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w % UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
e REGION il |

Philadelphia, Pennsylvania 19107-4431
June 21, 1993

841 Chestnut Building - RE C L 5VE D

JUN 2 3 199%
Mr. James D. Rozakis ENVIRO
Assistant Regional Director Mﬁégmﬂkwnipfwn SCES
VILLE REGIONAL OFFICE

Pennsylvania Department of Environmental Resources
1012 Water Street
Meadville, sz;%§335
Dear Mr. zadkis:

ne Environmental Protection Agency Region III (EPA) has
reviewed the Presque Isle Bay Remedial Action Plan (RAP) which
you submitted on January 15, 1993. The RAP was prepared as a
result of the United States Department of State designation on’
January 30, 1991, of Presque Isle Bay as the 43rd Area of Concern
{AOC) under the Great Lakes Water Quality Agreement. The Great
Lakes Critical Programs Act of 1990 (GLCPA) required the RAP to
be submitted to EPA within two years of designation. This

statutory requirement has been satisfied, and we believe the RAP
is generally ready to be submitted to the International Joint

Commission (IJC) for its review.

We believe the RAP is a very well written, comprehensive
plan to identify and in certain cases alleviate the pollution and
resulting environmental impacts in Presque Isle Bay. We .
recognize there is a lack of data to adequately define several of
the uses which could be or are impaired and several studies are
ongoing which will £fill in some of the data gaps. As you
indicated in your letter of submittal, we expect the RAP to be a

. 1living document with periodic additions and revisions as
resources allow studies to be completed and remedial actions

undertaken.

Various members of our staff and the Great Lakes National
Program Office (GLNPO) reviewed the RAP and have several comments
and questions which are enclosed. Some questions regarding use
impairments are raised due in part to a lack of information to
fully define the cause, or degree of possible impairment. 1In a
few cases, additional or different types of studies are
suggested. If you are interested, we can attempt to get the
reviewer to more specifically deflne his suggestion. Most of the
questions raised concerning the use impairments should be
addressed in future editions of the RAP. -

Under the GLCPA the RAP must be submitted to the
International Joint Commission (IJC) no later than six months
after submittal to EPA. You should proceed to submit the RAP to
the IJC at your convenience, but no later than July 15, 1993.




The GLCPA also requires that the Commonwealth include the
RAP in the State water quality plan no later than one year after

submitting it to the IJC.

If you have any questions concerning our comments on the
RAP, please contact me. I can be reached at (215) 597-9096.

Sincerely,

[l oA

Charles W. Sapp
'Great Lakes Coordinator

Enclosure

CC: Evelyn MacKnight (3WM12)
Victoria P. Binetti (3wWM10)
Chris Grundler (GLNPO)



PRESQUE ISLE BAY
REMEDIAL ACTION PLAN
U8 ENVIRONMENTAL PROTECTION AGENCY
REGION I1I REVIEWERS'’ COMMENTS
JUNE 21, 1993

USE IMPAIRMENTS

1.

Guideline #1 - Fish and Wildlife Consumption should be
considered impaired. The RAP, through its evaluation of
impaired beneficial uses, appears to contradict the
Pennsylvania Fish Commission which in its latest fish
consumption advisory listed chlordane and PCBs as reasons
for limiting Lake Erie fish consumption. Although no

"differences are noted between Lake Erie and PIB fish, and

the two pollutants are not listed as pollutants of concern
in PIB, the sweeping conclusion that no impairment is noted
in PIB may not be valid. Source evaluations in the food
chain may be a better method of pinpointing bio-accumulation
and magnification pathways. As long as Pennsylvania has an
advisory in place in Erie County including the PIB, the Fish
and Wildlife Consumption use should be listed as impaired.

Most of the fish tissue data indicated higher levels of PCBs
outside of PIB, but there was very little data on bottom
feeders inside the PIB. Even the 1992 data showed no
detectable levels in yellow perch from the PIB, however,
channel catfish from the mouth of Sixmile Creek had levels
over 4 ppm. Additional data on bottom feeders from PIB may

be needed.

The RAP underestimates the effects of the millions of cubic
yards of organic, metal laden muck that has been deposited
on the bay bottom as a result of anthropogenic activity in
the watershed. The muck limits the benthic fish and
macroinvertebrate species that can inhabit the majority of
the bay. Undoubtedly, the bottom dwelling community would
be quite different if the substrate in the bay was sand
and/or other glacially deposited materials. As a result of
the apparent destruction of the natural substrate,
guidelines #3 - Fish and Wildlife Populations, #6 -
Degradation of Benthos, and #14 - Loss of Fish and Wildlife
Habitat should be designated as impaired.

The alteration to the substrate may have also been affected
by upstream erosion of shales, coupled with the energy
dynamics of the system, i.e., tributaries entering the Bay
lose energy and deposit their loads of eroded shale. To
accurately identify the sources contributing to the altered
substrata cores would need to be taken and dated in order to
determine if the artificial substrata is pre- or post-
anthropogenic in origin or a combination of the two. This
point may be moot, however, due to the scale of the



impairment and the unlikelihood of any remedial activities
occurring besides natural recovery.

Guideline #6 - Degradation of Benthos - Impairment is
unknown due to lack of data, but would be suspected due to
sediment contamination problems. Part of the goal of a
Stage I RAP is to identify data gaps and areas that require
further study. By identifying these needs, resources can be
brought to bear, and this new information can be fed back
into the RAP process to address data gaps and to drive
remedial options to be recommended in the Stage II document.
Sediment contamination in other Areas of Concern (AOCs)
often contributes to and/or causes degradation of benthos.

A lack of data is not a sufficient reason to determine an
impairment does not exist. This is the antithesis of the
RAP process. The Stage II document should be flexible
enough to incorporate changes in remedial activities and
resource allocation basd upon new findings. This has been
one of the reasons for the lag time in the issuance of Stage

II RAPs in some other AOCs.

In addressing guideline #8 - Eutrophication, the RAP summary
stated "No significant, current cultural eutrophication
problems are identified; no impairment is indicated." We
believe that the trophic status of the bay is primarily a

‘result of past, not "current cultural® activities. As a

result of a 1990 study of the trophic status of Presque Isle
Bay, Eric Obert, PADER, Meadville Regional Office, in a 1991
report classified the bay as “mesotrophic/eutrophic." [pther
measures that indicate excessive enrichment are the more
than ample fish population (as compared to oligotrophic
communities) and the wide expanse of aquatic macrophytes in
the littoral zone of the bay. In a shallow system, such as
Presqgue Isle Bay, with deep light penetration, it is likely
that the presence of macrophytes and large fish populations
is a natural, expected and desirable outcome. We agree with
Mr. Rozakis’s statement that Presque Isle Bay probably
always has been mesotrophic at best. There does not appear
to be a eutrophication problem in the classic sense, i.e.,
blue-green algal blooms. In the western basin of Lake Erie,
zebra mussels are filtering the water, leading to the return
of macrophytes and associated fish population growth. EPA
concurs that there is little evidence of eutrophication
caused by human activities and beneficial uses should not be
considered impaired due to eutrophication.

Use #14 - Loss of Fish and Wildlife Habitat - The PADER
concern specifically deals with the sport fishery (mostly
stocked) of the PIB. Concern has been raised regarding the
protecting of fish propagation areas inside the PIB. What
about habitat loss from the City of Erie development? This
section could use more background information in Stage II.



GENERAL COMMENTS

6.

Throughout the entire document, data was presented and cited
for explaining the current state of the ecosystem. Some of
the sweeping conclusions put forth in the "Impaired
Beneficial Uses Evaluation" process were based on historic
data gathered for studies which were not designed for those
evaluation purposes. It is at best difficult to draw
definitive conclusions on use impairments based on partial
or missing data. Rather, it is preferable that the RAP
authors err on the side of caution when drawing such

conclusions.

Certain major issues were not addressed which would be of
use in the evaluation of impacted beneficial use. The 2Zebra
Mussel invasion was barely mentioned even though the
potential effect on the PIB ecosystem in terms of fish
populations, phyto/zooplankton dynamics, eutrophication, and
benthic structure changes may be quite profound. Their
effects should be documented although there are very few
remedial options currently available and we realize this is
part of a lake-wide problem rather than limited to PIB.

In regard to benthos degradation, no mention was made of the
Theoretical Bioaccumulation Potential (TBP) evaluation
process which targets pollutants of concern. In addition,
new organisms have been added to the list of effects-based
bioclogical testing of sediments. These tests increase the
variety of end points which allow for a better evaluation of
sediment effects on the aquatic community. When I obtain
more information about these procedures I will forward it to

you for consideration.



‘this protocel. As such,

The RAP seems to struggle with the PAH in sediments issue.
Some EPA programs have used a NOAA screening level of 4 ppm
for low ecological effects and 35 ppm for moderate effects.
The use of NOAA screening levels for PAHs is adequate for a
gross level of assumptions such as the presence/absence of a
potential PAH contamination problem. Its limited utility is
due to the inclusion of only three of 16 PAH compounds in

it should not be considered to have
the level of detail needed to make a definitive conclusion
on PAH contamination. Bioavailability of the PAHs should
also be factored into the findings. In the absence of Great
Lakes sediment quality values, these screening levels have
been used in other AOCs, but only at these gross levels. A
new set of PAH screening levels which will incorporate more
compounds should be issued soon. The NOAA reference is
"Technical Memorandum NOS OMA 52.%

SPECIFIC COMMENTS

9.

10.

11.

12.

13.

Tables 4.15, 4.16, and 4.17 - It is difficult to
differentiate between regular type "non polluted" and bold

type "moderately polluted*.

Section 4.1.1.9, p. 41 - The last line indicates that normal
lake currents are toward the east, away from the City of
Erie water intakes. Are there any drinking water intakes on.
Lake Erie east of PIB which might be affected by
contaminants discharged from PIB? Ne R Q‘QD*A

Chapter 4 - A couple pages seem to be out of order. Figure
4.5 is between pages 42 and 43, and figure 4.4 is after page

44.

Section 4.1.2, p. 51, second paragraph - The EPA regulations
list six reasons why it may not be possible to attain
certain beneficial uses. We suggest all six be listed or
only the one of concern here - physical limitations.

P. 52, third paragraph, line 4 - Change "Act" to "Federal
regulations", line 7 - end sentence after "waterway".
Again there are six reasons for non-attainment of use,
physical condition of the waterway is one.

Figure 5.2 is difficult to read. On maps where a USGS, or
other map, is used as a base for other information, it might
be useful to reproduce the basic map using a light setting,
then ‘add the information in bolder type so there will be
more contrast.



14.

15.

16.

17.

Section 5.2.2, and Figure 5.3 - Site summaries refer to
numbers on Figure 5.3, these do not appear. See also
comment 11 regarding contrast.

Section 8.5, p. 3, second paragraph - There is mention that

‘a number of Erie industries have joined the voluntary 33/50

program. Our 33/50 coordinator had indicated there was a
lack of interest from that area and he had no plans for any
more follow-up activities. If you have a list of Erie
industries that are ‘involved in the 33/50 program, I would

‘appreciate receiving it.

Section 9.1.3 - This section titled "New Programs" discusses
existing programs. Mention could be made that the Clean Air
Act Amendments (CAAA) will require more stringent controls

on emissions, also under the Great Waterbodies program CAAA

will require even more controls if air deposition is shown
to preclude attainment of water quality standards.

ACRONYMS AND ABBREVIATIONS - PCB should be "Polychlorinated
Biphenyls"®



1.0 Executive Summary

, The U. S. Department of State has deslgnated Presque Isle
Bay (PIB) as the 43rd Great Lakes Area of Concern (AOC). As an AOC,
PIB will be the focus of prioritized ecosystem restoration and
management activities conducted, coordinated and or sponsored by the
Commonwealth of Pennsylvania Department of Environmental Resources
(PADER) . This document, the Remedial Action Plan or RAP, provides
the framework under whlch these activities will be conducted. The
primary goal of this progect is the investigation of the types and
causes of impaired beneficial uses of the ecosystem, and to develop
alternative strategles for the restoration and protection of these
uses. The PADER is joined in this effort by the U.S. Environmental
Protection Agency (USEPA), the Erie County Department of Health
(ECDH) acting as PADER's agent for water quality issues in Erie
County, and by a Public Advisory Committee (PAC) comprised of
representatives of local government, academzc, industrial,
environmental, recreational, and other interests who are the users

of the Bay's resources.

The bay was designated as an AOC on January 30, 1991.
However, in taking this action, no reasons were cited by the
Department of State as the impetus for the designation. 1In order to
focus future remedial investlgations and actions, the RAP first
identifies any impaired uses in the bay and the source(s) of the
problem. The identification of impaired uses is based on the
Guidelines for Recommending the Listing and Delisting of Great Lakes
Areas of Concern, published by the International Joint Commission
(IJC) in the March/April 1991 issue of the IJC's publication zocus

(Volume 16, Issue 1, ISSN 0832-6673).

The Department of State described the PIB AOC as including
"... Presque Isle Bay and the waters of Lake Erie in the immediate
vicinity of Erie, Pennsylvania." However, based on a review of the
available data and other information, PIB is seen as a sufficiently
isolated ecosystem to be considered independently from the waters of
Lake Erie outside of the Bay. Therefore, PADER, in consultation
with the PAC, has determined that for the purpose of preparing this
RAP, the AOC will consist of PIB and its tributary watershed areas.
Other sources of pollution ocutside of the PIB drainage basin which
add to or cause use impairments in the Bay will be identified and
addressed in the appropriate sections of the RAP. In addition,
PADER commits to investigating possible sediment contamination in
the western portion of the Outer Harbor in conjunction with the -
sediment activities in the Bay. Based on that investigation, PADER
and the PAC may consider possible expansion of the AOC.

Through the guidance of the IJC's Great Lakes Water Quality
Board, and pursuant to the goals and objectives of the Great Lakes



Water Quality Agreement, an integrated "ecosystem approach" to the
restoration and maintenance of the Great Lakes' aquatic resources
has evolved. This approach has resulted in an assessment procedure
for determining the nature of the impairments and for investigating
cause-and-effect relationships between pollutant sources and

ecosystem effects.

: The IJC has adopted a system of tracking the progress of
restoring AOCs, based on a logical sequence for problem solving and
resolution, culminating with a demonstration that the full -
complement of beneficial uses has been restored, and subsequent
delisting of the AOC. Based on the available data and other -
information, PIB is classified as a Category 3 AOC, signifying that
the causative factors are largely known, but that a Remedial Action
Plan has not been developed and remedial measures are not fully

1mp1emented.

This is the first stage in the development of a Remedial
Action Plan for PIB, and provides a synthesis of the currently
available data and other information. However, remedial action
planning is a dynamic, flexible process, and new information will be
synthesized as it becomes available. Consequently, while the focus
©of the RAP process for PIB, begun with the preparation of this
report, will be on the currently identified impairments, new
priorities may be recognized as existing problems are resolved,
as new information becomes available.

and

_ Beyond the data needs for completion of the impaired uses
evaluations, additional data collection will be necessary to refine
and confirm the pollutant source identification and loading rate
estimates provided in this report, and for the process of
formulating and screening remedial alternatives. The exact nature
and extent of such additional information needs cannot be
anticipated at this time. Ultimately, the quantity and guality of
data needed to initiate the development, screening, and selection of
the recommended remedial alternatives will be a judgement decision,
and will be affected by many technical and political factors.

1.1 study Area Doscriptibn'and Major Issues

The study area is located in the northwest corner of
Pennsylvania on the southern shore of Lake Erie. The general
location of PIB is depicted in Figure 1; the watershed area draining
into PIB is also depicted in this figure. Presque Isle Bay is
"bounded by Presque Isle to the north and west, and the mainland and

" the City of Erie to the south and east.

1.1.1 Study Area

gl



Figure 1. Location of Presque Isle Bay and drainage basin (approximate scale: 1"=8,333").
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PIB is a shallow estuary (average depth of 13.1 feet) with a
relatively small drainage basin (25 square miles) for the volume of
the Bay (13,900 million gallons). Most of the watershed area lies
within the City of Erie and Millcreek Township, however some of the
more remote portlons include parts of Summit, Greene, and
Harborcreek Townships. The principal trlbutarles are Mill Creek
(including Garrison Run) and Cascade Creek, which together account
for approximately two thirds of the.total-water budget of the Bay.
Additional inflow is received from precipitation directly on the Bay
surface, Scott Run, combined sewer overflows (CSOs), groundwater
discharge, and permitted wastewater discharges.

The Bay is a relatively closed system, and exchange of water
with the outer harbor and Lake Erie is restricted by the small :
harbor openlng and the low inflow to total volume ratio, resultlng
in a "flushing time" of almost 2.5 years. Consequently,
biodegradation of wastes discharged to the Bay occurs almost
entirely within the confines of the Bay, and does not significantly
affect (and is not significantly affected by) the outer harbor or .
Lake Erie. However, because the Bay is completely mixed, thermal
stratification does not occur, and conditions of dissolved oxygen
depletion in bottom waters do not develop. Most of the Bay bottom
is covered with fine, organic-rich sediments, however sand and a few
larger rocks may be found in limited areas where currents have

restricted the deposition of fine sediments. —

o Land use within the PIB watershed is approximately 80% urban
and 20% rural. More than half of the total watershed (57%) is
residential, followed by 16% open areas, 11% commercial, 8% public,
and only 7% in industrial use. The highest concentration of
industrial uses is located at the western edge of Erie, between

6th and 26th streets. A secondary concentration is located at the
east edge, between 6th and 20th, and between 26th and 38th streets.
A third industrial area is located on the Bayfront, at the southeast
corner of the Bay. Commercial land use is concentrated in a
north/south corridor from Sassafras to Holland Streets; smaller
commercial land use concentrations (including shopping centers)
occur throughout the City, but tend to concentrate along major

east/west streets.

Almost all of the watershed is sewered, and served by the
City's wastewater treatment plant which discharges to the outer
harbor. 1In addition to the City itself, Erie's collection system
also receives sewage from the metropolitan areas surrounding the
City. Most of the industries located within the PIB watershed
discharge wastewater to the City's collection system, however a few
discharge cooling water to the Bay or its tributaries.



The City's wastewater collection system is complex, and many
portions are combined sewers, receiving surface runoff during and
after precipitation events. The inflow of surface runoff often
exceeds the hydraulic capacity of many of these combined sewers, and
untreated wastewater escapes to the Bay (either directly or

indirectly) through dozens of CSOs.

1.1.2 Major Issues

PIB is the oldest U. S. Harbor on the Great Lakes; an 1824
appropriation from the national legislature for harbor improvements
at Erie marked the beginning of Federal involvement in the
construction of Great Lakes harbor facilities. The City of Erie,
founded in 1792, has grown up around this port. Over time, much of
the watershed draining to the Bay has become urbanized, with heavy
manufacturing industries co-existing within the residential and

- commercial neighborhoods which these industries have historically

supported. However, past waste disposal practices resulted in the
discharge of industrial and domestic wastewater to the Bay, or to
streams and tributaries leading to the Bay. While many of the
pollutants which were released to the Bay from such past practices
have decayed, through natural biodegradation processes, the
conservative substances (such as primary metals) remain in the

sediments.

Ironically, that physical feature which resulted in PIB
being selected as a harbor - its sheltered, nearly enclosed natural
basin - is a direct contributing cause to potential use impairments
within the AOC. Because of the slow "flushing rate" of the Bay
(almost 2.5 years), the Bay acts as a very efficient natural
"settling basin", and most of the pollutants which enter the Bay as
runoff become ehtrained in the Bay's sediment. Further, the shale
bedrock in the Erie area is quite shallow (approximately 50 feet or
less below the surface) and is exposed in stream valleys which have
eroded through the alluvial layers overlying.the shale. The eroded
shale, in combination with the natural clay in the Erie area,
results in a high suspended solids condition which encourages the
precipitation and settling of metal ions and other pollutants in the
Bay sediments. These natural erosion products (fine particles of
shale and clay) contain very high concentrations of a variety of

heavy metals,

In addition, because most of the PIB watershed is a
develcped, urban area, the Bay receives high concentrations of
"nonpoint" pollutants from urban runoff, including untreated
industrial/commercial/residential wastewater which escapes from
combined sewer overflows (CSOs) in the City's sewer collection
system. These pollutants may include polycyclic aromatic
hydrocarbons (PAHs), oil and grease, volatile solids, BOD, COD,



and nutrients (nitrogen and phosphorus), as well as pest1c1des,
herbicides, and toxic organic compounds.

Degraded water quality issues have been reported in PIB
since the early 1970s. These problems have typically been described
as the readily recognizable symptoms of cultural eutrophication:
algal "blooms", dissolved oxygen (DO) depletion, fish kills,
malodorous conditions, reduced clarity, and excessive growths of
aquatic macrophytes. While environmental conditions have shown
gradual improvements over the past decade, many of the Bay's users
have expressed continuing concern for possible health risks
associated with remaining pollutant loads, particularly as regards
possible fish flesh contamination and fecal coliform contamination
of the water column. The RAP is intended to address these concerns.

1.2 Results of Impaired Beneficial Uses Evaluations

The evaluation of potentially-impaired uses is presented in
‘Chapter 4 of this report. That chapter is the heart, or focal
point, of the RAP, in that the identification of (1) impaired
beneficial uses and (2) pollutants of concern are found there. This
information is critical to the remainder of the RAP, but espec1ally
Chapters 5 and 6 (Pellutant Sources and Pollutant Loadings,
respectively), which focus on the pollutants of concern identified

in Chapter 4.

' Impaired uses were identified by comparing available data
and other information with the 14 use impairment identification
guidelines developed by the 1JC's Water Quality Board, based on
Annex 2 of the 1978 Great Lakes Water Quality Agreement (GLWQA).
Most of these guidelines are constructed as two-part tests of.
impairment, containing either/or conditional statements. Often, one
part is based on specific, quantifiable measures while the second
part is based on more subjective information. 1In completing the
impaired uses evaluations, all relevant data were used, and the
determination of whether a particular beneficial use is or is not
impaired was based on the most compelling set of data, or the
collective weight of multiple data sets in those instances where no
single set was dominant. Generally, data from 1986 and earlier were
not used, as such data do not represent current conditions in PIB.
The results of the impaired uses evaluations, relative to the 14 IJC
guidelines, are briefly summarized in Table 1. The Table 1
summaries are expanded in the following discussions.

Restrictions on Fish and Wildlife Consumption. Impairment of this
guideline is indicated if (1) contaminant levels in fish or wildlife
exceed current standards, or (2) if pub11c health advisories against
the consumption of fish or wildlife exist. The guideline further



Table 1.

Summary of use impairments evaluations and identification of pollutants of concern.

Guideline Conclusions Poilutants of Concern
# 1 Fish and Wildlife For all regulated pollutants, levels in PIB fish are no different than None
Consumption background {Lake Erie) samples. No impairment is indicated.
# 2 Tainting No evidence of tainted fish or wildlife flesh; no pattern of exceedances None
of tainting water quality standards. No impairment indicated.
# 3 Fish and Wildlife Productive, balanced fisheries present; no evidence of water column or None
Populations sediment toxicity to fish. No impairment indicated.
# 4 Fish Tumors or Liver tumors present. While PAHs are suspected of contributing to ‘ Possibly PAHs
Deformities internal and external abnormatities, flesh levels are not elevated, and
no standards exist.
#5 Bird Deformities No reports of reproductive probiems or deformities in fish -eating birds. None
No impairment indicated.
# 6 Degradation of D1ff1culty in interpreting benth1c community structure, but PIB sediment - None
Benthos toxicity no different than background. No impairment 1nd1cated.
# 7 Restrictions on All except PAHs chronically exceed USEPA dredged sediment disposal As, Ba; Cd; Cr; Cu; Fe;
Dredging guidelines. No standards exist for PAHs, which are elevated in Pb; Mn; Ni; Zn; COD;
comparison with reference or background sites, but substantially below TKN; Total P; Cyanide;
tevels at sites where sediment PAHs have been linked to fish disorders. 011 & Grease; Volatile
- Solids; Possibly PAHs
# 8 Eutrophication No significant, current cultural eutrophication problems are identified; None
‘ . No impairment is indicated.
# 9 Drinking Water PIB is not used for drinking water. No impairment is indicated. None
#10 Beach Closings PIB meets water contact recreation standards in all areas other than Fecal Coliforms
Millcreek Tube. Limited 1mpa1rment indicated.
#11  Aesthetics No persistent problems known. No impairment indicated. None
#12  Ag./Industrial - No added treatment costs; no exceedances of industrial water supply None
Water Supply criteria. No impairment indicated.
#13  Degradation of ‘No current data on cmnnunity structure; no current data on water No Data
Phyto/Zooplankton column toxicity. Additional studies (bloassay tests) underway. '
¥14 L of Fish and _ PIB fisheries management goals ar( ?ing met, No impairment indicated. None - ¢'
k.. fe Habitat ‘ , ' :
ANR/sn/N&4 : ) ‘b{_‘




stipulates that contaminant levels must be due to contaminant input
from the watershed.

Reliable, available 1987-1990 data for PIB and Lake Erie
fish were compiled and compared against the FDA "Action Levels" for
11 contaminants (or groups of related contaminants), including
persistent organic pesticides, mercury, and PCBs. A total of 57
fish fillets data sets were evaluated (22 from PIB and 35 from Lake

Erie).

As a result of this comparison, no impairment of the fish
consumption AOC listing guideline is determined to exist. First, no
violation of current FDA Action Levels is indicated, based on both
PIB and Lake Erie fish flesh samples. Second, the concentrations of
these monitored contaminants in PIB fish are no different than those
of Lake Erie fish in the vicinity of Presque Isle, indicating that
concentrations of the FDA-monitored contaminants in the PIB
watershed are not greater than background levels in Lake Erie.’
Flnally, while few data exist on wildlife contaminant levels, no
impairment of the wildliife consumption AoC llsting guideline is

indicated.

Tainting of Fish and Wildlife Plavor. Impairment of this guideline
is indicated if (1) water quality standards for tainting substances
are being exceeded, or (2) tainting of fish or wildlife flavor has
been determined through surveys. Water quality data for WQN-632 for
the period 1985-1990 were examined, and compared with the PADER
standards for taste and - odor substances. Of the 14 taste and odor
parameters in the PADER water quality standards, significant data
are available for only copper and zinc. However, of the 22 copper
and zinc data sets examined, no evidence of chronic violation of the
taste and odor standards is indicated for these contaminarts.

: PIB fish samples have been tested for many of the same or
similar organic compounds to those 12 other taste and odor
parameters for which no comparative data are available, indicating
that concentrations of these other parameters in PIB fish are not
unusually high, compared with national averages. Therefore, while
the available data and information are inadequate to support a
complete, strict application of this AOC listing guideline, based on
the available water quality criteria comparisons for tainting
substances, and the fish flesh contamination testing results, no

impairment of this use is implied or concluded.

Degradation of Pish and Wildlife Populations. This use is
considered to be impaired when (1) fish and wildlife management
programs have identified degraded fish and wildlife populations due
to a cause within the watershed, or (2) significant sediment or
water column biotoxicity exists. No evidence of degraded



terrestrial wildlife populations exists, and fisheries management
programs have not identified degraded fish populations due to a
cause within the watershed (conversely, the PIB fishery is rated as
"exceptional™ by the Pennsylvania Fish Commission, based on angling
success, survival of stocked fish, and population density).
Regarding sediment or water column toxicity, no evidence of
significant water column biotoxicity exists, and sediment tests have

not identified significant biotoxicity.

Fish Tumors or Other Deformities. This guideline is considered to
be impaired when (1) the incidence of fish tumors or other
deformities exceed rates at unimpacted, control sites, or (2) when
surveys have confirmed the presence of liver tumors in bullheads.
Preliminary surveys have demonstrated the existence of liver tumors
in PIB bullheads. More in depth analysis are currently in progress
- to determine the incidence rate and possible causes. Because liver
tunors are currently attributed to chemical interference, the liver
tumor test is the more reliable test of impairment, and indicates
that this guideline is impaired. There is also a high incidence of
external abnormalities found in PIB bullheads. There are no
generally agreed upon background levels of external abnormalities
which can be identified as representing "unimpacted control sites",
and the observed incidence rates of external abnormalities in PIB
bullheads cannot be reliably interpreted. "Fisheries researchers
hypothesize that the PIB bullheads are being attacked by a
naturally-occurring viral agent, but that the susceptibility of the
fish to viral attack is increased by chemically-induced
environmental stress. In this theory, sediment contamination is
indicated as the probable agent inducing the stress. .

Bird or Animal Deformities or Reproductive Problems. This guideline
is impaired when surveys confirm the existence of deformities or
reproductive problems in wildlife species. While no formal surveys -
have been conducted, Presque Isle State Park is extensively visited
by both amateur "bird watchers" and experienced ornithologists, and
the avian populations of Presque Isle are therefore subject to an
unusually intense level of observation, at all times of the year.
Four key specialists were interviewed to determine if any evidence
of deformities had been observed or reported in resident fish-eating
birds (or animals) in the Park. In the aggregate, these specialists
represent nearly 100 years of collective observations. No reports
or other evidence of deformities or reproductive problems were
identified by these specialists, and this guideline is not impaired.

Degradation of Benthos. This guideline is considered to be impaired
when (1) the composition of the benthic macroinvertebrate community

is significantly diminished from what would be normal for a
comparable, unimpacted site, or (2) macroinvertebrate toxicity from

sediment contaminants is higher than unimpacted {(contrcl) sites.



Because the physical conditions of PIB are so unique along the
southern shore of Lake Erie, no fully-comparable site exists, and
- PIB benthos data cannot be reliably compared to other sites.
However, within the Bay, the distribution pattern of pollution
sensitive taxa does not correlate well with the pattern of sediment
contamination, and the available data suggest that sediment
contaminants are not the dominant influence on the PIB benthic
community structure, which is fairly typical for an environment of
fine, organic-rich sediments. Further, reliable biocassay test
results indicate that the toxicity of PIB sediments on benthic
macroinvertebrate test species is no different than the sediments at
an unimpacted control site. Therefore, this guideline is not

impaired.

Restrictions on Dredging Activities. This guideline is impaired
when sediment contaminant levels exceed current standards. Sediment
data from 1982, 1986, and 1990 were compared with the current, .
applicable standards (the USEPA Region V "guidelines"). This
comparison resulted in the conclusion that PIB sediments are
moderately to heavily polliuted, for most parameters for which
standards (i.e. guideline ranges) have been established.
Specifically, the sediments were found to be contaminated for 10
metals (arsenic, barium, cadmium, chromium, copper, iron, lead,
manganese, nickel, and zinc), nutrients (phosphorus and total
kjeldahl nitrogen), COD, cyanide, oil & grease, and volatile solids.
Although no current standards exist for PAHs, sediment levels of
this group of contaminants may alsoc be elevated, based on other data
and observations (e.g. brown bullhead observations). This use is
considered impaired pending the collection and analysis of
additional sediment samples and/or the revision of the 1977

standards currently being used. -

Eutrophication or Undesirable Algae. This guideline is considered
impaired when there are persistent water quality problems
attributable to "cultural eutrophication" (i.e. nutrient enrichment
and related problems resulting from urbanization or other human
sources of excess nutrients). Based on a recent (1990) trophic
state study, PIB does not exhibit any of the classic symptoms of
cultural eutrophication. No nuisance algal blooms, benthic oxygen
depletion, or decreased water clarity problems are evident, and this

guideline is not impaired.

Restrictions on Drinking Water Consumption, or Taste and Odor
Problems. This guideline is considered to be impaired when (1)
disease-causing or otherwise hazardous materials are present at
levels exceeding applicable standards, (2) taste and odor problems
exist, or (3) a level of treatment exceeding regional norms is
required to adequately treat raw water. Because PIB is not used as
a drinking water supply, this guideline is non-applicable. However,
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in any case, none of these problems exist in the City's water
supply, which is drawn from Lake Erie northwest of Presque Isle, and

. this guideline is not impaired.

Beach Closings. ThlS guideline is con51dered to be impaired when
water quality standards for the protection of full water contact
recreational activities (e.g. swimming) are exceeded. Although
PADER has chosen not to establish public beaches at Presque Isle
State Park in PIB, water contact recreation is a protected use in
the Bay. A 1985 study determined that standards for the protection
of this use are being met. More recent data (through 1990) indicate
that these protective standards continue to be met, with the
exception of the mouth of the Mill Creek Tube and other storm water
discharge points. Therefore, there is a limited impairment of this

guideline.

Degradation of Aesthetics. This guideline is considered to be
impajired when a pollutant in the water results in a persistent,
unnatural or objectionable condition. No evidence of unnatural or
persistent discoloration of the water, or other sources of aesthetic
impairment are known to occur. While turbid conditions exist after
periods of heavy runoff, these conditions are natural for an
urbanized area and are not persistent. Also, while a surface sheen
is occasionally present at the mouth of Mill Creek, and while debris
from urban runoff sources is common along portions of the south
shore, these conditions are localized and do not significantly
impact the Bay. Consequently, this guideline is not impaired.

Added Costs to Agriculture or Industry. This guideline is
considered to be impaired when unusual treatment is required for
water used for agricultural, industrial, or commercial purposes.
With the closing of Penelec, PIB water is used by only one
small-quantity user (an industry), which does not require special
treatnent of PIB water before use (the raw water is allowed to
settle before use). Further, industrial water supply is a protected
use in PIB, and the available water quality data indicate that the
applicable standards for this use are being met. Therefore, this

guideline is not impaired.

Degradation of Phytoplankton and Zooplankton Populations. This
guideline is considered to be impaired when (1) the resident
phytoplankton or zooplankton community structure is significantly
different from comparable, unimpacted contrecl sites, or (2)
bioassays have confirmed that ambient waters are toxic to
phytoplankton or zooplankton. The physical conditions of PIB are so
unique along the southern shore of Lake Erie that no
fully-comparable site exists for comparison. purposes. Secondly, no
recent data are available on the PIB phytoplankton or zooplankton
community structure. Therefore, biocassay data were researched as



the primary test of impairment. However, no reliable biocassay test
data for potentlal water column toxicity exist, and other data and
information are inadequate to support an lnferred determination.
Therefore, no reliable conclusion is possible for this guideline.
Additional studies (i.e. water column biotoxicity testing) are being
conducted to allow a determination regarding this impairment to be

made.

Loss of Fish and Wildlife Habitat. This guideline is considered to
be impaired when fish and wildlife management goals have not been
met because of a loss of fish and wildlife habitat resulting from
changes in the physical, chemical or biological conditions in the’
waterbody. The PFC manages PIB as a sport fishery, and conducts
periodic fisheries assessments to evaluate the quality and quantity
‘of fish stocks. Based on these assessments, the PFC's fisheries
management goals are being met, and this guideline is not impaired.

Based on the impaired uses evaluations, pollutants of
concern were identified as including only sediment contaminants.
water column or fish and wildlife impairments were indicated.
Sixteen pollutants of concern were identified, including arsenic,
barium, cadmium, chromium, copper, iron, lead, manganese, nickel,
zinc, phosphorus, TKN, COD, cyanide, oil & grease, and volatile
solids. 1In addition, although no standards exist for PAHs, sediment
level of these compounds were determined to be somewhat elevated,
and sediment PAHs were therefore 1ncluded as additional pollutants

of concern.

No

1.3 Ecosystem Management Issues

Because of the long "flushing rate" of PIB, most pollutants
discharged to the Bay from its watershed remain in this enclosed
estuary, and are either biodegraded or deposited in the sediments.
The natural shale bedrock in the Erie area contributes fine sediment
particles which further encourage the precipitation of pollutants
from the water column, and subsequent entrainment in the sediments.
Consequently, environmental conditions in the Bay are especially
sensitive to the pollution control practices employed in the

watershed.

Estimates of the total annual loadings of pollutants of
concern to PIB have been developed for continuous point sources,
combined sewer overflows, and urban runoff/nenpoint sources. 1In
addition, the volume of in-place sediment pollutants was also
- estimated. These calculated loadings are summarized in Table 2.
annual loadings were calculated for contaminated groundwater, as
this was not found to be a potential source of 51gn1f1cant '

quantities of pollutants of concern.

No
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Table 2. Summary of PIB pollutants of concern estimates.

~  Pollutants Sources and Quantities {pounds)

o Point Sources CSO0s . Non-Point In-Place
Pollutants (annual loading) (annual loading)  (annual loading)  (lbs/acre)
Arsenic <17 11 -(1) 72.6
Barium 313 17 - 699.3
Cadmium <4 51 240 26.9
Chromium <36 264 1,400 295.9
Copper <139 264 2,500 511.0
Iron ¢8,952 2o 199,031.7
Lead <198 ~ 591.8
Manganese <281 ot 3,227l5

| Nickel <65 SRR T 322.8
Zinc - Te422 1,963.4
cop - ',-'41-_.3'--_:361 "} 591,716.0
TKN = | "&?Jizs "  | -“1;,555,3
Total Phosgharus+' 4,841.3
Cyanid&wjgi LY ~w3“f“§‘id
0it & Grease“_;;;'h 13,986.0
Volatile Solids | . - "\ 322,754.2
PAHS - an |- 35.0

(1) Available data insufficient to calculate an estimate.

JOR/sn/054




The estimates in Table 2 are developed from the best data
currently available, and reliable estimation methodologies.
However, it has been necessary to use a number of assumptions, to
satisfy certain data gaps or inadeguacies. Therefore, the loading
rate estimates in Table 2 should be viewed as representative
indicators of the potential locading rates from the various
identified sources, and not as absolute rates.

Clearly, the loading estimates for point sources in Table 2
may be biased by the necessity to use certain assumptions (most are
not truly quantified, and indicated as "less than" values).

Further, it is emphasized that the in-place sediment contaminant
quantities in Table 2 are total volumes, not annual loadings, and
should not be directly compared to the annual loadings estimates for
. the other three contaminants sources (point sources, CS0s, and

non-point).

It should be noted that only half of the in-place polliutants
mass estimated in Table 2 are within the zone of bioturbation. The
rates at which deeper chemicals may enter into the bioturbation
zone, resulting from chemical migration (or physical forces) is
unknown. Also, while 20 centimeters (eight inches) was selected as
a sufficient depth to include both the zone of biological activity
(bloturbatlon) and the zone of chem1ca1 mlgratlon, the actual depth

is also unknown.

Because of these uncertainties, additional data and other
information will be necessary to fully characterize the ecosystem
management issues to be resolved in this RAP. Meaningful progress
toward the development and screening of effective remedial action
alternatives for the AOC cannot be achieved until these issues have
been resolved, or at least clarified. Some of the informational

gaps will be satisfied-by the results of recently initiated stugies,

such as the Mill Creek Tube and Other Sources of Pollution studies
being conducted by the City of Erie, sediment testing, phyto- and
zooplankton toxicity tests, bullhead tumor evaluations, ‘and other
efforts by PADER and USEPA. Other informational needs will be
identified and addressed as the RAP progresses.

In addition, there needs to be coordination with USEPA
sources to monitor the development of new sediment evaluation
criteria, and the application of these new criteria to re-evaluate
PIB sediments. We need to look at risk-based sidiment
management procedure to assist in determining the appropriate
Cclean-up standards to be attained, and conduct conceptual

level evaluations of alternative sediment remediation technologies

11
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(including custom applications of standard technologies) to identify
cost-effective, feasible alternatives for achlev1ng the selected
clean-up standards.

Ultimately, the quantity and quality of data needed to
initiate the development, screening, and selection of the
recommended remedial alternatives will be a judgement decision, and
will be affected by many technical and peolitical factors. It is
essential that the PAC, representing the "stakeholders" be directly
involved with the evaluation and selection of those alternatives.

' The overarching goal of the RAP is to restore those uses
which we have identified as impaired and to protect the other uses
from becoming impaired. 1In addition, we want to further interest
and awareness of issues affecting the Bay and the Great Lakes in
general through public education. We also want to promote the
pollution prevention alternative wherever possible, to be consistent
with the philosophy of "zero discharge" and the Basin-wide effort to
virtually eliminate toxics from the system. :
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2.0 Introduction

The U. S. Department of State has designated Presque Isle
Bay as the 43rd Great Lakes' Area of Concern (AOC). As an AOC,
Presque Isle Bay (PIB, or Bay) will be the focus of prioritized
ecosystem restoration and management activities conducted or
sponsored by the Commonwealth of Pennsylvania Department of
Environmental Resources (PADER). This document, the Remedial Action
Plan or RAP, provides the framework under which these activities
will be conducted. The primary goal of this project is the
investigation of the types and causes of impaired beneficial uses of
the ecosystem and to develop alternative strategies for the:
restoration and protection of these uses. The PADER 1is joined in
this effort by the U. S. Environmental Protection Agency (USEPA),
the Erie County Department of Health (ECDH} acting as PADER's agent
for water quality issues in Erie County, and by a body of
representatives of local governmental, academic, industrial,
environmental, recreational, and other interests who are the users

of the AOC's resources.,

The Bay was designated as an AOC on January 30, 1991 (See
Appendix A). However, in taking this action, no reasons were cited
by the Department of State as the impetus for the designation. In
order to focus future remedial investigations and actions, the RAP
first identifies any impaired uses in the Bay and the source(s) of
the problem. The identification of impaired uses is based on the
Guidelines for Recommending the Listing and Delisting of Great Lakes
Areas of Concern, published by the International Joint Commission
(IJC) in the March/April 1991 issue of the IJC's Focus publication

(Volume 16, Issue 1, ISSN 0832-6673).

In the designation, the Department of State described the
PIB AOC as including "... Presque Isle Bay and the waters of Lake
Erie in the immediate vicinity of Erie, Pennsylvania." However,
based on a review of the available data and other information, PIB
is seen as a sufficiently isclated ecosystem to be considered
independently from the waters of Lake Erie outside of the Bay.
Therefore, PADER, in consultation with the PIB Public Advisory
Committee (PAC), has determined that for the purpose of preparing
this RAP, the AOC will consist of PIB and its tributary watershed
areas. Other sources of pollution outside of the PIB drainage basin
which add to or cause use impairments will be identified and
addressed in the appropriate sections of the RAP. 1In addition,
PADER commits to investigating possible sediment contamination in
the western portion of the Outer Harbor in conjunction with the
sediment activities in PIB. Based on that investigation, PADER and

the PAC may consider possible expansion of the AOC.

2.1 Background

PIB is the ocldest U. S. Harbor on the Great Lakes. An 1824
appropriation from the national legislature for harbor improvements
at Erie marked the beginning of Federal involvement in the
construction of Great Lakes harbor facilities (Zagorski and Sampson,
1982). The establishment of a Federal harbor at Erie paralleled the
1



events of the War of 1812: the American Fleet, which was built to
combat the British on the Upper Lakes, would be built in Erie (City
of Erie, 1986). However, a sand bar limited access to the harbor to
shallow draft vessels, and the Federal appropriation was granted to
deepen the entrance. The deepening of the harbor, and Federal
guarantees to ensure that these improvements would be permanent,
stimulated a shlpbulldlng and shipping industry in this improved

port.

The City of Erie, founded in 1792, has grown up around this
port. Over time, much of the area draining to the Bay has become
urbanized, to the extent that agricultural/rural lands exist only in
the most remote portions of the PIB watershed. As an older American
city, Erie has experienced the growth and decline of the steel
industry in the U.S., together with its related heavy manufacturing.
As a result, Erie is a "working city", with heavy manufacturing
industries co-existing within the residential and commercial
neighborhoods which these industries have historically supported.

- However, reflecting the waste disposal practices which were
in vogue in the late 1800s and early 1900s, much of the wastewater
from the City's heavy industries, as well as domestic sources, was
discharged directly to the Bay, or to streams and tributaries
leading to the Bay. Urban streams were looked at more as sewers _
than as natural resources, and much of PIB's largest tributary, Mill
Creek, was converted to an enclosed, combined sewer (the "Mill Creek
tube"). While many of the pollutants which were released to the Bay
from such past practices have decayed, through natural
biodegradatlon processes, the conservative substances (such as
primary metals) remain in the sediments as a legacy of historlcal

abuses.

Ironically, that physical feature which resulted in PIB
being selected as a harbor - its sheltered, nearly enclosed natural
basin - is a direct contributing cause to use impairments within the
AOC. The very small channel opening, while providing excellent.
shelter to the port from Lake Erie storms, also restricts the
exchange of water between the Bay and Lake Erie. Because the PIB
watershed is very small, in comparison with the volume of the Bay
(the ratio of PIB watershed area to the surface area of the Bay is
only approximately 4.3:1), the "flushing rate" of the Bay is quite
slow, on the order of once in every 2.45 years (by comparison, the
theoretical flushing rate for Lake Erie is 2.6 years). Consequently,
the Bay acts as a very efficient natural "settling basin", and most
of the pollutants which enter the Bay as runoff become entrained in

the Bay's sediment.

The shale bedrock in the Erie area is quite shallow, ranging
from approximately 50 feet below the surface in the central portions
of the watershed, to exposed outcrops near the Bay. The shale is
also exposed in stream valleys which have eroded through the
alluvial layers overlying the shale. The eroded shale, in

combination with the natural clay in the Erie area, results in a



. restoration of environmental quality (IJC, 1985).

high suspended solids condition which encourages the precipitation
and settling of metal ions and other pollutants in the Bay :

sediments.

Degraded water quality issues have been reported in PIB
since the 1960s. These problems have typically been described as
the readily-recognizable symptoms of cultural eutrophication: algal
"blooms", dissolved oxygen (DO) depletion, fish kills, malodorous
conditions, reduced clarity, and excessive growths of aquatic
macrophytes. While environmental conditions have shown gradual
improvements over the past decade, many of the Bay's users have
expressed continuing concern for possible health risks associated
with remaining pollutant loads, particularly as regards possible
fish flesh contamination and fecal coliform contamination of the

water column.

2.1.1 Remedial Acticn Planning - An Historical Perspective
The Great Lakes Water Quality Agreement of 1978 represents a
bi-naticnal, U. S./Canadian commitment to the restoration and
maintenance of the aquatic resources of the Great lLakes. Water
guality management in the Great Lakes boundary waters has evolved
over the past 10 to 20 years into an integrated approach for
reversing conditions of environmental degradation. Conventional
water quality management techniques (i.e. relating control programs
to water quality objectives) have not proven adequate to ensure the
The recognition of
the importance of toxic substances within the Great Lakes, and their
impact on human and environmental health, has led to the realization
that effective water quality management requires consideration of
many components of the ecosystem. The IJC's Great Lakes Water
Quality Board (GLWQB) has termed this approach an "ecosystem
perspective" and has identified 43 AOCs within the Great Lakes
system based on environmental data from all media (sediment, biota,
and water). The GLWQB determined the human health and environmental
51gn1f1cance of the observed ecosystem quality of the AOCs, and
identified probable cause-and-effect relationships between these
conditions and the sources of envirdnmental contaminants (IJC,
1985). This assessment procedure includes the following:

assessment of the relative seriousness of the problen,
including its extent and uses being impaired :

evaluation of the significance of toxic substances in the
AOC

- consideration of the uncertainties related to remedial
‘measures such as dredging of in-place pollutants, and the
eventual response of the environment to the remedial _

measures

- priority for dealing with demonstrated problems, and
progress of assessment and Remedial Action Plans (RAPs).

3



The GLWQB has supported the use of this ecosystem approach for
remedial action planning in all AOCs.

2.1.2 Great Lakes Water Quality Management

The GLWQB is responsible for reporting water quality
research activities and environmental quality of the Great Lakes to
the IJC. The GLWQB has adopted a system of categories to track and
measure the progress of the 43 identified AOCs in terms of
environmental health. These categories represent a logical sequence
for problem solving and resolution. The categories identify the
status of the information base, programs that are underway to fill
the information gaps, and the status of remedial efforts. Problem
resolution is considered complete when evidence can be presented
that the full complement of beneficial uses has been restored and
the site can be removed from the AOC list (i.e.; "delisted"). The
following categories form the described sequence:

(1) the causative factors are unknown and there is no
investigative program underway to identify such causes

(2) the causative factors are unknown, but an investigative
program is underway to identify the causes

(3) the causative factors are known, but a RAP has not been
developed and remedial measures are not  fully implemented

(4) the causative factors are known and a RAP has been
developed, but remedial measures are not fully implemented

(5) the causative factors are known, a RAP has been developed
and all remedial measures identified in the Plan have been

implemented, and

(6) confirmation that the beneficiél uses have been restored
and deletion as an Area of Concern.

Based on the information presented in this report, PIB would be
assigned to category 4. .

2.2 Purpose and Objectives of the Remedial Action Planning
Process

The purpose of the Remedial Action Planning process is to
provide a systemwide (i.e. Great Lakes watershed) approach to
environmental management that will ultimately lead to the successful
rehabilitation of the Great Lakes, and in this instance, Presque Isle
Bay. This approach requires an integration of currently available
data on the Bay's environmental resource base, socioeconomic
influences, and political/institutional frameworks.

The purpose of a RAP is to focus the data gathering and data
synthe51s efforts on resoclution of the immediate problems which may be
impairing the area's designated uses. Consequently, recommendations
toward resolving the identified problems are based on the available
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data, and on the results of any additional studies specifically B

designed and targeted to complete the understanding of the

cause-and-effect relationship between impaired uses and the pollutants

causing such impairments. To ensure implementability, recommendations

- for remedial actions within the RAP must be structured, wherever
possible, within the framework of existing environmental regulatory

programs.

2.3 Intended Use

This report is intended as a technical management document
providing a platform for current and future analyses and
decision-making. It contains a review and synthesis of all relevant
data and/or information on the AOC. Every attempt has been made to
identify all of the major documents and data sources pertaining to the
critical environmental issues affecting the area. However, the
remedial action process is an open, iterative process, and new
information will be synthesized as it is identified or otherwise
becomes available. The process is sufficiently flexible that new
priorities will be recognized and addressed, if warranted, while
currently recognized problems are being resolved. Suggestions and
additions are welcome, as they contribute to further definition and
resolution of the use impairments affecting the AoOC.

2.4 Summary

Presque Isle Bay (PIB) has been designated as the 43rd Great
Lakes' Area of Concern (AOC) by the U. S. Department of State, however
the reasons for this action were not cited in the designation. This
RAP is intended to determine which actual and/or potential beneficial
uses of PIB are impaired, based on the Guidelines for Recommending the
Listing and Delisting of Great Lakes Areas of Concern, published by :
the IJC in the March/April 1991 issue of Focus. This report also
seeks to identify the causes for the indicated impairments, to the
extent possible within the limitations of the existing data base.
While the AOC designation mentions both PIB and the adjacent waters of
Lake Erie, PIB is seen as a sufficiently isolated ecosystem to be
considered independently from the waters of Lake Erie outside of the
Bay. The AOC has therefore been limited to the Bay and its immediate

watershed area.

f—t

As an AOC, PIB is to receive prlorlty attention from the PADER
for the investigation of the causes of impaired beneficial uses of the
ecosystem and for the development of alternative strategies for the
restoration and protection of these uses. The PADER will coordinate
with a representative group of local interests (Public Advisory
Committee - PAC) who are the users of the AOC's resources.

The City of Erie was founded in 1792, and its harbor is the
oldest U. s. Harbor on the Great Lakes, with a continuous history of
commercial and industrial use dating from the early 1800s. With the
growth and development of the City, much of the watershed draining to
the Bay has become urbanized. This urbanization process resulted in
the conversion of the watershed's major stream, Mill Creek, into an
enclosed storm sewer. Historically, residential and industrial wastes
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as well as urban "nonpoint" runoff have been discharged into Mill
Creek and other streams which drain to PIB. Because the Bay's
watershed is small, in comparison with its volume, the "flushing rate"
is slow, and contaminants introduced from the watershed settle out and

- become entrained in the Bay's sediments.

: Water quality problems in PIB have been reported since the
1960s. These historic problems include the typical symptoms of
nutrient enrichment, and are caused by biodegradable organic material.
While the previous eutrophication-related problems have essentially
disappeared from the Bay over the past decade, many of the Bay's users
have expressed continuing concern for possible health risks associated
with the remaining pollutant loads, particularly as regards
conservative, non-biodegradable pollutants (heavy metals and ,
persistent organics) and possible fish flesh contamination and other
human health risks associated with such contaminants.

Through the guidance of the IJC's Great Lakes Water Quality
Board, and pursuant to the goals and objectives of the Great Lakes
Water Quality Agreement, an integrated "ecosystem approach" to the
restoration and maintenance of the Great Lakes' aquatic resources has
evolved. This approach has resulted in an assessment procedure for
determining the nature of the impairments problems and for
investigating cause-and-effect relationships between pollutant sources

and ecosystem effects.

The IJC has adopted a system of tracking the progress of
restoring AOCs, based on a logical sequence for problem solving and
resolution, culminating with a demonstration that the full complement
of beneficial uses has been restored, and subsequent de-listing of the
AOC. Based on the available data and other information, PIB is
currently classified as a Category 4 AOC, signifying that the
causative factors are known, a Remedial Action Plan has been
developed, but remedial measures are not fully implemented.

Remedial action planning is a dynamic, flexible process, and
new information will be synthesized as it becomes available.
Consequently, while the focus of the remedial action planning process
for PIB will be on the currently-identified impairments, new
priorities may be recognized as existing problems are resclved, and as
new information becomes available.



3. Environmental Setting

The specific environmental characteristics of Presque Isle Bay
and the land areas that drain into the Bay are included in this
section. This information is presented for a background description -
of the AOC and as data that can be used for the evaluation of
environmental problems and impairment of beneficial uses of the

environment.

3.1 Location

The AOC is located in the northwest corner of Pennsylvania on

the southern shore of Lake Erie. The general location of PIB is
depicted in Figure 3.1, as is the watershed area draining into PIB.

3.1.1 Geographic Area

Presque Isle Bay is bounded by Presque Isle to the north and
west, and the mainland and the City of Erie to the south and east.
Physical characteristics of PIB are summarized as follows (PADER,

1991):

surface area: 3,718 acres

volume: 13,900 million gals
mean depth: 13.1 feet

maximum depth: 31.2 feet
shoreline length: 28.9 miles

maxXimum length: 4.75 miles

maximum width: 1.75 miles.

- PIB is located predominantly within the Erie North, Pennsylvania 7.5'
USGS quadrangle sheet (most recent edition is “1975). The southwest
corner of the Bay is located within the Swanville, Pennsylvania
gquadrangle sheet (most recent edition is also 1975).

3.1.2 Political Jurisdictions

The PIB watershed is approximately 25 square miles in area,
which includes much of the City of Erie as well as portions of
Millcreek, Summit, Greene, and Harborcreek Townships (see Figure

3.1).

Most of the south shoreline of the Bay is fronted by the City of
Erie; a small section to the west, near the base of the peninsula, is
contained within Millcreek Township. The entire shoreline of Presque
Isle, which constitutes the west and north shorelines, is
- Pennsylvania State Park lands.



3.2 Natural Features

This section describes the natural features of the AOC,
including characteristics of the drainage basin and the associated

‘aquatic ecosystems.
3.2.1 Drainage Basin Characteristics

Presdque Isle Bay receives drainage from three small watersheds:
Scott Run, Cascade Creek, and Mill Creek. Scott Run is the smallest
tributary, only approximately 1.2 miles in length. Cascade Creek
includes the main branch (3.0 miles) and the West Branch (2.2 miles).
Mill Creek is by far the largest tributary, with a total length of
7.0 miles. The Mill Creek drainage system includes. Garrison Run (2.0
miles), which discharges to Mill Creek near its mouth at the Bay.

- Cascade Creek has a drainage area of 5,158 acres (8.06 sguare miles),

while Mill Creek has a drainage area of 8,358 acres (13.06 sdquare
miles). At the USGS gaging station an average discharge of: 9.7 cfs
(6.3 MGD) and a minimum flow (seven day, ten year recurrence low
flow) of 0.8 cfs (0.5 MGD) has been measured (PADER, 1976). However,
because the gaging station is approximately 2 miles upstream from the
outlet at PIB, it does not include the Garrison Run discharge and is
an underestlmatlon of the total contrlbutlon from Mill Creek to the

Bay.

Average inflow to Presque Isle Bay from Cascade and Mill Creeks
is estimated to be 11 mgd. Storm sewers contribute another 0.7 mgd
to the Bay (PADER, 1976). Annual precipitation (adjusted for
evaporation) contributes another 3.87 mgd (PADER, 1991). Water
exchange between the Bay and Lake Erie occurs through the navigation
channel at the northeast end of the Bay. Average outflow from the
Bay to Lake Erie is estimated to be 15.57 mgd (PADER, 1991).
However, it is documented that water exchange between the Bay and
Lake Erie occurs in both directions and flow velocities
into the Bay have been measured as high as 100 feet per minute.

Until late 1990, the Pennsylvania Electric Company (Penelec)
operated the Front Street Station on the southern shore of the
eastern boat basin. The power plant was coal fired and used cooling
water at a rate of approximately 127 mgd. The main intake was
located in the east slip of the boat basin and an auxiliary intake
was located east of the Duquesne Pier. Cooling water was discharged
through an 8' by 8' underground channel which extended from the west
side of the plant to the southeast corner of the west boat basin. An
auxiliary discharge was located on the southern side of the east boat
basin. This water use did not have any net effect on the water
balance in the Bay since the withdrawal and discharge were equal in
volume, and were both contained within the Bay.

from the Lake



3.2.2 Characteristics of Aquatic Ecosystems

, Aquatic ecosystems in the AOC are dominated by the Bay itself.
This ecosystem is a relatively quiescent body of water, with little
‘current except near the entrance channel. Because of the relatively
small inflow relative to volume, the mean hydraulic detention time of
the Bay (“"flushing rate") is 893 days (2.45 years). However, under
certain lake seiche conditions, the rate of water exchange may be
substantially accelerated (PADER, 1991). It should also be noted
that while the mean hydraulic detention time is on the order of 2.45
years, much of the water entering the Bay does so via the Millcreek
Tube near the mouth of the entrance channel. Western portions of the
Bay may in fact have much longer retention times.

Because of the shallow nature of the Bay, the water column is
completely mixed by wave energy and summer thermal stratification
does not occur (PADER, 1991). As a result, oxic conditions exist
throughout the water column, and dissolved oxygen (DO) is not a

limiting factor.

Much of the bottom of the Bay is covered with fine, organic-rich
sediments. 1In certain areas where currents are pronounced (e.g. at
the mouths of tributaries and in the navigational channel), sand is
the dominant substrate. Few large rocks or other scolid substrate

conditions occur.

Although not part of the Bay propefjha variety of sheltered pond
environments exist in 'Presque Isle State Park which are connected to
the Bay through channels. These ponds are natural refuges for fish
and waterfowl, and exhibit a complete range of successional stages.

The PIB tributaries offer limited freshwater habitat, and are
relatively 1n51gn1f1cantmwhen compared to the Bay itself. The
largest tributary, Midl Creek, been higt -wmodlfled by past
channelization projects, am ;ﬁhers 11tt1e a1’ habitat. ,gascade
Creek is much more natfal in physisal’ v'1on,'a1thaugh the
channel has been modified in many. placesﬁhy urbanization. = Lake trout
have been observed in Cascade Creek-and, to0 a -lesser extent, in the _
mouth of Mill Creek, Garrison Run and Scott Run are quite small,
with very low summexiflawsi®Xpd offer little f;shq;;es ‘hapitat. The
PA Fish Commission conducts flsh stocklng actlvities in cascade -

creek. R s D T

3.2.3 Air Quality

Air quality in ﬁfﬁilnfluenced by the prevé&&ing %Winds, which
are generally from-«the' sﬂuﬁhwest When the winds are. fxom a westerly
or northerly direction, the lake has a moderating effect ‘When winds



are from the south or east, air quality reflects the
commercial/industrial activities of Erie and the rural nature of the
areas surrounding the Erie metropolitan area. On average, air
guality in Erie may best be described as "moderate", however no
serious air quality problems occur in the Erie area. The 1990 Air
Quality Report (PADER 1990) provides ambient air quality data for 13
parameters from 13 air basins in Pennsylvania, including four
sampling sites in Erie. Generally, these data show that, for most
parameters, air quality conditions in Erie are somewhat below
average, in comparison with the other 12 Pennsylvania air basins (a
1991 Air Quality Report is in preparation, but is not yet available

for review). _

A Pollution Standards Index (PSI) is calculated daily for 17
areas within Pennsylvania, on the basis of recorded levels of five
common air pollutants: CO, S02, suspended particulates, ozone (03),
and NO2. For 1990, the PSI for Erie was "good" for 283 days,
"moderate" for 81 days. No "unhealthful" or "very unhealthful" or
"hazardous" days were recorded (PADER, 1990). On the basis of the
PSI scores, Erie was ranked #9 of 17 State-wide sampling locations in
1990 for "good" PSI scores (i.e 8 stations had more days in the

"good" range than Erie).

3.3 Land Uses

This section describes the land uses within the AOC with
particular attention to those that may affect the various measures of
environmental guality and those that are directly related to the
beneficial uses defined by the IJC and used as criteria for listing

as an ACC.

3.3.1 Development Patterns

Erie is an older city, with most of the central areas fully
developed. Significant new development is occurring only in the

fringe areas which encircle the City to the west, south, and east (in

Millcreek, Summit, and Harborcreek Townships). Within the City
proper, medium to high-density residential uses are most prominent
(City of Erie, 1986). The notable exceptions are the Bay waterfront,
with concentrated industrial/commercial development along the
northeast portion, and the industrialized Conrail/12th street
corridor. The highest concentration of industrial uses is located at
the western edge of Erie, between 6th and 26th streets. A secondary
concentration is located at the east edge, between 6th and 20th, and
between 26th and 38th streets.:

Commercial uses are concentrated in a north/south corridor from
Sassafras to Holland Streets. Smaller commercial land use

T



concentrations (including shopping centers) occur throughout the
Ccity, but tend to concentrate along major east/west streets (City of

Erie, 1986).

Within the PIB watershed overall, land use is approximately 80%
urban and 20% rural. The distribution of land uses within the
watershed is 57% residential, 16% open areas, 11% commercial, 8%
public, 7% industrial, and 1% agricultural (PADER, 1991). Rural land
is concentrated in the southeast extreme of the watershed, in the

Mill Creek headwaters.

3.3.2 Sewer Service Areas

Almost all of the PIB watershed is sewered} only the extreme

southeast end of the watershed, in the Mill Creek headwaters, is
The most current sewer service area maps

without sanitary sewers. , 7 '
are found in the Comprehensive Water Quality Management Plan for the

Er1e area, prepared in 1976 (PADER, 1976).

The City of Erie operates a regional sewage treatment plant
(STP) which receives sewage from the City as well as the urban areas
surrounding the City (Millcreek, Harborcreek, Summit, and Fairview
Townships, the Borough of Wesleyville and Lawrence Park). The STP
discharges to the outer harbor. Local industries also discharge to
the City's sewer system, and are regulated under an industrial user

pretreatment program.

Portions of the City's sewer system consist of "combined"
sewers, which receive both sanitary sewerage as well as surface
runoff (stormwater). In addition, separate storm sewers exist
throughout the City which convey surface runoff directly to the Bay,
or to the tributary streams draining to PIB, The pattern of sanitary
versus combined sewers is very complex; many sewers begin as
separate, sanitary sewers, but become combined sewers further

downstrean.

A detailed mapping of the City's storm, combined, and sanitary
sewers was prepared in a 1972 study (DDL, 1972). Although many
changes have occurred since this study (especially as regards the
removal of stormwater inflow from various combined sewers), the maps
produced in the 1972 study have not been updated, and remain as the
only comprehensive source of reliable information on sewer ,

configurations.
3.3.3 Recreational Use Areas

Clearly, Presque Isle State Park is the dominant recreational

use area in the PIB watershed. The park provides 3,202 acres of
mixed-use recreational opportunities, including such diverse



activities as swimming, boating, water skiing, sail boarding,
picnicking, hunting, fishing, hiking, cross-country skiing, and
nature study. Because of its unique geological and biological
features, Presque Isle has been designated a National Natural
Landmark by the National Park Service (PADER, 1978).

Presque Isle State Park offers nearly seven miles of sandy
beaches on Lake Erie, and attracts over four million visitors
annually (PADER, 1989b). Presque Isle State Park consistently ranks
first among Pennsylvania's State Parks in annual attendance (PADER,

1986a) .

Presque Isle was acquired by the State of Pennsylvania from the
Federal Government in 1921 (PADER, 1978). The park boundaries extend
500 feet offshore into PIB and Lake Erie (PADER, 1989b). Other than
Presque Isle State Park, few other significant recreational areas
exist in the Erie area which offer sanctioned access to PIB or Lake
Erie. Natural beaches along the Lake Erie shoreline east of the Bay
(in the outer harbor) are reported to be used for sw1mm1ng, although
these are not sanctioned beach areas. West of the peninsula,
waterfront access is provided at Waldameer Park, a privately-owned
recreational park. Within the City, various nelghborhood parks
exist, some of which offer access to streams draining to PIB (e.q.

Frontier Park, on Cascade Creek).

3.3.4 Agricultural Areas

As indicated earlier, only approximately 1% of the PIB watershed
is agricultural in use (PADER, 1991). -In the PIB watershed,
agricultural land is concentrated in the extreme southeast portlon of

the watershed, in the Mill Creek headwaters.

3.3.5 Wildlife Habitat/Open Space

Presque Isle Peninsula, which forms the northern and western
boundaries of PIB, is an exceptional natural area characterized by a
wide variety of rich and unigque plant and animal communities.
Particularly noteworthy is the great habitat diversity, with
successional continuity of vegetational types ranging from pioneer
vegetation on newly formed land to fairly stable woodland communities
on older areas. Successionally intermediate sites, such as highly
productive marshlands, are also well represented and comprise the
bulk of the Peninsula. An in-depth description and analysis of the
wildlife habitat within the Park is provided in an Environmentally

Sensitive Area Study prepared in 1986 (PADER, 1986b).

Other than the Park, the only other locaticns within the PIB
watershed where 51gn1f1cant areas of natural wildlife habitat or open
space exist are in the Mill Creek headwaters (Millcreek, Summit,



Greene, and Harborcreek Townships) and, to a much lesser extent, in
the extreme scuthwest corner of the Bay, near where the peninsula
meets the shoreline. Also, limited wildlife habitat exists in the
lower portions of the Cascade Creek stream corridor, and near the
mouth of Mill Creek, although these areas are 51gn1f1cant1y impacted

by the surrounding urban land uses.

3.4 Water Uses

This section includes a description of the current beneficial
uses of the PIB aquatic ecosystem, and a description of the quantity
and/or quality of the environmental resources upon which these

beneficial uses are based.

3.4.1 Fish and Wildlife Habitat

The PIB aquatic ecosystem offers habitat for both fish and
non-fish species. Fish species include a variety of popular game and
sport fish, as well as the non-sport, forage species which are
utilized as food by the sport fish species. A comprehensive atlas of
Great Lakes fish spawning and nursery areas, compiled by the FWS in
1982, listed 16 species of fish as spawning in PIB (Goodyear et al.,
1982). That 1lst, with the inclusion of some additional species,

includes:

spotted gar longnose gar
bowfin gizzard shad
grass pickerel = northern pike
muskellunge carp

spottail shiner - freshwater drum
bullhead spp. largemouth bass
crappie spp. yellow perch, and
walleye emerald shiner
sunfish bluegill o=
smallmouth bass . rock bass :

A 1987 checklist reported 40 fish species from PIB (PFC, 1988).
Of these species, more than 20 are pursued by fishermen (PFC, 1983),

including:

yellow perch pumpkinseed
black crappie white bass
smallmouth bass bluegill
largemouth bass rock bass

coho salmon rainbow trout
white crappie northern pike
walleye . channel catfish
bullhead spp. steelhead trout



muskellunge chinook salmon
warmouth white perch

The most abundant forage species in PIB are the emerald and spottail
shlner, but at least six other species contribute to the forage base,
which is rated as "very good and very adequate to support the game
and panfish species present" (PFC, 1983).

In addition, many species of migratory waterfowl inhabit the
open water and protected wetlands areas of the Bay, its shoreline
areas, and the Park. Also, many species of amphibians and turtles
may be found along the natural areas of the Park.

3.4.1.1 Fish Populations

The Pennsylvania Fish Commission (PFC) periodically assesses the
quality and vitality of the sport fisheries resources of PIB. These
assessments result in recommendations for adjustments in fish
stocking practices (species stocked and numbers of fish introduced),
‘daily catch (creel) limits, minimum size limits, duration of fishing
seasons, and other fisheries management practices. The most recent
"Fisheries Assessment" was conducted in 1986-1987 (PFC, 1988); the

previous "Management Report" was prepared in 1983, based on 1982
sampling data (PFC, 1983). The next survey is scheduled for 1991,
with a creel census anticipated to be completed in 1992, subject to

the availability of funding (Billingsley, 1991).

A warmwater Spec1es hatchery was operated by the PFC on the Bay

until the late 1950's, producing primarily yellow perch, walleye,
blue pike, herring, and whitefish which were stocked for commercial
purposes. The hatchery was acquired by the City of Erie in 1962, and
is now used as the Chestnut Street water filtration plant. Smolt
production by the PFC now occurs at the Tionesta, Fairview, and
Linesville stations; the Fairview facility handles most of the egyg

taking program for Lake Erie salmon.

PIB has long been managed as a sport fishery by the PFC. Fish
species stocked in PIB, by species and number stocked, are summarized
in Table 3.1, for the eleven-year period 1971-1981. -

~ As indicated in Table 3.1, over 2.7 million game or sport fish
were stocked in PIB by the PFC over the eleven-year periocd from
1971-1981. Coho salmon were first introduced in 1975 in an effort to

establish a coho fishery in the Bay.

3.4.1.1.1 1983 Management Report

_ An intensive, one-year creel survey was initiated in 1981
(lncluding over 9000 angler interviews), comparing fish harvest



Table 3.1. Fish species stocked in Presque Isle Bay: 1871-1981

(adapted from PFC, 1983).

Number Stocked

Year Species Size (inches)
1971 Muskellunge 9-11 1,200
: Northern Pike 7 11-13 1,200
1972 Muskellunge 7-9 2,000
1973 Muskellunge 6-11 2,000
Northern Pike fry 245,000
1974 Northern Pike fry 245,000
Channel Catfish 2-4 150,000
1975 Muskeliunge 6-9 4,000
Coho saimon 4-6 80,000
1976 Muskellunge - 6-8 3,500
Walleye 14.23 26
Yellow perch 13 1
‘Black crappie 11-13 16
Bluegill 8-10 15
Sucker 18-19 2
Carp 22 1
Coho salmon 4-8 70,640
1977 Coho salmon 4-5 140,000
1878 Muskellunge 7-14 4,410
Northern pike fry 250,000
Cohosalmon 4-9 1,190,528
1879 Muskellunge 5-9 5,700
Northern pike 2-8 16,135
Largemouth bass 2-4 11,500
Coho salmon 5-6 10,000
1980 Muskellunge 5-7 5,700
Northern pike - 6-8 9,950
Largemouth bass 2-4 11,500
Coho salmon 4-7 138,000
1981 Northern pike 2-4 15,205
Coho saimon 4-6 84,000
| Total 2,707,229
(average) 246,112




characteristics in PIB to the areas immediately east and west of the
Bay (Young, 1982). 1In 1982, trapnetting and electrofishing
techniques were used to assess the fish stocks in PIB.

The results of these investigations were that PIB is an
"exceptional" and "very diverse" fishery, which supports and sustains
"extremely high fishing pressure" (PFC, 1983). The 1981 creel census
reported 625,000 hours of fishing pressure, consisting of 283,700
hours of shore angling, 255,900 hours of boat angling, and 85,400
hours of ice angling. The total catch from PIB, as reported from the
1981 creel census, was 952,200 fish (614,900 harvested), equating to
1.52 fish caught/hour (0.98 fish harvested/hour), or 257 fish

caught/acre (166/acre harvested).

The 1982 sampling (trapnetting and electrofishing) results
indicated that, as a group, panfish were the most significant fishery
in the Bay, and yellow perch was the most abundant species sampled.
Other significant species included white perch, white crappie, white
bass, rock bass, bluegill, pumpkinseed, and black crappie. Brown
bullheads were also sampled, 98% of which were "desirably sized".
Numerous forage species were also noted during the 1982 sampling, but
no effort was made to quantify these species. In all, 40 separate
fish species were recorded during the survey.

Major game species collected during the 1982 sampling included
five warmwater species and four coldwater (salmonid) species. The
warmwater species included northern pike, muskellunge, largemouth
bass, smallmouth bass, and walleye. Salmonids included coho salmon,
chinook salmon, steelheads, and palomino trout. As evident in Table
3.1, the PFC did not stock appreciable numbers of walleye in the Bay
in the 1971-1981 period, however limited numbers were stocked by
sportsmen's cooperative nurseries. While an estimated harvest of
1,600 walleyes was reported from the creel census, the sampling
program results indi ed that walleye do not spawn in the Bay, and
the PFC did not consider PIB as niaturally-preferable walleye ‘
habitat, in comparison with Lake Erie.

The salmonid fishery in PIB was relatively new at the time of
the 1982 survey (coho salmon stocking of the Bay by the PFC began in
1975). Although coho salmon were the only salmonids stocked in the
Bay, the 1981 creel census reported angler harvests of chinook, -
steelhead, coho, lake trout, and palomino trout. The creel census
indicated a catch of 1,600 coho by shore anglers and 8,100 from
boats, and were the dominant salmonid caught. It was observed that
the harvest of coho from the Bay, on a weight basis, was second only
to yellow perch. It was concluded that the coho fishery in PIB was
significant, and represented an excellent management and utilization
of a fishery resource. The high return of stocked smolts (25% of the
PFC coho are stocked in PIB, and 23.4% of the coho harvest is from



PIB) indicates that, during the 1975-1981 period, PIB provided a high’
quality habitat for coho salmon production. All management
recommendations in the 1983 report were based on improving the
productive use of the PIB fishery, from a recreational perspective;
no indications of pollution-related impairment of fisheries potential

were noted.
3.4.1.1.2 1988 Fisheries Assessment

This assessment was a follow-up to the more extensive 1981-1982
studies reported in section 3.4.1.1.1 above. The 1988 assessment
reports on the results of sampling efforts in 1986 and 1987. The
primary focus of the 1986 sampling was on determining the status of
the walleye fishery, while the 1987 effort was oriented to the
overall fishery of PIB. No creel census data were collected for use
in the 1988 report. Sampling techniques included gill netting,
electrofishing, trapnetting, and seine netting. Aquatic vegetation
conditions were also assessed, and limited chemical analyses were

performed.

. Significant fisheries management practices which occurred
between the 1983 and 1988 reports included:

- establishment of a daily creel limit (six) and a minimum size
limit (15") for walleye, in 1982

- establishment of a daily creel limit (50) for panfish, in 1982
- initjation of steelhead trout stocking in PIB, in 1984

- significant stocking of walleye fry by the PFC occurred in
1983 and 1984, and was continued, on an annual basis, by co-op

nurseries, and

- a largemouth bass season from June 12 to the first day of
trout season was established in 1987 (the existing 12" minimum
size and six fish creel limits remained unchanged).

The 1988 report evaluated the effects of these changes, and
recommended additional adjustments in PIB fisheries management

practices.

Based on the 1986-1987 sampling results, the principal
conclusions in the 1988 assessment were:

- overall, PIB continues to be an "exceptional fishery", and
both panfish and game species are doing well (with the
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exception of walleye and smallmouth bass, which appear to be
transients from Lake Erie), and are descrlbed as "gquality

populations"

- PIB had a "high quality" fishery for northern pike,
muskellunge, brown bullhead, rockbass, pumpkinseed, bluegill,

and largemouth bass in 1986-1987

- the salmonid fishery has become more significant since the
initiation of direct stocking of steelhead smolts into the

Bay, and

- the stocking of walleye fry intc the Bay appears to have no
effect on walleye populations.

' An additional observation was the high incidence of "redspot" on
northern pike (49% of the population). Although this problem is
normal consequence of crowding (the northern pike population was very
~ high in the 1986-1987 sampling), concern was expressed for the
unexplained high incidence of black "blotches" reported in

largemouth bass (17.6% of the population}, and the "high number"
brown bullheads which had either black blotches or open sores on

mouth or skin.

of
the

Fish species stocked in PIB, by species and number stocked, are
summarized in Table 3.2, for the five~year period 1982-1986.

Comparing the PFC 1971-1981 stocking record (Table 3.1) with the
1982-1986 stocking record in Takle 3.2, it may be seen that the
average number of fish stocked in PIB in the 1982-1986 period is six
times that of the 1971-1981 period. However this statistic is biased
by the high number of walleye fry experimentally introduced in 1984
(7,000,000). Excluding this stocking, the average for 1982-1986 is
322,992 fish/year, or 1.3 times that of the 1971-1981 period.

In addition to the PFC walleye stocking, it is reported that
co-op nurseries stocked 10,000 walleye fry in PIB in 1983, and
approximately 600,000/year thereafter in an attempt to establish
walleye fishery in the Bay. However, the 1988 report, like its 1983
predecessor, concluded that the Bay is not natural habitat for
walleye. While walleye were caught in the Bay in both sampling
efforts, it was concluded that the Bay is not used for spawning, and
the presence of walleye in the Bay is due to seasonal migration from
Lake Erie. Based on the limited chemical data collected, it was
concluded that summer water temperatures in PIB (24 C) are
approximately 5 degrees Centigrade higher than the maximum summer

temperatures naturally preferred by walleye.

11
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Table 3.2. Fish species stocked In Presque Isle Bay: 1982-1986

(adapted from PFC, 1988).

Year Species Size (inches) ~ Number Stocked
1982 Muskellunge fingerling 5,393
o Northern Pike fingerling 10,287
Coho salmon fingerling 188,500
1983 Northern Pike fingerling 28,260
Coho saimon fingerling 275,000
Walleye fry - 10,000
1984 Muskellunge fingerling 18,500
Northern Pike fingerling 20,800
Coho salmon fingeriing 227,500
Steelhead fingerling 144,000
Walleye fry 7,000,000
1985 Northern Pike fingerting 6,315
Coho saimon fingeriing 295,000
Steethead fingerling 128,000
Chinook saimon fingeriing 175,000
1986 Coho saimon fingerling 128,400
Steethead fingerling ZZ7.000
Total 8,937,955
(average) _(1,489,659/year}

Table 3.3. Summary of 1991 fishing regulations iof Presque Isle Bay
(from PFC, 1991). ] ,
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1 Daily cree! limits for combined species




The limited salmonid data from the 1986-1987 sampling (no creel
census data were available for this period) indicate that PIB
. continues to offer a productive coldwater species fishery. The
capture rate for both coho and steelhead lncreased over the 1982

sampllng pericd.

Additional fisheries management recommendations were made as a

result of the 1988 assessment. These recommendations were again
based on improving the recreational use of the PIB fishery. No
indications of pollution~induced impairments of the fishery were
noted, however concern was expressed for the unexplained blotches and

sores on largemouth bass and brown bullheads.

3.4.1.1.3 Fishing Regulations

Laws and regulations governing fishing in Pennsylvania are
published in the Pennsylvania Bulletin, and summarized in annual
bocklets published by the PFC. These regulations establish the dates
of open seasons, by species and water body, as well as the minimum
size standards and daily creel limits. These management regulations
are established to implement the fisheries management objectives for
specific waterbodies, as based on recommendations resulting from the

periodic fisheries assessment studies.

Until 1982, management regulations for PIB were the same as
those for Lake Erie, and were different from inland waters. However,
in 1982, a daily creel limit of 50 was established for panfish in
PIB, and a walleye daily creel limit of six, with a minimum size of
15", was added. Current (1991) regulations for PIB are provided in
Table 3.3. No distinction is drawn between PIB and Lake Erie under
the current regulations, which are different from inland water

regulations.

"Panfish", as used in the PFC regulations (Table 3.3), includes
Sunfish, Yellow Perch, Crappies, catfish, Rock Bass, Suckers, Eels,
Carp, and White Bass. Further, the Emerald Shiner and Great Lakes
Spottail Shiner are the only species of "minnows" which may be taken
from PIB (including the Bay itself as well as the peninsular ponds
and lagoons), and they may be taken from boats and docks only. The
15" minimum size limit for Bass in the regulations is higher than the
Pennsylvania inland waters limit (12" for lakes and ponds, and 10"
for rivers and streams), and has been imposed in an effort to develop

a trophy bass fishery in PIB.

3.4.1.2 oOther Aquatic Species

Presque Isle State Park is maintained to provide opportunities

for both recreational enjoyment and natural preservatlon.
Recreational opportunities range from passive, aesthetic pursuits to
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active, consumptive pursuits such as hunting and fishing. 1In
contrast, other areas are set aside for preservation of natural
ecosystems and scientific study. Park management practices seek to
preserve and protect the species diversity which supports this wide
variety of park uses, balancing consumptive demands against

conservation needs.

In a report released in 1989, the environmental features of
Presque Isle were surveyed, and environmentally sensitive areas were
identified (PADER, 1989). In this survey, an environmentally
sensitive area was defined as: :

...an area which contains an ecosystem whose biclogical and
physical integrity, as well as its ecological processes, should
be maintained, and protected. Within a park, they are the most
sxgniflcant and sensitive natural sites. They require special
consideration in the determination of management actlons because
of the sensitive features that they contain.

The survey identified environmentally sensitive areas based on
the following eight factors, or "criteria":

species of special concern (vulnerable, rare, threatened or
endangered species)

- unusual and/or high quality community (natural communities
with limited representation in the Park, State, or country)

~ high diversity (unusually high species diversity)

- ecological function (the ecological function of the area is
vital to the healthy maintenance of a natural system beyond

its boundaries)

- large areas (the area is sufficiently large to provide habitat
for species which require extensive blocks of suitable

habitat)

- landform (area is a distinctive and unusual natural landform)

- scientific research (area is significant for scientific
research), and

- aesthetic area (combination of natural landforms and
biclogical communities is of high aesthetic wvalue).

Environmentally sensitive areas were then delineated on computer
overlay maps, and a composite map was created to identify the most
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significant areas within the Park. Management recommendations were
then developed for these environmentally sensitive area "hot spots".

The results of the overlay analyses included identification of a
wide variety of agquatic species habitats within the Park and the Park
boundary areas of PIB. These areas were identified on the basis of
physical habitat, and water quality (chemistry} information was not
included. Significant aquatic species of "special concern" for which

potential habitats were identified included:

- Eastern Sand Darter (a review candidate for listing as an
endangered species at the federal level)

- juvenile Lake Sturgeon (State level significance)
- Iowa Darter (Park level significance)
- Spotted Gar, or Bowfin (Park level significance)

- four najiad mollusks considered to rare/endangered at the State
level (fragile paper-shell, eastern pond-mussel, pink
heel-splitter, and maple-leaf), and

- Blandings Turtle (State level significance).

Many of the habitat areas for these aquatic species are located
in ponds or other water bodies which are within the Park, or on the
Lake Erie or Outer Harbor shoreline. Significant habitat areas
identified on PIB or open water areas which are in direct circulation

with the Bay included:

- Lake Sturgeon Channel; the navigation éhannel’south of the
Coast Guard station, which is habitat for Lake Sturgeon

- Misery Bay Mollusk Bed; an area along the west shore of the
central portion of Misery Bay, and

- Crystal Point Mollusk Bed; an area in PIB along the south
shore of Crystal Point (ending at the Perry monument).

Management recommendations for these areas included minimization or
elimination of dredging or construction during critical life cycles,
and "interagency management required". Additional management
recommendations for the two mollusk beds included maintaining
submerged vegetation and substrate, and protection of water quality,

substrate and host fish.

Significant aguatic habitat areas which are located within the
Park included a wide variety of ponds, marshes, and other wetlands.
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Two open water habitats outside PIB included the Thompson Bay
shoreline (Outer Harbor), and the Lake Erie shoreline from the
lighthouse to the eastern end of the peninsula. These two habitats
are identified as environmentally sentitive areas for various darter

species.

: In recent years, the Zebra Mussel has been introduced into the
Great Lakes. Large numbers of these mussels are found in PIB, as
well as the surrounding Lake Erie waters. In addition to causing
problems in water intake lines, the mussels will have an effect on
the Bay ecosystem. There are already indications that the water
clarity has increased significantly due to the mussels' filter
feeding activities, with a concurrent increase in littoral
vegetation. Competition with other mollusks and fish for planktonic
food and habitat may alter the existing system and community
. structure, as may the effects of deeper light penetration (due to
increased clarity) and the direct effects of the mussels attaching to
other mollusks, turtles and plants. It will be important, when -
evaluating the conditions in the Bay, to separate the 1mpact of the
Zebra Mussel from other environmental factors.

3.4.1.3 Wildlife

Relatively little natural wildlife habitat area exists along the
south shore of PIB. Some natural habitat exists at the mouth of
Cascade Creek and Mill Creek, however these areas have been altered
by human activities. 1In contrast, the peninsula offers a range of
wildlife habitats which is unique in Pennsylvania, and uncommon in
the Great Lakes system. The wetlands and upland habitats in the Park
provide a compressed series of successional ecological stages,
ranging from sand beaches through ponds and marshes to mature

hardwoods.

: The wetlands areas offer valuable habitat for a variety of
waterfowl species, including both swimming and wading birds (ducks
and herons). The Park is also an important stop for many species of
migratory birds, including both waterfowl and other species (e.g.
songbirds). Finally, a large population of resident ducks and
seagulls inhabits the City of Erie and Park shoreline areas, and has
become accustomed to (and 1n some measure dependent upon) human

presence.

As a State Park, Presque Isle supports and maintains ‘a variety
of uses, from ecological observation to hunting, fishing, and
boating. While duck hunting is permitted during the duck season from
authorized blinds along the PIB shoreline, a large section of the
Park's interior is set aside as an ecological reservation and
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provides habitat for many species of wildlife which may not acclimate
to the high levels of human presence in the Bay and Bay shorellne

areas.

3.4.2 Water Supply

PIB is not used as a source of drinking water. Although the
City or Erie at one time drew water from PIB, these intakes were
moved to Lake Erie, northwest of Presque Isle. The only known
industrial water withdrawal is the Quin-T corporation, located near
the intersection of 16th and French streets. Water is pumped from an
intake near the Litton docks. After settling, the water is used in
the manufacture of asbestos gaskets; wastewater is discharged to the
City sewer. The daily or annual volume of water used is not known.

3.4.3 Sport Fishing

PIB is extensively used by sport fishermen. As part of a
comprehensive survey performed in 1982, it was reported that the Bay
received 625,000 hours of fishing pressure that year, consisting of
283,700 hours of shore fishing, 255,900 hours of boat fishing, and
85,400 hours of ice fishing (PFC, 1983). As part of this survey, a
catch rate of 1.52 fish/hour of fishing was derived (0.98 fish/hour
kept), for a yield of 257 fish/acre caught (l166/acre harvested).

Fisheries assessments by the PFC have consistently shown PIB to
be a highly productive sport fishery, with excellent returns of
stocked sport species (see previous §§3.4.1.1 and 3.4.1.2). The Bay
is rated as a "high quality fishery" for many warmwater species,
including northern pike, muskellunge, brown bullhead, rock bass,
pumpkinseed, bluegill, and largemouth bass; also, the coldwater
species (salmonid) fishery is becoming significant since the
initiation of the practice of stocking steelhead smolts directly into

the Bay (PFC, 1988).

3.4.4 HWater Contadf Recreation

Prior to 1985, water contact recreation was not a designated use for
PIB. However, a detailed review of water quality conditions was -
conducted in 1985 (PADER, 1986a) which determined that water quality
standards for full water contact recreation were being met, and water
contact recreation was added to the protected uses of PIB (see
§4.1.1.10 for additional information on this study). Menitoring data
ccllected since 1985 have shown PIB to consistently meet the
applicable standards for this protected use.

Although sw1mm1ng (water contact recreation) is a protected use
in PIB, most swimmers prefer the sandy beaches along the lakeshore
s;de of the peninsula. Also, PADER State Parks has decided not to
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develop beaches on the Bay side of the peninsula, and water access is
limited. In addition, water contact recreation is not a protected
use in the harbor basin or entrance channel, and water skiing is
prohibited within 500 feet of the Park shoreline. As a result,
swimming from shore is predominantly pursued along the lakefront of
the Park; the forms of full-body water contact recreation in PIB are
primarily water skiing, swimming from boats, and more recently, sail

boarding.
3.4.5 Navigation and Commerce

Erie Harbor has been a Federal harbor since 1824 when the first
‘improvements were authorized. At Erie Harbor, the major percentage
of total commerce is made up of receipts. The primary commercial
receipts include sand and gravel, domestic limestone, domestic salt,
Canadian sand and gravel, iron, and fabricated metal products. The
harbor also handles lesser amounts of gasoline, residual fuel oil,
lumber, logs, distillate fuel o0il, non-ferrous ores, and iron and
steel scrap. Between 1975 and 1984, annual shipments through the
"harbor averaged 861,695 tons. Table 3.4 shows the variation in
annual rates during those years (COE, 1987).

3.4.6 Drainage

Presque Isle Bay receives surface runoff from an approximately
25 square mile watershed area, as depicted in Figure 3.1 (see §3.2.1
for additional information on surface runoff volumes from this area).
In addition, PIB receives shallow groundwater from those areas
immediately proximal to the Bay; further inland, shallow groundwater
contributes to streamflow. On the peninsula, the exact delineation
of surface and groundwater flow regimes is not known. The low relief
of the land surface and the highly permeable nature of the sandy
soils limits surface runoff and encourages groundwater recharge. It
is expected that shallow groundwater along the lakeshore drains
toward Lake Erie, and that much of the rest of the peninsula drains
to the complex series of inland ponds and marshes, and eventually to

the Bay.
3.4.7 Waste Disposal

Presque Isle Bay is not generally used for wastewater disposal.
The only permitted wastewater treatment plant peint source discharge
to the Bay is Presque Isle State Park (NPDES permit #PA0032549), with
a maximum discharge of 0.0175 mgd. However, several point sources
discharge treated wastewater to streams within the PIB watershed, and
a number of sources discharge cooling water or other non-process
wastewater directly to the Bay, or to streams or storm sewers leading
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Table 3.4. Commodity tonnage at Erie Harbor

Year

(adapted from COE, 1987).
Toﬁl Tonnage

1984

828,904

1983
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1981
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to the Bay. In addition, more than 50 combined sewer overflows from
the City of Erie's wastewater collection system discharge to the Bay

or its tributaries.

Most Erie area industries discharge process wastewater to the
City's sewer system. The City's wastewater treatment plant
discharges to the outer harbor, at an average flow of 45 mgd. At
least three other cooling water discharges, and several additional,

 combined sewer overflows (CSOs), also discharge to the outer harbor.

Prior to 1991, the largest volume discharge to PIB, by far, was
Penelec's Front Street power station. This facility discharged an
average of 125 mgd of condensor cooling water into the west slip of
the public dock. This cooling water discharge did not contain
process wastewater, and the primary pollutant was heat. This
discharge was discontinued in early 1991. :

Additional information on point and nonpoint source loadings to PIB
is provided in Chapters 5 and 6.

3.4.8 Recreational Boating

In 1981, over 1,500 recreational boats were based in Erie
Harbor; small craft with drafts of 12 feet or less account for over
80 percent of all trips made in and out of the harbor (COE, 1987).
boater use survey conducted in 1982 determined that "...over 90% of
the recreational boating hours recorded in Pennsylvania-bound Lake
Erie were for Presque Isle Bay/Outer Erie Harbor" (PADER, 1986a).

A

In addition to the pleasure boats moored in the harbor, sixteen
marinas and nine public boat launching facilities exist in PIB and
the outer harbor. Presque Isle State Park offers six boat launching
ramps, in four separate areas, and a 498 slip marina, as well as a
livery for canoce, rowboat, and motorboat rentals (PADER, 1978).

Major marinas on the south shore of PIB include the Erie Yacht Club
and facilities at the public docks. The Lampe marina, located in the
outer harbor, offers additional recreational boating opportunities.

3.5 Environmental Quality standards and Applicable Beneficial Uses

There are humerous measures of environmental quality that are
applicable, or relevant and appropriate, to the conditions within the

- AOC which can be used for the evaluation of the data presented in

this report. These measures include specific standards for
environmental resources in the Bay, guidelines that have been
developed for similar resources, and objectives set for the resources
and their uses which were developed by the USEPA, the IJC, and the
Commonwealth of Pennsylvania. This section summarizes those quality
standards, objectives, or guidelines that will be used to evaluate
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the existing environmental quality data from PIB, in order to (1)
determine the presence or absence of impairments and (2) develop
recommendations, as necessary, for additional data collection.

3.5.1 Water Quality Criteria

Water quality criteria that apply to PIB have been established
by the PADER and the IJC. The PADER standards are dependent upon the
protected uses that are defined by the DER, and are preeminent.

3.5.1.1 Protected Uses

The Pennsylvanla Code of Regulations, Title 25, Chapter 93
establishes water quality standards, defines protected water uses,
".and identifies the protected uses for the water resources within the
State. Protected uses are defined in five categories: Agquatic Life,
Water Supply, Recreation, Special Protection, and Other. '

Presgue Isle Bay has identified protected uses in the Aquatlc
Llfe, Water Supply and Recreation categories. Within the Bay/Outer
Harbor area, protected uses are defined for two specific zones: (1)
the harbor basin and the central channel, and (2) all other areas of
the Bay and the outer harbor area (see Figure 4.5; §4.1.1.10).

The harbor basin and chaﬁnel have the following protected uses
as defined in The Pennsylvania Code of Regulations, Chapter 93, Water

Quality Standards:

AQUATIC LIFE
Warm Water Fishes - Maintenance and propagation of fish
species and additional flora and fauna which are indigenous to a warm
water habitat.

WATER SUPPLY

Potable Water Supply - Use by the public as defined by the
Federal Safe Drinking Water Act or other water uses that require a
permit from the Department under the Pennsylvania Safe Drinking Water
Act after conventional treatment, for drinking, culinary, and other
domestic purposes, such as inclusion into foods (either directly or

indirectly).

Industrial Water Supply - Use by industry for inclusion into
nonfood products, processing and cooling. '

Livestock Water Supply - Use by livestock and poultry for
drinking and cleansing.
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Wildlife Water Supply - Use for waterfowl habitat and for
drinking and cleansing by wildlife,

Irrigation - Used to supplement precipitation for growing
crops.

RECREATION

Boating - Use of the water for power boating, sail boating,
canceing, and rowinq for recreational purposes when surface
water flow or impoundment conditions allow.

Fishing - Use of the water for the legal taking of fish.

Esthetics - Use of the water as an esthetic settlng to
recreational pursuits.

The areas of the Bay outside of the harbor basin and harbor channel
have the following additional protected use:

RECREATION

Water Contact Sports - Use of the water for swimming and
“related activities.

The deletion of the Water Contact Sports use from the harbor
basin and channel area is not specifically a water quality concern
but more of a safety issue related to the commerc1al shlpplng traffic

in that area (see §4.1.1.10).

Cascade Creek and Mill Creek also have the following additional
protected use: :

AQUATIC LIFE

Migratory fishes -~ Passage, ﬁaintenance and propagation.of
anadromous and catadromous fishes and other fishes which
ascend to flow1ng waters to complete their life cycle.

3.5.1.2 Water Quality Standards

"Water quality standards" are defined in Title 25, Chapter 93 as
"the combination of water uses to be protected and the water quality
criteria necessary to protect those uses". The uses to be protected
are summarized in 3.5.1.1; criteria for the protection of these uses.
are established in Title 25, Chapter 93. The PADER has established
both general and specific water quality criteria.
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The general water quality criteria (Tltle 25, Chapter 93; §93.6)

stlpulate that:

- (a) Water may not contain substances attributable to point or
nonpoint source waste discharges in concentrations or amounts
sufficient to be inimical or harmful to the water uses to be
protected or to human, animal, plant or aguatic life.

(b) In addition to other substances listed within or addressed
by this chapter, specific substances to be controlled include, but
are not limited to, floating materials, oil, grease, scum and
substances which produce coleor, tastes, odors, turbidity or settle to

form deposits.

The specific criteria are primarily comprised of two tables, or

lists. The first is a listing of waters of the Commonwealth for
which specific criteria (relating to designated uses) have been
established (Title 25, Chapter 93, 93.9). The second is a table of
specific water quality criteria (Title 25, Chapter 93, §93.7, Table
3). A third section (Title 25, Chapter 93, 93.8) describes the
procedure to be followed for developing "safe concentration values"
for those pollutants for which no criteria exists. Sections
93.7-93.9 are reproduced in Appendix A (only that portion of the list
of drainage basins applicable to PIB has been included).

Finally, water quality criteria for toxic substances are
included in Title 25, Chapter 16. Water quality criteria for toxic
substances are "...designed to protect the water uses listed in
Chapter 93"%. The PADER has develcoped toxic criteria for 127
pollutants, based on the Clean Water Act 307 (a) priority pollutants.
Human health and aquatic life criteria used by the PADER in
development of effluent limits in NPDES dlscharge permits are also

included in Appendix A.
3.5.2 Sediment Classification Criteria

Sediment classification criteria applicable to PIB are those

- developed by the USEPA, Region V. Technically, these are guidelines
and not criteria. However they are the applicable tests of sediment
quality on the U.S. side of the Great Lakes, and are routinely used
to distinguish between those sediments which may be disposed of by
open lake dumping and those which must be disposed of in a controlled

manner (typically; a confined disposal area).

The USEPA Guidelines for the Pollutional Clagsification of Great

Lakes Harbor Sediments (USEPA, 1977a) includes guideline values for
19 parameters, including 11 metals and eight other conventional,

nonconventional, and toxic organic pollutants. These guidelines have
"three concentration ranges, and a particular sediment sample may be
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rated as "unpolluted", "hoderately polluted", or "highly polluted®
against any of the 19 guideline parameters.

The USEPA Guidelines for sediment classification are presented
in Chapter 4, §4.1.1.7. .

3.5.3 Wildlife Criteria

Criteria for the contamination of fish have been established by
both the IJC and the U. S. Food and Drug Administration (FDA). In
the case of PIB, the FDA "Action Levels" are the applicable
standards. The Action Levels are "...limits at or above which FDA
will take legal action to remove adulterated products from the
market" and "...are established based on the unavoidability of the
poisonous or deleterious substance", Action Levels "are established
and revised according to criteria specified in [21 CFR 109 and 509)
and are revoked when a regulation establishing a tolerance for the
same substance and use becomes effective™ (FDA, 1987). Technically,
the Action Levels apply to marketed food products (i.e. sold in.
commercial outlets) and do not apply to food products which are
harvested directly by the consumer {(i.e. do not enter the commercial
distribution system). However, the Action Levels often serve as the
basis for fish consumption advisories issued by State agencies, and
are the de facto applicable criteria for determining the safety of
fish and wildlife harvested for human consumption.

Action Levels for fish flesh are for the "edible portion",
denoting fillets. To date, Action Levels for fish have been
established for 10 contaminants (or groups of related contaminants),
including one metal (mercury), eight bicaccumulative
organo-pesticides, and PCBs (the current PCBs Action Level is found
in 21 CFR §109.30). The Action Levels are presented in Chapter 4,
§4.1.1.1. There is currently a multi-state fish advisory task force
that is reviewing the ex15t1ng criteria _and will be prop051ng a
basinwide system for issuing fish advisories.

The IJC has also.established "objectives" for contaminant levels.
in fish (IJc, 1989). However, the IJC objectives are primarily
focused on the protection of aguatic organisms and fish-consuming
birds and animals. Consequently, the IJC objectives are based on
levels in whole fish, rather than the "edible portion" (fillets)
approach used by the FDA, where protection of human consumers is the
focus. IJC objectives have been established for four of the same
contaminants for which FDA Action Levels exist (DDT and metabolites,
PCBs, mercury,; and mirex}, as well as one additional contaminant
(lindane) for which, no counterpart Action Level has been set.

3.6 BSummary
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PIB is a shallow estuary (average depth of 13.1 feet) with a
relatively small drainage basin (25 square miles) for the volume of
the Bay (13,900 million gallons). Most of the watershed area lies
within the City of Erie and Millcreek Township, however some of the
more remote portions include parts of Summit, Greene, and Harborcreek
Townships. The principal tributaries are Mill Creek (including
Garrison Run) and Cascade Creek, which together account for
approximately two thirds of the total water. budget of the Bay.
Additional inflow is received from precipitation directly on the Bay
surface, Scott Run, CS0s, groundwater discharge, and permitted

wastewater discharges.

- The Bay is a relatively closed system, and exchange of water
with the outer harbor and Lake Erie is restricted by the small harbor
opening and the low inflow to total volume ratio, resulting in a
- "flushing time" of almost 2.5 years. Consequently, biodegradation of
wastes discharged to the Bay occurs almost entirely within the.
confines of the Bay, and does not significantly affect (and is not
significantly affected by) the outer harbor or Lake Erie. However,
because the Bay is completely mixed, thermal stratification does not
occur, and conditions of dissolved oxygen depletion in bottom waters
do not develop. Most of the Bay bottom is covered with fine,
organic-rich sediments, however sand and a few larger rocks may be
found in limited areas where currents have restricted the deposition

of fine sediments.

Land use within the PIB watershed is approximately 80% urban and
20% rural, however only approximately 1% of the rural land is in
agricultural use, which is concentrated in the Mill Creek headwaters.
More than half of the total watershed (57%) is residential, followed
by 16% open areas, 11% commercial, 8% public and only 7% in
industrial use. The highest concentration of industrial uses is
located at the western edge of Erie, between 6th and 26th streets.
secondary concentration is located at “Bhe east edge, between 6th and
20th, and between 26th and 38th streets. A third industrial area is .
located on the Bayfront, at the southeast corner of the Bay.
Commercial land use is concentrated in a north/south corridor from
Sassafras to Holland Streets; smaller commercial land use
concentrations (including shopping centers) occur throughout the
City, but tend to concentrate along major east/west streets.

Almost all of the watershed is sewered, and served by the City's
wastewater treatment plant which discharges to the outer harbor. In
addition to the City itself, Erie's collection system also receives
sewage from the metropolitan areas surrounding the City. Most of the
industries located within the PIB watershed discharge wastewater to
the City's collection system, however a few discharge cooling water
to the Bay or its tributaries. The wastewater collection system is
complex, and many portions are combined sewers, receiving surface
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runoff during and after precipitation events. The inflow of surface
runoff exceeds the hydraulic capacity of many of the combined sewers,
and untreated wastewater escapes to the Bay (either directly or
indirectly) through dozens of CSOs.

Presque Isle State Park is the most heavily visited park in
Pennsylvania, attracting more than four million visitors annually.
wide variety of outdoor recreational opportunities are provided by
the Park and the Bay, however little recreational access exists along
the Bay's south shore, fronting the City. While some limited areas
of wildlife habitat exist within the City, the Park is the dominant
concentration of open space and wildlife habitat within the PIB

systen.

A

Predominant water uses in PIB include fish and wildlife habitat,.

- water supply, sport fishing, water contact recreation, navigation and

commerce, drainage, waste disposal, and recreational boating.

- Protected uses managed by the PADER include aquatic life, water
supply, and recreation (including water contact activities). Water
guality standards for the protection of these uses are established in
Title 25, Chapter 93 of the Pennsylvania Code. The primary
guldellnes for the assessment of sediment quality are established by
the USEPA and are intended to distinguish between those dredged
sediments which may be disposed of through open lake dumping and
those which must be deposited in confined disposal locations.
Applicable criteria for the consumption of fish and wildlife ("Action
Levels") are established by the Food and Drug Administration, for 10
contaminants or groups of related contaminants. In addition, the IJC
has also established "objectives" for contaminant levels in fish,
however these are primarily targeted for the protection of
fish-eating wildlife rather than human health.

PIB provides habitat for a wide variety of sport and forage fish
species, including at least 16 which spawn in the Bay. More than 40
fish species may be found in the Bay, of which more than 20 are
pursued by fishermen. The Bay is managed as a sport fishery by the
PFC, which stocks both warmwater and coldwater species. The Bay is
described as an "exceptional fishery", providing high quality
populations of northern pike, muskellunge, brown bullhead, rockbass,
pumpkinseed, bluegill, and largemouth bass as well as salmonids
(steelheads). The PFC discontinued direct stocking of walleyes into
the Bay in 1985, after a determination that summer water temperatures
were higher than the naturally-preferred range for this species.
However, the Cooperative Sportsmen's Club continues to hatch eggs at
the Chestnut Street hatchery. The eggs are prov1ded by the PFC, and
the fry are stocked by sportsmen in the Bay.

PIB is extensively used as a sport fishery, supporting an
estlmated annual total of well over 500,000 hours of fishing
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pressure. Recreational boating is also very popular, with well over
1,500 recreational craft based in the harbor. Because no protected
beaches exist on the Bay side of the peninsula, and because more than
seven miles of protected beaches exist on the Lake Erie side,
relatively little swimming occurs in the Bay. While water skiing is
restricted within 500 feet of the Park, it is reported that the
sheltered waters of the Bay provide excellent opportunities for both
water skiing and, more recently, sail boarding. :
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4. PROBLEM DEFINITION

This chapter is the heart, or focal point, of the Remedial
Action Plan, drawing upon information from previous chapters, and
providing the. technical foundation for subsequent chapters. In the
first part of this chapter, available environmental data are
compared to the IJC's AOC Listing Guidelines (Appendix C) to
identify impaired beneficial uses (§4.1). The pollutants of
concern (§4.2) are then defined, based on the impairments described
in §4.1. The sources of these pollutants, and the mechanisms by
which they are transported from the source areas to the impact
areas, are summarized in Chapter 5.

4.1 cOnflicts with Beneficial Uses

In this section, the most current available data and
information from Presque Isle Bay are compared with specific
guidelines for identifying and listing Areas of Concern, based on
the impairment of beneficial uses. These guidelines have been
developed by the IJC's Water Quality Board, pursuant to Annex 2 of
the 1978 GLWQA (see Section 2.2 for additional information on the
GLWQA and the AOC listing/delisting process). Section 1.(c) of
Annex 2 defines "impairment of beneficial use(s)" as a change in
the chemical, physical or biological integrity of an aguatic system
sufficient to cause any of the 14 effects listed in §1.(c) (i)~ (xiv)

of Annex 2.
4.1.1 Impaired Uses Analyses

The following discussion is formatted to coincide with the
14 use impairment identification guidelines developed by the IJC's
Water Quality Board. The 14 individual Annex 2 use impairments are
the headings for the following 14 sections (§84.1.1.1 through
4,1.1.14). For each impairment, the IJC's listing guideline is
first quoted, followed by a comparative summary of the relevant

data, and conclusions.

4.1.1.1 Restrictions on Fish and Wildlife Consumption

"when contaminant levels in fish and wildlife populations
exceed current standards, objectlves or guidelines, or
public health advisories are in effect for human
consumption of fish or wildlife. Contaminant levels in
fish and wildlife must be due to contaminant input from the

watershed.®

Public health advisories against the consumption of certain
species of fish and w11d11fe harvested from the Pennsylvanla waters’
of Lake Erie have been issued since the 1970s. For example, an



advisory was issued by the Governor in 1970 against consumption of
walleye, smallmouth bass, white bass, and sheepshead due to mercury
(Hg) levels exceeding the U. S. Food and Drug Administration (FDA)
action levels. In addition, consumption advisories for PCBs and
chlordane have been issued on multiple occasions by Pennsylvania,
most recently in 1991 (it should be noted that once 1ssued
advisories remain in effect until rescinded).

The fish and wildlife consumption advisories issued to date
apply generally to the Pennsylvania waters of Lake Erie rather than
any specific locations (e.g. PIB), and are derived from lakewide
data. By definition, restrictions on consumption of fish and
wildlife (i.e. ™advisories") only qualify as an AOC use impairment
if the elevated levels of the offending contaminants result from
input from the AOC's watershed. Therefore, the focus of the :
following discussions is on PIB fish and wildlife, and the lakewide
advisories (which reflect lakewide water quality management issues)
are only briefly summarized, as background information.

4.1.1.1.1 Lake Erie Fish

Lakewide advisories for consumption of Lake Erie fish
caught in Pennsylvania waters have been issued on many occasions,
from 1970 through the 1980s. The focus of these advisories has
been on mercury {(Hg) and PCBs/pest1c1des. "The early advisories
included a variety of sport fish species, however the more recent
advisories have focused on carp and channel catfish, based on
continuing programs of fish tlssue analysis.

Mercury. The earliest known Pennsylvania fish consumptlon
advisory was issued in.1970, and was based on fish sampling data
"which revealed Hg levels of 0.04-1.43 ppm in edible portions of
fish collected from the Pennsylvania waters of Lake Erie, with the
highest concentrations found in the top predators (walleye, :
smallmouth bass, white bass, and fresh water drum). A range of
0.34-0.46 ppm was observed in coho salmon (Frey, 1984). At that
time, a 0.5 ppm guideline was used as the level of concern for Hg
(interim FDA limit). This level was subsequently raised to the

current 1.0 ppm FDA level.

In 1984, a summary of the available Hg data from
Pennsylvania Lake Erie fish was prepared, for comparison with
applicable Hg limits (Frey, 1984). Data from 1969-1971 included
113 Hg measurements, ranging from 0.003-1.43 ppm, with an average
value of 0.297 ppm. Of these 113 measurements, 17 (15%) exceeded
the 0.5 ppm interim limit, and 3 (2.7%) exceeded the current 1.0
ppm limit. Data from 1976-1984 were then tabulated for comparison
with the 1969-1971 data set. These data included 26 measurements,
ranging from <0.002 to 0.28 ppm, with an average of 0.124 ppm.



None of these measurements exceeded or even approached the 1.0 ppm
limit, and no further Hg advisories were issued.

PCBs/Pesticides. 1In 1986, Pennsylvania issued health
advisories against eating channel catfish and carp taken from the
Pennsylvania waters of Lake Erie because of elevated levels of
chlordane and PCBs. This advisory was repeated in 1987 and 1991.
The PADER carp/channel catfish advisories emphasized that samples
of trout and salmon collected from Lake Erie consistently showed
these fish to be safe for consumption. .Coho salmon samples were
collected from Trout Run, a Lake Erie trlbutary approximately 10
miles southwest of Erie. These samples were analyzed for a variety
of pesticides and PCBs, and were all found to be "... well below
FDA Action Levels" (Frey, 1987). For example:

- total DDT values were within a range of 0.13-0.14 ppnm,
or <3% of the DDT Actlon Level

- total chlordane values were within a range of 0.05-0.07
ppm, or 17-23% of the chlordane Action Level, and

- total PCBs values were within a range of 0.27-0.44 ppn,
or 14-22% of the PCBs Action Level.

Based on the results of the continued sampling and analysis
program, an additional fish advisory for Lake Trout was issued in

1992, due to a PCB level of 1.9 ppn.
4.1.1.1.2 Presque Isle Fish

Because of the historic Lake Erie fish consumption
advisories, a variety of sampling efforts have been initiated in
PIB. Unfortunately, these sampling efforts have yielded
conflicting results, particularly if older sampling data (i.e.
before 1987) are considered. For example, when aliquots of a
single (homogenized) channel catfish sample collected in 1986 were
sent to three separate laboratories for analysis (one private, one
State, and one Federal), the results were widely different, as

follows:

= the first lab found both PCB and chlordane levels to
exceed FDA limits

- the second lab found PCB levels in excess of the FDA
limit, but did not detect chlordane, and

- the third lab found both PCB and chlordane levels to be
below the FDA limits.



Clearly, these discrepancies resulted from differences in
analytical technique and quality assurance/quality control (QA/QC)
procedures between the different laboratories. Other examples of
conflicting data also eéxist, and are attributable to differences in
sample collection technique (e.g. whole fish versus fillets);
variations in analytical protocol (e.g. wet weight versus dry
weight) and QA/QC procedures between laboratories; and other
variables (e.g. sample location, sampling time; -and species

sampled).

Because of the discrepancies in the data base on fish flesh
contamination, it would be possible to selectively "sample" the
available data and alternatively demonstrate that PIB fish are or
are not contaminated. The purpose of the RAP is to provide an
objective appraisal of the current condition of PIB fish, in
comparison with the AOC listing criteria. Consequently, the most
recent data available, from 1987-1990, have been assembled for
comparison with the AOC impairment assessment guidelines. These
data have been reviewed for QA/QC issues, which are identified
(where appropriate) in the following discussion. Because
"contaminant levels in fish ... must be due to contaminant input
from the watershed", available Lake Erie fish flesh data are also

summarized and presented for comparison. -

The available 1987-1990 data sets are identified in Tables
4.1 and 4.2. In these tables, the data sets are aggregated
according to sample year and location. Presque Isle Bay data sets
are indicated by a "PIB" number; Lake Erie data sets are identified
with an "LE" number. Where possible, the sample number used by the
generating agency is also included, above the PIB or LE number.
The following descriptive information is provided for each data

set:

species
date of collection

collection location

laboratory performing the analysis

whether the sample collected was a fillet or whole fish,

supplemental observations on sampling, analysis, or data
reporting circumstances.

Data sets for the period 1989-1990 are identified in Table 4.1;
data sets for 1987-1988 are identified in Table 4.2. _

Data from the sets identified in Tables 4.1 and 4.2 are
presented in four tables, as follows:

Table 4.3. 1990 PIB and Lake Erie fish data vs FDA Action
Levels

- A



Table 4.4. 1989 Lake Erie fish data vs FDA Action Levels

Table 4.5. 1988 PIB and Lake Erie fish data vs FDA Action
Levels, and '

Table 4.6. 1987 PIB and Lake Erie fish data vs FDA Action
Levels. '

As seen in these tables, only oné PIB fish data set is available
from 1990, and no PIB data sets are available from 1989.
Collectively, a total of 57 fish fillet data sets (22 from PIB and
.35 from Lake Erie) are summarized in Tables 4.3-4.6.

In presenting the available PIB and Lake Erie fish flesh
contaminant testing data in Tables 4.3 through 4.6, certain of the
FDA instructions for data comparison were ignored, in order to
adopt the most conservative possible approach to evaluating the
available data (i.e. investigate the "worst-case" scenario). These
specific instructions are reflected in the "notes"™ below each of
" Tables 4.3-4.6. For example, the FDA instructions stipulate that
any results for DDT, TDE, and DDE that are reported at levels <0.2
ppm should pot be included in deriving the total DDT/DDE/TDE value
("DDT & metabolites" in Tables 4.3-4.6) for comparison against the
5.0 ppm Action Level. However, to provide the most conservative
possible comparison, all quantitated DDT/DDE/TDE values, including
those <0.2 ppm, were included in deriving the total DDT &
metabolites values. This same conservative approach was used for
endrin, chlordane residues, and mercury {(see notes 2, 3, and 4).
Finally, while no FDA Action Level for benzene hexachloride (BHC)
exists for fish (the existing standard applies only to frog legs;
see note 5), all reported BHC data were also included for
information, even though these data cannot be directly compared to.

the existing BHC Action Level.

As evident in Tables 4.3-4.6, a high percentage of "trace
amount" or "not detected" results are reported. In all such cases,
the detection limits used are at least one or two orders of
magnitude below the FDA Action Level. For example:

- the Action Level for aldrin and dieldrin is 0.3 ppm,
while the analytical detection limits used for these
contaminants was typically 0.01 or 0.02 ppm, or an order
of magnitude less than the Action Level

- for endrin, the Action Level is 0.3 ppm, while the
detection limit was typically 0.005, or two orders of
magnitude below the Action Level, and



Table 4.4. 1989 Lake Erie lish data vs FDA Aclion Levels.

_ n Sample numbers and results (ppm)

Actlon o :

Level 1
parameter (ppm)} e | LE1 LE2 LE3 LE4 LES LE6 tE7 LEB LE9 LE10 LE11_ LE12 LE13
aldrin & dieldrin 0.3 ND ND 0033 003 N> 0005 ND 0035 007 0.02 003 0.02 0.035
DDT & mataboliles 85 L] .0'03 ND 0.152 0204 ND 0.009 ND 0.631 0.03 0.1 0.1 0.11 063
endrin 03 R2If D N N N N N N N T T T T  <0.02
heptachlor/heptachlor epoxide 0.3 ND ND ND ND ND ND ND N  0.01 T T T <0.01
PCBs 2 0.22 ND 0.97 1.4 N 0118 ND 0.76 094 0.61 0.6 061 076
toxaphene 5 NT  NT NT  NT NT NT NT NT <0.25 <025 <025 <0.25 NI
chlordane residues 03 [3])] N ND 0.114 0118 N> 0.007 N> 0.118 02 005 005 0.05 0.118
mercury 1 411 * . R . MR . . NT NT NT NT NT
mirex 0.1 NT NT NT NT  NT ND NT NT NT NT NT NT NT
chiordecone (Kepone) 0.3 NT NT NT NT NT NR NT NT NT NT NT NT NT
[BHC (benzene hexachloride)] [0.3] [5]] ND ND ND ND ND ND ND ND T T T T <0.01

(1] For fish, dc"hot count DDT, TDE, and DDE levels below 0.2 ppm. '

{2] For fish, do’ fist count heplachlor or heptachlor epoxide leveis below 0.1 ppm. _ -

[3} Includes residues: of chlordane, including heptachlor and its epoxide, cis and trans chlordane, cis and trans nenachlor,
oxychlordane' (octachlor epoxide), alpha, beta and gamma chiordane and chlordene. Levels of individual components
must be quaniitated at 0.02 ppm or above and confirmed in order to be added inlo the "chlordane® column.

[4]1 As methyl mercury.

[5) Limit is for frog iegs - no fish limit currenily exists.

ND = not detected

NT = not tested

NR = no resuits

T = trace amount

* = data not yet available {4/1/91)



Table 4.5. 1988 PIB and Lake Ere fish data va FDA Action Levels.

n PiB sample numbers and results (ppm) -
Action o
Level t | 276 277 284 273 280 281 282 283 285 286 287 288 289 272 278
parameler (ppm)} e ) PiBY PIB2 _PIB3 _PIB4_PIB5 PIB6_ PIB7 _PIB8 _PIB9 _PIB10 PIB11 PIB12 PIB13 PIB14 PIBIS
aldrin & dieldrin 0.3 ND ND ND ND ND ND 0013 N ND ND ND ND - MR ND ND
- DDT & metabobites 5 [1]] DO 013 ND ND 0071 ND 0052 0279 037 024 007 003 N N N
endrin 03 2]l D N N N N N ' M N N
heptachlor/heptachlor epoxide 0.3 ND N N N N N M N N
PCBs 2 ND 069 N N 027 N N N N
toxaphene 5 ND ND ND ()] N> ND ) ND ND
chiordane resldues 03 3]l O 023* ND N N N 5a% NR N ND
mercury 1 [4)] <01 <01 0.108 <01 0.125 0.135 . . . . d 0141 0108 0.17
mirex 0.1 ND ND ND ND ND ND D ND N ND ND ND NR ND ND
chlordecone (Kepone) 0.3 NT NT NI NT NI NI NT NI NT NT NT NT NI NT  NT
IBHC (benzene hexachloride)] {0.3] [5]] NT NT NT NT NT NT NT NT NT _ NT NT NT NT NT NT
Lake Erie sample numbers
3 n and resulis (ppm)
Action o .
. Level 1| 291 188(s) 188(m) 108(1)
paramster {ppm} e | LEIY LE2 LE] LE4
aldrin & dieldrin 0.3 ND T 0.01 0.01 ND = not detected
DOT & metabolites § [1)] ND 005 0.08 0.08 NT = not tested
endrin 03 (2]] WD T T T NAR = no resulis
heptachlor/heptachlor epoxide 0.3 ND T T T T = trace amount
PCBs 2 ND 0.27 0.26 0.28 $Miied values exceed Action Levels
toxaphene 5 N <025 <025 <0.25 *" These results, while reported here, have been shown 1o be
chiordane residues 03 [3)] ND 0.02 0.03 003 substantial overestimations of the actual chiordane residues
mercury 1 [4)]0.112 NT NT NT levels, through split sampling QA/QC procedures.
mirex ' -0 ND NT NT NT '
chiordecone (Kepone) 0.3 NT NT NT NT
{BHC {benzene hexachioride)] [0.3] f5]1 NT ND ND ND

Notes:
[1] For fish, do not count DDT, TDE, and DDE levels below 0.2 ppm.
{2] For lish, do not count heptachior or heptachlor epoxide levels below 0.1 ppm.

[3] Includes residues of chlordane, including hepiachlor and its epoxide, cls and trans chiordane, cis and trans nonachlor,

oxychlordana {oclachlor epoxide), alpha, beta and gamma chiordana and chiordene. Laevels of Individual components
must be guantitaled at 0.02 ppm or above and confirmed In order 10 be added Into the “chlordans” column.

[4] As methyl mercury.
{5] Limit is for Irog legs - no lish Ilmll currently exists.



Table 4.6, 1987 PIB/Lake Erie lish data vs FDA Action Levels.

n| PIB sample numbers and results (ppm)
Actlon o
. Level 1| 266 267 268 269 - -
parameter {ppm) e | PiB1_PIB2 PIB3 PIB4 PIB5S PIB6
aldrin & disldrin 0.3 ND ND ND ND T T ND = not detected
DOT & melaboiites 5 [1)|0021 002 N N N> 0017 NT = not tested
endrin , " 03 [2]] ND ND ND ND  NT NT NR = no results
heptachlottheptachlor epoxide 0.3 ND ND ND ND NT NT T = lrace amount
PCBs 2 013 N N N N 0.4 ‘shaded values exceed Action Levels _
toxaphens 5 ND ND ND' ND NT NT These results, while reported here, have been
chlordane residues 0.3 [3}]0.081* ND ND ND N 003 shown to be substantial overestimations of the
mercury t  [4]10.253 <01 <01 <01 ND ND actual chlordane residues levels, through
mirex , 0.1 ND ND ND ND ND ND split sampling QA/QC procadures.
chlordecons (Kepone) 0.3 NT NT NT NT NT NT
{BHC (benzene hexachloride})]  [0.3] [51] NT NT NT NT NT NT
o n Lake Erle sample numbers and resulis (ppm)

Actlon o _ ) ‘

Level 1| 270 271 260 261 282" 263 264 265 - - - - 187
parameter (ppm) ol LE1 LE2 LE3 LE4 LE5 LE6 LE7 LE8 LFS LE10_LEM LE12 LE14
aldrin & dieldrin 0.3 ND 012 N 015 T ND 0.003 ND ND ND. N N 0.03
DDT & metabolites 5 [1)]0.095 0.102 ND 0.091 0.083 0058 051 009 N N N N 015
endrin 03 2l DO N N N N N N N N NI NT _NT T
heptachlortheptachlor epoxide 0.3 | ND - ND ND ND ND ND N ND NT  NT NT  NT T
PCRs 2 0.44 0.24 ND 0.21 035 046 125 0.24 ND ND NR MR .0.65
toxaphene 5 ND N N N N N N N NI NI NI NI <025
chlordane residues 03 (3)|0.28* 0.18* ND o0.22* 0.16* 0.15* ND ND NT NI 006
mercury 1 (4)] <01 0.178 0.197 0.171 0.306 0.121 NI <01 014 N Nt N NT
mirex 01 ND ND ND ND ND ND ‘ND ND ND ND MR NA NT
chlordecone (Xepons) 0.3 NT NY NT NT NT NT NT NT NT NR NR NA NT
IBHC (benzene hexachloride)] J0.3] {511 NT NT NT NT NT NT___0.012 NFT _ NT NT NT NT T

Notes;

[1) For fish, do not count DDT, TDE, and DDE levels below 0.2 ppm.
[2] For fish, do not count heptachlor or heptachior apoxide levels below 0.1 ppm.

{3] Includes residues ol chlordana, including heplachlor and its epox
oxychiordane (octachior epoxide), alpha, bela and gamma chiordane and chlordene. Levels of individual components

ide, cis and trans chlordane, cis and trans nonachlor,

musl be quantitated ai 0.02 ppm or above and confirmed in order 1o ba added into the “chlordane” column.

(4] As methyl mercury.
{5] Limil is for lrog legs -

no fish limit currently exists.



- the detection limits for PCBs were typically 0.1 or 0.2
ppm, or an order of magnitude below the 2 ppm Action

Level for PCBs.

COnsequently, no instances occurred wherein a parameter was not
reported (or a potential violation of the Action Level overlooked)
because the analytical detection limit used was not sufficiently

sensitive.

The restricted fish consumption AOC listing guideline
contains two tests, or components. 1In the first test, a use
impairment is determined when contaminant levels "... exceed
current standards, objectives or guidelines". Based on the
available data, contaminant levels in PIB fish do not exceed the
applicable standards (i.e. the FDA Action Levels). While the
available data from 1987-1990 indicate that the FDA Action Level
for residues of chlordane was exceeded in four PIB fish samples in
1988, and two Lake Erie fish samples in 1987 (see Tables 4.5 and
4.6), it was later discovered (through split sampling with the U.S.
EPA and Michigan State Department of Health) that those 1987 and
1988 PIB and Lake Erie chlordane results generated by the PADER
laboratory were overestimated, by as much as four times the actual
values (ECDH, 1989b). Following this discovery, the PADER
laboratory which performed the analyses reviewed and revised its
analytical procedures for chlordane analysis (for additional
details, see ECDH, 1989b). Based on this information, the apparent
exceedances of the chlordane Action Level in Tables 4.5 and 4.6 are
not reliable. Wwhile these data points have not been excluded from
the tables, they are not interpreted as a credible indication of a
-use impairment, and no chlordane problems are indicated in the 1989
or 1990 data. With the exception of these aberrant chlordane
results, no other samples from either PIB or Lake Erie fish

exceeded any FDA Action Levels.

The second test in the restricted fish consumption AOC
listing guideline states that "contaminant levels in fish and
wildlife must be due to contaminant input from the watershed".
Although the sample results from PIB fish do not exceed the FDA
Action Levels, the PIB data were compared with the Lake Erie fish
data, to determine if PIB fish exhibit elevated levels of monitored
contaminants, relative to Lake Erie fish. In this comparison, the
Lake Erie fish are used as the control, to evaluate for the
possible addition of contaminants from the PIB watershed (i.e. to
determine if contaminant levels in PIB fish are significantly
higher than background, or Lake Erie, fish samples).

The PIB/Lake Erie fish data are compared in Table 4.7, in
which any quantifiable data measurements from the 1987-1990 data
base discussed above are summarized (i.e. Table 4.7 summarizes all



Table 4.7. Summary of P!B/Lake Erie fish data.
Sample | LE ald/diel. PIB ald/diet] LEDOT PIB ODT | LE endrin  PIB endrin | LE hept. PiB hept.
1990 1 0.02 0.1125
1950 2 0.02 0.14
1990 3 0.02 0.12
1990 4 0.04 0.24 0.01
1990 § '
1989 1 0.03
1889 2
1989 3 0.023 0.152
1989 4 0.038 0.204
1989 5
1989 6 0.005 0.009
1989 7 _
1989 8 '0.035 0.631
1989 9 0.07 0.03 0.0100
1989 10 - 0.02 0.1
1989 11 0.03 0.1
1989 12 0.02 0.1
1989 13 0.035 0.631
1988 1
1088 2 0.05 0.13
1988 3 .01 0.08
1988 4 0.01 0.08
1988 § : 0.071
1988 §
1988 7 0.013 - 0.052 .
1988 8 0.279
1988 9 0.37
1988 10 0.24
1988 11 0.07
1988 12 0.03
1688 13
1988 14
1988 15
1987 1 , 0.095. 0.021
1987 2 0.12 0.102 0.02
1987 3 :
1987 4 0.15 0.091
1987 § 0.083
1987 6 0.058 0.017
1987 7 0.003 0.51
1987 8 0.09
1987 9 .
1987 10
1987 11
1087 12 .
1987 14 0.03 0.15
# values 19 1 25 1 0 0 -2 0
mean| 0.0372 0.0130 0.1583 0.1182 N/A N/A 0.0100 N/A




Table 4.7. Summary of P1B/Lake Erie fish data (cont.).
Sample LE PCBs PIB PCBs LE toxa. PIB toxa. | LE chlor.  PIB chior. | LE merc.  PIB merc.
1890 1 0.6 0.05
1990 2 0.63 0.05
1990 3 0.56 0.05
1950 4 0.85 0.16
1990 5
1989 1 0.22
1989 2
1989 3 0.97 0.114
1985 4 1.4 0.118
1989 5
1989 6 0.118 0.007
1989 7
1989 8 - 0.78 0.118
1989 9 0.094 0.2
1989 10 |  0.61 0.05
1989 11 0.6 0.05
1989 12 0.61 0.05
1989 13 0.7¢ 0.118
1988 1 0.112
1588 2 0.27 0.89 0.02 0.23° :
1988 3 0.26 0.03 0.108
1988 4 0.28 0.03
1988 5 0.27 C0.128
1988 6 0.13%
1988 7 0.17 0.17° 0.1
1988 8 1.2 '0.537
1988 9 0.92 0.72° 0.18
1988 10 1 0.56° 0.205
1988 11 0.19 0.22° .
1988 12 0.32°
1988 13 0.141
1988 14 0.108
1988 15 0.17
1987 1 - 0.44 0.13 0.28° 0.061" 0.253
1987 2 0.24 0.18° 0.178
1987 3 0.197
1987 4 0.21 0.22° 0.1
1987 § 0.35 g.16" 0.306
1987 8 0.48 0.11 0.15" 0.03 0.121
1987 7 1.25 1.0°
1987 8 0.24 0.32*
1987 9 .| 0.14
1987 10
1987 11
1987 12
1987 14 0.85 0.08
# values 25 9 0. 0 17 1 7 10
mean| 0.5373 0.5200 N/A N/A 0.0750 0.4300 0.1750 0.1525

comparisons (see text).

* Thess data were shown to be unreliable
and were exciuded from numerical




Table 4.7.

Sample

Summary of PlB/Lake Erie fish data (cont.).

ILE mirex

P!8 mirex

LE Kepone PiB Kepone

LE BHC

PIB 8HC

1980
1990
1990
1990
1990
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1988
1988
1988
1988
1988
1988
19688
1988
1988
1988 10
1988 11
1988 12
1988 13
1988 14
1988 15
1987
1987
1987
1987
1987
1987
1987
1087
1987
1987 10

1987 11
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Table 4.1.

Fish flesh data sets: 1989-1990.

1990
agency # #0803 #084 #085 #0868 . -
PHE # LEY LE2 LE3 LE4 LES PIB1Y Tolal Data Seis;
species coho salmon coho salmon coho salmon lake frout yellow perch yellow perch 5 L. Erie fillets
sample date 11/14/90 11/14/90 11/14/90 8/21/90 10/16/90 10/17/90 No L. Erie whole
tocation Trout Aun Trout Aun Trout Run Lake Erie* WQN 622 WQN 632 1 PIB fitlets
lab FDA FDA FDA FDA DER DER No PIB whole
notes] fillats (small) fillets (med.) filets (large) tillets tillets fillets
Lake Erle trib. Lake Erie trib. Lake Erie trib, *locatlon nol
: specified
1989 1989
agency # - - - - . - -
PHE # LE1 LE2 LE3 LE4 LES LES LE7
apecies walleye yellow parch channet catfish channel catlish yeliow peich freshwater drum walleye
sample date 9/19/89 8/1/89 9/18/89 8/1/89 8/1/89 6/6/89 10/24/89
‘location Lake Erie " WON 601 WON 601 WOQN 622 WQN 622 Lake Erie Lake Erle
fab DER OER DER DER DR USEPA* CER
noles fillets flilats fillets fillets fillet fillets

off Wilkins Run

fillets

outar harbor at
POTW oulfall

off Shades Beach



Table 4.1. Fish flesh data sets: 1989-1990 (cont.).

1989 .
- FDA #072 FDA #073 - -

LES LED LE10 LE13 LE14 I .
lake troul lake rout ralnbow trout ralnbow trout rainbow trout lake trout white sucker 13 L. Erie filtets
10/24/89 1989 : 1989 1989 6/6/B9 1 L. Erle whale
Lake Ere Lake Erle* Trout Aun Lake Erle* Lake Erle Na. PIB filtets

OER FDA FDA DR USEPA No PIB whole

fillets “tillets fillets filiets whole fish

oft Shades Beach * location not small specimens medium specimens

specitied

large specimens

* localion not
specilied

outer harbor al
POTW outlall



Table 4.2. Fish flesh data sets: 1987-1988.

1988 1988
agency # 276 . 2717 284 273 280 281 282
PHE # PIB1 __PiB2 £183 Plo4 P85 PIB§ 1K
species| white sucker brown bullhead yelow parch yellow perch smallmouth bass musksellunge whita perch
sample date 5/4/88 5/4/88 . 8/22 & 30/88 2/17/088 5/12/88 5/12/88 5/12/88
iocation PIB PIB PiB PIB PIB PiB PIB
lab DR CER ) 23] DR DER DER CER
noles fiilets fillets flilets fillets fillets fillals fillets
off Cascade Cr. off Cascade Cr. off Cascade Cr.  waest end of Bay  off Cascade Cr. oft Cascade Cr. off Cascade Cr.
1987 1987
266 267 268 269 - - 270
| Pig2 Pig3 Pip4 pPigs PiR6 LEY
walleye northern pike ysllow perch black crapple yeliow perch brown bullhead rainbow trout (#1)
sampls date 10/20/87 10/20/87 10/20/87 10/20/87 9/2/87 /2187 11/19/87
lacation PIB PIB PIB P8 PIB PIB Trout Aun
lab CER OER CER OER Der DER DR
notes fillets flliats flilets fillets flllets fillets tillets

Cascade Cr. aiea

Cascade Cr. area

Cascade Cr. area

Cascade Cr. arsa

data from sample data from sample
cusiody sheels and custody sheets and

a PADER data
summary

a PADER data
summary

L.ake Eria trib.



Table 4.2. Fish flesh data sets: 1987-1988 (cont.).

1988 1988
283 285 286 287 288 289 272 278
P14 Pieg Pig19 Pig11 P12 Pig13 pibi4 PiB15S
gizzard shad channel catfish carp walleye largemouth bass bluegili bluegill sualish
5/12/88 6/30/88 6/22/88 5/12/88 5/4/68 5/4/88 3:/2/88 5/4/88
PiB PIB PIB PIB P18 PIB P8 PIB
OeR R CER DER DR DER OER (4 S 3]
fitlets flitets fillets filets flilots fillats fillets fillets
off Cascade Cr. oft Cascads Cr, offt Cascade Cr.  off Cascade Cr. otf Cascade Cr. off Cascade Cr.  west end of Bay  ofl Cascade Cr.
1087 1987
271 260 261 262 283 264 265 .
LE2 LE3 LE4 _LES _LE6 LEZ —LEB LE9
rainbow ftrout (#2}  yellow perch walleye smalimouth bass sheepshead lake trout (#1) lake trout (#2) yeliow perch
1t1/19/87 10/20/87 10/20/87 10/20/87 10/20/87 10/20/87 10/20/87 1987
Trout Run Lake Erle Lake Erle Lake Erie Lake Erie Lake Erie Lake Erie WQN 601
DR CER CeR DER CER R DR R
fillats tillets’ tillels tlllets flillats filtets tilets Illllal_s
Lake Ere trib. olf Shades Beach off Shades Beach

off Shades Beach

ofi Shades Beach

off Shades Beach

off Shades Beach summary data trom

a PADER data

summary



Table 4.2, Fish flesh data sels: 1987-1988 (cont.).

1988
201 188 (s) 188 (m) 188 (1)
LE1 LE2 LES LE4 Total Data Sets:
yeliow perch coho salmon coho salmon coho salmon 4 L. Erie fillets
718788 10/26/88 10/26/88 10/26/88 No L. Erle whole
Lake Eris Trout Run Trout Aun Trout Run 15 PiB filets
DR FOA FDA FDA No PIB whole -
tillets filets (small) fillets (madium) filtets (large)
off Shades Beach Lake Erie trity, L.ake Erle trib. Lake Ers trib.
1987
- - - - #187
LE10 LE11 LE12 LE13 LE14 1 ;
walleye channe! catfish carp yellow perch rainbow trout 13 L. Erie filiets
1987 1987 1987 1987 1987 1 L. Erde whole
Lake Erle* Lake Erie* Lake Erie* WOQN 601 Trout Run 6 PIB fiilets
- DR CER R DER FDA No PIB whole
flllets mm-' fillote whole fish filists
_ summary dala from summary data from summary data from summary dala from Lake Erie trib.
a PADER data a PADER daia a PADER daia a PADER data
summary summary summary summary
* locatlon not * location not * location not

specified

specified

specified



Table 4.3. 1990 PiB and Lake Erie fish data vs FDA Action Levesls.

n

_ Action o ‘Sample numbers and results (ppm)

- : Level 1t
parameier (ppm) e} LE1 LE2 LF3 LE4 LES PIB1
aldrin & dieidrin : 0.3 0.02 002 002 004 N ND
DDT & metabolites 5 {1}/ 011 0.14 012 024 N ND
endrin 0.3 [2]] ND T T T ND ND
heptachlor/heptachior epoxide 0.3 T T T 0.01 ND ND
PCBs 2 06 063 056 085 ND ND
toxaphene 5 <025 <025 <025 <025 NT NT
chlordane residues 03 ([3)J 005 005 005 0.16 N ND
marcury 1 [4]] NT NT NT NT * ‘
mirex 0.1 NT NT NT NT NT NT
chlordecone (Kepone): 0.3 NT NT NT NT NT NT
[BHC (benzene hexachioride)]l [0.3] [51] ND ND "ND 0.01 ND ND

(1] For fish, do not count DDT, TDE, and DDE levels below 0.2 ppm.

{2} For fish, do not count heplachlor or heptachlor epoxide levels below 0.1 ppm.

I3} Includes residues of chlordane, including heptachlor and its epoxide, cis and trans chlordane, cis and trans nonachlor,
oxychlordane (octachlor epoxide), alpha, beta and gamma chlordane and chlordene. Levels of individual components -

must be quantitated at 0.02 ppm or above and confirmed in order to be added into the "chiordane” column. .
[4] As methyl mercury.

[5) Limit is for frog legs - no fish limit currently exists.

ND = not detected

NT = not tested

NR = no results

T = trace amount

* = data not yet available (4/1/91)



numerical data from Tables 4.3-4.6, but excludes "not detected",
"trace amount", "not tested", or "not reported" entries). The
number of quantifiable measurements for each parameter are
indicated near the bottom of Table 4.7 ("# values" row), followed
by the mean value for each parameter. As seen in this table,
significant amounts of quantifiable data are reported only for five
parameters: aldrin/deildrin, DDT and metabolites, PCBs, chlordane,
and mercury. For the other six parameters, the results were
dominated by "not detected"™ or "not tested" entries (compare Tables
4.3-4.6 with Table 4.7). However, it should be noted that any "not
detected" and "trace amount" results are nevertheless valid
measurements of the possible presence of contamination and should
not be ignored, even though they cannot be used in quantitative

comparisons.

For all five parameters for which a significant number of
guantified data points exist, the mean Lake Erie fish flesh
contaminants concentrations .exceeded the PIB means for all
parameters. Specifically, the Lake Erie mean concentrations for
aldrin/dieldrin, DDT, PCBs, mercury, and chlordane exceeded the PIB
means. However, while the Lake Erie mean values exceeded the PIB
means in all five comparisons, it should be noted that these
differences are not statistically significant. Therefore, it
should be concluded that the PIB contaminant levels are no
different than the Lake Erie contaminant levels, rather than
concluding that they are lower than the Lake Erie levels, as a

comparison of means would suggest.

For chlordane, it should be noted that a series of PIB and
Lake Erie sample results were determined to be unreliable when
subjected to Quality Assurance/Quality Control (QA/QC) split
sampling procedures and were excluded from numerical comparison
(i.e. those 1987 and 1988 PIB and Lake Erie samples designated with
a 200-series number in Tables 4.5 and 4.6). The PIB mean chlordane
value is based on a single, quantified measurement. Based on this
limited numerical comparison, the mean Lake Erie chlordane value is
0.075, or more than twice the PIB value of 0.03. However, as noted
above, "not detected" and/or "“trace amount" PIB chlordane results
are nevertheless valid measurements of the possible presence of
chlordane contamination, even if they cannot be treated
quantitatively. Including both the quantitative and unquantifiable
results (i.e. any numerical results as well as any "not detected"
and "trace amount" results), a total of 33 Lake Erie chlordane '
results are represented in the 1987-1990 data base, of which 27%
were too low to be quantified. By comparison, 21 PIB chlordane
results are represented over the same time period, of which a much
higher percentage (57%) were too low to be quantified. These data
also suggest that PIB fish flesh chlordane levels are lower than

those of Lake Erie.



Although a series of 1987 and 1988 chlordane results were
compromised by analytical problems, and cannot be compared
quantitatively, the other 1987 and 1988 PIB and Lake Erie chlordane
results in Tables 4.5 and 4.6 (i.e. the non-200 series sample
numbers) were generated by laboratories other than PADER. No
chlordane analytical QA/QC problems are evident, and these results,
as well as all 1988-1990 chlordane results, are believed reliable.
Therefore, despite the chlordane QA/QC issue discussed above, the
data are interpreted to indicate that, with respect to those fish
flesh contaminants for which standards exist, the PIB fish flesh
contaminant levels are at least no qreater than (and probably less

-than) those of Lake Erie fish.

Based on a review of the reliable fish flesh contamination
data for the period 1987-1990, it is probable that no impairment of
the AOC listing guideline for fish consumption exists. First, no
violation of current FDA Action Levels is indicated, based on both
PIB and Lake Erie fish flesh samples. Second, the concentrations
of these monitored contaminants in PIB fish are no different than
those of Lake Erie fish in the vicinity of Presque Isle, indicating
that concentrations of the monitored contaminants in the PIB
watershed are not greater than background levels in Lake Erie.

In order to confirm this belief, PADER will do additional
sampling of both PIB and Lake Erie fish during the next several
"years. The species and numbers of fish to be sampled will be
determined in conjunction with advice from the PA Fish Commission

and the RAP Public Advisory Committee.

4.1.1.1.3 Waterfowl

, In 1988, the PADER issued an advzsory against consumption
of the red-breasted merganser (alsd known as "sheldrake", "fish
duck®", or "sawbill") and the common goldeneye (“whlstlers"). This
advisory was the result of samples collected from three birds taken
during the 1987 hunting season "in the Erie area" which revealed

elevated levels of PCBs.

: The PCB levels listed in the advisory, based on
concentrations in fat, were 8 ppm in the Goldeneye, and 13.6 ppm in
the Red-breasted Merganser (PADER, 1988c). These levels both
exceed the FDA Action Level of 3 ppm (fat basis), but are
substantially less than a geometric mean value of 24 ppm PCBs in 34
Goldeneyes collected in the Niagara River, New York (data from a
page copied from a NY State consumption advisory; exact reference

unknown) .



Both of these species are migratory ducks, and are believed
to reflect contaminant levels from outside the Erie area where they
were harvested. This assumption is supported by the results of:

(1) the PIB and Lake Erie fish flesh data evaluations
discussed above (§4.1.1.1.2), which show PCB levels in
PIB fish to be no different from those of fish from

Lake Erie, and

(2) the sediment data evaluations discussed in §4.1.1.7,
which reveal PIB sediment PCB levels to be quite low,
in comparison to sediment guidelines and other PIB
sediment contaminants.

The PCB levels in these ducks is a genuine, and continuing,
health concern (as noted earlier, advisories remain in effect until
specifically rescinded). However, based on the observations above,
there is no indication that the observed contaminant levels are due
to input from the PIB watershed, and no impairment is indicated or

concluded. ’

4.1.1.2 Tainting of Fish and Wildlife Flavor

"When ambient water quality standards, objectives, or
guidelines, for the anthropogenic substance(s) known to.
cause tainting, are being exceeded or survey results have
identified tainting of fish or wildlife flavor."

This impairment assessment guideline includes the following
two components, or tests. The first test is whether water quality
standards for tainting substances are being exceeded. . The second
test is whether tainting of fish or wildlife flavor has been
determined through surveys. Each of these tests are discussed in

the following sections.

4.1.1.2.1 -Water Quality Standards for Tainting'Substances

Available, current water quality data for PIB were
retrieved from the USEPA STORET data base. In order to identify
all data for PIB and the Presque Isle area (including waters
adjacent to PIB), STORET data were retrieved for a rectangular
polygon which ranged from 42005'00"N/80 CO'00"E, at the southeast
corner, to 42012'30"N/80 15'00"E at the northwest corner.

Data were retrieved for the period 1985-1990. Older data
were not retrieved, for two reasons. First, experience has shown
that earlier STORET data were not consistently scrutinized (i.e.
quality control was not consistent), and are not always reliable.
Second, older data are not representative of current conditions in



PIB, and are therefore not a valid basis for comparison with
applicable standards.

PIB water quality data were dominated by data collected by
PADER, at water quality network (WQN) monitoring station #632. The
DER utilizes consistent and reliable sample collection and handling

procedures, and laboratory protocols and QA/QC measures. In
addition, much of the data have been collected by the same sampling
personnel, reducing the possibility of sampling bias resulting from
the use of different sample collection procedures over time. The
WON 632 data are therefore believed to be accurate, reliable
measures of ambient water quality conditions in the Bay.

: Water quality data were compared with the taste and odor
parameters of the Pennsylvania water quality criteria (Pennsylvania
Code, Title 25, Chapter 16, Section 16.51), which are the
applicable standards for PIB for tainting substances. The
Pennsylvania water quality criteria include 14 taste and odor

parameters, as follows:

- copper

- phenolics (total phenols) -~ 2-chlorophencl
- 2,4-dichlorophenol = 2,4-dimethylphenol
= p~chloro-m-cresol - pentachlorophenol
- phenol ~ " chlorobenzene
. = anenaphthene - hexachlorocyclopentadiene
" = naphthalene, and - nitrobenzene.

Of these 14 parameters, ambient water quality data are available
for only copper and zinc. In addition, "“odor" is also perlodlcally
reported, however there is no crlterion for this parameter.

‘Available data for copper, zinc, and odor for the period
1985-1990 are summarized in Table 4.8, in comparison with the
current criteria for these parameters. As seen in Table 4.8, three
criteria values are provided for each of the parameters for which
standards have been established. The first, "criteria continuous
concentration®, is a "chronic" exposure criteria, intended to.
protect aquatic life against adverse effects based on "indefinite"
(four day duration) exposure. The "criteria maximum concentration"
is an "acute" exposure criteria, intended to protect aquatic life
against adverse effects based on "short-term" (one hour duration)
exposure. The "human health criteria™ is the level below which no
adverse human health effects are expected (based on current
toxicological studies), including a margin of safety.

The continuous and maximum criteria for copper and zinc are

hardness-dependant, and vary according to the hardness value at the
time of sample collection. The criteria ranges presented in Table

10



Table 4.8. PIB ambient fwalér-q’uality data vs tainting standards.

PA Water Quallty Standards

_Criteria

* Criteria are hardness related; see text for explanation and discussion.
values are possible exceedences of indicated criteria-see texl.
values are actual exceedences of indicated criteria-see text.

Id

Criteria Human Sampling Dates and Results {(pgfl)
Continuous  Maximum Health ‘

 Parameter| Units_jConc. (ug/l) Conc. {ug/l) Cril. (ug/l)} 8/12/85 5/20/86 8/12/88 B/3/87 2/15/88 5/11/88
Cu, tolal pg/l 11.8-14.3* 17.9-21.9* 1,000 10 K - 50 50 K 10 K 10 K
Zn, total pgll 107-128* 118-141" 5,000 20 - 10 20 12 10 K
odar severity N/A N/A N/A 0 0 0 0 - -

6/21/88 7/18 8/9/88 9/27/88 9/27/88 10/20/88
Cu, total pg/l 111.9-14.3" 17.9-21.9* 1,000 12 Sy 10 11 10 K 10 K
Zn, total pg/t [ 107-128° 118-141° 5,000 28 10 47 186 10 L
odor severity N/A N/A N/A - - - - - -
6/21/89 7/12/89 9/12/89 10/5/89 11/8/89 4/18/90
Cu, total pg/l |11.9-14.3* 17.9-21.9* 1,000 10 K 10 K 10 10 K 10 K 11
Zn, total pgll 107-128* 118-141* 5,000 12 10 K 10 10 K 10 K 10 K
odor severily N/A N/A N/A .- - - - . -
: 5/115/90 8/5/90 7/10/90 8/14/90 9/4/90

Cu, iotal pg/l 111.9-14.3° 17.9-21.9* 1,000 10 K 10 10
Zn, total | pg/l 107-128* 118-141° 5,000 14 19 19 10

_odor sevelity N/A N/A N/A - - - (1]
ParamolarlCrileria Conlinuous Conc. formula Criteria_Maximum Conc. formula min. hard.  max. hard.
Cu EXP(0.8545*LN{hardness)-1.465) EXP{0.9422*1 N(hardness)-1.464) 101 125
n EXP(0.8473*LN(hardness)+0.7614) EXP(0.8473"LN{hardness)+0.8604) - -



4.8 are the result of applying the formulae for these criteria
(given near the bottom of the table) to the range (minimum/maximum)
of hardness values reported for the 22 individual copper/zinc data
sets which are available for the period 1985-1990.

' Data points which are potential violations of the criteria
are indicated in bold type in Table 4.8. As indicated, six copper
values are apparent vicolations of either the contlnuous or maximum
criteria (no copper values exceed the human health criteria, and no
zinc values exceed any criteria). However, two of these sSix copper
values are conditioned with a "k" qualifier in the STORET data
base. This qualifier indicates that the parameter was detected in
the analytical procedure, but at a concentration too low to be
quantified, and the actual value is much less than the default
value shown. Clearly, the analytical capability exists to quantify
copper at concentrations below the 50 ug/l (50 ppb) default value
entered in STORET, and many other values are quantified as low as
10 ug/l. Because the actual analytical detection limit for copper
is at least as low as 10 ug/l, and because 10 ug/l is less than
either of the criteria concentration limits for copper, the two 50
£g/l values in Table 4.8 are interpreted as artifacts of an
inapproprlate default value rather than actual violations of the

criteria.

Excluding the two 50 ug/l copper values which resulted from
the application of an elevated STORET default value, four other
values in Table 4.8 are indicated as potential violations of one or
more criteria. The last value (24 ug/l, on 9/4/90) exceeds both
the continuous and maximum criteria, and is a violation of the
Pennsylvania water quality standards. The remaining three values
(6/21/88, 7/18/88, and 7/10/90) fall within the hardness-dependant
criteria ranges. Consequently, it is necessary to calculate the
criteria individually for each of these three samples, based on the
hardness reported for each sampling date, to assess which criteria
are actually exceeded. The first of these three values is 12 ug/1,
on 6/21/88, which is a potential violation of the criteria
continuous concentration, depending on the actual criteria value
for that sampling date. The hardness on this date was 114 mg/l.
Applying the criteria continuous formula (see the bottom of Table
4.8), the applicable criteria continuous concentration for this
date is 13.22 pg/l, and the 12 ug/l result is not a violation of
the criteria. The second of these three is 18 ug/l, on 7/18/88.
This value exceeds the continuous criteria range, but falls within
the maximum criteria range. Applying the criteria maximum
concentration formula (see Table 4.8) to the 114 mg/l hardness
value for that sampling date, the resulting criteria maximum is
20.05 pg/l, and no violation of the criteria maximum concentration
is_indicated Similarly, the third value (19 ug/l; 7/10/90)
exceeds the criteria continuous concentration range, but falls

11
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within the criteria maximum range. Applying the criteria maximum
concentration formula and a hardness of 116 mg/l for the sampling
date, the resulting criteria maximum concentration is 20.39 ug/l,
and the 19 ug/l result is not a violation of the criteria maximum

concentration standard.

Based on application of the hardness-dependant criteria
formula to the copper/hardness data, only three copper results
exceed the ambient water quality criteria. These results are
indicated as shaded values in Table 4.8. Even though these values
~exceed the criteria, the margin of vioclation in all cases is small.
For example, the 18 ug/l result on 7/18/88, and the 19 pug/l result
on 7/10/90, are 136 and 142 %, respectively, of the criteria
- continuous concentration standards for those dates; and the 24 ug/1l
result on 9/24/90 is 128% of the criteria maximum concentration
standard for that date. Finally, five "odor" values exist in the
STORET data base for the 1985-1990 period of record summarized in
Table 4.8. No standard exists for this taste and odor parameter,
and the measurement units are given as "severity". As indicated in
the table, all odor results were zero.

In summary, of the 14 taste and odor parameters for which

~ Pennsylvania water quality standards exist, data are available only

for two: copper and zinc. Twenty-two copper/zinc data sets are
available in STORET for the period 1985-1990. From these 22 data
sets, no violations of the criteria continuous or criteria maximum
concentration or human health standards for zinc are indicated.
One copper result exceeded both the criteria continuous and
criteria maximum concentration standards for copper, and two other
results exceeded the criteria continuous concentration standard
(these are indicated as shaded values in Table 4.8).

It should be noted that the relative magnitude of the three
excedences of the taste and odor water gquality parameters are
small. STORET data are available for a third taste and odor
indicator, "odor", however no ambient water gquality standards exist
for this parameter. All five "odor" results for the period
1985-1990 were zero. ' ‘

4,1.1.2.2 Tainting Surveys

No surveys are known to have been conducted for fish or
wildlife tainting. However, no indication of the potential
existence of tainting problems exists in the data base. Further,
none has been indicated in the numerous communications conducted
with PADER and ECDH personnel pursuant to the preparation of this
report, or with any of the other Federal agency and private citizen
(e.g. Erie Harbor Improvement Council, or EHIC) contacts
established.

12



Many of the ‘12 taste and odor parameters for which no
ambient water quality data are available are the same or similar -
compounds to those tested in PIB fish (flesh and bile) by the Fish
and Wildlife Service. The results of this testing indicated that
the concentrations of these parameters was not unusually high, in
comparison with national average fish flesh concentration levels
(FWS, 1986; FWS, 1987). These results, while they do not
constitute a true organoleptic "“survey", imply that the findings of
such a survey, if conducted, would be negative.

4.1.1.2.23 Discussion and Conclusions

This use is considered impaired when (1) ambient water
quality standards for tainting substances are being exceeded, or
(2) surveys have identified tainting of fish or wildlife flavor.
Reliable water quality data are available for only two of the 14
taste and odor parameters for which Pennsylvania ambient water
gquality criteria exist. Water quality data for these two
parameters, copper and zinc, were examined for the period
1975~-1990, totaling 22 data sets. Of these 22 measurements, none
- of the zinc results exceeded any of the three categories of
criteria (continuous exposure, maximum exposure, and human health),
and none of the copper results exceeded the human health criteria. K
One copper result (4.5%, or one of 22) exceeded the criteria
maximum concentration standard (an "acute" exposure standard),
while three values (13.6%) exceeded the criteria continuous
concentration standard (a "chronic" exposure standard). The
relative magnitudes of the three exceedances were small, ranging
from 128-142% of the applicable standard.

No pattern of taste and odor standards violation is
indicated in the copper and zinc results. Although four criteria
exceedances were identified in the six year-period of record
examined, this rate of criteria exceedances does not indicate a
chronic condition. Further, in addition to the copper and zinc
results, the 1985-1990 ambient water quality data base includes six
measurements of "odor". Although no ambient water quality standard
exists for this parameter, all measurements were zero.

Finally, PIB fish samples have been tested for many of the
same or similar organic compounds to those 12 other taste and odor

parameters for which no comparative data are available. The
results of this testing, while not a true tainting survey, indicate

that concentrations of these other parameters are not unusually
high, compared with national averages.

The available data and information are inadequate to
support a complete, strict application of this AOC listing -

13



guideline. However, based on the available water quality criteria
comparlsons for tainting substances, and the fish flesh
contamination testing results, no impairment of this use is implied

or concluded.
4.1.1.3 Degradation of Fish and Wildlife Populations

"When fish and wildlife management programs have identified
degraded fish or wildlife populations due to a cause within
the watershed. In addition, this use will be considered
impaired when relevant, field-validated, fish or wildlife
bicassays with approprlate guality assurance/quality
control confirm significant tOXlClty from water column or

sediment contaminants."

This impairment assessment guideline includes the follow1ng
two components, or tests:

(1) fish or wildlife populations have been deqraded due to
a cause within the watershed, or

(2) fish or wildlife bioassays confirm significant tox1c1ty
from water column or sediment contaminants.

Each of these compbnents are discussed individually in the
following subsection.

4.1.1.3.1 Degradation of Fish or Wildlife Populations

As discussed in §4.1.1.5, the available data base contains
no evidence of degradation of terrestrial wildlife populations in
PIB, and none is suspected. Consequently, the focus of the
following discussion is on fish populatlons.

It should be noted that this use impairment assessment
guideline is oriented toward evaluation of the productivity and
health of fish populations, rather than individual fish. At the
population level, critical factors include the size of the standing
crop {(i.e. fish density, or total numbers of fish present), growth
rates, reproductive success, community structure, and yield (angler
success). Issues associated with the health or physical condition
of individual members of the population are addressed in §4.1.1.4.

Presque Isle Bay has long been managed as a sport fishery
by the PFC. As discussed in §3.4.1.1 (see Chapter 3), more than
11.6 million fish have been stocked in the Bay by the PFC from
1971-1986, averaging more than 700,000 fish/year. Additional flsh
(prlmarlly walleyes) have also been stocked by cooperative

nurseries.
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The PFC conducts periodic evaluations of the quality and
vitality of fish populations of PIB, for the purposes of
identifying any problems in the structure of the fish communities
and evaluating the need for alternative management practices. The
two most recent evaluations were performed in 1982 and 1986-1987
(PFC, 1983 and PFC, 1988, respectively). The next evaluation is

scheduled to be performed in 1992 or 1993.

' The 1982 assessment concluded that PIB is an "exceptional"
and "very diverse" fishery, which supports and sustains "extremely
high fishing pressure". The results of the 1986-1987 survey were
that PIB continues to be an “exceptional" and "high gquality"
fishery, supporting "gquality populations" of a variety of panfish
and warmwater game species, including northern pike, muskellunge,
brown bullhead, rockbass, pumpkinseed, bluegill, and largemouth

bass. 2

: The 1986-1987 survey further cbncluded that PIB continues
to sustain a productive coldwater species fishery as well, and that

the salmonid fishery has become more significant since the
initiation of direct stocking of steelhead smolts into the Bay in

1984. The capture rates of both steelheads and coho increased
between the 1982 and the 1986-~1987 surveys.

The_only game species which were not of comparable quality
were walleyes and smallmouth bass, which appear to be transients
from the lake. The fajilure of previous walleye stocking programs
to establish a productive walleye fishery in PIB is attributed to
this species' natural preference for colder summer water
temperatures than those which prevail in the Bay. Although
walleyes were collected during both surveys, and are occasionally
caught by PIB fishermen, they appear to be migrants from the lake.

High populations of minnows (particularly emerald shiners)
and other species of smaller fish are present and provide food for
the game fish populations. The high return on stocked fish, as
well as the high natural populatiornis of forage species indicate
that PIB is an effective fisheries nursery area, and no evidence of
degraded fisheries conditions exists with respect to productivity,
at the population level. This conclusion is supported by the
success of the salmonid smolts stocking program, demonstrating that
PIB is an effective fisheries nursery area for both warmwater as
well as the more sensitive, coldwater species.

4.1.1.3.2 Biotoxicity of Water Column or Sediment Contaminants

As stated above, PIB is an "exceptional ... very diverse
... high quality" fishery, supporting "quality populations" of a
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variety of panfish as well as warmwater and coldwater game species,
and high natural populations of forage species. These observations
indicate that PIB is an effective fisheries nursery area, and no
evidence or suggestion of water column biotoxicity exists.
Consequently, the following discussion focuses on the potential for

toxicity from sediment contaminants.

Little sediment biotoxicity test data are available for PIB
sediments. The known data are limited to two Corps of Engineers
studies, performed in 1982 and 1986 (COE, 1982; COE, 1986a). Both
of these studies utilized acceptable QA/QC procedures and are
considered reliable measures of sediment biotoxicity, however the
results of the 1986 study were compromised by unexplained
interference, and a retest was performed (COE, 1986b).

‘The 1982 and 1986 studies utilized similar test species,
test methods, and sampling sites, as summarized in Table 4.9.
Locations of sampling sites are depicted in Figure 4.1.

Both studies utilized replicate test chambers and control
sediments. The control sediment component was used to identify and
separate that mortality which occurred as a result of the test
procedure (e.dg. handling of the organisms) from that mortality
which occurred as a result of contaminants in the test sediments.
The control sediments were obtained from the natural habitat
locations where the Hexagenia limbata test organisms were collected
(Custar, Michigan in the 1982 study, and the Pere Marquette Rlver,

Mason County, Michigan in the 1986 study).

The 1982 study utilized five replicates for all tests; the
1986 study utilized three replicates. In the 1982 study, a 72 hour
pre~-test biocassay of the control sediments (three replicates) was
performed, and two control bioassays were performed simultaneocus to
the test sediment bioassays. In the 1986 study, a 96 hour bicassay
of the control sediments (three replicates) was performed
simultaneous to the test sediment biocassays.

In the 1986 study, the Daphnia magna test was terminated at
48 hours; all other tests in both studies were for the full 96
hours. Both studies utilized the same sediment pollution
classification scheme, in which sediment is classified according to
three levels of toxicity to the test organisms (per Prater and
Anderson, 1977). In this classification scheme, sediments which
result in <10% mortality to the test organisms are "nonpolluted";
sediments which result in 10-50% mortality are "moderately
polluted"; and sediments which result in >50% mortality are

"heavily polluted".
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Quter Harbor: Sites 1-3
Outer Harbor: Site 4

Inner Harbor: Sites 7-9
inner Harbor: Sites 10-12
Dumping Area: Site 15
Reference Site: Site 16

Table 4.9. Comparison of 1982 and 1986 COE bioassay study methods.
Study Test Method Test Species
CCE, g6-hour, continuous flow, |« Daphnia magna (a
1982 |acute bioassay (following | crustacean, commonly
the procedure described in called "water fleas”)
Prater and Anderson, . Hexagenia limbata (a
1977) burrowing mayfly)
+ Pimephales promelas
_{fathead minnow)
CCE, 96-hour, continuous flow, |+ Daphnia magna
1986a; | acute bioassay (following . H enia |
1986b | the procedure -dascribed in .exag nia limbata 10, 11
Prater and Anderson, « Pimephales promelas
1977)

Outer Marbor: Sites 1-4
inner Harbor: Sites 5-8,

Dumping Area: Site 15
Reference Site: Site 16

Table 4.11. Summary of biotoxicity pollution classification of PIB and area sediments.

™M From COE, 1982
@) From COE, 1986a
(3 From COE, 1986b
“4) PIB sites

1982 1986
Sites Daph.t) Pime.(! Hexa.(" Daph.@ Pime.2 Heia.(si
Outer Harpor non-poil. __non-poll. non-poll. | non-polf. _non-poll. mod-poll.
Inner Harbort4) [ non-poll.  non-poil.  non-poll. mod-poll. non-poil. mod-polil.
Harbor Basin¥ | mod-poil. non-poll. non-poll. | g_gi—_poll. non-poll. | non-poli.
Disp. Area mod-poll. non-poil. non-poll. | mod-poli. non-poil.  non-poll.
Lake Ref. | mod-poll. non-poll. _ non-poli, | mod-poll. non-poll. mod-poil. ]
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Table 4.10. Comparison of COE 1982 and 1986 bioassay results.

% mortality, by species and year

1982 1986 1986
retest
Sampling Locations Daph. Pime. Hexa. | Daph. Pime. Hexa. | Hexa.
Quter Harbor (sites 1-4) 1.0 0.0 7.0 8.5 0.0 86.6 20.8
adjusted for control| -5.0 -1.0 - 3.0 1.8 0.0 28.31{ 10.8
PiB Inner Harbor (sites 7-9) 2.0 0.0 6.0 25.7 0.0 75.0 25.7
adjusted for control} -4.0 -1.0 2.0 18.0 0.0 16.7 | 16.7
PIB Harbor Basin (sites 10-12)} 38.0 | 2.0 2.0 52.3 1.7 91.7 11.7
adjusted for controi| 32.0 1.0 -2.0 | 44.6 1.7 33.4 1.7
Disposal Area (site 15) 340 0.0 4.0 19.0 0.0 783 | 15.0
adjusted for control{ 28.0 -1.0 0.0 11.3 0.0 20.0 5.0
Lake Reference (site 16) 44.0 0.0 2.0 30.0 1.7 63.3 28.3
adjusted for control| 38.0 -1.0 -2.0 | 22.3 1.7 5.0 18.3
Control ‘| 4.0 20 2.0 7.7 0.0 10.0
Contro! Il 8.0 0.0 6.0 . R .

Pre-test bioassay

controfs average| 6.0 1.9 4.0 7.7

9.0 0.0 7.0 -

10.0

notas:

Bold numbers indicate "moderately poliuted”

conditions (10-50% mortality).

conditions (>50% mortality).

“Daph."= Daphnia magna
*Pime."= Pimephales promelas
"Hexa."= Hexagenia limbata

¥ numbers indicate "heavily poiiuted”

*% mortality" is expressed as the mean vaiue for all
replicates at each site, for each species.

'éd]usted" values for each test were derived by
subtracting the mean % mortality of the controls
from the raw results at each site.




Table 4.10. Comparison of COE 1982 and 1986 bioassay resuits.

% mortality, by species and year

1982 , 1886 1986
retest
Sampling Locations Daph. Pime. Hexa. | Daph. Pime. Hexa. | Hexa.
Quter Harbor (sites 1-4) 1.0 0.0 7.0 9.5 0.0 86.6 20.8
adjusted for control{ -5.0 -1.0 3.0 1.8 0.0 283 10.8
PIB Inner Harbor (sites 7-9) 2.0 0.0 6.0 25.7 0.0 75.0 26.7
adjusted for control] -4.0 -1.0 2.0 18.0 0.0 16.7 | 16.7
PIB Harbor Basin (sites 10-12)}} 38.0 2_.0 2.0 52.3 1.7 91.7 11.7
adjusted for control| 32.0 1.0 -2.0 | 44.6 1.7 33.4 1.7
Disposal Area (site 15) 34.0 0.0 4.0 19.0 0.0 78.3 | 15.0
adjusted for controi| 28.0 -1.0 0.0 11.3 0.0 20.0 5.0
Lake Reference (site 16) 44.0 0.0 2.0 30.0 1.7 63.3 28.3
adjusted for control{ 38.0 -1.0 -2.0 22.3 1.7 5.0 18.3
Control | | 4.0 20 2.0 7.7 0.0
Contro! |l 8.0 0.0 6.0 - -
controls average| 6.0 1.0 4.0 7.7 0.0
Pre-test bioassay 9.0 0.0 7.0 - - - -
notes:

Bold numbers indicate "moderately polluted”
conditions (10-50% mortality).

¥ numbers indicate "heavily poliuted"
conditipns (>50% mortality).

“Daph."= Daphnia magna
"Pime."= Pimephales promelas
"Hexa."= Hexagenia limbata

"% mortality" is expressed as the mean value for ail
replicates at each site, for each species.

'adjusted' values for each test were derived by
subtracting the mean % mortality of the controls
from the raw resuits at each site.




indicate that the observed toxicity cannot be concluded to be the
result of a cause solely within the PIB watershed. Further, with
specific regard to this AOC listing guideline, no significant
toxicity to fish was observed in either the 1982 or 1986 tests.

4.1.1.3.3 Summary and Conclusions

This impairment guideline includes two components, or
tests. The first test is whether fish and wildlife management
programs have identified degraded fish and wildlife populations due
to a cause within the watershed. The second test is whether '
significant sediment or water column biotoxicity exists. Each of
these tests are addressed below,

Degraded fish and wildlife populations. No evidence of
degraded terrestrial wildlife populations exists, and none is
suspected. Further, fisheries management programs have not
identified degraded fish populations due to a cause within the
watershed. Conversely, the PIB fishery is rated as "exceptional"
by the PFC, based on angling success (catch per unit effort),
survival of stocked fish (both warmwater and coldwater species),

and population density.

Strictly speaking, the focus of this AOC listing criteria
is on fisheries productivity, at the population rather than
individual level. 1In fact, the counterpart AOC delisting criteria
states that this use will be considered restored "“When ‘
environmental conditions support healthy, self-sustaining
communities of desired fish and wildlife at predetermined levels of
abundance that would be expected from the amount and gquality of
suitable physical, chemical and biological habitat present." This
delisting criteria is met, based on the results of the PFC sampling
efforts. The delisting criteria further states that "... this use
will be considered restored when fish and wildlife bioassays
confirm no significant toxicity from water column or sediment
contaminants." Again, this delisting criteria is met, based on the
results of the COE fathead minnow biocassays, and no impairment of
this beneficial use is indicated; based on a strict application of

the criteria.

S8ediment or water column biotoxicity. The second component
or test in this impairment assessment guideline is whether fish or
wildlife bioassays have confirmed significant toxicity from water
column or sediment contaminants. PIB is an effective fisheries
nursery area, with good survival of even sensitive, coldwater
species stocked as fry. Also, high natural populations of minnows
and other game fish forage species exist. Consequently, no evidence
of significant water column biotoxicity exists, and none is
suspected.
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Sediment biotoxicity tests on fish were performed in 1982
and 1986, using the fathead minnow (Pimephales promelas) as the
test species. Neither study identified significant sediment
toxicity (>98% of the test fish survived a 96-hour test).
Consequently, no evidence of 51qn1f1cant sediment biotoxicity

exists.

Based on the results of these observations and flndlngs, no
1mpa1rment of this AOC listing quideline is indicated.

4.1.1.4 - Fish Tumors or Other Deformities

"When the incidence rates of fish tumors or other
deformities exceed rates at unimpacted control sites or
-when survey data confirm the presence of neoplastic. or
preneoplastic liver tumors in bullheads or suckers."

' In previous §4.1.1.3, the focus of the impairment
evaluations was at the population level, examining the overall
dynamics of the fish community (such as diversity, standlng crop,
and yield). For this impairment guideline, the focus is on the
individual members of the overall fish community.

The primary sources of information available to assess this
AOC listing guideline include surveys conducted in 1984 and 1985 by
the FWS, and data collected in 1991 by the ECDH and DER, in
cooperation with the PFC. Each of these sources are discussed

below.
4.1.1.4.1 1984 FWS Study

In 1984, numerous PIB fishermen reported the presence of
external sores and lesions on Brown bullheads (Ictalurus nebulosus)
caught in the Bay. Because such external abnormalities may be
indications of cancer-inducing chemical contaminants, the FWS
(State College, PA Field Office} collected and examined 46 brown
bullheads from PIB in 1984 (FWS, 1986). It was reported that:

(i) "almost all® of these fish exhibited some degree of
fin erosion

(2) Dbarbels were "frequently erdded“, and

(3) - red areas or dark patches on the skin were observed
"less frequently". :
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A "high incidence" of mouth sores and/or lumps around the outside
of the mouth was also reported. All of the abnormal skin lesions,
and samples from the livers and other internal organs, were ‘
examined by FWS pathologists. From the original 46 fish, six
bullhead specimens were selected as exhibiting apparent "tumors®.
These six samples were provided to a tumor specialist at the
Smithsonian Institution (Washington, D. C.) for diagnosis. Of the
six fish samples examined, four were diagnosed as benign skin
tumors (epidermal papillomas), the fifth sample was diagnosed as a
non-neoplastic thickening of the skin (epidermal hyperplasia), and
the sixth was diagnosed as a physical injury. No neoplastic or
preneoplastic liver tumors were identified in any of the 46 fish

collected in this investigation.

Chemical analyses were performed on a number of fish, in an
effort to identify a potential chemical agent which could be
contributing to the skin disorders. Because of demonstrated
relationships between sediment PAH levels and brown bullhead .
neoplasms in other locations, the FWS analyzed flesh samples for -
PAHs and other organic and inorganic contaminants. The resulting
PAH levels were not considered to be of sufficient concentrations
to support a cause-and-effect relationship with the observed
abnormalities in the PIB bullheads, and no other potential chemical
agent was identified. Because viruses have been conclusively
‘linked to tumors in some fish species (but not yet demonstrated in
bullheads), the possibility of a viral agent was also suggested as

another possible cause.

4.1.1.4.2 1985 FWS Study

A second FWS survey of PIB brown bullheads was initiated in
1985 (FWS, 1987). The approach was similar to the 1984 survey.
Bullheads were collected from various locations in PIB and examined
for lesions and other external abnormalities. Most of any such '
lesions noted were excised and preserved for later histopathologic
evaluation. Liver and bile samples were collected from all
bullheads, and were also preserved for hlstopathologic evaluation.
Flesh ‘'samples were again analyzed for organic and 1norgan1c

contaminants, including PAHs.

In the 1985 survey, 37 of 93 fish examined (40%) exhiblted
oral or skin abnormalities. Results of histopathologic
examinations of the external abnormalities were provided for 23 of
the original 37 fish exhlbltlng such abnormalities (results were
not available for 14 specimens because of missing or unuseable
slides, no dlagn051s, or no sample collected). Of these 23
specimens, nine cases of oral neoplasm and two cases of skin
neoplasm were diagnosed; nine cases of epidermal hyperplasia (a
non-necoplastic thickening of the skin) were diagnosed; and the
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remaining three specimens were diagnosed as non-neoplastic or
‘normal. In total, of the 79 fish for which results were provided
(the original 93 examined less the 14 for which no results were

- available), 11 were diagnosed as exhibiting external neoplasms, for
an incidence rate of 14%. No liver neoplasms were diagnosed in any
-of the 93 fish collected, and PAH levels in the bile samples were
"low" in comparison with samples from areas of known PAH

contamination (FWs, 1991).

The results of the chemical analysis of flesh samples revealed
somewhat elevated levels of copper, lead, and PCBs. However,
the 1984 study, the 1985 investigation did not identify any
chemical agent in sufficiently elevated concentration to be
identified as a probable or likely cause of the observed skin
abnormalities. The possibility of a viral agent as the source of
the external abnormalities was again discussed. '

like

4.1.1.4.3 1991 ECDH/DER/PFC Survey

Following the 1984 and 1985 FWS surveys, no guantitative
data were collected to determine whether the observed external
abnormalities represented a temporary phenomenon or chronic
problem, or to assess any trends in the development of the
condition, at the population level. Between 1985 and 1990, the 4
only known record is a qualitative observation by the PFC, during -
the 1986-1987 Fisheries Assessment survey of PIB (PFC, 1988), that
a "high number" of brown bullheads were found to be exhibiting
blotches or sores on the mouth or skin. Because the most recent
guantitative data were more than five years old, the ECDH and DER,
in cooperation with the PFC, agreed to examine brown bullheads

netted from PIB in March and April, 1991.

Brown bullheads are routinely, but unintentionally,
collected by the PFC during spring nettings of northern pike for
egg harvesting. Typically, the bullheads are separated from the
northern pike and returned to the Bay. During the March/April,
1991 egg harvesting program, ECDH and DER personnel examined the
bullheads caught in the PFC nets for the presence of external
abnormalities, and recorded these observations. In addition,
livers and other internal organs were examined for gross (visual)
evidence of tumors, and liver samples were collected and preserved

for histopathologic examination.

' The March/April 1991 survey was conducted in two phases.
In the first phase, a total of 64 brown bullheads were examined for
external abnormalities (Wellington, 1991b). All were large, mature
fish (typically 10-11 inches), and all appeared robust and healthy.
During this survey, approximately 85% of the 64 fish examined
exhibited some form of external abnormality. Thirty-nine percent
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exhibited sores in the mouth region, while 22% exhibited sores in
other parts of the head and body, and 34% exhibited areas of black
skin pigmentation. In the second phase, 10 worst-case fish were
selected, which exhibited,the most extreme involvement of external
abnormalities. Livers from these 10 specimens were examined
visually for evidence of tumors. However, no gross evidence of
tumors was observed in any of 10 livers examined. The 10 liver
samples were preserved and provided to Dr. Eric May, a specialist
in fish tumor identification at the University of Maryland, for a
more detailed, histopathologic examination. The results of this
examination found that four of the ten livers had tumors. These
results were confirmed with Dr. Harshbarger at the Smithsonian

Instltutlon.

: The existencg of liver tumors in brown bullheads is
considered an impaired use if the incidence exceeds 2% of the

‘population. While the 1991 study showed that liver tumors existed

in Presque Isle Bay bullheads, it did not allow a calculation of
the incidence in the population. In order to address that
question, PADER initiated a more comprehensive study of the
bullheads in conjunction with the Cornell University College of
Veterinary Medicine, the ECDH, and the PA Fish Commission. During
Spring 1992, 2000+ brown bullheads captured in PIB were examined
for the existence of external abnormalities, weighed, measured,
photographed, tagged and released. 1In addition, Cornell obtained
100 livers from randomly selected fish for histological
examination, fish flesh chemical analysis and age and growth
evaluation. Cornell also took 100 live fish for continued
observation of external tumor development. More than 50% of the
fish examined had external growths or lesions, or exhibited
abnormal pigmentation. In addition to the analysis being performed
by Cornell, Texas A&M researchers are analyzing liver and bile
samples from bullheads for the presence of PAH's.

Hopefully, this study will not only determine the incidence
of tumors in the bullheads, but will shed light on the causative
agent(s). If environmental contaminants are indicated, the
tag/release/recapture activities may help to locate “hot spots"
where remediation should occur.

4.1.1.4.4  Discussion and Conclﬁsions

This AOC listing guideline includes two tests. The first
test is whether the incidence rates of fish tumors or other
deformities exceed rates at unimpacted, control sites. The second
test is whether surveys have confirmed the presence of liver

tumors.
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Most fish researchers agree that internal (i.e. liver)
tumors in brown bullheads are an indication of the action of
chemical carcinogens, and that essentially any incidence rate over
1-2% is abnormal (Baumann, 1991). Conversely, there is no uniform
agreement on what incidence rates of external tumors are considered
as positive indicators of the action of chemical agents, because
viral agents acting alone or chemical/viral agents acting in
combination may induce external abnormalities. However, tumor
incidence rates in excess of 10-12% are believed to be an
indication of the action of some chemical agent (Baumann, -1991).

A significant percentage of the PIB brown bullhead
population is affected by external abnormalities, characterized by
pigment "blotches", eroded fins and barbels, lesions, sores, and
growths. Inadequate quantitative data are available to assess
trends in the progression of this malady, however the condition was
first reported in 1984, and has apparently persisted through the
present. The relative percentage of the populatlon affected has
exhibited dramatic short term fluctuation, ranging from “almost
all" in a 1984 survey to 40% one year later. However, a "high
number®" of fish were found to be affected in a 1986-1987 survey,
and an incidence rate of 85% was observed in a 1991 survey,
indicating that the condition is chronic.

The external lesions and sores were examined to determine (iﬁ
if they are cancerous. Results from the 1984 and 1985 surveys
revealed the presence of benign tumors in a few of the sampled fish
(FWS, 1991); the incidence rate of external neoplasms in the 1985
survey was 14%. However, "fish tumor researchers do not believe
that fish skin tumors necessarily imply the action of a chemical
carcinogen [and] liver tumors are considered to be stronger
evidence of a carcinogen™ (FWS, 1991). Consequently, liver samples
were examined from the 1984, 1985, and 1991 sampling events, and -
are currently being examined for the 1992 event. A zero incidence
of liver tumors resulted from the 1984 and .1985 surveys. Liver
tumors were identified from the 1991 survey, however these results
did not allow the determination of incidence rates for the PIB
bullhead population. A more comprehensive examination of livers is
currently being done on fish collected in 1992.

In the 1984 and 1985 surveys, tlssue samples were analyzed
for heavy metals, pesticides, PCBs, and PAHs. 1In addition, bile
samples were analyzed for levels of PAH compounds. Neither study
identified a chemical agent. in sufficiently elevated levels to be
identified as a probable cause, and natural causes (i.e. viral
infections) were considered as alternative explanations. These
findings are supported by the 1987-1990 fish flesh contaminants
data, which showed concentrations of monitored contaminants in PIB
fish to be no different than background levels in Lake Erie fish
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(see §4.1.1.1). In addition, the concentrations of PAHs in PIB
sediments have been found to be only one-third to one-tenth (or
less) of the levels at other sites where fish disorders (neoplasia)
have been identified and linked to sediment PAHs (see §6.4).

The cause of the degraded bullhead population has never
been established. Based on recent discussions with leading
researchers in this field (Baumann, 1991; Mac, 1991), a consensus
opinion is that the tumors may be the result of viral or other
infectious agents, but that the bullheads' susceptibility to attack
by such agents is increased by sublethal exposure to stressful

_env1ronmental chemicals.

The possible role of environmental chemicals in increasing

the susceptibility of fish populations to attack by infectious

biological agents is widely recognized by fish researchers, who
have demonstrated that several environmental contaminants may. "“...
act in concert with oncogenic viruses to induce neoplasia®
(Sonstegard, 1977). ' These researchers speculate that bottom
feeders (e.g. bullheads and white suckers) are more prone to
mechanical abra510n, whlch could facilitate the transmission of

viruses.

In summary, this AOC listing guideline is based on whether
(1) "incidence rates of fish tumors or other deformities exceed
rates at unimpacted control sites", or (2) "survey data confirm the
presence of ... liver tumors in bullheads". Surveys have
demonstrated the existence of liver tumors in PIB bullheads, but
the incidence rate is unknown. Because there are no _
generally-agreed background levels of external abnormalities which
fish researchers identify as representing "unimpacted control
sites", the observed incidence rates of external abnormalities in
PIB bullheads cannot be reliably interpreted. Fisheries
researchers hypothesize that the PIB bullheads may be being
attacked by a naturally-occurring viral agent, but that the
susceptibility of the fish to viral attack is increased. by
chemically-induced environmental stress.

Consequently, this use is tentatively concluded to be
impaired, based on the listing guideline. This impairment will be

- re-evaluated when the results of the 1992 study are available.

Depending on the percentage of the bullhead population which
demonstrates liver tumors, this decision may have to be revised.
As to the external abnormalities, it is probable that elevated
levels of certain chemicals in the environment (i.e. PAHs) are at
least contributing to the chronic condition in PIB bullheads.

4.1.1.5 Bird or Animal Deformities or Reproduction Problems
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"When wildlife survey data confirm the presence of
deformities (e.g. cross-bill syndrome) or other
reproductive problems (e.g. egg-shell thinning) in sentinel

wildlife species.®

No formal wildlife survey data are known to exist which
could either confirm or deny the presence of deformities or
reproductive problems in sentinel wildlife species. However,
Presque Isle State Park attracts a wide diversity of migratory
birds, and is home to an unusually large number of resident
species, including many waterfowl. Further, the Park is
extensively visited by both amateur "bird watchers" and experienced
ornithologists, and the avian populations of Presque Isle are
therefore subject to an unusually intense level of observation, at

all times of the year.

"Because no formal survey data exlst and since there are no

colonies of nesting birds in the AOC which could be directly

investigated, direct inquiries were made to the following key
individuals with extended periods of direct ornithological

observations on Presque Isle:

Jean Stull; Waterford, PA; observations since the 1950's,
and banding studies since the 1960's —

Bob Leberman; Carnegie Museum; banding studies from the
mid-1950's to 1961 .

Ron Leberman; Meadville, PA; 40 years of banding studies
experience, and :

Jerry McWilliams; PFC-Union City; observations since 1977,
and Chairman of the Presque Isle birds records committee

for the Audubon Society. -

These individuals have been involved in banding studies and

other formal, scientific endeavors which involve careful
observations of birds. In particular, as Chairman of the Presque

Isle birds records committee for the Audubon Society, Mr.
McWilliams is aware of all official sighting records for Presque

Isle.
Although most of their studies do not involve observat@ons

- of birds for the purposes of this impairment assessment gu@dellne,

these four individuals possess nearly 100 years of collective,
anecdotal observations. Based on communications with these key
individuals, no instances of deformities or reproductive disorders
in fish-eating birds have ever been observed on Presque Isle. In
particular, Mr. McWilliams reports that the double-breasted
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cormorant has been specifically observed in recent years, as this
species is becoming more abundant. No deformities have been
reported as a result of the observations of this species, which is

arflsh eating bird.

. Given the sustained, high levels of ornithological
observation which occur in the Park, the lack of any reports of
avian disorders is interpreted as an indication that no such
problems exist within the aoc. This interpretatlon is supported by
the results of fish tissue analyses discussed in section 4.1.1.1
(see above). Because consumption of contaminated fish would be the
primary source of contaminant exposure and subsequent deformities
in wildlife species, contamination of PIB fish would logically
suggest that fish-eating wildlife may be threatened. However, as
discussed in Section 4.1.1.1, contaminant levels of biocaccumulative
organic pollutants in PIB fish are no dlfferent than correspondlnq

levels in Lake Erie fish.

Research has demonstrated that long term exposure to even
low levels of certain contaminants may result in subtle impacts
which are not readily detected (Jacobsen, et al., 1989; Jacobsen,
et al., 1990a and 1990b; Humphrey, 1988; Humphrey, 1991).
Consequently, the reported contaminants levels of PIB fish may
represent an unrecognized risk to the health of indigenous,
fish-eating wildlife. However, because the levels of
biocoaccumulative pollutants in PIB fish are no different than those
of Lake Erie fish, any such potential problems are a lakeW1de

rather than an AOC issue.

Even though this use is considered not impaired, additional
efforts will be made to determine the health of birds nesting in -
the A0C, through discussions with the Presque Isle Audubon Soc1ety,

‘Park personnel, and others.
4.1.1.6 Degradation of Benthos

"When the benthic macroinvertebrate community structure
significantly diverges from unimpacted control sites of
comparable physical and chemical characteristics. In -
addition, this use will be considered impaired when
toxicity (as defined by relevant, field validated,
bioassays with appropriate quality assurance/quality
controls) of sediment associated contaminants at a 51te is

significantly higher than controls."

' This AOC listing guideline contains two components, or
tests. The first test is whether the composition of the benthic
macroinvertebrate community is significantly diminished from what
would be normal for a comparable, unimpacted site. The second test
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is whether macroinvertebrate toxicity from sediment contaminants is
higher than unimpacted (control) sites. Each of these tests are
addressed separately in the following discussions.

4.1.1.6.1 Benthic Macroinvertebrate Community Structure

The structure of the PIB macrobenthos and zooplankton
communities has been investigated in a number of early studies,
from the late 1960's through the mid to late 1970s (Zagorski and
0'Toole, 1970; Penelec, 1973; Zagorski and Wilcox, 1973; GLRI,
1974a and 1974c; Masteller et al., 1976; USEPA, 1979a). These
studies provide species lists and relative density statistics for
sites in PIB, the outer harbor, and Lake Erie in the vicinity of

. Erie,

_ Overall, these early studies show the PIB benthos community
to be fairly similar to the non-PIB sites, with the exception of
far fewer "pollution-sensitive" species and/or fewer individuals in
the Bay. However, these studies showed the densities (standing
crop) of the remaining species to be quite high in PIB, relative to
Lake Erie sites. The high numbers of certain "pollution-tolerant"
organisms in PIB (e.g. Oligochaetes, Chironomids, Isopods, .
Gastropods, and Pelecypods) was attributed to the reduced predation
resulting from the elimination of pollution-sensitive predator

species (GLRI, 1974a).

Generally, these early studies showed the PIB benthic
community to be dominated by worms (Oligochaeta), followed by
midges (Chironomidae), clams (Pelecypoda), snails (Gastropoda) and
leeches (Hirudinea); far fewer amphipods (scuds, or sideswimmers)
were observed (Zagorski and Wilcox, 1973), and isopods (aquatic sow
bugs) were rare (Penelec, 1973). The Penelec study concluded that
the composition and density of the benthic .species reflected
hypereutrophic conditions along the southern shoreline, grading to
eutrophic toward the northern shoreline (i.e. the Park).

Although the species diversity (numbers of species) was
lower in PIB than in open lake sites, the standing crop (numbers of
organisms) was considerably higher. For the pollution sensitive
species, the standing crop was lower in sites with sandy
substrates. The population density of the pollution tolerant
species was found to be related to the organic content of the
sediments, with the highest standing crop in the outer harbor,

followed by PIB sites.

Because these studies are one to two decades old, they are
no longer representative of current conditions in PIB. In response
to this "hole" in the data base, a benthos study of the Bay was
initiated in 1990 by Mercyhurst College (Campbell, 1991). The 1990
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study was initiated specifically to address this AOC llstlng (use
impairment) guideline.

The pattern of benthic taxa observed in the 1990 study was
similar to that of the earlier studies discussed above, and the
observed community structure in this study is predictable for a
lentic, freshwater environment with high concentrations of

organic-rich, fine sediments. However, an important finding in

this study was that it is not possible to identify "... unimpacted
control sites of comparable physical and chemical characteristics".
Because the physical conditions of PIB are so unique along the

‘southern shore of Lake Erie, no fully-comparable site exists. The

nearest physically-comparable site would be so removed,

- geographically, so as to no longer be chemically-comparable

Another finding in the 1990 Mercyhurst College study was
that the distribution pattern of pollution sensitive taxa does not
correlate well with the pattern of sediment contamination resulting
from the parallel FWS study. To demonstrate this finding, the 16
sites sampled in the 1990 FWS study (FWS, 1991) were ranked,
according to the relative severity of contamination, and compared
to the macrobenthos distribution determined in the Mercyhurst

College sampling.

The relative ranking of the FWS sediment sémplinq sites was
accomplished through the following procedure:

(1) each site was rank ordered (from 1?16) according to
total PCB concentrations, with site #1 being the most
heavily contaminated

(2) each site was again rank ordered according to total
PAHs

(3) each site was then rank ordered, according to each of
the 11 metals for which applicable dredge sediment
disposal guidelines exist (per USEPA, 1977a),
resulting in 11 additional rankings, and

(4) the 13 individual sets of site rankings were combined
to derive a final site ranking.

The results of this procedure are summarized in Table 4.12,
including the 13 individual rankings and the final, summary
ranking. The data used to complete this scoring process are
presented in more detail in the following section (§4.1.1.7).

_ The sites ranking‘procedure'summarized in Table 4.12 is
intended only to provide some indication of the relative degree of
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Table 4.12. Comparative ranking of PIB sediment sampling sites.

\ | Al LAl
Site #|PCBsIPAHs| As | Bal cd | cr ! cu | Fe Pb | Mn | Hy | Ni | Zn |Totals| Rank Group| Rank | Group
1 413y 7 (923133 [13| 1113113138 11 C 8 B
2 S| 5 |1af6 |9 {147 [14)12]14| 5 [14] 8 |131]| 10] B 7 | B
3 8 113 |12 14 (13113 [ 1a]10[14 12} 14|12)14|163] 13| ¢ 11 C
4 71 7] 2 2 v 4124131464513 ])s51] 2 A 5 A
5 313|813 |35 |8 |5 |11|7|3]|s5]|65]| 4 A 2 A
6 |14 151611511515 15115 | 15| 15| 15| 15| 15 | 195| 14 | ¢ 14 | C
7(wr1el 7156|8713l 9]3]|a|e |107] 7 B | to]| B
8 11616 (5111|5916 |9 |8|72]|9 ]| 8| o |i108] s B | 10| B
S (15 8 f1of12 1210|1212 |11 10{ 13|11 | 12148 12| ¢ | 12 C
10 | 5 | 2 9 [14 11 10op 11| 7 | 8 121011 116| 9 B 4 A
11 | 1 1 1818 1611616156 7|4 [60)]a]| al} A
12 [ 12§ 11 {1091 5 1 815 110)] 4| 8| a7 104 s B 9 B
1312 114f11 )7 1107 9| 4afo| 3106 10]102] 5 | a7 B
14 14 191413 14214222111 )12]2]a1]1 A 3 A
15 [10{12] 3 | 4 | ¢ 1 {3 1 | v i1 | 2|1 1| 41 1 A 6 B
16 1 6 116] 1511611516 ] 161161616 ] 16{ 1616 [196) 15| c | 13| o

Notes:

Sampling sites are per FWS, 1991,
Rankings are relative; see text for explanation and interpretation.
* AMlernate rankings use a single, collective score for metals (see text).



sediment contamination between sites, based on bulk sediment
chemistry. The numerical values have no absolute significance.
Also, because such factors as total organic carbon and sediment
partitioning coefficients have not been considered, the ranking
scores cannct necessarily be directly correlated with potential
toxicity to benthic organisms. Recognizing these procedural
limitations, sites were placed into groups, according to their
final ranking scores, in order to dampen any bias in the scoring
process. Sites were grouped according to 5-point ranges, with
regard to severity of contamination. Sites with a final ranking
score of 1-5 were placed in Group A, sites with a final score of
6-10 were placed in Group B, and sites with final scores of 11-16

. were placed in Group C.

This ranking process assumes (numerically) that total PCBs,
total PAHs, and each of the 11 metals are individually but directly
conmparable, and that there is no priority between any of these 13
parameters with regard to the potential severity of benthic
toxicity. An alternate ranking was performed in Table 4.12 in
which a single, combined score was derived for metals, and then
compared with the PCB and PAH rankings. This alternate score
assumes that total PCBs, total PAHs, and all 11 metals, as a single
group, are of equal importance (i.e. the alternate score is based
on three rather than 13 sets of rank scores). As seen in Table
4.12, the final severity group assignment of the sampling sites is
not strongly affected by the alternate scoring approach (only four
sites are affected).

The results of the sediment site contamination ranking
process presented in Table 4.12 are depicted in Figure 4.2, in
which each of the 16 FWS sediment sampling sites are assigned a
contamination severity group code from Table 4.12 (the alternate
rank score groupings from Table 4.12 are shown in parentheses in
Figure 4.2). In order to compare the FWS study results with those
of the Mercyhurst College benthos study, benthos quality codes were
added to Figure 4.2 on the basis of the prellmlnary results of that
study (Campbell, 1991).

Because the results of the Mercyhurst College study were
not yet complete at the time of this analysis (the taxonomic
identification of the Chironomids and Oligochaetes is continuing),
genyhos quality codes could be assigned only on the following

asis:

+ general associations of pollution sensitive taxa
present

+ + high numbers of amphipods (a. spec1f1c, pollution
sensitive organism) present
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Figure 42, Comparison of sediment conlamination severity with benthos quality (adapted from FWS, 1991).

@ = FWS sediment sampling site | @ Mercyhurst College benthos sampling site




- few or no pollution sensitive taxa present, and

- = high numbers of ollgochaetes {a pollutlon tolerant
organism) present.

Although all FWS sampling sites were sampled in the Mercyhurst
College study, benthos quality codes could be assigned only to
selected sites due to the incomplete nature of the benthos study
results. Benthos quality codes were added to all the PIB sites in
Figure 4.2 where this was possible (based on the current
information), regardless of whether the site was a FWS or

Mercyhurst College sampling location.

As seen in Figure 4.2, the pattern of benthos distribution
does not correlate well with the severity of sediment
contamination. For example, sites 3 and 16, while both placed in
‘Group C (least contaminated), are widely different with regards to
benthic communities. Similarly, sites 11 and 13, which are both
placed in Group A (most contaminated), are quite different with
regards to benthic communities. This lack of correlation between
pollution severity and benthic community quality was attributed to
the benthos exhibiting a higher preference for physical habitat
type than chemical quality (Campbell, 1991). The overshadowing
- importance of physical habitat over chemical quality, even over an
extreme range of ambient water quality conditions, has been
demonstrated in other studies (Kay, 1975).

In addition to the difficulty in identifying a comparable
but unimpacted control site for comparison, another factor
complicating the interpretation of the available benthic community
descriptive data is that harbor areas very seldom support a well
balanced benthos population (USEPA, 1977a). This is a function of
the naturally high organic content and fine grain size of harbor -
sedlments, and relates to the natural preferences of benthic
organisms for certain substrate types, as discussed above. In

general.

- the absence of organisms from harbor sediments (or very
reduced numbers) may indicate toxic conditions

- high populations of pollution tolerant organisms -
indicates organic contamination, but does not
necessarily preclude open lake disposal of the sediment,

and

- moderate populatiohs of oligochaetes or other tolerant
' organisms in harbor sediments frequently signifies that
the sediments are acceptable for open lake disposal.
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In addition, drifting sands provide poor habitat and
support few organisms, while substrates comprised of silty material
usually provide good habitats for sludgeworms, leeches, fingernail
clams, and perhaps amphipods (USEPA, 1977a). The results of the
PIB benthos sampling correlate well w1th these general expectations

for harbor sediments.

Based on these observations, it may be seen that the
distribution of benthic macroinvertebrates in PIB does not
necessarily correlate well with the severity of contamination.
However, the data are not adequate to ascertain whether this

apparent lack of correlatipn is because:

(1) the severity of contamination is generally lower than
some threshold level needed to overshadow the strong
natural preference of benthic species for habltat type

over chemical quality, or

(2) the extent of contamination is sufficiently uniform
that whatever differences exist between sites are not
reflected in the benthos distribution patterns, which
are responding to other factors. )

In either case, the available data seem to suggest that the
structure of the benthic community is not impaired by the chemical
quality of the sediment, but these data are insufficient to
determine this with certainty. The available data are also
inadequate to determine whether the PIB benthic community is
impaired, relative to other comparable sites. However, the
structure of PIB benthic community is not atypical of a lenthic
freshwater habltat w1th a high concentration of flne, organic rich

sediments.
4.1.1.6.2 Sediment Toxicity to Benthos

The second test in this AOC listing guideline is whether
macroinvertebrate toxicity from sediment contaminants is higher
than unimpacted (control) sites. The two primary data sources
available to apply this test to are the results of sediment
biotoxicity tests performed by the COE in 1982 and 1986 (COE, 1982;
COE, 1986a). These results have been discussed in previous section

4.1.1.3 and are only briefly summarized here.

The macroinvertebrate test species used in the 1982 and
1986 COE toxicity tests was the burrowing mayfly, Hexagenia
limbata. Results of the two tests are summarized in Table 4.10
(see §4.1.1.3). As seen in this table, the toxicity of PIB
sediments to the test benthic organism was not significantly
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different from the “"lake reference" control site, in either year
(note that for Hexagenia limbata results, the "1986 retest" column
in Table 4.10 takes precedence). Consequently, no impairment of
this use is implied in the results of this test (i.e. the toxicity
of sediment associated contaminants is not significantly higher

than controls).
4,1.1.6.3 Discussion and Summary

Given the problems associated with applying the first test
in this guideline (whether benthic community structure
significantly diverges from unimpacted control sites), the second
test (sediment toxicity to benthos) may be the more meaningful with
regard to the evaluation of potential use impairments. The results
of sediment toxicity bioassay tests conducted with reliable test
methods and a macroinvertebrate benthic species have shown no
significant differences between PIB sites and an unlmpacted control-

slte.

In summary, current data on the community structure of the
PIB benthos suggest that the pattern of distribution of benthic
species does not correlate well with the distribution of sediment
contaminants. These results suggest that sediment contaminants are
not the dominant influence on the PIB benthic community structure
(physical habitat differences may be the primary influence).
Second, reliable bioassay test results indicate that the toxicity
of PIB sediments are no different than an unimpacted control site.
Third, the high fisheries productivity of PIB (see §4.1.1.3) would
not be possible if the benthic macroinvertebrate community (and the
zooplankton/phytoplankton communities) was significantly impaired.

Consequently, based on the currently available data and
information, no significant impairment of this beneficial use is
‘indicated or concluded. 1In order to bolster this determination,
PADER and USEPA will attempt to conduct additional sediment
toxicity testlng durlng the summer of 1992.

4.1.1.7 Restrictions on Dredging Activities

"When contaminants in sediment exceed standards, criteria,
or guidelines such that there are restrictions on dredging

or dlsposal activities.®

Appllcable guidelines for assessing restrictions on
dredglng act1v1tles applicable to PIB sediments are described in
idelines the Pollutiona)] Classjfication of Great Lake arbor
Sediments, prepared by the USEPA Region V (USEPA, 1977a), and
summarized in Table 4.13. Although other standards, criteria, or
guidelines have been developed by other political jurisdictions in

33



Guidelines for evaluating the severity of sediment contarhination.

Total Polychlorinated
Biphenyls (PCBs)

210 not acceptable

for open lake disposal

210 not acceptable
for open lake disposal

Table 4.13.
| Pollution Classifications and Contaminant Ranges{!)
Parameter Nonpoliuted Moderately Polluted ____Heavily Polluted
Arsenic. (As) <3 3.8 >8
Barium (Ba) <20 20-60 >60
Cadmium (Cd) jower limits not lower limits not >6
' established established

I chromium (Cr) <25 25.75 >75
Copper (Cu) <25 25-50 >50
Iron (Fe) <17,000 17,000-25,000 >25,000
Lead (Pb) <40 40-60 >60
Manganese (Mn) <$00 300-500 >500
Mercury (Hg) 21 not acceptable for 21 not acceptable for »1

open lake disposal open lake disposal

Nickel (Ni) | <20 20-50 >50
Zinc (Zn) <90 90-200 >200
Chemical Oxygen ' <40,000 40,000-80,000 »80,000
Demand (COD)
Total Kjeldahl <1,000 1,000-2,000 >2,000
Nitrogen (TKN) e
Ammonia (NH,) <75 75-200 - »200
Total Phosphorus (P) <420 420-650 »>650
Cyanide <0.10 10.10-0.25 >0.25
Oil and Grease (%) <1,000 1,000-2,000 >2,000

-] Volatile Solids (%) <5 5-8 >8

l 210

(1} All concentrations in mg/kg dry weight, unless otherwise noted.



the Great Lakes (e.g. States and Provinces), the guidelines in
Table 4.13 are the only currently-available applicable and
appropriate measures of dredging restrictions with which sediment

quality data may be effectively compared.

A variety of sediment sampling results are available, from
a wide range.of sources. These are identified in Table 4.14. Many
of these data sets were collected for narrowly-defined objectives,
or from isolated locations, and do not reflect overall conditions
in the Bay. Further, some data sets do not include data which may
be directly compared to the dredging impairment guidelines. In
addition, some data sets lack QA/QC information and other sample
collection, handling, and analysis specifics which limit their
utility for comparison with other data sets. After reviewing the
data sets described in Table 4.14, the following three sources were
selected to form the basis for evaluatlon of this 1mpa1rment

guldellne-

(1) Chemical, Physical and Bioassay Analysis of Sediment
Samples, Erie Harbor, Erie, Pennsylvania (COE, 1982)

(2) The Analysis of Sediments from Erie Harbor; Erie, PA
(COE, 1986a) _ |

(3) Chemical Analysis of Sediments from Presque Isle Bay,
Erie, Pennsylvania (FWS, 1991).

These three data sets have the common attributes of
reliable QA/QC and broad geographic coverage in sampling locations.
Each of these data sets are described individually in the following
discussions (§§4.1.1.7,1-4.1.1.7.3), followed by a discussion and

conclusions sectlon (54 1.1.7.4).

4.1.1.7.1 Chemlcal Physical and Bioassay Analysis of Sediment
Samples, Erie Harbor, Erle, Pennsylvania (COE, 1982)

Sediment sampling was conducted at 16 locations in PIB, the
harbor entrance channel, the outer harbor, and Lake Erie north of
Presque Isle. Sampling locations are depicted in Figure 4.1 (see
§4.1.1.3); no samples were collected from Sites 5 and 6 because of
hard substrate. Sampling was conducted in August, 1982. Samples
were analyzed in accordance with USEPA analytical procedures.

Analytical results are summarized in Table 4.15. For
purposes of discussion, sample locatxons are grouped according to

the following scheme:

- puter harbor: Sites 1-4
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Table 4.14. Summary of exisllng Presque Isle Bay sediment sampling data.

Sampling

Source Dale Laboratory Location Notes
Fish and Wildlifle Service, |4/24 and FWS Contract Lab | 16 locations within Metals, PCBs/pesiicides, and
chemical analysis of PiB 4/25/90 PIB PAHs; QA/QC procedures; metals
sedimenis (FWS, 1991) correlated with grain size
PADER sample #0690016 |9/20/90 DER Milt Creek slorm Only TOC and MBAS for organics

' : sewer

PADER sample #2634043 [5/8/90 PADER Confined disposal area | EP loxicily and lead only
PADER sémgle #2634044 |5/8/90 PADER Confined disposal area EP toxicity and lead only
Joint Permit Appllcalidn 8/24/89 | Microbac '{ Lampe Marina Volatiles, some semi-volatiles
for waterfront maintenance (PAHSs), and iron and manganese
activities, and associated
comrespondences and lab. _
analysis data sheets (Erie- _
Western Pennsyivania Port |8/24/89 Microbac East Avenue Boat Ramp | Volatiles, some semi-volatiles
Authority, 1989-1990) (PAHSs), iron and manganese
PADER sample #2634021 |10/18/89 | PADER Confined disposal area | EP toxicily metals only
PADER sample #2634022 110/18/89 | PADER Aclonﬂned disposal area | EP loxicity metals only
PADER sample #2634023 |10/18/89 | PADER Confined disposal 'area EP toxicity metals only
PADER sample #2634020 [10/18/89 PADER Confined diéposal area | PAH, semi-volatiles
PADER sample #2634019 | 10/18/89 | PADER Confined disposal area | PAH, pemi-volatiles
PADER sample #2634017 |9/21/89 PADER Lampe Marina Mé!als, phenols
PADER sampla #2634016 |9/21/89 PADER Lampe Marina Metals, phenols




Table 4.14. Summary of existing Presque Isle Bay sediment sampling data (cont.).

Sampling .
Source Date Laboratory Location Noles
Corps of Engineers, Buffalo | N/A N/A N/A Cites sediment and elutriate
District, environmental results for nutrients, metals,
evaluation of repalrs to conv./non-conv. poliutants from
North Pier (COE, 1988) COE, 1986 (AquaTech) report
PAHs in streams draining to| 1985 ? 3 siles within PIB PAHs
Lake Erle in and near Erie
{Plowchalk and Zagorski, 6 sites outside PIB
1986) .
Erie County Dept. Health, [1885 DER 26 sampling locations | Semi-volatiles, pesticides and
priority pollutants 1(15 within PiB) PCBs, volatiles, and EP toxicily
analyses (ECDH, 1985) metals {not all parameters tested
at all sites)
Corps of Engineers, Buffalo |8/23/82 Applied Biology, Samples 1-5: outer Procedures and detection limits
District: chemical, physical Inc. channel described.
‘and bloassay analysis of Samples 6 - 14: inner ‘
sadiment samples (COE, harbor Meials, nutrients, phenols,
1982) Sample 15: open lake | pesticides, PCBs, bioassay
. disposal area
Sample 16: lake QA/QC including duplicate
reference area samples and % recovery
{backqround)
Proposed disposal of dredge '
materials (Erle-Western | ? ? Lampe Marina Only one dala set reported. it
Pennsylvania Port may be a summary of several
Authority, 19797) samples although that is not
explained. :
Water pollution {1973 Betz 12 sites within PIB BOD, Sulfides, COD, Oil & Grease,
investigation of Erie area Environmentat and Nutrienls
(USEPA, 1975) Engineers




Table 4.14, Summary of exisling Presque Isle Bay sediment sampling data {cont.).

Sampling
L Source Date Laboralory Location Notes
Coips of Enginears, Buffalo | 1980 ? 13 sources of beachfill | Metals, pesticides, PCBs,
District, environmental through (background data) conv./non-conv. pollutanis
evaluation of annual beach |1990 : -
nourishmem (COE, 1991)
Public Notice, misc.
correspondences, and lab. |11/887 Microbac 11 Samples of fill PCBs
data sheets associated with a behind existing pier
permit application for which was fo be
expansion of the Presque removed
Isle Yacht Club Marina
(Presque Isle Yacht Club, :
1988-1989) 5/887 Microbac 1 composite sample of | EP toxicity for metals and
existing fil peslicides/PCBs
Corps ol Engineers, Buffalo | N/A ‘N/A N/A Cites data from COE, 1986
District, environmental : (AquaTech) report
avaluation of operation and
maintenance dredging (COE,
1987) _
Corps of Engineers, Buffalo | 5/86 Aqua Tech | Samples 1-5: outer Metals, pesticides, PCBs,
District, analysis of Erie Environmental harbor channel phthalate esters, purgeable
Harbor sediments (COE, Consultants, Samples 6 - 14: inner | halocarbons, purgeable
1986) Melmore, Ohio harbor aromatics, PAHSs, elulriate test
: Sample 15: open lake | for metals and nutrients, QA/QC
disposal area data, bioassays
Sample 16: lake
reference area - Same locations as in COE, 1982
(background) B




Table 4.15. Metals and selected chemical parameters in PIB and Erle area sediments - 1982.1

Sediment Sampling Locations and Concentrations.

Presque  Isle Bay Sltes
Quiter Harbor Sltes Disposal] Lake
"Inner Harbor® Sites . "Harbor Basin” Sites *PIB background* Area Rel.
Parameter 1 2. 3 4 -7 9 10 11 12 14 15 16
Arsenic (As) 1.1 1.54 1.87 1.79 1.10 1.40 1.61 1.70
Cadmium (Cd) 2.30 2.78 385 5.35 3.24 3.40 3.3
Chromium (Ct) 3.70 28.40 | 36.20 | 41.90 | 23.90 40.29 | 317.98
Copper (Cu) 35.52 | 42.47 | 39 - 39.83 | 34.31
kon (Fe) 16,001 | 21,455 [ % 12,042 |
Lead (Pb) 42.7 | s2.3 | 51.2 pBotiny: Bolrer L e es | 12200 [ e 15 | 1easy
Manganese (Mn) 289.42 | 345.06 263.76 ] . . .43
Mercury {Hg) <0001 | <0.001 | «0.001 | <0.001 | <0.001
Nickel (N)) | 26.98 L?;i 40.3 | 46.8 | 26.92
Zinc (Zn) 90.0 100.0 | 120.5 | 147.9 ] 1940 |
~|cco 28,088 | 39,658 | 71,288 | 72,823 | 31,474 | ¥
TKN 156 262 342 618 222
|Ammonia-N 65 78 46 so | as
Total Phosphorus 79 1) a8 134 [A)
Cyanide <083 | <063 | <063 | <063 | <063
Oll and Grease 0.022 | 0.051 0.068 | o0.101 0.051
Volatlle Solids {%)] 1.96 3.12 4.08 4.94 2.68
# nonpolluted:] 13 [ 9 12 9 10
# mod. poliuted:
#_heavlly poliuted:}

_Bold : Indicales values which fall within the USEPA "moderately-poliuted” guidsline.

i : Indicates values which excesd the USEPA “heavily-poliuted” guideline.
Shes 1 - 4 are outer harbor channat locations.
Sites 7 - 14 are In Presqua Isle Pay,
She 15 Is an open lake disposal area.
Site 16 Is an open lake “relerence” (background} location.
All concentrations ara in mg/kg dry weight unlass otherwise noted.
1 From COE, 1982a.



- PIB "background": Sites 13-14

- PIB "inner harbor“:.sites f-9

- PIB "harbor basin": Sites 10-12

- Lake Erie dumping site:‘Sife_ls, and

- open lake control ("referen¢eﬁ) site: Site 1s.

Again, no samples were cbtained from'Sités 5 and 6 (the entrance

channel) .

The artificial segregatlon of PIB sample sites according to
three geographic subgroups was done to facilitate inspection of the
sample data for possible correlations between contaminant
concentrations and proximity to possible contaminant sources.

Sites 10-12 are located lmmedlately offshore of the industrialized
waterfront area of Erie, including the area of the mouth of Mill .

Creek. Sites 7-9 are further offshore, but still within the area
directly affected by commercial and industrial traffic. Both the

harbor basin and inner harbor sites (#s 10~-12 and 7-9, '
respectively) are subject to periodic dredging. Sites 13-14 are in

an area of PIB which receives little commercial and industrial Y
traffic, and represents more natural, background conditions within {
the Bay (i.e. these sites are not dredged). Site 15 is the Lake

Erie disposal (dumplng) site, and Site 16 is an open lake control

site.

The results of the 1982 sampling in Table 4.15 were
compared with the USEPA guidelines presented in Table 4.13. To
illustrate the results of this comparison, those sample results in
Table 4.15 which fall within the '"moderately polluted®” guideline
range are indicated in bold type; those values which fall within
the "heavily polluted" guideline range are indicated in bold,
shaded type ("nonpolluted" values are indicated in normal type).
The total number of parameters falling in the "nonpolluted",
"moderately polluted®, and "heavily polluted" guideline category
ranges for each sample site are indicated at the bottom of the
table. Because no Barium results were provided for the 1982
samples, and all PCB analysis results were below the detection
limit (<2 mg/kg dry weight), these parameters are omitted from
Table 4.15. Also, although all cyanide values are indicated as
"nonpolluted®, the detection limit used (0.63 mg/kg) is more than
twice the 0.25 mg/kg "hlghly polluted" guideline level.

4.1.1.7.2 The Analysis of Sediments from Erie Harbor; Erie, PA.
(COE, 1986a)
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Sediment sampling was conducted at 16 locations in PIB, the
harbor entrance channel, the outer harbor, and lLake Erie north of
Presque Isle. Sampling locations were the same as used in COE, -
1982 and are depicted in Figure 4.1 (see §4.1.1.3). -Sampling was
conducted in May, 1986. Samples were analyzed in accordance with

USEPA analytical procedures.

Analytical results are summarized in Table 4.16. For
purposes of comparison, sample locations are grouped according to
the same general scheme used in presenting the 1982 COE results:

- outer harbor: Sites 1-4

= PIB "background": Sites 13-14

- PIB "ihner harbor": Sites 7-9

- PIB "harbor basin": Sites 10-12

- Lake Erie dumping site: Site 15, and

- open lake control ("reference") site: Site 16.

The 1986 report includes results from Sites 5 and 6 (the
"entrance channel"), which were not available in the 1982 report.
The reasons for the artificial segregation of PIB sample sites
according to geographic subareas are described in §4.1.1.7.1,

above.

The results of the 1986 sampling in Table 4.16 were
compared with the USEPA guidelines presented in Table 4.13. To
illustrate the results of this comparison, those sample results in
Table 4.16 which fall within the "moderately polluted" guideline
range are indicated in bold type; those values which fall within
the "heavily polluted" guideline range are indicated in bold,
shaded type ("nonpolluted" values are indicated in normal type).
The total number of parameters falling in the "nonpolluted",
"moderately polluted®, and "heavily polluted" guideline category
ranges for each sample site are indicated at the bottom of the

table.

Although analytical results for barium were not available
in the 1982 report, the 1986 report includes this parameter, and
barium results are included in Table 4.16. PCB analysis results
were all below the detection limit used in the 1982 report (<2
mg/kg dry weight) and were omitted from the 1982 analysis results
summary (Table 4.15). 1In the 1986 report, all PCB analysis results
except Site 9 were alsoc below the 0.10 mg/kg detection limit, and
PCB results were not included in the 1986 analysis results summary
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Table 4.16. Mewis and selected chemical parameters in PiB and Erie area sediments -

1986¢.

# heavily polluted

Parameter
Arsanic (As)
Barium (Ba)
Cadmium (Cd)
Chromium (Cr}
Copper (Cu)

lron (Fe) (x1,000)

COD (x1000)

TKN

Ammonia-N

Total Phosphorus
Cyanide

Qll and Grease
Volatile Solids (%

Pfocquo isle Bay Sites

"Inner Harbor® Sites
7 8 9

“Harbor Basin® Sites .
10 11 12

*PIB Background®

13

Outer Harbor Sites "Entrance Channei®| Disposal Lake Ref.
‘ Area {background)
Parameter 1 | 1 Dup. 2 3 4 5 5 15 16 | 16 Dup.
Arsenic (As) ’ 7 L] 3 8
-|Barium ({Ba) . 25 10 13 37 26 22
Cadmium {Cd)} 1 1 <0.5 <0.5 2 <05 1.5 1.5 ] 0.8
Chromium (Cr) 9 9 10 9 12 5 5 18 1" 9.2
Copper (Cu) 25 25 25 23 24 78 9 a2 18 16
Iran (Fe) (x1,000) 20 20 22.9 24.1 16.9 8.08 - 8.3 18.5 18.3 15.4
" |Lead (Pb) 14 12 12 14 18 7.5 9 .28 18 16
Manganese (Mn) 260 250 260 290 280 124 110 210 220 217
Mercury (Hg) «<0.04 0.05 <0.04 0.03 0.08 0.05 <0.05. 0.12 0.08 0.a7
Nickal (Ni) 19 18 19 19 19 9 8 23 21 18
Zinc (2n) 74 74 | 74 75 97 34 150 150 8s az
COD (x1000) 37.4 46.3 40.1 36.7 54.1 <14 5.8 $3.8 33t 40
TKN 906 1310 1010 815 1480 27 211 887 1030 1500
Ammonia-N 21.2 206 26.9 18.5 £§4.2 7.24 9.47 23 19.5 18.6
Total Phosphorus 833 633 618 573 496 348 257 527 500 501
Cyanide
Qil and Grease 327 293 284 I 837 870 108 257 600 373 316
Volatile Solids (%)] 2.48 2.83 2.32 2.25 3.4 0.83 1.04 3.14 2.33 2.62
# nonpoliuted: 10 12
# mod. poliuted:

14

# nonpoliuted:
" # mod. polluud

Bold

¢ indicates values falling within the ¥
USEPA “moderately-poliuted” guade!me

Sites 1 - 4 are outer harbor channel locations. Sites 5-8 are in the entrance channei.

Sites 7 - 14 are in Presque Isie Bay.

Site 16 is an open lake “reference” (background) location.
All concentradons in mg/Xg dry weight, uniess otherwise noted.
1 From COE, 1986a.

Site 15 is an cpen lake disposal area.

%: Indicates values which exceed the
USEPA “heavily-paliuted” guideline.



(the PCB value from Site 9 was 1.7 mg/kg, or 17% of the >10.0 mg/kg
threshold guideline for impairment of dredging from PCBs).

Chemical Analysis of Sediments from Presque Isle Bay,

4,1.1.7.3
Erie, Pennsylvania (FWS, 1991)

Sediment sampling was conducted at 16 locations in PIB, the

‘outer harbor, and Big Pond (Presque Isle State Park) by the FWS, in

April, 1990. Sampling locations are depicted in Figure 4.3. These
locations are substantially different from those used in the COE,
1982 and 1986a studies; the only sites which are essentially
coincident are COE Site 9 and FWS Site 7 (compare Figures 4.1 and
4.3). Rigorous QA/QC procedures were employed by the laboratories
analyzing the samples. While the speciflc analytical procedures
were generally not identified, it is believed that all samples were
analyzed in accordance with USEPA analytical procedures-or their

equivalents.

- Analytical results are summarized in Table 4.17. For
purposes of comparison, sample locations are grouped according to

the following general scheme:

- PIB "Erie nearshore": Sites 1- 2, 4-6, and 8-12
. : a e
- PIB”“lnner harbor"' Site 7

- PIB "“central basin": Sites 14-15
- PIB "peninsula nearshore": Site 13, and
- Big Pond (Presque Isle State Park): Site 16.

- outer harbor: Site 3

[FERE

LR L

NH3, total phosphorus, c¢yanide, o0il and grease, or volatlle.sollds,
these parameters are not included in Table 4.17, and cannot be
compared with the USEPA dredging impairment guidelines.

The results of the 1990 sampling in Table 4.17 were
compared with the USEPA guidelines presented in Table 4.13. To
illustrate the results of this comparison, those sample results in
Table 4.17 which fall within the "moderately polluted® guideline
range are indicated in bold type; those values which fall within
the "heavily polluted" guideline range are indicated in bold,
shaded type ("nonpolluted" values are indicated in normal type).
The total number of parameters falling in the "nonpolluted",
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"moderately polluted"”, and "heavily polluted" guideline category
ranges for each sample site are indicated at the bottom of the

table.

4,1.1.7.4 Discussion and Conclusions

Clearly, this use is impaired, based on the USEPA

guidelines. In fact, as may be seen from comparing Tables 4.16 and

4.17, PIB sediments are moderately to heavily polluted for most of

the USEPA guideline parameters. However, it is interesting to note

that one parameter which does not exceed the guideline value is

mercury; this result is corroborated by the results of the fish

flesh contaminants evaluations (see §4.1.1.1) which showed the

mercury levels in PIB fish to be no different than those of Lake

Erie fish. It is also interesting to note that while arsenic

levels exceeded the guidelines in most PIB sites, high arsenic

levels were also recorded from the unimpacted lake reference site

(Table 4.16), and moderate levels were recorded from the isolated

site in Big Pond (Table 4.17). Further, based on the most recent

(1990) data, the only PIB site which was not contaminated, for any

guideline parameter, was the site at the mouth of Mill Creek.

Finally, it is noted that no discernible pattern of contamination

is readily apparent, and no contaminant "hot spots" are immediately

recognizable in the available data. These observations do not .
t‘—*’ =

- modify the conclusion that this use is impaired, but relate more to

the sources of pollution and pollutant dispersion pathways, and are
discussed in more detail in §4.2 and Chapters 5 and 6.

No current standard or guideline value exists for sediment
PAH levels. Therefore, PAHs are not included with the problenm
contaminants identified through the application of the current -
guidelines to the available data. However, PAH levels are
considered to be elevated, based on other Great Lakes sites, and
are " ... one to three orders of magnitude higher than unpolluted
reference sites" (FWS, 1991). In addition, the results of fish
studies, while not conclusive, implicate PAHs as possible
contributors to (but not directly causing) the external
abnormalities observed in PIB brown bullheads. Therefore, PAHs are

included in the sediment contaminants of concern, as a precaution.

At present, the USEPA guidelines are the applicable
standards with which to evaluate this AOC listing guideline.
However, it should be noted that these guidelines are nearly 15
years old and do not reflect current scientific knowledge regarding
the extrapolation of human health and aquatic life risks from
sediment contaminant levels. In fact, the current guidelines were
simply derived through a process in which the levels of selected
parameters from multiple lake sites were averaged, in order to
establish background contaminant levels. The logic was that
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Table 4.17. Melals and seloclec_l characteristics of PIB sediments - 1990.1

PtB-"Erie Nearshore" ' “Inher *penin. Big outer
harbor” | “central basin® n-shore"}] Pond | harbor
Parameter 13 16 3
Afsenic 4.06 [:12:67
Barium 6.16 | 43.24
Cadmium ND 2.20
Chiomium 230 | 18.78
Capper : 302 | 48.31
lron (1,000} _ 271 Pt
Lead g ND
|Manganesa 85.00 :
Mercury ND 0.211
Nickel 3.38 30.41
Zinc 18.81 | 161.68
Jotal PCBs <043 | <042
# non.; 1 5
# mod.;| 1 7
35.00 41.20 69.30 6490 | 225650 | 56.40 §2.50 §3.10 68.00 68.90 63.60 77.00 76.90 7710 | 2610} 4080
7.81 8.64 10.53 5.82 0.24 402 4.14 4.87 5.55 3.70 3.40 5.30 5.05 3.00 0.2t 1.52
56.00 ‘ 84.43 97.85 06.22 | 44.70 | 84.97 80.33. ] 80.88 97.23 0624 85.11 98.70 90.72 98.27 | 4416 | 93.25
4g.+00 35.57 2.357 ‘ .77 65.22 1 16.03 19.867 10.32 3.76 | 378 4,80 030 | 028 | 372 65.84 6.75

Notas: :

Bold * indicates vales which fall within the USEPA “moderatoly-poliuted” guideline.
jiidiils: indicates values which exceed the USEPA “heavily-poliuted” guideling.

SIIO s h the outer harbor.

Site 18 Is in Big Pond on Presque isle.

All other siles are within Presque isle Bay.

These sites do not corespond with the Corps ol Englnnu (1982 and 1686a) sites.

Al concentrations are in mg/kg dry weight unjess otherwise noted.

t From FWS, 1901.




sediments with contaminant levels no higher than background levels
could be deposited in open lake disposal areas with no significant
adverse effects, because the contaminant levels would be
compatible. However, these averaged values do not reflect regional
differences in natural background levels. Although the existence
of these guideline values tend to encourage simple comparisons with
bulk sediment chemistry, such additional factors as elutriate test
results, contamination sources, benthos populations, particle size
distribution, and sediment color and odor are also intended to be
considered in evaluating the pollution status of sediments.

The above observations do not modify the basic observation
that this use is impaired, based on the currently-applicable
guidelines. However, many practical and technical issues exist
which limit the applicability of at least some of these guideline
‘values to PIB. The USEPA is currently developing new guidelines
and criteria to be used when evaluating sediment contamination.
These new guidelines will replace the 1977 guidelines which were
used in this analysis, and therefore a new evaluation will need to
be made to determine the status of this impairment when the new
guidelines are released. These issues affect the identification of
pollutants of concern and pollutant dispersion pathways, and are
discussed in §4.2 and Chapters 5 and 6.

4.1.1.8 Eutrophication or Undesirable Algae'

“When there are persistent water quality problems (e.g.
dissolved oxygen depletion of bottom waters, nuisance algal
blooms or accumulation, decreased water clarity, etc.)
attributed,tﬂrcultural eutrophication."

Very little information exists regarding the trophic status
of PIB. Slgnlfxcant hdsﬁorlcal studies are based on water quality
information which is more than 15 years old (PADER, 19?6, Penelec,
1973). These sources generally conclude that the Bay is eutrophlc
However, these data do not reflect the recent advances in pollution
control in PIB, and are not representative of current conditions in
the Bay.

In 1985, the DER conducted a Priority Water Body Survey on
PIB, to determlne its suitability to support water contact
recreatlon (PADER, 1986). This survey concluded that PIB was
suitable for water contact recreation, and recommended that this
~ use be added to the Bay, as an additional protected use (see
§4.1.1.10). At that time, both PIB and Lake Erie were rated as
"eutrophic™" (PADER, 1986). However, this assessment was apparently
subjective, as the survey focused primarily on the characterization
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of bacteriological water quality and did not involve collection and
analysis of data on other parameters common to a trophic state

assessment.

PIB (PADER,

In 1990, the DER conducted a "Trophic State Analysis" of
1991), specifically designed to determine the trophic

state of the Bay. The lack of appropriate historical information
on the trophic status of PIB was cited as one of the reasons for
conducting this study. 1In accordance with §95.6 of the Pa. Code, a
trophic state analysis involves (1) a systematic evaluation of
trophic status, and (2) development of point and nonpoint source
controls recommendations for nutrients sufficient to provide the
appropriate level of protection or water quality improvement. In

- this analysis, three PIB locations were sampled in 1990. Three
sampling events were conducted at each sampling location,
corresponding to the times of spring overturn (mid-April), summer
stratification (mid-August), and fall overturn (late-October). A
computer model was then used t¢o evaluate the sampling data and
derive a "trophic state index". This index is based on
productivity, and includes consideration of such key variables as
DO, water transparency, phosphorus, chlorophyll a, and pH.

follows:

(1)

(2)

(3)

Key findings of the 19%0 DER study may be summarized as

No nuisance algal blooms or cother excessive growths of
algal or aquatic macrophyte species were identified
(although such conditions existed in PIB in the early
1960s, they essentially disappeared following a
program of sewage discharge controls).

No dissolved oxygen depletion of bottom waters was
observed. DO levels during the summer stratification
period, when benthic DO levels are typically lowest,
were only slightly less than surface levels (>=78% of
surface concentrations), and always at least 2.0 mg/1l
above the 5.0 mg/l ambient water guality standard).

Water clarity has improved dramatically in recent
years. This increase is common to entire portions of

" Lake Erie, and is evident in PIB as well. Decreases
in nutrients lcading may be a primary reason for this

observed increase in water clarity (as related to
diminished growth of planktonic algal species),
however the recent appearance of large populations of
the filter-feeding zebra mussel (Dreissena polymorpha)
is cited as another potential contributing factor.
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(4) The results of the computer-based tropic state
analysis place PIB in a "mesotrophic" category. A
Trophic State Index (TSI) of 53.2 was derived as a
result of the DER analysis, which places PIB within
the 45-55 mesotrophic range (a TSI of <45 is
oligotrophic; a TSI of >55 is eutrophic).

This analysis concluded that the trophic status of PIB is
primarily driven by non-point loads of nutrients (i.e. phosphorus),
and that further point source reductions would result in <5% change
in the TSI. Consequently, no addltlonal p01nt source controls are

recommended in this analysis.

: The conclusions of the DER Trophic State Analysis regarding
DO levels are based on three sampling events during 1990. For
comparison, available ambient water quality data from the Bay
sampling station maintained by the DER (WQN 632) for the period
1985-1990 were retrieved from STORET and reviewed. The STORET data
supported the conclusions of the DER Trophic State Analysis. A
total of 23 DO results were retrieved for the 1985-1990 time
period, with an average of 8.9 mg/l. Only one DO value in the six
year period of record reviewed fell below the 6.0 mg/l DO standard
(5.7 mg/l, on 6/21/89). The second lowest DO was 6.7 mg/l
(7/12/89), and all other recorded DO values were >= 7.0 mg/l.

As discussed above, PIB does not exhibit any of the classic
symptoms of cultural eutrophication. No nuisance algal blooms, .
benthic oxygen depletion, or decreased water clarity problems are
evident. Consequently, no impairment of this guideline is
indicated or concluded.

4.1.1.9 Restrlctions on Drlnklng Water Consumptlon, or Taste and
Odor Problems' : e

"When treated drinking water supplies are impacted to the
extent that: 1) densities of disease-causing organisms or
concentrations of hazardous or toxic chemicals or
radioactive substances exceed human health standards,
objectives or guidelines; 2) taste and odor problems are
present; or 3) treatment needed to make raw water suitable
for drinking is beyond the standard treatment used in
comparable portions of the Great Lakes which are not
degraded (i.e. settling, coagulation, disinfection)."

PIB is not used as a source of drinking water. Potable
water for the City of Erie and Presque Isle is drawn from Lake
Erie, through two intakes northwest of the peninsula (see Chapter
3). These intakes are on the opposite side of the peninsula from
the PIB outlet, and normal lake currents are toward the east, which

41



would carry any contaminants discharged from PIB in the opp051te
direction from the water intakes.

Treatment consists primarily of filtration, for the removal
of suspended solids (a coagulant increases settling efficiency),
followed by chlorination for bacterial control. During certain
times of the year, activated carbon and pota551um permanganate are

added for taste and odor control.

The City does not experience any problems meeting drinking
water .standards, and is not required to provide a level of
treatment which exceeds the standard practices used in other Lake
Erie locations. Because PIB is not used as a source of drinking
water, and because no indication of any problems in the City's
drinking water supplles is apparent no impairment of this
benef1c1al use is indicated. _

4.1.1.10 Beach Closings

"When waters, which are commonly used for total-body
contact or partial-body contact recreation, exceed
standards; ‘objectives, "br guidelines for such use.""

As discussed in Chapter 3, water contact recreation is a a
designated and protected use for most of PIB. This use is not (I
protected for the navigational channel, or that portion of the Bay
north of the public dock which is identified on navigational charts
as the "inner basin" and/or "harbor basin" (see Figure 4.5).

Water contact recreation may include total-body contact
activities such as swimming, sail boarding, and water skiing, or
partial-body contact activities such as boating and fishing. PIB
is not extensively used for swimming, for two primary reasons.

First, no public beaches exist within the Bay, and swimming is
prohlblted within 500 feet of the shoreline~within the jurisdiction
of Presque Isle State Park. Second, 11 guarded public beaches are
maintained along the Lake Erie margin of the peninsula (Beach 11 is
located in the outer harbor). However, the Bay is heavily used for
sail boarding, water skiing, boating, and fishing (water skiing is
prohibited within 500 feet of the shoreline within the jurisdiction
of the Park). Therefore, PIB is commonly used for water contact

recreational activities.

. Based on the water contact recreation protected use, the
applicable standard is bacteriological, defined in DER's Water
Quality Standards (Chapter 93, §93.7) as follows:

"During the swimming season (May 1 through
September 30), the maximum fecal coliform level shall be a
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geometric mean of 200 per 100 milliliters {(ml) based on
five consecutive samples each sample collected on different
days; for the remainder of the year, the maximum fecal
coliform level shall be a geometric¢ mean of 2,000 per 100
milliliters (ml) based on five consecutive samples

collected on different days."

In addition to the geometric mean standard, water contact
recreation is considered to be impaired when any single fecal
coliform count exceeds 1,000/100 ml (ECDH, 1990a)

In 1985, the DER conducted a detailed revaeu-of water
quality conditions in PIB for the express purpose of determining if
conditions were appropriate for designation of water contact
recreation as a protected use for the Bay (PADER 1986a). Prior to
the 1985 DER study, water contact recreation was not an intended or
protected use of PIB, reflecting the degraded water quality
conditions which existed in the Bay in the 1970s and into the early
1980s. The DER review included evaluation of fecal coliform data
collected from 11 PIB locations. Five of these 11 stations were
sampled by the DER, over a five-consecutive-day period during the
1985 swimming season. These data were compared with the 200 fecal

Y
—*

i Two of the 11 PIB stations were sampled by the City of
Erie's Bureau of Sewers, and the remaining five stations were
sampled by the ECDH. The Bureau of Sewers samples were collected
on six non-consecutive days during the 1985 swimming season.
Because these data were collected on non-consecutive days, they
should be compared with only the 1,000 fecal coliforms/100 ml
single-measurement standard, however a geometric mean of these data
was also calculated for comparison with the 200 fecal coliforms/100
ml standard. The ECDH samples were collected during the 1984 and
1985 swimming seasons. While these samples were individual
measurements, and no geometric means could be developed, the sample
results were also compared with geometric mean standard (this is a
conservative approach, in that the geometric mean standard is much
lower than the instantaneous measurement standard, which would be

the applicable criterion).

Results of the 1984-1985 PIB fecal coliform sampling
efforts are depicted in Table 4.18. The corresponding sampling
locations are depicted in Figure 4.4. As represented in Table
4.18, no violations of either the geometric mean or single
measurement standards occurred in sampling locations 1-5 or 13-16.
The two sampling locations where vioclations were observed were at
the mouth of Mill Creek (location #7) and at the exit of the Bay at
the navigational channel (location #8). These locations reflect

the CSO discharges to Mill Creek.
R i .
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Tabie 4.18. 1984-1985 PIB fecal coliform sampling data.
Sample Numbers and Numbers of Fecal Coliform Colonies/100 ml

Sampling Geometric
Location 1 2 3 ' 4 5 6 Meani!

1 3 1 ' 1 2 78 - 3

2 3 2 1 0 1 - 2

3 7 0 1 1 0 - 2

4 3 1 | 0 0 0 - .2

5 50 23 23 148 20 - 38

7 1,400 2,200 1,500 60,000 2,900 2,600 | 4,313

8 720 150 1,070 4,000 32 360 375
13-16 #13: <10 #14: <10 #15: 80 #16a: <10 #16b: <10 - -{3)

(1} Sampling dates are September 16-20, 1985 for sampling locations 1-5; for locations 7
and 8, the dates are May 29, July 11 and 24, and August 1, 14, and 22, 1985; dates for
locations 13-16 are 7/25/85 for #13, 5/15/84 for #14, 5/7/84 for #15, and 5/15
and 25/84 for #16a and 16b (two samples were recorded from location 16).

() The geometric means for sampling locations 7, 8 and 10 are based on the last five dates
- (sample numbers 2-6). ‘

( 3} No geometric mean is possible, as only one ‘sa'rhples is available from each location (two
samples were collected at location #16). o

Table 4-20. PIB ambient water quality data vs industrial water supply -criteria
. (all values in mg/H).
Number ' -
Parameter of samples Average Maximum Criteria
‘residue 4 161 . 176 ) 500 ave.
B : {max. 750)
nitrate & nitrite 22 0.05 0.13 10
chloride , 4 18.25 21 - 250
sulfate 23 28.79 53 250
iron 22 - 0.227 0.672 1.5
manganese 22 0.037 _0.100 1.0
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Based on the results of the 1985 survey, the DER added
water contact recreation to the protected uses of PIB. Recognizing
the dangers to water contact sports from commercial traffic in the
harbor basin and navigatiocnal channel, water contact recreation was
not designated as a protected use in this portion of the Bay.

Fecal coliform data from 1984 and 1985 indicated that PIB
met the applicable standards for the protection of water contact
recreation. Another intensive fecal ceoliform sampling effort on
PIB was completed by the ECDH in 1990. The results of this
sampling are provided in Table 4.19 (ECDH, 1990). Sampling sites
from which the Table 4.19 data were collected are depicted in
Figure 4.6. These locations represent those PIB locations where
shore-based water contact recreation activities are most likely to
occur (i.e. sites where water access is readily available from the
shore). Consequently, these sites are highly relevant locations to
act as indicators of the suitability of PIB for water contact.

recreational use.

Based on the 1990 ECDH data, as well as the findings of the
1985 DER review, no major impairment of the water contact
recreation designated use of PIB exists, but there is limited
impairment at the mouth of the Mill Creek Tube and possibly at
other creek and stormwater inputs to the Bay. Since there is some
use of these areas, albeit illegal, for water recreation, and
therefore a potential health concern, this use will be considered
partially impaired pending the completion of the City's program to
correct CSO's. It will be re-evaluated at that time.

4.1.1.11 Degradation of Aesthetics

- "When any substance in water produces a persistent
objectionable deposit, unnatural color or turbidity, or
unnatural odor (e.g. oil slick, surface scum)."

At certain times, a thin oil film (a surface "sheen") may
be observed in the waters of Mill Creek, near its mouth at PIB.
However, this effect appears to be limited to the immediate area of
the mouth of Mill Creek and is not reported to extend into the Bay

for any appreciable distance, or persist for unusual or
unanticipated durations. While the sources of this film are not
well defined, this effect is typical of urban runoff, and the
degree or extent of the Mill Creek phenomenon does not appear to be
unusual or atypical for urban settings.

During and following rainfall events, turbid runoff is

d%scharged to the Bay from tributaries in the watershed, including
Mill Creek, Cascade Creek, and smaller streams, as well as CSOs and
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Table 4.19. 1990 PIB fecal coliform sample results.

Sample Sites and Results (fecal coliforms/100 ml)

Sampling Date 1 2 3 4 5
5/9/90 70 <10 20 <10 1,000
5/15/90 70 <10 10 <10 20
5/22/90 20 10 30 <10 40
5/30/90 .- <10 <10 10 80
5/31/90 <10 .- . - - ..
6/1/90 10 . - ‘- .. - -

 6/6/90 160 30 120 <10 10
6/13/90 250 10 50 - <10 <10
6/28/90 300 40 <10 20 10
7/3/90 | 20 100 <10 20 20
7/11/90 300 <10 20 10 10
7/18/90 - - <10 20 <10 <10
7/25/90 20 <10 <10 <10 10
8/1/90 110 <10 <10 a0 <10
8/8/90 110 <10 20 20 50
8/15/90 100 <10 60 <10 50
8/21/90 70 .- 30 .. .
8/22/90 40 50 10 70 <10
8/22/90 50 .- <10 20 <10

Geometric means 53.5 3.8 8.4 3.7 10.8
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storm sewers. It is reported that a plume of more turbid water may
sometimes be observed in the Bay following rainfall events,
originating in the central harbor basin (near the mouth of Mill
Creek) and exiting the Bay through the navigational channel. Such
turbidity results from sediment carried into the Bay from erosional
processes in the watershed. While the rates of natural erosion are
accelerated by urban development, the periodic¢ presence of
nearshore turbidity following rainfall events is not unusual for an
urban setting. There is no indication that the observed turbidity
along the urbanized south shore of PIB is unusually severe or
persistent, or otherwise atypical. )

At the mouths of Mill Creek, Cascade Creek and various
storm sewers, various man-made objects (which can generally be
categorized as trash, debris, or junk) may be observed, ranging
from pieces of discarded furniture to empty food containers .
(bottles, cans, and the ubiquitous fast food packaging materials).
These objects, which are often referred to as "floatables", are
common components of urban runoff. The distribution of floatables
appears to be concentrated in the urbanized south shore of PIB,
from which they originate, and is apparently not a significant
aesthetics issue in the Bay in general.

As noted above, the south shoreline of the Bay and the
central basin are impacted by periodic incidences of turbid water
and floating debris of urban origin, and a surface sheen is
frequently visible in the mouth of Mill Creek. However, the extent
or severity of these problems is apparently not atypical of, or
unusually severe for, an urbanized watershed, and is an unfortunate
but natural consequence of urban runoff. The increased turbidity
results from erosional processes in the watershed and does not
persist for unusually long periods following rainfall events.
Generally, these aesthetics problems (1) occur in
industrial/commercial areas of naturally limited aesthetics, (2)
are localized in their extent, and (3) are directly related to
runoff episodes and are not unusually persistent. No other
evidence of unnatural or persistent discoloration of the water, or
other sources of aesthetic impairment are known to occur. From the
perspective of the overall PIB resource, which offers unique visual
amenities, these localized problems are not considered to be
significant and this beneficial use of the Bay is not considered to

be 1mpa1red.

4.1.1.12 Added Costs to Agriculture or Industry

"when there are additional costs required to treat the
water prior to use for agricultural purposes (i.e.
including, but not limited to, livestock watering,
irrigation and crop spraying) or industrial purposes (i.e.
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intended for commercial or industrial applications and
noncontact food processing)."

With the closing of the Pennelec generating station, PIB is
not used extensively for industrial, commercial, or agricultural
water supplies. However, it is reported that one small industrial
user continues to use water from PIB for process water (Vogel,
1991). This user, Quin~T, occupies an old GAF plant near the
intersection of 16th and French streets and manufactures asbestos
gaskets and related products. Water is pumped to the plant from an
intake near the Litton docks. At the plant, the water is allowed
to gravity settle; clear water is used in the manufacturing
process, and the settleable solids are discharged to the City
sewer. No water treatment processes or additional costs are
required, and no impairment of this listing guideline is indicated.

Industrial water supply is a protected use in PIB.
Pennsylvania water quality criteria and standards for this use are
promulgated in Title 25, Chapter 93 of the Pennsylvania Code.
Criteria exist for coliforms, chloride, color, fluoride, iron,
manganese, nitrate plus nitrite, phenolics, sulfate, and total
dissolved solids (residue). Water quality data for WQN 632 for the
period 1985-1990 were retrieved from STORET for comparison with

these criteria.

STORET data were available for seven of the 10 parameters
for which water quality standards for industrial water supply
exist. A brief summary of the STORET data is provided in Table
4-20 for six of these seven parameters. Data for the seventh
parameter, coliform bacteria, are summarized and discussed in
previous §4.1.1.10 and are not repeated here (no violations of the
5,000/100 ml coliform criterion are indicated). As seen in Table
4-20, no exceedances of the applicable water quality criteria for
industrial water supply were indicated in the 1985-1990 STORET

data-base.

The results of the water quality data comparison in Table
4-20 confirm that the industrial water supply use of PIB is being
met, and no impairment of this AOC listing guideline is indicated

or concluded.

4.1.1.13 Degradation of Phytoplankton and Zooplankton
Populations

"When phytoplankton or zooplankton community structure
significantly diverges from unimpacted control sites of
comparable physical and chemical characteristics. In
addition, this use will be considered impaired when
relevant, field-validated, phytoplankton or zooplankton
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Number

Table 4-20. PIB ambient water quality data vs industrial water supply criteria
(all values in mg/). ‘

Parameter of samples Average Maximum Criteria
rasidue' 4 161 176 500 ave.
' - (max. 750)
nitrate & nitrite 22 £ 0.05 0.13 10
chioride 4 18.25 21 250
sulfate 23 28.79 53 250
iron 22 0.227 0.672 1.5
| manganese 22 0.037 0.100 1.0



bioassays (e.g. Ceriodaphnia; algal fractionation
bioassays) with appropriate quality assurance/quality
controls confirm toxicity in ambient waters."

This AOC listing guideline contains two tests. The first
is whether the resident phytoplankton or zooplankton community
structure is significantly different from unimpacted control sites.
A second or alternate test is whether bicassays have confirmed that
ambient waters are toxic to phytoplankton or zooplankton. Each of
these tests are addressed separately in the following discussions.

4.1.1.13.1 Phytoplankton/Zooplankton Community Structure

~ Few studies are known to exist which describe the structure
of the PIB phytoplankton and zooplankton community. The primary
known references (2Zagorski and 0'Toole, 1970; Penelec, 1973) are
approximately two decades old, and can no longer be considered
representatlve of current condltlons in PIB. .

In addition to the relative age of the available PIB
phytoplankton/ zooplankton data, another significant problem in
applying this test is the difficulty in identifying another site
with "comparable physical and chemical characteristics". 1In a
recent attempt to assess the structure of the PIB macrobenthos
community, it was concluded that the physical conditions of PIB are
so unique along the southern shore of Lake Erie that no
fully-comparable site exists (Campbell, 1991). The nearest
physically-comparable site would be so removed, gecgraphically, so
as to no longer be chemically-comparable.

A third complicating factor is the recent appearance of
large populations of the zebra mussel (Dreissena polymorpha) in
PIB. The zebra mussel is an effective filter-feeder, and may
remove large numbers of plankton from the water column.
Investigators have speculated that recent increases in the water
clarity (transparency) of PIB may be the result of the feeding
habits of the zebra mussel (PADER, 1991). Therefore, in addition
to the requirement that an "unimpacted control site" would have to
be both chemically and physically similar, any such site would also
have to exhibit a comparable water-volume-to-zebra-mussel-density
ratio to negate any bias introduced by the presence of large
populations of a filter-feeder within the nearly-enclosed PIB

system.

In summary, no current data are known to exist which
describe the community structure of the phytoplankton and
zooplankton populations of PIB. Further, even if such data were
available, significant problems would be encountered in identifying

an unimpacted control site for comparison.

47



4.1.1.13.2 Phytoplankton/Zooplankton Bioassays

This is the second of the two tests in this AOC listing
guideline. In this test, impairment is demonstrated when reliable
bioassays have demonstrated ambient water column toxicity to
phytoplankton or zooplankton test species. No such test results
are known to exist. The closest such information available is from
bioassays of sediment toxicity, performed for the COE in 1982 and
1986 (COE, 1982; COE, 1986a).

The COE biocassay test results have been previously
described, in §4.1.1.3. Because these tests were on sediment
rather than water column toxicity, no direct comparison of the COE
bivassay results with this A0OC listing guideline is possible.
However, given the lack of any ambient water column toxicity test
data, the sediment toxicity test data are reviewed here as
anecdotal indications of 90551b1e water column toxicity problems
(i.e. if the sediments are toxic to zooplankton or phytoplankton,
it is possible that contaminants may leach from the sediments to
the overlying water column in sufflczent concentrations to cause

water column toxicity).

The copepod Daphnia magna (a planktonic crustacean) was the .
test organism used in the COE sediment toxicity bioassays. Results |7
of the 1982 and 1986 Daphnia magna bioassay studies are summarized
in Table 4.10 (see §4.1.1.3). These results indicated that PIB
sediments were found to range from "nonpolluted" to "moderately
polluted" with regard to Daphnia magna in the 1982 study, and’
"moderately polluted" in the more recent, 1986 study (mortality
rates ranged from essentially zero to 32% in 1982, and from 18 to

45% in 1986).

However, it may also be seen in Table 4.10 that comparable
mortality (22 to 38%) was also observed in the open lake reference
site (#16) in both studies. This site was used as a local control,
and is not suspected of being contaminated. Consequently, whatever
agent(s) is causing the observed PIB sediment toxicity apparently
also exists in unimpacted areas of the lake, and the observed
tox1c1ty cannot be concluded to be strictly AOC-related issue (i.e.
is not due to a cause solely within the AOC watershed).

: It was noted in §4.1.1.3 that the high fisheries
productivity of PIB (including the high rate of reproductive
success of indigenous forage species as well as the high survival
rate of stocked fry) is an indication that no significant sediment
of water column toxicity to fish is occurring. In fact, sediment
bioassays revealed no significant toxicity to a test flsh species.
It might be argued that the high natural rate of fisheries
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product1v1ty in PIB is a clear indication of the existence of
healthy populations of those organisms which form the foundation of
the aquatic food pyramid (plankton and macr01nvertebrates), and
that potential water column toxicity to planktonic species is
inferentially discounted. However, the high populations of benthic
macroinvertebrates in PIB might provide an effective, alternate
food source for resident fish species, and a diminished planktonic
community may actually exist, but might therefore not be apparent.
Consequently, the high fisheries productivity of PIB cannot be
interpreted as a rellable indicator of a healthy planktonic

community.
4.1.1.13.3 Summary and Conclusions

No current descriptive studies of PIB phytoplankton or
zooplankton community structure are known to exist (the primary
known sources of such information are approximately two decades old
and are no longer relevant). Further, because of the unique nature
of PIB, it would be very difficult to impossible to identify a
truly comparable control site even if such data were developed.
Consequently, it is not possible to apply the first of the two
tests comprising this AOC listing guideline (i.e.
phytoplankton/zooplankton community structure diverges
significantly from unimpacted control sites of comparable physical

and chemical characteristics).

A second 6r alternate test in this listing guldellne is
whether reliable biocassays have confirmed water column toxicity to
relevant test organisms. Again, no such data exist, and it is not
possible to apply this test either.

In the lack of water column toxicity test results, sediment
toxicity test data for Daphnia magna were reviewed. Although these
results are only anecdotal, and cannot be directly applied to this
guldellne, it is reasoned that significant sediment toxicity may be
indicative of the potentia) for water column toxicity problems, in
that sediment contaminants leach to the overlying water column.
Although the bioassay results revealed significant levels of
toxicity from PIB sediments, these results also indicated that the
toxicity of PIB sediments to the zooplankton test.organisms is not
recognlzably different from the toxicity of unimpacted control site

sediments to the same species.

In summary, no current data are known to exist with which
to apply this AOC listing guideline. However such data, if
collected, would be difficult to evaluate because of problems in
identifying a truly comparable control site (the feeding habits of
the zebra mussel alone could diminish the PIB planktonic community
and bias comparisons). Further, while PIB sediments exhibit
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significant zooplankton toxicity, comparable toxicity was observed
in sediments from an unpolluted lake reference site, indicating
that the observed sediment toxicity cannot be concluded to be the
result of a cause solely within the PIB watershed. Finally, the
existence of a high fisheries productivity in PIB cannot be
interpreted as an indication that water column toxicity to
phytoplankton or zooplankton is not occurring, due to the very high
standing crops of certain benthic macroinvertebrates, which might
compensate for a diminished planktonic food supply to fish.

Although indications are that no impacts exist in PIB, no
conclusion can be drawn at this time regarding this impairment.
-.The PADER and USEPA will be conducting a plankton biocassay during
the summer of 1992 to resoclve this issue.

4.1.1.14 Loss of Fish and Wildlife Habitat

"When fish and wildlife management goals have not been met
as a result of loss of fish and wildlife habitat due to a
perturbation in the physical, chemical, or biological
integrity of the Boundary Waters, including wetlands."

“"Boundary Waters" are defined in the 1909 Boundary Waters
Treaty and include those Great Lakes waterbodies through which a N
U. S./Canada international boundary passes. Therefore Lake Erie (U
is, by definition, Boundary Waters. The IJC interprets any waters
which are directly connected to Boundary Waters (including
wetlands, embayments, etc.) to also meet the test of Boundary
Waters. Consequently, this AOC listing guideline applies to PIB.

This listing guideline includes elements of several earlier
guidelines which individually focused on the physical, chemical, or
biological integrity of the_ AOC. However the focus of this
guideline is on any potential inability to realize fish and
wildlife management goals, as the result of diminished fish and
wildlife habitat caused by pollution or other impacts on the AOC.

The PFC is the only identified agency which is involved in
setting fish and wildlife management goals for PIB. As discussed
in §4.1.1.3, PIB is managed as a sport fishery. The PFC conducts
periodic assessments of the quality and vitality of PIB fish
populations, for the purposes of identifying any problems in the
structure of the fish communities and evaluating the need for
alternative management practices. The two most recent evaluations
were performed in 1982 and 1986-1987; the next evaluation is
scheduled to be performed in 1992. : ,

. The 1982 and 1986-87 assessments concluded that PIB is an
exceptional, very diverse and high quality fishery, which supports
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and sustains extremely high fishing pressure. The PIB fishery was
found to support "quality populations" of a variety of panfish and
warnwater/coldwater game species, as well as high populations of
minnows and other species of smaller fish which provide food for

the game fish populations.

In summary, the PFC maintains PIB as a sport fishery.
These goals are being met; PIB offers except10na1 sport fishing
opportunities, and no impairment of this use is indicated. Even
so, habitat enhancements will be considered where possible and

practlcal, and included in the RAP.
- 4.1.2 Use Attainability Considerations

The Pennsylvania water guality management process is based
on the Federal Clean Water Act (CWA; 33 U.S.C.A. §§1251-1387),
which requires that all waters achieve "fishable/swimmable" use
objectives wherever possible. All State water quality goals, "
objectives, and standards are oriented toward improving and
maintaining water quality at levels sufficient to support the
fishable/swimmable goals of the CWA. In Pennsylvania, as in other
States, water quality standards are set at levels necessary to
protect the specified or "designated" uses of each waterbody w1th1n

the State's jurisdiction.

Section 303 ({c) of the CWA requires that States periodically
(at least one every three years) review the existing standards for
all waters, and to upgrade use designations/criteria/standards as
appropriate. However, the CWA implementing regulations recognize
that it may not be possible to attain certain beneficial uses in
all waterbodies, due to physical limitations or socioeconomic
considerations (40 CFR §131.10(g)). Consequently, in certain
waterbodies (or portions thereof), States may designate and protect
uses which are less than the full fishable/swimmable goals of the
CWA, after conducting a "use attainability" analysis.

The DER conducted a detailed review of the designated uses
and protective standards for PIB in 1986 (PADER, 1986). This
"Priority Water Body Survey" was necessary because, prior to 1986,
water contact recreation (the "swimmable" portion of the CWA's
overall fishable/swimmable goals) was not a protected (designated)
use for the Bay. This survey concluded that ambient water quality
and other physical conditions in the Bay had improved to the extent
that water contact recreation should be added to the designated
uses for PIB (see §4.1.1.10). 1In completing this survey, however,
the DER recognized that it would not be possible, as a practlcal
matter, to achieve water contact recreation uses in all portions of
PIB, as a result of certain physical and socxoeconomlc :

cons1derat10ns.
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Specifically, the DER survey concluded that water contact
recreational uses could not (or should not) be attained in that
portion of the PIB in the harbor basin and entrance channel, due to
commercial shipping traffic. The area in which water contact uses
are restricted is depicted in Figure 4.5 (see §4.1.1.10).

The physical limitations are, from a practical perspective,
irreversible constraints on the attainment of water contact
recreational uses in the affected portion of PIB. Consequently,
there is no expectation that such uses will be attainable in all
portions of PIB, and no attempt to establish these uses in such

areas is appropriate.

In summary, the CWA requires that, as a general goal, all
waters of the U. S. be suitable for swimmable/fishable beneficial
uses, and requires States to establish suitable water quality
standards to attain and protect such uses. However, the Act also
recognizes that such uses are not attainable in certain waters,
because of irreversible changes in the physical condition of the
waterway and its banks, or because of other socioeconomic
limitations. The DER has conducted a use attainability analysis of
PIB, for the purposes of determining if the Bay is capable of
supporting water contact recreation. As a result of this survey,
the DER has concluded that all appropriate portions of the Bay are
supporting the full fishable/swimmable goals of the Act, and has
exempted a portion of the Bay because of conflicting uses and other
irreversible limitations preventing the attainment of water contact

uses in this area.

4.1.3 Other Concerns

At various places in the impaired uses evaluations, an
impairment was determined not to exist if certain applicable
standards or guidelines were not exceeded (this was particularly
true for the FDA fish flesh contamination guidelines in §4.1.1.1)}.
Because such guidelines and standards are the result of an often
cumbersome governmental regulatory process, they are not always
up~-to-date and do not always reflect the most current information
and knowledge on chronic exposure health effects. For this reason,
in addition to comparisons with such guidelines and standards, PIB
data have also been compared with Lake Erie data (where
applicable), to analyze for contaminant levels significantly in
excess of "background" levels. While it may be argued that current
scientific information suggests that such "background" levels
nevertheless contain a risk to human health and aguatic life, such
issues are lakewide planning issues rather than an AOC-specific

issues.
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The RAP process is intended to restore environmental
conditions in AOCs to levels which ensure that the AOC users are
not subjected to unusual health risks resulting from normal uses of
the AOC. In practice, this unusual health risk exposure test is
generally accomplished by comparing AOC contaminant levels with
those of "background" levels. For example, four of the 14 ACC
listing guidelines include specific comparisons of AOC conditions
with unimpacted/control/background conditions. Also, five
additional guidelines include comparisons with standards,
objectives, or guidelines. Such standards are based on a public
health risk management approach, in which the standards are set at
risk levels which exceed zero, but are determined to be acceptable
through a governmental standards-setting process which balances
risks against costs. Consequently, these standards are also
approximations of background, rather than zero, risk levels.

4.2 Pollutants of Concern

The overall purpose of the RAP process is to identify those
pollutants or other factors which result in impairments of the
beneficial uses of an AOC, and to then focus on the reduction or
elimination of such pollutants, and on the eventual restoration of
such beneficial uses. The 14 AOC listing criteria discussed in
§4.1.1 are only guidelines; they are not meant to be all-inclusive,
nor are they intended to be static. That is, pollutants of concern
may be identified by criteria not specifically included in the 14
current guidelines. Further, in that the 14 current guidelines are
based on regulatory standards or comparative background levels,
they are dynamic and may change as the standards or background
levels change.

A second important aspect of the RAP process is that it
encourages the initiation of problem solving (i.e. restoration)
activities in parallel with the identification of AOC issues. This
process recognizes that it is not necessary to define all ecosystem
problems before initiating the problem solving process. It also
recognizes that as the initial problems are solved, new problems
may become recognizable, whereupon the focus of the RAP may shlft
toward the newly-recognized problems.

Based on the currently-available information, it not
possible to conclusively apply all 14 AOC listing guidelines.
However, not all of these listing guidelines contribute toward the
identification of pollutants of concern. More importantly, the
available information is sufficient to present a reasonably clear
indication of the nature of the problems in the AOC. Consequently,
it is not necessary to complete additional studies before
initiating ecosystem restoration activities in the AOC. While such
studies may be necessary to formulate, evaluate, and select the
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appropriate remedial alternatives, the available information
provides a sufficient foundation upon which to initiate the
remedial planning process.

PIB pollutants of concern are identified in Table 4-21, on
the basis of the evaluations described in §4.1.1 (and the
considerations summarized above). The following three sections
(pellutants of concern in water quality, sediment, and biota) are
derived from this table.

4.2.1 Water Quality

The AOC listing guidelines which involve direct or indirect
. water guality comparisons and evaluations include numbers 2, 3, 8,
9, 10, 12, and 13. As indicated in Table 4-21, no direct or
indirect evidence exists to indicate significant impairment of the
water column in PIB, and no water column pollutants of concern are
identified.

For several AOC listing guidelines, the existing data are
not sufficient to test all parameters. For example, adequate water
guality data are available for only two of the 14 taste and odor
parameters (guideline #2) for which Pennsylvania water quality
standards exist. However, the available data do not indicate the
presence of significant problems with these parameters, and all
"odor" results (an additional tainting indicator for which there is
no corresponding water quality standard) were zero. Further, no
reports or other evidence of fish flesh tainting exists.
Consequently, no indirect (water quality data) or direct (fish
flavor) evidence of the existance of tainting problems exists, and
none are suspected.

Most of the AOC listing guidelines .include both direct and
indirect tests for the presence of problem pollutants, as typified
in the example above. In evaluating the available water column
data, indirect indicators were evaluated in parallel with the
direct (water quality) indicators, particularly where limited water
quality data were available. No evidence of significant water
column problems resulted from these evaluations, and no water
column pollutants of concern were identified.

4.2.2 Sediment

The AOC listing guidelines which involve direct or indirect
sediment quality comparisons and evaluations include numbers 3, 6,
and 7. No evidence of elevated (i.e. higher than background)
sediment toxicity to fish (guideline #3) or benthos (guideline #6)
is indicated in the available data. However, in comparison with
the USEPA dredged sediment disposal guidelines, PIB sediments are
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Guideline

Tabje 4~21.
Indicated Pollutants

Identification «

‘.\ v
yollutants of concern. '

0bservqt1ons

'
2
£3
f4
s
16

7

9
10

1
12

#13

#14

_

Fish and Wildlife
Consumption

Tainting

Fish and Witdlife
Populations

Fish Tumors or
Deformities

Bird Deformities

Degradation of
Benthos

Restrictions on
Dredging

Eutrophication
Drinking Water

Beach Closings

Aesthetics

Ag./Industrial
Water Supply

Degradation of
Phyto/Zoop]ankton

Loss of Fish and
Wildl ife Habitat

None
None
None

Possibly PAHs

None
None
As, Ba; Cd; Cr; Cu; Fe;
Pb:; Mn: Ni; Zn;: COD;
TKN; Total P; Cyanide;
011 & Grease; Yolatile
Solids; Possibly PAHs
None

None

Fecal Coliforms

None

None
No Data

None

For all regulated pollutants, levels in PIB fish are no different than
background.

No reports of tainted flesh§ no pattern of exceedances of tainting water
quality standards.

Productive, balanced fisheries present; no evidence of water column or
sediment toxicity to fish.

Liver tumors present; contaminants (e.g. PAHs) suspected of contributing
to internal and external abnormalities, but fish flesh levels not
elevated; no standards.

No reports of reproductive problems or deformities in fish-eat1ng birds.

Difficulty in interpreting benthic community structure, but PIB sediment
toxicity no different than background.

A1l except PAHs chronically exceed USEPA dredged sediment disposal
guidelines. No standards for PAHs, but suspected of being elevated.

No significant cultural eutrophication problems identified.
PIB not used for drinking water, but would meet standards.

PIB meets water contact recreation standards in most areas with exception
of Milicreek Tube.

No persistent problems known.

No added treatment costs; no exceedances of industrial water supply
criteria. .

No current data on community structure; no current data on water column
toxicity.

PIB fisheries management goals are being met.
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moderately to heavily contaminated with respect to 10 metals and
six other conventional and unconventional pollutants (see Table

4-21).

: Although no guidelines or standards exist for sediment PAH
levels, PIB sediments exhibit elevated levels of a wide variety of
PAHs, which are also suspected to be sediment pollutants of
concern. Other organics (pesticides, PCBs, etc.) were not
different from background levels and are not indicated or suspected
of being sediment pollutants of concern.

4.2.3 Biota

The AOC listing guidelines which involve direct or indirect
biota comparisons and evaluations include numbers 1, 2, 3, 4, 5, 6,
13, and 14. From a public health perspective, the most significant
of these guidelines is #1; fish and wildlife consumption. For all
regulated fish flesh contaminants, no violations of the FDA Action
Levels are indicated in the available data, and contaminant levels
in PIB fish are no different than background (Lake Erie) levels.

No direct indication of biota contamination exists in the
available data. No evidence of fish flesh tainting (guideline #2)
exists, and toxicity testing has failed to indicate evidence of
sediment or water column toxicity to fish (guideline #3). Although
PAHs are suspected of being a sediment pollutant of concern (see
above), PAH levels in PIB fish were not unusually high, compared
with a national database (see §4.1.1.4). However, fish researchers
implicate PAHs as a possible contributing factor in the chronic
condition of external sores/lesions in PIB brown bullheads.
Consequently, PAHs are considered a contaminant of concern for
fish, even though there is no direct evidence of PAH contamination
of fish flesh.

No evidence of reproductive problems or other deformities
is reported from decades of observations of fish-eating birds on
Presque Isle (guideline #5), and sediment toxicity to benthic test
species (guideline #6) is no different than background levels.

Data are insufficient to assess the possibility for water column
toxicity to phytoplankton or zooplankton (guideline #13), however
the very high fisheries productivity of PIB suggests a healthy
community structure of phytoplankton/zooplankton species, which are
at the foundation of the aquatic food chain. Finally, fisheries
management goals for PIB (guideline #14) are being met.

4.3 Summary

This chapter is the heart, or focal point, of the Remedial
Action Plan, in that the identification of (2) impaired beneficial
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uses and (2) pollutants of concern occur in this chapter. This
information is critical to the remainder of the Plan, but
especially Chapters 5 and 6 (Pollutant Sources and Pollutant
Loadings, respectively), which focus on the pollutants of concern
identified in this chapter.

Impaired uses were identified by comparing available data
and other information with the 14 use impairment identification
guidelines developed by the IJC's Water Quality Board, based on
Annex 2 of the 1978 GLWQA. Most of these guidelines are
constructed as two-part tests of impairment, containing either/or
conditional statements. - Often, one part is based on specific,
quantifiable measures while the second part is based on more
subjective information. In completing the impaired uses
evaluations, all relevant data were used, and the determination of
whether a particular beneficial use is or is not impaired was based
on the most compelling single set of data, or the collective weight
of multiple data sets in those instances where no single set was
dominant. Generally, data from 1986 and earlier were not used, as
such data do not represent current conditions in PIB. The results
of the impaired uses evaluations, relative to the 14 IJC
guidelines, are summarized below, and in Table 4.22,

Restrictions on Fish and wildlife Consumption. Impairment of this
guideline is indicated if (1) contaminant levels in fish or
wildlife exceed current standards, or (2) if public health
advisories against the consumption of fish or wildlife exist. The
guideline further stipulates that contaminant levels must be due to
contaminant input from the watershed.

Reliable, available 1987-1990 data for PIB and Lake Erie
fish were compiled and compared against the FDA "Action Levels" for
11 contaminants (or groups of related contaminants), including
persistent organic pesticides, mercury, and PCBs. A total of 57
fish fillets data sets were evaluated (22 from PIB and 35 from Lake
Erie). As a result of this comparison, it appears that no
impairment of the fish consumption AOC listing guideline is
determined to exist. First, no violation of current FDA Action
Levels is indicated, based on both PIB and Lake Erie fish flesh
samples. Secdnd, the concentrations of these monitored
contaminants in PIB fish are no different than those of Lake Erle
fish in the vicinity of Presque Isle, indicating that
concentrations of the FDA-monitored contaminants in the PIB
watershed are not greater than background levels in Lake Erie.
Finally, while few data exist on wildlife contaminant levels, no
impairment of the wildlife consumption AOC listing guideline is
indicated. Further fish flesh analysis will be conducted to reach
a more conclusive determination on this impairment.
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Tainting of Fish and Wildlife Flavor. Impairment of this guideline
is indicated if (1) water quality standards for tainting substances
are being exceeded, or (2) tainting of fish or wildlife flavor has
been determined through surveys. Water quality data for WQN-632
for the period 1985-1990 were examined, and compared with the PADER
standards for taste and odor substances. Of the 14 taste and odor
parameters in the PADER water quality standards, significant data
are available for only copper and zinc.  Of the 22 copper and zinc
data sets examined, no evidence of chronic violation of the taste
and odor standards is indicated for these contaminants. Also, PIB
fish samples have been tested for many of the same or similar
organic compounds as those 12 other taste and odor parameters for
which no comparative data are available, indicating that
concentrations of these other parameters in PIB fish are not
unusually high, compared with national averages. Therefore, while
the available data and information are inadequate to support a
complete, strict application of this AOC listing guideline, based
on the available water quality criteria comparisons for tainting
substances, and the fish flesh contamination testing results, no
impairment of this use is implied or concluded.

Degradation of Fish and wWildlife Populations. This use is
considered to be impaired when (1) fish and wildlife management
programs have identified degraded fish and wildlife populations due
to a cause within the watershed, or (2) significant sediment or
water column biotoxicity exists. No evidence of degraded
terrestrial wildlife populations exists, and fisheries management
programs have not identified degraded fish populations due to a
cause within the watershed (conversely, the PIB fishery is rated as
"exceptional" by the PFC, based on angling success, survival of
stocked fish, and population density). Regarding sediment or water
column toxicity, no evidence of significant water column
biotoxicity exists, and sediment tests have not identified
significant biotoxicity.

Fish Tumors or Other Deformities. This guideline is considered to
be impaired when (1) the incidence of fish tumors or other
deformities exceed rates at unimpacted, control sites, or (2) when
surveys have confirmed the presence of liver tumors in more than 2%
of the bullhead population. Surveys have demonstrated the
existence of liver tumors in PIB bullheads, but the incidence level
has not yet been determined. Because liver tumors are considered
the best indication of chemical interference, the liver tumor test
is the more reliable test of impairment, and indicates that this
guideline may be impaired. There are no generally agreed upon
background levels of external abnormalities which can be identified
as representing "unimpacted control sites", and the observed
incidence rates of external abnormalities in PIB bullheads cannot
be reliably interpreted. Fisheries researchers hypothesize that
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the PIB bullheads are being attacked by a naturally-occurring viral
agent, but that the susceptibility of the fish to viral attack is
increased by chemically-induced environmental stress. In this
theory, sediment PAHs are indicated as the possible chemical agents
inducing the stress.

Bird or Animal Deformities or Reproduction Problems. This
guideline is impaired when surveys confirm the existence of
deformities or reproductive problems in wildlife species. While no
formal surveys have been conducted, Presque Isle State Park is
extensively visited by both amateur "bird watchers" and experienced
ornithologists, and the avian populations of Presque Isle are
therefore subject to an unusually intense level of observation, at
all times of the year. Four key specialists were interviewed to
determine if any evidence of deformities had been observed or
reported in resident fish-eating birds (or animals) in the Park.

In the aggregate, these specialists represent nearly 100 years of
collective observations. There are no colonies of nesting birds in
the ACC, and no reports or other evidence of deformities or .
reproductive problems were identified by these specialists.
Therefore, this guideline is not. impaired.

Degradation of Benthos. This guideline is considered to be
impaired when (1) the composition of the benthic macroinvertebrate
community is significantly diminished from what would be normal for
a comparable, unimpacted site, or (2) macroinvertebrate toxicity
from sediment contaminants is higher than unimpacted (control)
sites. Because the physical conditions of PIB are so unique along
the southern shore of Lake Erie, no fully-comparable site exists,
and PIB benthos data cannot be reliably compared to other sites.
However, within the Bay, the distribution pattern of pollution
sensitive taxa does not correlate well with the pattern of sediment
contamination, and the available data suggest that sediment
contaminants are not the dominant influence on the PIB benthic
community structure, which is fairly typical for an environment of
fine, organic-rich sediments. Further, reliable biocassay test
results indicate that the toxicity of PIB sediments on benthic
macroinvertebrate test species is no different than the sediments
at an unimpacted control site, and this guideline is not impaired.

Restrictions on Dredging Activities. This guideline is impaired
when sediment contaminant levels exceed current standards.
Sediment data from 1982, 1986, and 1990 were compared with the
current, applicable standards (the USEPA Region V "guidelines").
This comparison resulted in the conclusion that PIB sediments are
moderately to heavily polluted, for most parameters for which
standards (i.e. guideline ranges) have been established.
Specifically, the sediments were found to be contaminated for 10
metals (arsenic, barium, cadmium, chromium, copper, iron, lead,
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manganese, nickel, and zinc), nutrients (phosphorus and total
kjeldahl nitrogen), COD, c¢yanide, oil & grease, and volatile
solids. Although no current standards exist for PAHs, sediment
levels of this group of contaminants may also be elevated, based on
other data and observations (e.g. brown bullhead observations).
When the new sediment guidelines are released by USEPA, this
impairment will be re-evaluated with that criteria.

Butrophication or Undesjirable Algae. This guideline is considered
impaired when there are persistent water guality problems
attributable to "cultural eutrophication® (i.e. nutrient enrichment
and related problems resulting from urbanization or other human
‘sources of excess nutrients). Based on a recent (1990) trophic
state study, PIB does not exhibit any of the classic symptoms of
cultural eutrophication. No nuisance algal blooms, benthic oxygen
depletion, or decreased water clarity problems are ev1dent, and
this guideline is not impaired.

Restrictions on Drinking Water Consumption; or Taste and Odor
Problems. This guideline is considered to be impaired when (1)
disease-causing or otherwise hazardous materials are present at
levels exceeding applicable standards, (2) taste and odor problems
exist, or (3) a level of treatment exceeding regional norms is
required to adequately treat raw water. Because PIB is not used as
a drinking water supply, this quideline is non-applicable.

However, in any case, none of these problems exist in the City's
water supply, which is drawn from Lake Erie northwest of Presque
Isle, and this guideline is not impaired.

Beach Closings. This guideline is considered to be impaired when
water quality standards for the protection of full water contact
recreational activities (e.g. swimming) are exceeded. Although no
public beaches are established in PIB, water contact recreation is
a protected use in the Bay. A 1985“study determined that standards
for the protection of this use are being met. More recent data
(through 1990) indicate that these protective standards continue to
be met. Due to concerns about the use of the mouth of the Mill
Creek Tube for recreation, this use is considered partially
impaired, pending the completion of the City of Erie's CSO
correction project, at which time it will be re-evaluated.

Degradation of Aesthetics. This guideline is considered to be
impaired when a pollutant in the water results in a persistent,
unnatural or objectionable condition. No evidence of unnatural or
persistent discoloration of the water, or other sources of
aesthetic impairment are known to occur. While turbid conditions
exist after periods of heavy runoff, these conditions are natural
for an urbanized area and are not persistent. Also, while a’
surface sheen is occasionally present at the mouth of Mill Creek,
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and while debris from urban runoff sources is common along portions
of the south shore, these conditions are localized and do not
significantly impact the Bay. Consequently, this guideline is not
impaired.

Added Costs to Agriculture or Industry. This guideline is
considered to be impaired when unusual treatment is required for
water used for agricultural, industrial, or commercial purposes.
With the closing of Penelec, PIB water is used by only one
small-quantity user (an industry), which does not require special
treatment of PIB water before use (the raw water is allowed to
settle before use). Further, industrial water supply is a
protected use in PIB, and the available water quallty data indicate
that the applicable standards for this use are being met.

Therefore, this guideline is not impaired.

Degradation of Phytoplankton and Zooplankton Populations. . This
guideline is considered to be impaired when (1) the resident
phytoplankton or zooplankton community structure is significantly
different from comparable, unimpacted control sites, or (2)
bioassays have confirmed that ambient waters are toxic to
phytoplankton or zooplankton. The physical conditions of PIB are
so unique along the southern shore of Lake Erie that no
fully-comparable site exists for comparison purposes. Secondly, no
recent data are available on the PIB phytoplankton or zooplankton
community structure. Therefore, biocassay data were researched as
the primary test of impairment. However, no reliable biocassay test
data for potential water column toxicity exist, and other data and
information are inadequate to support an inferred determination.
Therefore, while indications are that no impairment exists for this
use, a reliable conclusion is not possible for this guideline, and
additional studies (i.e. water column bioctoxicity testing) are
recommended and currently being conducted.

Loss of Fish and wildlife Habitat. This guideline is considered to
be impaired when fish and wildlife management goals have not been
met because of a loss of fish and wildlife habitat resulting from
changes in the physical, chemical or biological conditions in the
waterbody. The PFC manages PIB as a sport fishery, and conducts
periodic fisheries assessments to evaluate the quality and quantity
of fish stocks. Based on these assessments, the PFC's fisheries
management goals are being met, and this guideline is not impaired.
Habitat enhancement projects wxll be encouraged wherever possible
and practical.

Based on the impaired uses evaluations, pollutants of
concern were identified as including only sediment contaminants.
No water column impairments were indicated. Fish impairments (i.e.
liver tumors in bullheads), if environmentally caused, are probably
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related to the sediment contamination. Sixteen pollutants of
concern were identified, including arsenic, barium, cadmium,
chromium, copper, iron, lead, manganese, nhickel, zinc, phosphorus,
TKN, COD, cyanide, o0il & grease, and volatile solids. 1In addition,
although no standards exist for PAHs, sediment levels of these
compounds were determined to be somewhat elevated, and sediment
PAHs were therefore included as additional pollutants of concern.
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5. Pollutant Sources and Transport Mechanisms

The purpose of the previous chapter was to first determine
which beneficial uses are impaired in PIB, and then to determine
what pocllutants are causing the impairment(s). That information is
critical to both this chapter (Chapter 5) and the following chapter
{(Chapter 6).

Use impairments and conflicts with beneficial uses of PIB
were described in §4.1. Pollutants of concern were identified in
§4.2, based on the use impairments identified in §4.1. The purpose
of this chapter is to determine (1) the sources of the pollutants
causing the impairments, and (2) the means by which the problem
pollutants are transported from their sources to the impact areas.

PIB pollutants of concern are identified in Table 4-21,
based on the results of the evaluations conducted in Chapter 4.
These pollutants include 10 metals, five conventional/ ,
nonconventional peollutants, and (probably) PAHs. These pollutants
are determined to be primarily confined to the sediments, and do
not appear to be significantly accumulating in (or adversely
affecting) biota or the water column, although it is theorized that
PAHs may act in association with a naturally-occurring virus to
cause the external lesions observed in PIB brown bullheads.

5.1 Primary Sources of Pollutants of Concern

Typically, the primary or major sources of pollutants of
concern in AOCs are point source discharges, or other "direct"
pollutant inputs. Therefore, NPDES point socurce discharge files
were reviewed to attempt to "spot" candidate sources of the PIB
pollutants of concern identified in Chapter 4. Based on this
review, five significant NPDES-permitted point sources were
identified which discharge directly to PIB, and an additional four
permitted point sources were identified which discharge to storm
sewers or tributaries within approximately 1.3 miles of the Bay
{generally, north of 19th Street, or the Norfolk and Western rail
line). These point sources are summarized in Table 5.1; their
locations are depicted in Figure 5.1.

In addition, numerous CSOs exist within the City's combined
sewer system. These outfalls are individually numbered as point
source outfalls in the City's NPDES permit. The locations of the
CS0O discharge points are depicted in Figure 5.2. As seen in Figure
5.2, the CS0Os in the Mill Creek drainage system are fairly well
distributed throughout the urbanized portion of the watershed, with
some as much as two to three miles upstream from the Bay, while
others are located within 0.5 miles of the mouth of Mill Creek. Of
the CSOs in the City's sewer system, 47 (84%) discharge directly to



Table 5.1 Summary of significant NPDES-permitted outfalls to PIB.*

Discharge Location

. Permittee {1ongitude/latitude) Wastewater Source Effluent Levels Comments
dennsylvania 001: public dock" coal pile runoff, ash 155(1): 30/70 mg/1(2) Discharge discontinuec
. Electric Company (42°03'24°/80°05'15%)  transport water, low 086{3): 15/20 mg/1 tn early 1991. Permit
(Penelec) , volume wastes PCBs: not known expires 12/22/92.
(special condition 2){4)
pH: 6-0-900
flow: estimated 1 mgd
002: public dock; cooling water from T8S: 30/70 mg/1 Discharge discontinuec
W. siip steam e!ecir}c 0&G; 15/20 mg/1 tn early 1991. Permii
(42°08'08"/80°05'24%)  generation{’ TRe(5): 0.2 mg/1(6) expires 12/22/92.
‘ (spectal condition 1){4)
003: public dock Temp.: <°5 F over ambient
(42°8'16"/80°5'21") pH: 6.0-9.0
flow: est. 100 mod
(combined 002/003)
irie Forge & 001: Cascade Creek . vacuum degassing effluent Currently being #s 101, 201, & 301

Steel, Inc.

AND

National Forge
- Company

(42°06'37"/80°06'24*)

002: Cascade Creek
(42°06'32"/80°06'23")

003: Drainage Ditch
to Cascade Creek
(42°06'20"/80°06'59")

from ladle refining fur-
nace and steam degasser,
and effluent from heat
treatment quench oper-
ation; ladle refiging
furnace cooling(7
electrii urnace
coolingl?); oil ?uench
heat exchanger(7);

forge press & mis e}lan-
eous area cooling(’

stormwater runoff
(estimated at 35,000 gpd)

refining of steel by an

established.
flow: 0.889 mgd

Currently being established.

electroslag remelt furnace flow: 0.07 mgd

(0.02 mgd - evaporative
cooler flushing;
0.05 mgd - ground
dewatering)

discharge through Ot
101-vacuum degassing
201-water quench
301-boiler blowdown
Permit expiration dat:
not known.

Outfall 002 is
stormwater only.

Permit expiration dat:
not known.

Permit expiration dat:
nct known.




Permittee

Table 5.1 Summary of significant NPDE.

Discharge Location
(longitude/1atitude)

i

Wastewater Source

tmitted outfalls to PIB (cont.)*

Effluent Levels

Comments

nited Erie, Inc.

* 001: storm sewer
draining to PIB
(42°07'02"/80°05'23*)

boiler blowdown and
kettle jacket cooling
water (0.054 MGD)

TSS: Monitor Only

Iron, Total: Monitor Only
Aluminum: Monitor Only
0&4G: 15/30 mg/1

Temp.: - Monitor Only

7 Eh: 6-0-900

Permit expires 9/19/9¢

yramid Industries,
Inc.

+ 001: storm sewer dis-
charging to West
Branch Cascade Creek
{42°06'36"/80°07'23")

+ 002: storm sewer dis-
charging to West
Branch Cascade Creek
(42°06' 36" /80°07"'23*)

contact cooling water

from thermo-plastic

extrusion of polyethy-

lene and polyviny!

chloride pipe

flow: 0.066 MGD design
average flow

Manhole inside building
that collects flow from
the floor drains.

TSS: 19 mg/1 (Max. Daily)
04G: 15/30 mg/1

BODs: 26 mg/1 (Max. Daily)
pH: 6.0'9:0

TSS: Monitor Only
0&G: Monitor Only
BODs: Monitor Only
pH: 6-0'9-0

Permit expires 7/14/9t

rick Foundry
~ Company

* 001: Poplar Street
_storm sewer
(42°06'58"/80°05'36")

* 002A, 002B: Cherry St.

storm sewer
{42°06'58"/80°05'36")

. foundry non-contact cool-

ing water from cupola
wall, air compressor, and
shell core machines and
storm water runoff (est.
annual flow #001 - 0.048;
#002 (ASB) - 0.013 mgd)

TSS: Monitor Only
Iron: Monitor Only
Aluminum: Monitor Only
Zinc: Monitor Only
Temp.: Monitor Only
pH: 6-0‘9.0

{A11 3 Qutfalls)

Permit expires 9/19/9t

‘hestnut Street
Water Treatment
Ptant

. 001: PIB
(42°08'10*/80°05°50")

filter backwash from
drinking water filtration

TSS: 30/75 mg/1

Iron: 2.0/5.0 mg/1
Aluminum: 4.0/10.0 mg/1
Manganese: 1.0/2.5 mg/1}
pH: 6.0-9.0

Permit expires 5/21/9
No longer use this di
charge as they convey
it to the City sanita.
system.




Permittee

Table 5.1

Discharge Location
(iongitude/latitude)

Wastewater Source

Summary of significant NPDES-permitted outfalls to PIB (cont.)*

Effiuent Levels

Comments

est Filtration
Plant
(*Sommerheim*)

003: PIB
(42°06'55"/80°08'40")

filter backwash from

drinking water filtration

TSS: 30/75 mg/1

Iron: 2.0/5.0 mg/1
Aluminum: 4.0/10.0 mg/1
Manganese: 1.0/2.5 mg/1
pH: 6.0-9.0

flow: 0.5 mgd (mo. ave.)

Permit expires 5/24/95

AF Building
Materfals
Corporation -

001: PIB via Sassafras
Street storm sewer

] [] [ ] -] [ ] [ ]
685: 8182018050338 rd s
Street storm sewer
(42°08'04*/80°05' 35")
003: PIB via Sassafras
Street storm sewer
(42°08'05"/80°05' 36*)
004: PIB via Sassafras
Street storm sewer
(42°08'09"/80°05'40")

botler blowdown,
stormwater runoff,

1 i ¥?cuum
ggﬂprgg ] A ?ne cool-

mach
ing water?a

001: O&G: 15/30 mg/1

H. [ 1"
002: Bé:%18730%me1
- DH: 6.0’900
003: TS5S: 21/42 mg/1
0&G: 15/30 mg/1
pH: 6.0-9.0
flow: .263 mgd
(ave. flow)
004: no sampling
required
(all storm water)

Permit expires 5/14/97
Boiler additives used

ity of Erie CSOs

various (47) total:
PIB and PIB via Mill
Creek, Garrison Run,
Cascade Creek, and
sewer outfalls (see
text for locations)

combined sewer overflows
(approx. 3.1 mg to PIB

during an average storm,
from 20 outfalls)

none

Permit expires 10/3/9¢

resque Isle State
Park

001: PIB
(42°09'30"/80°08'00")

treated sanitary
wastewater

BODg: 25/50 mg/1
TSS: 30/60 mg/1

fecal coliforms: 200/100 ml

(1imits applies May 1 -
September 30)
pH: 6.0-9.0

flow: 0.0175 mgd (mo. ave.)

Permit expires 8/16/9¢

{

otal sysp ended solids

*5§e text for determination of “significant"
average max mum

n
chlorine

{9}1nstantaneous max imum
non-contact cooling water
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PIB, or indirectly, through streams or sewer outfalls leading to
the Bay. These 47 additional point sources are included in summary
fashion in Table 5.1. O©Of the 47 CSOs discharging directly or
indirectly to PIB, 38 (81%) discharge to the Mill Creek/Garrison
Run drainage system, one discharges to Cascade Creek, and eight
discharge to the Bay via small, unnamed tributaries, drainageways,
or ocutfall sewer lines.

The CSOs release raw sanitary sewage to the Bay during
overflow events. In addition, because most of Erie's industries.
discharge their process wastewater to the City's sewer systen,
untreated industrial effluent is also released through these CSOs.
The City's NPDES permit lists 39 industries which contribute

- »50,000 gallons/day and/or toxic materials to the sewer system.

Based on the permit file data, an estimated 18.6 mgd of industrial
effluent is discharged to the sewer, on an average daily basis,
from these 39 industrial users.

Of the point sources listed in Table 5.1, the largest by
far is Penelec, which ceased operations in early 1991. With the
exception of the CSOs, the remainder of the point sources in Table
5.1 contribute <1.0 mgd to the Bay. While a significant percentage
of the 3.1 million gallons discharged from the CSOs during an
average storm is industrial effluent, the City operates an
industrial user program, and industrial effluents are therefore
primarily limited to those which are amenable to biological
treatment (industries are generally prohibited from introducing
biocoaccumulative or persistent toxics to the sewer system).

A review of the permit limits in Table 5.1 does not result
in the identification of any significant candidate sources of the
PIB pollutants of concern identified in Chapter 4. 1In order to
examine these point sources more closely, available discharge
monitoring data for the pollutants of concern were retrieved from
the NPDES permit files. These data are summarized in Table 5.2.

Comparing Tables 5.1 and 5.2, it is seen that monitoring
data are not available in the NPDES files for all Table 5.1 direct
dischargers. Also, because of inconsistencies in the manner in
which data are reported in the files, some of the annual loading
values (i.e. "#/year") in Table 5.2 may be significant
overestimates. For example, it is not always clear whether the
reported monitoring results in the "conc." column are based on (1)
the total flow volume for that outfall, or (2) an internal,
contributing waste stream of substantially less relative flow
volume, which discharges through the same outfall. This potential
source of error is most significant for those industries
discharging large volumes of non~contact cooling water (e.g. Erie
Forge), because the #/year values are the product of flow volume
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Table 5.2

Estimated annual pollutant loadings from significant NPDES direct dischargers.

Erie Forge &

National Forge Co. Steel, Inc. U.-Erie #001
(0.07 mgd) (0.889 mgd) (0.054 mgd)

o$°é;:§§2§?1) conc. (2) #/year | conc,(2) #/year | conc.(2)  #/year
Arsenic <0.002 <0.426 | <0.002 <5.410 | <0.005  <0.820
Barium 0.040 8.520 | 0.100  270.600 | 0.025 - 4.100
Cadmium <0.005 <1.065 | 0.00023  0.620 | <0.0004  <0.066
Chromium <0.010 <2.130 | <0.010  <27.060 | <0.002  <0.329
Copper 0.010 2.130 | 0.039  105.500 | 0.010 1.640
Iron <0.070  <14.920 | 1.580  4276.000 | 0.257 ﬁz.zoo
Lead <0.003 <0.640 | 0.042  113.700 | <0.010  <1.640
Manganese 0.010 2.130 0.070 189.400 0.008 ‘1.320
Nickel <0.020 4.260 | <0.020  <54.100 | <0.002  <0.330
Zine <0.017 <3.620 | 0.258  698.200 | 0.014 2.300
cop <6.670 <1421.000 | <5.000 <13531.000 |<10.000 <1644.000
TKN(S) -- -- | <0.360 <974.000 | o0.700 115.000
Total Phos- . _

phorus <0.010 <2.130 | <0.017  <46.000 | 0.100 16.400
Cyanide <0.010 <2.130 | <0.010  <27.060 | <0.001  <0.160
011 & Grease | <1.670  <356.000 | <2.000 <5412.000 | 4.600  756.000
Total Volatile -- - | wr -- NT --

Solids
PAHs (5) - -- ND -- NT -

Longest term average concentrations cited used; all concentrations in mg/1.

fégnetals and cyanide are reported as total.
(3)

#/year values were calculated on the basis of the fiow values given in the

permit.

(4)values with an (*) are based on total organic nitrogen (TKN value not

available).

(5)ND=tested for, but not detected; NT=not tested for.









Table 5.2

Estimated annual pollutant loadings from significant NPDES direct discharges.

Urick #001 Urick #002A Urick #002B
(0.048 mgd) (0.013 mgd) (0.00076 mgd)
o$°é;3§§?§?1) conc. (2) #/year | conc.(2)  #/year | conc.{?) #/year(3)
Arsenic <0.005 <0.730 | <0.005 <5.540 | <0.005 <0.010
Barium - 0.028 4.090 | 0.027 1.070 | 0.023 0.050
Cadmium <0.002 <0.290 | <0.002 <2.370 | <0.002 <0.005
Chromium <0.002 <0.290 | <0.002  <2.370 | <0.002 <0.005
Copper 0.030 4.380 | <0.002 <2.370 { <0.002 <0.005
Iron 1.420 207.300 | 1.160 1286.000 | <0.004 <0.009
Lead <0.010 <1.460 | <0.010  <11.100 | <0.010 <0.020
Manganese 0.019 2.770 | 0.017 19.000 | <0.0004 - <0.0009
Nickel <0.002 <0.290 | <0.002 <2.370 | <0.002 <0.005
Zinc 0.040 5.840 | 0.183  202.600 | 0.082 0.190
cop 12.000  1,752.000 | 11.000 12189.000 |<10.000  <23.000
RO 1.690 246.700 | 1.110  1230.000 | 0.640 1.470
Total Phos- |
phorus <0.008 <1.170 | 0.020 22.200 | <0.008 <0.018
Cyanide . |  0.007 1.020 | <0.001  <1.190 | <0.001 <0.002
011 & Grease | 10.000  1,460.000 | 8.000  8864.000 7.000 16.100
Total Volatiled  NT - | w1 NT --
Solids
pAHs (5) NT -—- | NT NT --

Longest term average concentrations cited used; all concentrations in mg/1.

Ei Metals and cyanide are reported as total.
(3

#/year values were calculated on the basis of the flow values given in the

permit.

(4)values with an (*) are based on total organic nitrogen (TKN value not

avallable).

(S)ND=tested for, but not detected; NT=not tested for.



Table 5.2

Estimated annual po11utant loadings from significant NPDES direct discharges.

Sommerheim GAF #003
(0.5 mgd) (0.263 mad)

o$°él§§:?§ 1) | conc.(2) #/year | conc.(2)  #/year
Arsenic NT - <0.005 <4.000
Barium NT - | o0.031  24.800
Cadmium NT - | <0.001  <0.800
Chromium NT —- | <0.005  <4.000
Copper 0.014 21.300 | <0.002  <1.600
Iron | 0.840  1278.000 | 2.310 1848.000
Lead 0.030 45.600 | <0.030  <24.000
Manganese NT -- | o0.083  66.400
Nickel NT — | <0.005  <4.000
Zinc NT - | <0.012  <9.600
cop ot -- | 16.000 12801.000
TKN(4) NT -- 1.510 1208.000
Total Phos- |

phorus NT -- | <0.030  <24.000
Cyanide NT - | <0.001  <0.800
0i1 & Grease NT - -- 9.400 7521.000
Total Volatilg |

Solids NT — | NT
paHs (5) NT — | Nt

Longest term average concentrations cited used; all concentrations in mg/1.
#/year values were calculated on the basis of the flow values given in the
permit.

(4)values with an (*) are based on total organic nitrogen (TKN value not
available). :

(5)ND=tested for, but not detected; NT=not tested for.

f% Metals and cyanide are reported as total.
(3)



times pollutant concentration. Consequently, the data in Table 5.2
may be considered as worst-case loading estimates, based on the
file data. -

The 47 CSOs from the City's sewer system are not included
in Table 5.2. Because of the discontinuous nature of these
discharges and the limited available data, it is not possible to
calculate annual pollutant loadings from the 47 individual CSOs.
The City of Erie is currently collecting data on the volume and
quality of effluent from CSOs, but a final report is not yet
available. A summary of preliminary data is included in Appendix C
and complete analysis will be provided in the future and included
in this RAP as needed. However, a crude estimate of annual
pollutants loadings may be calculated from the estimated total
overflow volume to PIB, and the characteristics of the wastewater
influent at the treatment plant (both of which are known). This
approach assumes that (1) the characteristics of the wastewater at
that point at which it enters the treatment plant are
representative of those characteristics at the individual CSso
outfall locations, and (2) the plant influent wastewater
characteristics at the time of sample collection are representative
of those characteristics prevailing during CSO events.

The total volume of annual CSO discharges to PIB is
estimated at 0.7 mgd (PADER, 1991). Based on this flow rate, and
the wastewater characteristics data in the NPDES file, annual
loadings of the pollutants of concern to PIB from CSOs are
estimated in Table 5.3. The NPDES file data used in developing
Table 5.3 are reascnably current (5/19/86 PRC lab report to ECHD)
and a wide variety of toxic organic pollutants were tested for, in
addition to metals and cyanide. The second "Pollutants" column in
Table 5.3 includes a variety of the more common PAH compounds, most
of which have been reported from the sediments of PIB (FWS, 1991).

As seen in Table 5.3, all of the PAHs were reported as <10
ug/l, which is assumed to have been the detection limit used in the
analysis. As a result, all PAHs are estimated at the same annual
loading rate (21.28 #/year), which is an obvious overestimation of
the true values. 1In addition to the inorganics (metals), a total
of 112 other parameters were tested for in the 1986 data report,
comprised primarily of pesticides and other toxic organics. These
112 additional parameters included cyanide, 29 volatile organics,
11 acid-extractable organics, 46 base neutral organics, 18 organic
pesticides, and seven PCBs. Of these 112 parameters, 110 (98%)
were listed as "<" ("less than%) results, indicating their
concentrations to be less than the detection limits used in the
analytical procedure.



Table 5.3. Estimated annual loading of pollutants of concern from CSOs.

Conc. Loadings Conc, Loadings
Pollutants (mg/l} (#/year) Pollutants (pg/l) (#/year)
Arsenic 0.005 10.64 | Naphthalene <10 <21.28
Barium 0.008 17.03 | Phenanthrene <10 <21.28
'} Cadmium 0.024  51.10 |Pyrene <10 <2.1 .28
Chromium 0.124  264.00 |Acenaphthene <10 <21.28
Copper 0.124  264.00 |Acenaphthylene <10 <21.28
Iron NT - Anthracene <10 <21.28 |
Laad 0.056 119.23 | Benzo[aJanthracene <10 <21.28 |
Manganese NT - Benzo[a]pyrene <10 <21.28
Nickel 0.232  493.94 |3.4-Benzofluoranthene <10  <21.28
Zinc 0.244 ~ 519.49 | Benzo[ghilperylene <10 <21.28
CoD NT - Benzo[kjflucranthene <10 <21.28
TKN@ : NT . Chrysene <10 <21.28
Total phosphorus NT - |Dibenzofa,hjanthracene <10 <21.28
Cyanide 0.18 383.23 | Fluoranthene <10 <21.28
Oil & grease NT . Fluorene‘:;' | : <10 <21.28
LTotal volatile solids _____NT < lindeno[1,2,3-cd]pyrene <10 - <21.28 |
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The results of the organics testing of the wastewater
treatment plant influent (98% less than detection limits) indicates
that raw wastewater in the City's sewer lines does not carry large
volumes of potentially toxic organics. These data also suggest,
therefore, that normal sanitary and industrial wastewater escaping
from CSOs is not a major potential source of toxic organics to PIB.

Comparing Tables 5.2 and 5.3, it may be seen that, at least
for the metals, the CSOs are significant contributors of pollutants
of concern to PIB, relative to other NPDES-permitted point sources.
However, while these CSOs include untreated industrial effluent,

‘they also include "nonpoint" pollutants carried in large volumes of

urban runoff which enters the sewer system through surface inlets
(storm drains, roof leaders, foundation drains, etc.) during runoff
events, causing the overflows. Therefore, it cannot be concluded
that the pollutants loadings in Table 5.3 are wholly derived from
industrial users. Pollutant loadings from urban nonpoint runoff
are discussed in the following section.

5.2 Secondary BSources of Pollutants of Concern

Typically, the major sources of pollutants of concern in

AOCs are direct discharges from municipal and industrial wastewater
treatment plants, and overflows from combined sewer systems. These
sources are discussed in the previous section. Secondary or minor
sources of pollutants of concern in AOCs are typically contaminated
surface and groundwater runoff, air deposition, and other nonpoint
or "indirect" sources of pollutant inputs. These potential sources
are discussed in the following sections.

5.2.1 Surface Runoff

Because PIB is a nearly-enclosed embayment with a low
“flushing" rate (see §3.2.2), any contaminants introduced into the
Bay, regardless of the source, tend to accumulate in the ecosystem.
Further, because such a large percentage of the PIB watershed is
urbanized, nonpoint pollution from urban runoff is a significant
potential source of PIB pollutants of concern. In addition,
groundwater discharges can enter the Bay as surface runoff when
intercepted by stream valleys. (Richards, et al, 1987)

‘However, nonpeint pollutant loading rates have not been
systematically investigated in the PIB watershed, and no reliable
estimates of the quantity and quality of urban nonpeint runoff
exist in the available data base. Consegquently, this topic is
addressed by drawing inferences and comparisons with other urban
areas in which such data have been generated. Because of the
importance of this potential contaminants source, this topic is
dealt with in some detail in the following discussion.



5.2.1.1 Background

The nationwide significance of pollution caused by
storm-generated discharges was first identified in the 1964 U. S.
Public Health Service's publication: "Pollutional Effects of
Stormwater and Overflows from Combined Sewer Systems" (Lager and
Smith, 1974). Congress, in recognizing this problem, authorized
funds under the Federal Water Pollution Control Act of 1965 and,
through Section 62 of the Water Quality Act of 1965 (P.L. 89-234),
authorized the Federal government to make grants for the purpose of
"... assisting in the development of any project which will
demonstrate a new or improved method of controlling the discharge
into any water of untreated or inadequately treated sewage or other
waste from sewerage which carry storm water or both storm water and
sewerage or other waste".

The 1972 Amendments placed new and stronger emphasis on
urban runoff as a source of pollution. The 1972 amendments
stressed "An accelerated effort ... to develop, refine, and achieve
practical application of waste management methods applicable to
nonpoint sources of pollutants to eliminate the discharge of
peollutants including, but not limited to, elimination of runcff of
pollutants®™. Construction grant applications (§201 of the Act) and |
areawide or basin wastewater treatment management plans (§208 of
the Act) were encouraged to include "... the necessary waste water
collection and urban storm water runoff systems" for the control
and treatment of storm-generated pollution.

As a result of Section 208 of the Act, State and local
water quality management agencies were designated to integrate
water quality management activities. As funds for the construction
and upgrading of municipal sewage treatment plants were granted,
and both municipal and industrial point source discharges were
increasingly brought under control, the significance of nonpoint
sources (including urban runoff) as potential contributors to water
quality degradation became more apparent, and a program of
investigative and research studies was initiated.

However, as these studies progressed, uncertainties arose
over the local nature and extent of urban runoff water quality
problems, the effectiveness of possible management and control
measures, and the affordability of these control measures in
comparison with benefits to be derived. Studies in the 1970's
concluded that essentially every metropolitan area of the United
States has a stormwater problem, whether served by a combined sewer
system or a separate sewer system (Lager and Smith, 1974).

However, the unknowns were so great and certain control cost
estimates were so high that the Clean Water Act of 1977 (P.L.



95-217) deleted Federal funding for the treatment of separate
stormwater discharges. The Congress felt that there was simply not
enough known about urban runoff loads, impacts, and controls to
warrant making major investments in physical control systems
(USEPA, 1983a).

In 1978, EPA Headquarters reviewed the results of work on
urban runoff by the technical community and the various 208
Areawide Agencies and determined that additional, consistent data
were needed. The National Urban Runoff Program (NURP) was
implemented to build upon pertinent prior work and to provide
practical information and insights to guide the planning process,
including policy and program development and implementation. The
NURP program included 28 projects, conducted separately at the
local level, but centrally reviewed, coordinated, and guided
(USEPA, 1983Db).

The U. S. EPA's Storm and Combined Sewer Research Program
has continued to sponsor urban runoff studies, including several
long-term research projects that are concerned with urban
receiving-water problems. Current research efforts stress
identifying the sources of pollutants and controlling their.
discharge. Even so, recent papers (e.g. Field and Pitt, 1990)
continue to note problems encountered in the application and use of
existing, available data because of differences in sampling
procedures and the practice of pooling data from various sites.
These papers cite the need for comprehensive, carefully designed,
long-term studies to investigate urban storm runoff problems on a
site-specific basis. Sediment transport, deposition, and chemistry
play key roles in urban receiving water behavior and need
additional research. Biological conditions in receiving waters
need to be studied to support laboratory bioassays.

It has been noted (Field and Pitt, 1990) that studies of
receiving-water effects are needed to examine beneficial water uses
directly instead of relying on published water quality criteria and
water column measurements alone. Published criteria are usually
not applicable to urban runoff because of the intermittent nature
of urban runoff, the unique chemical speciation of its components,
the transport patterns of contaminated runoff solids, and the
potential impacts that polluted urban sediments may have on
beneficial water uses.

5.2.1.2 Water Quality Impacts of Stormwater Runoff

Both toxic heavy metals and organic pollutants are
responsible for urban receiving-water problems caused by stormwater
runoff. Most beneficial water uses, including shellfish '
harvesting, fish and aquatic-life propagation, drinking water, and



recreation, have been shown to be adversely affected by urban
runoff.

The urban stormwater impacts problem is a nationwide rather
than a regional or local issue. 1In one example, studies on the
Saddle River near Lodi, New Jersey, found higher sediment
enrichment of heavy metals in the urban, lower Saddle River than in
the more rural, upper Saddle River (Wilbur & Hunter, 1980). The
increase in heavy metal concentrations caused by urbanization
ranged from about 3 mg/l for zinc and copper to more than 5 mg/l
for lead, chromium, and cadmium (Field & Pitt, 1990). In another
study near Champaign-Urbana, Illinois, lead concentrations in the
sediments of an urban stream were found to be almost 400 ppm; this
same study also found greater plant and animal diversity in rural
streams than in the urban streams (Rolfe and Reinbold, 1977).

Even in those urban areas where untreated sewage discharges
are an issue, urban runoff represents a significant portion of the
heavy metal loadings to the receiving waters. This is illustrated
in example urban runoff data presented in Table 5.4. As seen in
this table, the percentage contributions of surface runoff derived
heavy metals to the total metals loadings in runoff of a major
urban area currently range from 63% for zinc to 32% for nickel.

In Erie, a major effort has been made to transmit all
collected wastes from the City, Peninsula, and Bay watershed to the
City's Sewage Treatment Plant. The treated effluent from the plant
is not discharged to PIB and thus does not contribute any waste
components to the Bay's loading. Effluent is discharged to Lake
Erie within the boundaries of the Outer Harbor.

If it is assumed that the untreated wastewater component
percentage of New York Harbor's loading is representative of the
untreated wastewater effluent reaching PIB and that future
treatment will remove 90% of that lcad, then runoff would be
responsible for the following percentage contribution to Bay
loadings in the future: copper, 95%; chromium, 92%; nickel, 94%;
zinc, 98%; and cadmium, 95%. Also, if the above assumptions are
correct, presently the runoff waste load contributions would equal
67% of copper, 55% of chromium, 60% of nickel, 82% of zinc, and 65%
of cadmium. Clearly, if a table similar to Table 5.4 were prepared
for PIB, the "Treated effluent" loads would be insignificant
compared to the non-point loads.




Table 5.4. Metals loadings to New York Harbor from various
sources (from USEPA, 1979; Field and Turkeltaub, 1981).

Metals Concentrations (mg/1l)

Metals Sources Copper ChromiQm__ﬂighg;_“z;gg;_gggmigg
Treated effluent 1,410 780 930 2,520 95
Runoff (1) (2) 1,990 ° 690 ' 650 6,920 110
Untreated wastewater 980 570 430 1,500 60
Total loading (#/day) 4,380 2,050 2,010 10,940 | 265
Ave. concentrations (mg/l) 0.25 0.12 0.11 0.62 0.015
% of total from runoff 45 34 32 63 42
% assuming 90% treatment 57 45 40 72 52
of untreated wastewater

sources

(1) In reality, shockload discharges are much greater.

(2) Runoff data includes separate storm sewer discharges as well as
wet weather CSOs,

Three key factors which are important in understanding the
magnitude of the stormwater runoff problem and the complex water
quality management issues involved are discussed below.

Time Delay. Many of the adverse effects of stormwater runoff
associated with organic and toxic pollutants are expressed only
over long time frames, and are not recognizable from individual
runoff events. Over time, small repetitive doses of contaminants
from individual runoff episodes result in large accumulations of
sediment contaminants, and numerous examples of heavy metal and
nutrient accumulations in urban sediments are available in the
technical literature. In-place sediment pollutants affect the

. water column in urban streams usually by the resuspension of
previously deposited materials. Resuspension occurs under the
highly variable flow conditions that are common to urban streams.
Large quantities of sediment may be transported in the strean
system by deposition, resuspension, and subsequent redeposition.
This repetitive process causes polluted solids to pass slowly



through an urban stream. The transport of pollutants, therefore,
is difficult to relate to specific runoff events, as much of the
suspended material during a high storm flow may actually be
resuspended sediment material deposited during previous storms
(Field & Pitt, 1990).

An example of the time delay factor is provided in the
results of a study in San Jose, California, which found that urban
runoff BOD affecting Coyote Creek exerted increased oxygen demand,
as much as tenfold, 10 to 20 days after a rain event, rather than
during the first few days after the rain event. Therefore,
sediments having high BODs can substantially affect overlaying DO
concentrations many days after they are deposited by a specific
storm. Another study found more critical oxygen deficits located
much farther downstream than predicted because of the resuspension
of contaminated sediments during high flows (Meinholz et al.,
1979). '

variation in Toxicity. Preliminary toxicity results have found
that urban runoff varies widely in its relative toxicity, depending
on sample location. A residential roof-runoff sample was found to
be the most toxic of all samples examined to date, possibly because
of the high concentrations of soluble heavy metals, especially
zinc, that may have leached from galvanized metal roof gutters and
downspouts. This sample also contained the highest concentration
of DDT. oOther samples that had relatively high toxicities were
from automobile-service facilities, unpaved industrial parking and
storage area, and paved industrial streets (Field & Pitt, 1990).

The relative toxicities of various urban runoff source
samples are presented in Table 5.5. As seen in this table, the
category having the largest percentage of extremely toxic samples
was combined sewer overflows. The urban creeks and detention ponds
had the largest percentage of samples that can be considered not ‘
toxic. The source areas that had the greatest toxic responses were
the parking and storage areas (Pitt & Field, 1990).

No Appropriate Standards, Urban stormwater runoff behaves in a
different manner than typical municipal or industrial wastewater
discharges, for which many standards have been developed. Urban
storm runoff occurs for relatively short periods of time.
Therefore, toxicant concentration standards developed for
continuous exposures are not directly applicable for these
short~term discharges. Monitored mass loadings show that great
guantities of toxic compounds are being discharged in urban storm
runoff. Additional long-term receiving-water studies have found
that aquatic organism surveys indicate significant toxicity
problems in many areas. Urban runoff leads to habitat destruction
by causing high flow rates, sediment accumulation, and the presence



Table 5.5. Relative toxicity gfomlnﬁs of various urban runoff source sampies
{tfrom Field & Pitt, 1990).

Toxicity Classifications (%)

Sampling Locations
Roots

Parking areas
Storage areas
Streets

Loading docks

Vehicle service areas
Landscaped areas
Urban creeks
Detention ponds

Combined sewer overflows :

Extremely Modaerately

8 58
19 e
25§ 50
0 67
o 67
o 40
17 33
0 12
10 10
65 | 30

Non-toxic

33
44
25

- 33

———

33
60
50
88
80
5

# samples |
12
16

o ¢ W o o




of toxic chemicals in those sediments. Because of the time delay
issues, few short-term problems, such as fish kills, have been
associated with specific urban storm-runoff events (Field & Pitt,
1990), and the conventional standards setting process has not been
adaptable to stormwater runoff.

Few well documented cases of the detrimental effects of
urban storm runoff on receiving water quality exist in the
literature. Urban stormwater runoff impacts are difficult to
observe in urban areas because of pre-existing poor water quality
and the lack of pollution sensitive organisms. Fish kills may
indicate urban stormwater runoff problems. However, researchers
have stated that one of the complications in determining the causes
of fish kills related to heavy metals is that the fish mortality
may lag behind the first toxic exposure by many days, and therefore
usually occurs many miles downstream from the discharge location.
The actual concentrations of the constituents that caused the kill
may be diluted beyond detection limits, making the sources of the
toxic materials impossible to determine (Field & Pitt, 1990).

5.2.1.3 Impacts to Aquatic Organisms

A 3-year monitoring study on an urbanized watershed ‘in
California (Coyote Creek) evaluated the sources of urban stormwater
runoff, and the impact on water quality and aquatic organisms as
the stream passed through San Jose (Pitt & Bozeman, 1982). Coyote
Creek is a small stream, only a few meters wide and less than a
meter deep during dry weather. It drains a large watershed of
about 80,000 hectares (197,680 acres) that contains two reservoirs
in the rural upstream reaches. Upstream is a wilderness area that
is free of almost all pollutant sources. The flows coming from the
upstream areas are regulated and quite clean, but the downstream
urban flows are highly variable and polluted.

Forty-one stations were monitored in both urban and rural
perennial-flow stretches of the Creek. Short- and long-term
sampling techniques were used to evaluate the effects of urban
runoff on water quality, sediment properties, fish,
macroinvertebrates, attached algae, and rooted aquatic vegetation.
Information collected during this study implied that the effects of
toxic organics and heavy metals in the water and sediment were
responsible for the adverse biological conditions. Within the
urban area, many pollutants were found in significantly greater
concentrations during wet weather than dry weather, including
organic nitrogen, lead, zinc, copper, cadmium, mercury, iron, and
nickel (Field & Pitt, 1990).

‘Water quality upstream of the urbanized area was fairly
consistent from site to site, but the quality changed markedly as

10



-~

sweeping. Removal efficiencies were calculated on the basis of (1)
the effectiveness of street sweeping equipment for removal of
differing sized particles, and (2) the fractionation of pollutants
among these particle size ranges. The distribution of general
categories of urban runoff pollutants, according to varying
particle size ranges, is provided in Table 5.8. The distribution
of individual heavy metals, according to the same particle size
ranges, is provided in Table 5.9.

Finally, based on the information in Tables 5.8 and 5.9,
the calculated efficiency of street sweeping for removing typical
categories of urban runoff pollutants is summarized in Table 5.10.

‘As may be seen in Table 5.10, from approximately one-fourth to

one-half of common street pollutants may be effectively removed
through an efficient program of street sweeping. Somewhat higher
pollutants removal rates may be achieved with more efficient
sweeping systems, which remove a higher percentage of "fines".

As may be seen in Table 5.8, the distribution of pollutant
loads in urban runoff is markedly skewed toward the smaller
particle sizes (the "fines"). For example, more than 50% of the
volatile solids, BODS, COD, nutrients (nitrogen, nitrates, and
phosphates), heavy metals, and pesticides are carried by particles
smaller than 250u ("fine sand"; <0.01 inches), and approximately
25-50% of the total volumes of these same pollutants are actually
associated with particles smaller than 43u ("silts" and "clays";
<0.0017 inches). This relationship extends to the individual heavy
metals as well. For example, it may be seen in Table 5.9 that
41-87% of the chromium, copper, zinc, nickel, mercury, and lead are
carried by particles of <250u, and that 19-44% of these same metals
are carried by particles of <43u.

More recent research has shown that there are important
sources of heavy metals in addition to streets. Table 5.11
summarizes heavy metal observations from other urban area sources.
The data summarized in this table yielded some surprising results.
For example, roof runoff had the highest concentrations of zinc
(probably associated with galvanized metal), parking areas had the
highest nickel concentrations, vehicle service areas had the
highest cadmium and lead concentrations, and streets had high
aluminum concentrations. Surprisingly, landscaped areas had the
highest chromium and urban creeks had the highest copper
concentrations (Pitt & Field, 1990).

Many observations of filterable metals were also made and
are also summarized on Table 5.11. Except for storage areas, most
of the zinc was associated with the filterable sample partitions
(i.e. that portion which is not removed by filtration, including
dissolved solids). In contrast, very little of the nickel was
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found in the filterable sample partitions. Nickel, and most other
metals, were also found associated with the nonfilterable residue
(i.e. the suspended solids removed through filtration). Therefore,
solids separation protesses would be very effective in removing
heavy metals from these source areas, with the exception of zinc.
If these metals are not removed before discharge, they are likely
to contribute to polluted sediments in the receiving waters (Pitt &
Field, 1990).

Other studies have also shown high percentages of heavy
metals associated with the solids fraction, ranging from 97% for
aluminum to 64% for zinc and copper. These observations are
summarized in Table 5.12.

Clearly, as seen in the previous tables, the bulk of the
heavy metals in urban runoff are associated with the smallest-sized
particulates in the suspended sediment load. The sources of these
metals loads are discussed 1n the following section. g

5.2.1.4.2 Sources of Heavy Metals on Urban Roadwaye

Roadways are unquestionably a major source of heavy metals
in urban runoff. Historically, much of this lead resulted from
combustion of leaded gasoline, although some was deposited with
leaking motor oil, in that combustion of leaded gasoline introduces
considerable quantities of lead into engine o0il. Despite the
phase-out of leaded gasoline, leaking motor o0il and transmission
fluid continue to be sources of lead, because they become
contaminated with wear metals, including lead from babbitt metal
bearings. Other engine wear metals include:

* copper; from wear of thrust bearings, bushings, and bearing
metals

* chromium; from wear of metal plating, rocker arms,
crankshafts and rings

* zinc; as an ingredient of oil additives, and
* phosphorus; also an oil additive.

In addition to lubricants as metals sources, zinc, lead and
other metallic oxides are used as fillers in the manufacture of
rubber tires and are deposited on roadways as tires are abraded.
Nickel and chromium abraded from roadway surface materials and from
the corrosicn of steel motor vehicle parts also contribute to the
heavy metal load of street surface contaminants. Both nickel and
chromium are present in brake lining materials. Asbestos in dust
and dirt is produced by abrasion of clutch plates and brake
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size ranges (from Sartor and Boyd, 1972).

Particle Size Ranges (i)

Table 5.8. Fraction of pollutant load (% by weight) associated with various particie

Contaminants >2,000 B840-2,000 246-840 104-246 43-104 <43
Total solids 24.4 7.6 24.6 27.8 9.7 5.9
Voiatile solids 11.0 17.4 12.0 16.1 17.9 25.6
BODs 7.4 20.1 15.7 15.2 17.3 24.3

(o'e ») 2.4 4.5 13.0 12.4 45.0 22.7
Kjeldahl nitrogen 9.9 11.6 20.0 20.2 19.6 18.7
Nitrates 8.6 6.5 7.9 16.7 28.4 31.9
Phosphates 0 0.9 6.9 6.4 29.6 §6.2
Total heavy metals 16.3 17.5 14.9 23.5 '27.8(1
Total pesticides 0 16.0 26.5 25.8 31.7(1

() Combined value for 43-104 and <43y size ranges.

Table 5.9. Fraction of heavy metals (% by weight) associated with various particle
size ranges (from Sartor and Boyd, 1972).
Particle Size Ranges (u)

Metal >2,000 840-2,000  246-840 104-246 <104
Chromium 26.1 13.6 16.3 - 16.3 27.7
Copper 22.5 20.0 16.5 19.0 22.0
Zinc 4.9 25.9 16.0 26.6 26.6
Nickel 26.2 14.2 15.3 17.2 27.1
Mercury 16.4 28.8 16.4 19.2 1.9.2
Lead 1.7 2.6 8.7 42.5 44.5

Average 16.3 17.5 14.9 23.5 27.8




Table 5.10. Projected efficiency of street sweeping for removal of selected pollutants
(from Sartor and Boyd, 1972).

Pollutants and Projected % Removals

Particle Sweeper Total
Size Efficiency | Totai Kjeidahl Phos- Heavy Total
() (%) Solids BODS  COD__ Nitrogen phates  Metals Pesticides
>2,000 79 19.3 | 5.8 1.9 7.8 0 128 | o
840-2,000| 66 s.0 | 133 | 3.0 | 7.7 0.6 | 11.6 | 10.0
246-840 60 14.8 | 9.4 | 7.8 12.0 4.1 8.9 15.9
104-246 | 48 | 133 ] 73 | 60 | 9.7 3.1 | 113 | 124
43-104 20 1.9 3.5 9.0 3.9 5.9 5.6 6.3
<43 15 0.9 | 36 | 34 | 28 8.4 . |
Totals - 55.2 | 42.9 | 31.1 | 43.9 22.1 | 503 44.7

Table 5.12. Total versus particulates rnass from Seattle storm sewer overfiow point
(from USEPA, 1979).

Pollutant 1&’:’) Part@ed:)d ass % Particulate
Suspended solids 4,924 4,924 -
Copper 2.55 1.64 64
Lead 13.28 11.7 88
Zinc 6.03 3.87 64
Aluminum 213.8 207 97
Organic Carbon 658 370 -

Total Phosphorus 19.2 8.93 -
Oils and Greases 249 not applicable -
Chlorinated

Hydrocarbons not determined 0.854 -
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linings. Copper wire is added to brake linings for increased
mechanical strength and to provide better heat transfer properties.
Brake linings contain large amounts of copper (>= 3%), and it is
probable that much copper on urban roadways originates from this
source. However, calculation of copper emissions from brake lining
wear yields a value approximately one order of magnitude higher
than the deposition rate found in field studies (Shaheen, 1975).
This observation is interpreted as supporting the finding that much
of the products of brake wear are retained by the motor vehicle
(Jacko & DuCharme, 1973).

5.2.1.5 Estimated Stormwater Pollutant Loading Rates to PIB

It is emphasized that reliable data from which to calculate
pollutant loading rates to PIB from stormwater do riot exist.
However, for purposes of comparison, estimates of annual stormwater
loading rates for pollutants of concern were derived, based on
runoff characteristics from other studies (as summarized in the
preceding discussions and tables} and PIB watershed
characteristics. These estimates are summarized in Table 5.13.

Key assumptions and data soures used in developing the
loading estimates in Table 5.13 include (1) PIB drainage basin = 25
mi.2; (2) the basin is 11% commercial, 7% industrial, and 82%
residential and all other, and (3) annual rainfall = 40 inches.
Key references used in developing Tabkle 5.13 include Sartor and
Boyd, 1972; USEPA, 1983b.

It should be noted that the NURP report (USEPA, 1983b) was
the primary source of the loadings data used in developing Table
5.13. This report provided loading rates (in kg/hectare/year) for
residential and commercial areas, assuming an annual rainfall of 40
inches. Based on the description of residential areas in this
report, the residential areas loading rate was used for all
non-commercial or non-industrial areas in the PIB watershed.
Unfortunately, this source does not include loading factors for
industrial land. However, based on data reported in other sources
(Sartor and Boyd, 1972; USEPA, 1979b; Field and Turkeltaub, 1981),
loading rates for industrial land were assumed to be 30% greater
than those of commercial land. Some heavy metals not included in
the NURP reports were added by comparison to prior studies. The
annual loading rates were multiplied by the drainage area sizes to
calculate total loads.

5.2.1.6 Background Sources of PIB Stormwater Pollutants
The NURP studies (USEPA, 1983) found that the heavy metals

consistently found in urban runoff were copper, zinc, and lead.
Other heavy metals were also found, but not consistently at all
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Table 5.13. Estimated PIB stormwater pollutant loading rates.
Loading Rate
Poliutants _{pounds/year) _ ‘
Cadmium 240 |
Chromium - 1,400
Copper 2,500
Lead 11,000
Mercury(" 1,200
Nickel 12,000
BODM 7.1 x 105
cop o 4.8 x 108
Total phosphorus = L. 26,000
Total kjeidah! nitrogen ﬁ: 110,000
Nitrite/Nitrate nitrogen®®™ - 51,000
| Total suspended solids(" 1.0 x 107

(% Not a PIB poliutant of concern



locations. This would indicate that copper, zinc, and lead are
generated by common activities and land uses in urban areas.
Typical anthropogenic sources of urban runoff contaminants include
automotive, industrial, commercial, and residential activities.
Other heavy metals may be present due to such unique factors such
as particular industries, past dumping, or unusual scil conditions.
Soil conditions, as sources of heavy metals in runoff, are
discussed below.

Surface runoff includes soil erosion products (minerals,
ions, etc.) which are of natural origin, resulting from the parent
geological materials of the area. The underlying geclogical
material in the Erie area is shale, which in general has fairly
high concentrations of various heavy metals. Table 5.14 summarizes
typical concentrations of heavy metals found naturally in five
different rock types, including granite, basalt, sandstone,
limestone, and shale.

: Compared with the four other types of parent geologic
material in Table 5.14, shale exhibits:

(1) the highest natural levels of arsenic, cadmium, lead, and
mercury

(2) the second highest natural levels of barium, chromium,
copper, nickel, zinc, and

(3) the third highest natural levels of manganese.

Shale has the highest overall concentration of heavy metals as
compared to other rock types.

The influence of the parent bedrock (shale) in the Erie
area on metals levels in soil material is reflected in the high
concentrations of arsenic and other metals found in a variety of
local guarries which were identified as alternative sources of
Presque Isle beachfill material for the COE's beach nourishment
program (COE, 1991). This information is summarized in Table 5.15.
For comparison purposes, the ranges of mean contaminant
concentrations from Lake Erie dredging projects (1980-1984) are
summarized in Table 5.16, segregated according to substrate types
(ranging from silty/clay to c¢lass"B" sand). The ranges of maximum
contaminant concentrations from Lake Erie dredging projects are
provided in Table 5.17.

It is noted that the data in Tables 5.16 and 5.17 are based
on differing numbers of individual dredged sediment data sets,
ranging from only one for silt, to nine for silty clay. Therefore,
because of the small sample size, the average values may be biased
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Table 5.14. Typical concentrations of selected metals in rocks

(from Turekian, 1971a; Drever, 1982).

Rock Type and Concentrations (mg/kg)

Mstals Granite Basalt_ Shale _Sandstone Limestone
Chromium 10 170 90 35 11
Manganese 450 1,500 850 50 1,100
lron major . major major major major
Nickel 10 130 68 2 20
Copper 20 87 45 2 4
Zine 50 105 95 16 20
Arsenic 2 2 13 1 1
Cadmium 0.13 0.2 0.3 - 0.03
Barium 600 330 580 - 10
Mercury 0.03 0.01 0.4 0:03 0.04
Leed 17 6 20 7 9

(from COE, 1991).

Concentrations (mg/kg)

Table 5.15. Metals concentrations in Presque Isle peninsula beachfill sources

Metals Maximum Minimum _Median Mean
Arsenic 16 4 1 10.9
Barium 55 10 37 34.3
Cadmium 0.8 0.4 0.6 0.6
Chromium 9 2 5 4.8
Copper 34 2 23 20
Iron 18,900 2,600 14,300 11,800
Lead i1 1 4 4.8
Manganese 410 140 320 307
Mercury 0.03 «0.02 <0.02 <0.02
Nickel 16 11 11.2
Zinc 73 8 48 45.7




Table 5.16. Ranges of mean metais concentrations in 1980-1984 Lake Erie

dredging projects (from IJC, 1990).

Substrate Types and Concentrations (mg/kg dry weight)

Metals Silty/Clay Silt Sandy/Clay Siity Sand___Class "B" Sand
Arsenic  |0.0002-17.2 4.3 10.0 1.7-10.4 1.8-9.0
Cadmium 0.36-287 0.47 1.6 0.8-6.0 1.0
Chromium | 4.4-104 6.8 17.5-42.2 | 16.3-45.2 5-108
Copper | 18.4-159.4 25.4 15.8-20.2 | 21.7-170 3-61.5
Lead 12.8-156 13.6 26.0-36.3 | 7.7-106.2 2-101
Mercury | 0.12-0.29 0.10 0.10 0.001-1.05 | 0.0-0.90
Nickel 18.8-57.6 25.4 34.3-83.8 | 14.3-52.9 | 5-33.3
Zinc 44.6-576 61.1 55.1-120 | 147-491 | 19.3-340
No. Projects 8 1 2 6 8

Table 5.17. Ranges of maximum metals concentrations in 1980-1984 Lake Erie

dredging projects (from 1JC, 1990).

Substrate Types and Concentrations (mg/kg dry weight)

Metals Silty/Clay Silt Sandy/Clay Siity Sand __Class "B Sand
Arsenic | 0.002-21.6 8.1 13.8 1.8-20 1.8-9.0
Cadmium | 0.6-8,600 0.70 3.0 0.8-12.0 1.0-1.5

Chromium | 6.0-310 9.0 42.0-68.0 | 19.0-77.8 5.139

Copper © | 26.0-600 39.0 30.0-36.0 | 25.0-250 3-66
 Lead 15.0-227 20.0 43.0-50.0 { 9.7-188 2-150
Mercury 0.2-0.4 0.10 0.27 0.001-2.0 | 0.0-2.6
Nickel 25.0-120 37.0 | 65.0-228 | 26-117 5.0-73.0

Zinc 55.1.600 88.0 111-150 | 184-626 | 7.0-470

No. Projects 9 1 2 6 8




in either direction, by a particularly "clean" or unusually "dirty"
sediment sample. However, it is noted that the mean and maximum
ranges for Class "B" sand, which would most closely resemble the
parent geologic materials of its origin, were extremely similar for
all metals. For comparison purposes, Table 5.18 has been prepared
to contrast the following information:

* the typ1ca1 concentrations of various metals in shale (see
Table 5.14)

* the maximum and mean concentrations of these metals in
Presque Isle beachfill sources (see Table 5.15), and

* the observed range of concentrations of these metals in
Lake Erie dredging projects (see Tables 5.16 and 5.17).

As evident in Table 5.18, the mean metals concentrations in
Presque Isle peninsula beachfill sources (from Table 5.15) are
remarkably similar to the mean metals concentrations in class "B"
sand in Lake Erie dredging projects (from Table 5.16), for all
metals. Further, the average metals concentrations for shale are
within the ranges of the concentrations of these same metals
reported from beachfill sources and Lake Erie dredging projects.
Based on these observations, it is possible that the metals
concentrations in the sand component of sediments throughout Lake
Erie may be dominated by the mineralogic nature of the bedrock in
this basin.

"To complete this comparison, concentrations of heavy metals
in PIB sediments were compared with those of Lake Erie in general
(Table 5.16). Because there may be significant variability over
time in reported pollutant concentrations at a given site, and
because the available IJC data are hased on the period 1980-1984,
the 1982 PIB sediment data (from COE, 1982; see Table 4.15) were
used in this comparison. Also, because PIB sediments contain
significant concentrations of silts and other organic rich "fines",
the Lake Erie class "B" sands concentrations were not used in this
comparison.

Based on this comparlson, all of the Lake Erie sediment
concentrations for mercury exceeded the PIB mercury concentratlons,
and 90% of the Lake Erie dredging projects exhibited higher arsenic
concentrations than PIB sediments. Thirty percent of the Lake Erie
chromium, copper, and zinc concentrations exceeded PIB
concentrations, and 10% of the Lake Erie cadmium, lead, and nickel
concentrations were higher than PIB concentrations of these same
metals. Because the dredging locations from which the Lake Erie
sediment were collected are not known, further comparisons with PIB
are not prudent, however it may be seen that many sites exceed PIB
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Table 5.18. Comparison of metais levels in shale, beachfill sources, and
Lake Erie dredging projects in general.
Substrate Types and Concentrations (mg/kg)
Beachfill Sources Range of L. Erie
Metals Shale Maximum Mean Oredging Projects
Arsenic 13 16 10.9 0.002-17.2
Barium 580 55 34.3 N/A
Cadmium 0.3 0.8 0.6 0.36-287
Chromium 80 8 4.8 4.4-108 -
Copper 45 34 20.0 3.0-170
lron major 18,800 11,800 N/A
Leed 20 11 4.8 2.0-156
Manganese 850 410 | 307 - N/A
Mercury 0.4 0.03 <0.02 0.000-1.05
Nickel 68 16 11.2 5.0-83.8
Zine 95 73 45.7 19.3-576




sediment metal contamination levels, for at least some metals.

5.2.1.7 Influence of Particle Size on Contaminant Transport and
Fate '

As discussed earlier, urban runoff contaminants are
strongly associated with the finer sized particles in the sediment
locad. When 1990 FWS sediment sampling data for metals are compared
with the corresponding percent sand values, a strong inverse
relationship is found to exist for arsenic, copper, lead,
manganese, and zinc. In general, the sandiest sediment samples
exhibited the lowest overall metals levels. Site #6, which is at
the mouth of Mill Creek, would be expected to be one of the most
polluted sampling sites. However, this site exhibits a high
percentage of sand, and its contaminant levels closely resemble
Site #16, which is an unimpacted site in Presque Isle State Park.

As has been discussed previously (see §4.1.1.6), the
distribution of contaminants in PIB sediments does not appear to
follow any readily recognizable pattern, based on the locations of
pollutant sources (Mill Creek, CS0Os, storm sewer outfalls, etc.).
Instead, the most striking pattern is the inverse correlation with
sand content, implying that the fate of introduced contaminants (in
this case, metals) is closely tied to the dispersion dynamics and
fate of the fine sediments.

Because the finer components of the suspended solids load
tend to settle out very slowly, and because large percentages of
the total contaminants are found to be associated with these fine
particulates, high contaminant levels may be found .in quiescent
areas, even though these areas are quite removed from contaminants
sources (e.g. site numbers 13, 14, and 15). Conversely,
comparatively lower contaminant levels may be found in areas quite
near pollutant sources (e.g. site #6, at the mouth of Mill Creek),
where higher velocities prevent settling of the fine sediments. 1In
these areas, only the coarser particles are found, and the sediment
quality tends to resemble the chemical characteristics of the
parent geologic materials. The influence of particle size is
further demonstrated by examination of the data in Tables 5.15 and
5.16, which show the silty/clay dredged materials to be noticeably
more contaminated than the class "B" sand. _

Most of the available data focus on the heavy metals, and
comparatively little is available for organics and nutrients.
However, these contaminants tend to associate quite strongly with
the organic content of the suspended solids load. 1In general, the
finer sediments exhibit the highest organic content. Therefore,
while the data are inadequate to determine the relationship with
certainty, the distribution and fate of organics and nutrients is
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expected to also be biased toward the "fines". When the 1990 FWS
sediment data are evaluated on this basis, an inverse relationship
is generally found to exist between total organic content (TOC) and
% sand for most sites. However, sites 1, 2, and 4 have higher TOCs
than would be expected, based on their % and levels. These sites
are located in heavily industrialized areas, and may reflect
localized influences from unusual contaminanant sources.

5.2.1.8 Contaminant Levels in PIB Tributaries

Water quality samples were collected from five PIB
tributaries in August, 1989 and analyzed for a variety of
pollutants, including the majority of the identified pollutants of
concern for PIB. The results of this sampllng, for the PIB
pollutants of concern, are summarized in Table 5.19.

Sampled tributaries included four streams and one storm
sewer. All tributary samples reported in Table 5.19 were collected
at or near the mouths of the indicated streams.

As seen in Table 5.19, the results for cyanide and most of
the toxic metals (arsenic, cadmium, chromium, copper, lead, and
nickel) were found to be below the analytical detection limit. The
observed concentrations of zinc, manganese, iron, and barium are
not surprising, based on the natural, background concentrations of
these elements in the Erie area (see Table 5.18). The COD and
nutrients (TKN and total phosphorus) results are not unusual for
runoff from an urban area.

No attempt has been made to estimate annual loadings of
pollutants of concern to PIB from the Table 5.19 tributaries, for
the following reasons:

* these results are based on a single sample, which does not
represent annual conditions

* the flow rates at the time of sampling are not known

* the annual flow volumes of these tfibutaries are not known

* most results are not quantifiable (i.e. below the analytical
detection limits), and much of the pollutant load from those
Table 5.19 parameters which were reported at quantifiable
levels are already accounted for (i.e. included) in the Table
5.13 stormwater runoff pollutant loading estimates.

However, the fact that quantifiable levels of zinc, maganese, iron,
and barium were found in all five tributaries is another indication

18



Table 5.19. Concentrations of poliutants of concern in PIB tributaries.

Sampling Sites and Ambient Water Column Concentrations

Garrison Cascadle Myrile St. '

Pollutant Run Creek Scott Run___Storm Sewer Mill Creek
Arsenic (ug/l) <4.0 <4.0 <4.0 <4.0 <4.0
Barium (ug/1) 58.0 37.0 141 29.0 61.0
Cadmium (ug/l) 0.38 <0.2 <0.20 0.66 <0.2
Chromium (ug/l) <50.0 <50.0 <50.0 <50.0 <50.0
Copper (ug/l) <10.0 <10.0 <10.0 <10.0 <10.0
lron (pg/l) 480 584 567 185 2.36
Lead (ug/l) <50.0 <50.0 <50.0 <50.0 <50.0
Manganese (ug/f) 1585 71.0 103 32.0 38.0
Nicke! (ug/l) «<25.0 <25.0 <25.0 <25.0 <25.0
Zinc (ug/l) 50 10.0 11.0 18.0 51.0
CCD (mg/1) 12.0 <10.0 <10.0 16.0 26.0
TKN (mg/l) 1.3 0.25 0.35 0.40 1.83
Total phosphorus (mgn) 0.086 0.03 0.03_ 0.04 0.36
| Cyanide (mg) <0.001 <0.001 <0.001 <0.001 0.002




of the potential significance of background sources to the total
metals loading to PIB.

5.2.2 Groundwater Contamination

The depth to bedrock is quite shallow in the Erie area.
surficial deposits of glacial drift yield useable groundwater, but
such sources are shallow, limited by the underlying shale. Potable
groundwater in the Erie area is reported to be produced at depths
of approximately 25 to 50 feet below the surface (USEPA, 1985b;
1987b). Because of the shallow groundwater in the Erie area,
direct groundwater discharge to the PIB is limited to areas

directly adjoining the Bay. Further inland, shallow groundwater is

intercepted by stream valleys, and enters the Bay as surface
runoff, which is discussed in the previous section (§5.2.1).

To investigate the potential for significant contamination
of PIB from groundwater sources, hazardous waste site investigation
files were reviewed to identify those sites within a reasonable
distance of the Bayfront. Generally, sites within two miles of the
Bay (north of 26th Street) were selected for review. Based on this
review, 10 sites were identified at which significant groundwater
investigations had been performed. These sites are located in
Figure 5.3, and are identified and described in the following
summaries.

Kimmel Site (West 18th and Filmore; Millcreek Township-Site #1 in
Figure 5.3). This is an approximately 10 acre site used as an
illegal dump from the mid-1960s to the early 1980s. Soil samples
from this site indicated significant levels of PCBs, PAHs, arsenic,
cadmium, chromium, lead, mercury, and nickel. On-site groundwater
samples indicated significant levels of lead, arsenic and cadmium,
and lesser levels of other metals. However, off-site groundwater
samples indicated that no migration of the contaminants beyond the
site had occurred (USEPA, 1988; Harrison, 1984; Geary, 1983).

currie Landfill (West 16th and Indiana Drive; Millcreek Township-
Site #2 in Figure 5.3). This landfill site is located immediately
east of the Kimmel Site (see above). The site is bounded on the
east by the West Branch of Cascade Creek. The site was sampled in
June, 1984 by the NUS Corporation (a USEPA Superfund contractor).

Sampling at the Currie Landfill site included on-site soil
and surface water, upstream and downstream (West Branch Cascade
Creek) surface water and sediment, and surface water runoff
(drainage ditch leading to West Branch Cascade Creek); no
groundwater data were reported. The upstream/downstream West
Branch Cascade Creek surface water sample results were compared to
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determine the existence of contaminants migration. The results of
this comparison indicated minor amounts (18-150 pg/l) of volatile
organics (trans-1,2 dichloroethene, tetrachloroethene and vinyl
chloride) in the downstream samples, however these amounts would be
expected to volatilize before reaching the Bay. The downstrean
water samples also reflected increases in iron and manganese (2.5%
and 145% increases, respectively), and the downstream sediment
samples reflected increases in aluminum (21%), barium (2%),
chromium (27%), iron (53%), manganese (61%), and zinc (19%). The
samples from the drainage ditch, which were collected nearer the
source, exhibited a generally similar pattern of contamination, but
at higher concentrations.

The current status of this site is not known. However, the
site is not suspected of being a major contributor of pollutants of
concern because (1) the site is more than a mile from the Bay, (2)
rapid attenuation of contaminant levels is evident with downstream
direction, and (3) the site is near the headwaters of the West
Branch of Cascade Creek, where flow volume is quite low (mass
loading = concentration x flow). Because flow volume in the West
Branch of Cascade Creek was not included with the contaminants
sampling data, mass loading estimates could not be derived.

Pontillo Landfill (a.k.a. Baldwin-Pontillg: West 16th and
Pittsburgh Avenue; Erie-Site #3 in Figure 5.3). This site is
immediately east of the Currie Landfill Site (see above), and is
approximately 20 acres in area. The site was apparently used as a
landfill in the late 1960s. Because of the very shallow depth to
the shale bedrock under this area (55-60 feet), and the presence of
partial aquicludes at various depths, most leachate generated from
the landfill is collected and discharged through a pipe at the
north edge of the landfill, at an estimated annual rate of
approximately 2.5 gallons per minute (1.3 million gallons per
year). Landfill leachate discharges to a storm sewer which
discharges to the West Branch of Cascade Creek, near West 8th
Street and Delaware Avenue (see Harrison, 1988, and Water Quality
Protection Report; BWM/Baldwin-Pontillo Site Leachate Discharge
Evaluatjon [author unknown); submitted to Ricardo Gilson of the
PADER Bureau of Waste Management on February 13, 1987).

To provide a basis for evaluation of the leachate quality
monitoring data, surrogate discharge "limits" for the leachate .
discharge were calculated in the Water Quality Protectjon Report
cited above, using the same process that would be used if this
source were applying for an NPDES permit for direct discharge of
treated wastewater to the West Branch of Cascade Creek. Based on
the leachate characteristics, 13 discharge "limits" were
calculated, including nine volatile organics (vinyl chloride, 1,1
dichloroethane, 1,2 dichloroethylene, benzene, chlorobenzene, 1,1
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The RAP process is intended to restore environmental
conditions in AOCs to levels which ensure that the AOC users are
not subjected to unusual health risks resulting from normal uses of
the AOC. 1In practice, this unusual health risk exposure test is
generally accomplished by comparing AOC contaminant levels with
those of "background" levels. For example, four of the 14 AOC
listing guidelines include specific comparisons of AOC conditions
with unimpacted/control/background conditions. Also, five
additional guidelines include comparisons with standards,
objectives, or guidelines. Such standards are based on a public
health risk management approach, in which the standards are set at
risk levels which exceed zero, but are determined to be acceptable
through a governmental standards-setting process which balances
risks against costs. Consequently, these standards are also
approximations of background, rather than zero, risk levels.

4.2 Pollutants of Concern

The overall purpose of the RAP process is to identify those
pollutants or other factors which result in impairments of the
beneficial uses of an AOC, and to then focus on the reduction or
elimination of such pollutants, and on the eventual restoration of
such beneficial uses. The 14 AOC listing criteria discussed in
§4.1.1 are only guidelines; they are not meant to be all-inclusive,
nor are they intended to be static. That is, pollutants of concern
may be identified by criteria not specifically included in the 14
current guidelines. Further, in that the 14 current guidelines are
based on regulatory standards or comparative background levels,
they are dynamic and may change as the standards or background

levels change.

A second important aspect of the RAP process is that it
encourages the initiation of problem solving (i.e. restoratlon)

activities in parallel with the identification of AOC issues. This

process recognizes that it is not necessary to define all ecosysten
problems before initiating the problem solving process. It also
-recognizes that as the initial problems are solved, new problems
may become recognizable, whereupon the focus of the RAP may Shlft

toward the newly-recognized problems.

Based on the currently-available information, it not
possible to conclusively apply all 14 AOC listing guidelines.
However, not all of these listing guidelines contribute toward the
identification of pollutants of concern. More importantly, the
available information is sufficient to present a reasonably clear
indication of the nature of the problems in the AOC. Consequently,
it is not necessary to complete additional studies before
initiating ecosystem restoration activities in the A0C. While such
studies may be necessary to formulate, evaluate, and select the
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appropriate remedial alternatives, the available information
provides a sufficient foundation upon which to initiate the

remedial planning process.

PIB pollutants of concern are identified in Table 4-21, on
the basis of the evaluations described in §4.1.1 (and the
considerations summarized above). The following three sections
(pollutants of concern in water quality, sediment, and biota) are
derived from this table.

4.2.1 Water Quality

The AOCC 1isting guidelines which 1nvolve direct or indirect
- water quality comparisons and evaluations include numbers 2, 3, 8,
9, 10, 12, and 13. As indicated in Table 4-21, no direct or
indirect evidence exists to indicate significant impairment of the
water column in PIB, and no water column pellutants of concern are

identified.

For several AOC listing guidelines, the existing data are
not sufficient to test all parameters. For example, adequate water
quality data are available for only two of the 14 taste and odor
parameters (guideline #2) for which Pennsylvania water quality
standards exist. However, the available data do not indicate the
presence of significant problems with these parameters, and all
"odor" results (an additional tainting indicator for which there is
no corresponding water quality standard) were zero. Further, no
reports or other evidence of fish flesh tainting exists.
Consequently, no indirect (water quality data) or direct (fish
flavor) evidence of the existance of tainting problems exists, and

none are suspected.

Most of the AOC listing guidelines .include both direct and
indirect tests for the presence of problem pollutants, as typified
in the example above. 1In evaluating the available water column
data, indirect indicators were evaluated in parallel with the

direct (water quality) indicators, particularly where limited water

quality data were available. No evidence of significant water
column problems resulted from these evaluations, and no water
column pollutants of concern were identified.

4.2.2 Sediment

The AOC listing guidelines which involve direct or indirect
sediment quality comparisons and evaluations include numbers 3, 6,
and 7. No evidence of elevated (i.e. higher than background)
sediment toxicity to fish (guideline #3) or benthos (guideline #6)
is indicated in the available data. However, in comparison with
the USEPA dredged sediment disposal guidelines, PIB sediments are
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)
Guideline

Table 4-21.
Indicated Pollutants

. Identification .

»ollutants of concern.

Observations

1

'S,

' 6

b7

Fs
r9
10

1
#12

#13

#14

Fish and Wildlife
Consumption

Tainting

Fish and Wildlife
Populations

Fish Tumors or
Deformities

Bird Deformities

Degradation of
Benthos

Restrictions on
Dredging

Eutrophication
Drinking Water

Beach Closings

Aesthetics

Ag./Industriat -
Water Supply

Degradation of
Phyto[loop]ankton

Loss of Fish and
Wildlife Habitat

None
None
None

Possibfy PAHs

None
None
As, Ba; Cd; Cr; Cu; Fe;
Pb; Mn: Ni; In; COD;
TKN; Total P; Cyanide; -
011 & Grease; Volatile
Solids; Possibly PAHs
None

None

Fecal Coliforms

None

None
No Data

None

For all regulated pollutants,
background.

levels in PIB fish are no different than
No reports of tainted flesh; no pattern of exceedances of tainting water

quality standards.

Productive, balanced fisheries present; no evidence of water column or
sediment toxicity to fish.

Liver tumors present; contaminants (e.g. PAHs) suspected of contributing
to internal and external abnormalities, but fish flesh leve]s not
elevated; no standards.

No reports of reproductive problems or deformities in fish-eating birds.

Difficulty in interpreting benthic community structure, but PIB sediment
toxicity no different than background.

A11 except PAHs chronically exceed USEPA dredged sediment disposal
guidelines. No standards for PAHs, but suspected of being elevated.

No significant cultural eutrophicatioh problems identified.
PIB not used for drinking water, but would meet standards.

PIB meets water contact recreation standards in most areas with exception
of Millcreek Tube.

No persistent problems known.

No added treatment costs; no exceedances of industrial water supply
criteria. '

No current data on community structure; no'current data on water column

PIB fisheries management goals are being met.
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moderately to heavily contaminated with respect to 10 metals and
six other conventional and unconventional pollutants (see Table

4=-21).

- Although no guidelines or standards exist for sediment PAH
levels, PIB sediments exhibit elevated levels of a wide variety of
PAHs, which are also suspected to be sediment pollutants of
concern. Other organics (pesticides, PCBs, etc.) were not
different from background levels and are not indicated or suspected
of being sediment pollutants of concern.

4.2.3 Biota

The AOC listing guidelines which involve direct or indirect
biota comparisons and evaluations include numbers 1, 2, 3, 4, 5, 6,
13, and 14. From a public health perspective, the most significant
of these guidelines is #1; fish and wildlife consumption. For all
regulated fish flesh contaminants, no violations of the FDA Action
Levels are indicated in the available data, and contaminant levels
in PIB fish are no different than background (Lake Erie) levels.

No direct indication of biota contamination exists in the
available data. No evidence of fish flesh tainting (guideline #2)
exists, and toxicity testing has failed to indicate evidence of
sediment or water column toxicity to fish (guideline #3). Although
PAHs are suspected of being a sediment pollutant of concern (see
above), PAH levels in PIB fish were not unusually high, compared
with a national database (see §4.1.1.4). However, fish researchers
implicate PAHs as a possible contributing factor in the chronic
condition of external sores/lesions in PIB brown bullheads.
Consequently, PAHs are considered a contaminant of concern for
fish, even though there is no direct evidence of PAH contamination

of fish flesh.

No evidence of reproductive problems or other deformities
is reported from decades of observations of fish-eating birds on
Presque Isle (guideline #5), and sediment toxicity to benthic test
species (quideline #6) is no different than background levels.

Data are insufficient to assess the possibility for water column
toxicity to phytoplankton or zooplankton (guideline #13), however
the very high fisheries productivity of PIB suggests a healthy
community structure of phytoplankton/zooplankton species, which are
at the foundation of the aquatic food chain. Finally, fisheries
management goals for PIB (guideline #14) are being met.

4.3 Summary

This chapter is the heart, or focal point, of the Remgd@al
Action Plan, in that the identification of (2) impaired beneficial
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uses and (2) pollutants of concern occur in this chapter. This
information is critical to the remainder of the Plan, but
especially Chapters 5 and 6 (Pollutant Sources and Pollutant
Loadings, respectively), which focus on the pollutants of concern

identified in this chapter.

Impaired uses were identified by comparing available data
and other information with the 14 use impairment identification
guidelines developed by the IJC's Water Quality Board, based on
Annex 2 of the 1978 GLWQA. Most of these guidelines are
constructed as two-part tests of impairment, containing either/or
conditional statements. Often, one part is based on specific,
guantifiable measures while the second part is based on more
subjective information. 1In completing the impaired uses
evaluations, all relevant data were used, and the determination of
whether a particular beneficial use is or is not impaired was based
on the most compelling single set of data, or the collective weight
of multiple data sets in those instances where no single set was
dominant. Generally, data from 1986 and earlier were not used, as
such data do not represent current conditions in PIB. The results
of the impaired uses evaluations, relative to the 14 IJC
guidelines, are summarized below, and in Table 4.22.

Restrictions on Pish and wildlife Consumption. Impairment of this
quideline is indicated if (1) contaminant levels in fish or
wildlife exceed current standards, or (2) if public health

advisories against the consumption of fish or wildlife exist. The

guideline further stipulates that contaminant levels must be due to
contaminant input from the watershed.

Reliable, available 1987-1990 data for PIB arid Lake Erie
fish were compiled and compared against the FDA "Action Levels" for
11 contaminants (or groups of related contaminants), including
per51stent organic pesticides, mercury, and PCBs. A total of 57
fish fillets data sets were evaluated (22 from PIB and 35 from Lake
Erie). As a result of this comparison, it appears that no
impairment of the fish consumption AOC listing guideline is
determined to exist. First, no vioclation of current FDA Action
Levels is indicated, based on both PIB and Lake Erie fish flesh
samples. Secdnd, the concentrations of these monitored
contaminants in PIB fish are no different than those of Lake Erle
fish in the vicinity of Presque Isle, indicating that
concentrations of the FDA-monitored contaminants in the PIB
watershed are not greater than background levels in Lake Erie.
Finally, while few data exist on wildlife contaminant levels, no
impairment of the wildlife consumption AOC listing guideline is
indicated. Further fish flesh analysis will be conducted to reach
a more conclusive determination on this impairment.
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Tainting of Fish and Wildlife Flavor. Impairment of this guideline
is indicated if (1) water quality standards for tainting substances
are being exceeded, or (2) tainting of fish or wildlife flavor has
been determined through surveys. Water quality data for WQN-632
for the period 1985-1990 were examined, and compared with the PADER
- standards for taste and odor substances. O©Of the 14 taste and odor
parameters in the PADER water quality standards, significant data
are available for only copper and zinc. - Of the 22 copper and zinc
data sets examined, no evidence of chronic violation of the taste
and odor standards is indicated for these contaminants. Also, PIB
‘fish samples have been tested for many of the same or similar
organic compounds as those 12 other taste and odor parameters for
which no comparative data are available, indlcatlng that -
concentrations of these other parameters in PIB fish are not
unusually high, compared with national averages. Therefore, while
the available data and information are inadequate to support a
complete, strict application of this AOC 1ist1ng guideline, based
on the available water gquality criteria comparisons for tainting
substances, and the fish flesh contamination testing results, no

impairment of this use is implied or concluded.

Deqradation of Fish and wildlife Populations. This use is
considered to be impaired when (1) fish and wildlife management
programs have identified degraded fish and wildlife populations due _ .
to a cause within the watershed, or (2) significant sediment or e
water column biotoxicity exists. No evidence of degraded
terrestrial wildlife populations exists, and fisheries management
programs have not identified degraded fish populations due to a
cause within the watershed (conversely, the PIB fishery is rated as
"exceptional" by the PFC, based on angling success, survival of
stocked fish, and population density). Regarding sediment or water
column toxicity, no evidence of significant water column
biotoxicity exists, and sediment tests have not identified

significant biotoxicity.

Fish Tumors or Other Deformities. This guideline is considered to
be impaired when (1) the incidence of fish tumors or other
deformities exceed rates at unimpacted, control sites, or (2) when
surveys have confirmed the presence of liver tumors in more than 2%
of the bullhead population. Surveys have demonstrated the
existence of liver tumors in PIB bullheads, but the incidence level
has not yet been determined. Because liver tumors are considered
the best indication of chemical interference, the liver tumor test
is the more reliable test of impairment, and indicates that this
guideline may be impaired. There are no generally agreed upon
background levels of external abnormalities which can be identified
as representing "unimpacted control sites®, and the observed
incidence rates of external abnormalities in PIB bullheads cannot
be reliably interpreted. ' Fisheries researchers hypothesize that
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the PIB bullheads are being attacked by a naturally-occurring viral
agent, but that the susceptibility of the fish to viral attack is
increased by chemically-induced environmental stress. In this
theory, sediment PAHs are indicated as the possible chemical agents

inducing the stress.

Bird or Animal Deformities or Reproduction Problems. This
guideline is impaired when surveys confirm the existence of
deformities or reproductive problems in wildlife species. While no
formal surveys have been conducted, Presque Isle State Park is
extensively visited by both amateur "bird watchers" and experienced
ornithologists, and the avian populations of Presque Isle are
therefore subject to an unusually intense level of observation, at
all times of the year. Four key specialists were interviewed to
determine if any evidence of deformities had been observed or
reported in resident fish-eating birds (or animals) in the Park.

In the aggregate, these specialists represent nearly 100 years of
collective observations. There are no colonies of nesting birds in
the AOC, and no reports or other evidence of deformities or .
reproductive problems were identified by these specialists.
Therefore, this guideline is not.impaired.

Degradation of Benthos. This guideline is considered to be
impaired when (1) the composition of the benthic macroinvertebrate
community is significantly diminished from what would be normal for
a comparable, unimpacted site, or (2) macroinvertebrate toxicity
from sediment contaminants is higher than unimpacted (control)
sites. Because the physical conditions of PIB are so unique along
the southern shore of Lake Erie, no fully-comparable site exists,
and PIB benthos data cannot be reliably compared to other sites.
However, within the Bay, the distribution pattern of pollution
sensitive taxa does not correlate well with the pattern of sediment
contamination, and the available data suggest that sediment
contaminants are not the dominant influence on the PIB benthic
community structure, which is fairly typical for an environment of
fine, organic-rich sediments. Further, reliable biocassay test
results indicate that the toxicity of PIB sediments on benthic
macroinvertebrate test species is no different than the sediments
at an unimpacted control site, and this gquideline is not impaired.

Restrictions on Dredging Activities. This guideline is impaired
when sediment contaminant levels exceed current standards.
Sediment data from 1982, 1986, and 1990 were compared with the
current, applicable standards (the USEPA Region V “guidelines").
This comparison resulted in the conclusion that PIB sediments are
moderately to heavily polluted, for most parameters for which
standards (i.e. guideline ranges) have been established.
Specifically, the sediments were found to be contaminated for 10
metals (arsenic, barium, cadmium; chromium, copper, iron, lead,
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manganese, nickel, and zinc), nutrients (phosphorus and total
kjeldahl nitrogen), COD, cyanide, oil & grease, and volatile
golids. Although no current standards exist for PAHs, sediment
levels of this group of contaminants may also be elevated, based on
other data and observations (e.g. brown bullhead observations).
When the new sediment guidelines are released by USEPA, this
impairment will be re-evaluated with that criteria. '

Eutrophication or Undesirable Alga-. This guideline is considered
impaired when there are persistent water quality problems
attributable to "cultural eutrophication®" (i.e. nutrient enrichment
and related problems resulting from urbanization or other human
‘sources of excess nutrients). Based on a recent (1990) trophic
state study, PIB does not exhibit any of the classic symptoms of
cultural eutrophication. No nuisance algal blooms, benthic¢ oxygen
depletlon, or decreased water clarity problems are ev1dent and

this guideline is not impaired.

Restrictions on Drinking Water Consumption; or Taste and Odor
Problems. This guideline is considered to be impaired when (1)
disease-causing or otherwise hazardous materials are present at
levels exceeding applicable standards, (2) taste and odor problems
exist, or (3) a level of treatment exceeding regional norms is
required to adequately treat raw water. Because PIB is not used as
a drinking water supply, this guideline ‘is non-applicable. '
However, in any case, none of these problems exist in the City's
water supply, which is drawn from Lake Erie northwest of Presque

Isle, and this guideline is not impaired.

Beach Closings. This guideline is considered to be impaired when
water quality standards for the protection of full water contact
recreational activities (e.qg. swimming) are exceeded. Although no
public beaches are established in PIB, water contact recreation is
a protected use in the Bay. A 1985“study determined that standards
for the protectlon of this use are being met. More recent data
(through 1990) indicate that these protective standards continue to
be met. Due to concerns about the use of the mouth of the Mill
Creek Tube for recreation, this use is considered partially
impaired, pending the completion of the City of Erie's CSO
correction project, at which time it will be re-evaluated.

Degradation of Aesthetics. This guideline is considered to be
impaired when a pollutant in the water results in a persistent,
unnatural or objectionable condition. No evidence of unnatural or
persistent discoloration of the water, or other sources of
aesthetic impairment are known to occur. While turbid conditions
exist after periods of heavy runoff, these conditions are natural
for an urbanized area and are not persistent. Also, while a’
surface sheen is occasionally present at the mouth of Mill Creek,
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and while debris from urban runoff sources is common along portions
of the south shore, these conditions are localized and do not
significantly impact the Bay. Consequently, this guideline is not

impaired.

Added Costs to Agriculture or Industry. This guideline is
considered to be impaired when unusual treatment is required for
water used for agricultural, industrial, or commercial purposes.
With the closing of Penelec, PIB water is used by only one
small-quantity user (an industry), which does not require special
treatment of PIB water before use (the raw water is allowed to
settle before use). Further, industrial water supply is a
.protected use in PIB, and the available water quality data indicate
that the applicable standards for this use are being met.
Therefore, this guideline is not impaired. _

Degradation of Phytoplankton and Zooplankton Populations. - This
guideline is considered to be impaired when (1) the resident -
phytoplankton or zooplankton community structure is significantly
different from comparable, unimpacted control sites, or (2)
biocassays have confirmed that ambient waters are toxic to
phytoplankton or zooplankton. ‘The physical conditions of PIB are
s0 unique along the southern shore of Lake Erie that no
fully-comparable site exists for comparison purposes. Secondly, no
recent data are available on the PIB phytoplankton or zooplankton
community structure. Therefore, bicassay data were researched as
the primary test of impairment. However, no reliable bioassay test
data for potential water column toxicity exist, and other data and
information are inadeguate to suppert an inferred determination.
Therefore, while indications are that no impairment exists for this
use, a reliable conclusion is not possible for this guideline, and
additional studies (i.e. water column biotoxicity testing) are
recommended and currently being conducted.

Loss of FPish and Wildlife Habitat. This guideline is considered to
be impaired when fish and wildlife management goals have not been
met because of a loss of fish and wildlife habitat resulting from
changes in the physical, chemical or biological conditions in the
waterbody. The PFC manages PIB as a sport fishery, and conducts
periodic fisheries assessments to evaluate the quality and quantity
of fish stocks. Based on these assessments, the PFC's fisheries
management goals are being met, and this guideline is not impaired.
Habitat enhancement prOJects w111 be encouraged wherever possible

and practical.

Based on the impaired uses evaluations, pollutants of
concern were identified as including only sediment contaminants.
No water column impairments were indicated. Fish impairments (i.e.
liver tumors in bullheads), if environmentally caused, are probably

60



related to the sediment contamination. Sixteen pollutantsg of -
concern were identified, including arsenic, barium, cadmiunm,
chromium, copper, iron, lead, manganese, nickel, zinc, phosphorus,
TKN, COD, cyanide, oil & grease, and volatile solids. In addition,
although no standards exist for PAHs, sediment levels of these
compounds were determined to be somewhat elevated, and sediment
PAHs were therefore included as additional pollutants of concern.
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S. Pollutant Sources and Transport Mechanisms

The purpose of the previous chapter was to first determine
which beneficial uses are impaired in PIB, and then to determine
what pollutants are causing the impairment(s). That information is
critical to both this chapter (Chapter 5) and the following chapter

(Chapter 6).

Use impairments and conflicts with beneficial uses of PIB
were described in §4.1. Pollutants of concern were identified in
§4.2, based on the use impairments identified in §4.1. The purpose
of this chapter is to determine (1) the sources of the pollutants
causing the impairments, and (2) the means by which the problem
pollutants are transported from their sources to the impact areas.

PIB pollutants of concern are identified in Table 4-21,
based on the results of the evaluations conducted in Chapter 4.
These pollutants include 10 metals, five conventional/
nonconventional pollutants, and (probably) PAHs. These pollutants
are determined to be primarily confined to the sediments, and do
not appear to be significantly accumulating in (or adversely
affecting) biota or the water column, although it is theorized that
PAHs may act in association with a naturally-occurring virus to
cause the external lesions observed in PIB brown bullheads.

5.1 Primary Sources of Pollutants of Concern

Typically, the primary or major sources of pollutants of
concern in AOCs are point source discharges, or other "direct"
pellutant inputs. Therefore, NPDES point source discharge files
were reviewed to attempt to "spot" candidate sources of the PIB
pollutants of concern identified in Chapter 4. Based on this
review, five significant NPDES-permitted point sources were
identified which discharge directly to PIB, and an additional four
permitted point sources were identified which discharge to storm
sewers or tributaries within approximately 1.3 miles of the Bay
(generally, north of 19th Street, or the Norfolk and Western rail
line). These point sources are summarized in Table 5.1; their

locations are depicted in Figure 5.1.

In addition, numerous CSOs exist within the City's combined
sewer system. These outfalls are individually numbered as point
source outfalls in the City's NPDES permit. The locations of the
CSO discharge p01nts are depicted in Figure 5.2. As seen in Figure
5.2, the CSOs in the Mill Creek drainage system are fairly well
dlstrlbuted throughout the urbanized portion of the watershed, with
some as much as two to three miles upstream from the Bay, whlle
others are located within 0.5 miles of the mouth of Mill Creek. Of
the CSOs in the City's sewer system, 47 (84%) discharge directly to



Permittee

Table 5.1 Summary of significant NPDES-permitted outfalls to PIB.*

Discharge Location

(10ng1tudellatitude)

Wastewater Source

Effluen; Levels

Comments

nsylvania
lectric Company
Penelec)

001: public docki
(42°03'24"/80°05*15")
¢
d

002; public dock;
W. slip
(42°08' 08" /80°05' 24*)

003: public dock
(42°8'16"/80°5'21")

coal pile runoff, ash
transport water, low

volume wastes

cooting water from
steam elec}ric
generation{’

15S(1): 30/70 mg/1(2)
046(3): 15/20 mg/
PCBs: not known

(special condition 2)(4)
pH: 6.0-9.0
flow: estimated 1 mgd

TSS: 30/70 mg/1
08G: 15/20 mg/)
TRC{5): 0.2 mg/1(6)

(special condition 1)(4)

Temp.: <°5 F over ambient

pH: 6.0-9.0

flow: est. 100 mgd
(combined 002/003)

Discharge discontinuec
in early 1991. Permit
expires 12/22/92.

Discharge discontinuec
in earty 1991. Permit
expires 12/22/92.

ie Forge &
steel, Inc.

AND

.tional Forge
Company

001: Cascade Creek

(42°06'37"/80°06'24")

002: Cascade Creek
(42°06' 32+/80°06' 23%)

003: Drainage Ditch
to Cascade Creek
(42°06'20"/80°06'59")

vacuum degassing effluent
from ladle refining fur-
nace and steam degasser,
and effluent from heat
treatment quench oper-
ation; ladle ref1?1ng ,
furnace cooling(7);
electri% furnace
cooling(?); oi1 ?uench
heat exchanger(7);

forge press & miscellan-
eous area coolingt/

stormwater runoff
(estimated at 35,000 gpd)

-refining of steel by an

electroslag remelt furnace

Currently being
established.
flow: 0.889 mgd

Currently being established.

flow: 0.07 mgd

(0.02 mgd - evaporative
cooler flushing;
0.05 mgd - ground
dewatering)

#s 101, 201, & 301
discharge through Ot

101-vacuum degassing

201-water quench

301-boiler blowdown

Permit expiration date
not known.

Outfall Q02 is
stormwater only.

Permit expiration dat:
not known.

Permit expiration dat:
not known.




Permittee

Table 5.1 Summary of significant NPDE. pm1tted outfalls to PIB (cont.)*

Discharge Location
(1ongitude/latitude)

Wastewater Source

Effluent Levels

Comments

Ited Erie, Inc.

001: storm sewer
draining to PIB
(42°07'02"/80°05'23")

boiler blowdown and
kettle jacket cooling
water (0.054 MGD)

TS3: Monitor Only
“Iron, Total: Monitor Only

Aluminum: Monitor Only
08G: 15/30 mg/1
Temp.: Monitor Only

‘ ph: 6.0‘9.0

Permit expires 9/19/9¢

ramid Industries,
[nc.

001: storm sewer dis-
charging to West

Branch Cascade Creek
(42°06'36"/80°07'23")

002: storm sewer dis-
charging to West

Branch Cascade Creek
(42°06°' 36" /80°07'23")

contact cooling water

from thermo-plastic

extrusion of polyethy-

lene and polyvinyl

chloride pipe

flow: 0.066 MGD design
average flow

Manhole inside building
that collects fiow from
the floor drains.

TSS: 19 mg/1 (Max. Daily)
08G: 15/30 mg/1

BODg: 26 mg/1 (Max. Daily)
p“: 6.0'9.0

TS5: Monitor Only
04G: Monitor Only
BODs: Monitor Only
pH: 6.0-9.0

Permit expires 7/14/9t

ick Foundry
Company

001: Pdplar Street

~storm sewer

(42°06'58"/80°05' 36*)

002A, 002B: Cherry St.
storm sewer '
(42°06'58%/80°05'36")

.7 foundry non-contact cool-

ing water from cupola
wall, air compressor, and
shell core machines and
storm water runoff (est.
annual flow #001 - 0.048;
#002 (AAB) ~ 0.013 mgd)

TSS: Monitor Only
Iron: Monitor Only
Aluminum: Monitor Only
Zinc: Monitor Only
Temp.: Monitor Only

. DH: 6.0'9.0

(A1l 3 Qutfalls)

Permit expires 9/19/9¢

estnut Street
Water Treatment
Plant

001: PIB
(42°08'10*/80°05' 50*)

filter backwash from
drinking water filtration

TSS: 30/75 mg/1

Iron: 2.0/5.0 mg/}
Aluminum: 4.0/10.0 mg/1
Manganese: 1.0/2.5 mg/!
pH: 600-9-0

Permit expires 5s/21/9
No longer use this di:
charge as they convey
it to the City sanita:
system.




Table 5.1 Summary of significant NPDES-permitted outfalls to PIB {cont.)*

Discharge Location

Permittee {longitude/1atitude) Wastewater Source Effluent Levels Comments
! Filtration - 003: PIB filter backwash from . TSS: 30/75 mg/1 Permit expires 5/24/9%
. lant (42°06'55"/80°08'40") drinking water filtration 1Iron: 2.0/5.0 mg/}
'‘Sommerheim") Atuminum: 4.0/10.0 mg/1
Manganese: 1.0/2.5 mg/1
pH: 6.0‘9.0
flow: 0.5 mgd (mo. ave.)
| Building . 001: PIB via Sassafras boiler blowdown, 001: O0&G: 15/30 mg/1 Permit expires 5/14/9;
- aterials Street storm sewer = stormwater runoff, yacuum BHé 6.0-%60
' arporation - 635‘03' 2'/80°05'3$“; pump cooling wat?r 002: D&G: 15/30 mg/1 Boiler additives used
‘ : PIB via Sassafras and roo ?9 machine cool- pH: 6.0-9.0
: Street storm sewer ing water 003: TSS: 21/42 mg/1

(42°08'04*/80°05'35")
003: PIB via Sassafras
Street storm sewer
(42°08'05"/80°05'36")
004: PIB via Sassafras
Street storm sewer

(42°08'09"/80°05'40")

04G: 15/30 mg/!}
. pH: 6.0-9.0
flow: .263 mad
(ave. flow)
004: no sampling
required

y of Erie CSOs

various (47) total:

{(all storm water)

\ combined sewer overfiows none Permit expires 10/3/9¢
" PIB and PIB via Mill (approx. 3.1 mg to PIB
i Creek, Garrison Run, during an average storm,
! Cascade Creek, and from 20 outfalls)
\ sewer outfalls (see
: text for locations)
sque [sle State 001: PIB treated santtary BODs: 25/50 mg/1 Permit expires 8/16/9¢

;'ark . | (42°09'30"/80°08'00") wastewater TSS: 30/60 mg/1

fecal coliforms: 200/100 m)
(1imits applies May 1 -
September 30)

pH: 6.0-9.0

flow: 0.0175 mgd (mo. ave.)

‘ nation of “"significant* 3lo11 and grease | 6}instantaneous maximum
§350§§§tsfgﬁeﬁ§§5r?$l1d 9 tg}deta1ls got known ( ;non-contact cooling water
javerage maximum ' total residual chlorine
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