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ABSTRACT

Citizens, and State and Federal regulatory agencies, are concerned
about chemical contamination of coastal ecosystems. In response
to citizen interest in Perdido Bay, the U.S. Environmental
Protection Agency (EPA) provided funding to the Fish and wildlife
Service (Service) to produce a status report about existing
chemical conditions.

In addition to a review of existing reports and data, the Service
conducted field work that included water, sediment and biotic
chemical analyses, a ten-day toxicity test, a fish health
assessment, and an evaluation of dioxin compounds.

A review of the most important chemical data bases for the Perdido
Bay ecosystem reveals that Perdido Bay is generally free of toxic
compounds. However, sediments in some discrete areas are
contaminated. Contamination has been identified in Elevenmile
Creek, Saufley Field Ditch, and Bayou Marcus. Detectable chemical
contamlnants have also been identified at one marina and in some
locations within Perdido Bay. Contaminants of concern at some
sediment sites include: mercury, silver and dioxin compounds.

Results of the field toxicity tests suggest that the water and
sediments tested are not acutely toxic, but based on reduced
feeding activity of the test organisms, there appears to be
reduced water quality at some locations.

Samples of some species of fishes in the Perdido River contain
undesirable concentrations of mercury. In the past, fish from
Elevenmile Creek have contained gquantities of dioxin. Fish
collected from Elevenmile Creek, and analyzed within the last
three years, contained minimal or non-detectable concentrations of
dioxin compounds. These analytical data have resulted in the
removal of the consumption advisory for fish taken from the Creek.
Significant concentrations of dioxin have been found in two
turtles collected from the Creek.

Recommendations for future research and for estuarine management
include additional mercury and dioxin field work; evaluation of
any environmental impacts related to agricultural chemicals;
assessment of the need for, and practicality of, clean-up of
silver-contaminated sediments at the mouth of Saufley Field ditch;
and the continuation and acceleration of environmental management
programs involving stormwater control, agricultural best
management practices and state-of-the-art industrial and municipal
effluent treatment.
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PREFACE

The purpose of this report is to provide citizens, environmental
managers and regulators, and other interested parties with a
status report about chemical contaminants within the Perdido Bay
watershed/estuarine ecosystem. The author has attempted to write,
as often as possible, in a non-technical language in an attempt to
inform readers about a fairly technical aspect of environmental
management.

Part One focuses on identification of chemical contaminant
problems. Also included in Part One are recommendations for
management of the Perdido Bay ecosystem.

Part Two of the report, Basic Information for Citizens, provides
important information for those readers that are unfamiliar with
the subject of chemical contamination in the environment.
Environmental managers, scientists, Federal and State regulators
and others with background knowledge in the field of chemical
contaminants can begin their review of the report with Part Two.
However, those unfamiliar with that subject are firmly, but
respectfully, encourage to read Part One first.

Part Three deals with potential sources of contaminants within the
Perdido Bay Drainage Basin including permitted point sources
discharges, and non-point sources including urban stormwater
runoff, agricultural, silviculture, and superfund hazardous waste
sites.

Part Four 1is a review of existing chemical contaminants
information and data bases for the Perdido Bay area and includes
information about the most important studies conducted and reports
written. Some review of the extent of field work conducted to
date, is also presented.

Finally, Part Five is a review of the work conducted within the
Perdido Bay ecosystem by the U.S. Fish and Wildlife Service. It
includes some water quality information and fairly extensive
sediment, bioassay and biota information.

All references are identified in the Literature Cited section that
follows Part Five. Supporting documents including data, quality
control information, and operational procedures for some
activities are provided in Appendices.

This report is dedicated to the owners and stewards of Perdido
Bay - all United States citizens.

¥il
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PART ONE - REPORT SUMMARY AND RECOMMENDATIONS FOR MANAGEMENT

REPORT SUMMARY

This document provides a current status report on chemical
contaminants potentially affecting the Perdido Bay ecosystemn.
However, because of the size of the system, and the limitations
placed on chemical contaminant studies, this assessment should not
be considered a comprehensive, conclusive evaluation. Several
areas of contaminant research within the system require further
investigation. In some cases, relative to the problems
identified, specific restorative actions may be advisable.

The surveys and assessments completed by various agencies and
other parties have provided a much better picture of the
conditions and status of chemical contaminants within the Perdido
Bay ecosysten. The objective of this report was to review and
examine all available information with the aim of identifying
problems, if any existed. To that end, the following observations
are now made. These observations pertain to certain toxic
chemicals or chemical groups, or to situations where not enough

information is available to draw conclusions.
I. Dioxin and Dioxin-like Compounds

Many parties are currently awaiting publication of the forthcoming
re-assessment of dioxin to be released by the EPA, probably in
early 1994. Until that time, definitive interpretations of
certain forms of dioxin data are not possible. However, the
levels of dioxin within the Elevenmile Creek environment and its
‘biota, coupled with the lack of information about the possible
distribution of dioxin compounds within the sediments of Perdido

Bay, leave managers and regulators with a situation that requires:



1) better information related to the risks, both human and
wildlife, that exist under the environmental concentrations that
are documented; and 2) more field data related to the areal
distribution and concentration levels for the parts cf the Perdiao
Bay ecosystem that could have been affected, but have not been
tested.

The results of several studies reveal that dioxin 1is present
within the Elevenmile Creek area and the biota 1living there.
Sediments in the backwater portions of the Creek have significant
dioxin contamination. No sediment data exists for Perdido Bay
proper. Minimal concentrations of both dioxin and furan compounds
have been detected in fish taken from Elevenmile Creek. The only
other animal tested for dioxin contamination is a species of
turtle collected from the Creek. The two individuals that were
analyzed had relatively high concentrations of dioxin compounds
(17 and 35 ppt, dioxin toxicity equivalents) in muscle tissue

samples.
II. Mercury

At this time, mercury contamination is not new to Florida. It has
been recognized as a form of contamination existing in several
parts of the State. Quite a bit of information exists about
contémporary and historic sources of mercury. Florida Department
of Health and Rehabilitative Services consumption advisories have
been released for various areas of the State, including the
Perdido River (Florida HRS 1993). Mercury is known to have been
a component in slimicides used by the paper mill industries many
years ago. In the United States, mercury slimicides in wood pulp
were banned in 1965 from paper products that would come into
contact with food (D’Itri et al., 1977).



Mercury has been documented in the sediments of Elevenmile Creek
at concentrations ranging from 0.26 to 1.1 parts per million
(ppm), dry weight. However, wet weight values in fish from the
Creek did not exceed consumption advisories. Gafftopsail catfish,
a free-ranging marine species collected in the Bay, did have
muscle tissue concentrations exceeding Florida’s lower consumption
advisory. Largemouth bass collected in the Perdido River had
concentrations exceeding the lower advisory level of 0.5 ppm, wet
weight. For this reason, a consumption advisory has been issued
for the Perdido River, and consumption of largemouth bass from the
River should be limited to one meal per week (Florida HRS 1993).
Information on sources of mercury for the Perdido River and for

the gafftopsail catfish is lacking.
I1I. " Bilver

Silver concentrations (4.0 ppm, dry weight) in sediments at the
mouth of Saufley Field ditch exceeded the Probable Effects Level
sediment quality guideline (2.5 ppm), a concentration at which
biological effects would nearly always be expected. However, if
the silver contamination is in a fairly small area, and an
upstream source can be documented and controclled, cleanup may be

relatively simple.
IV. Polycyclic Aromatic Hydrocarbons

Polycyclic aromatic hydrocarbons (PAHs) currently appear to be a
minimal problem within the Bay area. None of the sites sampled by
the Service had concentrations that exceeded sediment quality
guidelines. However, future implementation of control measures
may be necessary at those sites that currently have somewhat high

concentrations.



V. Chemical Contaminants For Which Data Is Lacking.

In the section of this report addressing agricultural runoff,
Table 2 summarizes the use of the newer agricultural pesticides in
the Perdido Estuarine Drainage Area. To date, no field data
exists related to any accumulation in, or impacts to, biota for
these chemicals. Therefore, it is impossible to state whether or
not use of these agricultural chemicals is having an effect upon

resources within the Perdido Bay ecosystem.
RECOMMENDATIONS FOR MANAGEMENT OF PERDIDO BAY

Review of the existing data and assays (for the chemicals that
have been evaluated) indicates that contamination is not a
widespread problem, but that localized problems of a minimal to
moderate nature do exist. The following recommendations for

future management of the ecosystem are offered for consideration:

1 Further evaluation of dioxin in Elevenmile Creek,
including: a) additional upstream sediment sampling; and b)
additional investigation. of potential dioxin impacts to
resident biota 1living in or adjacent to the Creek.

Appropriate restoration of the Creek, 1if warranted.

2. Additional survey of the sediments of the Bay to assess
the degree of dioxin distribution beyond the mouth of
Elevenmile Creek. Appropriate actions, as necessary, based
on the data obtained.

3. Continued monitoring of fishes of the Perdido River for
mercury, as deemed appropriate by the Florida Department of
Health and Rehabilitative Services and the Florida Game and

Fresh Water Fish Commission. Encourage additional research



that wiil define the sources of mercury within the ecosysten.
Evaluate any risks and impacts associated with the mercury in
the sediments of Elevenmile Creek.

4. Evaluation of the extent of silver contaminaticn at the
mouth of Saufley Field ditch. Identification and elimination
of the source of contamination. Restoration actions at the

site, if appropriate.

5. Consideration of future source control measures at the
locations identified as having somewhat high PAH sediment

concentrations.

6. Design and implementation of an agricultural chemicals
field assessment survey to provide an evaluation of the
potential impacts of these chemicals. Continued use of EPA
Best Management Practices throughout the watershed, with a
survey to evaluate the extent to which these practices are
being applied.

7. Development of a Perdido Bay ecosystem management plan
for the control of current and future point and non-point
source discharges, including a provision to evaluate and
monitor cumulative impacts to the ecosystem. The Plan should
incorporate the best approaches of both the Alabama and
Florida programs. Implementation of the plan, as soon as

possible, throughout the ecosystem.



PART TWO - BASIC INFORMATION FOR CITIZENS

INTRODUCTION

This report characterizes the current environmental condition of
Perdido Bay with regard to toxic compounds or chemical
contaminants. Therefore, included in the report is an overview of
the sources and/or potential sources of contaminants, é survey of
the presently existing chemical contaminant data available from
all sources, and an evaluation (involving both .quantitative
statements and qualitative observations and judgments) about the
current condition of the bay. Finally, the report includes: a)
identification of specific <contaminant ©problens; and, b)
recommendations related to management, further study, and
correction and/or restoration activities necessary to conserve and
enhance the resources and environmental quality of the Perdido Bay

estuarine systemn.

Perdido Bay encompasses an area of about 50'square miles between
Alabama and Florida with the State line running approximately down
the centerline of the bay (Figure 1). The drainage basin covers
1,205 square miles and encompasses parts of Baldwin and Escambia
Counties, Alabama and western Escambia County, Florida. The
Perdido River is the largest single source of freshwater entering
the bay. Numerous tributary streams in the upper basin drain
hilly country, forming the Perdido River and its two major
tributaries, the Styx and Blackwater Rivers. Other tributaries of
the bay include Elevenmile Creek, Eight Mile Creek, and Bayou
Marcus Creek in Florida, and Soldier Creek and Palmetto Creek in
Alabama. The Gulf Intracoastal Waterway passes through lower
Perdidoc Bay, connecting it to estuaries in Alabama to the west and
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in Florida to the east. Water is exchanged between the Bay and
the Gulf of Mexico via Perdido Pass (Patrick 1991).

The evaluation of the chemical contaminant characteristics of the
Perdido Bay drainage is essential for proper management of the
resources within this estuarine systemn. Contaminants can
adversely alter water quality, sediments and biota. Waters can
become unswimmable and/or unfishable; sediments can accumulate
toxic chemicals which then enter estuarine foocd-chains; and
overall productivity can decline. Environmental chemical
‘contaminants can eventually impact economic interests and degrade
the quality of life. Like most coastal estuaries, Perdido Bay is
impacted by a variety of chemical contaminants which are generated
from several sources.

Environmental contaminants are chemicals that have an adverse or
negative impact on plants and animals. Chemicals can have acute
effects resulting in the death of plants and animals. However,
contaminants can also be harmful in other, more subtle ways. They
can cause cancer, alter hereditary materials or cause birth
defects. They can even effect biological immune systems and alter
endocrine system (hormones). The chemicals of primary interest
include various metals; organometallic compounds; organochlorine,
organophosphate, and carbamate pesticides; petroleum chemicals
(primarily the polycyclic aromatic hydrocarbons or PAHs), and a
wide wvariety of "industrial" chemical byproducts including
polychlorinated biphenyls (PCBs) and dioxin compounds. Even
chemicals required for proper biological metabolism, such as

copper and zinc, can be harmful in excessive amounts.

As part of several of the studies of the Perdido Bay drainage
basin, many of the chemicals 1listed above were evaluated.

Sampling and analyses have been performed by a number of entities,



including the U.S. Environmental Protection Agency (EPA), U.S.
Fish and Wildlife Service (Service), Florida Department of
Environmental Regulation (FDER) [now the Florida Department of
Environmental Protection (FDEP) 1, Alabama Departﬁent of
Environmental Management (ADEM), Environmental Planning and
Analysis, 1Inc.(EPAI), Tierra Consulting (TC) and Champion

International Corporation (CI).

THE LIMITATIONS OF CHEMICAL ANALYSES AND CHEMICAL DATA

It is important to be aware of the limitations inherent in each
attempt to evaluate chemical contaminants in a natural system as
complex as a coastal estuary. Therefore, some general remarks

related to these limitations are appropriate.

I. Water Samples

Water samples require the greatest care when collected and handled
in the field. Water samples can easily become unintentionally
tainted (contaminated) from careless handling, unclean sample
containers, etc. Furthermore, water samples sometimes do not
provide useful information about environmental contamination
because: a) many chemicals are "hydrophobic" (water-fearing) and
move quickly out of the water column into sediments, plant
material, or animal tissues and; (b) the amounts of chemicals that
can dissolve in water are often very minute, requiring extremely

sensitive laboratory procedures to detect these small quantities.



II. Sediment Samples

Sediment samples require less care in handling, but still must be
handled properly to avoid accidently contaminating them. However,
to be able to compare sediment sample information obtained by
different collectors (Federal agencies, State agencies,
universities, etc.), some degree of uniformity must exist. One
cannot compare sediment contamination between samples unless basic
information about each sample is available. Information that is
required about the sediment sample includes: the percentage of
sand; silt; clay; and total organic carbon (TOC).' For instance,
a sample with 80 percent sand cannot be directly compared with a
sample containing 20 percent sand, because each sample’s capacity
to accumulate chemicals is different. Furthermore, particularly
for metals, just knowing the "total amount" of a metal present is

not too informative.

Metals are found in different parts or "locations" of the
sediment. The metal could be dissolved in the water found between
the grains of sand, silt, or clay (the "pore" water phase); or
associated with silts, clays, or the organic phase (primarily
composed of dead, decaying plant material). The metal may be in
a variety of chemical forms or even associated with an organic
(carbon-structured) compound. Both the "location" and the "form"
of a metal in a sediment sample are very important because these
characteristics define how "available" that metal contaminant is
to living organisms (called "bioavailability"). When metals are
associated with the pore water or the organic carbon fraction of
a sediment they are usually much more available to 1living
organisms than when they are associated with other parts of the
sediment. Finally, metals are a natural part of sediments. It is

important for environmental managers to be able to define how much

10



metal has been introduced by human activities versus how much

occurs naturally.
1II. Biological Samples

Samples collected from living organisms also have limitations.
First, if fish were collected , the entire fish might be ground up
and analyzed. This would provide information about what might be
available to some animal that ate the entire fish; but it would
provide 1little information about "human exposure" if only the
fillet of the fish were eaten. Second, chemical contaminants in
animals and fish also tend to "partition" or accumulate in
particular parts of the body. Metals, for example, often
accumulate in the 1liver; but mercury accumulates more in the
muscle tissue, particularly in fish. The gquesticn then becomes,
how should samples of fish or other animals be analyzed? It
effects on reproductive capacity are a concern, then the ripe but
unfertilized eggs of the female may be the tissue to submit for
analysis. However, if human health is the concern, then the
"edible" portion of the animal should be analyzec. Third, only
particular species of fish or other animals yield reliable
information about a localized area, such as Perdido Bay. If the
question revolves around a "local" source of pcllution, then fish
that are largely seasonal or migratory, such as bluefish or
Spanish mackerel, would not provide a clear picture of impacts to
lccal biota. Thus, resident fishes such as larcemouth bass in the

b ol
5

ver, or spotted seatrout In the bay, woulcd be better because
they do not move great distances. Still, any fish can-move away

from, or nearer, a pollution scurce.

i



IV. Cost of Chemical Analyses

Depending on the type of analysis performed, costs can be as high
as $2,000 per sample in order to detect and meet quality control
standards. Each group of chemicals (metals, organochlorine
pesticides, petroleum compounds) can cost several hundred dollars,
per sample. Analysis for dioxin alone can exceed $2,000 per
sample which makes this kind of analysis particularly expensive.
The types of samples that are often shipped for direct analysis
include: water samples; sediments and/or soils; and tissues from
animals, including a variety of invertebrates (shrimp, crabs,
etc.); fishes, amphibians, reptiles, birds and mammals.

OTHER METHODSE USED TO OBTAIN CHEMICAL CONTAMINANT INFORMATION

Chemical analysis of a variety of things (water, sediments/soils,
or living organisms) often provides useful information. However,
chemical analysis can be very expensive, and the limitations of
such information should be understood. There are other ways to
gain valuable information about chemical impacts to the Perdido
Bay system. These approaches, while usually less expensive, are
still equelly important in providing significant information for
managers and decision makers. Therefore; the Fish and Wildlife
Service and other agencies cften employ one or more of the

following techniques.

A toxicity test 1s a test or series of tests during which
particular 1liwving organisms &are expocsed o both suspected
contaminated test) terials apd wuncontaninat control

naterials e anirai zec toxilcity test mav b 2rv small



materials could be water or sediments suspected of_' containing
chemical contaminants. Several criteria are used to measure the
effect of the chemicals in the test materials on the organisms
being tested. The usual unit of measure is death of a significant
percentage of the test animals (mortality); however, 1.3
inhibited or reduced growth, 2) reduction in normal feeding rate,
or 3) changes in an animal’s behavior are other indicators of
adverse effects. Comparisons are made between the animal
responses being measured in the test materials and in the
uncontaminated control materials. Toxicity tests are run for set
periods of time such as, 72 hours, 96 hours, 5 days, or 10 days.
The toxicity test described later in this report was run for ten
days. Toxicity tests are very labor-intensive, but do not usually

require an inordinate amount of funding for chemical analysis.
IT. Visual Inspections of Animals for Abnormalities

Chemical contaminants in the environment often manifest their
presence by affecting wildlife with birth defects, tumors,
lesions, and abnormal tissue and cell growth. Examination of
samples of animals collected from suspected contamination sites
can provide relatively inexpensive clues to ~ environmental
problems. The Service, working jointly with the EPA, collected
fishes from Perdido Bay, Perdido River, and Elevenmile Creek.
These fishes were carefully examined for abnormalities. The
results of that survey are provided later in this report.
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GENERIC SOURCES OF CHEMICAL CONTAMINANTS

Management of the sources of chemical contaminants is primarily
the responsibility of three agencies, the U.S. Environmental
Protection Agency (EPA), the Alabama Department of Environmental
Management (ADEM) and the Florida Department of Environmental
Protection (FDEP). The EPA regulates and manages these sources
through the Federal Clean Water Act (33 U.S.C. §§ 1251-1387). In
addition, in Florida, it is EPA that regulates the issuance of
National Pollutant Discharge Elimination System permits for point
source discharges. ADEM operates under provisions found in the
Alabama Water Pollution Control Act (AWPCA), Code of Alabama (COA)
1975, §§ 22-22-1 through 22-22-14, as amended, and the Alabama
Environmental Management Act, Code Of Alabama 1975 §§ 22-22A-1
through 22-22A-16, as amended. FDEP management authority for

contaminant sources is found in several State laws, including:
the Florida Environmental Control Act (Chapter 403 Florida
Statutes), and the Florida Clean Outdoor Air Law. In general,
there are several common sources from which chemical contaminants
are introduced into rivers, creeks and coastal bays. They include

the following:
I. Point Sources

Many contaminants enter the environment from a specific point of
discharge, usually released from the end of a pipe. The chemicals
are part of a watery effluent that flows from an industry,
municipal treatment plant, business or small residential sewage
treatment. facility. These point source discharges require a
National Pollutant Discharge Elimination System (NPDES) permit
under Section 402 of the Federal Clean Water Act (33 U.S.C. §§
1251-1387). The program is regulated by ADEM in Alabama and by
EPA for Florida.

14



II. Urban Stormwater Runoff

Rainwater washes a multitude of chemicals into coastal waters.
From developed areas these chemicals wash off lawns, streets,
parking lots, roofs and all other impervious surfaces. The runoff
may contain herbicides, insecticides, oils and greases, metals,
and industrial chemicals. If stormwater treatment structures are
not constructed to capture and retain these contaminants, they

usually end up in natural waters such as rivers or bays.
IIT. Agricultural Runoff

Wet-weather runoff from cropland, pastures, feedlots and other
agricultural facilities <can introduce organic materials,
fertilizers, and pesticides into rivers and bays. The farmland of
a drainage basin, if not properly managed, could be a significant

contributeor of contaminant materials.
IV. Silvicultural Runoff

Activities associated with forest management can also introduce a
variety of chemicals into the drainage basin. Introduction of
chemicals 1is often accelerated by ditching and draining
activities. Several of the compounds used in forest management
practices are not associated with other agricultural activities.
Chemicals carried by stormwater runoff may be transported from
forest lands to open waters. On the average, land alteration and
application of chemicals is not as intensive on forest lands as it
is on farm lands. However, in northwest Florida large tracts of
land are used for silviculture.
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V. Airborne Sources of Contaminants

Many chemicals originate at points far removed from an area of
concern. The incineration processes associated with many
industries, such as coal-fired power plants'and municipal solid
waste facilities, introduce chemicals into the atmosphere that may
be carried long distances before finally settling onto land or
water. Polluted air can result in significant impacts to the
environment, particularly to plant communities (Heck and Anderson
1280).

Provisions of the Clean Air Act (42 U.S.C §§ 7401 et seq.) are
enforced and regulated by the Environmental Protection Agency.
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PART THREE - POTENTIAL SOUPCES OF CHEMICALS WITHIN THE PERDIDO
BAY DRAINAGE BASIN

POINT SOURCES

Point source discharges (usually effluent flowing out of a pipe)
can contribute a variety of chemical compounds to coastal waters.
The quality of these effluents is regulated under the Federal
Clean Water Act. Section 402 of the Act establishes the National
Pollutant Discharge Elimination System (NPDES) permit program.
Through this program, discharges are evaluated, monitored and
regulated. In the State of Florida, NPDES permits are issued by
the U.S. Environmental Protection Agency’s Regional Office in
Atlanta, Georgia. In the State of Alabama, the NPDES program has
been turned over to the State’s Department of Environmental

Management.

There are several point source discharges that may affect Perdido
Bay. Most of these discharges are not direct releases into the
Bay, but instead are discharged to rivers, creeks, bayous and
other backwaters that feed the Bay. Although each discharge into
an estuary is evaluated individually, rarely during permit review
is the "cumulative impact" of many discharges assessed. However,
it is important that an assessment of cumulative impacts be made,
and that Perdido Bay’s capacity to assimilate compounds and
pollutants from many point source discharges be determined. There
is a linit to the pollutant load that an estuary can accept. If
the lirmit is exceeded, the estuary will suffer some detrimental

environmental impacts. An estuary management plan needs to
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discharges are included because impacts from these sources
(degraded sediments, etcs) may still be affecting the
environmental quality of the Bay. A brief description of each
point source discharge is provided below based on information
provided by U.S. EPA and ADEM. ¢

I. Industrial Operations
The four industries that discharge within the Perdido Bay drainage
basin are Champion International Corporation, Sunbelt Chemicals,

Inc., Masland Carpets, Inc., and Arizona Chenical Company.

A) Champion International Corporation = Permit No.
FL0002526

The Champion paper mill, located at Cantonment, Florida
contributes the greatest volume of industrial effluent to the
Bay. The primary product of the mill is high-quality
bleached paper. The company’s long term average industrial
effluent discharge is 20.13 million gallons per day (MGD);
with a maximum 30-day average of 22.33 MGD; and a daily
maximum of 38.93 MGD. The permit expires August 31, 1995.
Some of the parameters regulated in this permit include
biochemical oxygen demand (BOD), total suspended solids
(TSS), ammonia, color, chlorinated organics, dioxin, and
zinc. The point of effluent discharge is at the head of
Elevenmile Creek, approximately 11 miles from the mouth. The

Creek empties directly into Perdido Bay.



B) Sunbelt Chemicals, Inc. Permit No. AL0053091

The Sunbelt Chemical plant is located at Atmore, Alabama and
discharges treated washwater, storm water and non-contact
cooling water into an unnamed branch of Brushy Creek which
flows into the Perdido River. The point of discharge is over
50 river miles above the head of Perdido Bay. The pernmit
limits pH, total suspended solids (TSS), total residual
chlorine and sulfides. The permit expires on July 31, 1996.

C) Masland Carpets, Inc. - Permit No. AL0021997.

This company is located at Atmore, Alabama. As part of the
company’s industrial process, the effluent from the plant (1
MGD daily maximum discharge) contains quantities of BOD,
chemical oxygen demand (COD), TSS, phenol, chromium, sulfide
and ammonia. The permit requires these parameters and
chemicals be measured, as well as flow, pH, and dissolved
oxygen. At a point over 50 river miles from Perdido Bay, the
effluent is discharged into Boggy Branch which flows into
Brushy Creek, and then into the Perdido River. The permit
expires September 30, 1998.

D) Plasmine Technology, Inc., Permit No. AL0000841.

This company is located in Bay Minette, Alabama. Effluent
from the plant is discharged into Hollinger Creek which flows
into the Styx River. The Styx River flows into the Perdido
River. The point of discharge for this facility is over 45
river miles from the head of Perdidc Bay. The NPDES permit
for this facility sets discharge limitations for pH, BOD,
TSZ, oil and grease, ammecnia, total Xkjeldahl nitrogern and

dissolved oxygen. The permit expires October 14, 1997.
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II. Municipal Facilities

There are five active sewage treatment plants (STP) in the basin.
In addition, there are two locations where plants were formerly
operated. Environmental impacts could still exist downstream of
the discharge points of these presently closed facilities.

A) The Utility Board of the City of Atmore. Permit No.
AL.0049557.

The Utility Board operates a treatment plant that discharges
into Boggy Branch at a point in excess of 50 river miles from
Perdido Bay. The effluent parameters regulated by permit
include flow, BOD, TSS, pH, dissolved oxygen and residual

chlorine. The permit expires on October 12, 1994.

B) The Utilities Board of the City of Bay Minette. Permit
No. AL0049867, as modified on December 30, 1991.

The Utilities Board operates the Harry Still Sr. Wastewater
Treatment Plant with a design flow of 2.0 MGD. Effluent from
the plant is discharged into Hollinger Creek at a point over
45 river miles from Perdido Bay. Parameters regulated by
permit include flow, BOD, TSS, nitrogen (NH3-N), pH, and
dissolved oxygen. Bioassay toxicity tests are required on a
guarterly basis, and must exhibit less than ten percent
mortality of test organisms. The permit for this facility
was issued on July 16, 1990, modified on December 30, 1991,

and expires July 31, 1995.



C) The City of Robertsdale. ermit No. AL0042838.

The City of Robertsdale, Alabama operates a sewage treatment
facility with a permitted discharge of 0.55 MGD to Rock
Creek. Rock Creek flé&s'into the Blackwater River which
ultimately flows into the Perdido River. The point of
discharge for this facility is over 26 river miles from the
head of Perdido Bay. Characteristics regulated by permit
include flow, BOD, TSS, nitrogen (NH3-N), pH, dissolved
oxygen and residual chlorine. The permit expires March 31,
1997,

D)' The Escambia County Utilities Authority. Permit No.
F1.0031801.

The Utilities Authority operates the Avondale Wastewater
Treatment Plant at Pensacola, Florida. Effluent from the
plant is discharged into Bayou Marcus Creek approximately cne
mile upstream of Perdido Bay. The design capacity of the
plant is 2 MGD. The NPDES permit regulates BOD, TSS, fecal
coliform, pH, chlorine, total nitrogen, and total kjeldahl
nitrogen. In addition, biomonitoring in the form of a series
of toxicity tests is required. The permit expires January
31, 1994.

E) The Escambia County Utilities Authority. Permit No.
F1.0038504.

The Utilities Authority also operates  the Cantonment
Wastewater Treatment Plant. The poinc: of discharge is at the
head of Elevenmile Creek. The parameters limited by permit
include BOD, TSS, total Kjeldahl nitrogen, fecal coliform
bacteria, total residual chlorine,.dissolved oxygen and pH.
The permit expires October 31, 1994.
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F) The City of Pensacola. CLOSED FACILITY. Permit No.
FLO020168.

The City formerly operated the Lincoln Park STP. Effluent
from the plant was discharged into Eight Mile- Creek which
flows into Elevenmile Creek, and then into Perdido Bay. The
plant has been closed for several years and any remaining
effects that may exist in Eight Mile Creek have not been
evaluated.

G) The City of Pensacola. CLOSED FACILITY. Permit No.
FL0020150.

The City also operated the Montclair STP. Effluent from this
plant was discharged into Bayou Marcus. The design capacity
was 0.5 MGD. BOD, TSS, fecal coliform, pH and chlorine were
regulated. The plant has been closed for several years and
any remaining effects that may exist in Bayou Marcus, related
to this facility, have not been evaluated.

III. Commercial Activities
The "“commercial," "business," and "residential" point sources.
discharging into the Perdido Bay drainage basin include an

Interstate Highway welcome center, a boys’ ranch, a country club,

and a mobile home park.

A) Alabama Highway Department. Permit No. AL0024911.

The Department operates a welcome center at Loxley on
Interstate 10. Effluent from rest facilities is discharged
into the Perdido River approximately 14 river miles from
Perdido Bay. Flow is not greater than 0.014 MGD. The permit
sets 1limits for BOD, TSS, ammonia as nitrogen, pH and

chlorine residue. The permit expires September 30, 1997.
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B) The Alabama Sheriff’s Boys Ranch Southwest. Permit No.
ALO0058220.

The Ranch at Summerdale discharges not greater than 0.005 MGD
of domestic waste effluent into an unnamed tributary which
flows into Negro Creek, then to the Blackwater River, and
ultimately into the Perdido River. The point of discharge is
in excess of 22 river miles from the Bay. BOD, TSS, NH3, and
pH are regulated and monitored. The permit expires May 30,
1994.

C) Perdido Bay Partnership. Permit No. FL0025411.

The Partnership operates a facility for the Perdido Bay
Resort and Country Club. The point of discharge is into
unnamed lakes on the grounds of the facility. The effluent
may not directly affect Bayou Garcon, an arm of Perdido Bay
adjacent to the Country Club. The permit expires October 31,
1994.

D) Silver Lake Mobile Home Estates. Permit No. FL0037028.

The Estates operate a small treatment plant that discharges
treated sanitary wastewater into Eight Mile Creek.
Parameters regulated include BODg, TSS, total Kjeldahl
nitrogen, fecal coliform, dissolved oxygen, pH and total
residual chlorine. The permit expires August 31, 1996.

IV. Military Facilities

The U.S. Navy has two point source discharges within the Perdido
Bay drainage basin.
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A) Pensacola Naval Air Station - Saufley Field. Permit No.
F1.LO021041.

The Station maintains a sewage treatment plant that
discharges into Perdido Bay via a quarter mile long drainage
ditch. Parameters regulated include BOD, TSS, fecal
coliform, and pH. The permit has expired and is currently

being re-evaluated by EPA for re-issuance.

B) U.S. Navy, Naval Education Training Program. Permit No.
FLO037435.

The Program had a discharge into Perdido Bay. However, the
discharge facility is no longer operating and this is an

inactive permit (Leedy, personal communication).
NON-POINT SOURCES

Non-point sources are defined as stormwater runoff not associated

with a specific point of origin; that is, these sources do not
flow out of the end of a pipe or other precise point of discharge.
Therefore, they are not regulated under the Federal NPDES permit
program. However, both Alabama and Florida have programs
addressing the management of non-point sources. Non-point sources
include stormwater runoff from natural lands (forests, swamps,
etc.), managed lands (silviculture, agriculture, "etc.) and from
urban/developed areas (streets, lawns, parking lots, roof tops,
etc.). The cumulative impacts associated with the long-term
loading of non-point source runoff into Perdido Bay has not been
evaluated and needs to be considered for proper estuarine
management. Indications are that non-point sources, particularly
large influxes of freshwater and sediment loads, may play an

important role in the environmental character of Perdido Bay.
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I Urban Stormwater Runoff

An assessment of urban development within the Perdido Bay drainage
basin is provided in a companion volume for this study which
characterizes land uses associated with the study area (Patrick
1991) . . Urban development has historically been a minor component
of land use in the Perdido River and Bay area. However, there are
some developed areas within the basin that may be contributing
measurable amounts of chemical contaminants to the Perdido Bay

system. Table 1 identifies the most significant areas of urban

development within the Perdido Bay drainage basin.

Table 1. Primary Sites for Urban Runoff Management Within the Perdido Bay Drainage Basin, 1992. "

COUNTY

PRIMARY SOURCE

Escambia Co., FL

West Pensacola

RECEIVING WATERS u

Bayou Marcus

Escambia Co., FL

Cedarbrook Subdiv.

Elevenmile Creek

Escambia Co., FL

Copper Forest Estates

Elevenmile Creek

Escambia Co., FL

Forest Hills Dev.

Elevenmile Creek

Escambia Co., FL

Lake Estelle Subdiv.

Eight Mile Creek

Escambia Co., FL

Residential Dev.

Bayou Garcon

Baldwin Co., AL

Residential Dev.

Palmetto Creek/
Spring Branch

Baldwin Co., AL

Residential Dev.

Soldiers Creek

Baldwin Co., AL

Town of Lillian

Perdido Bay

Baldwin Co., AL

Ono Island Res. Dev.

Bayou St.John/
0old River

Baldwin Co., AL

City of Bay Minette

Hollinger Creek

Escambia Co., AL

City of Atmore

Brushy Creek

Although urban development is not extensive within the Perdido

Basin, assessment and monitoring of urban runoff should be an

integral component of any bay management program.

should begin with those sources identified above.

Assessment



Programs already exist within the States of Alabama and Florida to
accomplish urban runoff management. Alabama has an effective
Nonpoint Source Management Program (Alabama Department of
Environmental Management 1989). The State of Florida also
effectively manages urban runoff under stormwater legislation
(Florida Statutes) through the State’s Department of Environmental
Protection and the Water Management Districts. Management of
urban runoff will become increasingly important in the future as
growth continues around Perdido Bay.

II. Agricultural Runoff .

Patrick (1991) has discussed agricultural land use within the
Perdido Basin. In that report she noted that erosion is a major
issue related to proper management of Basin streams and the Bay.
A variety of chemicals are associated with routine crop
management. Such chemicals include herbicides, insecticides,
fungicides, fumigants, growth regulators, repellents and
rodenticides. Many of these compounds can be transported by wind
or stormwater runoff away from farmlands and into ditches,
tributaries, rivers and eventually into estuaries such as Perdido
Bay. Drainage basins experiencing significant amounts of erosion
are more likely to have chemicals transported off of application
sites than areas where erosion is minimal. These chemicals can be
transported dissolved in water, attached to organic particles, or
attached to silt and/or clay particles.

Chemicals transported off farmlands can have a negative impact on
fish and wildlife resources. Some of the things that must be
considered in an attempt to evaluate any agricultural chemical

impact to a system such as Perdido Bay include the following:

A) The chemical nature and toxicity of the particular

compound.

26



B) The compound’s persistence in the environment.

C) The gross amount of the compound introduced into the
study per unit of time (annually, monthly, etc).
D) The sensitivity of particular organisms to the compounds

of interest.
E) The most sensitive "life stages" of the organisms.

The best assessment of agricultural pesticide use within the
Perdido Bay drainage area has been developed by the National
Oceanic and Atmospheric Administration (NOAA). Table 2 provides
usage information for the 25 pesticides believed by NOAA to be
most important for crop management in the drainage area. The use
of each particular pesticide is equated to the most toxic
pesticide in the study (i.e., "normalized" to phorate) using acute
toxicity information (LCgy for fish) to calculate a Coefficient of
Relative Toxicity (CRT). The CRT was then multiplied by the total
amount applied of each pesticide to produce a "normalized"
toxicity. In this way, both the total amount used and a
pesticides particular toxicity are considered to compare the
complete affect of each pesticide on at least one group of
wildlife, in this case estuarine and freshwater fishes (see Pait,
et al., 1989).

Table 2 reveals that chlorothalonil, phorate, parathion, and
trifluralin are the chemicals to evaluate first to determine the
degree of adverse environmental impacts related to agricultural

pesticides.

In NOAA’s agricultural pesticide use assessment for estuarine
drainage areas (EDAs), 23 sites were evaluated along the Gulf of
Mexico. A total for normalized toxicity was calculated for each

=
EDA just as was done for Perdido Bay (see Table 2, lower right).
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Table 2. Use of pesticides in the Perdido Estuarine Drainage Area (1982) with
toxicity normalized values generated using phorate LC50 data for estuarine
and freshwater fish. From Pait et al., 1989.

Pesticide 1 Pesticide Usage Normalized
Code # (active ingredient) (lbs/year) Toxicity
Herbicides

1 Acifluorfen 8,176 <1

2 Alachlor 54,903 16

3 Atrazine 40,485 26

4 Bensul ide - 66 <1

5 Cyanazine 220 <1

6 2,4-D 10,524 <1

7 Dinoseb 8,854 71

8 Fluometuron 116 <1

9 Metolachlor 12,089 _ <1

10 Trifluralin 13,983 113

1 Vernolate 2,53 1

Insecticides

12 Carbaryl 7,974 6
13 Carbofuran 7,548 49
14 Diazinon 207 <1
15 Disulfotan 21l 5
16 Malathion 74 <1
17 Methamidophos 805 <1
18 Methyl Parathion 6,671 5
19 Parathion 5,783 208
20 Phorate 275 275
Fungicides

21 Captafol 929 37
22 Chlorothalonil 7,820 317
23 Metiram 23 <1
24 PCNB 40 <1

Nematccides
25 Ethoprop 1,060 7

TOTAL 193,378 1,147

The total for Perdido Bay can be compared to the normalized
toxicity totals for the other sites. The EDA with the
greatest normalized toxicity total was Laguna Madre, Texas.
It ranked number 1 with a total of 28,383. St. Andrew Bay,

i

Florida ranked number 23 with a total of 80. By
comparison, Perdido Bay ranked number 17 with its total for
v

=S

normalized toxicity being 1,1

d
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This is simply a comparison of relative loading of
agricultural pesticides between Gulf EDAs. It does not
define the relationship that exists between pesticide
loading of an estuary and such factors as the overall size
of the estuary; the estuaries’ hydrologic ability to flush
or assimilate toxic pesticides, or the particular plant and
animal species in the estuary and their specific
sensitivities to pesticides.

IIT. Silviculture Operations

Forestry operations, particularly commercial operations,
date back to at least 1860 when Willis J. Milner built a
sawmill on the Perdido River just above the mouth of the
Styx River. The industry centered around logging of the
native, virgin timber of the area until that resource was
exhausted. By the 1920s, an increasing demand for pulpwood
stimulated land owners to begin to plant pine and other
species over large tracts (Livingston 1989).

Today, approximately 77 percent of the Perdido Basin (928
of 1,205 square miles) 1is devoted to some form of
silviculture. Commercial timber land is owned primarily by
International Paper Company, Scott Paper Company, Champion
International Corporation and Dupont (Patrick 1991).
Champion’s Western Florida Timberlands Region alone manages
313,000 acres in northwest Florida and another 225,000
acres in southern Alabama. The trees managed include
loblolly pine, slash pine, longleaf pine and sand pine
(Westmark 1992).

Modern management of lands used to grow trees for paper
production is a complex process. Such management involves
incorporation of many "best management practices" which

reduce soil erosion and help control pollution of streams
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and lakes. Some of the forest management techniques also require
the use of a variety of chenicals, inCluding fertilizers,
herbicides, and various insecticides. Use of chemicals
(particularly insecticides) on forest lands is not as intensive as
it is on agricultural lands. However, considering that 77 percent
of the basin is in silviculture activity, an evaluation of
pesticide usage and potential impacts to Perdido Bay resources is
warranted. No in-depth evaluations or documentation of any
specific chemical problems resulting from silviculture activities
within the Perdido Basin are available (Patrick 1991). Some of the
common herbicides and insecticides used in forestry management in
the southeast U.S. are presented in Tables 3 and 4.

Table 3. Common herbicides used in southern forests, their persistence, solubility and
toxicities. ’
Herbicide soil’ Solubilityz Toxicigy1 Toxici‘t.y1
Half-Life (mg/L) LD50 LC50
___(days) (H50) (mg/kg) (mg/L)
Atrazine 70 33 5,100 24
2,4-D <10 200 300 1.38
2,4-DP <10 710 580 1.38
Dicamba <14 6,500 2,900 >999
Fosamine <10 1,790 24.400 670
! Glyphosate <60 15,700 5,600 120
E Hexazinone <30 33,000 1,690 370
Picloram <90 430 8,200 26.5
Simazine <30 3.5 5,000 16
| Triclopyr <50 430 713 148
! Neary, 1985. 2 Humburg, 1989. 3 1050 for mammals.

* LC50 for bluegill sunfish.
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Table 4. Common insecticides used in southern forests, their persistence, solubilities and
toxicities.

Insecticide Soil1 Solubil%ty Toxicity2 Toxicﬁ%y

Half-Life (mg/L) LD50 LC50

Acephate 3 650,000 700-945° >1000°

Azinphosmethyl <80 28 103 .003°

Carbofuran 60 n.i.6 113 0.244
Fenvalerate 50 n.i.% 4513 0.00042"

Malathion 6 145 j 28003 .070- .3354

Neary, 1985, based on average literature values.
Sine, 1992, Farm Chemicags Handbook - '92.

rat, oral bluegill rainbow trout

nearly insoluble in water.

Oh WP —

Several of the herbicides listed in Table 3 are sometimes
combined as formulations under brand names. For instance,
"Access" is a formulation involving a picloram ester and a
triclopyr ester. Other herbicides used by the forest industry
have the trade names: Accord, Accord CR (glyphosate); Arsenal
(imazapyr); Banvel 720, CST (dicamba); Dichlorprop (2,4-DP);
Fugilade 2000 (fluagzifop=-butyl) ; Garlan 34, 4 (triclopyr): oust
(sulfometuron methyl); Poast (sethoxydim), Pronone 5G, 10G
(hexazinone), Roundup (isopropylamine salt of glyphosate);
Tordon 101 Mixture, K, RTU and 101R (picloram); Velpar
(hexazinone); and Weedone (2,4-DP ester) (Miller et al., 1988;
Sine, 1992). The herbicides used have generally low toxicities
tc fish and other aquatic life if applied according to label
directions. Herbicide use, however, is significant because
paper companies try to realize the greatest yield of trees and
maximum production of their final products. The herbicides are
usually applied after harvest (clear cutting) to assure the
pine nursery areas are basically free from competition of other

woody plants.
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Very little application of insecticides (Table 4) occurs in
commercial forests affecting the Perdido Bay drainage. The
southern pine beetle can be a problem in some southern forests,
but primarily that insect is a-concern in Texas and not now in

this area (Beitzel, personnel communication).
IV. Superfund Hazardous Waste Sites

The problem of improper disposal of chemical wastes was
recognized acutely with the chemical contamination of property
in the Love Canal area of Niagara Falls, New York in 1978.
Hazardous wastes have been created and accumulated across the
nation, primarily as a byproduct of the synthetic organic
chemical revolution of post-World War II America (McClain
1991). In a response to the recognition of the existence of
literally hundreds of chemical hazardous waste sites across the
United States the U.S. Congress, in 1980, passed Public Law 96~
510, the Comprehensive Environmental Response Compensation and
Liability Act (CERCLA), more commonly known as the Superfund
Act. The Act was mecdified and strengthened in 1986 by passage
of Public Law 99-499; the Superfund Amendments and
Reauthorization Act of 1986 (SARA).

Improperly disposed chemicals and other toxic degradable
products pose a threat to the environment primarily because
they do not remain confined to the original site of disposal.
Usually such materials were disposed of in earthen pits and
covered; but sometimes they were simply dumped on the land.
Even wastes 1in containers eventually escaped into the
environment as the containers ruptured or corrcded. Chemicals
move off of an original disposal site in a number of ways.
Some chemicals are aromatic and volatile, enter the atmosphere,

and are transported by wind, or returned to the ground, off-
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site, by rain. Often chemicals are simply washed off site by
stormwater, and enter ditches, tributaries, creeks, rivers,
lakes or estuaries. As a result both surface soil
contamination and aquatic sediment -contamination can occur.
Transport of hazardous chemicals can also occur by movement
through geologic aquifers (groundwater) resulting in the
contamination of wells and surface waters. Once hazardous
waste chemicals are released into the environment they pose a
threat to fish, wildlife and man. Exposure through air, soil,
sediment or water can result in bioaccumulation of many of
these toxic chemicals. The other major route of exposure for
wildlife is through the food chain, where biomagnification of
the chemicals can occur.

In view of the potential threat posed by Superfund waste sites,
they are evaluated as part of the survey of chemical
contaminant sources within the Perdido Bay drainage area.
Compounds from such sites could find their way into surface
water and eventually the Bay. Three sites exist in the study
area, and they are briefly described below.

A. Beulah Landfill Site

According to the EPA, the Beulah Landfill is located in
Escambia County, Florida, approximately eight (8) miles
northwest of Pensacola, Florida and 4,000 feet north of U.S.
Highway 90. The site encompasses approximately 80 acres,
divided roughly in half by Coffee Creek. The Creek runs
eastward into Elevenmile Creek, which flows south along the
eastern boundary of the site and eventually empties into

Perdido Bay.
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The site was operated by Escambia County as a landfill from
1966 until June 1984. At various times during its active life,
it received municipal trash, septic sludge and industrial
wastes. From February 1, 1980 until June 1984, the site was
operated under a consent order with the State of Florida
Department of Pollution Control, which limited the types of
waste which could be accepted.

The north side of the landfill was used primarily for the
disposal of municipal trash and possibly other unknown wastes,
while the south side received industrial wastes as well as
municipal trash. These wastes were deposited in excavated
cells, which varied in depth from 4 feet to 35 feet below the
land surface.

The analytical results of groundwater, surface water, sludge
and soil samples indicate the presence of =zinc, copper,
chlordane, penta-chlorophenol, phenol, PCB 1260 and several
pelynuclear aromatic compounds, including anthracene,
fluoranthene, naphthalene and pyrene. The wastes disposed at
the site potentially affect the nearby surface water bodies,
Coffee Creek and Elevenmile Creek, and the shallow groundwater
system, the local sand and gravel aquifer (EPA 1991).

EPA has completed the Final Remedial Investigation. That
evaluation resulted in a determination of acceptable risk, i.e.
that the chemical contaminants present were in small enough
concentrations that nc threat to the welfare of humans or
wildlife existed. Therefore, EPA released a "no action”
determination in their Record of Decision (ROD). The landfill
will be closed under Chapter 17-701 of the Florida Statutes.

Some monitoring of the site will continue, the details of which



will be worked out between the EPA and the Florida Department
of Environmental Protection (Best, personal communication).

B. Dubose 0il Products Company Site

The Dubose 0il Products Company site is situated on about 20
acres of sloping land in Escambia County, Florida. The site is
two miles west of the town of Cantonment. From a maximum
elevation of 165 feet above mean sea level (MSL), the site
slopes downhill to the north to an elevation of 80 feet above
MSL. Jacks Branch receives runoff from the site. The Branch
flows into the Perdido River, which in turn flows into Perdido
Bay.

Dubose 0il was operated by Mr. Earl Dubose from January 1979 to
November 1981. The company dealt in waste storage, treatment,
recycling and disposal of waste oils, petroleum refining
wastes, wood treatment processing waste, paint waste, spent
solvents, and spent iron/steel pickle liquors. The separated

wastes were sold to asphalt companies.

Water sampling by the Florida Department of Environmental
Regulation (FDER) in 1982 revealed that contamination existed
in on-site springs and seeps, as well as in a pond on site. 1In
October of 1983, O.H. Materials (under contract to FDER)
conducted a site assessment study that discovered buried drums,
soil and sediment contamination, and surface water
contamination. The FDER conducted a hydrogeologic
investigation in early 1985 anc concluded that the local
perched water table agquifer was contaminated with low levels of

chlorinated hydrocarbons (Engineering-Scic
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Emergency response action was undertaken by FDER between
November 1984 and May 1985. A containment vault was excavated
in the basin of what was formerly a pond on the site. The
vault was provided with a 36 mil 1liner, filled with
contaminated soils and covered with a 30 mil liner.

The Environmental Protection Agency commenced a Remedial
Investigation in February of 1988. Analyses of environmental
samples collected during that investigation indicated that the
extent of contamination was relatively limited. Trace metals
were not found in concentrations that greatly exceeded
"background" concentrations of uncontaminated soils or waters.
Some low concentrations of pesticides were found in some soil
samples. Only one sample of 84 contained PCBs at detectable
levels. The contaminants that were detected at the site
included; a) 5 volatile arcomatic compounds, b) 17 polynuclear
aromatic compounds, 15 phenolic compounds, and 21 halogenated

non-aromatic volatile compounds.

The evaluation and cleanup work at Dubose 0il 1is being

continued by the EPA in cooperation with the FDER.

As of November, 1993 the actions defined in EPA’s final Record
of Decision are being implemented, and the construction phase
of clean-up is underway. The work is being performed by the
Waytech Corporation and includes several components. One of
the most critical to cleanup is the biotreatment facility.
This facility will be used to "clean" contaminated soils
currently held in an earthen vault. Bacterial activity in the
soils will digest the contaminants and ‘clean the soils.
I'reatment of the soils will take approximately two vyears.
After this work is completed, the water from ponds on site will

also be treated if necessary. However, analyses have shown



that the pond water contains very few chemical contaminants.
After the pond water meets EPA specifications, it will be
drained into Jacks Branch. Ultimately the wvault and pond
excavations will be backfilled with clean soils, capped and the
facility closed. Monitoring wells will be installed to allow
the area to be sampled periodically, to assure that the clean-
up operation was successful (Fite, personal communication).

C. Pioneer Sand Site

The Pioneer Sand Site is located near the town of Belleview,
approximately five miles northwest of the City of Pensacola.
The northeast shoreline of Perdido Bay is approximately two
miles from the site. A Site Investigation under the direction
of FDER, and funded by EPA through the Superfund, was conducted
during the months of December 1984 and February of 1985 by
Woodward-Clyde Consultants. The results of sampling and
analyses during that study revealed that the following
chemicals were detected at the site in significant’
concentrations: cadmium, chromium, copper, lead, mercury,
nickel, thallium and zinc; volatile organic compounds;
phenolics; polynuclear aromatic hydrocarbons; phthalates; and
polychlorinated biphenyls (Woodward-Clyde 1985).

The Pioneer Sand site is underlain by a shallow aguifer (20-50
feet in depth) and a deeper sand aquifer from 80 to 250 feet in
depth. Flow direction in the shallow agquifer is toward the
south at approximately 1 to 2 feet per day. Flow in the deeper
agquifer is toward the west at less than one foot per day. Well
testing, on and off the site, indicated that the contaminants
dumped at the site had remained in place and did not, at that

time, pose an immediate danger away from the disposal area
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(Woodward-Clyde 1985). There are no surface water connections
between the Pioneer Sand site and Perdido Bay.

Additional, extensive work was undertaken by EPA from 1985
through 1993. The results of those investigations revealed
that there had been no ground water or wetland contamination
caused by the site. EPA undertoock remedial actions including
1) solidification of the sludge pond, 2) placement of a
synthetic cap over the site, and 3) construction of a leachate
collection trench. Completion of these actions led to a close
of remediation activities. In February 1993, the site was
deleted from the Federal National Priorities List of superfund
sites. Ground water monitoring will continue on a quarterly
basis for about one more year, then monitoring will occur on a
semi-annual basis (for up to 20 years), to assure public and
environmental safety (Goldberg, personal communication).



PART FOUR - CHEMICAL CONTAMINANT REPORTS, SURVEYS AND
DATABASES .
Described below, in Section I, are the primary existing or
draft (soon to be published) documents that provide information
about chemical contaminants and their presence in water,
sediments and biota of the Perdido Bay ecosystem. Information
about each document or report has been included in the form of
an abstract or annotation. If an abstract existed for the
report, it has been reproduced below. If an abstract was not
available, an annotation or summary was created using
information gleaned directly from the introduction and
conclusions section of the reports. Every effort has been made
to quote directly from a report whenever possible. In Section
II below, information is provided about sampling stations in
the Bay for the most comprehensive studies and types and
numbers of samples. Individual permit activities and small

project data are not included.

I. Available Printed Documents
A. Multi-Agency Reports:

1. Report: The Perdido Bay Interstate Project. A Report
on Physical and Chemical Processes Affecting the
Management of Perdido Bay. 1991. Alabama Department of
Environmental Management (ADEM) and Florida Department of
Environmental Regulation (FDER) (see Schropp et al.,
1991).

The Florida Department of Environmental Regulation and
Alabama Department of Environmental Management initiated
this study in response to increasing public and agency
concern over the future of Perdido Bay.

Objectives of this study were to describe physical and
chemical processes affecting dissolved and particulate
nutrient and suspended solid transport in the Perdido
River basin and the fate of these materials in Perdido
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Bay. Sediments were also analyzed for metals and organic
compounds. .

Components of the study included:

a) Water movement
(streamflow, estuarine circulation)
b) Water chemistry

(river chemistry, estuarine chemistry) and
) Sediment chemistry.

Because of the 1limited resources available for the
Interstate PrOJect and general perceptions regarding
conditions in the upper part of the bay, information
gathered during this study provides a better basis for
evaluating environmental conditions in the upper bay
(north of Highway 98) than in the lower bay.

The results of this study show that Perdido Bay receives
nutrients from anthropogenic sources, dominated during
this study by materials delivered by Elevenmile Creek.
The Styx and Blackwater Rivers and Bayou Marcus Creek also
show evidence of anthropogenic contributions of nutrients.
A substantial portion of carbon delivered to the estuary
is trapped in the upper bay. The results also show that
physical conditions in Perdido Bay, controlled by the
natural forces of wind, streamflow, and tide, are such
that stratification and hypoxia occur durlng' a major
portion of the year. Summer and early fall months are
critical periods when maximum natural stresses (hypoxia)
are imposed on the bay and its biological communities.
Oxidation of carbon trapped in the bay can aggravate
seasonal hypoxia.

The results of sediment studies indicate that, at present,
Perdido Bay does not suffer from acute toxic
contamination. There is evidence of scme contamination
from urban runoff, although contaminants have not reached
levels encountered in other, more developed parts of
Alabama and Florida.

State of Alabama
1. Report: Brushy Creek/Boggy Branch Water Quality
Survey. 1986. See Alabama Department of Environmental

Management, 1986.

The purpose of this report is to document the ambient
water quality of Brushy Creek and Boggy Branch in the
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vicinity of the Atmore POTW (NPDES permit no. AL0021183)
prior to construction and operation of new facilities
(N:DES permit no. AL0049557) and to document any water
quality changes resulting from the up-grading of the POTW.

The headwaters of Brushy Creek and its tributaries
originate in Escambia County, Alabama, and flow into the
Perdido-Escambia River system in Escambia County, Florida.
Brushy Creek has a drainage area of approximately 20
square miles, with a 10-year 7-day low flow of 8.5 cfs and
an average flow of 42 cfs.

Brushy Creek proper appears to be meeting its water use
classification of fish and wildlife as indicated by the
water quality samples collected.

Boggy Branch, from its confluence with Brushy Creek to
Station B-4, continues to appear polluted due to the new
Atmore WWTP’s poor performance and the continuance of C.H.
Masland’s (now Masland Carpets, Inc.) discharge.

Improvements in the water gquality of Boggy Branch
resulting from construction of the new POTW, if any, would
probably be negated by Masland’s discharge and would be
difficult to demonstrate due to the close proximity of the
two discharges.

C. State of Florida

d. Report: Study IV. Perdido Bay Drainage Survey.
North Florida Streams Research Project. 1990. See
Florida Game and Fresh Water Fish Commission, 1990.

ABSTRACT

A total of 72 fish species, 41 from the Perdido River
only, 22 from both the Perdido and Elevenmile Creek and 9
from Elevenmile Creek only, were collected during the
study period. Five species collected have not previously

been recorded from the Perdido River. Iththyofauna and
water quality of the Perdido River is comparable to other
Florida panhandle streams. However, fish and water

quality samples taken in Elevenmile Creek show it to be a
highly degraded system. Factors documented in this study
indicating a degraded habitat in "Elevenmile Creek
included: the absence of pollution intolerant species,
the presence of common carp and white catfish, and the
preponderance of only a few species by both numbers and
welght.
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2. Report: Prediction of Water Quality at Perdido Bay.
Florida Department of Environmental Regulation. See
Taylor, R. Bruce, 1991.

This report describes the first steps taken towards
developing a simple predictive model which could be used
to examine the gross movement of selected waterborne
substances through the Bay and resulting long-term changes
in water quality. The model is derived from the
combination of empirical relationships rooted in the data
collected as a part of the Perdido Bay Interstate Project,
and fundamental principles of estuarine dynamics and the
conservation of mass.

Because of its [Perdido Bay] unique configuration,
predictions for user specified conditions of wind, tide,
and freshwater inflow over extended periods of interest
(e.g., years) can be generated within minutes on standard
386 PC hardware. For example, the model could be used to
predict changes that would occur in the Bay if pulp mill
effluent was diverted from Elevenmile Creek into 1land-
based disposal.

The simple model of Perdido Bay presented here offers a
new and potentially powerful tool for the effective
management of coastal regions and resources. Its primary
attraction is embodied in a unigue synthesis of an
extensive data base with a simple set of predictive
formulations which are derived from first principles. The
result is a simple, easy to use predictive analytical tool
which is capable of describing the changes in Bay water
quality and the gross movement of water and waterborne
substances throughout the Bay in response to actual or
imposed conditions of source 1loading, tide, wind and
freshwater inflows.

In its present form the model examines the transport and
mixing of any conservative constituent introduced to the
Bay. However, with relatively little effort it could be
modified to examine the movement and concentration levels
of specific water quality parameters such as dissolved and
particulate nutrients, dissolved oxygen, and suspended
solids.

There are some inherent 1limitations with the model

approach presented here. For example, the model does not

predict vertical structure of conservative constituents

(e.g., salinity) and, therefore, does not allow analysis

of stratification. Nevertheless, the model does provide

a relatively simple, cost-effective approach for examining
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gross movement of waterborne substances in the Bay and
long-term changes in Bay water quality parameters.

3. Report: Ecological 8tudy of the Perdido Drainage
S8ystem -Final Review. Florida Department of Environmental
Regulation. See Taylor, John L., 1993.

This report is a scientific review of Dr. Robert J.
Livingston’s report, Ecological Study of the Perdido Bay
Drainage System, which consists of twelve chapters and
forty appendices, comprising a total of approximately

15,000 pages. The report was prepared according to a
contract between the Florida Department of Environmental
Regulation and Taylor Biological Company, Inc. In

conducting this review, it was required that particular
emphasis should be placed on whether the findings and
conclusions on the impact of the Champion Pulp Mill on
Elevenmile Creek and Perdido Bay are substantiated by the
field and laboratory data collected during the study. The
scientific review is a 40 page document.

D. U.S. Department of the Interior

1 Report: Effects of Pollution on Water Quality,
Perdido River and Bay, Alabama and Florida. See U.S.
Department of the Interior, 1970.

On April 7, 1969, the Southeast Region of the Federal
Water Pollution Control Administration received a request
for technical assistance from the Director, Technical
Staff, Alabama Water Improvement Commission in evaluating
water quality conditions and waste sources in Perdido Bay.
An investigation of waste sources and a detailed study of
the bay and its major tributaries were conducted during
the period of September 9-17, 1969. This report presents
an evaluation of the data collected during this study.

The inadequately treated waste effluent from the St. Regis
Paper Company at Cantonment, Florida is the major cause of
the low dissolved oxygen, unsightly foam, excessive sludge
deposits, and increased lignin in Perdido Bay and River,
as well as degraded water quality in Elevenmile Creek.
Water quality problems in the mouth of Bayou Marcus are
caused b' the collective discharges to the bayou from six
small treatmen®t facilities, the most significant of which
are the Mayfair, Montclair, and Avondale plants.

To akate the existing pollution in Perdido River and
Perdido Bay, the following water guality management and

waste abatement program is recommended as a minimum:

43



' An overall removal efficiency of 090% for
carbonaceous waste material from the St. Regis Paper
Company. The St. Regis waste effluent, as measured below
the present riffle terraces, not exceed 8,880 pounds per
day of five-day BOD, and 2,610 pounds per day of total
organic carbon. All settleable solids be removed.

2) Thé St. Regis Paper Company remove the foam
causing constituents from its effluent.

3) The St. Regis Paper Company reduce the color of
its waste discharge to levels not greater than background
measured at the U.S. 90 bridge on the Styx and Perdido
Rivers.

4) St. Regis Paper Company in cooperation with the
Florida Department of Air and Water Pollution Control make
a feasibility study of construction of an essentially
closed system involving recirculation, treatment and reuse
of its process water. This report shall be submitted to
the Conferees by January 1, 1971.

5) The six sewage treatment plants on Bayou Marcus
be consolidated into a central facility with removal
efficiencies of 90% for carbonaceous material.

6) All waste abatement facilities be in operation
by January 1, 1973.

.S. Environmental Protection Agency

1. Report: Report on Elevenmile Creek, The Receiving
Stream for Champion International Corporation. See EPA,
1988.

Simulations using a calibrated and verified mathematical
water quality model of Elevenmile Creek reveal problems
with seasonally depressed dissolved oxygen levels below
the 5 mg/L water quality criteria. The DO depression
occurs as a result of the combined carbonaceous and
nitrogenous oxygen demand associated with Champion’s
discharge. Little improvement can be expected in removing
any additional carbon from their discharge with the

existing wastewater treatment systemn. The treatment
system operates near maximum removal efficiency for a
secondary biological treatment facility. However, much

could be gained if Champion could contrcl the ammonia
nitrogen in their discharge. Benefits to the Creek would
induce increased oxygen levels and the reduction or
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elimination of potential toxicity associated with the un-
ionized ammonia. Even with the added benefits associated
with additional ammonia removal, the Creek could not meet
the assigned dissolved oxygen standard.

1) Champion achieved better than 95% removal of BODg and
TSS based on self-monitoring data from January 1987 to
December 1988; a near maximum efficiency for a secondary
biological waste treatment facility.

2) During that same period Champion’s discharge exceeded
the maximum allowable un-ionized ammonia criteria (0.02
mg/L) 87% of the time based on daily self-monitoring data.
Un-ionized ammonia in excess of the maximum criteria has
been shown to be toxic to fresh water and marine animals.

3) Bioassay studies of Champion’s discharge conducted
during April 1987 and September 1987 revealed no acute
toxic response but did show a chronic response in
reproduction of the test organism (daphnid).

4) A calibrated and verified water quality model
predicts an allocation for Champion that may not be
achievable with their existing secondary biological waste
treatment facility.

5) The free flowing portion of Elevenmile Creek
assimilates at best 30% of the ultimate CBOD discharg~d
from Champion. The remaining 70% of the oxygen demand is
exerted in the embayed portion of Elevenmile Creek,
Perdido Bay, and the Gulf of Mexico.

6) Sampling for benthic macroinvertebrates revealed a
depauperate community limited in species and diversity
compared to other streams in the panhandle area.

7) The oxygen demand associated with Champion’s
discharge depresses DO in Elevenmile Creek below the 5
mg/L water quality standard during certain seasonal
periods.

3) Removal of the excess ammonia from Champion’s
discharge will improve DO conditions in Elevenmile Creek
approximately 0.7 mg/L and will reduce the potential
toxicity associated wi:h the un-ionized ammonia fraction.

9) Champion discharged an average of 59, 57, 30, and 22
percent of the respective TOC, NH;, total phosphorus and
TSS load to Perdido Bay during the kasin wide surveys
while contributing only 4 percent of the freshwater flow.
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The oxygen demand associated with Champion’s waste
discharge is in excess, at times, of Elevenmile Creek’s
natural assimilative capacity. The result is an instream
DO of 5 mg/L is not met during low flow and high
temperature conditions. Even with ammonia removal, the
existing secondary treatment system may not be capable of
producing effluent which would allow the creek to maintain
the assigned standard. Accordingly, Champion needs to
consider pursuing an alternative technology to decrease or
abate their present waste load to Elevenmile Creek.

2. Report: Perdido Bay as a Long-Term Gulf Region
Estuarine Ecosystem Verification Template. See Flemer,
1989.

ABSTRACT

Functional integration of monitoring and research is
described for Perdido Bay, a representative northern Gulf
of Mexico bayou-type estuary. The site is proposed as a
long-term research study site for the U.S. Environmental
Protection Agency (EPA) Environmental Research Laboratory,
Gulf Breeze (ERL/GB). The research strategy is tiered.
Tier 1 includes base-line monitoring in a long-term time
series (e.g., monthly) for hydrographic, climatic and
ecological variables (e.g., plankton, benthos, submerged
aquatic vegetation and icthyofauna). Tier 2 provides for
special field studies that require a sampling regime
incompatible with a monthly sampling frequency (e.qg.,
event oriented). Emphasis 1is placed on analysis of
factors such as storms or extreme tides that control the
strength of the pycnocline, hypoxic events, and larval and
post-larval recruitment. Tier 3 focuses on laboratory and
field experiments and field manipulations (e.qg.,
microcosms, field transplant studies, and field cages).
This tier includes ecotoxicological studies, especially
those designed to test for indirect effects. Tier 4
includes conceptual, statistical, and process mathematical
modeling (e.g., food web trophodynamics, energy flow, mass
balance, and hydrodynamic and nutrient kinetic process
models) .

The proposed framework provides an opportunity for multi-
disciplinary lab-to-field validation studies from
suborganismic to ecosystenm levels of ecological
organization. Emphasis 1s on a basic core research
program that contributes to improved cause-effect analysis
and prediction of ecological effects that distinguish
between anthropogenic and natural perturbations.
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The framework outlines a strategy that addresses the
fundamental question of how properties relate across
scales which are basic to solving problems of
extrapolation and determining the ecological significance
of <changes in particular ecosystem sub-units. A
programmatic and scientific rationale defines Perdido
Bay’s potential as a strong candidate as a regional and
national long-term . estuarine ecosystem verification
template to evaluate concepts and indicators of ecological
stress in support of the Agency’s Gulf of Mexico Program
and the Office of Research and Development’s Near Coastal
Environmental Monitoring and Assessment Program.

Perdido Bay is large enough to be representative of
northern Gulf estuaries and yet small enough to allow
critical field and laboratory experimentation of unusually
high transfer values. Moreover, the activities proposed
will provide information about estuarine processes and
structure directly applicable to management and regulatory
interests.

3. Report: Evaluation of the Gulf of Mexico Sediments
Inventory. See EPA, IN DRAFT(A).

The Technical Steering Committee (TSC) of the Gulf of
Mexico Program charged the Toxic Substances and Pesticides
subcommittee to evaluate the impact and potential impact
of toxics and pesticides on nearshore areas of the Gulf of
Mexico. The Subcommittee responded to the TSC’s request
through preparation of 3 preliminary reports to establish
whether or not a problem exists. The first report was an
evaluation of the Toxics Release Inventory for the Gulf of

Mexico (TRIGM). This document will be the second report,
and it will evaluate the Sediment Quality Inventory for
the Gulf of Mexico (SQIGM). A third report is

forthcoming. It will integrate the findings of the first
two reports and characterize the sources and sites of
contamination in Gulf of Mexico estuaries.

The Gulf of Mexico Sediment Inventory (GMSI) consists of
sediment quality monitoring data collected by Federal,
State, and private agencies, from 1980 through 1992. Data
types for the inventory include: sediment chemistry,
physical data, sediment toxicity tests, and tissue
residue.
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4. Report: Gulf of Mexico Toxic Substances and
Pesticides Characterization Report. See EPA, IN DRAFT(B).

The Technical Steering Committee (TSC) of the Gulf of
Mexico Program identified toxic substances and pesticides
as potentially harmful pollutants to the Gulf of Mexico
-and directed the Subcommittee on Toxic Substances and
Pesticides to evaluate the impact of these chemicals on
near-shore areas of the Gulf.

The Subcommittee responded to the TSC’s request through
preparation of a preliminary report to establish whether
or not a problem exists by producing a Toxic Releases
Inventory for the Gulf of Mexico (TRIGM).

In addition, potential impacts from sediment contamination
will be examined through the production of a Sediment
Quality Inventory for the Gulf of Mexico (SQIGM)
containing sediment chemical information from Gulf
estuaries including Perdido Bay.

The purpose of the Gulf of Mexico Toxic Substances and
Pesticides Characterization Report is to summarize the
results of the TRIGM and SQIGM and present the results in
a generalized form for use by environmental managers and
other interested parties.

5. Report: Report on the XRF/CS3 [X-ray Fluorescence/
Continuous Seafloor Sediment Sampler] Tests [in Perdido
Bay]. See EPA, 1990.

Over the past several years, the Environmental Protection
Agency (EPA), Region IV, and the Center for Applied
Isotope Studies (CAIS) have monitored several ocean
dredged material disposal sites (ODMDS) throughout the
southeastern coastline of the United States. The
procedure used in thls program, the continuous sediment
sampling system (CS ) » developed by CAIS, involved a rapid
collection, non-destructive method fo; assessing and
mapping the sediment quality according to the elemental
content of the survey area.

A growing concern exists for the need to rapidly map and
monitor the contaminants found in our nation’s estuarine
environment. Pollutants introduced into the marine
environment eventually settle and become part of the
sediments found on the bottom of the rivers and bays. For
this reason, the EPA, Region IV, and CAIS entered into a
cooperative agreement.
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A new state-of-the-art x-ray fluorescence (XRF) analysis
was needed to increase the sensitivity and accuracy of the
rezults of the sediment samples retrieved during the
survey. Operating procedures needed to be developed to
adapt the XRF to the type of sediment samples produced by
the sample processor used on board the survey vessel
during the survey. With the new XRF, a Dbetter
understanding of the river and bay sediments could be
achieved by increasing the range and sensitivity of
elements detected and accuracy of the maps generated for
the surveyed area.

Perdido Bay was known to have high concentrations of
unconsolidated sediments as well as deposits of sand.
This location appeared to be a good transitional test area
between the ocean sites and fresh water rivers. By
analyzing the samples from Perdido Bay, a data bank of
sample analyses can be stored for future comparison and
use in the ocean mapping software.

The analyses from sediment samples were evaluated by the
same software used in the ocean mapping program. The maps
show the elemental distribution of the twenty elements
measured by the XRF.

From the tests performed at Perdido Bay, Florida, a better
understanding of the deployment and operation of the cs?
for a survey in a river or bay was obtained.

6. B8urvey: Perdido Bay Reconnaissance and Survey Data,
July 1986; December, 1986; April, 1987; July, 1987;
October, 1987. See EPA, 1987.

An EPA data base for Perdido Bay for survey work conducted
during July and December 1986; and April, July and October
1987. Information con