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1.0 INTRODUCTION

1.1 THE CHESAPEAKE BAY

Chesapeake Bay, (Figure 1.1), 1located on the east coast of the United
States, is one of the largest and most productive estuaries in the world.
The mainstem of the Bay extends approximately 190 miles from Cape Henry,
Virginia, to the mouth of the Susquehanna River. The Chesapeake Bay is a
submerged river valley, a remnant of the Susquehanna River Valley which
was inundated with rising sea level after the most recent glacial period.
The average depth of the estuary is approximately 28 feet with a natural
channel of 50 feet or deeper traversing the Bay for approximately 607 of
its length. The deepest point in the Bay is located near Bloody Point on
Kent Island, Maryland where depths reach 180 feet.

The Bay is irregular in shape. Widths range from 4 miles at Kent Island
to approximately 30 miles near the mouth of the Potomac River. The
estuary is fed by more than 50 tributaries comprising the 64,000 square
mile drainage area, however, 907 of the freshwater contributed to the bay
originates in five major tributaries; the Susquehanna, Potomac, James,
York, and Rappahannock Rivers. The Susquehanna, draining from Pennsyl-
vania and New York provides approximately half of the Bay's freshwater.

Tidal amplitudes are relatively low (generally less than 3 feet) and
corresponding tidal currents run less than 3 feet per second (fps),
although wind usually dominates the currents in the more shallow reaches
of the estuary. Due to its elongated shape, the tidal flushing time of
the Bay is relatively long.

The saltwater regime has been characterized as moderately stratified,
howevs+r, the dynamic nature of the estuary and the great variability of
the frushwiter contribution causes the Bay to range from highly stratified
to well mixed, both spatially and temporally.

As with most estuaries, the Chesapeake Bay is host to a highly productive
biological community which supports a large commercial and sport fishery
quite important to the regional economy. The recreational importance of
the Bay to the region's nearly 15 million residents is also great and the
resulting tourist industry thrives.

In recent decades, however, as attention has been focused on the Nation's
water resources, it has become apparent that water quality in the Chesa-
peake Bay is, and has been for some time, in decline. The decline in
water quality has been most telling on the biological communities.
Harvests of most of the traditional commercial species have declined over
the years until recently there have been restrictions on the taking of
come anadromous finfish (shad and striped bass) in Maryland and Virginia.
Oyster harvests have also dramatically declined 1in the last 100 years.
Some species such as the blue crab and menhaden have increased in recent
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years, but these are either marine spawners or spawn in the marine
portions of the estuary. Populations of submerged aquatic vegetation
(SAV) have declined dramatically in the last 20 years in the upper
estuary, decreasing the protective habitat for many species during their
critical nursery lifestages.

The causes of the estuary's decline are many. Some reductions in popu-
lation are due to naturally recurring cycles in the 1life histories of
organisms and to the natural geomorphological decline of the estuary,
however, the acceleration of this decline is viewed by many to be the
direct result of anthropogenic (man-induced) influences on the bay.

1.2 BACKGROUND

Federal agencies, including the Environmental Protection Agency (EPA), the
Fish and Wildlife Service (FWS), the National Oceanic and Atmospheric
Administration (NOAA) and the Department of Defense (DoD), in cooperation
with the States of Maryland, Pennsylvania, and Virginia, and the District
of Columbia, have planned extensive activities under a cooperative ap-
proach towards improving and restoring the environmental quality of the

Chesapeake Bay. President Reagan 1in his State of the Union address in
January 1984 stated, "Though this is a time of budget restraints....we
will begin the long, necessary effort to clean up....the Chesapeake Bay."

DoD has actively participated in pollution abatement efforts in the
Chesapeake Bay area, and has achieved significant progress at military
installations, including major sewage treatment plant (STP) upgrades,
environmental self auditing, and implementation of a training program for
STP operators. The participation of DoD in the Chesapeake Bay Restoration
and Protection Plan was made official on 13 September, 1984 when the EPA
and DoD signed a Joint Resolution on Pollution Abatement in the Chesapeake
Bay (see Appendix A). The Joint Resolution outlined a number of objec-
tives for pollution abatement by DoD, including participation on the
Implementation Committee of the Chesapeake Bay Program, upgrading of
natural resources and land management plans to include control of nonpoint
source discharges, continued provision of data and information on all
wastewater discharge permits wunder the National Pollutant Discharge
Elimination System (NPDES), priority funding of pollution abatement
projects in the Chesapeake Bay area, and conducting the study described
herein. Of particular interest to DoD in conducting this study is to
determine the relative impact of DoD actions (beneficial or adverse) on
the water quality and living resources of the Bay. This information,
coupled with the State and EPA programs, will afford DoD components a
framework to develop appropriate improvement plans. These plans will
include studies, practices or projects that can be implemented at specific
locations, where necessary, to restore and protect water quality and
living resources of the Bay. A list of the 66 DoD installations under
evaluation and their approximate locations is given in Figure 1.2.
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AIR FORCE
52 Andrews Air Force Base
54 Bolling Air Force Base
78 Brandywine DRMO
77 Brandywine Rec. & Housing Annex
53 Davidsonville RDV Site
55 Langley Air Force Base

ARMY
34,86 Aberdeen Proving Ground
43 Cameron Station
46 Carlisle Barracks
47 Fort A.P. Hill
48 Fort Belvoir
39 Fort Detrick
49 Fort Eustis
72 Fort Lee
44 Fort McNair
38 Fort Meade
50 Fort Monroe
45 Fort Myer
42 Fort Ritchie
51 Fort Story
35 Harry Diamond Lab - Adelphi
80 Harry Diamond Lab-Blossom Point
79 Harry Diamond Lab - Woodbridge
36 Letterkenny Army Depot
37 New Cumberland Army Depot
41 Vint Hill Farms Station
40 Walter Reed Army Medical Center

DEFENSE LOGISTIC AGENCY
62 Defense General Supply Center

NAVY

30 Allegany Ballistics Laboratory
28 Camp Peary

14 David Taylor NSRDC - Annapolis
13 David Taylor NSRDC - Carderock
17-21 Sewells Point Naval Complex
15 Naval Air Station - Oceana

7,8 NAS/NATC - Patuxent River

6 Naval Air Sta. - Solomons Annex
16 Naval Amph. Base - Little Creek
85 Naval Communications Unit

11 Naval Elect. Sys. Engr. Act.

12 Naval Medical Command - NCR
84 Naval Observatory - Wash., DC

5 Naval Ord. Station-Indian Head
79 Naval Radio Station-Sugar Grove
81 Naval Radio Trans. - Annapolis
33 Naval Research Lab - Wash., DC
9 Naval Research Lab - CBD
23 Naval Shipyard - Norfolk

3 Naval Station - Annapolis
27 Naval Sup. Cen.-Cheatham Annex
22 Naval Supply Center-Craney Is.
83 Naval Supply Center-Yorktown

2 NSWC - Dahlgren

4 NSWC - White Oak
26 Naval Weapons Station-Yorktown
65 Navy Ships Parts Control Center
74 St. Juliens Creek Annex

1 U.S. Marine Corps - Quantico
10 U.S. Naval Academy - Annapolis
82 U.S. Naval Academy Farm
32 Washington Navy Yard

Figure 1.2 Location of the 66 DoD Installations Under
7, 17, and 34 are complexes of two or more

Evaluation. [Note: numbers
installations. ]
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1.3 PURPOSE

This study serves as a framework and guidance tool for wuse by DoD com-
ponents in executing pollution abatement activities at selected installa-
tions where water quality and biological trends are affected. Specifi-
cally, the study was designed to:

° Summarize DoD impacts by installation, tributary (regional),
and Bay-wide;

° Iacntify the most effective DoD projects and programs that
have either protected Bay resources or reduced adverse impacts
on the Chesapeake Bay; and

) Provide recommendations as to additional detailed studies,
practices or projects that could be implemented at specific
locations to restore and protect water quality conditions and
living resources of the Chesapeake Bay.

The water gquality assessment study was managed for DoD by the Baltimore

District, U.S. Army Corps of Engineers. The technical contractor was
Tetra Tech, Inc, of Arlington, Virginia. Their subccntractor, SCI Data
Systems, Inc. and consultant Dr. Donald Lear, are both of Annapolis,
Maryland.

The study has required extensive coordination with the military Services,

h Commands, and DoD installations. In addition, the study has required data
t collection from the EPA and agencies in the States of Maryland, Pennsyl-
vania, and Virginia.
| :-‘-.i!.z .
L It is emphasized that this is a surface water quality oriented study, and AN
q is not an environmental assessment of DoD activities in the Chesapeake Bay i\:ﬁ:ﬁ
b region. In addressing water quality concerns, however, a wide range of {:f:f:
activities has been examined, which affords the opportunity to identify -ﬁ\:g:\
needed improvements in areas that may have indirect effects on surface v
water quality. Such areas include, for example, storage and disposal of :.,91:
hazardous materials and/or wastes, munitions production and testing, ;§$:*¢
groundwater contamination, and maintenance operations. Table 2.2 lists LANEN
: the activities that have been examined for potential water quality ﬁ:;:kf
im ts. Tl
' pacts N
[
r - -~
1.4 SCOPE OF WORK NN
e
The study consists of three phases over a twenty-four (24) month schedule ;Q?é}
as shown in Figures 1.3 and 1.4, s
AR

1.4.1 Phase 1 oy
Phase I of the study was completed in October, 1986. This phase defined
the recent historical and present pollutant sources, and developed a

preliminary screening system to classify DoD installations according to
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existing (if known) or potential impacts on the Bay and its tributaries.
A total of 66 DoD installations are included in this study. They include
37 Navy (USN), 22 Army (USA), 6 Air Force (USAF) and 1 Defense Logistics
Agency (DLA). The 66 installations were selected by DoD to include those
installations that have the potential for impacting water quality and
living resources of the Bay and its tributaries. A list of the 66 DoD
installations under evaluation and a map showing their approximate
locations are given in Figure 1.2,

During Phase I, the preliminary screening system was applied to all 66 DoD
installations under evaluation, The screening system identified those
installations that have:

e A significant* potential for environmental impact and thus
were the focus of a more detailed assessment in Phases II and
III of the study (Study Group 1);

e Unknown or poorly defined but likely significant potential for
environmental impact and were included in the subsequent
assessment procedures in Phases IT and III of the study (Study
Group 2);

e An insignificant potential for environmental impact and
therefore were not included in the more detailed assessment
procedures (Study Groups 3 and 4).

Installations included in the first two study groups received additional
focus under Phases II and III of this study. Installations screened under
Study Groups 3 and 4 did not receive additional study; however, they have
been included in the final Phase III overview. In addition, they have
been included, where appropriate, in the final Phase IIl set of study
recommendations. Results of the Phase I screening are presented in the
Phase I report (Tetra Tech, 1986). A summary of these results is given
below.

Twelve installations in seven groups were screened in Study Group 1
(Significant Impact Potential, adverse or beneficial) (See Figure 1.5).

These include (listed alphabetically):

Installations 34,86 Aberdeen Proving Ground {(Aberdeen and Edgewood

Areas)
Installation 80 Harry Diamond Lab - Blossom Point
Installation 36 Letterkenny Army Depot
Installation 15 Naval Air Station - Oceana
* Note: The term "significant', as used in this study, is a relative

expression used to compare poiential impact levels on water quality
between the 66 DoD installations., The term is not intended to signify the
presence of a "statistically significant'" impact, as data to show this are
generally not available.

T
I{' |
S

N

Iy o' Pl -, =

7, ﬁﬁ}ig»
T vl
i ® ﬁ:.}""
.-I .' S By Ay

/
L4

AR
;kﬁgéx
Qe

v
ﬂ?
-l
s
!
.1

L

.
)
20

Y
s
f?#ﬁﬁﬂfkﬂ
PLIL AL




Installation 5 Naval Ordnance Station - Indian Head

Installation 23 Naval Shipyard - Norfolk

Installations 17, Sewells Point Navy Complex (Naval Station,
18,19,20,21 Naval Air Station, Naval Rework Facility,

Public Works Center, Naval Supply Center)

Similarly, twenty-five installations in twenty-four groups were prelim-
inarily placed in Study Group 2 (Poorly Defined but Likely Significant Im-
pact Potential) (See Figure 1.5). These include (listed alphabetically):

o

Installation 30 Allegany Ballistics Lab

1 Installation 52 Andrews Air Force Base
Installation 77 Brandywine Receiver & Housing Annex
Installation 14 David W. Taylor NSRDC - Annapolis

y Installation 13 David W. Taylor NSRDC - Carderock

y Installation 62 Defense General Supply Center - Richmond
Installation 47 Fort A.P. Hill
Installation 48 Fort Belvoir
Installation 38 Fort George G. Meade
Installation 49 Fort Eustis
Installation 55 Langley Air Force Base
Installations 7 Naval Air Station/Naval Air Test Center-Patuxent

) Installation 16 Naval Amphibious Base - Little Creek

! Installation 3 Naval Station - Annapolis

b Installation 27 Naval Supply Center - Cheatham Annex

4 Installation 83 Naval Supply Center - Yorktown

: Installation 22 Naval Supply Center - Craney Island
Installation 2 Naval Surface Weapons Center - Dahlgren
Installation 4 Naval Surface Weapons Center - White Oak
Installation 26 Naval Weapons Station - Yorktown
Installation 65 Navy Ships Parts Control Center - Mechanicsburg
Installation 1 U.S. Marine Corps -~ Quantico
Installation 10 U.S. Naval Academy
Installation 41 Vint Hill Farms Station

The above installations (37 total), shown 1in Figure 1.5, received more
detailed evaluation in Phases II and III of this study. The remaining 29
installations did not receive detailed study; however, the findings for
these installations were incorporated into the study recommendations at
the conclusion of Phase III.

1.4.2 Phase I1

Phase Il was completed in February, 1987. In Phase II, Tetra Tech
developed a detailed assessment methodology to define the likely character
and extent of an installation's impact on water quality and living
resources in the immediate vicinity of the installation, the tributary(s)
to the Bay, and the Chesapeake Bay proper. The methodology utilizes
available data and information to quantify, where possible, the impacts of
an installation on water quality in terms of: 1) conventional pollu-
tants (nutrient, coliform and BOD loadings), 2) output of toxic and
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Figure 1.5 Locatjon of the 37 Installations Addressed in Phases 11 and 111.
numbers /, 17, and 34 represent installation complexes. |
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AIR FORCE

52 Andrews Air Force Base
77 Brandywine RDV
55 Langley Air Force Base

ARMY
34,86 Aberdeen Preving Ground
47 Fort A.P. Hill
48 Fort Belvoir
49 Fort Eustis
80 Harry Diamond Lab-Blossom Point
36 Letterkenny Army Depot
38 Fort Meade
41 Vint Hill Farms Station

DEFENSE LOGISTIC AGENCY

62 Defense General Supply Center

NAVY

30 Allegany Ballistics Laboratory
14 David Taylor NSRDC - Annapolis
13 David Taylor NSRDC - Carderock
15 Naval Air Station - Oceana

7,8 NAS/NATC - Patuxent River

16 Naval Amphibious Base-Little Cr
5 Naval Ord. Station-Indian Head
23 Naval Shipyard - Norfolk

3 Naval Station - Annapolis

27 Naval Sup. Cen.-Cheatham Annex
22 Naval Supply Center-Craney Is.
83 Naval Supply Center-Yorktown

2 NSWC - Dahlgren

4 NSWC - White Oak
26 Naval Weapons Station-Yorktown
65 Navy Ships Parts Control Center
17-21 Sewells Point Naval Complex
1 U.S. Marine Corps - Quantico
10 U.S. Naval Academy - Annapolis
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hazardous substances, 3) contribution of sediment and turbidity, 4) &}t}:},
effects on benthic sediment quality, and 5) effects on benthic biota and N;ﬁjﬂj‘
on planktonic populations. Where quantification of water quality impacts Qyﬂy?»
was not possible, potential impacts were qualitatively addressed through :N:
an updating of the Phase I screening exercise. Phase II also included Srdrtel
testing of the methodology on six selected installations in order to e
evaluate its effectiveness. The six test installations included Andrews ;J&’ 3
Air Force Base (USAF), Fort Eustis (USA), Naval Surface Weapons Center - \Jﬂg~ ‘
Dahlgren (USN), Letterkenny Army Depot (USA), Marine Corps Development and P :
Education Center - Quantico (USN), and Naval Ordnance Station - Indian q;ﬁk
Head (USN). A description of the assessment methodology and the results Hfa. o
of the six test applications are presented in the Phase II report (Tetra e ®
Tech, 1987). .:-;.::-?f.'
NN
AT
e -\ P
1.4.3 Phase III .}ﬁ-:;,x‘ ~
SPATON'
In Phase III the methodology developed and refined in Phase 1II has been o
applied to the remaining 31 installations and a summary has been prepared yﬁyta\
describing DoD impacts by Service, installation, region and/or tributar- {b;\“J
ies, and Bay-wide. The Phase 111 report also includes recommendations for :I:f:f:
all 66 installations which could be implemented at specific locations to ﬂﬁ;ﬁ:\
improve water quality and 1living resources of the Bay. To aid DoD in MY
developing an implementation strategy for the recommended actions, general H._! N
cost estimates have been prepared for each major program recommendation. %irix:\
The general cost estimates have been summarized from cost estimates t;:,\j‘
assigned to each installation-specific recommendation. In addition, a ::}i}:j
qualitative description of the benefits to water quality likely to result NN
from the implementation of each recommendation has been prepared for DoD's AN
use in evaluating beneficial effects of program implementation and W‘reﬁk
prioritization of specific actions. AT
RN
EATAd
Other activities in Phase 1III have involved the preparation of generic :f;ftfi
guidance for point source, nonpoint source and groundwater monitoring Jr:ui\
programs at a typical installation. Implementation of these programs, e
where necessary, would provide DoD with wuseful information on the impact g:hg;
potential of an installation on local receiving waters. :}:}:,_
RS AES,
1.5 PHASE IIT REPORT ORGANIZATION -.il:'::* -
Ml |
This section serves as a guide to the Phase IIl report. The Phase III
report is presented in two volumes. Volume I (Summary) 1is a brief
overview of the highlights and major findings of the study. Volume II
(Overall Approach, Findings and Recommendations) is an expanded overview
and includes a description of the project data base, the installation
assessment methodology, and summaries of all 66 installation assessments
organized by Bay region or tributary. Also included in Volume II is a RN
final screening of all 66 installations, a summary of DoD impacts by }(xjﬂjn
service, region and Bay-wide, and a presentation of findings and recommer- :*:flf‘
dations for all installations, including cost estimates and expected {{}ﬁ}i
benefits for each recommendation. :{{{i;f
| - ...
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2.0 SUMMARY OF PROJECT DATA

2.1 INTRODUCTION

A major goal of this study was to establish data collection procedures and
to compile the available information into a usable data base. The scope of
the study was limited to the gathering of readily available information in
either raw or summarized form. Since no field work was performed to
supplement the available information, information was gathered from as many
known sources as time allowed.

In an attempt to provide a comprehensive and unbiased collection of informa-
tion the data gathering responsibilities were divided between two separate
teams. One team identified and collected data from DoD sources including
reports, correspondence, site visits, and personal communications with DoD
personnel. This information was primarily concerned with onsite activities,
i.e., installation missions, specific hazards to water quality that may be
generated, responses to specific water quality problems, and mitigation
efforts. The second information gathering team identified and collected
data from non-DoD sources. This information was collected from Federal,
state, and local government agencies which deal with environmental regula-
tion, and from academic and environmental groups which may have specific
interests in the local aquatic environment. The information was intended to
allow an assessment of an installation's effect on the surrounding
environment. /

2.2 DOD DATA SOURCES

DoD data sources were identified through interviews systematically held with

DoD personnel responsible for environmental matters at each command level.

Types of water quality information available at given levels were R
identified, and meetings with personnel at the next lower command level were .
arranged.

During the meetings the study was briefly discussed and a data checklist was
presented to aid in identifying data sources. A list of the agencies
contacted follows.

ER A

2%

SERVICE AGENCY
Department of Defense Defense Environmental leadership Project

Defense Logistics Agency  Headquarters (DLA-WS/DEPQ)

[ 8%
1
J—

!
t U.S. Air Force Headquarters (LEEVP)
|
'
i
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U.S. Army Headquarters (DAEN-ZCE) T
HQ Army Environmental Hygiene Agency (AEHA) '-::\:.'»::
HQ Toxic and Hazardous Materials Agency :-’::“:-.'
(THAMA) NN,
HQ Army Materiel Command (AMCEN-A) K e
HQ Training and Doctrine Command (ATEN-~FN) ®
HQ Information Systems Command (CC-ENGR-CC) ::_'.;-'_:,';-
HQ Forces Command (AFEN-MSE) '.:'('_q.‘:-s(
HQ Health Services Command (HSCL-P) :.r::r: '
HQ Intelligence and Security Command ."-.:\
(TALOG-TIF) AN
]
U.S. Navy Naval Facilities Engineering Command Ry
(NAVFACENGCOM) (Code 1121E) e
Chesapeake Division NAVFACENGCOM RN
(CHESDIVNAVFACENGCOM) (Code 114) :-::'\-_.
Atlantic Division NAVFACENGCOM A
(LANTDIVNAVFACENGCOM) (Code 114) e
Naval Supply Systems Command (NSSC Code 06X) g o
Naval Energy and Env. Sup. Act. (NEESA) :M:\
:"\.“:&"
In addition to the above list, all installations listed in Figure 1.2 were 'N}“i‘
visited. The environmental coordinators at the installations were :"7'-\."':"'
interviewed and the bases were toured in order to gather additional informa- . _.,
tion not readily available in existing reports. In many cases the -:.-_\:,'.‘-::
installation environmental coordinator was able to supply information on :::\‘:::-
studies performed on local waters by non-DoD researchers that was used as a ,:.-_\_.f-:.-
cross reference to studies already inventoried or as insight into ongoing or v iad
unpublished studies. S
2 J'.J"
Tre information was grouped into four categories. -':-'::J'_.
| L e
1. On-site raw monitoring data AT
2. Reports generated by independent agencies :\:\}'-
3. Reports generated by the DoD installation et
4. Permit applications ,-\-.-,-
.:’,-.:’:\';
The following sections address each of these categories in more detail and :\ﬁ::::
briefly describe the data sources in each. :l_"{-:_"}i'
S
2.2.1 On-site Raw Monitoring Data "‘./-':‘.r
N
On-site raw monitoring data includes information which has been gathered by :\j\:’.} ‘
installation personnel or others in response to a request by another agencyv ;:::-:-:
or to assess an ongoing program. Examples of the types of raw data that P:J\:':'
were available at some installations follow: g "," -
Faresy
Discharge Monitoring Reports (DMR's) - These data consist of information ',.\_".‘
gathered by base personnel at the installation's discharge points in :‘::‘:-:"_-:
order to comply with requirements specified in the National Pollution i
Discharge Elimination System (NPDES) Permits. The reports contain ::'_:::",-::'_-
®
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laboratory analyses of water samples taken at a specified interval and

address certain prearranged constituents. These reports are usually
available at the installation as well as at the sub-command or command
level.

Operating Logs - Installation sewage treatment plants (STP's), in-

dustrial wastewater treatment plants (IWTP's), water treatment plants
(WTP's) and other treatment facilities have requirements for monitoring
effluent on a regular basis. These logs often contain effluent volume
data and chemical analyses which document compliance.

Landfill Groundwater Analysis Logs - In cases where a landfill has been
designated as presenting a hazard to groundwater, monitoring wells have
been sunk in the vicinity of the landfill in order to determine the
amount of contaminant migration. These projects tend to be of short
duration and are not performed for off-base areas.

Water Quality Studies - Occasionally, an installation monitors surface
water quality on the base in response to requests by other agencies.
This type of data is often sporadic and of short duration.

2.2.2 Reports Generated by Independent Agencies

Ongoing programs by DoD are instrumental in creating required reports on
installations. These reports generally address specific subjects and
contain much background information useful in making water quality
assessments.

Installation Restoration Plan (IRP) Studies - In response to the Compre-
hensive Environmental Response, Compensation and Liability Act (CERCLA),
also known as "Superfund", the services have implemented comprehensive
programs to deal with the detection and remediation of groundwater con-
taminated by abandoned landfills. The Army's and Air Force's Instal-
lation Restoration Programs (IRP) and the Navy's Navy Assessment and
Control of Installation Pollution (NACIP) Program generate extensive
assessments of an installation's contributions to groundwater
contamination in the form of a report. The reports also have a great
deal of pertinent background and historical information. The studies
are generally performed by USATHAMA for the Armyv and by NEESA for the
Navy, while the Air Force studies are performed by the USAF Occupational
and Environmental Health Laboratory (OEHL).

Engineering and Environmental Support Programs - Each of the services
has engineering and environmental support programs which can perform a
variety of support functions, from analvses of transformer oils for
PCB's to general environmental audits and environmental impact state-
ments. The organizations are AEHA for the Army, OEHL for the Air Force
and NEESA for the Navy. The reports generated by these agencies are
usually available from the installation or from the agencv itself.
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2.2.3 Reports Generated by the Installation

Self generated reports at the installation level may respond to specific
requests from a command level or may meet the requirements of a program
imposed from another agency. An installation may generate a report on its
own initiative to compete for environmental awards which are open to all the
services. The usefulness of self-generated reports to this study varies,
however, they do identify areas of environmental concern.

Master Plan - The plans generated by the installation planning depart-
ment are useful in gathering data about specific land use and construc-
tion projections. The master plan gives information about the base
population, its mission and other pertinent information.

Natural Resource Plan - The installations' Natural Resource offices
have, in some instances, implemented progressive resource management
programs which may have either a positive or negative effect on water
quality.

Spill Prevention Control and Countermeasures (SPCC) Plan - The SPCC
specifies the actions that should be taken to prevent or to respond to
an oil spill and is wusually specific about the base's risk of oil
spills. It is required that the SPCC Plan be updated every three years.

0il and Hazardous Materials Spill Contingency Plan - This report is
usually specific about the amounts and locations of hazardous material
storage points and provides information on the potential hazards to
water quality.

Stormwater Management Plan - On occasion an installation will formulate
a stormwater management plan which addresses the disposition and
disposal of stormwater from the base.

2.2.4 Permit Applications

A number of detailed permit applications, which can yield water quality
information, are generated in order for a base to meet discharge
limitations. The installations are required to have copies of their permits
on site. Although not always available at the installation, the issuing
agencies or the major commands were generally able to provide copies when
the installations could not.

NPDES Permit Applications - The installation's permit to discharge water
into the nearby surface waters contains water quality information
including the point(s) of discharge and the constituents found in the
discharge water.

Resource Conservation and Recovery Act (RCRA) Permit Applications - The
storage of hazardous wastes on base requires an installation to submit
applications for hazardous waste storage facilities. These applications
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contain a great deal of background information concerning the generation
and storage requirements of hazardous wastes.

Sanitary Landfill Permit Applications - The states require permits prior
to dumping certain types of refuse in a landfill. The applications con-
tain information about the wuses of the landfill, its location, and
identify water quality hazards associated with the landfill.

2.3 NON-DOD DATA SOURCES

Non-DoD data sources were identified in a systematic survey of individuals
and agencies relying on two networks of contacts. First, informal contacts
were made with researchers and professionals working in water quality
investigations in the Chesapeake Bay region. Some of these contacts were
made by phone, most were made by personal visit. During each visit the
project was briefly described and relevant materials and additional contacts
were requested. Second, formal contacts were made with heads in local
government agencies through letters sent advising them of the project and
requesting their support. These persons generally responded with a list of
additional contacts within their offices and expressions of interest and
support for the project. Meetings were then arranged and 1less formal
contacts were made with those agencies.

The following agencies and institutions were contacted during the study:
Federal Government Agencies

Environmental Protection Agency (EPA) Headquarters-Permit
Compliance System (PCS)

EPA Region III
EPA Region III, Chesapeake Bay Liaison Office

Smithsonian Institution-Center for Environmental and Estuarine
Studies

U.S. Army Corps of Engineers, Baltimore District (NAB)
U.S. Army Corps of Engineers, Norfolk District (NAN)
U.S. Fish and Wildlife Service, Annapolis, Md. (FWS)
U.S. Geological Survey (USGS)

State Government Agencies

Chesapeake Bay Critical Areas Commission

LRI Py
AL A Y
LR AN A,

LAY “
AN AT NN
NN AN

5 _w ¥4

1

I
P

R

(ﬁéf

—¢R\ﬂ

£

e
~

Tl Wit 20020 T
2

x

Y

& i“l_,. @
L

=L
-

L
z YA
Pl A A0 A A
-.5’1_ . .‘l, !
: ‘l "l ..l 'r-\..s‘.

A
AR
N A%
(1«:
o4

?
P
Y

L3

I
"."f_f
)

A Py

Ps
5 % 4
u';"-'_

t
.

4
P

1,

v

. r,,l',' "a /.
4
2
G % v

2
l"
1 A

~
‘l »
A
L

o

’ .(l.’l-

. L 4
Na
XA )
Wl

v
Pl

M)
%

'g

’
'
]

»
".
N

-

X,

S

". o 4 'l;l )
? LY

;

“W W X




A
lv ol
By
@
Maryland Department of Natural Resources (DNR) Nt
N
RN
Maryland Department of Health and Mental s‘iﬁjﬁg
Hygiene, Office of Environmental Programs (OEP) 5§3ﬂ£
~nl)
-8
Maryland Geological Survey (MGS) e
I:_J';:-P;:
Pennsylvania Department of Environmental Resources (DER) Lo NI
e
ORI
Virginia State Water Control Board (SWCB) HERANAY
RN
Virginia Marine Resources Commission (MRC) ®
.:- "u .P:i
Virginia Commission of Game & Inland Fisheries H?ﬁz;
5:§;ﬁf
Virginia Department of Health ﬁ?gg:f
s
Virginia Nature Conservancy Y
b ..."‘;."
Washington Dept. of Consumer & Regulatory Affairs A0y

Regional Commissions

7z
~3

Chesapeake Bay Commission ) °
el
e e )
Potomac River Fisheries Commission '“f:r:r
vt
Susquehanna River Basin Commission -M{J:J
Q33f~
Academic Institutions . e
.':-.'::.'T\
Academy of Natural Sciences of Philadelphia-Benedict Maryland Lab ;*(fb"
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2.3.1 Additional Data Sources for Phase I Site Evaluations and
Screening

Data gathered during Phase I were primarily atlases and summary reports
describing environmental conditions. This allowed the screening of
installations without the detail of information which would be necessary for
the detailed assessments scheduled for Phases II and III. Several relevant
datasets were also selected for acquisition during Phase I. The following
sections describe those reports, atlases and data sets. A list of citations
referencing these reports is included in section 2.5.

2.3.1.1 Coastal Habitats. Eight major map sets which contain coastal
habitat information for Phase I cf the study were acquired. The map sets
are:

° National Wetland Inventory Maps (USFWS),
° Virginia Tidal Marsh Inventory (VIMS),
Y Shoreline Situation Reports (VIMS),

. Offshore Pipeline Corridor and Landfalls on Coastal
Virginia (VIMS),

° Maryland Coastal Wetlands (MD DNR), and
' Environmental Sensitivity Index Maps and SAV Maps (Orth 1984).

Except for the Maryland Coastal Wetland maps, all the map sets are in
atlases. In several instances noted below, accompanying documents were
provided.

The Maryland Coastal Wetland Maps are on 42 inch square mylars at 1:24,000
scale. An accompanying report {(McCormick and Soames, 1982) describes the
methods used to create the maps and presents the results of investigations
on productivity, diversity, wildlife food wvalue and tabular listings of
acreage. The Maryland system delineates 35 types of wetlands. The maps
outline wetland areas 0.25 acres or larger. The map series was photographed
in 1971 and 1972. Additional photographs were taken in 1976 to fill in data

gaps.

The National Wetland Inventory Maps are based on an inventory conducted by
the USFWS, Division of Habitat Resources. USFWS identified habitat types by
aerial photography which were then classified according to Cowardin, et al.,

(1979). The aerial photography was taken during the ten year period from
1973 to 1983. The original maps are 1:24,000 (USGS Quad Shmet) scale and
copies are available from Maryland DNR. Reductions of all Chesapeake Bay

maps are in four draft atlases or in the form of photographic slides.

The Virginia Tidal Marsh Inventory is a series of reports compiled by the
Wetlands Research Section, VIMS. The reports locate more than 20 distinct
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marsh community types and document marsh acreage on 1:24000 scale maps.
There is a separate report for each county published betwzen 1972 and 1981].
The information summarized within the reports 1is from aerial photographs
supplied by the USGS. No <citation is provided for the photographs. The
Shoreline Situation Reports map the Virginia Coastline from a planning
perspective. The maps classify coastal areas into usage zones such as
residential, commercial, government, recreational or preserved. Water
quality ratings are based upon the Virginia Bureau of Shellfish Sanitation
coliform surveys.

Natural and man-made shoreline structures are represented on the maps. The
maps indicate erosion rates and non-specific marsh tyvpes (e.g. beach,
fringe, embayed, etc.). A short summary accompanies each map which lists
key features and gives citations for all source maps and photographs.

The Offshore Pipeline Corridor and Landfalls On Coastal Virginia Study par-
tially fulfills the requirements of section 305(b) of the Clean Water Act.
The study focuses on planning the location of oil and gas facilities with
consideration of their possible effects on coastal rescurces. An extensive
map series outlines areas' sensitivity to oil and gas products. Separate
maps show resources such as spawning grounds, bald eagle nesting areas, and
commercial maritime species.

The Environmental Sensitivity Index maps are an extension of the Corridor
Study in which information was remapped onto full color 7.5 minute
quadrangle sheets.

2.3.1.2 Submerged Aquatic Vegetation (SAV). SAV occurrence is summarized
by Orth and Moore (1984). Their report is a summary of aerial photography
conducted during 1984 and supported in ground surveys by USGS, VIMS, and
Maryland DNR. It identifies SAV beds, and estimates the percent coverage.
The beds are mapped onto 7.5 minute quad sheets (scale 1:24,000). The report
includes reproductions of the maps. The report also provides comparisons
with conditions existing in 1978 and statistics on total abundance.

Separate rer “rts detail ground surveys conducted by USGS in the Potomac. The
earliest report (Carter 1983) identifies the SAV species and relates their
occurrence to several physical factors. The survey began in 1978 and ended

in 1981. Observations of increased SAV occurrence prompted additional
similar studies in 1983 (Carter et al, 1985 and Rybicki et al, 1985).
Rybicki's work focuses on the rapid spread of Hydrilla. The report

discusses growth rates, distribution and competitive effects of this species
on other forms of SAV,

2.3.1.3 Potomac Atlas. The Potomac estuary is further summarized in the
Environmental Atlas of the Potomac Estuary of the Power Plant Siting Program
of Maryland DNR. The volume is an ecological review of the estuary. It maps
ecologically important physical and chemical data (i.e., salinitv,
temperature, sediments, topography, ctc.) and the distribution, abundance,
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spawning areas, and migration patterns for many taxa. The atlas also in- ;ijﬁ;h
cludes information on phytoplankton and benthic invertebrates. z:ﬁ:a;'
'_’,::::E'
YA
2.3.1.4 Section_ 305 (b) Reports. Section 305(b) (of the Federal Water :;:;”*~
Pollution Control Act) reports describe water quality conditions in Virginia e
and Maryland. These reports are prepared by the Office of Environmental _:t;l\
Programs in Maryland and the State Water Control Board in Virginia. Section {ﬁgj
305(b) requires the States to provide a report on the water quality of the DN
State. The States are also required to describe steps undertaken or ﬁﬁ\ﬂ\,
proposed to comply with the Clean Water Act. The reports describe point and :Ut{&,
non point pollution sources, existing water quality and problem areas for o
each State. A Priority Water Bodies List accompanies these reports. The y?,:
list ranks waters with significant water quality problems and establishes :jﬁ};k
goals for meeting the Clean Water Act. y:¢:}:
::.;& 5
The Water Resources Planning Board of the Washington Council of Governments ANy
publishes a similar report for the metropolitan Potomac and Anacostia Rivers ®
which assesses existing water quality and describes monitoring programs and ﬁﬁ?ﬁ?ﬂ
efforts to control pollution. “:&$¢ﬂ
¥ .“:‘l.o
2.3.1.5 Endangered Species. The Maryland Natural Heritage Program Mt o
summarized the extent of endangered and threatened species in the State. o N :v\
The summary 1is published 1in the proceedings of a conference held at Towson \$\$~ Y,
State University in 1981 (Norden et al, 1984), The papers presented at that A
meeting were updated and collected in the volume released in 1984. The ’xj -
report covers the status of known endangered and threatened species, how- :?:*:
ever, many important taxa are not documented. As
o
The USFWS provided county maps of endangered species in both Virginia and ;j(:fi:
Maryland. The Virginia Nature Conservancy and the Maryland Natural Heritage Qf:::y;
Program are providing site-specific information. bf?ji}.

2.3.1.6 Fisheries. Bonzak and Jones (1985) present Bay wide commerical
and recreational fishery statistics including an atlas of graphs with
separate graphs for each combination of area, species, and catch method.
The graphs show catch statistics reported over the available time period.
In many instances, the data extend back to the 1930s.

2.3.1.7 Shellfish Beds. Shellfish bed maps were obtained from the Marine
Resources Commission in Virginia and the Waterway Improvement Division of MD
DNR. The Maryland maps are based on the Maryland Bay Bottom Survey (1980 to
1982) and show natural oyster bars, clam lines, and leased areas. The maps
include the total acreage for each oyster bar. The maps are 1:20,000
scale. Two large scale (1:200,000) maps cover Virginia waters. The data
used to prepare the Virginia maps are over 10 years old. The maps show the
Baylor and leased grounds by species. Individual maps of each bar are
available.
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2.3.1.8 Avifauna. As part of their Biological Services Program, the USFWS
inventoried nesting waterbird colonies along the Atlantic Coast in 1976 and
1978. Erwin (1979), and Korschgen and Erwin (1977) outline the colonies and
describe their species composition and densities. A similar study (Osborne
and Custer, 1978) focused on herons, egrets, and other associated species
based upon data gathered in 1975 and 1976.

Winter waterfowl distribution and abundance have been surveyed each year in
Maryland and Virginia since 1954. Steiner (1984) depicts population trends
for individual species. All of the data used to compile the report is
computerized and available from the USFWS. The Maryland and Washington,
D.C. Breeding Bird Atlas Project is a continuing cooperative research effort
between the MD DNR Forest, Park and Wildlife Service, the Maryland
Ornithological Society and other local conservation groups. The project
divides the 7.5 minute quadrangle sheets for Maryland and the District of
Columbia into six equal blocks. The project goal is to identify a minimum
of 70 species per block. Surveys have been completed for approximately
three quarters of the blocks. Although no reports are yet published,
existing data on this project are available.

2.4 DATA BASE DESCRIPTION
2.4.1 General

The DoD Chesapeake Bay data base was designed to hold on-site and vicinity
water quality data for use in the evaluation/assessment of DoD
installations. The goal was to identify and acquire readily available
water quality data which describe the Bay's health in the vicinity of the
DoD installations as well as point source data which describe the loadings
into the Bay's drainage systems and permit compliance of DoD and non-DoD
dischargers. DoD and non-DoD data sources have previously been described in
the Phase I report (Tetra Tech, 1986).

The data base was developed in two phases. In Phase I, 27 government
agencies and research institutions were contacted for the purpose of
identifying relevant data sets. This data set search was limited to
completed, well-documented studies. In Phase 1II, the data sets were
acquired, converted into SAS format and documented. SAS was chosen as the
computer storage format because it is the format used by the EPA Chesapeake
Bay Program. Variable names, data types, and parameter units were
standardized to Chesapeake Bay Program conventions whenever possible. Not
all data sets were acquired in a computer stored format. Some data could
only be retrieved in hard copy format as they were not entered into an
appropriate computer file. Study reports and other data set documentation
were stored in a project library which includes all DoD and non-DoD
literature, reports, and other information used 1in the overall assessment
methodology. The library was entered into a DBASE III+ bibliographic
program file designed to allow easy expansion, viewing, and updating of all
on-site and vicinity material.
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The data base resides on three computers. Small (less than 3,000 NI
P , Y,
observations) data sets are stored on microcomputer diskettes. Medium sized ﬂ#é$;~
data sets are stored on the Chesapeake Bay Program's VAX 11/780 computer. }43;{
Large data sets are stored on the National Computer Center's IBM 3090 F"‘A:'
computer. Data sets on all three computers are stored in SAS format. . .
Complete information on accessing the files on the above computers, points oy
of contacts, available documentation, and data set structure can be found in 3$\f\
the project data base report (SCI, 1986). vﬂ};‘
TR
2.4.2 Data Set Descriptions
Data set descriptions for each of the non-DoD data sets used in the ::j&
assessment methodology are given in the following paragraphs. ::i;ﬁ:
..‘- -".-...-
Joint EPA, Maryland, Washington D.C., and Virginia Water Quality Monitoring :;:{?ﬁ
Program. This program monitors water quality at stations located throughout TN
Chesapeake Bay below the Fall Line. Water quality measurements are taken at i} ._
22 mainstem and 55 tributary stations at least monthly. Stations were 3:‘ 4&
selceted which would provide a characterization of water quality within the .:,\, \
segments identified by the Chesapeake Bay Program. Segment boundaries :gf:’
delineate isohalines (areas of approximately equal salinity) and circulation f:J14* 
patterns. Stations are also selected with regard to severe anthropogenic IO
sources of pollution, important living resource habitats, riverine-estuarine ?"j!—.
transition zones, and established sampling locations with long historical yﬁ :
data records. Both surface and bottom samples are collected at each 4h$\4}
station. At stations where stratification occurs, additional samples are . f\ X
collected above and below the pycnocline. 'ny\
kY
Chesapeake Bay Program Historical Water Quality. This program monitors 32“!%
water quality at stations located throughout Chesapeake Bay. This data set A
is part of the data base used by the Chesapeake Bay Program to characterize :Lj{%,
water quality in the Bay. Results of this characterization ultimately led Q}bﬁé‘
to joint resolutions between EPA and DoD as well as other Federal and State bfyé'j
agencies to clean-up the Bay. The data set includes data from many studies ' "
and sampling programs. All water quality variables have been standardized ]
with respect to SAS names and units of measurements. A variable to indicate :jﬁ*t’
the original source of each observation is included. y,:gg,
Pt
Metropolitan Washington Council of Governments Potomac Data Base. This :::'}'
program is maintained as part of the Regional Potomac Monitoring Program and : ;"

monitors water quality at stations located in the Potomac River and
tributaries between Point of Rocks, Maryland and Maryland Point. Various
State and 1local governments operate and fund the program which monitors
approximatedly 50 stations at least monthly. Samples are analyzed by the
collecting agency for a number of water quality parameters. Because samples
are collected and analyzed by a number of different agencies, not all
parameters are included with each SAS data set. In response to the 1983
algae bloom, weekly sampling from June through September was instituted at a
core network of six stations located between Piscataway and Quantico where
the highest concentration of nuisance algae occurred in the river during
1983.
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Long-term Benthic Monitoring for the Maryland Portion of Chesapeake Bay.
This program monitors water quality at stations located in the Maryland
portion of the Bay including the mainstem, Patapsco, West, Patuxent, Potomac
Rivers and eastern shore tributaries. This is a large data set that
includes Maryland Power Plant Siting Program benthic studies carried out
between 1971 and 1984. Beginning in 1984, Maryland OEP and the Power Plant
Siting Program combined their benthic monitoring programs and spawned the
"Long Term Benthic Monitoring Program'". In this new program, benthic biota
are sampled 10 times each year at 70 stations. Physical and chemical
parameters, including sediment type and near-bottom water quality, are
measured when benthic samples are collected. Temperature, conductivity,
salinity, dissolved oxygen and pH of the water column are also measured.
Benthic invertebrates are identified to the lowest taxonomic level and
counted. Biomass of the most abundant species is determined.

STORET. This program monitors water quality at stations located throughout
the Chesapeake Bay drainage basin, including sampling locations above the
Fall Line. STORET is the Environmental Protection Agency's Computer system
for the storage and retrieval of nationwide water quality data. The data
sets retrieved from STORET for this project contain data collected by
various Federal, State, and inter-state agencies responsible for monitoring
water quality.

Maryland Benthic Macroinvertebrate Program. This program monitors water
quality at stations located in the Bush, Gunpowder, Patapsco, Patuxent,
Potomac, Magothy, Severn, South, West, and Rhode river basins. This is
Maryland's primary biomonitoring program. It provides water quality
information on many streams not otherwise sampled. Benthic
macroinvertebrates are collected between June and August using a Surber
sampler or multiplate sampling devices (placed in the field for about six
weeks. Water column data collected 1include dissolved oxygen, pH,
temperature, and salinity measurements. Benthic organisms are identified to
the lowest possible taxonomic level. Each benthic macroinvertebrate station

is visited at least biannually. Potomac River stations are sampled
annually.

Maryland Shellfish Sanitation Program - Coliform Data. This program
monitors water quality at stations located in the mainstem and tributaries
of the Severn, Patuxent, and Potomac Rivers. The Maryland Office of
Environmental Programs routinely monitors coliform bacteria in all <class II
(shellfish harvesting) waters. Approximately 1600 stations are in the

Shellfish Sanitation Program network. Selected stations in this network are
sampled monthly for temperature, salinity, and dissolved oxygen. Coliform
abundance is estimated at least monthly at all stations. In addition,
shellfish tissue (shellstock) is regularly sampled from selected stations in
each growing area and fecal coliform bacteria are enumerated. Harvesting
from areas in which the shellstock fecal coliform bacterial levels exceed
the market standard may be banned.
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Environmental Monitoring of the Hart and Miller Islands Containment
Facility. This program monitors water quality at stations located in the
vicinity of Hart and Miller Islands. The program is designed to collect
data necessary for determining negative impacts on the habitat surrounding
the containment facility. The value of this data set is its location down-
estuary from Aberdeen Proving Ground. The data set includes data from a two
year baseline investigation (August 1981 - August 1983). Construction of
the containment facility was started in December 1982. The third and
subsequent years (August 1983 - 1985) monitoring programs were designed to
provide information on environmental impacts from the operation of the
containment facility. The data set includes information on benthos, fish
populations, and sediment studies.
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Chesapeake Bay Program Point Source Loadings for Major Dischargers. This
program monitors water quality at stations located Bay-wide. This data set
contains the Chesapeake Bay Program's most current estimates of nutrient
loadings for major discharges located below the Fall Line. The Chesapeake
Bay Program generated this information to assist in the development of
pollution abatement recommendations, and for the <calibration of water
quality models. The information was developed by retrieving information on
effluent flows and pollutant concentrations from the Permit Compliance
System (PCS) and other centralized data bases. The data consist of montnly
average flows and effluent concentrations for the summer months of 1984 and
1685. These time periods were required to calibrate the Chesapeake Bay
Program's water quality model.

PN

A

Permit Compliance System. This program monitors water quality at stations
located Bay-wide. The Permit Compliance System (PCS) was developed by the
Environmental Protection Agency to provide automated storage and retrieval
of information on NPDES permitted dischargers. NPDES permits for Federal

facilities in the Chesapeake Bay region are administered by EPA Region IIT. N e
Most Federal facilities studied in this project have had or now have at :,:,
least one NPDES permit. This data set consists of information limited to \ju:
Federal facilities. It was obtained with the help of Region III staff. The A
data set includes information on the facility (location, mailing address, ; -
etc.), permit limits (maximum and average permitted effluent :J::
N

concentrations), pipe schedule (location and limits for each point of

.’__,‘
77

o

discharge), and the occurrence of measurement violation(s). Ay

L] J ‘.

I\ \ -

Integrated Facilities Data Base. This water quality monitoring program 5i\
» includes stations located Bay-wide. This data set contains basic
I information on NPDES dischargers in the Chesapeake Bay region. For each
ﬁ\ NPDES permit number, data are available on the total effluent flow, flow
,: broken down by processes, the name of the receiving water, the facility name
i\ and State, the latitude and longitude of the facility, the USGS hvdrologic

= . . . . . .
. cataloging unit number, and the standard industrial code classification.
- This data set is useful for enumerating dischargers 1in a given region and °

A for locating them on a map. Y

] ~~_'\ r'\

. _f\ "-

N

.‘.\ ‘_'\

A

._._ ‘.‘

J
(¢
d

f,f‘ .. ~'-.'|". * 'l','q, - '\'VV‘ -
‘.K,‘:J"_r OCN _‘a:.-,\_.- fv’ Y ENION O ﬂ'f:f\. Ay ‘.-. "-.y '\r‘ N
_)~I~I$I . f ﬁqr J J_J~ N f A VA o o
SN NN x A SN "’\ \ Lo
(Ol ' - ‘ *Qﬂb



VoW W Y L R R A A n oSl vul S AL Sl A Sl S el Sl Asi A Gt A Al A BTSRRI AN AR \‘\\.\‘- o AT T e W --_'.‘.'.

EEEY

. -:"\':
2 h
[ ]
2.4.3 Summary PG
&, umma Yy
N % s
I AN
KA
Ambient water quality conditions of several of the installations from the SN
above data sets were available for the assessment of the relative impact of :{-; ._..:-’
the point and nonpoint source contributions from the installation. The -,"_""
ambient water quality conditions were evaluated using the Federal and State . _'2‘.
water quality guidelines and/or data from the literature. The data in the "_., "
above water quality monitoring programs were subsetted for the local water :n';\.""
quality conditions at each individual installation. Summaries of local vi NG
water quality conditions were compiled with the available data for a period ""\ '
from 1980 to the present. Although the data sets frequently had hundreds of LERS,
variables listed, the amount of actual data available for evaluation of a .
specific installation varied considerably. Physical data and conventional j\'_’:\:\
pollutants data were the most frequently occurring types of data while 'f:'-‘:-’. ;
. N : . N . . = .-.
toxics and biological species distribution data were least frequently found :.‘-}"‘,,}
. : ” 4 -
in the data sets. The data also lacked adequate spatial and temporal "::":
coverage for testing the hypothesis that an installation was responsible for e
the local water quality conditions observed. This usually resulted from the hd -
fact that stations were not located close enough or along a gradient :.r:-r::
corresponding to a point or nonpoint pollutant source on the installation \:'\-";\',_'
and therefore the data was not amenable to development of cause and effect :'::.:,-\,"'
relationships, or statistically valid conclusions. This problem was further ::w:.r:.-
complicated by the fact that there are often non-DoD point and nonpoint Va0
pollutant sources in the same area making it wvirtually impossible, with '\._,\:w
existing station coverage, to separate the relative impacts of the DoD and e
non-DoD sources on local water quality conditions. f_-.jx;'_-\.
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3.0  INSTALLATION ASSESSMENT METHODOLOGY

2T
T
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3.1 GENERAL APPROACH

5
r

['s

The Phase I preliminary screening system served as an initial assessment of f,:\?g
the impact potential of the 66 DoD installations on water quality and living ' r:&*
resources of Chesapeake Bay and its tributaries. In Phase I, most of the e j'
analysis was qualitative and was based on the 'potential' for environmental yhfﬁﬁ”
impac' ¢+ as opposed to known or measured "actual" impacts. This approach {é;%ﬁs
pro~d v,eful in identifying 29 installations which clearly do not have a - Y
sig:» “icant impact potential, and thus could be eliminated from further NN
b analysis in Phases II and III of this study, For the remaining 37 ;\:xﬁnj’
installations estimated to have a significant” impact potential, a more INGNIND
quantitative assessment was required to . verify suspected or known pollutant :};}ﬁ}ﬁ
impacts and to identify and recommend specific practices or programs that j'*{:{ﬁ
could be used to restore and/or protect water quality and 1living resources ®
of the Bay. :}:\:&
In Phase 1II, a detailed installation assessment methodology was developed {Hﬁ;ﬁx
and tested on six installations. The results of the test applications are Fﬁ*&%:
presented in the Phase II report (Tetra Tech, 1987). Based on the test $i§}}‘,
applications, the methodology was judged satisfactory for application to the ' '5‘
remaining 31 installations in Phase III. Summaries of the installation 5;q§;
assessments are presented in Chapter 4.0 of this report. The remainder of {?ﬁyt}.
this chapter presents a brief description of the installation assessment :}ﬁd\
methodology. iﬁiyﬁr~
The design of both the Phase 1 screening and the installation assessment '.fJ:
methodology is based on the same major areas of concern as identified in the PRGNS
EPA Chesapeake Bay Program (CBP). The CBP developed a number of Bay $N$\$§,
management recommendations based on extensive research which correlates :::::;:
degradation of the Bay's aquatic resources with various pollutant sources. RN,
A brief summary of the CBP's major findings is presented below. Lt
®
Vo q'_‘u

Nutrients - Increased nutrient levels in the Bay and the corresponding
decrease in dissolved oxygen through undesirable algal production has had

L s 'fl..

We
?

ax

I'd
»

detrimental effects on submerged aquatic vegetation (SAV), fisheries, and ::{ﬂ o~
shellfish resources throughout the Bay. Both point and nonpoint sources :{:f:;:-
contribute to nutrient loadings. Point sources for nutrients consist RNt
primarily of municipal sewage treatment plants and certain industrial ®
plants. Point sources generally contribute the majority of the phosphorous SRR
loading to the Bay (61 percent), and are concentrated primarily in the NN :;:
R
. RN
" Note: The term '"significant", as used in this study, is a relative . )
expression used to compare potential impact levels on water quality between }i;,},\'
the 66 DoD installations. The term is not intended to signify the presence ;{{ﬁ{i:
of a "statistically significant’” impact, as data to show this are generally §1:£H~
not available. ,Q:,\f_\ X
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urbanized areas of the western bay tributaries (i.e., Patapsco, Patuxent,
Potomac, and James River). Nonpoint sources of nutrients include stormwater
runoff from forests, farmlands, and improved lands, groundwater flow, and
atmospheric deposition. The nonpoint source runoff from cropland
contributes the largest share of the nonpoint source nutrient load to the
Bay. Nonpoint sources contribute the majority of the nitrogen loading to
the Bay (67 percent). Accounting for both point and nonpoint sources, the
Susquehanna, Potomac and James Rivers contribute approximately 78 percent
and 70 percent of the Bay-wide nitrogen and phosphorus loadings,
respectively. Management recommendations made by the CBP to control
nutrient loadings from point sources include upgrading treatment plants for
nutrient removal, improving treatment plant maintenance and efficiency,
improving monitoring and enforcement of NPDES permit limitations, and
implementation of pretreatment programs. Nonpoint source recommendations
for controlling nutrient loadings include best management practices (BMPs)
for agricultural uses (e.g., soil conservation, runoff control, animal waste
management, improved fertilizer application, creation of buffer strips),
urban runoff control BMPs (also needed to control sediment, heavy metals,

bacteria, and other pollutants), and protection of tidal and non-tidal ;sjs
wetlands which act as nutrient buffers. xga
h“'\-
Toxics - toxic compounds include metals such as cadmium, copper, and &ﬁ:
lead; organic chemicals such as polychlorinated biphenyls (PCBs), Kepone, b

and DDT; and other chemicals like chlorine. These and other toxicants are s
affecting the Bay's resources especially in urbanized areas. High levels of :
toxicants can reduce egg production, juvenile survival, and maturation rate
and can result in histopathologies such as disease, lesions, and genotypic S
variation in fish and invertebrates. High levels of toxicants have also o
been correlated with low species diversity where sensitive species are

eliminated leaving communities dominated by a few pollution-tolerant forms. L
As with nutrients, sources of toxic materials include both point and Y
nonpoint sources. Point sources of toxic compounds include industrial and Y
municipal waste treatment plants, and other industrial effluents such as S
from power plants. Point sources of toxics appear to be most significant in
industrialized areas such as Baltimore and Norfolk. Nonpoint sources

primarily include urban and agricultural runoff, air pollution deposits, e

shore erosion, and maritime activities (e.g., petroleum spills, anti-fouling
paints, and illegal bilge pumping). Localized toxic sources from leaking
hazardous waste dumpsites or accidental toxicant spills also occur. In >
general, the Susquehanna, Potomac, and James Rivers are the major sources of .
metals from soil erosion and agricultural runoff. Effluent from industries

and sewage treatment plants, and urban runoff create the greatest concen- N
trations of toxic organic compounds in urbanized areas such as Baltimore, INENT
Washington, D.C., and Hampton Roads. Management recommedations made by the }ﬁx’}ﬁﬂ
CBP to control toxicant loadings from point sources include biomonitoring ﬁ“x“{ﬁ
and chemical analysis of industrial and municipal effluents to identify fef::;

presence and levels of toxicants, revision of water quality criteria and
standards for toxicants, wupdating of NPDES permits to include toxicant
limitations, enforcement and strengthening of pre-treatment control
programs, and reduction or elimination of chlorination especially in fresh
or brackish water fish spawning and nursery areas and shellfish spawning
areas. Recommendations for controlling nonpoint source toxicant loadings
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include upgrading permit conditions for dredge-and-fill (404 permits), use
of integrated pest management (IPM) and soil conservation practices to
control runoff of pesticides and herbicides, improvement/implementation of
urban runoff controls, and improving knowledge of the levels and effects of

other toxicant sources such as atmospheric deposition, contaminated * -5"
groundwater, hazardous waste disposal and storage sites, accidental spills, o ASAe)
and anti-fouling paints. ﬁuhﬁtﬁﬂ
vy
In light of the CBP findings and recommendations, the 1installation ?;“* ﬁ&
assessment methodology has been designed to quantify, where possible, point iyﬁvf‘a
and non-point source loadings of conventional and toxic pollutants, and to ’ ®
determine, where possible, the effects of these pollutant loadings on the ANy
local receiving water, sediment quality, and biological resources. The }%?:Qi-
methodology consists of five major steps as shown in Figure 3.1. The steps NN
are summarized below. :fifjfﬁ«
ERENEOS.
STEP 1. Calculate Installation Pollutant Loadings. Quantify, where “lhu.
possible, point and nonpoint source loadings of conventional (BOD, th Wl
3 AT

nutrients, coliforms, suspended solids) and toxic pollutants from
the installation.

i

® A
R,

STEP 2. Calculate Relative Pollutant Loadings. Quantify, where possible,
point and nonpoint source loadings of conventional and toxic
pollutants in the installation's surrounding region of influence

7

y
Lhy
e S
iy !

for the purpose of comparison. e ,

{Rﬁk¢x‘

STEP 3. Evaluate Theoretical Effects of Installation Pollutants. Quantify, f;’ ’:
Y

' 9

where possible, theoretical effects of installation pollutant
loadings on local water and sediment quality and biological

X
o

resources, using established water quality criteria and bioassay :5:5:f{-
acute and chronic toxicity 1levels (on a constituent specific and ?::::F‘
whole effluent basis). Pt
RN
STEP 4. Perform Vicinity Verification of Theoretical Effects. Verify, SQTQJ;f,
where possible, theoretical effects wusing historical data and . g
studies on local water/sediment quality, benthic and water column :tf:?ﬁ
biota, and habitat trends in the vicinity of the installation. SQ;:E~:
'-::-.‘:\-"\ v
STEP 5. Summarize Installation Assessment. Summarize the findings of Steps :'f\j\.
1-4. Also, summarize known beneficial effects of installation NN
activities and other potential environmental impacts (i.e., poorly .. 9
defined or nonquantifiable) and summarize recommended actions. SRR
Update the installation screening evaluation of Phase I. "N
o
As indicated in Figure 3.1, each step of the process generates interim R
products/results that are of wuse in the ongoing environmental planning o
process. Also, 1in the event that a lack of data prevents completion of one S
or more of the steps, the interim result allows the process to be more ¢:;:}:&
readily completed or updated later as appropriate data become available to [}{}ixjx
address any incomplete steps. Examples of interim products include: for F"dgig
Step 1 - list of constituents, effluent characteristics, pollutant loadings A
from point and nonpoint sources on the installation; for Step 2 - same as R A
3 -3 ARG
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Step 1 but for regional pollutant sources; for Step 3 - summary of
theoretical effects of installation pollutant loadings; for Step 4 - summary
of vicinity data verification of theoretical effects; etc. Recommended
actions generally include the description of a field program or study to
generate data or information critical to the completion of the assessment
process.

Emphasis in Phases II and II1 of the study was placed on studies and data
collection performed by non-DoD agencies. Treatment plant effluent data
archived in the EPA Permit Compliance System (PCS) and from installation
Discharge Monitoring Reports (DMR's) were used to estimate point source
loadings. Nonpoint source loadings were estimated on an annual basis using
methodologies described in the EPA Screening Manual "Water Quality
Assessment, A Screening Procedure for Toxic and Conventional Pollutants"
(Mills, et al, 1985). Local receiving water and sediment quality
concentrations resulting from the installation pollutant loadings were
estimated where possible using simple dilution calculations.

The theoretical effects of the estimated water quality/sediment
concentrations were evaluated, where appropriate, using state and EPA water
quality criteria and EPA's AQUIRE data base on bioassays for specific
pollutants. Complex  pollutants in point source effluents were also
evaluated, where possible, using whole effluent bioassay toxicity results
available in the EPA CETIS data base. Finally, theoretical effects were
verified, where possible, using available historical vicinity data. Sources
of data included several major data bases (e.g., STORET, WASHCOG, USGS, CBP,
etc.) as well as site-specific studies performed by Federal, state, and
local agencies and universities. Chapter 2.0 of this report presents a
description of the data and information sources.

The remaining sections of Chapter 2 present detailed discussions of the
technical approaches used in each step of the assessment methodology.

3.2 INSTALLATION ASSESSMENT PROCEDURE

This section describes the technical procedures and analyses which make up
the Phase II assessment methodology. A flow chart of the overall
methodology is presented 1in Figure 3.1. The five major steps of the
methodology, with expanded flow charts for each of the steps, are presented
in the next five sections.

3.2.1 Installation Pollutant Loadings (Step 1)

Figure 3.2 presents a detailed flow chart of Step 1 - Calculate Installation
Pollutant Loadings. The purpose of Step 1 is to quantify, where possible,
point and nonpoint source loadings of conventional (BOD, nutrients,
coliforms, suspended solids) and toxic pollutants from each drainage element
on the installation. To facilitate the analysis, the installation is
divided into distinct contribution '"elements'" based on sub-drainage areas.
The use of sub-drainage elements allows an estimation of point and nonpoint
source pollutant loadings for each stream passing through the installation.
Total pollutant loadings can be determined by combining all of the
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EXAMINE
OFFSITE DATA
AND RECOMMEND

i INSTALLATION I

DESIGNATE TOPOGRAPHICALLY DISTINCT
AREAS AS CONTRIBUTION ELEMENTS

UNKNOWN

I SELECT ELEMENT J

l DEFINE ACTIVITIES ]

IS
THERE A

FURTHER STUDY

(LIKELY SIGNIFICANT)

POTENTIAL

NO OR UNKNOWN

PRODUCT

BASE HAS LITTLE

STEP |
(INSTALLATIO
LOADINGS

RECOMMENDED ACTION

DESIGN DATA
COLLECTION PROGRAM
TO ALLOW ANALYSIS

NO

{ SELECT ACTIVITY

IS
THERE

QUANTIFY
O1SCHARGE

I

NONPOINT

QUANTTIFY
RUNCFF

SUFFICIENT
DATA TO QUANTIF
LOADINGS

(LIKELY INSIGNIFICANT)

CHARACTERIZE

NO

CONTRIBUTION

OR NO IMPACT
NO FURTHER STUDY

OF ACTIVITY

LAST

-. le!::’-‘: nj‘n, LALN

Step 1:

~

I'I,f-
i
5 ~
ﬂ\ﬂdﬂgﬁ o,
4.

= ACTIVITY
s

TES

CHARACTERIZE

CONVENTIONAL ‘
SOURCE
QUANTIFY QUANTIFY
RUNOFF RUNOFF
PRODUCT

ELEMENT LOADINGS

STEP 2
RELATIVE
LOADINGS

BASIC LOADINGS
OF SELECTED ELEMENT

Calculate Installation Pollutant Loadings

3-6

e lN

l.l"
.
“»




e
N A
sub-drainage elements for the installation. The wuse of sub-drainage f:‘~ ‘
elements also helps in identifying activities on the installation which are ;::MJH'
contributing the majority of the pollutants and should be the focus of A
possible recommendations and/or implementation of controls. For each ol
drainage element, installaticn activities (e.g., waste treatment, land use, — !

2 @

agricultural outleases, fuel spills, etc.) are examined to determine the .
potential impact on local receiving waters. It should be noted that this
function has already been completed as part of the Phase I preliminary
screening, which identified 29 of the 66 initial installations as having

little or no environmental impact. These installations will receive no A
further detailed analysis in Phases II and III of the study. The remaining °®
37 installations, however, will receive detailed analysis. a5
Many of the activities which gecerate pollutants cannot be readily . :{
quantified. A primary example is an abandoned or active landfill which is ;;;;;?}
suspected of leaching pollutants into the local groundwater system. In most T
cases, little or no data exist to characterize the pollutant transport rate o ; )
and extent of migration of the plume from the source. In such cases, all AL A
available information and studies are examined to determine the level of dhzh; :
significance of potential impacts, and recommendations for further study, if :;g;\::
necessary, are noted. These recommendations are summarized under Step 5 - yiy:f !
Installation Assessment Summary. -;3{{};
o
AR Ny
3.2.1.1 Installation Point Sources F:.::}ti
. R:\:E*
In order to assess the impact of an installation's wastewater treatment and i,f‘ A
disposal practices on the 1local aquatic environment, it is necessary to r}&?ﬁfﬁ
document the pollutant characteristics (constituent types/ concentrations,
flow rates) of each effluent discharge. Two primary sources of point source }Eﬁi:ﬁi
effluent data are available. The first source includes state/federal NPDES NN
discharge permits, which stipulate maximum allowable 1limits for the :é&;ﬁ;
discharge. These limits can be considered as 'worst case" in estimating the ﬁ}i?ﬁé,
waste loading rate for point source discharges. The second source includes ':.\ft'-:'-’
effluent sample collection results reported in the installation's Discharge @
Monitoring Reports (DMR) and performed on a monthly basis. The above ﬁiféff
information is also available through the EPA Permit Compliance System (PCS) :}:_i\:
computer data base. 25552;2-
PR
In most cases, the current NPDES permits do not require monitoring of REGASLN
priority pollutants (i.e., toxicants) in the treated effluent. Exceptions . @
include testing for metals or organics in certain industrial waste treatment ;;i;$;’
effluents. Some installations, however, have performed special studies of ftf:f:
their treatment system to determine the need for pretreatment or to verify i\ﬁ:;_}
the suspected presence of toxicants. These data, when available, have been o
included in the characterization of point source loadings. W
For each wastewater discharge, a table is prepared listing all :¥:\:F:
known/measured pollutants on the installation. The table includes U
information on the mean, minimum, maximum, standard deviation, and the mean ;\:ﬁj\:
daily mass loading for each constituent concentration. ':*:J:f
ONRNENR
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3.2.1.2 Installation Nonpoint Sources

Nonpoint sources of pollution are associated with land drainage and enter a
receiving water through complex and diverse pathways. Figure 3.3
illustrates some of the pathways which water may take as it flows from
precipitation to the receiving waters. The loading functions presented in
this section are used to approximate the magnitudes of nonpoint source
pollutant loads to the receiving water. The resultant water quality in the
receiving water is a function of 1) background loadings which represent the
chemical and biological composition of surface waters and result from
natural causes and factors and 2) loadings which are a result of human

activity. Background loadings represent a baseline or minimum level of
water pollution which cannot be eliminated by local or area-wide water
quality management. Loadings related to human activity can be reduced or

eliminated by effective management programs.

DoD's nonpoint source contributions to the Chesapeake Bay are difficult to
address in a quantitative manner. The nature of nonpoint source pollution
is such that precise measurements are difficult to obtain, and because it
has only recently been acknowledged as a major contributor to water quality,
the studies have not been done which would allow application to all
situations. Most  nonpoint source studies are confined to general
agricultural and urban land uses. Areas used for military training and the
storage of hazardous wastes as well as intensive industrial areas are
examples of land uses for which there is little, if any, information. This
lack of information about specific runoff characteristics, coupled with the
empirical nature of the analytical calculations of 1loadings, makes the
estimates of loadings presented in this methodology subject to question.
They should be used only as 'order of magnitude'" indicators of problem areas
pointing to the need for further study.

The methodology used in this study to determine nonpoint source loadings at
an installation is taken from Mills, et al. (1985). The methodology
addresses the following functions of water and sediment movement and
associated pollutant transport, since pollutants are either dissolved in a
water flux or attached to sediment:

Surface water runoff Streamflow
Solid phase chemical loadings Dissolved phase chemical loadings
Urban loadings Sediment yields

The first step in the nonpoint source loadings methodology requires the
calculation of surface water runoff, which is based on characteristics at a
specific geographic location. Surface runoff is defined as the amount of
water (cm/yr) resulting from the average annual precipitation (ecm/yr) that
remains after loss to groundwater and evapotranspiration. The value for
surface water runoff is used in all subsequent calculations to estimate
sediment vields, solid and dissolved phase chemical loadings, urban
loadings, and receiving water concentrations. In a given drainage bas%n,
the surface water runoff (cm/yr) multiplied by the drainage basin area (m")

55
P

<%
e
R
AnL

157
[5

NN

g
'.I"f" ¢
‘l ‘ 'l .

L
e
L

]
o
'y
(A A

LS
X
¢

VLT
v

"-'v

gy
& "":1"\'.-:.1,;

RAAALY
A AP AR

\

v

b
LS
IR

R \-
‘}

4
“~

‘I
' 'r"'t
o

:-'—.
VAR Y
-

>l
JS};-\\
S

& h 30 o ¥ gio Js |
o

-

Pl

! ) ",f*{ <
4 @
3



* .\-n-n-.-,ur- TN S NSNS x
> LUl AN WP AL AR
.meMJHhwam_O?vb#ﬂJVHB...ﬂ

L 4 .
AN YN Ve NNNSNANS (4407 e
et AhS NS, SIGF AL R ST A A A I

STREAM

g Process (Mills, et al., 1985)

o W~
4 RCE:
: —x O
3 <
T I
', Quw
] Zoonw
o 259
X oam
X s~
: 6]
3 3
; 8
»
~1 N e
‘l O c
by - :
: L = o
3 > z %
& — £
p Y - |
o o) g
. a. Q 5
L) Q2 N
: w

1

B

_ @
- o
4 -
5 — ANH -
: bpg “
by z X

_ Q vt

ord

: Fx
-

(i
¥
}

e A n



R N S S R P L Y R Y RPN N XA 80 X o . ARSI, I DY ROXIRT A T TINW . -\\ '-
P :‘.':‘-fl
_:.‘-_:.:,J‘-'r
AL,
e
Bives the annual streamflow or discharge (m3/yr) of the receiving water. In A
some areas, surface water runoff has been calculated and is available. If vt
estimates of surface water runoff for a specific geographic location are not :*:4:*:
available, estimates can be made from available information on a stream -i\:\ﬁ'
draining the area where the surface water runoff value is needed. The value :f\’\*
is calculated by dividing the long term average flow (from gaging station ®

measurements) in the stream by the size of the stream's drainage basin and
converting that to an annual measurement of surface water runoff. For

-
-
-
-
-

g
example, if a stream whose long term average discharge is 1.33 cubic meters o fQ
per second drains an area of 60 square kilometers the annual surface water N $g$t

. runoff is found as follows: A
9
1.33 m>/s x (3600 x 24 x 365)s/yr _ coo0 oo (3-1) TN
60 km? x 1,000,000 m2/km?2 . y R
.\!‘-':'N" X
The estimated surface water runoff value can then be used for estimating }?ﬁi{t
sediment yields and pollutant loadings for the area of the stream's drainage RV
basin that is on the installation. o
. . . i ) f&rf
The above procedure should be wused if the streamflow information is e
available for the installation. Streamflows have been calculated for the Q}ﬁﬁh,
entire contiguous United States and are given in McElroy (1947) and are also g@b:f
shown in Mills, et al. (1985). 1If the information needed to make the above Quf;&;{
calculations is not available the streamflow can be estimated from one of . 0
these references. uqi;;’
e
Once surface water runoff values have been determined, sediment yields and 4&? )
pollutant loadings are calculated for each of the sub-drainage basins within ?ﬁ;~ |
the installation border. :q-rb';
®
Before annual sediment yields can be estimated, the Universal Soil Loss :::xﬁm
X Equation (USLE) (Wischmeier and Smith, 1978) is used to predict soil loss o
. from each sub-basin: ARy
NN
X =1.29 E (k) (1s) C (P) (3-2) e
: ®
where: AR
“q"-)-:.r
X = soil loss (tonnes/ha) ;;ﬁﬁﬁﬁ'
E = rainfall/runoff erosivity index (102m-tonne-cm/ha-hr) PN
8 K = soil erodibility (t/ha per unit E) hi e
3 ls = topographic factor (linked to land slope) DAY
C = cover/management factor - !L.
P = supporting practice factor. *}},:):
ST
-
These factors have been estimated for each installation based on information ;a?:i:
presented in Mills, et al. (1985). The USLE allows the estimation of soil {}ﬁ\}:
loss and thus of pollutant loadings for each drainage basin based on the e

assumption that nonpoint source loadings are a direct result of and hence :57!5\
: . . . . v
. proportional to soil loss, and that soil loss is a function of land use. ;Q?:,?
-
; .ixiw;\-
s The land use categories are divided into forest, open, agricultural, urban, ';b&?ﬁ‘
{ and disturbed. The land use categories are based on available information .$\iu$
A YA Y
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on specific land uses as defined in the literature and are thus limited to :
predefined categories. Areas wunique to a military installation (e.g., ”
ordnance demolition) as well as areas of terrestrial-aquatic transition ~:
(e.g., wetlands and marshes) have not been adequately studied to be -

incorporated into the methodology. Land use categories are therefore -
generic in coverage and placement of a specific land use into a category is v
subject to available information. This is especially true in regards to N
disturbed areas. The disturbed areas are generally defined as those areas

lacking ground cover and subject to high erosion rates or extensively
contaminated with pollutants. An area highly contaminated with ordnance or
other chemical products but having ground cover cannot be described as
disturbed unless extensive soil samples have been taken to quantify the
contaminant concentrations and values can then be entered into the
calculations of the methodology.
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Sediment yields from each basin are calculated based on a summation of the
soil loss estimates for each land use.

Lo S T T
S

Y = Sd E Xk Ak (3'3)

where:

= annual sediment yield (tonnes/yr)

Xg = erosion from source k from the USLE (t/ha)
Ay = area of source area k (ha)

S4 = watershed sediment delivery ratio

<
[

The sediment delivery ratio (Sd) is an attenuation factor for the source

area and is given as a fractional number which ranges from 0.1 to 0.4 and is AN
an inverse function of the source area size. Figure 3.4 1is a graph of the :::«j{:-
function from which Sy can be obtained. Most of the sub-basins dealt with NN
in this methodology are relatively small and values are in the 0.3 - 0.4 RSALO
range for 54. l::_::":vl:
®
The remainder of this section discusses the methodology used to determine AT
nonpoint source pollutant loadings estimates. Solid phase chemical loadings &}:ftf'
from a non-developed source area are dependent on the mass flux of sediment :3:%:ﬂ$
from the area. The sediment has an in situ concentration of chemicals which fk#:f:w
are entrained with the soil being transported from a source area. A :_:}i_:
relationship can be established which describes how this contributes to the ®
overall loadings for each chemical. As with the soil loss equation, there :::;:;‘
is no substitute for field measurements, but literature on past field \jqug
studies can provide the basis for a "best guess" estimate of source in-situ PN
chemical concentrations. These concentrations can then be linked to scil }i\;ﬂi}
loss to provide estimates of loadings. For this study some standard }}}:ﬁﬁ}v
chemicals were used as an initial attempt to obtain loadings. It must be _ )
reemphasized that the loadings obtained from this methodology are onlv crude f:f:“:f
estimates. Specific field studies would be required to increase the :%:\:‘ -
. . : . . . ALY
confidence placed 1in the values obtained. Cadmium, chromium, copper, iron, T,
lead, manganese, nitrogen, and phosphorus were wused because of the ready :?f:ﬁ:
S

availability of their in-situ concentration estimates available in the
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general literature. When available, actual site-specific chemicals and .j :»is
their concentrations should be used rather than the estimates. To obtain }g%;f:-
the loadings the following relationship is used: f\,*:\‘
RN
SN

LS = 0.001 Cs Y (3-4) " e
where: P
P?etr:f
> =
LS = the solid phase chemical load (kg/ha) Q;t;tr
0.001 = a dimensional conversion constant $\'~$¥?
Cs = concentration of chemical in eroded soil (mg/kg) f:f A
Y = sediment yield of the source area (t) s i
" . v .' xh . 3
The variable Y comes from the sediment yieid of equation 3-3 above. The }j}}Zﬁ-
factor Cs should be obtained by direct measurement, but estimates of ;F"'{

concentrations for various locations by land use are summarized in McElroy,
et al. (1976) for heavy metals and in Parker, et al. (194%) for nitrogen and

phosphorus.
. >,
For heavy metals Cs may be used as reported. The preponderance of a metal Qf;?&-
will be manifested as solid load because of the high tendency of metals to N :JE;
absorb to sediment. Nitrogen and phosphorus, however, must be treated S
somewhat differently. Since nitrogen and phosphorus tend to be associated {'vﬁ \
2 . . P . . et
with the organic and clay fractions in the in-situ soil they tend to be ;'
eroded selectively from the nondeveloped source area. Therefore, Cs is Aol
generally larger than Ci (the in-situ concentration) and must be calculated }}ﬁ:}}:
based on an enrichment factor (en): ARG
BERLRESS
. SRR
Cs = en Ci. (3-5) Qn;n?“
. [ ]
For annual load estimates Mills, et al. (1985) suggests that a mid-range T,
value of en = 2.0 is appropriate. SN
RS
N AN
Dissolved chemical loadings are based primarily on the discharge from a qf:I;f:
nondeveloped source area. The runoff concentrations should be measured, ﬁﬁxjajx
however, some estimated values for N and P are given in Mills, et °®
al. (1985). The relationship for dissolved chemical loads is given by: -:}:}3}.
-‘-"-"\.F‘
oW W,
LD = 0.1 % Cdk Qk Ak (3-6) ‘\:f_:-r":.’
k e n
or LD = 0.1 CdQA for each source area (3-7) RIITY
L e
where: nf\_\:\’
T
. \;_‘. _\':\
LD = dissolved load (kg) RSN
Cd = concentration of chemical in runoff (mg/1) sfc’;f:
Q = discharge (cm) ARSI
A = area of source area (ha) °
Bonot
h\ -.‘ \ = ‘
In this study dissolved chemical loadings were calculated only for nitrogen ;\}\iﬁ}
and phosphorus to represent inorganic N {NOj, NO;) and orthophosphorus. The {{f;{b:
values of Cd may vary greatly especially on agricultural lands where }:}j':}
fertilizer is used. RS A
@
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Distributed phase chemicals, 1i.e., those for which partitioning is
especially significant, require greater detail of effort and could not be
addressed within the scope of this study. These chemicals include the
volatile organics, pesticides, and other, more complex, chemicals used in
farming, pest control and industrial processes.

Urban loadings from an installation are interpreted to represent the
nonpoint source loadings derived from the developed portions of the
installation. The chemicals in runoff may include a wide variety of
distributed phase chemicals. The loadings calculated for this study,
however, include only BODs, PO,, N, suspended solids, and volatile solids.
Loadings are obtained using the same logic as rural loads with slight
variations. The relationship used for urban loadings is:

Ly = ap Fp o P (3-8)
where:

Ly = annual pollutant loading from landuse k(kg/ha)
ap = pollutant concentration factor (kg/ha-cm)

Fi = population density function

9 = street cleaning factor

P = annual precipitation

As with the other equations, estimates of these factors are available in

Mills, et al. (1985) for various land uses 1including; residential,
commercial, industrial and other land uses.

3.2.2 Relative Pollutant Loadings (Step 2)

Figure 3.5 presents a detailed flow chart of Step 2 - Calculate Relative
Pollutant Loadings. The purpose of Step 2 is to quantify, where possible,
point and nonpoint source loadings of conventional and toxic pollutants
entering surface water in the vicinity of the installation. The ultimate
goal of step 2 is to determine the relative contribution of the installation
in relation to those in the surrounding region or tributary. Because of the
difficulty in  estimating regional pollutant loadings, much of this
information has been pulled from previous estimates, for example, in the EPA
Chesapeake Bay Program reports.

3.2.2.1 Vicinity Point Sources

The primary source of information for estimating vicinity point source
loadings is a recently compiled EPA computer data base on major NPDES
permitted point sources (flow > 0.IMGD) located below the Fall Line. This
data base was produced by the EPA Chesapeake Bay Program office (Macknis,
personal communication), and includes effluent characteristics on
conventional constituents and, where permits specify, on metals and certain
toxics. Effluent data are limited to summer conditions (May - September)
and cover 1984-1985. Additional estimates of loadings of conventional
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pollutants (BOD, nutrients) and metals in each major tributary to the
Chesapeake were presented in the Chesapeake Bay Program reports.

Loadings estimates for point sources above the Fall Line and in the vicinity
of a DoD installation can be obtained from EPA's Permit Compliance System
(PCS) data base or the IFD file which gives treatment level, flow rate
(maxinum permitted), and location for all NPDES discharges.

3.2.2.2 Vicinity Nonpoint Sources

As discussed previously, accurate quantification of ncnpoint source
loadings, even for relatively small and well defined areas, is difficult.
No attempt is made in this study to directly calculate the vicinity nonpoint
source loadings entering a tributary or embayment. Such calculations have
generally been made as part of the watershed runoff model developed during
the Chesapeake Bay Program studies (NVPDC, 1984). This study produced
estimates of BOD, sediments, nutrients and metals entering the major
Chesapeake Bay tributaries at the Fall Line. Additional, more recent
research on nonpoint source loadings entering the Bay below the Fall Line
has been performed in several, small watersheds.

For small tributaries where published nonpoint source loading estimates may
not be available, loading estimates can be made wusing historical water
quality and flow data averaged over the period of interest (normally summer
conditions). Water quality and flow data are available in the EPA STORET
data base as well as USGS water year data reports for each state.

3.2.2.3 Relative Pollutant Loadings Comparison

The estimates and calculations for point and nonpoint source pollutant
loadings can be used to present a comparison, in tabular form, of the DoD
installation contributions relative to the total contributions 1in the
installation's immediate vicinity and/or tributary to the Bay. This is a
useful exercise to place an installation's activities in proper perspective
and also allows convenient grouping of DoD installations on a single
tributary and/or Bay-wide for obtaining a regional perspective of DoD
contributions. Due to the limited knowledge on point and nonpoint source
contributions of toxics, however, the relative loadings comparison
necessarily focuses on conventional pollutants, 1i.e., BOD, sediments,
nutrients, coliforms and in some cases, metals.

Because of the difficulty in quantifying loading rates of toxic pollutants,
the potential or theoretical impacts of such activities are examined on a
more site-specific basis wutilizing wvicinity data, wherever possible, to
develop a correlation between observed water quality/habitat trends and
known or suspected toxicant releases. Steps 3 and 4 of the methodology
describe this approach, as follows.
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3.2.3 Theoretical Effects (Step 3)
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3.2.3.1 Introduction
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Figure 3.6 presents a detailed flow chart of Step 3 - Evaluate and Define
Theoretical Effects. The purpose of Step 3 is to define the theoretical
effects of the predicted vicinity water quality conditions by evaluation of
available data wusing laboratory and field generated observations and
standards. A general definition of a pollutant for the development of the
theoretical effects methodology will be any factor causing a stress or
stimulation of an ecosystem beyond the normal or ambient condition.
APPENDIX C presents a discussion of the theoretical effects of specific
pollutants of interest on the aquatic ecosystem. A simple dilution
calculation is made to estimate the vicinity pollutant concentrations for
the various constituents in the installation  pollutant loadings. A
multi-level approach is then used to evaluate the pollutant concentrations
using: 1) State water quality standards, 2) EPA water quality criteria, 3)
data from the AQUIRE data base, and 4) data from the scientific literature.
The evaluation methodology must be general enough to cover all possible
classes and types as well as combinations of pollutants. The various
pollutants can be divided into three classes based on the nature of the
pollutant source: 1) physical (turbidity, heat, pressure); 2) chemical
(nutrient, toxicant, mutagen); and 3) biological (pathogen). The pollutant
types include conventional and toxicological and may exhibit synergistic and
antagonistic properties. Also, the evaluation methodology must be specific
enough to  evaluate the wunique ecological resources within the many
hydrogeographical areas in the Bay. Finally, a summary matrix is used to
present the pollutant concentrations of concern and the associated
theoretical effects of the pollutant on the ecosystem in the receiving
water.

3.2.3.2 Evaluate Pollutant Concentration/Define Theoretical Effects

A simple dilution calculation is performed to generate the predicted -
vicinity water quality condition resulting from point and nonpoint sources

on the installation. Ideally, the calculation would include, for each of Cd
the constituents, a pollutant concentration in the receiving water, a

duration of exposure in the receiving waters, and a frequency of exposure in

the receiving waters. Duration of exposure refers to the time of exposure

of the receiving water to a concentration and is given as a series of :
concentration gradients. The frequency of exposure 1is the time series in .
which an expected concentration will be exceeded. This level of detail is
beyond the scope of the present study. Instead, a simple straight dilution
calculation is made which assumes average flow conditions.

’ '.l ‘rl" ‘.'
‘e &%
)

/

1o

The evaluation of the pollutant consists of a multi-level approach to
determine if a pollutant concentration is 1in excess of a set limit or a
stressful or stimulatory endpoint. The first level wuses information
specific tor the receiving water of the installation. The next two levels
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use information for receiving waters in general. The final level uses
information in the scientific literature.

In the first level of evaluation, the pollutant concentrations are compared
to state standards for the designated use of the receiving water. The state
water quality standards for each state are listed in the following
references: Code of Maryland Regulations (Maryland, 1985), Water Quality
Standards of Virginia (Commonwealth of Virginia, 1986), and Water Quality
Standards of Pennsylvania (Commonwealth of Pennsylvania, 1985). The state
standards can be general for all waters in a state or they can be specific
for each use designation or particular section of water in the state. For
example, the state of Virginia has the following standards: the chronic
criteria for DDT is 0.001 ug/l in all waters of the state; the chronic
criteria for aldrin is 0.03 ug/l and 0.003 ug/l in freshwater and saltwater,
respectively, in all waters in the state; and the daily average dissolved
oxygen concentration is 5.0 mg/l in Class II-IV waters, 6.0 mg/l in Class V
waters, and 7.0 mg/l1 in Class VI waters of the state. Commonly, the
standard will be in numerical form such as '"the average daily concentration
of total residual chlorine (TRC) in freshwater shall not exceed 1l parts
per billion (ug/1)" (Commonwealth of Virginia, 1986). Each state has
general guidelines for reporting the standards in terms of average
concentration, duration, and frequency. The other forms of the standard can
be narrative, i.e., 'pollutants must not be present in harmful
concentrations' or operational, i.e. "concentrations of pollutants must not
exceed one-tenth of the 96-hr LC50" and can be used if numerical standards
are not possible or desirable.

The second 1level of evaluation, after the wuse of state water quality
standards, is the use of EPA established water quality criteria (EPA,
1986). The EPA water quality criteria require that a specific concentration
will be exceeded no more than once in three years on average. The above
frequency stipulation is based on the recovery of an impacted ecosystem.
The typical recovery period for an ecosystem stressed by the exceedence of a
water quality criterion is given as three years in the Guidelines for
Deriving Numerical Water Quality Criteria for the Protection of Aquatic
Organisms and Their Uses (Stephan et al., 1985). This document further
states that the recovery of an ecosystem is linked to its resilience and
stability as well as its current condition from pollutant and natural
stress. A particular receiving body of water may have a different recovery
period based on local environmental conditions and biota. EPA water
quality criteria, established for over 135 pollutants, are given as
criterion maximum concentration (CMC) and criterion continuous concentration
(CCC). The CMC is that concentration not to be exceeded in one day in three
years and the CCC is that concentration not to be exceeded in four
consecutive days every three years. Because the EPA water quality criteria
are general guidelines for use nationally, the criteria are divided for
application 1into two types of receiving water, either saltwater or

freshwater. The criteria produced by the guidelines of Stephan et al.
(1985) are intended to be useful in the development of water quality
standards, mixing zone standards, effluent limitations, etc. The

application of these guidelines 1in a regulatory environment by the states
may require the addition of social, legal, economic, hvdrological,
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biological, chemical, and physical factors to relate these to local T{?ﬁﬂ;
conditions. Therefore, 1in using EPA water quality criteria for evaluating ’:f:;:“
the predicted water quality conditions around a given DoD installation, it :uix:x:
must be realized that the criteria were developed to protect all or almost AN
all bodies of water and were calculated to protect 957 of the species in the e
receiving waters of the United States. The characteristics of the receiving A
water and the species exposed to the pollutant concentrations may result in ;XESQ?
a national criterion being either overprotective or underprotective. 3“{h$\J
NN
The concentrations, durations, and frequencies specified in the state ;32ﬁ§i'
standards and EPA criteria are based on biological, ecological, and [ ]
toxicological effects data and are designed to protect aquatic organisms and q?i_":
their use from unacceptable effects. A comprehensive testing program in the :n:}wﬁﬁ
laboratory is wused to generate effects data from bioassays performed hﬁﬂjﬁ?ﬂ
throughout the country. The results of the bioassay tests give information ':ftftff
on the lethal and sub-lethal effects of the pollutant to aquatic species. ~
These effects include death, bioaccumulation of pollutant, and physiological o
TS

responses such as decreased growth and juvenile survival. The data base
used for water quality guideline development is put together by EPA and is
called the Aquatic Information Retrieval Toxicity Data Base (AQUIRE).
AQUIRE provides a comprehensive, systematic, and computerized compilation of

A
525
(iR E:

aquatic toxicity data (Russo and Pilli, 1984). AQUIRE is maintained and AR
updated by the U.S. Environmental Protection Agency, Environmental Research . o
Laboratory, Duluth, Minnesota. The data base contains acute, sublethal, and \;{ff .
bioaccumulation effects on freshwater and saltwater plants and animals tagfﬁjc
except bacteria, birds, adult amphibians, and mammals. A unique hfﬁ}v‘
characteristic of AQUIRE is the incorporation of a data quality review ‘:)‘E: )
code. Depending on the methodology, documentation, and caliber of test Pt EY,
methods, encoded data from tests are assigned a quality rating for .

‘»
w

reliability of results.,

The states develop their own water quality standards with review by EPA.
They either adopt the EPA water quality criteria as their standards or i

develop their own water quality standards. The information for the e
development of national, state, and site-specific water quality guidelines . ?1,
has been prepared in the Water Quality Standards Handbook (EPA, 1983) and ‘&;‘. ';'.';N:
the Guidelines for Deriving Numerical Water Quality Criteria for the ?;r:t}
Protection of Aquatic Organisms and Their Uses (Stephan et al., 1985). :?Sﬁgf:
A,
The AQUIRE data base also is used 1in the third level of evaluation to NENANES
develop comparisons of specific species in the receiving water segment with ‘,,‘::_‘
the predicted pollutant concentration, especially if there are no state or }ﬁ\}\t '
EPA water quality guidelines. Species wused 1in these comparisons include ;;;ﬁ} )
resident species, migrating species passing through the receiving waters, ﬁi}QﬁE
and intermittent species having seasonal or occasional occurrences. The A
data base can be used to establish if any stressful or stimulatory effects NN
on a particular species from the predicted pollutant concentration exist, ?'F'F.r
even though there has not been enough testing to develop a national or state s:f:r:f,
water quality guideline for that pollutant. AN
. . o .-:‘_f::z:'_f
The final level of evaluation of the predicted vicinity pollutant ‘:h:n'x'
concentrations includes a review of the literature for specific laboratory et
KENIN.
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and field data and case studies. For example, the conventional pollutants
have not been assayed as much as the toxicants and mutagens. But,
information is available on the effects of BOD (low dissolved oxygen) and
turbidity (light attentuation) as well as information on exotic pollutants
such as pressure waves from underwater explosives and electromagnetic
waves. In addition, general observations as well as specific case studies
of related pollution monitoring studies are wused to supplement the
information in the above levels of evaluation. APPENDIX C presents a
discussion of the theoretical effects of specific pollutants of interest on
the aquatic ecosystem.

3.2.3.3 Summary Matrix.

The above evaluation is presented in a matrix summarizing the pollutants of
concern and their potential effects on the receiving water ecosystem. The
effects are divided into three types of manifestations in the environment -
physical, chemical, and biological. The physical manifestations of the
pollutant include visual observations such as fish kills or high turbidity.
The chemical manifestations of the pollutant include analytical
determination of its characteristics such as low pH or high ammonia
concentration. The biological manifestations include the stressful or
stimulatory effects on the physiological, community, and habitat components
of the ecosystem and would include, for example, histopathologies, low
diversity, and sediment deposition. Table 3.1 gives the biological
components and lists the characteristics of each that may be affected by
stressful or stimulatory pollutant concentrations. Bioassay data would
include the AQUIRE data base information for data on specific species
response to various pollutant concentrations.

The summarv matrix is useful in assessing the pollutant concentrations of
concern and the theoretical effects on the ecosystem in the receiving
waters. The next step in the overall methodology is the verification of the
theoretical effects in the vicinity of the installation.

3.2.4 Vicinity Verification (Step 4)

3.2.4.1 Introduction

Figure 3.7 presents a detailed flow chart of Step 4 - Vicinity Verification
of Theoretical Effects. The purpose of Step 4 is to verify the theoretical
effects of the predicted vicinity water quality conditions by examining
historical vicinity data in the area of the installation. Historical
vicinity data sources include several major data bases as well as regional
and site specific studies performed by Federal, state, and local governments
and by academic institutions. Selected vicinity data may be either bijotic
or abiotic. Biotic data consist of observed effects on aquatic organisms
and habitats. Abiotic data consist of observed effects on sediment or water
column parameters. Habitats can be abiotic as well as biotic but will be
considered under biotic data because of the relationship by definition to
aquatic organisms. The collected vicinity data are summarized to give
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descriptive statistics, evaluated to determine adequacy of study method, and
analyzed to verify the theoretical effects. Finally, a summary matrix is
used to present the pollutant concentrations of concern and the historical
vicinity data used to verify the theoretical effects. If vicinity data are
lacking, incomplete, or inadequate for the verification of the theoretical
effects, a field program or study will be recommended to generate data or
information to complete step 4 of the methodology.

3.2.4.2 Historical Vicinity Data Selection

Historical vicinity data sources include several major data bases as well as
regional and site specific studies performed by Federal, state, and local
governments and by academic institutions. The data bases and reports
present the combined sampling effort for the Chesapeake Bay and tributary
rivers and provide the historical vicinity data for verification of the
theoretical effects. These documented and quantified data on the effects of
pollutants in the field are considered the most reliable and meaningful
measures of pollution. The field study, to be useful in a regulatory or
assessment capacity, should accomplish the following objectives: 1) be
based on a strong and effective design, 2) relate observations to specific
causes, 3) measure the broad importance of an observed modification to an
ecosystem component, and 4) allow application of the results to an
enforceable pollution reduction program. The reports and data bases are
examined for all pertinent historical vicinity data in the temporal and
spatial coverage needed to achieve the above objectives.

The vicinity data selected for the verification of the theoretical effects
may be either biotic or abiotic. The biotic data can be divided into three
categories: physiological, community, and habitat. The abiotic data can be
divided into two categories: sediment and water column. Table 3.1 presents
the parameters included in each category listed below their respective
heading. Habitats can be abiotic as well as biotic but will be considered
under biotic data because of the relationship by definition to aquatic
organisms.

The whole effluent biocassay is one type of biotic, physiological measure
that will be used in future compliance biomonitoring for NPDES discharges.
The data base for this information is called the Complex Effluent Toxicity
Information System (CETIS). This data base assembles the results of
effluent toxicity tests so toxicity characteristics of complex effluents can
be determined. To date, the testing has been performed on less than ten of
the military bases in the present study.

The whole effluent toxicity approach, as described in the Technical Support
Document for Water Quality-based Toxics Control (EPA, 1985) involves the use
of certain test species to measure the toxicity of industrial and municipal
wastewater discharges. The endpoint can be mortality, lower fecundity,
reduced growth, or some other measure of biological stress. The lowest
effluent concentration that causes that endpoint 1is then calculated. The
lowest endpoint concentration becomes a quantified measure of the
concentration that would cause instream adverse effects if exceeded for a
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particular length of time. It is wusually stated either as an LC50 (the

effluent concentration at which 507 of the test organism are killed) or a No
Observed Effect Level or NOEL (the highest effluent concentration at which
no unacceptable adverse effect will occur even at continuous exposure). The
measurement of whole effluent toxicity can be wused to deccument an
undesirable effect caused by the discharge of a complex mixture of waste
materials. Validity of effluent testing for predicting biological impact on
Five Mile Creek, Alabama is reported by Mount et al. (1985). The "Method
for Measuring the Acute Toxicity of Effluents to Freshwater and Marine
Organisms" by Peltier and Weber (1985) gives the appropriate procedures and
guidelines for performing acute bioassays. "Short-Term Methods for
Estimating the Chronic Toxicity of Effluents and Receiving Waters to
Freshwater Organisms" by Horning and Weber (1985) gives the appropriate
procedures and guidelines for performing chronic bioassays.

3.2.4.3 Historical Vicinity Data Evaluation and Analysis

The collected historical vicinity data are summarized wusing descriptive
statistics including means, standard deviations, and confidence intervals.
The overall sample design used to collect the vicinity data 1is then
evaluated to determine if the design was adequate and statistically valid to
address the verification of the theoretical effects. The data are examined
for number of replicates, missing data, methodology, temporal and spatial
coverage, and quality control and quality assurance practices. If the
sample design is determined to be inadequate and/or invalid, then case
studies involving similar impacts and effects are examined and documented.
If the historical vicinity data are adequate and statistically valid, the
vicinity data are analyzed using comparative parametric and non-parametric
statistics including ANOVA, classification, ordination, and regression. The
hypothesis to be tested is whether the historical vicinity data verifies the
presence of the theoretical effects in Step 3 and whether the installation
is wholly or partly responsible. Control or reference sites are used when
they do not involve comparison between areas under different physical and/or
stressed conditions. If studies must be combined to assist 1in vicinity
verification, data are utilized that are comparable in sample methodology.

3.2.4.4 Summary Matrix

The above historical vicinity data will be presented in a matrix summarizing
the pollutant concentrations of concern and the historical vicinity data
used to verify the theoretical effects of the pollutants on the receiving
water ecosystem. The verification data are divided into three categories
and correspond to the manifestations found in the theoretical effects
summary matrix (Step 3). This one-to-one correlation enables a quick
comparison of the pollutants c¢f concern, the theoretical effects of these
pollutants, and the vicinity verification data for those pollutants. The
physical, chemical, and biological verification data serve to corroborate
the theoretical effects data and document field studies establishing the
observation of the theoretical effect. The documented observations would
include data from fieid studies such as high mercury concentrations in {ish
tissue or bottom sediments of an embavment. Biocassay data on tested

3 - 25

f“fb"l’?""{""""‘. '-.\\-y'\\\ e . .
\.I'\.'-.\_: g "\\w -:.'-4-‘-}\.,-\::\.:\". AL A AT RN N
J-:.-,&.-::r{m:#, -‘:.‘:J\t-f\q'\v"f\..' phs P

LRGN AN > .

e AN AN e A e o L.
< .O.L.\-h_{ 2 » ..)\i\*)h\-\.-\ ~ L ML - _

- W L Ny L - PN LN o
\&n_)_\? -,*-,*\SX .‘L:'&: N I'.'s \V\)\;{'\i\v _‘..‘J::})\\ ¢ \4:.‘ \-4:.:\‘ .
T AN NN DS PRIV R CSANY

>\ A Ny ‘.%\-‘(\ .'$N'. -" ‘:“ e
SACHEN OO A AL N RGNS TR

Y

¥




discharges (which are available for certain installations) are additional
biological response verification data and would be included in the CETIS
program. The final column lists the recommendations for generating
verification data through field studies if wvicinity data are lacking,
incomplete or inadequate for the verification of the theoretical effects.

The summary matrix is useful in assessing if the theoretical effects defined
in Step 3 are documented in the field and, if not documented, what types of
vicinity data should be measured to verify the theoretical effects. Step 5
in the assessment methodology provides a characterization of the water
quality conditions where the findings of Steps 1-4 are summarized. Also,
Step 5 will summarize the known beneficial effects of the installation
activities, other potential environmental impacts, and the recommended
actions produced in Steps 1-4.

3.2.5 Installation Assessment Summary (Step 5)

The final step of the installation assessment methodology summarizes the
major findings of the previous four steps. In addition, this step will
summarize known beneficial effects of installation activities, qualitatively
describe other potential environmental impacts (i.e., poorly defined or
nonquantifiable), and summarize all recommended actions. The installation
screening procedure used in Phase I will also be updated with the
information analyzed in Phase III to develop the Phase III screening of all
installations.

3.2.5.1 Summarize Findings

This section will briefly restate the major findings of the detailed
installation assessment performed in the first four steps of the
methodology. The purpose of this section 1is to provide a quick review of
the most significant issues concerning actual or potential environmental
impacts on surface receiving waters at a given installation.

3.2.5.2 Summarize Beneficial Effects

A separate summary section is provided to briefly describe any installation
activities or practices which have resulted 1in positive environmental
effects and/or benefits to the surrounding receiving water resources.
Examples of such activities could include: progressive land use management
programs which include BMP's for erosion control, stormwater runoff control,
etc.; progressive programs for toxics pretreatment and toxics monitoring in
waste treatment systems; upgrading of old or inadequate waste treatment
systems; ongoing water quality monitoring programs; or natural resources
programs which have emphasized conservation and/or reclamation of critical
wildlife habitats,
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E‘ 3.2.5.3 Summarize Potential Impacts
k The primary focus of the present study is on the surface water resource,
which responds primarily to the direct discharge (intentional or accidental)
B of point and nonpoint source pollutants. There may exist, however, other
o potential or actual environmental impacts at an installation which, although
3: not directly involving surface waters, are nevertheless of interest. The
| purpose of this section is to summarize other known installation activities
ﬁ which are either causing significant contamination of groundwater, or have
) the potential to cause significant ground or surface water contamination. °
e, Much of this information will be taken from other studies recently performed PR
j at an installation; i.e., NACIP, IRP, self audits and DESR investigations. ?;xau
(- This information is useful to help DoD identify common problem areas at DoD gf;f:
‘: installations for planning and prioritization of mitigation resources. 22:;:.
. gl
Y 3.2.5.4 Summarize Recommended Actions L
‘: A key objective of this project is to identify studies, practices or
:» projects that could be implemented at specific locations to restore and
o protect the living resources of the Bay. In Steps 1 through 4 of the
assessment methodology, specific recommendations are made to address areas
) where DoD actions are  having an effect on Bay resources. These
" recommendations may include, for example, water quality monitoring programs,
effluent toxicity testing programs, or the institution or wupgrading of
d natural resources plans. The recommended actions are developed as a result
b of the theoretical and vicinity wverification effects matrices discussed
earlier for each installation. These recommended actions are restated in
‘. the summary section for added emphasis.
)
[
7 3.2.5.5 Update Installation Screening
) A major objective of this study is to provide an overview of all DoD Y
. activities in the Chesapeake Bay drainage basin. This overview will allow RN
.. an understanding of the relative impact of DoD installations on the Bay and S
2 its tributaries, as well as provide an identification of problem areas as j&ﬁ@:
" well as successful programs or practices at DoD installations. Phase I of y:::»}
this study presented a screening methodology which was applied to all 66 SRS

installations to develop a preliminaryv understanding of the relative impacts
N of DoD activities, and to identify those installations requiring additional

: analvsis. Since the Phase [ screening, additional information has been
r. developed, refined and analyzed at those installations, resulting in a more
:: educated assessment of critical problem areas and a set of recommended
L actions to address these areas. An updated screening of all installations
- is performed which reflects the findings of the more detailed assessments. .
2 The screening process follows the same procedure as for the Phase I -}:}}}_
s screening (see Chapter 3, Tetra Tech, 1986). The major difference 1is that ALY
- . ~ I3 . . . . M
v in Step 2 (Screening Data), the preliminary screening data is replaced by NENINE
: the data and information developed during the Phase Il and I1ll assesrsments. N
Using this information, and the same Screening Criteria (Tables 3.2 and 3.3 PR
o
. ——cwe
3 - 27 I
AU
i RO
i f-o::'\’\
A
LT
AN S
f\w'\u.
AR
S RS I A I T O . ?
. P e R e e N T T A L AT N T T L A T AT A e Rt e g n
! \i ¢ n, \'-‘_-“x‘ n: s"-.’Q,INI.'-’\"v’."" *.x" FRF AT AT I o) ...v ﬁ » ‘-}.-'. o Y '&,’V‘"‘.’\_,‘. ‘d'\'. L S Rl N %
BHOLEY :f%’v 3 N Ao st T a:')‘.:J':'.'::I_'I:'o':'-"\d‘::i::-f‘_ fz;:\'f:-}::f‘ % ‘.-:'«-::.r,):"j"ﬁ".r:' > %“-,-‘-,‘-,.":.":\_.\::W"
“ A " _,"_'hﬁj' NN “,_:q-\.-* 4 " . v LN ~ LN



T
v

F.RWWWJ b R R R0 AL IS R S a8 A P g s D e e e gt AN 4R M A A A FAOANE R A Al RR Al S A SR Al Sl

[
m
v
3
..

A N
NS
Table 3.2 Phase I On-Site Screening Criteria :"E;‘.C‘\E
3 N~

A

Nonpoint Sources 1. Erosion/Siltation I
2. Impervious Area Runoff NI
3. Combined Storm Drains e Y
4. Shoreline Erosion ::f;:'::"’:
o~ -s.:;\.j:
Point Sources 5. Sewage Treatment 1:;:'.‘:"-

6. Industrial Waste Treatment L]
7. Intermittent Sewage Treatment R

-“ ..'
p Wt
; Hazardous/Toxic 8. Refueling Operations f:-_:::
) Materials 9. Munitions Operations e
10. Chemicals Operations Y
11. Pest'_1c1des'Use . r-vr'v‘-r-
12. Vehicle Maintenance (vehicle wash racks) ',‘f:{:}rg‘
13. Ship Maintenance ;‘":‘i":":::
14. Solid Waste Disposal Y
15. Hazardous Waste Handling/Storage ;::-':{:j
16. Spill Prevention, Countermeasures ‘. "'-":"‘-

and Control (SPCC) Plans

St
17. Abandoned Hazardous Waste Dumpsites R
, 18. Leaking Underground Storage Tanks (LUST) _,-}_':':-:
g SONAN
- o
Environmental 19. Forestry Management Plans AN
Programs 20. Wildlife/Habitat Management Plans i
21. Soil Conservation Programs AR
22. Stormwater Management Plans :;::.-_‘_.-:.
23. Wetlands Management Plans (including SAV) RSAY
24, Shoreline Erosion Plans :-'_‘:v‘:f:l
RAIERAY
LW g Sl
®
LI -’ L2 -
e
EATA
TN
| Table 3.3 Phase I Vicinity Screening Criteria f'i:"a-'_‘_.»:
Nt
o
?z:}::-}
D Receiving Water 25. Shellfish Areas ::x'j-.':-:
Sensitivity 26. Submerged Aquatic Vegetation (SAV) Beds T
27. Fish Spawning/Nursery Areas '-:.\:::-'_'.:'
28. Wetland Areas NN
29. Waterfowl Nesting/Wintering Areas .. e
" 30. Endangered Species s
31. Relative Impacts on Tributary NS
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}' and Criteria Guidelines (Table 3.4), the installations are rescreened and ::%i&:
3 assigned to one of the following four Study Groups. fE:::
y b."l\ -“

3, Study Group 1 Installation has Significant* Existing or ::ii}‘

Potential Impacts (Adverse or Beneficial)

f Study Group 2 Installation Impact Potential is Poorly Defined
:" but Likely Significant (Adverse or Beneficial)

o

at Study Group 3 Installation Impact Potential 1is Poorly Defined

but Likely Insignificant (Adverse or Beneficial)

4 Study Group 4 Installation has Insignificant Impact Potential. ,?'

2] N L
.' : :f: .
. Ly

» 3.3 SUMMARY Bty

I

An assessment methodology has been presented which is used to evaluate the

[ ?

g environmental impact potential of the 37 installations which survived the

\ Phase I screening process. The methodology combines both quantitative

e (where possible) and qualitative analysis procedures to identify the

}: relative significance of a wide variety of contaminant sources on the
) environmental health of the receiving waters. The assessment methodology is

o highly dependent on the availability of data on contaminant source

g characteristics, and receiving water quality conditions in the vicinity of

18 the installation. Where information is lacking, and a potential impact is

’2 probable, recommendations are made to fill the information gaps. A

N qualitative review of other potential impacts that do not necessarily have a

§ direct impact on surface waters is also performed to identify common problem

- areas on a basin-wide scale. The results of the assessment methodology IR
- . . . A
a application will be summarized through an updated screening of all 66 i;:,:

. installations, and a listing of recommended actions for ongoing AN
. consideration by DoD. The assessment methodology and screening procedure -:L:ht
hy are designed to allow updates on a periodic basis as new information becomes :=jﬂi\4
A available. * ;N
: W,
: RN
: S
4 AR
; PO

@
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" Note: "Significant'", as used in this study, is a relative term used to A
compare potential impact levels on water quality batween the 66 DoD ‘
o installations in order to identify and prioritize common areas of concern. WS
- . . . I3 . . . &
- This term is not necessarily intended to signify presence of a .ﬁ\‘\¢
S "statistically significant" impact, as data to show this are generallv not @ﬁ::*
> available. ‘\5f\:'
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4.0 INSTALLATION EVALUATIONS BY TRIBUTARY/REGION

4.1 TINTRODUCTION

Chapter 4.0 summarizes  the installation  assessments on a
tributary/regional basis. For each Bay region, the environmental
setting is presented along with a brief description of the major
pollutant sources (point and nonpoint) which exist. A summary of DoD

pollutant loads and impacts on water quality conditions in each region
is also presented.

i A number of topics are discussed in this introductory section as an aid

to interpretation of the regional and installation results. Section
‘ 4.1.1 presents an overview of the historical and present environmental
setting of the Bay which provides a background for the regional
settings. Section 4.1.2 provides a synopsis of environmental trends in
the Bay. Section 4.1.3 presents a regional breakdown of the DoD
installations and gives a list of installations in the order of

appearance in this chapter. Section 4.1.4 defines and describes typical S ot
; activities on military installations which are frequently associated ; »
‘ with known or potential environmental impacts on surface waters. 533?: !
X ».“.r::'__ !
: 4.1.1 GQverall Environmental Setting of the Bay 3Q$:§:I
: RO
The Chesapeake watershed that drains into the Chesapeake estuary con- }{::E::
tains 64,000 square miles in several states including New York, Central ﬁhﬂx*
Pennsylvania, Maryland, Delaware, Virginia, West Virginia, and the Dist- Y
rict of Columbia. The western watershed originates in the mountainous fEFQF\
Appalachian Mountain Chain, and flows through the rolling Piedmont pla- \;hv Yl
teau to the Estuary which lies in the Coastal Plain. The eastern water- :ﬂtﬁiat,
shed is contained wholly within the Coastal Plain. \:\jﬁ, ]
3 POV
The Chesapeake estuary per se is defined by the limits of tidewater, at ®
the "Fall Line" demarking the abrupt transition from the sedimentary f&'j:i:f
Coastal Plain province to the rocky Piedmont province. This is the head ?:az¢:l
of navigation for the subestuaries where major urban areas (Baltimore, Rt
Washington and Richmond) have developed. At the head of the Bay, the y“ﬁpﬁ\
Conowingo hydroelectric dam stands on the Fall Line of the Susquehanna BAS NN

River, where the system changes from riverine freshwater to tidal

o
freshwater. DO
e
h ‘~ \",5'.-\'
; The suspended and dissolved materials which enter the creeks and rivers F\A:&b
within the drainage basin are eventually transported to the estuary. :h;ﬁﬂ\'
Most of the suspended materials are trapped in the estuary or subestuar- N :f:‘

ies and are not flushed to the sea. Alternatively, the dissolved mater-

l ials are flushed out to sea during the tidal cycles. With increasing
utilization of the lands and waters, there is evidence that the estuary
is being overloaded and unbalanced, with resulting loss of important
natural resources.
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The estuary mainstem has a 190 mile salinity gradient from freshwater at
the head near the mouth of the Susquehanna River to polyhaline (nearly
marine) at the Capes. The drainage basin consists of 150 rivers, creeks,
and streams, with approximately 50 considered major tributaries. Six
major rivers account for 907 of the freshwater diluting the Bay. The
largest river, the Susquehanna, drains nearly 437 of the basin and
contributes an average of 517% of the inflow. The York, Rappahannock,
and James River systems drain nearly 257 of the basin and contribute 37,
47, and 147, respectively, of the freshwater inflow. The Potomac,
draining 227 of the basin, provides 187 of the total inflow. The
Patuxent is the smallest of the major rivers draining only a little over
1% of the basin and contributing only 1.57 of the inflow.

The Upper Western Shore and Eastern Shore basins are composed of many
streams and rivers, all of which have small discharges of freshwater.
The larger rivers on the Upper Western Shore include the Severn,
Magothy, Patapsco, Middle, Back, Gunpowder, and Bush Rivers. They col-
lectively drain 2.57 of the basin and contribute 2.57 of the inflow.
The flat, 1low discharge streams of the Eastern Shore include the
Chester, Wye, Tred Avon, Choptank, Nanticoke, and Pocomoke Rivers. They
collectively drain 67 of the basin and contribute 67 of the inflow.

The shores of the Bay are generally unconsolidated miocene sands, and
subject to erosion. The few rocky outcrops are fossiliferous beds.

The mainstem Bay trends north-south, and has essentially a shallow
(20-30 ft) sandy or silty bottom, except in the reach from the Ches-
apeake Bay Bridge to the mouth of the Rappahannock, where a deep (80-100
ft) trench runs down the axis. The shoal near the Rappahannock gives
the reach a semi-fjord like character, in which a strongly stratified
two layer hydrographic system is established in the warmer months. This
stratification is also typical of other portions of the Bay, from the
estuarine transition near Poole's Island to the lower Bay, where lateral
differences in salinity begin to dominate. The waters of the Bay are
nearly isothermal 1in a given area in winter, but a pronounced thermo-
cline is present in spring, summer, and early fall. The resultant den-
sity discontinuity 1is reinforced, in the upper Bay and mid-Bay reaches,
by a layer of less saline waters, resulting in a halocline as well as a
thermocline. Atmospheric oxygen does not readily mix through this dis-
continuity, resulting in oxygen poor or anaerobic waters in waters
deeper than 20-30 feet during periods of stratification, particularly in
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The Chesapeake Bay has sustained a highly productive biota until recent ?{fiﬁ:‘
years. It has gained national prominence, especially for its harvests ;niu;
of oysters, soft clams, hard clams, blue crabs, and striped bass. The ARG
. , . . . . RN
varied ecosystems in the estuary provide diverse functional habitats for LI
many species, such as spawning and nursery habitat for important finfish ®
and shellfish. _x:_\i-s:,
5.\&\
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The estuarine resident anadromous or semi-anadromous fish, e.g., ellow AL
g VG
perch, white perch and striped bass (rockfish), spawn during the spring ﬁ;\@ﬁ}
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areas. There is evidence that up to 407 of the striped bass along the
Atlantic coast were spawned in the Bay. The anadromous American shad,
' hickory shad, blueback herring, and alewife spend their adult lives in
1 the marine environment, but return to fresh water portions of the
estuary to spawn, often above the Fall Line. Some marine spawning fish,
P e.g. menhaden, croaker (locally called hardheads) and weakfish spawn in
the marine environment, but use portions of the estuary as nursery
grounds. The blue crab hatches in the high salinity waters at the mouth
of the Bay and the juvenile stages grow as they migrate up the estuary.
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Ospreys and bald eagles are raptors that nest, and in the «case of
{ eagles, winter on the shores of the Chesapeake estuary. The presence of
Y these biras is an indication that environmental quality of the Bay is
A improving, for the ospreys suffered severe population declines because
. of the widespread and careless use of toxic pesticides such as DDT.
Since this compound was controlled, populations have rebounded. Bald
eagles, however, are essentially shy birds, and will not nest in areas
, of significant human disturbance. With increased development on the
3 estuary, nesting activity is threatened.

The Bay also serves as a major wintering area for swans, ducks and geese
| from the Atlantic Flyway. Millions of these waterfowl arrive each fall

to feed on SAV, benthic molluscs, and on agricultural lands. They
| result in a large seasonal hunting oriented industry in the region.

\ X
~

3 The abovementioned fish and wildlife are the more visible manifestations ‘.
. >,

] of ecosystems in the estuary. Actually, there are many complex ~

physico-chemical-biological interactions, often of relatively obscure
chemicals and biota, that are of vital interest to the ecological as
well as economic health of the Bay and its environs. These have been
the subject of intensive studies.
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4.1.2 Environmental Trends in the Bay
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The Chesapeake Bay is unique, not only in its ecological composition,
but. also by the character of its local populace, reinforced by two and a
half centuries of productivity, lore, and traditions. Consequently,
when signs of ecological stress were confirmed in the late 1970's,
unprecedented governmental and private resources were committed to
diagnose and remedy the situation. All levels of social structure were
involved including watermen, homeowners, local, State and Federal agen-
cies, conservation groups, and academic institutions.
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Studies on the Chesapeake estuary started before the turn of the century
but were essentially local in nature wuntil the post World War II era,
when surveys of the Bay as an entity were initiated. In the mid-1960's
and 1970's there was a movement of environmental awareness nationally,
which increased attention on the ecological health of the environment.
At that time, an assessment of the Chesapeake estuary revealed local
pollution problems. This environmental concern helped produce enforce-
able water quality laws and resulted in passage (in early 1970) of major
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legislation, including the Clean Water Act, National Environmental
Policy Act (NEPA), Endangered Species Act (ESA), and the Clean Air Act.

In the late 1960's aberrations of the Bay system were demonstrated by
widespread explosive growth of the exotic aquatic plant water milfoil,
and extensive Tish kills in the spring of the year, especially in the
fresher portions of the estuary. After a few years, the milfoil died
out, apparently from a natural viral disease. With the loss of milfoil,
extensive blooms of blue green algae, primarily Anacystis sp., in the
tidal freshwater and oligohaline waters of the Potomac estuary and the
head of the Bay were experienced. These conditions have been improved
by control of nutrients, mostly at point sources.

Other deleterious trends have become evident 1in the 1last decade: a
Bay-wide loss of rooted aquatic plants (SAV); a loss of the anadromous
spawning fishes (notably American shad), a decline in striped bass
populations and reproductive success, oyster reproduction, and soft
shell clam reproduction; and extensive changes in the habits of
wintering water fowl.

Because of these concerns the EPA, in cooperation with many state and
Federal agencies and academic institutions, commissioned surveys and
studies of unprecedented scope, through the Chesapeake Bay Program, to
evaluate the system. In this seven year study, information on the
abovementioned environmental phenomena as well as data on nutrient and
toxic loadings were compiled and evaluated, and long term trends of
water quality data and observations were examined. Research was also
conducted on SAV, nutrients, and toxics. Data analyses led to
conclusions that there were: significant increases in the turbidity of
the Bay (especially in the upper Bay); a significant increase in phos-
phorus and nitrogen; an increase in the scope and severity of oxygen
depleted bottom waters in the trenches of the Bay; significant changes
in development and population pressures on adjacent lands; and signi-
ficant changes in adjacent agricultural practices. In this decade also,
analytical technology had developed to make possible large scale obser-
vations on the distribution of heavy metals and anthropogenic (human
originated) organic chemicals in the entire system. Areas characterized
by high concentrations of such toxicants (i.e., urban centers) have been
directly correlated to 1low species diversity and dominated by a few
pollutant tolerant species.

The Chesapeake Bay is an important economic resource to the region. Its
value as an important commercial shipping center and major link in the
Intercostal Waterways has been demonstrated. Hampton Roads and Bal-
timore are two of the North Atlantic's five major port complexes.
Industry projections indicate total cargo tonnage handled through Bay

ports could double during the next 20 vears. Other major industries
located within the basin include steelmaking, shipbuilding, plastics and
resin manufacturing, and chemical production. These commercial and

industrial facilities, along with thousands of municipalities, use the
Bay and its tributaries as sources of process water and outlets for
treated waste.
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The Bay's ability to support abundant and diverse populations of finfish
and shellfish makes seafood harvesting and processing important elements
in the economies of both Maryland and Virginia. The seafood industry,
over 375 years old, provides thousands of commercial wat.rmen with jobs
harvesting fish, while onshore processing and distribntion generates a
number of secondary income opportunities. Oysters, blue crabs, soft
shelled clams, and menhaden are the Bay's principal fisherirs. Oyster
and soft shell clam catches amount to approximately 50% of the nation's
total production whereas blue crab production is one of the largest in
the world.

Other important industries in the Chesapeake Bay region are sportfishing
and boating, generating jobs and a significant portion of the revenue
which sustains 1local economies. It is estimated that as much as
one-third of the Bay's water-based contribution to the regional economy
comes from sportfishing and related secondary spending.

Basin-wide, the population grew by nearly 507 or by 4.2 million between
1950 and 1980. Estimates of an additional 1.9 million by the year 2000
would result in a total of 14.6 million people. Although the laryest
increase will occur in the three largest basins, the Susquehanna,
Potomac, and James Rivers, the highest rate of increase is expected in
the York, Rappahannock, and Patuxent River basins. More people living
within the Bay drainage basins results in additional stress on water
quality due to increasing freshwater withdrawal, wastewater discharge,
and recreation.

Land-use changes in the Chesapeake Bay basin have shown an increase
(182%) in urban and residential usage and a decrease of 247 and 397 in
cropland and pasture land, respectively. Forest land has increased
slightly by 3.57. The physical changes in land use will have a signifi-
cant impact on the Bay.

The EPA has concluded that there have been significant deleterious
trends in water quality in the Chesapeake Bay, and that changes in
management practices are necessary to remedy the problems. These
management practices include a wide array of both point (sewage ani
industrial outfalls) and nonpoint (urban runoff, agricultural runcti:®
controls, currently being implemented under the Chesapeake i
Restoration and Protection Plan.

4.1.3 Regional Approach to DoD Installation Evaluation

A practical consequence of the EPA Chesapeake Bav Program
the recognition that environmental stresses and responsos o
in some areas of the Bay than in other.. This .
development of a segmentation scheme of the estuare,
phvsico-chemical and biological distribut i ne. ‘
characterization facilitates the regional wrocpinoy

66 DoD installations under evaluation.
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Figure 4.1 shows the 13 major regions used to group the DoD
installations. Each region is represented on separate more detailed
maps presented for each regional discussion. Table 4.1 presents a
breakdown of DoD installations by the various regions, and in the order
in which they appear in Chapter 4.0. Table 4.1 also cross references
the thirteen study regions to the CBP regions, where applicable.

Sections 4.2 through 4.14 of Chapter 4.0 present the DoD site evalua-~
tions organized by major region. An environmental setting is given at
the beginning of each regional section to help identify the 1local sig-
nificant ecological resources, water quality problems, and major pol-
lutant sources in the vicinity of the respective DoD installations.

4.1.4 Common DoD Installation Activities

The Department of Defense has 38 major installations on or immediately
adjacent to the Chesapeake estuary, and another 28 in the Chesapeake

watershed, in riverine locations that feed the estuary. The number,
size and distribution of these facilities indicates they are collective-
ly a significant user of the estuary. Most DoD facilities are well

established, dating from pre- World War II, and consequently have a
history at least as 1long as the scientific observations on the
Chesapeake Bay.

Department of Defense installations perform unique functions within the
defense community in order to support the overall mission of national
defense. A typical DoD installation is a community of people dedicated
to performing a function for the military services. These functions are
discussed for each installation in Sections 4.2-4.14 and range from
providing office space and materiel support for a command headquarters
to large industrial operations including manufacturing, maintenance, and
repair. In all cases, however diverse the nature of the functions, the
base must provide support for its resident and working populations,
which range from several dozen people in the case of some remote sites
with limited missions, to diverse populations approaching 100,000. The
magnitude of the support functions varies considerably.

In supporting these functions and the personnel assigned to the bases
there are a number of activities which are common and which, in varying
degrees, have the potential to impact water quality in the vicinity of
the base. In order to provide a better understanding of the various
activities which may affect water quality this section will describe
those activities and their potential to impact the environment.

Table 4.2 presents an alphabetical glossary of common activities found
on most DoD installations, regardless of function, which have the poten-
tial to impact water quality. A brief description of each activity is
given in the following paragraphs (in alphabetical order).
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40 Walter Reed Army Medical Center T
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TABLE 4.1 REGIONAL GROUPING OF DOD INSTALLATIONS
IN THE CHESAPEAKE BAY DRATNAGE AREA

AT
Nf\&ﬂ*\

PN 0

INSTALLATION EPA CHESAPEAKE
CODE SERVICE NAME BAY SEGMENT
34,86 USA Aberdeen Proving Ground . Upper Chesapeake Bay
3 USN Naval Station, Annapolis 2. Mouth of Severn River
10 USN U.S. Naval Academy (Upper Central Bay)
14 USN DTNSRDC - Annapolis
81 USN Naval Radio Transmitter
Center
9 USN Naval Research Lab CBD
7,8 USN Naval Air Station/ . Mouth of Patuxent
Naval Air Test Center
- Patuxent (Central Bay)
6 USN Naval Air Station -
Solomons Annex
4 USN Naval Surface Weapons . Tidal Fresh Potomac
Center - White Oak
12 USN Naval Medical Command
NCR
13 USN DTNSRDC - Carderock
32 USN Washington Navy Yard
33 USN Naval Research Lab
35 USA Harry Diamond - Adelphi
40 USA Walter Reed Army Medical
Center
41 USA Vint Hill Farms Station
43 USA Cameron Station
44 USA Fort McNair
45 USA Fort Myer
48 USA Fort Belvoir
52 USAF Andrews Air Force Base
54 USAF Bolling Air Force Base
78 DLA Brandywine DRMO
79 USA Harry Diamond -
Woodbridge
84 USN U.S. Naval Observatory
85 USN Naval Communications
Unit
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TABLE 4.1 (Continued)

INSTALLATION STUDY EPA CHESAPEAKE
CODE SERVICE NAME REGION BAY SEGMENT
1 USN Marine Corps DEC - 5. Potomac River TF-2
Quantico Transition Zone
5 USN Naval Ordnance Station RET-2
-~ Indian Head
2 USN Naval Surface Weapons 6. Potomac River RET-2
Center - Dahlgren Estuary
80 USA Harry Diamond - Blossom LE-2
Point
11 USN Naval Electronics Systems
Engineering Activity
47 USA Fort A.P. Hill 7. Rappahannock River -
26 USN Naval Weapons Station 8. York River Estuary ~ ;. 4
- Yorktown ROttt
27 USN Naval Supply Center - LE-4 : "\"""c:‘
Cheatham Annex "\ 'ﬁ:.v":
28 USN Camp Peary WE-4 '.:::
83 USN Naval Supply Center - th .
Yorktown R
55 USAF Langley Air Force Base ':.::.:-:::-_.:
"""""""""""""""""""""""""""""""""""""""""""" NS,
62 DLA Defense General Supply 9. James River Estuary ::-:;‘;::'.-::-"
Center (Includes Hampton Roads RN
72 USA Fort Lee and Elizabeth River) NN
49 USA Fort Eustis .3
i
50 USA Fort Monroe .'n)_-:&-.\.\.
17,18,19 USN Sewells Point Navy LE-5 RN,
20,21 Complex ':-:\'-:... Ay
22 USN Naval Supply Center - R Vi)
Craney Island NN
23 USN Norfolk Naval Shipyard ST o0
74 USN St.. Julien's Creek Annex tﬁq«
-------------------------------------------------------------------------------- e
15 USN Naval Air Station Oceana 10. Mouth of Bay . :H'.: Y
16 USN  Naval Amphibious Base CB-8 q:-:l“f\"ri
- Little Creek ot '.'
51 USA Fort Story ,:\':_.‘
-------------------------------------------------------------------------------- DR EGINW
37 USA New Cumberland Army 11. Susquehanna River b-‘:ﬁ:ﬁ \
Depot Not NN
46 USA Carlisle Barracks Applicable ;\ﬁ.\h\:\
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TABLE 4.1 (Continued)

INSTALLATION STUDY EPA CHESAPEAKE

CODE SERVICE NAME REGION BAY SEGMENT
65 USN Navy Ships Parts Control

Center
38 UsA Fort Meade 12. Non Tidal Patuxent

| River Not

82 USN Naval Academy Farm Applicable
53 USAF Davidsonville RDV
77 USAF Brandywine Receiver and

Housing Annex
36 USA Letterkenny Army Depot  13. Non Tidal Potomac

River

39 USA Fort Detrick
42 USA Fort Ritchie Not
29 USN Naval Radio Station - Applicable

Sugar Grove
30 USN Allegany Ballistics Lab
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TABLE 4.2 COMMON ACTIVITIES ON DOD INSTALLATIONS E tﬁﬁ*‘
N
; ;'i
' Agricultural Leasing Programs :;\ Ry
i Auto Craft Shops AL
. Biomedical Research Laboratories ::ﬁ}f?'
' Bird Sanctuary Programs {;\§§§
Chemical Research/Testing Laboratories S
» Commissary/AFES Facilities - :
. Confidence Courses v ﬁﬁﬁ
y Drydocks h,
‘ Fire Training Pits . W s
¥ Firing Ranges N y
Flightlines/Runways e
' Forestry Programs ey

Fuel Storage Facilities

Hazardous Materials/Waste Storage Facility
Heating Plants

Hospitals/Clinics

IRP/NACIP Confirmation Sites
Laundries

Mess Halls/Galleys

Motor Pools

Munitions Handling Operations
On-Base Housing

Parking Lots

Pesticide Storage/Handling Facilities
Photographic Laboratories
Refueling Operations

Repair Shops

Rework Facilities

Sanitary Landfills

Sewage Treatment Plants

Shoreline Erosion Control Programs
Stormwater Management Programs
Swimming Pools/Sand Pools

Vehicle Test Courses

Vehicle Wash Racks

Water Treatment Plants

Wetlands Management Programs
Wildlife Management Programs

v

"
¢

3

-

.

4 - 11

a0 8 0 o ™ 0 (LS W u ¢
\,'\- .,s,s_,\»-.’\'. s'_x'-.'\_’\_,\:f._,\,.'
T AN N A
R A G
e R R S RNE A D S TR AN




v P
. R
A ;:';f:\;.\
o
' Q}”ih}
§ S
Agricultural Leasing Programs - Many installations are located on large t S
tracts of land, some numbering in the tens of thousands of acres. On : t f
such bases it is a common practice to lease some land to local farmers CGEN,
for growing crops. The land is then used in a way that is compatible e
with the service's mission, without undue conflicts, while generating Ei\'.“",
revenue for the installation. In most cases the bases require that the )
: farmers use best management practices in preparing the land for the ;‘; ‘,.
y crops and in this way ensure that minimal topsoil is lost and that "l
E sediment contribution to neighboring bodies of water is minimal. If the m
farmer chooses to use no-till methods as a means of soil conservation he - N
» will, of necessity, use herbicide and insecticide treatment of the '\.";'\."‘
;: fields to prepare for planting and during the growing season. This e ':v"
- presents a hazard to the nearby aquatic life if there is a spill, if the -:ﬂ- it X
E- farmer exceeds the recommended application rate or if proximity to "’% M
- surface waters allows direct runoff from fields after rain. Groundwater Sad
can also become contaminated with pesticides and fertilizers in certain -
soil types. In addition to herbicide and insecticide usage it is common Q?nuﬁ.
‘ practice for farmers to apply some form of nutrient enrichment to the -',"'\'..,.‘/'
soil to aid in crop growth. The common form of nutrient application is }."E\’ G
a liquid containing combinations of nitrogen, potash, and phosphorous. [:-}"r,:.' ..
Other applications of nutrients occur in solid form, in the form of QA?'J*
D liquid or solid manure, or as land application of sewage sludge. In all .
F cases, although not to an equal degree, a potential exists for nutrient '_;‘v"_,';f
3 rich runoff to enter nearby bodies of water. E%{{i:
T
Auto Craft Shops - As part of a base's support of its military person- o sy
nel, auto craft shops are areas set aside on base where the military ORI
personnel can perform routine maintenance and repair of their privately -~ "
owned vehicles (POV's). Typically, the base auto craft shop can accom- --,.\';\:\v
modate most forms of vehicle repair from changing oil and lubricating to PN
rebuilding engines and making major structural repairs. Automobile ;::52:
painting may or may not be allowed in the auto craft shop. Without a RGN
progressive education program and a strict monitoring program, it can be K :(

expected that oil, grease and solvents as well as paint will be major
constituents of runoff from these areas Most installations are aware of
these hazards to the environment and provide oil/water separators for

the effluent or pass the drainage from the shop directly to the sanitary \-'

sever. N"’&;"‘w
iﬁ. Lt

Biomedical Research Laboratories - Some installations in the ‘

h el

%

Chesapeake Bay drainage basin have biomedical research laboratories.
These facilities generate unique hazardous wastes which must be disposed

<
[l
5

22

of appropriately. The wastes generated range from metals such as ;-::\.-:;
silver, to solvents and antiseptics, to virulent pathogens and .-.F".-,-r
carcinogens. There are no facilities in the region which are actively rde.

carrying on biological warfare research, however, the capability exists
within the drainage basin and could be implemented if necessary.
Hazardous wastes from these facilities are wusually removed by contract
as with other hazardous wastes. Several facilities have either
currently permitted disposal sites or have historically disposed of
infectious wastes in onsite landfills.
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Bird Sanctuary Programs - Many bases with large undeveloped tracts of
land may have instituted, as a part of their wildlife management
efforts, a bird sanctuary program which leaves large areas of land in
its natural state. This has a positive impact on the aquatic environ-

ment.

Chemical Research/Testing Laboratories - The mission of some of the
installations or their tenants is related to the development of chemical
warfare techniques and materiel. The activities which are taking place
at any given time are usually classified and will not be addressed in

this study. The nature of the mission, however, is evidence that highly e
toxic or exotic materials are handled at these facilities and any fail- ﬁ{{?
ure in the treatment of the wastes from such an operation puts water {f{f?
quality in the area at risk. : :}:}:
'.t:\‘_': :
Commissary/AFES Facilities - Another aspect of providing services to the ";“
military personnel on an installation is that of having retail stores, 0
snackbars, and grocery stores. These facilities on a military base have }\} I
the same potential impact on the environment as, say, a shopping center D\ayl
or mall would have in a small town. Parking lots must be provided for m{?&
patrons, and garbage and other wastes are generated. This may contri- ’%ﬁ}'
bute, however insignificantly, to an installation's impact. C‘."
c;:.' . 'Y
Confidence Courses - Military readiness of the installation is primary }Qf\
to its existence. On confidence courses, sometimes referred to as ob- €i~“\
stacle courses, the military personnel take their physical training and \'\
maintain their military skills. Most confidence courses are well main- n
tained but continual usage may destroy much vegetative cover and provide P
the opportunity for soil erosion and hence for sedimentation problems to P
gain a foothold. .\fﬁ’
5
Drydocks -~ The services, and in particular, the Navy, have the need to ;;b(.
perform ship hull maintenance and so must use drydocks for access to the ol
2 submerged portions of the hulls. The nature of the work performed in ®
,i. drydocks, i.e., sandblasting, welding, painting, etc. and their :ﬁ; q
I proximity to the water makes them a subject of concern for water :f<fh
N quality. The term drydock can be applied to any method of removing a \: :
?:% ship from the water and can be of any size. The areas wused to scrape, Iy X
;J* sand and paint the racing sailboats of the U.S. Naval Academy can be N
= regarded as drydocks as can the floating drydocks at Sewells Point or
g:: Little Creek and the huge drydocks designed to accommodate aircraft SRS
" carriers at the Norfolk Naval Shipyard. :;:}
b:.' y\.':‘-J:'
Ei? Fire Training Pits - It is imperative that an installation be self suf- ;3:}3
"’ ficient in fire fighting and disaster preparedness. Most bases have LSS
A3 their own fire fighting unit, some on a larger scale than others. In
Q& years past it was the habit of the unit responsible for fire fighting Ea:a'
) training of military personnel to simulate disasters by dumping old bﬁhﬁ‘
: solvents, oils, greases and other waste flammable materials in a desig- }f:f
j nated pit where they were ignited and subsequently extinguished in ::$H:
:‘ training exercises. Thes