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1.0 INTRODUCTION

1.1 DESCRIPTION OF THE RMA PROBLEM

The Rocky Mountain Arsenal (RMA) occupies over 17,000 acres (27 square
miles) northeast of Denver, Colorado. RMA is immediately south of the
city of Henderson, Colorado and directly east of Commerce City, Colorado
in western Adams County (Figure 1.1-1). The South Platte River flows
parallel to the northwest boundary and is less than 2 miles from RMA.
RMA was established in 1942 and has been used for the manufacture of
chemical and incendiary munitions as well as chemical munitions
demilitarization. Industrial chemicals were manufactured at RMA from

1947 to 1982.

During the period from 1943 to 1950, RMA distilled stocks of Levinstein
mustard, demilitarized several million rounds of mustard-filled shells,
and test-fired 10.7 centimeter (cm) mortar rounds filled with smoke and
high explosives. During this period many types of obsolete World War II

(WWII) ordnance were destroyed by detonation or burning.

In 1947, portions of RMA were leased to Colorado Fuel and Iron
Corporation (CFI) and Julius Hyman and Company (Hyman). CFI manufactured
chlorinated benzenes and dichlorodiphenyltrichloroethane (DDT). Hyman
produced a variety of pesticides, including insecticides and herbicides.
Hyman assumed the CFI lease in 1950. In 1951, Shell Chemical Company
(Shell) assumed the Hyman lease. Manufacturing by Shell ceased in 1982,
but the Shell lease expires in 1987.

Construction of facilities for the production of GB nerve agent began in
1950 and was completed in 1953. Manufacture of GB was continued until

1957 and GB munitions filling operations continued until late 1969.

Basin A, whose boundary is cocontained within Section 36, was the

original disposal area for waters and waste waters resulting from all RMA
and industrial operations. Basin A was selected because it was part of a
natural depression. 1In 1952, the impoundment dike was raised 5 feet (ft)

to handle additional waste generated by opening of the GB plant. During
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the period from 1943 to 1956, Basin A was the primary receptor of liquid
waste. Overflows went through the open drainage to Basins B, C, D,
and E, constructed in 1952. Basin F was completed in 1957 to contain all

waste waters, and liquids in Basin A were transferred to it by 1958.

During the period from 1965 to 1969 demilitarization of phosgene and
cyanogen chloride munitions was performed at RMA. Disposal of mustard
munitions occurred from 1972 to 1974, and demilitarization of GB

munitions was performed from 1973 to 1976.

Disposal practices at RMA have included routine discharge of industrial
waste effluents to unlined evaporation basins and burial of solid wastes
at variousilocations. In general, these disposal practices were poorly
documented. In addition to these practices, unintentional spills of raw
materials, process intermediates, and final products, have occurred
within the manufacturing complexes at RMA. Many of these compounds are

mobile in surface and ground waters as well as air.

Deaths and abnormal behavior have been recorded for several waterfowl
species in the lower lakes on RMA (Jensen, 1955). Subsequent observation
and testing indicated that ducks found dead, dying, or displaying unusual
behavior (é.g., flying into buildings) contained high levels of dieldrin
and other organochlorine compounds. Since that time, high levels of
organochlorines have also been found in fish from the lower lakes, in
raptors collected on and near the RMA, and in the flesh of other game
animals including ringneck pheasant, mourning dove, and cottontail

rabbits.

Chemical analyses of fish and wildlife have been conducted on an annual
basis from the early 1970s to the present. These studies have revealed
that at least some of the waterfowl, fish, and other fauna from RMA
contain levels of pesticides and metals (e.g., mercury) in their flesh
which pose a potential health hazard to humans who consume them, and
which could adversely affect wildlife by lowering reproductive success,
decreasing hatching success of waterfowl, and causing the premature death

of young individuals (U.S. Fish and Wildlife Service, 19804).
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In 1954 and 1955 farmers to the northwest of RMA reported severe crop
losses due to use of well water for irrigation. Imn 1974 two
contaminants, diisopropylmethylphosphonate (DIMP), which is a by-product
of manufacture of GB nerve agent, and dicyclopentadiene (DCPD), a
chemical used in insecticide production, were detected in offpost ground
water. Since 1974, offpost migration of dibromochloropropane (DBCP), a
nematocide which had been shipped from RMA by rail from 1970 to 1975, has

been observed in ground water.

Shallow ground water contamination exists in areas north and west of the
RMA as a result of onpost activities. Well water in contaminated offpost
areas is used to water vegetable crops which are grown for local sale and
consumption. Livestock are watered from some of these wells, and are
also fed crops raised in the area. Ground water contamination thus poses
a potential hazard to livestock and humans as well as wildlife in the

offpost area.

1.2 REGIONAL BIOTA

Much of the land on RMA has been disturbed but remains in an undeveloped
state. Shortgrass prairie and mixed grasslands predominate over much of
the northern portion while lakes, wetlands, and small patches of
woodlands are present along the southern section. Development of the
area surrouﬁding RMA for residential, commercial, and agricultural use
have substantially modified the indigenous vegetation, thus RMA has
become a haven for many wildlife species which do nof occur in adjacent

areas.

1.2.1 ONPOST BIOTA

There are several distinct vegetation types present on RMA which can be
classified into three major ecosystem types: grassland, wetland, and
aquatic. Most of the land area is grassland, but scattered thickets of
small groveé of trees are present along waterways and adjacent to
buildings. Lakes, sloughs, and small watercourses are located in the
southern pdrtion of RMA. Wetlands are present adjacent to the lower

lakes and around "the bog" situated along the northern boundary.
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Detailed studies have recognized 25 vegetation communities on RMA in
addition to areas of bare ground and manmade structures (Santa Barbara
Remote Sensing Unit, 1978A). Most of these are grasslands and shrublands
which show varying levels of disturbance. Weed species are the dominant
vegetation at many locatioms. Indigenous and introduced plants on and
near RMA are mostly common species which are widely distributed

throughout the region.

Although native species dominate in some grassland areas, most areas have
been disturbed in the past and contain introduced and weed species of
grasses and forbs. These areas provide cover, food, and reproductive
habitat for animal species such as mule deer, prairie dog, badger,
coyote, ringneck pheasant, mourning dove, and a variety of birds of prey
such as burrowing owl, red-tailed hawk, and kestrel. Areas of woodland
adjacent to wetlands and grassland habitat provide shelter and additional

habitat for song birds, game birds, rodents, and deer.

Lakes and ponds, in the southern part of RMA, support populations of game
fish including largemouth bass, rainbow trout, bullhead, channel catfish,
and bluegills. Fisheries in these lakes are the result of introductions
and management (U.S. Fish and Wildlife Service, 1975). Many species of
waterfowl and shorebirds inhabit lakes and adjacent wetlands on RMA where
they breed,.forage, and/or stage in large numbers during periods of
migration. Approximately half of the 27 species of ducks documented as
inhabiting RMA are known to breed on and near RMA (Colorado Division of

Wildlife, 1982B).

1.2.2 OFFPOST BIOTA

The area surrounding RMA is largely ranchland/farmland, rural
residential, urban residential, and industrial (Kolmer and Anderson,
1977). Irrigated crops are grown in the area northwest of RMA along the
South Platté River. Much of the irrigation water is supplied from the
River via a system of canals, but some areas are irrigated with shallow
well water. The floodplain of the South Platte.River, less than three
miles northwest of RMA, contalns scattered patcheé of wetland and mature

stands of riparian woodland.
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The adjacent land north of RMA consists mostly of rangeland (grassland)
and dryland agriculture. Rural residential developments are scattered
north and northwest of RMA. Urban developments include Commerce City

(west) and Montebello (south). The north runways of Denver's Stapleton

International Airport extend into the southwestern cornmer of RMA.

Cropland and range habitat north and east of RMA provide habitat for game
species such as cottontails, ringneck pheasants, and mourning dove. Lake
and wetland areas at Barr Lake, five miles to the northeast and
downstream from RMA, provide staging, breeding, and resting areas for
waterfowl; habitat for edible fish species; and winter habitat for the

bald eagle, an endangered species.

1.3 CONTAMINANT SITES AND SOURCES

Numerous potential contaminant sources and contaminant migration sources
have been identified on the RMA (Rocky Mountain Arsenal Information
Center, 1985). Many of these sites have the potential of adversely
affecting plants, wildlife, and humans on and in the vicinity of RMA.
Chemical contaminants in the soils, ground water, surface water, and lake
sediments provide pathways for these chemicals to enter the biota and
adversely affect individuals and populations in the plant and animal

communities which comprise the major regional ecosystems.

A series of contaminant sources on RMA have been identified as the result
of ground water flow studies and chemical analyses of soil and water.
Many of the compounds identified as RMA contaminants can become
incorporated into the biota, and many (e.g., organochlorine compounds)
have known or suspected adverse affects (Thomas et al., 1983; Hart, 1976
and 1980; O'Donovan and Woodward, 1977; Palmer et al., 1979). The
presence of several of these compounds have been documented in plants and
wildlife at RMA (Torgeson and Sirois, 1976; U.S. Fish and Wildlife
Service 1952; Dugway Proving Ground, 1975A; Cogley et al., 1979; U.S.
Fish and Wildlife Service, 1965). Some of these compounds have been
implicated.in wildlife mortalities (U.S. Fish and Wildlife Service, 1952;

Dugway Proving Ground, 1975C).
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Potential contaminant sites have been identified in 19 of the 28 sectlons
or partial sections of land within the boundaries of RMA (Figure 1.3-1).
Sources include a variety of locations and facilities such as chemical
and sanitary sewers, unlined disposal pits and lagoomns, burn pits,
landfills, storage sheds, buildings, bomb disposal areas, chemical spill

areas, surface drainage ditches, and lakes.

The major identified sources of contamination on RMA include Basin F (a
lined but leaking liquid waste storage lagoon in Section 26), the South
Plants area (including buildings, storage tanks, chemical and sanitary
sewers, and chemical spill sites), and several discrete sites within
Section 36. Basin A, a 120 acre site in Section 36, received wastes and
by-products from most industrial processes at RMA and probably contains a
broad variety of chemical compounds. Additional contaminant sources such
as insecticide pits, lime pits, and burn areas also occur within Section

36.

The Lower takes on RMA (Lake Mary, Lake Ladora, Upper and Lower Derby
Lakes, and fhe Rod and Gun Club Pond) located in Sections 1, 2, 6, and 12
in the southern portion of RMA also contain contaminated areas and are
potential sources of contamination (USATHAMA, 1983 and 1984). Portious
of these lake sediments either have been or still are contaminated with
pesticides,'primarily aldrin and dieldrin (Colorado State University,

1984; U.S. Army Waterways Experiment Station, 1983).

Ground water studies have determined that additional areas of chemical
contamination north and west of the RMA are a result of the offpost
migration of contaminated ground water (USATHAMA, 1984). Additional
information on the nature, extent, and concentrations of contaminants in
ground water offpost is being gathered as part of the Offpost
Contamination Assessment Program. Contaminants in shallow aquifers
offpost may‘provide additional exposure pathways to biota by
contaminating offpost surface waters or through the direct watering of
crops and livestock from wells which draw from shallow contaminated

aquifers.
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A total of 54 RMA related chemical contaminants are being analyzed in
Phase I efforts on other tasks. The biological effects of some of these
such as the pesticides aldrin and dieldrin are well known, but exotic
compounds related to the production of chemical weapons and rocket fuels
are not well understood. Although the array of chemicals expected to be
found at some sites is limited (e.g., organochlorine compounds and
mercury in lake sediments), other sites have complicated histories of
contamination and may contain dozens of different chemical contaminants
(e.g., Basins A and F). The biota assessment of chemical contamination
at RMA must, therefore, address the concentration, exposure pathways, and
biological effects of each of these chemicals for each of the

contaminated sites on and near RMA.

1.4 ©PAST BIOTA STUDIES

A substantial body of information on the presence and distribution of
contaminants in RMA biota exists as a result of past investigations
conducted since the mid-1950's (Rocky Mountain Arsenal Information
Center, 1985). Many of these investigations have documented high levels

of several contaminants in plants and in several species of wildlife.

Comprehensive studies of the vegetation included mapping the overall
distribution of vegetation types on the RMA (Santa Barbara Remote Sensing
Institute, 1978A). Color-infrared aerial photography of the RMA

indicated that plant communities within known areas of contamination
(e.g., near Basin F) exhibited stress. Some areas sﬁpported vegetation
consisting of single stands of weedy species or were bare ground. Twenty-
five plant community types and six non-vegetated cover classes were

differentiated as a result of these studies.

Subsequent vegetation studies were conducted with the objective of
monitoring movements of environmental contaminants on RMA (Santa Barbara
Remote Sensing Institute, 1978B). Research focused on three areas: 1)
plant community studies, 2) remote sensing studies, and 3) literature
surveys on the bioconcentration of RMA contaminants which might serve as
biological indicators of contaminated areas. The study resulted in a

suggested procedure which was apparently never implemented.
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Soil samples from the coring program at RMA were tested for the presence
of phytotoxic substances (Torgeson and Sirois, 1976; Cogley et al.,
1979). The phytotoxicity data did not indicate the presence of
phytotoxins except in areas already known to be contaminated on the basis
of chemical analyses of the soil samples. Section 36 was extensively
contaminated with phytotoxins generally present over approximately 100
acres. Adjacent portions of Section 35 had two sites showing phytotoxic
contamination, and evidence of additional phytotoxicity were encountered
in Sections 9, 22, 24, and 26. Most toxicants were found in the upper
two feet of soil, occasionally in the horizon from 7 to 12 feet, and

rarely below 12 feet.

Additional studies have been conducted on some of the chemical
contaminants, particularly those which are peculiar to RMA activities, to
determine the possible biological effects and concentrations necessary to
produce effects (0'Donovan and Woodward, 1977; Guenzi et al., 1979;
Palmer et al., 1979; Hart, 1976 and 1980; Thake et al., 1979). Although
valuable information has been obtained, comparable types of information
(e.g., dose levels, physiological effects, toxicity, mutagenicity,
effects on reproduction, ability to produce physical abnormalities, etc.)
for many suspected compounds of concern are still unavailable. Numerous
studies of contaminant levels in plants, invertebrates, fish, and
wildlife have been conducted since the early 1960's (Sheldon and Mohn,
1962: U.S. Fish and Wildlife Service, 1965; Dugway Proving Ground, 1973
and 1975A, B, and C; U.S. Army Environmental Hygiene'Agency, 1976 ; Rocky
Mountain Fisheries Consultants, 1977; Thorne, 1982; U.S. Army Waterways

Experiment Station, 1983; U.S. Army Rocky Mountain Arsenal, 1984).

Several fish species including northern pike, bass, rainbow trout,
bullhead, channel catfish, and bluegill from the lower lakes on RMA were
sampled for contaminants. Waterfowl from Basin F and from the lower
lakes area were sampled on several occasions to determine levels of
contaminants in their flesh. Although several compounds were present in
detectable levels, the primary chemicals of concern for both fish and
waterfowl were organochlorines associated with pesticide production

(Sheldon and Mohn, 1962; Dugway Proving Ground, 1973; Thorne, 1982). At
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least a few individuals of all the fish species sampled and all of the
waterfowl, including 27 species of ducks found dead or dying on RMA, were
found to contain high levels of contaminants, primarily the pesticides

aldrin and dieldrin.

Waterfowl losses associated with contaminated sites on RMA ranged from
2,000 to 3,000 individuals annually (U.S. Fish and Wildlife Service,
1960). Although scare devices have been installed at Basin F, waterfowl
mortality figures are still about 200 to 250 individuals per year at that
location (Thorne, 1983). Dead and dying ducks and ducks exhibiting
abnormal behavior as a result of chemical contamination (presumably from
RMA sources) have been observed on Upper Derby, Lower Derby, and Ladora
Lakes on RMA. Studies by the U.S. Fish and Wildlife Service have shown
that resident ducks were the hardest hit by contamination. Ducks were
observed to die of convulsions, fly with noticeable loss of equilibrium,
and in several instances fly at full speed into the sides of buildings
(U.S. Fish and Wildlife Service, 1952). One mallard which died while
showing lethal toxic signs at Lower Derby Lake had 1.3 ppm endrin in the
brain (U.S. Fish and Wildlife Service, 1982B). This is above the lethal
level of 0.7-0.8 ppm for birds (Stickel et al., 1979).

Several additional wildlife species have been tested regularly for
chemical contamination. The species sampled include cottontail rabbits,
ringneck pheasant, mourning dove, and occasionally mule deer. Control
animals are obtained from an area several miles from RMA and are also
analyzed for contaminants. Results consistently indicate that higher
levels of contaminants are present in the flesh of animals found at
selected locations near sites of contamination on RMA than from animals

collected from offpost control areas (Thorne, 1982).

The data from other studies conducted at RMA in the past also show high
levels of organochlorines in diverse animals including spadefoot toads,
great blue heron, starling, and redtail hawk (Dugway Proving Ground,
1973; U.S. Army Environmental Hygiene Agency, 1976; Thorne, 1982). A
golden eagle which was shot near the edge of RMA contained 0.15 ppm

dieldrin in breast muscle tissue and 1.7 ppm in fat tissue. These levels

1-11




RMAO9-D.1/TPINTRO.10
11/25/85

are higher than those reported by Reidinger and Crabtree (U.S. Fish and
Wildlife Service, 1982B).

Studies have been conducted on kestreis (sparrow hawks) by the Patuxent
Wildlife Research Center of the U.S. Fish and Wildlife Service (U.S. Fish
and Wildlife Service, 1982B). Studies indicate that adverse effects on
populations of these birds may be related to sites of contamination on
the RMA. Chemical analyses are being conducted and data prepared which
should elucidate the relationship between these birds and RMA

contaminants.

The levels of some contaminants (e.g. dieldrin, mercury) in the flesh of
game animals and edible fish at RMA exceeds the Food and Drug
Administration (FDA) action levels for animal and fish tissue (Food and
Drug Administration, undated). The U.S. Fish and Wildlife Service has
expressed concern to the Colorado Department of Health regarding the
potential health hazard to humans (U.S. Fish and Wildlife Service, 1981).
Concern has also been expressed by the Colorado Division of Wildlife over
the movement of pheasants contaminated with pesticide residues off RMA
onto private lands on the north and east sides of RMA where they can be
hunted. These birds are reportedly contaminated above levels acceptable

for human consumption (U.S. Fish and Wildlife Service, 1981).

Crude bioassay tests have been conducted on the aquatic ecosystem of the
lower lakes which indicated Ehat tadpole survival in water from Derby
Lake was no different than the survival rate in the control; however,
algae from Upper Derby Lake was sufficieﬁtly toxic to kill tadpoles
within two weeks of exposure (Finley, 1959). Other data on
bioconcentration of RMA contaminants exists which is consistent with
generally known pathways of bioconcentration for organochlorine

compounds.

1.5 SUMMARY OF TECHNICAL APPROACH

The biota assessment as described herein will fulfill the general need
for comprehensive information on the plants and animals on and near the

RMA in relation to chemical contamination. The technical approach is
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designed to acquire and summarize existing information and to obtain any
necessary additional information on the biota of RMA and the surrounding

area. The primary objectives of this biota assessment are:

o to provide technical support to the Department of Justice (DOJ)
and their expert consultants for litigation preparation on
issues of liability in the environmental resource damage
portion of the lawsuit,

) to provide specific information on the migration of
contaminants through the local food web, and

o to partially fulfill the U.S. Environmental Protection Agency
(EPA) Remedial Investigation/Feasibility Study requirements for

hazardous waste sites under the National Contingency Plan.

1.5.1 COMPATIBILITY WITH OTHER RMA MONITORING PROGRAMS

Past investigations of the biota at RMA are discussed in Section l.4 of
this Technical Plan. Current studies by the Program Manager's Office
(PMO) staff at RMA of the contamination in the fish and wildlife are
scheduled to end prior to the implementation of any biota studies under
this task. Close coordination has been initiated and will be maintained
with the PMO staff at RMA to avoid duplication of effort and ensure the

acquisition of pertinent litigation quality data.

The biota subtask of the Offpost Contamination Assessment Program is
directed at determining the potential for movement df contaminants
offpost via wildlife species which could pose a health hazard to humans.
Work on this subtask presently involves trapping and radiotelemetry
studies to determine the home range and seasonal movements of resident
wildlife species, specifically cottontail rabbits and the ringneck
pheasant. Other potential effects of chemical contamination on the
structure, components, and function of regional ecosystems are not

considered.

Each of the other envirommental tasks being conducted for the U.S. Army
at RMA involves some level of contamination assessment for specific

sources and/or locations on and in the vicinity of the RMA. This task
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assesses the natural resource damage on the biota for each of the
locations/sources identified in other environmental tasks. Types of
information which will be acquired include qualitative and quantitative
information on the potentially affected biota, the effects of chemical
contaminants on various components of the ecosystem (including important
wildlife species such as game birds and fish), the determination of
pathways of contaminant movement into the biota from regional sources
(e.g., surface water, soil, etc.) and via the food web for each of the
three major ecosystems present in the region, and continued investigation

of the potential human health hazard via the biota pathway.

Close coordination and regular communication with other tasks and with
the Shell Wildlife Studies team will be maintained in order to
incorporate information relevant to the biota assessment and to avoid
duplication of effort among concurrent investigations. Data on the
distribution and concentration of RMA contaminants in the soils, ground
water, and surface water which are being collected under Phase I of other
RMA environmental tasks will be reviewed prior to the development of any

field studies for the biota assessment.

1.5.2 SCOPE OF WORK

A comprehensive assessment of the flora and fauna on and near the RMA
will be conducted in relation to the problem of RMA chemical
contamination. The program of investigation will be performed in two
phases. Phase I will essentially be a screening activity for the
identification of important biotic species, contaminants of concern,
contaminant locations/sources of interest, and contaminant pathways
through major regional ecosystems. Phase IT will focus on filling data
gaps and on the acquisition of quantitative information on specific
aspects of RMA contamination in relation to regional biota. Components
of each phase will be consistent with the general outline for assessing
damages to biological resources provided in the draft Natural Resource
Damage Assessments document issued by the U.S. Department of the Interior

(DOI) (U.S. Department of the Interior, 1985).
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Phase I will involve the compilation of existing information on the
presence and distribution of RMA contaminants in the biota. A brief
field survey will be conducted to document existing conditions and note
recent changes in the presence and distribution of plant and animal
communities on RMA as part of this preliminary assessment process. Phase
I will also involve the development of criteria for determining
contaminant loadings on biota, identify data gaps, and subsequently
produce a refined scope-of-work for any additional field studies which

may be required in Phase II.

The contamination assessment portion of the Phase I studies will involve
the development of several different data sets. A comprehensive food web
will be constructed for each of the three major regional ecosystems
(grasslands, wetlands, and freshwater aquatic) in order to provide a
basis for determining potential pathways of movement for contaminants
into the regional biota. KXey contaminants of concern to biota will be
refined on the basis of data acquired from the literature and from other
environmental tasks. A list of plants and animals known to inhabit the
RMA, including the identification of important species, will be
developed. This phase will also include the construction of a human
"sink" food web which includes wildlife, fish, domestic crops, and

livestock.

Phase II will consist of any field and laboratory studies needed to

address the overall objectives of the biota assessmeﬁt. These studies -
would be based upon information acquired and evaluated during Phase I.
Study design would rely heavily on the definition of contaminant sources
and concentrations in soil, surface water, ground water, and man-made
facilities obtained as a result of the Phase I portions of other RMA
environmental studies. Any such studies would be coordinated with

Phase II efforts of other environmental tasks.
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Pertinent data on biological pathways, dose levels, and biological
effects will be provided to the "How Clean is Clean?" committee. This
information will be used to determine what levels of contaminants can
remain in the various biotic and abiotic components of ecosystems on and

near the RMA and still permit unrestricted use of the area.







RMA09-D.1/TPEVAL.1
11/25/85

2.0 PHASE 1: EVALUATION OF EXISTING INFORMATION

This phase will involve the compilation and evaluation of all pertinent
information on biota in relation to RMA contaminants. Although much of
this information has been developed in relation to specific contamination
problems at the RMA, no single data base exists which includes current
and historical information on species presence and abundance,
contamination sources/locations, contaminant concentrations and
distributions, biological effects, and other data pertinent to a
comprehensive biota assessment. Current data on the distribution of
vegetation types and recent disturbances are also needed and must be
obtained from brief field surveys of the RMA and adjacent offpost areas.
This information will be incorporated into a preliminary biota assessment

consisting of several parts.

The focus of most studies of contamination in the biota at the RMA was
largely to investigate the potential contamination pathways to humans via
wildlife (e.g., mourning dove, cottontails, and mule deer) and edible
fish (e.g., largemouth bass, catfish, and bullhead). Comprehensive
studies on the movement of contaminants through the food webs on and
adjacent to RMA and the potential impact on regional ecosytems have not
been attempted. Studies of the secondary contamination of offpost biota,
including vegetable crops and livestock exposed via contaminated ground

water, are also lacking.

2.1 PRELIMINARY ASSESSMENT

The initial activity under Phase I will be a preliminary assessment of
existing information from all available sources and a brief field survey
of the RMA and vicinity to update information obtained from other
sources. This preliminary assessment will result in the compilation of
information from diverse sources in order to construct species lists,
develop regional food webs, delineate sources/areas of concern, and
identify biotic effects of contaminants as called for under the Phase 1

biota contamination assessment (Section 2.3).
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2.1.1 STUDY AREA

For purposes of this assessment, the area defined for investigation _
includes all of the RMA and the study area for the Offpost Contamination
Assessment, including Barr Lake and associated upstream surface waters
(Figure 2.1-1). The offpost area has been defined on the basis of the
distribution of potentially contaminated ground water, surface waters,
and sediments which may provide sources of contamination for plant and
animal species offpost. If review of existing information indicates this
area should be expanded for investigation in Phase II, the appropriate
revision will be incorporated into the draft Phase II Plan at the

conclusion of Phase I studies.

2.1.2 REVIEW OF EXISTING INFORMATION

Numerous reports on the presence and concentration of contaminants in
selected wildlife and fish species at the RMA have been accumulated since
the mid-1950's. Most of these are available from the Rocky Mountain
Arsenal Information Center (RIC) at the RMA. Additional studies
conducted for the RMA and others which are published in the open
literature provide information on the dose levels, biological effects,
and pathways of movement for some of the chemical contaminants identified
as present on the RMA. Information on the distribution, general
population density, habitat affinities, and food habits of animal species
is available from regional libraries and agencies. Current information
on land uses surrounding the .RMA, concentrations and distribution of
contaminants in abiotic components of regional ecosystems (from Phase I
portions of other environmental tasks), and acceptable methodologies for
biota assessments at hazardous waste sites (presently being developed by
the DOI for the EPA) are available from diverse sources. The RIC is a
repository of materials relating to the RMA which presently contains over
1,400 items including: documents, maps, correspondence, news articles,
and photographs relating the installation restoration program at the RMA.
There are four card catalogs cross-referenced by title, performing
organization, subject category, and study area. Newsletters and listings
of all new documents are issued monthly. Relevant reference materials
have been obtained from the RIC and will be incorporated into the biota

assessment data base.

2-2




“STUDY AREA.
BOUNDARY. —>

__ MOUNTAIN,
ARSENAL | .

SAND CREEK

<R

1 2 3 4 MILES

1 0
L L 1 ) J
L L ! —— ]
1 0 1 2 3  4KILOMETERS
USATHAMA STUDY AREA SOURCE: ESE, 1084

Figure 2.1-1
STUDY AREA BOUNDARIES

Prepared for:
U.S. Army Toxic and Hazardous
Materials Agency

Aberdeen Proving Ground, Maryland




RMAO9-D.1/TPEVAL.3
11/25/85

Over 180,000 documents have been accumulated in the data base for the
preparation of interrogatories under Task 3 of this contract. These
materials directly concern the RMA and have been examined in relation to
the preliminary assessment. Because these information centers and the
RIC are continuously being updated, it will be necessary to search each
during the initial stages of the preliminary assessment and again just
prior to preparation of the Phase I reports. Information from
depositions which are currently being taken will become a part of this

data base and will also be reviewed.

Several additional sources of information on regional biota will be
investigated during the preliminary assessment. The U.S. Fish and
Wildlife Service at the Denver Wildlife Research Center contains
published information and reports on regional wildlife which will be used
in evaluating the trophic status of important species in regional food

webs.

A library of materials pertaining specifically to Colorado wildlife and
environments is available at the headquarters of the Colorado Division of
Wildlife (CDOW) in Denver, Colorado. The CDOW library contains maps
showing the current distribution of important wildlife species. A
computerized data base contains additional specific regional information
used to update the Latilong Series of publications which show the local
distribution, habitat use, seasons of occurrence, and general abundance
of vertebrate species. The library also houses special reports and
annual updates of information pertinent to the biota on and near RMA.
The library and supporting computer facilities will be regularly
consulted throughout this phase to gather all available information

relevant to the biota assessment.

The Patuxent Wildlife Research Center has conducted studies of the
effects of pesticides on kestrels (sparrow hawks) on and adjacent to the
RMA. The studies are complete, but some reports are still in
preparation. Copies of the draft reports should be available within the

time frame of this preliminary assessment and should contain information
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directly concerning the effect of pesticide contaminants on biota at the

RMA.

The Environmental Division at the RMA houses a collection of plant and
animal specimens of species found on the RMA. Additional plant materials
from studies conducted at the RMA are cataloged into the herbarium of
Metropolitan State College in Denver, Colorado. Both of these
collections and their respective curators will be consulted during the

preliminary survey.

Other libraries which contain information on regional biota are:
University of Colorado at Denver, Denver Public Library, University of
Colorado at Boulder, and Colorado State University. Thesis and
dissertation materials on regional wildlife svecies, vegetation types,
and/or work conducted on the RMA are available only from these sources.
These sources will be searched for information pertinent to the RMA biota

assessment.

Additional sources of information either on regional biota or the
organization of ecosystems may be present in other libraries or agency
facilities identified in the course of acquiring information.

Information on wildlife, domestic animals, and crops from questionaires
currently being circulated to residents in the offpost study area by the
Tri-County Health Department will also be incorporated into the data base
for biota assessment. If necessary, visits to these libraries will be
made during the preliminary assessment phase with prior approval of the

PMO.

It will be necessary to maintain periodic contact with the U.S. Army
Medical and Bioengineering Research and Development Laboratory (USAMBRDL)
and with some expert consultants throughout the course of this assessment
to consult on information found and additional information needed, and to
obtain assistance on locating specific types of information. Prior
verbal and/or written authorization to make these contacts will be

obtained from the PMO.
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2.1.3 FIELD SURVEY

A brief field survey will be conducted within the study area to obtain
pertinent information on the occurrence, distribution, and general
population density of key species of plants and animals. The
distribution of major vegetative communities will be documented from
aerial photography and ground-truthing visits to the area. Incidental
observations on habitat disturbance, plant or animal mortalities, and

general site conditions will be documented.

For purposes of this initial survey, key species are defined as:

o species which are listed as rare, threatened, or endangered
either federally or by the State of Colorado;

o species of economic importance (e.g., game animals, furbearers,
pests, etc.) including those species eaten by humans (e.g.,
ringneck pheasant and cottontails);

o domesticated species eaten by humans (e.g., vegetable crops and
livestock); and

o key species in regional food webs which may be directly
affected by RMA contaminants or occur along key pathways of

contamination movement through regional food webs.

The field survey will be completed prior to mid-November 1985. Although
the time allocated for this work will not be extensive, surveys will
encompass both the time periqd when vegetation is still available for
easy identification (prefrost) and the fall migratioh period for

waterfowl and other birds.

Limited vegetation inventories will be conducted to note major species

composition in each vegetation type. It is anticipated that the detailed
information on plant species which is currently being collected on RMA by
Morrison-Knudsen for Shell will be made available to ESE through the PMO

for incorporation into Phase I Studies.
Field study methods for wildlife species will include driving and walking

surveys of each major habitat type within the study area to note the

presence of diurnally active species. Limited live trapping using small
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Sherman live traps (3 x 3 x 9 inches) and large Tomahawk live traps (9 x
9 x 32 inches) may be used at selected locations to trap small and medium
sized mammals not easily detected by other methods. All animals
collected will be released uninjured. Documentation of important or
unusual species will be made by photographs. All collecting will be
conducted under a valid permit from the CDOW issued for these studies.
Wildlife species occurrence will also be documented from observations of

tracks and other sign (e.g., scat).

The existing information for most bodies of water within the study area
suggest that no sampling will be necessary for fish, aquatic
invertebrates, or vegetation in these areas. It is anticipated that the
data on aquatic species which will be obtained by Morrison-Knudsen for

Shell will also be made available for evaluation during Phases I and II.

Limited field visits will be conducted in areas of known or suspected
contamination on the RMA. The biota field team members will not enter
these areas without having the proper safety training and without wearing
the proper safety attire. No area under present environmental
investigation will be entered without the prior notification of and
approval by the Army or its designated contractor responsible for that

area.

2.2 CRITERIA DEVELOPMENT

ESE will develop relevant criteria for the contamination loading of
organisms, tissues, organs, etc. for key plant and animal species as
defined in Section 2.1.3 of this Technical Plan. The development of
these criteria will be accomplished through a review of pertinent
literature and in consultation with USAMBRDL and appropriate expert
consultants. Standards and methods for criteria which are currently
being developed by the U.S. Fish and Wildlife Service (USFWS) will be
incorporated as they become available (U.S. Department of Interior,
1985). This information will be used in determining potentially
significant contaminant impacts on key plant and animal species, on the
structure and function of regional ecosystems, and on humans on and near

RMA.
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The development of these criteria will be coincidental with the
acquisition and review of all available information. Pertinent input
from the "How Clean Is Clean?" committee will also be incorporated into
the criteria development process. The Preliminary Pollutant Limit Value
(PPLV) concept (Dacre et al., 1980; Rosenblatt et al., 1982) will be
applied for some animal species, contingent ﬁpon the availability of
sufficient data. Although this approach has proven satisfactory for
human use, its applicability to the biota has not been assessed.
Additional field and laboratory study will probably be necessary in
Phase II to obtain appropriate data for calculating PPLV's for most

species.

Criteria development will incorporate the findings and methodologies
currently being created by expert consultants for quantifying the
transfer of contaminants between components of the abiotic environment
and the biota. Methods for estimating the incorporation rates of
contaminants from soil and water to plants, and for predicting the
bioconcentration of chemical contaminants into key species of plants and

animals are of particular interest.

2.3 CONTAMINATION ASSESSMENT

The assessment of contamination in regional biota constitutes the major
portion of Phase I investigations. The principal objectives of the
contamination assessment of biota are to provide specific information on
the migration of RMA contaminants through the food webs of regional
ecosystems and to partially fulfill the EPA Remedial Investigation/
Feasibility Study requirements for hazardous waste si;es under the '
National Contingency Plan. Information obtained through this assessment
will provide a basis for determining the extent of injury to the biotic
resources on and near the RMA, assessing any damages, and developing
methods of mitigating any damages which may have occurred to these

resourcese.

The first phase of the contamination assessment of biota will focus on
the accumulation and analysis of pertinent information in three main

areas:
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o the biological resources on and near the RMA;

o the presence, distribution, and concentration of contaminants
in the abiotic environment (e.g., soil, surface water, ground
water, and man-made facilities); and

o the effects of contaminants on various components and key

species in regional ecosystems.

Information on the biota will be obtalned primarily as a result of
literature searches and contacts made as part of the Phase I preliminary
assessment. Data on the chemical contaminants and their distribution are
currently being obtained from other RMA environmental tasks and will be
incorporated into the biota contamination assessment as they become
available. Information on the effects of contaminants and their
migration/concentration in biological systems will be obtained from
literature sources, discussions with expert consultants, and contacts
with authorities in the USAMBRDL. Effects which need to be addressed
include death, disease, behavioral abnormalities, cancer, genetic
mutations, physiological malfunctions, and physical deformations (U.S.

Department of Interior, 1985).

The acquisition and analysis of available informationm will be used to

identify any critical data gaps which exist with respect to the three

categories mentioned above. A brief field survey will be conducted to
verify and update information available from published and unpublished
reports, maps, and aerial ph&tography of the area. These data will be
used to evaluate current conditions and to establish a basis for any

future investigations which may be needed in Phase II.

The information required is diverse, complex, and probably insufficient
for a detailed and comprehensive assessment of contamination effects on
the structure, function, and components of biotic systems on and near the
RMA. The initial phase of the contamination assessment will provide an
integrated data base of available information so that the assessment can
be conducted and any critical gaps in the data.can be identified. The
following specific items will be developed in Phase I from this data

base.
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2.3.1 SPECIES INVENTORY

Species lists of plants and animals known to occur on and in the vicinity
of the RMA will be compiled. Lists will identify those species of plants
which are dominant in major ecosystems in the study area (e.g.,
grasslands, wetlands, and freshwater aquatic). A list of vertebrate
animals, including native and introduced fish, which inhabit the area
will also be developed. Species lists will indicate which species are
resident, migratory, and/or breed in the area. Endangered, threatened,
and game species (including edible fish species) will be indicated.
Common and important invertebrates (e.g., pest species, those which are
prey for game species, etc.) will be listed, based on information from
regional publications and agencies and from the collections made on the
RMA. These lists will be used in constructing food webs for regional
ecosystems and for directly evaluating the actual and potential

contamination effects.

Key species of plants and animals will ultimately be identified based on

the following criteria:

o species listed as federally threatened or endangered,

o species which are important components of regional ecosystems
(e.g., are abundant, are important predators or prey for key
species),

0 species which are economically important (e.g., game species,
crop pests), '

o species which are important to the structure and function of
regional ecosystems,

o species which have been designated as representative of a
tropic level or guild by HEP methodology, and

o species which are of a convenient size or otherwise appropriate

for laboratory testing.

2.3.2 POPULATION DENSITIES
The general abundance of key species will be obtained from data gathered
during the preliminary assessment portion of Phase I. This information

will be used to provide a semi-quantitative basis for evaluating pathways
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for the movement of contaminants into and among components of the plant
and animal communities on and near the RMA, and for estimating the
potential health hazard to humans from consuming plants and animals
assoclated with RMA contaminants. Because several years of data would be
required to produce reliable average annual population estimates (Odum,
1971), field investigations to supplement available information are not

anticipated to be a part of this biota assessment.

2.3.3 FOOD HABIT STUDIES

Available data on the general food habits of key species inhabiting the
RMA study area will be obtained from published literature and will
.provide a semi-quantitative basis for developing pathways of contaminant

movement through regional food webs.

2.3.4 FOOD WEBS

Comprehensive food webs will be constructed for each of the three major
ecosystems (grasslands, wetlands, and freshwater aquatic) on the RMA.
Food web information will be organized in a data base/spread sheet format
on the IBM compatible computer system at ESE. Information on species
occurrence, abundance, and food habits will be used. This arrangement
will facilitate periodic updating as additional information becomes
available. Computer storage of this material will permit analyses by

individual food web components and/or compartments.

Food webs will be use to determine major pathways of potential
contamination movement through the biota. Comprehensive food webs will
provide an indication of which species and/or species assemblages (e.g.,
phytophagous insects) are involved in major pathways 6f regional
ecosystems. Additional analyses can be conducted on individual species
or compartments by examining the appropriate subweb of the comprehensive
food web. Although quantitative data on the food habits of key animal
species and detailed species lists are required for food web analysis,
even incomplete data sets can lead to a functional understanding of the
biological systems of an area and produce relevant data on the trophic

organization of animal communities (Reagan et al., 1983).
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The evaluation of food webs in relation to RMA contaminants will be
performed on the comprehensive data sets. A "sink" food web can be
created from the comprehensive food web data base which shows all
pathways leading to a particular key species (Cohen, 1978; Pimm, 1982).
The species in this instance is a sink for materials moving upward

through this particular subweb.

Contaminant migration can also be evaluated by creating "source'" food
webs, actually subwebs, which can display all pathways leading from
particular contaminant sources. Each source can be evaluated by
specified combinations of known or likely combinations of chemical
contaminants. Once defined, these pathways can be submitted to detailed
investigation using available data or by gathering additional pertinent

information as necessary.

Analysis of the human "sink" food web will be developed in conjunction
with the creation of other food webs. This web will include evaluation
of pathways of contaminant transfer via wildlife (e.g., cottontail
rabbits, pheasants, mourning dove, waterfowl), edible fish (e.g.,
largemouth bass, catfish, rainbow trout, northern pike), domestic crops
(e.g., cabbage, melons, squash, etc.) and livestock (cattle, sheep, pigs)
which are raised in the study area and consumed locally. This approach
will be coordinated with the PPLV approach being developed by the "How

Clean is Clean?" committee.

2.3.5 FIELD SURVEY

Information collected during the brief Pﬁase I field survey will be used
to augment published information, reports, maps, and aerial photography
acquired as part of the preliminary assessment. Any significant
differences between current and expected conditions of species and
populations in the region in relation to past or present environmental

conditions will also be documented.

2.3.6 CHEMICAL INVENTORY
A data base of RMA chemical contaminants will be obtained. Available

information on their biological activity and relevant properties will be

2-12




RMA09-D.1/TPEVAL.12
11/25/85

developed and used to evaluate their effects on components of regional
ecosystems. Information on dose-response levels will be incorporated as
available. Current knowledge of existing literature indicates that basic
information may be lacking for selected RMA contaminants; however, these
contaminants may not be present in significant concentrations and/or in

locations which would pose a hazard to regional biota.

2.3.7 PHASE II SAMPLING SCHEME

The sampling scheme for Phase II will encompass biota studies for onpost
and offpost areas. Food chains involving both wildlife and humans will
be addressed. The scheme will include the description of any necessary
field and/or laboratory studies including any required laboratory
certification for evaluating contaminants in plant or animal species.
Additional information on potential Phase II studies is presented in

Section 3.0.

Materials gathered during Phase I studies will be evaluated to determine
if available information is sufficient to address all aspects of the
Biota Assessment. The comprehensive food web, data on chemical
distribution and concentrations in the biotic environment, information on
the biological effects of contaminants, and other materials produced
during Phase I will be reviewed and used to identify critical data gaps

to be addressed in Phase II.

Quantitative information will be required on contamihant levels in key
species in relation to particular sources, exposure pathways for chemical
contaminants of interest, and population densities of key species. Any
additional studies will be predicated on the availability of appropriate
data for the RMA and on the need for such information in relation to

specific contaminant sources or key species identified in Phase T.

The regulations for conducting blological studies as a basis for natural
resource damage assessment are presently being developed and will be
formally released in draft form in December 1985 (U.S. Department of
Interior, 1985). Documents pertinent to evaluation of wildlife which are

being prepared concurrently with the Natural Resource Damage Assessment
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draft will be available at the same time. The USFWS's "Field Operations
Handbook for Resource Contaminant Assessment-Field Methods and Materials"
and "Use of Habitat Evaluation Procedures and Habitat Suitability Index
Models for CERCLA Applications'" are particularly relevant to the
development of Phase II investigations. Methods and guidelines provided
in these documents will be incorporated into any Phase II program based
on direct consultation with the U.S. Fish and Wildlife Service. Some of
the basic requirements which may be incorporated into future studies
include use of the Habitat Evaluation Procedures (HEP) councept, Habitat

Suitability Index (HSI) models, and economic analyses.

Implementation of the HEP concept is proposed for obtaining required
information for natural resource damage assessments (U.S. Department of
Interior, 1985). HSI models which may be developed if the HEP concept 1is
adopted will require additional field data in Phase II (U.S. Fish and
Wildlife Service, 1980A). Models available and/or developed for key
species selected during the initial phase of the HEP process would need
specific habitat information from contaminated and control areas. The
outline for these studies, including sampling design, will be presented
as part of the sampling scheme for Phase II. Additional information on
the rationale for use of HEP procedures as a basis for environmental
assessment (U.S. Fish and Wildlife Service, 1980B) are provided in

Appendix A.

A detailed sampling scheme will be developed which iﬁcorporates all of
the aforementioned elements, as necessary. Experimental (source) and

control areas will be selected, the species and/or areas to be surveyed
will be identified, the sampling design specified, and the protocol for

laboratory procedures will be clearly indicated.

Final design of the Phase II sampling scheme will rely on data from the
Phase I investigations of other environmental sampling tasks in order to
determine which contaminants are present in which area and at
concentrations which might produce direct or indirect adverse effects on
the biota. Data for several key locations of probable concern (e.g.,

sites in Section 36) will become available by December 1985 in time to
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define sites which may require additional biota assessment studies.

Areas which are presently thought to be of greatest concern include the
sites in Sections 36, Basin F and surrounding areas, the lower lakes, and
portions of the South Plants area. Data from other tasks, particularly
those involving contaminant surveys in soils, will provide data to verify
the absence of chemical contamination in areas on the RMA which may be
selected as control areas for Phase II Biota Assessment investigations
(e.g., Tasks 14 and 15 studies of Army sites in the peripheral areas of
the RMA). Sufficient information from some of these tasks will not be
available until the second quarter of 1986. Consequently, some Phase II
investigations may be modified accordingly as these data become

available.
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3.0 PHASE II: QUANTITATIVE BIOTA STUDIES

Studies to be conducted in this phase are contingent on the need for
additional information beyond that which already exists for biota in
relation to chemical contamination at the RMA. The evaluation of
existing documents, development of criteria, and completion of the
various components of the contamination assessment in Phase I will used
to determine what, if any, additional studies are necessary. ESE will be
prepared to conduct the Phase IL Program with the prior approval of

the PMO.

3.1 SCOPE-OF-WORK

A scope-of-work for Phase II cannot be defined until all pertinent
information has been compiled and evaluated during Phase I. The complex
interrelationships among biota elements and between biota and abiotic
components of the environment will result in the development of a
correspondingly complicated approach. A scope-of-work which incorporates
field sampling, laboratory studies, and chemical analyses may be needed
during Phase II of the biota assessment. Potential studies which may be

necessary include but are not limited to the following activities.

3.1.1 USE OF HARITAT EVALUATION PROCEDURES

Implementation of HEP for selected animal species may be a substantial
part of Phase II investigations. HEP methodology is flexible, but
generally involves a number of steps, generally divi&ed into three
phases: 1) preassessment activities, 2) baseline assessment, and 3)

impact (e.g., damage) assessment.

Key species (evaluation species) for HEP are determined during the

preassessment phase (Figure 3.1-1). Other preassessment activities

include:
o formation of an assessment team, usually involving a number of
agency representatives;
o delineation of study area boundaries (in this case, the onpost

and offpost study areas plus other areas of potential effect

determined during Phase 1);
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) assembly of available data (some additional data to supplement
information compiled during Phase I may be required for
selected species);

) delineation of cover types (information obtained from existing
aerial photography and updated to current conditions);

o} selection of evaluation species (based largely on data base for
selection of key species during Phase I);

o selection of inventory techniques (based on HSI models existing
and/or developed for evaluation species); and

0 final development of sampling design.

The definition of the study area, compilation of most available data, and
delineation of cover types will be accomplished during the preliminary
assessment portion of the Phase I studies. Some adjustments to each of
these may occur as a result of reevaluation by the HEP team. A major
element of HEP is the selection of evaluation species. The process
recognizes that it is not feasible or necessary to evaluate all species
in an area; and incorporates guidelines for the selection of evaluation
species. Mbst elements of this process will be used during the selection
of key species in Phase I, but additional species may be selected if HEP
is implemented during Phase II. Details of the species selection process
for HEP are provided in the HEP Workbook (U.S. Fish and Wildlife Service,

1985) and presented in Appendix B.

3.1.2 FIELD STUDIES

Phase II field studies may include revisions and updating of land use/
cover types on and near the RMA with respect to identified sites of
contamination. Maps would be created from existing information, recent
aerial photography, and limited ground truthing. These maps would be
necessary in evaluation of contaminant pathways and in the selection of
experimental and control areas which may be required for field studies of

contaminant effects and determination of injury/damages.

Additional field studies of key species, including domestic animals and
crops in the offpost study area, may be necessary in order to quantify

pathways of contamination movement and effects in regional ecosystems and
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to humans via the biota pathways. Studies may include food habits,
population densities, and ingestion rates. These studies will be in

addition to any field investigations for HEP.

3.1.3 LABORATORY TESTING

Phase I studies may indicate important pathways of contaminants to key
species or key compartments of regional ecosystems which have not been
previously examined. Information on the effects of these concentrations
of some contaminants, particularly those associated with RMA-specific
activities may be needed in order to assess the biological effects of
these chemicals. Determination of injury may include a variety of
effects, not all of which are readily observable in the field. Possible
effects in@lude death, disease, behaviorial abnormalities, cancer,

genetic mutations, physiologic malfunctions, and physical deformations.

Data on dose levels and effects for many potential contaminants (e.g.,
organochloride pesticides) is available in the open literature. Some
additional data on specific compounds have been produced by the USAMBRDL
in relation to RMA contamination. Review of existing information in
Phase I will determine what, if any, additional testing may be required

in Phase 1L,

3.1.4 CHEMICAL ANALYSES

Phase I studies for environmental tasks will define the presence,
distribution, and concentrations of contaminants for the RMA. Phase I
biota assessment studies will acquire information on the dose levels,
pathways of movement, and levels of contaminants in selected biota. It
is likely that additional chemical analyses will be required for key
species identified as a result of Phase I. Additional areas of
contamination which may present biological hazards may be identified.
Selected species of these areas would need to be analyzed for selected
contaminanté in order to verify the nature and extent of actual or
potential damage as required by proposed regulations (U.S. Department of

Interior, 1985).
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If these analyses are determined to be necessary, a certification program
and sampling program will be instituted. These programs are discussed in

Section 4.0.

3.1.5 CONTAMINATION ASSESSMENT

The objectives of this assessment are to evaluate the effects of RMA
contaminants on the biota on and near the RMA. All pertinent available
information will be used in an initial evaluation, and a determination of
the adequacy of this information will be made prior to any Phase II biota

assessment studies.

If it is determined that a Phase II Program will be necessary to obtain
data for the contamination assessment, the work plan and subsequent
technical plan for this program will contain detailed methodology
regarding the species involved, locations of experimental and contro’
areas, detailed procedures for collecting field data, and a detailed
description of any chemical analyses, required certifications, and
rationale for conducting additional studies. Additional data acquired
from the Phase II programs of other environmental assessment tasks,
particularly those dealing with the distribution and concentration of RMA
contaminants in ground water and soils, will be obtained for

incorporation into the final Biota Contamination Assessment.

The resulting contamination assessment for biota will provide a
comprehensive assessment for ecosystems and key species on and near the
RMA. The report will deal with specific sources of contamination on the
RMA (e.g., Section 36, Lower Lakes, etc.) and in the offpost area so that
the contamination assessment portions of reports for tasks involving
these areas can incorporate pertinent biological assessment information.
The combined work products from Phase I and II of this biota assessment
program will be designed to fulfill the EPA's Remedial
Investigations/Feasibility Studies (RI/FS) requirements for a biota
assessment and to provide appropriate information on biota for
incorporatfon into the endangerment assessments: The necessary Safety

Plan, Data Management Plan, and Chemical Analyses (including
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certification) elements applicable to a Phase II program will be included

in the draft Phase II program output from Phase I.

Close contact will be maintained with all other ongoing tasks at the RMA
throughout the development of the Phase II work plan in order to obtain
current information and to avoid potential duplications of effort among
tasks. The draft Phase II work plan, developed as a result of Phase I
biota assessment studies, will contain specific reference to present and

anticipated Phase II work for all pertinent task investigations.
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4.0 CHEMICAL ANALYSIS

The objective of the chemical analysis program is to provide the PMO with
reliable, statistically supportable, and legally defensible chemical data
regarding the type and level of contamination in selected components of
the biota on and near the RMA. During the Phase I studies no chemical
analyses will be done; however, historical chemical data on biological
samples will be examined to identify possible data gaps with respect to
contaminant levels in important species and/or potential important
pathways of movement for areas of contamination at the RMA through
regional food webs. Chemical analyses of the biota necessary to fill

these data gaps will be performed during Phase II.

4.1 CERTIFICATION

Upon determination by ESE that additional chemical analyses of the biota
are needed and with the prior approval of the PMO, ESE will conduct a
certification program on the tissue matrices of interest. The chemical
analyses td be performed and tissues to be analyzed will be determined as
a result of Phase I studies. Present information suggests that one or
more specific chemical contaminants from the following groups may be
involved: -pesticides (organochlorine compounds), diisopropyl-
methylphosphonate (DIMP)/dimethylmethylphosphonate (DMMP), DBCP, and
extractable organics. Organosulfur compounds and their metabolites in
biological systems and heavy metals may also be inclgded, pending the

results of Phase I investigations.

Certification for analysis of biological samples will involve methods
development which may require substantial time and effort. Criteria
development in Phase I and the identification of key species and data
gaps will be given priority in order to determine what methods may need
to be developed/certified so that certification can be initiated without

unnecessary delay.
Methods for certification will be submitted to the Government under

procedures defined in Task 1 (Contract No. DAAK11-84-D-0016). Upon

approval of methods, certification will be conducted on those key

4-1




RMA09-D.1/TPCHEM.2
11/25/85

contaminants identified in the contamination assessment portion of this
task as providing a "fingerprint" of contamination in the tissues and/or

organisms to be analyzed.

4.2 SAMPLING PROGRAM

It is anticipated that some level of effort to obtain material for
chemical analyses will probably be required for one or more chemical
contaminants in one or more biotic species. Prior to sampling, a
protocol wfll be developed for biota which is consistent with quality
assurance procedures described in Section 5.0 of this document and in
Section 5.0 of the Task 1 Technical Plan (Contract No. DAAK11-84-D-0016).
The detailed design of this sampling program will be developed during

Phase I.
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5.0 QUALITY ASSURANCE

Quality Assurance (QA) for Task 9 will be consistent with the
Field/Laboratory QA Plan developed for Task 1 activities. The plan is
project specific and describes procedures for controlling and monitoring
sampling and analysis activities as required under Task 9. As designed,
the Field/Laboratory QA Plan will ensure the proper production of valid
and properly formatted data concerning the precisiom, accuracy, and
sensitivity‘of each method used for the PMO sampling and analysis
efforts. The plan is based on USATHAMA April 1982 QA program
requirements and modifications, and complies with ESE policy. The plan
is presented in Appendix B of the Task 1 Technical Plan. Specific RMA QA
and Quality Control (QC) requirements are detailed in Section 5.0 of the

same document.
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6.0 DATA MANAGEMENT PLAN

Data from Task 9 studies will be handled according to the Data Management
Plan in Volume I of the Task 1 Technical Plan, Contract Number
DAAK11-84-D-0016. As outlined in the plan, field data will be entered
into the Compagq personal computer in ESE's Western Regional Office in
Denver, Colorado, and transmitted via telephone to the Compaq computer
system in ESE's home office in Gainesville, Florida. The field data will
then be transferred to the Installation Restoration Data Management

System (IR-DMS) as appropriate.

Biota samples for chemical analyses will be processed by the same
handling procedures described for Task 1. Sample number assignments,
labels, and logsheets will be made in the ESE Gainesville laboratory and
sent to the sampling team. Samples shipped to ESE will follow the chain-
of-custody procedures described in the Task 1 Technical Plan. Data from
lab analyses will be entered into the Prime 750 computer in ESE
Gainesville, incorporated with certification and field data, and
formatted into files according to the IR-DMS User's Guide. After
validation, these files will be sent to the Univac computer system in
Aberdeen beving Ground using the Tektronix or the Compaq computer

systems, run through the data checking routine, and elevated to Level 2.
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7.0 SAFETY PROGRAM

The purpose of this section is to summarize the safety, accident, and
fire protection standards, and to outline standard operating procedures
to ensure the safety of all personnel performing Task 9 activities.
Responsibilities, authorities, and reporting procedures for Task 9 are
identical to those designed for Task 1 in Section 7.0 of the Task 1

Technical Plan.

The program addresses all of the requirements of DI-A-5239B and fully
complies with the requirements of the Occupational Safety and Health Act
(0OSHA) and U.S. Army Materiel Development and Readiness Command (DARCOM)
Regulation 385-100, Army Regulations (AR) 385-10, and Department of the
Army Pamphfét (DA PAM) 385-1 for all activities to be conducted. The
program also complies with the ESE Analytical Laboratory Safety Plan.

7.1 WASTE CHARACTERISTICS

In the 40 year history of the RMA, many extremely hazardous chemicals
were manufactured, stored, or partially destroyed in demilitarization
activities. Key compounds include GB nerve agent, H and L blister
agents, munitions, organophosphorus pesticides and herbicides, hydrazine,
and toxic metals. A comprehensive list of contaminants of concern is
given in Table 7.1-1. Detailed information on many of these compounds is
given in Agent Fact Sheet, SMCRM Form 357 (RMA, 1984) and Military
Chemistry and Chemical Agents, TM 3-215 and AFM 355-7 (Department of Army
and Air Force, 1963). Copies of this information will be available at

the ESE support trailer at the RMA.

7.2 GENERAL PROCEDURES

Known and potential areas of contamination at or near the RMA are
presently being studied under the various contamination assessment tasks
being conducted on soils, ground water, and bodies of surface

water/sediments in relation to RMA contaminants for the PMO. The
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Table 7.1-1. Contaminants of Concern at the RMA (Page 1 of 2)

Organic Contaminants

Ethylbenzene

Benzene

Aldrin

Endrin

Dieldrin

Isodrin

Dibromochloropropane (DBCP)

Malathion

Parathion

Methylisobutylketone (MIBK)
Chlorophenylmethylsulfide (CPM Sulfide)
Chlorophenylmethylsulfoxide (CPM Sulfoxide)
Chlorophenylmethylsulfone (CPM Sulfone)
Dicylcopentadiene (DCPD)
Hexachlorocyclopentadiene (HCCPD)
Chlordane

Azodrin

Supona

Bicycloheptadiene (BCHD)

p,p—DDT

p,p-DDE

Atrazine

Dimethyldisulfide (DMDS)

Vapona
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Table 7.1-1. Contaminants of Concern at the RMA (Continued, Page 2 of 2)

Organic Contaminants (Continued)

Chloroform
Diisopropylmethylphosphonate (DIMP)
Dimethylmethylphosphonate (DMMP)
Dithiane

1,4-0Oxathiane
1,1-Dichlorcethane
1,2-Dichloroethane
1,1,1-Trichlorocethane
1,1,2-Trichloroethane

Carbon tetrachloride

Methylene chloride
trans—1,2-dichloroethylene
Toluene

Xylenes (o—, m—, p-)
Chlorobenzene
Tetrachloroethylene

Trichloroethylene

Inorganic Contaminants

Zinc (Zn)

Copper (Cu)
Chromium (Cr)
Cadmium (Cd)
Lead (Pb)
Arsenic (As)

Mercury (Hg)

Source: ESE, 1984
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technical plan for each of these tasks contains an approved safety plan

for work in these areas.

All and any biota sampling which involves entering these areas of known
or suspected contamination will be conducted by ESE personnel who have
the appropriate level of safety training for work in these areas. All
pertinent safety procedures for work within hot zones will be strictly
followed. These areas of known or potential contamination will be
entered only after prior permission has been obtained from the safety
officers of the sites to be investigated. Work in these areas is not
anticipated for the brief field investigation to be conducted in Phase I.
It is anticipated that only limited work (e.g., mammal trapping,
vegetation sampling, etc.) will be necessary in such areas during the

proposed Pﬁase II sampling program.
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8.0 CONTAMINATION ASSESSMENT

The Contamination Assessment will be conducted under the two program
phases described in Section 2.0 and 3.0 of this Technical Plan. A
Preliminary Assessment will be prepared in Phase I and included as an
output of this Phase. If additional studies are necessary in Phase II to
fill data gaps, the Preliminary Contamination Assessment will be revised

accordingly and produced at the end of Phase II.
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Preface

Since 1974, the U.S. Fish and Wildlife Service (USFWS) has been developing a
habitat-based evaluation methodology entitled the Habitat Evaluation Procedures
for use in impact assessment and project planning. This work has lead to the
development of a series of documents published as part of the Ecological
Services Manual of the USFWS (USFWS 1980). One of these documents, entitled
"Habitat as a Basis for Environmental Assessment" (101 ESM), addresses the
rationale for a habitat-based technique and discusses the conceptual approach
to habitat assessment.

The Habitat Evaluation Procedures (102 ESM) describes how the concepts of
habitat evaluation can be implemented in a standardized procedure for
conducting impact assessments.

Another document, "Standards for the Development of Habitat Suitability Index
Models for Use with the Habitat Evaluation Procedures" (103 ESM), provides
guidance in the development of habitat models. These documents provide the
user with a basic tool for habitat evaluations.
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1. Introduction

Natural resource management as we know it today is the result of a long
evolutionary process influenced by changing public attitudes and legal
mandates. The early history of this country portrayed an attitude of natural
resource exploitation, with 1little regard for damages to the environment or
losses to future generations of Americans. Fortunately, these attitudes
toward natural resources in general, and to fish and wildlife in particular,
have changed (Udall 1963; Trefethen 1975). Legislative actions have resulted
from these changes, and in some instances, have been initiators of change
(Bean 1978).

The purpose of this document is to describe the concepts behind, and the
rationale in support of, a habitat-based impact assessment methodology
currently available for use in certain aspects of fish and wildlife resource
management. The document does not, however, conclude that habitat is the only
basis for environmental assessments. Several assessment methods are discussed
and compared to selected criteria in reaching the conclusion that a habitat
approach is most appropriate within the current legal and institutional
constraints on the USFWS. Other criteria can be used, and other equally valid
arguments can be made in support of other approaches for impact assessment.
This document does not specifically address non-habitat-based impact assessment
methodologies such as the monetary and user-day approaches.

This document presents deductive reasoning in support of a habitat approach to
impact assessment. It begins with a discussion of the legal mandates for
impact assessments (101 ESM 2), progresses through a description of the
ecological basis for impact assessments (101 ESM 3 and 4), and concludes (101
ESM 5) with the identification of an assessment technique which has evolved
within the USFWS under the selective pressures of legal mandates and accepted
ecological principles.
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2. legal Basis for Environmental Impact Assessments

This chapter identifies and describes the legal mandates for environmental
impact assessment by reviewing recent Federal legislation affecting fish and
wildlife resources. For a compilation of relevant Federal legislations
enacted before those treated in this chapter, the reader is referred to Bean
(1977) and Congressional Research Service, Library of Congress (1977).

2.1 The evolution of environmental policy. Convergence of natural resource
conservation legislation and regulatory mandates to protect public health
and welfare first became apparent in the late 1950's and 1960's. The
conservation ethic, developed in the early part of the 20th century,
evolved into a more holistic environmental perspective which recognized
the interdependence of man and his environment. Environmental quality
became an important attribute of the public welfare. Early Federal
legislation, known as the Wildlife Coordination Act of 1934, later to
become the Fish and Wildlife Coordination Act of 1958 (16 U.S.C. 661,
et seq.), authorized the assessment of adverse environmental impacts
associated with Federal water projects. Public concern for the protec-
tion of envirommental quality, previously applied principally to Federal
construction projects, was given application throughout all Federal
agencies by the passage of the National Environmental Policy Act of 1969
(NEPA) (42 U.S.C. 4321, et seq.). NEPA is the culmination of national
concern in the 1960's for natural resource conservation, and public
health and welfare legislation. NEPA set the tenor and policy basis for
succeeding Federal and State environmental legislation, and established
the Council on Environmental Quality.

2.2 Legal mandates for environmental impact assessments. NEPA is the landmark
of environmental legislation and has served as the policy umbrella and
mandate for numerous other Federal legislation. NEPA sets forth as its.
purposes: "To declare a national policy which will encourage productive
and enjoyable harmony between man and his environment; to promote efforts
which will prevent or eliminate damage to the environment and biosphere
and stimulate the health and welfare of man; to enrich the understanding
of the ecological systems and natural resources important to the
Nation...." In passing NEPA, Congress. recognized the dependence. and
inseparability of the public health and welfare of the Nation and
environmental quality. NEPA applies to all the activities and programs
of all Federal agencies. Furthermore, it requires all agencies to

" consider environmental values along with economic or developmental
considerations. Regarding assessment activities, NEPA further stated
that all Federal agencies shall:

"ytilize a systematic, interdisciplinary approach which will insure
the integrated use of the natural and social sciences and the
environmental design arts in planning and in decisionmaking which
may have an impact on man's environment," and
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2. Legal Basis for Environmental Impact Assessments

2.3 Variability in focus of environmental impact assessments. A common feature
oF all of the laws listed above is the necessity to inventory and quantify
the status of air, water, land, and other ecological resources in order
to assess, predict, or regulate resource changes resulting from various
types of man-induced impacts. A comprehensive definition of environ-
mental impact assessment has been suggested by the International Council
of Scientific Unions (1975) as: "an activity designed to identify and
predict the impact on man's health and well-being, of legislative
proposals, policies, programs, projects, and operational procedures, and
to interpret and communicate information about the impacts."

Unfortunately, many differences exist in the focus, scope, and resolution
of environmental impact assessments. This stems largely from ambiguous
and occasionally contradictory language of various Federal Acts and the
lack of concensus among scientists working in this field. The problem is
particularly pronounced in assessments dealing with ecological or wildlife
impacts. This has contributed significantly to the variability of infor-
mation gathered by agencies charged by statute with conducting impact
assessments.

Congressional requirements to assess impacts on fish and wildlife
resources are generally framed around four indicators of public interest:
species-populations, biological integrity, environmental values, and
habitat. The four indicators are identified in the language of some key
environmental legislation. References to wildlife resources in legisla-
tive acts are often intentionally vague to allow for more definitive
clarification in the regulations drafted by the implementing agency.
Frequently, wildlife resources are not mentioned specifically, but are
Jumped under the general term "environmental resource values."

A. Species-population. The concept that fish and wildlife species or
populations or other descriptors thereof can be' the basis for deter-
mining and assessing impacts is most clearly jllustrated in the
language of the Clean Water Act. Section 304(a)(1)(A) "Information
and Guidelines" states that criteria for water quality should include
"axtent of all identifiable effects on health and welfare including
...plankton, fish, shel1fish, wildlife, plant 1ife..." Section 316(a)
requires applicants for a variance from thermal discharge guidelines
to “assure the protection and propagation of a balanced, indigenous
population of fish, shellfish, and wildlife...." This language
reflects the interim goal of the Act under Section 101(a)(2) of
achieving water quality "which provides for the protection and prop-
agation of fish, shellfish, and wildlife...." Several other Acts
could be interpreted as requiring a species-population approach,
notably the Endangered Species Act, the Federal Nonnuclear Energy
Research and Development Act, and the Surface Mining Control and
Reclamation Act.
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2. Legal Basis for Environmental Impact Assessments

2) The environmental impact assessment should objectively predict the
quantitative and qualitative short and long term changes in physical,
chemical, and biological features associated with alternative ways
of achieving the proposed objective. The "goodness" or "badness" of
each alternative is determined by the decisionmaker(s) and is not
made a part of the assessment.

None of the environmental laws or regulations which require impact
assessment prescribe a methodology to be used in the collection, compila-
tion, analysis, or evaluation of natural resource information. The
focus of subsequent chapters will be to describe the concepts behind, and
the rationale in support of, a habitat-based impact assessment methodology
currently available for use in certain aspects of fish and wildlife
resource management.
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2. legal Basis for Environmental Impact Assessments

"jdentify and develop methods and procedures, in consultation with
the Council on Environmental Quality..., which will insure that
presently unquantified environmental amen1t1es and values may be
given appropriate consideration in decisionmaking along with
economic and technical considerations."

Some of the more prominent legislative acts which mandate Federal
agencies to environmental conservation include:

A.  Archeological and Historic Preservation Act, 16 U.S.C. 469, et seq.

B. Clear Air Act, as amended, 42 U.S.C. 7401, et seq.

C. Clear Water Act (Federal Water Poliution Control Act), 33 U.S.C.
1251, et seq.

D.  Coastal Zone Management Act, 16 U.S.C. 1451, et seg.

E.  Endangered Species Act, 16 U.S.C. 1531, et segq.

F.  Estuary Protection Act, 16 U.S.C. 1227, et segq.

G.  Federal Land Policy and Management Act, 43 U.S.C. 1701, et seq.

H. Federal Nonnuclear Energy Research and Development Act, 42 U.S.C.
5901 et seq.

I. Federal Water Project Recreation Act, 16 U.S.C. 460-1(12), et seq.

J.  Fish and Wildlife Coordination Act, 16 U.S.C. 661, et seq.

K. Forest and Rangeland Renewable Resources Planning Act, 16 U.S.C.
1601, et seq.

L. Land and Water Conservation Fund Act, 16 U.S.C. 4601 - 4601-11,

.8t seq.

M.  Marine Protection, Research and Sanctuary Act, 33 U.S.C. 1401,
et seq.

N.  National Environmental Policy Act, 42 U.S.C. 4321, et segq.

0. National Historic Preservation Act, 16 U.S.C. 470a “et seq.

P.  National Forest Management Act, 16 U.S.C. 472, et s __g

Q. Rivers and Harbors Act, 33 U.S.C. 403, et seq.

R. Soil and Water Resources Conservation Act, 16 U.S.C. 2001, et seq.

S.  Surface Mining Control and Reclamation Act, 30 U.S.C. 1207, et segq.

T.  Water Resources Planning Act, 42 U.S.C. 1962, et seq.

u. Watershed Protection and F]ood Prevention Act 16 U.S.€. 1001,

et seq.
V. Wild and Scenic Rivers Act, 16 U.S.C. 1271, et seq.

These Acts address the protection, inventory, conservation, or
rehabilitation of the environmental resources of the Nation. Many of
the above statutes represent organic legislation of Federal agencies such
as the Water Resources Council, the Bureau of Land Management, and the
Office of Surface Mining Reclamation and Enforcement.
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2. lLegal Basis for Environmental Impact Assessment

B. Biological integrity. Interestingly, the Clean Water Act also is
associated with the biological or ecological integrity approach
which attempts to evaluate impacts from an integrated ecosystem
viewpoint. The goal of that Act [Section 101(a)] states "The objec-
tive of this Act is to restore and maintain the chemical, physical,
and biological integrity of the Nation's waters." The ecological
basis of this concept is further reflected in Section 304(a)(1)(C)
which calls for water quality criteria based "on the effects of
pollutants on biological community diversity, productivity,
stability..." The Council on Environmental Quality regulations
implementing NEPA defines the "effects" which are to be addressed in
impact assessments (43 C.F.R. 1508.8): "Effects include ecological
(such as effects on natural resources and on the components,
structure, and functioning of affected ecosystems)...."

C. Environmental values. The equal consideration of environmental
values and economic values to be derived or foregone from a given
project or development activity is the essence of the "equal dignity"
concept mandated by NEPA. The equal consideration or "values"
approach to environmental impact assessment is best illustrated by
the Water Resources Council's Principles and Standards (P&S) (38
F.R. 24778, 44 F.R. Part X, and 18 C.F.R. 713). The P&S establish
procedures designed to measure and quantify the beneficial and
adverse effect of water and land developments on two objectives:
national economic development and environmental quality. P&S
Section II (B) indicates that: "Beneficial and adverse effects
are measured in monetary or nonmonetary terms." P&S establishes
the approach to impact assessment based on estimating the monetary
and nonmonetary "value" of the components of environmental quality.
For example, such things as "biological resources," "ecological
systems," '"natural beauty," "historical resources," and "water and
air quality," are to be compared with economic development factors
such as power generation, employment, and flood control. Although _
philosophically admirable, the implementation of the values approach
has been hampered by the difficulty of placing values on intangible
and intrinsic environmental components which have unknown or
nondeterminable market value. '

D. Habitat. The fourth approach to environmental impact assessment is
habitat analysis. The Federal Land Policy and Management Act
declared that the policy of Congress with regard to the management
of public lands under Section 102(a)(8) includes the provision of
"food and habitat for fish and wildlife and domestic animals."
Section 201(a) of the Act requires "an inventory of all public lands
and their resource and other values... giving priority to areas of
critical environmental concern." Areas of "critical environmental
concern” are defined in Section 103 to include "“important fish and
wildlife resources."
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2. Legé] Basis for Environmental Impact Assessments

The Fish and Wildlife Coordination Act requires the USFWS, in
cooperation with State fish and wildlife agencies, to conduct
surveys and investigations for the conservation of fish and wildlife
resources. This Act pertains to Federal construction projects or
federally-permitted or licensed projects affecting any stream or
other body of water. The Act does not specify any particular assess-
ment methodology. However, the USFWS's draft regulations (F.R. Vol.
44. No. 98. May 18, 1979) implementing this Act recognize the
concept and specify the use of habitat values.

The Forest and Rangeland Renewable Resources Planning Act also
directs the Department of Agriculture to conduct renewable resource
assessments. "The evaluation shall assess the balance between
economic factors and environmental quality factors. Program benefits
shall include, but not be limited to, environmental quality factors,
such as esthetic, public access, wildlife habitat, recreational ..."
(16 U.S.C. 1606(d)). Similarly, the Soil and Water Resources Con-
servation Act calls for “appraisals" including, under Section 5(a)
(1), "data on quality and quantity of soil, water, and related
resources including fish and wildlife habitats."

The Endangered Species Act also recognizes the importance of habitat
to the protection, preservation, and restoration of endangered and
threatened species. Section 3(5)(A) defines the term "critical
habitat" and Section 4(a)(1) empowers the Secretary of the Interior
to “specify any habitat of such species which is then considered to
be critical habitat." Section 7(a)(2) requires each Federal agency
to ensure that its activities do not "result in the destruction or
adverse modification of habitat of such species...." Section 7(b)
and 7(c) provide for "biological assessments" and "biological
opinions" to make such determinations.

Recent rules and regulations pursuant to the Surface Mining Control
and Reclamation Act require the assessment of impacts to fish and
wildlife resources. Section 779.20(a) of the Office of Surface
Mining Reclamation and Enforcement (OSM) Regulations in 30 C.F.R.
requires mining permit applicants to include "a study of fish and
wildlife and their habitats." Introductory material to Section 779.20
(March 13, 1979 Federal Register publication, 44 F.R. 15037) of the
OSM regulations indicates that the agency's interpretation of
Section 515(b)(24) ("minimize disturbance and adverse impacts of the
operation on fish, wildlife, and related environmental values..."),
is that it includes habitat.

2.4 Variability in scope and resolution of environmental impact assessments.
A fairly broad spectrum exists in Federal Taws and policies with regard
to the resolution and geographic scope of assessments, ranging from
broad-based national assessments to site-specific plans. For example,
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2. Legal Basis for Environmental Impact Assessments

Federal agencies' legislation addressing impact assessment as part of a
regulatory or consultation function tend to require a high degree of
resolution and site specificity (e.g., a mining site plan, a stream
reach, a construction project site, a timber sale, or a grazing manage-
ment unit). The Surface Mining Control and Reclamation Act and the Clean
Water Act exemplify this category of resolution.

A second category involves legislation calling for basinwide or regional
planning assessments with an associated lower degree of resolution.
Examples of this type of assessment would include Water Resources Council
13A assessments, Federal Nonnuclear Energy Research and Development Act,
P&S Tevel A and B studies, and most NEPA Environmental Impact Statements
(EIS's).

The third category or level of resolution includes impact assessments on
a national or major geographic basis such as programmatic EIS's, national
assessments, and inventories designed to tabulate the natural resources
of "all public lands" or "all National forest and rangelands".

2.5 Elements common to all environmental impact assessments. The foregoing
discussion pointed out that the legal mandates for environmental impact