OouUC 0006901

DEPARTMENT OF THE ARMY
HEADQUARTERS. 6TH INFANTRY DIVISIOMN (LIGHT)
AND U.S. ARMY GARRISON, ALASKA

FORT RICHARDSON, ALASKA 99505-5500

ENVIRONMENTAL ASSESSMENT FOR
RESUMPTION OF FIRING IN THE EAGLE RIVER FLATS

IMPACT AREA, FORT RICHARDSON, ALASRKA

DECEMBER 31, 1991

Prepared by:. h/"l- A. @‘:;-»/\ V{4

William A. Quirk, 111
Environmental Resources Branch
Fort Richardson, Alaska

Approved by: LLLLl__;Q?fé;SmLE_H_

WILLIAM J% BOLT

Brigadier Gsneral, USA

Assistant Division Commander
for Support




ouc 0006902

ENVIRONMENTAL ASSESSMENT FOR THE RESUMPTION
OF FIRING INTO THE EAGLE RIVER FLATS ON
FORT RICHARDSON, ALASKA

CONTENTS

Page

Purpose and Need for the Proposed ACtion ...vcvescescoceenoal
Location of the Eagle RIVEr Flats tuiecveeeecernonnncoconenaal
Description of the Proposed Action ........ccvvevnceceoneensal

AlternativesS...ieieieeecneececncannnnnannnana cecctanssscnaass’
a. A wide range of alternatives.............. ceeenan cseecaesS
b. One alternative eliminated........ocoo... et etcantseaneaD
¢. Alternative A. The "No Action Alternative........ Y 3
d. Alternative B. The Winter/Summer Firing Alternative....6
e. Alternative C. The Winter Firing Alternative...........7
f. Alternative D. The unrestricted Firing Alternative.....8

The Affected EnVironment...cceeeeeeecacescsesncesacanonseses8
a. Physical ENVirOonment....ueeeecitceenneannsasceoooeasneeal
1. Description of the Area...icccveeeernnescanesceesana8
2. Land USe....veiiecnersoeotaccaosssansessncanseeenas ..8
3. ALr QUAlitY.uieeiicnnreneonceretensssesccsseasannnesd
D % B o - T Vo
5. NOisS@..cveeeveneon T - |
I e I 1 - o
7. Hydrology of Eagle River.............. ceeaean P X ¢
8. Tidal Influences in the Eagle River Flats....... ... 10
9. Geology and soils in the Eagle River Flats.........11
b. Biological EnVironment......eeeeeeeseeeeeeennoeeaeensaoll
1. Vegetation. ..ttt eeineeeeoeeenececnasenenneseenenns 11
I 5 O T« B T = .11
C. Historic and Cultural Environment........ceceeeeeowees..13
d. Socioceconomic ENVironment.....eeceeeeesssesccsoeeneneeeal3
B T X - AN I |
2. POPUlALiON. et ietinnesacecsnnosuncanoscscecoansensensl3

Environmental ConSequences....uocueeeeeesncennescsccenenesssrld
a. Probable Effects of Implementing Alternative A.........13
b. Probable Effects of Implementing Alternative B.........14
C. Probable Effects of Implementing Alternative C.........17
d. Probable Effects of Implementing Alternative D......... 19
Public and Agency Participation........ teereaean P~ |
UM A Y - n s v v ot enwenoeceennessa H s s et e e et ereraess2

References.....c.ovu.e.... B, s r e st enanne . ¥



NUMBER

ouUcC 0006903

FIGURES
PAGE
A MAP DEPICTING THE SPACIAL RELATIONSHIP OF 2
EAGLE RIVER FLATS TO LOCAL COMMUNITIES
LARGE SCALE MAP SHOWING THE EAGLE RIVER FLATS 3

AREA

A MAP SHOWING THE EAGLE RIVER FLATS IMPACT AREA 4



QuUC 00069049

ENVIRONMENTAL ASSESSMENT FOR THE RESUMPTION
OF FIRING INTO THE EAGLE RIVER FLATS ON
FORT RICHARDSON, ALASKA

1. Purpose and Need for the Proposed Action. The purpose of this
action is to provide for the resumption of live-fire training by
the 6th Infantry Division (Light) in the Eagle River Flats. The
Eagle River Flats is the only impact area on Fort Richardson which
can be used for artillery and mortar firing. Artillery and mortar
live~fire exercises are an essential component of the 6th Infantry
Division (Light) training mission in Alaska.

2. Location of the Eagle River Flats. The Eagle River Flats is
located on lower Knik Arm 9 miles northe: st of downtown Anchorage,
4 miles north of the Fort Richardson Cantonment Area and 5 miles
west of the community of Eagle River. The relationship of the
Eagle River Flats to local communities is shown in Figure 1. A
large scale map of the Eagle River Flats is at Figure 2. The Eagle
River Flats Impact Area showing target and buffer areas is shown in
Figure 3.

3. Description of the Proposed Action.

a. Since 1945, the Army has used the Eagle River Flats as an
impact area for artillery shells, mortar rounds, rockets, grenades,
illumination flares, and Army/Air Force Door Gunnery Exercises. In
1982, hunters discovered large numbers of duck carcasses in the
Eagle River Flats. Since this time, the Army and other federal and
state agencies have been involved in identifying the cause of the
waterfowl mortality problem. On February 8, 1990, the Army
temporarily suspended firing into the Eagle River Flats due to the
suspected correlation between explosives and duck deaths. A
summary in chronological order of the Eagle River Flats waterfowl
mortality investigation can be found in the back of this document
(Appendix A).

b. Based on the U.S. Army Cold Regions Research and
Engineering Laboratory Report (CRREL, 1991) identifying white
phosphorus (WP) as the most likely causative agent for the
waterfowl mortality in the flats coupled with the observation that
lack of firing into the flats apparently had no effect on reducing
waterfowl mortality, Major General Samuel Ebbesen, Sixth Infantry
Division (Light) and U.S. Army Garrison, Alaska Commander, directed
that the necessary environmental documents be prepared to evaluate
the resumption of firing into the Eagle River Flats using only non-
phosphorus containing munitions. General Ebbesen's decision was
made public in a press release by the 6th Infantry Division (Light)
on February 21, 1991 (Appendix B). Several local newspaper
articles resulted from the press release (Appendix C). An
additional Press Release was made public and newspaper articles
were written and printed in local newspapers in late September and
early October 1991 (Appendix D).
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¢. The 4/11th Field Artillery must conduct live-fire Division
Artillery Readiness Tests (DARTS) and a battalion External
Evaluation (EXTEV) annually. The Field Artillery units also
require live-fire sustainment training during the summer months.
These exercises include a minimum of 3 battery live-fire Field
Training Exercises (FTXs), a battalion calibration/live~fire
synchronization exercise, and a live-fire FTX for the conduct of
all battalion and battery Army Training Evaluation Program- Mission
Training Plan (ARTEP-MTP) fire missions. The 6th Infantry Division
(Light) First and Second Brigade, National Guard, and other
visiting units require similar scheduling of live-fire mortar
training. Artillery and mortar units must conduct both day and
night live-fire in order to sustain proficiency in mission-
essential tasks.

d. 1In summary, the proposed action is the resumption of
live-fire training in the Eagle River Flats Impact Area. The
intensity of the proposed training activities will be on the order
of the same or a slightly increased magnitude than was conducted
before the firing was temporarily suspended in February 1990.

4. Alternatives

a. A wide range of alternatives were considered for the
resumption of firing into the Eagle River Flats. The proposed
action and the preferred alternative will balance training needs
with environmental concerns. The most important environmental
concerns are further contamination of the soil and water in Eagle
River Flats with WP, noise disturbances to resident and migratory
waterfowl and other birds using the flats, and the interference
with research and remediation actions which could exacerbate the
completion of this important work.

b. One alternative eliminated from consideration was that of
establishing a new impact area on Fort Richardson. This was
determined not to be feasible, as valuable training lands would be
lost and another large area would become contaminated. In
addition, there are no other lands available on Fort Richardson
with ideal terrain features similar to Eagle River Flats (High
ground is needed for forward observers and to immediately detect
unauthorized entry into the impact area). Also, there are no other
lands on Fort Richardson that would be suitable for artillery and
mortar firing due to the close proximity to civilian communities in
Anchorage, Eagle River, Birchwood, and Chugiak. The Environmental
Impact Statement which would need to be prepared would be costly
and take at least two Years to complete, the task would be arduous,
and the final outcome would be uncertain.
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c. Alternative A. The "No Action" Alternative.

(1) If this alternative was selected as the preferred
alternative for this action, firing of high explosive ordnance into
the Eagle River Flats would be prohibited. This would result in
permanent closure of the only impact area on Fort Richardson where
artillery and mortar rounds could be fired. There would be no
environmental impacts on the Eagle River Flats if the "No Action"®
Alternative was selected. However, environmental and socio-
economic impacts could result at a new location if the troops
trained elsewhere.

(2) Artillery and mortar live-fire exercises are an
essential component of the 6th Infantry Division (Light) training
mission. Since there is a compelling need to continue this type of
training, other options to complete this training requirement would
have to be pursued if the Eagle River Flats were permanently
closed. The most likely option for satisfying training needs for
artillery and mortar firing without using the Eagle River Flats
would be for Fort Richardson units to utilize impact areas North of
the Range (NOR) at Forts Wainwright or Greely. The 4/11th Field
Artillery trains frequently enough that warrants a Permanent Change
of Station (PCS) to Fort Greely. The cost associated with the
relocation will be approximately $21.6 million with a recurring
annual cost of $1.4 million (Appendix E). This includes the
relocation of 453 soldiers, the hiring of 21 additional civilian
employees, and the cost of renovation/ construction projects needed
to support the unit. With this option, the 1st Brigade could
remain at Fort Richardson, however, they would have to travel NOR
four times a year (once a quarter) to maintain proficiency in
mortar weaponry. Costs associated with this arrangement would be
$452,000 per year (Appendix E). Shifting artillery and mortar
firing from the Eagle River Flats to NOR including the PCS for the
4/11th Field Artillery to Fort Greely and the 1st Brigade
travelling NOR for training four times a year would significantly
diminish the importance of Fort Richardson as a prime training
installation.

d. Alternative B. The Winter/Summer Firing Alternative.

(1) This alternative would provide for artillery and
mortar firing into the Eagle River Flats during the period of
November 1 through March 31 when ice thickness is sufficient to
protect the underlying sediments and for a maximum of 14 days in
July. Artillery and mortar units would conduct both day and night
live-fire exercises to sustain proficiency in mission essential
tasks. Maps would have to be prepared to locate environmentally
sensitive areas (water bodies and other areas with high WP content
in the sediments) which would be designated as "no~-fire" areas for
summer training exercises. Army Environmental Staff will evaluate
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the ice cover to determine that the thickness is adequate to
protect the underlying sediments prior to firing into the flats.
Only variable or mechanical time (air burst) or point detonating
super quick fuzes will be employed in the Eagle River Flats. This
alternative will satisfy full training requirements for the 4/11th
Field Artillery Regiment and the 1/17th Infantry at Fort
Richardson.

(2) Firing into the Eagle River Flats in the winter months
would result in minimal environmental impacts. Summer firing, in
contrast, may result in significant environmental impacts due to WP
exposure and redistribution in sediments and disturbance to
waterfowl using the Eagle River Flats. Due to potential
significant impacts, an Environmental Impact Statement may be
required if this alternative is to be pursued.

e. Alternative C. The Winter Firing Alternative.

(1) This alternative would be similar to Alternative B.
However, summer firing into the Eagle River Flats would not be
authorized. This alternative would provide for the continuation
of the remediation studies now being accomplished without inter-
ference and would provide for substantial training use of the Eagle
River Flats in the winter months. The environmental impacts
associated with this alternative would not be significant. Munition
rounds containing WP will no longer be used in the Eagle River
Flats. The type of munitions used in the Eagle River Flats will be
limited to the ones which were previously used prior to the
temporary suspension of firing in February 1990. New munitions to
be used in the flats will be evaluated and/or tested by the Army
prior to employment. Results of the evaluation and tests will be
provided to the Eagle River Task Force for their review. Further
contamination of the soil and water will not result from firing
into the Eagle River Flats during the winter months when sufficient
ice cover is present to protect the underlying sediments.
Unexploded rounds on the ice will be retrieved and disposed of to
the best of the Army's ability. CRREL will study the early winter
ice development and conduct firing tests in the Eagle River Flats
beginning in mid November 1991. This work will help determine the
parameters from which firing can safely resume without disturbance
to the underlying sediments. Disturbance to waterfowl will be
avoided due to the winter firing schedule (November 1 to March
31). Most waterfowl and other birds would have departed Alaska by
this time and would be safely on their wintering grounds.

(2) Live=-fire sustainment training during the summer
months would have to be arranged for NOR installations. The cost
associated with sending the 1/17th Infantry NOR for one mortar
firing exercise would be $113,000 (Appendix E). The costs
associated with training the 4/11th Field Artillery NOR for 14 days
in July would be $178,000. The total cost to provide summer
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training which could not be completed at Fort Richardson would be
$291,000. This expenditure reflects only those relocation costs

that will occur while the units are travelling to and from Forts

Wainwright and Greely to perform Artillery and Mortar firing.

f. Alternative D. The Unrestricted Firing Alternative.

(1) This alternative would allow for unrestricted firing
into the Eagle River Flats at any time (day or night) the units need
to train 365 days a year. This would result in significant
environmental impacts in the Eagle River Flats. Prior to the
implementation of this alternative, an environmental impact
statement (EIS) would be required.

(2) Training use of the Eagle River Flats in past years
was, for the most part, of the unrestricted firing nature.
Exceptions to this were the restrictions employed in the past few
years to cease firing into the flats when large concentrations of
swans were present during the Fall migration period (October).

5. The Affected Environment
a. Physical Environment

(1) Description of the Area. Eagle River Flats is a 2,500
acre highly productive estuarine salt marsh located at the lower end
of Eagle River and adjacent to Knik Arm in Upper Cook Inlet. The
outflow area near the coast (Knik Arm) is about 2 miles wide and
narrows gradually inland by a sharp topographic and vegetative
boundary of upland spruce and birch forests. Clunie Creek flows
into Eagle River Flats from the north and Otter Creek drains into
the flats from the south. Many tidal sloughs from the coast on Knik
Arm and from the lower terminus of Eagle River reach into the
flats. Numerous shallow ponds are found scattered in the flats
while other areas are vegetated with water tolerant plants rooted in
waterlogged soils.

(2) Land Use. The Eagle River Flats is designated as an
Impact Area. It has been used as an artillery and mortar impact
area by the Army for more than 40 years and contains thousands of
craters, unexploded ordnance, and targets including over 40 junked
vehicles. An ordnance disposal area, which is now closed but was
used for many years, borders one side of the Eagle River Flats
(Figure 2). Due to unexploded ordnance in the flats, the area is
potentially dangerous for people to be walking in and even more
dangerous to be driving vehicles through the area. The Impact Area
is closed to recreation including hunting. Signs are posted around
the flats warning individuals not to enter the restricted area.
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Contamination of the sediments in the flats from past use as an
impact area includes propellent compounds, white phosphorus, and
various metals. White Phosphorus (WP) which was in some of the
munitions previously used in the Eagle River Flats is highly
toxic. It was detected in some of the salt marsh sediment samples
and in all waterfowl carcasses analyzed during the 1990 and 1991
waterfowl mortality investigations. Scientists have identified it
as the most likely cause of the waterfowl deaths.

(3) Air Quality. Eagle River Flats is located 9 air miles
north northeast of downtown Anchorage and 4 miles north northwest
of the Fort Richardson Cantonment area. Both urbanized areas
contribute to the air quality over Eagle River Flats. Both are
lo-ated in the Cook Inlet Air Quality Control Region. Industrial
expansion of the area as well as natural meteorological conditions
conducive to pollutant buildup have resulted in air quality
problems, A growing number of automobiles has resulted in high
measured levels of carbon monoxide, while summer's period of high
construction tends to lead to violations of the Federal standard
for particulate levels. The meteorological conditions mentioned
refer to temperature inversions combined with low winds.

(4) Airspace. The lands in the northern half of Fort
Richardson (including the Eagle River Flats) are in a Special Use
Air Space Area controlled by the Federal Aviation Administration
(FAA). When artillery or mortar firing into the flats is active,
the restricted airspace is termed "hot" and is closed to all
civilian aircraft. Only when FAA provides information that the
area is "cold" can civilian aircraft enter and use the airspace.

(5) Noise. Exploding munitions in the Eagle River Flats
causes loud noises and shock waves. Under certain weather
conditions sounds are amplified so that exploding ordnance can
disturb civilian residents in Eagle River, Birchwood, Chugiak, and
Anchorage. Noise from exploding munitions can also affect wildlife
using the Eagle River Flats. Birds react by flying out of the
Eagle River Flats or move to quieter environs within the flats.
Large mammals usually move out of the flats into adjacent forested
areas to escape the noise.

(6) Climate. Climate in the Eagle River Flats area is
transitional between continental of interior Alaska and maritime of
coastal Alaska (Hartman and Johnson, 1984). Transitional climate
has less cloudiness, lower precipitation and humidity, and more
pronounced temperature variations throughout the day and year than
maritime climate. Annual precipitation averages about 15 inches
per year. Snowfall accumulation averages about 66 inches per year.
The heaviest precipitation occurs as rain in July and August. Winds
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are usually light except when Chinoock winds blow over the Chugach
Mountains from the southeast. The average daily temperatures in
the summer (June-August) range from 48 to 66 degrees F (Selkreqq,
1975). During the winter months (October-March) the average daily
temperatures range between 4 and 42 degrees F. Highest temperature
on record is 86 degrees F in 196%; the lowest is -43 degrees F in
1947. Long term weather records for Fort Richardson are available.

(7) Hydrology of Eagle River. Eagle River flows nearly 40
miles through a narrow valley bordered by high mountains in the

Chugach Range and empties into Eagle Bay on Knik Arm. The Eagle
River Watershed comprises approximately 192 square miles. Eagle
Glacier at the head of Eagle River forms the upper reaches of the
watershed at ov.r 5,500 feet above sea level. The glacier covers
over 10% of the Eagle River watershed area and contributes large
quantities of water and silt to the drainage in summer when the
glacier is melting. The average flow rate of Eagle River during
the period 1965 to 1981 was 519 cu.ft./second (USGS, 1970-1982).
The maximum average discharge occurs in July and August and is
associated with glacial melt. The average July and August
discharges are greater than 1,500 cu.ft./second with peak
discharges averaging greater than 2,300 cu.ft./second. Occasional
peak discharges occur where greater than 3,700 cu.ft./second have
been recorded. These high peak discharges are usually associated
with maximum glacial melt (high ambient temperatures) and large
rain storms.

(8) Tidal Influences in the Fagle River Flats.

(a) Cook Inlet and Knik Arm are subject to large
semidiurnal tidal fluctuations with high tides ranging from 30 to
36 feet. These large tides have a profound effect on Eagle River
Flats. Tidal inundation of the Flats involves both the rise in the
tide in Knik Arm and overflow from Eagle River as it meets the
rising tide. A high tide of 32.4 feet on May 25, 1990 covered the
entire flats before receding (CRREL Report, 1991). Fluctuations in
the water levels in the ponds in the Eagle River Flats is greatly
influenced by high tide above 30 feet. Most of the water flooding
the ponds was fresh water from Eagle River rather than salt water
from Knik Arm (CRREL Report, 1991).

() In the early winter the ponds and other water
bodies in the flats freeze over. Freeze-up usually begins in early
October and by March a layer of ice up to 30 inches covers the
flats. Snow covers the ice throughout the winter, however, often
the ice is bare of snow after periods of warm weather or when water
inundates the flats during high tides in Knik Arm.

10
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(9) Geology and soils in the Fagle River Flats. The Eagle

. River Flats contains large deposits of fine sediments from the

glacially fed Eagle River. Each time the high tide from Knik Arm
holds up Eagle River from draining into the Arm, the river floods
and deposits another layer of glacial fines into the flats. Samples
taken in 1990 showed that these deposits were high in silt (52-85%)
and clay (13-47%) and predominately low (less than 3%) in sand
(CRREL Report, 1991). The pH of these soils ranged from 7 to 8.
The reduction and oxidation potentials measured in these soils
showed them to be in a highly reduced (waterlogged) state (CRREL
Report, 1991).

b. Biological Environment

(1) Vegetation.

(a) The salt marshes of Eagle River Flats are almost
completely vegetated with grasses, sedges, bulrushes, sweet gale,
and aquatic plants. Exceptions are the mud flats near Knik Arm,
the natural levees adjacent to Eagle River and the deeper ponds.
Salt marshes contain vegetation zones related to gradients in
elevation and the resulting differences in frequency and depth of
flooding, salinity, drainage and rates and depths of sediment
deposition (CRREL Report, 1991). The zonation types and plant
communities have been identified by the CRREL Research Team in 1990
(Appendix F).

(b) Visual observations show that vegetation in the
Eagle River Flats is more diverse and lush that what is found in
surrounding tidal marshes (CRREL, 1991). This could be the result
of increased fertility of the soil due to added nitrates and
phosphates from munition residues.

(2) wWildlife.

(a) The intertidal vegetated wetlands (salt marsh)
with ponds and other water bodies in the Eagle River Flats is an
important spring and fall waterfowl staging area in upper Cook
Inlet. The spring waterfowl migration begins in the Eagle River
Flats in early to mid April and most migrants or local nesters
disperse to nesting grounds by mid to late May. The fall migration
through the Flats begins in mid-August and ends at freeze-up time
in October. Waterfowl species observed in the flats include both
the trumpeter and the tundra swan; three species of geese,
including Canada, white-fronted, and snow; and 14 species of
ducks, mostly dabblers, including mallard, northern pintail,
canvasback, American wigeon, ring-necked, gadwall, redhead,
blue-winged teal, green-winged teal, northern shoveler, greater
scaup, goldeneye, bufflehead, and merganser. Other waterbirds that

11
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use this habitat include the sandhill crane, arctic tern, common
snipe, several species of shorebirds (sandpiper, plover, dowitcher,
yellow legs, phalaropes), and gulls (Glaucous-winged, Herring, Mew,
Bonaparte's). Raptors found in the flats include the bald eagle,
red-tailed hawk, goshawk, marsh hawk, merlin and occasionally the
peregrine falcon (transient). In addltlon, ravens are frequently
seen in the flats. Although Eagle River Flats is more important as
a staging area for waterfowl, some birds nest and rear their young
here. These birds include ducks, cranes, gulls, and shorebirds.

(b) Biologists from the U.S. Fish and Wildlife Service
and the U.S. Army have conducted aerial waterbird surveys by
fixed-wing aircraft in the Eagle River Flats during the past
several years. The 1990 surveys werc the most comprehensive to
date and results have been summarized in a report by the U.S. Fish
and Wildlife Service (Appendix G). While the surveys do not
provide comprehensive data on the total number of birds that
utilize the Eagle River Flats, peak numbers counted during these
surveys provide the best information that is available. During
1990, peak surveys showed as many as 1,460 swans (trumpeter and
tundra swans can not be distinguished from the air), 2,450 geese,
2,355 ducks, 27 bald eagles, 52 sandhill cranes, 140 common raven,
approximately 150 gulls, and several thousand shorebirds using the
Eagle River Flats. The fall migration through the flats is more
important than is the spring as much greater numbers of waterfowl
use the flats at that time of the year.

(c) Mammals also use Eagle River Flats. Moose are
commonly observed feeding on the edge of the Eagle River Flats in
the summer. Black bear are occasionally observed in the Eagle
River Flats in the summer. Smaller mammals which utilize the flats
include beaver, muskrat, mink, weasel, wolverine, coyote, red fox,
lynx, and numerous rodents. In addition to the land mammals
utilizing Eagle River Flats, small pods of Beluga whales have been
observed numercus times during the summer meonths and early Fall
immediately off the coast of the Eagle River Flats in Knik Arm and
in the river several hundred yards upstream from Knik Arm.

(d) Eagle River has a small natural run of king
(300-500) and red salmon which pass through the Eagle River Flats
on the way to their spawning grounds in small clear tributaries in
the North and South Forks of Eagle River (Roth, 1991). Dolley
Varden trout are also found in Eagle River. A king salmon sport
fishery has been established on Eagle River. Alaska Department of
Fish and Game released 100,000 king salmon fingerlings in Eagle
River near the Chugach State Park Visitors Center in summer 1990.
In 1992 and 19923 some of these fish will return from salt water. A
run of kings consisting of about 3,000 adults would be expected to
enter Eagle River in 1994 and each year thereafter. Fingerlings

12
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will continue to be planted in Eagle River on a yearly basis to
perpetuate the runs. These kings would be used for sport fishing
between the bridge on the Glenn Highway and the Eagle River
Visitors Center within Chugach State Park.

(e) The lower end of Eagle River as it passes through
the Eagle River Flats supports limited rearing activity for salmon
and resident Dolley Varden (Roth, 1991). It is primarily a
migration corridor through which adult salmon move in (June through
September) and juvenile salmon move out (mid April through June).

(f) Endangered Species. Resident threatened or
endangered (T/E) species are not known to occur on Fort Richardson
(Garrett, 1991). Probability of occurrence oS T/E species is low
due to the lack of prime habitat, nesting sites, and migration
corridors.

c. Historic and Cultural Environment. There are no known
archaeological sites or historical structures in the Eagle River
Flats.

d. Socioeconomic Environment.

(1) Mission. The Army's presence in Alaska is represented
by the 6th Infantry Division (Light) and U.S. Army, Garrison,
Alaska. The Division is headquartered at Fort Wainwright, Alaska
whereas the Garrison is headquartered at Fort Richardson, Alaska.
The Garrison is tasked with performing the operational functions
for the Division. The Division is prepared to provide combat ready
forces to deploy worldwide in support of the United States national
interests and objectives. Additionally, the mission of the
Division is to defend the State of Alaska.

(2) Population. The current number of military personnel
assigned to Fort Richardson, Alaska is 4,460 (Nakata, 1991).
Family members (dependents) associated with military personnel
number 5,800. Civilians who work on Fort Richardson number 1,680.
The number of personnel including military, family members and
civilians living and working on Fort Richardson total 11,940. Fort
Richardson also provides support services for a total of 4,182
military retirees in the Anchorage and southcentral Alaska area.

6. Environmental Consequences

a. Probable Effects of Implementing Alternative A, the "No
Action" Alternative. The permanent closure of the Eagle River
Flats Impact Area for firing would result in no additional
environmental impacts on these lands. However, significant
socioceconomic impacts on Fort Richardson and Anchorage may arise
from training units making a permanent change of station (PCS) to
Forts Wainwright or Greely. 1In addition, if training shifted from

13
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the Eagle River Flats to Fort Greely, additional environmental
effects on these lands would occur. Although a complete analysis of
the impacts on Fort Greely will not be presented in this document,
significant impacts to the physical, biological, historic, and
socioceconomic environment at Fort Greely would not be expected to
occur.

b. Probable Effects of Implementing Alternative B, the
Winter/Summer Firing Alternative.

(1) Physical Components
(a) Air.

1. Air contaminants anticipated are smoke
emissions over the Eagle River Flats from exploding munitions, smoke
rounds, and illumination flares. Expleoding munitions include
mortars and artillery fire. Mortars of 60 and 81mm in size leave a
negligible smoke emission upon detonation (Explosive Ordnance
Disposal Detachment, 1991). Fumes consist principally of carbon
dioxide, carbon monoxide, nitrogen oxides, steam, methylene, and
pulverized metal. The smoke cloud dissipates in less than 60
seconds depending on local weather conditions. Artillery rounds
would produce similar type smoke emissions upon detonation. The
size of the cloud would be double the size of the mortar round.

2. About 10% of the artillery rounds fired into
the flats would be loaded with canisters of HC smoke (High
Concentrate). The canisters contain a mixture of aluminum, zinc
oxide, and hexachloroethene. The HC smoke round burns in 40-90
seconds and produces a smoke cloud of approximately 30
cubic yards in size. The smoke cloud persists for up to 1 hour
depending on weather conditions. Illumination flares are also used
in the Eagle River Flats. They contain a magnesium illumination
candle which produces a small smoke cloud of magnesium oxide.

3. These smoke emissions would not be expected to
cause significant adverse affects on the overall air quality of the
Eagle River Flats area nor would they be expected to cause harm to
wildlife in the area.

(b) Land Use. Resumption of firing into the Eagle
River Flats when the ground is unfrozen will result in adding
hundreds of new craters and unexploded ordnance (UXOs) to the impact
area.

(¢) Seil and Water. Firing into the Eagle River Flats
when the ground is not frozen and the ice cover is not sufficieéntly
thick to prevent the penetration of munition rounds into the soil
will result in further contamination of soil and water with WP
(Appendix H). The exploding rounds will expose and redistribute
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buried WP particles on the soil surface and in water bodies. Those
exposed WP particles become a new source of poisoning for waterfowl
using the Eagle River Flats. Artillery shells fired into the flats
also may come into contact with a WP containing UX0s which would
explode and release another source of WP contamination into the
flats.Treatment to cap or cover contaminated sediments to remediate
the WP problem could also be destroyed by firing into the flats when
there is no protective layer over the soil surface. Training in the
flats could also damage or destroy other remediation test efforts.

A mitigation measure for summer firing which may result in limiting
contamination in the flats is to fire into areas where the WP
concentrations are lowest or absent. The feasibility of spatial
placement of munition rounds in the flats will be addressed after
the WP concentration contours for the flats become available.

Firing into the Eagle River Flats under the above described
conditions would result in further contamination of Eagle River
Flats with WP and the subsequent increase in waterfowl deaths as a
direct result. This additional contamination of the flats would
most probably be considered a significant impact.

(d) Noise. The most important noise impacts will be
exploding munitions in the Eagle River Flats. Under certain weather
conditions, sounds are amplified so that exploding ordnance can be
heard in Eagle River and Anchorage civilian communities. Noise from
exploding munitions can also affect wildlife using the flats. Birds
have been witnessed to leave the area or seek less disturbing places
in the flats during firing activities. Larger sized mammals move
into the forested areas adjacent to the Eagle River Flats when noise
from exploding munitions become too intense. Under certain
conditions, noise from artillery and mortar training could cause
significant impacts to resident and migratory waterfowl using the
Eagle River Flats. Noise impacts on civilian communities near the
Eagle River Flats would not be expected to be significant.

(2) Bioclogical Components

(a) Vegetation. Artillery and mortar rounds fired into
the flats at the time the soils are unprotected by frozen ground
will continue to create craters. The formation of craters results
in destruction of vegetation. Winter firing into the flats would
protect the dormant vegetation underneath the ice cover.

(b) Waterbird use in the Faqle River Flats. Summer
firing could exacerbate the current waterfowl mortality problem and
disrupt resident and migratory waterbirds using the Eagle River
Flats. Resident waterbirds nest in the Eagle River Flats.
Migratory waterfowl and shorebirds use the Eagle River Flats as a
staging area on their long journey from their wintering grounds
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hundreds of miles to the south to their nesting grounds in Alaska
and other far northern locations. Resting and feeding at this
critical time is necessary so that the birds can continue their
migration to their nesting grounds.

(c) Mammals. Studies have not been conducted in the
Eagle River Flats to determine the effects of the contaminated
environment on mammals. Studies also have not been conducted to
determine the effects of firing in the Eagle River Flats on the
disturbance to mammals. Observations over the years show that the
Eagle River Flats and adjacent areas provide habitat for a wide
variety of large and small mammals. At this time, there is no
actual or suspected evidence that leads one to surmise that mammals
using the Eagle River Flats are adversely affected from contaminants
or by disturbance factors.

(d) Fish. Fish surveys have not been conducted in the
lower part of Eagle River (Roth, 1991). This area is thought to be
primarily a migration corridor through which adults move in (June
through September) and juvenile salmon move out (May through June).
The runs of natural and planted king salmon stocks in Eagle River
have been closely monitored in the past few years and there are no
indications that any problems exist (Roth, 1991). This supports the
conclusion that adult and juvenile king salmon stocks are little
affected by contamination in lower Eagle River.

(3) Historic and Cultural Components. No archaeolog1ca1 or
historic structures have been identified or are known to exist in
the Eagle River Flats.

(4) Socioeconomic Components.

(a) Training Needs. Resuming the firing into the Eagle
River Flats will provide for the critical artillery and mortar
training needed on Fort Richardson. Troops will no longer be denied
a training area or have to travel North of the Alaska Range (Forts
Wainwright of Greely) to obtain live-fire training. This will help
to stabilize and establish Fort Richardson once again as a prime
training installation.

(b) Human Health Risks. There has been some concern
regarding human health risks for consumption of fish and waterfowl
which utilize the Eagle River Flats for all or a part of their life
cycles. Salmon which use the lower Eagle River as a migration
corridor would not likely be affected by contaminants that may be
present. It is not considered to be a rearing area and adults do
not feed when moving up spawning rivers. Preliminary investigations
conducted by the U.S. Army Environmental Hygiene Agency have
concluded that potential health risks associated with consuming
waterfowl taken in areas near the Eagle River Flats are minimal
(Appendix I). Dr. Middaugh, State Epidemiologist, concluded in a
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letter dated 28, 1991 on this subject that "the potential for any
adverse health effect to a hunter or person consuming waterfowl
obtained by hunters is extremely-low" (Appendix J). Nevertheless,
common sense precautions by duck hunters and others consuming ducks
in the upper Cook Inlet should be followed-- don't consume sick
waterfowl or waterfowl found dead.

c. Probable Effects of Implementing Alternative ¢, the Winter
Firing Alternative.

(1) Physical Components.

(a) Air. The probable affects would be very similar to
the impacts discussed in Alternative B, the Winter/Summer Firing
Alternative. These effects are minimal and would not be expected to
be significant impacts affecting air quality in the Eagle River
Flats.

(b) Soil and Water. Firing into the Eagle River Flats
in winter when the ground is frozen and a sufficient ice cover is
present to protect the underlying sediments would prevent the
exposure and redistribution of buried WP in the Eagle River Flats.
In addition, it would cause little if any disturbance to any
remediation efforts. Artillery shells would not be likely to set
off buried UXOs and further contaminate the Eagle River Flats.
Firing into the flats in the winter would result in adding UX0s to
the impact area. However, these "duds" will be located and disposed
of to the best of the Army's ability. The cumulative effects of
reducing the ice thickness by bombardment would have little impact
on protecting underlying sediments due to frequent flooding and
refreezing in the flats and also considering that the sediments,
even without an ice cover, remain frozen throughout the winter.
Winter firing in the flats under the conditions described above
would do little to further contaminate the Eagle River Flats.
Therefore, the firing under winter conditions would not result in
significant impacts by further WP contamination, destruction to
remediation treatments, or by adding numerous UXOs to the Eagle
River Flats.

(c) Noise. Noise effects would be similar to those
described in Alternative B, the Winter/Summer Firing Alternative.
To minimize noise impacts on civilian communities in Anchorage,
Eagle River, Chugiak, and Birchwood, the Army will make public
service announcements in local newspapers of all artillery live-fire
exercises of battalion size or larger prior to the firing taking
place. Birds and animals will have to move to quieter areas while
the training is taking place. Impacts from noise while firing into
the Eagle River Flats will not cause significant impacts on nearby
civilian communities or on wildlife using the Eagle River Flats.

17



OuUC 000b921

(2) Biological Components.

(a) Vegetation. The frozen soils and ice layer over
the Eagle River Flats would protect the underlying vegetation.
Little if any impact on vegetation would occur.

(b) Waterbird use_in_the Fagle River Flats. Winter
firing would have little effect on bird use in the Eagle River Flats
as most birds would have long since migrated out of the area.
However, there would be a small number of bald eagles (perhaps less
than 10) and ravens using the Eagle River Flats in winter. There
also could be a few mallards using the flats in winter. These birds
would be expected to temporarily move out of the flats to more
quieter .nvirons. Winter firing would not cause significant impacts
on bird use in the Eagle River Flats.

(c) Mammals. Studies have not been conducted to
evaluate noise disturbances from firing on mammalian use in the
Eagle River Flats. However, the large number of mammalian species
present and apparent abundance indicate that conditions exist in
which they can survive and continue to live in the area. Winter
firing would not expect to cause significant impacts on the mammals
living in or adjacent to the Eagle River Flats.

(d) Fish. Firing into the Eagle River Flats in winter
would have little impact on fish using Eagle River. Adult or
juvenile fish would not be expected to be in lower Eagle River
during the winter months even though the lower part of the river
remains open due to tidal action. Winter firing would not cause
significant impacts to adult or juvenile fish in Eagle River.

(3) Historic and Cultural Components. No archaeological or
historic structures have been identified or are known to exist in
the Eagle River Flats. Therefore, significant impacts would not be
anticipated.

(4) Socioceconomic Components.

(a) Artillery and Mortar Training. Using Eagle River
Flats in the winter months will provide for the bulk of the

artillery and mortar training needed by soldiers at Fort
R@chardson. This will help to stabilize and establish Fort
Richardson once again as a prime training installation.

(b) Human Health Risks. The human health risks of
Alternative C, the Winter Firing Alternative, would be less than
what was described for Alternative B, the Winter/Summer Firing
Alternative. This would be due to less chance of further
contamination of the soil and water with WP which could result in
increased waterfowl deaths. In addition, there would be less chance
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of exploding munitions contaminating the soil with chemical residues
which could move into Eagle River and contaminate fish. Although
winter firing would not be expected to cause significant human
health risks, it is recommended that additional monitoring of this
potential problem be carried out and that a common sense approach be
kept in mind when consuming ducks in upper Cook Inlet.

(¢) Socioceconomic Impacts. As discussed above, there
would be no significant socioeconomic impacts with implementing the
Winter Firing Alternative.

d. Probable Effects of Implementing Alternative D, the
Unrestrictive Firing Alternative.

(1) Physical Components.

(a) Air. The probable impacts of unrestrictive firing
in the Eagle River Flats would be similar to the impacts described
in Alternative B, the Winter/Summer Firing Alternative. These
impacts are minimal as the small smoke clouds that form with
exploding munitions dissipate in 30-60 seconds. HC smoke rounds
would persist longer (up to 60 minutes) but would not be expected to
cause harm to birds or other wildlife using the flats.

(b) Soil and Water. Based on past unrestricted
artillery and mortar use of the Eagle River Flats, more than half of
the firing took place when the soils were unfrozen and in the
absence of an ice layer. Impacts of firing under these conditions
would further contaminate the so0il and water with WP. The exploding
rounds will expose and redistribute buried WP particles over the
flats and in water bodies. Significant impacts to soil and water
contamination would result if unrestrictive firing took place.

(c) Noise. Noise impacts of unrestrictive firing in
the Eagle River Flats would be more of a problem than noise impacts
from winter firing alone. This is due to a greater number of
training exercises which would be held during the summer months when
pecple and wildlife are more active. Noise impacts would increase
under the unrestrictive firing alternative and may cause significant
impacts on the resident and migratory waterbirds using the flats in
the summer months.

(2) Biological Components

(a) Vegetation. Vegetation loss would be primarily to
cratering which results from exploding ordnance fired into the flats
when the soils are unfrozen. The release of primary plant nutrients
(nitrogen and phosphorus) into the Eagle River Flats would be
beneficial in increasing biomass and plant species diversity.
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(b) Waterbird use in the Fagle River Flats. The
impacts on waterbirds to unrestricted firing into the Eagle River
flats would be similar to Alternative B, the Winter/Summer Firing
Alternative. Due to the critical point in the waterbirds life
cycle, significant impacts would likely occur.

(c) Mammals. Unrestrictive firing would impact the
mammals using the Eagle River Flats to a greater degree than would
Alternative C, the Winter Firing Alternative. This is due to summer
firing use of the flats when animals are more active and raising
their young. The increased impacts associated with unrestricted
firing would not be expected to cause significant impacts on the
animals in Eagle River Flats.

(d) Fish. Unrestrictive firing into the Eagle River
Flats may cause slightly more impacts on fish using Eagle River than
Alternative C, the Winter Firing Alternative. This would be due to
the firing in the flats when the ground is unprotected (unfrozen and
without ice cover). Possible contamination under these conditions
could enter Eagle River and cause harm to fish. However, the
monitoring of Eagle River king salmon runs in past years when
unrestricted firing in the Eagle River Flats was taking place showed
healthy fish and sustained uniform runs. Unrestricted firing in the
Eagle River Flats would not be expected to cause significant impacts
on fish in Eagle River.

(3) Historic and Cultural Components. No archaeological or
historic structures have been identified or are known to exist in
the Eagle River Flats.

(4) Socioeconomic Components

(a) Artillery and Mortar Training. Unrestricted use of

the Eagle River Flats will provide for artillery and mortar training
needed by soldiers at Fort Richardson. This will help stabilize and
establish Fort Richardson once again as a prime training
installation.

(b) Human Health Risks. The probable human health
risks of unrestricted firing into the Eagle River Flats would be
. very similar to the risks discussed in Alternative B, the
Winter/Summer Firing Alternative. Significant human health risks
from the unrestricted firing alternative would not be expected to
result.
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7. Public and Agency Participation

a. A draft copy of the Public Notice, Finding of No Significant
Impact (FONSI), and Environmental Assessment (EA) for the resumption
of live-fire training in the Eagle River Flats Impact Area on Fort
Richardson, Alaska was provided to the Eagle River Flats Task Force
on October 18, 1991 (Appendix K). Task Force members presented oral
comments to the Army in a special meeting held on October 21, 1991.
In the latter part of October, the Army received written comments on
the draft environmental documents from all agencies on the Task
Force (with the exception of the Environmental Protection Agency),
from U.S. Army Cold Regions Research and Engineering Laboratory, and
from U.S. Army, Pacific (Appendix L). U.S. Army Toxic and Hazardous
Materials Agency presented oral comment::. This input was the basis
for major changes to the environmental documents. The EA was
revised and additional basic information was added to make the
documents more comprehensive. This final draft was made available
to a host of agencies and the public for their review and comment.

b. Public notices for the availability of the environmental
documents were published in the Anchorage Daily News, The Anchorage
Times, the Chugiak-Eagle River Star, and the Frontiersman/Valley Sun
during the first part of November 1991 (Appendix M). The local news
media requested copies of the environmental documents and after
reviewing them wrote several newspaper articles (Appendix N).
Individuals interested in obtaining further information were
directed to the Fort Richardson Media Relations Officer. Written
comments on this action were received in the Fort Richardson Public
Affair Office during a 30 day period which ended on the 6th of
December 1991. Due to delays in printing the draft environmental
documents, the public comment period was extended to the 20th of
December 1991. More than 60 copies of the documents were mailed or
hand carried to potentially affected or interested individuals,
organizations, and agencies so that they could have the opportunity
to participate in the review and development of the documents prior
to implementing the action (Appendix 0). A Public Meeting was held
on November 26, 1991 at the Chugiak High School Cafeteria to obtain
public input (Appendix P).

C. The Fort Richardson Public Affairs Office (PAO) was the
Point of Contact for all individuals, organizations and agencies
concerning the environmental documents on this subject. Several
calls were made to the PAO requesting copies of the documents or
asking questions concerning the action. Only one person from the
public attended the Public Meeting held at Chugiak High School
Cafeteria on Tuesday November 26, 1991 at 7 PM (Appendix P). This
person had no prepared questions or comments other than he supported
the Army's propeosal to resume firing in the Eagle River Flats. The
only other input on these documents were three letters from
environmental organizations which were faxed to the Fort Richardson
Public Affairs Office on December 20, 1991 (Appendix Q).
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d. Army response to the letters from the Alaska Center for the
Environment, the National Audubon Society, and the Sierra Club Legal
Defense Fund, Inc. are found in Appendices R,S,and T, respectively.

8. Summary.

a. The environmental effects of resuming artillery and mortar
firing into the Eagle River Flats were assessed. Potential signif-
icant environmental impacts found in one or more of the alternatives
discussed in this assessment include the following: (1) Further
contamination of Eagle River Flats by the use of munitions
containing WP, (2) Further contamination of soil and water in Eagle
River Flats by firing munitions into the impact area when the soil
is unprotected by frozen ground and ice cover, (3) K.ise
disturbances to resident and migratory waterfowl using the Eagle
River Flats, and (4) Interference with research and remediation
treatments which could exacerbate the completion of the work.

b. Alternatives to the proposed action were thoroughly
investigated and Alternative C (the Winter Firing Alternative) was
selected as the Army's preferred alternative for implementation.

The Winter Firing Alternative, when sufficient ice cover is present
to protect the underlying sediments, is the best option and solution
to the Army's requirement to train its soldiers. After remedial
investigative studies and measures are complete, the potential for
resumption of summer firing will be reevaluated in a separate
environmental document.

¢. Further contamination of soil and water with WP will be
eliminated by not using WP in munition rounds fired into the Eagle
River Flats. Further contamination of soil and water with WP when
the soil is unprotected will be prevented by firing into the flats
only in the winter months when the ground is frozen and sufficient
ice cover is present. To minimize artillery and mortar rounds from
penetrating the ice layer and exposing and redistributing WP, only
variable or mechanical time (air burst) or point detonating super
quick fuzes will be employed in the Eagle River Flats. The complete
moratorium on firing into the Eagle River Flats during the time the
soils are thawed (April through October) will reduce the disturbance
to migratory and resident waterfowl using the Eagle River Flats to
very low and insignificant levels. Winter firing in the flats will
allow the waterfowl mortality studies and remediation work to
continue uninterrupted in summer. Noise disturbances to waterfowl
associated with firing into the Eagle River Flats will be greatly
minimized by reducing the maximum number of months each year firing
will take place (November through March- 5 months). This is the
time of year when most migratory waterfowl and shore birds have
migrated out of Alaska and are on their wintering grounds. Research
and remediation scientists will closely coordinate work to be
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accomplished in the Eagle River Flats with the Fort Richardson Range
Control Office. The Range Control Office will be responsible to fit
the work into the training schedule in such a manner as not to cause
unnecessary delays in getting the work completed.

d. U.S. Army Cold Regions Research and Engineering Laboratory
(CRREL) has identified White Phosphorus (WP) found in sediments in
the ponds in the flats as the most likely cause of the waterfowl
mortality problem. CRREL has surmised that WP is stored
indefinitely in the sediments of Eagle River Flats and it will
continue to be a hazard to waterfowl even without additional inputs
of WP. Continuing research by CRREL in 1991 will determine the WP
distribution in sediments (both vertical and horizontal), the
particle size of the contaminant, and the concentration contcirs in
the flats. The final action will be to remediate WP in the Eagle
River Flats so that the waterfowl mortality problem can be greatly
reduced or ceases to be a problem. The Army will continue to insure
adequate funding to carry out the necessary research to solve the
problen.

e. Public comments on the draft EA are discussed in detail in
Appendices R, §, and T. The major points raised by all three of the
environmental groups were that inadequate treatment was given to the
known sediment contamination problem and that significant impacts
would result if live~fire training resumed in the Eagle River
Flats. The sediment contamination problem is a separate matter
being handled by the U.S. Army Toxic and Hazardous Materials
Agency. Specific procedures for remediation of the Eagle River
flats cannot be determined at this time. Remediation methods are
extremely important to all Eagle River Task Force members, including
the Army, and are a goal to be accomplished at the end of the
on-going investigation. Questions and comments concerning the
contamination problem should be addressed to the Eagle River
Interagency Task Force. Significant impacts will not occur when
firing into the flats resumes due to the Army's selection of the
winter firing alternative which includes specific ice and frozen
ground parameters that will protect the underlying sediments.

f. In conclusion, the preferred alternative (Alternative C, the
"Winter Firing Alternative") with mitigation measures, as discussed
in the body of this assessment, will not cause significant direct or
indirect impacts on the environment, the wildlife, or the local
human population and, therefore, a Finding of No Significant Impact
(FONSI) will be prepared.
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APPENDICES

A SUMMARY IN CHRONOLOGICAL ORDER OF THE EAGLE RIVER
FLATS WATERFOWL MORTALITY INVESTIGATION

PRESS RELEASE, EAGLE RIVER FLATS, FEBRUARY 21, 1991,
6TH INFANTRY DIVISION (LIGHT)

LOCAL NEWSPAPER ARTICLES ON EAGLE RIVER FLATS
PRESS RELEASE AND I:EWSPAPER ARTICLES ON THE
CONTINUATION OF STUDIES IN THE EAGLE RIVER FLATS,
ALASKA; SEPTEMBER 1991

COST ANALYSIS FOR FIRING OPTIONS IN THE EAGLE RIVER
FLATS

VEGETATION ZONES AND PLANT COMMUNITIES; EAGLE RIVER
FLATS

WATERBIRD SURVEY/REPORT; U.S.
SERVICE

FISH AND WILDLIFE

ARTILLERY TEST FIRING IN RELATIONSHIP TO PROTECTION
OF THE UNDERLYING SEDIMENTS IN THE EAGLE RIVER FLATS

HUMAN HEALTH RISKS FROM CONSUMING CONTAMINATED
WATERFOWL FROM THE EAGLE RIVER FLATS

LETTER FROM STATE EPIDEMIOLOGIST WITH CONCLUSIONS
ABOUT HUMAN HEALTH HAZARDS RELATED TO POSSIBLE
INGESTION OF ELEMENTAL PHOSPHORUS IN DUCK TISSUE

LETTER ACCOMPANYING DRAFT ENVIRONMENTAL DOCUMENTS
PROVIDED TO THE EAGLE RIVER FLATS TASK FORCE AND A
LIST OF TASK FORCE ATTENDEES AT A MEETING HELD ON
OCTOBER 21, 1991

EAGLE RIVER TASK FORCE AND DEPARTMENT OF DEFENSE
COMMENTS ON DRAFT ENVIRONMENTAL DOCUMENTS FOR
RESUMPTION OF FIRING IN THE EAGLE RIVER FLATS IMPACT
AREA

PUBLIC NOTICE ANNOUNCEMENTS FOR THE AVAILABILITY OF
ENVIRONMENTAL DOCUMENTS FOR THE RESUMPTION OF
LIVE-FIRE TRAINING IN THE EAGLE RIVER FLATS
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APPENDIX N - NEWSPAPER ARTICLES ON ENVIRONMENTAL DOCUMENTS FOR
THE RESUMPTION QOF LIVE-FIRE TRAINING IN THE EAGLE
RIVER FLATS, ALASKA

APPENDIX O - MAILING LIST FOR COPIES OF ENVIRONMENTAL DOCUMENTS
FOR THE RESUMPTION OF LIVE-FIRE TRAINING IN THE
EAGLE RIVER FLATS, ALASKA

APPENDIX P - PUBLIC MEETING DOCUMENTATION FOR THE RESUMPTION OF
LIVE-FIRE TRAINING IN THE EAGLE RIVER FL?TS; PRESS
RELEASE, PUBLIC MEETING NOTICES PUBLISHED IN LOCAL
NEWSPAPERS, AND PUBLIC MEETING ATTENDEES

APPENDIX Q - WRITTEN COMMENTS RECEIVED DURING THE 30~DAY PUBLIC
COMMENT PERIOD ON ENVIRONMENTAL DOCUMENTS FOR THE
RESUMPTION OF LIVE-FIRE IN THE EAGLE RIVER FLATS

APPENDIX R - RESPONSE TO ALASKA CENTER FOR THE ENVIRONMENT LETTER
DATED DECEMBER 20, 1991 CONCERNING THE RESUMPTION OF
LIVE-~FIRE TRAINING IN THE EAGLE RIVER FLATS

APPENDIX S - RESPONSE TO NATIONAL AUDUBON SOCIETY LETTER DATED
DECEMBER 20, 1991 CONCERNING THE RESUMPTION OF
LIVE~-FIRE TRAINING IN THE EAGLE RIVER FLATS

APPENDIX T - RESPONSE TO SIERRA CLUB LEGAL DEFENSE FUND,
INCORPORATED LETTER DATED DECEMBER 20, 1991 .
CONCERNING THE RESUMPTION OF LIVE-FIRE TRAINING IN
THE EAGLE RIVER FLATS
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APPENDIX A

A SUMMARY IN CHRONOLOGICAL ORDER OF THE EAGLE RIVER FLATS

WATERFOWL MORTALITY INVESTIGATION
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A SUMMARY IN CHRONOLOGICAL ORDER OF THE EAGLE RIVER FLATS

WATERFOWL MORTALITY INVESTIGATION

* EFagle River Flats (ERF) is a 2500 acre salt marsh that
serves as Fort Richardson's only impact area for heavy artillery
and mortar fire.

* ERF 1s a highly productive, critical wetland due to its
function as a staging area (resting and feeding) for migratory
birds in April, May, August, September, and October.

* Excessive mortality was first reported in August 1981 by
duck hunters to Fort Richardson biologist Alan Bennett.

* Between 1981 and 1988, investigations concentrated on duck
searches, chemical analyses, parasite and disease analyses, and
affects of the artillery burst on waterfowl.

* As a result of no conclusive findings for a number of
years, an interagency task force was created in February 1988
through a Memorandum of Understanding (Copy Attached).

* In November 1988, Fort Richardson requested U.S. Army Toxic
and Hazardous Materials Agency (USATHAMA), Aberdeen Proving Ground,
Maryland for technical assistance and expertise in the ERF
investigation.

* In April 1989, USATHAMA contractor Environmental Science
and Engineering, Inc. (ESE) initiated expanded site investigation.

* February 1990, ESE released final report. Although the
actual cause remained unknown, statistical interpretation indicated
that explosive compounds and/or their by-products appear to be the
cause of the waterfowl mortality on the ERF. The report stated
that infectious disease, inhalation of smoke or toxic gases,
concussion and algal toxins were not the cause of waterfowl
mortality on the ERF.

* Due to the correlation between explosives and duck deaths,
the 6th Infantry Division (Light) Commander temporarily suspended
firing in the ERF on February 8, 1990.
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* March 1990, Cold Regions Research and Engineering
Laboratory (CRREL) was contracted by USATHAMA to undertake the
follow-on investigation. CRREL was tasked to determine if munition
residues were present in the soil and water of the flats and
investigate possible relationships to waterfowl mortality.

* Spring 1990, investigation concentrates on identifying
explosives on ERF. 2,4-DNT was found but was determined not to be
the cause of waterfowl mortality.

* July 1990, a sediment sample collected from ERF smoked when
dried in the laboratory. Fall 1990 investigation focused on white
phosphorus (WP) as the cause of waterfowl mortality.

* February 1991, CRREL final report identified WP as the
cause of waterfowl mortality based on observations, chemical
analyses (waterfowl tissues and sediment) and laboratory bassos
utilizing WP.

* February 1991, Task Force reviewed USATHAMA Scope of Work
and approved the following studies:

a. Waterfowl mortality searches and bird censuses
b. Analytical method validation

c. Sublethal tissue uptake study

d. Predation study

e. WP distribution and fate in ERF sediments

f. Swan mortality study

g. Preliminary remedial feasibility study

* Primary species affected include dabbling ducks and swans,
although investigation in the spring of 1991 also found several
dead shorebirds and one immature bald eagle. It can not be
determined that the eagle died from WP.

* Prior to 1991, all ducks with WP were found in the ERF.
During 1991, one duck containing WP was found at Gwen Lake and
another duck was found at Clunie Lake. Both lakes are on the Fort
Richardson Military Reservation.

* $1.75 million has been spent on the waterfowl mortality
investigations to date.
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PRESS RELEASE

6th INFANTRY DIVISION (LIGHT)

=

HOLD FOR RELEASE UNTIL 6 p.m., Feb. 21, 1991 Release Number: 91~2-4-12

EAGLE RIVER FLATS REPORT RELEASED

FORT RICHARDSON, Alaska, Feb. 21, 1991 == Army officials here today
released a report, prepared by the U.S. Army Cold Regions Research and
Engineering Laboratory (CRREL), which identifies the ingestion of white
phosphorus as the cause of the unusual waterfowl deaths on the post's Eagle
River Flats.

The identification was based upon field and laboratorv work accomplished
last yvear by CRREL researchers who collected and analyzed the tissues of 14
waterfowl and more than 250 water znd sediment samples.

The 80-page report, entitled "Waterfowl Mortality in Eagle River Flats,
Alaska: The Role of Munition Compounds,” was prepared by CRREL at Hanover, N.H.,
under a $305,000 study funded by the TU.S. &rmy Toxic and Hazardous Materials
Agency at Aberdeen Proving Ground, ¥d. The report was presented to the 6th
Infantry Division (Light) Commander, Mz3j. Gen. Samuel E. Ebbesen, yesterday, and
to the members of the Eagle River Flats Interagency Task Foree at a meeting

today.

-more-=

Public Affairs Qffice, 6th Infantry Division

(Light), Forr Richarc . - 8- .
Off-duty hours: 864-0133 Waorkdays ask réson, Alaska 99505-5320 Workdays: 862-9298/862-1124 FAX: 862-2209

for: “Media Relariors Officer.” Off-duty hours ask for: “Public Affairs On-Call Officer.”

ASD-FPP-2000~-90
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ERF REPORT RELEASED 2-2-2~2-2

The federal and state agencies of the task force have been working together
to determine the cause of the waterfowl mortality since the group's formation in
Nov. 1987. Besides the Army, the task force includes the U.S. Fish and Wildlife
Service, U.S. Environmental Protection Agency, Alaska Department of Fish and
Game and the .laska Department of Environmental Conservatiom.

In addition to presenting their report on the work completed in 1990, and
the conclusion drawn from that work, CRREL scientists have recommended studies
continue in 1991. The proposed effort would focus on locating specific areas of
high concentrations of white phosphorus contamination as well as evaluating and
testing potential remedial solutions.

The Army 1s pleased by the hard work, scientific approach and spirit of
cooperation over the past months which have resulted in a definitive
identification of white phosphorous as the cause of the duck mortality. General
Ebbesen has directed that white phosphorous will not be fired into the Eagle
River Flats lmpact area in the future.

The 6th Infantry Division (Light) does intend to resume artillery and
mortar firing at Eagle River Flats, following completion of an environmental

assessment and a firing plan which the commanding general has ordered prepared.

-30-
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Plhosphoru_s' causehs"_ wildfowl deaths-

By DON ALEXANDER
Qf The Star Staff
The possibility of an adverse

- economic impact on Chugiak -
- Fagle River has been reduced by

release of a report last week by
the U.S. Army, :

The 80-page report identifies

white phosphorus as the likely

killer of wildfowl in the Eagle.

. River Flats, Because of the death

of wild birds in the Flats, which-

. is an Army artillery impact area,

firing was suspended in Feb.

1990 until the cause of the dcéths

could be determined.

The moratorium on firing had
forced the move of Fort Richard-
son soldiers to Fort Wainwright

- for training on at least one occa-
" sion, said Fort Richardson public

affairs officer Chuck Canter-
bury. Additionally, the possibil-
ity of permanent relocation of
the post’s artillery unit loomed if
the cause of the wildfowl mor-
tality could not be found. The
unit, 4th Bn., 11th Field Artil-

‘Army starts envirommental

(Continued from Page 1)

* Previous studies had eliminated
: many causes for the bird deaths,

- including the concussion of fall-

ing shells.
- Although white phosphorus is
seen as the definitive cause of the

" bird deaths, the Flats has not
- been re-opened to firing, _
.+ “What the Army's intent and

i wish is that they be able to fire*
} before the end of this calendar .
. year,’’ said Canterbury. ‘“How-. -

.

ever, it all depends on what the

environmental assessment comes-

up with in conjunction with a

. firing plan.”’ -

* About $500,000 has been .
budgeted for completion of the -

* environmental assessment of the

area, he explained. The firing
plan will detail when firing can

. and cannot take place,

_ siderzble deposits cf )
- substance could still be present in

Army officials have said that
no more shells containing white
phosphorus will be fired but ¢on-

" the Flats, Part of the job of the

environmental assessment will be

- to determine where heavy con-

centrations exist, if anywhere,-

» Canterbury said.

In turn, what types of **hot
spots’” are discovered will deter-
mine what type of remediation

" will take place, Canterbury said.

NECEIVER
L N

:"\_y

AR 5199

Several ways of dealing with the
white phosphorus have been
discussed. Among these is place-
ment of some type of mesh over
the hot spots to prevent birds

. from getting to it. Because the

substance burns when exposed to
oxygen, the options of digging
and injection of oxygen into the
soil and pond beds has also been
discussed as an option, he said.

In fact, it may be found that
there is no way to *“‘fix” the
situation, if the white

"phosphorus is too widely spread

out, Canterbury said.

. " What method or methods of

remediation are chosen would .

determine who would conduct
the work. It could be done by

specialists with CRREL, by Fort -

. Richardson soldiers, by explosive

ordnance personnel, by local

civilian contractors or a com- .

bination of these, Canterbury

. said.
the -

“We've lobbed shells into

“God knows what's under the

- muck there. To go through there

with a Rototiller wouldn’t be my

idea of 3 good time.”’
Contrary to other reports, fir-

ing into the Flats will probably

not be reduced or eliminated .

altogether, Canterbury said. The
U.S. Fish and Wildlife Service .

CHUGIAK - EAGLE RIVER STAI

Date

. there for 40 years," he explained. :

~
]

ouUC 0006937

lery, consists of more than 500
soldiers, from junior enlisted to
their field grade commander.

The report, entitled **Water- :
fowl Maortality in Eagle River!

Flats, Alaska: The Role of Muni-

tion Compounds,'* was prepared !
by the Cold Regions Research

and Engineering Laboratory in
Hanover, N.H. It details the
investigation into the wildfowl
deaths, which were first
discovered a decade ago.

(Continued on Page §)

assessment

had written the Army a letter *

suggesting such action several

months ago, he said, but no .

response was given.
1 think that’s a dead issue at
this point,” Canterbury related.

Members of the task force of

state and federal agencics that
had been formed to investigate
the bird deaths have not indi-
cated a desire to pursue closure
of the Flats, he said.

The Army hopes to have the
remediation report by next sum-
mer, Canterbury said. -
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gf' By STEVE RINEMART

1 Darly News reportes + nt ﬁ'"”a" Ty

'8 An Army lab has determined that;white

‘Tphosphnrus left over from artlllery zhells .

i has Xitied thousands of ducks and swins on

Y Eagie River Flais. '
The phosphorus — used in incendinry and

- smoke shells — bums when exposed to air

. . found tiny bits of phosphorus.
"Tm?i“a in the Knlk Arm fidal mud,

ucks and swans scooped It oul while

3 freding. I polsoned ther, perhaps lcqr,chlng

their gullets In the process, T -

4 The fnding — after a nine-month,

.and Engineering Laboratery — answers &
1 mysiery that hay; dogged military and clvlll_;-;‘
R S A2 Vi 55 !

£
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:phosphorus,:
- ' “‘C'ﬁ? E
‘bird deaths 5

* and is very toxic, The study, relensed late i'

! $305,000 siudy by ihe Cold Reglony Research &,
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fan selentisis for 1D years
and has cost aft least $I
milllen. What the latest
study termed *“catastrophic
waterfowl mortality” was

.

. first reporied by -an Army

biologist In 1981, Carcasses
and feather plies littered the,
2,500-acre fmpact zone,}
where shells land durlng
- Fort Richardson's Erﬂllery,;‘-
1}g'lralnlng. 1o P g ey

* Otficlal estimatds: sincetd” some kind,

, then have placed waterfow!
deatk on the flats, about 15
_ mlles north of Anchiorage, at

1+ 1,000 to 2,000 per year. One
» report sald that 1,500 swans

massed on the flais durlng

¢ one week In 1988, When they .

¢ telt, nlne were dead.¢ Le
Eurller studies deter.
‘mined the birds were not
~belng blown up or ham.
mered by concusslon, and
reliminated other possible
causes such as lead polson-
ing. The new report suggests
there may have been mora
than one couse, but that
white phosphorus munitiona
*i3 the main one.
The Army, responding to
« the repord, sald Thursday it
-would resume firing on ihe

;. range, but will no longer use

phosphorus shells. Fort
Richardsen spokesman
¢ Chiuck Canterbury said thet -
 afterssn environmental as:!

v 3 P R N

13

ARMY: Studies tie phosphoru

. hot have iie answer,

' DEAD DUCKS: Army says artillery ‘phosphorus killed birds,on; Eagle-Hiv_eji':-ﬂats,-yetro,:c-ﬂ\_‘

B

s, bird deaths on artillery range "

sessment,” artfilery” training - tests weren't good enough, ; danger posed by l.hou__ bur{

)

would probably start again % Local enviroomental offl. -"-,led bombs. el
before the end of the year, Fcials gave the, new report?: '
In additionhe sald, tha i‘.'ood marks, ¥

looking for a way to find :"my own ming, phosphorus is .. Under federal law, ,f°"'ﬂ',:"
and clean up the remaining | the culprit,” safd Bruce Er-,j‘e'"““‘ migratory 'birds lke
phosphorus. Otherwise, it lckson, dlstrict manager I’or_’id““k’- swans and geese.
will keep killlng for years. | the state Depariment of En-i1 Last summer Fish and
Birds continued to die last *vironmental Conservation, 'wildlife Reglonal Director
summer and? fell,
though the Army suspended ‘iforce.

¥ The US. Fish and Wild-
Army wlitl ¥soon' begin’$. "I am quite satisfied, in '}t Service Is responsible,’ 3

3

sy
of
"

even ' whichily-partiiof the :task:! Walter Stieglitz sent o letter S
a o i 110 Gen, Davld Meade, nssiy- |21

flring In‘Febriary last-year - Erckson'sald’ many coml';gnnt commander of the Bih *; '

when’ ({2 beeame sapparent }; ponentyrof artiliery shelly
unitlon was MWwiil harm wildlife, bui rhosi :
phorous had seemed a likely (iring range be permanentty
A lask force of state, fed-  villain. It (s & well-known closed and tumed inte
cral and mllitary agencies shell compound. And it killy | conservation ares, :
formed In 1987 to try to find . ‘rapidly in ways consistent '
what was killing the birds. “Jwith what has been zeen on |,
It commlissloned a major” Ithe (lats, he sald. It Iy also: fAnd estuary is a rare and
study by a notlonwlde con- “falrly easy to trace in tissue, 2 UnIque saltwater marsh that
sulting flrm. But after more . -he safd.- - & provides valuable wildlife

at fault,

than a year,' and about ¥, *“Ii's unbellevuble ihey'-'- habltat, Stieglitz wrote. He

$750,000, Environmental Scl- -“did not pull it up before *said “those values are di-

Tte winding river mouth

ence and Englneerlng did - now, You van look for i InkpMminished when artillecy fle. v

" , .“-
'h%ﬁ;“fﬁ;,,fﬁ:f’ﬁ;‘,:"‘,ﬂb_ﬁ shorebirds, alters vegetated

bing shells and shooung'!'-substraies and destroys food
rockets and grenades intod, And cover used, by water
ihe flais since the 19d0s, . fow N

Fort Rlchardson officials say n,  Agency spokesman Bruce
they do not know how many J Batten sald Thursday the

of what kind of shells have - .
cama disorlented, stumbled, been used here, because ‘-:-_i‘:‘u"f""l':ﬁ‘:: replied to Stieg

waltked in circles, then went 1985 fire bumed the post’s

into convulsions, ' arched - firing range records. -t The next step will be find-
their heads and necks over . Also unknown [s (he num. ! Ing specllic ways to help the
iheir backs, then dled. But ber of unexploded or dud’ wildlife, Balten said. Those
the company was unable to - rounds shot into the mud.  could Include proposing »
trace the killer chemical In

Researchers with the firm
penned llve birds on ihe
flats and In the lab, fed-
them water, sediment and
vegelation from the f{inis,
and colaloged thelr deaths,
Reports sny the birds be-

bl » o

> ' 'of the rangs-to reduce the  habliat, be suld, -

Fictd studies have been lim- ¢ gradual reductien In use of «
.. Waterfowl tissue; it aald Iis ' lted be ause blologlsts kave p the range, or creatlng or,
o T -been confined to small areas .-','EFOtR“nE other waterfow]

Ing disturbs waterfow! and o

KT

{Infantry Division (Light), | * -
*recommendlog that the (late =2

4
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shéils
poison .
ducks

Friday, February 22, 1991, The Anchacage Tlmes B3 |

. Eagic Riv
By DANIEL R. SADDLER Slll()l{e A gllﬂls o
TIMLS WIITER N -~ Dirctrwood
oo [ERETSy ) .
Thousands  of  migrating . onviouedrom poge 4 Q] iy
wilerfowl dying on the Eayle Caule diiver
Itlver flats artitlery vange cach Starting fast spiing sclenrlsts Oﬁmhﬂ“n.

yuar nre being kilkg by white
phusphorus Jelt trom  smoke-
producing shelfs, said a U.S,
Army report refeased Thursday..

The yearlong, $305,000 study
by the Arny’s Cold Reglons Re
search and Engineering Labard.
tory In tNew lampshire found
birds were dying after eating plv
head-sized tragments of un-
bumed phosphorus buried In the
marsh,

*1's been a fitife bit like solv-
Ing a mystery, tollowing various

*glues and leads and solving »
preity  complicated mystery,”
+ satd Charles Rocine, an ecolopist
with CRREL at Fort Greely near

*» Faisbanks, e .ol
Diologists In 1980 first re-

" poried increasing bind deaths on
“the mud flats, where migrating

with CRREL, assisted by other
milltary and clvillan research-

ers, took 250 waler nnd sediment .

samples, walched birds feed nnd
dle on the flats, and analyzed tis-
sues of 14 waterfowl found dead
In the shallow waters of the 2,500
acre finng range.

In July, sclentlsts began o
consider phospherus aller a sedi-
ment sample began smoking
when opened in the fab, Racing
said, Phosphorus bums  with
whitle smoke when expased Lo ox.
ygen, and unbumed phospharus
may have been drivea nto the
mud and water of the salt marsh
by exploding shetls, he said,

The researchers had thelr
smoking gun afler devising new
tests to detect microscopic

: N
~ADEVAIL MARE [lo—d

The sediment sampling did
show high concentrations of

' DNT, a military shell propellent,

near an ordinance disposal
dump, the report sald. DBut lests
on the duck carcasses discounted
theorfes thoy were kitted by ex-
plosives, it sald,

“We Just took enough time
and enough samples that by
chance we came up with a sam-
ple conlaining phosphorus,” said

Twmwr mag

amowts of phosphorus [n dead
ducks, and finding phosphiorus
caused the same type of convul-
sive death in laboratory birds as

those ohserved In the flats, Ra--

cine said, '

“I's a terrible death, there's
ne questlon about 1, he sald,
Birds cating phosphorus become
lethargic befose entering violent
conviilsions, Often, they drown
or bucome prey for an eagle be-
ltnre dying by phosphorus poison.
ng.

Racine. “That was the first clue |
we had something quite uni

sual.”

The U.S. Army has budgeted
$300,000 for contlnued work,
which will include letting scien-

(ists spend the rest of the year -

mapping concentrations of phos-
phorus in the flats, said Canter-
bury,

The Army has agreed 1o slop
firing  all  white phosphorus
rounds when Jt resumes using the
range, which il hopes to da some-

time in the next two years, sald
Canterbury.

“The nrext goal is lo reduce
the waterfowl mortality, now
that we have something 10 re-
medlate,” sald Manianne Walsh,
& physical sctentisi with CRREL
In New Hampshire,

Racine, Walsh, and their col-
leagues hope 1o come up with a
way o deactivate 1he compound
In 1992, Some possibitities Includs
adding oxygen with cheinicals or
chumning the fats with high ex-
plosives or plows. Another ptan
would place mesh over ponds
wllh too much phosphorus, Ra-
clne said. !

waterfowl rest each spring and

fall, and where irocps have prac-
ticed firing artiflery shells since
»the end of World War 11, Esil-
, Mates of bird deaths have ranged
uptol00eachyear. .. -
The denths have puzled
sclentisis for years, Previous
studies costing nearly $1 mittion
harrowed down the cause of
deaih to compounds conlained In
the artillery shells, forcing the
Army to stop [firing on (he range
. m year ago, said Chuck Canter-

bury, an Army spokesman,” ['»3
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PRESS RELEASE

6th INFANTRY DIVISION (LIGHT)

FOR IMMEDIATE RELEASE RELEASE NUMBER: 98-9-2-65

EAGLE RIVER FLATS STUDIES CONTINUE SEPTEMBER 25, 1991

FORT RICHARDéON, Alaska, gept. 25, 1991 — With the cause of
watérfowl deaths on the Eagle River Flats narrowed earlier this year to
white phosphorous from ammunition, Army scientists now are focusing
their efforts on defining the scope of the white thosphorous
contamination and preventing or lessening exposure of other birds to the
chemical,

With Army expenditures at nearly a half million dollars, and about
$1.75 million spent on the project since 1989, the Armf is diligently
working to find immediate énd long term resolutions to the problem.

The more than 700 sediment samples taken in the flats from May 1990
to the present indicate that there are certain "hot spots” where white
phosphorous pellets are concentrated and where birds die in higher
numbers. So far, these areas have been confined to low wet ground.
Scientists with the U.S. Army Cold Regions Research and Engineering
Laboratory (CRREL) are continuing to analvze soil samples in an effort

to identify any additional sites of contamination.

==more-——

Public Affairs Office, 6th Infantry Division (Light), Fort Richardson, Alaska 99505-5320 Workdays: 862-9298/862-1124 FAX: 862-2909

Off-duty hours: B64-0133 Workdays ask for: “Media Relations Officer.” Of-Guty hours ask for: “Public Affairs On-Call Officer.”
ASD-FPP-1000-30
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EAGLE RIVER FILATS STUDIES CONTINUE 2-2-?-2-0

In conjunction with this past summer's soil testing, researchers
from Dartmouth CollegeAHedical School observed waterfowl mortality,
predation of sick and dead waterfowl by other animals and collected
tigssue samples for laboratory analysis. At the Dartmouth laboratory,
studies on domestic ducks exposed to white phosphorous continue,
including researching the mechanism by which white phosphorous moves
through living tissue and causes death. Since white phosphorous 1s not
a naturally occurring substance, little has been documented or is even
known about its effects on birds.

CRREL personnel have begun formulating studles that will focus on
the removal, neutralization or covering over of the toxic material.

Since May, Army wildlife biologists have conducted 13 helicopter
surveys of Eagle River Flats and wetlands adjacent to the post, looking
for indications of sick or dead birds. Although no carcasses or dying
birds were found in off-post areas, which included Goose Bay and Fire
Creek, just north of the post, waterfowl mortality continues to occur on
the Eagle River Flats.

In addirion, the bilologists have intensively searched the flats for
any evidence of predator deaths, and found one juvenile bald eagle in
May. Herring gulls, ravens and eagles are the primary predators on the
flats.

—more——
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FAGLLE RTVER FLATS STUDIES CONTINUE 3-3-3-3-3

Systematic searches of post lakes using canoces have revealed oue‘
dead bird, tentatively identified as a grebe, found on Clunie Lake,
about two miles east of the Flats. Tissue samples on that bird indicated
the presence of white phosphorous. The only other bird ever found to
contain white phosphorous outside the flats was a mallard hen at Gwen
Take, also on post, in 1988,

While several hefring gull eggs from the flats were found to
contain white phosphorous, the eggs from the same nest that were not
taken hatched successfully and researchers have not drawn any
conclusions from this finding.

Recognizing that the possibility does exist that birds visiting or
raised on Eagle River Flats can fly to nearby wetlands, the task forece
contacted the State of Alaska Department of Health and Social Services
for an opinion regarding potential health risks associated with eating
those birds.

Following a review of the investigation findings, Dr. John
Middaugh, state epidemiologist, concluded that, "While the risk of
adverse health effects from potential exposure to elemental waterfowl
cannot be said to be zero, based upon evidence from available sclentific
data and findings of the ongoing Investigation, the risk can be said to

be so low as to constitute no basis for public health concern.

~more—-
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EAGLE RIVER TFLATS STUDIES CONTINUE 4-4-4-4-4

"Usual common Sense precautions by duck hunters are sufficient to
assure safety for hunters and their families,"” Middaugh said. “Hunting
was and is banned at the Eagle River Flats. Hunters should not consume
sick waterfowl or waterfowl found dead. The findings demonstrate that
there is no need for any restrictions on the September 1991 duck hunting
season beyond the steps already taken.”

As part of ongoiﬁg studies, state and federal wildlife officials
have collected nearly 300 duck gizzards from upper Cook Inlet waterfowl
hunters to be analyzed by Army scientists. These gizzards will be

analyzed by CRREL scientists for levels of white phosphorous and lead.

N 7q Y



Army pinpoints hot spots

FT. RICHARDSON-U.S. Army
officials here have announced pre-
liminary findings of testing done
.on more than 700 sediment
samples taken from the Eagle
River Flats this summer, accord-
ing to The Chugiak-Eagle River
Star.

Earlier research done by Army
scientists indicated white phos-
phorus from artillery rounds fired
into the Flatg was responsible for
the high rate of waterfowl deaths
in the area.

The soil tests have revealed that
there are hot spots where white
phosphorus pellets are concen-
trated and where birds die in larger
numbers. Theseareas are confined
to Jow wet ground, researchers
fromthe U.S. Army Cold Regions
Research and Engineering Labo-
ratory (CRREL) say, Theresearch-
ers are continuing 10 focus their
concern on defining the scope of
the contamination and preventing
or lessening exposure -of other
birds to the chemical.

In conjunciton with the soil test-
ing, researchers from Dartmouth
College Medical School observed
waterfow] mortality, predation of
sick and dead waterfowl by other
animals and collected tissue
samples for lab analysis.

Atthe Dartmouth lab, studies on
domestic ducks exposed to white
phosphorusare proceeding, Army
officials report. Because white
phosphorus is not a naturally oc-
curring substance, little has been
documented or is known about its
effects on birds.

CRREL personnel have also be-
gun formulating studies of ways
toremove, neutralize, or coverthe
toxic material. :

Since May, Army wildlife bi-
ologists have conducted 13 heli-
copter surveys of the Flats and
wetlands adjacent the post, loking
for indications of sick or dead
birds, Although none were found
in off-post areas, including Goose
Bay and Fire Creek just north of
the post, waterfowl mortality still
occws on the Eagle River Flats.

Additionally, the biologistshave
intensively searched the Flats for
any evidence of predator deaths.
So far, the carcass of one juvenile
bald eagle has been found. Her-
ring gulls, ravens, and eagles are
the primary predators on the Flats.

Systematic searches of lakes on
Fr.Richardson havealsobeencon-
ducted with canoes. One dead bird
was found at Clunie Lake, two
miles east of the Flats, Tissue
samples from the bird had white
phosphorous in them. The only
other bird ever found to contain
white phosphorous outside the
Flats was a mallard hen discoved
in 1988 at Gwen Lake.

Several herring gull eggs from
the Flats were found to contain
white phosphorous. However,
those eggs leftin that nest hatched
successfully.

In recognition of the possibility
that birds visiting or raised on the

Flats can fly to nearby wetlands,

the task force conducting the study

contacted the Alaska Department
of Health & Social Services foran
opinion regarding health risks
associated with eating those birds.

Following a review of the inves-

tigation findings, Dr. John Mid-

daugh, state epidemiologist, con-

cluded that the risk from eating
affected birds can’t be said to not
exist. Nonetheess, the risk can be
said to be so low as to constitute
no basis for public health concern.

As part of the continuing study
of the deaths, state and federal
wildlife officials have collected
nearly 300 duck gizzards from
upper Cook Inlet waterfow] hunt-
ers. The gizzards will be analyzed
for levels of white phosphorous
and lead.

agucC 0006945
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Army flghtlng to save birds

The Associated Press

Waterfowl continue to dxe
on a Fort Richardson artil-
lery range, but Army scien-
tists say they believe
they've found a lead toward
preventing the deaths, which
are caused by white phos-
phorous contamination,

The Army stopped firing
white phosphorous shells on-
to its Eagle Flats range near
Anchorage in February 1990
after it was determined that
chemical residue from the
shells was killing certain
kinds of ducks, spokesman
Chuck Canterbury said.

*“Birds are continuing to
die on the flats but not as
many,” Canterbury said. He
wasn't able to provide a
total.

The Army uses white
phosphorous shells as smoke
for carnouflage or conceal-
ment. They're also deadly
anti-personnel weapons,
Canterbury said.

“The stuff burns like cra-
zy unless ‘it goes into the
water, where it will be ex-
tinguished,” he said. *“That’s
why the hot spots we've
found are in wetter ground.

“The diving ducks pick up
the little (phosphorous) pel-

® The diving ducks pick
up the little pellets as feed.
It ends up in their gizzards
and kills them. 9

— Chuck Canterbury

lets as feed. It ends up in
their gizzards and kills
them.””

The Army has spent about
$1.75 million trying to find a
long-range cure for the prob-
lem, which has killed thou-
sands of waterfowl.

More than 700 soil sam-
ples have been taken in the
flats since May 1990 in ef-
forts to find the primary
“*kill zones,"' Canterbury
said.

“When we get the answers
back sometime this winter,
we'll know how extensive
our problem is,” he said.

Studies have begun on re-
moving, neutralizing or cov-
ering the toxic material, the
Army said in a news release.

Nature, however, may
have provided a short-term
solution.

**One lead, unsubstan-
tiated at this point, came
from some boardwalks we'd

built in the area,” Canter-
bury said. “We had quite a
windstorm recently and it
blew some of the board-
walks into the hottest areas.

“We haven’t had any
die-off there and it’s conceiv-
able that the boardwalks are
scaring them off — acting
like a scarecrow.

“Maybe we need to set up
some scarecrows out there.”

Meanwhile, the state epi-
demiologist said there is lit-
tle health risk from eating
some of the contaminated
birds.

“While the risk of adverse
health effects from potential
exposure to elemental water-
fowl cannot be said to be
zero, based upon evidence
from available scientific da-
ta and findings of the ongo-
ing investigation, the risk
can be said to be so low as to
constitute no basis for public
health concermn,” Dr. John
Middaugh said.

No additional steps need
to be taken so long as hunt-
ers follow common-sense
rules and pass up sick water-
fowl or waterfowl found
dead, Middaugh said.

Hunting has been banned
in the area.

ANCHORAGE DAILY NEWS
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Army surveys bird deaths

ANCHORAGE—U.S. Army scientists are
trying to determine the scope of white phosper-
ous contamination on a firing range at Fort
Richardson in efforts to reduce the number of
waterfowl being killed in the area.

: The Army announced in February that
white phosporous from artillery shells has killed
thousands of birds, primarily ducks, in the
Eagle River Flats about 12 miles east of
Anchorage.

The Army has spent about $1.75 million on
the study since 1989 to determine the cause of the
bird deaths and to reduce the exposure of other
birds to the chemieal, officials said.

In a recent letter to the U.S. Fish and Wild-
life Service, State Epidemiologist John Mid-
daugh said consumption of waterfowl taken in
the Anchorage area poses low health risks.

A hunter would have to eat 3,333 teal before
absorbing a fatal dose of white phosphorous, his
letter said.

“While the risk of adverse health effects
from potential exposure to elemental phosphor-
ous in waterfowl cannot be said to be zero, based
upon evidence from available scientific data
and findings of the ongoing investigation, the
risk can be said to be so low as to constitute no
basis for public health concern,”” Middaugh said
in his letter.

“Usual, common sense precautions by duck
hunters are sufficient to assure safety for hun-
ters and their families. Hunting was and is ban-
ned at ERF (Eagle River Flats). Hunters should
not consume sick waterfowl or waterfowl found
dead,” he said.
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Phosphorous-tainted ducks pose
low health risk on dinner table

By NANCY PRICE
TIMES WRITER

Nearly 300 duck gizzards were taken from upper
Cook Inlet hunters earlier this month for analysis
by U.S. Army scientists, who are trying to deter-
mine whether the waterfowl were contaminated by
white phosphorous at Fort Richardson’s Eagle
River Flats.

The Army announced in February that white
phosphorous from artillery shells has killed thou-
sands of birds, primarily ducks, at the flats since
1981, The Army used the area, located at the mouth
of the Eagle River on Knik Arm about four miles
west of the Glenn Highway, as an artillery range
until 1990. :

Consumption of waterfowl taken in the Anchor-
age area poses low health risks, state epidemiolo-
gist John Middaugh said in a recent letter to the
U.S. Fish and Wildlife Service. The gizzards were
collected by state and federal officials.

Middaugh was out of town and could not be
reached for comment Thursday.

- A hunter would have to eat 3,333 teals to absorb
a fatal dose of white phosphorous, Middaugh’s let-
ter said. .

“While the risk of adverse heaith effects from
potential exposure to elemental phosphorus in
waterfowl cannot be said to be zero, based upon
evidence from available scientific data and find-
ings of the ongoing investigation, the risk can be
said to be so low as to constitute no basis for public
health concern,” the letter said.

*“Usual, common sense precautions by duck
hunters are sufficient to assure safety for hunters

and their families, Hunting was and is banned at
ERF (Eagle River Flats). Hunters should not con-
sume sick waterfowl or waterfowl found dead,” the
letter said.

Army wildlife biologists have conducted 13 heli-
copter surveys of the flats and adjacent wetlands
since May — the last survey was earlier this week
— and found evidence of new bird kills in the flats .

* but not in off-post locations, post spokesman Chuck
- Canterbury said.

Biologists also paddled canoes around lakes at
Fort Richardson this summer and found a dead
grebe on Clunie Lake about two miles east of the
flats. Tissue samples indicated white phosphorous
was present.

Scientists from the Army’'s Cold Regions Re-
search and Engineering Laboratory in New Hamp-

shire are trying to determine how to remove, neu-
tralize or cover the toxic materials.

After taking more than 700 sediment samples in
the flats during the past 16 months, scientists deter-
mined that white phosphorous pellets were concen-
trated in “hot spots.”

Surveys showed the chemical is concentrated
mostly on low, wet ground, Canterbury said.

“If a shell hit ground that was high and dry, the
phosphorous would hit and burn,” he said. “But if it
went into a pond or swamp, it was extinguished,”
he said. “That’s why the pond areas tend to accu-
mulate more.”

The Army has spent about $1.75 million, includ-
ing $500,000 this year, to determine the cause of the
bird deaths and to decrease exposure of other birds
to the chemical, Canterbury said.

ANCHORAGE TIME!
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Army pinpoints chemical hot spots

U.S. Army oiticials at Fort
Richardson announced
preliminary findings Wednesday
of 1esting done on more than 700
svdiment samples taken from the
Eagle River Flats this summer.
Earlier research done by Army
scientists indicated white
phosphorus from artillery rounds
fired into the Flats was respon-
sible for the high rate of water-
fowl deaths in the area.

The soil tests have revealed
that there are *‘hot spots’’ where

white phosphorus pellets are con-
centrated and where birds die in
larger numbers. These areas are
confined to low wet ground,
researchers from the U.S. Army
Cold Repions Research and
Engineering (CRREL) Labora-
tory say. The researchers are
continuing to focus their concern
on defining the scope of the
white phosphorus contamination
and preventing or lessening
exposure of other birds to the
chemical.

In conjunction with the soil
testing, researchers from Dart-
mouth College Medical School
observed waterfowl mortality,
predation of sick and dead
waterfowl by other animals and
collected tissue samples for lab
anaylsis. At the Dartmouth lab,
studies on domestic ducks
exposed to white phosphorus are
proceeding, Army officials
report. Because white phos-
phorus is not a naturally oceur-

(See Bird Deaths, Page 9)

Bird deaths confined to Flats
study findings indicate so far

(Continued from Page 1)
ring substance, little has been
documented or is known about
its effects on birds.

CRREL personnel have also
begun formuiating studies of
ways t0 remove, neutralize or
cover the toxic material.

Since May, Army wildlife
biologists have conducted - 13
helicopter surveys of the Flats
and wetlands adjacent to the
post, looking for indications of
sick or dead birds. Although no
carcasses or dying birds were
found in off-post areas, includ-
ing Goose Bay and Fire Creek
just north of the post, waterfowl
mortality still occurs on the Eagle
River Flats.

Additionally, the biologists

have intensively searched the
Flats for any evidence of
predator deaths. So far, the car-
cass of one juvenile bald eagle
has been found. Herring gulls,
ravens and eagles are the primary
predators on the Flats.
. Systematic searches of lakes
on Fort Richardson have also
been conducted via canoe. One
dead bird, tentatively identified
as a grebe, was found at Clunie
Lake, about two miles east of the
Flats. Tissue samples from the
bird had white phosphorus in
them, The only other bird ever
found to contain white
phosphorus outside the Flats was
a mallard hen discovered in 1988
at Gwen Lake, also on the
military installation.

Several herring gull eggs from
the Flats were found to contain
white phosphorus. However,
those eggs left in that nest
hatched successfully. Research-
ers have not drawn any conclu-

sions from this finding.

In recognition of the possibil-
ity that birds visiting or raised on
the Flats can fly to nearby
wetlands, the task force conduct-
ing the study of the area con-
tacted the Alaska Department of
Health and Socijal Services for an
opinion regarding health risks
associated with eating those
birds.

Following a review of the
investigation findings, Dr. John
Middaugh, state epidemiologist,
concluded that the risk from
eating affected birds can’t be said
to not exist. Nonetheless, the risk
can be said to be so low as to
constitute no basis for public
health concern.

Common sense should rule,
Middaugh said. Hunting at the
Flats is banned. Moreover,
hunters shouldn’t eat sick water-
fowl or those found dead.

As part of the continuing
study of this aspect of the deaths,
state and federal wildlife officials
have collected nearly 300 duck
gizzards from upper Cook Inlet
waterfowl hunters. The gizzards
will be analyzed by CRREL
scientists for levels of white
phosphorus and lead.
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APPENDIX E

COST ANALYSIS FOR FIRING OPTIONS IN THE

EAGLE RIVER FLATS
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21 May 1991

Information Paper

SUBJECT: Cost Analysis for Firing Options in the Eagle River
Flats (ERFs)

l. Cost analysis of the various Firing Options are provided
below. These Cost Estimates reflect only those relocation costs
that will occur while the Units are travelling To and From Ft
Wainwright/Ft Greely to perform Artillery or Mortar Firing. It
does not include other costs associated with the performance of
these Training Exercises. All costs are in FYS1 dollars.

2. ™o Firing" option. 4/11 FA PCS to Fort Greely. The cost
associated with the releocation will be approximately $21.6
Million with a recurring annual cost of $1.4 Million.  This
includés the relocation of 418 Soldiers from 4/11 FA, 35
Soldiers from DISCOM, the hiring of 21 additicnal civilian
employees to include the purchase of equipment/supplies, and the
cost of Renovation/ Construction Projects at Fort Greely that
are necessary if the "No Firing" option is approved.

Funding Appropriations Recurring
Annually

Military Personnel, Army $3,200,000

Operatjon & Maintenance, Army 2,400,000 $1,400,000
Other Procurement, Army 610,000

Army Family Housing 5,200,000
Military Construection, Army 10,200,000

Total $21,610,000

3. 1ST Brigade transportation NOR to conduct for one (1) Mortar
Firing Training Exercise. Listed below are the estimated costs
assoclated with this Training Event:

Vehiecle Operation (CLII,III & IX): $104,000
44 PAX Bus (1 each): ’ 5,000
Silverside (1 each): < 4,000

Total *$113,000

* This training must be conducted four (4) times a year (once-a
Quarter) in accordance with the Division Training Guidance and
DIV REG 350-~13 "Weapons Qualification".
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cont'd (21 May 1991) ]
Subject: Cost Analysis for Firing Options in the Eagle River -
Flats (ERFs)

4. "Winter Firing” option. 4/11 FA performs Artillery Firing
for 14 days in July. Listed below are the estimated costs
assoclated with this Training Event:

Vehicle Operation (CLII, III, & IX) : $67,000
Vehicle and Equipment Line Haul (48 Trailers): 99,000

44 PAX Busies (8 each): 10,000
Silverside (2 each): 2,000
Total $178,000

5. '"Winter Firing" option, assuming lst Brigade does not

require summer Mortar Training, performs one (1) Mortar Training
NOR during the Winter Months will be approximately $28,250.

Twana Jone

Program Analyst/863-8123
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VEGETATION ZONES AND PLANT COMMUNITIES,
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Vegetation Zones and Plant Communities found in the Eagle River
Flats by the Cold Regions Research and Engineering
Laboratory Research Team in 1990

Outer Mudflats (Adjacent to Knik Arm):

Bare or sparsely vege:tated by alkali grass (Puccinellia sp) or
occasional annual species such as Salicornia europea or
Atriplex alaskensis.

Salinity in this zone: 15-25 parts per thousand (ppt)

Raised Levees along Banks of Eagle River and other large
Distributaries:

These well drained soils are occupied by Elmus sp., commonly
called Beacg Grass.

Inner Mudflats:

Vegetation includes alkali grass, annual herbs, Trigleochin
maritimum and Plantago maritima.

Salinity: 12 to 20 ppt in standing water

Waterfowl use: Geese graze in this zone

Inner Sedge Marsh:

Vegetation is dominmated by the sedge Carex lyngbvei which
grows to over 3 feet in height.

Salinity: 2-9 ppt

Waterfowl Use: New shoots of this sedge grow in the Fall
and are consumed by migrating waterfowl
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Introduction

The U.S. Fish and Wildlife Service (Service) has conducted seasonal aerial
waterfowl surveys of Eagle River Flats (ERF) from 1988 through 1%%0 as part of
the ongoing waterfowl-mortality studies on ERF. The purpose, history and status
of this investigation have been presented elsewhere (Tweeten 1989, ESE 1990) and
will not be repeated hers. The objective of the 1990 effort was to monitor
waterbird utilization of ERF during spring, summer and fall.

Study Area

Eagle River Flats is a salt marsh complex comprising 2,500 acres located along
the southern side of upper Coock Inlet, approximately 10 km east of Anchorage
(Figure 1). A detailled description of the area is presented. elsewhere {ESE
1990).

Methods

Rerial surveys of the study area were flown by the Service and Bill Quirk of the
U.S. Army from April through October, 1990. Surveys were flown usging fixed~wing
aircraft at an airspeed of approximately 70-30 mph and at an altitude of 150 to
300 feet. Parallel transects were flown at intervals which permitted total
coverage of ERF. Numbers of waterbirds were counted or estimated and recorded
by species or speciles group with a cassette tape recorder. Tide, anow and ice
conditions were also noted. When bald eagles were present, a perimeter survey
of the treeline was flown to count perched eagles. Tapes were transcribed in the
office.

No attempt was made to stratify ERF by habitat type or classify bird utilization
by habitat type. However, the ERF study area has traditionally been divided into
four zones; areas A, B, C, and D (Figure 1) (Tweeten 1989, ESE 1990). Boundaries
of these zones were expanded for aerial surveys, as indicated in Figqure 1, and
observations of birds were recorded by area for the majority of surveys.

Results

Moisture Conditions. Although a record amount of snow fell in the upper Coock
Inlet region during the winter and spring of 1989/90, timing of breakup in the
Inlet appeared about average 1f not somewhat early. The speed and pattern of
breakup may have been influenced by volcanic dust deposits from several eruptions
of Mt. Redoubt over the winter, particularly in the lower Inlet (Hupp 1590).
Ice and snow covered 85% of ERF on 13 Apfil, the date of the first aerial survey.
Approximately 30% of Eagle River was open from the mouth, and the few birds
Present were observed along the coast. Snow melt proceeded rapidly, to 50% by
17 April, 30% by 20 April, and by 23 April the west side (Area A) was completely
open and meltwater covered ice on ponds in other areas, By 26 April most of ERF
had been flooded and opened by high tides. The summer was very dry, and much of
Area A dried up and significant portions of Areas C and D lost water. High tides
and heavy September rains re-flooded most of ERF. A cold snap in early October .
resulted in the formation of skim ice over all ponds on 2-3 October, however,
swans were able to keep enough water open to permit feeding. High tides helped
reopen ERF by 5 Octeber. Ponds remained open until 11 October when they began
freezing and by 15 October most of ERF was frozen again. Warmer weather and the

open river provided limited habitat for low numbers of waterbirds until late
October.
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Aerial Survevs. The Service flew 25 aerial surveys of ERF between 13 April anpg
23 Cctcoer, 1990. In additizn, Bill Quirk of the U.S. Army flew 8 suzveys during
fall migration. Helicopter mortality surveys also provided some data on live
bird abundance, however, results are not directly comparable to the fixed-wing
surveys.

Results of the 1990 aerial surveys are presented in,Table 1 and Figures 2-41,
Data from aerial surveys flown by the Service in 1988 and 1989 are presented ip
Figure 4 to demonstrate annual variation in numbers of major waterfowl groups
utilizing ERF.

Migration Phenologv. Generally, spring breakup progresases from east to west in
upper Cook Inlet (Butler and Gill 1987, Hupp 1990). Therefore the salt marshes
of the western Inlet, including ERF, provide the first open habitat to early
arriving migrants, generally by early to mid April. Most migrants or local
nesters dispersze to nesting grounds by mid to late May, and numbexrs of waterbirds
on coastal marshes, excluding nesters, are relatively low. By mid to late July,
migrants and locally produced young return to coastal marshes where migrating
populations of various species increase and decline until the salt marshes
freeze, generally by mid-October in upper Cook Inlet but occagsionally extending
into November. A brief descriptioen of migration and peak numbers of maijor
waterbizd species follows: .

Swans. Both tundra (Cygnus columbianus) and trumpeter (C. buccinator)
swans use upper Cook Inlet and its salt marshes, including ERF, as a staging area
during migration through the Matanuska Valley. During spring, utilization of ERF
ia relatively low compared te fall, and swans generally do not arrive until late
April. Swans are found only in small numbers by late May and do not nest on ERF,
By late August or early September swans reappear on ERF and numbers increase
gradually, peaking during the first 10 days of October (Figure 4). Up to 1500
swans were counted on ERF in ground or aerial surveys in 1988 and 1390. Annual
variations in weather patterns and freeze-up are important factors determining
the numbers of swans utilizing ERF and Cook Inlet.

Gaasa, Three species of geese regularly use ERF, Canada geese (Branta
canadensis), greater white-fronted geese (Anser albifrons) and snow geese (Chen
caerulescens) (Loranger and Eldridge 1986, Nysewander et al, 1986, Butler and
Gill 1987). Of the three, Canada geese are most cemmon throughout the season and
may breed on ERF. Snow geese occur in significant numbers only during spring
migration, and white-fronted geese occur occasionally in small numbers throughout
the season, but generally depart the area by late September. Canada geese are
often amosng the first migrants to upper Cook Inlet, occaszionally arriving in late
Mazch but generally not until the firat week in April. . Except for breeders, they
generally depart the region by the first week in May. In fall, Canada goose
numbers build gradually on ERF in early August then rapidly to a peak of 2000 -
3000 from mid to late September. An_abrupt decline usually occurs during the
first week of October (Figure 4). ~

Ducks. A variety of duck species, primarily dabblers, utilized ERF during
the season (Table 1). Annual variations in porulation sizes of various species,
a8 well as weather patterns, affect the numbera of ducks that utilize ERF. More
ducks were recorded during fall, 1990 than previous years but fewer were recorded
in sprirng than in 1988. The most common gpecies in 19%0 were alse the most
common recorded in previous surveys (Tweeten 1989, ESE 19%0). These include
mallards (Anas platvthvnchos), northern pintails (A. aguta), American wigeon
(A. americana), green~-winged teal (A. crececa) and northern shoveler

(A. clvoeata). Mallards and northern pintails were the most abundant duck
species recorded in 1990.

The timing of spring and fall migration varies with species depicced iz Figure 3,

where nuzbera of three common duck species recorded on 1990 aerial surveys are
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plotted. Northern pintails are generally among the first migrants to upper Cook
Inlet, including ERF, arriving as soon as open water and feed is available,
usually in early 3pril. Other species of ducks quickly folleow and spring numbers
generally peak bty mid-May as migrants disperse to breed. ‘Selleras (1979)
discusses nesting habitat and bird abundance in Cook Inlet refuges, similar to
ERF. -Numbers are generally low on ERF through breeding and molting, but increase
rapidly beginning in early Augusat. Northern pintails are the earliest migrants
south, and generally depart the area by late September. As northern pintails are
leaving, mallards begin staging with peak numbers occurring in late September
through mid October, Generally mallards are the last migrants to leave ERF,
often remaining until freeze-up forces their departure. The majority of other
duck species depart the area in late September,

Bald EZagles. CGCenerally bald eagles (Haleateetus leucocephalus) are more
common in spring than in fall although 27 were observed on a 14 October, 1990
survey (Table l). Bald eagles prey on waterfowl in ERF, therefore, the abundance
of eagles closely parallels the migration of waterfowl. In spring eagles appear
in mid April, remain until mid May, and then depart for nesting areas. They
appear i lower numbers in late August. In addition to providing a readily
available food source of sick or dying waterfowl, ERF also provides ideal habitat
for eagles with the nearby bluffs and trees. In spring, there are more bald
eagles per mile cof treeline in ERF than in any other bay in upper Coock Inlet
(Butler, pers. comm).

Shorebizda. Other than the combined speciea of greater and lesser
vellowlegs (Princa sp.) it is difficult to identify shorebirds to species from
the air, particularly in winter plumage. Therefore all shorebirds were combined,
which does not demonstrate the difference in timing of migration of wvarious
specles or identify important species to ERF. However, it is clear that during
June and July several thousands of shorebirds utilize ERF and that it is an
important staging area, particularly for fall migrants. Common species to ERF
probably include least (Calidris minutilla), semipalmated (C. pusgilla), western
sandpipers (€. m2uri), and dowitchers (Limnodromus spp.) in addition to
yellowlegs (Gill, pers comm,). Ground counts would be needed to quantify use and
to identify species,

Gulls and Tarns. Gull species were combined for aerial surveys, however,
mew gulls (Larus canus), glaucaus-winged gulls (L. glaucescena) and Herring gulls
(L. argentatus) were most common. A small colony of nesting mew gulls is located
in Area D. Nesters arrived by late 2pril and migrants peaked in early Mav.
Gulls were common through summer, but were rarely observed after late September.
Arctic terns (Sterna paradisaea) and possibly the less common Aleutian tern
(S. aleutica), which can not be distinguished from the air, were late migrants,
arriving near 1 May, with peak numbers recorded in late June, when they depart
ceoastal marshes.

Spatial Utilization of Eagle River Elats by Waterbirds, AaAlthough general in
nature, the objective of classifying numbers of birds by Areas A, B, C and D on

ERF was to relate bird numbers to the four areas so that they might be compared
to ongoing and previous studies regarding mortality on ERF (Tweeten 1989, ESE
1990). Results of this classification are presented in Table 2.

Habitat use by waterblrds on ERF, with the exceptions of geese and cranes, is
directly related to the amount and type of water resources available. A series
of permanent or semi-permanent ponds in ERF as well as the Cook Inlet coastline
and Eagle River itself provide a variety of habitat.

Swans used the driest most shallow area, Area A, the least in spring and fall
(Table 2). Area D appeared to be preferred by swans in fall,

Geesgse utilized Area A more than elsewhere both in spring and fall (Table 2).

3
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Since Canada geese are primarily dry land grazers, preference for drier habitat
is understandable. Observaticns of flocks were usually along the banks of Bagle
River or the coastline near the mouth, generally the driest locations on ERF.

Ducks in general were most coxmen on Areas A (well flooded) and € in the spring,
Area D in the summer (Area A was essentially dry in summer), but evenly
distributed in the fall when razins and tides had re-flooded most of ERF. Some
apecies specific differences were apparent in fall (Table 2). Green-winged teal
were most common in Area A, mallards and northern pintails were evenly
distributed, and American wigeon were most common in Area D,

Discussgion

Concern over the mortality of waterbirds on ERF has often led to the question:
"How many birds utillze ERF that could potentially be exposed to the contaminant
causing mortality?”™ The numbers of birds that die on the area or leave and die
elsewhere after contamination is related to the numbers that use the area.
Through aerjal and ground surveys we have attempted to address this question.
However, there are several factors that complicate the determination of the
numbers of birds utilizing ERF. These include: 1) natural annual variation due
to changes in weather and habitat conditions and population fluctuations, 2)
daily fluctuations in migrating bird populations that make it difficult to count
birds at peak abundance 3) difficulty in detecting all birds due to visibility
problems and 4) daily turnever or "roll-through" of the birds on ERF (are the 10
mallards wa observed today the same 10 wa observed yesterday or replacements?).

The annual variation in numbers of birds utilizing ERF 13 evident in the three
years of aerial surveys as well as various ground counts. Swan numbers in the
fall have varied considerably, as have geese numbers throughout the season.
Butler and Gill (1987) counted over 100,000 geese in upper Cook Inlet in the
spring of 1985, but only 51,000 in 1986. Similar variations can be expected con
ERF for most species. Therefcre, a determination of peak numbers must be based
on counts conducted over several years, rather than any one.

Daily fluctuations in bird numbers on ERF, whether from natural movements or man-
made disturbances, are significant. An examination of data presented in Table 1
during October, where counts were conducted on nearly a dailly basis for short
pericds, illustrates this point. Counts can also vary dramatically on the same
day, depending on tide conditicns, feeding activity and disturbances. The only
way to assura that peak numbers of birds have been counted for a particular time
period, such as fall migratisa, is to conduct numercus surveys. Although the 33
surveys conducted in 13530 were considerably more than previous years, we can
still not assure that peak numpers were counted for any species.

The numbers of birds cbserved that are presented in this report can only be
considered minimum counts. It is well recognized that aerial surveys for most
species of birds (except swans) represent only a fraction of those that are
actually present due to varicus wvisibility factors. These factors include
weather conditions, type and speed of aircraft, observer capability, size of
bird, flock size, habitat type, and season. For example, a group of 100 drake
mallards is much easier to see in spring, when they are in full breeding plumage
and vegetation cover is low, than two or three drakes molting together in late
summer when they are in eclipse (brown) plumage and the vegetation is tall.
However, it is more difficult to obtain an accurate count of large flock sizes
(they are generally underestimated) than small ones.

To determine how many birds are present but not counted by the aerial survey
generally requires a ground count (or photograph) that is conducted at or near
the same time as the aerial survey. For a variety of reasons this was not
feasible on ERF. We can utilize ground/air ratios, referred to as visibility
indices, from other, similar areas to estimate what actual numbers might approach

4
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on ERF, assuming that the visibility indices are appropriate. Unfortunately,
most wvisibility indices were established for spring breeding pairs on large
areas, which likely makes birds more difficult to see than the floeks that
usually occur on ERF. However, based on other astudies (Conant et al. 1989) and
previous experience, I have adjusted published visibility indices so that they
may better reflect conditions on ERF. It should be clearly understood that this
is only an approximation to demonstrate the fact that aerial counts are not
actual counts, and that actual wvisibility indices could only be determined from
ground work on ERF. Peak counts of various species or species groups from an
aerial survey conducted on 28 September 1990 with eatimated visibility indices
are presented in Table 3.

Regardless of peak numbers of birds, we have no useful method for determining the
numbers of total birds of any species that move through ERF during the year or
any season, Without marking birds, it is impossible to determine how many
individuals remain on ERF from day to day or how many are replaced. Peak numbersa
recorded on aerial or ground surveys, whether expanded with visibility indices
or not, will not approximate the actual total number of birds that utilize the
area. It is clear that ERF is an important staging area for various species
" during spring and fall, particularly conaidering its relatively small size
compared to other Cock Inlet marshes. Cessation of shelling by the U.S. Army and
the termination of sport hunting on ERF will likely c¢ontribute to increased use
of the area by waterbirds over time. The implications of increased bird
utilization and potential for properticnal increased mortality should be
evaluated.

Habitat utilization on ERF by waterbirds depends largely on the availability and
quantity/quality of water present. However, some species specific preference for
certain areas may occur which may influence management decisions on ERF.
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Table 1. Rumbers of birds by apacies and/or species group observed during aerial surveys of Eagle River Flats in 19%0 (not corrected for visibility
factors.

4/13 4/20 4/23 4J26 S/3  5/8 5/13 S/24 S/30 6/22 6/29 /16 1/24 7730 8/7

Swans {Cygnus ap.} 14 & 11 3 1 5
GCeesa
Greater White-fronted Goose (Anser albifrons)
Snow Goose (Chen caerulescens) 25 600 2 .
Canada Gooae ({Branta canadensis} 42 a0 300 249 2 17 25 100 152
Subtotal Geese 42 k]:1+] az2s 863 8 11 3 1 4 17 25 100 152
Ducks
Green-winged Teal ({Anas crecca) h 10 48 228 130 32 7 63 20 20 50 100 2
Mallard {Anas platyrhynchea) 2 50 189 72 27 9 32 60 11 57 60 134
Horthaern Pintail {Anas acuta} k| 45 228 64 64 37 2 32 k| 45 56 557
Horthern Shovelar {Anas clypeata) 21 40 [} 4 :
hnerican Wlgecn (Anaa amearicana) 5 S 57 89 42 50 116 110 q 50 40 1Y
Canvaaback {Aythya wvalisinerla)
Roadhead (Aythya americana)
Greater Scaup (Aythya marila)
Goldeneys (Bucephala sp.) 2
Bufflcehead {Bucephala alboola)
Mecganser {Murqus 3p.}
Subtotal Ducka 5 108 423 262 448 130 124 95 251 144 28 202 266 907
Other
Dald Eagle {Haliaeetus lcucocephalus) 18 14 20 " i
Sandhill Crane {Grus canadensis) 2 21 2 2 2 2
Shorebird ap. 1 15 2 24 143 52 102 439 1026 995 531 325
Gull {Larua sp.) 2 40 35 17T 163 71 40 10 65 25 3 20 9
25 k) | 10 80 77

Azrctic Tern (Arctic gtern)
Cummon Ravan {Corvuy gorax)
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Table 1. Continuad.

Bf13 8/25 $/5 9/8* 9/11 9/15% 9717 9/24 9/2B 9/29% 10/3* 10/4 10/5% 10/8* 10/% 10/11
Swans {Cygnus sp.) 1 60 13 60 123 243 561 500 1460 650 620 269 125 48
Geess
Greater White-fronted Goose {Anser slbifrons) 25 50
Snow Gooas {Chen caeruleascens)
Canada Goose {Branta canadensis) 135 300 412 355 2450 1040 815 425 180 930 360 720 240 1c00 100
Subtotal Geese 160 350 112 2250 355 2450 1040 815 425 190 830 360 720 240 1000 100
Ducks
Green-winged Teal {hnas crecca) 2 3o 27 20 112 295 175 220 200 45
Mallard {Anas platyrbynchosj 136 200 250 127 30s 609 1366 772 1500 473
Northern Pintail {(Anas acuta) 767 Boo 174 732 790 407 571 30 300 2
o Northern Shoveler {Anas clypesatn) h. 20 kL] L ¥ 167 a4z 5 50 41
hmerican Wigeon {Anas americana} 50
Canvaaback [Aythya valiasineria)
Redhead (hAythya americana)
Greater Scaup (Aythya marila)
Goldenaye (fucephala sp.j
Nufflehead {Bucephala albeola)
Merganser (Merqus ap.)
Subtotal Ducks 905 1100 919 1403 969 1470 1528 1858 2355 1130 1515 1122 1120 1860 2100 561
Other
Bald Eagle ({lilalineetus leucocephalus) 2 2 2 4 6 18 7 7
Sandhill Crane {Grus canadensis) 4 52 16 10
Shorebird ap. 2 8 20 [3
Gull (Larus sp.} 2
hrctic Tern (Arctic tern)
12 10 140

Common Raven {Corvus corax)

IRt 5 0 MR o R O S0 o
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Table 1, Continued,

10/14#

19/15

10/20~

10/23

S5wana {Cygnus sp.)

Gueae
Groaater White-fronted Goosa (Anser albifrons)
Snow Goose (Chen caeruleacens)
Canada Goosa {Branta capadensis)

9%

5%

Subtotal Geosa

Ducksa
Green~vwinged Teal (Anas crecca)
Mallard (Anas platyrhynchog)
Horthern Pintail {Anas scuta} L}
Horthern Shoveler (Anas clypeatp)
hmerican Wigeon {Anas americanal
Canvasback (Aythya vallsineria}
Redhead {Aythya americana)
Greater Scaup {hythya marila}
Goldeneye (Bucephaia 3p.}
Bufflohead (Bucephala albeola)

Mergansar (Mergus sp.})

100
as0

12

k1

Y b

Subtotal Ducks

1218

950

i2

k)]

Other
#ald Eagle (Baliaeetus leucocephalus)
sandhill Crane (Grus canaden3zis)
Shorebird ap.
Gull {Larus 2p.}
Arctic Tern {(hArctic tern)
Common Raven (Corvus corax)

27

16

40

* Conducted by Bill Quirxk, U.5, Army

969000 2N0



Table 2. Percent of total observations* recorded in areas A, B, C, D of Eagle River Flats (Fig. 1) during
apring, summer and fall for major waterfowl groups and species,

Spring Summer ' Fall
A B c D {n) A B C D {n) A B Cc D {n)
Swans 12 30 35 23 {42) 0 0 0 0 19 17 21 43 {4,560}
Geese 51 0 0 4% (1,220) 0 0 0 100 (117} 48 11 23 18 (3,717
Ducks 3s 13 43 9 {1,100} 5 3 46 45 {733) 28 24 24 25 {13,974)
Green-winged teal 54 13 14 19 {2,235)
Mallard 25 24 25 26 {(6,600)
Northern pintail 25 34 22 18 {3,513)
American wigeon h 5 10 36 49 {1,350}

0t

* Represents only observations classified by area

e e
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Table 3. Number of waterfowl obzerved on Eagle River Flats on September 28,
1990, expanded by estimated visibility factors.

Observed Visibility Expanded
Species . Total Index (*) Total
Swans 561 1.0 (1.0) 561
Canada Geese 465 1.3 (2.7 553
Ducks
Green-winged Teal 175 4.5 (12.7) 787
Mallard . 1,366 2.0 (4.2) 2,732
Northern Pintail 571 2.5 (3.7) 1,427
Northermn Shoveler 82 2.5 (4.4 1205
American Wigecn 141 2.5 (5.9) 353
3,321 5,504

* Actual visibility indices calculated for waterfowl breeding population surveys
on the Yukon Delta, Alaska.
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Figure 2., The nu.mbex_:s of awans, geese, and ducks observed on Eagle River
Flats during aerial surveys conducted in 1990.
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APPENDIX H

ARTILLERY TEST FIRING IN RELATIONSHIP TO PROTECTION

OF THE UNDERLYING SEDIMENTS IN THE EAGLE RIVER FLATS
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ARTILLERY TEST FIRING IN THE EAGLE RIVER FLATS

1. There exists a continuing need to conduct artillery and mortar
training in the Eagle River Flats Impact Area on Fort Richardson.
Since the cause of the waterfowl mortality in the Eagle River Flats
has been identified, ways to conduct firing into the flats without
exacerbating the <urrent white phosphorus (WP) problem must be
determined. Winter only firing has been proposed as a solution to
the problem. The seasonally frozen ground and the ice layer which
forms over the flats during winter may provide protection for the
buried WP particles and prevent them from being disturbed and
redistributed. To test this hypothesis, Cold Regions Research and
Engineering Laboratory (CRREL) conducted a series of live-fire
tests in the Eagle River Flats with 105mm howitzers and 60mm and
81lmm mortars in March 1991. Preliminary results of this research
showed that disturbance to soil sediments below a 1 to 2 foot ice
layer over the flats was minimal when point detonated (exploding on
contact) fuse rounds were employed (CRREL Report Attached). The
howitzers created 8-10 foot diameter craters in the ice with only
one round penetrating the ice and exposing the soil sediments below
(virtually all frozen soil sediments remained undisturbed). Effect
from the mortars was even less severe, creating shallow craters
with slight depressions in the center. Additional research will be
needed in the early winter to determine ice formation rates and
thicknesses.

2. CRREL has conducted further testing of the impacts of artillery
firing into WP contaminated sediments in summer 1991. CRREL used a
six (6) pound explosive charge (similar to the charge in a 105mm
howitzer) placed 10cm deep in sediments of a shallow pond where WP
is known to be present. Plastic sheets to catch ejecta were placed
over the water surface. Sampling and testing of sediments for WP
in the vicinity of the buried charge were conducted prior to
detonation. Following the explosion, the material displaced and
collected on the plastic sheets was analyzed for WP. Preliminary
results show that the concentrations of WP in the displaced
material was on the order of several times the magnitude of the
initial sampled sediment material. The explosive charge also
exposed WP along the crater walls in larger concentrations than
were detected in the initial sediment samples.
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3. The results of the March 1991 live-fire test clearly showed
that seasonally frozen ground and an ice layer can provide
protection for the buried WP particles in the frozen sediments in
the Eagle River Flats. The simulated test firing in summer 1991
strongly indicated that firing munition rounds into the Eagle River
Flats without some type of sediment protection would cause further
contamination of soil and water with WP. The exploding rounds will
expose and redistribute buried WP particles on the soil surface and
in the ponds.
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ARTILLERY TEST FIRING INTO EAGLE RIVER FLATS
DURING THE WINTER

INTRODUCTION

The Eagle River Flats (ERF) is an estuarine salt marsh in upper Cook
Inlet on Fort Richardson. The2500-acre salt marsh has been used as an U.S.
Army artillery impact range into which artillery shells, mortars, rockets and
illumination flares have been fired over the past 40 years. Hundreds of
waterfowl have been found dead annually during fall and spring migrations
for the past 10 years in Eagle River Flats. The cause of this unusual mortality
has remained a mystery despite numerous investigations over the past five
years by federal and state agencies. Analysis of waterfowl carcasses recovered
from Eagle River Flats by various wildlife laboratories ruled out avian
diseases and lead poisoning, and analysis of sediment and water samples did
not show significant levels of any poisonous compounds or heavy metals. A
report by USATHAMA (ESE 1989) concluded that chemicals from explosive
ordnance were a probable cause of waterfowl mortality in ERF. Because of the
conclusions stated in the ESE report, firing into the impact area was
suspended by the Commanding General in February 1990. Despite closure,
large numbers of waterfowl continued to die during the 1990 spring and fall
migrations.

Because of CRREL's expertise in chemical analyses for munition
residues in soil and water and CRREL's expertise in Alaskan wetlands

ecology, we were requested by USATHAMA to test the hypothesis that
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munition compounds are the cause of mortality in ERF. Over 250 sediment
samples, as well as tissue from waterfowl observed to die or found dead in the
salt marsh, Qere collected and analyzed during the spring and fall 1990.

White phosphorus was found in sediment from the bottom of shallow ponds
used extensively by waterfowl. In addition we found white phosphorus in
the gizzards of all 19 waterfowl carcasses collected in Eagle River Flats (Racine,
et al., 1991) ‘

Since the highly toxic white phosphorus or elemental phosphorus (P4)
does not occur in nature and is extremely reactive and quickly oxidized or
burned in the presence of oxygen, the mechanism by which unburned white
phosphorus entered and was stored in the salt marsh sediments is important
to understand. Eagle River Flats was contaminated by the firing of white
phosphorus containing smoke projectiles. When a smoke projectile bursts,
particles of white phosphorus ignite, producing a dense white cloud of
smoke. Burning particles are extinguished when they fall into the water of
the shallow ponds in ERF. Because white phosphorus has a high density and
a low water solubility, particles would sink through the water column into
the bottom sediments where periodic tidal flooding of the ponds with silt-
laden waters would cover the particles. Bottom sediments in these ponds are
very anaerobic, providing a suitable environment for white phosphorus
storage. Oxidation in these anaerobic conditions will be extremely slow
(Davidson et al. 1987, Sullivan et al. 1979). Thus white phosphorus in the
sediments of ERF could be stored indefinitely and will continue to be a hazard

to waterfowl even without additional inputs.

WHY STUDY WINTER ARTILLERY FIRING ?
Because of the white phosphorus in the sediments of the ponds, there

is some concern that renewed firing of HE artillery projectiles into the flats
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would possibly cause redistribution of bottom sediments with additional
white phosphorus particles made accessible to feeding waterfowl. When a
projectile explodes in a shallow pond, bottom sediments would be thrown up
and out from the crater, falling back down into the water and settling to the
bottom of the pond. White phosphorus partides in these bottom sediments
also would be thrown up and out, landing in the pond and settling to the
bottom of the pond, on top of bottorn sediments already there. Theoretically
some of these white phosphorus particles could be oxidized and disappear
when they are blown out of the pond and up into the air during the
explosion. However the chances of much oxidation occurring are probably
low. When the white phosphorus projectile was originally fired into the flats
the white phosphorus was being oxidized under near ideal conditions prior to
falling into the ponds. That is the white phosphorus shell burst above the
ground surface in an airburst, the white phosphorus charge inside the
projectile was blown apart, and particles of white phosphorus ignited at well
above 30 © C (white phosphorus ignition point) and were burning when they
fell into the pond. In the case of a HE projectile expioding in a shallow pond,
the white phosphorus particles would be thrown up into the air along with
wet mud and water from the pond. The probability that a large percentage of
the white phosphorus particles would be oxidized under these less than ideal
conditions is probably very low although no tests have been undertaken as of
yet to confirm this hypothesis.

To avoid disturbing buried white phosphorus, winter firing into the
flats has been proposed. The seasonally frozen ground and the ice that form
over extensive areas of the flats during the winter might provide protection
for the white phosphorus and prevent it from being disturbed by firing. To

test this hypothesis a series of test firings was undertaken in March 1991 using
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105 mm howitzers and 60 mm and 81 mm mortars, the weapons most
commonly fired into the impact area by the 6th Infantry Division.

When and if remediatidn is undertaken the particular remediation
technique used will depend in part on whether firing is conducted year round

or confined to the winter.

METHODS
Site Characterization

Prior to the artillery tests, we made measurements in the impact area to
characterize site conditions. The proposed impact area for the test was an
approximately 500 m by 500 m area located on the east side of Eagle River,
about 500 m southwest of the EOD gravel pad (Figure 1). We measured ice
thicknesses and snow depths in the proposed impact areas and six cores of ice
and underlying frozen soil were taken by hand using a 3" SIPRE core barrel.
Ice thicknesses varied from 30 to 60 am. In each core, frozen sediment was
encountered below the ice. Sediment cores up to 25 ¢m were obtained at
some of the sites. Total frozen sediment below the ice is unknown but greater
than 25 cm. Snow depth averaged about 20 cm throughout the test impact
area. After the test firing, we photographed the craters formed by the
explosion of the HE projectiles and measured the diameters and apparent
depths of the craters. Samples of snow around the craters were collected for

later analysis of explosive residuals.

Seasonally Frozen Ground
In areas of the Flats without standing water, such as the slightly higher
ground along either side of the river and the sedge marsh area adjacent to the

EOD pad, the ground freezes seasonally each winter. The depth of seasonal
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freezing is dependent upon the depth of the overlying snow cover, frequency
of tidal flooding, and average winter temperatures. Sediments underlying
shallow ponds such as in Area C, may or may not freeze depending upon the
depth of water and whether the water freezes completely to the bottom of the
pond during the winter. During March 1991 the ground was frozen as deep as

40 cm.

Ice Cover Formation

An extensive ice sheet builds up during the winter in Eagle River Flats
because of periodic tidal flooding and aufeis buildup. The Flats are subjected
to periodic inundations with a thin layer of water during high tides that then
freezes. Subsequent high tides add additional thin layers of ice. Aufeis builds
up in the Flats as water from tributary streams along the sides of the Flats and
groundwater continues to drain into the Flats throughout the winter. The
wicking of water up into the overlying snow cover seem to inhance the
buildup of ice, allow inundations of areas that normally would be higher
than could be reached by tidal action alone. Exactly what percentage of the ice
buildup is due to freshwater aufeis and what percentage is due to tidal
flooding is not known at this ime. We are undertaking chemical and
petrograpic studies of the ice cores to try to determine the origins of the ice.

Areas of bare ground during summer build up a 30 to 60 cm layer of ice
cover during the winter. Areas of standing water, such as the ponds along the
margins have increased ice thicknesses of 40 to 50 cm. Part of the growth of
the thickness of the ice cover is due to freezing downward of the water but
much is due to the repeated thin flocding over the surface by aufeis and tides.

Elevation of ice surfacees in ponds is 40 to 50 cm above summer water surface
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elevations. Ice covered the shorelines around ponds in Area C that were dry

during the summer.

Artillery Test

The artillery test firing onto the ice of Eagle River Flats took place on 20
March 1991. The first part of the test consisted-of firing a series of 105 mm
howitzer high explosive (HE) projeciiles with point detonating fuses, the
configuration normally fired into the Flats for training, This was followed by
a series of HE projectiles with time delay fuses. The objective of the time
delay fuses was to see if the slight delay before detonation allowed the

projectile to penetrate through the ice cover before exploding. The HE

-projectiles were fired fraom M101A1 105 mm howitzers of the 4th Battalion,

__ km to the

11th Field Artillery. The howitzers vsere set up at FP -
eat of the Flats. Firing information for the weapons used in the test is

presented in Table 1.

Table I. Firing information for weapons used in test.

Weapon Round Barrel Angle

105 mm Howitzer ~ 105 mm HE M1 350-354 mils = 19.70 -

M101A1 19.90

81 mm Mortar M252 M374-A-3-81mm -+ 1217-1289 mils = 68.50 -
72.50

60 mm Mortar M224 M49-A-4-60mm 1166 mils = 65.6°

The second round of tests consisted of firing $1 mm mortar projectiles,

first point detonating and then time delay fused, into an area just to the north:-
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of the impact area. Because of initial problems by the mortar crew on getting
the projectiles on target, not all the craters were accessible for later
measurement. Several hit in the river and on the far side of the river. The
third round of tésts consisted of -point detonating fused 60 mm mortar
projectiles fired into an area west of the 105 mm impact area. Firing
information on both these weapons is presented in Table L

RESULTS

105 mm Howitzer

Point detonating fused projectiles were fired first into the designated
impact area. The projectiles detonated on contact with the ice sheet (Figure 2)
[Photo 91-021,023 or 024] One projectile was a dud, creating a white plume
when it hit the ice (Figure 3)[91-022]

Seven craters formed by exploding PD fused projectiles wers measured.
All of the craters were somewhat oblong in shape, possibly due to the low
firing angle used. Maximum diameters ranged between 2.26 and 3.54 m and
minimum diameters between 1.89 and 3.05 m. The average for maximum
and minimum diameters was 3.17 and 2.44 m. Craters were shallow with
most of the apparent depth being the snow cover blown off the ice sheet.
Some ice was broken up within the crater (Figure 4)(91-059]. Two craters had
frozen ground exposed within the crater where the ice in the center had been
broken and tossed out (Figure 5)[91-054]. There was no cratering of the frozen
ground beneath the ice. The one dud projectile, shown hitting the ice in
Figure 3, produced a smail crater estimated to be one meter in diameter
although we did rot measure this crater directly for safety reasons.

Delay fused projectiles were very erratic in their performance. Several

ricochetted off the ice before exploding. Figure 6 [91-027] shows a ricochetting
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projectile exploding in the air after hitting the ice. The next projectile
ricochetted and exploded at or near the surface (Figure 7)[91-028]. In the
photograph one can see the white plume of ice where the projectiie initially
hit and then the explosion just beyond it. This explosion produced a shallow
“elongated crater (Figure 8)[91-068], approximately 2.5 m wide at the near end,
narrowing down to 0.6 m wide at the far end and 9 m long.

A third delay fused projectile appeared to detonate normally (Figure 9)[91-
029]. producing a crater similar to those of the PD fused projectiles (Figure 10)
[91-72,73, or 74]. This crater measured 3.0 x 2.4 m.

A fourth delay fused projectile ricochetted high into the air (50 m ?) before
exploding. Figure 11[Photo 91-030] shows the white plume of ice & snow
where the projectile first hit and the dark explosion cloud high in the air,
right against the skyline of the tree-covered hills in the background. The
small crater caused by the ricochetting projectile is showmn in Figure 12[91-066].

This crater measured 1.07 x 0.6 m.

81 mm Mortars

Both point detonating and delayed fused projéctiles were fired. Point
detonating craters averaged 2.2 x 2.1 m in diameter. These craters were more
nearly circular than the howitzer craters, most probably because of the higher
trajectory of the mortar projectile. Most of the apparent depth of craters were
cause by removal of snow cover by the explosion. A shallow depression was
blown in the underlying ice cover but the ice was not penetrated in any of the
craters formed by point detonating projectiles. (Figures 13, 14, and 15)[91-105,
107, 112]

Three projectiles of delayed fused 81 mm projectiles landed in close

proximity. Figure 16 [91-034] shows the first of these projectiles exploding.
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The craters produced by two of the projectiles was similar to the point
detonating fused projectiles (Figure 17)[91-077).

The third delayed fused projectile produced a camauflet, or a hidden
crater. The projectile penetrated the-ice caver and the underlying frozen and
unfrozen sediment for some unknown depth before exploding. The
confining strength of the ice, the upper seasonally frozen sediment, and the
underlying unfrozen, saturated sedifnent was sufficient to confine the
explosion and prevent it from tossing material out and producing a surface
crater. The only initial evidence of fhe camauflet was a conical mound of
broken ice rubble 0.6 m high by one meter in diameter (Figure 18)[91-079].
Closer inspection and judicial digging (by the ECD escort) into the mound
revealed a 30 cm by 1.5 m deep near vertical hole (Figure 19)[91-81 or 129].

60 mm Mortars

Only point detonating fused projectiles were fired. Explosion of the
projectile is barely visible in the middle distance just on the near side of the
river in Figure 20. [91-032]. Craters were smaller than either the 105 mm
howitzer or 81 mm mortar craters, averaging 1.8 x 1.7 m in diameter (Figure
21)[91-091].- They were very shallow, averaging 19 cm, essentially the depth of
the snow cover. The snow was blown out by the explosion and the
underlying ice sheet remained intact. There was usually a small dimple in
the ice at the center of the crater where parts of the fuse of the projectile were
sometimes found.

One 60 mm projectile was a dud. The projectile appeared to penetrate into
the ice (Figure 22 )[91-096] with only the tail fins visible (again after careful

digging of the snow around the projectile by the EOD escort)
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Explosive Residuals
Snow around craters formed by 105 mm howitzer and 81 mm mortar
HE projectiles were sampled and tested for residual high explosive
components such as TNT and RDX.- Darkened, ash covered snow
.surrounding the crater was collected in a 16 oz I-Chem glass sample jar. The
sample was returned to the laboratory and test for HE components. No
explosive components were detected, indicating that they were being

completely consumed in the explosion.

CONCLUSIONS

In almost all cases, firing into Eagle River Flats when the ground was
frozen and covered with an ice sheet had little significant effect on the
underlying frozen sediments. Point detonating fused projectiles of both
mortars and 105 mm howitzers appear to have little impact on the
underlying sediment with the craters confined to the overlying snow and ice
sheet. Except for one 105 mm and one 60 mm dud, performance of the point
detonating projectiles was satisfactory. Delayed fusedprojectiles operated very
erratically in areas with frozen ground and an ice cover and should not be
used in the future in ERF.

The 105 mm howitzer projectiles, using point detonating fuses, created
2 to 3 m dia craters with an apparent depth of 0.25 to 0.4 m.- Much of this
a\pparent depth was due to removal of the 20 cm deep snow cover over the ice
sheet. In most cases, the 30 to 60 cm thick ice sheet was stll intact with only a
0.6 to 1.0 m dia area of broken ice in the center of the crater. Little or no
sediment was seen to have been ejected from the craters. In one case 2 1.3 m

dia area of the ice sheet was completely lifted and blown out of the
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crater,exposing the frozen ground underneath. The exposed frozen ground
was not visibly disturbed or cratered by the explosion.

The four projectiles of delayed fused 105 mm projectiles behaved very
erraticaily. Two projectiles hit the ice and frozen ground and ricocheted into
the air before exploding. One projectile exploded at a height of 50 ft or so.

The other projectile exploded at least 100 ft up. One other crater looked very
similar to the point delayed projectile craters. The other crater ( from the near
surface burst?) was very oblong as if the projectile started to ricochet and was
near the surface and traveling outward when it exploded.

The 60 mm and 81 mm mortars produced similar results in that the
craters did not penetrate the ice cover. The 60 mm mortar, using a point
detonating fuse, produced a 6 ft dia and 8 to 12 in deep crater. The explosion
removed the 8 to 12 in snow cover, exposing the top of the ice sheet in the
bottom of the crater. Little or no visible cratering of the ice occurred.

The 81 mm mortar with the point detonating projectile produced 2.2 m
diameter craters in the snow with just slight depressions in the ice at the
center of the craters. Two of the 81 mm mortar projectiles with celayed fuses

produced similar craters.
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TABLE I. Measurement data from craters.
Crater Description Maximum  Minimum Center  Notes
Number Diameter  Diameter Depth
m m m
105 mm
Howitzer
#1 Point 2.26 1.89 0.30
Detonating Fuse
#2 " 2.90 2.10 0.44 12 x 0.6 m area of ground
exposed at bottomn
" of crater.
#3 " 3.29 . 2.50 037
#4 " 3.38 232 0.39
#5 " 3.20 2.77 0.30
#6 " 3.63 250 0.27 0.6 m area in center
where ice shattered
#7 " 1.07 0.61 - Either dud or point
where projectile
ricochetted.
#9 " 3.54 3.05 0.20 0.6 m area of shattered
ice in center
#8 Delay Fuse 7.62 x2.44 x 0.60 0.20 Shallow, elongated
crater. Ricochet
projectile
blew up near surface
#10 Delay fused - 3.00 2.40
60 mm Mortar
#1 Point detonating 1.83 1.83 0.21. Depth of crater is equal
fuse to depth of snow
on ice sheet
#2 1.83 1.52 0.15 ie. bottom of crater is top
of ice sheet
#3 1.80 1.89 0.18 0.10 dia x 0.08 deep hole
in ice in exact
center. Fuse parts in
hole.
#4 1.83 1.52 0.22
#5 1.83 1.83 0.17
81 mm Mortar
#1 Point detonating 2.29 2.59 0.15 Bottom of crater is on top
fuse of ice sheet
#2 2.29 2.4 0.16
#3 2.26 1.86 0.16
#4 1.83 1.83 0.17
#5 Delay fuse Camouflet
#6 Delay fuse Camouflet 0.6 x0.9 mound of ice

rubble. 0.6 dia x approx.
1.8 m crater hidden
under rubble.
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APPENDIX I

HUMAN HEALTH RISKS FROM CONSUMING CONTAMINATED

WATERFOWL FROM THE EAGLE RIVER FLATS
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Human Health Risks from Consuming Contaminated
Waterfowl from Eagle River Flats

1. During the period May through September 1991, Army biologists
have conducted 12 helicopter surveys of Eagle River Flats and
wetlands adjacent to the post, looking for indications of sick or
dead birds. Although no carcasses or dying birds were found in
off-post areas, which included Goose Bay and Fire Creek, waterfowl
mortality continued to occur on the Eagle River Flats. 1In
addition, the biologists have intensively searched the flats for
any evidence of predator deaths, and found one dead juvenile bald
eagle in May 1991.

2. Systematic searches of post lakes using cances have revealed
one dead bird, tentatively identifies as a grebe, found on Clunie
Lake, approximately 4 air miles northeast of the flats. Tissue
samples from that bird indicated the presence of WP. The only
other bird found to contain WP outside the flats was a hen mallard
found at Gwen Lake, also on post. Based on this information, the
U.S. Army Environmental Hygiene Agency (EHA), Aberdeen Proving
Ground, Maryland was tasked to prepare a preliminary risk
assessment based on available data and utilizing the Environmental
Protection Agency oral reference dose for WP. EHA's results are
attached herein.

3. Following a review of EHA's investigation findings, Dr. John

Middaugh, State Epidemiologist, concluded the risk can be said to
be so low as to constitute no basis for public health concern. A
copy of Dr. Middaugh's letter is attached.

4. As a part of a follow up study to the human health risks, over
three (300) gizzards from ducks in the Upper Cook Inlet area were
ollected from local duck hunters by federal and state biologists
in September 1991. These samples will be analyzed by Cold Regions
Research and Engineering Laboratory (CRREL) for WP and lead.
Results will be useful in determining the human health hazards of
eating ducks from this area and the probability of the ducks being
contaminated with WP from Eagle River Flats,

5. Additional studies are to be conducted on waterfowl under
stringently controlled laboratory and field conditions.
Additional field sampling will be conducted to determine if WP
contaminated birds are leaving Fort Richardson, and if they are,
the types and approximate numbers that are being dispersed in the
general population. This information can then be used to more
accurately evaluate the potential human health risk of consuming
waterfowl from the upper Cook Inlet area of Alaska.



APPENDIX F
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Pools and Ponds in the Inner Marsh:

" Ponds up to 18" in depth have interspersed clumps and islands
of taller vegetation, emergent sedges and the bulrush Scirpus
validus. Hippurus tetraphyvlla is found in shallower water
along with Potamogeton pectinatus, P. vaginatus, Ruppia

spiralis and Zarnichellia palustris.

Salinity: 2-9 ppt

Waterfowl Use: Dabbling ducks commonly congregate here to
feed during Spring and Fall migrations.

Edge of Eagle River Flats: Essentially a fresh water wetland

A shrub bog develops at the edge of Eagle River Flats.
include Myrica gale, Carex pluriflora, Calamagrostis
canadensis, Potentilla palustris, and Lathyrus palustris.

Salinity: 2 ppt

Wildlife Use: Cranes and swans were frequently observed in
this habitat type.
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Vegetation Zones and Plant Communities found in the Eagle River
Flats by the Cold Regions Research and Engineering
Laboratory Research Team in 1990

OQuter Mudflats (Adjacent to Knik Arm):

Bare or sparsely vegetated by alkali grass (Puccinellia sp) or
occasional annual species such as Salicornia europea or
Atriplex alaskensis.

Salinity in this zone: 15-25 parts per thousand (ppt)

Raised Levees along Banks of Eagle River and other large
Distributaries:

These well drained soils are occupied by Elmus sp., commonly
called Beacqg Grass.

Inner Mudflats:

Vegetation includes alkali grass, annual herbs, Triglochin
maritimum and Plantago maritima.
Salinity: 12 to 20 ppt in standing water

Waterfowl use: Geese graze in this zone

Inner Sedge Marsh:

Vegetation is dominmated by the sedge Carex lynagbyei which
grows to over 3 feet in height.

Salinity: 2-9 ppt

Waterfowl Use: New shoots of this sedge grow in the Fall
and are consumed by migrating waterfowl
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DEPARTMENT CF THE ARMY
U. 5. ARMY ZINVIRCNMENTAL ATGIENE AGENCY
ABERDEEN PROVING SACUNEG. MARYLAND 210106432

REPLY TQ
ATTENTION QF

RN 1001
HESKB-ME-SR (4GC) SO VAN E S RAW

MEMORANDUM FOR Commancder, U.S. Army Toxic and Hazardcus Matarials
: Agency, ATTH: CETHA-TS-S, Aberdeen Proving
Ground, MD 21010-5401

SUBJECT: Preliminary Evaluation of Pecssible Human Health Hazard
frem Waterfowl at Eagle River Flats and Reccrmendaticns for
Additional Studies

l. Enclosure 1 provides a preliminary evaluation of potential
health hazards from ingestion of contaminated watertfowl and
recommendations for further study.

2. A statistical sampling plan for hunter harvested ducks in the
Cook Inlet Area is presented in Enclosure 2,

3. The Health Risk Assessment Branch, this Division, and

CPT Brian G. Scoti, MS, Occupatioconal .and Enviz-onmental Medicine
Division, have provided input to and concux—rence with the
conclusions and recommendations contained in the enclosures.

4. Points of contact are Mr. Dennis E. Druck and Dr. Jack
Heller, DSN 584-2953 or commercial (301) §71-2933.

FOR THE CCMMANDER:

- N8l Bliaalel
2 Encls WILLIAM T. SROADWATER
: LTC, MS
Chisf, Wasts Disposal Engineering
Divisicon

cr (w/encls):
EQDA(SGPS-PSP-E)
Cdr, HSC, ATTN: HSCL-D

fne conts ormaineed  Qccupancnal end Snwronmenisl Jewith wzesiiinee wiiin tne Depammiser SO e
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HSHB-10-T 28 Jun 91

FOR C, WDED, ATTH: MAJ Legg

SUBJECT: Watericwl Deacths at Zazl
Hazard
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1. RaZgrance FONECCH l4 Jun 91 serwszen unJ Légg (WDZD) and Dr. Leach (TCZX)
requasting assistance in derermining possible heaich tisk Ircxm zeonsumpticn of
wararicwl at (ERF).

2. Final zepert entitled; Watariswl Morszzlis
The Role of Munition Compounds, J.5. Army Col
Engineering Laboratory, Hanover YNE, o 1
pertinent documents to determine zcoss
waterfewl. The followinz comsents

7 in Eaglie River Flacts, alaska:
d Regions Resezarch and

9! was raviewed along with other
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a. Thais study appears to be the
history of watarfowl kills =zt the ERF
phosphorus as the causative agen=. The s
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udy grotocol was sbvicusl
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te pinpoint the toxic agenis responsible for the morralify but is inadecuata
to determine the possible hazasZ of Zngesting poisonad wanerfowl. Necropsy
data and analysis of organs clear! ! terial bu:z

ocument the ingzestion of the ma
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the mechaniem and severicy of : uptake in adible cTissues i3
inconciusive. The singlsa field specizmen for which the determinaticn ol
pn,upno:us in peztoral muscla was pecformed izmdizatas = value of L0015 ug/zm
of tissua, substantially lewar chan any cf the other orgams testaed., Similar
Tesulic were cobtained Izr the twe Tizds peiscnad in ths Laboratcry scudias.
The atsunce of muscle data in any 2% cthe comzvel Sizds further compounds ths
difiiculsy of assessing this hazars. 3

b. The data indicate that the ccisoned waterfowl ave incapacizated or <ie
within a relatively short pericé ¢f zime frzcom ingestion. This Ffacteor should
serve to make them relatvively unzvailable to the hunting community or would at
least severely restrict the gecgraphical aresa in which they would te found.

Iz is unlikely that birds that avre asymptomaric would have significant tissue
levels of elsmental phospheorus.
3. FReccommendations.

a. Data clearly supcer: continuation of the firing ban at Eagle Rivaer
Flagma.
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2. Though data agmenctary, Iiers is suilicient avidance ©e suggesc
phosphorus toxizity in waterticwl and gerhacs precdators higher up in the faod
ehaizn. Addizicnal field sampling and laberatery studies should he seriormed.

c. Dara ave insufficient o maxe a clear decermination of possible auman

heaith hazard. Since this has been a persistent problem for at least -an
vears with no ccmplaints of adverse nuzan heaith effests it weuld ampea= thaw

thare is no confirzmed Sasis far clco

z sing eox Tastricting the Icrtheeming
watariocwl season. Deocumenred aslevated phosphorus levels are a clear cause So-
cencern and may ia fact indismate a siznifizanc hazazd but cthe exztremely sparse
data Ior gdible porszisns (musclie) in the warerfowl testad are insuifiziens ¢
justify major change to currant proczdurses or cegulatisns. Since hunting fas
alr=ady been tanned at EXF, the oniy conzaminared hieds thar huncs-g aTe
iikely to encounter are ones tlat were exposed at ERF and cthen migrarted to an
area where hunting is permitted. The rrobabilisy of a huntar taking a large
aunber of contaminated birds iz a given season is vers small. The heal=h
ceneerns In this situation appear to e wmorz of an acuts problem than charsnte.
Since P4 was used commercially as a rodenticide, there is infermation

availabla on its coxicity to animals. FHuman data, Irem accidentcal ingescion,
is also available. Based on this.infcrmation, and the very limited dacta om
tissue T4 lavels m wild and fatm rsared birds, it s wesy unlilalrz <hac

w
hunrers or their ilies could ingest guantities of P4 that would resulr in
an acute toxic ef

nmg.q1-
]
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d. Hunters should te warmed zne: 2 ¢
found dead in the areas adjacent to taa ER

e. Additional stud
- -3

stringently centrolled c
number II 2enCtTols and T
(musele) and also bon al
phospho*us contenc iIn animals dosed with P4. Field sampling is requirsd to

determine if contaminated birds are leaving ERF, and if they are, the types
and approximate nuwbers that are cdispersad in the zeneral copulatien, This
data would 51°n1:;:an ly aid the assessment cof potential hazard to human
healch. .

4. Point of contact is Mr. LeFfov w. Metker, Y3%¢80/3627.
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NETNAST s wrm T E\DD RE:GRD

-t e et 2 ekt kW ke ok

SUBJECT:  Statistical Sameling Tlan, Huncar Harrested Cuciiz in
Ccck Iniet Arsa, Alaska.

.. B SROUND. Waterfowl arz baing exrposed te whits DnosThorus
(WP ch is present as a ceontaminant in the sediments of‘anle
Sivar Tlzns E.F) on Fort Richardson. It is pessiktls thacs duciks
contalining WP are leaving ERF and Seinc harvssted bv hunters in
aresas cZ Cook Inlet SLr*cundlnc Fort Richardscn. The risk =s
human health associated with consumption of potentially WP
ccntaminated ducks is belna evaluatad. The mos: impertans
initlal suep in this risk assessment will be <=hs ccllscTizn and
anaiysis of tissue frecm ducks harvested Sy hunters duringc the
Zeil 1831 hunting season which begins 1 Sentembev 1281, The
DurTosze of this memorandum is to discuss tTha st catistical ascects
oI samgle size, exrcosure propability, and risk calculzticns.

2. STATISTICAL PCPULATION. The watarfewl pepulaticn in Cook
Inlet can be viewed as havinc four segments Ior the purpose of
This analysis.

a@. Population Segment S). Those bizds which have naver been
at ZRF and are assumed to have nc ce_ec:_'le WP in <tissuss.

B. Pcpulation Segment S, Those »irzds which have hssrm st
ERF, >2ut have not been axccs cc to WP in amcunts laxye Sncugn T2
»a2sult in detectable WP in body tissues.

€. Population Secgment S:. These birds which have hesn 2=
ZET and exposea to a sublethal dose of WD.

rictice, it will wrobably not be poszible ®o digr: cinguish
betwee2n population groups S5; and S,. HLnber mAY Dot recsgnize
I I be

o a
apncrmal behavior in auc?s, and the levels of Wp in giczaxz
contents and tissues are highly variables ameng ducks suposzsd o a
lathal dosa of %P.
2. PERTINENT QUEISTIONS. Whan svaluating the cotsn<ial hyman
hez21<h risk, there are sevewzl cuestions-which-mus: he anziuazed.
Tha fixzt cuest is:

- X2 wateziIowl contaminated with WD Lresent in the cdizcsz
JUntiilI zrxz=as?
TI The answsr fo 2his flese Zundamental cuesTisn
ET2 ThEen CoIier guastisns which nuse ke aﬁs#e:ad.
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mum guantlicy ¢f WP whizh a perzon souls te
censume 1 a cosntaminated cuci s Zat=n?
Dility that a perscn would consuma a
wiich weuld razulc in exgosurz -—s wo
protection of.hezlith?
<. ASSUMEID SAMPLING PRCGRAM. It is assumed thar the nunzar
harvestad duck tissue colleczicn program wiil Invelve the
collection of gizzards, associated fat, and some muscle tissue
irom a pradeterminaed number of birds (h). Giczzard contents and
fat tissue will be analvzed +o datormine WP concantrzticn., I YT
is detected in either gizzard contents or Za= vissue, muscls
Tissue Zrocm that duck will also be analvzed. To ensurs thac 211
A€czssary data can be acguired, it is recommended thar wheiso
Cazcasses oI ducks be obtzined Fcr study, Lf ocssibla.

ntaminated with WP are present in areas surrounding
dson, and in calculating the number of hunter
ucks to collect, the population of hunted hi-=g can ke

SIZ= DETIRMINATION. When attempting to determine i

those contaminatad (population segments §; and S,
thess net centaminated (segments §; and S,), withcur = i
levels of: contamination is tissue. The binomial distrituticn ca
be. used te calculate protabilities for this situation The

formula for the hinomial prokability distribution i5 given Ia the
=3

+

enctlosure ©2 this memc=andum. If n0- convaminagtcad ducks arz founa
wWith sample size h, the confidence level variss with <he
proportion of the duck population which cowulisd na contaminazes.,
The fcllowing table lists the maximum preporticon cf the to=oal
populziticn contaminated for varicus sample sizes and staz-soent
ccnilcosncs levels, assuming no ccntaminated ducks are f-ounz,
Sample ——- Coniidance Level —-——=

Size 80% 95% 9c%

25 0.088 0.113 0.1i58

S0 0.045 0.058 0.0%¢s

100 0.023 0.030 0.045°

150 0.015 0.020 0.030

200 0.011 0.015 0.023

409 0.006 0.007 0.011
Fo Dle, 1f tissue from 100 cducks is collecssd 2
dets in the tissue, you could state tha+t the johute:
cont atsd ducks in the population is lzss “han or
0.03 wizh a 95% conficdencs Taval. The tissues cgzuld
Irom ducks all fxom one aresz, and the rssulzts than ax
=C otner hunting areas, Lut ~his would 2gsume that ducg
SITm ZEF 2 cthar arsas of Cscok ralet ara gimilar Zor
It 15 reccmmended that collzction e Zzom a number o
tItal number ccllactad baines dependant on desirsd conifilanzs
leva. :nd coiectives. naa Sumbsr of samslss Irom o Sacn onuntins

D
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ar=2a sheuld te rzughly propcriicnal o tha numbar orf duchks
harvested by hunters freom sach arza, but net™lzss than 285 hi-gsz
should ke cbtained frem an Individual arza.

a CASE CF WP DETECTEID IN 30MZ S:MPLZIS. The following data
analysis approcach could be usec iI WP i3 detectad in any tissue
samples from hunter harvested ducks.

a. Using data onlv frxcm bizds in which WP was detected,
calculate the quantity cf WP in coasumable <issus cver
contaminated duck (E). After the data is available, the data can
be examinted, an apprecpriate probability distributicn assumed, and
a value determined. Eithax the mean or 2 conssexvative high value
can be selected. If the levels ars such that ccasumption of one
or a few ducks could cause significant health risk, a conserv-
ative high valuve shculd be selectzd. If z larger numbsr of ducks
would have to be consumed to excs2d accesptable lavels, the mean
of the WP concentrations may be rsasonable.

. b. Using the assumed/calculatad wvalue I, calculate the
maximum number of ducks (C) which san ke ccnsumsd per year

witheout excseding acceptable expcsura levels.

. C©. Assume a number of ducks & hunter cculd consume per yvear
(M).. The assumed numper shculd he. conservative, but rsasonabpla.

d. Given that "x" cocntaminazted Zirds wera found in 2 sampla
size »f h, assuming a desirsd confidence level, and using che
bincmial probability distribution, calculzte the associated
maximum propoxticn (p) of the duck peopulation in Cook Inlet which

may -2 contaminated.

e. Using the maximum numbker 2 ducks which can be consumed
per year without exceeding acceptabls exposure levels (C), the
assumed x2ascnable maximum total number of Zucks consumed mer
year ¢er individual (M), and the calculated maximum provortic:

(p) of the duck population contaminatad, calcllate using the
binomial probability distributicn the probability of censuming
more than C ducks pexrx year. This is the maximunm Tobability that

p
an individual could consume WP exceeding accaptable expasurs
levels.

7. I23E OF MO WP DETECTED IN ANY SaMPLIS.

a. Calculate as in paragrzzh S above Ths pessible
propnrzions of the duck pepulaticn possililiv contaminated foz tha
given sample size (Rh) and desired confifeance level.

5. While in this situacion zhsrs is nc sviden
T2 The hunter populaticn, it gcannst e assumed sha
T2-C. Usa WP concantratizsn Zdats Soon ciks collac
cerism calzulaticns &5 ouzlings i- = < ziing

L
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caliculaced risk will ke 2 re 13 nc actual
evidence to indicate tha an T T s actually
ocouxsing, and 1f thers =XToS s 2 lﬂve7r in Zduciss
harvestad by hunters outside ERF are likelv to be lawer *han for
ducks collisctad at ZRF. It is in fact cnic situation which
should be anticipated and ceonsiderzd when cetermining sa Dle
sice.

] r\\ !
: M‘Lm\ < :ln_q,f_;\‘é:iLl T, MS
i gt o
J{‘-—Ec:ﬁf NEMZTH -

4 -—— -
mnvizonmentzl Inginser
T =y -1 - -
Waste Dispgesel Zngineering
Divisicn
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h Total number cf
tissue is obtal
parcticular Lunt
cellectzd:

X Number oI ducks Zound =g contzin NP S=ag among n
samplecd.
= Assumec/calculated guantity of WP consumed cer

contaminated duck.

c Calculzred maximum number of centaminated ducks which
can be consumed per vear withcut g&xcesding acceptakls
exposurs levels for WP.

M Assumed maximum total number of ducks consumed per
person cer year.

D Calculated proporticn of the total duck poruliaticn in
hunted arsas of Cook Inler which are contaminated
with wp.

FORMULAS
Px{k) = P{x=x}y = n! gk(,_o\ph o
Ki{n-k)! ¥ \=7%/
Ior }C=O,l,2,-..,;-
where 0 < p < -
n is a pecsitive intsger
N = numter ol samgles "
k = number of occurrences .
P = pxchebility '2f en individual occur—szsnce

n
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¢, TOX
PCR C, WDED,| ATTN: MAJ Legg

SUSBJECT: WHWdterfowl Deaths ar Eapgle River Flats (ERF) - Possible EHuman Health
Hazard

1. RgEaranan FONECON 14 Jun 91 betwsen MAJ Legxz (WDED) 2nd Dr. Leach (TGI)
requasting gesistance in detarmining pessibls heaith risk Irenm :czs'mp:i:n ok
watartowl ad (ERF). .

2. Firal raport entirlad; Warsrfewl Mevrality in Eazle Rive= Flats
The Rola of {Hunitien Ccompeunds, 1.S. Army Cold Ragiong Reszarch and

iy
=
1=
e
5]
£

IJ

Eosineerine |Laborarory, Hancvar NH, Jsnuary 1991 was reviewaed alens with other
=2 =2 - =

pertinent ddeumants to dararmine possible health hazards ircm consumsrizn of

wazerfawl. |The follewing comments ara offerad:

a. Thiid study appears to be the first counclusive evidence in the ten 7
history of waterfewl kills -at the ERF to document the ingestion of elamant
phosphorus 88 tha causative agent.~ The study protocol was cbvigusly design
to pinpoint|the towxiec agents respenyible for the mortaliry bur is Inadegu
to datarming cie possihle hazard cf ingesting polsoned watsrfewl. Hecrop
data and aadlysis of argans clearly.decument the inpestion of the mataria
tie mechaniam and sevarity of phesphorus uwptake ln =dibla tissues I3
incecnclusivae, Tha single £ield specimen for whicn the determinacica of
ELD aphoruﬁ n pactoral muscle was parformed indicartes a value of .0Gi6 ug/gnm
%ubatantially lower than any of the other organs taszted. Similar
results werr obrained for the two birde polsoned 2z ths Lakeravors studi
b
|

J-

of tisaua,

o .
f muscle data inany of the control birds further compounds the
asssssing thisz hamazd.

The avsence|o
-

L. The Jata indicate thatr the poicomed waterfowi are incapacirzrfad or die
within a rejatively short pericd of time from ingestion. This factasr should
serve to mage them wvolatively umavailable to the huating community or would at
lease sevcrlly reatrict the geographizal area in which they weould be found,

It 4as unlik;ly that birds thet arae asympromatic would have signifizant Tiassua
levals of slemental phosphorus.

3. Recomeadaticns.

2learly support centinuation of tha Firinz 5an on white

t 2
piivsghorus munitions at Eagle Rivar :lats.
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