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SUMMARY

BLACKB IRD CONTROL ON ARMY INSTALLATIONS

( .) Draft (X) Final Environmental Statement

Office of the Chief of Engineers
Directorate for Facilities Engineering

• ATTN : DAEN-FEB Mr. Harold G. Russell , Jr.
Washi ngton , DC 20314
Phone : 203-693-6999

Responsible Office: Headquarters , Department of the Army

1. Name of Action: (X) Administrative ( ) Legislative

2. Description of the Action : It is proposed to significantly reduce
blackbird populations that have established winter roosts at Fort
Campbell , Kentucky , and Milan Army Ammunition Plant (AAP), Tennessee.
Blackbirds from these roosts have caused significant agricultura l damage
in Christian and Trigg counties , Kentucky , and Montgomery, Stewart,
Gibson , and Carroll coun ti es , Tennessee. Additionally, these blackbird
roosts have been linked with histoplasmosis -positive soil samples ;
tree mortality ; and offensive odor , noise , and un anitary conditions
at the military installations. At Fort Campbell , vast flocks of these
birds cross the airfield twice daily, interfering with aircraft oper-
ations. This action is planned to be accomplished by treating the
Fort Campbell and Milan AAP roosts with Compound PA-14 , Av ian
Stressing Agent , a biodegradable wetting agent.

The operations will be conducted in cooperation with the U. S. Depart-
i;ient of the Interior , which is also advising local comunitles on
blackbird control measures.

3. Sumary of Impacts

a. Environmenta l Impacts :
’
~1~he proposed action will locally reduce

the population of grackles , cowbirds , starlings and redwingeci
blackbirds. Based upon U. S. Department of the Interior analysis
of blackbird populations, this local populat iofl reduction will not
adversely affect the national population . The effect of the
chemical appli cation on surface and ground water , fish , nontarget
birds and wildlife , plants and humans has been considered. Under
present and anticipated conditions , no adverse impact is expected .
It is expected that the action will reduce agricultura l dtmage , feed-
grain losses and tne potential health hazard caused by histoplasmosis .
This action will also allow the Army to better discharge its responsi-
bility toward con~nunlties in the vicinity of the project areas
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b. Adverse Environmental Effects : Consideration has been given to
the possibility of an increase of soil insect populations
associated with a reduction in the blackbird population . If
this were to occur , it would be very local . Since the program
would not affect the national blackbird population during the
season when insects are a food source (blackbird food during
the roosting season is pr i nc i pally grain), the nationwide impact
should be insignificant.

If the control operation is hi ghly successful , and if there is
a concentration of bird carcasses , disposal will be a problem .
Under these circums tances , effort will be required at Fort
Campbell to remove the carcasses to the landfill. At Milan
AAP , the carcasses will be left to decay .

Under an unlikely combination of circumstances , small droplets
of PA-14 could be carried some distarce from the application site .
The effect of these droplets on the environment is probably
negligible under the meteorological conditions planned for the
proposed application requirements .

4. Alternatives : In addition to the selected control method , the
follow ing significant alternatives have been considered :

a. Trapping : Trapping would meet control objectives in ~n envwon-mentally acceptable manner , but the difficulty of constructing
traps of sufficient size and of disposing of the trapped bird s
makes this alternative impractical.

b. Biosonics: Use of alarm/di’,tress calls coupled with harmless
exp losions can be used to move blackbird roosts , but roost
movement will not reduce overall l ocal economic losses and depre-
dations caused by the birds.

c. Habitat Alteration : Thinning out of trees in the rocst sites
will also cause roost movement. It will again not reduce economic
losses and depredations caused by the birds. Thin nirg of potential
roost sites is occurring at Fort Campbell.

d. Chemicals: Starlicide in bait form is used in feed lots to
reduce blackbird populations that consume animal feec~. Consi der-
ation has been given to establishing feed i ng station~ near theroost sites and then adding the toxicant , but additional research
would be req~l red before this altern ative could be feasibly employed .

e. Other Alternatives : Severa l other contro l technique . and chemicals
have been considered and are further discussed in th~ statement.Because of their limited usefulness due to environmental or
practical considerations , they do not warrant li st 1n~ here .
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5. Federal , state, and local agenc ies from which

a. Coments were requested on the draft statement:

• Counc il on Environmental Quality

Department of Defense

Department of the Air Force

U.S. Environmental Protection Agency
Regi on IV , Environmenta l Protection Agency

Department of Agriculture
Soil Conservation Service
Forest Service
Agricultura l Research Service

Department of Interior
Fish & Wildlife Service
Bureau of Land Management
Bureau of Outdoor Recreati on

Department of Commerce
Federal Aviation Administration
Southern Region , Federal Aviation Administration

Department of Health Education and Welfare
Region , IV , Department of Health , Education, and Wel fare
U.S. Public Health Service

State Clearinghouse , Kentucky

State Clearinghouse , Tennessee

Lower Cumberland Cooperative Improvement Council

Sierra C l ub

National Audubon Society

Defenders of Wildlife

Humane Society of the U.S.

American Humane Association

Friends of the Earth

Committee for Humane Legislation
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National Wildlife Federation

WIl derness Society

The Wildlife Society

World Wildlife Fund , Inc .

Env ironmental Defense Fund

National Wildlife Management Institute

American Farm Bureau Federation

American Forestry Association

Flight Safety Foundation , Inc .

National Agricultura l Institute

Nationa l Association of State Department of Agriculture

Nationa l Tuberculosis and Respiratory Disease Associ ation

Interna ti ona l Assoc i ation of Game , Fish , and Conservation Commission

Natura l Resources Defense Counc il

b. Coimients were received for the final statement:

U.S. Environmental Protection Agency

Agricultura l Research Service

Department of Commerce

Southern Region , Federal Aviation Administration

Region IV , Department of Heal th , Education , and Welfare

Humane Society of the U.S.

American Hume ie Association

• Environmental Defense Fund

Flight Safety Foundation , Inc.
a 
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National Tuberculos i s and Respi ratory Di sease Association

Internati onal Assoc iati on of Game, Fi sh , and Conservation Commission

c. Comments were also received from:

Cadiz , Trigg County Chamber of Commerce

Env ironmental Protection and Improvement Comm i ssion of Hopki nsv i lle

Farm Bureau of Christian County

Fund for Animals , Inc .

Hopkinsvil le , Christian County Chamber of Comerce

Internationa l Fund for Anima l Welfare , Inc .

Kentucky Department of Agriculture , Diagnostic Laboratory

University of Kentucky , Cooperati ve Extension Serv ice

University of Kentucky, College of Medicine

Soci ety of An ima l Rights , Inc .

6. Date: This draft statement was made available to the Council on

Environmental Quality on 24 December 1974.

7. Date : This final staten ent was made available to the Council on

Environmenta l Quality on 2~
’J~nuary 1975.
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1. PROJECT DESCRIPTION

Purpose of the Action

Purpose of the proposed project is to significantly reduce l arge

populations of blackbirds roosting during the winter at the Fort Campbell ,

Kentucky Military Reservation and the Milan , Tennessee Army Ammun iti on

Plan t (See Figures 1 and 2).

Species compositions of these populations are estimated to be from

50 to 75 percent common grackles (Quiscalus guiscula), from 10 to 25 percent

each of starlings (Sturnus vulgaris ) and redwinged blackbirds (A~elaius

phoeniceus), and lesser numbers of brown-headed cowbird s (Molothrus ater)

(See Appendix 1). Total populations at Fort Campbell are estimated to

be approximately 4-5 million birds as of mid-January 1975. The Milan AAP

roost was estimated to contain approximately 7-8 million bird s during the

same time period .

This proposed action would attempt to alleviate the subject economic

losses sustained by area farmers and prevent damage and losses to timber

on both bases . In addition , it would attempt to eliminate the obnox ious

odors which have in the past and may in the future cause problems to

working conditions at Milan . At Fort Campbell , the bird s have presented

hazards to aviation safety. Potential problems in production of agricultura l

and timber products , as well as the potential for increasing health

problem s for animals and humans , indicate that some positive action must

• be taken . Figures 3, 4, 5 and 6 illustrate roost areas to be treated at

Fort Campbell and Milan AAP .

1:’ 
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FIGURE 1. Blackbirds in “staging ” tree near Fort Campbel l roost in

late afternoon. Groups of thousands of birds congregate in these trees

before settl ing into the roost at dusk. These trees are in the right

center of Fig. 3. View to the north .
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FIGURE 2. Magnitude of the bird populations in question. All except c taken

10 January , 1975 at the Milan roost. 2a . Staging trees with ç:0oups ready to
roost. 2b. Taken after birds were wel l settl ed on leafless branches of
small hardwoods. 2c . Branches of lower story in ioblolly pines at the Ft.
Campbel l roost covered with bird droppings. These leaves will usually die.
2d. Small flight of incoming birds. 2e. Major part of the Milan fl ock as
they flush from the roost when frightened before full darkness.
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FIGURE 4. Roost area at Fort Campbel l which is in use in December, 1974.

The loblolly pine plantings across the foreground are planned to be treated

-

• 

with PA-14. Shop buildings and motor pool areas in background . View is

to the southeast.

5

4 
•

li •. _ 
~~~~~~~~~~~~~~~ ~~~-_ -._ — -.•-—— - -



r 
-
. - _ _- _ _~~-~~ 

~~~

• - -  - --——--

~~~~

NORTH ~~~~~ OF THE MILAN AAP

/“ PAST KNOWN ROOST AREAS ARE ~N SINGLE.
/ DIAGONALS. PRESENT ROOST IS CROSS-

/ / — .... HATCHED. THIS IS THE AREA WHICH IS

~/ / ~~~~~ PROPOSED TO BE TREATED.
W I

/ I L s ~~~ m
/ 

L
/ 

_ 

E

~~~~~~~~~~~~~~~~~~ TTQ
’

/
/ c

~~~~~~~~~

~~~~~~~TION

~~~~~ AOOU~~~ NS

sro
~~~~~~~~~~~~ IIII~~ 

~~~~~~ ~~~A 

-

FIGURE 5

6

____________
p

4

S • F

• - - - - - - •- - • - •  — --—-
~~~~~~ ~~~~~~~~~~

—.-- 
~~~~~~~~~

-—- -- • • • -

— ~~~~~ — .T — ~~~~__



pr

V

• - • - - — - 
• . ,

_ _ _  

- 

-

~~~~~~ I
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

H ~~~~~~~~~~~~~~ 
- - -

. 
~~~ - 

_ _ _ _ _

FIGURE 6. Roost area at Milan AAP which is in use in December 1974.

The Irregular forested area beyond the stacked hay is the area planned to
- 

be treated with PA-l4. A production line is in the background . View is

to the north.
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Economic Losses

The exact economic loss caused by the large roosts of blackbirds

at Fort Campbell and Milan Army Ammunition Plant is difficult to estimate

accurately. Economic losses can occur in several forms: consumption of

planted seeds and sprouts , especially wheat; consumption of mature grain

in the fields awaiting harvest; consumption and contamination of arain and

prepared feed supplements in feed lots ; transmi ttal of anima l and plant

diseases , and spread of disease to human populations.

Baseline data for agriculture is not presently available in a format

which would be of value in this study. If yield and productivity data for

each field and feed lot were available , expected yields could then be

reconstructed , and reported losses to birds could be verified . Since

this Is not possible , the reported agr icul tural losses are shown on maps
and tables in Appendix 2.

Calculated grain losses based on analysis of gizzards and crops of birds

col lected at the roosts are presented here. The bird s were collected

in mid-December 1974 and mid-January 1975. (See Appendix 1) Sample

sizes were not large in comparison to the magnitude of these populations ,

so great accuracy in projecting food preferences for several months is

not possible. Data, however , are felt to be better than any others

ava il abl e In these cases. Agricultural produc ts were found to make up a
significant percentage of the bird s’ diet in both samples .

The bird population at Fort Campbell was estimated to be between

4 and 5 million . The species distribution of both samples and observa-

tions Is as follows :

________ 
p.
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Spec ies December January
Common Grackle 45% 60%

Starling 18% 31%

Redwinged Blackbird 25% 6%

Cowbird 12% 2%

If a 4 million population is assumed , the breakdown is as follows :

Species December January

Common Grac kle 1 ,800,000 2,400,000

Starling 720 ,000 1,240 ,000

Redwinged Blackbird 1,000,000 240 ,000

Cowbird 480 ,000 80 ,000

The bird population at Milan Army Ammunition Plant is estimated to be

between 7 and 9 million birds. Species composi tion for the December and
January sampl i ngs is listed below :

Species December January

Common Grackle 74% 74%

Starling 3% 7%

Redwinged Blackb ird 23% 14%

Cowbird - 4%

If a population of 7 mi llion is assumed , the appropriate populations are

as follows :

I
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Spec ies December January

Common Grac kle 5 ,180,000 5,180,000

Starling 210,000 490,000

Redwinged Blackbird 1 ,610,000 980,000

Cowbird - 280,000

Estimated food consumption per bird per day by species during the winter

season is estimated to be:

• Species FO!d Consumption

Common Grackle .8 oz/day

Starling .6 oz/day

Redwinged Blackbird .5 oz/day

Cowb ird .4 oz/day

Food requirements of the birds were approximated as representing

20 percent of body weight per bird per day , and calculations above are

based upon this estimate . A more exact calculation is possible , based

upon the formula E = 140W 75, where E equals the basic metabolic requ ire-

ment or the animal ; 140 is a constant , approximating a wide variety of

small animals; and W is the weight of the animal .’ In a study , Brenner
- 

• found that this formula adequately represented the needs of his captive

birds during the summer months.2 These metabolic needs increased by about

1 Maynard , L. A. and J. K. Lossli , 1969, An~niaL Nu n.L~ on , (McGraw-Hill
~~~~~ • - York ,, 6th ed.) pp 418-421 .

2 Brenner , F. J. , 1966, “Energy and Nutrient Requirements of the Redwinged
Blackbird” , Wilson Bulletin 78:111-120.
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Modifying the formula to represent this adjustment , one arrives at

a final equation of E
~ 

= 2l0W 75, where Ew is the basal metaboli c energy

requirement for the winter season . A grackle having a weight of approximately
• - - 120 g (about 4.2 oz.) would then need about 76 Kcal per day for basal

requirements. We must assume that an active , forag ing bird will consume

more , hut lacking a good method for quantif ying this added factor , a basal

rate is used in calculations.

Utilizing a standard figure of about 3.4 Kcal di gestible energy per

gram of corn , this grackle would need a minimum of abou t 23 g. (actually

22.35 g.) of corn , or equivalent , per day . This is about .78 oz., or
ins ignificantly different from the 0.8 oz. suggested above as being

necessary . Calculations for the other species are felt to be similarly

adequate.

d4gricultura ) products consumed by the birds at Fort Campbell for

the two samples collected are shown below . The diet varies and apparently

depends upon what is available.

Common Grackle December January

Corn 96% 97%

Wheat - -

Sprouted Wheat - -

Sorghum - -

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~ _ I



Star1in~ December January
Corn 4% 3%

Wheat , - -

Sprouted Wheat - 30%

Sorghum - -

Soybeans - -

Redwinged Blackbird December January

Corn 48% 7%

Wheat 7% -

Sprouted Wheat - 8%

Sorghum - -

Cowbird December January

Corn 73% -

Wheat 19% -

Sprouted Wheat - 20%

Sorghum - 14%

The amount of feeding done in fields and feedlots when the bird s

consume commercial grain can , at best , be estimated . This analysis will

I - assume that 25 percent of the food consumed by the bird is commercial

grain . Loss for the Fort Campbell area for both the December and the January

population estimates is shown below :

12
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Grain December Januar1

Corn 28,589 lb/day 28,800 lb/day

Wheat 1 ,094 lb/day -

Sprouted Wheat - 3,787 lb/day

Sorghum - 70 lb/day

Total Loss 29,683 lb/day 32,657 lb/day

These conversion factors were used to convert weight nto bushels

for the various grains consumed by the birds.

Corn 56 lb/bushel

Wheat 60 lb/bushel

Sorghum 60 lb/bushel

Soybeans 55 lb/bushel

Consumption in the Fort Campbell area in bushels is as follows :

Grain December January

Corn 510.5 bu/day 514.3 bu/day

Wheat 18.2 bu/day -

Sprouted Wheat - 63.1 bu/day

Sorghum - 1.2 bu/day

Va~ue of the grain is assumed to be $2.50 per bushel for corn , $3.00 per

bushel for wheat , and $1 .50 per bushel for sorghum . These values are

4 13



- --- .- - - -~~~~~
_ — - - --~~~~~~~

. - ._ - --_,—.-~~~ —— • -.- _- _ _ _ _ _

below current market prices. At this rate , assuming an average 120-day

roos ti ng season , losses in the Fort Campbell area , based upon the two

different samples , are estimated to be as follows :

December January

Corn @ $2.50 $153 ,150 $154,290

Wheat @ $3.00 6,552 -

Sprouted Wheat @ $3.00 - 22,716

Sorghum @ $1.50 - 216

Total Loss $159 ,702 $177,222

Agricultura l products consumed by the blackbirds at Milan Army

Ammunition Plant for the two samples are shown below .

Common Grackle December January

Corn 95% 97%

Wheat - -
Sprouted Wheat - -
Sorghum 3% -

Starling December January

Corn 1% 1%

Wheat 61% -

Sprouted Wheat - 34%

Sorghum 2% -

- iybeans 3% -

14
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Redwinged Blackbird December January

Corn 3O~ 10%

Wheat 5%

Sprouted Wheat 15~
Sor ghum 18% 2~

Cowbird December Janu~~y

Corn - 54°f

Wheat - -

Sorou ted Whea t - 8:

Sorghum - 4:.

It i s assume d, based on estimates from Dr. Harold Balbach ’. and

con firmed as being understated by Dr . Wade Kadel2 , tha t 25 percent of

the agr icultura l products consumed are from commercial sources. Losses

for the Milan area are shown below .

ç~~p~ December ~a n u ~ ry

Corn 65 ,257 lb/day 64 ,563 lb/day

Whe at 1 ,028 lb/day 383 lb/day

Sproute d Wheat - 2,849 lb/day

Sorgh um 4,121 lb/day 223 ~b/day

Soy t eari~ 54 lb/day -

70 ,460 lb/day 68,018 b/day

t 
_ _ _ _ _ _ _1 CERL Ecologist.

2 Diagnostic Veterinarian , State of Kentuck y, Hopkinsvil le.
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The quantity of grain consumed per day in bushels is presented below .

December January

Corn 1 ,165.3 bu/day 1 ,152.9 bu/day

Wheat 17.1 bu/day 6.4 bu/day

Sprouted Wheat - 47 .5 bu/day

Sorghum 68.7 bu/day 3.8 bu/day

Soybeans 1.0 bu/day -

The value of the grain is assumed to be $2.50 per bushel of corn ,

$3.00 per bushel of wheat , $1.50 per bushel of sorghum and $5.00 per

bushel of soybeans , all of which are below current market prices . A

120-day roost period is assumed to be about average , and the total

losses based upon this estimate are presented below , based on the

December and January estima tes.

December January

Corn 0 $2 .50 349 ,590 345,870

Wheat @ $3.00 6,156 2 ,304

Sprouted Wheat @ $3.00 - 17 ,100

Sorghum @ $1.50 12 ,366 684

Soybeans @ $5.00 600 - *

Total Loss per Season 368,712 365,958

The grain loss per day at Fort Campbell is estimated to be

approximately $1 ,331 to $1 ,477, while at Milan , the losses are

estimated to be between $3,050 and $3,072 per day. These are direct

grain losses only ; no value was assum~d for the cost of fuel , fertilizer
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and other planting -related costs. It should be noted that the wheat

fie ld may be thinned , if the sprout pulling is severe enough. If

this occurs , undesirable weeds , such as wild onion , may grow in the

field , reducing the harvest valu e still further.

The percentage of total diet consisting of commercial grain for

the various species is estimated below for Fort Campbell and Milan AAP :

~Qr~~ç~~~b~j1 December Janua~~
Comon Grackle 24~ 24%

Star l ing 1% 8~
Re dw i nged Black bi rd 13~ 3~

Cow b ird 23% 8~

Mila n December Janua~y

or’lmoq Grack le 24~ 24~
ta r1in~ 16 % 8~-

- c ~~ nged Blackbird l2~ 8;

Cow b rd - 16%

The dollar loss for grain alone does not reflect the total economic

thss. A dollar realized from grain production in small ~nterna1ly-

oriented communities such as these is typi cally spent and re-spent two

to three times in the local economy .

In addition to the grain consumption , the birds also contami nate

grain with droppings to such an extent that cattle and even hogs refuse

to eat it. The birds are also potential carriers of transmissible

gastroenteritis ~nd the soybean cyst nematode.

17



Transmissible gastroenteritis (TGE) is a disease which attacks hogs ,

especial ly young ones . If the infected hogs are less than five days of

age , the disease is fatal in more then 90 percent of the cases. The

disease is spread by soil that is picked up from an infected feed lOt

and carried to a noninfected lot. This can occur in a number of ways ,

most of Wt~ ”h can be controlled ; however , when the birds land in an

infected lot , they may ingest infected soil or get it on their feet.

When the infected bird goes to an uncontaminated lot , infected soil

particles may be dislod ged from the feet or left as infected droppings.

The soybean cyst nematode , is a microsc opic roundworm which i nvades

root systems of plants , especiall y soybeans. The worm causc: lumps and

interferes with nutritional absorption of the root system , which causes

growth rates to be slower than normal and reduces yields.

The blackbird can ingest the encysted nematode which passes undis-

turbed through the bird ’s digestive tract. 3 When bird s which have fed

in contaminated fields leave droppings in uncontaminated fields , those

fields may become infested .~ When a field becomes infested , soybean yields

are reduced , and plants from that field cannot be shipped . One farm has

already reported not being able to shi p starter plants from a field which

became infected . This does not imply that the blackbirds are the only

tra n sm i t ti ng agent of this pest , but rather that they are potential

carriers and exist throughout the area in very large numbers.

~~ Epps , James M. , “Recovery of Soybean Cyst Nematodes from the Digestive
T .icts of Blackbirds. ” Tennessee Farm and Home Science, progress report
No. 81 , January , February , March 1972, pp 2-3.

~ Letter from Mr. Denton Fly of Green Acre Farms, Milan , Tennessee , dated
13 December 1974, alleging spread of cyst nematode by birds to previously
nonintected fields.

18
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Tests conducted by Dr. James Herbek of the West Kentucky Researc h

and Extension Center revea l that nematode reduced soybean yields by as

much as 50 percent. Christian County , Kentuc ky is presently not infested

with nema tode , although parts of western Tennessee are . I~r . Herbek

estima tes that a drop in yields of only 10 bushel s per acre would

represent a loss of $4.2 million to $5.0 mi l lion .5

The economic loss attributed to the blackbirds was great enough that

on 4 February 1 974, Kentucky Governor Wendell H. Ford declared Christian

County to be in a state of emergency due to economic losses of $2 million.

While reported losses to forest areas are presently small , the

implication tha t forest programs may need to be mod1fied or elimina ted

to prevent blackbird roosting could have far-reaching, long-term impacts .

Forest damage is outlined below .

For a number of years , Fort Campbell has been involved in a program

of reforestation and planned timber production . Pine plantations

• are now at a development stage where they are particularly attractive

to starlings as roostin9 sites. When roosts are establish ed , considerable

damage is done to the trees.

Through a combination of mechanica l damage , caused by bird movement ,

and biochemical damage caused by accumulation of droppings , the trees suffer
• a period of stunted growth. This damage period lasts for three or four

months after the starlings have left the roost and results in a 50 per-

cent loss of growth for each year that the site is used as a roost.

During the past five years , approximately 13 acres of 20-year-old pine

‘ Letter from Dr. James Herbek to Harold Balbach , CERL ecologist ,
dated 14 January 1975.
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plantati ons , stocked at a volume of 20 tords per acre and valued at

$3.65 per cord , have died after having been used as a roost for

starlings , blackbirds , grackles and cowbirds.

Twelve acres of loblolly pine at Milan AAP have been killed by the

birds roosting in the pine stands during the past five years . Each year

that the birds roost in a pine stand , areas having the heaviest bird

concentrations die. The center of the roosts begins to take on a

chiorotic appearance approximately one month after the roost is estab-
I

lished . When the birds leave the roost in early spring, the inner

portions of the roost are devoid of needles. Approxima tely three weeks

to one month later , the outer edges of the defoliated area begin to

grow new foliage. (See Figures 7 and 8).

There is no evidence to indicate that these trees were killed by

any cause other than roosting blackbirds . If disease had been the

cause of these trees ’ death , the effects would have spread to other

parts of the roost or to other pine stands. These trees did not show

any sign of boring activity by bark beetles until after they had been

dead for 6 months , nor any cankers which would indicate some form of

rust. These killed areas occur only where birds are most heavily

concentrated , usually in the center of the roost. Of the 800 acres

of pine at Milan AAP , no killed pine area is similar to that found in

the bird roost area .

Average vo l ume per acre of the 20-year-old pine stands is 17 cords.

A . a value of $4 per cord , pine valued at $816 has been killed as a

result of the rQosting birds from 1969 to 1973. In 1973 , the blackbirds

20
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FIGURE 7. Infrared photo of loblolly pine plantation at Milan AAP which

was used as a roost over the 1971-1972 season. Areas of dead trees in

the center of the stand are felt to result from the concentrated physical

and chemical disturbance of the community by several million roosting

blackbirds.
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FIGURE 8. Examples of damage which are generally attributed to presence of
the blackbird flocks. 8a. Swine dead after TGE outbreak near Trenton, TN.
8b. Ear of corn remaining after birds invaded partial ly harvested field near
Mi lan, TN. Bc. Mechanical damage to loblolly pines utilized heavily as roost
trees - Fort Campbell , KY. 8d. Dead loblolly pines on Milan AAP . These trees
were used as a roost in the 1973-74 season. Note that while birds were observed
causing the damage in 8b and 8c, the other examples cannot definitely be proven
to be bird-caused at this time.
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roosted in a stand which had 135 cords of pi ne pulpwood marked for sale

at a value of $540. These trees have not been completely killed , but

prospective buyers will not agree to purchase them . Thus , total monetary

loss amounts to $1 ,356 during the past five years .

Some of the local farmers are taking steps to lessen the damage

done by the birds , although some of the steps are expensive and time-

consuming. A few examples of these countermeasures are:

* Change of feeding time

* Change of feeding method

* Feeding animals inside

* Shooting at the birds while animals are feeding to drive them away

* Limited use of starlici de

Public Opinio n

The blackbird uroblem has become a controversial issue at both

the regional and national l evels. This section lists the public ’s

princi p ai points supporting and opposing the bird control program.

(This has not been developed from a scientific sample , but rather is

a coriposite of positions developed from news clippings and corres-

• pondence.j

Supporting positions include :

* Threat to economy and hea l th;
• 

* Threat to agriculture ;

Comp aint of noise;

* Threat to health , welfare and livelihood ;

* Threat to welfare of family;

* Concern for air traffic safety.

23
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Opposing positions include :

* An environmenta l impact statement should have been filed earl ier;

* Opposition to killing wildl ife ;

* Fear of upset to ecologica l balance ;

* Suggestion of alternate , more humane disposal method ;

* Hope that the program has been given comprehensive forethought;

* Fear that chemical use may cause hazard to human health;

* Fear of detrimental effects to nontarget species ;

* Fear of detrimental effects to agriculture , ecosystem;

* Fear that this approach treats symptoms , not the problem ’s cause.

Land Use Relationship

Fort Campbell possesses a diverse land mix , ranging from residential ,

commercial , office/institutional to open space , recreation , forestry

and military training grounds. The installation is situated in a pre-

dominantly rura l setting bordered by agriculture to the north and south ,

.omercial stri p development along Highway 4lA to the east and recreation

to the west.

Milan AAP land use ranges from i ndustrial to forestry and agri-

culture (crops and grazing). Agricultura l land abuts the Army Mrnunition

Plant to the north , south and east , while the town of Milan (population

approxima tely 8,000) is immediately adjacent to the west (Figures 9 and

10).

In both cases , hundreds of acres have been committed to reforesta-

tion and planned timber production for more than 20 years. The roosting

and feeding of an enormous blackbird population conflicts with existing
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land uses. Those uses realizing conflict are :

a. Agricultural land - birds feeding on crops (winter wheat) and 4

livestock feed.

b. Recreational land - bird roosting generates manure which provides

a rich growth medium for the dimorphic fungus , Histqplasm .~ capsulatum.

The disease histoplasmosis develops from this fungus; consequentl y, a

Fort Campbell recreation-al area has been declared “off-linits .”

c. Residential - interference similar to point b exists , because

during dry weather , the fungus forms spores which can be c~i rborne ,

exposing residents to a serious respiratory disease.

d. Forestry - roosting birds in the dense pine stands have

destroyed acres of trees through an intense buildup of toxic ammonia

leached into the soil from accumulated bird manure.

e. Airport - Fort Campbell airfield has been forced to cease

operations 45-90 minutes twice each day to permit blackbirds to

traverse runways and airspace.

The bird control program should restore the land to its full and

specified uses. All roosts will require disinfection through the appli-

cation of formalin before human use can be made of the areas.

:l ~~~ -~c •~i-s . The primary public health hazard associated with

• starl~ ng and blackbird roosting areas is histoplasmosis ~~~i its various

forms A ppendix 3). The causative organism is the fungus (Histoplasma

c!psulatum) . It occurs naturally in soil and infects both man and

animals. It is widely distributed throughout the world and can probably

~ie found in al l of the major river val leys 45° latitudv north and 45°

latitude south. ifl the Un i ted States, the infection is most highly
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prevalent in the Mississippi River Valley and its tributary valleys ,

thus including the two areas of proposed action .

Major blackbird roosting sites at both Milan AAP and Fort Campbell

have been shown to harbor detectable quantities of the fungus (See

Figure 11).

Soil samples taken in general areas of endemicity (not necessarily

the sites in question ) have shown a somewhat spotty distribution of

infec ted areas. While Histoplasma capsulatum may be isolated from one

a rea , samples taken within a few feet may not yield any positive isolations.

•~ question has been raised concerning the meaning of a negative soi l

s a rp le .  Are there no fungi , or are there simply two few to be isolated

by present techniques? (See Appendix 3) It is entirely possible therefore

that the fungus exists in ‘above-norma l soil concentrations ” i n  roosts

•ihich tests indicated to be negative.

React ion to contraction of histoplasmosis in man ranges from

undetectab le syr~ptoms to death. The former is by far the m~st common.

There is no direct evidence linking the blackbird s with increased

~dses of histoplasmosis , nor is there documentation proving an increase

in hi stopl asnosis cases within the areas of interest.

A •‘ecnnt study of 147 troops at Fort Campbell (83 troops from

states considered endemic for histoplasmosis , 64 from states considered

not endemic for histoplasmosis) showed significant exposures to

histop lasrnosis in both skin tests and blood titer tests . It is

evident that there is no histoplasmosis problem at Fort Campbell ,

Ky. This is primarily due to the distance from living areas of roosts

shown ~o be positive for the fungus and the control (postincl and patrol -
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see Figure 11) provided by the Fort Campbell staff.

Conclusive evidence which would prove an existing public health

problem would only demonstrate that needed action would already be

too late for some individuals. In addition , lack of conclusive

• evidence does not reflect the existing hazard or the need for preventive

action now.

From the medical hazard viewpoint , there is a distinct potential

for the spread of -istop lasmosis at Fort Campbell for the following

reasons :

1. Fort Campbell is l ocated in the area of highest endemicity of

histoplasmosis in the United States.

2. Starling and blackbird roosts are creating enriched growth

conditions in the soil on the post for Histoplasma capsulatum (See

Figure 11) .

3. The roost has been utilized for longer than three years, thereby

increasing the concentration of Histpplasma capsulatum.

4. Even though the roost area is off limits , evidence from other

epidemics shows a direct relationship with histoplasmin sensitivity .

5. No attempt to reduce the danger could be expected without

disrupting the bird roosts.

At Nl ilan AAP the threat of histoplasmosis is not as great as that

at Fort Campbell due to the roosting area ’s more distant l ocation from

significant human populations and activities.

Rw’i-o~~ ~ om 8-thd Vkopp~&tg~ . The main elements of interest are

• nitrogen and phosphorus. Phosphates would be expected to be absorbed

into the soil. Nitrogen in manure exists primarily as urea , undigested

29

~L. - —  ~~— ~~~~~~~~~~~~~~~~~~~~ . - • - .  • - -— • - -



1~

• 

-

~ 1 5

I ‘ 

~ ~~

“ ‘ ‘
~~

- . i:., 
~.: ~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~

• 

- . 
- -

. • - 
‘;t-I 

. -
.

h - - . 
- 

- . - 
~ :. 

~~~~~

FIGURE 11 . Loblolly pine plantings at Fort Campbel l contaminated by

Histop lasma capsulatum. Virt ually all aesthetic and recreational benefits

have been lost. Note the heavy coating of bird manure over trees and

ground surface. This is with in the area pl anned to be treated with PA-14.
4
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protein and microbial t issue.  Urea is de~omposed into ar~vonia , which is

lost by volat i l izat ion or can be absorbed into the soil , and as such ,

probably contributes l i t t le to .~ater pollution .

• However bacterial n i t rif icat ion of ammonia i— i to  n i t r i tes and

nitrates does presen t a pro b lem , since tney are not readfly absorbed

and are thus leached from th e so il , can en ter water su ppli es , and con tr i-

bute to methernog lobinemia. Damage to vegetation from nitrogen burning

is also a possibi l i ty .

Aes thet i cs

Large popul ations of birds are usua fly cijectionable in t~e

commun i ty, beca u se they are ~ sou rce o f d is t rac t inq  noise and odors.

Another common objectien to arge bird p pulati ons is their ind is c~- i r’~ria te

bowel ~:o~e ents . Bird droppings str ike houses , ca rs , s i J ~w~lks , and on

occas i on , an unlucky pedestrian. In large ccn cent ra t ions .  tne se st~- ikes

become object ionable to c i v i l i zed  man ’ s aesthetic va lue of h~ s home ,

corrniunity and person . Countless : i ~n rours  and :~i ain t~n rn , dol la rs  a(€~
spent annually to clean up the mess crea ted by these b i n s .  In 1972 ,

at Mi lan MP , an unsuccessful attempt was made to contr~ the  ndor

produced by t~~ roost Then in USL .

Av ia t i on  Safe~~

~ben a b ird species concentr ~ t~ , near a i r f ie lds  or invades f l iaht

~~~~ there is a possible haza rd to aviation safety . Ccrnercii~l

aviat ion reports an average of 300 bird (various species ~ col l is ions

each year , wh i le  private aviat ion rep~r ts  500. During 1965. the U. S.

Air Force reported 839 bird /a i rc raft co l l i s ions , n e s j 1 t i~ o i n  damane

S 
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to windscreens , canopies , air intakes , radornes, wing panels , flaps

and landing gear.6

At the Fort Campbell A irfield , daily Army helicopter activities have

not been impacted . This is possibly due to the birds ’ ability to avoid

slower , rotor-wing aircraft and to the delay of flight operations for

45-90 minutes twice daily (mornings and evenings ) while the blackbi rd

flock crosses runways and fl i ght paths. These operational restrictions

are in effect at the airfield during the entire roosting period .

U. S. Air Force jet and prop pl anes also frequent the Fort Campbell

Airfield. These larger , faster , fixed-wing aircraft have reported

collisions wi th birds. 7 When large flocks o~ birds are reported or

observed by the airfield’ s air traffic controllers , advisories are issued

about the i r position , and i f known , their species , size and course of

flight. ir i s distracts controllers from their normal duties of separating

aircraft . ~

Outlaw F i eld , a commercial air terminal serving Hopkinsville ,

Kentuck y and Clarksville , Tennessee , is located on~.-half mi le east of

Fort Campbell. It handles twin-engine , turbo-prop passenger aircraft

operated by Ozark Airlines. In addition , this field recei ves traffic

fr~~r~ small jet and propeller aircraft . Blackbird flocks from Fort

Campbel l roosts cross active runways , creating the same hazard discussed

U. S. Air Force , “Bi rd/Aircraft Collisions ,” Air Force ~ffice ofcr- ient if ic  Research , Oecember 1966.

-~aj or C. N. Campbell , USAF I Chief of Safety , Headquarters . 314
Tactical Airlif t Wing (TAC), Little Rock Air Force Base , Jacksonville .
‘rkansas 72076.

~‘r. Cl yde Cook , Manager , Outlaw Field , Clarksvi l le , Tennessee.
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above. No bird/aircraft collisions have yet been reported by Outlaw

Field.

The closest a i rport to the Milan AAP roosting area is Gibson County

Air port , located six iiiles from the plant. Al though birds are reported

to cross The northern end of the airfield daily, there have been no

reported bird /aircraft confl i cts. 10

Signif icance of bird/aircraft coilisions is not fully realized

unt il the loss of lif ~ or aircraft has occurred. Sixty-two persons

were killed in the crash of an Eastern Airlines l:lectra at Boston ’s

Logan Airport when the plane coll ided wi th a flock of blackbirds. ~~~

• In another case at Peachtree-DeKa l b Airport (Atl anta), a privately-

owned jet ingested blackbirds into the jet intake and crashed , resulting

in the death of seven persons.12

;c. - -’~~ 7• It is proposed to accomplish reduction of the bird

population through aerial appli cation of a wetting agent solution.

• A newl y-deve loped technique for reducing bird populations involves

spraying the birds w i th  an agent that reduces the surface tension of

oil on the feathnrs This allow s the oil to be washed from the feathers ,

reducing t~ n in insulation m d  protective values. Loss of insulation causes

~ Ca : - t a in  Rcibert C. Monroe . USAF , Commanding Officer , Det. I , 1878
:Ofl~~”icat1Ofls squadron (Air Traff~c Control), Campbell Army A i rfield ,

10 La~ ry Browning. Ma n~ gen , Gibson County Airport , Milan , Tennessee .

~ U. S. Ai r Force , “Bird/~ircraft Col lisions ,” Mr Force Office of
Sci ent i fic Research , December 1 966.

12 “A lanta Constitution ,” 26 Feb 1973 , A tlanta , Georg i a .
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the birds to succumb to the cold. The technique requires a libera l

application of a wetting agent and water mixture during periods of low

temperatures.

Operationally, this is a new technique. Careful observation of

effectiveness , as wel l as unanticipated adverse effects on the environ-

ment , If any , will be noted . U. S. Department of the Interior personnel

have assisted in planning the operation and are expected to be present

at the time of app lication .

Aerial application during early evening after the birds have settled

in the roost has proven to be best. Bird population manaç’ement experi-

rnents conducted by the U. S. Department of the Interior have had varied

success employing this technique. Some appl i cations have completely

failed . Other applications have resulted in an estimated 96 percent

bird population reduction.

Success of the technique depends upon two critical factors: the

wetting agent so lution must penetrate the pine canopy of the roost in

sufficient quantity , and temperatures must be low enough that a 45°F

or less chill factor wil l  develop following application . While the

wetting agent technique is believed to offer the best possibility for

bird population reduction , it cannot be attempted until weather

• conditions meet all criteria.

The wetting agent chosen is Stressing Agent PA-14 (Tergitol 15-S-9),

re istered by EPA (EPA registration number 6704-73) for this proposed

(See Appendix 4). This wetting agent is nontoxic , except when

consumed in large quantities , has biodegradable properties and has

provf-~ successful in some U. S. Department of the Interior experiments.
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It will be appl i ed in the fol l owing formulation and manner:

~O gallons PA-l4

4 gallons ISOPropanol or ethanol

56 gallons water 
_____

80 total gallons solution per acre

Frequency of Appl i cation

Specific questions have been raised regarding the numocr of fl-l4

applications pl anned for this year and future years .

Installation plans indicate that bird control will be conducThJ onl~

until populations are reduced to a tolerable level . If a sing le PA-1~
application achieves the desired results , no more app ii c~ .ions will be

made. If weather conditions required following P11-14 applications do

not materialize , the operation will be repeated at Fort Campbell when

weather conditions are predicted to be favorable. Lack of PA-l4 at

Milan AAP will preclude a second appli cation this season.

Future applications (Fall of 1975 , Winter of 1976) will depend

upon roost reestablishment. If the roost is reestablished , careful

environmental assessments will be made , including: impacts of previo cs

applications; new development in bird population management techni ques;

• the threat to health , avia tion and agriculture from the rcjst , and

• location of the roost. If the assessments indicate that control is

nere -~,arv and that PA - l4 is the best alternative , the ap~ l i c a t i o n  wi ll

be repeated. Such applications will be made only with th e f~~l

knowledge and approval of appropriate U. S. Department of the Interior

personnel .

- - • ± •
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rra~ifi’~~ ~zt Port Cci~rpbell. Eighty gallons of solution per acre will

be applied in two passes by helicopter. OH-i helicopters were chosen

to make the aerial application due to their adaptability , availability

and application capacity. Two spray tanks , one with a 140-gallon

capacity and the other with a 180-gallon capacity have been locally

fabricated.

The memorandum contained in Appendix 5 , dated 25 Septenter 1974 ,

details data concerning the application tanks , calculations and the

results of static tests and tests made from the air. Details of vent

time versus distance traveled , tank weight empty and charged , and the

sequence in which the respective aircraft will fly the predetermi ned

fli ght lines follow the memorandum.

Area occupied by the roost will increase in size to a peak in late

December , remain fairly constant until mid-March , then begin to decrease

when spring migration begins. The roost breaks up in early April . It

is anticipated that spray operations will be conducted while the roost

is at peak size.

There are aviation obstacles in the area , and an additional hazard

is presented by the birds. Aircraft noise may cause birds to soar

upward into the fl i ght pattern , although this has not happened during

~ast or recent test flights.

Because of the unique location of the roost, a variation of the

prc ’vious lv described action is available , should the application of PA-14

•.e approved as outlined . (See Appendix 6). At Fort Campbell , approximately

o percent of the roosting area is l ocated near the pressurized water supply

used ~or fire fighting. A pumper truck and a truck equipped with a deluge
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gun nozzle are available and will be used to apply an amo L rit of wate r

equal to a rainfall of one-half inch to this selected roust s ite

following aerial application of the PA-l4 mi xture .

• A test has been made using available equipment , and it is possible and

practical to apply water evenly over this particular roosting site in

amounts sufficient to equal a one-half inch rainfall in a 30-minute time

This will be done at a time when temperatures are predicThd to be near

32°F. This temperature has been found to produce mortality of test birds
4

within a two-hour time period , 75 percent being wi thin tr~ first 30 minutes.

This application of P1-14 and water will be monitored closely to

determine the effectiveness of such an application and the practical -ty

of further treatments of this type. Carcasses will be collected and dis-

posed.

Should this method prove effective , studies will be ~ade to determine

the feasibility of adding more hose connections at selected locations as

close as possible to other roosting areas. Thus , a lar~er percentage

of the roosting population can be treated in this manner when proper

temperature conditions are predicted , but the necessary rci rifall is not

forecast. Additionally, this small area will b~. used t~ study the effects

of repeated applications.

Preapplication planning, calibrating and testing with . water has

been accomplished . These operations have been conducted in three phases;

testinci and calibration of equipment; establishing groun~. controls, and

practice aerial appl~cation runs under actual conditions . All three

phases “ave been completed at this time .
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Phase 1 , that of testing and calibration , was carried out on 25

September 1974 and 21 October 1974. During these tests with water,

flights were made using UH-l hel i copters at vari ous air speeds and

altitudes to determine application rate over a measured course. Following

these tests , it was determined that an altitude of 150 feet above ground

level (AGL) and an air speed of 80 knots would give an application

rate of 40 gallons per acre with an effective width of application or

swath of 40 feet. This was determined to be the most efficient

application rate under flight conditions compatible with aircraft

capability and for efficient appl i cation of the chemical to take full

advantage of critical weather conditions.

Phase 2, that of establishing ground controls , was completed on

26 November 1974. This phase defined the area where birds are concen-

trated by means of ground inspection of the roost site at night after

the birds had settled. Concentrations of birds were mapped using a

scale of 1” = 400’ (See Figure 3 - reduced map of cantonment). A

system of flight lines was then plotted to place the chemical on the

greatest concentrations of birds. Ground control stations have been

marked on the ground to correspond to plotted flig ht lines. These

will guide ground control personnel who will be equipped wi th suitable

li ghts to serve as guides for the spray aircraft.

Phase 3, that of making practice aerial appl i cation runs L nder

ac~-ua1 conditions , was conducted on 26 and 27 November 1974 , usi nq

~~ter. Two actions were completed before the test run. First , pilots

flew reconnaissance runs over the roost area during both daylight
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and night hours . Second , when the flight lines were plotted on the

bird concentration map, the length of each line was scaled and coupled

with the effective spray swath of 40 feet to determine the acreage to

• be treated. T hi s was determined to be 27 acres which would be treated

at the rate of 80 gallons per acre, for a total of 2,162 gallons of

25 percent PA-l4 solution.

During practice aer ial application runs , tanks were mounted in

4 the aircraft and filled wi th water , ground control crews were positioned ,

and flights were made to test the functioning of the spray systems and

the ground control crews. Ground control crews were radio-equ’pped and

maneuvered by a centra l controller. The controller checked off each

line as it was flown and the application completed and then directed the

crew to their next position . Both spray systems and ground control

crews functioned well. Weather forecasts will be obtained daily from

Campbel l Arn~, Airfield when permission is given to proceed wi th the project.

~~ •~~
‘ :~~~: -; .; :~. Weather information from the Jackson Flight

Service S~ation will be monitored daily by the project coordinator.

The necessary predicted weather must be 45°F or lower with at least

1/2 inch of rain following the spraying operation. When the weather

forecast indicates favorable spraying conditions , the project coordinator

will make the decision to begin the control operation.

A predetermined sequence of operations will then comence. The

coordinator will contact the plant manager , who will in turn contact the

p ly ing service representative concerning the time to arrive at

Gibson County Airport . The flying service requires six hours of
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notice. Notification of the flying service will be made at noon

preceding the spraying operation. All necessary equipment and personnel

except pilots and aircraft will be supplied by the operating contractor

at Milan AAP .

The sol ution will be applied at the rate of 80 gallons per acre

ii a sing le pass by fixed-wing aircraft . The type of aircraft used

wi l l  be a Gruman AgCat having a 300-gallon capacity hopper and a

flight speed of 95 mph . This aircraft will meet FAA requirements

for day and night VFR fl i ght (FAR 91 .33). The pilot will hold a

conTnercial license , an instrument license and an Agricultural Operator ’s

Certifi cate.

Mr. Ken Garner , of the Division of Technical Assistance , U. S. Fish

and Wildlife , will be notified of the spraying operation time .

The maintenance director will be notifi ed to dispatch men , equipment

and material to the roost and to Gibson County Airport . The maintenance

director will notify the maintenance supervisors in charge of each

operation .

One maintenance supervisor , one mechanic and two truck drivers

will begin marking the perimeter of the roost site. Six portable

generators having two lights each , will be moved into position around

the roost and tested . These lights will be used to mark the genera l

roost location for the aircraft pilots , since this area is un lit

for one half mile.

One maintenance supervisor and two laborers will begi n mixing the

PA-14 at the Gibson County Airport in two 1 ,000 - 1 ,200 gallon tank
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trucks , arter transporting these i tems to the airport .

When the aircraft arrive at Gi.son County Airport , both pilots

will ma!.e a reconnaisance flight over the roost area before dark to

familiarize themselves with the fl i ght pattern . At this time , all

crews will move into position around the roost , and comunications

between the pilots , project coordinator and ground crews will be

established. After return to the airfield , ground crews will load

one air~raft , which will depart i mmediatel y for the roost site . The

second ~i rcraft will remain on the ground for ten minutes and then

depart for the roost site. Aircraft enroute to the roost site will

fly south of Milan , and returning aircraft will fly over the city .

The spray pattern is on a rorth-south fl i ght line at an altitude

of about 100 feet. The spray swath will be 35 feet in width , and

the operation wi~ l require 68 passes to cover the roost at the prescribed

application rate . The complete spraying cycle (loading, fl i ght

to the r ust ,  spraying the roost , return fli ght to the airport

and landing) requires 44 minutes. Total time required for aerial

applica t ion of the PA-14 is fi ve hours. 52 minutes.

The men iarkin g the spray swath with strobe li ghts will move after

each pass to predetermined ground markers . These markers will be

• measured and placed on the ground well before the day of application .

These men will be in constant communicat ion wth the pilot . Mechanics

will be at the airport and the roost site to repair any mechanical

a
- failures. A back -up plane will be at the airfield should aircraft

problems occur .

•~-~ r aerial application begins , the plant chemist will take hourly

41
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water samples of stream run-off from the roost site for a 24-hour

period.

All personnel in the roost area will be supplied wi th protective

rain suits , helmets , gloves , boots and face shields. A medic al

doctor will be on-site and a fi re truck will be available in the event

of a plane crash.

On the following morning at 0800 hours , men and equipment will be

dispatched to pick up dead birds from the production lines and work

areas and deliver dead birds to the landfill for disposal. (No birds

will be picked up within the roost immediately under the trees.)

Environmental Setting ’3

~‘‘r’ •- zr’i~ceLZ. Fort Campbell is located on the Kentucky-Tennessee

border. One-third of the land area is in southwestern Kentucky , and

two-thirds is in north-centra l Tennessee. The closest urban area is

Clarksville , Tennessee , located eight miles south and having a

population of approximately 31 ,000. Nopkinsville , Kentucky , located

seventeen miles to the north , has a population of 21 ,000.

Land area of Fort Campbell is approximately 105,000 acres , located

in the gently rolling Pennyroyal Plain . Greatest relief is at the

.~dge of the plateau along the installa tion ’ s southern and western

edges. There are shallow solution depressions on the installation ,

but the karst is better developed north of the installation.

~ [nv i~-onniental Impact Computer System: A Case Study, Construction
:ngi neerin q Research Laboratory , Champaign , Illino is , May 1973 , pp. 3—5.
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The plain is dissected south and west of the cantonment area by

creeks which give local relief of 100 feet. At the southwestern edge

of the plateau , relief is between 100 and 300 feet and the slopes

between 20 and 35 percent. Majority of the installation is on the

Pennyroyal Plain , having slopes between 1 and 10 percent and a local

relief of 20 to 80 feet.

The roost site is in the northwestern portion of the cantonment

between the main portion of this area and the airfield. (See Figures

3 and 4). It is proposed that 27 acres be sprayed with tie PA~l4.

Installation soils are brown silt loams , relativel y f2ctfle

and easily erodible when exposed. Subsoils are reddish clay b arns ,

exposed at the surface on slopes wh i ch erode quickl y by sieet wash

and gullying. The installation ’ s three major soil categories are :

a. Upland soils , consisting of the Crider Silt Loam ~nc Pembroke

Silt Loam , are found on slopes of 2 to 12 percent. Erosi an hazard

is slight to moderate.

b. Slope soils , consisting of Dickson Silt , ~‘ou nt via aw S~lt Loan ,

Cumberla nd Cherty Silt Loam and Boxtex Cherty Silt , have slopes of

2 to 49 percent ; however , the oresence of a fragipan can ause temDorar’

perched water tables at or near the surface. Erosion hazard for these

soils is severe .

c. Lowland soils , consisting of Livelside Silt Loam , Arrin gtcn

Silt Loam , Newark Silt Loam and Guthrie Silt Loam , have slopes of

0 to 2 percent and tend to be wet and boggy . Surface depressions

collect runoff which can lead to ponding.

Soil in the roost area is generally deep, well -drained acid -loam y.
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There is one sink hol e around the edge which would require sandba aainq and

covering with boards and plastic sheeting. This would ensure that there

would be no contaminati on from the •raying operation to this natural drain-

age well. (See Appendix 7 for additional soil information.)

Fort Ca m pbell ’ s cl imate is c lass i f ied as Cfa by the Koeppen system .

Typical yearly data is presented in Table l. ’~
Fcrt Campbell is located within the Cumberland River watershed . Multi-

purpose dams on the Cumberland and Tennessee rivers provide flood contro l

and electric power. Reservoirs serve as waterways for transporta tion and

recreation. Sizable streams are relatively rare , due to the porous nature

o~ the limestone bedrock , which absorbs much of the normal rainfall. There

is a closely knit interrelationship between the are&s surface water and

ground water systems .

Fort Campbell is underlain by Meramec series limestone ~hich is well -

broken by joints and solution fissures. Water drairs promp tly through the

relatively porous rock . Depressions or sinks (usuall y shal lcw ) provide

lir u ct links between surface water and ground water in the area . Numerous

springs discharge from the top of the forr~ tion , with most larqe springs

situated near minor rivers.

~~ region ’s water supply is provided by both ground and surface waters.

Drilled wells jn the karst areas generally produce enough wa~er for domes-

~ic use . Shallow wells , streams and springs are principa l water sources

‘or the more dissected parts of the area. Pond; and cisterns are important

~~~~ sources in the smoother uplands. The Red River and Sp— inq Creek

Telephone Conversation with CPT A lbrecht , Commander Detachment 1
~~~ 4e~’ther Squadron , Fort Campbell , Kentucky , 17 Dec 74, Approx 1015 hrs.
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provide the water suppl ies of Fort Campbell  and Cla rk s~~l le,  f enness fe .

Drainage from the roost f lows into tne s t o r  v~ater d ra i i qe sys ie ,

which empties into an intermittent st ream . T h is st r~ am T i  ‘ver - - es uppr~)/i-

mately 1 ,500 meters before f lowing into [)rv Fork Creek •~ ~a r t  of ye

Cuniberland River watershed .

Dominating crops are corn , whea t , soybeans ar~ tuu~~~c .  ~io l l  grains

(mil let , etc. ) are grown as ro tat ional  cro ns.  ~ne i - c o st  ~rea ’~ domina nt

vegetation is the loblolly pine (Pinus taeda) . The s T t e  had been th innee

by two-thirds wi th the exception of the peri m eter areas w ich are t i e

areas of bird concentration .

TABLE 1
Yearly Clima te Data - Fort Can mp Le ’l

Averaae c- ~ nae ~u 1er  o~Mean Wind Month ly ~A on~~h1 Ti- ~Monthly Direct ion Dai ly ‘~a~ i . Da i l - . Yri ~c 1ow
Precip i ta t ion and Speed Ter~pe ature c re-rn ature ~L

J 4.4 S-7 2? .72
F 5.1 W - 7 50 30 16
Ni 5. 4 S—8 57 37 11
A 4 .1  S -8 69 ;•~; 2
Ni 3.8 S-6 78 0
J 3 . 1  S-5 ~~~~ t - 5  0
J 3.7 SW -4 89 68 0
A 3.5 S-•~ 88 67 0
S 2.9 S-5 82 59 0
0 1.8 1-5 72 17 2
N 3.8 S-6 57 12
D 4.0 S -7 47  20

4~~~
Fort Campbell is 1ocat ~u near the western r ice of thn inesop H vt ic ~n est

m u o n . fte original forest was cut by the rn i - i - n i ”~ teen h cen~~ir’; , ar- i

the present forest cons i s t n  of regrowth in abandoned f i e l d s .  T -~~ica1 ~~~
types are oaks , hickories , sassafras , per s~m’rion and eas~~r m -ed cedar.  F l r e

are found in areas reforested by forest mnan ane~ent imr o~ n r c . • er~ ‘ inia l nr~sS
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and weeds dominate the more recently abandoned areas approx iim ute l y one-

half  of the to tal land area Is used for crops or pasture.

Abandoned fi elds and scrub thickets provide excellent wildlife habita t

throughout the region . Cultivated fields are relatively small , and brushy

~ence rows are common . A wide variety of common birds , mammals and fish

inhabit the area . Quail and deer are hunted extensively and are consid -

ered major area resources. Squirrel , rabbit and mourning dove are also

hunted . F ishing is both a popular sport and a major revenue source via

tourism in the Barkley and Kentucky Lake impoundments west of the area .

T here i s no w i ld l i fe other than b ird s i n the roos t area , lam ely because

bird fecal material has degraded the site for terrestrial animals.

~
‘

•~~~ ;.-;~~ . M ila n Army Ammunition Plant is located 1/2 mile east of

M ilan , Tennessee , 20 m i les nor th of Jackson , Tennessee , and 79 mi les nor th-

ens t of ~-1enphis , Tennessee. I t is located in an inland extension of the

Gulf -Atla nti c Rolling Plain province of the Gul f -At lant ic  Div is ion. 15 It

is placed in class B2C (irregular plains).

The four major soil types found at Mil an AAP are ~-1em phis , Lexin gton ,

Grenada and Cal boway . These major so i ls are underla i n w ith a sands tone

bedrock . The l~in d is gently rollin g , hav i ng elevat ions ran gi ng from 365

~o 550 fe’~ abo ve sea level. Soil is moderatel y well-drained and acidic

~~ a fraqina n about 28 inches from the surface. Dominant soil types are

thn Loi-in a and the Grenada soil series. (See Appendix 7.)

The 22 ,1 80 acres of the installation are composed of 36 percent wood-

1 31d , 55 percent agricultura l land and 9 percen t roads , and buildin g s. The

~~~~~~~~~~~~~~~~~~~~~ of the Association of American Geo l ogical Survey
54: 11-23 ,  1964 .
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forested area is predominantly an upland hardwood forest type , with the

exception of 800 acres of pine plantations. The agri cultura l land is

used for crop production and cattle grazing. Principa l crops are soy-

beans , cotton , corn and wheat.

More than 95 percent of the Mil an MP is located in the Obion River

watershed . Runoff from Milan AAP is carried by intermit tent creeks to

the Rutherford Fork of the Obio r River which then flows to the South Fork

of the Obion River 28 miles downstream . Flow in the Rutherford Fork ranges

from 1 ,000 cfs during the su mnil er , tc 8,800 cfs during the winter , with

peaks above 26,000 cfs following an intense two-inch rainfall.

Wolf Creek carries the runo~f tro~ the northern half anr~ the western

edge of M ilan AAP north to t i e  Rutherford Fork. Runoff from the roost area

• under study drains west a b o u t  L~ miles v ia an intermittent creek to Wo lk

Creek. Approximately 18 suimir e miles ot upstream draina ne area contribute

runoff to Wolf Creek before the bird roost runoff enters it.

The regions water suppl y is provid ed predominantl y by nr oun d water.

The Milan AAP obtains its water from 11 wells located or the installation .

The town of Milan obtains its water from three high pressure wells located

within the town . Both the MAAP and the Milan wells are rep t h a n  200 feet

deep. Rura l areas obtain water iron sm all wells , having an averaqe depth

of 80 feet.

Milan cl imat e is primarily a Cfa climate of the Koeppen classification

syst~ r . Grand daily mean temperatures range from a high of 80°F in July

to a low of 40°F in January . Annual precip itation totals 53 inches , with

an average of 114 days havin g measurable precipitation and three days having

measurable snowfafl. The average length of frost-free growina season is

188 days .
47 
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Wildlife is abundant at Milan AAP. The timber management program , the

agricultura l outleasing program and the interspersion of woodlots and field

contribute to the abundant wildlife habitat. Major species of wildlife are

white -tailed deer , wild turkey , rabbit , fox squirrel , quail , dove, bobca t ,

raccoon , opossum and hawks. There are no known rare or endanqered species

at Milan AAP.

Wildlife is absent from the roost site with the exception of the black-

bird s, as a result of the bird fecal material accumulation .

The roost site lies in the center of the installation between two stor-

age areas (See Figures 5 and 6). The area proposed to be sprayed wi th

PA-l4 covers 36 acres of land .
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2. LAND-USE RELATIONSHIPS

Th is section poses a rather unique problem regarding the proposed

action . Typicall y, the purpose of Point Two of the Council on Environmental

Quality (CEQ) Guidelines calls for addressing conformity or conflict of

• the proposed action with other land use plans , policies and controls

at the federa l , state and local levels. Intent of this point is to

identif y the induced growth and incompatibility problems often associated

with constructing dams , hi ghways , airports and regional shopping centers .

The only perceived implications of this proposed action may be to

the policies and controls embod i ed in the Clean Air Act Amendments of

1972 , Federal Water Pollution Control Act and to applicable state solid

waste management acts .

Clean Air Act

Eight-second aerial application of 130 gallons of 25 percent PA-l4

solut ion will result in a nearly instantaneous downwind maximum PA-l4

surface concentration . Concentration will be 4.6 x lO~~ grams/meter
3

at a point approximately three kilometers from the release swath. (See

Appendix 8 ) Time-averaged over one day , this concentration is insignifi-

cant and falls beyond the context of the Clean Air Act.

Federal Water Pollution Control Act

The residual PA-14 will be deposited on the forest floor cover .
p 

Residua l PA-14 from the floor could enter the surface water through

run-off or enter ground water via leaching. This occurrence is not
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ex pected ; however , If PA-14 should enter the water , it will be in

concentration far below standards.

Solid Waste Management Act

A problem with bird disposal could arise at Fort Campbell . The

installation is located within a region of karst topography , an area of

underground caverns and openings . The threat of l eaching pathoqens into

the ground water is possible if the disposal area is not adequatel y

surveyed for suitable sanitary landfill conditions (impermeable bottom

soil).

Additional legislation applicable to the proposed project has been

reviewed by means of a newly-developed computer search program , and

no conflict with present laws has been found . Program outputs are

displayed in Appendix 9
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3. PROBABLE IMPACT OF THE PROPOSED ACTION ON THE ENV I RONMENT

Impact of Roost Reductions on the Blackbird Populations cf Eastern
North America

Based on a survey in 1969-70 by biologists of the U. S . Fish and

Wildlife Service ,’6 the winter roost population of blackbirds in the

eastern United States consists of approximately 350 m illion birds.

The population has the following estimated species composition: grackles -

25 percent or 90 million birds; redwi ngs - 40 percent or 140 million

birds; starlings - 20 percent or 65 million birds; and cowbird s - 15 per-

cent or 50 million birds. Additional species are found ~n small numbers

but are not discussed here. These estimates are only crude approximations ,

and no confidence limits can be given to indicate thoir accuracy ; however ,

they are the best estimates available.

A crude graphic model is presented in Figure 12 to indicate the general

annual cycle of the grackle population in eastern North i~mer ica . The model

assumes that adult grackles have an average surviva l rate of 52 percent

• and that adult fema l es annually fledge an average of 2.75 young . These

popula tion parameters are typical for passerine species in North America .’7

The model does not pretend to precisel y define the numeric al response

‘
~ Webb , J. S. and C. W. Royal , 1970 , National Survey of Bla ckbird -

Starling Roosts , proceed i ngs Fifth Bird Contro l Sem i nar , Bowling Green
State University , Sept. 15-17 , 1970 p 135.

~ Henny , C. J., “An Analysis of the Population Dynamics of Selected
Avian Species ,” Wildlife Research Report #1 , U. S. Fish and Wildl i fe
Service , Washington , D. C., 1 972 p. 99.
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of the grackle population to roost con tro l operations. It is merely

an attempt to put into proper perspective the probable i mediate

impact on the population of eastern Nor th America of a roost reduc-

tion of the magnitude planned .

The model is presented only for the grackle population , since this

species appears to be predominant at the Fort Campbell aid Milan AAP roost

sites . The impact of reduction of redwing and cowbird populations would

probably be less than on the grackle population , since tnese two species

form only a small part of the roost population .

If we assume the population of grackles in the eastern United States

to be 90 million birds in January , and tha t the roos ts a: Fort Camp bell

and Milan AAP contain 2 million and 5 mill i on respectivel y, a total

reduction at these roosts in January would remove about 7.7 percent of

the population. This man-caused reduction would be fa i rly small compare d

to the natura l mortality occurring during the winter months as indicated

in Figure 12 , and Ignores birds in smaller uncensused roosts and those

which do not join roosts . Two hypotheti cal survival curves are presented

to indicate the possible numerical responses of the grackle popula t ion

imediately after such an event. In either case , the proposed reduction

would apparently have little effect on the total grackle population of

eastern North America .

The above discussion relates to the total grackle population of

eastern North America . Band returns from grackles overwintering the

Tennessee-Kentucky area indicate that mos t of these grackles b reed i n

Ohio , Michigan , Indiana , Illinois , and Ontario. Thus , while grackles
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at the Fort Campbell roost may represent only 3 percent of the total

eastern population , they represent a greater percentage of the populations

from the above-mentioned states . Thus , a reduction of 2 million grackles

might have a greater impact on breeding populations in localized areas

than is indicated In Figure 12.

Surface and Ground Water Impacts at the Proposed Sites

No ground or surface water impacts are expected as a result of the

Fort Campbell or Milan AAP proposed actions (See Appendix 10).

Disposal Impacts

Disposal of dead blackbird s can be approached in three ways : p3tho-

logical incineration , production of protein mea l , and aerobic and anaerobic

land disposal . The recommended al ternative is aerobic and anaerobic land

disposal

P~~~-Lo~’j~aZ Incinepatio,2. Assuming that the carcasses are typic al

dead animals and have an average moisture content in excess of 6~ percent

and a caloric value between 2,000 and 3,250 Btu/lb , the combu ~ticn cf

blackbirds would not be self-sustaining. As a result , a pathological

inc inerator is required .

The most inexpensive pathological incinerator available is a controlled-

air incinerator. This unit will consume up to 1 ,000 pounds of pathological

• material per hour , use 7.5 mill ion Btu/ h rs of fuel and require s hutdown

and cool-off after 20 hours of operation for ash removal . The probab 1.~

— ~axi mu n kill is about 4 million blackbirds at Fort Campbell. Number of

~~ t-hours requ i red for incineration , if 50 percent of the b i rds d ro p ou t-

side the roosts and are not recoverable , is:
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0.5 (500,000 i b) 
= 250 incinerator-hours

Assuming 24-hr/day (20 burning), 7—day/week operatior ., and incineration

of all collec ted birds within two weeks to prevent excessive putrefaction ,

lTdays x 2O hours/day = .89 - or one incinera tor i s requ i red

If that unit can be procured (a bad assumption , given current delivery

times of 14 to 16 months) , and assuming it is mounted on a slab poured on

grade and fired w ith number two fuel oil suppl i ed from mob ile tanks and

electricity from mobile tactical generators at Fort Campbell , then:

Inc i nerator capi tal cost , at $114 ,600 = $114 ,600

Slab capital cost = $6,320

Fuel oil , 44,850 gallons at $0.36/gallon = $16 ,146

Labor , 2 men/shift at $12 ,000/year = $10 ,126

The net cost of disposal after collection in a pathological incinerator

is $147,193. This method is not considered to be practical due to the

capital cost , current energy situation , and the long lead times for pro-

curing equipment.

Pro duction of Protein Meal. Protein meal is produced by the rendering

of animal parts . This concept is desirable , because it utilizes a product ,

(the dead blackb irds) formerly considered a waste to deteriorate or pick

up and dispose of in an inciner ator or sanitary landfill.

Inquiries to a rendering plant at Henderson , Kentuck y, indicate that

the blackbirds can indeed be processed . Tests should be run on a 5,000

lb. sample of blackbirds to determine how the rendering plant will process
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the birds. Two other plants , one at Newberry , Indiana and ore at Columbus ,

Indiana could possibly render the blackbirds . None of these companies

could pick up or haul the birds.

-. ~~ .4na~rc~~ -.~ ~~~~~~~ If the bird s fall into the roost

area or are spread thinl y, aerobic land disposal can be acce~tahl e.

In the roost area , droppings have been found to depths of 1 to 2

inches. Assuming an average depth of 1 inch , a density of 6~L lb/ft
3,

kind an average kill of 1.7 blackbirds per sq ft , then the presence of

t H  cdrcasses would increase the organic load on the forest ~loor by

app roximat ely 7 percent. Collection of bird s in the roost area is

prob abi unwarranted .

Sinc ’ small bird s have been observed to decompose in less than one

o nt ’  in wa~r c l imates , col lec t ion of dead bird s outside human ~ise areas

ay not be warra nted . In support of EPA registrat ion of PA-1 4 , s t u d i e s

by independent r esting laboratories have placed the acute oral LU 50 of

undiluted PA-14 at about 2,000 to 3 ,000 mg/kg . for rats and dogs. The

L. S. Fish and Wildlife Service has conducted tests considering the

possibility of secondary poisoning and has found a prob able acute oral

LU50 to be more than 5,000 mg/kg . in predatory birds . Studies in support

~t re~jstratjon also established that 3—month chronic feedin ci of leve ls

corresponding to about 200 mg/kg . was non-injurious to dogs (i.e., there

was no weight loss and no pathology).

These extremel y low toxicities indicate that no proble~- could be

expected , even if a scavenger (or wandering pet) were to eat a considerab le

number of bird carcasses. A fox or domestic cat would have to eat 18 
0
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complete birds , including feathers , within one day to achieve half of

the mean lethal dose. (This calculation makes the gross over-estima-

tion that fully one—half of the PA—l4 appl i ed to a given area remains

indefinitely attached to the birds.)

Aero b ic di sposal would al low carcasses that fall into the roost

to remain , i f the total kill is 1 mil l ion or fewer. Num~ers will be

determined by taking a count of 25 milacre (circular) plots. If an

average of 14 or fewer birds per square yard are found (corresponding

to fewer than 1 million within roost boundaries), it will be deemed

acceptable from an aesthetic standpoint to conduct no further pickup within

the roost area . Wildlife are known to scavenge carrion without ill effects

and to reject material that might prove harmful . This method would not

requ i re resources to be ex pended for carcass collec t ion .

Anaerobic disposal at the installation ’ s landfill woul d involve

col l ection of carcasses at the roost site to a minimum recovery of 80

percen t , should the total kill be 1 million or more as determined by

methods discussed above. All carcasses will be col l ected from all public

use areas and lan df i l led . Since bi rds are organ i c ma tter wh i ch can be

safely landfi ll ed , no problems are anticipated .

Landfi ll ing of dea d b ird s from the b lackb i rd con trol operation should

have no effect on the quality of the area ’s ground or surface waters . The

Fort Campbell landfill has a confining l ayer of 48 to 80 feet of red clay

wi th abundant chert fragments . This same subsoil is used as a cover
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material ~~~~~ The landfill is located on soils classified in the Pembroke

series with natural slopes from 2 to 12 percent.~
9 ,2~’ These sofls are

cl assified by the Soi l Conservation Service as having only Irloderate

limitations when used for sanitary landfills. - When the unc erlying

fissured l imestone is closer to the surface , as it may be uncer some

~e broke soils ,22 the moderate permeability of these soils renders th~ n

less than ideal for l andfills. Th2 40 or more feet of confining clay

is considered to be more than adequate to limit percolation of leac n~ te

into the water table. 2 3

A t M i lan AAP , birds in the sparsely popul ated area outside the can-

tonment and ammunition production line zones can be left where they fall

for aerobic decomposition. Birds collected f,-or~ the ca nton~~~nt a r ea

can be taken to the base sanitary landfill for disposal . The soil struc-

ture at Milan AAP is basically silty l oam . It is generall y :oeriieable ,

wi~~ the water tab~e at an average depth ot 60 feet. No prc~ 1 ems ar e

3nticipated .

~ Robert Anderson , Office of the Facility Engineer , Fort Campbell ,
Kent J c~y, personal coninunication , 22 January , 1975.

~ USDA So i l Conserv at i on Se rv ic e , So il Survey Field Sheet , Mont-
qoinery County , Tennessee, A tlas Sheet No. 3 , May, 1973.

‘~~° USDA Soil Conservation Service , Soil Descriptions and Interpreta-
tion s for the Fort Campbell Reservation , Montgomery County , Tenne ssee ,
May , 1973.

2 1  Ibid. Table 2 , p .5 , p. 229 .
2 Ibid. Descript ion of Pembroke series , page unnumbered .

2 3  Municipal Refuse Disposal , American Public Works Associ ation ,
Cn icac ’o , Ill in ois , 1966, page 125 .
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Cost of executing this disposal alternative is less than incin eration

or -recycling.

~~~~~~ion of PA-1 4 in the Lower Atmosphere

Application of PA-14 w i ll be in accordance with Instruc tions for the

Use of PA- l4 Av i a n  Stressi ng Ag~nt (reference 1 , Appendix 8). The solu-

tion can be delivered by a venturi-type spreader mounted on the under-

side of either fixed -winged aircraft or helicopter . In the worst possible

case.* 130 gallons of aqueous solution containing 25 percent PA-l4 would

be appl i ed fran an elevation of 50 meters in a single 600-meter long

swath t raversing the target area . It is instructed not to appl y the

ma t eria l when wind speeds are in excess of 4.5 neters /second .

When such an aerial application is made , a large fraction of the

SOlUt L In falls directly earthward . A substantially sr al l e r portion

cLa n g es from liquid to gas by evaporation. Another fraction re am s

te por arily in the air as a residual mist suspension. It is the latter

qu.i~ tity ,~hi ch poses the greatest i - pact potential upon bio tic receptors,

for while it slowly settles to the earth under the influence of gravity ,

it is transported by winds to place outside the vicinity of the appli —

ca~ion target. Dispersion of this mist fraction is detailed in Ap~end ix

8 and sa n- -a ri zed here .

u ant i f cati~ ri of the nis t fraction as a function of wind speed is

preset ted in Table 2. In the worst case ” situation , the equivalent

line (6D~-meter) emiss ion rate of the mist is 7.16 grams /second/meter.
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TABLE 2

DEVELOPMENT OF MIST FRACTION OF PA-14
AS A FUNCTION OF WIND SPEED

- 

W ind  Speed MDDS* - 

Mist FracH~n Mist Equivalent ~T~T Equi v alent 
-

~:neters/second ) (mm) (percent) Emission Rate L~ ne Emission ~ ite 
— 

(grams/second ) (grams/second ~ruet~~j~~

0.50 0.125 0.57 352.7 0.59

1.00 0.184 1.28 792 .0 1 .32

1.50 0.225 2.03 1256.0 2.00

0. 259 2.79 1726.3 2.88

2.50 0. 290 3.61 2233.7 3.72

3.00 0.318 4.44 2747 .3 4. 58

3.50 0.343 5.26 3254.6 5.4?

4 .00 0 .367 6.11 3780.6 6.30

4.50 0.389 6.94 4294.1 7.16

* ~idx i l u r n  driftab le droplet s ize
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This correspond s to a 6.94 percent mist fraction (e.g., 6.94 percent

of the released volume develops into a dispersible mist).

To ca l-...ulate the dispersi on of the mist fraction using equation

6 (Appendix 8), a te n percent mist frac t ion was assume d , corres ponding

to a mist equivalent line (600-meter) em ission rate of lC.3 g rams /second /

meter . Table 3 presents an evaluation suninary of equation 6 for wind

speed s (ti ) of 4.5 meters/second . Assuming that the strongest advisable

aqueous solution (25 percent PA-l4) is app lied in a swath norma l to the

wind direction , the maximum predicted , nearl y-instantaneous downwind

concentration is 4.6 x 10~~ grams /neter
3 . Th is maximum concentration

will occur approdma tel y 3 kilometers directl y downw i nd o f the release

swath .

The predicted ma x ir~un concentration was calculated by assuming an

unlikely combination of coincident physical and meteoro logical phenomena .

It is expected that rea l concentrat ions will be substantially l ower than

those predicted . No account was made for the drift -inhibiting terminal

velocities of the mist droplets. The mist fraction will be signifi cantly

less tor the l ower wind speed fields likely to exist at the time of

a~ : l ~cdt i~)n .
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4. ALTERNATIVES TO THE PROPOSED ACTION

There are three basic alternatives to dealing with th~ hlackbirJ

infestations at Fort Campbell and Mil an AAP. These are: elimination ,

dispersal and no action.

Reduction of the blackbird population can be obtained throug h

several methods , but the impact of elimination of a possible 11 million

blackbirds must be considered .

Elimination during autumn when the roosts are first forminq would

have little overall impact on the national blackbird population.

Natural mor tal i ty from old age , disease and predation is estimated to

be 48 percent annually. The relatively small reduction , estimated to be

7 percent of the nat i onal b lackbir d popula t ion , caused by com p letel y

successfu l control operations at Fort Campbell and Milan AJAP would

be completely overwhelmed by this naturally occurring mortality .

There would be no effect on the population available for sprin g breeding

nor woul d elimination at this time of the year provide satisfactory

resul ts. It is probable that the roosts would soon be reoccupied

by other blackbird populations migrating southward later in the season.

Accordingly, rel i ef from agr i cultural damage , feed losses and other

depredations would be only temporary .

Elimination of the birds during mid-winter when the roosts become

stable would still not affect the spring breeding population. There

would he some crop damage from sprout pulling and some losses in

anima l feeding operations. There would be potential for histoplasmo sis~
.
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contaminated soil in the roost sites , and there would be inter-

ference with aircraft landing and departure operations unt i l the

bird populations were reduced .

El imination during the spring , just prior to roost breakup, would

st ill probably not reduce the national blackbird population to a point

~there the spring breeding population would be affected . However , tre r~

would be little to gain from blackbird elimination at that tine.

‘1 /~i ricultura l damage would have occurred , feed would have been lost ,

di sease woul d have been transm i tted , interfererce with aircra~ t operations

would have occurred , and m ilitary relations with the nearby communities

would have been strained .

Recently -obtaine d med i ca l opinion (See Appendix 3) necessitates

reevaluation of the risks and effects of histopl asmosis. It nas been

stated tha t the causative organism can be excreted in blackbird feces.

Therefore , feeding as well as roosting areas must be suspect as sources

of infection . Relocati on of the blackbird population through biosonics ,

roost modification , etc . would tend to increase the number of contam i na ted

areas and the risk of infection , while blackbird populati on reduction

would l imit potential for spreading the disease.

Dispersal of the blackbirds would only move them and the probler s

t ecy cause into areas they initially bypassed as roostin~ sites. Their

movemen t could be to other parts of the military installatior .s or from

government land onto private property , thus further burdenin i the nearby

c ’runities . Dispersal would affect neither the national blackbird
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pop ulation nor the blackbird breeding population . If , by ~~~ c hance

a r,~n -t ,i,’~it ’t bird were present , it would not be affected . No c he i lca l

load ‘ Ju- ~1d be introduced into the environment. Dispersion would have

s i i n i t i c a i ~t adverse effects upon m ilitary-co m nunity relationships , since

it would am ount to either doing nothin g or shifting the burden onto

t ’ I’ c i . i l i a n  conmiunity.

The “no action approach ’ would force adaptation of lives and programs

‘i round the blackbirds. Crop losses would have to be accepted (althouqh

i t  has  been reported tha t some losses could be reduced if farmers

p lar t~d some crops by dr i l l i re rather than by broadcastin o seed.)

Anima l feeiinu costs on id continue to increase , and the r isk of disease

would have to be accepted . Fl ig ht operations wou ld con tinue to have to

be susnen,i ed when flocks of birds crossed runways and flight patterns

du~ inq the roost ing season.  The “no ac t ion ’ method would ef fe ct an econo-

mic loss C C  t i t,’ , training and funds in order to deal w i th  the human

~~ r - f 1 i ,  t~ o~ public health , safety and the general nu i sance created t v

the blackbirds. Hi der this alternative , the only factors lim iting

the bird populations would be food and habitat av a ilabil ~ ty, disease ,

nreda~ ion and adverse weather conditions.

Fl i: i ’ a t ion

L k H - ~~ ”, J ’ . This control method entails the aerial application of

to: puund PA-l4 , Av ian Stressing Agent. Since use of this material is

‘.)~~t’~~e4 , I in the descr ip t ion of the proposed program , i t w i ll not he

r’epea te’l here .
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P c _ t~~t~,.sm. Introduction of natura l , populat ion -l initi rt ’- parasites

presents the technical problem of dealing with four different species

known as blackbirds , as well as the lack of control over the parasitic

organisms. The results could be a spread of the parasite to non-target

species , thus creating epidemic problem s within the avian world. There

is a dearth of available research in the area of man -induced pop ulation

contro l of birds through use of parasites. This alternative is not

considered usable at this time .

V~fl,w~ P~~ca~c. This method entails the introduction of a virus such

as Avian pox . Starlings have been frequently observed in the vicinity

of chicken and turkey flocks . Research indicates that the isolated virus

was found to be infectious to starlings and turkey poults , but that

domestic chickens and canaries were not affected . Current research has

not progressed to justify any conclusions concerning population contro l

possibilities of this virus.~~
T’~tp~,’ nq . A number of articles have been written about the use of

a variety of traps , including light traps , for the capture of birds. Addition -

a l l y , the various trapping techniques have been discussed with representa-

t i v e s  from the Department of the Interior. In general , traps are used only

to capture a few birds. The largest catch reported in a linl’ t trap was 120 ,000

in a small , woodlot roost. Considering the size of the roosts at Fort

Campbell and Milan AAP (20-40 acres), construction of the netting and

erection of a fumigation facility would be very difficult and expensive.

2. Starling Control Research in California , Progress Report , 1 964, p. 26.
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Additionally, destruction of the trapped birds would pose a siqnificant

problem . The fumigation tent would have to be air -tight. Since there

are no funti gants registered for bird control , an experimental permit

~‘,‘uu1 d have  to be obtained from the Environmental Protection Agency,

as for s ever a l  other chemicals considered . Killing the b~rds by hand

.‘~o ,lJ place the individuals involved in direct contact with diseased

I inc _ I s and their ectoparasites. While this alternative has some potential

di~ fi 1- l t i e s  of accomplishment have caused it to be discarded .

Man- induced predation lacks sufficient research to substan-

t i a t e  ~~ action. It would be difficult to keep predators from attacking

non-tarqet species. Natural predators include such creatures as fox ,

weasel , fera l domest i c cats , owls and hawks , These an imals prey on

blackb irds when they find it convenient , as opposed to passin ri up other

t ood sources to prey on these birds alone. In addition , the small

numbe r of predators would have little impact on the blackbird populations .

•~~ .- ‘‘ ‘~ - . Shootin g the bla ckbirds would be relatively controllable with

e~a”d to  protection of non-target species. This ,~rogram could be promoted

ei t~ er throu th professional hunters or by promotion of blackbirds as

a game species for public shooting. Shooting would be expensive as well

as time-consuming. Uncontrolled shooting decreases control of non-

target species protection , and shooting around housing areas , even in a

cont rolled situation , wou lJ present undesirable safety hazards. Addi tion -

all y, ‘any crippled birds would result. The b i rds are ed i ble , which in

considering the present economy, m ight prov i de some i nd i v i dual hunters

w i f t  a subst i tu te  meat source.
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Vy~tainJ~t~. Dynamite charges placed in roosting trees could be

exploded after the blackbird s had settled for the night. Whi lc this

method is cost-effective , it is non-selective , cripples many birds ,

destroys trees and is limited to non-populated areas. The corcussion

of such a blast within the cantonment area would have devastating effects

upon window glass.

A)ot~.U.,eJty I&Ut-SWt6t. This method would require that the b lackbi rU s

be lured to a specific site within the artillery impact area. The area

woul d be ba i ted with grain for severa l days until a sizable f~oc k of b lack-

bi rds coul d be establ i shed , followed by launch of a coord inated arti lle r~

air-burst attack. This method would allow a maximum of control and safety

and would be cost-effective , since the operation could serve as a training

func tion. Disadvantages include the crippl ing of birds and the kill ing

of some non-target species.

S-t t~ c~ dc H . (DRC 1339) (3-chloro-p-t oluidine hydrochloride) is a

4 bird toxica ri t which is particularly effective against starl~ ris and black-

birds. t is comm erciall y available from the Ralston -Purina Compa ny in

a pel letized bait form . Its registered use is limited to livestoc k

feedlo t app l i ’,ations.

If si~ ni~ ica nt numbers of the flocks roosting at Fort Campbell and

‘~~4L i n A A ’ could he in lu ced to feed upon the treated pellet s , a population

reduc~ io r could be achieved . To accomplish this , it would first be
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necessary to establish feeding sites near the staging and rc ” cst inc i a’ eas

through the libera l application of untreated pellets. After si gnificant

numbers of birds had become accustomed to feeding on the bait  at the

new s i t e , toxicants would be introduced .

Difficulties with this approach are severa l . Food preferences of

the birds are diverse. The birds are now foragin g over lcn q distances

to find the particular food they desire. Probably only that porti on

of the flock now feeding in livestoc k feeding lots could be induced

to feed at the new s it e , and only if those food sources were shut off.

Additionall y, suc h a pre-treatment baiting program could draw non-target

bird s to the feeding site. However , observa tion of the bird species

feeding on the untrea ted pellets will forewarn of potential kill of non-

target birds. If the bird s cou ld not be induced to feed on untreated

pel lets , or if non-target birds were at tracted to the feed ina ,ite , the

toxicant would not be introduced . Since Star l ic ide~~ is not registered

for this par t icu lar  use , exemption or exper im ental perm it would

have to he granted by the administrator of the Environmental Protection

A gency.

Star l in qc and other blackbirds are causing daniaae at feedlots and

barnyard s in the Fort Campbel l area . Since this is a community pro b lem ,

fari ’ers e periencing significant feedlot depredations should obtain assist-

ance from personnel of the U. S. Fish and Wildlife Service. This

-,t ra t~-~gv , whi le  probabl y not significantl y reducing the overall roost

o pu lat  ion , has the advanta ne of killing the bird s responsibl e for feedlot

damage .

69

- 4* -

4
a.

- . —--C— - - - ‘-—--5 —— - - - - 

~1
~~~~~~~~~~~~~~~~~ 

.‘
~~~~~~~~~~ ~~~~~ 

‘ .;~_~ _
5 .~~~~~~~

;_



5’

~ ov:~~~~
. :ox f ’i ~~s. The pesticide fenthion is known for its effect on

birds . T he pestici de , spread on the perches of the roost , is a~~orbed

through the feet , killing the birds. Sprayina this chemical directly on

the birds would probably have the same result. The parathions (ethyl and

‘ ethy l analogs) would also be very likely to destroy the bird roost; however ,

human toxicity to these materials is high , and their use woulc pose a

threat to huma n populations. Use of any of these chemicals for this purpose

is not presently authorized by EPA .

H o:’~~:1 c : ,~~o I cr:~ei ’ c_ ’~:co . Use of two materials wh ’ch could

affect the reproductive activity of starlings has been considL’red .

One is stilbesterol , which has effectively interfered with the sperm—

producing capabilities of the male starling. The other material s is

Ornitro l~~~ wh ich carries Environmental Protection Agency registration

for the management of pigeon populations. If one of these chemosterilants

could he introduced into the flock ’ s feed during the breed ’ino season ,

the resultant lack of reproduction could l ead to a greatly di -’ninished

bird po~iu lat io n .

As ide from the lack of Environmental Protection Agency reristration

cr using these materials against star linqs . there are difficu lties tha t

make this ethod impract ical.  It would be necessary to get the chemo-

s ter i lan t  into the populat ion during the mat ing season. Since mating

takes p1~ co severa l times each year , repeated appl icat i on would be necessary .

Addi ional ly ,  the birds do not form flocks until fall , after the mating

y~-~~.- n , so tha t there would be no central site at which the chemosteri-

lan t could be ap olied (assuming that the bird s can be enticed to feed
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at a centra l site ). It would also be dif f icult  to keep the chemo-

sterilants from being ingested by desirable birds.

D i spersal

~~~~~~~~~~~~~~~~~~~~ :~~~~~~~~~~~ c_ -
~~

- . This operation involves the use of pyrotechnics

(shell crackers) and biosonics (recorded alarm calls). Shell crackers

are fired into the bird flocks as they return to the roosts . The shell

crackers explode harmlessly, causing the birds to be diverted from their

assembl y area or roosting site. Results are improved if shell crackers

su pplement the playing or recorded alarm calls. This technique must be

continued each even ing until the bird s abandon the roost.

These mechanical methods were used during the winter of 1972-73

at Fort Campbel l. Some roosts were moved , but results were temporary .

Ore roost re-establ ished i tse l f  closer to the air f ie ld , thus increasing

hazard to airc raft. These mechanical methods will not provide any relief

from t~e depredations of the birds in farming areas. In addition ,

these methods create object ionable no ise pollution while they are in

operdtion . t’~ajo r advantage of these methods is the lack ~f physical harm

to t~ie birds; however , the problems of public hea lth and safety are

ernl y moved to another site.

- : - ‘
~~~~

- -
~~~~~~~~~ - : . One course of action that could alleviate the

bird problem for inhabitants of F~- rt Campbell would be to modif y or remov e

roosting areas in the cantonment area . Temperature measurements taken durin g

He i 9 7 ? - 7 3  roosting period showed that the center of the bird roost
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is sli ght ly warmer than the adjacent open area. This led t t h e

speculation that the birds prefer densely vecetated areas (such a~

a pine o l a nt c t i on )  for their rocsts so that their combined hoc-v heat

can be held by the insulat ing fo l iage . If the vegetation wer € thinned

tc the point that the colder outside air could circulate throtah the

roost , anu the bird s could not congregate so closel y together they

~nu1d seek a more protect ive roost si te. The fol lowin r test 4’r~ rn inq

natterns are being evaluated ; the third pattern has not yet ~ce ! ’ tr ied .

* ~C Percent Thinning . This method invo lved removal of a l D o r - r at inq

t ree rows . This al lowed some air c irculat ion but sLfll permi :ted the

birds to be densel y congregated . The protective canopy will ‘rc’hably

c lose w i th in  a year or two , and the roost situation wil l pro bi bl y

return to normal.

* 66 and 2/ 3 Percent Thinning. This involved the removal of

r.ery tvc row s of trees , leaving the third row . Thi s method allowed

ore air circulation and less Lirh concentration. Success of

pattern appears satisfactc ~y, and more thinning is planned .

90 Percen t Thinning. This would involve remova l of approximat ely

nine out of every ten trees in a landscaping pattern . Thi s extensive

thinn ir~ ~ould ~sure the rejection of the area as a roostinq site. It

wo u d , bs - .~eve r , necess itate changing the land use from !‘E-~, rnstation

and ti~ ber production to recreational -
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There are 15 ,000 acres that have been reforested at Fort Campbell.

Thinning of this extensive area to prevent the establishment of roosts

would nut b~ practical , nor would it be an acceptable forest manaqe ne r t

pruc~~1ure . ~wJi t i onall y, the crc m ovinq of a roost will not provide

relief from the depredations committed by the bird s in non-military

areas.

M u o n AA P has attempted to accompl ish roost thinning by cont ract .

To ~ate , no one has responded to invitations to bid for p ine stand

thin nin g because ct labor costs , and because any thinnino of pines used

is ruosts has been L onl p lete l y rejected due to the h is top lasm osis  haza rd .

Fur t he r - o re , t he present roost at Milan AAP is located in a forest of

i xe l  ha~ dwoHs and eastern red-cedar which are not suscept ib le to reqular

t - inn in g.

7 - (4-amino py r id ine).  Birds ingest ing this ~ter ia l  react

with distress symptoms and calls which cause nearby members of the flock

tc he o .e al ar rr d and fly awa t - ~ost of the birds which inoest the ma terial

art~ ~il1 ed . ~ f te r repeat ed applications of ~v i t~-c- l~~~~, flocks learn to

avoi d tha t location . Adva taqe of this control is that the flock can

-c roved wi th  the sac r i f i ce  of only a few birds. Howeve r , us e of th i s

- e t od at  r t  Campbell would be se l f -de f co t in g .  The b i rds w oul d

hav e to hn drawn I t i  new feeding s i tuat ions and , when the tox icant

was i l tr u d - i rci , t~~ Hock would learn to avo id  the feed ing s i te .  Addit ion-

- -il lv , this al t ernative clearly causes the most pain and distress.
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~? ~~~~~~~~~ f~n ‘- - F, od So:~i~~ -; . One of the bi rds ’ food sources durina

the winter roost is local l ivestock feed und winter grain cr o ps.  Aqr ic u l ture

is the major source of l ive l ihood in this area , and a l terat ior  of ~ne l a n d

usage is not practical , since fall planting is dete r-mined by climatic

condi t ions.  Al terat ion of feedlot operations provides a possib le solut i on ,

because these provide much of the blackbirds food . Niciht anc earl y

‘orning feeding of animals tends to reduce feed losses.  Unfortunatel y,

th i s proc edure ca n onl y be re quest ed of farmers and lacks co ntrol

Covered feeders may reduce feeilot losses but require a capital outlay

by the farmer .

- ‘
- :‘ ,‘ , ~~~. Wires are permanentl y installed or leur -~s to

disrupt bird roost ing by means o~ e lec t r i ca l  impulses.  This -‘ etho d is

ut i l i zed  on bui ldings and does not a ppear to be econor ica l l y ‘ eas ib le

for discouraging birds from roosting in tree s . Advan tag e is lh ot the

bird s are rot ki l led ; however , the problem is merely moved e1~~whe re .
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5. ADVERSE ENVIRONMENTAL EFFECTS WHICH CANNOT BE AVOIDED

In s e c t  C o n t r o l

Blackb i rds  feed on insects as well as other foods. They devour

large numbers of grubs and other soil insects , caterpillars and

grasshoppers . Their feeding habits therefore reduce insect damaoe

to turf and to crops at their spring/summer habita t. Reduction in

the blackbird population may cause a small increase in the soil insec t

p opulati on. On the other hand , a reduc ti on of the black bird populat i on

i dj  possibly permit other bird s pecies acce ss to th i s foo d sourc e .

~f$ ect on t~cr -Tar get_ Bir ds

~cn -t ar get  bird species in a blackbird roost at the time of PA-l4

~:licatio n could be affected . At Fort Campbell , no non -tar get

bir ds were observed dur ing a recent fie ld study. At M ilan AAP nearly

t wc dozen red -tailed hawks and 200 nieadowlar ks were observed

w it in 1/2 mile of the roost. It is possible that the ‘eodowlarks

could he affected if they roost on the perireter of the blackbird

roos t . However , “~d - ta i led hawks are not expected to be present

dur in g anc - lic a t io n because of their migration south for winter. Non—

tir l e t birds ou t side the treatment orea s will not be affected by the

I
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6. LOCAL SHORT-TERM USES VERSUS LONG-TERM PRODUCTIVITY

Major short-term benefit expected from the proposed action is

rel ief from severe local depredation of crops and feed lots. A

period of greatly reduced blackbirds could result in increased surviva l

of newly-farrowed pi gs and decreased los ses of feed grains. Potential

haz ard s to av iati on would be decreased to some degree .

r~o decrease in long-term productivity is expected . The surfactant

to be applied apparently degrades rapidly (See Appendix 10), and will

not be used on privately -owned lands. Separation of roost sites from

the boundaries of both installations virtually precludes accidental

overs p ray from reaching private property on whi ch growing crops may

be damaged .

A possible ef fect  of decreased blackbird populations mi ght be a

related decreased benefit during the spring and earl y summer months

due to consumption by the birds of potentially harmfu l insects. This

benefit is probably real but has never been ade qua tely quant i f i ed .

The poss ib i l i t y  that a drast ic decrease in bird numbers caused by this

action may leave a large area of some northern state without any sumer

resident birds is discounted by the U. S. Fish and Wi ld l i f e  Service , whose

banding records indicate specificity of return to a roost , but not speci—

ficity of choice of a single sun’vier residence by all members of a roost.

In any case , loss to the blackbird population is expected to be made up by

natura l reproduction within two years . Long-term effects are expected to be
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negligible. If this action is carried out as proposed , major effects

will be very short-term . No possible effects of this action will

preclude other actions to contro l the severe , short-term carnage caused

by the roost i ng birds . This action is a portion of no overall plan

to exterminate blackbirds. It is limited in scope to Fort Campbell

and the Milan AAP , where large roosting populations of these birds are

considered a safety , hea l th and economic problem .

- ( The extreme concern of the genera l public residing near these

insta llations has caused a secondary public relations problem . It is

Felt that the Army is harboring destructive animals which should be

controlle d. In fact , lack of effective control actions to date has created

some atmosphere of distrust where relations have been historically

good . A potential erosion of this confidence could be a source of

concern for the Army . Thus , a major long-term benefi t following

the proposed action might be restoration of public confidence in the

Arn’v ’ s willingness to address a community problem , a problem which is

causing a significant economic loss and has a potential for seriou s

health hazard .
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7 . IRREVERSIBLE AND IRRETRIEVABLE COMMITMENTS OF RESOURCES

Sunina ry

The blackbird reduction program requires commitments of resources

~‘.bich are both irretrievable and irreversible. Resources receiving

consideration are :

(a) Man power ,

( b ) Tax dollars ,

(c) Blackbird populations ,

(d) Spray chemicals , and

(e) Agricultura l land .

In the cases of manpower and spray chemicals allocations, hours of

activity directl y associated with the project can be broken uc-WO

according to personnel involved in the action . Table 4 provides in-

formation about the amounts of manpower and chemicals consumed by the

proposed program , while Table 5 indicates the dollar requirements.

4 The tota l dollar fi gure represents an estimate of the cos t

associated with spraying at Milan and Fort Campbell and the bird

pick up at Fort Campbell.

TABLE 4 Manpower and Chemical A llocat ion~~

La bor
(man hours) PA-l4 (gal.) Alcohol (gal.~

Milan (spraying ) 230 670 144
Car pbell (spraying) 180 540 108
,amphell (clean-up) 12000 0 0

Tota l 12410

Tom Harshbar~
’,

~~ Forester , For t Campbell , Kentucky ; Bill 1~ates , Operations
Research Division , and Steve Stephenson , Forester , Milan A~riy AMu lunition
Plant ,  16 -17 December 1974 .
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TABLE S Dollar Al location 2
~

Labor Contract Chemicals

Milan (spraying) $1760 $2500 $2549
Campbell (spraying) 270 - 1912
Campbell (clean-up) - - -

Total $2030 $2~0O $4390 $8920

This estimate does not include expenditures for project planning ,

project rev i ew or impact statement preparation .

These fi gures are indicative of comm i tments which can be anticipated

over th e normal operat i ng requirements of bot h i nstal lat i ons .

Given the proper conditions , the proposed program cou~d reduce the

b lack b ird populat i on a t Mi lan and Fort Cam pbell by 10.4 mill i on .~ ‘

Wh ile removal of these birds does constitute an irreversi ale commit-

rnent of resources , the proliferation of the remaining bla ckbirds

in dicates that this resource is renewable.

Because of the impact of the bird droppings on the ao—i cul tural

productivity of the roost areas , the reduction of agr i c ultural

productivity caused by the control program is deemed i n t i nificant.

Since all the contaminants (birds , droppings and PA-14 solutions)

i ntroduce d to the so i l are bi odegra da b le , long-term effects on soil

productivity are also negli gible.

Addi t i ona l resource a l loca ti ons would be mi nimal . These woul d

i nclu de p lane and hel i co p ter fuel , truck fuel and fuel fcr portable

genera tors for lighting requirements .

‘ n  Tom Harshbarger , Forester , For t Cam pbell , Kentuck y; P i ll Oates ,
Operation Review Division , and Steve Stephenson , Forester , Milan Army
Ammuni tion Plant , 16-17 December 1974.

~~~~ Harold Balbach , CERL Ecol og is t .
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Detail of Manpower and Cost Calcu lat ions

Calcula ted manpower requirements for the spraying operations

are as follows :

An estimated 10 man-hours per person is used for calculating man -

power requirements for the spray pre paration , app lication an d clean-

up. Payroll calculations include compensations for overhead costs

and overtime . Man power breakdown hours and costs are shown in TaHe

I
,

TABLE 6

Milan (spraying) Man-Hours Payroll Do ’
~lars

2 pilots 20 .OO~1 operation coordinator 10 .00
1 m aintenance director 10 ca 14 .61 147 .
2 maintenance supervis ors 20 @ 11. 72 235.
-i truck drivers 40 @ 7.31 293.
2 m ec han i cs 20 @ 7 .58 152 .
8 laborers 80 0 6.64 532.
1 heavy equipment operator 10 0 7.57 76.
1 doctor 10 0 2 1.67 217.
1 chem ist 10 0 10.86 109.

Total 230 ~TT6O. OC

Campbel l (spray ing areas 1 , 2 3; one appl i cation--areas 1 , 2, 3 are
indicated in Appendix Table 6.1 and Map Appendix Ficiure 6.l)*

2 loaders 10 @ 10.50 105 .
8 ground personnel 80 .UU b
2 supervisors 20
4 pilots 40 .OC
2 mixers 20 0 8.25 165. 

- ‘

~otal l’BD

(cont.~

1~~
’€
~e
’T
~olated crossha tched strip south of 52nd Street between

Kansas and t1issouri Avenues. Areas 2 and 3 are the crosshatched zones
bounded by 52nd and 60th Streets , Range Road and Missouri ‘

~venue , as
shown in Appendix Fi gure 6.1.
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Table 6 (cont.)

Campbell (spraying area 1; nine applications -- area 1 is indicated in
Appendix Table 6.1 and Map Appendix Figure 6.1)

1 loader 18 @ 10.50 105 .
I su pervisor 18 

~
00h2 pilots 32

4 water sprayers (firemen) 72 .00
To tal 140 $189 .00

a covere d by con trac t
b not receiving additional pay
c one supervisor not receiving additional pay

Assum ing an 80 percent ki ll for the progra m at ~ort Ca mpbell

approximately 4 million birds will have to he removed . Urder ideal

cond itions of good weather , 100 oercent attendance and 100 percent

participation , an engineering battalion of 750 men can complete the

job in two days with a tota l effort of 12 ,000 man-hours.

Chemicals

The cost of the PA-14 was estimated to be $3.40 per ciallon and the

cost of the alcohol was estimated to be $.70 per gallon .’ The

tota l cost for c hemicals is as fol lows :

27
Tom I’ arshbarger , Fores ter , For t Cam pbell , Kentucky , 16 December 1 974.
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Milan - PA-14 $2448 20 gal ./A x 36 acre x $3.40/gal.

Alcohol 101 4 gal./A x 36 acre x .70/gal.

Fort - PA-14 $1836 20 gal ./A x 27 acre x $3.4O/aal .
Cam pbell
(Areas 1 , Alcohol 76 4 gal ./A x 27 acre x .70/aal
2, 3;
appl ica-
(ti on)

Fort - PA-14 $ 918 20 gal./A x 1.5 acre x $3.40/gal.
Campbell
(Area 1; Alcohol 38 4 gal ./A x 1.5 acre x .70/aal .
9 applica-
tions)
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8. OTHER INTERESTS AND CONSIDERATIONS OF FEDERAL POLICY ‘HAT OFFSET THE
ADVERS E ENVIRONMENTAL EFFECTS OF THE PROPOSED ACTION

Coun ter~~ ,fln~~Beneflts of the Proposed Action

‘ “~‘~~~~~~ :~ / ?, c:~. There is interface between milita ry installa-

tions and nearby communities. The community benefits f rc~ the presence of

the military installation through growth and increased trade. The in-

stallation benefits from off-post recreation and sources of housing ,

goods and skilled labor. Occasionally, installation-community problems

develo p wh i ch can normall y be harmon iousl y solve d through discussions and

mutuall y acceptable solutions. In this case, a probl em has developed for

wh ich solutions are available but action has not been made legally possible.

The enormous bird roosts established at Fort Campbell , Kentuck y and Mi lan

&AP , Tennessee (See Figure 9) have generated the followi ng complaints:

(a) Coun ty health departments report an increase in cases of histo-

plasmo sis.

(b) County agricultural agents report increased crop losses from

small grain sprout pulling , feed losses from bird feeding , an d swi ne losses

from transmissable qastroenteritis.

Cc) The mayor of Hopkinsv il le , Kentucky has requesta that the Depart-

ment of the Army take acti ce to contro l the blackbird po oulation .

(d) The governor of Tannessee has requested cont~-ol action against the

roost i ng b i rds .

(e) The governor of Kentucky has declared a state of emergency for

Christian County , due to blackbird depredations from the Fort Campbell

roos t.
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agricultural lands and communities near the roost sites. The black-

bi rds and the roos ts have :

(a) Been responsible for aircraft-bird collisions at the Fort

Cam pbell airfield. Flight operations are suspended for 45-90 minutes

each morning and evening -whe n the birds cross the runway to and from

the roost.

(b) Been respo nsible for histopias inosis - posit ive soil samples

at both insta l la t ions.  This is considered to he a health hazard.

(c) Killed 13 acres of pine plantings at Fort Campbell ~nd 12

acres at ~i lan AAP .

(d) Been responsible for creating noise disturbances tc nearby

housing occupants.

(e) Been responsible for fouling clothing , cars and childr cn 1 s

olay grounds.

(f) Caused many complaints about the roost stench from ~AA P workers .

Var i ous anal yses of the potential effect of PA-l4 on the i mmediate

roos t s it e env i ronmen ts have been made , and no problem s have become

ev ident. The material is not persis tent and has biodegradable charac-

teristics. There are no lakes , impoundments or permanen t streams in or

close to the app li_ ation sites. An intermittent stream is located near

the M ilan AA P application site , but dilution from any rainf ,ll w ill

reduce the PA-14 concentration far below level of concern before it

I-aches fish-producing waters . Non- - arget birds continue to avoid the
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roost site , as do mammals and other wildlife , so eye irni tatio ’ effects

of the chemical on animals will not be signif icant. Humans ~
- an d ’iing

PA-l 4 will have their eyes protected from splash or fal lirg dro~uiets .

Secondary poisoning effects are nil.

Cons ideration has been given to the effect on the national bird popu-

la t ion of conduc ti ng concu~ -ent control operations at Fort Canob ell and

M ilan AAP during several seasons of the year (assuming total kill).

If operations were conducted in late November , there v ;ouid DC

ai~iost no effect upon the eastern U. S. sorinç oreeding population .

Thert± would be slight effect on the spring breeding popu lotion if tr’-e

operat ions were conducted during Jan ua~’v through ear ’~ ~
‘
~ hru~ rv when

the roost populations are almost stable. :t is conceiv ab ’ e tha t a

~,j r t~~-,, r reduction of the bl a ckbi rd breeding popul atio n mia ’t occur it

control operat~ons were conducted just pri or to the spri’i g roost breakup.

Consider ation has been given to the C ffCLt that a~~’y’ng PA -1 4 at

different ti es of the year would have on local aor~cu lt~ - ’e. disease ,

av~a~ion sa fet1 and aesthetics. Early app li cation would appear to

provide greater protection to local agr icu ’~t u 1c , prevention o~ feed

loss es , o~-evention of t -ans ni issible gastroenteritis in swi ne, orevention

o’ add~t’onal areas posi t ive f~~’ histo p ia smosis in roost sites , protection

o’ ~ iat ion , and general improvement of aest1~eeic s. :c~ ever , l i t t le is

known of the potential ~ roost reoccupat ion by b lackbir cs still m cv~ nq

south , or by blackbirds moving into the roost s i t 2 s  fran rocsts 30 - 00

mi les away if a pp li cat io n is made early . This could onl y be determined

• by a trial appl icat io n made early in the roosting year and is not

proposed here .
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An appl icat ion of PA-l4 made during the period when the ~‘oosts are

most stable wo uld not protect agriculture from fa ll losses.  Risk of

histop las mosis in roost si tes would be greater , since there wou la be

more manure. There would be greater risk of disease in swina .

Appl icat ions made in the spring wo uld be less benef ic iel  - All the

creviou sly cited damage would have occurred. Commu nit~ rela tions would

be strained , and a~ noted above, there could be sli ght ef fect  on the

na tional blackbird breeding stock population .

The United States Department of t he Interior provides national leader-

c h ip  in the area of bird control . Field personnel of the Unit ed States
3epartment of the Interior are working wi th communit ies and farmers ir

~~e ~entu k~—Ternessee a rea toward solution of local blackbird problems.

‘
~o Department ~ the Army and the Department of the Interior have cooper-

ated in the p’ ’ - t rea~ cent phase of the Fort Tam pbell -M il o r I-AP contro l

ef for t .

Cons ider a t ion ha c been given to possible effects on the nati onal bla cK -

bird population if other b iac~ bird roosts in the Kentuc~y -Tennessee area

were treated concurrently w i th  the Fort Campbel l-Milan AA P control opc r-

at ions. Info rma l reports indicate t hat roosts at Paducah a~ d Bowl ing

- reen. Kentucky and Greenbrier and Pulaski , Tennessee (See ::igure 9) may

possibl y be treated at some time .

With public opinion strong ly aga i nst the ~resence of tha birds in

cry area where major roosts coincide with u lba n izati on or intensive

agricultu re , s u h  widespread control programs ma c become common in future

years. If su( r program s materialize , i mpacts on roasting urd breed i ng
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populations will become more serious. Summer habitat may become filled

with other species of native birds , and/or the roosting behavior pattern

may become less prevalent. In the latter case , blackbirds would remain

about as numerous in their summer range but would over-winter in dispersed ,

small groups , instead of large roosts. This Is presently the habit of

approximately one-fourth of the national population .

The conclusions are that the Fort Campbell and Milan AAP roosts

should be treated wi th PA-14 during this season no later than mid-February

and that information about treatment plans and control results must be ex-

changed among comunities attempting blackbird population management.

Applications in future years will depend upon roost reestablishment.

If the roosts are reestablished , careful environmental assessments will

be made , incl uding: impacts of previous application ; new developments in

bird population management techniques ; the threat to health , aviation

and agriculture from the roosts; and location of the roosts. If the

assessments indicate that control is necessary and that PA-14 is still

the best alternative , the application will be repeated.

Countervailing Benefits of Alternatives

E~~loyment of blackbird ala.r ’tn/ diatress calls coup Ze ’~ wi th the firing

o:’ “o zell  crackers . ” The technique , applied to a roost and repeated

nightly for sufficient time , will cause the birds to seek a different

roosting site . The technique Is particularly useful in moving a roost

from a critical area, such as a family housing site. The roost and
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spring breeding population will not be affected, and no chemical

load will be even temporarily Introduced into the environment. This

techn iq ue wil l not reduce agri cultural losses , disease potential or

satisfy community relations . Its effect on aviation safety will be

dependent upon the location of the new roost. While this technique may

be used if a roost does develop in a critical area, it is concluded that

it is not an acceptable sol ution to all major aspects of the problem.

Tree thinning. The thinning of pine stands opens a roost to air

circulation and appears to make the roost site less attractive

to birds. Thinning by both 50 percent and 66 2/3 percent has been

successful at Fort Campbell. However, the birds merely move to un-

thinned pine stands . Even if all pine stands were thinned , there are

other trees and brush which would make suitable roosting sites . Use

of this technique would not affect the spring breeding population of

blackbirds and would not introduce any chemical load into the environ-

ment. This technique will not reduce agricultural losses, disease

potential or satisfy comunity relations. Its effect on aviation safety

is also speculative . Even though tree thinning will not solve the black-

bird problem , thinning is continuing at Fort Campbell. Attempts to con-

tract for tree thinning at Milan AAP have not been successful . Efforts

to obtain a contract are continuing.
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T~~pp.Lng. Consideration has been given to trapping blackbirds

at the roost sites . Trapping could permit a control l ed population

reduction to a predetermined level by destroying only a portion of the

trapped blackbirds. It would also permit release of any occasional

non-target bird which might have been captured . This technique would

not affect the blackbird spring breeding population , nor woul d it

place a chemical l oad into the environment. If the blackbird popula-

tion reduction obtained was not sufficient to reduce agricul tural ,

econom ic losses to an acceptabl e level , additional trappings could be

conducted .

While this approach is inviting , there are problems associated

with trapping that are overriding . Erection of nets surrounding and covering

a 20-30 acre site at night would be most impractical . If it could

be accomplished , destruction of the birds would become a problem . Re-

sources for hand destruction are not available and would subject those

involved to the ectoparasites and diseases of the birds. Fumiqation

would requ i re construction of a large enclosure capable of retaining

the fumigant until the blackbirds were dead . Also , there is no material

registered wi th the Env ironmental Protection Agency for fumigation of

birds.
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S~t~t L ~Lc~de. Application of the toxicant , Starlicide , near the

roost sites offers littl e chance of blackbird roost population reduc-

tion. The blackbird s would have to alter their feeding habits , and

there is the risk of drawing non-target birds into the treatment site .

Use of Starlicide in feeding lots could help reduce the damage and

losses suffered by feedlot operators . If all feedlot operators co-

operated in this approach , bird roost populations might be noticeably

reduced . Field personnel of the U. S. Department of the Interior are

responsible for coordinating with the farmers for the use of Starlicide.

USD1 field personnel report some initial reluctance by feedlot operator~
to accept Starlicide because of unsubstantiated fears of secondary

poisoning to swine.

Av~tt&oL Application of Avitrol on military property would not be

productive . The blackbird s would have to be drawn into new feeding

habits. Distress calls emitted by blackbirds feeding on Avitrol -treated

bait would then drive the rest of the flock from the feeding site .

Av itrol would have no effect on the size or l ocation of the bird roosts .

It could be used by agricultural interests for protecting crops , and

guidance on its use for this purpose is available from U. S. Fish and

Wildlife Service field personnel .

O~the’~ p e c.~de4 . Consideration has been given to the applic ation

of a number of pesticides to the roost. Pesticides such as parathion ,

EPN and fenthion would kill the birds , but toxicity is high. Additionally,

none of these pesticides are registered with the Environmental Protection

• Agency for bi rd roost control .
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RESULTS OF BLACKBIRD FOOD HABITS SAMPLING --
FORT CAMPBELL , KENTUCKY AND MILAN ARMY AMMUNITION PLANT

Results presented in this report are based upon data collected on

14 December 1 974 and 9 January 1975 at Fort Campbell , KY and 15 December

1974 and 10 January 1975 at Milan , TN AAP. Personal comunication , land-

based observations , and aerial reconnaissance determined the extent of

4 “blackbird ” roosts at both installations. Species composition and

distribution were determined by sampling (shotgun) various segments

of each roost site between 1715-201 5 hours .

Specimens were collected , identified and weighed . Crops and/or

gizzards were removed and their contents analyzed , using standard method s

for food habit analysis. Food i tems were dried and weighed to the nearest

.0001 gram. Results of crop and/or gizzard contents are presented by

percent tota l aggregate weight for each species on each installation.

Text Figures 3 and 5 illustrate l ocations of roost sites utilized by

blackbirds at Fort Campbell , KY and Milan AAP. Crosshatched lines desig-

nate roost areas presently utilized , and single diagonal lines indicate

past roost areas.

Sampling of roost sites at Fort Campbel l and Milan AAP resulted in

the collection of 260 and 328 blackbirds respectively. Grackles (Quiscalus

• 
. guiscula), redwinged blackbirds (Agelaius phoeniceus), starlings (Sturnus

vu1~aris), and brown-headed cowbirds (Molothrus ater) were the only species

collected at both Installations. Species compositions of both installations

are indicated in Appendix Table 1 .1.
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Non-target species were observed only at roost sites at Milan AAP.

Red-tailed hawks (Buteo jamaicensis), turkey vultures (Carthartes aura) and

a cottontail rabbit (Sylvilagus floridanus ) were the only non-target species

observed .

Appendix Tables 1.2 and 1.3 present average weights of the four species

of blackbirds sampled .

Food habits of the blackbirds at both installations are presented

in Appendix Tables 1.4 - 1.11 .
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DOCUMENTATION OF AGRICULTURAL LOSSES

Rural residents of the areas around Fort Campbell and the Milan AAP

have consistently claimed agricul tural damages durin g the ~ x winters

that these roosts have maintained major populations of blackbirds. Estima tes

• of the importance of these losses have varied by severa l orders of magnitude.

In an attempt to obtain uniform , if not completely unbiased , reports of

this damage , requests were made in both the Hopk insvi lle , Kentucky and Milan ,

Tennessee areas for reports of specific damage. These requests were

made over local , low-power radio stations , and reports were compiled in

Hopkinsville by the Diagnostic Laboratory of the Kentucky Department of

Agricu lture , and in Trenton , Tennessee by the Gibson Agricultura l

Extension Service.

Two hundred reports were made to the Hopkinsville center during two

working days following the radio announcements. Geographic locations of

farms reporting damage are shown in Appendix Figure 2.1. Types of damage

are further classified in Appendix Table 2.1 , which includes some approxi-

mation of dollar loss. It is worth noting that this map clearly shows

some tendency for the damage to be centered near the Fort Campbell roost ,

even though the radio broadcast may be assumed to have been equally

audible in all directions from Hopkinsv ille . Since some farms reported

two more types of losses , the number of persons reportinq damage

was somewhat less than the number of reports enumerated .

A similar program undertaken at the same time in Gibson County ,

Tennessee recorded calls of compl ai nt from 462 persons between 1400 hours

~
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• 14 January and 1200 hours on 16 January . Of these , 94 farmers were able

to reasonably place accurate dollar losses on damage they considered to

be Hmajor.hs Locations of their farming operations are shown in Appendix

Figure 2.2. A verbal description about the nature of the loss is included

in Appendix Table 2.2, where the numbered statements correspond to the

numbered locations on the map. Some persons reported losses at more than

one location , but each number represents one location rather than one type of

loss. The sites show about the same tendency to cluster near the roost

as do the reports from the Fort Campbel l vicinity .
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TABLE 2.2

BLACKBIRD S

1. Contaminated feed, destroyed 6 acres of corn; 25% of feed lost.

2. Replanted 22 acres of corn 3 times .

3. Destroyed several acres of soybeans.

4. Ate 7 acres milo (yield from entire crop was only 50 bushels);

destroyed 18 acres of corn , sorghum and wheat planted to silaqe.

5. Completely ruined 15 acres of corn ,

6. Ruined 7 acres of corn ; shoots at the birds while animal s (hogs and

horses) eat.

7. Has 350-400 hogs that are sick with a virus caused by blackbirds;

hogs have lost weight ; 25% of feed lost or damaged .

8. 3 1/2 acres of corn (first planting) eaten by birds; after second

planting , most of the crop was destroyed .

9. 200 head of cattle on feed have severe scours caused by blackbirds;

scours greatly reduce the rate of gain ; birds consumed and cor~taminated

25% of feed .

10. 25 small pigs and 5 large hogs died ; birds damaged 50% of 30 acres

of wheat and 100 bushels of corn .

11 . Birds have eaten about $100 worth of corn each year for the past 2 or

3 years.

12. Lost 50% of 15 acres , corn crop; destroyed 5 of 10 acres of wheat.

13. 200-300 hogs have had dise&~es which veterinarian says is caused by • -

the birds; disease greatly reduced rate of gain ; 25% of feed was

consumed and contaminated ; cost was between $2000 and $3000 for feed

loss and medicine .
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14. Lost 160 baby pigs; best hogs lost around $500 due to disease ;

at least $500 damage to corn .

15. 5 calves died which veterina rian has attributed to bird -carried

disease; birds destroyed corn left in field , at 1/2 of 8 acres ; has

to enclose animals inside to feed .

16. Had 48 sows and has had to sell all but 3 or 4 because of disease

from birds; in 1974, lost about 200 pigs; ate much corn .

4 17. Bird s are eating corn in barn and are pulling up wheat from a 10-acre

field; 20% of corn in crib has been destroyed .

18. Uses approximately 500 lbs . of cattle feed per day; birds get into

feed and mess it up; cattle now have disease; estimated losses are

$5 per day.

19. Birds swarm his and his neighbors ’ cattle; neiahbor s cattle have

blackleg , can no longer feed crushed corn because birds eat it and

ruin what is left.

20. Birds are completely destroying 4 acres of grain sorghum .

21. 5O~ damage to 30 acres of mi lo.

• 22. Had 146 pigs and lost to TGE ; remainder are no good ; had 40

acres of mi lo with 1 00% destruction. 
-

•

23. Lost 52 pigs and 100% of corn in crib; was in hog business , but now

is going out of business; birds destroyed 1 00% of 8 acres of corn.

24. Planted 15 acres of corn 5 times , and the birds destroyed all that

- 

t was planted .

2.6
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25. Feeding 100 hogs , with 30% feed lot loss.

26. Feeding 300 laying hens , with 35% feed loss.

27. Corn , wheat , hog losses valued at $2,500.

28. Lost 100% of pig crop, January 1974; 25% hog feed lot lost; 4 sows

died from infestation.

29. 400 head of hogs , corn and supplement sustained 25% loss; 60 acres

of wheat of 30/bu/acre was 20% damaged ; wheat was pulled up as it

sprouted .

30. 50 pigs dead , 50 more dying resulting in $200 of med cine and 50

hrs. labor ; 400 cattle feeding on silage ; 500 cattle on feed -

supplement and are getting all grain out of silage at a 20/ loss.

31. Had 65 pigs -- lost 30 to IGE , January 1975.

32. Feeds pigs for feeder pig sales (usually around 250-300 at a time);

birds consume and contaminate more feed than the pigs; lost 25 pigs.

33. Lost 400 pigs to TGL , January 1 , 1975; 200 pigs have scours.

- 
• 

34. $600 damage to feed and crops.

35. 10 ,000 birds or more each day are eating grain fed to cattle; estimate

damage $20 to $25 per day over a 4-month period each year for the past

3 years; has some sick cattle.

36. 6 cows lost calves because of birds roosting in the barn ; 3 acres of

corn had to be planted 3 times , and birds destroyed all of it.

37. Birds eating hog feed (100 head on feed); estimate $36 loss per

week since November 15 , 1974.

2.7
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38. Damaged 50% of 100 acres of wheat.

39, l00~ destruction of 65 acres of corn (100 bu. per acre).

40. 100-acre wheat crop was lOOZ destroyed .

41. 100 acres of corn were 75% destroyed in field before harvest.

42. 50 acreE of corn were 40% destroyed .

43. 25 loss of cattle feed .

44. 2 head of cattle lost in 1974, others sick; cost included 400 pounds

of terramycin feed supplement.

45. 100 hogs lost.

46, 25/ cattle feed loss.

47.  1 ,000 hogs on feed with 25°~ feed loss.

48. 500 hogs on feed with 20% feed loss.

49. 2,000 hogs on feed during winter months with 25% feed loss.

50. 25~- of 35 acres of corn were eaten by birds in October 1974; birds

are ea t i ng  hogs ’ food .

51. 500 hogs on feed with 30~/ feed loss ; disease cost $10/head .

52. Birds ate feed for 12 head of catt le;  destroyed 6 acres of corn.

53. Can ’t feed hogs; bird s are eating a ll corn in crib.

54. 14 acres of corn were replanted , with on ly part of 5 acres saved .

55. Feeding 30 market hogs; 15 pigs were lost , destroyed 50/ of corn

~n ear; replanted corn for the third time .

56. Can ’ t feed creep feed to feeder pigs; birds are also going into

the barn and eating in the crib.

57. Destroyed 2 acres of corn.

2M
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58. 100% loss of 5 acres of corn .

59. $1 ,000 in last 3 years lost on hogs; birds are eating corn in crib.

60. Estimate d damage of $1 ,300 to hogs , feed and crops.

6 1. Estimated damage of $5 ,000 to feed and crops.

62. $4 ,000 damage to feed and crops.

63. $10 ,000 damage to feed and crops.

64. $15 ,000 damage to feed and crops.

65. $800 loss to crops .

66. $500 loss to feed and crops .

67. $4 ,000 damage to feed and crops .

68. $800 damage to feed and crops.

69. $2 ,000 damage to hogs , feed and crops .

70. $ 500 damage to crops.

7 1. $1 ,000 damage to feed and crops.

72. $1 ,500 loss on hogs , medicine , feed and crops .

73. $600 damage to feed and crops.

74. 51 ,800 loss to feed and crops.

75. $1 ,500 damage to feed and crops .

76. $1 1000 damage to feed and crops.

77 . $1 ,000 damage to catt le , feed and crops.

78. $5 ,000 damage to hogs , catt le , crops and feed .

79. $1 ,500 damage to ca t t le , crops and feed .

80. $200 damage to catt le , crops and feed .

81. $1 ,000 damage to catt le crops and feed .

82. $3 ,500 damage to cat t le , crops and feed .

2.9
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83. $4,000 damage to cattle , crops and feed .

84. $1 ,000 damage to cattle , crops and feed .

85. $1 ,000 damage to cattle , crops and feed . 
8

86. $1 ,000 damage to hogs , cattle and feed ,

87. $800 damage to hogs , cattle , crops and feed .

88. $900 damage to hogs , cattle , crops and feed .

89. $1 ,500 damage to hogs , cattle , crops and feed .

90. $2 ,50C damage to hogs , cattle , crops and feed .

~l. $1 ,500 damage to hogs , crops and feed .

92. 4,000 head hogs are fed during winter months with 2% death loss from

birds; feed loss was 20%.

93. Destroyed 100% of 12 acres of corn .

94. Feeding 200 head of cattle 1 1000 pounds of silaqe ; halt ~ i t was

consumed or contaminated in silo; 20% feed loss.

Estimates given by individuals include : Loss of pigs and grown hog s,

wheat , m ilo , corn , crushed feed for hogs and cattle , silage for cattle ,

doctor bills and medicine for diseased animals.
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REPORTED AGRICULTURAL LOSSES
—- IN VICINITY OF MILAN AAP
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REPORT SUBMITTED TO CERL FROM THE
U.S. ARMY SURGEON GENERA L

The primary public health hazard associated with starl i ng and

blackbird roosting areas is histopla smosis in its various forms. These

forms of histoplasmosis include ben i gn , acute pulmonary , chronic pul-

• 
- monary , disseminated and ocular. The causative organism is the fungus

(Histoplasma capsulatum) . This appendix will describe :

1. The organism , its endemicity and relationship with bird excreta .

2. The forms of histoplasmos -i s and its extent in huma n populations.

Organism

Histoplasma capsulatum is a dimorphic fungus existing in mycelial

or mold form in the soil and in an asexual yeast form in infected animals ,

including man (1).

In soil , its principa l reservoir , the vegetative (mycelial) form

has been isolated to a depth of 25 inches. However , it primarily inhabits

only the top several inches with prevalence decreasing rapidly below 10

inches (2).

Two types of spores are produced by this phase of H. capsulatum ,

macroconidia and microconidia , of which only the microconidia are In-

fective for animals (1). The infective conidiospores have been found

in the top 0.3 inches of soil cover (2). Upon infection of man or other

animals , the form changes to the yeast phase during which no infective
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spores are formed . The occurrence of spores in nature and the lack of

spores in its parasitic (infectious) phase demonstrates that the orqanism

is saprophytic (free-living) in the soil (3) and has no requirement to

infect man or anim als to survive. Thus , human or anima l infection may

be only accidental to the life-cycle of H. capsulatum. Further , the

failure to produce infective spores in an infected host explains the lack

of person-to-person or animal-to-man communicability .

Surveys have shown that H. capsulatum is widely distributed through-

V out the world. It probably can be found in all of the major river valleys

between 45° latitude north and 45° latitude south. In the Un i ted States

the infection is most prevalen t in the Mississippi River Valley and its

tributary valleys. In this area , skin tests show the prevalence of

infection from 70 to 90 percent , and it decreases radically from this

centra l area (4,5).

Noneth eless , soil samples taken in these areas of endemicity have

shown a somewhat spotty distribution. Whil e it may be isolated from one

area , samples taken within a few feet away have not yielded any isolations.

A question has been raised concerning the meaning of a negative soil sample.

Are there no fung i , or are these simply too few to be isolated by present

techniques? (5) An answer has not been determined .

~uch research has been done to determine the epide cnioioci y of H. cap-

sulat urn in soil since its isolation in 1 949. The soils of endemic areas

a’-r quite variable in all respects. It can grow with as little as 2 percent

nloisture content, with the soil types ranging from sandy loam to hard clay.
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It does not survive long , however, at temperatures above 40°C (104°F)

if moisture content is 2 percent or below . The soil pH can range from

5.0 to 10.2 (2).

During the past ten years , starling -blackbird roosts have been

found to be important sources of histoplasmosis. It has been shown that

the feces of some birds , chickens and bats have been identified as

contributing to the growth of the organism . While these birds do not

become infected or carry the organism due to their body temperatures ,

it has been suggested that the droppings may condition the soil in such

a manner that H. capsulatum gains a differential advantage over the other

• soil micro-organisms and thus is able to grow vi gorously and compete

successfully. (3) Chin , et. al . (4) has shown that the longer a roosting

site is used by the birds , the higher the probability of recovering the

organism . This increase occurs after three years . There appears to

be a significant relationship with the number and size of roosting sites

and the percentage of histoplasmin reactivity . This test identifies

exposure and infection with the organism.
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Disease

Histoplasmosis is a systemic mycosis with the primary lesion

usually in the lungs. Infection is common but clinical disease uncommo n ,

occurring in less than 1 percent (10). While there is some disagreement

with the classification of forms of this disease , the following extracted

from Control of Communicable Disease in Man , 11th Ed. 1970, po. 114 (11)

is useful.

Five clinical forms are recognized :

a. Asymptomat ic: Detectable only by acquired hypersensitivity to

histoplas rnin. Calcification of primary lung lesion may occur.

b. Acute benign respiratory : Probably common in endemic areas but

easily overlooked ; varies from mild respiratory illne ss to temporary

i nca pac i ty with genera l malaise , wea knes s, fever , chest pains , dry or

productive cough. Erythema multiforme may occur. Recover•y is slow and

spontaneous , wi th or without multiple , small scattered ca lciii cations in

l ing , hilar lymph nodes and spleen.

c. Acute disseminated: Varying degrees of hepa tosplenomegaly, with

septic- type fever , prostration , typically exhibits rapid course. Often

resembles miliary tubercul osis. Most frequent in infants and young

chi ldren. Without therapy , usually fatal.

d. Chronic disseminated: Symptoms variable depending on organs infected .

• May be present as unexplain ed fever , anem i a , patchy pneumonia , hepatitis ,

endocarditis , meningitis , or muscosal ulcers of mouth , larynx , stomach

3-4
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or bowel. Adrenal infection common but usually asymptomati~ . More

common in the adult male. Cytotoxic and corticosteroid therapies

predispose. Course usually subacute with variable progression over

weeks up to a few years, usually having fatal outcome unless treated .

e. Chronic pulmonary : Clinically and radiologically resembles

chronic pulmonary tuber culosis. More common in males over 40 years  o~ d.

Disease progresses over months or years , with periods of nuiescence

and sometimes spontaneous cure. Death may result from respi ratory in-

sufficiency or cor pulm onale.

Numerous local epidemics and isolated cases have been demonstra ted

to be related to starljnq-blackbird roosts (3,4,7-10 ,12). While a

majority of identified infected individuals fell into the a syi~iptonatic

and benign pulmonary classifications , some individuals did progress to

the disseminated form .

In a study performed by Tosh , et. al. (7), it was shown that the dis-

tance from a starling -blackbi rd roost was directl y relatea to the histo-

plasmin reactivity. This occurred even though the area was not disturbed

by a cleaning operation or construction . He states “the findings of this

investigation suggest that large blackbird roosts that contain H.

capsulaturn and are located in urban areas contribute si gni -i cant l y to

the cutaneous reactivity to hist oplasmin observed in children res iding

or attendin a schools near the roost. Only a few children were reported to

have been on the sites of the roosts. Prevailing winds ~~r nin dstor m s

* 
might be sufficient to disseminate the spores of H. capsulatum throughout

* 3-5
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the immediate vicinity of the roost. In addition , the movement of

thousands or millions of birds in and out of a roost mi ght create sufficient

air currents to produce airborne dissemination of the infectious spores .

Regardless of the method of spread , the fact remains that individuals

residing in the vicinity of the roost are exposed to the infectious

agent. ’

~i thin the past 10 years , it has been discovered that histoplasmin

4 reactivity may be related to hemorrhagic disciform disease of the eye

and chorioretinal scars (13—17). While the pathogeny of this relation-

ship is unknown , -it has been estimated that between 2.6 to 8 percent of

identi fied histoplasmin -positive individuals have eviden ce of chorioretinal

injury (16-17).

Conclusio n

Fro r~ t he  ~ed ica l hazard viewpoirt , there is a distinct potential for

the srread of nistoplasmosis at Fort Campbell for the foMowino reasons:

1 . Fort C~’rp~~l1 is located in the area of highe~~ ende r- ic ity of

H. capsulatum in the United States.

2. Starl ing and blackbird roosts on the post create enriched growth

con diti c~rIs in the soil for H. capsulatum.

3. The roost has been utilized for longer than three years . thereby

incre a sir~ the concentration of H. capsulatu m .

4 . Even though the roost area is off limits , evidence frOt~ other

epi lerics shows a direc t relationship with histoplasmin sensitivity .

5. No atte rnt to reduce the danger could be expected without dis-

* ruçi ~~ i r i Q the bird roosts.
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PA-l4 CHEMICAL NATURE AND PROPERTIES

PA-14 is a nonion ic surfactant derived by reacting ethy l ene oxide

with a m ixture of linear secondary alcohols havin g 11 to 15 carbon

atoms per chain.

e.g. CH3(CH2)6 - CH - 0 - (CH2 
- CH2O)

8 
- CH 2 

- CH 2OH

(CH2)5CH3
The long chain alcohol (left moiety) renders this half of the molecule

hydrophobic while the polyethoxyl ene portion is hydrophi lic. The effect

of adding an agent to a liquid reduces its surface tension or l owers the

interfacial ten s ion between two li quids. Some of the properties of

this substance are :

Mol ecular weight : 596

Pour po in t :  13°C

Spec ific gravity : 1.006 (20/20°C)

Surface tension : (0.1% aqueous sol.): 29 dynes/cin

Apparent viscosity (cstk) 20°C 86

40°C 36

100°C 7

pH (1% aqueous solution): 6 to 8

Biodegradability

Linear secondary alcohol ethoxyl ates were found to be ‘ efficiently

biodegraded under a range of environmenta l conditions ” .1 Tests were made

usin g the Warburg Respirometer (manometric technique ), River Die-Away Tests

Conway, R . A. & Gene & Waggy, American Dyestuff Reporter , Aug 1 , 1 966.
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(surface tension and surfactants [CTAS] measured) Bioassay , BUD ,

Anaerobic die-away , Act ivated Sludge , tricklin g filter , lagoon-treatment

and 5Li~.e cul ture tests.

B iodegradation can occur by several mechanisms . -ox idat ion of

the linear alkyl chain and methyl oxidation of terminal methyl groups

are ii r or- ~~~~nt . T he Pol yoxyethy lene cha ins are believed to be deqraded

by carboxylation and hydrol ysis to split off glycol un i ts .2 Pesidual

Pol v o xve t r~e lenes , while not degraded as rapidly as some compounds , are

not S~ r rdctantS .

Ca~-Hn-1 4 labeled ethoxylate chains were used in determ inin o the rate

-cf  degradation of the PA-l4 showing 10 to 21 percent degradation of the

ethoxy late chain in 20 days at 27°C , and 1 to 7.5 percent deciradation

i~ 20 d~~s at 15°C for two river waters tested .3

C~ -iti: o, soi l sorbents were tested and were not found to substantiall y

‘-e~’ov~- PA _ 14 ; however , bacterial surfaces and peat or humic acid deriva-

tives possessed high capacit y to remove surfactants. This suggests that

soils high in organic material rn~qh t function as good so~bents.

Repeated application could saturate the absorbina capacity of the

so i l , Lul ap d dr ently PA-l4 is also degraded in aqueous sys te rs .

~ 0sbu~n , 0. W . 8~ 3. H . Benedit , 3 Am , Oil Chemists ’ Soc 43, 141 (1966).

~ Wayman. C. H., “Bio degradation of Surfactant Compounds ’ , Bureau

• of 5’-r r t  Fj he rie s and Wildlife Contract No. 14-16-0008-940.
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Tox icity of PA-l4

Single Ora l LD50 in Rats:  2.38q / Kg 4

Sin gle Skin Penetration LD50 in Rabbits : ?.0O mi/leg

Prima ry Skin Irr itation in Rabbits:  s l ig ht

Least Percent Concentration in Water Causing

Sign i f i cant  Injury in the Rabbi t ’ s 1~ e: l~ serious

Toxicity to Fish (bluegill , sunfish , channel catfish , go lden shiners)

LC50 3.0-6.? mg/i. (Static bioassay on your- :

Oral LD50 for redwinged blackbirds was found to be 55C to 600 mg/kg.

No abnormal reactions were found when apply ing ~A-14 to t~e feet of

birds .t The possibility of secondary poisonin g (bird s of proy feeding

on treated blackbirds) has been investigated . The acut~ ora
l “~edian

lethal dose was determ i ned to be 6.3 gms/kq, an d i t was conc l uded that

at a dosaqe rate of 20 gallons of PA—14 per acr e , l ittle or no danaer of

secondary poisoning of hawks would exist.

~
‘ ‘ T e rg itol Surfactants ,” Union Car bi de , New York , New Yor k , 1970 .

~ Ini lis . A. 3.. R. T. Mitchell and 3. V. Riffle “iod ci ty of Seven

Sur f~actants to Fish in the Laboratory , 1 967 ,” Patuxent Wi ’dl if e Research

Center . U. S. Department of the Interior , Bureau of Sport -i sheries and

Wildlife , Division of Wildlife Research .

Ca~ 1ick , J. W., “Studies of Wetting Agents ,” Aug 1967 . Patuxent

W ilI l i f € -  Research Center , Ii. S. Department of the Interior , Bureau ot
L,20r t Fisheries and Wildlife , Division of Wildlife R&earch.
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AFZBDPT-CM 25 ~~p tember 1 974

MEMORANDUM FOR : LTC MOELLE RING

LTC PARSONS

• COL MAHAFF EY 
-

SUBJECT: Opn Starling

1. CPT Stonebra ker was to ld by COL Peach , OFAE on approxi nate ly 1 Sept-
ember that the Command CBR Group would be required to prov~de the prima ry
spray rig device for Operation Starling during 1 974-1975. This mission
was orally briefed to LTC Parsons .

2. The Command CBR Group had been given the back-up miss ion during 1973-
1 974 , and the primary capability was provided by a civilian contractor.
The back-up system that was constructed last year had several significant
deficiencies, the most significant of which were approximatel y 11 m i nutes
of valve open time required to vent the tank , and the relative complexity
of the system .

3. A very simplified system has been designed for this year ’s m ission; see
draft charts and calculations as Inclosures 1-5 attached . Al though severa l
modifications have been made to the original design , the basic concept of
the equipment has not changed .

4. On 23 September , the apparatus was filled with water on the ground and
successfully vented in 30 seconds. The difference between the theoretically
possible venting time of approximately 9 seconds and the actual venting time
of 30 seconds was caused by one inaccurate assumption (~oight of fall) (assumed
4 f t , actual approx 3 ft) and by frictions and inefficiencies in the iesion
wh ich were known to exist but could not be calculated.

• 5. There is a valve device on the apparatus whic h ~- :ill ;i’- rn~t sl~~ier rates
of ven ting , i.e., 40, 50, 60, 75 , 105 , and 120 seconds. These slower rates
may be desirable depending upon the required rapidity of the spraying opera-
ticn.

5-1
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SUBJECT : Opn Star ling

6. On 25 September , the appa ratu s was mounted in a UH-l series aircraft ,
and initial tests were conducted from the air. The device was initially
tested for airworthiness with no probl ems encountered . Subsequently, the
device was filled with water and again airworthiness was evaluated and
no problems noted .

7. The appa ratus was then operated in the vicinity of Range Road and
18th Street. The venting of the.-apparatus occurred in 25 seconds; this
difference between the ground and the air venting of the appara tus is
possibly caused by a limited ~enturi effect achieved during aerial dis-
persion. The wind was at 240 and eight kts at the time of dispersion .
The flight altitude was 150 ft and the speed was 80 kts. The dispersion
created a swath of water 90 feet wide . On the upwind side, a strip of
approximately 10 feet was minimally covered; a center strip of approxi-
mately 40 feet was heavily covered , and a downwind strip of approximately
40 feet was minimally covered . The spray was completely broken up by
the rotor wash of the aircraft and appeared as a fine mist as the water
hit the ground .

8. Because the water pressure decreased as the tank emptied , it is
relatively dif f icult to perceive the point at which the tank is empty .
The major portions of the water gush out for approximately 25 seconds , and
the rema i nder dribbles out up to approximately 45 seconds.

CF: Ccl Peac h , DFAE PETER W . STONEBRAKER
CPT , CM

5 Irc i Actg Chief , Comd CBR Gp
As Stated
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Length of Swath/Time of Swath Calculations

Airspeed Along Swath (kts)

60 70 80 90 lOO _

Time (mm
for one km) .54 .46 .4 .36 .325

Time (sec
for one km) 32 28 24 22 19

I
Seconds Airspeed Along Swath (kts)
to Vent

60 
- 

70 80 90 100

30 ,94* 1.07 1.25 1.36 1.58

40 1.25 1.43 1.68 1.72 2.10

50 1.56 1.78 2.08 2.26 2.62

60 1.94 2.15 2.50 2.73 3.15

75 2.35 2.68 3.15 3.42 3.95

90 2.8 3.2 3.7 4.1 4.7

105 3.3 3.7 4.4 4.8 5.5

120 3.7 4.3 5.0 5.5 6.3

* At the above a ircraf t  airspeeds w i t h  the ab ove eff ic ienc ies  of the

apparatus (seconds to vent), the swath will be this number of kilometers

in length if the valve is held open until the tank is empty or nearly empty .
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FLOW RATE CALCULATIONS

1. Torricelli’ s Equation

v = where v = veloc i ty of flow
G = acceleration of gravity
H = height of fall

G = 32 ft/sec2 for water

H = 4 ft - Assumed from the design of the tank.

v =  /2 32 ft .4 ft

sec2

v /256 ft2

sec2

v = 16 ft/sec

2. Area of a pi pe

A = pi R2 where A = Area
pi = 3.1417
R = the inside radius of the smallest pipe ,

assumed = 3”

A = 3.3.3

A = 27 / 144  = 1/5 ft2

3. Bernoulli ’ s Equation

R = vA where  R = fl ow ra te
v = velocity of flow
A = cross sectional area of pipe

= l6ft . 1 ft2

sec

~ = 3 fr~ or a t 18 sec = 54 ft3 (at 9 sec = 27 ft3)
sec

A 5-4
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4. Gallons - Cubic Feet

1 gal = 231 in 3

1728 in 3 7.5 gal or 54 ft
3 405 gal , which is roughly 200 gal above

the weight limitatio n of the
aircraft .

27 ft3 = 202 gal

5-5
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.

Yo1~m. Vø]u*. of r.c tangl. + Volu~. of 1/2 cyltnd.r.

- t  V 1sib + pj r ~t2

Y R  35.35.~~ • _ _ _ _ _ _ _ _

2

V • 22050 • U8U

v. y~6l tn~ 19. 5 ~~ t
3

At 7.5 gal/ft 3. eap .selty • 111.6.25 gal .
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PLANNED TESTS TO DETERMINE ENVIRONMENTAL EFFECTS
OF REPEATED APPLICATIONS OF PA-l4

Several cormients pointed out that data were not given reciarding

effects of repeated applications of PA-14 on the environment. This

information is not available , and the Army proposes to conduct a series

of tests which will develop the needed data . The tests w l l  be conducted

on a 1 1/2 acre plot located at the edge of the For t Cam pbell roost

area . See Map Appendix Figure 6.1. Up to nine applicat ion s will he

made to this experimental acreage . Test applications will be made in

accordance with the use pattern designated by EPA registration .

Should a significant kill result from carrying out th i s procedure ,

it will be reoeated from one to eight additional times when suitable

temperature conditions develop, either as a separate operation or in

conjunction with the treatment of the entire roost area. (See Appendix

Table 6.1) The number of repetitions will be dependent i Jon the occur-

ence of (1) suitable temperature and flying conditi ors; ( 2 )  hlackb ’rd s

continuing to use the site as a roost; and (3) the accept 3hle population

level previously described , and (4) the availability of the chemical

and suf f ic ient  manpower.

Carefu l — ionitoring of such a project will provide data whi ch can

be used to assess effects of repeated applications on various segments

• of the local environment (i.e. soil , wa ter , loblol ly o i ne trees , etc.).

Furtb~rmore , agencies interested in blackbird population control could

be invited to send representatives to observe one or mort~ of the opera-

6-1
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tions and be briefed by Fish and Wildlife Service personnel about th~

t echn iques  used .

This method will requ i re fewer men at a given time to pick up the

carcasses , should this be necessary , based upon criteria established for

• carcass col lec ti on . If requ i red , i t will allow the workload to be

spread over a longer time period (i.e., only 120 ,000 carcasses would

have to be picked up in one day , as opposed to 2 million if a significant

k i l l  resulted from spraying the entire roost at one time.) Overa ’l

cost of carcass recovery would not change .
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Table 6.1

FORT CAMPBELL , KENTUCKY PA-l4 APPLICATION S1 I-~EUULE I

Cumulat i ve C u~ulat~ i,p
Load of Loud PP-14

• . PA-l I Areas Twc Cumulative
Area Acreage Gallons of Area One and Three Load PA-l4

A pplicati on Treated2 Treated PA-l4 (Gallons) (Gallons) All Areas

1 1.5 Ac 3 30 30 0 30

2 1 l.5 A c 3 30 60 0 60

3 1 , 2, 3 27.0 Ac~ 540 90 510 600

4 1 1.5 Ac 3 30 120 510 630

5 1 1.5 Ac 3 30 150 510 660

6 1 1. 5 Ac 3 30 180 510 690

7 1 , 2, 3 27.0 Ac 5 540 210 1020 1230

8 1 1 .5 Ac 3 30 240 1 020 126C

9 1 1 .5 Ac 3 30 270 1020 i2~C

64.5 Ac 1290 270 1020 1290

I

All appli cat ion s will be at the rate of 80 GPA of 2~5~- PA-l4 ~1e in twc passes o~
-~+O GPA ‘~c’ , us ing rotary-wing aircraft from an a lt itu ~e of ~~ 

1eet 7~ L on n i ne
c n ~ e c u t i v e  ni ghts.

2 

~e Map. Treatment of Area One will include applicati on of ?1 ,000 gall ons of
wa~~~~r to achieve th e equivalent of 1/2 inch of rai n fal l ‘in’ fo-r v over the 1 .5 ac res
‘ this site when rainfall is not predicted . All areas w i l l  be treated only when

all required weather conditions are forecasted to occur.

Experimental program discussed in A ppendix 6.

presently planned PA-l4 application .

~ Backup application which will be made only in event of failure of the planned
nroq ra~ , due to unanticipated weather , etc .
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BLACKBIRD SITE SOIL DESCRIPTION

FORT CAMPBELL HUNTINGTON SERI ES

General Description
• 

. 

Hunt ington silt loam soils are deep , wel l-drained and moderatel-y

permeable. They are alluvial soils that are found on nearly l evel flood

• pl ains. Materials from limestone , sandstone , siltstone and b ess have

• influenced their development. (Non-shaded area on Map A)

The surface l ayer of about 12 inches is a brown to dark brown silt

loam that is sl ightly acid.

The subsoil from 12 to 48 inches is brown to dark grayish brown

silt l oam that is medium acid.

Important Features

Depth to rock: Ranges from 4 to more than 6 feet

Underlying material : Alluvium

Runoff , surface : Slo w

Permeability : Moderate (0.63 to 2.00 inches per hour)

Water table: 4 feet or more

Flood hazard : Subject to flooding but generally of short duration

Erosion: Slight

FORT CAMPBELL PEMBROKE SERIES

General Description

Pembroke soils are deep, well-drained , upland soils that are level

to moderately sloping. These soils have formed in limestone with some

influence from b ess. (Shaded area on Map A)
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The surface soil , having a depth of about 10 inches , is a dark-

brown , silt loam . The subsoil , at a depth from about 10 to 48 inches . is a

red , silty-clay loam with a dark -red , silty clay below 48 inches .

The severely eroded unit has very little topsoil left and the

surface  layer (approximately 8 inches) is a reddish-brown , silty-clay

• loam , and the subsoil is a red , silty-clay l oam or silty clay .

Im portant Features

Depth of rock: Ranges from 6 feet or more

Underlying material : Limestone

Runoff , surface : Medium

Permeability : Moderate (.63 to 2 .0 inches per hour)

Water Table: More than 6 feet below the surface

Flood nazard : None

Erosion: Danger of eros ion is slight to moderate

4 7—2
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MILAN AAP GRENADA SERIES

The Grenada series is a mem ber of the fine-silty , mixed , thermic

famil y of Glossi c Fragiudalfs. These soils have silt l oam A horizons,

yellowish-brown heavy silt loam upper B horizons , and distinct A 12

horizons which have tongues or interfingers of gray silt loam into an

underlying fragipan. (Non-shaded area Map B)

0rain~g~~and Permeability

Moderately well-drained ; runoff is medium to slow; permeability is

modera te above the fragipa n and is slow in the fragipan. Water is

perched above the fragipans during high rainfall periods.

Use and Vegetat ion

Most of the acreage is used for row crops and pasture . Cotton ,

corn and soybeans are principal crops. A small acreage is in mixed

hardwoods, including oak species , beech , hickory , elm and tulip poplar.

Shortleaf and lob bolly pine are found in the southern part of the range.

Depth to rock: Rock free

Flood hazard : None
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MILAN AAP LORING SER IES

The Loring series is a member of the fine—silty , mixed , thermic

tam ily of Typic Fragiuda l fa. Typically these soils have brown silt l oam

A horizons , brown silt loam B horizons and a fragipan beginning about

2- 1/2 feet below the surface. (Shaded area Map B)

pr~~~~~~ and Permeab i l i ty

Nioderately well -drained; moderate permeability above the fragipan

an d moderately slow permeability in the fragipan .

Use an d Vegeta ti on

r.lost areas are cleared. Main uses are for growing cotton ,

smal l  grains , soybeans , hay and pasture . Wooded areas are in oaks ,

hickory , e l n , ma ple , tuli p pop lar and locus t.

Depth to rock: Greater than 60 inches

Flood hazard : None
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PREDICTED ATMOSPHERIC DISPERSION OF LOW-VOLUME , AERIALLY-APPLIED ,
LI QUID-PHASE AVIAN SURFACTANT PA-l4

Introduc tion

This appendix includes a statement of the chief objectives of th3

investigation and a brief discussion of the approach taken to produce

the findings on dispersion. Findings of the investigation should have

general application in most situations where a surfactant sir~i1ar to

PA-l4 is aerially dispersed .

Object ives

Chief cb~ ectives of the investigation were : to ascer :ain the l ower

atmospheric dispersion parameters of liq uid phase , nonionic surfactant

PA-14 released by low-volume , downward-oriented ven turi s prea ders from

air•:raft flying a~ above-ground heights ranging upward to 50 meters ;

and to -ietc~r”ine the spatial parameters of downwind surface concentration

of t~ i ’ ~ dispersing aerosol .

oa c h

4 
The investigation was comprised of two major phases : determination

o~ the dispersion characteristics of the liquid phase aerosol PA-14

and assessment of the spatial parameters of downwind surface cnn cer tra-

tions of aerosol .
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i t  is to be emphasized that such a dispersion problem carr ies with

it a ‘arge number of quantitatively unknown variables. For example ,

~ne physical behavi or of a mist extruded into a turbulent air field

ben~atb a flying aircraft is not precisely known . Hence , in the

cou rse ot the investigation , numerous assumption s were necessary in

order to circumvent such obstacles. In all such cases , assumptions

~~re con trived to result in overestimates (i.e., to provide for the

~orst possible case) of downwind surface concentrations.

It ~ s noted that when an aerial applic ation is made , only a

frec~ ion of the solution falls immediatel y earthward . A portion of

t~ie so~~tion changes phase from li quid to gas by evaporation , and

arothe~ portion remains temporaril y In the air as a residual mist.

It is the latter qu cntity that is presumed to potentially render the

greatest irnpac~ upon u l t i m a t e  recept ors , for wh i le it slowl y settles

to the earth under the influence of gravit ,, it is transported by winds

to p laces  outside the v i c i n i t y  of the application target. ~t is the

dispersion of this mist upon which the study focused .

Findin gs 1: Creation of Mist Frac t i on

Appl ica t ion of PA- l4 w ill be effected in accordance wi th Instructio ns

for the Use o~ PA-14 Avian Stressing Agent. ’ In keeping wi th the “wor s t-

cas e~~ viewpoint , it was assumed that the s o lu t i o n  would  be appl ied by

a vertu i-type spre iJer fixed to an aircraft flying at an altitude of

50 meter~; . It was assumed that 130 gallons w i th 25 percent actual agent

would be delivered in a single , 600-meter long pass over the target area .

~~~~~
T
~~i 1 ~~able solution applied under the worst meterolog ical conditions

by d x i  - i ~~ allowable application techniques.
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Initial step taken in the investigation was to determine the maximum

driftable droplet size (MOOS) of airborne PA-14 . Tr~i s  parameter was

ei-pl oyed to ascertain the mist fraction of the total volume of liquid

phase aerosol introduced into the l ower atmosphere. This residual mist

fraction was then conceptually treated as having been nearly instan-

taneously released along a finite line source into the atmosphere. Quan-

titative mist fraction parameters provided input i~ to the standard

atmospheric dispersion equations developed by Turner for the United

States Environmental Protection Agency .2 These equations were solved

t ) ascertain the spatial parameters of maxi niun’ downwind concentration

cf aerosol.

ua ntit ative parameter~zation of the residual dispersible mi st pro-

ceedri alcn q the following lines. It was noted that Hard y and his

co 1 l ’~ocues reported observations of droplet sizes within ~he ran ges

of thosr associated with ‘ excessive rain ” when sur fac ta n t so lu ti on s

were aeriall y appl i ed in lo~ volume .3 It was subsequently assumed

th a t , both because of the method of application and the fact that

water comprises the bulk of even the strongest advisable PA-l4 solution ,

th ’  dynamics of droplet formation in the precipitatin ri solution

could be satisfac tor il y approximated by the dynamics of ~ater droplet

for: otio n . Cognizance was taken of the work of Best , who derived the

follc~ ing e~pirica l relationshi p between thl- droplet size di stri b jtion

anc ‘be precipitation intensity p (mm hr~~):

1 - F exp [_ (x/a)n] (1)
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where

a = ~~~ (2)

ocd F is the fraction o~ iqu id composed of drops of diameter less tnan

x; and ~~, ~ and n are empirically derived numerical constants . ’ Equa-

tion (1 )  was solved using information furnished by Laws and Parsons for

cbar act~riz ing droplet size distributions in the United States. They

rove noted that if w is the volume of li q uid in a unit volum e of space ,

fw = cp (3)

where  c and f are empirical numerical constants unique to a part icular

niesoc limato logica l region. ~

°rior to sol -~inq equa tion (1), a definition was made of the “aximum

dri~ table , droplet size (MOOS). This operational definition was made

solel y for the purpose of computation in this investi gation . It was

recognized that application of PA-l4 would advisedly not take place

when w ind speeds were greater than 4.5 meters/second (about 10 miles /hour).

Discounting drag forces , and shear stress and turbulenc e effec ts

for simplification , an d assuming tha t a dro p le t f a l l s  i n l i near res ponse

to the resultant simultaneously applied forces of wind and a-a vity ,

a dro pl ot falling f ro r :~ 50 meters will strike at a spo t on the earth 50

-ret~”s downwind of a point on the surface directly beneath its release

point. By equating wino speed and a generalized expression ~or droplet

‘c’rrn~nal ,e loci ’ ,’ , wh ich was presumed to be instantaneously attained upon

-~x~~-u~ ion ~ntL th e atmosohere , it was found that ~or a drop iot . cf densit y
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1.006 g/cm 3, the required diameter to follow the above criteria is 0.389 mm.

The size actually exceeds the upper limit of the droplet size range

a~~ociated with a ‘mist ” , as defined by Brooks. 6

However , in keeping with the “worst-case ” viewpoint of the investi-

gation , the maximum driftable droplet size was taken to be 0.40 mm

diameter , because , based on the max i mum adv i s ab le solu ti on app lication

cond ’tions, a particle less than this size will drift dcv,Twind from the

“ target” a greater distance than the distance above the tarqet from

which it was released. This threshold size is the MDDS.

Equation (1) was solved to ascertain the fraction of the liquid

composed of droplets less than or equal to the MDDS. 7 I t was found

that 73 9 L-er:e rl of the total volume of the aeriall y applied solution

—iculd develop into a polydisperse mist (Table 2), and that of this

mi s t , nearl y all droplets would have a diameter greater tnan 0.01 mm .

For subsequent computation in the investigation , the :~ist frd ction of

the released volume of sol u t i on was elevated to 10 pe rcr :nt.

Findings 2: Dispersion of Mist Fraction

As no ted above , approximately 10 percent of the re1ea~ed solu tion

will remain in the air as a dispersible residual r i st. /~ssum inq or

Jp ; ’ o ; - l i r n it case where 130 gallons of solut i on are re1e~s~d , tne mist

fract ion would be 13 gallons. In deter rnini nq the spatial ~~ra~ et e rs

of dispersion of the mist , it was assumed tha t application ~.ruld take

place daring a winter night in a “worst—case ” wind field o~ 
.4.5 meters !

sec~ nd , and tha t the solution would be released fror’ a d~stance nut
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greater tran 50 ~eters above the surface. It was noted tha t Lpp l icat ion

would take place in a stable , probably inverted atmosphere , i r  wb - ch the

typical mixing depth , as reported by Holzwor Lh , would be approx imatel y

500 ::iet er- .0 Accordingly, it was assumed tha t there would rp no vertical-

upward forces ac t i n o on the mist.

1 n equat ions used to calculate dispersion est irno tes wer~. those

d~’~oloped b-v Tin ner , referenced e a r l i e r .  T hey are based u pon t he

assu ;otions that th e plun~e ,prea 1 has a Gaussian d i s ir ibut io n it both

tie hori:~ nt ,~ and vertical pla ne s. with standard deviations of plume

concentr a tion distribution in the horizontal anc vertical of -y and -z ,

respect~vel ; t he  mean wind speed affectin n the plume is ~; tie unifor m

em ission rate of pollutants is Q; and total reflection of the p lcmr

takes place at the earth ’ s surface. ~eqlecti ng d i ff~sion in ~he direction

of t~e pl u ’e travel , the conc entra tion X (granrs/meter 3) is:
. 2

= 
~~

- -- 
~~~~~

- - - - -
~~ 

exp ~ (L)
2
] (exp [- ~ (~~

-- - - )
-‘

~~ [ ~ + H

toe  con .nt rati on is to be calculated alonq the plum e ~tn ter1 in e

(V = 0) simpi ifi ~t i on  of equation (‘) y ield s:

‘ H 2
,o - ‘ -~~~~~ 

= - --
~~ exp [ 

~~
-( -—-- ) j (5)

“ ~~~~~~~ y L -

To ~~~~~~ aerosol conce nt~ot ions 1 -~w r. - ,O o~ a fini t e i nc  source

which ~s oriented n ,r al to the wind direction , equat io n (5) ecomes :
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X (~~0 0 ; j 1 ) = exp ~ 
~ H ) ]  ;

f 2 
~~ exp [- I (~ )

2]d~ (6)

in which ‘
~l 

= — and ‘v 2 = — . The x-axis is defined as traversingcy

the direction of the mean wind and passing through the receptor of

int erest , and q is the source strength per unit distance with dim ensions

of MHL .

Sununary of F i n~j~~~
Nunier mus assumptions were made in the investigation , wi th th e

ob~ e~ tive if overestim ating the predicted downwind surface concentrat ’ons

of aeri ally applied PA-14. It will be recalled that the -orst case

equiv alent emission rates shown in Table 3 are t~ sed on toe dispersion

of 10 percent mist fraction of the total (130 gallons) apo lied solution ,

anc that th i s fraction is based on the maxi m um driftab le droplet size

(MDDS), which was calculated by equating wind speed with droplet terminal

~elo c i t~ .

a maximum aqueous solut ion release of 25 percent  PA-14 , the ma~ imu m

predicted , nearly instantaneous downwind concentration of agent is

-
~ .6 x 1 o ~ o’-a iis/meter 3. This maximum concentration is rt cd i cted to

occur apnroximate l y 3 ki lometers downwind of the relea re swa th .

Gi r c u ’  ‘he  mist f ract ion is based directl y on the MDD~, it is expected

tha t when application takes place in l ower-speed wind f e lds , the MDDS

will l ec reau e , resu ltinq in a decreased dispersible mist I r~c ’ i on  and

lesser nia xirn uni downwind surface concentration of aerosol .
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It is noteworthy tha t no provisions in dispersion computa tions have

been made to account for the term inal velocities of the mist droplets .

P t - t o i l e d  ca lcu la t ions  by Mon in show tha t a pol ydispersed aerosol tends

to  foe deposit eo selectively along the wind direction , the heav ies t

par t ic les  reaching the ground first. ” This favors a reduction in

t u e rr ; a~~r’i ’uiu total concentration in the air as the aerosol drifts

~, it- ,1 wj~-i , a n i points to lesser surface concentrations than have been

pt ’ e d i e t ’ d  e t e  f o r  a reas  d i s t a n t  from the target vicinity.

4 is aLlkultion a ll v to he noted that concentration values in

Table 3 are nearly instantaneous values , s i nce they are based on an eight-

c~’~ond aerosol release time and not a continuous , long—term emission .

‘enct’ , i~ the sin o le -a pp l ication mist emission impact on downwind air

L L j al i r v i s  t i~- e-aver aqed over a 24-hour period , the concentr ation figures

presented in T able 3 would be severa l orders of magnitude lo~~e r .

T h e r e  is a oro port i onal decrease in downwind mist disper - ion d is-

t i nc e  m i t h  Jr reas ing height of application . This can he conceptuall y

•eri fie d :~ ex a r-i ning equation (4). This equation also suggests that

‘~n~.’.ind aerosol sur - face concentrations can be achieved by extruding

‘he selu ion dow n-,-.- i rd w ith applied force, rather than by sp read in g it

and a l l o w i n o  it ~e tir e - fall to the target. Thi s application method

is a -~e end way To reduce the efiec tive release hei ght of th o mist

ra c t io n  or - I at t he  same time to assure maximum dousing of the target.

A~, pointed out by the data in Table 3, the point of maximu m

cr”~r i 1 r atio n ot aerosol will be about  3 kilometers downwind of the

r - e iei- e Swd ’ ” when the solution is applied under maximum w ind field
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conditions. In practice , the surfactant solution may be appl i ed when

the l ower atmosphere is more calm. Hence , it would be reasonable

to expect a substantially lesser extent of mist dispersio n , with

-r axirn u m surface concentrations being realized in much closer proximity

to the release area . Under all circumstances , however , it would be

prudent to forewarn potential human receptors in the areas in and

downwind of the application site .
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COMPUTERIZED ENV IRONMENTAL LEG ISLATIVE DATA SYSTEM

The Computerized Environmenta l Legislative Data System (CELDS),

developed at CERL , catalogues abstracts of environmental laws and statutes

by geographic scope and keyword designation . CELDS includes quantifiable

and objective standards , as well as report or permit requirements of all

active laws or regulations that may concern the Army .

CELDS has been accessed to review any conform i ty and/or conflict of

4 the proposed actions with any state or federal laws and regul ati ons.

All information was recorded and is displayed in one of twelve fields.

The information recorded in each field was as follows :

1. Accession Number - Gives accession number assinned sequentially

as the documents were recorded .

2. T it le - Consists of phrases or terms tha t identify the pr imary

subject area of legislation (i.e., LEGISLATIVE CODE 2 , 4 - TRASH BURNING ,

and CONTROL OF JUNKYARDS). Information in this field comes from either

the title of the legislation or , if the title does not suggest the contents ,

from a phrase that indicates the subject of the abstract.

3. Enactment Date - Lists date the legislation becomes effective.

It may be the date certain legislation was enacted .

4. Legislative References - These identify the lecisl ative source

of all laws covered by the document abstract.

• 5. Major Environmenta l Category - Contains the primary subject area

addressed by the legislation.

6. Geographical/Political Scope - Identifies the state or federal

or igin of the legislation .
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7. Administrative Agency - Identifies the subject legislative area

for the agency that administers the s pecified environmental laws or enforces

the standards.

8. Agency Address - Contains the address of the administrative

agency from Field 7.

9 .  B i b l i og r ap h i c a l  R e f e r e n c e s  - Consists of the bibliographical

citation for the source from which the legislation was extracted .

10. ~bstract - Provides an indicative abstract of the legislation .

Ii. Environmental Attributes - Consists of index terms selected from

CERL ’ s l ist of environmental attributes.

12. Key Words - Consists of word phrases or single word terms

selected to enhance the search capabilities of the data file.

Laws related to the proposed action are :
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F I E L D  2
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SURFACE AND C, ’U~~L w~ It R IMPACTS
TLI~~I CAMPBELL AND MAAP

FORT CAMPBELL

Surface Water

No lakes , streams or ponds intersec t tt’e roost area . Run-off from

the roost area is collected by a 54-inch storm sewer and delivered to

the Dry Fork Creek . No water bodies will be contaminatec directly by
I’ 

the spray application. As a result of the March 1974 trial spray

operation , rio fish mortality in the streams receiving rur-off was

detected .

The Fort Campbel l program wil l  be divided into two , arts . In the

first segment , 1.5 acres of the roost area will be sprayed with PA-l4

solut~on, followed by application of water by firetruck equivalent

to 1/2 inch of rainfall. This 1.5-acre roost will be sprayed on nine

consecutive nights. In the second segment of the program , 27 acres

of roost area will be sprayed wi ch PA-14 solution when predicted

weather conditions indicate at least 1/2 inch of rainfall.

The “worst case” situation for the 1.5 acre roost spraying program

would occur if all the applied PA-14 solution entered the water sprayed

on the roost . The resultant concentration of PA-14 in the run-off would

be:
2

Volume of water appl i ed = (O .5” ) ( l  f t / 12” ) ( l .S ac re)(43 ,560 ~~~

10-1
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= 2722 ft3 = 7.71 x 10~~
mass of PA-14 applied = (30 gal)(3.7852/gal)(l.006 g/ml)I,T0 3m 1/l)

= 1.14 x 105g = 1.14 x lO8mg

concentration of PA-14(Cr) = mass PA-14/volum e water

= 1.14 x lO8mg/(7.71 x 1O4 + 4.54 x l02)~
= 1.14 x io8 mg/7.76 x 104Q = 1.47 x l0~ mg/~

The amount of run-off f rom the roost area would be:

Run-off from roost (q) = CIA

where C 0.25 for unimproved forested land

i = (0.5119 m m )  = (0.5”/0.317 hr)

= (0.25(0.510.317 hr)(1.5 acres)

= 0.591 acre-in/hr

= 2.104 x 1O 3 ft3/hr

= 0.50 cfs

Therefore, run-off from the site will have a flow of 0.60 cfs a t a PA- 14

concentration of 1.47 x ~~ mg/2 . Based on the rat-rabbit toxicity

studies performed by Union Carbide , an an imal would have to drink his

weight in PA-l4 contaminated run-off in order to exceed the LD50 (1). It

can be safely assumed that the run-off will have no impact on anima l

l if e in  the area .

Max imum concentration in a stream capable of supportinn fish life

would occur if all run-off from the roost area would enter Dry Fork

Creek. Due to a lack of flow data for Dry Fork Creek , a flow had to be

estimated . During the winter , Dry Fork Creek is 15 feet wide and 2 feet

deep(2). Using the Manning formula and assuming a parabolic channel ,

the estim ated stream flow would be:
10-2
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stream flow (
~~) = ~ 4~- AR~’3 S

1’2

where n = 0.042 for winding streams with stony and weedy bed .

A = cross section area 20.5 ft2

R = hydraulic radius = 1.25 ft

S = slope of stream bed = 0.01 24

q 1.49 
113 (20.5 ft2)(1.25 ft)2/3(0.0124)V2S (0.042 ft 

-

q5 = 94.3 cfs

The resultin g concentration in Dry Fork Creek (Cs) would be:

(C~)(q~) = (C 5)(q~ +

c (1.48 x IO~ mg/I)(0.60 cfs)
s (94.3 + 06) cfs

C5 9.36 mg/9~

This concentra tion exceeds the IC50 for some fish species~~~. Fish kills

wil l  result i f  the “wors t case ” si tuation occurs; however , the potential

for the “worst case ” situation occurring is minute. A study of the bio-

degradation of PA- 14 (Annex 1) indicates that PA-14 tends to adhere to

orga ni c and bacter ial so i l par ti cles . T he amount of PA- 14 removed from

the roost area depends upon the organic arid bacter ial content of the soil.

PA-14 appl i ed to the roost area will come in contact with the organic bird

~0-3

t 
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droppings on the ground. It can be reasonably assumed that the PA-14

will adhere to the droppings , leaf litter arid soil organic matter and

tha t the PA-l4 concentration in the run-off from the roost area and

ultim ately in Dry Fork Creek will be negligibl e.

Each application of PA—l4 and water spray to th~ 1 .5-acre roost

area can be considered to be a separate, non-compounding event. Run-off

rates vary directly with the rate of water application to the roost area .

Since the 1/2 inch rainfall equivalent is appl ied over a 19-m inute

period , run-off from the roost area will completely enter the stream

within a one-hour period (assuming some lag caused by site retention).

Applications of PA-l4 to the 1.5-acre roost will be separated by at least

20 hours , allowing Dry Fork Creek to return to pre-application

conditions (2)

The “worst case” situation for the 27-acre roost spraying program

would occur if the PA-14 solution were appl ied and the predicted rain-

fall d id riot occur , thus requiring a second application followed by a

slow 1/2 inch rainfall. Assuming tha t all the appl ied solution enters

the run-off, the resultant concentration of PA-14 in the run-off would

be:

Volume rai nwater (0.5”)(l ft/l2”)(27 acre)(43,560 ft2/acre)

= 4.9 x l0~ ft
3 1.39 1061

“ass PA-14 = (1080 gal) (3.785m/gal)(1.006 g/m~) (io~ m c ,’~ )

= 4.11 x 106g = 4.1 x 10~ my

1 0-4

a

I
; 

______________________________ 
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Concentration of P11-14 in run-off (C r) 
= 

m~~~~nwater

= 4 .11 x 10~ mg/(1.39 x 10
6 

+ 1.64 X

= 2.91 x l0~ mg/ u

The amount of run-off from the roost area would be:

Run-off from roost (~~) = Cia

where C = 0.25 for unimproved forest land

= 0.5”/ 12 hr

= (0.25)(0.5”/12 hr)(27 acres)

0.2P acre in/hr

= 1.02 x ~~ ft
3/hr 0.28 cfs

a t a 2 .91 x l0~ mg/9 concentration

The run-off from the roost area will be diluted by the run-off from the

cantonment area. The resulting c., ntration in the combined run—off

~~u 1d be:

run-off from cantonment (
~~) Cia

(0.4O)(O.~ ”/12 hr)(0.8 sq mi)(640 sq mi)

8.53 acre in/hr

= 3.lO x lO4 f t 2/ hr - 8 .60 cfs

Concentration of combined run-off (Ce)

-

- (0.28 cfs)(2.96 x l0)~ mgR)
- (8.60 + 0.28) cfs

= 93.3 mg/~
Base d on Union Carbide ’s rat-rabb it toxicity studies , an anima l would

have to drink more than 10 times its weight in PA-14 contaminated run-off

10- ~ 
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in order to exceed the L050(l). It can be safely assumed that the run-

off will have no impact on animal l ife.

Dry Fork Creek is the first permanent stream capable of supporting

fish. The P4-14 contaminated run-off is diluted by run-off from un-

improved grounds p r ior  to en te r ing  Dry Fork Creek and by upstream dra i nage.

The maximum concentration occurring in Dry Fork Creek would be:

run-off from unimproved ground (q ) = Cia
I

= (0.5)(0.5”/l2 hr)(l.5 sq mi)(640 acre sq mi)

= 20 acre- i n/hr = 7.26 x l0~ f t 3/hr.

= 20.2 cfs

run-off from upstream drainage (
~~

) =

(Cia) airfield + (Cia) forest

= (0.80)(0.5”/l2 hr)(4.8 sq mi)(640 acre/sq mi)

+ (0.50)(0.5”/12 hr)(5.5 sq/mi(640 acres/sq mi)

= 102.4 + 73.3 = 175.7 acre-in/hr

= 6.38 x 10~ ft
3/hr = 177.22 cfs

Concentration of PA-l4 in Dry Fork Creek (C) = CT ~~ 
+

- (93.3 mg/ 2 ) (8 .60  + 0.28)cfs
- 

(8.60 + 0.2~ + 20.20 + 177.22)

= 1.0? mg/a

10-6
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The concentration falls in the 3.0-6.2 mg/2~ LC50 range for fish species~~~.

Fish kills may result if this “wors t case ” situation occurs.

The potential for the “worst case” situation occurring is minute . A

study of the biodegradation of PA-14 (Annex 1) indicates that PA-14 tends

to adhere to organic and bacterial soil particles. The amount of PA-14

removed from the roost area depends upon the organic and bacterial content

of the soil. P4-14 applied to the roost area will come in contact with

the organic bird droppings on the ground . It can be reasonably assumed

tha t the PA-14 will adhere to the dropp ings , leaf litter and soil organic

ma tter and that the PA-l4 concentration in the run-off from the roost area

and ult imately Dry Fork Creek will be negligible.

10-7 
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Ground Water

Run—off from the roost site has the potential for coming in’to direct

contact with the water tabl e through a stormwater dra inage located wel l

within the roost site. The infiltration rate for the area is high , and

the distance to the water table is relatively shallow as evidenced by

the dug wells located in the rural areas surrounding Fort Campbell.

However , contamination of the ground water by PA-l4 is not considered a

problem . A study of the biodegradability of PA-l4 (Annex 1) indicates

that it tends to adhere to organic and bacterial soil particles , but not

to organic soil particles. Therefore, the amount of PA-l4 which can be

leached from the soil depends on the organic content of the soil . In

the roost areas, the applied solution will come in contact w i th the

organic bird droppings on the ground. The PA-14 will tend to adhere to

the bird droppings and thus will be held for bacterial degradation. For

this reason, contamination of ground waters in the Fort Campbel l area is

considered unlikely. A study of the persistence of PA-14 in the soil

(Annex 2) indicated that no PA—14 was detected in the soil or the run-off

seven months after application.

M ILAN ARMY AMMUNITION PLANT

Surface Water

Geatest concentration of PA-14 would occur if all the appl ied

solution were to enter the rainwater falling on the roost site. Assuming

10-8
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a 1/2 inch rainfall , the concentration of the PA-l4 resulting would be:

Vol. Rainwater/Acre (1/2 in.)(l ft/l2 in.)(l acre)(43,560 ft2/acre)
= 1815 ft3 = 5.14 x 10~

Vol . Solution/Acre = 80 gal = 3.03 x l02~

Mass PA—14/Acre = (20 gal)(3.785 ~/gal)(l.O06 giml)(10
3 m1/9~)

= 7 .62x104g = 7 . 6 2 x 1 0 7mg

Mass PA-l4 — 7.62 x 10~ mg — 7.62 x lO~
Vol ume 

- 

(5.14 x lO~~+ 3.03 x l0~~Q 
- 

5 .17 x l0~
1.47 x l0~ mg/2.

Based on the rat-rabbit toxicity studies done by Union Carbide ,

animals would have to drink more than their weight in run-off containin g

1.47 x l0~ mg/Z of PA-14 to exceed the oral and dermal LD50 dose(l).

The maximum concentration of PA-14 reaching the first stream able

to support fish life will occur at the junction of the dra inage ditch

and Wolf Creek. The run-off from the roost area will be diluted by

the run-off from upstream areas. The concentration of PA-14 would be

(assuming a 1/2 inch rain over a 1 2—hour period):

q = CiA (Rational Formula)

CF = 0.50 for rolling forest land

i = rainfall intensity

A = area of coverage

10-9
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Run-off from the roost area :

= CF i A r Ar = area of roost

= (0.50)(0.5 in./12 hr)(25 acres) = 0.521 acre-in/hr =

1.89 X ~~ ft
3/hr = .52 cfs at a concentration of 1.47 x l0~ mg/i

Run-o ff from the upland areas:

CF = 0.50 for rolling forest land

CG 
= 0.20 for flat grassland

AF = area of forest

AG area of grassland

= (0.50)(0.5 1 .112 hr)(5.7 sq mi)(640 acres/sq mi)

+ (0.20)(O.5 in./l2 hr)(l2.4 sq mi)(640 acres/sq mi)

76 acre in./hr + 66.13 acre in ./hr =

142.13 acre in./hr = 5.16 x l0~ ft
3/hr = 143.31 cfs

Concentration at Wolf Creek (C
~ 

= Cr q~/(q~ 
+

(1.47 x l0~ mg/i) (.52 cfs/143.3l + .52) cfs = 5.31 mgR

The LC50 for channel catfish , bl uegil l and golden shiners is

3.0-6.2 mg/9~(3). The “worst case” concentration of 5.35 mg/~ falls

within the LC50 range. Contact by fish with the “worst case” concen-

tration may result in fish kills.

10-10
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It is considered unl i kely, however, that the “worst case ” situation

will occur. A study of the biodegradation of PA— 14 (Annex 1) indicates that

PA-l4 tends to adhere to organic and bacterial soil particles. The amount

of PA.-l4 removed from the roost area depends upon the orlanic and bacterial

content of the soil. PA-l4 applied to the roost area will come in contact

with the organic bird droppings on the ground. It can be reasonabl y

assumed that the PA-l4 will adhere to the droppings , lea f litter and soil

organic matter , and that the PA-14 concentration in the run-off from the

roost area and ultimately in Dry Fork Creek will be negligible . The con-

clusion of this study is that the PA-14 application will have no signifi-

cant impact on surface water quality w~th respec t to anima l or fish life .

Ground Water

Contamination of ground water is unlikely. As evidenced by the

large volumes of run-off entering Rutherford Fork following a rain storm ,

the a rea ’s infiltration rate is small. T he relat i ve small volume of

potentially contaminated solution infiltrating the soil must travel

60 feet before reaching the water table.

A study of the biodegradability of PA-14 (Annex 1) indicates tha t

PA-l4 adheres to organic and bacterial soil particles aid not to

inorganic soil particles. The amount of PA-l4 remaining in solution

10 -1 1
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depends upon the organic content of the soil. The PA-l4 solution

ap pl i ed in the roost area will come in contact wi th the bira droppings

on the ground and will tend to be held by this organic mat~u~- for

bacterial degradation. The degradation products of PA-l4 which may be-

come soluble must then percolate through 60 feet of soil be~ore reaching

the water table. It is reasonably certain that application of the

wetting solution at concentrations discussed will not affec -.. the ground

water quality of the drinking water of the region. A study of the

persistence of PA-14 in the soil (Annex 2) indicates that none remains

in the soil or run-off seven months after application.
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ANNEX 1

BIODEGRADATION OF SURFACTANT COMPOUNDS

by

Coo per H. Waynia n*

SUMMARY**

Research has shown tha t aerially -applied surfactant solutions show

promise for controlling roosting populations of blackbird s and starlings.

Surfactants applied to the land surface may pose potential water pollution

problems by run-off into surface streams or through soil infiltration to

ground water. Because of the pollution potenti al , a researc h progra m was

initiated to develop and evaluate procedures for determinin g and comparing

the biodegradability of selected surfactants used as blackbird and starling

physiological stressing agents.

Prev iou s  s tudies  by the writer indicated that the branched -cha in surfac-

tant , alkyl benzenesulfonate (ABS), an d the straight -chain surfactant ,

linea r al k ylbenze nesulfonate (LAS), both an i on i c types o~ surfac tants ,

are not readily biodegraded under all natura l environmental conditions .

Th u s , in th is study , the investi gation concen trated on Tercitol Nonionic

l5_ ~ _9*** an d a sucrose ester , sucrose nionolau r~te (SML), whi ch were both

compared to LAS .

In addition to presenting a detailed account of the researc h re~u~ ts ,

this paper also sets forth some principle s or guidelines whic h mi ght serve

instructive to those engaged in studies of biodegr -dation. Though surfac-

tants are discussed in this paper , the princ ip les develo ped are a~ipli cab ie

* Pres~n t address: Assi~ t~ nt to the Regiona l Administrator , Reg i on 8 ,
Envi ”on - ’ental Protection Ag ency , 1860 Lincoln Street. , Denver , CO , 80203.
~ From a 456-page draft of the final report submitted by Dr . Wayman on
~esearch conducted a~ Colora do School of Mine s under Burea u of Sport
Fisheries and Wildlife Contract No. 14-16-0008-940.
~~ Synonomous with PA-l4 .
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to other systems of interest.

Major gcois of the study were to: (1) attempt to develop a

test method tha t could enable ditferent investiga tors studying biccearad-

ation to better corroborate their results (previous studies ha ie indicated

that different investigators employ different testing media [w~ter~,

different types and amounts of micro-flora , and inadequate anal ytical

procedures ); (2) determine and compare the biodegradation characteristics

of three typ es of ~jrfactants; (3) determine if Teraitol 15— S—9 possesses

environmenta l qualities superior to those of LAS, an d if sucrose esters .

possible third generation surfactants, are suoerior to both Tergitol and

L45; and (4) develop computer models (for both analytic al and field studies )

to assess the fate of surfactants as a result of biodegradati on , hydrolysi~~,

and as transport on a solid or bacterial surface in an aqueous svste n- .

~ecause some readers of this paper may not be well arnuairted w~th Ho-

de~ra da ti on ph .~nomena , a detailed description of background data on

su rfactants was presented . The meaning of biodegradation has t-e~ n gLen

in  terms of the range from ul t imate degradat ion ( into ca rbon d iox ide and

water)  to practical biodegradation based upon quick screening tests throug h

river-die-away testing. A thorough description of surfactant tyc-es

was given in terms of their commercial forrrulation and electrical behavior

in aqueous solution , i.e. , ~hether they possess a positive . n~gative or

neut ra l  charge as a result of ionization in solution . The biodegradation

hiracter -~ stics of surfactants were consider e-1 on a theoretic fl basis in

~eri~s of energy requirements . kinetic parameters and develop m ent of rate

expressions. In addition to supplyinq results of nrev ious biodegradaticn

Al-2
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stud ies of LAS, a detail ed descripti on of resul ts about many other surfactants

is given .

Various test procedures to evaluate biodegradation are listed . It Is

well known that many past studies resul ted In the establishment of

arbi trary conditions l eading to much uncertainty in the corroboration of

different investigators ’ results. Test variables involve the nature and

types of micro-organisms , the nutrient source, toxic conditions , oxygen

concentration , temperature, pH , surfactant concentration and analytica l

method. Thi s report descri bes the advantages and di sadvan tages of various

testing procedures: the Soap and Detergent Association (SDA) Method ,

the River-Die-Away method , Standard Method in the Un i ted Kingdom , the

Official German Test for Anionic Surfactant Biodegradability , the Bunch-

Chambers Method , the Warburg Oxygen Uptake Method , the Wayman-Yap Pro-

cedure for CO2 Producti on, and the Wayman-Burt Method of Bacterial Growth.

The Wayman-Yap procedure provides a rather novel approach to assess

ultimate biodegradation using compounds tagged with carbon-14. The

method may be employed under aerobic and anaerobic conditions and

enables determination of the amount of substrate converted to CO2 in

the gaseous phase, in solution , and upon various sorptive media.

The Wayman-Burt method is both a novel and an attractive means to

evaluate biodegradation . It enables one to standardize experimenta l con-

ditions and then determine the rate constant by bacterial growth studies.

A readily biodegradabl e reference substrate, such as glucose , is utilized

and contrasted to other substrates under Identical conditions. The data

are subject to empirical plots. The plotted data can then be employed

Al-3
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in a second-order computer program that was developed to calculate rate

constants. These rate constants can be contrasted to determine whether

the test substrate is superior, equa l or inferior to the reference

substrate. The method is a realistic approach to biodegradation studies,

because it obviates the uncertainty discussed above.

Prior to the initiation of biodegradation studies , a number of

screening tests were performed to evalua te the effects of test parameters

on bacterial growth. These results could then be employed in the more

definitive tests on biodegradation to optimize methodology. The effects

of di ssolved oxygen concentration , pH, initial bacterial concentration ,

substrate (surfactant) concentration , and salt concentration of BOD water

were studied . The results indicated that the range of BOD salt concentra-

tion (10-2 to io2 times the value specified in Standard Methods) has

li ttle infl uence on bacteria l growth.

Dissolved oxygen concentrations In the range of 1.0 to 20.0 ppm

do not inhibit bacterial growth unless a threshold value of less than

1.0 ppm is Imposed. It is well known that the optimum range of

pH for bacterial growth is 6.8 - 7.2. The only notable effect of pH

on growth is an extended lag phase at higher pH. Inltita l cell density

was studied in the range of io2 to 1O7 per ml . Initial cell density

imposes no restraint on growth at concentrations greater than io2 per ml

to a concentration less than the maximum growth attainable. Temperature

effects were evalua ted between 5°C and 300C. At temperatures less than

15°C, bacterial growth and metabolism are lowered. The rate of blode-

gradation increases with increase in substrate concentration .

Al-4



River-die-away tests were conducted under both aerobic and anaerobic

conditions. Under aerobic conditions , al l tests were standardized at:

pH = 7.1

DO = supersaturated

Temperature = 25°C

In itial seed concentration = 103-l04/ml

Substrate concentration = 18-20 ppm

BOO water = standard methods concentration

The results Indicated that most strains preferred sucrose ester (8 tests);

some strains preferred Tergitol 15-S-9 (3 tests), whereas some strains

grew equally well on both sucrose ester and 15-S-9 (4 tests). There was

no sing le test sequence in which LAS could be metabol i zed as well as 15-S-9

or sucrose ester. Under anaerobic conditions, the three substrates were

studied at 5°C and 25°C. The results indica te that sucrose monolaurate

is easily metabolized under anaerobic conditions at 25°C, but only slightly

at 5°C. Neither Tergito l l5-S-9 nor LAS can be metabolized significantly

under anaerobic conditions at either 5°C or 25°C.

Carbon-14 studies on Tergitol l5-S-9 were limited to tagging on the

ethoxylate linkage. River-die-away studies for Clear Creek water showed

that the ethoxylate chain could be degraded as follows :

(1) 10 percent in 20 days at 27°C

(2) 1 percent In 20 days at 14.50C

In South Platte River water, the amounts degraded were:

(1) 21 percent in 20 days at 27°C

(2) 7.5 percent In 20 days at 150C
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This indicates that the amount of degradation is somewhat dependent

upon the bulk composition of the media. Studies were also performed on

Tergitol 15-S-9 in synthetic media. Of the various seeds tested, S0 was

most effective for Tergitol degradation. Tergitol could not be totally

degraded in the range of 12 to 40 ppm , even in 10 days. At 5°C, about

1 percent of the theoretical amount of the EU chain Is degraded in 10

days; ~t 15°C and 27°C. the theoretical amounts are, respectively, 6

percent and 26 percent for the same time period . In activated sludge

studies at 27°C and l50C, the amount of metabolism of the EO chain was,

respectively, approximately 50 percent and 10 percent. In anaerobic

digester sludge , about 10 to 15 percent of the EO chain can be meta-

bol ized, suggesting a somewhat refractory nature under these conditi ons.

Carbon-l4 tests were performed on SML , using synthetic media , river

water and sludge systems. Experiments were also conducted for comparative

purposes, using other compounds such as sucrose, glucose , untagged LAS

and Tergitol 15-S-9. SML degrades very rapidly on common river water

bacteria in synthetic media. However, purified mono-ester degrades more

rapidly than either the di-ester or higher polymeric species.

In synthetic media , SML degrades somewhat more slowly than gl ucose.

SML degrades somewhat more rapidly than free sucrose, suggesting that

bacteria might degrade the hydrolyzed surfactant in preference to sucrose.

In synthetic media, the laurate portion of SML degrades at about the

same rate as lauric acid. In synthetic media , the rate of CO2 generation

(u ltimate biodegradation ) increases with Increase in substrate concen—
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tration in the range of 10 to 41.5 ppm; similar behavior would be pre-

dictable for river-die-away and sludge systems. Only meager amounts of

SML are degraded at 50C, but SML can bc substantially degraded at 15°C

and 25°C. It is significant to point out that Tergitol displ ays good

EO-chain biodegradation at 27°C.

Temperature has a greater effect on the sucrose moiety than on the

alkyl chain. Though the alkyl chain was not studies for Tergitol , one coul d

predict that it would display degradation properties similar to that
• 

- 
of the alkyl chain af SML . For purified sucrose esters in synthetic media ,

monolaurate , having less carbon atoms than monomyristate , displayed the

higher rate of degradation. A commercial sucrose ester (Nitto Ester)

displays similar degradation rates to those of monolaurate and mono-

myri state. The higher chai ned-length fatty acids (greater than 18 carbon

atoms) have about 1/3 the biodegradation rate of lower fatty acids.

These data indicate that the rate of biodegradation of the fatty acid

portion of sucrose ester decreases with increase in chain length. Car-

bon-l4 studies on SML in Clear Creek water indicated that approx-

imately 40 percent of the theoretical amount of C1402 was generated in

7 days at 270C in contrast to a similar amount in 14 days at 15°C. SML

degrades much faster in river water than in synthetic media. SML was

degraded muc h faster In South Pl atte River water than in Clear Creek

water. In activated sludge studies at 27°C, between 38 and 45 percent

of the available CO2 is generated wi thin one day ; on C14UL sucrose (SML),

the rate at 15°C Is muc h slower. At 27°C, sludge studies indicated

that the laurate moiety (1-C 14) Is degraded much faster than the
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• sucrose portion, wi th decreased rates at 15°C. In comparison to carbon-

14 labeled sucrose and glucose , SML degrades essentiall y at the same

rate In activated sludge. Results of studies in anaerobic sludge systems

indicate that both the sucrose and laurate portions of the SML molecule

are degradable, wi th the laurate rate exceeding that of the sucrose

portion ; the rates are substantially l owered at 15°C. In anaerobic

systems for SMI, the rate at 15°C is about equivalent to that of

Tergitol at 27°C.

In synthetic media , the amount of CO2 generated in 4 days was 7 percent

for Tergitol l5-S-9, 23 percent for LAS, and 50 percent for SML . However,

the contrast to Tergi tol is not a fair comparison , because it represents

degradation of the most difficult portion of the molecule.

Based on carbon-14 studies, the degradatation of sucrose esters seems to

take pl ace essentially via hydro l ysis of the ester linkage. These obser-

vations then suggest that the hydrolysis of the ester linkage is the first

step of the degradation process. It seems quite reasonable to infer that

the hydrolysis products, sucrose and fatty acid , will be degraded according

to well-known metabolic pathways described in the report.

Sorption studies utilizing radio-tagged Tergi tol l5-S-9 , and SML

were perf~r!”L~ on soil minerals , organic surfaces, and bacterial surfaces.

The sorption c,f sucrose monolaurate, Tergitol 15-S-9 and LAS on various

Inorganic, organic and bacterial surfaces permits the following

conc l usions :

(1) Neither Tergitol 15-S-9, LAS nor SML can be substantially

removed from comon soil sorbents.

A 1-8
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(2) Sorption of these substrates is explainable on the basis of

the existence of weak physica l forces wi th heat 0f adsorption ranging

from less than l.O/kcal/mole to less than 10.0 kcal/mole, dependent

upon surface coverage.

(3) Bacterial surfaces seem to be good sorbents for all these sur-

factants, indicating that bacteria-covered soil particles could

serve as good sorbents.

(4) Peat or its humic acid derivatives possess a high capacity to

remove these surfactants, suggesting that soils high in organic material

might function as good sorbents for surfactants.

A second-order kinetics model was developed and applied to biodegrada-

tion data obtained for Tergitol 15-S-9, sucrose esters and LAS . The basis

of the model is to determine the rate at which bacteria mul tiply on various

substrate materials during the lag-growth phase just prior to die-off under

controlled conditions. To assess biodegradation by direct comparison

of kinetic rate constants , the tacit assumption is made that growth rate

is proportional to substrate uptake and remains constant through
0 the Interval in which growth rate Is measured . Thi s assumption was verified .

Reduction of data was based upon the second-order kinetics model employing

the lag-growth phase as:
• 

- -beta tX - X 0e

Because S (substrate concentration) Is small, growth becomes a pseudo

first-order reacti on independent of S. Beta is a measure of a number of 0

constant S values from which k (the biodegradation constant) can be

Al-9
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determined . Beta Is the slope of the growth rate, whereas k is the slope 0

of S vs. beta. This approach to quantify biodegradation exemplifies a

means based upon rigorous chemical reaction kinetics. The chief

advantage of this method is that it removes the uncertainty of many

variables noted in past studies.

A computer program was developed to generate fits to the second-

order growth model . The program i s designated as ‘Model ” and was written

in FORTRAN IV for a PDP (Digital Equipment Co.) wi th 64K core in timesharing.

Total core is less than 5K, and execution time is approxima tely 1.5

seconds per set of data on this system. In order to solve the system of

differential equations , It was necessary to approximate the integral x(t)dt

to arrive at an expression for x and s in linear form. Because of the

compl exities of bacterial growth, “Model” partakes of several different 
0

properties. The program , among other things , is capable of calcula ting

DO, effecting double precision , and producing a wide variety of plot

routines. The four different model s employed in the program are:

(1) first-order exponential model ;

(2) second-order model that ignores respiration (r=O);

(3) second-order model that includes respiration (r$O): and 
0

(4) second-order model that Includes respiration and arbitrary

limiting to less than the substrate-limi ted level .

Fits were generated with the model by assuming values for the

pa rameter and allowing the model to produce curves as a function of

time to which the experimental data can be compared . Adjustments are made

Al -10
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to the values, and the process is repeated until a satisfactory distri-

0 butlon of the experimental data about the calculated curves is obtained .

Fi ts were considered for non-substrate limi tation , substrate limitation

(s=O) and substrate l imitation (S$O). Eighteen sets of experimenta l data

were found to be satisfactory for subjection to a fit using program “Model. ”

These sets consi sted of sucrose ester (7), Tergitol l5-S-9 (7), and LAS

(4). Any uncertainty in the method can be ascribed to variation of the

parameters.

The pertinent parameters are yield constant (Y), ratio of

0 respiration (R) to the biodegradation constant (K), beta , and the va l ue

for max imum growth (XL). Beta , the net substrate uptake rate, is the

most obvious, as it direcly reflects the availability of substrate to the

bacteria. The yield constant, V , is significant in that it gives some

information with respect to the completeness of efficacy of the degracia-

tive process. The significance of R/K is wi th respect to substrate concen-

tration allowable to effect maximum growth. X1 is a function of R/K, and

it predicts the allowabl e substrate concentration at which the population

just begins to die off. These four parameters provide an index of the

rate of biodegradation of organic substrates . With these four parameters

as computer input , one can model the growth of a cul ture , knowing the
0 

starting concentration of substrate (S0) and bacteria (X0).

After applyi ng various fits for Tergitol 15-S-9 , sucrose esters and LAS~

the va l ues for the four parameters were averaged. Results indicate that

Tergi tol had the highest uptake rate, largely resulting from the high

limi ting value. Though sucrose esters had small Y and R/K values , the
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carbon-l4 studies reveal ed their superior degradation properties. The 
0

important restraints, beta and R/K, were poorest for LAS reflecting a

most refractory nature. The results are significant for two reasons:

(1) for LAS, there may be evidence of degradation when none is

apparent by chemical analysis , and

(2) growth may be lacking or impa ired when limited biological

degradation occurs by pure chemical hydrolysis (sucrose esters).

As a final application of the research data , a computer program was

devised to simulate field application . Program “Stream” model s a ri ver

system wi th respect to a number of parameters to evaluate the degradative

behavior of a surfactant with known constants of biodegradation. This

model calculates pollution loads on a stream system in terms of BOD , DO,

bacterial cell concentration and surfactant concentration . In addition ,

sorption of surfactant on organic components (peat and humic acid), clays

and bacterial surfaces are employed as input data . These data are

available from project research results. Thu s, surfactant degradation or

removal within a stream “reach” can be calculated with concomitant changes 0

in BUD and DO.

The parameters required to evalua te the model may be convenientl y

divided into two classes. In the first class are those whose

values will apply throughout the entire length of the stream ; these are

either the biodegradation constants that are fixed with respect to a

gi ven substrate or those that control the model . In the second class are

0 parameters that vary from reach to reach.
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The varying parameters are of three basic types : those tha t define

the physical characteristics of the reach; those tha t govern the be-

havior of BUD; and those that indicate the concentrations of the required

substances primarily indicative at the start of each reach and in the

tributary flow . The model is applied to four tributary streams dis-

charging Into a large river that terminates in a lake , The model was

evaluated for Tergitol l5-S.-9, sucrose esters and LAS, using a constant

set of stream parameters under two considera bly different conditi ons:

(1) surfactant applied to a small stream at a concentration of 50

ppm wi th an ultimate dilution of 95:1; and

(2) surfactant applied at 30 ppm with ultima te dilution 5.2:1.
0 

In terms of the high-dilution regimes, the differences in surfactant

performance are practically negligible. This is best explainable

because of the low value of X in these systems (equal to o~ less than

0.1 ppm). Under this conditi on , degradation is inconsequential . A

surfactant like LAS , which may find difficulty in acclimatizing to a

special bacterium , may clearly be at a disadvantage in contrast to

Tergitol or sucrose ester.

In the low-dilution regime , some very significant resLits were

observed . Tergitol l5-S-9 produced some very desirable results.

Within 2.5 days , the compound did not drop below the high-dilution

concentration ; however, after 5 days, a surfactant concentration

of only 0.025 ppm (a remnant concentration of about 1/2000 that of the

hig h-dilution system) developed 100 miles downstream . The final 0

concentrations of LAS produced the poorest results ; in 2.4 days , it 0
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was still at a concentration of 10 ppm , whereas, during the same

period of time , Tergitol l5-S-9 and SML were about 1.5 ppm . Even after

5 days, LAS was still at 1/3 the concentration of the high-dilution

system. The most exciting results were produced by sucrose ester; in

only 2.3 days , it was below the concentration of the high-dilution

system; and , in 5 days, SML was biodegraded to 1/2000 of the input high-

dilution concentration. Thus , the order of selection of surfactants for field

application would be Tergitol 15-S-9, until sucrose esters are commercially

available , followed by LAS .

I ~~~~~~~~~~~~~~~~ 
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ANNEX 2

PERSISTENCE OF PA-l4 IN SOIL

The following is a portion of a report prepared by Department

of the Army, U. S. Army Environmental Hygiene Agency . Aberdeen

Proving Ground , Marylan d , 21010, “Environmental Health Special

Study No. 99-023-75, Acquisitions and Analysis of Enviro nmental Samples

for PA-l4 , Fort Campbell , Kentucky, 2-16 December 1974.

Materials and Methods--Environmental Samples--Samples of

soil from the treated and untreated area , sampl& of standing water

from the treated area , and samples of pine needles from trees in the

treated area were secured on a randoml y selected basis and airmailed

to USAEHA for analysis. Analytical Techniques--- Analysis for the

compound was by a spectrophotometric method modified from the

procedure by Greff et. al. (1965). The Greff et. al. (l965~ procedure

was designed to detect nonionic surfactants in water . The USAEHA

used the following modified soil extraction technique for PA-l4 solutions:

the soil sample was subjected to double aqueous extraction , and the extrac ted

aqueous l ayer was withdrawn and treated in the same manner as outlined

in the Greff et. al . (1965) procedure for water.

An untreated soil sample was fortified wi th known amounts of PA-14

in order to establish recovery capabilities of the technique. The pine

needles were not analyzed due to the incapability for modification of

the technique for this type of sample.

RESULTS

Results of the ana lysis of soil and wa ter samples are l isted in

A2-l

-- 0~~~•__0~ - 
U

4
P

_ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
~~~~~~~~~~~~~~~~~~~~~~~~~~~~



- - . --~~- - -  — - - - .--
~~~

- ------- 
~~

—
~~~~

---— —
~
--- - - -  

‘---~~- -----— ~~ -- - — - --~~~~~~~-

Table 2. There were no detectable amounts of PA-l4 found in

any of the samples analyzed . The lower limi t of detectability for

PA-14 using the Greff et. al. (1965) method was 2 mg/ l in water .

Using a 3.5 g portion of the soil sampl e for extraction would

produce 57 ug surfactant/g soil if present. The deviation associated

wi th these measurements was determined to be ÷ 1.5 mg/i in the water

solution . The amount of nonionic surfactant recovered from the for-

tified soil sample represented 28.0 percent.

CONCLUSION S

At the time of analysis , no detectable amounts of PA-l4 were

present in the soil and water samples acquired from Fort Campbell , Kentucky ,

utilizing the spectrophotometric method of Greff et. al. (1965).

TABLE 2

RESULTS OF ANALYS IS FOR PA-l4

Sample No. Sample Type PA-l4 Detected

1 Treated Area Soil 0
2 - Treated Area Soil 0
3 Treated Area Soi l 0
4 Treated Area Soil 0
5 Treated Area Soil 0
6 Trea ted Area So il 0
7 Pine Needles - Treated Area Not Analyzed
8 Pine Needles - Treated Area Not Analyzed
9 Treated Area Water 0
10 Untreated Area Soil 0
11 Untreated Area Soil 0
l B Repeat l 0
1C Repeat 1 0
llB Fortified Untreated Area Soil

A2-2
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Results of analyses of- subject samples are as follows :

Sample No. Comment PA-l4 Found

lA soil none

2 soil none

3 soil none

4 soil none

5 soil none

6 soil none

7 pine needles not analyzed

8 pine needles not analyzed

9 ground water none

10 soil blank none

11 soil blank none

18 repeat none

1C repeat none

llB spiked blank 94 ug/g soil

Lower detection for the method with this particular surfactant is 2 mg/ l

in water. Using a soil sample for extraction of 3.5 g~ this would be

57 ug/g soil . To get lower limits would require an extens i ve extraction

process that would have to be developed.

The deviation associated with the measurements was cietermined to be ±

1.5 ppm in the water solution .

Based upon the spiked blank sample, the amount of nonionic surfactar~t

recovered from the soil sample was 28 percent recovery .

A2-3
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____  ~ UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
S

REGION IV
142 1 PEACHTREE ST.. N. £

ATLANTA . GEORGIA 30309

January 20, 1975

U. S. Army Construction Engineering
Research Laboratory

P. 0. Box 4005
Champaign , Illinois 61820

Gentlemen :

We have reviewed the Draft Environmental Impact Statement for
Blackbird Control on Army Installations and the program appears to
be well planned and organized to prevent undue contamination of the
environment. There are several points , however, which need clarifi-
cation or need additional information. For this reason , we have
assigned a rating of LO— (lack of objection) 2 (insufficient
information) to the project and to the Impact Statement.

0 

First, we note the statemen t on Page 22: “All roosts will
require disinfection through the application of formalin before human
use can be made o f the roos t area. ” We mus t point out that formalin
is not registered for disinfection purposes ; therefore , either an
experimental permit must be applied for to EPA or a public health
exception under Section 18 FIFRA should be sought.

We further suggest that the opening paragraph (Page 1) be
revised. Appendix 1 (Page 85) discloses that the estinated species
composition of the population at Fort Campbell is given as applying
to the 13 million population of blackbirds roosting at both Fort
Campbell and the Milan Army Ammunition Plant. (The percentage of
cowbirds should be 12 instead of 17.) Percent composition of species
of the blackbird population at the Milan Installation (Appendix 1,
Page 85) should be given to make the first paragraph accurate. In
addition , the estimated total population of birds at each installa—
tion, according to estimates stated on Pages 10 and 15, should be

* 
given, and the basis for estimating them should be explained .

Furthermore, the methodology employed in estimatiflg percentage
composition of species at Fort Campbell (Page 10) and the Milan
Installation (Page 16) should be clarified . Considering the millions

11— 1
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Coninent from EPA Region IV (cont’d)

— 2 —

of blackbirds in the roosting populations , the number of specimens
collected (method unexplained) does not appear to be large enough
for accurate estimation of species composition or proper analysis
of food grains found in crops and gizzards as detailed in Appendix I.
These birds are opportunistic feeders whose diet varies daily
throughout the seasons as the availability of acceptable food items
fluctuates . Therefore , a sample taken on a single day (as was done
in this report) could not represent grain consumption patterns
du ring the whole 120—day roo st ing period .

We al so make several other  observations which mi gh t he con-
sidered in the f ina l  impact s ta tement .

The absence of predation on tons of insects which could be
the result of total roost kills In Fort Campbell and at the Milan
Installation could have a significan t effect on the success of
commercial crops in states to which the birds migrate and could
requi re a compensating increase in the use of insecticides .

in addition , the Statement states that 50—75 percent of the
grain consumed could come from open fields instead of commercially
harvested grain. If the 50 percent figure is taken, then 16,000
tons of scattered and/or wasted grain is consumed during the
120—day nesting period. We suggest that if this much gra n is not
utilized by birds that would be killed at Fort Campbell and Milan ,

4 then it would be available for other species such as mice , rats ,
and voles , thus producing conditions conducive to these rodents ’
population expansion. Economic losses and disease hazards associated
with increased rodent populations could exceed the problems presently
presented by the blackbirds .

Another possibility is that if the feeding fligh t range of
blackbirds in the other known roosts in the Kentucky—Tennessee area
(as presented in Figure 7, Page 21) presently overlap , or can be
extended to overlap the areas presently utilized by the Fort
Campbell and Milan birds , the grain that would have been eaten by
the killed birds would be available by residents of these other
roosts . This additional source of food could reduce the high

11-2
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Coninent from EPA Region IV (cont’d)

— 3 —

winter mortality (as shown in Figure 9, Pg. 49) in these other
roos ts and the net result of this would be that the same areavide
total amounts of grain would be consumed by blackbirds and that the
number of birds still occupying the other twelve roosts in the
spring would be increased.

Another , and likely, possibility would be a combination of
rodent population increases plus higher survival of birds in other
roosts.

We also offer these specific comments:

1. Page il—4d should read feed lot rather than food lot.

2. Page 8, second para graph should read “ . . .Wendell H. Ford”
rather than “ . . .Wendell H. Fort. ”

3. Page 22 , Paragraph b , should read “Histoplasma capsulatum
rather than His toplasmosis capulatum.

4. Page 40 , fourth column in Table 1 should read average
month ly daily minimum temperature rather th an maximum.

S. Page 96 , purpose finch should read purple finch .

We would appreciate receiving five copies of the final environ-
mental impact statement when it is available. If we can be of further
assistance in any way , please let us know.

Sincerely,

1 1 
~~~~~~ck L Ravan

’
~~~~~~~~

0 
Regional Administrator

1
F
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UNITED STATES DEPARTMENT OF AGRICULTURE -~~~~

AGRICULTURAL RESEARCH SERVICE
WASHINGTON. D.C. 20250

January 8, 1975

U.S. Army Construction
Engineering Research Laboratory

P. 0. Box 4005
Champaign, Ill ino is 61820

Gentlemen:

The Agricultural Research Service has no objection to
the Draft Environmental Impact Statement concerning
Blackbird Control on Army Installations.

The benefits to be derived from control of the black-
birds far exceed any potential hazards that may result
from this action.

Sincerely ,

H. L. Barrows
Ac t ing Deputy

Assistant Administrator

a 11—4
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1 ~-~~~~~ - ~ OFFICE OF THE ASSISTANT SECRETARY OF COMMERCE

~ ) 
W.shengton , D.C. 20230

January 14, 1975

U.S. Army Construction Engineering
Research Laboratory

P.O. Box 4005
Chan~aign, Ill inois 61820

Gentlemen:

The draft environmental impact statement for “Blackbird
Control on Army Installations ,” which accompanied your
letter of December 23, 1974, has been received by the
Department of Commerce for review and comment.

The statement has been reviewed and the following comments
are offered for your consideration.

Successful control of the target pests Is assumed following
one application of PA-14. However , because of the number
of variables involved , it is conceivable that the expected
control may not be accomplished by the proposed plan, and a
second treatment may be necessary. We suggest considering
the impact of a possible second application.

Thank you for giving us an opportunity to provide these
comments , which we hope will be of assistance to you.
We would appreciate receivthg a copy of the final statement.

Sincerely,

~~ ~~~~~~~~~~~~~~~

, 

. Sidnel R.~Za11er
Deputy Assistant Secretary
for Environmental Affa irs

11—5
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DEPARTMENT OF TRANSPORTATI ON
FEDERAL AVIATION ADMINISTRATION

$OUTHUN ~tSION ~~ A~~,
P o. sox 2%3 ~~~ ~~~~January 13, 1975 ATLANTA, GEORGIA 30320 

~ j5~~~~

Mr. Henry L. T. Koren
Deputy Under Secretary of the Army
U. S. Army Construction Engineering

Research Laboratory
P. 0. Box 4005
Champaign , Illinois 61820

Dear Mr. Koren:

We have reviewed the Draft Environmental Statement entitled
“Blackbird Control on Army Installations” prepared by the
Department of the Army , with respect to potential environmental
impact for which this agency has expertise .

Our review indicates there will be no significant adverse effects
to the existing or planned air transportation system as a result
of this project.

Sincerely,

fr~~ , -  ( ,
- ‘ - ‘~‘~l. 

—
~BENNY C. YRAZIER - 

l

Chief , PZanning and Ap~praisal Staff

12— 6
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DEPARTMENT OF HEALTH EDUCATION AND WEL FARE

•4
5 REGION IV

50 7TH STREET N.E .

ATLANTA , GEORGIA 30323

OFFICE OF THE

January 13 , 1975 REGIONAL ~)IRECTOR

Re: 480-1-75

U. S. Army Construction
Engineering Research Laboratory
Post Office Box 4005
Champaign , Illinois 61820

Gentlemen :

Subject:  Bl ackbird Control
Fort Campbell , Kentucky
Milan Army Ammunition

Plan t , Tennessee

We have reviewed the subject draft Environmental Impact

Statement. Based upon the data contained in the draft ,

it is our opinion that this proposed action will have

only a minor impact upon the human environment with

respect to the concerns of this Department .

Sincerely your s ,

( .i
_ 

A
— - (‘ ‘~~~ 5 S / -

- - James E. Yarbr~ugh
“ Regional Environmental Officer

11— 7 —
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Muv,w,~ss ~~TUART MADDEN 
-

~ €~ vs’ 3~~j j
101 s)3-3~6O

January 23, ~~~~

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

.

‘ 0 fr

Col. W. P. Gardiner
Chief , virozunental Office -

~~ par t o f the kray
Office of the Chief of Engineers -

IIa.hi a, D.C. 20310 -

-

Att.n40a: D?EN-ZCE 
0 ~~

-
, -

*e: C~~~~~ta of The Humane Society - of the
united St4tes on Draft Bnvirai~~enta1- lapact Statemey*r&Ltitled *~~~~~~ j~~ 0

~~atr~~_ Army Inst&tlations

Dear Card ther :

Se have reviewed the afOrementioned Draft 1& Wiron-
asnta1J~~~ ect Statemen t , along with a number of the Q 4 T ~ts
and c4*ict sms already subeittad with reference thereth, and
have o$~2~ the following addttLo~al cc~~ents to aalce. -

-

First, it i~m1d a~~~ to be inconsistent vit$ the
philoal,iphy of the controlling law and regulat ion. for th is
operst ~on to -UCeed th is vi*~~~ , $Lnc* by the Army’s oWn —

•~t1~~~~~ the chanc e of i~ $ wi*.: aff icient and eff5D$~ ye
baa b.~n a r iously iapaired bf t1~~ pas**ge of tine.’ ~~~ea~ain,I~~ 5snt aowe emerger~ y, there would seem to be sO
jmstifl stion for proceeding at $ time which is a~~Ittodly

osfr ~~t optimum but qça~Istly one which offers ~~1y
a.tnI ~~l eb~”ce of it~ OssS. ,~~ - , -

~‘4 k :. z t, it is obVjO~. !:: M’-~t~~ 
sent prO~~ i~ “

p~tt s~~~~gap and no ~~ in *ttiipt to satisfy ~~ tizen

~~~~~~~~ The Army does ~~t q~Efously cpntend that ~~~~.stj t~w’4~~~puvide anythftig aot. t$E t~~~G~ary relief , ~~~ the

~~Zi appear to be f ~
. defseI4~~ in that_t%~~~~ not

qiv~n a~~~ in-d•pth con~miiøratIo~ t~ tb .awironment~~JPPact
~ ~~~~~~~~~~~~~~~~~~~ 

~~~~. ~~
‘
~~~

‘
-
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Coment by the Humane Society of the UNited States (cont
’d)

0 • _ ~~~~~ 

Page ?~~

invol in repeated and multiple applications of this chemica l
agent t~iroughout the United States.

Finally , even a quick glance at the S~.Th9(~RY shows
that thi Army really does not even hiwe a definite position
of its i wn (right or wrong) on most if not all of the serious
questio ~ which have been raised. For example, (c

a. it sta tes that no adverse impact is
expected under “anticipated conditions0 with
no anal ysis of the many unant icipated ones which
can read ily be verbalized and ana lyzed ;

b. with reference to the possibility of an
increase of soil insect populations, it states .~~

‘

that if it were to occur it would be very local0
— with little further analysis of this potentially
ser ious problem ; nd - -

c. finally, it successfully eliminates any
i suggestion of prescience in stating that wider an

unlike]y combination of circumstances, ema3..l drop-
IátS of PA 14 could be carried some distance fror~
the application s[~e, but goes on to st*tO that
the effect of these droplets on the environment

0 
is pr obably negligible under the meteorologica l
corxlitions planned. They are frankly a~~i~ting
that , given a f~w tough breaks, they doii’t know
what might ba~pen.

It is respectfully urged that the Aray a~~~~d abandon
its pr sent timeta ble and devote its energies tovax4~seek ing
out ad luate and long-range solutions to the prob1~~ compatible
with ti , needs for enviro~~ental safety , since to ~~~iement its
prissani proposal will at best constitute an exerci~~.~in futility
and d~ metrated inefficiency. ~~~~~

‘
.
~

- -

- - -
~~ 

.;.
‘ ‘

0 - wry. truly yoi~t*4~ 
-

, ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

a ., 
— sneral Counsel ~

H ~~~~~~~~

‘

~~~~~

‘

~~

- -- - .

~~~
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Response to coninents by Humane Society of the United States:

Response to paragraph 2:

We agree that the Ideal time for control is past, but deny that

the slightly decreased benefi~s render a February application Ineffective.

Statistically, the largest number of satisfactory days In any one month

fall in February . Success of the control measures, themselves, is then

increased by a February application , even though the benefits to the

local coni~unities are slightly decreased as opposed to a December appl i-

ca tion.

Response to paragraph 3:

The Army is definitely concerned wi th the question of repeated and

multiple applications of PA-14 to every accessibl e roost in the United

States, and i s opposed to suc h programs on ecolo gical bases. No such

program is endorsed or contemplated . Further , the U.S. Fish and Wild-

life Service of the Department~of the Interior holds ultimate responsi-

bility , through registration and application permi t regulations , for

overseeing such control programs. It is they who must approve control

programs and be present when appl ication takes place. It may be

assumed that such an “eradication ” campaign would not be approved by

these professional wildlife biologists.

Should the Fish and Wildl i fe Service decide that proposed control

programs have the potential for turning Into “eradication ” campaigns ,

li—i a
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several courses of action could be overtaken by various governmental

agencies to stop them . EPA could wi thdraw the registration of PA-14

as a means of avian control in a unilateral action. Similarly, the

Department of the Interior could request that the registration be

withdrawn imediately, and could cease to issue label s for the surfa-

cant containers already in the hands of a potential user. This would

render any further use illegal . Finally, should blackbird populations

decrease in a manner which the Fish and Wildlife Service deems dangerous ,

the birds could be removed from the list of crop depradating birds. This

would effectively protect them as songbirds rather than pests.

Response to pargaraph 4--parts a,b, & C:

Since the DEIS considered every possibl e type of environmental

effect remotely likely, mention was made of the possibility of drift

of the PA-14 to surrounding areas. The final EIS makes clear that

these concentrations are minute , and possibl y not even detectable.

The “worst case” postulations involved in calculations if water and

air pollution make assumptions that the highest winds allowable will

be present and that the minimum rainfall is available to dilute the

surfactant and that there is 1 00% imediate run-o ’f of -~l1 PA-l4

appl i ed . The Army feels that every such calcu~’~tion errs tremendously

toward the conservative side , and thus the poss ibilities for environ-

mental contamination are actually orders of magnitude less than stated ,

rather than being unknown degrees more .

• 1J -~’_zi
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The American Humane Association

O,~ .n t.d 1877 P. 0. Box 1266 • D.nv.r , Colorado 80201 • 303 771 1300

AIR MAIL

January 8, 1975

U. S. Army Construction Engineer ing
Research Laboratory

p. 0. Box 4005
Champaign , IllinoI s 61820

Gentlemen :

As requested in a letter from Will iam R. Wray, Brigadier General , USA
received December 23, enclosed are coiwnents concerning the Draft En-
vironmental Impact Statement pertainin g to proposed control of starl-
ings and other blackbirds on Army controlled property.

We would appreciate it if you would keep us infonted of any fu rther
developments.

Sincerely.
~
‘)
/ 

‘ ,,~
•

,
~ ( -

Rutherford I. Phillips
Executive Director

RIP :mha
End .
cc: William R. Wray

Jo V. Morgan , Jr., Esqu i re

Th. Natlonel Federation of lnd ,vid ua~a and Agencie s to , the Prevention ci Cruelty. F~~~~~ lly to Children end Animal.
American Red Star “~mergency Anim al Relief) a Oepartm.nt of Th. AM.rl cw Humane As~ociatiofl 11 22I ‘

~~ Mile High Humane Cent., . 5351 S. Roulyn . Ee~l.,. ,od. Coiw.d o 80110

S —
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MEMORANDUM

TO:  U. S. Army C o n s t r u c t io n  Eng inee r ing  Resea rch  L a b o r a t o r y

FROM: R. 1. Ph I l l i ps

RE: Draft Environmental Impact State men t pe r t a i n i n g  to pro-
posed control of sta r l i n g s  and other blackb i rds on Army
contro ll ed p roperty .

AMA Position

th e American Humane Association does not concur with this proposal
due to lack of data i n d i c a t i n g  the total efficacy and humaneness
of compound PA-l 1 1 A v ian Stressing agent.

Summary and Comments

Summary

Purpose of Act i on

To reduce b l a c k b i r d  p o pulation estimated at i 3 m i l l i o n  i n w i n t e r
roost 1 ng areas , located at Fort Can ipbel 1 M i i i  tary R e s e r v a t i o n ,
KY (27 acres , L4 to 5 n i l  l i o n  b I rd s) and M ii an Army A m m u n i t i o n
P lant , M i l a n , TN , (36 acres , 7 to tO m i l l  ion bir ds)

The army wants to reduce the b i r d  po~~u l a t i o n  i n c l u d e d  in both
areas b y an estimated 11 m i l l i o n  b i r d s .

B l a c k b i r d c  l i s t e d  in t h i s  statement are the f o l l o w i n g :  grack les ,
r e dw i n g s , s t a r l i n g s  and cowbirds.

Reason s for proposed r e d u c t i o n  uf b l a c k b i r d s

A. Loss es to loca l farmers

Birds con surn c~ ~.t an di ng g r a i n  crops.

2. Bird s  remove plan ted seeds and sprouts.

3 . B i r d s  consume feed lot feeds.

~~~. Cause damage to b u i l d i n g s  and machinery.

B. Lo sses to ti m b e r  in both areas

Causes

a. Mechanical da mag e

b. B ioche m i c a l  damage

11—13
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Page 2 Coninent by The American Humane Association (cont d)

2. Total loss to both areas Is approximatel y 25 acres of timber.

3. Live trees In roost areas are not suitable for cutting.

C. To e l i m i n a t e  odors from roost areas

D. To e l i m i n a t e  hazard to aviation safety; the airfield at Fort
Campbell has to be closed twice dail y for ~5-90 m i nu tes when
b i r ds  c ross  over  ru nway area.

E. To eli m i na t e health problems to hu m ans and animals

1.  Hu an s -H is t op l as rr ’o sfs- the causative organ ism is the
fung us (Histoplasma Capsu l atum). The roost has been
found to be an important source of this organism.

2. Bi rds carry t r a n s m i s s i b l e  g a s t r o e n t e r i t i s  (TGE) which
a ttacks pigs in the areas.

F. P u b l i c  o p i n i o n  - peop le do not like  th e i n d i s c r i m i n a t e  bowel
movements ~~ the b i r d s  and the odor from the roost areas.

P r opos ed m e t hod of red u c t io n

Red uction of the b i r d  p o p u l a t i o n s  would be by a e r i a l  a p p l i c a t i o n
of a we t t i n g  agent solution that reduces the surface tension of
oi l  on the feathers. The o i l  is then washed off by a m i n i m u m
of one-half ir .ch of r a i n f a l l , e it h e r  n a t u r a l  or a p p l i e d  by ground
personnel , which reduc es the feather i n s u l a t i o n  and protection.
Th e b i r d s  then succumb to the cold.

The we tti n g  agent solut i or would be a p p l i e d  at the rate of 80
gall o n s  p er acre and t e a m i x t u r e  of 20 gal l o n s  of St ressing
agent P A - h i  (Tergi lol 15— 5-9 ), 4 gallons Iso propona l and 56
g allons of w ate r.

The sol u t i on wo u ld be applied during the evening hours , when
b i r d s  are quiet , th rough the use of hel icopters and fixed-wing
a irc r a f t .

The c r i t i c a l  factors In a p p l y i n g  this solution to produce ma xi —
mum k i l l  are the f o l l o w i n g :

I. Solution must penetrate pine tree canopy in wh i ch
roosts are located.

2. A need for temperatures below ~+50  F. Proposed app lica-
tion temperature is near 32 0 F.

3. Ap p l i c a t i o n  of water amounting to a half inch of
4 rainfall w i t h i n  30 minutes of the spraying of PA-l4 .

- 11 7 4
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Page 3 Coment by the American Humane Association (cont’d)

During test procedures when these factors were followed test
birds died w i t h i n  two hours , with a 75% death rate in the first
30 m inutes. No further information was provided on the effects
of PA- l4 on birds.

Since the roost population is at peak size from late December
to mid-March it is proposed that both the Fort Campbe ll and
Milan roost areas be treated no later than m i d-February. Also
propos ed is that at l e a s t  one roost  receive a November—earl y

— December ( 1 9 7 5 - 7 6  roost season )  treatment to evaluate the effects
of blackbird damage control and roost re—occupation.

Estimated results from the total operation are from 0 to 96%
ki l l  when a l l  variables are considered. If 1 1 m i l l i o n  black-
birds are successfull y exterminated it is estimated that this
would represent 2% of the national bl a c k b i r d  populat i on. “ It
Is probable that the roost would be re—occupied by other black-
bird populations m i g r a t i n g  southward later in the season . ’(l)

Alternatives to proposed action

The foll o w i n g  Is a l i s t  of al ternatives considered b y the A rmy
for the reduction of the b l a c k b i r d  population in the two roost
areas. Al l  a lternatives were considered unacceptable for a
var i ety of reasons.

1. in troduction of natura l , p o p u l a t l o n - i l m l~~tn g parasites

2. introduction of a virus such as av i an pox

3. Trapp Ing

- 4. Man induced predation

5. Shooting - ¶

6. Dynamite
F- .

7. Art i l l e r y  a i r — b u r s t

8. St a r l i c i d e  - bird toxicant

9 . Contact tox icants

10. Reproductive cycle interference

11 . F rightening devices

12. Roost modification

(1) Page 57~ Section 4 , Alternative to the Proposed Action . 11...15
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Page 4 Coninent by the American Humane Association (cont’d)

13 . Av t tro l - birds Ingesting this mater ial react with
distress symptoms and calls which causes nearb y mem-
bers of the flock to become alarmed and fl y away

14 . AlteratIon of food sources

15 . Electron Ic devices

Proposed disposal of dead blackbirds

The recommended m ethod is a combination of aerobic (on top of
the ground) and anaerobic ( l a n d f i l l )  land d1~~posa l.

The aerobic method wou ld consist of allowing birds that fall
w i t h i n  the roost area or unpopulated areas to decompose on the
spot without removal. Birds that fall w i t h i n  a cantonment area
could be collected and disposed of on one of the less i.~sed para-
chute drop areas. “A manure spreader could be used to broad-
cast the collected carcas ses ”~)at the Mi l a n  AAP birds collected
from the cantonment areas would be taken to the base sanitary
l a n d f i l l  for disposa l .

A l t e r n a t i v e  disposal methods considered but found to be unaccept-
able were , patho log ica l i nc ineration and productio n of protein
meal

Environmental im pacts

The effect of the appi icat ion of PA- l u on surface and ground
water , other b i r d s , w i l d l i f e , plants and humans was considered
to have no adverse effect gi ven present and anticipated conditions.

If everything proceeds as pla n ned by the Army there would be a
reduc t ion in  the bl a c k b i r d  population in the two areas of 11
mi l l i o n  birds. T his would represent 2% of the r~at i o n~ l black-
bird population.

Comments

The context of the Draft Envi ronmental Impact Statement , Black-
bird Control on Army i n s t a l l a t i o n s  in dicates that the A rmy has
selected a proposed course of action , for the extermination of
II m i l l i o n  b l ackbirds , that is exp edient and requires a mi n i m u m
of action , time and manpower.

4 (2) Page 52. AerobIc and anaerobic l a n d f i l l .  11—~J6

~ 

~ -- -TT~~ __ -



P age 5 Coment by the American Humane Association (cont ’d )

The use of the compound PA- l4 Av l an Stressing agent to accomplish
the blackbird population reduction Is hig hl y questionable from
the information provided In the stateme nt. Most notable is the
lack of information on the effects of the compound PA- lk on
birds if a l l  the c r i t i c a l  factors in appl y ing this solution are
not met.

Questions that come to mind are the following:

1 . Is this an acceptable form of mass euthanasia?

2. If after app 1ic ~~t i on of PA — 1 L i s u f f i c i e n t  water is not
app lied , eithe r r~at u r a l l y ( r a i n f a l l )  or b y spraying
from ground level w i l l  the b i r d s  die? I f so what is
the time interval?

3. Can birds fl y a fter appl Icat ion of PA- l4 , but before
water i s a pplied?

4.  If only 25 or 50 percent of the b i r d ’ s bcd y comes in
contact with PA -14 and water , what w i l l  be the effects?

5. If the first a p p l i c a t i o n  of the solution to a roost
area Is unsuccess ful w l i l  further a p p l i c a t i o n s  be made ,
and what environmenta l im pact w I l t  t h e s- have?

The aerobic method for the dIsposal of the de..id b~ ackb i rds s
unacceptable from an esthetic viewpoint and i f dec ompos i tion
of carcasses is not wi tri ~ n the proposed t i m e  per k-U , a dise a se
hazard to wi l d l i f e  and hu~ ar7 popu lations may be : ese”~~.

It should be recommend ec~ t h at i f the p o p u l a t i o n  r u d u c t  ion is
permitted , b i r d  carcasses be disposed of i n  a s a n i t a r y  l a n d f i l l .

The proposed u ct i on if c a r ried out w~~u l d  ~n l 1 ha~-e a short—ter m
effect as the statem. ; r~t i n dicates. LOS S to th e~ bia ckb ~~r d popu-
l ation is expected to be made up by n a t u r a l  reproduction w i t h i n
two years. Lon g-te m effects are expected to b~- leg i i q i b l e .  If
this action is carried Out as proposed , m ajor effects w i l l  be
very short-term.

Th e q u e s t i on t h a t  now arises is , w i l l  the A rmy make the Black- 3b i rd  C o n t r o l  P rog ram a b Ie n r~iel event?

A combination of the alterna tives to the pr opose i action would
appear to be a better method for the control of t ri e b l ackb i rd
population in the two areas. These could be a co m bin a t i o n  of
trap p i n g ,  roost modification , reproductiv e cycle interference ,
and Star H ci d e.

4 It Is felt that the proposed action and statem ent Informat ion
Is Inadequate and should be opposed at thi s time.

12— 1 ?
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Response to coim~ents by The American Humane Association:

1. As the oil from the feathers is lost, the Insulation of the

feathers is lost. As the body temperature drops, vital enzyme systems

fail and the bird loses consciousness. USD1 personnel who have observed

bird reactions to the chemical , report no evidence of fright , alarm

or distress. PA-14 is registered wi th the Env i ronme nta l Pro tection

Agency for this purpose.

2. Experiments performed by the Division of Wildlife Research of the

Li. S. Department of the Interior (Caslick and Stowers, 1967; Stickley

et al , 1969) for the purpose of determining the usefulness of PA-14

in avian control may be interpreted to show that many birds which were

treated with surfactants but not treated with water did surv ive  more

or less i ndefinitely. Survival of such wild-trapped , caged birds is

often probl ematical anyway, so some birds did die In such situations ,

as did some untreated controls.

3. Observations by many persons indicate that treated birds are fully

capable of f l i ght until precipitation washes the oil from their feathers.

4. The experiments referred to under point 2 (above) indicate that

sublethal treatment, resulting from extremely dilute appl ications,

serves as a temporary stressor for the bird. If body temperature drops

below approximately 2O~C (68°F) as a result of the treatment and

11—18
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subsequent exposure , the birds cease to breathe, and death results within

a few minutes. Many birds are fatally chilled at higher temperatures, with

an approximate mean lethal temperature of 23°C (74°F) being suggested

by the experiments. Birds generally recovered completely if they did

not die within one hour.

5. Operationally, an additional application may need to be made soon

after the first one. This is discussed in the final statement in Point 1.

In reference to Proposed Disposal of Dead Blackbirds :

We feel that the aerobic method is satisfactory from an aesthetic

standpoint when the carcasses amount to 14 or fewer per square yard . In

any case , all carcasses will be removed from housing and work areas. It

is not known to what type of disease hazard to wildl i fe or human popula-

tions the AHA is allud ing should decomposition of the carcasses not take

place within the proposed time period.

In reference to the coment that major effects will be very

short-term:

We agree with this statement, and our discussion in Point 6, page

70 of the DEIS established that benefits and il l effects will both be

short-term.

.
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DEFENSE
FUND 1525 18th STREET , NW . WAS HINGTON, D.C. 20036/202 833-1485

January 13, 1975

Lt.C. Robert E. Flickinger
Construction Eng ineering Res. Lab
P.O. Box 40005
Champagne , I l l inois  61820

Re:  Comm ents on the Department of the
Army ’s Draft Environmental Impact
Statement Entitled Blackbird Con-
trol on Army Installations ,
December 24, 1974

Dear Sirs :

The Environmental Defense Fund (EDF) submits the following
commen ts on the above-referenced document. EDF is a national
organization composed of lawyers and scientists , employed in five
offices across the nation , and a membership of over 50,000 educa-
tors , scientists , lawyers , and other cit izens concerned with
scientifically sound solutions to the nation ’s environmental pro-
blems.

Since last fall , EDF has corresponded with the Army with re-
spect to the need for filing an environmental impact statement (EIS)
concerning the proposed blackbird control program. Although the
Army apparent ly  still does not regard the proposed program as “ a
major federal action having a significant impact on the environ-
ment under the provisions of the National Environmental Policy
Act ” (39 Fed. Reg. 44257 )  we agree with their decision to file an
EIS and submit the following comments with respect to it.

1. The draft EIS has certain major weaknesses which cast
qreat doubt upon its over-all adequacy as an assessment of the
environmental impact of the program. In the first place , the al—
ternative selected by the Army , i.e., elimination of the blackbirds
by application of a surfactant , Tergitol , is a short-term pallia—
ive measure which does not represent a permanent solution to the

problem. By the Army ’s own admission , the proposed “control opera-
~.ions” at Fort Campbell and Milan AAP would not a f f e c t  the spring
breed ing population whether the operation is conducted in autumn ,
mid-wir .ter or spring and thus the proposed relief “wo~ ld be on ly
temporary . ” (DEIS , pp. 57—58 )

H-20
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subsequent exposure, the bird s cease to breathe, and death results wi thin

a few minutes . Many birds are fatally chilled at higher temperatures, with

an approximate mean lethal temperature of 23°C (74°F) being suggested

by the experiments. Birds generally recovered compl etely if they did

not die within one hour.

5. Operationally, an additional application may need to be made soon

after the first one. This is discussed in the final statement in Point 1.

In reference to Proposed Disposal of Dead Blackbirds :

We feel that the aerobic method is satisfactory from an aesthetic

standpoint when the carcasses amount to 14 or fewer per square yard. In

any case , all carcasses will be removed from housing and work areas. It

is not known to what type of disease hazard to wildli fe or human popula-

tions the AHA is alluding should decomposition of the carcasses not take

place within the proposed time period .

In reference to thL coninent that major effects will be very

short- term

We agree with this statement, and our discussion in Point 6, page

70 of the DEIS established that benefits and il l effects will both be

short-term .

11—19
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ENVIRONMENTAL
DEFENSE
FUND 1525 18th STREET, NW , WASHINGTON , D.C. 20036/202 833-1485

January 13, 1975

Lt.C. Robert E. Flickinger
Construction Eng ineering Pes. Lab
P.O. Box 40005
Champagne , I l l inois  61820

Re : Comments on the Department of the
Army ’s Draf t  Environmental Impact
Statement Entitled Blackbird Con-
trol on Army Installations ,
December 24 , 1974

Dear Sirs :

The Environmental Defense Fund (EDF) submits the following
comments on the above-referenced document. EDF is a national
organization composed of lawyers and scientists, employed in five
o f f i c es across the nation , and a membership of over 50,000 educa-
tors , scientists, lawyers, and other citizens concerned with
sc i en t i f i c a l l y  soun d solutions to the nation ’s environmental pro-
blems.

Since last f a l l , EDF has corresponded with the Army with re-
spect to the need for filing an environmental impact statement (EIS)
concerning the proposed blackbird control program. Although the
Army apparently still does not regard the proposed program as “a
:~ajor federal action having a significant impact on the environ-
ment under the provisions of the National Environmental Policy
Act” (39 Fed. Reg. 44257) we agree with their decision to file an
EIS and submit the following comments with respect to it.

1. The d r a f t  EIS has certain major weaknesses which cast
great doubt upon its over-all adequacy as an assessment of the
environmental impact of the program . In the f i r s t  place , the al—
tcrn~~t ive selected by the Army , i.e., elimination of the blackbirds
by application of a surfactant , Tergitol , is a short—term pallia—

- lye measure which does not represent a permanent solution to the
problem . By the Army ’s own admission , the proposed “control opera—
~ions ” at Fort Campbell and Milan AAP would not affect the spring
breeding population whether the operation is conducted in autumn ,
mid-win te r  or spring and thus the proposed relief “would be only
ter~pora ry . ” (nE tS , pp. 57— 58)
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Coimient by the Environmenta l Defense Fund (cont’d)

—2—

The basic cause is, of course , the roost habitat which must
be altered to make the areas in question less attractive to the
birds. Unless this is done , the blackbird roost will remain a
problem and the program described in the DEIS will undoubtedly
have to be repeated every year for several years. The draft
statement , however , fails to consider the potential effects on
the blackbird population of repeated annual eliminations of
millions of blackbirds.

2. A second major weakness is that the DEIS ignores the fact
that it is now too late in the season to carry out the proposed
program with any hope of achieving the asserted objectives. Although
the roosts are most stable in mid—winter,

An application of PA-14 made during the period
when the roosts are most stable would not pro-
tect agriculture from fall losses. Risk of
histoplasmosis in roost sites would be greater ,
since there would be more manure. There would be
greater risk of disease in swine .

Applications made in the spring would be less
beneficial. All the previously cited damage
would have occurred. Community relations would
be strained , end as noted above , there could be
slight e f fec t  on the national blackbird breeding
stock population . (DEIS , p. 79)

Thus , the conclusion on p. 80 that “the Fort Campbell and Milan AAP
roosts should be treated with PA—l4 during this r~eason no later
than mid—February . . . . “ appears inconsistent with all of the
discussion preceding and allegedly j u s t i f y i n g  i t .  Since the
damage is already done and a problem next season will not thereby
be prevented from recurring, the entire exercise and expenditure
of federal funds seem unwarranted. Indeed , we believe the time
and effort would be better spent between now and next winter in
seeking a permanent solution to the problem by experimenting
with and evaluating a combination of control measures which would
alter and thereby eliminate the favorable roost ~abitat.

3. The draft impact statement also appears to be deficient
in the following particulars:

a. There is no discussion or eva lua t ion  of the reasons
for the failure of last year ’s comparable program , or the
possibility of failure this year. For example, there is no
discussion wha tever of the possibil ity of aircraf t noise
fr ightening the birds just prior to release of the Tergitol.

- [ 2
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Coninent by the Environmental Defense Fund (cont’d)

—3—

b. The statement contains no comparative data
regarding the way other entities and communities have
handled comparable problems and the effectiveness of al—
ternative means to Tergitol as actually evidenced by use
of these alternatives in other places.

c. The Army seems to have considered only single
alternatives to Tergitol , rather than a combination of
alternatives used together. (DEIS , pp. 57— 69) For
example , a policy of habitat  th inning ,  dispersal through
use of noise—making mechanisms , and farmer use of starli—
cide on feed lots , as well as dr i l l ing  of seed , would ,
when used together , in our opinion greatly mitigate the
problems without eradicating the birds.

d. Thc impact statement has little supporting docu-
me. ation , ~d seems almost ent irely based upon assertion
This is especially apparent in the discussion of economic
costs and benefi ts  (See DEIS , pp. 7- 19) Beca use of the
lack of documentation , the alleged benef it s of the program
appear speculative and overestimated , while  costs are under-
estimated or not quantified. In addi t ion , there are state-
ments made which contradict the economic arguments prof-
fered elsewhere in the DEIS. For example , at pages 9_li ,
an estimation of economic losses is made by extrapolation
from grain found in the crops of blackbirds in late autumn.
During this period of the year , the birds are undoubtedly
gleaning grain froii~ open fields which was wasted during the
harvest period , yet the assumption is apparently made that
25 to 50 percent of this grain c~iet could result from feed-ing in feed lots or on recently planted soil. However , not
only are these crops not planted at that time , but also the
Army ’s own evidence oT Eirds foraging in recently planted
fields on the bases themselves showed that such foraging was
not taking place . 1/ This evidence indicates that despite
the unsupported assertions to the contrary, after the fields
have been gleaned , by mid and late winter , the food of the
birds may well be found to be far less commercially useful
grains , and more weed seeds. Without more accurate economic
evidence , valid cost/benefit analysis of the project cannot
be made .

1/ According to the DEIS at p. 7, “A study was conducted by two
biologists from the U.S. Fish and Wildlife Service in December ,
1974. The study concluded that there was relatively little
feeding ~~ blackbirds on newly seeded wheat on test plots
within Fort Campbell.” (emphasis added]

4
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Comment by the Environmental Defense Fund (cont’d)

—4—

e. The draft impact statement also cTre ,-ltl” xaaqer~tes
the human health dangers caused by the birds , esIcciaiJ~ at
Milan , where the roosts are admittedly far from human
population . (DEIS , p. 24) Statements about the human health
hazard are very general and tied to the peculiarit.es of the
area only in that “Fort Campbell is located in the aica of
highest endemicity of histoplasmosis in the Ui ited Stct€~- .”
(DEIS , p. 24) At the same time , the statement contains no
evidence supporting the assertion of increased cases of
histoplasmosis (DEIS , p. 76) not connected to the acknowledged
higher natural occurrence of the disease in the area. Simi-
larly , there is no indication of increased incidence of the
various bird—borne diseases detailed at pages 95-96 of the
impact statement. At most , the DEIS describe~, a potential
health hazard which may warrant elimination over the lor m-
term but for which the efficacy of Teraitol application has
not been established. It should be noted in ~:his connection
that the impact upon human health of the disposal of the
decomposing carcasses of millions of dead blackbirds , par-
ticularly upon those doing the disposal , is not adequateLy
addressed in the DEIS. (See DEIS , pp. 46 , 7~ )

f. The impact statement exaggerates th~ nazard posed by
these birds to aircraft (See DEIS , pp. 2 -2 8)  Not only are
there no recorded instances of serious probie~ s to date , 1/
but the alternative solutions being used rre~ enti: appear to
be effective . If the roosts can be dispersed away from the
~-iir fi~- 1ds , the problem should be even more greatly dL~iinished.

c~• Th~~rc is insufficient discussion of what will occur
to non—tarqct species as well as vegetation and drinking
water s,;p~ 1ies when the drift of Terciitol occurs , cs it
admit~- edii v will , during application away fr ;r, the target
areas. The impac t statement admits that non-target species
in t~

-
~ rooFts will be killed , and specifically mentions

meadowi~ rk~ and red-tailed hawks. (DEIS , pp. 69; App . 7,
. A-i) However , there is little other discussicr~ of possi—

hic non-target species that could be affectec , such as robins ,
bluebirds and others that are known to conqr ccite at winter
Llackhir rnn~ ts. Since the impact staten r~ t ~n~~n owledg es
~~~~ non—target species are present (See f’E i~ , pp. 47 , 62 ,
69 ,  ~6) and could ue af fec ted  by the prupost d ( ‘ f l f l t L O i  p~~~- rao ,
a more precise study of which species are pr~~ ent  m d  hew

1/ Indeed , the d r a f t  impact statement establishe.; that “ :~~i Iv— A rmy hel icopter  act ivi t ies have not been impacted” ( L 1~~IS , p. 27)
an d that “ ai r c r a f t  noise may cause b ir d s  to soar upward into
the fl ic ih t pat tern  a l thoug h this  has not ha pp cned - i , i r . : ~.: ~~ st
or recent test f l i ghts .” (DEIS , p. 31) 1EmpT ~as is .~~~ e . ’.

1;— :~ ~
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Coment by the Env1ronmenta~ Defense Fund (cont’d)—5—

Tergitol will affect them , should be undertaken before the
program is carried out. 1/

h. We believe that the draft impact s ta tenen t  deals
insufficiently with the ecological effect of eradication
of the blackbirds a t Fort Campbe ll and Mila n AAP. In
par ticular , the statement does not assess the octential
adverse imp act upon food webs i f there is an increase in
soil insect and weed population nex t sprin g and suzmrer
where the birds would otherwise breed. Since these birds
are lar gely from a population which breeds in a relatively
restricted area , the impact will be greater thar. if they
dispersed throughout the nation. For example , the impact
stateme n t indica tes ,

most of these grackles breed in Ohio , Michigan ,
Indiana , I l l inois , and Ontario. Thus while grackles
at the Fort Campbell roost tray represent only 3 per-
cent of the- total eastern population , they represent a
greater percentaqe of the populations fror the above—
mentioned states. Thus a reduction of 2,510,000
grackles might have a grea~ er impact on br€eding popu-
lations in localized areas than is indicated in
Figure 9. (DEIS , pp. 48—50)

In this instance and others , the iirpact statement offers
speculation rather than a scientific assessment of the
possible ecolooical effects of the proposed prociram
(See DEIS at 69—70). Such unsupported assertions ahout
possibilities do not address potential adverse environ-
mental effects in the manner intended by §102(2) (c) of
NEPA .

i. Mos’ significantly, there is no discusrion and no
data is provic—~d with respect to industry or government
testinq for chronic or lonq-term effects of Tercitol upon
wildlife. A l l  of the information deals with acute or
lethal toxicity rather than with sub-l ethal toxicity with
respect to such parameters as reproduction or behavior.
(See,. e.a. DEIS , pp. 111 , 132—133). Although t h e  statement
assert~~~~ at “laboratory studies have not indicated any
evidence of chronic toxicity,” (DEIS , App . 7, p. 1’-2) no
cite is given to such studies , nor are th’y discussed any
further.

1/ it should be noted that the impact statement inc~ udes very— unscientific species and population counts. (Sec DEIS ,
pp. 16, 85 , 85A) Apparently the species counts s~’ere based
upon shooting of a few individual birds , ana it car, be
assumed that those doing the shootina did not n)’~ ot non—
blackbirds , or at least did not report then. Further , there
is no explanation as to how the total number of blackbirds was
estimated , and it is well known by experts in ornithology that
such mass counts are extremely difficult to make . In short ,
the numbers may be less and may include more non-target spe—

-
~ de s  than the inpact statement reveals. 11-24
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Conrent by the Environmenta l Defense Fund (cont ’d)

— 6—

j .  Throu~ hout the impact  statement the potential
contamination of ground and surface water from Tergitol is
inadequately addressed. Although the statement concludes
that “No ground or surface water impacts are expected. . . .“

(DEIS , p . 50) , l i tt le supporting experimental or field test
data is provided. In fact, in the one field experiment re-
ported , in which residues were measured after application
of Tergitol , 1/ no information is provided regarding how
much was applTcd , by what method , or under what atmospheric
conditions. It is therefore difficult to determine whether
comparable results might be expected at Fort Campbell or
Mila n.

k. With respect to the rejection of various alternative
measures which could be employed to abate the blackbird
problem , we believe that the Army has overestimated its
obligat ion to the local populat ion to el iminate  rather than
disperse the b lackbirds .  Cer ta in ly  federa l  taxpayers are
not obliged to e l imina te  local w i l d l i f e  nuisances across the
country where they occur.  This is par t icu la r ly  true where
the local farmers  seem u n w i L l i n g  to take upon themselves the
responnihility to reduce damaqe done by using starlicide in
their feed lots , changing to night or early morning animal
feedings , or by drilling their winter planted wheat seeds. 2/
We therefore suggest that the Army ’s obligation at most is
to disperse these large roosts Into smaller numbers.

1. Consideration of the various alternatives discussed
however briefly in the draft impact statement indicates
t h a t  roost m o d i f i c a t i o n  would most successful ly  alleviate the
h i rd n rob lem.  (PETS , pP. 65 - 66)  Th i s  could be accomplished
by selective th inn ing  of the roost sites , even though such
a step mi g h t  “ necessi tate  the change of the land use from
re fo res ta t ion  ar .ci t imber production to recreat ional .”
(DEIS , p. 66)  The rela t ively  small areas involved could
cer t a i n l y  be t h inned  more than  they have been to make the
areas  imm e d iat e l y  ad jacen t  to a i r f i e l d s  and to bases less
attractive . In add i t ion , it may not be necessary to thin all
of t h E  la rge  re fores ted  area , providing that the blackbirds can
be forced away from the inhabited areas . However , since
“agriculture is the major source of livelihood in this area , ”
(DE IS , p. 68) even if a significant land use change is re-
quired , the Army can preserve good commun ity relations by
t ak ing  such a step since it will best protect the local
livelihood over the long term.

1/ nEls , p. 141.

~ / ~t DFIS , pp . 58—59; 68; 83.
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iii . Fina l ly ,  there is also a total lack of discussion
regarding the need to monitor the program , should it take
place , in order to assess its effectiveness and thereby its
usefulness in comparable future  s i tuat ions.  Nor is there
any discussion of observations of normal spring and summer
breeding areas to determine whether ther e are adverse en-
vironmental effects from the reduced number of blackbirds.

It is our f i rm conviction that the alternative which is better
than total elimination of these birds is their disperEal through
habitat modification in areas near human habitation , use of noise
mechanisms to hasten that  dispersal , and specific use of chemicals
such as star l ic ide  in the feed lots of fa rmers bothe red by black-
bird depredation. We believe that the method proposed of extermi-
nation , freezing to death , is inhumane and should be resorted to only
j c  all possible al ternatives regarding dispersal have been tried
and failed .

Our analysis of the draft impact statement reveals that much
more thought and scientific information is required before the
proposed program can justifiably be carried out. The large
scale e11 nination of any wild creatures by the Army is not a
precedent whi-~h shculd be established lightly, without careful
consideration of the overall environmental impact of the avail-
able alternatives and scientific documentation of the alternative
ultimate y selected ,

W~ hope that  these comments will assist the Army in the recon-
sideration of its proposed program.

Respectfully submitted ,

Jacqueline M. Warren
Washington counsel

cc: Harold R.  Russell , Jr .
JW:k’~’
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Response to coments by Environmental Defense Fund :

Response to point 3b:

There Is not a grea t deal of information availabl e about the

management of bird roosts. Tree thinning, if extensive enough, wi l l

result in roost movement. Tree thinning has been partially successful

at Fort Campbel l , but roosts have merely been moved to areas where

thinning has not been accomplished . Roost selection by the blackbirds

is not predictable. For exampl e, at M i l a n , where pine tree thinning has

not been accomplished, the roost this year is In deciduous trees .

• A number of coninunities have had success in moving roost by means

of biosonics . A similar success wi th biosonics was achieved at Fort

Campbel l in 1973. In these instances, the roost was moved away from a

highly populated area. However, these roost movements did nothing to

protect local agricul ture from blackbird damage, and the Fort Campbel l

• roost was re-established closer to the airfield.

Response to point 3c:

While single alternatives were discussed, there was no intent to

suggest that combinations were not considered in the discussion. It is

agreed that a combination of the methods suggested by EDF could assist

in some aspects of the problem. In the present situation, however, the

Army has no control over practices carried out by private citizens on

• their own farms. Instead, these citizens have consistently viewed the

21—2 ?  - 
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situation as being one in which the Army harbors vermin whic i it is

reluctant to control , for reasons which are inexplica ble to the general

public.

Dispersal alone is not likel y to alleviate crop depradation

or threat of spreading histoplasmosis. In the latter case, the new

roost site or sites would merely become addi tiona l sources cf infection

for many years. Neither is it likely that the potential aviation

hazard at Fort Campbel l would be reduced , since there are scores of

potentially attractive roost sites on both Army and private lands wi thin

a few thousand yards of the airfield. When the roost is moved , i t  is

not real ly “dis persed ,” but ten ds to sh if t en masse to the nearest

attractive alternative.

Response to po int 3c:

The draft ETS did not exaggerate the human heal th danq~rs cause d

by the birds. The health hazard would appear obvious from the facts

presented in Appendix 2 and the Publi c Health Hazard secticn of the DEIS.

It is obvious to many medical professionals that a serious health hazard

does exist . Numerous letters received from medical professionals and

experts in the field of fungal diseases reflect great concern. In the

opinion of one professiona l , who has studied the problem “ . am convinced

that the Army is sitting on a powder keg with the starl inq situation on

base and the risks will increase as time goes on.”’

~Coy D. Smith , Dr. P H , Assistant Professor, Univers ity of Kentucky
College of Medicine , Lexington , Kentucky (letter to Dr. Harold Balbach ,
CERL ecologist), 17 Januar y 1975.

1-28
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It is true that no direct evidence is availabl e to demonstrate that

cases of histoplasmosis in the vicinities of Fort Campbell and Milan AAP

were caused by blackbird roosts. However , proper heal th planning is more

effectively performed before, not after , documentabl e evidence is avail-

abl e, i.e., it would be too late to be concerned for those persons

whose health is already jeopardized and who become the documentable

evidence needed to take action.

The question concerning the “potential health hazard which may

warrant elimination over the longterm but for which the efficacy of

Tergitol application has not been established ,” is addressed in

“Al ternatives to the Proposed Action ,” Section 4 of the DEIS.

Health hazards associated with disposal of the dead birds are not

considered to be a serious probl em if disposal is controlled , handlers

are provided adequate protective clothing , and the birds are trans-

ported to a safe area where contamination of surface anc ground water

is not a threat. These items are addressed in the text on pp 42, 54

and 58.

Response to point 3f:

There have been no fatalities to date at Campbel l Army Airfield

due to bird strikes . The suspension of operations for several hours

a day has been a prime preventive action. The cost to the government

11—29
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resulting from this reduction in operational time has not been con-

sidered when calculating economic losses resul ting from the presence

of the birds , but it is substantial. If the cost accounting pro-

cedures were available to estimate frequency of disrupted schedules

and added days of operation and training necessitated by shortened

days available for light , this cost alone would probably be the single

greatest economic factor i nvolved.

Response to point 3g:

All tests and all experiments conducted on degradation of the

surfactant PA-l4 have indicated little damage to vegetation and bio-

degradation within a few weeks if used in the concentrations anticipa-

ted . It is admitted that an accidenta l spill of the undiluted compound

could cause severe soil and vegetation damage , however , a l l  transport

and mixing will take place on paved airport aprons where run-off may be

conta i ned easily and not within many thousands of yards of the roosts.

The rneadowlarks and red-ta iled hawks were merely observed during

daylight hours within a mile of the Milan roost. There is no evidence

that they will be present in or near the roost after dark. They were

mentioned solely for reasons of sc ientific completeness , ar.d as a

remote , unquantifia ble possibility of presence of non-target species.

In poin t of fact, no non-target bird species whatsoever were observed

at either roost dur ing eight man-days of observation and s ecimen

collec tion .

.2 1—
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The birds which would be lost from the suniner breeding population

as a resul t of th i s ac tion , even if the action is extremely effective,

are almost certainly no more than the 7 percent proportion now stated.

They probably are an even smaller proportion, if the number of birds

living in un.-censused roosts and smaller groups is considered. It

is felt that this small decrease will probably not be noticed in any

one area. This question of increase in insect populations assumes,

additionally, that there are no other birds capable of feeding on

these insects in the suniner ranges of the blackbirds. This is an

obvious oversimplification .

Response to point 31:

Due to the short time frame of the proposed action , and the bio-

degradability of PA-l4 in the natural environment, exposure time of

non-target animals to the chemical must be considered to be short,

and not chronic , thereby eliminating the need for detailed chronic

exposure studies .

• Response to footnote 1 , p 5:

Population estimates were made by two highly-tra i ned biologists

with advanced degrees, one of whom has broad previous experience in

food habits of birds. The numbers utilized in the DEIS are considered

to be very conservative and average 30 to 50 percent less than most

numbers suggested by other trained wildlife biologists who observed

the roosts in December. Specimens were collected in absolute darkness,

11—31 
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and were from all portions of the roosts. No specificity of sampi ing

was remotely possible. No birds of other than the four species

discussed were taken or observed on th~ roost after dusk.

There is obviously a possibility of considerable error when sampling

such a population. A sample which met theoretical statistical adequacy

in such a situation might be as many as 40,000 to 100,000 b~rds , a number

far in excess of that which the biologists could manage. We are con-

fident that the rank order of the species in the populations is as

stated in Appendix 1 , taking into consideration some shifts of birds

into and out of the two roosts between December and January sampl i ngs.

Ac tual percentages could vary several percent each way, but both

populations now consist mostly of grackles , with the percentage increasing

between the December and January samplings.

Response to point j :

Reference should be made to evidence and discussion presented in

DEIS Appendix 7. Since supporting field and experimental data were in-

adequate, accepted engineering estimates for run-off and stream flow

were utilized , and calculations for potential contamination were made

for the “worst cas e” situation.

— Response to point 3k:

It is not the intention of the Army to embark upon a iational

blackbird erradication program. In this instance , the blackbirds have

11—~ 2
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taken refuge on Army property. From this refuge, the blackbirds are

foraging over many hundred square miles and causing economic losses.

Since local agricul tural interests lack authority over

military property, they have requested that the Army take action.

Reference is made to the followi ng responses to the Draft Environmental

Impact Statement contained in this Appendix: Hopkinsvi lie—Christian

Coun ty Chamber of Comerce, Env i ronmental Pro tection an d Improvement

Coninission , Christian County Fa rm Bureau , and Cadiz-Trigg County Chamber

of Coninerce. Under these circumstances, the Army has a olear responsi-

bility to take action to control the birds which are roosting on its

property.

Field personnel of the U.S. Department of the Interior rather

than Army personnel have the responsibility of assisting coninunitfes

wi th bird problems. They have reported some success with convinc ing

farmers to use Starlicide in feedlots and to use covered feeders. It

has recently been pointed out that crop planting by drilling Is more

coninon in the area than was indicated in the Draft Environmental Impact

Statement.

• ~• 
‘

Res ponse to point 31:

Roost modification wi thin the cantonment area and around Campbel l

Army Airfield was begun in the sumer of 1973 and has since been continued .

11—33
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Approximately 90 percent of the pine stan~~ have been thinr~e~1 to the extent;

in the roost modification section , During 1974, the birds init ially chose

to roost in hardwood trees during the early f dll and later moved to un-

thinned pine stands and unthinned perimeters of pine stands ~hich had been

l eft for aesthetic purposes. Thinnin ~ will continue to force the bird s to an

uninhabitated area, however, it would not alleviate problems that might

resul t if troops trained in roost site areas having the potential for

becoming contaminated with ~~~~~~~~~~

The comment is understood to propose major land use ch.rige (i .e.

from reforestation and timber production to recreational , e’en over

large acreages of the installation) as a solution to the prublem . This

method might move future roost sites from the installation -ites tu

on private land . This still would not alleviate crop depradation problems .

Response to point 3m:

Monitoring of the program is the responsibility of th~- U. S. Depart-

ment of the Interior , although Fort Campbel l personnel did assist USD1

with post-spray observation last year. This responsibility is stated

in the EPA registration requirements containe~ in PA-l4 laL el use in-

structions. In addition , USD 1 has p~’ima ry responsibility or observations

• of breeding areas. The operation can only ue carried out ~.ith their

knowledge and under their guidance; therefore, it was felt that they

would take proper steps to collec t follow-up data necessary to their

nationwide management of bird populations.
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FLIGHI SAFETY FOLNDZ1TION ~C

21 January  1975

Dr. Harold Balbach
Environmental Systems Branch
U.S. Corps of Engineers
Construction Engineer Research Lab .
P.O. Boi’c 400~
Champaign , Ill. 61820

Dear Dr. Balbach:

At this p int in t ime we do not have the expertise to make
a judgment concerning appropriate action to reduce the bird
population at Foit Campbell.

We read your firs t draft of the EIS and can understand the
so—called horns of a dilemma you seemingly “rest” on. On
one side you have officials at Fort Campbell who do not re-
gard the roost of over five million blackbirds as a threat
to air safety (and with the the Audubon Society decrying the
suggested means of “freezing-out” the birds) and on the other
side a faction anxious to eliminate the birds . The answer
to that problem would seem ~o lie somewhere in between , butwhere that would be , we do not know .

• We appreciate the problem but are in no position at this time
to make any suggestions or even judgments .

Sincerely,

D .  N . AH1~STROM
V ice President Publications
& R e f e r r a l s

cc : ‘r. Harold Russell
Direc to ra t e , F a c i l i t i e s  E ngineer ing
Office ol Chief of Engineers
Washington , D.C.

Wade L. Kadel. , V.V.M ., M.S.
Kentucky Dept . ol A g r i c u l t u r e
N o r th  Dr i ve
Hop ki n s v i l l c , Kentuc~ v 42240• 11—35
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AMERICAN LUNG AsSOCi~rio~~~~—~-.- 
•

~~~~~~~~~~

January 17, 1975

wiI1t~~ I. SIray -

Brigadier Gsaersl, USA
Director of Yacititt es IngLt ~ ering
Depart~~at of the Ar.~yOffice of the C2ttef of !ugic*ei.
Washing ton, D.C. 20314

Dear Gs~~ral Wray

The Aaertcsn L~~g Assaci.at ’ on (for~~ rlyr the N ational  Tub ercu~osia 6 Respiratory
Disease Association), through its aedical am , the A~ erLcart 1~ nracic Society has
re’u-ie~~d the Draft Envi.rotrsental Impact Statez~ent (Blackbird Control on Army
Inatallationa). The .tat e~~ nt is factual ~-i th  regard to htat opLas ~~ s!s. Zn
addition, our experts ata tC that btiile evidence is only sug~~stive, it appears
that,blackbtrd, starlings. etc.,  al though utu~’le to carry htstopls.~s~~~ta in-
ternally, ~ay h&rbor thi s f ungi in their feath ers known to u. u1.t during the rooat—~
tog period , thereby recurrently seeding th~ ground coverage.

Secondly, there is substantial dence I ct~t~~i.g that cry~ tocQccus can be groan
from pigeon droppings. A~s.tn. sligh t evidence does e’cist ir zlicattug that
cryptococcua wf ’ I  pass through blackbirds , s tar l ings , etc. ~nd wLll gcov in the
dropp ings of these birds. Cryptocotcus is a prove n cause at hiasan disease. As :~far as our or gaat tatl on k~ovs , no deta iled work on the re1atIons ~tp betveeu
cryptococcna sad starli ng roost s has been undertaken.

?tnally, it is i~ I1 known that pi~ ea- drop pin gi c.c~ cause ‘ clt rtneic al lergic
alveultrta ” in people ~.orl tri .g in cl ose c~~i~~ ty to the dro~.pio.gs...coe~~~nZy
,L~ eon b reede rs. Although no bstanttRl evit~~nce s~~( s r ’ . ,  .ne can sun~ise. that ‘

~~

a simLiar  proble* may ar Ls e if an indi~~. d u..~I wa~ re— urrent y and frequently
exposed to other bird droppings.

The a r tcat ~ Lurt& Associatio n feel, that i.  ~~outd lt~n tt i t . ;  co~~~ ots an the
£nvirov~~~ritaL l~~,ac c State ~~~nt to only aiedieal e~t~ r~es. U you have any further ~
tititio~~i , plsa.~e do not hesitate to write.

- 
Sincerely yours, 

—
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International Association

Game~ Fish and Conservation Commissioners
A G f~C t ORC.AN .Z(0 JU LY 20 930

January 22 , 1975

U.S. Army Construction Engineering
Research Labora tory

P.O. Box 4005
Champaign , Illinois 61820

Dear Sir:

We have reviewed the Environmen tal Impact State-
men t prepared under the title ‘Blarkbird Con trol on
Army Installation , ” dated December 1974 . This statement
covers proposed reduction of blackbird populations at
Fort Campbell , Kentucky and Milan Army Ammunition Plant,

• Tennessee.

In our opinion the statement is a comprehensive
and competent discussion of the problems implicit in
the kind of operation proposed. The need for the
control program is well documented , and the var ious
alternatives are discussed in a professional manner.

It is recognized that projects of this sort. are
inevitably controversial. The responsible organ iza—
tion, having determined the need for  the contro l
program , is obligated to f ind the most humane and
efficient method available. In our opinion this
has been done in the case of the proposed control
Operation.

Sincerely yours ,

~~)4: 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

Jq~n S. Gb~tschalkE~ecutive\~1ice—President
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Phone 522-~224(
~~d iz , Tri gq eount v

eh~mbe r ol eommerce ~~1~ : - LEKy
~ ITY

t. , , osn -~ N . sS .~~~~. P,e~ .
w. :uc land W f l s t e . i i . V Pres. -

~~~~~~~~~
.9 AIe,AnGe. . - es

P.O. Bo~ ~t47
January 15, 1975 (~ d .’. Kent~5 kv 4221 1

~9’ I V  I S s .  r~~e
I i i ,  • a

t i n e, L~~’SSt
le t

• L J w , e 5 s . ~
4 i  13. S. , .55 . . Is

• e r S r t  ,n ,as
C - - S n le .
L -. .,ç .e ls N. W i s , r l

~onor~b1e Howard 1-1. Calloway
Secre tary of Array
Department of Army
Pentagon
Washington, D. C. 20310

L:ear Secretary Galloway:

T~ie Cadiz-Tri gg County Chamber of Commerce is becoming in-
creasingly concerned about the problems caused by the roost-
ing of mi l l ions  of s tarl ings on the Fort Campbell , Kentucky,
mili tary reservation which is part iall ; located in Trigg
County, Kentucky. The Chamber has for some time been quite
concerned about the economic losses suffered by Trigg County
farmers and the health hazard s created by the starlings feed-
ing in and flying over our county. Even though we are con-
cerned about these uroblems we have yet to ftnd an effective
way to either reduce or eliminate the source of the problems.
heinz an agriculture county, we cer ta inly cannot cut off  the
starlings’ food supp ly nor can we prevent the starling s from
flying over our residential areas.

Our Chamber of Commerce is even more concerned that plans
which have been formulated to reduce these problems through
the eradication of the starlings in their roost areas might
be cancelled on the basis of ecological priorities. The
members of our Chamber who are affected H their daily lives
by the -~resence of the starling menace find it hard to give
the starlings and their newly found ecological status a
higher priority than the priority of man’s food supply and
health.

Because of the tremendous number of starlings that £pread out
and feed over the large argicultural areas of our county,
their eradication on private property is totally impossible.
In our opinion, their eradication must come in ...heir roost
areas at Fort Campbell , Kentucky, where their numbers are
concentrated. To deny the starlings access to ...he roost areas

- 1 -
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Comment by Cddiz , Triq q County Chamber of Commerce (cortt ’d)
Honorable Howard ~{. CallowayJanuary 15, 1975
Page Two

rather than their eradication would cause Trigg County farmers
further economic losses, increased health hazards, and the
loss of the opportunity to eradicate the starlings in such
nuinDers to justify the costs.

.Jow that time , weather , temperature, and locat ion are all
extremely important ii eradication of starlings in Trigg County
is to be successful , ‘e strongly urge you to direct those units
and agencies primaril y responsible for carrying out the eradi-
cation plans to proceed with all possible haste s~ that theeradication can take place within the 1975 time frame.

Sincerely,

Cha~ p et l  t (.  ~.ilsonPresident

Ci~%.~: ibm

cc: Construction Engineering Research Laboracory -

L)epartment of the Army
P. 0. Box 4005
Champaign , Illinois 61820

a -
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EF(( 101 North Main ‘,treet Hopktnsv alk K ntuclcy 42240 Phont 886 3303

January  14, 19 75

Mr. H ar o ld  G . r~u ssel l  Jr.
. i r e c r~ t ’~ f’or F’ac i l it i .-~ . En p in e e n i n p
Ii f i c e  of chief  of’ Engin eers

• .~~~~~~~j~~~çrtof l  D.C.

• De~ r Mr. ~tn~~~el1:

The 10 member s  of the Env ir onm ent ~ l F ro tec t i o n  ~r~dimprovement Commi~~siori feel de~ p conc~ rn a n d  grc~at ~1~ rm
o~-°r ’ th ’~ d i o ~~~~~~~~~~ bepr in~ and •d e .~t r u c~u ive  ~-t~ r i ing  r~~~i.~—
l. t ion of our c o u n t y .  A~ a c~rnur conc.~rned ~bout th~environment  we un d er r t an d  the r e lu c t a nc e  of ri~ n y  to ~np~a~ e
in r.~h . .l e saJ~ d es t ru ct i o n  of th en~-’ b i rds  especial v when
consi ioninc~ the ~riiel ~spents of’ the meth od e m r l oy e l .

Howrsvor , ~s envir~nment ,1ir~t s  ~e ~1so know tHt t~h e .et.~r~ inr’~
~~~~~~~~ in no dancrer of extinction , ~re ~°t n~~~ive t o oti~~ coun t ry
ra nd nth~ r rr ’~t h - ~.is to remove t~~e r-~~rd s h~ve rr--~vei ‘utile.

Lj vj ntr  in Ch rj stj p n  County  and ob s e r v i r —  the  r r T h l e m
4’~ rst .~ and w~ con ~~v wi th  f i rm  convict i on th~ t t’~ •~n~~~rs cf
~ ist o r1 mo~~is , 2~~~ij th~ —j e~-. trn c t i o n  of’ lj v e ~ tock ~nd needed

• crops are m’~ch ‘~~re cr e1 , 1 r n c ~er” is and 1~~struc tive  t h a n
the above ~~ns f~ r r~ luctance.

We str~ n~ lv  rer~ue~ t thot the decision on thi~ n~~~~scary
rr~ c-r~.m not he delayed r~~t the n ec e~~ poy te~ r~ -’o ture con—

-~it ions  ~or 2 r o d i r ~ t ion .  it is v it a l  that t} e pro m be
c~i~~ri~~d out with th~’ tmo~ t ~r e~ d for the hea1t~., s~~’r~ty,2n d economy of our comrr.nnitv.

Yours t r u l y ,

(Mrs.) L~~becco ~i1iiamsChoirman

~ “ s 5 M I. ’~~~~AL Pflc~TIc r r o N  ~~ 5 .  ‘-‘. .9 r MFNI CC r M M S S S I C N  9 9 ,  5 - . . ,  r.s~ •
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CHRISTIAN COUNTY FAlu~i BuR~~us.d Usa. •.s..aI.C

.NCO1.Os.Y$S

P. O. Boa 683 HOPKINSVILLI., KY. 42240 Pt,oee 886-3434

Janu ary 14, 1975

orncgts

Mr. Harold G. Russell , J r.
Pesddm.I Office of the Chiet of Engineers

Directorate for Facilities Engineering
Washington , D. C. 20314

Dear Mr . Russel l :
- 1~tssau~~

The Board of Directora Joins me in endorsement of t:’~e proposed action
wo~ .n’.cbnn. s ta t ed in the Draft Environmental Impact Statement of December, 197...

Our county .ind t~ c adjoining counties have suffered significant economi c
losses due to tb- large bird roost located at Ft. C.tmpbell, Ken tucky .

l.a.z.... Rip.
If the proposed action in the Environmental Impact Statement is completed ,
we expect to receive relief from the expec ted conti s~ed economic losses .

Spsd.1 Iu& AS.~ * We hasten to remind you that the excessive blackbird population is also
detri~re nta1 to the health of our citizens in this a:ea.

DI R a C T O R S

~~~~~~~~~~~~ Our interpretati cn of the Impact Statement indicates that the use of
PS9 Ob B5~~9i tergitol i~. the proper action to take at this time . We do encourage youau.. Croa

to fo rward  our request for research to determine ~rs.’ e effective methods
•r f controlling the growing black.bird population thr$ughout the southeast
region of the tn lt ed States . ~e do not believe thi~ simp ly mov i ng the

LAw4 SimS
birds from one region to another region is the ultimate answer to our

t ill , 
~roh len.

Mn. ~~ook. SI.j or
Hibmet M..cb.m
Mn. Oo.gI.. MeP(LAs.y ~ e I ” Iec ’.,Ite all the time , effort and expense tha t is been expended

• Dou~Ima Med.t by t~~s~ Department of Defense to prepare the Impact Jtate ine nt . Piease
a.pm,sd N o l ~ e5.~ he assured that  we believe that this was a prope r use of tax funds .
Mn. MYTOS POOI At this point we are optimistic concerning the application of tergitol
Nobi. Robia.or. s’r~etime in February, and we hope that the application of the surfac tant

will be succe~sfu1.OUb~~ .~M iIon
Bobby Wagoocy

~~~*slta. Sincereir . ,
Lisa Viii -

Joba WU.p~

C..etyo Rove.
Of5e~. ~l I b u r  Ray

Ratb, Js~frt..

~resid ent , Christian County Farm Bureau

IXYSPiSI ON UNIT

Toii A~~a,.
A... I ,1. Sp.CMlJi

laO

~is. hi. SpsCt.liii

I.obd Ces tibfl.I d
A’.. I.~ SpIiMiuii 11-ti

~~5M,OfS.. 
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gp WS~t1tfl UfliOfl g ~~

4lg35Pg84I MGM TDBN BOhLIN G ~~EEN OH 2~9 O1-J~ 1238P EST
21P

~US ARMY CONSTRUCTIO N ~4 GINEERI N 3 RESEARCH LABORATOR Y
PU BOX 4005
O4AMPAIGN IL ~1BPO

T~~
’ FUND FOR ANIMALS INCORPORATED, A f~3,OOO ~~~~ETY~ NATIONAL CONSER~~ 1ION

OR GAN I 2 A T ION , HA S THO~OUG)t Y REVI EW ED THE EN V IRC N ~~~TAL I 5
~HACI

~~ATEt1E~T OW BLA CKBIRD CONTR OL ON AR MY I NSTALLATIONS AND AFT~ECONSULTING WI TH NAT URALISTS AND BIOLOGISTS IT IS OUR RELIEF ~~AT
YOUR REPOR T LACKS CONCLU SIVE DATA WI TH REGARDS TO THE P1PACT ON
HL~ A~ , WILtLIFF , FISH AND PL ANT LI FE . THE REPORT MAKES MENTION
O~ POSSIBLE ADVER SE EFFECTS , BUT FLA(~ ANThY OVERLOOKS THE INT FN SI TY
OF THESE PflSSIBLE EFFECTS
T~~ ~EPURT DEALS ALMOST D(CLUSIVELY WITH REASONS FOR USING THE .
P~-J 4 tT)P 7~~MI NA TI NG THE BLACKBIRDS , BITt DEALS LITTh~ WIT)~ PRF S~~~T
A LT ER NATI VES, AND LACKS ANY DISCUSSION OF FUT UR E ALTERNATIVES.

~~~ THE 9..A MNFD ACTION OF DESTROYING 13 MiLLION BLACKBIRDS
~~~~~~ PESILT IN f~tDR E OF A PROBLEM THAN A SOLUTiON .

~~~~~~ ~~T~i NATI ON OF THI ’ LAR GE NUMBER OF BIRDS WOUL D !‘~)ST DE FI N I T f t Y
R~StLT 

P1 ThE PROLIFERATION OF INSECTS WHIOH WOII.D IN TURN LF~~T’ T’-’~ ¶S~ OF PESTICIDES ADDING TO ~~VIRONMENTAL DECAY
‘°~~

‘
~~ OTHER THINGS, THE REPORT FAILS TO MENTION THE IMPACT OF KILL I NG

~O~Q TARGET BIRDS SUCH PS MI~~ATJNG BIRDS WHOSE FLYWAY MAY I NCLUDE
THE AREA WHERE THE SPRAYI NG IS TO TAKE PLACE, PLUS THE KILLING
~F “SCOUTS” PDP MIGRATORY BIRDS WHICH ~)ULD AFFECT ENTIRE FLOCKS
flF ‘~ RI OUS SP~CFS
IN CONCLt’SIO~J, W~ WI SH TO MAK E IT ABSOLUT9~Y CLEAR THAT THE MFTHOD
O~ ~~~WC~Y I~ 5 13 MILLION ANI MALS BY THE PROCESS OF CAUSI NG DEATH
‘WE ~~ ER F~2ING IS PY NO MEANS A CIVIL, HUMANE METHOD. WE ARE UN A U T . -(O R 4Etr
LY OPPOSED TO THIS ~~UF].. METHOD O~ DESTRUCTION
t~~ LO[~~r 415° MENTION THA T THRO UGH READING YOUR R~~ORT ~ FOUND

Th~ IF ARMY HAS DISPLAYED ITS INFINITE CAPACITY TO RATIONALI ZE
~~J j 7 

~
‘
~T OF ~~V9..TY.r Qfl~~ O~ T O COORDI NATOR THE FU ND FOR 4 N I M AL ~ INC ~ ‘F1 O SOU T H

~ “ ‘ T ~~ ui” POi&IN’ ] GREEN OHIO 43M02

~~~~~

w~ ,:s 
~FA SC~F 71 .1

I.

- i~~ , ..L. - - .  .—- ----.-———---- —- ----~~
—
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Response t.~ conwnents by Fund for Animals , Inc .:

In consideration of the problem s caused by the blackbird roosts at

Fort Campbel l and Milan AAP, al ternatives were discussed on pages 57-68

of the Draft Enviro nmental Impact Statement. Of the various alterna-

tives which would resolve problems caused by the blackbird roosts, use

of Compound PA—14 appeared to offer the most humane and environmentally

sound approach.

As long as the Army continues to be faced with the probl em of the

bird roosts at Fort Campbel l and Milan AAP, it will continue to follow

new developments in the area of bird population management. Our in-

terest in the problem is well known by the U. S. Department of the

Interior , and we have been kept aware of developments jr their research

efforts. Should a new alternative become availabl e, i t  will be care-

fully addressed , as will any future application of Compound PA-14.

As noted in the DEIS , the blackbirds are currently feed i ng on

vegetative ma tter. It is not until late spring that the food prefer-

ences switch to anima l protein. As noted in Figure 12 and the dis-

cussions in Section 3, reduction of the bird population at Fort Campbell

and at Milan AAP will have little effect upon the spring breed i ng

population and thus on the blackbirds during the time of the year that

they feed on insects . This conclusion has been given by bird research

personnel of the U. S. Department of the Interior.

1 i— 4 Z
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Repeated observations of the roost by qualified biologists ind i cate

that non-target species are riot present. Accordingly, non-target mig’-a-

ting birds will not be affected by the proposed action.

Application of Compound PA-14 is not considered by physiol ogists to

be a cruel means of death. Application of the detergent , followed by

wetting , causes oil to be removed from the blackbirds , and body in-

sulation is lost. With low temperatures, body temperature crops , and

vita l enzyme systems fail to function , causing loss of consciousness.

This occurs at a body temperature of 700_740. Observations made by U. S.

Department of the Interior personnel indicate that treated bla ckbirds

show no evidence of pain , alarm or distress.

A 11-.44
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January 10, 1975

Mr. Harold G. Russell , Jr.
Directorate for Facilities Engineers
Office of Chief of Engineers
DAEN - FEB
Washington , 0. C. 20314

I
.

Dea r Mr . Russe l l :

The Hopkin svi lle-Christian County Chamber of Coimnerce i~ in f u l l
support of the Draft Environmental Impact Statement (Blackbird
Contro l on Army Ins talla tionsj.

We would like to be recorded as having extremely strong feel ings
about the urgent need to diminish the blackbi rd roost at Fort Campbell ,
Kentucky. As the Env i ronmental Impact Statement points out, we have
been adversely affected in the realm of human health and economic
losses to grain and livestock farmers.

We would appreciate you making our letter available to all parties
Interested in this issue.

Sincerely,

r 
~ ~~~ ~,

J 
~~

Rddney P.’ Dempsey
Manager

/da

11—4.5
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IN TERNA TIONAL FUND FOR ANIMAL WEL FARE INC.

FONDS INTERNA TIONAL POUR LA PRO, ECTION )ES ANIMAUX INC. .

IFAW—- USA: P. 0. [3~-~ -~/ - - .  l~~d, Ohio 4’~1-~U

Jan uary 16 , 1975

U. S. Army Construction Eriq i nec ring Resea rch LaL -r y
P. 0. Box 4005
Champa i g n , i l l i n o i s  61820

Dear S i r s :

The follow i ng constitute our comrnen~ s on thc Or~~
f 

~~ re-
I mpact Statement : “Blackb i rd Contrc l on P rrr y lfl5 t d l1~ t~L 1S ’ Decembe’- ,
1 974.

Since early last December I have beer In ccr~~ct ~i t t Cc lcne ! O~ r~~rer ,
Head of the Army Env i ronmental Office; Geor-m~ Cu ’- r ie v, Er ’. iro ’rne niu t
Eng i neer , Dept . of the Army ; and Bruce H ild e h r~ rd , Speci a A ssi ,T~~r
for Env i ronmental QualH ry , Off ice of the ~~~~~~~~~~~ O~ d~ r -~crct~ ‘

~ 
rf Tn~

Arr~y , concerning alternate methods for mev i n 1 tre larr~’ flo c ks ef b irds
out of the Ft. Campbell and M i lan areas. Un :rTure ~ely , - .

‘ 

~eO iv c ~J T r C
draft EIS only January 13th and consequen~ Iy my cornmen .~~~~~t~ nece~~~ri y
I imite c in beth scope and detail . However , as I b - -’ .’~ .~~erd ner
and Bruce Hili ebrand , the i nternationc l 

~~~~~~~~~~~~~~~~~~~~~ st~rd o
rea d y to assist the Arm\ in ‘Their ~~~~~~~ ~.xpert s in
b i ru contro l to obte _____

In cur op in ion  I 
- 

e\Lr ai
respects. . .~~~~~~~~~~~~~~~~~~~~ , . -

- 
~~~~ . ____

I . There is no indication that past exper iences t - e ~ - : ‘ wet t i n o
- gents have been ca re fu l l y  assessed to Jeterm i ne L.ctor~ :cri —

- .Lllng the eff li.veness of this method , in k i l ling ~nc Lrnet
t’~ spec - a - n sp~~ ing non-target s pec ies . ~or examp la , no cent icr

Is mad~ ’ - failure m+ Terg ito l at MceJy PEP In 1
~~ r~~cr y 1 967

whe n used in an attempt to ki l l  a f oc k of 10 ,000, ~5tarI ings
and Redwing Blackb i rd s roosting ir ‘~ .iml - hr~~ b .

2. Insufficient attention has he -r ~ i v€ r to ~~‘e :. ne— ra - o  effects of
k i l l i n g  mu ny  m i l l i o n s  o~ i nsectivor~~s bird s ~ uCh as ~~~~- 

~ now
roesting at Ft. Campbell ani ~ i i a r .  i f : - -:~~sed 

L~~ ~~~~ ~~~~ fl~~c5
are successful  rhere wi l l  undo ut ’ t e :- k be ra n y  o~~ er 3t -n p~~ to
-lestroy large f locks of b i rds that are ju nt a te be a ~L~3ncm to
‘-an . Two such p ossib iHties are ~~- -a oned n the DE IS (~~~

- .‘ ) .  One
must remember that whi le the winter ci t . ~~ i - e b ir ]s ccn~ i p -t
l~~r~eIy of plant material (DEIS , p . 85) Inc warn ~t-~~ ’-~ r d ie s ~ -e
large ly of anima l products (mostly r~ e :i-) (~~-e 3 . C.  ‘~~r : i i  et . i i .
“American W i l d l i f e  and Plants— —A Gu oe -te W i I I H + e [cci *ib its,
Dover Pre ss , N. V . 1 951). I nsects ic rp-~~ dev~~L p  r c- - i ~ -ta rc.e tc bird

~~~~~~~

-

. 

~~-~_~~ - 
_
~

-
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_
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Comment by Internationa l Fund for An ima l Welfare (cont’d)
U. S. Army Cons t ruc t ion  Eng i neer i ng Research Lab: Januar y 16 , 1 975 , p~~e 2.

pre da t i on as they do to our i nsect cides . L Jn f c rtur ~~tely, many
insectivorous birds floc k in larg e numbers in the winl n-? r months.
If man destroys these flocks he cert a inly desi roys nnbu rc ’s
most effective method of i nsect control. No cal cu la r ion s are
presented in the DEIS -to show the effect of remov-3 I of , say ,
1 1 ,000 ,000 blackb irds on the crop land s i nhabiT ed by these birds in
the summer months. Such calculations can be made fnc m data available
in the literatu re concern i ng the bi rd s feed i ng habi bs an~ the crop
destruction potential of their i nsect prey . The DEIS is in o- mp l ete
without such considerations.

3. A great dea l ot information is pre3entea i n the DEIS on The gr a in
losses in f o r m s :;irround i ng the infested areas bu T r - -c clear p icTu re
is presented as to what steps , if any, the furmer n~.ve taken to
protect the ir iced stoc ks.

4. The use of biosonics as an altern ~2te method ~f contro l is a. smi ssec
out at hand wi Th no inn ica~~ion that 1-nis - -icih od h~ s ~eer used
sa ccess iu lly for several years in ce ntr cIli— -~ b iro depredations in
viney ards beth in this country and in Eu— one. (e.q. G. W. Boudreau:
“Alarm Sounos and Responses of Birds and Their A pp l ication in
Con c r al ling Prob lem bpec i es :, The Liv i n g Bird , Vol . VII , Cor nell
Laboratory of Orinth ol oqy , 1 968, p. 27). The discLssion of
Fri~ ht cning Dev ices ( DEIS , p. 65) indicates little unde rstand i ng
of the use ef a comprescnsive bird contro l program based on the use
of recorded alo rr n sounds. For e~-amp le , ihe statement is m ade that
the- dispersa l effect of sh e ll crackers is improved slightl y if
combined with the use of recorded alarm sounds. Exactly, the
reverse is true , namely the di sper sal effect of alu rm sound s is
s l ightl y improved by The use of cther no i ses alt hc n qh she ll crackers
are unnecessary .

5. There is no support i nq evi den ce for the statement (DEIS , p. €~5) that
biosonics creates objectio nable no i se pollution. Certainly, an
i l l — -:onceived prc- :r-arn of genera l no i se application such an that applied
a t  °racoharn , Md . last veer ~csul t s in h i~ h no i se l evels. However ,
modern methods of bird contro l do not depend on h inh  no i se l eve l s  but
rather on The selective app l icat ion of alarm sounds combined with the
th i n r i n i  of roosting areas. In fact , birds became inured to very
l oud sounds yen when cont nu ous ly ap p lied if the~~- are not part of
their natura l vocabulary.

6. It is impossib le to ma ke an i n te l l i i e n t  jud Gment o~ the ef fect iveness
of bi na ceustics wit hout the op inion ~ an expert in this field who has
carefully exam i ned th~ area s of infestat ion and c- t ’ -er poss ible roosting
places . Th e DEIS ices not ind icate sucn an assess ment of the problem
was m--i e.

-• 7. Tner e is no reason c- assure ~ha the proper a~ rl ic at or- of
bioacoust ics w i l l  resu l t  in the bi ros si m p~ v movi n~ to an  e q u a l l y
unacceptable area .

1 ]— 4 ~7
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Comment by International Fund for Anima l Welfare (cont’d)

U. S. Army Construct ion Eng i neer i ng Research Lab : J ani ~ar’: I t , V75, poae 3.

In conclus ion , it seems i nconceivable that the Army w ould ntte ’rp t to freeze
to death m i l l i o n s  of insectivorous bir ds wi t hc u ut fir o~ at ~~ -- 1’-~ in g to move

hem by the use of a comprehensive b i rd  control ro~ ram deve loped b~recognized experts in the science of b ioacous i ics.  The rot I rn thot w ’~ei
et her creatures become a nu i sance , man sf:eul d simpl y k i l l  t i -rn , is at be st
a poor idea that comp letety neg lects the close i nter act or i a l t  l i v i n g

things. If we are un w i l l i n g  to tolerate large bird flocks even in rur~i
areas we w i l l  be faced with the loss ef our stronciest ally in the batt le’
aoninst insects and the cert aint y of eventua l defeat .

A Ga in , lot me emphasize our offer of help to the Army in d- :velop i - a  a
modern bird contro l pronram at Ft . Cam pbell and ar M ilan. If there are
any q uest ior.s concern I nq my ~~nrnen ts , ple ase c a l l  re  a~ :10/871 _ 531z
Corr espe - id&- nce should be j ddrcr~ cd to ‘ny n o n e :  dIfOOl ~~~ . Ca- ~lanu °ca t ,
Bay V i i  1 ige , O h io 44 140 ,

Yours trul y ,

(~
;• ~~~~~~~~~. F . Brown , Jr.

D i r e c t o r
U .  S. Oper at ions

cc: ~- -r . ri . nr~- L. T . sorcn

~er ~ -~~r - ~ j r  y ct t b  Arm y

- -  

- - 
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Response to coments by International Fund for Anima l Wel fare, Inc.:

Response to point 1:

PA—14 is non-selective. It is recognized that non-target birds in

the roost will be killed . However, repeated observatiors at Fort Campbell

and Milan AAP by qualified observers have not identifiec any non-target

species in the roost. Nevertheless , it must be recognized that a very

few non-target birds may be present at the time of appl ication ,

The situation at Moody AFB was significantly different from those

which exist at Fort Campbel l and Milan MP. First , the work done at

Moody AFB was experimental . Several different PA-14 concentrations were

applied , and different delivery systems were used . Second , the roost

area s were not concentrated; rather , they were scattered over an 11 ,000-

acre swamp. Those experiments did show the potential for use of PA-14

in bird control , the use of aircraft for del ivery of the detergent , ~nd

that fish in the test area were not affected by the application.

Response to point 2:

This comment has either not considered or has rejected the ana l y 01s

presented in the first paragraphs of Section 3, where F i gure 12 indi-

cates that control operations will not materially affec t the size o~ the

summer breeding population. The number 11 m i l l ion is used i n thi s

comment , even though this represents a control success of about 100 percent ,

_ 
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which is unl i kely to be achieved . Furthermore , even th is lu~ qe rluane’

of birds represents less than 3 percent of the national bree iing p soutation.

It is admitted that an indefinite but greater decrease may 0: ur in

certain local summer populations.

T h i s  comment also assumes that the blackbird species discussed are

p the only birds capable of consuming insects in their s ummer range. This

is obviously not the case. Many other birds , native and introduced ,

ut i l ize this food source during the late spring and early summer months .

Many ornithologists have suggested that more desirable birds could

occupy the breeding habitat made available by a blackbird pc-pulation

reduction.

Response to poi nts 4-7:

Points raised re late to the disposal of birds throug h use of

biosonics. This has been discussed on pp 57 and 65 DEIS. There is no

doubt that biosonics have been used successfull y for movinq roosts from

critical areas and for protecting high-value crops from hi m pr ’~-l~-

tiOns .

Biosonics , including alarm calls and cracker shells weee used to

w ve a roost from a housing area at Fort Campbel l in January 1973. The

project was accomplished by USD1 personnel having expertise in bird

population management. The roost was moved after three niçhts.

1i-
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It is estimated that there are more than lb ,000 acres of potential

roost sites at Fort Campbell and 8,200 acres at Milan AAP . Additionall y,

there is a~. ~bundance of potential roost sites outside nr.ltary property .

The mere moving of the birds from one site to another on the i n s ta l l a -

tion or even moving the birds away from the i ns t a l l a t i o~~ woula not

solve the problem of local agricultural losses.

Whi le  the Army has no res pons ib i l i ty for control of L-i rds not on

its property , it should not be placed in the position of pushing its

problems onto its neighbors. Considering the extensive agricultural use

of land in nearby counties , i t is inconceiva b e tha t biosonics could be

used to protect these crops. In addition , movement of the roost is

dependent upon the proximity of human popu lations , si nc e it spreads the

potent ia l  for h is toplamosis .

Noise po llution is dependent upon the presence of rurnans , and i f

biosonics are appl i ed in a housing area , there will be rouse associated

with the operation. However , people usually prefer the noise associated

w ith biosonics to that of the birds.

11.- - ?

p

— ...L_ — - -  ~~~~~~~~~~~~~~~~~~~~ 
- - ______ - -



-- -

KENTUCKY DEPARTMENT OF .-\(;RICULTURE

t ) 1AGN OS l i i . L AB ORA

H DRI\ I

}t ( ) PKI ! ’o - V ’I  I i  - t~ K\ 4 2 2 ~ -~

10 1 :  Dr . H a r o l d  Balbach

Dr. Wade L. Kauel

- ;LHJL C T : Opinion of D r a f t  En v ir nno nt-a l Impact St ~ it e ient  ( E I S)  , k l a c k bi c d
d o u tr o l  on Army installati ons , December , 1974

W\TE :  J a n u a ry  15, 1)75

P~v o~e accept my gratitude and comp I i n c~~to- for a ~ob well done completing the
EIS in a very short period of time . Tie quality and quantity cf  work done by
you and your s t a f f  in such i period ~ f t in e  were. exemp lary. We admire your
a t t e m p t  to present  the EIS us ing a s c i e n t i f i c  e t~~ ud . On the whole I was
f a v o r a b l y  impressed w i t h  the work  and remain  op t i r r i s t i c  c on c e r n in g  the u l t i m a t e
appr -v al of the final EIS.

i h e r t  are a fe: p o i n t s  in t i r o  c r o f t  FIS  t h o r  1 b e l ieve  should b 0 s t r e n g t h e n e d
or ~orre5te d . I t  i~ r e q u e s t e d  t h a t  you review your data c o n y , - :  : i s e the
it em s  l i s t o i i  below and if indicated , c ake a p p r o p r i i t e  cha nges In th e  f i n a l  EI S :

1 . On page 18 the  I :iS  st a t es , “ I t  has been er ~c -hroi ted t h a t  25— 50 percent  of
the I r d ie t  rna~ came f r o m  cd - me r c ia l  gr  s . ‘‘ Yt ’r consult:  ne wi th  r u m er e - o~
l a r g e  g r a i n  f a r m e r s , ex t e n s i o n  ~r air 1 s p e ci a l i s t s , g r o i n  e L v ~~t :or ope ra to r s
and ~a r k e t i u g  expe r t s , I b e l i e v e  t h a t  the  25 ‘-o~-cent f i gu r assessment is
be low -~~ r e a l i s t i c  e s t i m a t e  of the  ~~ ai n  loss. °h .l percent  of the grackle ’ s
diet  c o n s i s t s  of corn as s t a t ed  on page ~5 , t h en  the snu rct of this corn
must he d e t er m i n e d  in o r d e r  to asst - s s  the t rue  economic 1o~ s. Appare n t l y
yo u assumed that  tl~ - major  p o r t i o n  f the  corn f o r  the ~‘rn  Pies originated
t ron cor n wh i ch was l e f t  in the f I e l d s  :it  :er h a r v e s t i i r ~~. ~iv conversa t ions
w i t h  persons r cn~~e rn c d  w L t h  g r a i n  ;r r o d u ~ t~ on m d i  c;~ t e that  th is  f i g u r e
should be f rom 50— 7 5 pe r ont  of t h e  corn o r r g in a t e d  f r o m  s -urces  of e co : i o m i c
significan ce . -\ ma~ -a r i t -- of L~~- c u i~ fl f a rmers  in t h i s  r e p i L n  d isk the f i e ld s
in  i- h - - f i l l  shor t l y a f t e r  h ar v e s t i : .g ,  pre - r i n g  t he  so l i  t a r  f a l l  whea t  sced~~ng
opera t i  o n —; . The d i sh  i— i 1~ p r o r e d u r e  b u r i e s  t he  corn k e r n e l s  and prevents
bi rds r m m  i r i n g  t h i s  c o r n .  lie s r ) im i  t t r o t  t i e  corn found in the crop of

- i -  -- les ’- mn;a f r o m  so ’ :es of c onon i c si- ;n ’ f i c a n c e  su c h  .1 s torage  b ins or
I ccc b u n k s . We be l i ev e  I f  y ou  w i l l  r o v i e -~ your  motes  you m i l l  f ind that  t h e
c t n  t unu in 0 ~ crops - ’ the  c r - i - P I e s  -~~ is  not i n t a c t , a ; ,  It , I i i  f ac t , was
hr  k t n  us i f  i t  had b e e n  processed through a t r i l l  . On pi ~~- S a u  you w i l l  note
that v e ur  - i t o  i nd i ca t e s  tha t  the crop of i - t i - st ~~r i in g s  cn . i talned 61. 4 pe rcen t

- .. ‘h e . i t .  We submit that this wheat -~ i. - certainly of economi - - signit ica n-:i- .
f r i  rthe r-n - i i  e ~u d m i  t th — it  ii of tl~ I s mireat should he couuted as economi lly

si gnifi cant. ihe tiao rt-int point to consider is the avai lab ilit y of the

foodstu f f s .  We s i , h r i t  th  ~t cor n f r o m  feed bins and storac~~ bins and wheat

Ii— ~
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j anuary ~~~~~ , 1975 Coment by Kentucky Department of Agric -~~ture Diagnos tic Lab.

(cDn t’d)

I it ’ his are the mos t probable sites fur gr~ iii . We eur o . “ -ige you to change
the final impact statement to include at least 50 pemcent: st the grain
loss assessment. We agree with the concept of s t a t i n g  the figures con—
s er v a t i v o ly , bu t  we believe t h a t  you have been overl y c; ns-.’rvatlve in
your estimates.

2 .  On p act ’  85 v o t r d a t i  lnd~~cat e s  t ha t  the crop or glzzard.~ ci starlings
killed at Fort Campbell did not conta t n -~beat. We doub t t iii t i is is jO
i ccurate reflection of the ;;ctivicv of starlings in i - i ;  F t ~omp r ’e i i
u t-a. We h op e  th- t the ~‘xar ;i1r;a:i on comp leted In J a n u a r y  o.~ the crops

and ci .‘:ards at starling:; k i l le d  u t  ‘a r t  (h i ;~ ph~ ’ - I w i l l  r e -  si whe~~t to
be a major c ompone n t  of the sta r l in . l ’s d l  t .  If this i s  t’ Cdi-s � t~ si f l

we ‘ > n t ’ ct  t o  see a l u g e r  iigru r 5 c u d  ibeu to the economic ~oss t i - c ’
‘r t : i r i i : r g s .  he i m p o r t a n t  p o in t  to remember is tha t  the d a t a  C hl ’ .idic;~
on my sj n - ~Je day only i n d l a i t  i- what the d ie t  was on t h a t  a rti- ,_ u~ it
Ii st ar l i n g s  were  examine d in October and November , it slio.l d be expec ted
t ha t  i - li e crop would contain diffe r ent foodstaffs t han  wh at  wa s  foun d ii

December or .i an u i r v .  We hope that you w I r:ak this type of Sea , ‘-irec t
somewhere In the f I :;ai text of the EIS . We are cc ii ,’lrice ~ toot star - ings
eat tons of wheat seed in . this reg i o n .

3. The sub j ec t  ~~ h i s t o p l a sm o s i s  was l e O t  w i t h  in  the d r a f t  I T S , c O t  ~~
be l i eve  th a t  tilu s u b j e c t  could  he  p resen t e d  in a m o r e  f o r c e  Lu ma rin er .
Today I have asked Dr. ( b y  S c - d t h  of the Divis ion of Con’imun i cv “edic i ic
at the U n i v e r s i t y  ‘.~~~ Ke n t u c k y  and Dr.  Amos Chris t ie  of t i c  Van d er lO t
School of ~‘ied ic ine  to w r i t e  to you concerning the o c ctu r i ’ e: ,ce of h i s t o —
p la~ osis in this region.

c. During our re- :t-at - : ;rv ev  cf econom ic losses we n o t ed  the  f r ’qu e n ’- occ urrence
of t he  s tat ’ .’m ’. ’ rt  , ‘‘Due t - ) the t requency of ICE in  our sw in ’- h e r d s , we have
been t o r c e d  to cease -cc’ ; mc produc t ion . ” These surv ’vs al yo included
st a t e m e n t s  i u l i c , ~t me L i c e  t i - c d  was f : - n ; i i , - n t l v  s e ver e ly  d a m - i g t ’u by the
h i  r i  d r o p p i .  gs to  the extent that anim als c o u l d  r e t  r o e  to  eat the feed .
~t is very d i t f i c u l t  to ascr ibe  an economic value to each of these p o i n t s ;
how ever , both of tlr ~ m were cc - t c t  Ior~ d so f r equen t l ’i  t h a t  wi b el ieve that
somehow these statement s si mild be included in the final ElS. Today I will
send you a map whic : will illustrate r - i r e  extent of the ec~ nomic losses
s u f f e r e d  by our f a rmers . I w i l l  a l so  send you copies of the reports c e n t
in by ov e r  1(1 ) f - ti mers. A r e - n e s t  was made for data in ti- c Kentu cky ~‘ew
F r i icc - ;papcr on Frid;i,’, ; 1 cuarv 1 1 and public service anrouncements were
ma le on radio on .M ndav O f l u t  o scl~ - , ,l - m n u a r v 13 and 14 . 1 hi’ data on the
maps a i r - I  the raw data wori~sht: ’~ts are t h t  i t ’ s u i t  of rca da~ $ telephone
survey .

i w i l l  ;i lso send you photographs  i l l u s t r a t i n 4  the b I r d ; ;  •u t i v i t v  a r e -r n :  cattle
feed ir nks and around hag feed i ng operations . The pluoto ce - rp hs were taken en
t i r e  1 acm of h-ou r’: I iii ’,- • Mr .  1. liv ’s pr ob iC;cis - . i th the ’ P rds are t vp~ cal
far s o  many oi le r  farm er ’;  in th i s  r e g i o n .  Mr .  I I l i v  d ir—c’, ntinued his pure—
i-~red swine operation several years ago due te the i i  eqilcot occurrenc’? of TGE.

l i i  :irmudav , Ja nuary  12 , Mr. Lilly drove am id I his farm expending over  100
-~i - t g  in s he l L u  In an effort to keep tie birds ro ”tu h - . ii i S act i v i t  -‘ is
r a i n y  common f o r  - t r .  1,111” to do ‘,~‘ht ’ri he - i s  the t ime . t r . Li l l y teLi mc
that he was unsure  of t h e  exact  feed con sumpt l  n ol the b ird s , but  his
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.Januarv 15 , 1975 . 

-

estimate was that the birds were p robab ly eating between 200 to 300 pounds
of hog feed daily . Of course , the consump tion of hog feed b y b irds is
greatly increased during periods of snow cover . It Is hoped t;uat the
maps , raw data sheets , photograp hs and the comments in this me;norandum
w i l l  be of v~iiue to you in p repar ing the f ina l  impact statement . Please
do not hesi ta te to call me If y ou have q ues tions concerning any of these
dat a.
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.I~wa~ 1 ~~~~~~~ no~ Wes t Kont uckv Resear ch
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and - t e n s  lou -u c ’ . ’  rut ci

P. 0. Box 469
Princeton , KY 42445

January  14, 1975

1 . h are id l~ I b a ch
.~~ . Ar my iorp ’; oi. Enginee r s

Construction Engineering Research
hobo rate ry

4 P~ ~~~ Box 4 d0 5

Cham paign , Illinoi s 61820

I t - ar  Dr .  B a l b a c h :

T h i s  l e t t e r  I s  w r i t t t ’ r c  i i i  re f e r e n c e  to the  e x i s t i n g  b l a ckb~ ra situation
c- h i  i ch  lua ~ p lagued the  c r c  O: and -on~n u n i t i e s  in Ch r i s t i an  C o u n t y . K e n t u c~ i’ and
- u r r ou n d i n g  areas of Todd Coun t y  and Trigg County .  The con t en t  of t h i s  l e t te r
w i l  1 focus on the  c r op  ci rmage be ing  i n f l i c t e d  and po t en t  Ic damage Ia  t h e  a rca
as a result of the h i u c k o i r d  species  p re s en t  in te rms of plant diseases that
aa~- be spread by t h e  b I rd s

I v i e w  the  c : - i s t i n g  r~u l t i t t u d t ’  of  blackbird s as pos ing  a v er se nIouis -ne at
to Lie  $12 m illi on ; ,ov ln  icc crop c i  C h r i s t i a n  County .  There pr c- . e n t l v  t ’:-~ j s t S in
-~e s t  K e n t u - ’kv (~~~t ’’c t of the T’.-cunt-ss e ’ .: R i v e r )  and most of West Tenness ee a se r ious

- -vhi ’aru di si-a s- pu t) len cat I t ’d  t i u t ’  ; ;ov t i e an  c y s t  nematode . I he cv ;~ t nematode i s  an
or g a n i sm  t h a t  lives ifl t i l t  :~c i i  and Ut  i i i  ,:es the r o o t s  of t h e  a .’ b e a u  p lant a:; a
host. The result is a d’.’;u:: ,utic drop iii  soybe an y ields of ov er 0~- in tosts that
we h ;-ive co ;u~I u u c t ~’d . i lowe ’,- er , the problem goes farther than this . Once a soi I
t i e  ames i n t e e t e c h  , the c ;e: ’i ; i t r ’. le u s  t h e r e  fo r  good . This means f rowing crops otlc ’i
; ion sc -v h e a n ’;  or  U t  iii:: i rg ui ’ui — bi ,u s crops in a ro ta t ion .  Once e s t a b l i s h e d  in an

• t cc  e v - : t  ‘mat  ode rc~ di I y sni ,-ad within an area by means of so i l  movement

W h i t  c lo t ’ s i d R  ab ove  I - y e  t o  do c-i th blackb i rds: Lu my est im,ution , t h e y  arc a
princi pal  r i - o n - ;  cit spread i ng -cc\’b i to cv~ t nematode. Ihe I i i i  v e r s i  tv of Tennessee
ha ; ;  co’;d u c t e - l  r & ’ ; ; t - a r c l ;  on ci- fc’;usahjl I tv ot blackb irds spr~ ad ; ug toit - soybean cv :
: ; c c - i t  od e’. ;: r o i c  ‘i expe nimt ’nt - ;  t c c v  conduct  i - h  of I) f o r t ’ .’— t eed  l u g  b l a c k b i r d s  ; -vh ’ .-an

~v st s  , h i teed i rug hla:k l- u ohs feed mixed w i t h  c y s t s , and c~ f e e c  ing b l a ck b  ~rd:~ fecd
c s - - i  w i t h  s- il  c o n t a i n i  :g cv t s , t her e  exper iments  showed t h a t  c y s t s , eggs , and

l a o - a  ‘ ot  t he  soy b e a n  c y s t  nematode  can pass  t h r o u g h i t s -  d i g e s t  iv e  t r a c t  of h i ck l ’  fr - c s
un ,: remain capab I i  o I in  I t - c t  i o u ;  ~ - -b e a n s .  C y s t s  re -ever ’  d f r o r  the  excr erun cc . of t he

b u  - : t c i , i  rd: -u ~~ h o u r ;  a t  t& ’ r I et’hi rug developed f ree l y on roots  of soybean p l an t s .  As
t u r t i r i r proof . ~omt ’ b l a c k b i r d - j were  t rapped in a known f i e ld  heavi l y i n f e s t e d  w i t h
;e .  c- i lf l  c ’ - - t nematode in which they were feeding.  Thirteen percent of the birds
t r i o n - ’d c~’c ’r.uin ed cy s t  n e m a t o ~~- in  t h e i r  d i g e s t i v e  tract.
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o~~. Harold Balbach -2— ,Ianr ary i4 , 19/5
P. 0. Box 4005
Champaign , lii 61820

What  doe s t h i s  mean in terms of t i u c soybean crop in Christian county ? It
is possible and probable that the blackbirds can spread soybean cyst nematodes t i c

non-infested fields in Christian County (at least presently we think Christian
C o u n t y  is not infested or it has n~~reached a b u i l d - u p  po in t  y e t ) .  Birds  f eed ing
ifl i n f e s t e d  fields move freely from field to field , some long distance , after
leeding to roosting sites , and ingest the cysts which can later be spread in
ilco ir feces. In Christian County alone a conservative loss of o n ly  10 bu/acric
on about  70 ,000 acres of soy beans (74 , 000 ac res were produced in l9 ’4) would mean
a loss of 700,000 bushels valued at between $4.2 u c i L i o n  to $5.0 mi~ l io n d o l l a rs .
Th is would be a tremendous loss to the third Larges t  soybean p r o d u c L n g  county  in
the state of Kentucky. This is why preventive measure s need to be caken now so tha t
i t  would not happen auid canno t  be a l lowed to happen.

I i ;  a n o t h e r  faceL , th e  damage incu rred by the blackbirds during the p lan t ing
of crops cannot be overlooked. This is particularl y true of smal l  gra in  pla nt ings
in  the fall. The damage resulting from these blackbirds feeding on small grain
f i e l d s  in the f i e l d  could easi l y reach 4O~ of the potential economic return of that
crop. This needs to also be added to the potential economic loss resulting from
f i e l d s  not being p lanted solely because the bi rd problem e x i s t s .

Sincere ly ,

~~‘7Dr. Jam es He rbek
~~~ Extens ion  Grain Crops Specia l i s t

- / i;:’.

co-i rnent by University of Kentucky , Cooperative Extension Service (cont ’d)
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UNIVERSITY OF KENTUCKY
LEXINGTON , KENTUCKY 40506

A LBE~~Y a. CHANDLER
M E D I C A L  C E N TE R

COLI .I~~E O~ M E O I C I P ~~
OiPATiTM(Ny OF COMMUNITY MEDICOi L

January 17, 1975

Dr. Harold Balbach
U . S .  Army Core of Engineers
Construction Engineer Research Lab
P.O. Box 4005
Champagne, Ill. 61820

Dear Dear Balbach:

I have been working with Dr. M.L .  Furcoolow for  the past 17 years on the
sytemic mycoses. We have spent considerable time during this period studv~c~-
Histoplasma capsulatum in bird roosts throughout the Central United States
especially relating to human infections. I have been to Fort Campbell and ~cc.-. e
observed the situation there and the surrounding area. The 3verall condi i:c’a c- ce
certainly undesirable to say the least; however , I would 1ik~ to counnent on the
health aspects in relation to histoplasmosis of which I am best acquainted.

The major roost at Ft. Campbell is fortunately not adjacent to living or
working quarters of personnel which reduces the risk. One haa to evaluate the
hazard of the roost in regards to persons previously exposed to the fungus sui-~
as more permanent residents in the endemic area and non—sensltized persons ~ ‘-‘v tr~
in as well as young children on the base. As expected , we find persons ‘!v~-~ i
er work:ng closer to roosts have higher infection rates. Aldo persons e:cpoced
to prevailing winds downwind from a positive roost are more apt to be infected
Ub to a distance of 3—4 miles. The repeated exposure to smal l doses of the fungus
that one would expect to occur to persons in the vicinity of the roost on ‘ ase
is more likely to be severe in young children. Judging fror case reports this
age g roup is mor e susceptible to severe disease from smal] doses than healthy
adults. The non—sensitized individuals that move in from ort side the endemic
area are likely to experience an influenza—like illness or asymptomaric infection
depending on the dose and individual resistance. However , these persons m~y
suffer additional affects from this type of infection in later years.

Ve are currently collecting several cases of chronic t’rlmonary disease and
associating them with repeated reexposure of individuals to exogenous sources of
the fungus. The literature describes this type of disease to behave like tuber—
cc ’ ~s1s i.e., cavitation is endogenous , reinfection . We dc not disagree with
t~uis in tuberculosis and in many histoplasmosis cases. However , we do not rega....
a ~ ‘sicive skin test in histoplasmosis to protect an individ ual from reinfectioc
as well as we had previously believed . This condition exists on the base with the
skin tnst positive individuals and the threat of cavitation exists in them especi- fly
af t e r  age 50.

Under the present conditions , the  accumulation of dropp ings will begir to4 -- k i l l  the trees and the birds will then move to adjacent areas and create more
aazardous sites. 7]

I.
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Dr . B albach
January 17, 1975 Comment by University of Kentucky , College of Medicine (cont’d)Page 2

Some of the indivduals infected will experience chronic pulmonary disease
later in l i fe  based upon reported cases in California , England and other parts
of the world . These areas do not contain H. capsulatum but the patients have
histories of visiting or once living in the endemic area of the United States.

There is considerable clinical , epidemiological , pathologic3l and experimental
evidence that histoplasmosis is the probable etiological agent f- r posterior
uveitis in man. In one large study 89Z and another 100% of patients had positive
histoplasnuin skin t’sts but were free of active histoplasmosis. This type of eye
disease has not been recognized in uveitis clinics in England or Switzerland where
the fungus is not found in soil.

Finally, I am presently performing experiments that show certain species of
birds may play a more direct role in H. capsulatum soil reservoirs than we realized.

We find that birds are similar to what has been recently shown to be true in
bats; i.e., H. capsulatuin can be excreted in their feces. Obvicusly, they do not
confine their defecating to the roost alone but throughout the area.

I am convinced that the army is setting on a powder keg with the starling
situation on base and the risks will increase as time goes on. The situation
can ’t help but go from bad to worse if something isn ’ t done . These birds will
be blamed for every case of histoplas inosis in the area whether :t is justly or
urLj ustly.

I will be glad to send to you repr in ts  of published articles upon request to
support any of the statnments that I have made or that might be of interest to you .

Sincerely your s,

Coy D . Smith , Dr. P .H.
Assistant Professor

CDS/djs
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~~~~ OCIFTY fl)R ANIMAL RIGHTS ~~~ 
P~e~gden(a,s,j Sec,s

900 FIRST AVENUE • NF~ YORK , N .Y. 10022 • (212) PLus 2 8690 LoWse Geffner
HugI~ McNsmec, L~q.Rev. Robert L Seekins, Jz.

January 17 , l~-75

In Opposition to
DAEN-FEB

U . S . Army Cons truc tion
Engineering Research Laboratory

P . 0. Box 4005
Champaign , I l l inois 61820

Gent lernen :

We wish to make the following comments in opposi:ion to ~i~e
Draft Environmental Impact Statement pertaining :o proposed
control of starlings and other blackbirds on Arnri-cor~ rol1ed
property on Fort Campbell , Kentucky and Milan Army Ammunition
Plant , Tennessee .

Assuming that it is necessary to reduce the population of so-
called undesirable birds at these two installations , the r.~-duction should be carried out in a humane manner . The DEIS ,
of course , does not d i scuss  whether treatment of the roosts
with PA-14 , Avian Stressing Agent , would cause the a f fec ted
birds to suf fe r  pain . However , a reasonable person can con-
clude from the description of the manner in which  PA- 14 op-
erates--causing birds to “succumb to the cold” (m . 29)--that
the use of this me thod of population reduction would cause ~
large proportion of the estimated 13 million birds to suffer
some degree of pain and stress.

Furthermore , humane alternatives are available , although they
are only briefly discussed in the DEIS. We recommend further
study and possible use of either roost modification through
tree thinning (discussed on pp. 65-67) or reprocuctive cyci~in terference through the use of Ornitrol (discussed pp.  64-65) .
The dismissal of the latter alternative as “impractica~ ” be-cause “repeated applications would be necessary” cannot be j -~--
t i f i ed  in light of the admission on p.  29 that the eff icacy of
PA-14 is uncertain .
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Comment by Society for An ima l Riqhts , Inc . (cont’d)
-2-

U . S .  Army Construction January 17 , 1975
Engineering Research Laboratory

“Bird population management experiments conducced by
the U.S. Department of the Interior have had varied
success employing thi s technique . Some app l ic. t tion s
have comp letely failed. Other applications have re-
sulted in an estimated 96 percen t bird popula tion
reduction .”

From the above quotation , i t  can be deduced that  re’,eated ap-
plications of PA-l4 might also be necessary . There~ore , the
dismissal of Orni trol as an alterna tive canno t be jus ti f ied
on the grounds of impracticality .

Furthermore , it is clear that the use of PA-14 in t~ is proposed
operation is in fact  simp ly another experiment- -but one that
wil l  inflict suffering on up to 13 mill ion birds , as well as
“unant icipated adverse e f f ec t s  on the environment” (p . 29) .

In addition to opposing the DEIS for the reasons outlined above ,
we should also like to express our dissatisfaction with the way
in which the DEIS was disseminated and the accelerated schedule
for comments. A copy of the DEIS was requested by mail on Jan-
uary 6 , 1975 and by telephone on January 10, 1975. The copy
was not received until January 17 , 1975--thus allowing less than
one day for  interested persons to read a 153-page document and
prep are a comment . Even though we have done so , we cannot be
certain that this letter of comment will be received before the
deadline of January 20 , 1975. Furthermore , since the comments
must be sent to a P.  0. Box address , our comment cannot be sent
by Special Delivery , Cer tif ied Ma il , Return Receipt Requested ,
which would ensure its delivery by the deadline , as well as
provide us with a record of its receipt.

For these reasons , we are forwarding a copy of this letter to
the Council on Environmental Quali ty pro tes ting its dec ision to
shorten the normal period for review and comments.

Very truly yours ,
5’

~ \ ~~~~~~~~ ~~~~~~~ 
~~

Nancy Stassinopoulos
Legal Direc tor

NS : 1w

cc: Council on Environmental Quality
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Response to coments by the Society for A.iimal Rights :

Response to paragraph 2:

The question of “pain  and stress ” is relative. During studies

carried out by personnel of the Division of Wildl ife Research of the

U. S. Department of the Interior and reported by Caslick and Stowers

in 1967 and by Stickley , Hardy, Matteson and Ingram in 1 969, personal

observations by research personnel were directed inciden~a l ly  to this

question . They report in personal communications that no obvious

signs of suffering were seen. The birds did not vocalize and were

not agitated . No abnormal activity was noted , and in general , treated

and control birds behaved similarly, except that treated birds gradually

lost consciousness.

Response to paragra ph 3:

Tree thinning in existing roosts is probably capabl e of causing

the birds to roost elsewhere, provided the Army is willing to permanently

abandon silvicultura l plantings of pines on these installations. The

drastic thinning required allows development of rank undergrowth and

instrusion of many undesirabl e weed tree species .

• The present roost at Milan AAP within a native forest stand having

Juniperus virginiana (eastern red cedar) understory. Due to the topo-

graphy of this site , thinning seems to be impractical. In both cases,

thousands of acres of potentially suitabl e roosts may be found within a

few miles of the present sites. Moving the roosts would not resolve

the problem of l ocal agricultural losses in any way.
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The decision that use of Ornithol or other chernosterilarts was

impractical was based on the need to feed these hormones to the birds

during their active reproductive periods. The birds spend these periods

dispersed broadly over the eastern upper Midwest , feeding on a wide

variety of foods. Ensuring that baiting areas would dispers 3 sterilants

on ly to blac kbirds and not to non — target species requires techniques

unknown to the proponent agencies.

Response to paragraph 5:

Many previous applications of PA-14 were experimental and used

varying concentrations of different surfactants. Success in these cases

was not consistent, since the best techniques and concentrations were

being determined. A previous application in March 1 974 at Fort Campbell

was less than 10 percent successful . This failure was judged to be due

to variable weather conditions , dur ing which the predicted quantity

of rain failed to arrive , and temperatures were much higher than fore-

cast.

A repeat application is possible if predicted weather conditions

fail to assist the operation . Since available data indicate that PA-14

is virtually 100 percent biodegradable within a few months , no special

precaut ions are fel t to be necessary if one repeat appl i cation is

performed. One small (1 1/2 acre) test plot will receive several re-

peated appl i cations in an effort to experimenta lly determine exactly

wnat effects may be associated wi th such continuing prograirs. This is

explained in Appendix 6.
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Dep~mouou of Pvds4rn cs . School of Mcdicin~ . Dirvctp hons 322-3377

January 16 , 1 975

Dr. Harold Balbach
Env i rorinental Sys tem Branch -

U.S. Army Corps of Eng i neers
Construction Eng i neer Research Lab
P.O. Box 4005
Champa ign, I l l i no i s  61820

Dear Dr. Balbach:

For some months , po ssib l y the past severa l years , I have ~~~~ conscious
of what mi ght be called an ep idemic of histop l asmosis in the genera l area
of Hopkinsvi He, C l ark svi ll e , parts of Western Tennessee--in and a round Fort
Campbell . This was repeatedly called to my attention by the number of tele-
phone ca ll s that I have had about the diagnosis and treatment of pu lmonary
histop lasmosis. While this is usually a relative l y ben ign disease , it a l s o
can be dissem inated and almost uniform ly fatal . Also because cS-f the protean
nature of the disease spectrum it is of grea t concern to the ph ysician ,
parent and dependent alike. The differential diagnosis invo l ves many even
more seriou s entities from tuberculosis to malignancy and leukemia. In any
case , after  a ser ies of telep hone consul tat ions , I was o f f ic i a l l y inv ited to
Fort Campbell in September 1 974 to give a lecture about this disease. The
epidem iology is interes ting in many ways but there ~s no doubt that the dis-
ease is transmitted by bird d roppings . A number of important ep idem io log ica l
surveys have been conducted dating back to 191+5 by the United States Public
Health Service in this regard . Dr. Leo Furculow , formerl y of the U.S. Public
Health Service and now on the faculty at the University of Kentucky . could
conf i rm this. A number of ep idemiolo g ists at the Comunicabie Disease Center
in Atlanta wil l  likew i se confirm the fact that the avian species is a means
of transmission of the disease. Starling roosts have been spec ifical l y
imp licated . -

I am familiar with the extent of the bird population in tha t genera l
area. it wou ld seem axiomatic that when a well recognized prob l em becomes
a menace or a burden to a community the c~vriunity would and should do some-
thing about it. In th is case , the Un iced States Corps of Eng i neers would
seem to be the log ical agency to take i ts  responsible place in the prevention

L of disease for which the community and the Armed Forces should g ive addi-
tional votes of confidence and credit.

If there is further information that I could contribute ts the solution
of n is prob l em , I will be happy to correspond or make an on the spot survey

Amos Christie , M.D. 11— 63
Professor of Pediatrics Emeritus
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