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ta. AeSTIIACT 7 
This ·report provides the status of the ~parcment of Defense Environmental G,ualit:.r I 

· ?rogram as of l .;anuary 1972. !t discusses the overall Defense Department policr 
and progra:ns for the protection and enhancement of the nation's environment and 
indicates the •1arious organizational elements involved and their respective re.q:cn• 
sibilities. The specific prcgrat1s of the Defense Supply Agency, Army (Military 
Activities), ArnrJ (Civil Works), ~:avy and Air Force are reviewed in se~arate char-
ters. These. programs include those to abate air, wter, noise, land and radiaticr: 
pollution: scl__U ita.ste, toxic and '.,azardous !?laterials disposal; research and 
develop~ent activit:~s, training programs, and the enhancement of the ~nvironment. 
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FORWARD 

This report replaces the Annual Report 

published in previous years by the Department 

of Defense Environmer;tal Pollution Control 

Committee. The report provides information 

on the activities and accomplishments of the 

Military Departments in the Environmental 

Quality Program. It discusses the status oi' 

the Department of Defense pollution abatement 

progrems, the items of continuing interest, 

and subjftccs that will require increased atten-

tion in the future. 
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Department of Defense 

A. Environmeutal Quality Organization 

l. All DoD envlronmental quality policy and coordination ac-
tivities have been consolidated under the Assistant Secretary of 
Defense (Health & Environment). A Deputy Assistant Secretary of 
Defense for Environmental Quality was appointed in October 1971 and 
a staff was established (see Figure 1) to provide coordination with 
the Council on Environmental Qua.11 ty, the ED'lfi;.-onmental Protection 
Agency and other governmental agencies. lhe responsibilities of this 
office inclme: 

a. Assuring effective coordination w1 th other elements of 
the Of!"ice of the Secretary of' Defense and w1 th non-military 
agencies involved in environmental quality matters; 

b. Identifying and evaluating on a continuing basis 
activities and conditions affecting environmental quality; 

c. Insuring that environme11tal quality problems 
associ~ted with the use and production of new materials are 
recognized and provisions are made for their abatement and control; 

d. Implementing pertinent Executive Branch guidance 
concerning envi:r.oDMental quality programs; 

e. Providing advice on the probable environmenta· .. con-
sequences of major activities of DoD components affecting the 
quality of the environment; and 

f. Management Control of the DoD Environmental Pollution 
Control Cammi ttee. 

2. A DoD Environmental Pollution Control Committee consisting 
of representatives from OSD and the Military Departments provides a 
means for rapid coordination of requirements levied on the DoD by 
nonmilitary agencies and for developing and reviewing pollution 
abatement programs. An essential element of success in the DoD 
Environmental Pollution Control Committee is that the members are 
action officers of the agencies they represent. The Chairman and 
Executive Secretary of the Committee are Directors on the staff of 
the Deputy for Environmental Quality. 

3. Concurrent with the reorganization of responsibilitie~ P~id 
functions within the Office of the Secretary of Defense, ea::h cf the 
Armed Services and ai>efense Components, including the Organize_ t1 on c•f 
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I -- .I - - ¥.Z . i I IS SP4QAUIZUA ¥ .&A4Jt4¥ I M ,'!'Ii< 1#4¥1 • ;;:.. " k -;- 5% ,¥.AM.#fol,J;::.;;:s, 1!11111{111 

OFFICE OF THE ASSISTAl'fl' !3ECRETARY OF DEFENSE (J-raALTH Al'ID ENVIRONMENT) 

ftdvisory 

r 

l-Deputy Assistant 
(Health Resource 

'zj ..... 
'1 
Ill 

I-' 

& Programs) 
Secretary j 

,·---~~istant Secretary ot Det'ense 
(Health & Environment) 
----------------------Principal Deputy 

ExecutiVE" Officer 

f 
I I 

Special Aesi s1 
tor 

Dental AttaiJ 

;~~-. -, 

_,__ 
Deputy Assistant Secretary Deputy Assistant Secretary Director ·ate For 
(Environmental Qcality) 

-·-···-

Directorate for 
Environmental Management 

; & Special Programs 

Directorate for 
w __ Environmental Media 

' i r--f _D_i_r_e_c_t_o_r_::.te for J 
ncategorical :rograms 

Dir~ctorate for 
~l'Planni:-1g & "l'atura.l 

Resources 

(Drug & Alcohol Abuse) Prot'essi onal Service-a 
ii' 

Richards. Wilbur, M.~. 
3 ~'anuary 1972 

0 ___ ___ ..:...,- • - ~ L ···-·. 4 ••-- · .......... •~----~---··-~-..,-L_.........i-....... ....,~;,{ ••• ·*,_ w' * • ~->· Jr t tt:'1' 



-- ....... , ....... 

t.hP. Joint Qliefs o! Staff', has establ1£ed an identifiable organiza-
tion within its structure to deal specU'ically vith envb'ODiDental 
quality -.tters. 1hese organizations a...-e be!DR staffed lrl.th officers 
and civ-11 service employees long experienced in the field.'3 or 
enviro1111ental qualit-J - envirol'IM!ntal. ,!ngineers, bloaedical 
specialists, entomologists, agronomists and others. 

B. Enviromental Qua1':ty R>llcy 

It is the pol:lcy of tne Department of Defense that: 

1. Pollution of the enviroDEnt by the 1.ili>Lal.lations, facilities, 
equi:pEnt, vehicles, and other property ovned am./or operated by the 
It>D shall be controlled. 

2. All Departr.aent of Defetse components 'Will demonstrate 
leadership in pollution abatement and will cooperate in tbe devel-
opment ot pollution abatement programs with local comnunities. 
Defense components 'Will take positive action to accelerate the pace 
of corrective measures to conform to environmental q\.18.11 ty 
standards. 

3. Where resources to accomplish pollution c, • 1trol are limited, 
priority of effort will be afforded in accordance "'i th the following 
order: (1) those situations which constitute a direct hazard to the 
health of man; (2) t.hose having economic implications; and (3) 
those which affect the recreational and esthetic value of our 
natural resources. 

4. Maximum effort will be made to incorporate environmental 
pollution preventive measures in the basic design for weapon sy~tems, 
military materiel, tests and exercises, and projects for rehabilita-
tion or oodification of existing structures and new construction. 

5. Department of Defense components will cooperate fully with 
the Environmental Protection .Agency and other Feder'.l.l agencies, and 
will comply with such p:iblished standards and criteria relating to 
pollution abatement for Federal agencies as ar~ promulgated by those 
agencies or by State and local P.gencies. 

6. Environmental pollution surveillance resources of each DoD 
component will be utilized to the extent that circumstances permit 
in interservice support of other DoD components. 

7. The use of municipal or regional waste collection or dis-
pe,sal systems shaH be the preferred method of disposal of liquid and 
solid wastes from DoD activities. 

3 



8. ~llution abatement at oVP£"Seas installations will, t.o the-
extent practie&ble., conform to tte foregoing l,>Olicies particularly 
with respect to cooperatio!l "1tb COJIIIUllity programs. 

-c. P:ograin t.o Protect and En.1-.ance the F.nvironment 

1. Executive Orr.er 11507, dated 4 February 1970, which super-
seded Executive Ord.et" ll.262 of 26 May 1966 and Executive Order 11268 
of 2 July 1966, est'J.blished the President's policy with respect t.o 
the protection and enh&.lcement of the quality of the nation• s air and 
water resources. ~e Executive Order requires that air and water 
pollution clean-up to meet -2xisting standards be complete or underway 
by 31 DF.!cember 19~·2 except for those situations where extensions are 
granted by the O..i:'tice of !mlagement and Budget (0MB). Extensions 
are considered where additional engineering study is reqUired t.o 
determ1ne the bes ... corrective masure, the standards have not been 
established or est.ablished too recentj,y to permit programing of 
funds, -;;t" t.o permit participation in a regional system. 

2. In accordance Vi tr. the Bureau t'f the Budget (now Office of 
Management and Bud.get) Circulars A-78 &.nd A-81, both revised 18 May 
1970, the Depar~.:1t submits an Annual Plan, with quarterly updates, 
to the 0MB detailing its deficiencies and its plan of correction. 
Requests for fun~s t.o correct the deficiencies are then included in 
the .Annual Budget. Congressional support for the DoD Environmer;tal 
Program has been excellent. A S\lllllll&ry of the funding plan follows. 

($ millions) 
FY 68-71 FY 72 FY 73 (Budget} 

MCP 
O&M 
PROC 

191.9 
22.3 
25.2 

239.4 

112.1 
15.9 
18.8 

146.8 

172.2 
20.4 
46.1 

238.7 

3. FY 1972 Air and Water Pollution Abatement Con::;tructi~n 
Program Funded by Congress. 

See Appendix B 

4. FY 1973 Air and Water Pollution Abatement Construction 
Program Submitted for Congressional Approval 

See Appendix C 

5. Future Programs 

Although funds for the military construction program to abate 
air and water pollution on military installations have been increased 
for Fiscal Years 1972 and 1973 to meet the 31 December 1972 deadline 
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of E. o. ll507, the Ik>D will face even greater requirements in 
FY 1974-77. Costs will stem from a requirement for continlled 
investment in watgr pollution abatement projects which have been 
de~d pending integration with municipal/regional systems, air 
pollution abatement projects to meet more restrictive air quality 
standards and compliance with requirements of the 'Water Quality 
Improvement Act of 1970 pertaining to d.ischarge of wastes from 
ships. 

5 

Environmental Impact in Ik>D Actions 

1. 'lbe Ik>D has historicsJ.ly considered the environment31 
effects of its actions on the health and safety of its people. 'lbe 
National Environmental Policy Act of 1969 (P.L. 91-190) and related 
laws and directives have expanded this base to inclUG.e any major, 
actions, i.e., weapons systems, construction activities, training 
exercises and policy directives, which could have significant 
environmental consequences. 'lbe environmental impact of such ac-
tions must now be assesse1 in accordance with P. L. 91-190 as a 
part of the decision-making process, and in appropriate cases 
environmental statements must be prepared. By virtW:! of the magni-
tude of its budgetary and other resource requirements and the 
scope of its actions, the DoD has been the fol.!al point of scrutiny 
with respect to environmental issues. 

2. The DoD is complying with P. L. 91-190 and related :iirectives 
in a manner consistent with national security interests. Actions 
include: 

a. Altering the staff structure in DoD and the Military 
Departments to provide focal points for environmental matters. 

b. Issuing and complying with guidelines consistent with 
those published by the Cowicil on Environmental Quality for imple-
menting P.L. 91-190. 

c. Educating personnel at all levels regarding the need 
for considering environmental factors in all decisions. 

3. The Council on Environmental Quality published new guidelines 
for impleme~tation of P.L. 91-190 in the Federal Register on 23 April 
1971. The DoD issued DoD Directive 6o50. 1 "Environmental Considera-
tions in DoD Actions" on 9 At1gust 1971. (Appendix A) DoD is con-
tinuing to critically examine all of its programs to insure that 
proposed actions are consistent with natfonal environmental policies 
and DoD is assessing these actions to identify potential environmental 
impacts. Where such impacts are evident, DoD is preparing environ-
mental statements for review by other Federal, State and loca~ ag2ncies 
and the public. 
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E. 011 aDl llllam1ol.-s Natertals lbllutloll O>ntingeacy Plan 

DDD Dlrectbe 5()30.41 "Japlellentatton ot the Batlooal ~ti-
1,geuq 011 mil Buazdou Naw:rtals lbllutioa 0:lntingenc:y Plan,- bks 
been redrarted to retuct cballges lD tbe- llatlonal Plan. 'Jbe it,D is 
represent.ed OD t.be aatlooal BeSJJODM. teea aa ,,ell as the ten (10) 
regt<mal respomse teas. Closeq eaaociatr.d vt.th this prograa is t.be 
lbD policy on DPbeJ1ast Facillties vhich requires all.Defense coa-
ponenta to haw adeq,_.at.e rba1 Jast eapabillty by the end or CY 1976. 
Qaprehenai..e oil &rd oily ~te stmles are underva;y to identify 
shipboard &nd shore needs t.o aeet t'resident's •no intentional 
oil discbarges• goal. llaYy ship& are in t : :i.e proces~ ~r beihg back-
fitt.ecl vt.th controls and pipi.Qg 1"€,rislons to reduce accidental 
oil spills. 

F. lloise lb 1.lution Abateaent 

Jt,D bas continued to stress the reduction of noise from aircraft 
vbile in flight and alao during ground runup. Sound suppressors for 
power cbe~k pads 8IJd Jet engine test stand.£ ave been installed 9t ti. 

nUllber or <m.1S and ove:-sees bases ADd tbe sche~ule for next year 
Vill be accelerated. nie DoD approach to reductkn C'f aircraft noise 
in flipt inwbes redesign of t.he engine itself ,air inl-,ts, 
dui!ting) and mdifications in operational procedures. Complaints from 
sontc t,,Jom attributable to ailitary ait"craft opet"S.tions have shown a 
decrease over preYiou.s ye&·s due primarily to changes in flight 
corridors but we are continuing to ~'tudy the effects of such lx>om.; 
and met.hods of aaeliorating t.he situation. 

(; . Deep Water Dumping 

Al~ deP.p vat.er dumping of obsoletE•, un,-;erviceable mw1i tions has 
been swspena.ed _pending a study of all alternative methods of dispo!;al. 
An intenaive R/D i:-rogram is a 1 30 underway se~king alternativP method3 
of disposal vbich vill have nur&imal imps.ct on the enviror.ment. It t,as 
been lbD policy not to di,pose of biolog.lcal warfare agents or 
11.iuni tions at sea. 

H. Herbicides and Pesticides 

DoD has stopped the production of biological o:.~ toxin material 
and the development or acql!isition of biological or toxin weapcns or 
weapon systems which might lead to an offensive c:.i1::abili ty. Existing 
stocks of these materials are being destroyed in accordance with a 
comprehensive plan and vith due consideration for protect~.on of the 
environment. Existing production and research facilities are being 
trMsformed into centers for support of human h~alth, welfare and 
environmental programs. With onP. goal of reducing the ~nvironmental 
effects of the vegetation control program lr South Vietnam, a ban on 

.., 
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the use ot berbictcle CIUIJUE .for 111ll'tar7 o~ratiolls hu been 11fi:loeed. 
Adell tt9MJ J,-, DoD Jlaa c:ontra,!ted v1 tb tbe Jlat.tonaJ Acallte'O' o! Sct.eDce 
pi:suant to P.L- 91-"l~ per!'ora a eaaprebensift scientific 
at.Ill, to nalmte the ~lolo''1,cal ad emlogical ~uequences ~J" 
th1a prograa. fll1s rep,rt Vill be mde uaileble to the Coagress and 
the public vbeD COIIP.letecl. 

A DDD policy en the wse and ilsp>si~lon ot pesticides 1111d 
herbtclcles bas been 1)1Wlll.lpted. '!!ds pol-r..q places restrictions on 
tbe ue ot bard persistent pesticides and provldes spsc:lbl beacJJhag 
gu1dance tor tbe salt-.~ transfer or donatioo ot pestlcides/berbicldes 
eXCl!'SS to ])aI) requit'ellellts. 

I. Intematloml !nd.ro!mDtal Quality Pr.>gra 

Die tir1!t United Jlational Qmf'erence on the Hman F.nviro!a!nt 
vill be bel'1 1D Stocldrola 1D June 1972. ::!us aeetiDg vill focus 
vorld att.ention on enr...roilllental probleas ot t.be d-evelopf.Dg and the 
d.eve!.:,ped nations. nev 1Dt.ernat1oli8l. controls or egreeaents 
a..--e bound to 111pact on the wrld-vide activities of the Department 
of Deten&e~ and t.he DoD is represented on the Inter-Agency CoDlittee 
on Internat1onal F.nvirouental Affairs. In .;une 1971 a Defe113e 
.Advisor;Y Group on Matters of the F.nvironaent (DIGME) vas established 
t.o assure thorough c.lOrd:lnation of t.be views of all Defense elements 
on p>si tions t.alten by our government in preparat.ory work fc-r the 
Conference. 

'lhe Suckholm Conference agenna vi.11 include consideration of a 
Declaration of Principles t.oget.her vith action-oriented recoDDCndations 
t.o be taken at national and international levels. 'lhe Conference m&y 
also have before it one or more proposed environmentally-oriented 
international conventions. Proposafa provide for global JOOni toring 
of atmosphere and oceans, international infol'll'ation referral syst~m, 
development of criteria for selected pollutant release limit&, 
studies on critical sources of pollution and technical assistance to 
developing coa.rit:-ies in connection with their .::nvironmental manage-
ment pr~grams, their national resources, etc. 

ll.i~idru1 of U.S. national security interei.,ts, Defense representa-
tives hav~ attended international preparatory meetings to assure that. 
international proposals do not unduly conflict with the national 
security interest anJ., further, that matters touching upon controls 
or jurisdictional limits in the oceans are properly reserved for 
discussion and decision in the forthcoming Law of the Sea Conference 
or some other appropriate forum. But beyond these roles the DoD 
envircnmental qual:i.ty representatives have assisted constructively 
in the preparation and revision of many of the action recomm~ndations 
for the Stockholm Conference, drawing upon the environmenta] exp2rtise 
which exists within the DoD, 
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II 

Deteue Supply l,ceney 

A. JraYiromleatu Protection Orpnization 

D. 

flle AeeneY-vide ~tal Quality Pl'Ogr'U ial adainistered by the 
lariranaent&l Protection Office ri thin the Office ot the Director, 
Inat&Uatt.on• a Serricea, Field SUpport Diriaion. 

Air Pollution 

1. ProgJa Fllnding 

($ lllllions) 

F'!68-71 ff 72 _Ff 7~-
,cp .2 0 .a 
O&M 0 .03 0 

.2 .O?\ .o 
a. Emission Testing - Under the terms of an agreement between the 

Defense supply Agency and the Department of the Army, emission testing 
is performed for DSA by the u. S. Army Environmental Hygiene Agency 
(USAEHA). Testing and evalua~ion by USAEHA ensures that DSA faciliti~s 
are in f'ull compliance with loc~l and Federal air poilutior. standards. 

b. Petroleum Fuels - DSA is continuin£ to exert leadership in the 
area of contracting for low sulfur heating fuels in cooperation with 
the national effort to reduce air pollution levels at DoD installations. 
In particular, all f'uel oil and coal contracts for CONUS contain pro• 
visions which require contractors to supply fuels which meet either 
local, state, federal or DoD (self-imposed) restrictions whichever are 
most stringent. This DoD-wide program is progressing smoothly and DSA 
has ~chieved a high degree of success in obtaining fuels of the re-
quired low sulfur content. Several troublesome spots developed durir.g 
CY 1970 because of the general fuel shortages which became particularly 
severe on the East Coast. In a number of cases it became necessary to 
waive sulfur requirements in both coal and residual fuel oil in order 
to meet supply requirements. 

2. Automotive VeLicles 
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a. All nev cc:aaerci&l. aotoJ- vehicles, passenger carrying and 
cargo trucks purchased tor official. DSA use c0111ply with the 
lnvironaental Protection Agency's ffquireaents tor exhaust emission 
control systems. D8A vehicles dt!livered in California comply with 
the s2te's requiremi,nts tor exhaust emission control systems. 
While this Agency is not directly- involved vi th the development ot 
emission control systems, DSA keeps abreast ot the latest devel-
oments in this area. 

b. re., bas acquil'ed vehicle exhaust emission testers for our 
maintenance sh~ps. These testers are used to monitor the amounts ot 
carbon monoxides and hydrocarbons emitted by internal combustion 
engines which power vehicles, Materials He.ndling F.quipment (MHE), and 
other equii>lll«"nt. Exhaust emission testing has pa.id big dividends. 
Testing, which requires 3 or 4 minutes, determineR it an engine needs 
a major "tune up," minor adjustment, or is openting at peak efficiency. 
Engine adjustments indicated by the emission tester have reduced 
hydrocarbon and carbon monoxide emissions by as much as 6o1, in specific 
instances. 

3. Materials Handling Equipment 

All DSA MHE is tested and adjusted with emissicn testing equipment to 
minimize emission of hydrocarbons and carbon monoxide into the atmos-
phere. DSA uses two types of MHE, electric an,J gas operated. The 
latter type of MHE is run on 91 octane, no leacl gasoline wherever 
possible. The use of emiesion testers and no/tow lead gasoline 
significantly reduces the amount of air pollution that would be 
caused by operation of this type of equipment. 

4. Other 

Unl~aded Gasoline - In January 1971, DSA ran an cperational test of 
unleaded gasoline at the Defense Construction Sup~ly Center in 
Columbus, Ohio. This test verified that 91 octane no lead gasoline 
could be used in all DSA operating equipment (except fire trucks 
and ambulances) without sacrificing engine performance. The Defense 
fuel Supply Center (DFSC) located at Cameron Station, Alexandria, 
Virginia, is soliciting for low/no lead gasoline for all Federal 
agencies in the United States. It is estimated that most Federal 
agencies will be using low/no lead gasoline by early fall. 

C. Water Pollution 

1. Prcgram funding 
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I ( $ millions) 

Fr 68-71 FY 72 n 73 

K.'P .8 1.3 0 

06M 0 0 

.8 1.3 0 

2. Purchase ot Detergents 

DSA purchases detergents to ccaply with specifications prepared 't.,t 
the General Servi~es Administration (GSA). 

D. Land Pollution 

1. Herbicides 

DSA as a service/supply ~.gency has the responsibility for procuring, 
storing and supplying her~icides for the Military Departments, 
Defense Agencies and other Governmental entities. Under normal 
circumrtances, only those h,~rbicides which are identified in the 
Federal Supply Classificatio" are procured. 

2. Pesticides 

a. DSA has the same function with regard to pesticides as 
herbicides. DSA is currently storing a large quantity of pesticides 
such as DDT awaiting disposal instructions from higher authority. A 
decision has not been reached as to the disposal method for these 
stored pesticides. 

b. DSA is rep~esented on the Armed Forces Pest Control Board 
and is keeping abreast of the latest developments in the area of 
pest control. 

E. Noise Pollution 

DSA has completed noise surveys at severe.1 field installations to 
assess and lower noise levels, etc. We plan to extend surveys to all 
field activities completing these surveys by the end of FY 1972. 

F. Solid Waste 

1. Ge.rbage - Refuse. DSA disposes of the refuse and garbage in a 
variety of ways. Incineration is currently the met.hod used by 
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several DSA £teld activities and plans are being ~vet.oped tor 
insu.llatior. of pollution contrc,lled incinerators, or i.pro..eaer.t of 
ttisting tadUties, at certain locations. DiBP')sal in sanitary 
landfills, often in conjunction vi th <:e mercial contract, is the 
dlspos&.1 method used tt-t several DSA actl'rities. In all cases, 
dispo8&1 procedures .:ai,ply with loeal, state &l1d Federal pollution 
requirements. 

2. Defense Depot, Tracy, Cal.ifonda, bas developed • progru for 
recycling used lumber. A ccaaercial contractor reduces the scrap 
lumber to chips and sawdust which he then sells. T"nis recycling 
program has proved most successful. trom a financial., as well as a 
uollution prevention standpoint, and is being considered for 
utilization at other DSA activities. 

3. DSA has a vigorous wood recl&11&tion program at Centers and Depots. 
This prog?'em segregates reuseable l\lllber, thus, eliainating the 
necessity of tfisposing of the reuseable lumber and reducing the 
requirement~ for lumber procurement. 

4. The Defense Supply Agency is required to dispose of numerous 
types of dangerous and hazardous materials, occasionally in large 
quantities. Various arrangements have ~-een made for disposal of 
these items. Items are neutralized locally or, in some cases, 
s11ipped to local private specially constructed incinerators and 
burned. Di~posal in all cases is within local, state, and 
Federal guidelines for pollution control. 

G. Toxic and Hazardous Materials 

1. DSA has the respon8ibility ~or the storage, handling, trans-
portation and often the disposal of many toxic and/or hazardous 
materials. Th~se items ar~ stored carefull,v often in separate 
warehouses, and a.re disposed <.tf where necessary with extreme 
caution. 

2. DSA has 1'18.de local arrangements at &everal locations to dispose 
of dangerous or hazardous materials in private incinerators con-
structed for this purpose. In all instances, DSA stringently 
observes local, state, and Federal regulations. 

3. DSA occasionally disposes of dangerous and/or toxic materials by 
selling to selective qualified purchasers who have been certified as 
being capable of handling and ,rocessing these materials. 

H. Research and Development Activities 

The Defense Documentation Center (DDC) has the responsibility for, and 
is the central DoD repository for DoD f\tnded technical research and 
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clnelcw;aeut taro,,watlGS. Thia ~onatlcro anailable to tbe 
Nilltar:, Depu-trim"'.a tal c.cmmwut agenciea aid ~tr t,a0tndora anti 
gruteu. At tbe ·Pl'•SJllt f;iae, _ll)C ia preparing special CClll()ilationa 
or abatnctl 11t ropozta ,-.rated br DoD Reaearch_ 8114 DneJ.o.-ent 

_ Progrw b the aia ot 8IIYirallleDtal pollution u4 protection. All 
-reporta ldd.eb do not~ ~ial prot«tioa tar reasons i,f 

or ethie&l or propriei.arT ccaaiderationr;, are anounced 
and IIIIC1e aftilable to -t;he acieatitic camnott7 lwdiately. 

' I. Proclaeaeot Policiea __ , 

'ffle- Detenae 9upp1J' #tl,enq is governed by policies eatM>lisbed by the 
Aned SenieeD Regulation Caaittee. A suggested 
Serviees Regula~ion Change ia currently Udder study 
vbich would requ1n contractors to ca.ply with all local, state and 
Federal requ:ireaents and regulations, bovever, a final d~ision bu 
not been reached. 
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Department of the Ara, 

~.ilitary Activities 

A. Environmental. Protecti,'Jll Organi~tion (See Figure 2) 

The Deputy Chiet of Staff tor Lcgistics is 1-esponsible for: 

1. hercising primar:r Army Staff responsibility for the 
coordin&.tion of enviromnental preservati()tj and impr.ovement activities 
within the Army. 

2. Establishing a central point of contact for the coordination 
of environmental control and abatement actions, and 

3. Conducting, on a continuing basis and in coordination with 
appropriate Staff agencies, a comprehensive review of Department of 
the Army sta.tutory authority, administrative regulations, policies, 
and procedures - including those relating to loans, ;rants, contra<:ts, 
leases, licenses, or permits to identify deficiencies or inconsisten-
cies which prohibit or limit full compliance with the provisions of 
the National Environmental Policy Act of 1969 (NEPA) and Executi~ 
Orders 11507 and 11514. 

The other Arr-;ry Staff agencies are responsible for designating points 
of contact (by name) for environmental protection and enhancement 
activities and to: 

1. F.stablish a planning capability for environmental polluti<-'l 
cont"'.'ol E.nd assure its consideration in the discharge of agency 
functional resp."'nsibilities, and 

2. Coordinate planning and actions which i.mpact on environmental 
quality control with DCSLOG. 

Within the Office of the Deputy Chief of Staff for Logistics, the 
offic,? of the Director of Installations was charged with the DCSLOG 
responsibility and to establish an organization for that purpose. 
The Army established an Environmental Office within the Office of 
the Director of Installations in early 1971. Figure 2 is an .:-rgan-
ization chart which indicates organizational responsibilities for 
environmental protection and enhancement activities within the 
Department of the Army. 
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B. Air Pollution 

1. Facilities. 

a. The Arm:, has had a program W'.derway for the elimination o: 
air pollutant emissions fran facili.ties since Fiscal Year 1968. ft 
swmnary of the funding levels for this program is a.c foll.OW's: 

MCP 

O&M 

PROC 

FY 68-n 

14.4 

6.1 

7 

2L2 

($ Millions) 
FY 72 

5.7 

1.7 

7.4 

FY 73 

31.4 

.2 

32.1 

b. Eluissi.>n Testing. The medical a.nd engineering agencies 
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of the Depa.rt.ment of the Army have special expertise in environmental 
assessments t.o determine those projects or operations for which 
controls a:e required, to design controls a.nd to assure efficiency 
of contr0ls applied. The medical department and its Environmental 
Hygiene Agency has the capability of entering any Army installation 
and preparing studies, based on measurements, of the environment, in-
clud~ng air and water emission baselines, to determine the necessity of 
revising controls to protect the enviromnent and the preparation of 
criteria upon which to base the design of the controls. The Chief of 
f.ngineers maintains the capability of designing and installing the 
necessary facilities to provide the required protection. Additionally, 
the Chief of Engineers is emphasizing the need for more and better 
monitoring equipment at each i~stallation to assure compliance with 
all air and water sta.ndards. 

c. Petroleum Fuels. To minimize the emission of sulfur dioxide 
from boiler plant stacks, petroleum fuels for boilers are JOW required 
to contain a lower sulfur content than previously permitted by Army 
specifications. The Army is using low sulfur oils wherever necessary. 

d. Industrial Type Plants. The Army, in its progrmJ:/ to modernize 
its production facilities, is ''closing" its production processes to 
constrain the emission of gases from its lines and to reduce its 
operating costs. Some of the processes now used permit gases to escape 

!/ Thi:! guidance for the Production Base Support Modernization Program 
levels, FY 72-76, establLhed first priority to modernize facilities 
which are major pollution sources. 

1 
1 
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during prod~ction. This increases the coRt ot production and causes 
undesirable pollution ~t the air. When the lines are modernized, the 
gases ic nia.ny cases will be recycled to tbe prod.uction process with 
reduction in cost am ~liminaticm ot pollution. Similar constraints 
in th~ mot\ernized production lines will reduce or eliminate water 
pol~.ution. In addition, through its manufacturing techniques and tech-
nology program, the Army is seeking improvements to turther reduce 
losses to its processes. In those cases where the improved production 
lines do not remove ell ot the pollution, the Army is constructing 
special pollution abatement facilities. 

2. Automotive 'l1ype Vehicles 

a. All new commercial types including passenger and C&.'t'go 
vehicles purche.sed for the Army, comply with applicable emission 
standards. 

b. In October 1970 the Army published a requiremE·nt that 
required pollution control characteristics be included i11 che qualita-
tive ~.ateria: Davel~pment Objective, the QM Requirements and the Small 
Development Requirement. The impact of the Army's decision should be 
reflected i.n tactical wheeled vehicles coming off the production line 
in early 1972, In addition, the Army has under development a hybrid 
internal combustion engfoe that 13 expected to meet the emit1sion 
standards for the late 1970's. 

3, Ships. 

Many of the Army's vessels are towed; many are small gasoline/ 
diesel craft and SOIL~ are driven by outboard propulsion units. How-
ever, the Army is developing a prograt:' which is expected to assure 
that the Army's water craft comply with all air pollution contrcl 
standards. 

4. Aircraft. 

The Army is looking at the Air Force as the lead agency for 
aircraft and to determine the appropriate course of action tu be 
followed. In the meantime, Army research and development programs to 
eliminate or reduce the signature from aircraft are assisting in the 
elimination of some pollution. An example of this type of program 
is the Army's on-going program to reduce helicopter noise. In the 
meantime, the Anny is examining emission from Army peculiar type 
aircraft to determine the course of action required, if any, to re-
duce emissions. The Army has a program to provide sound and other 
emission reducing test cells wherever required. 
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5. Construction Equipment. 

There has been no coordinated industry work on this problem. 
Some large companies are doing ·.research work. The Construction 
Equipment Manu.facturers Association and the Society of Automotive 
Engineers, Construction Equipment Division have begun work with 
certain segments of the industry. This is in the initial stage. 
General Provision 12 of Standard Form 23A, General Provisions, 
Construction Contracts, makes the contractor respnnsible tor compli-
ance with all Federal,State and local laws in connection with the 
prosecution of the work. This would be applicable to air pollution 
by contractors' construction equipment. In addit!on, a Special 
Provision as follows is included in applicable cohtracts: "SP-48. 
AIR POLLUTION CONTROL: The Contractor shall conduct his operations, 
including the disposal by burning of debris, treeP, logs, stumps, and 
other combustible material, in accordance with the pill'poses of Clean 
Air Act, as amended (42 U.S.C. 1857), as implemented by E. O. 11507, 
5 February 1970. Disposal by burning shall be in accordance with the 
air pollution standards prescribed by the State, Community, or instal-
lation where the burnir.g is performed." AR 11-21 requires Army 
agencies to use maximum effort to incorporate environmental pollution 
prev~~tative measures into the basic design of military materiel. 
Tais would include tactical construction equiprr.ent to be used in the 
Uniced States. 

6. Materials Handling Equipment. 

Much of the Army's materials handling equipment is of the low 
emission type. This is caused by the normal safety standards whic~ 
dictate the requirement to avoid explosions or reducP the health 
hazards to Army personnel working in buildings or other enclosed 
structure~ where materials handling equipment is used. Much of this 
type equipment operates on liquefied petroleum gas (LPG) or with 
electric power. In the case of the gasoline driven equipment, it is 
expected that the Army will follow applicable standards as they are 
determined and the lead of the conunercial manufacturers of this type 
of equipment. 

7, Specifications for paints, varnishes and other volatile 
substances. 

The Army's Surgeon General identifies and sets tolera.nce 
limits on toxic, hazardous or dangerous materials used in the Army's 
operations. These include toxicity, flash point and flammability 
considerations. Currently, in the use of these volatile substances, 
the Army's air pollution control program considers pollution em~ssion 
from paint shops and laundries (dry cleaning) and is elimir.ating this 
pollution wherever required. In the case of paints u3ed on the Army's 
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fi.F!d facilities, the Army follows the lead of the General Services 
Administration who bas overall responsibility in this area. In the 
case of military specification type paint, the Army Materiel Camnand 
is the responsible Army agency. Array Materiel COIIIDB.nd bas an on-
going program to eliminate or reduce air pollution caused by this 
type of paint. 

8. Unleaded Gasoline. 

The Army is revising the Federal specification for automo-
tive gasoline which will limit th~ lead content in gasoline used by 
DoD. The Army has distributed low lead/no lead gasoline to all. Army 
inst~llations and is using it in all automotive equipment where it 
ba3 been determined that fuel will not damage the equipment. How-
ever, for most of the Army's tactical fleet, it is necessary to 
operate a test program to assure that the fuel is canpatible with the 
equipment. The Army bas an on-going program to determine the appli-
cability of this fuel to its tactical fleet and will use the fuel 
wherever possible. Additionally, all retail outlets on the Army's 
installations have available for resale low lead/no lead fuel. The 
necessary modification which bad to be accomplished for the instal-
lations to accept this type of fuel cost the Army and Air Force 
Exchange Ser,ice about $1.6 million. 

C. Water Pollution 

1. Installations. 

a. Military Type Installations/Activities, 

(l) The Army has been active in abating water pollution 
for many years. Even prior to and during World War II the Army 
constructed numerous sewage treatment facilities. Although these 
facirities were constructed primarily to protect the health of the 
Army's military personnel, they also provided direct benefit for the 
general public. As a direct result of Executive Order 11258 
(November 1965) the Army initiated an overall plan for a Five-Year 
program to improve its waste treatment facilities and, in a few cases, 
provided treatment facilities where none existed. 'i'he first major 
funding of corrective construction projects was received in Fiscal Year 
1968 and together with funds received in Fiscal Year 1969, 1970 and 1971, 
now totals approximately $83 million. With adequate funding support, it 
is expected that actions necessary to correct discharges will be com-
pleted or underway (as required by EO 11507) by 31 December 1972, How-
ever, it is anticipated that upgrading of State and Federal standards 
in the future will cause many n~w projects to become evident even 
though the concerne<l '~stallati l ~~ may be in compliance with current 
standard::;. 
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{2) Funding Le,-els 

($ millions) 

FY 68-71 FY 72 Fi TI 

MCP 49.0 33.6 36.5 
O&M .3 .2 

PROC 6.5 1.1 

55.8 

b. Production Type Facilities. 

The Army's modernization program to improve the 
manufacturing process and reduce the cost of the end items also has 
caused lessening of pollution from those facilities. Where pollution 
exists after modernization or the modernization is planned too far in 
the future, the Army has taken steps within the mHitary construction 
program to abate that pollution. It should be noted that the moderni-
zation program has recycled many formerly waste1 products with 
attendant low~re~ production costs and pollution abatement. 

2. Ships 

Inasmuch as the Navy is the lead service concerned with 
vessels, the Army will closely monitor the Navy's program and will 
install all necessary equi:_:,,nent as ,..:.he state of the art permits. 

3, Oil 

Army Responsibilities. Wi thi:1 the P.rmy, responsibili tks 
for dealing with oil spill problems have been established as follc~s: 

The Chief of Engineers is responsible for the technical 
requirements in the design and construction of fixed installations, 
including deballast facilities, to assure against oil spills at 
those installations, The Chief of Engineers ir. also responsible for 
technical ad·,rice and ::1.ssistance to the field a.nd monitoring the Army's 
overall program to a.ssist in abe.ting damage f.rom spills caused by 
others. The Army Materiel Command i::; responsible for implementing 
re:quirements to assure proper design of Army vessels and small craft 
ti.) the end that we will have no oil spills from those vessels. In 
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the operation ot oar- wssela, the ... ten haw been cba.rgi!d with the 
respanaibllity to assure that the wssela do not pap ~ilges con-
taining oil or other contaainants into bl.rbora, lakes, rivers, bays 
or within other probt:..1~1 waters. 

4. Purchase ot Detergenta. 

a. AMT Laundries. 

The cleaning caq,ounds used in Any laundries contain 
little phosphates vben cmpared to the cleaning ccwpuunds tor home 
use. The Al'll,J is aon1 tcri~ CCllll'lercial laun:Jries and industrial 
advances ..md: as the stai;e of the art permits, will elim.nate the 
Dllllll aowita ot phosphates eourently caaing troll our laundries. 

b. For Resale Use. 

In the case or detergents purchased tor resale on Anny 
instal.L,tlon&, the Army and Air Force Excb;u]ge Services makes avail-
able tor resale those ca.odities which the military personnel and 
their de~ndeuts demnd. The Army is not taking any action to pro-
hibit the resale of high phosphate soaps on its installations but is 
ei.couraging its personnel and their dependents to desire to eliminate 
high phosphate detergents frO"J their household ~s. 

D. Land ~.aoagement, Conservation, Herbicides and Pesticides 

1. General °rogram and Soil and Water Conservation. 

The Land Manae-~~nt Program ir. the Army began during World 
War TI. The principal function wast(' establish and maintain dust 
anrt erosion control in newly established military installations by 
rev~getatiou of thousands of acres of land that had been graded for 
construction of airfields and new training facilities. Wood products 
were in s:iort supply; consequently, a number of sawmills were estab-
lished to proiuce lumber on installations with sufficient timber for 
this program. After World War II, the Land Management Program was 
continued and includes Land~ Fo1estry, Fish and Wildlife. The pr~-
gram _, dudes approximately 317,000 acres of improved e;rounds, ar.d 
12,9X,OOO acres of unimproved grounds. The various programs consist 
of nn.ltiple uee of the land in conjunction with the primary military 
missicm. Maintenance of improved grounds includes turf grass manage-
ment, maintenance of trees and shrubs, and erozion control. Agricul-
tura.l leases are administered under AR 405-80 and the Army is 
revising internal regulattons to provide that land use regulations 
incorporated in all agricult,~ral lea5es be designed to maintain and 
increase soil fertility and avoid soil erosion and other types of 
agricultural pollution. Compli~nce will be accomplished through the 
annu&.l compliance inspections. AR 420--74, Natural Resourc~s -- Land, 
Forest and Wildlife Mar.ngement, ™ 5-630, Grounds Maintenance and 
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IMDd Managellent, and 'l'M,-631 Woodland Manageaent, prescribe 
policies in f!ODnection with conservation, tish ana v ldlifet and 
natural beauty. 

2. Herbicides. 
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The Aray recognizes herbicides as valuable materials for 
econcaical control of unwanted vegetation and that mishandling ot 
1-.erbicides can result in da1llage to valuable vegetation, domestic 
aniala, birds, fish, vlldlif'9 and man. Only standard issue 
herbicides are aormally used. Where substitutes are proposed for 
those listed in the Federal Supply Catalog, they must be approved in 
accordance vlth applicable Army regulations. These regulations out-
line responsibilities and establish policies to provide DBXimum 
efficiency and safety in ,:ontrol operations. 

3. Pesticides. 

a. In June 1970 the Army advised all c011111&nds of the DoD 
nstrictions on the use of DDT. During the fall of 1970 the Arrey 
initiated change& to AR 420-76 that are intended to limit all per-
missable uses for DDT and t'he other chlorinated hydrocarbon insec-
ticides. The AR will permit those persistent pesticides to be used 
only for those essential purposes for which there are no reasonable 
substitutes. 

b. President's COIIIDi ttee on ~r.sticides. A working group 
of the Environmental Quality Conncil (CF '· includes a Program Review 
Panel. This Panel is studying the pest ~- .trol program of all Federal 
agencies in order to provide reconmendations concerning pest control 
to the working group of '.ihe CEQ. The Army also provides representatives 
to several other panels of the working group. 

c. Armed Forces Pest Control Board. The Arn:ed Forces Pest 
Control Board (AFPCB) was established by DoD Directive 5154.12 of 
12 August 1968 as the coordinating agency for the DoD in all phases 
of pest control. The Board provides technical consultt:.tion, guidance, 
and coordination among the mili tai;r departments in pest control oper-
ations, logistical management, and RDT&E programs. The Chief of 
Engineers and the Surgeon General provide Army representatives for 
this Board and from time to time find it appropriate to request that 
the DCSLOG, lJ.~ provide representatives at special meetings of the 
Board. 

E. Noise Pollution. 

The Army has had noise pollution abatement requirements in the 
design, construction and operation of its facilities and equipment 
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tor a significant nUllber ot years in the past. However s 11Uch ot this 
~ttort baa been directed aa a hearing conservation prograa to protect 
Any personnel. Additionally, in the construction ot facilities to be 
located adjacent to civilian c011BW1ities, such aa the Anty's NIKE sites, 
tbe tesign ot the facilities included consideration ot noise pollution 
and its illpact on the civilian caamities. The Al"llY's Technical 
Bulletin TND 20~, subject: Noise and Conservation ot Hearing, 
25 January 1965, specifically addresses the problem as do various 
construction criteria doc,nents published by the COE, DA. Following 
camr.ents includ~ intOl'Dl&tion concerning some ot the Anay's R&D work 
in this area. 

1. Specific Research and Development Work. 

a. In Fr 1970 the Army a118.rded a contract tor "A Review of 
the Adverse Bianedical Effects ot Sound in the Military Environment." 
This one-time contract pri-.rily addresses noise-induced hearing loss 
and the many variables that may affect the onset, nature, and severity 
of such hearing loss. Consideration is being given to the adverse 
effects ot noise on the efficiency of the soldier in performing his 
duties and the potentially adverse effects of excess sound on other 
than hearing loss. 

b. The Chief of Engineers is planning to do initial research 
work concerning environmental protection 1uring construction ac-
tivities. This work will seek to identify causes and effects of 
pollution (including noise) during and, as a result of, construction 
operations and to provide economical and reliable control criteria. 
Other R&D activity in the past permitted the Army to publish 
Technical Manual TM 5-805-4, Noise Control for Mechanical Equipment, 
during September 1970. 

c. The Surgeon General is developing or has uniierway researc!1 
a.nd development projects covering "Traumatic Origins ')f Hearing Lof.s," 
"Auditory Perception and Psychophysics," "Acoustical Environment of 
Army Aviation Personnel," "Vibration'' and other matters. The desired 
end result is to abate noise pollution hazards involving Army 
personnel as well as the general civilian popuJation. 

d. The Army Materiel Command is expending major effort in 
R&D of noise to imp-rove health conditions, decrease signature of 
equipment (i.e., lessen detection time and distance) and to improve 
communications, fire accuracy and operator capability. All of this 
work has spin offs to lessen noise pollution, 
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e. In addition to its own ettorta, the Army is closely 
aonitoring the work being dontt by the other military departments and 
other Federal agencies to assure that we incorporate up-to-date 
criteria in the design of 0dr equipment and t&eilities. 

Thermal Pollution 

The several large power plants operated by the Army were 
designed and are operated in compliance with current standm-ds 
relating to thermal pollution of the water. 

G. Radiation Pollution. 

The Army has a significant amount of equipment or facilities 
that could possibly be considered as sources of radiation pollution. 
The primary possible source would be our radars. other possible 
sources, all carefully controlled, are our labcratories, power 
plants, weapons systems, luminous gages, ovens and X-ray equipnent. 
However, the Army maintains a rigid system to provide for the pro-
tection of the health and welf&rf! of Army personnel as well as of the 
civilian population. The Surgeon General of the Army is responsible 
to and does ensure that Army Regulations prohibit significant radia-
tion hazards. In the case of our radars, safety distances are 
rigidly determined and adhered to. Additionally, locks and stops, 
standard operational procedures are all aimed at preventing the radars 
from causing hazards. Ineof'ar as nuclear power sources are concerned, 
the Army h.as several of the_se plants. Ea~h plant was designed in 
accordance with the state of the art and the applicable AEC regula-
tions. In the case of our nuclear weapons, the Army has a strong 
and continuing nuclear safety program both to protect the weapon 
system itself and to insure that no accidents occur. For all of these 
items and for our ovens, laboratories and other possible sources of 
radiation, we maintain a careful system of checks and balances which 
are based on the medical requirem~nt to protect the health and wel-
fare of our own personnel as w~ll as that of the general population. 
AR 11-21, Environmental Pollution Abatement, provides basic Army 
policy on radiation pollution. Additionally, AR 40-583, radiation 
from microwave ~nergy, provides procedures for control of potential 
hazards to health of personnel. Similar regulations provide pro-
cedures relating to control of hazards from other type emitters. 

H. Solid Waste 

1. AR 11-21, Environmental Pollution Atatement, and AR 420-47, 
Refuse Collection and Disposal, provide bas~c Army policies on solid 
waste disposal for real property facilities. 
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2. Nonindustrial Activities. 

a. Recovery and Sales Operations. 

(1) Organic Material - Waste Food, etc. In the cases 
where there is a mrket, the Army segegates waste food and disposes 
of it by sale as edible garbage or tor rendering into reusable 
•terial. In i.ts nonsegregated condition, where there is no deand 
for the material, it is disposed of as trash. 
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(2) Organic Material - Paper, Cardboard, etc. In those 
cases where markets are available, the Army segregates this material 
and disposes of it by sale. 

(3) Inorganic - Metal. In many instances this material 
is also disposed of through sale. 

(4) Inorganic - Gla&s. The e~onanics involved in the 
reuse of this material have prevented its sale. 

b. Disposal as Trash. The Army disposes of its waste 
trash, which is not suitable for sale or donation to authorized organ-
izations, by the conventional methods used throughout the services. 
First emphasis is placed upon local cammmity trash ~ollection systems. 
The Anny also uses on base sanitary land fills or incinerators or the 
trash ls removed and disposed of by private contractors. However, in 
all instances, the Army bases the method used upon the economics ot 
the local situation, the availability of satisfactory land for the 
sanitary land fill or of a municipal service or private contractor. 
However, regardless of the method chosen, the Army is careful to 
assure that local, State and Federal standards for air and water 
pvllution abatement are not violated. 

3. Industrial Activities. 

At the Army's manufacturing plants there is a significant 
amount of waste generated in the production proces.':lr.:s itself or as 
a result of these processes. The question relatinJ to these 
production facilities has customarily been how can \~e dispose of 
our wastes? This question is no longer satisfactory to the Army. 
Accordingly, prior to modernization of our production facilities, 
we must ask ourselves: How may the objectives for which our 
product is manufactured be best met? The answer to t11is question 
immediately suggests that manufacturing processes might be changed 
to produce lesr waste, that waste produced be recycled into the 
process wherever possible and that remaining waste be converted to 
a useful and salable product. We are currently doing all of these 
in the plant modernization programs and through these programs, we 
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hope •ini•iu .ate frm our planta. 'l'be nomecyclable, DC:!alable 
traah will a problea to u. Hovewer, became ot on-going 
research and dnelq:aent in the incineratian ot exploalws 
vutes, ve will shortly haw aftilable the teclmical cap&bility ot 
burning vaate exploslwa vi tboat polluting the air. '!be Am.r' a 
plans include the conatruction ot inc1"rators tor Ws Jm"FOSe 
during PY 1972 and PY 1913. 

4. Recycling. 

The Arrq recycles scae vutes in its prodv.::tion processes 
and 14 investigating the problea on an Anlyvide buis. Cunently, 
the Arrq does not prohibit the procureaent ot aey itea just because 
its container is glass, al-1.ma, steel ('I' any other pet'Qissibl~ 
mterial. The Army, in sGM! cases, is returning its crates for 
reuse. We are also using palletization, large demountable eOl!tainer 
vans for economic and enviromlental reasons. Recent st-.idies have 
concluded that about 75 percent of the Arsy's tire replacellent 
requirements car, be satiar!ed by using retread tires. The Arrq' s 
policy now requires maximum use or retreads and ve are saving 
significant sums through this recycling procegs. rn addition to the 
above items, the Army is saving hundreds or thousands or dollars by 
repairing and reclaiming items that were formerly discarded. A few 
of these items are listed below: 

a. Recovering of brass content of spent 8DIDW1ition, 

b. Rebuilding of turbine engine power shafts which were 
previously discarded when the bearing area became pitted, 

c. Reconditioning of metal containers for reuse, 

d. Welding and reclaiming of damaged engine crankcases, 

e. Reclamation of damaged 5-Ton truck frames by low-heat 
weld process, 

f. Reclamation of damaged gas turbine canpressor blades, 

g. Reclamation of damaged gas turbine combustion liners, 

h. Reclamation of damaged tank race ring assemblies, and 

1. R~clame.tion of damaged worn internal canbustion engine 
crankshafts. 



I. 'Zade 11D11- Buudou ll&terlala. 

AR 11-21 ~• buic: DA policy reprd1Dg poaaible poll.utian trca 
this type or •terl&l. a 3&5-1a., :!41.t'etJ', Acc14enta Ilm>lnag 
C• rclal S!li,-at ot kplasiwa aid Danserau llat.eri&Ls; AB 385-
10, Am., Satety hGpM, prcwlde gtieral policy reprding S&fety in 
~ion u wl1 u •tonse ancl bucntng,, AB 755-15 go-,enaa 
tbe ate cliapasal ot nclioactiw aatea ill aceorc!ance vith Tf.tle 
10, c:n, Part 20. Othff abd.lar regulatiau COIU' otiler upecta ot 
this nbJeet. 

'ftd.• nbJ~t treata IIIIDY ateriala tbat are 1Uled bJ lc,,;:al., 
State IIGd Fe4erel aplt!iea u well u by the general public. Such 
•terlals u bff'bic14es, pesticiclea, chlorine, ferric chl.oricle and 
&la u well u other •teri&la tee puri!)lng wter or sewage 
plant etnx ?Dta are in uae tbraugboat the United states and do not 
appear to be ot mcb comideration 1n tbia section. HOftver, 
it aboQld be noted that the Any, 1n its application ot herbicides 
and pesticides aod in its uae ot ,/;ber chftaicala necesaary tar the 
operation ot its tacilltiea or eqqipaent, is care~..l oo assure that 
local, State and Federal standard: for the use ot the Mterilll are 
caretully tolloved. Also, the Any ag.:ll!cies are req~ by regw.a-
tion to assure that air and water pollution standards are aet. 

2. tfoncc:aaon M:&terials. 

a. The~ ca.re!"Jlly controls the handling, transportation, 
and use ot radioactive •terial in str1e:t accordance with applicable 
standards, including the standards of the Atomic Ene.,.ea ComJission. 
Material. to be dispoaed of is also governed by t:,ose standards and 
the Army SJ!&res no expense to usure that we do not cause pollu~4on 
by cur use or disposal or this material. 

b. As previously noted, our industrial modernization 
programs are intended to constrain pollutants within the product.ion 
system to minimize the cost of the production. Where this is not 
feasible, the Army, through its construction programs, has con-
structed special air and water pollution abatement facilities to 
preclude such pollution. Our current construction program is 
intended to assure that action is completed or underway by December 
1972 to abate pollution at allot' our industrial facilities. 

J. Research and Development Activities and Requirements. 

AR 11-21 provides basic DA pol,cy regarding pollution fr\llll this type 
cf activity. Public Law 91-U:t, Section 4o9, governs 1,~thal chernical 
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agent q,en-air testing. Under this law all teets are coordinated 
to insure sate testing presenting no hazard to persons or 
envi..veoment. 

1. Develosaient of !few Equipaent, Hardware, Weapons Systems, etc. 

a. Executive Order 11507 states in part that" ••• it is the 
intent or this order that the Federal Government, in the design, 
operation and •intenance of its facilities, shall provide leader-
ship in tee national effort to protect and enhance the quality or. our 
air and water resources." The Army Regulation AR 11-21, Environ-
aental Pollutioo Abatement, requires all Anr,y agencies to demonstrate 
this leadership. The saae regulation alsc requires" ••• muimum 
Effort will be mde to incorporate environmental pollution preven-
tive measures into basic design 'lor weapons systems and into materiel, 
tests and exercises." Beyont: the le.sic regulation, the Army took 
action in October 1970 to direct that all Army agencies exert maxi-
mum effort to include environmental pollutioo controls into proposed 
mteriel objectives/requirements do,-:uments and into proposed revisions 
to approved documentation. 

27 

b. Research t>rograms for Pollution Control. DA is com-
mitted to making known to alt &<'tiv:tties under its control, both 
in-house and extra-mural, thP. need to reduce ~nvironmental pollution. 
The development of a consciousness for combating pollution by R&D 
activities is being undertaken by means of internal laboratory 
memoranda, and conversations with laboratory commanders. The Army's 
R&D program wiil be mainly directed to resolving the parochial problems 
involved in ~he Army's missions and will depend greatly upon existing 
and future programs required to reduce or eliminate signature from 
the Army's equipment. Many Awry R&D programs can be expected to have 
"spin-off" benefits that will help to resolve pollution problems. 
Examples of this type of project, previously noted, are the hybrid 
gasoline engine and the quieter helicopter. However, the Army is 
also planning to develop r.ew monitoring methods, technology and 
instrumentation for measuring water, air, soil and noise pollution 
that deal with uniquely military pollutants or with pollutants which 
originate chiefly from Army installations. The Army hopes to 
develop new and to modify existing environmental pollution control 
processes and disposa: systems for pesticides, hospital wastes, and 
waste water peculiar to Army installations. The Army also plans to 
develop nonpolluting ingredients for pyrotechnics and explosives, 
alternate nonpolluting substitutes for hea·ry metals and to do further 
work on alternates to the internal combustion engine. Further, the 
Anny plans to develop and test advance waste treatment and reclama-
tion plants, no~chemical method~ of pest control and other nec~ssary 
items tr.at will permit the Army to be "clean" in its operation.;. 
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K. Training Programs 

L. 

AR 11-21 requires that mximum effort be made to incorporate 
enviromsental pollution preventive measures into exercises. 

1. Nuclear. 

C011prehensive training is ce.r~ied out to assure that the 
Army's personnel who ha.ndle or maintain DU\!lear weapons or power 
plants protect these system.9 from accidents or incidents. 

2. Sewage Treatment Plants. 

The Army h&.a a wl1mtary program to upgrade its sewaze 
tr~atment plant operators. This program provides the individual 
with transportation, per diem and tuition to permit him to attend 
State short course schools tor water and sewage treatment plant 
operators. Additionally, the Army encourages the operators to 
belong to associations and keep up-to-date with current technical 
literature in this field. 

3. Pollution Monitoring. 

The Surgeon General of the Army provides training in this 
area through fl'ants for professional degrees, miscellaneous State 
short courses and in-house schools. 

Enhancement of the Environment. 

1. During May and June of 1970 all Army Staff agencies 
reviewed the Army's statutory authority, ad.ministrative regulations, 
policies and procedures that were within their responsibilit~ to 
determine whether any policies or limitation precJ.uded the Army's 
compliance with the National Environmental Policy Act of 1969. On 
27 July 19'10 the review was completed, and it was determined that no 
known limitations precluded tl.~ A·,.:my' s compliance. 

2. On 11 September 1970 the Army directed all Army Staff 
agencies and major CONUS commands (including ~hose commands respon-
sible for activities in Hawaii, Alaska, Puerto Rico, GuaJ'II and the 
Virgin Islands) to make detailed asse~sments of their on-going and 
proposed programs to assure that the programs did not adversely 
impact on the environment and that an impact statement was sub-
mitted. All concerned were advised that this requirement was a 
continuing requirement. 
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3. on 28 Septellber 1970 tbe mpbuized to all '-, ncJ~ 
the requireaent to a:Jsure that no delap occur in the knJT pollution 
abateaent progra. The cc ncJva were requested to gitt their 
personal attention in the •tter to keep the progr• on schedule. 

Public Intor-.tion. 

The Arw,'a policy is that the local c• ncJ0 rs will assure good 
caamity relations and provide the public vith oevavorth!' intona-
tion concerning our ope?"&tiona. At Headquarters, Departaent ot the 
Any, the Chiet of Intormtion ia charged vith the diaseslnation of' 
intor-.tion to the public whenever nevavortby intonation ot 
national interest is aftil.able. All Array intonation otticera are 
interested :Ln "the Aray anci the Environment" and as noteworthy 
inf'or-.tion becomes available, present it to the public through the 
appropriate news media. 

Materiel Storage. 

1. A..--my 'Dot 743-200, concerning storage and -.terials i'Jandling, 
contains directives to insure again.:t water and air pollution and 
establishes emergency plans and procedures 1''11' dealing with accidental 
pollution. other Army Regulations also deal vi.th safety in storage 
for apecific items and rel~te directly to prevention ot pollution. 
These regulations are continually being up-dated and strengthened. 

2. A specific example of materiel storage is noted in petroleum 
operations. All petroleum operating procedures and instructions are 
aimed at oreventing leaks in storage tanks and pipelines. The pro-
cedures are promulgated not only to reduce lossP.s, but to prevent 
the contaminati~n of ground water streams or sewage with petroleum. 
In construction of petrolPum facilities, emphasis is placed upo~ 
the proper installation of gas/water separators. These separators 
are installed to prevent tht· accid,.mtal dischE.rge of I:etroleum products 
into streams or grour.d water sources. Storag,? tanks a.re equipped with 
the proper pressure vacuum release valves so a.s to minimize the ex-
p ans ion and contraction of product :;.n the tank and we have an on-goitig 
program to install submerged inlets to prevent air pollutants. All 
these prP.cautions are applied to bulk chemicals as well as petrole\lltl 
products. 

0. Other Areas. 

1. Leases, Licenses, Permits and Easements to use Arm:, :Seal 
Property. 

These outgrants are administered under AR 405-80. The Army 
is revising inter,al regulations to provide that all outgrants will 

---------·------. 
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contain a c'8prebenaive provision prohibiting environmen~ degrada-tion. The prOVisi\Xl will cover vatei> and eJ.r pollution, noise eaissions, soil erosion, al1'J solid waste disposal. Compliance w111· ba acc<111Pliabed by the annual compliance inspections. 
2. Land Acquisition. 

AR 405-10 governs land acquisition in the Ar~·. Tr.a Arltl1 is revising internal regulations to provide that the National Euviron-•ntal Policy Act ot 1969 will be adhered to in preparing acquisition planning reports and other acquisition planning. Compliance will be acc0111plisbed by adlllinistntive review at Headquarters, DA. 
3. Real Property Disposal. 

AR 405-90 governs real property di.sposal. actions in the A'rrny. \"be Arsy is revising internal regulations to provide that the ~ational En~ironmenta). Policy Act will be adhered to in disposals accomplished by the Corps <.-t ~ngineers and that reports of real prop!rty to the General Services Administration Yill i nclude rec011DDendations on enviroomental considerations where appropriate. Ca:rpliance will be accomplished through administrative review in Headquarters, DA, and thrcugh periodic insi,ections of the appropriate field offices. 
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IV 

Department of the Army 

Civil Works 

A. Authorities for Pollution Abatement 

The statutory responsibilities of the Corps of Eugineers Civil Works 
program for flood prevention, navigation, beach preservation, pro-
tection from hurricanes and other marine storms, and regulatory 
managelll:!nt have a major impact on the terrestrial and marine environ-
ments. These activities range from an evaluation of projected 
engineering works of the Corps program to issuance of permits for 
construction and dumping of wastes in our nation's waterways and main•• 
taining and op,!r&ting the various facilities of the several water 
resource projects and/or activities. 

Tbe regulatory program has received increased emphasis since the 
passage of the National Environment Act which increas~d the Corps 
authority under Section 13 of the River and Harbor Act of 3 March 
1899 relative to discharging of refuse into navigable waters of the 
United States or their tributaries. This act has been further 
augmented through recent court actions. 

Air environment also experiences an impact from the Civil Works pro-
gram but to a lesser degree than that for water. 

Authorities for these various activities vary from Resolutions of 
House and Senate Public Works Committees to implementation of Execu-
tive Orders and Public Laws. The more important of these are: 
Executive Order No. 11507, the Federal Water Pollution Control Act, 
Water Quality Act of 1~5, Clean Water Restoration Act of 1966, the 
Fish and Wildlife Coor, ation Act; and the many Rivers and Harbors 
Acts and Flood Control nets such as R&H Act of 1899; Public Law 189, 
55th Congres3; Public Law 84-660; Public Law 86-645; Sec 107 & 302 
of Public LRW 89-298. 

B. Air Pollution 

MCP 
O&M 

1. Installations 

a. Program Funding 

FY 68-71 
.1 

2.8 

($ millions) 
FY 72 

1.0 
1.0 
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b. The Civil Works Directorate has the expertise !n 
environmental assessments to determine those projects or ac-
tivities requiring design ot controls and to verity the effi-
ciency ot the controls applied. The Directorate cooperates with 
other Federal agencies in the application of air quality criteria 
and water pollution control. It turther has the capability to make 
measurements of the environment including air emission baselines to 
determine the necessity of revising controls to protect the environ-
ment, to apply these measurements to the criteria established for the 
area and to design such corrective measures which when in operatic>n 
will not exceed the established criteria. A capability is present to 
design and install the necessary facilities to provide the required 
protection. 

c. Emission Testing. Civil Works Directorate cooperates 
with other Federal agencies in the application or air quality 
criteria and water pollution control. Within the Directorate the 
capability exists to make environment measurements and study or 
cause studies to be proposed which will determine criteria as well as 
need to revise or provide controls to protect the environment. 

d. Petroleum Fuels. Civil Works Directorate is in com-
pliance with the requirement that petroleum fuels for boilers have a 
lower sulfur content than that previously specified in order to mini-
mize sulfur dioxide emissions from boiler plant stacks. 

2. Automobiles purchased with Civil Works funds comply with 
applicable emission standards. 

3. Ships. 

Civil Works Directorate will take the necessary action as may 
be required to be made to CJ.vil Works vessels by individual states. 
No complaints to date have been received regarding air pollution from 
Civil Works vessels, low suLur fuel being used in steam powered 
vessels. 

4. Unleaded Gasolines. 

Civil Works Directoi·ate has advised Districts to utilize 
low lead fuels in motor vehi~les su~ject to the availability 
thereof. 

5. Construction Equipment. 

Certain segments of the construction industry are engaged in 
research whereby contra~tors' construction E.quipmen-:; would be in com-
pliance with Federal, State and local laws. Construction contracts 
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contain special provisions- as may 'be applic ·lble requiring the con-
tractor to conduct his operations, including the disposal by buming 
of de!:ris, trees, logs, stumps and other ~cmbustible mate?·ial in 
9,ccordr.nce with the purposes of the Clean Alr Act, as S.!nended (Jf2 
u.s.c. 1857) as implemented by E.O. 11507, 5 Februar-~ 1970. Dis-
posal by burning shall be in ac~ordance with the air pollution 
standards prescribed by the State, ccmmunity, or installation where 
the burning is performed. 

Guide specific~tion CE-1300 for environment protection re-
quires that cootrol of ~ir pollution originating and/or caused by 
construction operations or parts of operations will be included in 
contract specifications where reasonable procedures can be readily 
specified. 

C. Water Pollution 

1. Installations 

a. Civil Works Directorate i1as been engaged for many years 
in abating water pollution in accordance with the accepted practices 
in vogue at the time of construcUon of the water resource project. 
In some cases untreated discharges were made to the watercourse and 
in ot~ers primary treatment was provided, each method was acceptable 
at the time. Population increases and development along waterways 
gave rise to more sophisticated treatment of sewage waste. As a 
direct res1.tlt of Executive Order 11258 (November 1965), waste treat-
ment faciJ.i ti.es were improved and some provided where nor.e had ex-
isted. The first major funding toward this end was received in Fiscal 
Year 1968 and approximately $6.3 million has been provided through 
Fjscal Year 1971. Dependent upon the am.JU.nt of funding made 
available, it is exi'ected that remedial measures to correct the d j s-
charges will be completed or underway by 31 December 1972 in accord-
ance with EO 11507. 'l.w...,ard this end an additional amount of about 
$10.6 million is planned for corrective measures for Fiscal Year 1972. 
It is to be realized that upgrading of State and Federal star.dards, 
currently and in the future, will give birth to many new project 
corrections even though the projects may be in compliance or have met 
the existing standards. 

b. Program Funding 
($ millions) 

FY 68-71 FY 72 FY 73 
MCP .5 5,5 1.6 
O&M _5,]_ 5.1 3,8 

6.2 10.6 5,4 
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2. Ships. 

Aa or the begilllW!g or Fr 1972 tbe Corps ot Sngineera Civil 
Vorlts Dlre:-torate ta; 'lnltalled :iiellqe uni ta OD board 'JVer 200 Corps 
wsRla. These units represent tiie aost efficient am ad'ftllced 
designs aallable t'ral cmae~lal sources. In the Great Lakes area, 
holding tanks are incOJl)01'ated into the system. These tanks are 
pcaped oat perioilically into approwed mnicipal syiitea&, since no 
ove~ c!icbarge is penntted in this area. 

3. Civi~ 1'orks Directorate is responsible tor the technical 
nqulreamts in the design and ccnatructior. or teattll'es of projects 
and installations to assure ap.inat oil spills there11t. In addition 
technical advice and assistance to the field are provided. l'he 
COKARC is responsible tor Ara:, military activities and the Chief of 
F.ngineera tor Corps activities in connection vith support of the 
llational on am Hazardous Substances P~llution Contingency Plan in 
abating daaage f'rma spills causeiJ by othE.rs. Masters of vessels are 
ct,arg · vitn the responsibility to not. pump t- ! lges contain::.ng oil or 
o~ner contaminants into harbors, lakes, rivers, bays or within otter 
prohibited waters. 

Land Management. Conservation, Herbicides and Pesticides 

1. Genet"al Program and Soil and Watei- Conservation. 

'nle Land Menagement Progr...i:! on Civii Works water resource 
projects is ac~oa:plished both directly by the Corps and by State and 
local govermnental agencies titrough lease a.'ld lkense agreements for 
fish and wildlife and park purposes. Recently anditional emphasis 
vs.s given to the land management f'unction with the publico.ti on of 
ER 1130-2-4\JO, Recreation-Resource Management of Civil Works Water 
Resource Projects. This regul~tion provides for Managemer.t Plans for 
each project dealing with foreJt or ~ange res,JUrces, fish and wild-
life mnagement, fire protection and other project resources. The 
prin~iples of forest Jllarl&gement, fish and wildlife management and 
re1'J.ted disciplines will be applied on a coc-,rdi:lated basis with end 
objective of total ecological ma~agement. A data collection and 
rational system is currently going into operation to provide a 
sound basis for systems.ti<.' applicati .:>n er management techniques on 
proj ect lands ·;11.th erorhasi.s on areas of ma.ior priorit~, needs. 

2. Forest Management Program. 

Forest resources at Co~ps of Engineers, Civil Works water 
resource projects are managed to increase their value for recre~tion 
and wildlife habitat and to promote natural ecological conditions by 
following accepted conservation pr~ctices. A Forest Management Plan 
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ia being prepared tfil' each project in accordance witb Ea 1130-2-W. 
These plans will include inventories species, types and age class 
identifications, description or treat.ents required and proposed 
procedures to acca.plish the objectives ot the plan. 

Landa designated for tish and wildlife purposes Aft gen-
erally IIIID8ged directly by either the Burt,-w of Sp.:,rt Fisheries aod 
Wildlife or the appropriate State fish and vildlite &g\.'"DCY in accord-
ance with a General Plan signed by the Secretary of the Any, the 
Sectttary of the J4terior and the head of the State fish and vUdlU'e 
agency. General Plans are prepared in accordance with the Fish and 
Wildlife Coordination Act l"f' 1958 (PL 85-624), as a.ended, and in-
Stn!ctiona for their preparation are contained in ER 1120-2-i.<Jl. On 
lands designated for fish and wildlife ar.d not directly IIIID8ged by 
llnother agency this function is performed by the Cor-ps by iapleaen-
tation of the Fish and Wildlife Management Plan in ac~ordan~e wit~ 
im 113C-2-4oo. Fish and Wildlife habitat management activities are 
consistent vi th '-,titer activities and are an integral pa.rt of the 
\i;.-erall management program aimed at achieving the object! ves of 
multiple use of the project. 

4. Civil Works Projects Operations 

Pesticides 

a. Public Concern. Recent increa,sing public concern ,"ver 
the long term persistence ot' certain pesticides such as DDT MS re-
emphasized Civil Works eff~rts for reducing such uses. The use of 
DDT has been phased out almost entirely f:rom nse at Civil Works 
projects. 

b. ER 1130-2-332. assigns respo:1sibilities and prescribes 
procedures concerning the use of chemic~ls in the Ci~il ~orks pest 
control program at all Civil Works projects. It also presents 
guidance for the preparation and submission of an annual report t0 
the working group on pesticides f;, :!' their review aud f'urther 
guidance. 

E. Noise Pollution 

Instructions in CE-1300 Civil Works Construction Guide Speci-
fications f)r Environment Pro~ection require that noise pollution by 
construction opr•raticns and equipment be studied and preventive 
measures be covered specifically in the specifications. Adequate 
def:ign features covering noise pollution on Civil Works floating 
plant and the accomplishment thereof are under the control of Marine 
Design Division located in tt.e Philadelphia District. 
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F. Tade and Buardaaa Material.a 

•ta-iala such as berbir.ides, pesticides, chlorine, ferric 
chloride and ala. as veil as other •terl.&la tor part.tying vater or 
sewage plant emuenta a.re med by local, state and Fec!eral agencies 
u vell as the general pi>lic. Suffl.ce it to aentim that the Corps, 
in app1y1rrg herbicide• and pesticides and in uae uae or other cbetaicals 
neceaaary to operate its facilities or equlpaent, toll.on caret.alq 
tbe applicable standarda ot local., state and Fedenl aatbarities. 

1. c~ Use Material.a. 

There are ll8D7 ca.an use ateriala used by local, state and 
Federal age:1eies u veil u by the general. public. Such •teriala 
as herbicides, pesticides, chlorioe and 1lllllY' others that are ot 
ccaann interest. HOlieftr, it should be noted that Civil Works in its 
application ot cbellf.cft.1.a tor tbe operation ot its tacilities anci 
equipaent is caretal to assure that local, State and Federal. stand-
ants tor tbe use ot aateriala are caretully tollOlled. Civil Works is 
required by regulations to assure that air and water pollution 
standants are •~t. 

2. llo:i Ca.on Materials. 

Suppliers of toxic and other hamrdous Mterials are re-
quired to provide specific disposal instructions on all containers. 

3. Coaplete enviromaental stateaeuts are scheduled to be pre, 
pared r~ the operation and aaintenance of Civil Works projects. 
These statements vill be fully coordinated vith local, State end 
~ederal agencies. 

G. W&ter and Air Pollution. Research and Development Efforts. 

-

l. ~ollectioo and Study of Bas~c RY> Data. 

To me~t data ~uirements for RM> investigations of the 
impact of Corps water resources projects on ecological systems; 
physical, chemical, geological and biological parameters are being 
monitored at specified river station~, ~servoirs, lakes, estuaries 
and coastal waters. 

2. Mechanical Aera"-.,ion of Lakes. 

The larget d~ep multi;,urpose impoundments used for flood 
mitigation, hydrop<.Y4er, recreation, navigation~ fish and wildlife 
propag11,t1on, water supply and water quality cont:r-ol ue of major 
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I illportarce in the Corpe water resource dnel~nt prograa. In order 
to reduce the illpact ot aeuonal stratification and thenal varia-
tions as veil aa the dissolved oxygen content or the storect and re-
leued 1111.tn-s .,,n tbe e<-osyatma 1>t the illpoundaenta, downstreaa 
riveri11e and arine enrirollaents t!le Corps ja investigating the use 
or underwater ail" ditf\aaloo tecbniquea. Results to date indicate 
that this aetbodology J.aprovea the dissolved oxygen content and 
other vater quality paraeters. Continued investigations will reveal 
the 8110Wlt ot energy requ1Nd to coapletely llix the reservoir in 
O!'der to reduce the illpect or SUllleJ' stratification aod provide an 
eWLl.uation ot t~ effects of aeration on water quality pe.raaeters 
(physical., chemcal and biological). 

3. NitNgen Supersaturation. 

A seasonal cycle of supersaturation ot dissolved nitr~n 
occurs anoually in the Coluabia am Lover Snake Rivers. The degree 
of SUJ)'!l'saturation w.ries with the quantity or water discha.t"ged over 
d8II apillwaya. Reaearch to date indicates that this problem is 
IIBgDit'ied when the power- -r;l.ant is unable to pa.as the streamflov and 
the surplus 11USt be wasted over a spitlw-&,y or through conventional 
outlets. Aa this varer enters a stilling basin, nitrogen goes into 
solution under hydrostatic pressure and causes a supersaturation. 
When fisn come into contact with areas of lov hydrostatic pressure 
nitrogen leaves the solution and ~aw,es small bubbles in their 
circulatory system. This situation has resulted in an attempt to 
develop a mthematical model for prediction of nitrogen levels and 
design criteria for relating spillway and outlet geometry to remedy 
this problem. other studies related to this ecclogical problem in-
clude tests of pr~totype dams and hydraulic models to ascertain 
optimum nov conditions as related to entrained air. 

4. Regulatory tischarge Research. 

In order to develop rea~te sensing technology which would 
expedite collection of information OP the dis~harge materials into 
the waterway system tilo experiments were conducted. In the first 
experiment Grumman Aircraft utilized newly developed electronic sen-
sors tor identifying the location of outfalls. The second experiment, 
conducted by Cornell Aeronautical Laboratories, was an evaluation of 
photographic interpretation methodology to identify outfalls by 
indications from geographical areas. 

5. Air Follution. 

The Corps of Engineer~ program in this area in~ludes R&D 
aimed at designing and constructing an incinerator that will be used 
to burn the drift collected in New York Harbor. The project includes 
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the design and fabrication of an overtire air pit-type incinerator 
to meet air pollution abatement standards and requirements. 

Land Pollution. 

The Civil Works program related to land pollution is investi-
gated from two major aspects, sedimentation and dredging operations. 
Because of its statutory responsibilities related to navigation the 
Corps is responsible for assuring that channels remain open 1..,r 
transportatj on. As a result dredging operations must be conducted 
in uome areas to remove sedimentation deposits which would hinder 
ship operations. In the Great Lakes region, studies have been con-
ducted to dispose of the spoil without affecting the water quality. 
In addition the Corps is conducting studies to determine the use-
fulness of the unpolluted spoil to create marshlands. To investigate 
factors governing the movement and deposition of sediment in streams 
and reservoirs requires development of equipment and methods for 
collection and analysis of suspended sediments. Toward this effort 
~he Corps of Engineers supports the Federal Interagency Sedimentation 
Project at the St. Anthony Falls Laboratory cf the University of 
Minnesota. Sediment studies include the collection of suspended antl 
bed load dl:lta, degradation data, e.ggradation and delta formation, 
investigaticns of sediment transport, and basic laboratory studies, 
One major effort is an inte~agency project for measuring and analysing 
sediment load in stre&.ms and for developing new sediment sampling 
equipment. 

I. Solid Wastes. 

The Civil Wo1·ks research related to solid wastes was for the 
purpose of designing and constructing an appropriate type of i.ncinera-
tor forburning t~e drift collected in harbors. In addition, the Civil 
Works program has been performing research in collaboration with the 
Coast Guard to combat oil pollution. 

,J. Pesticides 

The Civil Works "Aquatic Plant Control Program" was designed to 
deal with infestationc of obnoxious aquatic plants, which are found 
in the Atlantic Gulf States, because of their impact on commercial 
ship OlJerations. A research program ha::- been developed to obtain 
definitive an~wers to aquatic plant control problems. This program 
has been developed in three elements in order to find techniques for 
minimizing and controlling the use of pesticides and lessening their 
impact on the ecosystem. These three elements are biological control, 
mechanical control and chemical control. 

1. Biological Control. 
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Uncle!" the biological control the Corps enluaws the ue ot 
aquatic plant insects am pathogens and herbiWOl'OIIS tiab. 'ft1e ob-
Jecti ve or the study or plant iuects is to detenune vhir:r, ones could 
be of value in attacking the various aquatic plants. Sin~ aicro-
orgft,11lSJ1S are one or the aoet sigtltkant factors in •intaining e 
balance in ecosysteu, imestigations are being aade to deU'nline 
vhich ones can be utilized tor controlling aquatic plant growth. A 
ll&jor consideration of this study is that plant pathogens are Yir-
tually not known to attack MID or anialls, and will not coatri\lute to 
ecological pro\'llems. Research accmplished at various acadeai~ insti-
tutions has indicated that herbivorous fish prOYide an excellent aeana 
fot' contr",Uing aquatic plants. A cooperatiYl! ;,rograa ~tween the 
Corps of Engineers, Departaent cf Agr!cultUrP. Auburn Un!versity is 
investigating this technology as a possible solution. 

2. Mechanical Control. 

This Civil Works program element is ~ubdivided int,, c-ootT,•l 
and potential utilization. Under control, inw.stigatior,s ~"" being 
made in a .1oint program vi.th thtc" US Army Missil.: Cc,tJIIIBlld '1."ld .several 
academic institutions to use lazer en~r~~ to eradJcate aquat,c plrJ1ts. 
While the prog1·am indicates some F-ucc~ss i11 aN~li~~ti.v~, daughter 
plants require a second treatment. This conCl'.'J.;+. is bei"tg dcvelc,peJ 
into a field p:r.ototypP. mooe l by the Corps Waterwa:,s Expe:-iments 
Station. The second part of l-nis program element i-; 1-Hrected at 
developing techniques to convert aquatic plants to r· ;·esource through 
harvesting. While technolog_v exists to harvest aqaat~c plant, no 
economical application has 1.,een developed. A cooper&.' i ve ;,r~.lllll is 
being developed between tl~e lln.iversity oi' Fiorida, the f,tatt.-'s Grune 
and Fresh Water Commission and the Corps. 

3. Chemical Control. 

Since the primary success in controlling aquatic plantG in 
the past has been through the use of 2. 4-D, investigations of slow-
release herbicides has been to develop technology for arplying. and to 
select th0se which wi 11 not. adversely affect the ecosyste111. Tl" con-
trol the release of herbicides, plastic carriers are under devel-
opment and will be field tested by the Department of Agriculture. 
This prngram also includes studies of the environment.al effects on 
biol0gical organisms, 

K. Thermal.. 

Civil Works study of thermal effects on rivers and lakes includes 
monitoring of temperature regimes, thennal destratification, and 
water quality, Moni.toring cf temperature regimes is accomplished 
prior to and after impoundment to determine the project's effect. on 
the ecological balance and the natural prl,cesses on the regional envir-
onment. The thermal destratificatlon investigations have ~valuated 
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the uce <'t c!.1- dirt'laaer systellS or 8111-erged viers on teaperatures in 
stratiri.ed lakes. ett,-cts or te.perature ~iationa en ater quality 
and sedlaentation, and the cle31gn or structural aoditicaticns to per .. 
Jilt water releases to -;.,tts:t thenaal itlpacta. Reaote .sendng 
t.echn~ques are being eval.aated to develop techniques tor expedt ting 
col lect!m and analysis or data on ater teaperat.ures. An eJtperiaer.t 
between EPA. NASA and the Corp3 is presently being conducted an 
Trinity Pay atta utilizing reaote sensing to gather data ror orera-
tions ot' a pey-slcal IIOdel veril'"i ~atior of -theaatical aodel 
predktions. 

~ceaent or the Envi~nt. 

The Civil Wons prograa eleitent related to enhancement of the 
1.-nvlroraent i!t ;;;ubdtvided in~"" the t"..'Ur eleaents, stated belAI. This 
i,rogra:a eleaent enc011p&5ses a stuJy r,f t!-.c physkal pl'Qeesses. the 

ot mn's engine •ring activities (To the envfrorae;1t and the 
ecosystem. and the intera.:tior. anJ man's a.:tivities and the natural 
pl"<'C'esse:.;. 

1. F.cology and other F.nvir\'''fD!IEmt&l Researct. 

":e:-:-estrial and marine ecoh---giclil syste:ns of various 
geographi~ regions are inv~stigat-ed to determine the impact or 
engineering works to Jevelop technology and methoo ... ,logy 1•...--,r 
minimizing the imitact the ecosystem anJ envirmment but permit-
ting national e<."onomi•.! gr(."'·;!,. 

a. fH(llc,gical and ecoh,gical research will prcvide an im-
prov?d understanding o!' the effects N" CF.'s activitit-s upl,n the tl,tal 
environment of coastal areas. especially the V&lit cooiplex of hig!1ly 
sophisticated and intri~ately interrelated -ecol0gica! .;y~tetns t! iat 
provide benefits tl~ man in the fl"rDI of !•arve;;table risher)•:'re::.~!rce~ 
and recreation&l opportunities. 

b. ~~t,Jdies an<? carried out on water quality in re:~ervoir 
reh•ases and imP"'undments. Fisheries engineering investigati,..,ns !\?"(' 

undertaken to fi 11 voids in fisheries in format h,n needed for water 
resour...-e prc>jeC"ts. Thjs program is aimeJ at improvin~ the effi-
cie:icy ,..,f t~ish collecti•"n and passage systems at exi~t.ln11: and new 
dams. to ).earnjng more ab(-t.1t. the respl"IOSt> of fi.sh t ... , changed 
condi i;i<ms. 

c. Tncreased flow of water from the Chesapeake Bay tl.., 
Delaware Fay resulting from the channel enlargement has raised 
ecological questions that are under study. A hydrologic tr.Odel is 
being utilized to study the physical processes. 
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d. Ecological studies are unden,-ay on the ettects of off-
shore engineering ,roru and coe.stal v.-,rlts, the iynaaics ot inlets and 
actuaries, and special studies on the touisiana Coast, offshore 
duaping, the Tennessee-Taabigbee Watel"lfll.y, pollution ot the Texas Gulf 
Caast, a study or the Northeastern United States water suppl~ the 
Korth Atlantic Regional water Re$ources, a special study ot the south 
en4 ot Lake f.Uchigan, and a San FTanciaco Be¥ and Sacramento-San Joa-
quin Delta Waste Water Manao'Tftlent Investigation. 

2. Environmental Observation and Prediction. 

The CE studies vi..ttld-wa-re relationships, wave activities, 
storms, general hydrology, and streaatlov, and rainfall data as they 
attect design criteria and construction technology in the Coastal 
Zone and inland. 

The wind-wave action in coastal waters is studied to gain an 
improved understand~.ng . ot the characteristics of ocean surface 
wind-waves, their generation, propagation, transformation, breaking, 
and action ora shores and shore protection. Long period waves and 
surge are studied to provide an improved understanding of the charac-
teristics of long waves, particularlyseiches, storm and hurricane 
surge, anti tsunamis. In storm studies, data are accumulated on the 
most important pest and current storms to evaluate fi.xd-producing 
potentialities of river basins as related to the accomplishment of the 
Civil Works mission~ General hydrologic studies include hydrology 
analysis of rainfall-runoff relationships, snowmelt studies, flood 
forecasting, analysis of past floods, infiltration indices, unit 
hydrographs, deveLopment of flood hydrogra~hs, and other studies of 
related hydrologic nature. 

3. Impact of Environment on Man. 

The CE investigates environmental values as they affect the 
dev~lopment of water resources and their impact on man. This in-
~ludes recreation demand and esthetic evaluation. Systems analysis, 
operations research, and physical and mathematical modeling 
techniques were developed and mathematical models were used to eval-
uate the (1) demand for various potential water resource uses to meet 
man•s needs and (2) relationship between man•s needs and impact on the 
ecological systems. 

4. Locating and Describing Natural Resources. 

Under the Inner C0ntinental Shelf sediment and structure 
study, the effort is directed toward searches f0r new unexploited 
deposits of sand. The search is focused offsho~·e with the intent to 
explore and inventory deposits suitable for future fill requirements 
and subsequently to develop and refine techniques for transferring 
offshore sand to the beach as a part of the Corps• beach erosion 
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and hurricane shore-line protection program. 

5. Surveys to Describe the Physical Environment. 

The research is conducted to gain an improved understanding 
of the processes involved in the interaction ot the natural shore 
with the wind, wave, tide, current, and surge forces imposed upon it; 
and the reaction of the shore and shoreline to these forces and 
processes. 

Data are obtained on environmental factors related to coastal 
engineering. This includes waves, water leveJ. (with regard to storm 
surges), littoral mate::ials on the beaches, suit,-U>le sand movement, 
quantity and characteristics of material made available t.o the shore 
area (whether by streams or shore or bluff erosion), and the economic 
lite of various construction materials. 

Assessment of beach e.nd shore erosion problems ie being made 
~o appreciate the Nation's erosion problems considered in conjunction 
with economic, industrial, recreational, agricultural, demograpr.ic, 
ecological, and other relevant factors. 

M. License~, Leases, Permits and Easements to Use Corps of Engineers 
Civil Works Real Property. 

Outgrants are administered under ER 405-2-800 series. Internal 
regulations are being revised such that all outgrants will contain 
a comprehensive provision prohibiting environmental degradation. The 
provision will cover water and air pollution, noise emissions, soil 
erosion and solid waste disposal. In addition, the revision will 
cover the need for obtaining a discharg~ permit f.rom the Corps if 
necessary. 

By Executive Order 11574, dated 23 December 1970, the Secretary 
of the Anny was directed to establish a Federal discharge permit pro-
gram pursuant to Section 13 of the River and Harbor Act of 3 March 
1899 to regulate the discharge of pollutants and other refuse matter 
into navigable waters of the United States or their tributaries. 
Department of the Defense Installations that are di~charging refuse 
into a navigable water or tributary are not exempted from the require-
ments of the permit program by virtue of their status as a Federal 
Installation. Therefore, the installation should apply to the appro-
priate Corps of Engineers District for a permit. While the discharge 
of domestic waste has been specifically excluded from the require-
ments of the program, the applicability of the permit program to a 
particular discharge will be determined by District Engineer upon 
inquiry. In connection with the furtherance of the Executive Ofder, 
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the Corps ia conducting a progr• ot inftatigatioa ot 1ndutrlal and 
118DUtacturing plants to cle r.endne whether an ettlmnt ta being 
discharged vhicb voald 1111b its W¥ to a wtercoarse. Tboee so 
identitied are intcmecl by letter ot tbe requireaeat to applJ tar a 
pen.it under tbe Act. 

.. , . .,.. n J&hlLL ..... ., _ L.3.L 



[ 
r 

' i 

v. 

Deplrtaent or the Navy 

A. Enrlroar.ental Protection Organization. (See Figure 3) 

B. 

A Deputy Under Secretary ot the Navy tor environmental •ttel"s 
vu established in the Otti~ of the Secretary or the Bavy to 
coordinate Ravy and Marine Corps prcgraas. The EnviromDental 
Protect~on Dirlsion (OP-45) vu established in the Office ot the Chier 
ot lfaval Operations to direct and coordinate the pollution abatement 
and enviromleot l)r')tection •tters for the Navy. A focal point of 
eontact f.:,r enviromleotal matters has been established ui each major 
n&val c, nd. The Navy has issued four instructions setting f.>rth 
Policy and Objectives: 

1. OPNAVINST 624<>.21:t impleaents procedures and assigns ~spon-
sibilitics tor preparation and processing Enrlr<"Olllental Impact 
Statements. 

2. OPNAVINST 6240.3A sets forth policy and assigns responu 
sibilities tor the Navy's Environmental Quality Program. 

3. OP~IAVINST 6240.4 assigns responsibilities for containing and 
removing oil spills and hazardous materials ft-om internal waters. 

4. sreNAVINST 5305.1 and OPNAVINST 5305.1 establish an annual 
awards program to recogni~e lavy activities t},at have demonstrated 
leadership in envirorunen~l matters. 

Air Pollution 

1. Funding Plar.. 
~$ million) 

FY 68-71 FY 72 FY 73 
MCP 11.7 16.3 24.8 
0~ .6 .8 4.o 
PROC 5.5 7.8 7.1 
Total 17.8 24.9 35.9 

2. Sriore 

a. Funded air pollution abatement projects involve several 
categories of work including elimination of open burning of solid 
waste materials, construction of sanitary landfills and incinerators, 
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fa~!lities for airb0r11e emission control of heating and power plants, 
:f'uel storage f'acilitfes, and certain industrial processes. 

b. A Sourct· Emission TestiD@' Team evaluates existing air 
pollution problems at naval installations and rec0111111ends appropriate 
measures for controlling emission of ail' p.;,l.lutants. Using the 
lat~st instrumentation and technology, the team can determine gaseous 
flow rates, concentration of l\8.rticles, hydrocarbon, sulf'ur dioxide 
and water vapor contents, dust collector efficiency and size ~f 
particles released into the air. 

c. A team of Induatrial Hygienists, by means of mobile 
laboratory equipment and survey instrument-:..tion collects air samplea 
from venting systems of industrial processes to determine the extent 
of air pollutants. Upon evaluo.tion of individual pollution problem 
areas, they have made specific recommendations for ~ppropriate 
remedial actions to be taken. All necessary survey insi;ruments are 
housed in a motorized latoratory which can be moved from activity to 
activity, thus providing the team with instrumentation to measure 
p,:,t: -.. mtial pollution sourcf.:S and to analyze collected zamples. 

d. The training of Navy personnel in the techniques of 
fightlng shipboard t'ires is an essential requirement and must be re-
peated periodically throughout a man•~ career in order to ensure 
operational and safety readiness. Training is conducted at naval 
shore installations where fires are set and extinguishea inside 
special structures built to simulate various shlp compartments such 
as bo:iler and engine rooms. Unfortunately, these training operations 
produce dense smoke. 

An engineering study was made in 1966 to correct a particu-
larly ur:favorable and highly publicized situation e.t the Navy's Fire 
Fighting School located on Treasure Island in San Francisco Bay. The 
study determined that burning of the smoke in gas-fired afterburners 
was the most. economical and most reliable corrective method. The 
afterburners complete the combustion of the smoke and produce accep-
table levels of carbon dioxide and water vapor. An eDgineering firm 
was employed to design the correc.tive measures which 5!1volved a 
combination of ducts, fans and five afterburners capable of 
simultaneously handling smoke loadings from any combination of two of 
the four simulatt:d ship's compartments. Construct.ion of the smoke 
abatement improvement facilities was initiated in ear}y 1968 and 
accepted in May 1969. Since that time it has been in full use for 
normal fire fighting training. Based on the success of this proto-
type facility, a similar installation is being constructed with the 
new fire fighting school a,t the Naval Training Center, Orlando, 
Florida. The Orlando installation differs from the Treasure Island 
plant in that an afterburner is provided for each mock-up rather than 
one central afterburner. 



e. A new smoke abatement concept tor fire fighting schools 
is under Jevelopment. The concept utilizes a water spray to prevent 
the production of smoke. After initial successful tests it was 
determined that this new system would be suitable for smoke abatement 
at the Recruit Training Fire Fighting Schools in San Diego &?d Great 
Lakes. 
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'!'he n~w prototype water spray system has recently been 
installed at the Fleet Training Center, Norfolk for further evaluation 
to determine if this system is also suit.able for the more complicated 
and extensive fire fighting training at the Fleet Training Centers in 
Newport, Rhode Island; Norfolk, Virginia; Maypor-c, Florida; and 
Charleston, South Carolina. 

f. Petrcle1.un Fuels. Local and federal air pollution limita-
tions on sulfur ~xides, smoke and other pollutants are included as re-
quired in the procurement of fuel oil for shoreside boiler plants to 
i.nsure that the emission for ambient air quality standards are met. 

g. An init~al problem area involving smoke pollution from 
weapons cook-off testing has been identified as contributing to 
environmental contamination by the resulting copious clouds of clack 
smoke. A program has been implemented and funded in FY 1972 to re-
solve the smoke pollution from weapons cook-off testing. A survey is 
being conducted concerning nollution caused by transportation, 
chemistry, packaging, and ttsting of aviati0n ordnance not covered 
in surveys underway. 

3. Aircraft and Related Facilities. 

a. Air pollution is caused by visible particulates (smoke) 
and invisible chemical by-products emitted from engines. No 
specific rollution standards now exist for aircraft engine emissions. 
The pollution abatement program consists of reducing air pollution 
froM op~rating aircraft and ground maintenance facilities/equipments 
consistent with existing codes, and the Clean Air Act. Tne abatement 
program is divided into four inter-related general corrective areas: 

(1) Aircraft smoke reduction 
(2) Aircraft chemical emission reduction 
(3) Ground maintenance smoke reduction 
(4) Grour.d maintenance chemical emission reduction 

b. Aircraft s,.1oke reduction is currently being applied on a 
time-phased basis to all major tactical aircraft. ~moke reduction is 
being accomplished OP new engines (F-14B and S-3A aircraft) ~ts an 
integral part of the design and development process. On existing 
engines, new combustion chambers (burners) must be individually 



deaigDec! to be aoke-free ror 1natallat1.on in each ac,d~! engine. 
Plans Ian been lll4e to retl'Of'it over 5000 TF-41, J-79 and 1'F-30 
engtnea n 1975. Fuel addithes haw been tried on a liaited 
bu!s to reduce adre pollati~. 'nley a.re CUl'fflltly being turther 
ewalaated v1 th l"f'gard to possible tcaclcity ,mil ettect on engine 
pertOmll\Ce. 

c. Jet engine cbellical eaissions consist priraril.y ot car-
bon aonoxicJe, unburMd hydrocarbons, and Oltidt?s or ni t~n. Nev 
engine desigu 4"balr scae Jsproveaent over e:-xisting engines in the 
~ction or ca?bon liCllloxide and unburned bydror.arbon~ and represent 
the 11•1 ts or the achievable state-ot-tbe-art 1 · jet engine deve 1-
oi-ent t~. Oxide ot nitrogen eaissioos, boll.<!ver, beccae 
grea.ur as ~ngine pert"'1'91Ulce iapro'fes. Various :iev approa.ch~s .u-e 
being $Ollght by the Depat1;ment or Transportation (FM) under con-
tracted study ettort. Technology is not at hand to overcow the 
chelical mission pJ'Clblea, sod it~ not be for several yea.rs. 
!IAYAIR is •int.aining Hai.son vi th the Department of Transportation 
and engine aeuract,u-ers in this regard and in participating in 
special studies required to increase technology. An e,cploratory 
c!evelopaent effort was initiated in FY 72 relative to the evaluation, 
ccntrol and reduction of smoke snd chemical pollutants. 

d. Smoke and chemical emissions also prevail in grounJ main-
tenance operations such as in aircraft nu.-up pads, fleet engine 
test cells, industrial P.ngine test cells and mobile support equipment. 
A pr..:,totype Nucleation Scrubber Systea is being tested or an existing 
test cell at the Naval Air Rework Facility, .}acksonville, to reduce 
ssoke and chemical f!Mlssions as well as to improve engine tes~ ~~11 
operations. rreliminary resu!ts indicate this system has promise. 
Since new test cells with thP nucleation scrubbers in all eAisting 
cells will be extremely cootly, other approaches are s.lso being ~on-
sidered under an exploratory development effort. 

e. Liquified natural gas (L~G) has a potential as a coolant 
and fuel for future propulsion systems. Explo::-atory deve1.opment is 
beir.g conducted in support of potential LNG fueling requirements in-
cluding types of ground surP')l't storage and transfer equipment and 
facilities that will advance the state-of-the-art. Feasibility 
studies were initiated in FY 71. These studies will be continued 
in FY' 72 to in~lude tests on certain ground supp\1rt equipment 
com;e1·ted to LNG use. 

4. Ships 

a. The Nav-J is in the process of converting its conven-
tion~lly boilered ships from Navy Special Fuel Oil (NSFO), a black 
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be&Y7 resblaal. type ftael to Bawy Dutillate Pllel. (11>)~
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1l!l1dl ta a 
cleu-barlltag 1~ 1'1el 011. fld• eonwent• '"81• will l'Ulllt 
ui -.,or r«ducttoaa .. in the ·•~ ·ot ~taal&te atter .a n!tw 

:~a .. M ..,:air quality•~ ue PfflPI).,_., the apecl-
ncationa tor Waq Distillate -.y ·requue ftatu.re to cm-
tom to we stringmt •~•;. · The cm-rent t\11!. eonwenlm pro-
8"1111 ia·acbeduled to be~ in 1973. 

5. Vehicle Air and Boise Polluti~ 

Aa Federal and State standards are dewloped the¥ an in-
corpo.raW in -.ebicl• .. proeurwnt •~iticatlona. With respect to 
-,tor fuels, all la-.:, Cc nds haw beeo 4lrected to uae the (lov 
leeJl/no lead) aotor-tu!l ln Fiscal Year 1972 in the 50 stat.ea, Puerto 
Rico, Virgin Jal&nda anc1· <bllt. Two Naval Supply caters haft bMn 
authorized to convert ·gasoline-~--ered to.n Utt trucks to liqultied 
petrolea gas (LPG). The ftaval Logistics Englaeering Gr.oup; Cbeathlll 
Annex~ Virginia hu been tasked to conduct a •tud7 ot c-,..ratbe 
~xhaust emissions of LPG powered and gasoline powered fork Utt. 
trucks. 

Water Pollution 

1. Funding Plan 
($ millions) 

FY 68--11 FY Tt! FY 7.L 
l«'!P 73.8 23.8 56.2 
O&M 1.5 3.9 ).2.1 
PROC 1.5 ~.4 3~.l --. 
Total 76.8 32.1 102.4 

2. Shore 

a. In response to Executive Order 11258 of November 1965, 
the Navy, in 1966, began a five year program to improve waate water 
discharges from the shore establishment in the United States and its 
possessions to meet evolving standards and to enhance and prC\tect the 
quality of one of our Nation's most vital resourcea - its waters. 

b. When the Navy started the water clean up program, it was 
estimated that only 65 of the 170 million gallons of waste waters 
discharged daily frl)ffi our shore facilities met the new water quality 
standards. The first funding for corrective construction pro,jects was 
received in Fiscal Year 1968. Follc~-on funds received in Fiscal Year 
1969 and 1970 brought t.he total to $46. ~ "lil lion. rt is noteworthy 
that the funds prc,vi.ded by Congress through i~ 1970 enabled the Navy 
to correct 6H<t of the prr1blem l"1n a volume basis. An addith1nal $25.3 
million was provided in the Fiscal Year 1971 budget. It is expected 
that pro,jects necessary to correct shl,re facility dif>charges will be 
completed or underway (as required by 8xecutive Order 11507 of 4 
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3. Sbil')II 

.... Sanitary Se1111ge. The llateJ, Quality tap-o1wat Act ot · 
!970 {P.L. 914a), requires wattac an4 Dff wuel:I to be eq:a.lpped 
with ar1De sanitary devices tiw rears aacl tao,-.., reQpeetbely, 
atter_prcaa1ga_ :tton or Federal •taadud• and replationa. The 
ln1roaaental Protection Agency la c:.-ul"ffllUy deftl.apiDg atamllda 
vbich abould be releued in 1912. ahipboad treataeat , 
dffice• designed tor the specific la~ prcbleaa or high popal&tion 
densit7 ahipa and vater tight integrity are not c• rcWly aftil-
able. Howner, W&wy dnelopaeiit is uncle~ on. i. -,ante •hipboard 
sewage devices. Three 500 11111 lltprowed shipboazd Wlita were ill• 
stalled and teated on the USS PUL'l'Oll (AS-U) and tailed to aeet 
pertonance requirellenttl. other ewl.uati01UJ llllde at the tiae included: 
(1) ship-to-shore coonection tor all aewp am vasu liqtd.cla {leas 
oily vaa~s) &nd (2) aubarine vute wter discb&rge to l'ULTOI. -

b. In view ot difficulties experienced by tl:e llavy, the 
.coast Guard and the Environmental Protection Agency in developing 
shipboard sewage treataent units, the Navy plans in the Fl 1973 
program to provide collection, holding and transfer (Clll") systeas on 
certain vessels so that ships s~ and d<llle:tic VIUltea including 
galley, laundry, and other liquid waste could be transferred to shore 
based sewage treatment plants through pier sewers or via barge. Sub-
sequently, beginning in FY 74, it is planned to equip tl08t ships 
entering overhaul with CHT systems. The edvantagt~s of discharging 
vaate waters to shore, as opposed to use of on-bo:-.rd sewage treatment 
are: (1) all waste waters (less oily waste) can \.14! handled; (2) 
connection to shore autanatically insures canpliance with any sewage 
standards to be established by EPA; and (3) several cost effectiveness 
studies have shown shore dispo~al to be considerably less eJtpensive. 

r 
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. a. lflR7 aid,. Mil 11111k n.l Wl'll1nlll8 1119 CCllllllbatlag pollu• 
u.ca· or tw oU ta tbree --,or cstegorlea: (1) pre~loo ot ·' 
oll apU.1a-, (2) e1-a .. aftff: oil -,llla, 111111 (3) Ullll'Owed IIUte 
oil hallllbrg, reel U• &i di~. All esteuift reaeareh MCI 
dnltl i at. etnwL la aJ.ao ~• 

-
(1) JaliaN: _ lleduip la 'tllMlel'ifll¥ at •'f&l bulk fuel 

Wllllllahl al file ~1llUea tar oil receipt, atange, tranafl!r, 
reel tiCllll aal 4t«pDNtl. : Alao, a np14 reapainse etaplbillt.y bu 111..,,,. ,arts td.NparL, control and cle(m·up -~- oil 
spllla. ' . : 

,2) Sld.ps: Although the IIIIJcrltJ' or oil spills are the 
malt -of penc,11111111 error, there la aacb vhlch can be done to preclude 
9le Clil;ftilJeace ot a.aw apllla ·t.llrough eqaipaent Lpowe•ntt,. The 
dne~t at ot -011-IMter separators, vhicb vill pe:nait the dischlu~ 
ot clelln va.ter-OteriMWiN, Sl1lll the •torage ot CCJlttNd•ted oil producu-
Ja apeelal tam.a ta being initJMted to t'acllitate the proper shipboard 
mnill1-g o,t coataalnated bilge and ballast-~ at sea. Also,. the 
ffe'Olltlgurat!oo or ftlel tilling, trana~r ancf storage systeas and the 
proytdlng of reliable .tank ~s, owerrtll ala:naa, tank str!pptng 
ayateas and other reaturea can substantially redGCe the occurrellC't: ot 
spills • 

_ 1'M Dresldeot•s ot teraina.ting all Intentional dis-
charges ,,r oil and ~il)· w.3te:; \nto the2 oceans b,J 1975, if possible, 
and no later than the end or the dt!-eade vill depend on the success 
or our deweloa-ent ot an oil/ vat.er separator and of monitoring 
de-rices b,!J'Ond the present ato.te-ot-the-art. Facilities ab<'&:rd ships 
tll hold oily wastes and dudges .mst be 1111.tched by tai!llitie:. a.shore 
to rt"'cehe,. process and dlspme or such oily vast-es. 

1). Herbicides and Pesticides 
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l. For the la.val 3hore Establi shllleot there exist:. a pr~am f'or 
training and retraining or personnel.. who ronmla.te and apply pesticides 
{includin..; herbicides). There is al~o a program for the continuing 
:-evielf of pesticide arplications. These programs exist. in pa.rt. to 
usure prevention (:If land pollution, a portioo ,,r the overall protec-
\.ion of the total envir011Ent. 

2. Periooic training or c:,perating persO'iUlel is conducted by 
Navy entoaologists. Annual or bi-mmual visits by Navy ent~logi.$ts 
can provide for th-! required professional. planning and programing at 
shore activities. They are also required for on-the-job training and 
exaniination oi" personnel prior to certification. During these visits. 
all pesticide usages are reviewed and rec~ndations &."."e provided to 

. LL& .. _&I 
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help u.-are ttat J.an4 pollution will not result traa necea11&17 
pesticide applications. farther unrance ot enviroalental proteotion 
is provided bJ' protesaioa&l. review ot peaticide usage reports aub-
llittecl IIDllthl,y bJ' •hore actiTities. -

B. . Sedillentation and Broai<n 

1. Watershed protection and iaproveaent plans illplemented on 
onr 75 percent ot 1anda under ll&vy c~trol and reai nd~ will be 
under plan vi.thin tbe next tour yea-s. In addition to erosion con• 
trol inatall.ed under these IIIUUlgeJlent plans, 107 and ainor 
prOJects vlll be ·taplellented to correct erosion. lfa-vy obta1na 
uaiatance traa and COOl'dinatea with Services ot the u. S. . 
Deputaent ot Agrlcw.ture in eftl'y possible instance in develot•~mt 
and t'ttrt-herance ot erosion control and other progrw of 1111tual 
inte:J'est. POI' IIIIJor ah.ore stabilization 8\,"Udiea, Ravy coordinaus 
~th U.S. Aray CODtal Engineering Research Center. 

2. The ~trrent year funding of the soil conservation program is 
$353,000 including aal.&ries. Funds are used primril.r for field 
-~, studies, and plans for building erosion control into con-
struction; plans for watershed protection a:JCl correction of defi-
ciencies under the Jlaintenance program; and conservation plans far 
lands 1n agricultural outlease program. Lessees are required to pro-
vide erosion control on leased lands. Appr~riated funds are 
utilizeci tor erosion control in construction projects and for 
correction of existing deficiencies. 

F. PMpella:lt Disposal Facility 

1. During the past three years, the Navy disposed of approxi-
mately 5,000 pounds of propellant scrap each day by open burning. 
Over half of this has been single-base and simple double-base material. 
Although ordnance •terials are currently exempted from most State air 
pollution control laws, open burning of overaged ordnance, fleet-
return motors, production-generated scrap, etc. is a source of air 
pollution and is hot an acceptable long-range solution of the disposal 
problem. 

2. The Navy has planned in FY 73 a project that will pr~wide 
facilities at the Naval Ordnance Station, Indian Head, Maryland for 
pollution-free disposal of single-base and simple double-base pro-
pellant wastes. The facility will eliminate open burning of those 
propellants and prcr.Jide a concept for pollution-free disposaJ. for 
further application. 
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a. · The lfav 1a . avare ot _-.tta respeuib1llty tar the ate -... 
or nuclear pcMtl' .,._ the Rael.ear Shen SJ•fl •• Prosr• tell' 
both au.clear polift l't!Nict.at"a 8114 ~oiaotope. p0lla' ..-ratara. !be• 
apteu haw the potential to pose • tbl'eat to the atac,qbeft it not 
properly ll0D1 tored or controlled, 

b. Air pollution 1a controlled: 

( 1) By lletboda ot ti:' tr,ation· conaiatent vi th tbe atate-
ot-the-art to -.intain gua-i . 1 radioactiY.ltJ' releaaes to the ataoe-
pbere trca nuclear shore po11e1 reactors within the coutratnta ot 
AtClllic Baerg· Caadaaion regulations to assure the protection nt 

. personnel and the enviromlent. _ - .. . 

(2) By proper design of radioisotope poller generators 
and by safety evaluations of the generators and ancillary equipaent 
in order to assure caapliance vi th national and int-ernational. regu-
lations concerni:lg the sate use of nuclear power systeu. 

2. Water 

a. Water pollution with respect to nuclear power reactors 
ashore is controlled by methods of filtration, hold-up and ~ilution 
with monitoring of the discharge of liquid effluents to the environ-
ment within the constraints of Atomic Energy C011111ission regulations 
to assure the protection of personnel and the environment. 

b. Water pollution with respect to radioisotope power 
generators ashore is controlled first by design and second by safety 
evalua~ions of the generators and ancillary equipment, including 
implantation and recovery procedures, in order to assure compli&nce 
with national and international regulations concerning the safe use 
of nuclear power systems. 

3. Land 

a. Land pollution with re5pect to nuclear power reactors 
ashore is controlled by off-site shipment of radioactive solid wastes 
for ultimate disposal in appr"ved land burial sites in accordance 
with the constraints of Atomic Energy Commission regulations to 
assure the protection of pe~sonnel and the environment. 

2 &&&ME Lfa&SL& ams &&&24 a s:m 



B. 

t 
t 
l 

.. _-.. •·. 

lt. lillllll .,.u.iat1a 1'ltll na11et to NlfC'd.lMafll JNIIIIII' 
............... ta~ftntlr ... lpllllll~ilNGlll·b.r 

nalullt1W ot tlllt ------ .. aaeillazi' etll1falllt 1a 
- cna- to au aa ea.,llMee Id. atl«wl ... late::aU-.1 npla-

Uona eancen111g t11a ..ra ... or wl.al:: ..- .,.._._ 

...,,. Protectl• ...... 

fll1a.., amd ..... hu i.e.. ~ -to ftN'&Dl• 11:1a--.,.,u• tllN,aprJat the lfav u-· .,. .alriag .poll.llt1ca Jllld,U. GIi 
a day to dq buia at tba lnel. It vJ,:U. ottlel.&lJi' 
recagn1se tbaN c:-.t DI• tlat -ae ~tdng gaocl i...11D1eping 
tec-bo1qun aa a •UJ- bub, all dri.lalC 1,.,.1:lw 
CCllbat the po1ltat1oa prabl.ell. 

, .Alllll'dfl v1ll be lllde -lly to the beat ablo, the beat rea11reh 
and dewl.oplent laba.ratGJ7 and tbe beat shore t'aeWtJ' in ihe lay. 

The tint -.r4 will be alle 1n 1972. 
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m,au!Ld a, 1111 AD m 
A. Bn1rwt:al PrP.teetiGD OreNds&tiGD 

ID hbrallz7 19'10, the Foree ~f ot 8tatt dea1ga&ta4 tlle Directcn~ 
Gt ClYil u tlw ottice-ol prltlll7 napaaa1bUlt.J' tor 1111 _ . 
p,l.1.atiaa ll&ttien ftlllll'd].eaa J!I· aoarce ot G: ptqpM aatllcrity. -
J -.u natt wu ualpe&I to CU'Z7 oat tlleae reapaa11ibll1Ue1. M. the 
scope ot tlle tuk: bec better 4ef1Dac1., the ..... ~- U Ql'IIDiPtiGD 
with t.eelwical eqerf.lae la Nfiftl diacip]1M8 ---~. With ·thil 
inter-dilclpUM-17 8flll'CIIICh., fa 1970, t1lt D1reetor ot CiTil 
lnpneeriDc aethated the ~ -hotectiGD Graap, reporting 
4~ to tbe Deputy Dheetor (Bee l'Jpie IJ). flle Air Paree IDriJ'OD-
aental }'Nteetian Qrmp,.. glftll tbe reapanaibWty ot dneloplng ·an 
en1rclillental '(JJ'Otectiaa prop• bue4 aa total reaoarce1 ~t. 
Tbe CJbjecthe vu to f.m;egrate research anll t'aDd8llmt&l 1cience1 with -
engineering and plMn1ng to pron4e ccaprebelUlift coordinatian ot 
theoretical and practical lmolr-holr. 

IJlitial pabllabed pollC7 pidance vu t'urn1abed by the. rnt.sion ot Air 
FOl'Ce Regulation 161-22, "Enriraraeutal Pollution Cmtrol," cl&ted 
Septellber 23, 1970. Shortly tbereatter, a IM!lf plbllcation series, 19-xx 
"Enri.romlental Protect1on" vu eatabllshed. To date, two regulations 
haft been published; APR 19.1. "Protection and EnbllnceMnt ot Bnriron-
aental Quality,• 18 February 1972, aupercediJts !61-22, and APR 19-2, 
"Enrircwntal Asseallll!Dta iml 20 Janaar, 1972. These 
re~tians provide policy guidance to all Air Force actiYltiea. Air 
Poree policy is to plan, initiate, and carry cut prcp-m and actiona 
in & mnner to avoid adwrse et4"'ects on tbe quality or the bman environ-
llbt, insofar as practicable, and with appropriate consideration ot 
assigned aission a.1Ci ot econ<lllic and technical factors. To thia end, 
the enviromaental consequences ot all proposed actions are assessed at 
the earliest practicable stage in the pJann1ng pro.:esa aud, in all 
instMces, prior to decision. As required, f'oraaJ. enviror:aental state-
ments ar- filed with the President's Council on Enviroaaental Qualityt 
or written assessments, in the detm.l necessary are prepared and main-
tained at appropriate l'.q USAF, Cc rd or Base enviromental of'f'icers. 

'!be regulations also prOVide f'or establisbaent of' Enviroomental Pro-
tection Camittees at Hq USAF and the C( and~, chaired by the USAF 
and Camnand environmental coordim..tors to provide tor thorough and 
expedient staff'ing of all environmental protection matters. The 
enviromaental coordinator is the central point of ~ontact in each of' 
the field COlllll&DdS. 

; ' . 
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B. Atr··-,o11ut1an .- · -

• -1.- P1xe4 'htilitiea 

a. hop1III SI _'f7• Tbe -~Air Force baa 1114 a ...... Ulldel'lllf' 
tor the zecluctian ot_&ir_poltutaat eldJlaian tl'C1II u. ~ftDd tacilltt• 
•~ nacai Year 1968. !be Pl'1Mt7 ...,..,1. to 1ate bu -·1,een • 
coilwerting . beating plants t.rCIII coal to natar&l p.s, ar coal to oil 
with .natu"'1. ,pa backup. - \'he re...itant recmctian 1Ji' aul.fm' ad4ea 
ail4 .-_ticulate emaal• aeeta ·iiast ~ -atluldu4a, bat, u •~ 
ve tightened and extenilecl to .Jnclale other pollutmta, ~ -plant 
moditicatiocs will undoubtedl.J' be neceua.ry. A --.ry ot the t11111Uag 
levels tor this prograa _follon. , : -

{ $ .Milliona) 

P! 68.-71 !LE !!.:a 
11:P $ 6.7 $16.o $ 7.5 
(\YI 1.2 .3 ------
PROC 2.5 2.8 3.7 -

TOTAL $10.4 $19.1 $ll.2 ' 

b. Jet Engine Test Cells. It has been decided that aircraft 
_engine test cells DIUSt meet emission standards as stat.iona.r.( sources. 
The Air Force has therefore ccmnenced a total syste:as analysis ot 
the test cell pollution question. This program is ctwaplimentary to 
U.S. Navy efforts to look at individual emissions control devices to 
use on test cells. 

2. Mobile Sources 

&. Autanotive Vehicles. All new commercial motor vehicles, 
passenger carrying and ca?go trucks, i,~u-chased for of'fici~ Air Force 
use, comply with applicable Environmental Protection Agency regulations. 
All official Air Force vehi~les are purchased by eithe~ the General 
Services Administration or the Department of the Army, who are responsi-
ble for assuring such canpliance. For in-use vehicles, the importance 
of an effP.ctive mai.ntenance program has been empl-.asized for holding 
emissions to a minimum. It is Air Force policy to use low lead tu.el 
wherever possible, in order to reduce particulate emissions of lead 
oxides, and this is done at most Air Force Bases. 

~.;:~• :_~· . ... ·~ 
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-· Mnnft. !lie Air Pane la in the l'dai&l Golereu 111t'• J10gr1111 f'cR' tbe reclactian .::.ot air po1lataat · 
tJduiw t1'G1i al.rcrafts. 1acJllllea (1) tile -~ 
-laaa .CCIIIMltan 1D oar C-9 atrcraft; (2} -tbe cleftl.~ al inatalla-
tloa ot --lNa ecllllbaaton :tar the c-, atrcrart; (3t the ftftld.re· _ 
wt at at11el.N• CCllblllJton f'al' all new atrcrart, tacl:oHng the . B-1 
1m P-15; • · (IJ) a tfioo,000 AIJIIQlll Jll'agNII ot reae.a'dl-and dnelop- ·· 
amt m a1rcnft eagtne tllllulan, _,,.._. bT tl5i Air Poree Aeo-
l'rapalaton ~- SttCll't. ......,. aataide ot -.. Air J'arce ue 
.._jaa aoaltond cl'!N).T al ~l~le tecllllol.Gl7 !flll be 11UJ1sed to 
tlle -fallnt 8tat C!CIIUiateat vitll -'imll HCurlty., ,-

- "J 

c.. Be1,Lfth. !llo_tol.lmr1ng reaeuclr pl'Ggl' 01 are prfieatly 
(ff 72) 1IIMlenrq in this area: 

(1) l'euibllit,' study ot catalyti~ CClll,uate, tor Aircratt 
TurbiDe lugjne•. A ceta:iyt1c cCllbastion qs'l;a otter• the prospect 
ot practically r.o nblu1t maaiaaa by ae t;,t a w.pid, low temperature, 
CGllbwstQr aptea. 

(2) lair Power Turbopropul.aioo Bxhlwat F.aiasions Suppression, 
1bis pl'Oject will identity and dnelop caabusticn syatell dHign 
techniques tor increued cCllboation efficiency and reduced .mdesirable 
ubeut eld.aaiau -(CO, ~oearbans) at part pover operation. 

(3) Tarbopropilaion Engine Exhaust -1•sions Investigation. 
Under this project the exbamt t!llissiaaa ot several-gas turbine en-
gines were measured vith and without arterbu.rner and at elevated 
altitudes. A transportable exnaust eld.saiOl'ls aeasurement syste:n 
baaed on standard eleamts vu assembled. 
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(4) Torboprcpulaion Augmenter Exhaust F.aissioos Investigation. 
A theoretical study ot afterburner emissions. 

( 5) Laser Raman System for Measuring Turbine Engine Exhaust 
Elliasions. An enginee1ing prototype or a system requiring minimal 
bullan involvement will be developed. 

(6) Developnent of a Completely Acceptable Turbine Engine 
Smoke Abatement Fuel Additive. 

(7} Investigation of Fuel Modification for Abatement of 
Aircraft Turbine Engine NOx Emissions. This project is looking for 
a tuel additive to reduce NOx emissions. 
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3. Other Air Pollutian Abatment Acti'Vj.tiea 
\:' 

a. Firetigbting Trai.ni.ug. · Tbe Air · Force bu dianged its 
firefighting training policies in OJ'der to reduce tbe quantity and·· 
ettecta ot the mote p:roduced by training activitie1: Thia involves 
(1) lilliting the DUlllber ot fires to ae l°"" a level.-,aa poaaible while 
Jlllintaining proticiencr; (2) Controlling the- fuel uaed in such 
practices; (3) close cooperation with local tire deve,rtiienta; (4) 
cooperation with local air pollutic,i control otticiala; and (5) a 
reaearch and dewlopaent projec-t, 1linaged by the Air Force Weapona 
Lal,or&tOJ"Y, to inwstig&.te a method tir suppressing amot;e tram such 
tiree. 

59 

b. Envircnaent&l Health Laboratories. The Air Force operates 
f'our laboratories to provide technical assistant to Air Force installa-
tims on industrial health and pollution problems. The Wiesbaden 
F.nvtrmment&l Health ~oratory (EHL) provides these services to the 
United States Air Forces in Europe. The USAF Radiological Health 
Laboratory deals prtarily with radiation hazards and is lucated at 
at Wright-Patterson AFB, Ohio. The Kelly EHL, at Kelly AFB, Texaa, 
and the McClellan Efil. at McClellan AFB, California prcvic:e services 
in the areas of air, water and noise to AFBs in the United States. 
For special projects in air pollution, ,;he McClellan Laboratory is 
the lead laboratory. Its stack sampling team has been certified by 
the E~vironmental Protection Agency. 

C. Water Pollution 

1. General 

The Air Force, since its inception as the Army Air Service, has 
recognized that water pollution control and abatement fran its 
installations was of primary importance; first, to protect the health 
and safety of its own people, and, in more recent years, to protect 
and enhance the qua.11 ty of the Nation's water resources. The first 
biological treatment system to be installed for any of the military 
services went into operation at Randolph Field, Texas during World 
War I. World Wa.~ II saw a great growth in the armed services, the 
establishment of large training bases, and again, the installation at 
most of them of the most advanced methods of waste treatment available 
at that time. 

Yn 1947, with the establishment of a seperate United States f.:r 
Force, this concern with protection of water quality continued. 
Basic policy was that installed sewage treatment facilities should 
preferably provide secondary treatment, but as a minimum, would 
provide treatment equal to that required by local communities. At that 
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tille, _the Air force &lao eatablished tbe policy that coan~tic:l tc 
:i.OC&l. ~OJ>'0re.gf.oaal aewace dispoea:. tacilitiea, where econanic&l.}¥ 

·- teuible, was the: •tbod ot. choice. 

2.. Pl.ail '·: \: ;-, 

'1' 1967, when ney empbaa~.s was placed on this field by Executive 
· Order~and Congressicmal directiYe, the Air Force bad inat&lled about 
_ $~ ~on in sewage tr~nt · and diapoaal tacUi~iea, roµshly 
ten -percent ot. 0 our tota.1, real property· imeiltory. Close to 85i_ ot 
the total COllJS wastewater now was · being treated to meet or exceed , 
then exiating,water quality standards. In response to Executive -Orders, 
all installations vere surveyed tor deficiencies and a six year/$25 
aillicn program (Ff 67-72} was established to correct identified 
f'aulta and bring all tar.ilitles into compliance with then current standards. ··· 

This program has been updated annually and additional projects 
added as the requ~ement became known, either through our surveys 
_9r becauee of t~ increasing stringency ot State and local stanGards. 
At. this time al..QOst $Bo million bas bee:~ identified through FY -73 
t_or all programs --MCP, O&M, and Procurement (Indust~ial Plant). 

($ Millions) 
F'f 68-71 FY 72 FY 73 

MCP $34.7 W-9" $14.2 
O&M 4.1 2.8 .3 
PROC 8.5 .7 

TOTAL $47.3 $15.4 $15.2 

.::.. 

At this time all CONUS installations have either installed secondary 
wastewater treatment or its equivalent or are members of or engaged 
in active negotiation with local or regional wastewater treatment and 
disposal/reclamation plans. 

3. Wastewater Reclamation 

All installations have been instructed to maintain continuing 
surveys of their water usage to identify arees where water can be 
conserved and generation of wastewater eliminated. Standing policy 
for many years has been the use . f wastewater treatment plant effluent 
for irrigation. This practice . •.' ,een initiated at meny bases and 
others are now investigating the : ,asibility of this practice for their 
own effluents. 
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D. Land Pollution 

L Erosion and Sedimentation 

Problems or erosion and sedimentation on Air F.O!'ce land are 
nearly all associated with constructiai activities which disturb 
soil and vegatati ve cover. It is, there tore,· 'Air Force policy to 
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make erosion control, grassing and landscaping an esaential, integral 
part ot construction projects so that this work is not subject to 
separate approval and tunding as "addithe" itma or projects. Under 
this p<.,licy there is no separate accounting ot erosion eontrol projects 
but we believe it ia the Jll08t ettecti ve policy tor assuring tiaely 
accomplishment ot erosion control requirements. 

The Air Force, in cooperation with the Army, &1.ao bas addressed 
the problem ot eroRion and sedimentation which occurs during the 
construction process. The Air Force assisted in dratting the Corps 
of Engineers Guide Specification for Environment Protection, CE-1300 
May 1970, and revisions contained in ETL 1110-3-141, 30 November 1970. 
This guide specification is concerned with the environmental ettects 
of construction activities and outlines temporary procedtu-es that &hould -
be applied. Similar guidelines for erosion and sedimentation control 
have been included i11 the Air Force design man-.ial AP'M 88-15. 

2. Herbicides and Fungicides 

The Air Force recognizes the use of herbicides as one of several 
management practices useful in the control of unwa.nted vegetation. 
Weed control by means other than by herbicides is encouraged where-
ever feasible. Manipulative practices which effect control through 
plant canpetition are quite applicable to military land And are 
entirely consistent with low intensity maintenance practices. H~rbicide 
usage is otherwise in conf~rmance with the approval procedure of the 
Federal Working Group on Peat Managament. 

The Air Force indefinitely suspended the use of mercurial pesticides 
in August 1970 in view of the uncertainties of mercury pollution in 
the environment. 

3, Insecticides • 

Department of Defense restrictions on DDT and other persistent 
pesticides have been implemented by inclusion in AFR 91-21, 6 August 
1971, and by issuance of an AFLC CMAL (Controlled Multiple Address 
Letter). A survey by DSA in early 1971 revealed that bases had 
reported valid items as exce~s and an AF'T.£ CMAL was issued at that time 
to clarify usage of various materials which were not restricted. 



-s. loiN Polhi.tiaa 

Fc&" a cc,m14enble DUlllaer at yean,. tbe Air Perce bu bad 
caatt1mtnc prqpw vbieh are concen•l vith the several aspects ot 
aot.ae pollatiaa. file prep-· are Wliteatecl 1n the areu ot (1) 
- lleapaaae, (2) A1rcrd't, and (3) noiae l'NeU'Ch. 

- :-

1. l!w JeapCIIISe. 

a. ilUudou llo1ae kponre 
. -
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Ill October 1956, Air Farce Begulatim 160-3,. which deacriNs a 
prqp• to redac:e huardou noiae ut)08Ures vu published. This 
regut.aticn pointed oat the need ror ·tbe overall prognm, established an 
educatiqal progr•, required the Neclical Service tc, aon1tor audianet:.-y 
or Air Fcrce personnel, and ~•tabliahed !iaits tor exposure to 
buardou noiae. Reae&rch into bmlln response to noise bQa provided 
aore l't:nl1aental knowledge upon which to establish aore realistic noise 

Um.ta. 'Ibis regula· ion 1a CmTeDtly being rewritten based on 
the results ot this contimrln1 reaeucb into maan resp:,nse to no:!.se 
exposure. 

Reuarcb into bulllan resporJe to noise is pertonaed at the Air 
F~ 6570th Aerospace Medical Research Laboratory. Sane specific 
research tasks are: 

{1) Continuous Boise Exposure. Major emphas13 is being 
plAced on tbe study of' peripheral circ:ulation as innuenced by noise 
exposure. 

{2) Impulsive Noise Exposure. This program is designed to 
identity physiological and performance efforts that are altered by 
exposure to impulsive nGises. 

(3) Infrasound. Studies ot physiological. responses to 
intense infrasound began oo 4 May 1570 with the first manned 
exposures in the unique Dyna~ic 'Pressure Chamber, a one-~n 
enviromaental chamber des~ed to p~oduce noise in the in.f'~asonic 
range {at and below .30 ~) at soW1d pressure levels as high as 174 dB. 

(4) Effects on the Vestibular System of Acoustic Energy 
Experienced During Air Force Operations. This research will yield 
information for understanding the conditions and manner in which 
hig.~ int~nstty noise affects E!l!Uilibrium and produces disorientation 
in the Air Force creVCk.'llbers. 
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(5) Cell Changes Associated with Teaporary Hearing 
Loss. Thia effort is to innstigate the cause or duage to the inner 
i!ar occurring when personnel are exposed tor long periods to high 

_ noise level&. · 

(6) Effects ot Air Poree Noises on Populations Surrounding 
Air Bases. The objective is to investigate in the laboratory the 
acceptability of approaching versus receding aircraft noises. 

{7) Auditor-; Response to Acoustic Energy in Air Force 
l.ctivities. A program is established to exurl.ne various characteris-
tics of buan bearing such as resistance to noise, te:mporary bearing 
loss, recovery from bearing loss and long term, 1~ level efff!cts in 
order to establish general principles of ~ehavior or the lnDiian ear in 
noise. 

2. Aircraft 

·0ne of the chief sources of noise generated by Alr Force activities 
ts that associated with aircraft operations. Attempts have beer. made 
to alleviate this source of noise pollution by several meens including 
suppression of sound at the source and by constraints imposed on air-
craft cperations. 

a. Land Use Planning With Respect to Aircraft Noise (AFM 86-5). 

In order to plan operations near air bases to minimize noise 
pollution, it is necessary to have knowledge of the noise produced by 
these operations. Reginning in the early fifties procedures have been 
developed for estimating exposure to engine noise fran ground and flight 
operatious of jet and propeller aircraft and for relating the estimated 
exposure to the expected respon~e of residential cOIJ.Dllunities. The 
methodology for these noise exposu~e estimates in use at the present time 
is contained in Air Force Manual 86-5. Effort~ are now in progress to 
revise these methods along the lines of the Federal Aviation P,dminietrat.ion 
computerized noise exposure forecasting (NEF) technique. 

b. Air Installation Compatible Use Zone (AICUZ). 

A newly proposed concept t.hat will help all~viate noise pollution 
of residential communities nea:..- air bases i~ the Afr Insc.allatlon Compat::.-
ble Use Zone: (AICUZ) Prctectior. of Air Force Beses Against UrbM 
Encroachment: A proposed regulation prescribes procedures to be followed 
by air base canmanders in establishing protective zones to encompass 
selected installations. Rigl,ts will be acquire<:l in adjacent lar.d to 
assure unrestricted base operations_ and tc protect communities from the 
noise nuisance and other hazards associated with aircraft operations. 



c. Orowd 1lmmp Sound Suppressors_. 
-

One ot the preferred aya to elilliate nohe pollution .i• 
by controlling sound at ita aom-ce. - fbere -mata an actbe prqp'IIB tor 
the a,:quiaition ot soand .a~ssors tor lllllintenanee runup operatims. 
The progra bu been initiated tOi 

(1) Eliainate the hearing d8llllp risk tor personnel. 

(2) Prorlcle a ca.miication eDYironllent inside -.1.nteau:ce 
structures near the runup activity. 

(3) Prc:wide sufficient aupp.reaaian so that essentially 
no c011plaints would be expected fran nee.rby residential c~itiea. 

d. Flight Disturbances (APR 55-34). 

Air Force Regulation 55-34 establishes practices to further 
reduce the impact of noise generated by aircratt operations. Procedm.-es 
explicitly designed to minimize the effect ot sonic boans are described 
in this regulation as well as procedures tor altering flight profiles 
to minimize noise near military airports. 

3. Noise Research 

Aircraft noise research and development programs are being conducted 
by various organizations under the Air Force Syst~~s Command. 

The Air Force Office ot Scientific Research conducts research into 
the physical behavior or high intensity sound. The purpose of this 
research is to study the phenomena that distinguishes nonlinear acoustics 
from linear acoustics and to apply the knowledge gaineJ to physical 
problems. Additional research is directed toward developing a comprehen-
sive physical model of jet noise which covers generation, convection 
refraction, and spectrum properties. 

The Air Force Aero-Propulsion Laboratory maintains a comprehensive 
propulsion accoustics research and development program consisting of 
contracted and in-house ef'forts. The overall objective is to develop 
the technology base-necessary to significantly reduce aircraft propulsion 
system noise with minimum associated pert'ormance and weight p~nalties. 'l'he 
work effortsunder this task are directed toward two specific goals: (1) 
development of quiet pr~pulsion for reconnaissance/surveillance and special 
operations aircraft, and (2) reduction of propulsion system 1:oise to 
support current government noise abatement effcrts. -': .,• 

The Air Force Flight Dynamics Laboratory is conducting exploratory and 
advanced development work in aircraft acoustics, including noise control 

:::-
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lfiWa wlllcle lMerlon al aadc faUper 1.lle Jaa • 
... 1 ... eap,ldltty ta tlllaretkal ... ua, data---•• ..s 
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ettGrta laelale nal.1atiaa aml tftdletiGD ot aom4 fteld c:llllnc"'..er-
1at1ca mcamterea 'by tligllt wilt.cl.ea; dealga, dnel.opllnt, operation, 
eaJll,ratlaa, ...i atatw ot acoaat1c imtlm1Dtatt.on and c1ata 
lll&Q'aia a:,ataa; a ...i. 4e&cabWty """1.es related to qa1et 

atrn.aft. 'Ille l.abant-,. a1nta1m 
a 1 ,..., ot taclllti•- fer acoutlc ~-

!be AeNIIM'Llcal S,ataa Diriaion to irdtiate ..... Bl . 
to d.nelap a pcll'table ,ac,iae auppre.aion equi}llellt tcr 
uae daring gromd KliDtmmce rmap operatiCIIIS ot turb:lne-palKl'ed 

-4 engiDM CJD test 

P. Racliatioa Pollution 

1. NiCN'll&ft BadiatiOD 

--

Within the put tev )G!&l'S, there bas been u increued concern regard-
ing llicrowave radia.tioa ettects in g"rral and specitieally ot late in 
regard to cataract tonation. '1'he Radia'tion Contrcl tor Healtil and Safety 
Act vu sigraed 18 October 1968. In July 1970, the Air Force was briefed 
concerning the U.S. Public Health Servic~s proposed project to exaaine 
a grOl..a) of fOl'ller Air Force personnel vho bad fiOlffl in the EC-121 aircraft. 
On ll Mar,!h 1971, an ad hoc group, whkh included seven certified ophthal-
ac>logists, convened at Lettermen General Hoapital, the Presidio, San 
Francisco. The meeting, which was under the direction and coordination of 
the U.S. Public Health Service (USPHS), was called for the purpose of 
conducting ophtbalJDologicaJ. examination of eight ex-service personnel, 
all of wban bad some degree of opacification. The consensus of the 
optbalmologists was essentially identical to the text of a USPIE press 
release provided the afternoon of the meeting. The release, in part, 
is as follows: 

"No evidence was found in these men that the opacities were due to 
an insult of radiation. 

"The consensus was that these lesions are not infrequently found in 
patients of this age group. Furthermore, since thF: type and levels of 
exposure cannot be determined on these subjects, radiation as d 1efinitive 
causative ~ent cannot be identified." 

Prior to the Letterman meeting, the Air Force Surgeon General directed 
on 17 November 1970 that two models of the EC-121 aircraft be surveyed for 
ionizing (X-Ray) and non ionizing (microwav and ultraviolet) radiation. 
A team of experts was assemblec on 8, 9 and 10 December 1970 under the 
guidance of the USAF Radiologic&l Health !..aboratory to evaluate not only 
the potential physical hazards associated with the aircraft, but to also 
clinically e·.raJ.uate the eyes of active crew members. Results of the survey 
indicated that no hazardous levels of ionizing, ultraviolet or microwave 
radiation existed at any crew position during flight. 
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DNplte tbMe ~11' neptiw tindiap, the Air "'-'-.._ 
ca:atinae4 to Ni'N) otlle&" IIOCleJ.8 ot a1rcratt. In rqud to the clinical 
exwtrwtlw, renlta haw::'beea receiftd oa a tot&1 ot 3<11 subjects (115 
IC-121 crew la6 ainteDNace penonnel, an4 1"6 cClltt,rola) and DO 
a1gnU'icmt 41ffveucea baw been t-OaDll _ vheD CCllllpl.l'1ns the coatrol and 
•talJ' pro11p9. . 

; The Air Paree not cllaeomat the p:,uibility ot personnel either 
lmolf1Jtgq er 1rwdWl'tentq YiOlatinc eat.ab]! •bed aafety procedure&. A 
CQll()nbenalft •IU'ftJ is DOV UDC1er wy to add 1'1rtber to our ewJ.mtion ot 
eatabllsbed Air F«-ce pz_qp: 11. Thia atuity inclmea the naluation ot 
11.ectNagnettc Jtadiatton (Bil) ba&rds in 11&1.ntenance activities at 5 
Air Force Buea (vhich inclmea McClellan and Castle .AFBa): an nm hazard - ;-
survey .ot 6 additional aodela ot aircraft; in fi1ght DIR hazards survey ot 
two type• ot aircratt; evalmtioa ot the tee.cbing enviroment associated 
with RF radiation; a review ot the a4dqUIICy of technical data at each base 
in rega...---4 to health and ~ty precautions; evaJ.11&tion ot ground operations 
and personnel eo.,pl,1ance with established pro-:edures; and opthalmological 
exu:1Mti'3U. 'l'he clintcal em1nations will include iri the study group 
selected aaintenance personnel, academe instructors dealing with 111icrowave 
radiation,, survey te• personnel, and microwave :r.esearch personnel. Results 
ot this study, expected in the sprittg ot 1972, will allow the Air Force to 
evaluate their tot.al program and, it required; to take necessary and 
appropriate corre~tive measures based on controlled scientific stud!es. 

G. Solid Waste Management 

1. Processing and Disposal 

Air Force solid wastes are ~ollected by Air Force and contractor 
personnel and are disposed by incineration and sanitary landfill on Air 
Force and/or c~tractor la.id. The method that is used depends on the 
availability of land, the availability of contractor services, and the 
economic studies of contract operations versus in-service operations. 

In April 1971, the Air Force Weapons Laboratory {AFWL) Kirtland 
AFB, New Mexico, completed a technical report on the "New Techniques 
for Processillf$ of Municipal Refuse." This report investigated new 
methods for processing and dispcsing of refuse. There is a detailed 
discussion of volume reduction techniques including incineration and 
several variations, pyrolysis, compaction and grinding. Resource recovery 
and storage, collection and transportation are also covered. New 
equipment for sanitary landfill operation and selected cost data conclude. 
the report. 

The AFWI. report on "Solid Waste Practices in the United Sfa,tes Air 
Force" was completed in October 1971. Ti\is report discusses the results 
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~ -a auney ot 98 -.JOI' inat.&llationa in the United State• in the 
following ueu: bUe and tally hcaaing aol.14 11Utea; grease diapoAl; 
garbage grinders; solid 11Utes in sewage treataent; pathological 
and cluaified 1E.11tes; l1quicl 1.nduatri&l wates; tire fighting t.ra1n1rg, 
herbicides and pesticides; Ql;~e landt:lll operations. 

The Air Force ilt preaeDtly entering into the secoad phaae ot the solid 
1iute aaoageaent progra and vUl durirg the fourth quarter Ff72 do a 
COllplete 1tudy ot an Air Perce base. 'l'be PQ1'P08e ot the stud7 is to detend.nft 
the iaoat efficient and econQllical ~h to solid vute IIIIDllgellent in 
the Air Fc:lrce bUe studied. 'l'be third pbue it progr ed tor l'J 73 
when specific equipaent vUl be installed. u the result of the pbUe two 
stud~·. 'l'he tMrd phase will be studied to determine ¥bat l!qUipaent aay 
be aw.ilable for use_ Air Force wide and what a.iaptiQl has to be made to 
bave a use6ble product. 

2. Waste Reduction and Reuse 

The Air Force selected six ccadssaries to stock their shelves with 
returnable bottled beverages as part of a four-month test. ·?he tentative 
conclusions indicates that customers do not seem to greatly change their 
preference for non-returnable cans over returnable bottles within a short 
period of time. Requiring a deposit on returnable bottles does not, in 
itself, seem to affect purchase patterns. Sanitation problema appear to 
be mtnimal. As a result of this study, returnable bottled beverages are 
now being made available at Air Force caaissaries. 

The Air Force is presently investigating the possibility of recycling 
solid wa.1tes fran its bases. To accomplish this, fourteen bases ~ve 
implemented a six-month recycling pilot program. The objectives of these 
pilot programs is to (1) test the availability of market for recycling 
glass, paper, and metat; (2) determine the impact in the family housing 
area and other base activities of segregating paper, glass, and metals. 
from other refuse; and (3) determine the economic aspects of separate 
collection and s11.le of recycleable materials. This study should be 
canpleted during FY 73. 

'i'c» ic 1.nd Hazardous Material 

1. Toxic Industrial Chemicals 

Tl.e disposal of toxic industrial chemicals is an ever-increasing pro-
biem. Most bases do not have the physical plant, laboratory facilities 
or trained personnel to perform disp~sal of toxic n.aterials by means of 
chemical/physical trea.tment methods. Faced with the obvious problems, the 
tendency is to stvre the material which, with time, presents additional 
problems to deteriorating containers. The Environmental Protection Agency 
was provided information regarding Air Force Toxic waste disposal problems 
for use in establishing Federal reglonal disposal sites 
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2. Contaldnl.ted Pllel.a and Petrol.ela Vute. 

!be car1ent Jll'O(:edurea am aethGda or dispoal or ued or cODtaainated 
petl'Ql.eua proclucta law been renewed to 4etenine wa to reduce 
pollutioo. The put p::-actice oir cliapoeal by burning 1n open pita and 
buri&l -in aanitary lllll4tills COt1l.4 not be conaiclereci acceptable. _Thus 
a po~iQi control IIJ'Stea wa illplementecl. 'l'he pollution control -systea 
vu achieved b7 tu:lng the following actices: 

a. Beri.ev .ot the ~ure• on each base to reduce the procluctic,n 
ot vastea to an absolute atni ... 

b. Eatabliabllent of tighter caatrola at e~h base to cCll()letely 
1egregate contallinated products by category, rather than llixing and 
cmaingling. 

c. SP.~k markets f'or segregated wastes. 

d. Prograaing tor waste oil incinerators only where the ~te 
tuel and oil could not be sold or disposed through contracts. 

3. Oil and llazard0118 substance Pollution Prevention and Abatement 

Fuel storage and handling sites a.re equipped with dikes, catchment 
basins and skimmer ponds. Maintenance cycles f'or f'uel handling equipment 
have been shortened to provide more frequent inspection of critical parts 
and improved maintenance procedures implemented. Oil separators are 
installed in drainage systems fran fl.ight lines, motor pools, auto-hobby 
shops, service stations, washracks and .:,ther similar areas. In addition 
to the spill prevention progr8.Cl, specific contingency plans are being 
prepared for each facility to provide a quick reaction capability for the 
~rderly handling of accidental spills. 

4. Disposal of' Air Munitions 

T. O. llA-1-42: "General Instructions for Disposal of Air Munitions," 
dated 1 July 1970, was supplemented to insure t1.J.t munitions would not 
be disposed in the ocean. A general review of all disposal procedures 
outlined in the technical order was performed to determine if disposal 
in accordance with the prescribed procedure would be detrim~ntal to the 
environment. The T.O. is b~ing rewritten to incorporate improved disposal 
methodology and new R&D initiated to develop environmentally clean disposal 
procedures where knowledge gaps exists. 

5, Photographic Wastes 

The Air Force is conducting a survey of photographic operations to 
determine quantities and types of photo waste and methods of disposal. 
This survey will identify any pos~ible areas of weakness in disposal 
proced'.ll'es that could lead to po~lution. 



A ftMlll'Ch pro;lect 1a · belag conducted in cc:in3msction Vith the 
Worton lt1B ~c o,eratioaa to re4uCe tald.c 1IUte by 
4neloping aetbadolog tor tbe ngeneration ot photographic blvach • 

. 
6. ~, gues, Mists Md Vapors 
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DariDg the hMlua1.r1&l proceaaea that a.re acccapliabed on an Air 
Poree bue, there are taaes, auea, alata, Y&pOl'8 aid duata that are 
created. 1.ftleae are controlled in the vorlting en'ri.romlen\ by an ac-
the 1D4uatrial bffiene progn11; .Aa tbeae are exhluatecr from the 
'baildinp they...,. pollute~ ..... ,here-to SOE degree. Thia will 
be atuclied to detendne vbat corrective actions baft to be taken. 

I. Research and Developaent Ac_tivitiea and Requirements 

1. Air Force Weapons Laboratory 

lnv:lromaenta1 Engineering Technology encOllp88aes the broad look 
at the total environaent and its interaction with an. In its 
broadest sP.nse, the objective is the abatement of those substances 
present in the environment in such quantities and duration as to be 
injurious to humaw:i, plant, or ar.i111al life, or which reasonably 
interfere with 1.ife and property. The broad approach to man-
environment relationship necessitated the establishment of five 
research gr .)Ups • 

a. Water Resources 

(1) The treatment of liquid photographic wastes to examine 
methods for photographic treatment, disposal of waste effluents, 
and the regeneration and reclamation of processing solutions. 

(2) The disposal of electroplating waste to determine th~ 
most economical approach to the disoosal of electroplating waates 
throughout the Air Force. 

(3) Field testing of the fused diatomaceous earth water 
filter. The efforts were devoted to determining those modifications 
necessary to make the unit operational under v~rious conditions. 

(4) There was in-houae work on a rapid filter utilizing 
synthetic media for the treatment of water. The unique features of 
these synthetic media include reduced weight and high flux rates 
without chemical addition or regene·:ation. 

(5) Aircraft washrack wastes are being studied to demon-
st~ate economical and efficient emulsified oil removal by fiJtering 
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and centritugatioo. The biodegradeabili ty ct the oil and grease wUL 
be detel'llined as a next step. 

(6) Standards for an economical, simplified and cOllpe.Ct 
•ter and vaate water testing laboratory for use by base Corps of 
Engineering pers~nnel are being developed. 

b. Air Resources 

(1.) The first of a two-phase program was completed to apply 
an efficient naoke abatement method to fires of JP-4 usetd in aircraft 
crash rescue training. There is a seccnd part programmed for FY 73. 
The system will be constructed and tested during the second phase at 
the Air Force Fire Protection Training School at Chanute AFB, 
Illinois. Another prototype is being constructed and tested at Hill 
AFB, Utah. 

At Hill AFB fire fighting training involves helicopters in the 
area. The effect of the helicopter downwash on the smoke suppression 
is being tested. 

(2) Jet engine test cells are being studied to develop and 
evaluate concepts for pollution abatement. P>:esent levels of material 
emissions from some test cells are high. 

(3) An effort is being accomplished to develop pollution 
emission factors for the determination of pollution potential of 
specific Air Force operations for installation purposes. To obtain 
these fact~rs, five representative Air Force bases will be surveyed 
to determine the emission from specific Air Force operations and 
the amcunt or raw material consumed or discharges produced by these 
operations. 

c. Solid Resources 

(1) There has been an in-house study conducted on the 
incineration of plastics common Ly found in solid waste and photo-
graphic film, and determination of gaseous products. It is essential 
to have this knowledge t minimize tr.e environmental insult due to 
the gaseous effluents. 

(2) An in-depth study of a base solid waste management 
program will be conducted during FY 72, The study will be aimed at 
achieving a more balance of solids entering and leaving with the 
ultimate purpose of developing the most economic and efficient means 
of solid waste processing and disposal techniques. 

(3) Coordination with concerned agencies outside the Air 
Force, such as the Environmental Protection Agency, has continued as 



a 1INll8 ot keepinai; abre,ot ot advances and current research -1n the 
field ot solid wate -.nageaent. 

d. Moise Abatement 

( 1) The Federal Aviation Acbainistratioo bu dewloped a 
c0111p11ter procedure to apply to civilian aircrat't operations to 
accoaplish noise exposure forecasting (DP). During this ,ear t..'-ere 
baa been a deaonstre.tion ot the applicability ot the technique to 
11111 tary aircraft operationa and the collectioo ot sound data on 
llilitary aircratt. 

e. Ecosystem Technology 

(1) The ~cological havds on Air Force installations to 
include insects, rodent, smll animals, 'birds and other verain. 

11 

There has been a study on the control of birds at the Rocket Sled 
Test Site, Holloman AFB. Biosonics testing and employment ot popula-
tion reduction techniques have been used as a means of eliminating 
the bird strike hazard. 

(2) There was a laboratory experiment phase conducted 
using the phototaxis control concept. 

Training Programs 

1. Training Personn~l in Environmental Pollution Control 

a. Bioenvironmental Engineering Training. The Air Force 
Medical Service conducts an intensive 16-week training course for 
newly assigned Bioenvironmental Engineers. Approximately 3% of the 
aourse, which covers the fields of environmental and ina.1strial 
hygiene engineering, is concerned directly with abatement and 
evaluation of air, water and noise pollution. 

b. Environmental Pro~ection Course. At this time 160 
Air Force civil and bioenvironmei1tal engineers have completed the 
biyearly two-week course at Air Force Institute of technology's Civil 
Engineering School on environmental protection. The purpose of the 
course is to nrovide an understanding of' Air Fo't'ce environmental 
oroblems and how to control them. The course's reputation has spread 
to the extent that the Navy now j oins the Air Force in sending 
personnel through this training. 

c. Technician and Specialist Training. Courses in ~ater 
and waste processing, pest control, and week control are held at 
Sheppard AFB. These courses are part of the Department of Civil 
Engineering training for the Engineer E~vironmental Support 
Technician, Entomological and Grounds Maintenance specialists. 



d. General lnYironaental Training. The. Air Force ia 
ln'tea_tigating aethocla &Del approaches to develop 'llithin its personnel 
an tuidei-atandlng ot the enrlromental goal.a a.Qd bow tbeJ relate to 
each lnillriclual. Areu vhere specific traim.ng needs haft been · 
identltied are: 

. (1) During bulc training inatill general goals am 
indiridual responsibility tor resource conversation ·anct anti-
littering. 

(2) Technical training schools to stress environ-
aental pollution considerations associated with specific tasks, i.e., 
proper segregation ~f waste oil to facilitate disposal through 
recycling atbods. 
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(3) Air Force Professional School to stress the needs 
of management to access all actions for environmental consequencec 
and se 1 ect courses of action that minimize adverse environmental 
factors. 

K. Enhancement of the Environment 

l. Conservat.icr. 

Air Force policy is to be a prudent manager of the natural 
resources. Individual bases are encouraged to utilize the test 
management practices for mineral and wildlit'e resources, by inter- -
service agreements with the Department of the Interior and 
Agriculture specialists in conservation fields. 

2. Fisi.i and Wildlife Policies. 

A cooperative program has been initiated at bases with suitable 
resources to insure a professionally designed and managed program. 
Habitat, stocking, control practices, and pond management information 
is provided by this arrangement as a ber~n t to the base and to the 
Nation's conservation practices. Self-help labor, Boy Scouts, Girl. 
$~outs, Rod and Gun Clubs, plus base assistance, provide most of the 
labor, as well as materials needed, to improve, ponds, habitat, and 
recreational sites on Air Force bases, Access to bases is generally 
available to outside groups excent in a few cases where security 
conditions or hazards exist. 

Functional responsibility for the Air Force Wildlife Program has 
been assigned to a USAF headquarters at Atlanta, Georgia, an offics 
managed by the USAF Foresters, 



3. lfatural Beauty 

Eight major coaands and several of the largerbases have 
professional land m.nagement -apecialists (agron~ist~; foresters, 
landscape architects) assigned to their staffs. ' Aesthetic o1)-
jecti vea are consistently •intained in the integration of 
natural areas, forest pl.antingR and landscaped grounds to improve 
appearance of Air Force bases as well as assure optimum land use 
principles. Ove?' 200 Air Force bases have formal land management 
plans, with explicit guidance and aster plans for the developnent 
of these resources as ·time and f\mdir.g nermit. Present construction 
r101icy requires the inclusion of adequate landscaping as an 
integral part of the construction effort. The format for the General 
Thomas D. White Environmental Protection Award has been broadened to 
include more aesthetic considerations along with the traditional 
conservatio~ activities. 

4. Architecture aad Site Develoument, Preservation of Monuments 

The Air Force cooperates with various grcups whenever problemJ 
of hist0ric:al significance are encountered. Vandenberg AFB recently 
completed a contract with the University of Califcrnia at Santa 
Barbara to survey thP. base for archaeological site& of significance 
so as to prevent their damage from construction. 
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SUBJECT . 

Aupat 9, 1971 
NUN8l1l 6050. 1 

. .ASD(BU) 

Department Defense Directive 

£avironmeual COD•lderatlou in DoD ActiODa 

Beterences (a) tbrougb (q) are l.18ted in lncl.oaure 3 

I. 1UaUIB .AllD soon 
rus Directive establishes DeJ!a.:r1.11ent ot Def'ense policy, 
assigns responsibiUties, am provides gui&mce tar the 
:implement'-aticm of Bth.~ion 1<2(2) ot retermce (a) and refer-
ences (b) through (k) 1.Dsotar as thoae references require 

A-1 

the inclusion of environmental considerations in the decision-
maldng process. 

Reference ( q) 1s hereby cancelled. 

Affl.ICABILITI 

The provisions of this Directive apply to the Office of the 
Secretary of Defense, the Military Departments, the Organi-
zation of ti1e Joint Chiefs of Staff, Unified and Specified 
Coonands, and Defense Agencies {hereafter referred to 
collectively as "DoD Components"). 

IV. POLICY 

A. At the· earliest practicable stage in the plann:lng process 
and 1n all instances prior to decision, the environm•~ntal 
consequences of any proposed action sbal.l be assessed. 

B. Actions that were initiated prior to the enactment of 
P.L. 91-190 {reference {a)) and for which the environ-
mente.l consequences have not been assessed should be 
reviewed to ensure that any remaining action is consis-
tent with the provisions of this Directive. 

Appendix A 



a...z 
Continuation ot IV. 

c. _ Imotar u :iract1cable, an11 Vitb •~te ot 
usi8De4 ldaaiom ard ot ecavatc· 81111 t-cmdcal. ~, i,ro-
grw and actions of all DaD Gha1l be pl..,...,, · 
1Jd.ttatecl, and carried out ill. MDD«r to &wid aberM 
ettecta on the quality ot the halln f9IY1rtalent. 1lbeD t1dJI 1a 
not teuible, all reasonable wurea ahll1l. be talren to DIil• 
tra.u.ze or aitig&t.e an., a4ff1"H env1roDlmtal 1aplct ot t.be 
actions. 

D. WbeneYer an env1rmaeJl't&l weswnt ot a ret%111sats.aa ar 
report cm a propoaaJ. tor J.egtslat1on or ot a propoaecl or caa-
tinu1Dg ll&Jor act1011 iJMlicatee under t.be criteria 1D encl.oll\1:l'e 
l that the r4!sulting action 11&7 aignifican~ atte<!t t.he 
quality ot the hman em-1rolaent or aa.y be !a:lghJJ controver-
sial with regard to cmviromental uq,act, a detailed eJJ'firon-
llleJltL.l. statement shall be prepared and processed pn-suant to 
the guidance contained in "Statements on MaJor J'ederal Ar.ti.om 
Atf'ecting the Bnv:Lrome.at• (reference (t)) and 1n encloeure 2. 
!I.he Secretary of the Amy ·•1' prescribe sepan,.te criterid •!.Ill 
procedures tor detemin1ng the need tor and the processing of 
envirODDeDtal statements with respect to civil functions of 
the Corps of Ellgineers. 

V. REBPOIBIBJLITDB 

A. The Assistant Secretary of Defense (Health and Env1roDlllent) 
shall: 

1. Provide assistance and advice relative to enviroDment&l 
statements. 

2. Review draft environmental. statements submitted by other 
DoD Components, solicit coaments concerning such state-
ments within the Office of the Secretary of Defense and 
from other appropriate DoD Components, and provide 
corsolidated comments to the DoD Component that submitted 
the draft statement. 

3. Review all directives and instructions of the Office of 
. the Secretary of Defense tc determine if environmental 

statements are required. 

4. Maintain liaison with the Cowicil on Environmental Quality 
(CEJ:l), the Environmental Protection Agency {EPA) and the 
Office of Management a.nd Budget ( 0MB) with respect to the 
environmental policies affecting the entire Department of 
Defense. 

5. Revise and supplement the enclosures and attachment to 
this Directive or add additional enclosures or attacbmen·ts 
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Cclattne:U• ot Y.&.,. 

... 

• ..., le ftlljldrel1 to i.~e rt. we ~-UYeq 1'lle JA).:tdea 
:r..ua Sa 'Uda Dlrect!w. 

6. Jletata•CClllrofeaclldraftal4ftm.l~lltatmmt 
p.epwJ 1111111.a 1lle Clft.loe al tlMt Secretazy al De:teme 
rn1elf by D en of Ute ,ablic ._ Rdl rm.ev ta requested • 

!lie Dlreetcr fJ6 Defmle lleNu:dl. .. AuutMnt Secre-
tariea of Jlld'w, - .IMfnaDta to • 8ecJ'et&ry of Def~ 
-.U.: 

1. llaalt.cr a. •a,U•UGD at p,JJctes CClllt&1Dl!4 111 tb1s D1rec-
ttw td.111 n.pect to 1:be ead.rammtal Mpecta of cc:mUnuiDg 
al Jll"Gp •• aa4 Jrc>Jeda 111.tldn their fuDcti,Jl.lll 
:rap:•ibU.1U.. 

2. Imare tmt em-Lwtal na!:ra nta requ:l.recl tor actiau 
wJ.tMD tbe1r napeetiw attJ.ces an prepi,Ncl an:l ~eased. 

3- Coor41N.t& . ..a ~.:Jria-u v1.t.b other elmmtll of tbl.-
8!at of Def'mle ~...O JnC].Uik c1:qll.1c:stioD ar ~iste:Jk.-!.d> 1n 
the JL'f!J!Uatian f!lffiramlmtal stateaenta tor Jll'C!.~ or 
JZC)Jecta 111.Udll i!u:ir ~tive f'lmctiOD&l. rei:spouibllJtieS. 

'• DeG~te s siagl.e point ot ('.mtact Vithk t.beir otticea tor 
mtten to tb1a Directbe. 

5. Aut,st ASD(IIIB) 1·, the renev ot enri.romiental state.ents. 

6. Coordimte pr0Ji08ed c1irect.1~ am. :!.~tructions t.bat have · 
ellY1.ro!aental illpl.1cat.1ons Vi.th A:m(BII). 

c. !he Secrct.arie5 ot t.be N1l.1tar,; Departaent=., Cha1rman of the J!>int 
Chiefs ot Staff'., and Directars ct Defense Agencies t<rr operations 
under their Jur1.&dictioc.., aball: 

1. KatabUah procedures tor assessing e:iviramental. consequences 
of <-cmtimdng and p:-oposed PJ'OIP"8IIS and actiG:iS., 1D a~cord~ 
snce vit.h the policies coct.aiJIK ill this Directive., and !'or 
the preparation 3nd processi.Dg ot eavircmental statements 
required for ac~ions Yith!n t:)eir respective DaD COlllPOn.?nts. 

2. Establish procedures to insure that. all J"eRU].aticns, direc-
ti-es., 1.l?sti u~tiom., and other maJor policy P'Jblications are 
reneved tor envi:oar..nt&l cor.seque:ices, and, •Jhen such 
canseqL-e&'P.8 are s1g.111'icant., vithholl"I l-"-11?11c:ation of i&su-
ences until caaplie.net: vit.h Section la?(2)(C) o:r P.L. 91~190 
( :retere.oce (a)) bas ?>een 'lec,,.pllsbeci. 

3. Review enviro'aaenta.1. statew.1ats 1n their ,s,rea.; or expertise 
in &cco!'dance vith r<?terence (t). 
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~~ti.CJD ot v.c. 
,._ Designate a s1ngle point ot cont.act for •tters per-

ta:tm• to this Directive. 

5. Dea!gnate, in 1aplewer,t1Dg clirect1ves, an offlci&l 
:re&pouibl.e for MJdng c1raft and fiml enviromentaJ. 
•tateaents aftilable to the pwlic. 

YI. BDORr C"JJD9JL SDIBOL 

Bepo:rtiJlg requirements cCJ11t&:lned herein have been ass~ 
Reports Control Syllbol 11>-Bll(AR) 1068. 

m. ma:-.a.u Mn AID lJGILDlllll'JUim 

1.'t-.1.B Directive 18 effective imediately. 1bree (3) c*es ot 
the iaplellentiDg documents v.1.11 be tOl"VB.l'ded to t.b.e ASD(su) 
Vi t.b.1D 6o clays. 

BDclosures 3 
1. Detend.nat.ions ot Requirements 

tar Bnv1romental. Statements 
2. Preparation and Processing of 

Bnvir~:•~;mt,11. Statementc 
3.. List O'l References 

Deputy Secretary of Defense 
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A-5 
6050.1 (Encl 1) 

Aug 9, TI 

OJ' IOR IIIVm>JIIBftAL STAmEJi'lS 

I. GBIIDAI, 

A. Section 102(2)( C) of the rational Environmental Policy Act of 
1969 {P.L. 91-190) (reference (a)) requires that a detailed 
enviroollental statellent be included in •every recamnendation 
or report on proposals for legislation and other 118,jor Federal 
actions significantly attecting the quality of the human 
ecviro1111ent.• 

B. Executive Order ll.514, March 7, l'RO (referenee (d)) directs 
the Council on Enviromental. Quality to issue guidelines to 
Federal agencies for the ~paration of the enviroomental 
statements required by Section 102(2)(C) of the Rational 
Enviromental Policy Act of 1969 (reference (a)). 

C. On Ap?'il 23, 1971, the Council on Environmental. Q.uallty 
published guidelines for the prep&ration of environmental 
statements (Statements on Major Federal Actions Affecting 
the Enviroment, 36 Fed. Reg. 79, 7724 1971) (reference (f)). 
These gui~ellnes contain general guidance for determining 
when an environmental statement is required. 

D. This enclosure interprets and amplifies the gen~ral g:iide-
llnes of the Council on Environmental Quality for Department 
of Defense actions. 

II. GEOGRAPHICAL !DCATION OF Aa?IONS 

A. Enviromnente.l statements are required fc,r actions described 
in paragraphs III and IV below conducted anywhere in the 
world, except when conducted in, or partly in, areas 'Which 
&Te in or under the jurisdiction of a natioc other than the 
United ~tates. In these latter cases, the DoD Canponent 
responsible for the action shall provide to the ASD(H&E) 
f'ull particulars, a ~eccmnendation as to whether or not a 
statement should be prepared, reasons for the recommendation, 
and an assessment of the effect of a statement on U.S. 
foreign relations. Tne .ASD(H&E) shall coordinate these 
latter cases as appropriate, and shall :furnish procedural 
instructiots to the responsible DoD Component. 

B. Environaental. statements are not required for multi-natio:::ial 
activities (such as NATO) when the DoD Canponent involved doeo 
not have prmary decision-making authority, or for combat or 
combat-related activities in a ccmbat zone. (See paragraph 
IV.C,5.) 
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6050.1 (Encl 1) A-S 
Aug 9, 71 

c. The DoD Cmponent sb&U ccapq vith applicable envir,JDllelltal 
lava and policies, even tbougb an 'lnvirolmental statement is 
not required. In countrie:: or areas not under U.S. control. 
or proj~cts or activities are subject to the 
enviromental lava, regulations and riiru].ations of the 
toreign goveruaent concerned. 

Ac.rll'IS lllCWDED 

A. The legislative histo~ of the Bational. Envirollllental Policy 
Act r,f 1.969 (reterenc<. (a)) and the guidel.ines of the Council 
on Envirornental Q.uallty define .ma_jor actions as including, 
but not llmi ted to, the fol.loving: 

1. Recanendations OT favorable reports relating to 
legislation, including that tor appropriations. 

2. Policies, regulations, and procedures-ma.Jd ng. 

3. Projects and continuing act~vities: 

a. Directly underlaken by Federal agencies; 

b. Supported in whole or in part through Federal 
contracts, grants, subsidies, loans, or other 
forms of :funding assistance; and 

c. Involving a Federal lease, pel1Dit, licP"lSe. 
c::?rtificate, or other entitlement foi· use. 

B. Each of the above categories of actions requires sanelrilat 
different considerations in determining whether an ~nviron-
mental statement is required. 

IV. 3VAWATION OF REQJJIREMENT FOR ENVIR0114ENTAL STATQ!ENT 

A. Proposals for l~gislation, annual authorization requests, and 
favorable reports on legislation: 

1. Proposals for legislation {other than requests for inclu-
sion iu annual authorization requests). Prior to prepar-
ing a legislative proposal, the DoD Component shall asse~s 
the environmental consequences of the proposal using the 
factors in attacbme~t 1. If it is determinP.d that the pro-
posal would significantly afi'ect the E-nvironment, an 
environmental statement is required and shall be submitted 
with the proposal. 

2. Annual authorization requests. 

2 



6050.1 {Encl 1) 
Aug 9~ 71 

a. Prior to a11blitting authorizing legislation requests l)W'-
auant to Section 412, Public Lav 86-149, as aemed, 
(rehl'l!nce (1)} or tbe anrnw. Military Construction 
.Authorization Bill, the enviromental consequences of each 
it. requested t~ inclusion shall be asseaaed by tile Do1) 
Caa;,onent Piking the requests using the :factors in attach-
ent 1. Purther, the Caaponent is required to prepare an 
enviromenal statEllent tor each item that vlll s1gnif'i-
cantl¥ atfect the enviroment unless the it~ i~ :pa.rt of a 
continuing project or program ror which an enviroaaental 
statement bas previously been processed, Bild the environ-
mental consequences or the item are not expected to 
deviate signiticantly trm those identified in the prior 
stateaent. 

b. Three copies ot each required draft statement shall be 
submitted with the requests (see Section III of encl.o-
sure 2). 

3. Favorable reports on legislation: 

a. If the Depertment of Defense is not the Federal agency 
that has primary responsibil1ty for the subject matter 
involved in the legislative item, no eo't.Lronmental state-
ment is required f'ran the Department of Defense. If it 
is not clear fran thP legislative item whether the 
Department of Defense is the primary Federal agency respon-
sible for the subject matter involved in the legislative 
item, advice should be sought f'ran the General Counsel, 
Department of Defense. 

b. Ii' the Department of Defense is the Federal agency that has 
primary responsibility for the subjeci; matter imrolved in 
the legislative item; the DoD Component responsible for 
~--eparing the DoD report on the item shall a~~css the envir-
omnental consequences of the proposal, using the far 1rs in 
&ttachment l to this enclosure. If the assessment i~dicates 
that the proposal -would significantly affect the quality of 
the human environment, an envi~onmental statement is re-
quired and should accompany the report. 

B. Policy, Regulations, and Proceiure Making. 

1. This shall be construed to apply to publications including, but 
not limited to, dirP.ctives, instructions, regulations, i.llanuals, 
or major policy statements of all DoD Components. 

2. The DoD Component shall assess the environmental. consequences, 
using the factors in att&chr.ient l to this enclosure, f<>r each 
proposed publication. If it iG determined that actions gener-
ated by the publication will significantly affect the 
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Aug 9, 71 

envirolaent., an enviromental statement 1• required unleaa the 
publication is an iapleaentation ot a publication trca another 
DoD Cmponent and the enviroaental consequences vUl. not 
deviate aignUicantly trm those ot the buic publication. In 
~heae latter cases, the DoD C<lmponent responsible for the basic 
publication bas the respon2ibillty for uressing the environ-
aental consequences ot its publication and preparing an 
envirnnaental statement. 

3. It a proposed publication of a DoD Cauponent is to be published 
for the purpose or iaplementing a Federal law or a .iublication 
of an agency outside of the Department of Defense, and actions 
resulting traa the law or publication 'rill significantly attect 
the quality of the enviromoent., M environmental statement is 
required unless an environmental statement which covers the 
environmental impact of the DoD Canponent's publication was 
submitted in connection with adoption ot the law or the other 
agency's publication. 

c. Projects and Continuing Activities. 

1. This category includes the .majority of the operations and 
activities of DaD Ccmponents. The Components ai·e encouraged 
to develop plans., programs., ar,d procedures for routine projects 
and continuing activities having an impact on the environment. 
Environmental statements should be prepared for these plans, 
programs., and procedures rather than for particulu or indi-
vidual actions taken pursuant to these plans, programs, or 
procedures. Only when a particular proposed action involves a 
potential impact on the environment not considered in the 
environmental statement for the applicable plan, progra.:n, or 
procedure, will it be considered necessary to prepare an impact 
st.atcm~nt on taat individual or particular proposed action. 

2. Each proposed project or activity shall be assessed for environ-
mental consP.quences, using the factore in attachment 1, and: 

a. If it is determined that the action will n0t significantly 
affect the environment, any written assessment of the 
environmental aspects of an anticipated action shaD. be 
retained by the Component making ~he assessment until the 
Rction is ccinpleted. (See paragraph D of attachment 1 :o 
this enclosure.} 

b. Jf it is determined that the action will have a signifi-
cant effect on the environment, a statement is required, 
unless it is excepted by paragraphs 3, 4, or 5 below. 
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3. It M enviromental statement vu submitted tor a :project or 
activity in accordance with paragraph IV.A. of this enclosure, no 
additional enviromental. statement is re9.uired f'or that project 
or activity unless it appears that there will be signif'icant 
adverse enviromenta.l consequences :f'ral1 the project or aci;ivity 
that were not_ covered by the enviromental statement. 

4. It a project or activity is being carried out pursuant to a pub-
lication f'or which an environmental. statement vu submitted in 
accordance with paragraph IV.B. ot this enclosure, no environ-
mental statement is required f'or that project or activity unless 
it appears that there will be sigrdf'icant adverse enviromental 
consequences f'ran that project or: activity that were not covered 
by the enviroment-a.l statement. 

5. Canbat or canbat-related activities in a can.bat zeine, riot control 
activities, and other emergency activities do not require environ-
mental statements. However, the intentional disposal of' hazardous 
substances or of other materials in the oceans shall not be con-
strued to be combat or combat-related activities. 

6. On oc~asion, law other than the National Environmental. Polley 
Act (reference (aj}, such as those in reference (c), require the 
Department of' Defense to gain approval of another Federal agency 
before conmencing certain types of actions that may have environ-
mental consequences. Compliance with the requirements of' such laws 
does not relieve the responsible official from preparing and pro-
cessing an environmental statement if' the proposed action is a 
major action that would significantly affect the quality of the 
human environment. However, insofar as practicable, the draft 
environmental statement format sh0uld be used in complying with 
other laws to minimize duplication of efforts. 

Attachment - 1 
Major Action Significantly Affecting 

the Quality of the Human Environment 
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MAJOR ACTION SIGm"IC.ABTLY AFf'.fClIIG THE 
QUALITI OF mE lltlfAB mm:BOIMDT 

A. It is impossible to list categorically all DoD projects or 
activlties that are "major Federal actions significantly affecting 
the quality of the human enviroI.1111ent". In mekl.ng a Judgment in a 
particular case, it w:l.11 be necessary for the proponent of the 
action to assess the expected environmental effects of the action 
in canjunction Vi.th the intent of the Natiomu. Environmental Policy 
Act (IIEPA) as implemen~ed by the Council on Enviromnental Quality 
(~). It is essential that all the environmental effects of an 
action be assessed, whether those effects are adverse or bene-
ficial. In detenn1o:f:ng whether or not the effects of an action 
are significant, the proponent must evaluate the nature and 
degl"ee of all effect!l on the environment. These may be signifi-
cant even though the net environmental effect of the proposed 
action V1ll be beneficial. 

B. DoD Components shall insure that a decision is not made until the 
environmental consequences of the decision have been assessed. 
If the assessment indicates that the decision will either affect 
the environment on a large geographical scale or have a serious 
environmental effect in a more restricted geographical area, the 
proposed action shall be considered a !rf..ajor Action Significantly 
Affecting the Quality of the Human Environment (MASAQllE), and the 
decision she.11 be deferred until Federal agencies possessing 
special expertise or persons affected by the environmental effects 
of the decision have had an opportunity to present their view. 
It is necessary to consider not only the degree of effect on the 
e 'lironment but alsc> the scope of the action and the potential 
et·fect of the act.ion on other persons. 

1. If a DoD Component or a major military command intends to t.ake 
an action tha~ will influence subactivities in many subordi-
nate units, and the subactivities will each affect. the 
environment, the action is probably a MASAQHE even though a 
single subactivity may not be in that category. For example, 
a limited maneuver or training exercise by small elements of 
a Military Department might rot be a major action nc;r would 
it normally affect the environment significantly. However, 
if a Military Departm\:'nt intended to publish a regulation that 
includes provisions prescrfbing the environmental consider-
ations that were to be givev to the planning of all training 
exercises or manEuvers of the DoD Component for an indefinite 
period of time, then it might be expected that such a regula-
tion would have a significant effect on the quality of the 
environment because it wouln govern numerous activities which 
individually voul.d have some effect on the environment. Thus, 
the regv.lation should be construed to be a MASAQ.HE. 

I 
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2. An exempla ot en action that ahouJ.cl be cJ.us1t1ed as a JfASAQll£ 
because ot a lomJ.ized ettect :la an extnmely no1sy activity 
c~•.ed by a DoD C011p0Dent; near a reaident1al. area, vhere 
the reault1113 noise m:l.gbt e~riousq &ttect the caatort ot 
residents ot the area. :tn keephut V1th t.be u.Lent ot Ba, no 
decision ahould be made to take any action until thDse resi-
dent.a hiive been given an opl)Ortun1ty to pl'f'Be!lt their view, 
and their views have been carefully considered. 

C. Just as it is impossible to categorize all actions, s1> ie it 
:l.mpossible to list in advance all of the env1romenta1 factors to 
be considered. The proponent of the action should consider all 
aspects ot the action to determine it it vUl interfere umeason-
ably vith the liv:I.Dg conditions of IIIBZ11 vildl:fte, or marine lite, 
or vith any ecosystems on an 1Dned:l.ate1 short-range or long-range 
basis. EK.amples of :tactcrs to be considered are: 

1. Effect on vater. 

a. Will the Mtion: 

(1) Introduce toxic or hazardous substances or signifi-
cant amounts of chemicals, organic substances or 
solid vastes into bodies of water, 

(2) Significantly increase sedimentation ill a body of 
water, or 

(3) SignificBLtly alter the temperature of a body of 
water? 

b. Will the action improve the quality of a body of water? 

2. Effect on atmosphere. 

a. Will the action result in emissions in-r,o the atmosphere 
of toxic or hazardous substances or significant amounts 
of other pollutants? 

b. Will the &.ction re~uJ.t in the creation of excessive 
noise, considering the proximity of and the likely 
effects of the noise on h;.unpna or wildlife? 

c. Will tlle action tend to reduce the amour!t of pollution 
:ln the atir.osph:.re'/ 

3. Effect on naturel resources. 

a. Will the action result in sigr.1:icant destruction ot 
vegetation, wildlife or mt.rine life? 

2 

A-11 

I 
j 
l 
i 
/ 



A-12 
6050.1, Aug 9, 71 

(Att l to Encl l) 

b. Will the action enhance the quality of vegetati011, vild-
lif'e or marine lifef 

c. Will the action s1gnificantly attect soil qualityf 

d. Will the action result in contam$nation or deteriora.tio:i 
of food or food sources? 

4. other values. 

a. Will the action significantly attect, beneficially or 
adversely, the health or velfare of DBn, including 
aesthetic consideratiODR? 

b. Will the action signii'icantly affect, beneficia.lly Ol' 
adversely, at.her forms of life or ecosystems of which 
they are a part? 

D. Certain types of actions re,iuire close environmental. scrutiny 
because of the possibility that they may either affect the 
quality of the environment or create enviro.:unental. controversy. 
It may be desirable in Si.lch cases to have a canplete presenta-
tion of the environmental aspects ot the proposed action 
available for any intereoted party. For these reasons, consider-
ation shall be given to assessing the environmental. effects of 
the following types of actions in writing even though a detailed 
assessment indicates that the action is not a MASAQHE. 

1. Development or purchaEe of a new tn,e of aircraft, ship or 
vehicle, or of. a, substantially modified propulsion system for 
ary aircraft, ship or vehicle. 

2. Development or purchase of a new weapon system. 

3. Real estate acquisitions or outleases of land. 

4. Construction projects. 

5. New installations (bases, posts, etc.). 

6. Dis:r,osal of biological or chemical munitions, pesticides or 
herbicides other than in the manner in which they are intended 
to be used. 

7. Intentional disposal of any substances in a sif""tficant quan-
tity or on a continuing or :t>e~iodic basis. 

8. Mission changes which increase the number of persc-,nnel in an 
area to a aegre~ that Will tax the environmeutal capability 
of the local civilian con:munity. 
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9. AJJY acticm which, becauae of real, potent1a.1 or pap>rted adverse l!!lYir<Dlental. consequences, 18 a subj~t of contro-versy 8ll0D& people vho vill be affected by tbe acticm, ar vbich, clt.bCA1gb not the subject of controversy, is l1DlY to create controversy when t.be proposed action becmes lmOWD by 
tbe public. 

1. Bven though a written asRanent supports tbe conclusion that an action 1B not a NASA'lBB, an e~tal illlp8ct statement sbould be written on a proposed action which becOlleB highly controversi&! because ot envirODllental aspects. ihe euv1ronmenta1 statesent •Y be balled on the in1'0l'EtitJ11 contained 1D the assesnent. 

4 
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JIR8MU(lf AID PR>CBSBJm a, IIIVlROJIMBITAL STATIMBlr.l'S 

I. GIIIIRAL 

Prepantion ot enviromental statements shall be based on con-
siderations discussed in tbe guJcJelines of the Council on 
EnvirtJDmeJltal Quality (CJA) and t.be folloving guidance. These 
directions are intended to assure consistency of effort in pre-
paring statements. 

A. A careful, objective deta:IJ:lng of environmental impacts, 
alternatives, and implications of proposed projects and 
activities should give reviewers both within and outside the 
Department of Defense insight into the pe.rticulars associated 
with the action. The general public, enVironmental action 
groups, special interest associations, governmental agencies, 
and Congressional Comittees will expect the statements to be 
a valid source of intormation on proposed actions, as well as 
a reflection of how the DaD Component views environmental. 
factors and seeks to accomodate them. Since the statements 
must whenever possible be 1118de available to the public, it 
must be assumed that they v1ll receive care:f'ul scrutiny. The 
statements 1:1hould be sy:3temat!c presentations of environ-
mental im.pe.cts. 

B. A statement should describe physical. and environmente.l aspects 
sufficiently to permit evaluation and independent appraisal. 
of the favorable and adverse environmental effects of each 
proposal.. It should be simple and concise, yet should include 
all pertinent f'lets. Length w1l1 depend upon the particular 
proposal. and the nature of its impacts. 

C. A statement should not be limited to ultimate conclusions, but 
should contain in support of such conclusions a thorough 
evaluation of all factors affecting the potential. environ-
mental impe.ct of the proposal.. 

D. Rather than serving as a means tor assisting or supporting 
project justification, a statement should inclade a complete 
and obje~ti ve appraisal of the environmerital effects, bene-
ficial. and adverse, and of ava.ilable alternatives. In no 
case should ailverse effects, either real or potential, be 
ignored or slighted in an att.empt to justify an action pre-
viously recOiliiilended. Similarly, care must be taken to avoid 
overstating favorable effects. 

E. In developing and obtaining the llecessary information to pre-
pare a statement, consultation w:J .. th other Federal, State, and 
local agencies is encouraged. 
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The boc.) of an en-.,"ironmente.J. statement shall contain the follow-
ing separate sections with the length of each teing adequate to 
identify and devel\)p the required information. 

A. Project description. Describe the proposal by name and 
specific location and BUlllliBJ."i~e its objectives and the activ-
ities which will ensue if it is adopted. Provide technical 
data adequate to permit a cm-etul assessment of environ-
mental :Lmpe.ct by c0u111enting agencies. Where relevant, mai:i,:; 
should be provided. 

:B. The probable environmental 1mpac of the proposed action. 

1. Identify the probable direct and secondary envi:rom.ental 
consequences of th~ proposed action. This sha-1 include 
commentary on the direct impact on man•s health and 
welfare and his surroundings through such media as air, 
wt~r, or food. Threats to other forms of life and 
their ecosystems shall be included. Examples of primary 
and secondary environmental consequences that should be 
identified are the primary noise impact on a community 
from proposed military circraft operations and the 
secondary impact on future land use which may result 
from such operations. 

2. Discuss both the beneficial and detrimr ital aspects of 
the environmental changes, placing some relative value 
on the impacts described. 

3. Identify remedial and protective measures 'Which could be 
taken in response to adverse effects of environmental 
impacts. Such measures taken for the minor or short-
lived negative aspects of th€ project shall be discussed 
in this section. 'l'he advt!rse effects 'Which cannot l)e 
satisfactorily dealt with shall be consideried in greater 
detail along with their abatement and mitigation measu:res 
in the following section. 

c. t-~1y probable adverse environmental effects which cannot be 
£YOided should the proposal be implemented. Discuss the 
~iavoidable adverse effects and the implir.ations thereof, 
and identify the abatement measures pro1>0sed to rectify 
these and an estimation of their effectiveness. In addition 
to a., evalllBtion of damage "to the natural environment, this 
would includ~ an evaluation of the extent to 'Which human 
health or safety, aesthetically or culturally valuable sur-
r1..•m~..ings, standards of liv.!ng, and other aspects of life 
will be sacrificed or endangered. 
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D. Alte?'!l&tives to the propo&ed action. Describe the various alter-
natives .:onsidered, their general envirODDeDtal :lllpact, 8114 the 
reasoc(s) vhy each was not recoaaended. Identify alterDatives 
as to thP.ir beneficial and detrimental. effect'& on '..be env:1.ron-
mental elements, specifically tak:lng into account the ·a1.ternative 
of no action. Include v:1.th these alternatives economic, teclu:1-
cal, BLd operational considerations, as veil as t.heir eDViroD-
mental impact. Discuss any other pertinent poiilts not previous:.y 
mentioned such as requirements ot statutes or DoD Directives that 
influence or l.1mit alternatives. 

E. The relationship between local short-term use of man•s e~t 
3.11d the maintenance and enhancement of long-term prcductivity. 
Assess the cumulative and long-term impacts of the proposed action 
with the view that each generation ~s a trustee or the environ-
ment for succeeding generations. Give special e.ttention to 
considerations that vould narrow the raWJge of benefic..i.al. UDes of 
the enVironment or pose long-tt!rm risks to health or safety. The 
propriety of eny action shuuld be weighed against the potential 
for damage to man•s life support system - the biosphere - thereby 
guarding against the short-sighted foreclosures of tuture options 
or needs. 

F. Any irreversible and irretrievable connittlents of resources which 
would be involved in the proposed action should it be impl.ement~. 
Discuss irrevocable uses of resourceo, changes in land use, 
destructio:.J of archeologkal or historical sites, unalterable 
disruptions 1n ecosystems, a.11d other effects that would curtail 
the diversity and range of beneficial uses of the environment 
should the proposal be implemented. 

G. Summary sheet. The environmental statement shall be accompanied 
by a summary sneet which must provide the following infonr.ation. 

1. Indicate whether the statement is tlra:rt or final. 

2. Give the name of the action and indicate 'Whether it is an 
administrative ~r legislative action. 

3. Provide a brief descript:lon of the action and indicate what 
geographical region (States and counties) is partic~larly 
al'fected. 

4. Sunma.rize the environmental. impact and adverse environmental 
effects. 

5. List alternatives considered. 

6. a. (For draft statel'l.ents) List all Federal, Stat<~s and local 
ugen~ies from which comments have b~en requer.ted. 
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b. (Po:r t1D&1. stat! nta) List &11 l'ec1erlll., State., aa1 
local agencies and otller fl"al 1lb:lch vrittm 
t!n!-n111ta haw been recei"ft:14. 

7. ProY1c1e t.lle cbtea t.lle c1nft state.mt aat t1ni&1. stat.-
amt vere lliB4e Mailable to t.be Cilll and the pmlir. 

m. IIU'fAftftff I! 

A. Draft stateaents are UIOae stat m Irita that hae bes preiared 
in 8CCOJ'daDce Vith the gu.idance ot tb1s enclosure and tor 
vbich review c• nt.a v1ll be requested 1'.rca other ?)al) 
Cm\)oDeDta., the CJll, and appropriate Pederal, State, and 
local agencies. 

l. flJree (3) copies ot draft stateaents rel.at~ to ~ion 
412., Public Lav 86-149., as awemed (reference (1))., or 
the annual M:111 tary Construction Bill must accoapa.ny 
i.he rec~ndation through agency review procedures. 
Distribut.ion to other agencies a.Dl1 to the public for 
c:=mnents shall be Withheld until the legislative request 
has been forwarded to the Congress. At that time, 
statements relating to specific items included in the 
proposals shall be distributed, by the DoD Component, 
as a'PPropriate, for comment. 

2. In other cases where premature release would be contrary 
to existing administrative procedures or othervise be 
inappropriate, distribution to other agencies and to 
the public for comments shall be made at the earliest 
appropriate time. 

3. No:rmall.y it should not be necessary for a DoD Component 
to obtain OASD{B&E) approval prior to distributing the 
draft environ:nental statement outside the De}l&rtment of 
Defense. ibic; procedure does not alter any requirement 
that may exist to coordinate the action itself Within 
OSD prior to publJ c release or to follOW' appropriate 
security review procedures. 

4. The advice of the Assistant Secretary o'! Dei'ense {Public 
Affairs) shall be obtained through established canmand 
channels before routil)g outside of the De}l&rtment of 
Defense environment.a..\ statements that have s:fgnif'icant 
public affairs implications. ibe official designated 
by a DoD Component to make determinations regarding re" 
lease of draft environmental statements outside of th~ 
Dep&.rtment of Defense should consult vi.th Public .Affairs' 
oi'f'icers to fa.niliarize himself Vi.th the subject matter 
they consider to be nevsvorth7 and to advise them cf all 
requests fran the news media. 

4 
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L N,Ject to t.iae of nrtea_,.. 8111 (a) pertaSldllg 
to t.lle tamtiftc&Uan, ~, 8111 41acsr1w~ ot clwi-
f".ed :I.Dt~Um 11111 to ntereace (o) p,rt.a1D1llg to aecurity 
rerieV tw pi,lle ma•• wonl, cUatnlnlU.aD of t.lle anft 
ll1i&'talllt au be - fcdloa: 

J.. !luree {3) cotd8 to OISD(JM). (!beae cop1es are in aaditlon 
to t.11aee ntatre4 bT pangrai,11 m.&.1. abaft.) 

2. (10) cop1ea to the ca. 
3. Pi-we (5) coplea to tbe BIL 

... !WO (2) cop1ea t.o appropriate l'e4eral. agencj,es hav111g Jm-18-
cU.ctian by lav or apeckl expertiee Vith respect to 11D,J 
em1roalleDtal :blpl.ct 'lnYolftd. (AppenHx n at tbe CJQ 
'bdclel jnea.) 

5. Tvo (2) copies to State and local agencies aut.borized to 
develop r.ncl enforce envirOmentaJ. standards vhen the pro-
posed action affects •tters vi.thin their Jurisdiction. ihese 
copies sb&ll be sent to the appropriate State and regional or 
metropolitan clearinghouses in accordance with the procedures 
prescribed in 0MB Circular lo. A-95 unless the Governor of 
the State involved bas designated sane other point of conte.ct 
for obtaining the State and local agency review. The clear-
inghouses are listed in the Directory of State, Metropolitan, 
and Regional Clearinghouses UIJder 0MB Circul.a1· :No. A-9,5 (Re-
vised) of April 19, 1971 (reference (k)). 

6. At such time as the draft statement is forwarded to the c~, 
other Federal, State and looal agencies, it shall be made 
available to the public ( to any orgai.dzation or individual 
upon request) in accordance with reference (p). In appro-
priate cases, the DoD Component shall solicit the view of 
publ::l,c organizations and hold public hearings on the proposed 
action. Views of public organizations and public hearings 
are appro,-iate in the following situations: 

a. Where the proposed action by the agency will have a direct 
or peculiar impa.ct on the people residing in a partkular 
geographical. area. 

b. Where public organization or memoors ot' the public 
possess experttse concerning the impact of the action that 
may not othervise be available. 

c. Where no overriding consideration of national security or 
time mltes it illegal or illlpracticable to involve such 
organizatiOJJS or members ot the public in the consider .. 
a,tion ot a proposed action in which theJ'e is eviclence of 

5 
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1d&1e Jllb.11c :llltenSt. Jlo pill:lc bNr1Jlp 111194 be 
llel4 1n ccxmeet1m ¥1th ,..,~t..1.0ll 1n Y18lf 
of tbe ~t.y tor pab11c beariDg 1n caaaecUm 
v1tla Colrsr••laml cOllll1aaat.1m of t.be 'b1ll. MUc 
bNr1Jlp be ccmuctea 11114 nee4 not 
be be)md a :reumable tiae nece&AZ7 to 
cbta1n a np:,..entatiw TJ.ev ot tbe wriom repcu•• 
of plb]Jc 1atereet. 

7. !be Dell> Caap,nent IIIN"ltl:ng renev M nt.a ll&J' eetabl :l•h 
tme ilalta of not leH tbllD 30 aa,a tor except 
t.bat llllenewer 1111 act1m related to air or •ter qualit7, 
D01ae abatmmt:. an4 ccmtl'ol., peetic:Sde regulation, sol.!4 
,..te d181JOAl, ndlat.icn criteria and •tanaaras, or 
other proriaicma of the authcrity ot the M-So1etrator 
ot tbe Bnv1.roimmltal Protection A&mcY 1a 11m)lve41 a 
pedal ot ,._5 c1aJs ehall be allowed for reviev. Uthe 
88eDCJ cooeul.t.ecl does uot rep:cy v1.tb1n the establ1abed 
tille J.1m.t, it •Y be presUEd tbat the aaency baa no 
cor;aent to maJre, unless a request tor a specified exten-
sion ot tm bas been made~ DoD Components should 
endeavor to canpl.y v1.th request tor extensions ot time 
up to 15 days. 

FINALS~ 

A. Final statements are prepared after receipt of review com-
ments provided by other agencies. In many cases the :final 
statements can be prepared by making ll11nor revisions to the 
draft statement and attaching the review comments received 
from other sources. In other cases, it may be necessary to 
make majox· revisions to the draft ataten.ent. In either case, 
it may be appropriate to provide a discussion of problems 
and objections raised by other Federal, State, and local 
agencies and by private organizations and individuals and the 
disposition of the issues 1nvol ved. Along w1. th the conments 
received, this discussion suould be attached to the final 
text of the environmental statement. 

B. Subject to the requirements of references (m) and (n) per-
ta:ID1ng to tb.e identification, safeguarding and dissemina-
tion ot classified information and ot reference (o) 
pertaining to security review for public release approval, 
distribution of the final state1111:?nt silall be as follows: 

1. One (1) cc,py to OASD(B&E). 

2. idl (10) copies to the CJA. 

3. Five (5) copies of final statements .relating tc Section 
412, Public Lav 86-149, as amended (reference (1)), or 
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t.be AnmwJ Nllituy CmatruetiCI& Autborizat.icn Bill to 
tbe apJllr'OJll"1ate Ccagreuioalll CcJlm:tteee ot tbe Senate 
aDl ot the Bame ot Jlep'eaent&tiftS. 

~. !be tinftJ. also uall be aade aftilable to tbe 
pi,lic in accan1ance Vit.ia reference (p). 

Y. ll&JTIJIJ rilUDD BBMm Q ACrJla CU BB 911111 

A. It 18 1llprtant t.bat c1raft em1:rclment&1 atatellenta be pre-
pared am c1rculatecl tar cc !at ant furn1abed to the CBl 
ea.rq enough 1D tbe ffY1ev proceu before an action 18 taken 
1D oner to pera:1.t ccmsideration ot tbe enrtroo-
aental 1u'cle8 iDYol'ftd. To the -ez:1,..w extent practicable no 
acbdn1•t-.rat1ve action (i.e. 1 any pr01,08ed actim to be taken 
other than propnsal s tar l.egislation or reports on J.esiSla-
tim) shall be taken sooner than 90 days atter a draft 
env1rolJaeutttJ stateaent baa beE.11 circulated tor c01111eDt and 
:tuniahed to the cm, am, except where advance public dis-
closure v1ll result 1D s1gnificantl.y increased costs of 
procurement 1 made available to the public. lei ther shall 
such administrative action be taken sooner than 30 days atter 
the final text of the environmental statement (together vi.th 
coaments) bas been made available to the cm and the public. 
Consequently, the minimum waiting period after submission of 
the draft statement is 90 days because the 30-day period and 
90-day period may run concurrently to the extent that they 
overlap. 

B. When it is not practical for a DoD Component to comply with 
the time requlrements contained in pa.r~ph V .A. , above, the 
DoD Component shall r~quest the Council on Environmental 
Quality to waive a portion of the time requirtment for that 
specific action. If negotiations in this regard are not 
successful, the DoD Con._ponajt shall advise ASD{B&E). 

c. If it is impossible tor wi agency to comply.Vith the time 
requirements of paragraph m.B. 1 above, the DoD Component 
shall forward the draft environmen'lial statement with an 
explanation of tbe facts and circumstances that preclude 
adherence to the time requirements to ASD{H&E), 'Who shall 
attempt to resolve the issues involved. T"ne proposed action 
shall not be initiated until ·r.he time problem has been satis-
factorily resolved unless euch &ction is authorized by the 
Secretary or Deputy Secretary of Defense. 

VI. CLASSIFIED ENVIROita:HTAL SmDIENTS 

'!he tact that a proposed action is of a classified nature does 
not relieve the proponent of the action :t"rom complying With the 
requirements of this Directive. Environmental su.tements1 bot.h 
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4nft amt t1m.1., aJJ. be preJl8,l"fl4, ~, IIDl clinemmted 
1D vitb tbe 1l5U&l requirelllnta appllcable to claesitied 
:1.Dtar•tlm {references (a) end (n)). Vben feasible, t.hese atate-
anta -.U be c:rpzdzed !D auch a ,.,,,,.,. that cl.uain.ed partioaa 
can be 1nd1ll1e4 u eme: ... , ao that tm imelaHifl.ed pn-tiDDe can 
be ..ae Mldlable tc tbe pi,11c. 

A. atatr rnte ld.ll be ~erred to 1t_.e Deplrtllent 
ot Defense b7 ot.1:acr Nera1. agenc1ea tor tvo reasom~ 

1.. 1lbe!"e a propoem actim 191' affect •tters over vtd.ch 
Depa.rtaent of Defense has 3ur1acliction by J.av. 

2. Vhe:re a proposecl action •Y ha~e env1romental effects 
1n an area vhere a DoD C<lllpment bas been designated 1n 
Appendix n of the CJA Gu.1.deJ 1nes as poaseasillg special 
e.xpert18e. 

B. eo.ent.s ot a DcD Coaponent on an envirOlllelltal. statement 
by another Federal agency should nomaJ.ly be re-

st?"icted to the aspect of tbe action ten· which the statement 
was referred. 

c. When a request tur re·new and cament on an environmental. 
statement prepared by another Federal agency is received by 
OASD(B&E)., it shall detel'Ll1ne which DoD Componenttl should 
review the environmental statement. 

1. When 1 t has been detel'Dlined that a single DoD Component 
should be reBii',-DBible tor the review., OASD(B&E) shall 
request that the DoD Component reply directly to the 
agency involved. The DoD C~nent s~tll. tJI"ovide one (:t) 
cow of the reply to OASD(B&EJ and t~ {lOJ copies to the 
CJ!R.. 

2. When it has been determined that more than one DoD Compo-
nent should review the statement., the OASD(Ha.E) shall 
prepare a consolidated review report or designate the DoD 
Component with primary interest t.o ~pa.re such a report. 
The OASD(B&E) sholl fo:niard the consolidated report to 
the requesting agency and provide ten (10) copies to the cm. 

D. When a rsque~t tor review and canment on an environmental. 
statement trom another Federal agency is received directly 
by a DoD Component., that DoD Component shall re~ directly 
to the :rP-questing agency. Also., that Component shall forward 
one (1) cow of the reply to OASD(.eu) and ten (10) copies to 
the~. 
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(a) Public Law 91-190, "Bational lnviromentaJ. Policy Act ot 19$•, 
January l, 1970. 

(b) Public taw 91-60lf., "Clean Air ~ts ot 1970•, Deced>er 31, 
1970. 

(c) Section 409 of Public Law 91-121, "Armed Forces Appropriatiou 
Authorization, 1970", lfovember 19, 19$, as amended by Section 
506 of Public Law 91-Ji.41, "Armed Forces A~oprie.tion Authoriza-
tion, 1971", October 7, 1970. 

(d) Executive Order 11514, "Protection and Bnbancement of Environ-
mental. Quality", 111.rch 7, 1970 (35 Fed Reg 46, 4247 (1970)). 

(e) Executive Order 11507, "Prevention, Control, and Abatement of Air 
and Water Pollution at Federal Facilities", February 5, 1970 
(35 Fed Reg 25, 2573 (1970)). 

(f) 

(g) 

(h) 

EKecutive Office of the President, Council on Environmental. 
Quality, "Statements on Major Federal Actions Affecting the 
Environment", April 23, 1971 (36 Fed Reg 79, 7724 (1971)). 

Executive Office of the President, Office of Management and 
Budget, "Proposed FederaJ. Actions Affecting the Environment", 
Bulletin No. 71-3, August 31, 1970. 

DoD Directive 5100.50, "Protection and Enhancement of' Environ-
mental. Qual:l.ty", June 23, 1970. 

(1) DoD Directive 5500.5 , "Xatural Resources - Conservation and 
Management", May 24, 1965. 

(J) Executive Office of the President, Office of Management and 
Budget{ Circular No. A-95 (Revised), February 9, 1971 (Parts I 
and IlJ• 

(k) "Directory of State,. Metropolitan and Regional Clearinghouses", 
under CMS Circular No. A-95 {Revised), April 19, 1971. 

(1) Public Law 86-149, "To Authorize Certain Construction at Military 
Installations and tor Other Purposes", August 10, 1959. 

(m) DoD Directive 5200.1, "Safeguarding Official Information it\ the 
Interests of the Defense of the u.s.", July 10, 1968. 

(n) DoD Instruction 5210.47, "Security Classification of Official 
Information", December 31, 1964. 
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{ o) DoD Directive 5230. 9, "Cl.eannce ot DoD Public Infon,.t1on•, 
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1972 Military Conatruction .t>rogl!!! 
-IJISIDI '1B OIIM> SUBS 

DEP"1diE&T IAIIE OF CYSl 
-~ <B CdCPOIIDr'l' DS'l'AU.ATDII -AIR~-- !I!!!! 
Al.abaaa Arrq Anniston Ant¥ Depot 141,000 

Fort Rucker 1,569,000 
Redstone Arsenal 2,,.,14,000 

State Total (4,124,000) 
Alaska Arrq A.!.aska General 

Ft Greeley 
Ft Ricbardson 
Ft W&invrigbt 

Ravy Raval Comuntca-
tion Sta, Adak 

lava! Arctic Research 

4~,000 

Lab, Barrow 1,200,000 

Air Force Cape Lisburne AFS 
cape Xcvenhsa AFS 
Cape Romanzoff AFS 
Cellpio:c AFS 
Ft Yukon AFS 
Galena Airport 
Indian M:nmtain AFS 
I'.o tzebue AFS 
Mw.-phy O:>me 
Kodiak 
Shem;ya A..'li'S 524 ,000 
Spe.rrevohn AFS 
Tatalina AFS 
Tin City AFS 
King Salroon Airport 

State Total (2,218,000) 

~i..,ooo 
102,000 
295,000 
87,000 

1,245,000 

910,000 

167,000 
139,000 
163,000 
111,000 
110,000 
254,000 
430,000 
119,000 
147,000 
304,')00 
TTO,ooo 
324,000 
171,000 
171,000 
105,000 

(6,21t8,ooo) 
Arkansas Arrey Pine Dluff Arsenal 1,735,000 1,543,000 

California Army 

Navy 

State Total (1,735,000) (1,543,000) 

Riverbank AAP 
Sharpe /1.rm:, Depot 

Naval Security Gp 
Actvty, Skaggs Isl 

216,000 
1,367,000 

1,046,000 

APPENDIX B 
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DDAR'.IIDT 
STA~ <ll C<IIPalP.llT 

IAMB OF 
DSTI..LLATI<lf AIR --

Calltomia 
(cont'd) 

Colorado 

Florida 

Georgia 

llav,y 
(Con't) 

Narine Corps Base, 
Cp Pendl.et.on 

lfaval Fuel Depot, 
San Pedro 

Ba.val Air Station, 
leB>Ore 

laval Station, 
long Beach 

laval Training Cntr, 

-

San Diego 429,00C 
Be.val Station, 

San Francisco 
laval Undersea R.l-

search & Devlpt 
Cntr, San Diego 

Air Force Cllmbria AFS, San Luis 
Obispo 

F.clvards AFB, Muroc 1,423,000 
McClellan AFB, 

Sacrament.a 
State Total (2,068,000) 

Air Force IDwry AFB, Denver 195,000 
US Air Force 

AcadeJD¥, 
Colorado Sprgs 

State Tc-tal (195,000) 

Air Force Eglin AFB, 
Valparaiso l3 5,000 

Patrick Alo'B 
Coco Beach 103,000 

F.aste:rn Te'3t Range, 
cape Kennedy 319,000 

State Total (557,000) 

Army Fort Benning 
Fort Gordon 
Fort Stewart 

State Total 

1,179,000 
1,663,000 

729,000 
(3,571,000 

WMER 

1'89,000 

225,000 

2,479,000 

m,ooo 

102,000 

200,000 

67,000 
125,000 

280,000 
(7,153.,000) 

379,000 
(379,000) 

759,000 

(759,000) 



STA1E - DIPAR91Clff _ IA18: OP 
OR CX>MPOIIEft pmA!fAtI(!! 

Navy Naval Air Sta, 
Bart-ers pt, QJhu 120.,000 

lfaw.l. Coamnication 
ijt., Honolulu., Oebu 151;000 

Marine O>rps Air St.a-
tlon, Kaneohe Bay 64,000 

Naval Supply Cntr, 
Pearl ·Harbor, oahu 

Baval -Sb1:5JY&l"d, Pearl 
Harbor, 0ahu 72,000 

Pacific Missile RJ.age -
Facility., Barking 
Sands 

Navy Public ibrks Cntr, 
Pearl Harbor, Oehu 101,000 

State Total . { 5C8 ,000) 

Air Force Mountain Home Al!'B, 
Mountain Home 

State Total 
199,000 

{199,000) 

Illinois Arar:/ Joliet~ 176,000 
2,474,000 Rock Island Ars. 

Air Force Scott AFB, 
Eelleville 

State Total 

Indiana Army Ft Ben Harrison 
Indiana AAP 
Jefferson P.G. 

lowa 

Navy Naval /:uJ'Joc, Depot, 
Crane 

Air Force Grissom AFB, 
Bu.nker Hill 

State Total 

Army Iowa AAP 
State Total 

296,000 
{3 , 746 ,ooo) 

4€i8,ooo 

319,000 

869,000 

654:000 
{2,310,000) 

200,000 

321,000 

3~,ooo 

(644,000) 

1,316,000 

{1,316,000) 

89,000 

133,000 

000 
(222,000) 

297,000 
{297,000) 
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DEPAR'JMDT NAME OF 
STA'l'E ORCCJitPOIENT INSTALLATION 

Kansas An1ly Kansas Af\P 

Defense Sply Defense Industrial 
Agency Plant Equpmt Fae, 

Atchison 
State Total 

Kentucky Artq Fort Campbell 
Fort Knox 

State Total 

ID~isiana Array lDuisiana AAP 
State Total 

Maine Air Force Charleston M'S, 
Charleston 

State Total 

•ryland Ar.rr:, Edgewood Ars. 
Fort Ritchie 
Topo Command 

Mass. 

Michig6L 

Navy 

Air Force 

Naval Communication 
Sta, Cheltenham 

Naval Ord Sta, 
Indian Head 

Naval Ord La.b, 
White Qa.k 

Andrews AFB, 
Camp Springs 

State Tow.l 

Air Force L.G. Hanscom Fld, 
Bedford 

State Total 

Army Detroit Ars. 

Air Force Empire AFS, 
Traverse City 

K. I. Sawyer AFB, 
Marquette 

AIR . 

566,000 

26,000 
(594,000) 

363,000 
1,978,000 

(2,341,000) 

99,000 
(99,000) 

333,000 

175,000 
(5o9,ooo) 

120,000 

415,000 
Ssult Ste. Marie AFS, 

Sault Ste, Marie 56,000 
State Total (>91,000) 

.COST 
~'ma 

101,000 

(101,000) 

142,000 
(142,000) 

404,ooo 
(404,000) 

4~6,ooo 

110,000 

164,ooo 

156,000 

170,000 

(1,0€8,000) 

167,000 
(167,000) 

88,000 

1,250,000 

(1,338,000) 
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DEP~~ NAME OF COST 
STATE OR C<Ja'OHEll'.r DfSTALLATIOH -
Minnesota Air Force Duluth Df'l'L A'Pr, 

Duluth 
FiDJand AFB, Finland 

State Total 

183,000 
92,000 

(275,000) 

Missouri Arra:/ Ft Leonard \bod 3((),000 

Air Force Richards-Cebaur AFB, 
Kansas City 

State Total 
468,ooo 

(826,000) 

Nebraska Air Force Offutt AFB, Omaha 86,ooo 
( 86,000) State Total 

Nevada Navy Naval Amloo Depot, 
Hawthorne 

Stai:.e Total 
519,000 

(519,000) 
New Jersey Army Fort Dix 129,000 

Pica tinny Ars. 

Navy Naval PilIIlitJ Depot, 

New York Arary 

Earle 
State Total 

Seneca A.D. 
Wate:r-vliet Ars. 

(129,000) 

503,000 
544,ooo 

Air Fo1·ce Griffiss AFB, Rome 523,000 
Hancock Fld, Syracuse 114,000 

North Arary 
Carolina 

Navy 

Saratoga AFS, 
Saratoga Sprin~s 

State Total 
6o,ooo 

(1,744,000) 

Fort Bragg 1,516,000 
Sunny Point Mlty 
Ocean Terminal 629,000 

Marine Corps Base 
Camp I.ejeune 446,O00 

Naval Air Rework 
Facility, 
Cherry Point 

190,000 

195,000 
(385,000) 

137,000 

363,C'Ov 

(500,000) 

650,000 

B-5 
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CWT STAB OR CUl'OWillr DISTALI.lttOlf id VAid -- - - -Air Foree Pope APB, 
Fafetterilb~ 270,000 SeyliiOUr-J~.aso,i AF!, 
Goldsboro 395,000 State Total (3,256,000) (650,,000) 'fonh Air Poree Finley APS, Daketa Grand Forks 75,000 Ktaot AFB, Minot 104,000 

! 

~tate Total (179,000) i 
Ohio Air Fortt Wright-Patterson t AFB, l>a¥tr.n 3,757,000 lC.9,000 State Tot.al (3,~7,000) (109,000) Oklah<Ja ~vy le.val Allllo Depot, 

McAles·,er 531,000 
Air Forc-e Tir.ker AFB, 

Okl~CWB City 974,ooo 237,000 State Total (1,505,000) (237.000) Penr.sylvania 
Army Lt:tterk~nny A.D. 1,008,000 Nev Cumber land 

A.D. 1,582,000 
Navy 1aval Shipyard, 

Philadelphia 
75,)00 Air Force Benton AFS, 

Wilkes Barre 67,000 State Total (2,657,000) (75,0iX•} Rhode Island 
Navy Navy Public Works 

Center,Newport 1,203,000 Naval Air Sta, 
Quonset Point 3,181,000 1,369,000 State Total (3,181,000) (2, ~72 ,000) 
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STA":E 

SOllth 

DEPanat 
Oft OOMPONl&t 

tiNOF 
!IS'f.AttAtroll 

Ceolica AftlF 

Air F'll'N' C'bllrleat<m APB, 
Cbu'leatm 

•- Cb&rleston APS, 
- Cbarleaton 
SbavAn, s.ter 

State Total 

Tenesaee Any !loiston AAP 
Milan I.AP 

State Total 

Tena Any Ft Bli&a 
Red River Al) 
Ft Sall !Iou.ston 

Navy Naval Air Station, 
Corpus Christi 

Air Force Brooks AFB, San 
Antonio 

Kelly AFB, San 
Antonio 

State Total 

Utah Anny Tooele A.D. 

Air Force Hill AFB, Ogden 

Defense Supply 
Agency Defense Depot, 

Ogden 
State Total 

Virgi'lia Army Fort Eustis 
RNiford AAP 

Navy Naval Weapons Lab, 
Dahlgren 

Naval Ship)'ard, 
Norfolk 

COST m ifiTIR - -
968,000 

2,3la0,000 

136,000 
199,000 

(3.507,000) (~,000) 

4,074,000 10,411,000 
270,000 

( 411344,00'J) (10,411,000) 

208,000 
598,000 
156,coo 

89,000 

108,000 

355,000 
(89,000) (1,425,000) 

1,182,000 

102,000 

507,000 
(1,791,000) 

602,000 205,000 
4,384,000 13,785,000 

399,000 

3,460,000 
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ilCPMINIIII IIAMIOP 
m!! 2! CClikMDil -,!JISTALLATIO!I -!!! 
Virginia llavy (cont '4) lla'V&l Coaar.i~atiaa 
(coot'd) Station, lartolk 

!l&"fY Public Vorka 
C~.er, lortolk 1,i.81,JOO 

Jlaftl 1feapona S1., 
YorktOIID 969,000 

Air Force Cape Charles APS, 
Kiptopeke 53,000 

Defense Supply Defense Ceneral 
Agency Supply Center, 

RiclllGald 78?.,ooo 
State Total (12,130,000 

Waahingtoo Army Fort Levis 

Navy Naval Shipyard, 
Bremertt>n 

Naval Supply Cen, 
Puget Sound , 
Bremerton 

Naval Air~ 
Whidbey _ 

Air Force Blaine AFS, Blaine 
McChord AFB, 

Tacoma 
othe llo AFS , Pasco 

State Total 

Wisconsin Air Force ~ntigo AFS, Antigo 
Osceola AFS, 

Osceola 
State Total 

INSIDE THE UNITED STATES TOTAL ARMY 
INSIDE THE UNITED STATES TOTAL NAVY 
INS: JE THE UNITED STA'!'ES TOTAL AIR FORCE 
INSIDE THE UNITED STATES TOTAL 

DEFENSE AGENCIES 
INSIDE THE UNITED STATES GRAND TOTAL 

144,000 

1,393,000 

103,000 

312,000 
87,000 

(2,039,000) 

71,000 

72,000 
(143,000) 

35,512,000 
15,474,ooo 
15,220,000 

1,317,000 
67,523,000 

L . ----·- ---· -··--• ... ----- ------- ---------------- - - -- ----

COST 
VAnR -

134,000 

(14,124,000) 

244,000 

435,000 

(679,000) 

32 ,'(91, 000 
12,883,000 
7,820,000 

53,494,ooo 
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l 

DIJ'l'SIDI 'l'HE tiflITED STATES 

DEPARTNEIIT RANE OF 
LOCATION OB ctH'OIElfl . IIISTALLA'lli!,! API 

Canal Zon--: Air Force Howard AFB 
State Total 

llavy ffaftl Cca:unica-
tion Sta. 21'o,OOO 

Ifaval Supply Dep. 21f8,ooo 
Ifavy Public 

Works Center 
State Total (488,000) 

Fuerto Rico Navy Naval Station 
Roosevelt Roads 

Naval COIIIDUnica-
tion st~ gan Juan 

OUTSIDE THE UNITED STATES TO'l'AL NAVY 488,000 
OUTSIDE THE tTh"lTED dTATES TOTAL it.F. 

OUTSIDE THE UNITED STATES GRAND TOTAL 483,ooo 

WORLD WIDE GRAND TOTAL ARMY 35,512,000 
WORLD WIDE G'RAND TOTAL NAVY 15,962,000 
WORLD WIDE GRADN TOTAL A1R FORCE 15,220,000 
WORLD WIDS GRAND TOT/IL DEFENSE AGENCIES 1,317,000 

WORLD WIDE TOTALS fl8,on,ooo 

COST - WA'l'ER 

985,000 
(985,000) 

248,000 

6,181,000 
(6,429,000) 

5o8,000 

475,000 

7,412,000 
985,000 

8,397,000 

32,791,000 
20,295,000 
8,805,000 

61,891,000 

B-9 -
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STATE 

AlabeN 

IEPAlmlEIIT IAMB or 
:JR C<IIPOIIIIIT IIISTALLATIOII 

Any J\nniatoo Anty Depot 750,000 
AJebew MP 5,120,000 

State Total (5,870,000) 

Any 

Navy 

Air Force 

Ft Wainvrigbt 

Jlave.l Station, 
Adak 

3,509,000 

Barter Is 1, DEW 
Station 

Campion AFS 
Cape Lisburne AFS 
Cape Nevenham AFS 
Cape Romanzotf AFS 
Eielson AFB 
Ft Yukon AFS 
Galena Airport 
Indian Mt AFS 
King Salmon 

Air-port 
Kotzebue AFS 
Lonely DEW Sta 
Oliktok DEW Sta 
Pt Barrow DEW Sta 
Pt Lay DEW Sta 
Sparrevohn AFS 
Tatalina AFS 
Tin City AFS 
Wainwright DEW Sta 

,;oB,ooo 

212,000 
233,000 
136,000 
155,000 
908,000 
177,000 
334,000 
332,000 

324,000 
186,000 

323,000 
176,000 
189,000 

State Total (7,702,000) 
California Navy Naval Air Sta. 

North Island 594,ooo 
Naval Weapons Sta. 
Seal Beach 237,000 

Naval Air Sta. 
Alameda 

Marine Corps Supply 
Cen, Barstow 

Marine Corps Base 
Cp Pendleton 

COST 
VA'!IR -

4,552,000 

69(),000 

26o~ooo 
281.000 
165 ~000 
238,000 

236,000 
(6,422,000) 

2,490,000 

1,l.~33,000 

3,654,000 

384,ooo 

Appendix C 
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DIPAR1MEllr 
OR CCJi1POD'.lft' 

QM£ Of: COST IJISTALLAff~ -Am _____ Q_TIR __ _ 

California 
(coot'd) 

llavy 
(Cont'd) 

lfaval Weapons Sta, 
China Lake ~,000 

District 

Ka.val Sta, Long 
Beach 1,459,000 

Pacific M!asile Rg. 
P~int Mugu 406,000 

Navy SUbllarine Spt. 
Fae, San Diego 612,000 

Naval Station, San 
Diego 1,358,000 

Navy Public Works 
Cntr, San Diego 2o8,000 

Naval Shipyard, 
Hunters Doint 9,132,000 

Naval Communication 
Sta, San Francisco 721,000 

Na~i. $hipyarti, 
Mare Island 3,225,000 

Air Force McClellan AFB, 
Sacramento 

State Tota.l (831,000) 
1,028:000 

(26,898.000) 

of Naval P'.1otograpln.c 
Columbia NaV'J Center 

Florida Navy 

Naval Station 
State Total 

Naval St, K~y Westl,648,000 
Fleet Trng Cntr, 

Mayport 909,000 
Naval Air Sta, 

Jacksonville 
Naval Fuel Depot, 

Jacksonville 
Naval Sta, Mayport 
Naval Public Works 
Center, Pensacola 

Air Force Eg ::.J. n AFB , 
Valparaiso 

MacDill AFB, Tampa 
Tyndall AFB, Panama 

City 

616,000 
416,000 

(1,032,000) 

51,000 

~.52,000 
2,890,000 

l,115,000 

l ,495 ,000 
85,000 

1,020,000 
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DIP.\ll1Nllft 1UME OP COO'l' 

STATE (1l C(IIP()Jf'Jff ~TIOfi .AIR WATER 

- - .. --.. ,...,._,_ - -
tlorida 
(cont'd) State l.\'>tal (2,557,000) (6,808,GOO) 

Raw.ii Amy Ft Sllaft.er 
1, 5or,. (,,,o 

llavy Jlanl St.ation, 
Pearl~ 1,106,000 3,205,000 

lie.val Supply 
Center, Pearl 

Hari>or 351,00v 353,000 
Marine Corps Air 

Sta, Kaneohe 
Bay 

936,000 
Navy Public Work£ 
Cntr, Pearl 
Harbor 970,000 

State Total (2,057,000) (6,964,000) 

Illinois Army .Joliet AA!' 1,428,000 
Ft Sheridan 2,784,000 
Granite City 325,000 

Air Force Scott AFB, 
Belleville 173,000 

State Total (498,000) (4,212,000) 

Indian:;. Navy Naval Ammo Depot, 
Crane 541,000 

Air Force Grissom AFB, 
Bunker Hill 85,000 

State Total 
(62€,000) 

Iowa Army Iowa AAP 450,000 223~000 

st.ate Total (450,000) (223,000) 

Kansas Anny Kansas AAP 291,000 

State Total 
(291,000) 

Kentucky Army Lexington-Blue 
Grass AD 230,000 

Navy Naval Ord Sta, 
Lcuisville 460,000 

(690,000) 



c-4 

DEPAR'M.'NT NAME OF COST 
tJTATE OR COMPONEir1: 1.!!!ALLATION .AIR WATER 

I,ouisiana Army Louisiana A.4P 558,000 
State Total (558,000) 

Main~ No.vy Naval Shipy-.ird, 
Kittery 2,217,000 1,500,000 

Naval Security 
Gp Acti vl ty, 
Winter Harbor 100,000 

Air Force Lo-... •ing A.~, 
Limestone 575,000 

State Total (2, 792,VOO) (1,600.000) 

Maryland Army Aberdeen P.G. 478,000 
Ft Detrick 1,21.0,000 564,ooo 
Edgewood A. 845,000 
Ft Meade 7,909,000 

Navy Naval Ord Sta, 
Indian Head 1,692,000 

Air Force Andrews AFB, 
Camp Springs 285,000 

State 'total (3,747,000) (9,236,000) 
Massachusetts Otis AFB, 

Air Force Falmouth 596,000 
(596,000) 

Michigan Air Force Kincheloe AFB, 
Kinross 593,000 680,000 

State Total (593,000) (680,000) 

MiSSO'liri Army Lake City AAP 747,000 784,000 

Air Force Richards-Gebaur 
AFB, Kansas City 890,000 

State Total (747,000) (1,674,000) 

Nebraska Army Cornhusker AAP 533,000 
(533,000) 



C-5 

DEPAR'Dmn'r NAME OF COST 
STATE OR COMPONENT INSTALLATION AIR WATER ---
Nevada Navy Naval Amno Depot, 

Hawthorne 390,000 

Air Force Nellis AFB, 
Los Vegas 143,t')()() 

State Total (390,000) (143,000) 

New Army Fort Dix 117,000 
Jersey Fort Monmouth 1,700,000 

Navy Naval Ammo Depot, 
Earle 418,000 

State Total (418,000) (1,817,000) 

New 
Mexico Air Force Holloman AFB, 

Alamogordo 675,000 
State Total (675,000) 

I 

I New York Army Watervliet A. 579,000 
State Total (579,000) 

I Nortl1 
Carolina Navy Marjne Corps Air 

Sta, Cherry Pt. 310,000 
State Total (310,000) 

Ohio Army Ravenna AAP 358,000 

Air Force Lockbour!le AFB, 
Lockbourne 965 ,ooo 

State Total (1,323,000) 

Oregon Air 1''orce Kingsley A[•·B, 
Klamath Falls 263,000 

State Total (263,000) 

Pennsylvania 
Army New Cumberland A.D. 182,000 

Navy Nava.!. Shipyard , 
Philadelphia 940,000 247,000 

Navy S.1i p P1.rts 
Control Cen, 
Mechanicsburg 5,712,000 184,ooo 
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I DEPAR'Dmlff lW4E OF COST ! 
STATE OR C<ICPO!IEK'l' JNSTALLATION AIR WATER 

[ 
j - --t· Pennsylvania 

(cont'd) Navy (cont'd) Naval Ships Engi-t 
\ 

neering Cen, I Philadelphia 2,200,00 
Naval Scnool, 

l Philadelphia 254,000 
St.ate Total (9,106,GOO) (613,000) I Rhode 

Island Navy Fleet Trng Can, [ 

N~wport 1,624,000 t Navy Public Works ' Cen,Newport 1,430,000 
[ 

State Total (1~624,ooo) (1,430,000) 
South i 
Carolina Navy Fleet Trng Cen ,. 

Ch!Lrleston J ,626,ooo t 

l'fav,11 Wpns Sta, r 
! 

CharleRtcn 427,000 
f 
I 
I Air Fo:r-ce Shaw AFB, Sumter 1,053,()0() ! 

(1,626,000) (1,480,000) I State Total 
f Tennessee Army Holston MP 7 ,(Y.)() ,000 2,247,000 I 

Volunteer _a\Ap ~;61,000 
State Total ( 7,000,000) (2,t1o8,ooo) 

Texas Artrty RPd River A.D. 1,199,000 616,000 Fort Wolters 248,ooo 
Air Force Bergstrom AFB, 

Austin 254,ooo State Total (1,999,000) ( 1,118,000) 
Utah Air Force Hill AFB, Ogden 450,000 128,000 State Total (450,000) (128,000) 
Virginia Army Radford MP 6,192,000 11 ,404,ooo 

Navy Fleet Trng Cen, 
Norfolk 1,345,000 
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STATE -
Virginia 
{cont'd) 

DEPAR'IHF.NT NAME OF 
OR COMPONEtJT IfiS'l'.ALLATIOlf 

,favy (cont'd) Naw.l. Shipyard, 
Norfolk 

Naval Station, 
Norfolk 

COOT 
iiif- WATER -

C-7 

State Total (7, 537,0C)O) 

3,367,000 

2,850,(X)() 
(17,701,000) 

Washington Army 

Navy 

Various Locations 
(Zone of Interior} 

Seattle Defense 
Area 

Naval Shipyard, 
Puget Sound , 
~remerton 

Naval Air Sta, 
Wh!.dbey Isl. 

State Total 

Army Various 
Total 

INSIDE THE UNITED STATES TOTAL ARMY 
INSIDE THE UNITED STATES TOTAL NAVY 
INSIDE THE UNITED STATES TOTAL A.F. 

INSIDE THE UNITED STATES GRAND TOTAL 

3,470,000 
(3,470,000) 

31,405,000 
24,831,000 

7,300,000 

63,536,000 

56,000 

2,844,JOO 

90,000 
(2,990,000) 

1,660,000 
(1,660,000) 

36,502,000 
55,016,000 
9,691, 000 

101,209,000 



C-8 

DIPAJffllEIIT KJ.ME or COST 
mn ORC(NIOIIBIIT IISTAtLATIOII AIR ·VATF.R - --

f Guam ll&'VY lfavy P-ublic Works 
Center- 1,200,000 

--~ Air Force Anuersen AFB 1n,ooo 4,537,000 
Total · (1n,ooo) {5,737,000) 

OUTSIDE THE U STATES '1'0TAL RAV! 1,200,000 
OOTSIM THI U STATF.S TOTAL A.F. · 1n,ooo 4,537,000 

I 
171,000 5,737,000 

WORLD WIDE GR.AND 'l'OTAJ, ARMY 31,4<>5,CXX> 36,502,000 
WORLD WIDE GRAND TOTAL NAVY 24,S31,ooo 56,216,000 
WORLD WIDE GRAND TOTAL AIR FORCE 7,471,000 14,228,000 

WORLD WIDE TOTALS 63 2707z000 J. OS z 946 , ooo 


