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SECTION A 

PART A UPDATE 

A-1 INTRODUCTION (40 CFR 270.13] 

Date: 6128193 
Revision No.: 3 

Section A 

The Atlantic Fleet Weapons Training Facility (AFWTF) Inner Range, Vieques Island, Puerto 
Rico is seeking a Hazardous Waste Permit for a hazardous waste treatment facility comprised 
of an open burning unit used for the open burning of propellants, pyrotechnics and other 
specified ordnance, and an open detonation unit used for the thermal treatment of high explosive 
wastes such as RDX, HMX, PETN, Amatol and various other explosives described in the waste 
analysis plan. The facility is located on the Air Impact Area (AIA) portion of the AFWTF. 

Naval Station Roosevelt Roads is the owner of the property. AFWTF operates the military 
installation. Operationally, the Explosive Ordnance Disposal (EOD) detachment is accountable 
to the Commanding Officer, Naval Station Roosevelt Roads. Administratively, BOD is a 
component of EOD Group II, Norfolk, Virginia. 

Currently, the facility has authorization under interim status for the thermal treatment of waste 
pyrotechnics, explosives, and propellants (PEPs). The process code for this treatment is T04 
for open burning and open detonation. The hazardous waste number for explosive hazardous 
materials treated at the Inner Range are D003, D008 and D009. This revised Part A permit 
application amends the previous Part A permit application (November 7, 1980). 

A-2 CHANGES FROM PREVIOUS PART A APPLICATION 

Form 1: 

The title, address and telephone number of the facility contact as well as the name and title of 
the signatory have changed. 

Form 3: 

The process design capacity has been changed to reflect two T04 units (one open burning and 
one open detonation). The capacities are given in pounds per bum and pounds per detonation, 
respectively. Throughout the Part A and B application, pounds is expressed in terms of Net 
Explosive Weight (NEW) as compared to TNT. This is the reason that the estimated annual 
amounts are now 5 ,000 pounds for open burning and 10,000 pounds for open detonation. The 
waste codes have been altered to reflect that the wastes exhibit heavy metal TCLP toxicity 
properties as well as the reactivity characteristic. 

A-1 



Date: 6128193 
Revision No.: 3 

Section A 

A more recent photograph and topographic map have been substituted, and a more detailed 
facility drawing has also been added. The names and titles of the signatories have changed as 
well. 

A-2 
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A. STRltltT OR ... o. aox 

P U B L I C W 0 R K S 

I. CITY OR TOWN 

V I E Q U E S 

a. COUNTY NAMlt 

C. CITY OR TOWN 

U E S I S L A N D 

EPA Form 3511).1 16-80) 

•• 

A-3 

ltNltRAL INSTRU TIONS 

If I preprinud label hll been provided, lffix 
it In thl delignatlcl IP9CI. Rtvi9w the inform­
ltion camully; ii 1ny of It ii incorr9Ct, croa 
through it llld 1ntlf the cornet dltl in the 
eppropriate fill-in .,.. below. AllO, if lf1V of 
the prtlPf'inted dlUI ii lblent rm. - ro m. 
"" ol • ,.,,., ,,,.. ,,,,. ,,.. lnfonn«ion 
dW lhouJd .,,,,_,}, pl-. prov6dl it in the 
proper flff-in .. 111 below. If the libel ii 
complete end conKt. you need not complete 
ltlml l, Ill, V, end VI (ei«»pr Vl-8 which 
mun ,_ comp1«a1 ,.,.,d-J. Complete 111 
lteml If no lat ,_ been provided. Refit to 
the lnliructioN for mt.lied lt9m dllCrip­
tlOna . mid tar 1lle ..... IUthorlzationl under 

~--- llcollected. 

x 
11 II •• 

CONTINUE ON REVERSE 



The primary mission of the Atlantic Fleet Weapons Training Facility-Inner Range- is to suppor 
the training mission of U.S. Navy Atlantic Fleet. However, Naval Station Roosevelt Roads owns 
the property and operates the waste treatment facility. 

XIII. ~RTIFICATION (,.. lnltluc 

I Ctlrt/fy undtN ptJna/ty of law that I hrle penona/ly uwnined and.,,, familiar with the infonnation 11.1bmitt«l In this application and all 
attachmMtJ and that, bllMHI on my Inquiry of thO# ,,.,.,,,. Immediately rnpom/blfl for obtaining the Information con'tllintld In thtl 
app/btlon, I l»lltwe that thtl Information '- trw, accurai. and complttte. I am aware that there .,. significant pena/tln for submitting 
,. lnfonn«lon, lndudlng tM Pf>#/blllty of fine and I~ 

A. NAME. Ol"P'ICIAL TITLE (type or print) B. SIGNATURE C. DATE SIGNED 

mm 

REVERSE 
A-6. 



U.a. KrtVJPlg .. MarlTAL. P"PfgT&.t-Tlg .... A .. &"t-T 

HAZARDOUS WASTE PERMIT APPLICATION 
ConlOlidated l'wrmits Progrwn 

(Thia information;. ,..qul,..d un•r S•ction 3006 of RCRA.J 

."lee• •n "X" in the •ppropri•te box in A ex B below (mNlc,,,,. box only} to indicete whether thi1 i1 the first IJ>Pliation you •re submitting ior your fecility or a 
·evrsecl IPC)hation. If this i1 your fint llPPlic.tion Ind you already know your facility's EPA 1.0. Number, or if thi1 i1 a revited ewlication, enter your fKility's 
E:PA 1.0. Number in Item I mboW. 

n·z.NEW l'ACILITY (Compwte Item below.) 
A. P"I RST APPLICATION (plen - "X" kloio 11r1d Pr'OlllcM t#M 1111propriate data) 

0 I. EXISTING P'ACILITY (S•• iru~tloru for Mflnition of "e:1elatln•" faciUty. 
., Compl.te Item below.) T," FOii Nl:W P'ACILITIES. 

............. ____ ,..... ___ P'Oll •Xl9TING l'ACILITIES, l'llOYID• THI: DAT• (yr., mo., .. da7) 
Ol'l:llATION •KGAN 011 TH• DATI: CONSTllUCTION COMMl:NCl:D ,_ ti•• •-•• to tit• wftJ 

below and complete Item I aboue) 

_..,...,..__,..,..-.,.,.,,__,,......,,..,~ l'llOVID• THI: DATI: 
(7r., mo., .. day) OPl:llA· 
TION ••GAN 011 IS 
l:XPl:CTl:D TO •IEGIN 

Oz. P"ACILITY HAS A 11c11A P•11M1T 
1 

A. PROCESS CODE - Enw the coda from the ll1t of proe911 codls below tNt belt delcribel 99dt proc:ea to be Ul9d at the t.cillty. Ten lines.-. provided for 
entering codls. If mor9 llrm .. nem.t, .,.., the coda(aJ in the IP9C9 provided. If a proe911 will be Ul9d tNt is not included in the lilt of coda below, then 
delcribe the proc:w flnt:llldlng lu...,, upcityJ in the IP9C9 provided on the form firm 111-cJ. 

B. PROCESS DESIGN CAPACITY - For ...:11 coda ent9r'llCI in column A enw the Clpecity of the prOC91L 
1. AMOUNT - Entw the .mount. 
2. UNIT OF MEASURE - For ...:118'"0Unt eritmred in column 8111. 1n19r the coda from the list of unit memure codes below t:Nt dncribel the unit of 

,,_,,. Uled. Only the unltl of ,._.,.. that .. liltsd below lhould be Uled. 

PRO- APPROPRIATE UNITS OF 
CESS MEASURE FOR PROCESS 

PROCESS COQE DESIGN CAJ!ACITY 

Storm: 
CO"TAIN•lt (IHuftl, dnllll, e~J SOI 
TANK 90& 
WA•TI: l'ILK 908 

SUllP'AC• IMPOUNOMl:NT SO• 

O...,.: 
INJECTION W•LL D79 
I OP'ILL Dao 

LAND APPLICATION D81 
OCl:AN DISPOSAL Daa 

SUllP'AC•IMPOUNDM•NT Daa 

GALLON9 011 LITl:lt9 
GALLONS 011 LITl:ll9 
cua1c YAltDS 011 
cua1c MKT•1t• 
GALLONS Olt LITl:llS 

GALLONS Olt UTl:ltS 
AClll:•P'•KT (UN lllOlum. diet 
ioOlll4 c--.,. to • 
depdl of - foot) 011 
Hl:CTAlll:-MIETl:ll 
ACltU 011 Hl:CTAllU 
GALLONS ..... DAY Olt 
LITl:llS Pl:lt DAY 
GALLONS Olt UT .. 19 

UNIT OF MEASURE 

UNIT OF 
MEASURE 

CODE UNIT OF MEASURE 

PROCESS 

T1•111Wrt: 
TANK 

SUllP'ACl:IMPOUNDMl:NT 

INCl"IEltATOll 

UNIT OF 
MEASURE 

CODE 
CIALLONS. . . • • • • , , , • • , Cl LIT•ltS ..... DAY. , • . • • V 
LITl:ltS . . . • • • . • • • • • • L TONS PIEll MOUit , • • • • . • D 
CU•IC YAllDS. • • • • . . • • • • • • y MKTltlC TONS ..... HOUll. . • • • • • w 
CU•IC METl:llS •••••••••••••• C GALLON9 ..... MOUit • , • , • • . . • I: 
GALLONS 1'1:11 DAY •.••••.•••• U LITIElt9 ..... HOUll, •••••••• , , • H 

PRO­
CESS 
COQE 

TOI 

TOZ 

TOS 

APPROPRIATE UNITS OF 
MEASURE FOR PROCESS 

QESIGN CAPACITY 

GALLONS P•ll DAY 011 
LITl:llS l'•lt DAY 
GALLON9 ... II DAY 011 
LITl:RS Pl:ll DAY 
TONS PIEll HOUR 011 
Ml:TlllC TONS ..... Hour;· 
GALLONS ..... HOUll or 
LITl:lt9 PIEll HOUll 

GALLONS ..... DAY OR 
LITl:ll9 Pl:ll DAY 

UNIT OF MEASURE 

UNIT OF 
MEASURE 

CODE 
ACltS ..... llT •• , • • • • •••••••• , A 
H•CTA1t•-MKTIE1t •• , •• , • , • , • P' 
ACll•S •• , •••••••• , •• , •• , .• • 
Hl:CTAltD •.• , •• ,, ••••• , ••• Q 

:><AMPLE FOR COMPLETING ITEll 111 '6h0fllfl In line num,_. X· 1 Md X·2 l»lowJ: A f-=illty Ml two sunga tmks. one tmk can hold 200 gallons end the 
Jther can hold 400 gallon1. The fecillty ello Ml an lncl'*9Ulr ttwt mn bum up to 20 gallone P9I' hour. 

~ DUP .. ~\\\\\\\\\\\\\\\\\\\\\\\\ 
a: A. P'RO-

8. PROCESS DESIGN CAP'ACITY a: A.P'R~ IL P'ROCESS DESIGN CAPACITY 
w CEU FOR Ill CE89 a. UNIT FOR 
Ill 2. UNIT OFFICIAL ID OFFICIAL .. ~ CODE I. AMOUNT OP'Ml:A 

USE Ill :I CODE I. AMOUNT iOP' M•A· USE 
~:I (fr"om liat t1peclf7J SUlll: (frora lu• 9Ult• 

•boH} (•ntn ONLY !: :I •"-1 (ent.r ONLY 
.JZ code) ..IZ eodteJ ,. . ,. .. . .. .IL ... . .. .. . ,. •• . 07 

~ .. " 
(-1 s 0 2 600 G 5 

(-2 T 0 3 20 E 6 

I T 0 4 5,000 LB/Burn 7 

2 T 0 4 5,000 LB/Deton. 8 -
I 9 

4 10 .. . ,. .. 
" r.:- - •• .. . , ... . .. r-;o .. l' 

A-'5 



c. Sl'AClt ,.OR ADDITIONAL l'ROCltSS CODES OR ,.OR DESCRIBING OTHER l'ROCESSES (cod~ "T04"). FOR EACH l'ROCESS l!NTERl!D_Hl!RI! 
INCLUDE DESIGN CAl'ACITY. 

1) Open burning unit for explosive hazardous waste. Weight is in net explosive weight. 
2) Open detonation unit for explosive hazardous waste. Weight is in net explosive weight. 

B. ESTIMATED ANNUAL QUANTITY - For eect1 lllliad - entered In column A lltima19 the qumntity of that weste that will be handled on en annual 
bai1. For each chaw:lliilldo or toxio ~ entared In column A estimate the total 1nnuel qu81'1tlty of 111 the non-tilted wtalv thn will be hendled 
wnich pQ1M11 that charac:t9riltic or contaminent. 

C. UNIT OF MEASURE - For eectl quen\ity entared in column 8 enter the unit of menure code. Unitl of m-.re which mutt be ulld 1nd the appropriate 
codet ere: 

ENGLISH UNIT OE MEASURE cope 
l'OUNICIS •.••.••.•• • ••..• · • • ·······I' 
TONS •..•..••••••••••••....•••.•. T 

METRIC UNIT OF MEASURE cope 
KILOGRAMS ••••••••....•••••.••••• K 
Ml:TRIC TONS •• , •• , ••••••.•••.••••• M 

'-.c:ility recordl u• env other unit of meuure for quentlty, the units of m-.re must be converted Into one of the required unlU of,.,,..,,. taking into 
iunt tht appropr~te den1ity or specific gravity of the wmi.. 

D. PROCESSES 
1. PROCESS CODES: 

llor lilllld "-'dalll _..: For eedl 11118d hazardous -ltl entered in column A •lect th• code(1J from th• list of proe111 codll contained In Item 111 
to indic:au how tht wast• will be stored, treeted, and/or disposect of at the facility. 
For non-11118d ha1rdcM• ~ For NCh ch..-.cteriltlc or toxic contaminant entared in column A, •lec:t the code(1J from the lilt of proc:et1 codes 
contained in Item Ill to indicate II the pro;11 1 that will be uled to ltOl'I, trNt, and/or dilPOll of 111 thl non-lltted hautdoul v.stn thn poaea 
thn chll"Ktarlstic or toxic contemirwnt. 
Noll: Four IP8Clll ,,. provided for entlrinv proc:ea codel. If morw.,. needed: (11 Ennr the first three es dacribed .OOW: 121 Enter "000 .. In the 
extreme right box of Item IV-0111; and 131 Enter in the space provided on page 4, the line number and the ldditionel code{1J. 

2. PROCESS DESCRIPTION: If 1 code it not listed fore PfOClll thn will be uled, detcribe the proc111inthe1P9Ce provided on the form. 

!'«>TE: HAZARDOUS WASTES DESCRIBED BY MORE THAN ONE EPA HAZARDOUS WASTE NUMBER - Hezardout westm thn CM be delc:ribed by 
more than one EPA Heurdous W8lt9 Number shell be dacribed on the form• follows: 

1. Select one of thl EPA Heurdoul W81J1 Numt.1 llnd inter it in column A. On the .,,. tine complete column• B,C, ~ 0 by ettimning the total annu.I 
qu.ntlty of tht wate end dtecribing all the p~ to be used to t.-t, stol'9, and/or dilPOM of the W81te. 

2. In column A of the next line •ntw the other EPA Hezardous Waltl Number thn cen be used to describe th• w.te. In column 0121 on th9t line enter 
"indudecl with ebow" end mekt no other entri• on that line. 

3. Repen lteP 2 for each other EPA Heurdou1 Wiste Number that can be used to describe the hezardou1 waste. 

IDCAWt..E FOR cor.wtLETINO ITEM IV (lhown in line numt.rt X· 1, X·2, X-3, 1111d X-4 below} - A fecility will treet and dilPOl8 of an ntimeted 900 pounds 
per v•r of chrome sheYings from l•tl'ler tmnning and finishing operation. In addition, the facility will treet 1nd dilPOll of three non-listed west11. Two westes 
111'9 corrotiw only end th.,. wilt be en ntimnld 200 pounds per vnr of eech Wlltl. The other waste is corrosive end i9nitabte and thttnt will be an estimated 
100 pounds per y_. of thn wmte Treatment will be in en inciner.ior and disoo•I will be in a lendfill 

Iii 
A.E .. A C.UNIT D. PROCESSES 

HAZARD. B. ESTIMATED ANNUAL OP"MEA z· IWASTENO su ... _o QUANTITY OP' WASTE I. ""0C l!SS CODIE9 2 ..... oce:ss DESC .. ll'TION 
..IZ (ustncodc} l•nt•r (•nt•r} (If a code i. not •nt•rwd ln D( l}} 

cod•> 

X-1 
I I I I I I I I 

K 0 5 4 900 p T 0 3 D80 

X-2 D 0 
I I I I I I I I 

0 2 400 p TO 3 D 8 0 ---
J 0 0 1 

I I I I I I 

JOO p T 0 J D 8 0 

X-4 D 
I I I I I I I I 

0 0 2 included with above 
:p 

A-n 



~~·:·~o~·:M:rb~ ,, ~ .. h!\\ \ ~ 
IV. DESCRIPTION OF HAZARDOUS WASTES (continrudJ 

l
l •·• A. E;.A c. UNIT D. PROCESSES 

• HAZARD. B. ESTIMATED ANNUAL O"'MEA• 
z...; ASTE NO QUANTITY OP' WASTE ~.~:.~ '. ""ocsss COD•• a. ""OCSH Dl:SC"l"ION 

(•nt.r coaJ code} (u1ttr} (If• coa la not •nt.,..d In D( l)) 

' ••• -·· s• ... n· •117••n·•.17•• 
i I I I I I I 

1 1 D 0 0 3 5, 000 IP T 0 4 Open Bu ring 
I I I I 

i 

l 2 0008 Same as Above T 0 4 
I I ' . 

3 D 0 0 9 p T 0 4 Same as Above 
I I ' I I I 

4 D 0 0 3 10,000 p T 0 4 Open .Detonation 
I I I I I 

5 
I I I I I I 

6 
I I I ' 

. 
7 

I I I I 

8 
I I I I I 

9 
I I I ' 

I . 
10 

I I I o 

1 I 
I I ' ' ' ' 

12 
I I I I 

I I . I I 

14 
I I I I I I I I 

15 
I I I I 

16 
I I 

' I I I 

17 
I I I I I I 

18 
I I I I I I I I 

19 
I I I I I I ' 20 
I I I I I I I I 

21 
I I I ' I I ' ' 

22 
I I I I I I I I 

23 . I I I I I I 

24 
I I I I I I ' I 

I I I I I l I ' 
........ I 

~::""'...~_ ..... .....,._.,.+-_~.~~-----.----------~.-'4. ..... ., ......... . 
EPA F- 3&1°'3 •·ICU CONTINUE ON REVERSE 
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SECTION B 

FACILITY DESCRIYfION 

B-1 GENERAL FACILITY DESCRIYfION [40 CFR 270.14(b)(l)] 

Date: 6128193 
Revision No.: 3 

Section B 

Vieques Island is located approximately seven miles southeast of the U.S. Naval Station 
Roosevelt Roads, Puerto Rico. With a total surface area of roughly 33,000 acres, approximately 
22,600 acres of Vieques Island are owned by the U.S. Navy. This is comprised of three areas: 
(1) the Naval Ammunition Facility (NAF), comprised of 8,000 acres and located on the 
westernmost tip of the island; (2) the Eastern Maneuver Area (EMA), comprised of 11, 000 acres 
and located within the east-central portion of the island; and (3) the Atlantic Fleet Weapons 
Training Facility, comprised of 3,600 acres and located on the eastern portion of the island. 
EMA and AFWTF are collectively known as the Inner Range, which encompasses the area 
extending to a limit of three miles from the shoreline. The AIA is located within the AFWTF; 
this impact range is primarily utilized for the above-described gunfire and ordnance delivery 
training activities. Figure B-1 presents a vicinity map which shows the AFWTF location relative 
to Puerto Rico, Naval Station Roosevelt Roads, and other nearby islands. 

Within the Inner Range, the Atlantic Fleet's ships, aircraft and marine forces carry out training 
in all aspects of naval gunfire support, air-to-ground ordnance delivery, air-to-surface mine 
delivery, amphibious landings, small anns, artillery and tank fire, and combat engineering. In 
addition, the AIA is used semiannual for the treatment of retrograde (unserviceable ordnance) 
which is classified as a hazardous waste. These materials are treated through open burning/open 
detonation (OB/OD). 

The AFWTF, located on the eastern tip of the island, is tasked with providing facilities and 
scheduling naval gunfire support and air-to-ground ordnance delivery training for Atlantic Fleet 
ships, NATO ships, air wings, and smaller air units from other allied nations and the Puerto 
Rican National Guard. In addition, AFWTF operates other military facilities which are not 
located on Vieques. 

The Eastern Maneuver Area is located adjacent to and to the west of the AFWTF. Fleet Marine 
Force, Atlantic, conducts training for Marine amphibious units, battalion landing teams and 
combat engineering units on the Eastern Maneuver Area. On occasion, other allies having a 
presence in the Caribbean and the Puerto Rican National Guard also utilize the Eastern 
Maneuver Area. 

B-1 
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Date: 6128193 
Revision No.: 3 

Section B 

Ammunition is stored at the Naval Ammunition Facility on the western tip of Vieques Island. 
Operated by the Weapons Department of Naval Station Roosevelt Roads, the Naval Ammunition 
Facility's mission is to receive, store and issue all ordnance authorized by Naval Station 
Roosevelt Roads for support of the Atlantic Fleet units. 

The west-central portion of the island is privately owned. Several small towns and villages are 
located within this area. Cattle grazing is the primary land use in this area. In addition, 
sections of the EMA, excluding the AIA, are leased to local ranchers for cattle grazing. 

These three facilities constitute 22,000 acres of the 33,000 acres of Vieques Island. The 
remainder of the island is owned by either the Commonwealth of Puerto Rico or private 
individuals. The activities of the AFWTF, the Eastern Maneuver Area and the Naval 
Ammunition Facility function under the consolidated command of Commander Fleet Air 
Caribbean and Naval Forces Caribbean, whose headquarters are at Naval Station Roosevelt 
Roads. The commanding officer of AFWTF has jurisdiction over scheduling all naval exercises 
in the Inner Range. 

The facility location is: 
Atlantic Fleet Weapons Training Facility 
Vieques Island, Puerto Rico 

The facility mailing address is: 
Naval Station Roosevelt Roads 
Building 31 
Public Works Department 
Ceiba, Puerto Rico 00735 

The facility contact is: 
Lt. Sharon L. Perkins 
Environmental Officer 
Naval Station Roosevelt Roads 
Building 31 
Public Works Department 
Ceiba, Puerto Rico 00735 
(809) 865-4429 

B-2 TOPOGRAPHIC MAP [40 CFR 270.14(b)(19)] 

Figure B-2 is a topographic map of the facility and its surrounding area at a scale of 1" =2 ,500'. 
Figures B-2(a) and B-2(b) are topographic maps of the facility and the surrounding area at a 
scale of 1" = 200', extending 1, 000 feet beyond the perimeter of the facility. Figures B-2, B-
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Section B 

2(a), and B-2(b) are located in the map pocket at the end of the application. There are no intake 
structures, discharge structures, or injection or withdrawal wells within 1,000 feet of the facility. 
The hazardous waste treatment units and the surface water bodies are shown. The are no 
specific drainage patterns within the AIA since the area is comprised of a series of small 
drainage basins and the continuing changes from bombing activities. However, drainage is 
generally in a southwesterly direction toward Laguna Anones. No permanent decontamination 
areas are located at either the open burning or detonation units. 

Figure B-3 is a map showing the land use of the Atlantic Fleet Weapons Training Facility. As 
indicated, all the land is used for military purposes. Figure B-4 shows the major features of the 
Air Impact Area, including some of the major targets and the roads leading in and out of the 
facility. This drawing also shows the legal boundaries of the AFWTF. Elevation contours are 
shown on Figure B-2. OP-1 is an observation tower located on the western border of the AIA; 
it provides an unrestricted view of the entire AIA area. 

Figure B-5 contains the most recent wind rose for the area. Appendix B-1 contains wind data 
compiled from wind surveys performed at Naval Station Roosevelt Roads, the closest location 
for which data exists. Prevailing winds are from the southeast at approximately 3 to 8 miles per 
hour. 

There are no fences, injection wells, withdrawal wells, runoff control structures, sewers or fire 
control facilities at the hazardous waste management area. Access to the area is controlled 
through use of guards and an observation tower (OP-1). The open burning and open detonation 
sites are shown in Figure B-2(b). The hazardous waste loading/unloading area is immediately 
adjacent to the units. The only surface waters within a one-thousand feet radius of the units is 
the Laguna Anones. Vieques itself, being an island, is surrounded by the Caribbean Sea. 

B-3 LOCATION INFORMATION [40 CFR 270.14(b)(ll)] 

SEISMIC STANDARDS 

Vieques Island is not included in the list found in Appendix VI in 40 CFR 264; therefore, the 
seismic standard does not apply. 

FLOODPLAIN STANDARDS 

No Federal Insurance Administration (FIA) maps have been prepared for the current portion of 
Vieques Island occupied by the Air Impact Area. Reportedly, FIA maps for the civilian area 
of the island are in preparation. Preliminary maps (panels 60B, 60D, 61A and 61C, prepared 
for the Junta de Planification de Puerto Rico) identify narrow 100-year floodplain zones along 
internal drainage streams called quebradas. The typical floodplain depth for those areas is less 
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than six meters. By this estimation, the hazardous waste units are outside the 100-year 
floodplain. Unfortunately, copies of these preliminary maps are unavailable to the general 
public. 

If and when FIA maps are prepared for the area, they will be submitted as an addendum to this 
application. 

B-4 TRAFFIC INFORMATION [40 CFR 270.14(b)(10)] 

PATTERNS AND VOLUMES 

The units for open burning and open detonation of hazardous waste are located within the Air 
Impact Area. This area contains numerous targets for ordnance delivery training. Twice each 
year, usually June 15 through July 15 and December 15 through January 15, such training at the 
AFWTF is suspended. During those periods, the Explosive Ordnance Detachment (EOD) clears 
all accessible areas (Figure B-4) in the Air Impact Area of all unexploded ordnance. In the 
interest of safety, such unexploded ordnance must be destroyed on the range, since ordnance that 
has failed to function as designed is inherently dangerous to move or even to leave in place. 
Destruction of unexploded ordnance found on the range is an integral part of the training and 
testing missions and is therefore considered to be outside the scope of RCRA. 

Once the area is safe, heavy equipment is brought into the area to restore the targets to useful 
condition. Also during this period, explosive ordnance from the Naval Ammunition Facility is 
shipped to the Air Impact Area for hazardous waste treatment by either open burning or open 
detonation, conducted by EOD. These are the only times that there is traffic on the roads. 
Typically, the number of vehicles used for transportation will be five jeeps, two van/maintenance 
trucks (5 ton) and eight heavy equipment vehicles. 

The average quantity of waste ordnance transported at any one time to the OB facility is 3,000 
pounds; the maximum is 5 ,000 pounds. The average and maximum quantity of waste ordnance 
transported at any one time to the OD facility is 5,000 pounds. 

TRAFFIC CONTROL 

There is no traffic control by way of signs or lights. Some movement is directed by hand 
signals. 

LOAD-BEARING CAPACITY 

The roads are made of native soils. In this location, the native soils are comprised of rock and 
clay. The roads meet the load-bearing requirements for hazardous waste transportation. 
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SUMMARY OF METEOROLOGICAL OBSERVATIONS, SURFACE 

DIRNAVOCEANMET ltr 3146 Ser 1032 dated 26 August 1977 (NOTAL) established the following policy for SMOS 
production and updating: 

l. Ten years of data will be used as the standard period of record (POR). 

2. All available data will be used for extreme values. 

3. Summarize (update) every five years. 

a. Summarize the five year period (1973-1977) for all sections of the SMOS except extremes. The 
5 year summary will be an intermediate SMOS to show secular trends. All available data through 1977 
will be included for extreme values. 

b. The update in 1983 will include the POR 1973 through 1982, with all available data through 1982 
for extreme values. 

c. The update in 1988 will be an intermediate SMOS (POR 1983-1987). All available data through 
1987 will be included for extreme values. 

d. In 1993 the POR will be 1983 through 1992. All available data through 1992 will be used for 
extreme values. 

Each standard POR (10 years) summary should be retained by individual stations along with the SMOS pre­
pared in 1973. The retention of these summaries will provide the most comprehensive climatological file 
for your station. 

DESCRIPTION: Preceding each section is a brief description of the data compr1s1ng each part of the sum­
mary and the manner of presentation. Tabulations are prepared from 3-hourly and daily observations re­
corded by stations operated by the U.S. Navy and U.S. Marine Corps. 3-hourly observations are defined 
as these record or record-special observations recorded at scheduled 3-hourly intervals. Daily observa­
tions are selected from all data recorded on reporting forms and combined into Summary of the Day obser­
vations (prepared from record-special, local, summary of the day, remarks, etc.). 

COMMENT: All observations summarized in this tabulation have been computer edited for consistency and 
reasonableness prior to, or during, the processing stage. Efforts to improve the quality of the data 
after summarization are expensive, i.e., the improvement might consist of the elimination of one suspect 
or erroneous value. The cost of preparing "perfect" copy can be prohibitive due to the handwork involved. 
Suspect cases will occur infrequently, but users should not disregard extreme values completely as some 
could be valid. Questionable values will most likely be single occurrences shown by a percentage fre­
quency of ".0 11

• (This value indicates a percent less than 11 .05, 11 which, in most cases, reflects a single 
observation.) Since most stations summarized now have in excess of 10,000 3-hourly observations, the 
occurrence of an occasional spurious value should not in itself be considered significant. Every effort 
is made by this office to maintain a high degree of accuracy and reliability in these tables, and the 
Naval Weather Service Detachment (NWSD), Asheville, N. C. welcomes your comment and criticisms. 
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STATION NO O,. _..,rYIMARY STATION NAME LATITUDE LONGITUDE STATION ELEV If! I CALL SIGN 

1 

NMO ;~~;·~s 
11630 Roosevelt Roads, P.R. 18°15'.N 65°38'W 39 MJNR 

STATION LOCATION AND INSTRUMENTATION HISTORY 
NUMBER TYPE AT THIS LOCATION 
OF BARQ GEOGRAPHICAL LOCATION & NAME Of LATITUDE 

l OCATION ST A TION FROM TO 

1. Unknown Navy 18°15'N 

2. Aerological Office II 1959 II 

3. Meteorological office ops bldg II 1959 1963 II 

4. II II II II II 1963 1964 II 

5. South bulkhead of met. office II 1964 1977 II 

6. Central partition of met office II 1977 II 

la. AN/GMQ-14A console II 1965 1975 II 

2a. AN/GMQ-29 auto met station II 1975 II 

NUMBER DATE SURFACE WINO EQUIPMENT INFORMATION 

Of 

LOCATION 

1. 
2. 

3. 

4. 
5. 

Of 

CHANGE 

Prior 
1960 
1960 

1963 
1971 

LOCATION 

Control tower 
Roof of ops tower 

300'SE of the edge of runway 06-24 
near east end of airfield 
Extended mast 
450'E of operations building 

NWSD, Federzil Building 
\ I " ; 11 l\T ( -

TYPE Of 

TRAf.iS~ITTER 

PMQ-3 
Unknown 

iAN/illlQ-5 

II 

II 

TYPE Of 

RECORDER 

HT ABOVE 

GROUND 

90' MSL 
87 I MSL 

RD-108B Unknown 

II 

II 

128' MSL 
41' MSL 

ELEvAr10N A!30VE 'ISL .::35 

LONGITUDE - ?E' 

FE ET TYPE 3~'10"'4E•:~ '.)!.'!' 

65°38'W 66.7 Unknown 

II 33 Mercurial 

II 37 II 

II 33 II 

II 36 II 

II 36 II 

II 38 Aneroid 

II 38 II 

REMARKS AOlllTIO".:.:._ EQUIPMENT, CR AE.:...s:::,-, FOR c-:.".='i: 

1. Barograph (marine) 
2. Auto met station (A.i.'l/G:lQ-29) 
3. Ceiling light (ML-121-D) 
4. Theodolite (Aero 19 37 US\) 
5. Radar (FPS-106) 
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NWSD, Federal Building 

Asheville, N. C. 

PART C SURFACE WINDS 

Presented in this part are various tabulations of surface winds as follows: 

1. Extreme Values - Peak ~: Derived from daily observations and presented by individual year and month 
for the entire period of record available. Speeds are presented in knots, while directions are given in 16 
compass points from the beginning of record through 1963, and in tens of degrees starting in January 1964. 
When 901' or more of the daily observations of peak gust wind data are available for a month, the extreme is 
selected and printed. These values are then used to compute means and standard deviations for the entire 
period. Every month of a year Im.1st have valid observations present before the ALL MONTHS value is selected 
for that year. Means and standard deviations are computed when four or more values are present for any 
column. A supplementary list of Peak Gusts by year-month with < 901' observations reported is also provided. 

NOTE: According to Circular N specifications, "peak gust data are recorded only at stations with continuous 
instantaneous wind-speed recorders." 

2. Bivariate percentage frequency tabulations: Derived from 3-hourly observations, these tabulations are a 
percentage frequency of wind directions to 16 compass points and calm by wind speeds (knots) in increments 
of Beaufort classifications. Percentages are shown by both direction and speed, and in addition the mean 
wind speed for each direction. 

A separate category is provided on the form for variable winds, which are reported in some data sources. In 
these data where light and variable winds are reported with no directions but with speeds given, the speeds 
will be summarized in the appropriate groups opposite the column headed VARBL. 

a. Three tables are prepared for all surface winds included, and for all years combined as follows: 

(1) Annual - all hours combined 

(2) By month - all hours combined 

(3) By month - by standard 3-hour groups 

b. A separate annual table is also presented for surface winds meeting the folloving ceiling and visibility 
conditions: INSTRUMENT CLASS: Ceiling 200 through 14oo feet inclusive with visibility equal to or 
greater than 1/2 mile, and/or visibility 1/2 through 2-1/2 miles inclusive with ceiling equal to or 
greater than 200 feet. 

c - l 



ITATION 

~ .. ~ ;-
NAVAL WEATHER SERVICE 

DETACHMENT 
ASHEVILLE, NC 

• · · ;_.,1 

PERCENTAGE FREQUENCY OF WIND 

. 

DIREqlON AND SPEED 
(FROM HOURLY OBSERVATIONS) 

RDCSBVl~t·: ~aiqs~ ~)PiJl1ttb1 R l~Qi. 
ITATIOI IA•K 

SPEED 
(KNTS) 1 • 3 ... 6 7. 10 11 • 16 17. 21 22. 27 28. 33 

Dll. 

N 
• • ; . " ... -

NNI! • I '2• '.l Ii J 

'. I 

. 
NE i• ,,. j ~ ':JI I J' 

ENE ·J,, ~- i: t I ·I' •· 
I! : ~ . , 

·~·· · 

:7 t 1_1 .,, 'fl 
ESE J. j I ~,o ·l .g f I 

SI! I ••• 1 .. It ·• SSI! 'J .. • , '1» . j I 

s . J, l. .,, 
'. I SSW '•-· '. •ti .. 

SW ·I! • i& 
l ·~ ·~ WSW ·J ., 

w 
'· 1' WNW .• i . ,2 

NW '.~ ·•l 
NNW .. ~ .• a 

VAHL 

CALM >< >< >< >< >< >< >< 
i1\1 24:,1 . ' . 

11~1 
.. i••··· ,a 

DIANAVOCEANMET SMOS 

34. 40 

>< 

SURFACE WINDS 

JAN 
YURI MONTH 

ALL 
MOUll (l.l.T.l 

MEAN 
41. 47 .... 55 ?!56 "' WIND 

SPEED 1., 1111 

'•' 11, 
.1,,0 ' iJlt.I '• ,,,,, 

' ... ,u 
' .. ' 

ltO 11,g 

• CJ 11, 1 
lt' .,, 
: ·~ 

,,. 
J.. g ft'" 

I ,1 ltO ... ltD 
' ' ... 1,0 ,, , , 1, ... 1,1 
. 

>< >< >< '~·~ 
ioo.o ••• 

TOTAL NUMIEI OP OISEIVATIONS 124t0 



iLtlO 
ITATIOll 

NAVAL WEATHER SERVICE 
DETACHMENT 

ASHEVILLE, NC PERCENTAGE FREQUENCY OF WIND 
DIRECTION AND SPEED 

(FROM HOURLY OBSERVATIONS) 

SURFACE WIND:, 

RDOSIVI!,,', l'DiQI~ ,JPUl~TO .R 1ca. 111•!7 
ITATIOll UMK _..._ ___ ........_. _______ YltA---.1-----~---

PSI 
MONTH 

.,. :1 ~! • 

1AL~I WIA!HIRI AL Li 
cu. .. llOUl(L.l.T.l 

I ' 

S'El!D MEAN 
(ICNTS) 1 • 3 ". 6 7. 10 11 • 16 17. 21 22. 27 28. 33 3.C • .co .Cl • .C7 "' • 55 i!:56 "' WIND 

DIR. SPEED 

H • •• "., •• 1.1 l ',. 
HNI! 

r 

• 2•1 ~~ .. ~ -·" ht6 
HE • ,,. . tt r ' ~' • 7 •• ENE 11 1 ~ ~'f '1 :; I 1 'tl :111.0 tO 

I! •• 1 

'~·· 
11 11·11 ft• w '.1llt;t fl 

ESI! 1j • .. 1.0 ljl l J ~ ·1, 1 ,z 
SI! 

r J 
l f I 

·' " ih' ,o • 
SSI! • • ,11 . 0 . ·. I.flt 0,1 
s J 'Jll ' 0 ·~ l t., tl 

SSW • .. ti •I 1 ,,o !J.' 
SW ' , I ... 

~ - . lttJ I 'if ' WSW •• 1 -•l ti llfO 
w • .a -• lt ~.o 

WNW 
r •' 197 ·• 

NW 'i • •• - . lti ,,,. 
NNW 

.. , , 
·• rl ~•a ., l•' ,.., J 

VARIL 

CALM >< >< >< >< >< >< >< >< >< >< >< ~~., 

11~8 IT~ i .. 40•1 ~· 

•1 " 9't6 10010 ••a 
TOTAL NUMIER OP OBSERVATIONS 

DIRNAVOCEANMET SMOS 



1 

HATIOll 

NAVAL WEATHER SERVICE 
DETACHMENT 

ASHEVILLE, NC 

5'EED 
(KNTS) 

DIR. 

N 

NNI! 

NE 

ENE 

E 

ESE 

SI! 

SSE 
s 

SSW 

SW 

WSW 

w 
WNW 

NW 

NNW 

YAHL 

1 • 3 

·• '. 
.. 
J . • • 
• 
• > 

PERCENTAGE FREQUENCY OF WIND 
DIRECTION AND SPEED 

(FROM HOURLY OBSERVATIONS) 

llATIOll NAiii 

'' 
. cuu 

COllDITIOll 

7. 10 11 • 16 17. 21 22. 27 28. 33 34 • .co 

I tO ''' ' .. 
.. ,,, i.' 

11 

',, 
. 16 

f 
' 0 . ' I 

·• ·• 
• J. 

YIAll 

.Cl. 47 

SURFACE WINDS 

48. 55 :!::56 

llOUll (L.l.T. l 

. 

'.~ 

',. 

MEAN 
WIND 
SPEED 

,, . ., 
,, .. 
,,o 
••o 

CALM >< >< >< >< >< >< >< ~g,o 

DIRNAVOCEANMET SMOS 

~·.!~.·\: -( ··d' ·~ 
:\:. r 

:-1 j 

TOTAL NUMIER OP OISERVATIONS 12t.o 
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11610 
ITATION 

NAVAL WEATHER SERVICE 
DETACHMENT 

ASHEVILLE, NC PERCENTAGE FREQUENCY OF WIND 
DIRECTION AND SPEED 

(FROM HOURLY OBSERVATIONS) 

ITATIOI llAME 

SPEED 
(KNTS) 1 • 3 .... 6 7. 10 11 • 16 17. 21 22. 27 28. 33 34. 40 

DIR. 

N 111 •• ' ,, 11 
NN! 

. •a • l • -
N! 

. •• . . , , . • ' 
ENE 

. 
1.1.1 :i . ' .• , . • 

E 2. ·t •• 1 I ' 
;f H 

ESE 11 ' '. > 
i • 1 .. -

SE • It I - • 7 
'' 1 SSE J • I 1 tll • 

s . ,9 a I ~l I • 
SSW I : ' ... ti . ~ 
SW J I ., 

WSW 
- ~ • • .a 

w I ~ 

WNW . - .i . 
NW ui ,,. 

; J l 
NNW i. (t 18 17 

VAiil 

CALM >< >< >< >< >< >< >< >< 
12~'l 27 1

1 l :99~9 io~• 
, . 
'' 1 

DJRNAVOCEANMET SMOS 

SURFACE WIND~ 
- ,• 

APR 
YEAll MONTH 

Al.L 
NOUll (l.l.T.) 

MEAN 
41. 41 ..... 55 2::56 % WIND 

SPEED 

z.a , ... , 
••• h,p 

11,, .. ·,It 
.,i,I:' I fQ 
20t'I ti 
1,u ,g 
l t., I ,, 

i,o .tl 
-.. J Ttl ,a OtO 

t}~i~Ji~~' 
~t~·,,}\~ 

~~~~~~f~ 
- ' '.--,(1f:,1"' " 

'" 
.,,. 

,» . ,a 
'1 tO 
1 l jtf 0 

i,~ let• 
i, Cf It' i 

>< >< >< ~g' i: t 1 •<;i·~~11.f;-:f: 

100,0 6,4 

TOTAL NUMIER OP OBSERVATIONS i19e 

~ ' '._ ; . 
r ·' 

,1.:' • 
,. 



1 

1ltl0 
ITATIOll 

NAVAL WEATHER SERVICE 
DETACHMENT 

ASHEVILLE, NC PERCENTAGE FREQUENCY OF WIND 
DIRECTION AND SPEED 

(FROM HOURLY OBSERVATIONS) 

ROD-IV!~~· ROiQS~ PUl,TD RJCQ 

CLAU 

COKDITIOI 

Sl'l!ED 
(KHTS) 1 • 3 ... 6 7. 10 11 • 16 17. 21 22. 27 28. 33 34. "° 

DIR. 
~ 

. 
N • ••• \I 1 .• -

HNI! 
r, 

•• .. ' • 
HE • •• lt1 j . 

ENE 'i I 
I ~., 

,, tO . ,. 
' J. E ~. 

,, 
'rt 1 ',. th 

ESE 1..1 . • ,. 7 
I I ,1 ii • 

SI! lj ,, ·'' , 
SSI! J •• I~' lt 
s J I •• itl .. 

SSW ' .. "'I 
SW I . • a 

WSW • I 

w :: 
WNW • I 

NW 
r I • • .. ' 

NNW ' ,a .,, 
VARIL 

CALM >< >< >< >< >< >< >< >< 
1i~1 iz~a 'i'P~I ·~-· 

. 
tl 

~' ' 
', ~ 

I 

~' 

, I'.: 

DIRNAVOCEANMET SMOS 

SURFACE 

YUH 

41 • .C7 "' • 55 ~56 

>< >< >< 
TOTAL NUMIER OP OISERVATIOHS 

WINDS 

MAY 
MONTH 

HOual (L.I. T. l 

MEAN 
% WIND 

SPEED 
. ·• 

If' '. J. ..1 l•tZ 
ltt 0 ' ... 

11i. i u,, .j. ~' 0 ,o 
, ...... .~ 

l?. ~ 'IP 

". I 

,, ,, •• . . :• • • •• .. , 
't 1 1,0 

.t l ,o 
,z ,1 

1.,0 ,o 
' .., i 

, ' 
100~0 ••a 

1a1to 

... _,. 
(L 1 

\ :'. ,·~ 
' ~ l , ,· ;, i ,'c 

~ '.; ·:{~1.~,),? i; 
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11610 
ITATION 

NAVAL WEATHER SERVICE 
DETACHMENT 

ASHEVILLE, NC 

SURFACE WINDS 
PERCENTAGE FREQUENCY OF WIND 

DIRECTION AND SPEED 
(FROM HOURLY OBSERVATIONS) 

.ROOSEVl!LT'. ROADS,' PUll'TO R,ca -'~J-~-+-!7..._·· ____________ _ 
ITATIOI IAll YUH 

SPEED 
(ICNTS) 1. 3 "'. 6 7. 10 11 • 16 17. 21 22. 27 28. 33 34. -40 -41. 47 "". 55 '2:56 

DIR. 
. 

N • • . ' 'I 
HNI! ~ I I ' .. 

'. 

NE • • • i 
ENE 11 i 

• • 11 f I~ ~ 
E -~, 1 • i, i ' 

,, I 

ESE l1(t h·,: 1111 lj 
SE • le 1t lt1 j 
SSE • '1l l •• j 
s • 1, I 

,, • 
SSW • • . t l 
SW 

WSW .a 
w 

WNW 11 .1 
NW 

NNW .i 
VARIL 

CALM >< >< >< >< >< >< >< >< >< >< >< 
9~7 iJ~o 41~• 

oh f I 

1016 

TOTAL NUMIER Of OBSERVATIONS 

DIRNAVOCEANMET SMOS 

JUN 
IONTH 

ALL 
MOUll (L.l.T. l 

MEAN 

"' WIND 
SPEED 

,i 1h1 . " ~ '' ,. .. i ,o 
11,1 .i 
,o,o 

' J. i ft • ., •• J,T ,, 
z,, •' iC. 0 • t I 
.~ ,o 

'iii: '•o 
,l ft' 0 

-
' i 

~,o 

·»,~ 

100,0 618 

1200 

... !, . 

":1 ~:;. '.L; • 
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1&610 
STATION 

NAVAL WEATHER SERVICE 
DETACHMENT 

ASHEVILLE, NC PERCENTAGE FREQUENCY OF WIND 
DIRECTION AND SPEED 

(FROM HOURLY OBSERVATIONS) 

SURFACE WINDS 

JUL RC05eVILT' ROADS; PUi~TC RICC 13•77 
ITATIOll lllMI: ---------------,,,YEc-Hc--S---------- MOllllTK 

A L~I WB~THEiRi ALL 
CLAU HOUIS (L.l.T.J 

COllDITIO• 

SPEED MEAN 
(ICNTS) 1 • 3 "'. 6 7. 10 11 • 16 17. 21 22. 27 28. 33 34. 40 41 • 47 "". 55 2::56 "" WIND 

DIR. SPEED 

N .. ' ,; . ~ 

,,., 3eJ 
HNI! • I 'j .• a i i.a ••e 
NE j j ' . ~. ,., . 

' 
... , ,,~ 

ENE 4.t i •• 1a11 t .t i'74l' ChO 
E h).' 1 •• ·zo1• I . ..... , ,,, 

ESE J •• .,o . ' 1,• TtP 
SI! I J I · 11 , . l t J' ;,o 
SSE j , 

'" I I I ·~ H Pt~ 
s I ~ •• •I I 1.f O o,, 

SSW J • ,a t L , .. '' .. 
SW •• ' '•a 

WSW . .i • • r 9 0 
w .f I .1 '. ,,a 

r 'h ,., WNW • • 
NW J I • il' g 

NNW I ' • 1 . : . 1,7 
VAiil 

CALM >< >< >< >< >< >< >< >< >< >< >< '·~ 
11~· itt~ l 49~1 • 6 .. 0 100,0 • 'It 

TOTAL NUMIER OP OISERVATIONS 

DIRNAVOCEANMET SMOS 

' . ~· 
'. t' •• ,:,( 

,"-'°'· 
·"'·'.' 

-. \ , . .,,· 

r~;-~I[~ 
~;ki~(~~ 
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11610 
STATION 

NAVAL WEATHER SERVICE 
DETACHMENT 

ASHEVILLE, NC PERCENTAGE FREQUENCY OF WIND 
DIRECTION AND SPEED 

(FROM HOURLY OBSERVATIONS) 

STATION MAMK 

cua 

SPEED 
(KNTS) 1. 3 ... 6 7. 10 11. 16 17. 21 22. 27 28. 33 34. 40 

DIR. 

N 
• 1 . - •• NNI! 
T 

I • ,. J I 

NE 1; lt• I .-. I .. 
ENE li ''• I l' ,1. J.j I tl 

E ••\ J. .. ' 1' ' ·I• I 
ESE , .. .. ) 11 t 'I I 

SE 

~· ~.o 't. ·• SSE j I •• ·• s . ' I • ' .. •• 
SSW J I .• a 'f j . 
SW • 

WSW . ~ .i 
w .a 

WNW I el . 
NW I 

NNW • 
VARIL 

CALM >< >< >< >< >< >< >< >< 
12~7 lz~a 

I .~, 
f 

19··· t 1 

DIRNAVOCEANMET SMOS 

SURFACE WINDS 

AUG 
YUH MON TM 

HOUIS (L.S.T. l 

MEAN 
41. 47 .... 55 2::56 % WIND 

SPEED 

• ft itl 
1,1 ftt7 v,o 11,' 

'i .. tlS , ,, 
·11.t7 I If I 

'11C , . , ' 
;c • ., I f I 

''I 
, , 

Ul ,,. 
. ,, ,a 
,1 tO 
.• i ,,, 
·-= I tO 
'lC I f 7 
,i 10 
'ff •• 

>< >< >< t,o 
ioo,o 610 

TOTAL NUMIER OP OISERVATIONS iz1to 

. ' 
•, r '•· 
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ITATION 

~ 

0 
L 

($ 

' (fl 
.. 

ii 

i'J 

~ 

~ 

a> 

~ 

" 
~ 

9 

~ 

NAVAL WEATHER SERVICE 
DETACHMENT 

ASHEVILLE, NC 

SPEED 
(ICNTS) 1 • 3 

Dll. 

N 

•'. NNI! I~ 
NE 19' 

ENE I ' I! I I 

ESE \ 
I I 

SI! ti 
SSI! • s ·• 
SSW :a 
SW •J 

WSW 'J I 
w •• 

WNW • NW '.I 
NNW . ,. 

YAHL 

CALM >< 
it~I 

.... 6 
! ! 

'· • ,, 
... 

• .. '' .• , 
' • .. 
,. I 

. J 

'I I 

•I 

~ 

't I. 

>< 
·i•~· 

DIANAVOCEANMET SMOS .' 

PERCENTAGE FREQUENCY OF WIND 
DIRECTION AND SPEED 

(FROM HOURLY OBSERVATIONS) 

~.. . , 

. ~;>i' .' .F;,; •· , .. 
,·,·· 

1¥.~~ i,., .... ,• f\,•'' •"·. 

T. JO 11 • 16 17. 21 22. 27 28. 33 34. "'° 
~J.~. >'.~·. \, ., .. 
~ ' ... ~; 

I •f 
~ I t • 

,, 
' 

, I ~ If l f I 
! , l.j 

I i r 

i ' .. 
.. .. , . -

~ •. 'j t I. 
't I • • ' ,. 

'' 

>< >< >< >< >< >< 
~··~' ··~· . t L ·, t 

SURFACE WINDS 

MON TM 

HOUll (L.I. T.) 

' ~1 

) MEAN 
41 • 41 .... 55 li!::56 % WIND 

SPEED . 
li 0 

,,, 
•ltO .,,,. 
,Q.f ,r •• I.,, ., 
jlt. i f 7 
•• I • .... I• f I 

•11 f I If I 
'•If I 't 
hi • 
, •' I ,. 
••• 'f I 

'ti :. ,, If 

··" • hU ••• .. 

>< >< >< .,,, ~ 
. 

·~· 10090 

TOTAL NUMIEI OP OISEIVATIONS iioo 
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i,610 
HATION 

NAVAL WEATHER SERVICE 
DETACHMENT 

ASHEVILLE, NC 

SPHD 
(KNTS) 1 • 3 

DIR. 

N l 1 I 

NNI! 1•h 
NE z;h 

ENI! •• I 

E ~'.lu 

ESE J.JI 
SE ll 
SSI! J 
s J 

SSW J.. 
SW l:; • 

WSW J 

w •i 
WNW J • 

NW j 
NNW . I' 

VARIL 

CALM >< 
zo~I 

4. 6 

.. 
I 

'I e 
...:~' 
l t 

I f .... 
' ,, J 

.o 
., I 

•• 
• .• a 
tl 

.a 

>< 
i•~o 

DIRNAVOCEANMET SMOS 

PERCENTAGE FREQUENCY OF WIND 
DIRECTION AND SPEED 

(FROM HOURLY OBSERVATIONS) 

cu• 

7. 10 11 • 16 17. 21 22. 27 28. 33 34. 40 

•J 1 

••• 11 
lit .. 

I It • !f .... •l 
., I J.j · • 1 . ' '. •U, 
I ) • t) 

~ . . u) •I 
. t t ,,a 
·•l 

>< >< >< >< >< >< 
,li't 

., . . ' 
.i l l't . ti 

.. 
\ ·.~ ' ' 

. ' ~ .. 

SURFACE WINDS 

OCT 
YIHI MON TM 

HOU .. (L.l.T.) 

MEAN 
41 • 47 "' • 55 2!::56 "' WIND 

SPEED 

i1C It ' 
J,B lt1lJ 
a,a • .f 1 

l"•' I ,e 
i:J18 •• , 1 
o,o ,o 
~.I. tO ,,, ,, 
11a I , 
itl t II 
Z1T l • II 

•• l • 
ti • 
.1 I ,, 
ti tO 

',o ''' 
>< >< >< 11,1 

100.0 .,. 
TOTAL NUMIER OP OISERVATIONS 11'+0 

:- . 
·.:.'' 
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11610 
ITATIOll 

.• f-\VAL WEATHER SERVICE 
DETACHMENT 

ASHEVILLE, NC PERCENTAGE FREQUENCY OF WIND 
DIRECTION AND SPEED 

(FROM HOURLY OBSERVATIONS) 

ROOSE VS LT' ROADS, PUlllTO R ICC 
ITATION IU,•& 

ALL1 w&~TH&R. 
Cl.AU 

CONDIT ID• 

SPEED 
(ICNTS) 1 • 3 ... 6 7. 10 11 • 16 17. 21 22. 27 28. 33 34. 40 

DIR. 

N 1. ~ .1 
NN! ' 1.1 1t6 •• • 
NE 1 •• ~ 1h7 J7 ,~ 

ENE ~.~ 1.a .. ,~ ,. 
E ,.., l .,,, I ·,7 , 

ESE • ,i lt lti f 
SE • l 1 4 .. ,. • 
SSE I r f I .a -' 
s i.~ '. ~ .,7 .~ 

SSW J ,1~ . ,;, 
SW J ,a ,, 

WSW • .a 
w .~ 

WNW Jl .a 
NW ... J 1 

NNW I .i 
VARIL 

SURFACE WIND~ 

NOV 
YEA.al MONTH 

HOUll (L.l.T.l 

MEAN 
41. 47 48. 55 ~56 % WIND 

SPEED 

1,, a,, 
'•' 6,6 

~ i. iC .,.., 
1,,1 Ot I 
i-.,1 o, 

ft, a ,, 
i,1 _,, 
1,1 'ttlt ,,!;1 . '' 1,0 .. , ' 
,o ~ '7 ,a ., , 
' i:S 

.,o ,a •• Q 

•' ,,~ 

,v i,o 

CALM >< >< >< >< >< >< >< >< >< >< >< ~l·' 
' . ' . .. .. , 16•'1 10f1 2918 2•1 100,0 

TOTAL NUMBER Of OBSERVATIONS 1200 

DIRNAVOCEANMET SMOS 

. ' 

' ' 

., ~ '' . 

·. ,,, 

' .'. '1 : ). ·. ' ', -~ 
( :. 

. ·, 

' . ' . ' ,- ' ' . ' ' ~ .. ' . 
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11610 
IYATION 

NAVAL WEATHER SERVICE 
DETACHMENT 

ASHEVILLE, NC PERCENTAGE FREQUENCY OF WIND 
DIRECTION AND SPEED 

(FROM HOURLY OBSERVATIONS) 

SURFACE WINDS 

DEC ROOS&VEL'' ROADS, PUi~TC RICQ. '3•'1 
STATION NAIU -~_...._-------:=YE""U.,,..-1 --------- MONTK 

AL b 1 WEATHER: AL.~, 
CLAll HOUIS (L.l.T. l 

CONDITION 

SPEED MEAN 
(ICHTS) 1 • 3 ". 6 7. 10 11 • 16 17. 21 22. 27 28. 33 34. 40 41. 47 .... 55 2::56 % WIND 

DIR. SPEED . 
H 1. .: .. a l• 1 J • •1 ::J1J ~., 

HNI! j I, ~~. 9 tul I I e,1 .,, 
HE 1. ,t :,. J ., j 7 11 t tl 10,,i ,, 

ENI! i.• ~». i ,,, ,., t '.iCit• 'f> 
E Jt .t 'h .. (hit h I .;ci.o II f c: 

ESE .. ~ i.; iti ' ' 't ... .,, 
SE J ~» ,7 ',o •• ,,, 

~' iC 
SSE . ~ •• Jl • • .... 
s . ' i.o hl i 'It ••2 

SSW J • 1 . ,a •• ,.~ 

SW ·• i .i ,, ,,, 
WSW .a ,1 ... g 
w .1 ' I. 

~,o 
WNW • • ,,,. •' ... o 

NW . ~ .a . ,, a,s 
HNW ~I, . ., 1 l 1t7 1,1 

VARIL 

CALM >< >< >< >< >< >< >< >< >< >< >< 11,6 

li~b 1016 J4~9 7~·7 .z 100,0 5,7 
TOTAL NUMIEI Of OBSERVATIONS 121to 

DIRNAVOCEANMET SMOS 

'1'' 

'~ . 

I,,.' 
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1 

ii61o 
STATION 

NAVAL WEATHER SERVICE 
DETACHMENT 

ASHEVILLE, NC 

5'HD 
(KNTS) I • 3 

DIR. 
~ 

N I t . 
NH! •• 
NE 11 

ENE i J 
I! ,, J ~ 

ESI! 
. , 

I J t 

$1! . I J 
SSE I 
s 'I I 

SSW ·• 
SW • 

WSW I 
w ,, 

WNW • 
NW ,, 

NNW ·• 
VAiil 

CALM >< 
lJ~I 

... 6 

- .. .,. 
,1 ,, 

- JI i 
i •ti 

·-· •• i 
. •' ·• ·• • • 
1 f I 

, . 
• i ,, 

>< 
iO~? 

DI RNAVOCEANMET SMOS 

PERCENTAGE FREQUENCY OF WIND 
DIRECTION AND SPEED 

(FROM HOURLY OBSERVATIONS) 

CLAU : 

, CONDITION 

·.:, 

' 
r.·\ 

7. 10 II • 16 17. 21 22. 27 28. 33 34. 40 

.\~ 
: ~ '' " .. • I 

.!.ti ', J .,o 
I.II .; • 

·•:t ., ... g 

}Ot ~, . 'g •0· 
. J.iJ I ·J' ,g 

·Ii i · tO 

••• I tO 
••• J . ,a 

' -
l I. i • IJ tO 
•j .,, 
't • . •11 •· 

'' ,,g 

.. 
J 10 .. I.' •• g 

>< >< >< >< >< >< 
• ·~o ' ' \16t0 . 'l .o, 

',·' 

SURFACE WINDS '.\ -... f .. 

.· ,: .. ":'~+:~ 

YEAH MOM TM 

AL Li 
HOU.I l L.I. T.) 

~:t~~··i ·~~~~·-~~I~:, 

~~~ti· . ".~Ji~ 
'·l~ '· 'i '1 "~"tr.'!~' 
t. '~;)~ >> . .'.-.: ~~·\~ ~?~: 

MEAN 
"' • 47 .... 55 2::56 "' WIND 

SPEED 
. ' 

~1P . "' ·j··~ ~·, z 
l11t7 . " ,,,~ fl. 
~»It' If y }, ., :·I 1'.~t.,:,•· ~; 

1•? If,, 
1,1;1 ,,,, 
It iC O•J 
It RI o·,o 

1 ,, htl 

, •' • j 1 t" 
•• If 1 

. •' ,,, 
',, • ''' •• ,,g 

'• 41 

>< >< >< ~'•T 
~oo,o .. , 

TOTAL NUMIER OP OISERVATIONS 14D90 
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~ 11610 

ITATIOll 

NAVAL WEATHER SERVICE 
DETACHMENT 

ASHEVILLE, NC 

SURFACE WINDS 
PERCENTAGE FREQUENCY OF WIND 

DIRECTION AND SPEED 
(FROM HOURLY OBSERVATIONS) 

ROOSBVILT' l\oiDS~.'PUltTO RICO. _,.,_i ....... • ....... 'P7..._· ____________ _ 
ITATIOM MAMK YIHS 

. iNST"U'11!N'I'' 
CLAA 

CONDI TIO• 

AND/OR' VSIY 1iZ.'TCll~l~i/2. Ml WICJGl 200 llT OR MORE 

SPEED 
(ICNTS) 1 • 3 ". 6 7. 10 11 • 16 17. 21 22. 27 28. 33 34. 40 41 • 47 "' • 55 2:56 

DIR. 

N &• i. J t -
HNI! 

r i. I t ) ., 
• J, 

NE i. I •9 f ) '' ENE t I ~l J •O ,., '., E •• I··· Q ':t ~t , .. 
ESE J 1, .. 0 ,j ' i•I 
SI! • i:.1 fl 
SSE • ·l· ' ' -s I I ' a:. ''' SSW " i. . t7 
SW - I p 11i 

WSW . .., i.O 
w ilO 

WNW '97 .i. 
NW I.ti I 

NNW 
'. J 

VAiil 

CALM >< >< >< >< >< >< >< ~ 
14~1 11~2 Z•~I i•~· .1 

TOTAL NUMBER OP OBSERVATIONS 

··~ 

OIRNAVOCEANMET SMOS 

MOHTK 

ALL 
NOUal (l.l.T.) 

MEAN 

" WIND 
SPEED ,,. 4 • :I 

•·7 ' ~ •• 
~~' 1 '2: 

' 1 .. ' ' t IS 
·.~l)J, '. 0 

lth 
'' i 4, t' lt 

i. ..., 
It' ltO 
i ••. .,,o 
a,o •• o 
ltT ,.,o 
z_.g o,o 
z,o lei 
z,o l1T 
hJ ••O ,.,, 

10010 •·a 
lt.9 

[,!,0~;~f 
·' .. , 
\ ' .. - ',-•. ~~' >/ 

· .. 
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WASTE CHARACTERISTICS 
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C-1 CHEMICAL AND PHYSICAL ANALYSES OF WASTE [40 CFR 270.14(b)(2)] 

INTRODUCTION 

One of the reasons this facility is considered a miscellaneous unit is the unique nature of the 
waste treated. Unlike drums of spent solvent, these wastes are packaged in devices such as 
bombs, grenades, rockets and flares. Further, these items have a long history (prior to RCRA 
regulations) of being tracked from cradle-to-grave for safety purposes. 

An extensive series of standard operating procedures, technical manuals, technical bulletins, and 
field publications provide instruction on the proper methods and techniques of treating explosive 
ordnance. These include NA VSEA OP-5 (Ammunition and Explosives Ashore Safety Regulations 
for Handling, Storing, Production, Renovation and Shipping) and the 60-series publications. 
NAVSEA OP-5 Chapter 13 contains general criteria for both open burning and open detonation 
disposal methods. EOD utilizes OP-5 procedures in conducting OB/OD operations; however, 
due to the unique aspects of each operation, field decisions based on field conditions and the 
technical expertise of the EOD personnel are also made. NA VSEA OP-5 is described in detail 
in Section D, and the chapter pertaining to ordnance disposal is included in Appendix D-2. The 
60-series publications are a collection of over 1, 700 documents providing detailed handling and 
disposition instructions for individual types of ordnance. Ordnance specific technical manuals 
(TMs) and field manuals (FMs) also provide information on ordnance disposal. 

Through their extensive training, EOD Technicians are capable of identifying ordnance through 
many means. First, all explosive ordnance is labeled with a specific military number. From this 
number, the ordnance can be identified. Once the ordnance has been identified, the type of 
explosives, propellants or pyrotechnics in the ordnance can be identified. 

One possible exception to this is the ash generated during open burning. While this ash will 
almost certainly no longer have the hazardous characteristic of reactivity, it may have the 
hazardous characteristic of toxicity as defined by the TCLP analytical procedure. Previous 
experience indicates that the ash is not a hazardous waste. However, it will be drummed and 
transported to the mainland as a potential hazardous waste. The ash will be stored in the 
Roosevelt Roads hazardous waste container storage facility until it is sampled and analyzed to 
determine if it meets the definition of a hazardous waste. If the ash should meet this definition, 
it will be declared a hazardous waste at that time and will be stored, treated and disposed of per 
all applicable federal and Puerto Rican hazardous waste regulations. 
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DESCRIPTION OF ORDNANCE 

Explosives 

Explosives fall into one of the following two categories: 

• Detonating or high explosive materials: 
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(a) Primary, or initiating explosives (detonators), such as lead azide, mercury 
fulminate, lead styphnate (lead trinitroresorcinate). 

(b) Secondary explosives such as TNT-AN, Tetryl, PETN, RDX, TNT, ammonium 
picrate, picric acid, DNT (Dinitro-toluene). 

• Deflagration or low explosives such as smokeless powder (colloided cellulose nitrate), 
black powder, nitrocotton. 

Primary or initiating high explosives are quite sensitive materials which can be made to explode 
by the application of fire or by means of a blow. They are very dangerous to handle and are 
used in comparatively small quantities to start the explosion of larger quantities of less sensitive 
explosives. 

Secondary high explosives are materials which are quite insensitive to both mechanical shock 
and flame but which explode with great violence when set off by explosive shock, such as that 
obtained by detonating a small amount of initiating explosive in contact with the high explosive. 
Decomposition proceeds by means of detonation, which is rapid chemical destruction progressing 
directly through the mass of the explosive. Detonation is thought to be a chain reaction and 
proceeds at rates frequently as high as 6,000 mis. It is this high rate of energy release, rather 
than the energy given off that makes a product an explosive. Nitroglycerin has only one-eighth 
the energy of gasoline. On the other hand, most high explosives, when unconfined or 
unshocked, will merely bum if ignited. 

Low explosives, or propellants, differ from high explosives in their mode of decomposition; they 
only bum. Burning is a phenomenon that proceeds not through the body of the material, but 
through layers parallel to the surface. It is quite slow in its action, comparatively speaking, 
rarely exceeding 0.25 mis. The action of low explosives is, therefore, less shattering. Low 
explosives evolve large volumes of gas on combustion in a definite and controllable manner. 

Possibly the most powerful nonatomic military explosives are cast aluminized mixtures such as 
Torpex and HBX (RDX, TNT, aluminum and wax). Because military requirements are 
extremely strict, only a few explosives have survived competitive testing. 
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Projectiles 
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A high artillery shell is depicted in Figure C-1. Such a shell consists of thin brass or steel 
cartridge case holding the primer, igniter, and propellant charge. This case is designed to fit 
smoothly into the gun and, on explosion, to expand, scaling the breech of the gun so that the 
escape of gases from the burning of the propellant charge is prevented, thus allowing the full 
effect of the propellant to be exerted on the projectile (destructive half of the shell). 

The primer contains a small amount of primary explosive or sensitive mixture (e.g., KCL03 + 
Pb(CNS)2 + Sb2S3 + TNT + ground glass). This mixture explodes under the impact of the 
firing pin and produces a flame which ignites the black powder charge in the igniter, in tum 
igniting the propellant charge of smokeless powder. The burning of the smokeless powder 
causes the rapid emission of heated gas, which ejects the propellant from the gun. At the target, 
upon impact or upon functioning of the time fuse mechanism, a small quantity of primer 
(detonator) is set off; this causes explosion of the booster, an explosive of intermediate 
sensitivity (between that of a primary explosive and the bursting charge), which picks up the 
explosive wave from the primary explosive, amplifies it, and ensures complete detonation of the 
bursting charge. The bursting charge, or high explosive, is usually TNT alone or mixed with 
ammonium nitrate, RDX, PETN, and ammonium nitrate. 

Smoke Producing Ordnance 

Various chemicals have been used to produce smokes or fogs primarily designed to conceal the 
movements of troop or installations from enemy observations. Screening smokes are basically 
of two compositions: (1) dispersion of solid particles in air, which correspond to true smoke, 
and (2) dispersion of minute liquid droplets, which resemble natural fogs or mists. One of the 
important innovations of World War II was the use of smokes not dependent on waste but 
prepared by atomization of high boiling fractions of petroleum. Much of the hiding effect of 
all smokes is due to their ability to scatter light waves by reflection. 

This is more effective than obstructing. Smokes may be dispersed by various methods including 
mechanical, thermal, and chemical. 

White phosphorus is loaded directly into shells, bombs, and grenades in the molten state. The 
material is dissipated by the force of the explosion and immediately bums to P20 5 • In terms of 
pounds of smoke producing agent, this is the most efficient obscuring smoke. The smoke causes 
coughing and acid bums. These particles also have some incendiary effect. It has been 
improved by the development of plasticized white phosphorous. 

Hexachlorethane is employed in mixtures with finely powdered aluminum and zinc oxide which 
are started by a fuse. The burning power here is that of phosphorous. The ZnC12, which is 
hygroscopic, attracts moisture to form a fog, the finely divided Al20 3 deflects the light rays 
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Figure C-1 Typical High Explosive Artillery Shell 
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and the carbon colors the cloud gray. These mixtures are used in shells, grenades, and floating 
smoke pots and are known as volatile hygroscopic chloride. 

A mixture of sulfuric trioxide and chlorosulfonic acid is used which hydrolyzes in air to produce 
an acidic mixture. This blend of chemicals is used by low flying airplanes equipped with spray 
tanks and replaces the more costly titanium tetrachloride. The resulting fumes are highly acidic 
and cannot be used by troops. The screening power of the smoke due to the hydroscopic action 
is not nearly as effective as that of phosphorous. This compound is also more difficult to store 
and handle. 

Colored smokes are produced by burning a pyrotechnic mixture of fuel and various colored 
organic dyes. Anthraquinone dyes provide superior characteristics when dispersed into the air, 
where they are act as aerosols of brilliant hue. They are used for signaling purposes. 

Pyrotechnics 

Pyrotechnic compositions engage in oxidation-reduction reactions that resemble that of 
propellants and explosives, but generally produce little or no gas. They are heterogeneous 
mixtures of finely powdered metal, metal alloy, or organic fuel and inorganic oxidizers. Such 
compositions are commonly used for flares, signals, tracers, incendiaries, delays, igniters, 
heating mixtures, and in devices where the formation of much gas is unacceptable either because 
the gas pressure causes unwanted changes in the reaction rate or the system is not designed to 
withstand the pressure without rupturing. Although pyrotechnic compositions are composed of 
inert ingredients, their accidental initiation during the manufacturing process may be 
accomplished by the same catastrophic consequences that attend explosive detonations. Mixtures 
of finely divided oxidizers and metals are sensitive to initiation by friction or by spark. 

Propellants 

Rocket propulsion fuel systems derive their energy from chemical sources. Propellants are low 
explosives and carry their own oxidant or other reactant necessary to cause the planned reaction. 
The thrust of the escaping hot gases pushes the device forward, according to the principle that 
forces act equally in opposite directions. Propellant fuels are presented under liquid and solid, 
or castable. Actually there is a great variety of choices in which a combination of energy 
sources and conversion mechanisms are used for the design of efficient propulsion systems. 

Solid propellants are simple in design and more easily handled than liquid propellants. 
Originally solid propellants were classified in two groups: (1) heterogeneous or composite 
propellants (oxidizer and reducer present in two distinct phases), and (2) homogeneous, or 
double based (oxidizer and reducer present in a single distinct phase, e.g., nitrocellulose 
dissolved in nitroglycerin). Small percentages of additives are used to control the physical and 
chemical properties of the solid propellant. Composite propellants commonly use ammonium 
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perchlorate to supply the oxygen required for the reaction. The most common gaseous products 
of the oxidation-reduction reactions are hydrogen, water, carbon monoxide, carbon dioxide, and 
nitrogen. 

Propellants generally operate at low pressures up to about 2900 psi in rockets and up to about 
100,000 psi in high performance guns. The process is characterized by a reaction front that 
moves in a direction normal to the exposed surface of the grain, proceeding from the outside to 
within in laminar layers. The rate of burning depends on the intrinsic rate of decomposition of 
the propellant and the rate of heat transfer from the hot gases above the propellant surface. 

A more comprehensive evaluation of all conventional military munitions and explosive and their 
compositions is provided in Appendix C-1. The information in Appendix C-1 demonstrates both 
the complexity of the composition of explosive ordnance and the completeness of the military's 
know ledge concerning the ordnance by the military. 

CHEMICAL AND PHYSICAL ANALYSES 

Basis for Designation 

All hazardous waste treated at Vieques is reactive (D003). Some primary explosives may also 
be toxic as measured by TCLP analyses. Table C-1 lists these compounds and their hazardous 
waste ID number. Treatment should render all ash as non-reactive, but each filled drum will be 
treated as though it is reactive and toxic until sampling and analysis can be completed. 

Table C-1 
TCLP Toxic Explosive Ordnance 

Name Hazardous Waste Number 

Lead Azide 0008 

Mercury Fulminate 0009 

Lead Styphynate 0008 

Lead Mononitroesorcinate 0008 

Barium Nitrate 0005 

Hazardous Constituents 

In addition to being reactive and TCLP toxic, the waste ordnance may contain varying amounts 
of hazardous constituents as defined in 40 CFR 261 Appendix VII. Although EOD currently 
disposes of only those items listed in Table C-2, they must have the permitted capability to treat 
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Explosive 

Black Powder 

TNT 

Explosive D 

PETN 

Tetryl 

Table C-2 
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Explosives Currently Treated at AFWTF 

Method of Treatment 

Open Burning 

Open Detonation 

Open Detonation 

Open Detonation 

Open Detonation 

RDX Compositions: A, B, B-2, B-3, B-4, Open Detonation 
C-1, C-2, C-3, C-4 

Cyclotols Open Detonation 

HMX Open Detonation 

Octols Open Detonation 

HBX Open Detonation 

H6 Open Detonation 

Triton al Open Detonation 

DBX Open Detonation 

Torpex Open Detonation 

Comp D-2 Open Detonation 

PBX Open Detonation 

Lead Azide Open Detonation 

Lead Styphnate Open Detonation 

Mercury Fulminate Open Detonation 

Tetracene Open Detonation 

DDNP Open Detonation 

Smokeless Powder Open Burning 

Solid Propellant Open Detonation 

Pyrotechnics Open Burning 
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the entire range of ordnance described in Appendix C-1. Therefore, a full list of potential 
hazardous constituents is given in Appendix C-2. Appendix C-3 has been included which 
identifies the chemical composition of explosives that are treated through open detonation and 
to a lesser extent those that are treated through open burning. Appendix C-8 contains physical 
properties of PEP materials demilitarized at this site which, in conjunction with Appendix C-3, 
further demonstrate that OB/OD will successfully treat these wastes. 

The Department of Defense has performed additional studies into the effectiveness of open 
detonation in terms of effectiveness and impact upon human health and the environment. The 
most recent has been performed by the U.S. Army Armament, Munitions and Chemical 
Command under both laboratory and field conditions. The final reports, including all 
conclusions and recommendations, of this testing program are discussed in Section L of this 
document; the reports are included as Appendix L-11. The reports suggest that the bulk 
explosives and propellants examined during the field testing will produce and release acceptable 
levels of emittants to the environment by surface OB/OD methods. However, further item- and 
site-specific testing is needed to provide data to support risk assessments. Only after these risk 
assessments are completed can a definitive statement be made concerning the effect (if any) 
OB/OD operation may have on human health and the environment. However, based upon the 
testing performed so far, OB/OD thermal treatment operations appear to be an environmentally 
safe, as well as cost effective, means of treatment. Although further testing is required, OB/OD 
should continue to be used as an integral part of a balanced DoD total demilitarization/treatment 
program. 

WASTE GENERATION 

Cause 

Ordnance is classified per ammunition condition codes which identify the material in terms of 
readiness for issue and use. Fourteen individual codes exist, ranging from Code A to P. Code 
His the classification for ordnance that is considered unserviceable and uneconomical to repair. 
Navy ordnance may be classified as unserviceable because of several reasons, such as: 

• The age of the item exceeds its shelf life. 

• The item appears to be damaged. 

• The item shows evidence of deterioration such as rust. 

• The item has been declared surplus. 

There are two means by which ordnance is classified as Code H: 
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• Notice of Ammunition Reclassification. 

• Field Returns. 
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Naval Station Roosevelt Roads is located on the eastern coast of Puerto Rico. The Naval 
Ammunition Facility is located on the west side of Vieques Island. NAF, which is operated by 
the Weapons Department, is in charge of procuring, storing and issuing all ordnance authorized 
by Naval Station Roosevelt Roads for support of Atlantic Fleet units. When an ordnance is no 
longer adequate for its intended purpose, the Weapons Department will receive a Notice of 
Ammunition Reclassification (NAR). 

Notice of Ammunition Reclassification 

Malfunctions and deficiencies by field units may identify ordnance items which will no longer 
function in accordance with original design. This determination may also be made during 
quality evaluation and testing, or by exceeding the allowable shelf life of the ordnance. The use 
of these items must therefore be limited, restricted, or curtailed. In these instances, the Navy 
Ships Parts Control Center (SPCC) in Mechanicsburg, Pennsylvania or the Naval Weapons 
Station Crane, Indiana issues an NAR to reclassify the ordnance item. NARs are received by 
all major Naval commands in message format. NARs are listed in numerical order during a 
calendar year. At the end of each calendar year, all NARs are consolidated into a single 
volume. 

The Naval Station (NA VSTA) Weapons Department is responsible for dissemination of all NARs 
to tenant commands having a storage capacity. The officer in charge of each command is 
responsible for the necessary action required by the NAR and for contacting those units that may 
have been issued the suspect material prior to its reclassification. 

If the Weapons Department or any tenant commands finds any ordnance subject to a NAR in 
their inventory, they request disposition from the SPCC. 

Field Returns 

Field returns consist of items which cannot be reissued due to physical damage, m1ssmg 
components, or lack of identification (mixed lots, lost identification numbers). If these items 
cannot be readily restored or identified, the Weapons Department requests a disposition 
determination from Mechanicsburg or Crane. Disposition instructions may involve reworking, 
disposal, or transfer of the materials to another facility for alternate usage. If instructed to 
perform local disposal, Weapons Department will reclassify the item(s) as unserviceable and 
coordinate with EOD for disposition. 
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For small types or lots of ordnance (worth less than $1,000), Weapons Department is authorized 
to reclassify ordnance as unserviceable. This decision is based upon general information within 
Supply Bulletins (SBs), information from technical manuals (TMs), and NAV AIRSYSCOM 
publications for each individual category of ordnance. 

Disposition 

SPCC determines the appropriate method of disposition ordnance which is reclassified as 
unserviceable (Code H). Such disposition is achieved through reworking, disposal, or transfer 
to another facility for alternate usage. No significant reworking is performed at NAVSTA; all 
such activities occur offsite at either Mechanicsburg, Pennsylvania or Crane, Indiana. The 
decision to rework is dependent upon the availability of a rework facility as well as the type of 
ordnance itself. Off site disposal at WPNSTA Yorktown and use in training of EOD personnel 
are also options. 

When a determination to dispose the material locally is made, Weapons Department prepares 
the initial paperwork as per Form 1348-1. EOD is then notified and schedules a day for 
treatment in accordance with NAVSEA OP-5. The method of treatment, open burning versus 
open detonation, is also determined using this manual. 

When ordnance is reclassified as Code H and local disposal is determined to be the appropriate 
means of disposition, the ordnance is administratively transferred into the Demil Account 
(Special Defense Property Disposal Account - SDPDA); NAVSTA Weapons Department 
manages the administration of the Demil account for the facility. 

Local disposition is currently achieved through open burning/open detonation. To the extent 
possible, available waste ordnance is utilized in the training of EOD personnel. AFWTF 
currently possesses interim status for these OB/OD operations. No unserviceable ordnance from 
off site facilities are treated at the AFWTF facility. 

Within the jurisdiction of NAVSTA, Code H ordnance designated for OB/OD disposition is 
transferred to separate magazines on NAVSTA Roosevelt Roads. These items are transferred 
to Vieques Island as soon as practicable afterward. Segregated magazines are maintained on the 
NAP for storage of ordnance items awaiting disposition. 

EOD and Weapons Department personnel conduct all transportation of waste ordnance. Such 
ordnance is transported by truck from the storage magazines on NAVSTA to the NAVSTA 
piers. From there, the ordnance is loaded onto YFU craft and transported to the NAP 
(Mosquito Pier) on Vieques Island. It is then transported by truck to the designated storage 
magazines and unloaded. During semiannual range clearance and refurbishment operations, one 
day is scheduled for waste ordnance disposal operations. Waste ordnance is then transported 
by truck from the magazines to Mosquito Pier where it is loaded onto YFU craft for movement 
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to the AJA. Upon arrival at the AJA, the materials are transferred to the open burning and open 
detonation areas by truck. Material is held at the AJA for a maximum of 12 hours prior to 
treatment. On the day of treatment, it takes approximately four hours to place and prepare the 
ordnance and to evacuate personnel to OP-1 for safety reasons. 

EOD and Weapons Department load and unload all vehicles. Vehicles are requisitioned from 
other departments for such usage and all vehicles which transport ordnance are inspected to 
ensure compliance with NA VSEA OP 5 VOL I and NA VSEA OP 2239 (Explosives Drivers 
Handbook). EOD and Weapons Department drivers and authorized personnel detailed to draw 
and/or transport Class V material are instructed in hazards pertaining to such material. EOD 
personnel conduct all waste ordnance shipments from the NAVSTA magazine area to the AJA, 
including shipments to all intermediate destinations. The EOD team provides safety/emergency 
response equipment for all transportation evolutions. 

Generation Point 

On the day that treatment is scheduled, EOD and Weapons Department personnel transport the 
ordnance to the Air Impact Area. Upon receipt of the ordnance at the facility, Form 1348-1 is 
signed by EOD. Possession is thereby transferred from the Weapons Department to EOD. By 
an agreement reached between the Environmental Protection Agency and the Department of 
Defense, the ordnance becomes waste only at that point. 

C-2 ORGANIZATIONAL RESPONSIBILITIES 

NAVSTA Weapons Department 

All Naval ammunition and explosive ordnance for Naval Station Roosevelt Roads and NAF 
Vieques is maintained by the Weapons Department. Serviceable ordnance is stored at permanent 
magazine storage sites suitable for long-term storage both at NA VSTA and at the NAF on 
Vieques Island. Ordnance classified as unserviceable is primarily accumulated at NAF; smaller 
quantities are accumulated on NAVSTA. 

Explosives Ordnance Disposal (EOD) 

EOD Mobile Unit Two is stationed at NA VSTA. The mission of the EOD unit is to provide 
the capability to neutralize hazards associated with ordnance which are beyond the capabilities 
of other specialties and which present a threat to operations, installations, personnel or material. 
Additionally, the EOD mission includes rendering assistance to other armed forces and civilian 
law enforcement authorities for explosives ordnance disposal support, providing escorts to 
personnel entering the AJA, conducting unserviceable ordnance disposal operations, providing 
support during range sweeps of the AJA, transportation of unserviceable ordnance, etc. 
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AFWTF controls and schedules all activities within the AJA. AFWTF Range Control is 
contacted to schedule retrograde disposal and training operations on the AJA impact range. 
Range Control has no direct control or authority over such operations; however, Range Control 
personnel are trained and on stand-by in the event of an incident during treatment which would 
require activation of the facility contingency plan (Section G). 

C-3 WASTE ANALYSIS PLAN [40 CFR 270.14(b)(3)] 

Analysis Parameters and Rationale 

Since there is a safety hazard posed by the handling and testing of wastes containing relatively 
high levels of explosives, explosives and explosive-contaminated wastes are assumed to be 
reactive in lieu of testing. However, the ash resulting from the treatment of these hazardous 
wastes may require tests to determine other hazardous waste characteristics. 

The possible characteristics of the ash resulting from the thermal treatment of open burning 
waste explosive materials are: (1) reactivity and (2) TCLP toxicity for barium, cadmium, 
chromium, lead and mercury. 

The ash will be tested for reactivity and TCLP toxicity. The potential heavy metal contaminants 
will vary with the type and chemical composition of the burned explosives. Therefore, TCLP 
toxicity tests for barium, chromium, and lead must be performed. Although the barium content 
of analyses is generally low, barium is a component of some explosives. 

The chemical composition of waste munitions and munition components is known and the 
munitions are also known to be reactive. Therefore, no laboratory analyses are needed to 
determine physical or chemical characteristics. 

AFWTF Vieques also intends to utilize the results of the U.S. Army Armament, Munitions and 
Chemical Command (AMCCOM) OB/OD Emissions and Residues Characterization Study as a 
means of evaluating effectiveness of treatment. The Army study has been conducted over the 
last several years; the final report is expected to be released in the near future. The study 
provides data available for the majority of explosive materials treated at AFWTF Vieques 
through OB/OD, and addresses air emissions, chemical and energy conversion, and residues. 
It is felt that the results of this study will provide a more reliable evaluation of treatment 
efficiency than local testing could provide. The draft of the AMCCOM report has been issued; 
a copy of the conclusions section of this report is included in Appendix C-6. Also, the draft 
U.S. Army Toxic and Hazardous Materials Agency (USATHAMA) document, provided in 
Appendix C-7, provides a more detailed description of this study. 
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The open burning and open detonation of explosive hazardous materials will release constituents 
to the atmosphere that must be considered. The primary pollutants of concern are those for 
which ambient air quality standards have been established via the Clean Air Act. The following 
pollutants need to be considered: carbon monoxide, nitrogen oxides, sulfur oxides, and 
hydrocarbons. The approximate quantities of these emission products will be further discussed 
in Section L entitled Environmental Performance Standards. Through computer modeling, the 
U. S. Navy has generated tables of the expected chemical by-products which may result from 
open burning and open detonation exercises. These tables are included as Appendix C-4. 

No open burning has been conducted since 1987; as a result, no ash has been generated from 
which samples could be obtained for analysis. When open burning operations are recommenced, 
samples will be obtained and analyzed per the Waste Analysis Plan. Soil samples were obtained 
in 1990 from both the OB and OD units. The results of these activities are discussed in Section 
L. 

Testing Methods 

Two test methods have been developed by the U.S. Bureau of Mines for evaluating wastes for 
the characteristic of reactivity. They are the Deflagration to Detonation Transition Test and the 
GAP Test. No EPA approved procedure for detonation reactivity exists at this time. 
Descriptions of the tests methods are given in Appendix C-3. 

As mentioned before, waste explosive materials are not sampled or analyzed. Any residual ash 
that may be generated through treatment operations shall be tested for TCLP toxicity, barium, 
chromium, and lead according to the following EPA test methods: Method 1310, Method 
7 42017 421, Method 7190/7191, and Method 708017081 respectively. 

Sampling Methods 

Any residual ash remaining after burning operations shall be removed from the burning tray and 
placed in a 55-gallon drum to await sampling and analysis. The color of the ash usually ranges 
from white to black. In terms of texture, the ash residues appear in a variety of forms from 
light flakes to solid char and often will be seen in crumbly granular cake. Metal parts may also 
be found in the residual ash. 

A Thief Sampler shall be used to sample containers of ash. The procedures for the successful 
operation of the Thief Sampler and proper sample collection are described below. 

Before Sampling: 

1. Choose the stainless steel or brass Thief Sampler for the sampling of the residual ash. 
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2. Make sure that the sampler is working properly by rotating the end of the device and 
ensuring that all moving parts are free moving and operational. 

3. Ensure that the sampler has been thoroughly cleaned and decontaminated. 

4. Wear all applicable and appropriate protective clothing and observe required sampling 
precautions. 

During Sampling: 

1. Ensure that the Thief Sampler is in the closed position before any sampling is performed. 

2. Slowly lower the Thief Sampler into the barrel of waste ash until it reaches the bottom 
of the barrel. 

3. Slowly rotate the top of the handle in a clockwise fashion to open the Thief Sampler. 
Shake sampler slightly to allow the ash to fall into the sampler. 

4. Close the Thief Sampler by rotating the top of the handle in a counter-clockwise fashion 
to secure the sample. 

5. Slowly retrieve the Thief Sampler from the barrel with one hand while wiping the 
sampler with a disposable cloth or rag with the other hand. 

6. Carefully discharge all of the sample into a suitable sample container by slowly opening 
the sampler. This is done by again rotating the upper handle in a clockwise fashion. 

After Sampling: 

1. Cap the sample container; attach and seal; record in field logbook; and complete the 
sample analysis request sheet. 

2. Disassemble the sampler, if appropriate, and perform decontamination operations with 
an appropriate cleaning solution, or store the contaminated parts in a plastic tube for 
subsequent cleaning. Store used rags in a plastic bag for subsequent disposal. 

3. Only all-cargo aircraft, trucks, UPS, or other approved nonpassenger vehicles will be 
used to ship hazardous waste samples to laboratories. EPA procedures (SW-846) for 
sample preservation must be followed and EPA and DOT regulations for transportation 
hazardous materials/wastes must be met. Laboratories must certify that their procedures 
are EPA-approved and, in that certification, reference either 40 CFR 261 or Test 
Methods Manual SW-846. 
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The Bureau of Mines test protocol for reactivity includes the Gap Test and the Deflagration to 
Deflagration Transition Test. These two tests, to be performed in three replicates for 
reproducibility, call for a total volume of approximately two gallons of residue. All samples 
taken form the drums will be mixed to form one composite sample. 

Frequency of Analysis 

Ash shall be collected and containerized after each burning episode. Actual frequency varies 
with burning operations. However, sampling and analysis shall be performed on each drum of 
waste generated. 

C-4 ADDITIONAL REQUIRE1\1ENTS FOR WASTE TO BE DISPOSED OF OFFSITE 
[40 CFR 268] 

All hazardous wastes shipped to off site landfills will meet the requirements of 40 CFR 268. All 
liquid hazardous wastes are now prohibited from land disposal unless treated to published 
standards in 40 CFR 268. Ash disposal will conform to these regulations. 

C-5 ADDITIONAL REQUIREMENTS FOR WASTES GENERATED OFFSITE 
[40 CFR 264.13(c)] 

The material received from offsite does not become hazardous waste until it is delivered to the 
OB/OD facility. The material will be identified by visual inspection and container markings 
since sampling and analysis is either impossible or dangerous to human health. 

C-6 IGNITABLE, REACTIVE AND INC01\1PATIBLE WASTES [40 CFR 270.14(b)(9)] 

MANAGEMENT OF IGNITABLE AND REACTIVE WASTES 

All hazardous materials handled at the demolition range shall be assumed to be reactive due to 
inherent physical and chemical characteristics. As such, personnel must take appropriate 
precautions to prevent reactions which: 

1. Generate extreme heat or pressure, fire or explosions, or violent relations. 

2. Produce uncontrolled toxic mists, fumes, dusts, or gases in sufficient quantities to 
threaten human health or the environment. 
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3. Produce uncontrolled flammable fumes or gases in sufficient quantities to pose a risk of 
fire or explosion. 

4. Damage the structural integrity of the device or facility. 

5. Through other like means threaten human health or the environment. 

Safety Guidelines 

The means to accomplish the aforementioned criteria are provided through the establishment 
of safety guidelines stated in NAVSEA OP-5. The safety guidelines include, but are not limited 
to, the following: 

1. No Smoldng signs shall be posted at the demolition range. 

2. Ignition sources shall be prohibited at the demolition range. 

3. Spark producing equipment and tools shall be prohibited from use near explosive 
materials unless specifically authorized. 

4. Incompatible materials shall not be treated or stored in the same locations. 

5. Supervisory personnel shall perform inspections of hand tools and mechanical devices to 
ensure that they have not become unsafe for use as designated either to the item or to the 
operator. 

6. Motor vehicles used to transport waste explosives, ammunition, or other material to the 
destruction site shall meet the requirements of NAVSEA OP-5. 

7. Thermal treatment operations shall not be conducted during electrical storms. 

Compatibility of Waste and Container 

Explosive hazardous wastes shall only be stored in the original containment device or in 
containers approved by the U.S. Navy/DOD. Residual ash shall be stored in containers that are 
compatible with the ash. If there is any indication that the ash and container may not be 
compatible with each other, a polyethylene liner may be used for the waste drum. To ensure 
that adverse reactions do not occur. 
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APPENDIX C-1 

CONVENTIONAL l\flLITARY MUNITIONS 

A. BLACK POWDER 

A.1 General Description 

Black powder is a low explosive, composed essentially of a mixture of potassium nitrate or 
sodium nitrate, charcoal, and sulphur. The proportions of ingredients are approximately 75 
percent nitrate, 15 percent charcoal, and 10 percent sulphur. The Navy uses it in the form of 
grains or granules of varying sizes and degree of fineness, depending on its specific purpose or 
function. The grains are usually glazed and graphited to improve the power's resistance to 
moisture and to give it a low coefficient of friction so that the grains will slide one upon the 
other for more compact loading. Black powder, originally called gun powder, is the oldest of 
the explosive and one of the most dangerous. 

A.2 Classes and Uses 

The various classes of black powder and the primary uses of each are described below. 

A.2.a. Black Powder (Potassium Nitrate) 

Black powder with a potassium nitrate base is divided into the following classes: 

Class 1. 

Class 2. 

Class 3. 

Class 4 and 5. 

Class 6 and 7. 

Class 8. 

Used in JATO and rocket igniters, artillery primers and igniter pads. 

Used in JATO and rocket igniters, primers, and propelling charges for 
line-throwing rockets and cartridges. 

Used in JATO and rocket igniters, expelling charges for base ejection 
shells, and pyrotechnic items. 

Used in JATO and rocket igniters, relay pellets, igniting charges for 
illuminating pyrotechnics, charges in target practice shells, expelling 
charges for base ejection shells, and igniter charges in primer detonators, 
fuse delay elements, and tracer igniters. 

Used in JATO and rocket igniters, relay pellets, and delay and igniter 
charges in primer detonators, delay elements, practice hand grenade fuzes, 
and Navy squibs. 

Used in propellant charges for rocket signals. 



A.2.b. Black Powder (Sodium Nitrate) 

Black powder with a sodium nitrate base is divided into the following classes: 

Class A. Used in saluting charges. 

Class B. Used in practice bombs. 

Class C. Used in torpedo impulse charges. 

B. HIGH EXPLOSIVES 

B.1 General Description 

The various types of high explosives which are commonly used and stored by the Navy are 
described in the following paragraphs: 

B.1.a. Trinitrotoluene (TNT) 

TNT is a light brown or white colored material whose appearance varies with the degree of 
purity. It is insoluble in water but soluble in ether, acetone, alcohol, and similar solvents. 
Although TNT is less sensitive to friction and impact than many other explosives, it can be 
detonated by moderate force when confined between metal surfaces such as on threads of bolts. 
In thin, unconfined layers it usually bums without explosion. Burning or rapid heating under 
confinement may cause detonation. TNT is stable and does not form sensitive compounds with 
metals. It will, however, become very sensitive in the presence of alkalies. TNT exhibits well 
recognized toxic properties. 

B.1.b. Cyclotrimethylene trinitramine (RDX) 

RDX is a white crystalline solid usually used in mixtures with other explosives, oils, or waxes 
and is rarely used alone. It has a high degree of stability in storage and is considered the most 
powerful and brisant of the military high explosives. 

B.1.c. Amatol 

Amatol is not a manufactured product but is a mixture of molten TNT and ammonium nitrate 
which is made at the time of loading. The most generally used amatol consists of 50% TNT and 
50 % ammonium nitrate. Amatols containing up to 80 % ammonium nitrate have been used. 

Ammonium nitrate is a crystalline powder varying from almost white to brown. It usually 
cannot be detonated by heat or friction but may be exploded by a sufficiently heavy initiation 
by booster explosives. It may be exploded by relatively light initiation if it has been sensitized 
by certain impurities, including many carbaceous materials. Ammonium nitrate is not flammable 
at normal temperatures. In fires involving large quantities of ammonium nitrate, the material 
becomes an explosive hazard which is accentuated by conditions of partial confinement and build 



up of a certain degree of pressure in the gases of decomposition. When ammonium nitrate is 
in contact with copper bearing metals, it may form sensitive compounds. 

B.1.d Explosive D 

Explosive D (ammonium picrate) is a high explosive usually derived by nitration of phenol 
followed by ammonification of the picric acid which is produced. In bulk density, explosive D 
appears in the form of finely divided crystals. Explosive D stains human hair and skin yellow, 
due to the yellow dye content in the picric acid. If not entirely free of traces of unammoniated 
picric acid, explosive D will react with certain metals such as lead, potassium, copper, and iron 
to form sensitive compounds and must, therefore, be protected from direct contact with these 
metals. 

B.1.e. Picratol 

Picratol is a castable mixture consisting of 52 % explosive D and 48 % TNT which is made by 
heating TNT to about 900 C in a steam-jacket melt kettle. The explosive D is added slowly, 
without preheating, and the mixture is agitated until it is uniform in composition. 

B.1.f. Pentaerythritol (PETN) 

PETN is more sensitive than either tetryl or RDX. In its pure form, PETN is a white crystalline 
material, but it may be light gray in color due to impurities. It must be shipped wet with not 
less than 40 percent by weight of water in metal barrels or drums or wooden barrels or kegs in 
which the material is packed in cloth or rubber bags. It is extremely sensitive to initiation and 
as such is considered an initiating agent. 

B.1.g. Pentolite 

Pentolite is a castable mixture of PETN and TNT usually in a 50/50 proportion. Pentolite may 
have a tendency to separate into its ingredients and, consequently, it should be handled as 
carefully as PETN. 

B.1.h. N-tetranitro-N-methylaniline (Tetryl) 

Tetryl is a fme yellow crystalline material which is insoluble in waster but soluble in acetone, 
benzene, and other similar solvents. It is toxic when taken internally or by skin contact and 
special precautions are necessary to protect personnel. It is stable at all temperatures normally 
encountered in storage. 

B.1.i. Tetrytol 

Tetrytol is a castable mixture of tetryl and TNT usually in the proportion of 70% tetryl and 30% 
TNT. It is used to obtain a tetryl mixture that may be cast for boosters and demolition charges. 



B.1.j. Nitroguanidine 

Nitroguanidine is a powerful high explosive which, when incorporated in propellants in 
appreciable quantities, results in a propellant that burns in a gun with temperatures so cool that 
little muzzle flash is produced. 

B.1.k. RDX Composition 

RDX compositions are mixtures of RDX, other explosive ingredients, and desensitizers or 
plasticizers. Three RDX compositions are described below: 

1. 

2. 

3. 

Composition A 

Composition B 

Composition B 

Composition B-2 

Composition B-3 

Composition B-4 

Composition B, 
Desensitized 

Composition C 

During World War II the British introduced an explosive 
composition consisting of 91 % RDX and 9 % beeswax. This was 
designated as Composition A. When the United States 
standardized Composition A, the beeswax was replaced with wax 
derived from petroleum. Subsequent changes in the method of 
adding the desensitizer led to designation of the explosive as 
Composition A-2. More recently the composition has been 
designated as Composition A-3 because of later changes in the 
granulation of RDX and the method of manufacture. The wax is 
applied to coat the particles of RDX and act as a binding agent 
when the composition is pressed. Compositions A-4 and A-5 
consisting of97.0 and 98.5% RDX, respectively, with desensitizer 
added, have been developed but these explosives are not widely 
used. 

This consists of castable mixtures of RDX and TNT; in some 
instances desensitizing agents are added to the mixture. The 
following are formulations of Composition B: 

60 % RDX and 40 % TNT with 1 % wax added. 

60% RDX and 40% TNT 

Percentages of RDX and TNT vary but no desensitizer is added. 

60% RDX, 39.5% TNT, and .5% Calcium Silicate. 

There are two formulations of desensitized Composition B -
(1) 60% RDX and 40% TNT with 5 % wax and 2 % Vinylseal 
added, and (2) 55.2 % RDX, 40% TNT, 1.2 % Vistanex, and 3.6% 
Albacer Wax. 

The Composition C explosives are plastic demolition explosives 
consisting of RDX, other explosives, plasticizers, and so forth. 
The following are formulations of Composition C: 



Composition C-1 88.3% RDX and 11.7% nonexplosive oily plasticizer containing 
0.6% lecithin. 

Composition C-2 78.7% RDX, 5.0% TNT, 12% ONT, 2.7% MNT, 0.6% NC, 
1. 0 % Solvent. 

Composition C-3 77% RDX, 3% tetryl, 4% TNT, 10% ONT, 5% MNT, and 1 % 
NC. 

Composition C-4 91 % RDX, 2.1 % Plyisobutylene, 1.6% Motor Oil, and 5.3% 
Sebacate. 

Note: Although C-3 and C-4 are the only formulations presently being used, C-1 and 
C-2 may still be encountered. 

B.1.1 Cyclotols 

The cyclotols were developed by the British between W odd Wars I and II and standardized in 
the United States early in World War II. Cyclotol is prepared by adding water-wet RDX to 
molten TNT in a steam-jacketed kettle at a temperature of 100°C. Some water is poured off 
and the heating and stirring are continued until all moisture is evaporated. The composition is 
cooled to a satisfactory pouring temperature. It is cast directly into ammunition components or 
in the form of chips when the cyclotol is to be stored for use later. There are three formulations 
of cyclotol being used, 75/25, 70/30, and 65/35 with the first number being the percent of RDX 
and the second number being the percent of TNT. Cyclotols used at NAVSEASYSCOM 
installations are procured commercially. Cyclotols are used for loading shaped-charge bombs, 
special fragmentation projectiles, and grenades. 

B.1.m. Cyclotetramethylene tetranitromine (Hl\1X) 

HMX was discovered as an impurity in the nitration of hexamethylene tetramine to form RDX. 
Its sensitivity is about the same as RDX. Although it is almost as powerful as RDX, it is 
seldom used alone in military applications but is mixed with a compound such as TNT. 
NA VSEASYSCOM uses HMX as an ingredient in plastic bonded explosives. 

B.1.n. Octols 

The Octols, which were developed by the United States, are prepared by slowly adding 
water-wet HMX to molten TNT in a steam-jacketed kettle at a temperature of 1000 C. The 
mixture is heated and cooled to a satisfactory pouring temperature and cast directly into 
ammunition components or prepared in the form of chips when the octol is to be stored for use 
later. There are two formulations of octol being used, 75/25 and 70/30, with the first number 
being the percent of HMX and the second number the percent of TNT. Octols used at 
NA VSEASYSCOM installations for loading HE projectiles and bombs are procured 
commercially. 



B.1.o. Aluminized Explosives 

Aluminum is added to explosives to increase its explosive power. Some recent studies to 
detennine the optimum amount of aluminum for the TNT/aluminum mixture have shown that 
the blast effect reaches the maximum when the aluminum content is 30%. The brisance, as 
measured by the sand test, passes through a maximum of about 17 % aluminum. The rate of 
detonation of cast charges is continuously decreased by addition of aluminum up to 40 % . For 
all practical purposes, the addition of 18 % to 20 % of aluminum to TNT produces maximum 
perfonnance of the TNT. 

Six aluminized explosives are described in the following sections: 

1. HBX 

2. H6 

HBX-1 and HBX-3 are binary explosives which were developed by the 
United States during World War II. The relatively insensitive mixtures 
were made by adding 5 % desensitized to Torpex II for High Blast 
Explosive applications. They are castable mixtures of RDX, TNT, 
powdered aluminum, D-2 wax, and calcium chloride. The exact 
fonnulations are: 

I I Percent HBX-1 I Percent HBX-3 I 
ROX 40 31 

TNT 38 29 

Powdered Aluminum 17 35 

D-2 Wax 5 5 

Calcium Chloride 0.5 0.5 
(added) 

Loading Density 1.69 1.69 

HBX can be made by adding the calculated amount of TNT to 
Composition B to obtain the desired proportion of RDX/TNT. After the 
TNT/Comp Bis melted, the appropriate amounts of the other ingredients 
are added to complete the mixture. HBX is used in guided missile 
warheads and underwater ordnance. 

This is a binary explosive developed by the United States. It is a castable 
mixture consisting of 45% RDX, 30% TNT, 20% Powdered Aluminum, 
and 5 % D-2 Wax with 0.5 % Calcium Chloride added. It is prepared by 
adding the powdered aluminum, D-2 Wax, and calcium chloride to 
previously melted Composition B. It is stable in storage, is more bristant 
that TNT, and is normally cast at a density of 1.74. H6 is used as a 
bursting charge in general purpose bombs, guided missile warheads, and 
underwater ordnance. 



3. Tritonal 

4. Minol-2 

5. DBX 

6. Torpex 

This is a binary explosive developed by the United States during World 
War II. It is a castable mixture consisting of 80% TNT and 20% 
powdered aluminum. It is prepared by adding the TNT and aluminum 
separately to a steam-jacketed melt kettle equipped with an agitator. 
Heating is continued until the TNT is molten and the mixture is at the 
right viscosity for pouring (about 85°C). Tritonal is used as the bursting 
charge for general purpose bombs. 

This is also a binary explosive developed by the British during World War 
Il. It is a castable mixture consisting of 40% TNT, 40% Ammonium 
Nitrate, and 20 % Powdered Aluminum. It is prepared by adding 
ammonium nitrate and powdered aluminum to TNT that has been 
previously melted and which is maintained at a temperature of 90°C. It 
is comparable to TNT and Tritonal in sensitivity to initiation but is more 
sensitive to shock and less brisant. It is unstable in the presence of 
moisture since the ammonium nitrate and aluminum react with each other. 
It is normally cast at a density of 1.68. Minol-2 is used as a bursting 
charge where TNT is in short supply. 

This is known as Depth Bomb Explosive. It is a binary explosive 
developed by the United States and Great Britain during World War II. 
It is a castable mixture consisting of 40% TNT, 21 % RDX,21 % 
ammonium nitrate, and 18% powdered aluminum. It can be prepared by 
adding 21 % ammonium nitrate and 18% aluminum to 19% TNT which 
has been previously melted at about 100°C. It is normally cast at a 
density of between 1.61and1.69 and is used as a bursting charge in depth 
charges. 

This is a binary explosive developed by the British during World War II. 
It is a castable mixture consisting of 42 % RDX, 40 % TNT, and 18 % 
powdered aluminum. Waxed Torpex-2 and Torpex-3 with wax and 
calcium chloride were subsequently developed. Torpex mixtures have 
been declared obsolete and are no longer used due to their sensitivity. 

B.1.p. Composition D-2 

This is a desensitizing wax used in many of the high explosive mixtures which have been 
discussed in this section. Composition D-2 contains 84% paraffin and other waxes, 14% 
nitrocellulose, and 2 % lecithin. 

B.1.q. Plastic Bonded Explosives 

Plastic bonded explosives are conventional high explosives which contain a plastic bonding agent 
such as nylon. They will stand higher temperatures than conventional high explosives and not 
be affected. They can be either press or cast-loaded depending on the type composition. Plastic 
bonded explosives used by the Navy are identified as PBX-N series. 



B.1.r Picric Acid 

Picric acid is a nitrated product of phenol. With or without the addition of various materials 
intended to lower its melting point, it has been used as a military high explosive, to a greater 
or lesser extent, by almost all countries. The chemical name for picric acid is trinitrophenol. 

C. INITIATING EXPLOSIVES 

C .1 General Description 

Complete detonation is accomplished by adding an initiating device to the explosive. Detonating 
substances used for this purpose are initiating mixtures consisting of an initiating explosive (also 
known as a primary explosive), such as lead azide or lead styphnate, thoroughly mixed with 
other materials. These mixtures will detonate by the application of impact, friction, heat or 
electrical current and will impart a percussion blow suitable to detonate a high explosive. 
Initiating explosives detonate, whether they are confined or not. They differ considerably in 
sensitivity to heat, and the amount of heat they give off, and in brisance. 

C.2 Types of Initiating Explosives 

Types of initiating explosives commonly stored and used by the Navy are described in the 
following sections. 

C.2.a Lead Azide 

Lead azide is a crystalline, cream-colored compound which is practically insoluble in water. 
When lead azide is stored in water, however, care must be taken to assure that the water is free 
of bacteria forming impurities which may react with the dextrinated lead azide to form a gas. 
Lead azide shall not be exposed to copper, zinc, or alloys containing such metals because of the 
possible formation of other azides which are more sensitive than the original lead azide. 

C.2.b Lead Styphnate 

There are two forms of lead styphnate--that which appears as six-sided monohydrate crystals and 
that which appears as small rectangular crystals. Its color varies from yellow to brown. Lead 
styphnate is particularly sensitive to fire and the discharge of static electricity and, when dry, 
can be readily detonated by static discharges from the human body. The longer and narrower 
the crystals, the more susceptible the material is to static electricity. Lead styphnate does not 
react with metals and it is less sensitive to shock and friction than mercury fulminate or lead 
azide. Lead styphnate is only slightly soluble in water and methyl alcohol and may be 
neutralized by a solution of sodium carbonate. 

C.2.c Mercury Fulminate 

Mercury fulminate is white when pure, but ordinarily it has a faint brownish yellow or grayish 
tint. It is a heavy, practically nonhygroscopic, crystalline solid. When dry it is very sensitive 



to heat, friction, spark, flame, and shock. Mercury fulminate either wet or dry shall not come 
in contact with certain materials such as aluminum, magnesium, zinc, brass, or bronze. 

C.2.d Tetracene 

Tetracene is a colorless or pale yellow material. It is soluble in strong hydrochloric acid but 
practically insoluble in alcohol, water, benzene, ether, and carbon tetrachloride. It explodes 
readily from flame and produces a large volume of black smoke. It is lightly more sensitive to 
impac.t than mercury fulminate. Tetracene has the disadvantage of becoming easily 
dead-pressed. 

C.2.e Diazodinitrophenol (DDNP) 

DDNP is a yellowish brown powder which is soluble in acetic acid, and most of the solvents, 
but insoluble in water. A solution of cold sodium hydroxide may be used to destroy it. It is 
desensitized by immersion in water and does not react with water at normal temperatures. It 
is less sensitive to impact but more powerful than mercury fulminate or lead azide. 

D. SMOKELESS POWDER 

D.1 General Description 

Smokeless powder is produced in many different types. Originally it was developed as a 
propellant for gun ammunition, and this remains a principle use today. In late years special 
types have developed as propellants for rockets and missiles. Smokeless powder is a hard, 
plastic substance, the color and appearance of which may vary from chalk white through pale 
yellow and translucent to black and completely opaque. Recently developed types are almost 
white and opaque. 

D.2 Types by Characteristic of Base 

Smokeless powder generally is considered to be of three types: single-base, double-base, and 
multibase. In single-base powder, nitrocellulose is the only explosive ingredient. Double-base 
powder contains both nitrocellulose and nitroglycerine as explosive ingredients. One multibase 
powder is cordite propellant which contains nitrocellulose, nitroglycerine, and nitroguanidine. 

D.3 Types by Index Designation 

Index numbers are given serially to powder that has been manufactured and proofed. The 
numbers aid in the identification of each index and also give an approximate indication as to the 
age of the powder. Each index of powder is assigned an index number consisting of a group 
of letters which designate the type of powder and a number which indicates the sequence of 
manufacture. Following are the index designation letters and their meanings. The letters SP 
refer to smokeless powder not containing stabilizers as distinguished from the earlier propellants, 
black powders, and brown powders (BP). SPR indicates a type of powder to which rosaniline 
dye was added to give it a violet color and to indicate that its stability was acceptable until the 



color changed to red by formation of decomposition acids within the grain. This procedure was 
not successful and the powder is no longer used. The letters D and C indicate the stabilizer 
diphenylamine and centralite, respectively. 

D.3.a SPD 

Smokeless powder stabilized by addition of diphenylamine. All powder since index 883 has 
been stabilized. This is standard "pyro" composition powder. 

D.3.b SPDW 

Reworked powder made from ground stabilized SPD smokeless powder and regranulated. 

D.3.c SPDB 

A blend of stabilized SPD smokeless powder. The blend was originally devised to provide an 
index of ample size for a ship's service allowance but the letters are now assigned to a lot made 
to utilize small remnants for service or target practice purposes. A blend of large-web and 
small-web powder may be made to produce an equivalent intermediate web to satisfy desired 
ballistics. 

D.3.d SPDN 

Nonhygroscopic powder stabilized with diphenylamine and with the further addition of certain 
nonvolatile solvents to reduce hygroscopicity and increase service life. This type of designation 
is also used for blends of nonhygroscopic stabilized smokeless powder. 

D.3.e SPDF 

Flashless powder; SPD powder made flashless by incorporation in the grains during manufacture 
of certain compounds which reduce muzzle flash. 

D.3.f SPCG (Cordite N) 

A flashless, cool burning multibase powder of the Cordite (N) type, containing centralite as a 
stabilizer and plasticizer. SPCG contains nitrocellulose, nitroglycerine, and nitroguanidine. 
SPCG is opaque, chalk white in color and becomes slightly yellow with age. 

D .3. g Ballisite 

Ballisite is a double base smokeless powder which is used as the propelling charge for mortar 
ammunition and for some shotgun shells. It is used in greater measure as the propellant for 
rocket motors and as boosters and sustainers for guided missiles. 



D.3.h Nitrocellulose 

Nitrocellulose includes various types of nitrated cotton or wood pulp depending on the nitrogen 
content. Nitrocellulose when dry is extremely sensitive to shock and friction and readily 
accumulates static charges. It is highly flammable and explosive and bums rapidly but produces 
very little smoke and leaves no residue. When impure, it is subject to spontaneous ignition. 

E. SOLID PROPELLANTS 

E.1 General Description 

Cast propellants are used normally in missiles and rockets of five-inch diameter and larger. Cast 
propellant grains are produced from both single-base and double-base casting powders. These 
casting powders are in granulation similar to small-arms powders but each has its own 
composition as follows: 

E.1.a Single-Base Powder 

In single-base powder, nitrocellulose forms the principal explosive ingredient. The nitrocellulose 
is transformed by a solvent into a colloid for granulation. Modifiers and stabilizers are included 
to obtain suitable form, desired burning characteristics, and stability. Single-base powder 
produces a larger volume of gas but less heat than double-base powder. 

E.1.b Double-Base Powder 

In characteristic double-base powder, nitroglycerine and nitrocellulose are the principal explosive 
ingredients. The nitrocellulose is transformed by the nitroglycerine and other added ingredients 
into a colloid for granulation. 

F. GUN AM1\1UNITION 

F .1 Projectiles 

Projectiles are of various types and may be base fuzed, nose fuzed, or both. Commonly 
designated types are described in the following sections. 

F.1.a Loaded Projectiles 

These consist of all types of projectiles, 20-mm and larger caliber, which contain special 
materials or any of the following: 

1. Explosive in any form or quantity as a filler. 

2. Pyrotechnic composition for illuminating, screening, signaling, or incendiary purposes. 



3. Smoke-making composition. 

4. Chaff load with expelling charge. 

5. Anti-personnel grenades with ejection charge. 

6. Fuse containing explosives. 

F .1.b Blind Loaded and Plugged (BL&P) Projectiles 

These are loaded with an inert filler and closed with plugs or dummy fuzes. 

F .1.c Blind Loaded with Tracer (BL&T) Projectiles 

These have an inert load, but a tracer is inserted in a hole in the base of the projectile. 

F.1.d Solid Projectiles 

These consist of solid metal without cavity. 

F.1.e Empty Projectiles 

These are projectiles having cavities which are capable of being closed and which do not contain 
explosive, inert, or other kinds of fillers. This type does not include slugs, proof-shot, or solid 
target projectiles or unfused illuminating projectiles which contain illuminating elements. The 
latter types of projectilies are regarded as loaded projectilies. 

F.1.f Rocket Assisted Projectile (RAP) 

The RAP projectile has been developed for 5 "/3 8, 5 "I 54 and 15 5-mm guns to provide additional 
range without redesign of the existing weapons. The projectile consists of a solid-propellant 
rocket motor with a delayed ignition element, an explosive filled warhead, and either a 
controlled VT or a point detonation fuse. 

F .2 Fixed Ammunition 

Fixed ammunition includes all recoiless rifle and gun ammunition, larger than .60 caliber, in 
which the projectile and primer are firmly secured in a cartridge case containing the propelling 
charge so that the round is loaded into the gun as a unit in one operation. Examples of fixed 
ammunition are 20-mm, 30-mm, 40-mm, 76-mm, and 3"150 cartridges. 

F .3 Artillery Ammunition 

Artillery ammunition is divided into four general types. They include fixed artillery 
ammunition, semifixed artillery ammunition, separate loading artillery ammunition, and 
separated artillery ammunition. Each of the four types are discussed in the following sections. 



F.3.a Fixed Artillery Ammunition 

In this type the round is fixed, that is, not adjustable. It is loaded into the weapon in one 
operation and the primer is fitted into the base of the cartridge. 

F.3.b Semif'ixed Artillery Ammunition 

A round of semifixed artillery ammunition is characterized by the loose fir of the cartridge 
munition, it is loaded into the weapon in on operation. The propelling charge is divided into 
sections, each consisting of propellant powder in a bag. To adjust the propelling charge, the 
projectile is lifted from the cartridge case, and the projectile is reassembled in the cartridge case. 
As in fixed ammunition, the primer is assembled in the base of the cartridge case. In certain 
rounds for the 105-mm howitzer, even though the charge is fixed, the cartridge case is a free 
fit over the projectile to facilitate packing for shipment. 

F.3.c Separate Loading Artillery Ammunition 

Separate loading artillery ammunition requires two or more operations to be loaded into the 
weapon. The propellant, primer, and projectile are loaded in separate operations. The 
propellant is contained in cartridge bags and may be in one section but usually is divided into 
two or more sections with each section assembled in a bag. 

F.3.d Separated Artillery Ammunition 

In this type, the propelling charge is contained in a primed cartridge case, but the projectile can 
be fitted into the cartridge. The propelling charge and the projectile are loaded into the gun in 
one operation. 

G. BOMB TYPE AMMUNITION 

Typical bomb-type ammunition which may be treated at the open burning/open detonation unit 
include aircraft bombs, underwater mines (submarine, surface vessel, and aircraft launched), 
destructors, depth charges, torpedo warheads, and other thin walled containers which are loaded 
with relatively large bursting charges of cast explosives. 

G.1 TNT Exudate 

Bomb type ammunition containing cast TNT is known to exude, at times, a sticky, viscous liquid 
which varies from pale yellow to brown in color. This TNT exudate is found most frequently 
in old ammunition stocks whose TNT charges contain relatively large quantities of impurities 
as compared to stocks produced in late years. Its production is accelerated with increase 
temperature. TNT exudate mixed with a combustible material, such as wood chips, sawdust, 
or cotton waste, will form a low explosive which is highly flammable and ignites easily from 
a small flame. It can be exploded in a manner similar to a low grade of dynamite, but the main 
danger is its fire hazard. 



H. ROCKET TYPE AMMUNITION 

H.1 Guided Missiles 

A guided missile is an unmanned self-propelled vehicle with or without a warhead, designed to 
move in a trajectory or flight path all or partially above the earth's surface, whose trajectory or 
course while in flight is capable of being controlled remotely by homing systems or by inertial 
or programmed guidance from within. 

H.2 Rockets 

A rocket consists essentially of an inert, chaff loaded, incendiary or explosive loaded warhead, 
a motor, and a flight stabilizer. The warhead usually contains an explosive filler and a fuse 
which produces the desired effect at the target. The motor contains the propellant. 

The stabilizer for a fin-stabilized rocket consists of fins attached to the motor. For a 
spin-stabilized rocket, it consists of multiple canted nozzles. 

H.3 Jet Assisted Take-Off (JATO) Units 

JATO units are cylindrical motors, similar to rocket motors. They use a propellant of the 
double-base type where in the individual grains are cast or extruded in a variety of 
configurations. They use electrically fired igniters. They vary in size from those designated 
to assist large multi-engine planes on take-off to those designated to assist the launching of small 
target drones. In the large JATO units propellant weight may approximate 150 pounds, while 
the small units used to launch drones may have about 9.5 pounds. 

I. MISCELLANEOUS EXPLOSIVES 

Fuzes, primers, and detonators are included in the collective term, "explosive initiating devices." 
Explosive initiating devices, boosters, and tracers are components designed for assembly and use 
with larger ammunition components such as projectiles, bombs, and ammunition charges. 

J. LANDING FORCE AMMUNITION 

J .1 Grenades 

Grenades are either explosive or chemical and are intended for use at relatively short range. 
They are very effective for augmenting primary weapons. They are also very effective in the 
form of smoke and tear gas grenades for dispersing crowds. There are two basic types of 
grenades: hand grenades designed to be thrown by hand, and rifle grenades designed to be 
projected by rifle or other launcher. Hand grenades are of four types: explosive (fragmentation 
and offensive) grenades, chemical grenades, practice grenades, and training grenades. Practice 
grenades contain a charge of black powder while the training grenades are inert. All hand 
grenades except training grenades are fitted with a delay action fuse. 



J .2 Land Mines 

There are two main types of land mines: antitank (AT), for use against armored cars and tanks, 
and antipersonnel (AP), for use against personnel. They are further classified as service, 
practice, or dummy. 

J.2.a Antitank (AT) Mines 

Antitank mines consist of a high explosive charge designed to be laid on, below, or planted flush 
with the ground. The mine is detonated by a mechanical or chemical device when actuated by 
the weight of the vehicle. Antitank mines may be of metallic construction or, to counteract the 
use of magnetic mine detectors, the material may be plastic, ceramic, hard paper, or other 
nonmetallic material. 

J .2.b Antipersonnel (AP) Mines 

Antipersonnel mines consist of a high explosive charge designed to be used as booby traps, on 
or in-ground laying, or ambush. Types include bounding, bounding-fragmentation, blast and 
directional. A complete mine consists of the mine itself, the firing device, and any accessories 
such as trip wires. 

J .3 Mortar Ammunition 

The types of mortar ammunition are: high explosive, smoke, illuminating, antipersonnel, 
practice, and training. The complete round is loaded into the mortar as a unit. It consists of 
a shell body, a fin assembly, an ignition cartridge, and a primer. The propellant charge is 
adjustable and consists of a number of propellant increments, usually sealed in individual bags. 
The propellant increments are attached to the fin shaft or within the fin blades. The ignition 
cartridge is inserted in the perforated base end of the fin shaft; the primer is screwed into the 
shaft after the ignition cartridge has been inserted. 

J.4 Ground Type Rockets 

Ground type rockets are procured by the Navy and Marine Corps chiefly from Army source for 
use by Naval landing forces ashore. They may be fitted with high explosives, chemical, 
practice, or target rocket warheads. High explosive is employed for antitank use. Both high 
explosive and chemical warheads are employed for barrage use. 

K. PYROTECHNICS 

Pyrotechnics are mixtures of oxidizing agents and combustibles to which materials such as agents 
for coloring flames or smokes, flame brighteners, deterrents, binders, stabilizers, and 
accelerators may be added for a particular purpose. Pyrotechnics consist of fireworks adapted 
to military purposes and are divided into signaling, simulators, smoke screening, incendiary and 
illuminating types. 



L. INERTING MATERIALS 

L.1 Inert Ammunition Components 

Inert ammunition components are the essential materials which, when assembled together and 
loaded, comprise finished rounds. The proper functioning and, to a large extent, the safety in 
storage and use of ammunition is dependent upon the condition and suitability of the respective 
ammunition components. 

L.2 Drill Ammunition 

Drill ammunition includes any type of ammunition or any component of any type of assembled 
without explosives or with inert materials, in simulation of regular ammunition. Drill 
ammunition is used for training an testing purposes only. 
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APPENDIX C-2 

HAZARDOUS CONSTITUENTS OF MILITARY EXPLOSIVE ORDNANCE 

Hazardous Constituents of Military Explosive Ordnance 

Constituent Cas No. Method No. 

Acetone 67-64-1 8270 

+ Acetyl T riethyi Citrate - -

+Aluminum Powder - -

+Ammonium Nitrate - -

Antimony Total 6010/7040/7041 

Barium Total 601017080 

+Boron - -

+Butyl Stearate - -

Cadmium Total 6010/7130/7131 

Chromium Total 6010/7190/7191 

• Diazodinitrophenol - -

Diethyl Phthalate 84-66-2 8060/8270 

Dimethyl Phthalate - 8060/8270 

Di-n-butyl phthalate 84-74-2 8060/8270 

Di-n-octyl phthalate 117-84-0 8060/8270 

+Dichromated Aluminum - -
Powder 

2,4-Dinitrotoluene 121-14-2 8090/8270 

2,6-Dinitrotoluene - 8090/8270 

Diphenylamine 122-39-4 8270 

•Ethyl Centralite - -

+HMX - -

Lead Total 6010/742017421 

•Magnesium Powder - -

•Magnesium Alloy Powder - -

Nickel Powder Total 6010 

•Nitrocellulose - -



+ 

Hazardous Constituents of Military Explosive Ordnance 

Constituent Cas No. Method No. 

*Nitroglycerin - -

*Nitroguanidine - -

* Nitrostarch - -

*Pentolite - -

* Pentaerythritol tetranitrate - -
(PETN) 

*Phosphorous - -

*Potassium Nitrate - -

*ROX (Cyclonite) - -

*Resorcinol - -

Selenium Total 6010/7740/7741 

*Sodium Nitrate - -

*Strontium Nitrate - -

*Tetracene - -

*Tetryl - -

*Titanium Powder - -

*TNR (Trinitroresorcinol) - -

*TNT (Trinitotoluene) - -

*Tri Amino Guanidine Nitrate - -

Vinyl Acetate 108-05-4 8240/8240 

Vinyl Chloride 75-01-4 8010/8240 

Zinc Total 6010/7950 

*Zirconium Powder - -

These constituents did not have a specified test method in "Summary of Appropriate Analytical 
Methods for Appendix 9". 



APPENDIX C-3 

CHEMICAL COMPOSITION OF WASTE EXPLOSIVES 



CHEMICAL COMPOSITION OF WASTE MUNITIONS 
TREATED THROUGH OPEN BURNING 

Compound Chemical Composition 

1. M 1 Propellant Nitrocellulose 86.0% 
Dinitrotoluene 10.0% 
Dibutylpthalate 5.0% 
Diphenylamine 17.0% 

2. M2 Propellant Nitrocellulose 77.45% 
Nitroglycerin 19.5% 
Ethyl Centralite .60% 
Barium Nitrate 1.40% 
Potassium Nitrate .75% 
Graphite .30% 

3. M5 Propellant Nitrocellulose 81.95% 
Nitroglycerin 15.00% 
Ethyl Centratlite .60% 
Barium Nitrate 1.40% 
Potassium Nitrate .75% 
Graphite .30% 

4. M6 Propellant Nitrocellulose 87.0% 
Dinitroluene 10.0% 
Dibutylpthalate 3.00% 
Diphenylamine 1.00% 

5. M7 Propellant Nitrocellulose 54.60% 
Nitroglycerin 35.50% 
Ethyl Centralite .90% 
Potassium Perchlorate .30% 
Carbon Black 1.2% 

6. M8 Propellant Nitrocellulose 52.15% 
Nitroglycerin 43.00% 
Diethylphthalate 3.00% 
Ethyl Centralite .60% 
Cryolite .30% 
Potassium Nitrate 1.25% 

7. M9 Propellant Nitrocellulose 57.75% 
Nitroglycerin 43.00% 
Diethylphthalate 3.00% 
Ethyl Centralite .60% 
Cryolite .30% 
Potassium Nitrate 1.25% 

8. M 10 Propellant Nitrocellulose 98.00% 
Dinitrotoluene 1.00% 
Potassium Sulfate 1.00% 
Graphite .10% 

9. M 1 2 Propellant Nitrocellulose 97.70% 
Diphenylamine .80% 
Potassium Sulfate .75% 
Tin .75% 



CHEMICAL COMPOSITION OF WASTE MUNITIONS 
TREATED THROUGH OPEN BURNING 

Compound Chemical Composition 

10. M 1 3 Propellant Nitrocellulose 57.30% 
Nitroglycerin 40.00% 
Diphenylamine .20% 
Ethyl Centralite 1.00% 
Potassium Sulfate 1.50% 
Carbon Black .05% 

11 . M 1 5 Propellant Nitrocellulose 20.00% 
Nitroglycerin 19.00% 
Nitroguanidine 54.70% 
Ethyl Centralite 6.00% 
Cryolite .30% 

12. M 1 6 Propellant Nitrocellulose 55.50% 
Nitroglycerin 27.50% 
Dinitroltoluene 10.50% 
Ethyl Centralite 4.00% 
Potassium Sulfate 1.50% 
Carbon Black .50% 
Lead Stearate .505 

13. M 1 7 Propellant Nitrocellulose 22.00% 
Nitroglycerin 21.50% 
Nitroguanidine 54.70% 
Barium Nitrate .10% 
Cryolite .30% 

14. T2 Propellant Nitrocellulose 57.50% 
Nitroglycerin 30.00% 
Dinitrotoluene 2.50% 
Ethyl Centralite 8.00% 
Lead Stearate .50% 

15. T8 Propellant Nitrocellulose 58.00% 
Nitroglycerin 22.50% 
Dinitrotoluene 2.50% 
Ethyl Centralite 8.00% 
Lead Stearate .50% 
Triacetin 8.50% 

16. T23 Propellant Nitrocellulose 67.25% 
Nitroglycerin .25% 
Ethyl Centralite 6.00% 
Barium Nitrate .75% 
Potassium Nitrate .70% 
Graphite .30% 

17. Black Powder Potassium Nitrate 74.00% 
Charcoal 15.60% 
Sulfur 10.40% 



CHEMICAL COMPOSITION OF WASTE MUNITIONS 
TREATED THROUGH OPEN DETONATION 

Compound Chemical Composition 

1 . Black Powder Potassium Nitrate 74.0% 
Charcoal 15.6% 
Sulfur 10.4% 

2. TNT C7H6N30 6 

3. Composition B (60/40 Cyclotol) RDX 60.0% 
TNT 39.0% 
Wax 17.0% 

4. PETN (Pentaerythrite Tetranitrate) Chemical Formula 

Carbon 19.0% 
Hydrogen 2.5% 
Nitrogen 17.7% 
Oxygen 60.8% 

5. Photoflash Laminae 96.8% 
Lupersol, DDM 3.0% 
Iron Oxide 0.2% 

6. Composition C4 RDX 91.0% 
Polysobulylene 2.1% 
Motor Oil 1.6% 
Di-(2-Ethylhexyl) Sebacate 5.3% 

7. RDX (Cyclonite, Cyclotrimethylete Chemical Formula 
- Trinitramine) 

Carbon 16.3% 
Hydrogen 2.7% 
Nitrogen 37.8% 
Oxygen 43.2% 

8. Tetryl (Trinitro-phenylmethyl- Chemical Formula 
nitramine) 

Carbon 29.3% 
Hydrogen 1.7% 
Nitrogen 24.4% 
Oxygen 44.6% 

9. TPA Incendiary Triethylaluminum 

10. HMX (Homecyclonite, Chemical Formula 
Cycloteramamethylene 
Tetranitramine) Carbon 16.2% 

Hydrogen 2.7% 
Nitrogen 37.9% 
Oxygen 43.2% 

11 . Lead Azide Chemical Formula 

Nitrogen 28.8% 
Lead 71.2% 



CHEMICAL COMPOSITION OF WASTE MUNITIONS 
TREATED THROUGH OPEN DETONATION 

Compound Chemical Composition 

12. Lead Styphnate Chemical Formula 

Carbon 15.4% 
Hydrogen 0.65% 
Nitrogen 9.0% 
Oxygen 30.8% 
Lead 44.2% 

13. Amato I Ammonium Nitrate TNT 

14. Ammonium Nitrate Chemical Formula 

Nitrogen 35.0% 
Hydrogen 5.0% 
Oxygen 60.0% 

15. Composition A-3 ROX 91.0% 
Wax 9.0% 

16. Explosive A4 ROX 97.0% 
Wax 3.0% 

17. Explosive D (Ammonium Picrate) Chemical Formula 

Carbon 29.3% 
Hydrogen 2.4% 
Nitrogen 22.7% 
Oxygen 45.6% 

18. Haliete (EDNA, Ethylene- Chemical Formula 
Dinitramine) 

Carbon 16.0% 
Hydrogen 4.0% 
Nitrogen 37.3% 
Oxygen 42.75% 

19. HBX-1, 3, & 6 ROX 39.6% 
TNT 37.8% 
Aluminum 17.1 % 
Densitizer Comp 02 5.0% 
Ca CL 0.5% 

20. Octal HMX 75.0% 
TNT 25.0% 

21. PBX ROX 
Polystyrene 
Dioctyl pthalate 

22. Pentolite 50/50 PETN 50.0% 
TNT 50.0% 



23. 

24. 

25. 

26. 

27. 

28. 

29. 

30. 

31. 

CHEMICAL COMPOSITION OF WASTE MUNITIONS 
TREATED THROUGH OPEN DETONATION 

Compound Chemical Composition 

Pentolite 1 0/90 PETN 10.0% 
TNT 90.0% 

Picratol Explosive D 52.0% 
TNT 48.0% 

Tetrytol Tetryl 
TNT 

Torpex ROX 42.0% 
TNT 40.0% 
Aluminum 18.0% 

Tritonal Aluminum 
TNT 

Nitroglycerin Chemical Formula 

Carbon 15.9% 
Hydrogen 2.2% 
Nitrogen 18.5% 
Oxygen 63.4% 

Nitroguanidine (Picrate) Chemical Formula 

Carbon 11.5% 
Hydrogen 3.9% 
Nitrogen 53.8% 
Oxygen 30.8% 

Military Dynamite - Medium ROX 75.0% 
Velocity TNT 15.0% 

Starch 5.0% 
SAE No. 10 Oil 4.0% 
Polysobutylene 1.0% 

Military Dynamite - Low Velocity ROX/Dye 
. 

17.5% 
TNT 67.8% 
Tripentaery Thritol 8.6% 
Binder 

.. 
4.1% 

Cellulose Acetate 2.0% 

The dye is 96% pure 1-Methylamino-anthraquinine ( 1-MA) used in the amount of 0.5% of the 
ROX solution. 

The binder is Vistac No. 1 consisting of polybutene and diotyseabacate. 



APPENDIX C-4 

CHEMICAL BY-PRODUCTS RESULTING FROM THE OPEN BURNING AND OPEN 
DETONATION OF WASTE EXPLOSIVES 



TABLE 1 
OPEN BURNING SIMULATION OF 

MATERIAL C-4 

RATIO OF MATERIAL C-4 TO AIR 

Combustion g 100 50 25 
Products 100 gm 0 50 75 

co 41.1518 26.6440 0.0000 

Nz 34.4283 113.2815 349.3828 

C02 16.0265 40.4570 82.3220 

H20 4.6955 17.8398 33.7172 

Hz 3.0967 1. 7766 0.0000 

CH 4 .5972 0.0000 0.0000 

NH 3 .0044 .0002 0.0000 

CNH .0002 0.0000 0.0000 

02 0.0000 0.0000 34.1265 

N02 0.0000 0.0000 0.0002 

NO 0.0000 0.0000 0.0019 



TABLE 2 
OPEN BURNING SIMULATION OF 

COMP. A-3 

RATIO OF COMP A-3 TO AIR 

Combustion q 100 50 25 
Products 100 gm 0 50 75 

co 41.114 36.184 1.02E-07 

C02 16.120 41.226 81.249 

Hz 2.953 1.153 8.04E-09 

H20 5.187 18.491 32.013 

N2 34.429 113.282 270.978 

NH3 0.00334 0.00060 -

CNH .0002 0.00001 -

CH 20 1. 74E-05 2.85E-06 -

H 1.34E-08 3.69E-07 2.22E-12 

NH 2 2.18E-10 1 .89E-09 -

CNHO 1.26E-05 5.69E-06 -

CH3 1 .16E-07 1.61E-09 -

HO 1.17E-10 6.04E-08 5.30E-05 

C2H4 1 .49E-06 2.14E-11 -

C2H2 1.72E-08 1.32E-11 -

C3Hs 1.05E-10 - -

C2Hs 7.85E-07 - -

CHO 2.48E-09 8.89E-09 -

C3Hs 6.67E-12 - -

NO - 1.04E-09 1.01E-02 

NH03 - - 6.05E-09 

N0 3 - - 1.78E-11 

H03 - - 9.77E-08 

NH02 - - 1 . 11 E-06 

0 - - 3.27E-08 

03 - - 9.79E-11 

02 - - 15.749 

H202 - - 6.19E-08 

NHO - - 5.21E-11 



TABLE 3 
OPEN BURNING SIMULATION OF 

AMATOL 80-20 

RATIO OF AMATOL 80-20 

Combustion _g_ 100 50 25 
Products 100 gm 0 50 75 

N2 31 .697 110.550 266.250 

C02 27. 126 27.127 27.127 

co 9.95E-06 3.39E-09 0.000 

02 1. 195 22.348 64.647 

H2 1 .64E-06 0.000 0.000 

H20 39.976 39.976 39.976 

NO 4.77E-03 4.58 E05 8.62E-10 

0 4.39E-07 0.000 0.000 

HO 4.15E-04 5.52E-09 0.000 

H02 2.68E-07 5.47E-11 0.000 

H202 2.70E-07 2.95E-10 0.000 

NH02 3.57E-07 1 .32E-07 1 . 1 3E-09 

H 9.03E-10 0.000 0.000 

NHO 7.22E-10 0.000 0.000 

N03 1.65E-12 0.000 0.000 

NH03 3.62E-10 3.08E-08 7 .58E-07 

03 4.91E-11 0.000 0.000 

N02 0.000 4. 70E-05 2.27E-06 



TABLE 4 
OPEN BURNING SIMULATION OF 

MATERIAL PBX (PLASTIC BONDED EXPLOSIVE) 

RATIO OF PBX TO AIR 

Combustion _g__ 100 50 25 
Products 100 gm 0 50 75 

co 43.543 39.246 0.000 

N2 32.158 111.008 347.559 

C02 12.082 36.786 98.681 

H20 3.692 10.044 35.473 

H2 3.338 2.823 0.000 

CH 4 0.867 0.086 0.000 

NH 3 0.005 0.004 0.000 

02 0.000 0.000 18.276 

NO 0.000 0.000 0.007 

02 0.000 0.000 46.112 

NO 0.000 0.000 0.001 



TABLE 5 
OPEN BURNING SIMULATION OF 

EXPLOSIVE C-3 

RATIO OF EXPLOSIVE C-3 TO AIR 

Combustion _g_ 100 50 25 
Products 100 gm 0 50 75 

co 39.888 20.255 0.000 

N2 33.039 111.890 348.440 

C02 18.077 48.926 80.747 

H20 7.015 18.200 24.697 

H2 1.978 0.727 0.000 

CH 4 0.001 0.000 0.000 



TABLE 6 
OPEN BURNING SIMULATION OF 

ROX EXPLOSIVE 

RATIO OF ROX EXPLOSIVE TO AIR 

Combustion ___JI_ 100 50 25 
Products 100 gm 0 50 75 

N2 37.8374 116.6874 353.2383 

co 23.0023 .5979 .0000 

C02 22.8415 58.5039 59.4390 

H20 15.3090 24.1963 24.3318 

H2 1.0096 .0151 .0000 

HO .0001 .0009 .0000 

02 .0000 .0001 62.9900 

NO .0000 .0006 .0001 

N02 .0000 .0000 .0000 



TABLE 7 
OPEN BURNING SIMULATION OF 

PETN EXPLOSIVE 

RATIO OF PETN EXPLOSIVE TO AIR 

Combustion g 100 50 25 
Products 100 gm 0 50 75 

C02 47.0626 69.6041 69.6044 

H20 20.6046 22.7952 22.7942 

N2 17.7220 96.5448 333.1240 

co 14.3469 .0002 .0000 

H2 .2430 .0000 .0000 

HO .0166 .0031 .0000 

NO .0024 .0000 .0000 

H .0011 .0000 .0000 

02 .0008 10.9948 24.4773 

0 .0001 .0000 .0000 

NO .0000 .0613 .0000 

N02 .0000 .0000 .0000 



TABLE 8 
OPEN BURNING SIMULATION OF 

SMOKELESS POWDER 

RATIO OF SMOKELESS POWDER TO AIR 

Combustion g 100 50 25 
Products 100 gm 0 50 75 

co 39.412 18.991 4.77E-10 

H2 1 .814 0.624 4.76E-11 

C0 2 37.137 46.822 99.093 

H20 9.069 19.724 25.303 

N2 12.555 91.406 249.105 

CH4 0.0112 1.27E-06 -

NH 3 0.00087 0.00012 -

CNH .0004 - -

CH20 1.13E-05 9.20E-07 -

CNHO 6.48E-06 2.63E-06 -

H 2.88E-08 - -

CH 3 2.28E-08 1.37E-10 -

C2rl4 3.30E-08 - -

C2Hs 6.17E-09 - -

CHO 4.25E-09 8.53E-09 -

HO 9.87E-10 3.23E-07 2.55E-06 

C2H2 1.88E-10 1.47E-09 -

NO 3.01E-12 9.69E-09 2.33E-03 

02 - 2.06E-12 26.495 

NH02 - - 6.16E-07 

H02 - - 9.24E-09 

N02 - - 2.09E-04 

H202 - - 8.72E-09 

NH0 3 - - 1 .28E-08 

0 - - 3.75E-10 

03 - - 1.49E-11 

N03 - - 9.86E-12 



TABLE 9 
OPEN BURNING SIMULATION OF 

PHOSPHOROUS 

RATIO OF PHOSPHOROUS TO AIR 

Combustion g 100 50 25 
Products 100 gm 0 50 75 

P4 78.306 56.882 6.29E-03 

P3 N6 (s) 29.584 - -

P40s 8.549 48.446 145.293 

PN 8.05E-03 11 .561 21 .307 

P2 1 .98E-03 7.860 3.422 

N2 1. 197 75.250 229.916 

PO - 0.00000 5.12E-02 

p - 0.00000 6.25E-04 

P02 - 0.00000 4.93E-03 

02 - - 5.02E-11 

NO - - 8.72E-07 

0 - - 2.79E-08 

N - - 6.19E-10 



TABLE 10 
OPEN BURNING SIMULATION OF 

FLASH POWDER 

RATIO OF FLASH POWDER TO AIR 

Combustion g 100 50 25 
Products 100 gm 0 50 75 

Ba Cl 16.529 16.528 0.000 

S2 15.735 3.445 0.000 

s 6.691 0.177 0.000 

K 4.836 3.734 0.000 

KCI 4.221 6.316 0.004 

Nz 2.670 81.520 318.079 

so 2.078 4.728 0.000 

AIS 1 .956 0.000 0.000 

AICI 1.366 0.000 0.000 

Al 20 0.708 0.000 0.000 

Al 0.702 0.000 0.000 

Cl 0.151 0.001 0.000 

S02 0.131 36.044 49.946 

AIOCI 0.096 0.000 0.000 

AIO 0.081 0.000 0.000 

S20 0.056 0.226 0.000 

AICl 2 0.038 0.000 0.000 

NS 0.020 0.002 0.000 

0 0.019 0.001 0.000 

NO 0.008 0.019 0.003 

KO 0.007 0.012 0.000 

Al20 2 0.002 0.000 0.000 

02 0.001 0.004 56.612 

BaCl2 0.000 0.000 0.001 

Ba 0.000 0.000 0.001 

so3 0.000 0.001 0.000 



TABLE 11 
OPEN BURNING SIMULATION OF BLACK POWDER 

RATIO OF BLACK POWDER TO AIR 

Combustion g 100 50 25 
Products 100 gm 0 50 75 

C02 16.635 32.227 32.105 

S2 7.637 - -

N2 10.391 89.235 246.941 

H20 1.777 3.770 0.580 

co 10.300 6.86E-06 -

H2S 1 .714 - -

K2C0 3 ( 1 ) 46.842 50.879 -

K2C0 3 (s) - - 51.261 

KHO 2.470 0.1301 5.04E-11 

H2 0.080 9.04E-08 -

HS 5.13E-02 - -

CS2 1 .1 OE-02 - -

H 2.72E-06 2.13E-10 -

HO 2.77E-06 2.13E-10 -

CNHO 7. 7E-07 - -

CH 4 1.12E-08 - -

0 1.61E-10 7.41 E-07 -

NHO 1.01E-11 4.42E-10 -

I( 9.47E-02 2.79E-05 -

K2H202 9.47E-02 9.81E-05 -

s 3.07E-04 - -

K2 1.74E-04 - -

KO 4.82E-06 2.02E-05 -

CH 20 2.41 E-07 - -

S0 3 4.48E-08 0.659 -

l<2C2N2 3.55E-10 - -

Ss 1 .25E-11 - -

cso 0.938 - -

S20 5.16E-02 - -

cs 2.73E-04 - -



TABLE 12 
OPEN BURNING SIMULATION OF TNT 

RATIO OF TNT TO AIR 

Combustion g 100 50 25 
Products 100 gm 0 50 75 

co 57.4357 61.4025 .0000 

N2 10.4999 97.3492 333.0965 

C02 10.0577 34.8207 135.3325 

H2 1 .9633 1.7765 .0000 

H20 1.7593 3.4040 19.8291 

CH 4 .2315 .2426 .0000 

NH 3 .0015 .0026 .0000 

CNH .0004 .0002 .0000 

02 .0000 .0000 10.6290 

NO .0000 .0000 .0121 



TABLE 13 
OPEN BURNING SIMULATION OF TOVEX 

RATIO OF TOVEX TO AIR 

Combustion g 100 50 40 
Products 100 gm 0 50 60 

H20 47.254 45.356 31.157 

Nz 29.125 107.975 213.109 

02 15.297 36.449 64.650 

C02 2.088 2.087 2.085 



TABLE 14 
OPEN BURNING SIMULATION OF 

COMP B 

RATIO OF COMP B TO AIR 

Combustion g 100 50 25 
Products 100 gm 0 50 75 

co 48.4579 28.2903 .000 

N2 29.0035 108.6550 345.2051 

C02 15. 7407 47.5344 92.0142 

H20 3.7625 14.4943 23.3935 

H2 2.1840 .9958 .0000 

CH 4 .0495 .0000 .0000 

NH3 .0016 .0003 .0000 

CNH .0002 .0000 .0000 

HO .0000 .0000 .0000 

02 .0000 .0000 39.3855 

NO .0000 .0000 .0014 

N02 .0000 .0000 .0002 



TABLE 15 
OPEN BURNING SIMULATION OF 

HG 

RATIO OF H6-1 TO AIR 

Combustion g 100 50 25 
Products 100 gm 0 50 75 

co 45.0210 48.6565 .0000 

Nz 15.7633 101.3153 337.8318 

Hz 2.4731 2.0162 .0000 

CNH .3616 .0001 .0000 

CaCl 2 .3508 .4225 .0353 

Al(CI) .0595 .0000 .0000 

Ca Cl .0403 .0025 .0000 

HCI .0321 .0401 .0005 

Ca .0243 .0001 .0000 

C2H2 .0185 .0000 .0000 

CH 4 .0033 .0000 .0000 

H .0022 .0000 .0000 

AICl 2 .0020 .0000 .0000 

Al .0017 .0000 .0000 

H2 0 .0016 4.2335 22.2700 

C02 .0012 5.6665 82.1160 

Al 2 0 .0007 .0000 .0000 

Ca HO .0006 .0365 .0004 

AIH .0003 .0000 .0000 

CH 3 .0002 .0000 .0000 

NH3 .0001 .0002 .0000 

HO .0000 .0000 .0012 

02 .0000 .0000 19.6069 

AICl 2 .0000 .0000 .0000 

NO .0000 .0000 .0750 

Al 203 .0000 .0000 .0000 

H .0000 .0002 .0000 

Al(Cl) 3 .0000 .0000 .0000 

N0 2 .0000 .0000 .0000 



TABLE 16 
OPEN BURNING SIMULATION OF 

HBX-1 

RATIO OF HBX-1 TO AIR 

Combustion g 100 50 25 
Products 100 gm 0 50 75 

co 43.6463 52.2548 .0000 

Nz 18.0629 100.9055 332.4292 

H2 2.5141 2.0295 .0000 

CNH .3714 .0002 .0000 

CaCl2 .3695 .4506 .0401 

Al(cl) 3 .0490 .0000 .0000 

Ca Cl .0456 .0009 .0000 

HCI .0392 .0251 .0004 

Ca .0216 .0000 .0000 

C2H2 .0172 .0000 .0000 

CH 4 .0035 .0000 .0000 

H .0020 .0000 .0000 

AICl 2 .0017 .0000 .0000 

H20 .0016 4.4922 22.6381 

Al .0013 .0000 .0000 

C02 .0012 7 .8521 89.9553 

CAHO .0006 .0193 .0003 

Al20 3 .0005 .0000 .0000 

CH 3 .0002 .0000 .0000 

AIH .0002 .0000 .0000 

NH 3 .0001 .0003 .0000 

HO .0000 .0000 .0009 

02 .0000 .0000 17.4581 

Al 2 Cl3 .0000 .0000 .0000 

NO .0000 .0000 .0605 

H .0000 .0000 .0000 

Al 2N03 .0000 .0000 .0000 

Al(cl) 3 .0000 .0000 .0000 

N0 2 .0000 .0000 .0000 



TABLE 17 
OPEN BURNING SIMULATION OF 

HBX3 

RATIO OF HBX3 TO AIR 

Combustion g 100 50 25 
Products 100gm 0 50 75 

co 44.481 46.157 0.008 

Al 20 3 2.246 0.032 0.000 

H2 2.075 2.085 0.000 

Al 1.027 0.039 0.000 

N2 0.339 89.785 332.353 

CNH 0.130 0.196 0.000 

AIH 0.101 .003 .000 

C2H2 0.085 0.001 0.000 

H 0.010 0.008 0.000 

CH 4 0.001 0.000 0.000 

H20 0.001 0.003 18.762 

C02 0.000 0.002 72.830 

02 0.000 0.000 9.583 

NO 0.000 0.000 0.306 

HO 0.000 0.000 0.022 



TABLE 18 
OPEN BURNING SIMULATION OF 

HMX 

RATIO OF HMX TO AIR 

Combustion _g_ 100 50 25 
Products 100gm 0 50 75 

Nz 37.8374 116.6075 353.2383 

co 23.7072 .5935 .0000 

C02 22.1909 58.5073 59.4398 

H20 15.2478 24.1951 24.3318 

Hz 1 .0164 .0152 .0000 

HO .0000 .0001 62.9900 

02 .0000 .0005 .0000 

NO .0000 .0005 .0000 

N02 .0000 .0000 .0001 



TABLE 1 
OPEN DETONATION SIMULATION OF 

TETRYL EXPLOSIVE 

RATIO OF TETRYL EXPLOSIVE TO AIR 

Combustion g 100 50 20 
Products 100 gm 0 50 80 

C02 35.3929 61.3952 107 .2852 

co 26.1509 28.7367 .0000 

N2 24.3891 103.2388 339.7916 

H20 4.3954 5.2587 15.6840 

H2 1 .1689 1.0985 .0000 

CH 4 .3743 .2692 .0000 

NH 3 .0021 .0027 .0000 

02 .0000 .0000 37.2380 

NO .0000 .0000 .0001 



TABLE 2 
OPEN DETONATION SIMULATION OF 

EXPLOSIVE C3 

RATIO OF EXPLOSIVE C3 TO AIR 

Combustion g 100 50 20 
Products 100 gm 0 50 80 

C02 37.341 60.904 80.747 

Nz 33.036 111 .887 348.440 

co 12.843 12.508 0.000 

H20 8.638 13.377 24.697 

Hz 1.486 1.249 0.000 

CH 4 1.237 0.071 0.000 

NH 3 0.005 0.003 0.000 

02 0.000 0.000 46.112 



TABLE 3 
OPEN DETONATION SIMULATION OF 
PBX (PLASTIC BONDED EXPLOSIVE! 

RATIO OF PBX TO AIR 

Combustion g 100 50 20 
Products 100 gm 0 50 80 

N2 32.155 111 .004 347.562 

C02 28.929 50.481 98.681 

H20 10.922 11 .389 35.473 

co 10.856 19.723 0.000 

CH 4 2.530 1.574 0.000 

H2 2.110 2.298 0.000 

NH 3 0.008 0.009 0.000 

02 0.000 0.000 18.280 



TABLE 4 
OPEN DETONATION SIMULATION OF 

C4 

RATIO OF C4 TO AIR 

Combustion g 100 50 20 
Products 100gm 0 50 80 

N2 34.4253 113.2748 349.8329 

C02 32.6450 55.9038 82.3220 

H20 11.5711 13.0497 33.7172 

co 9.3073 14.4287 .0000 

CH 4 2.4459 1.3661 .0000 

Hz 1 .8620 1.9677 .0000 

NH 3 .0003 .0091 .0000 

02 .0000 .0000 34.1277 



TABLE 5 
OPEN DETONATION SIMULATION OF 

ROX 

RATIO OF ROX TO AIR 

Combustion g 100 50 20 
Products 100gm 0 50 80 

C02 48.7416 58.9424 59.4398 

N2 37.8328 116.6877 353.2383 

H20 9.9767 24.3318 24.3318 

co 8.2893 .3135 .0000 

CH 4 1 .4184 .0000 .0000 

Hz 1 .2488 .0351 .0000 

NH 3 .0057 .0000 .0000 

02 .0000 .0000 62.9901 

NO .0000 .0000 .0000 



TABLE 6 
OPEN DETONATION SIMULATION OF 

PETN 

RATIO OF PETN TO AIR 

Combustion g 100 50 20 
Products 100 gm 0 50 80 

C02 57.0348 69.6044 69.6044 

Nz 17.7227 96.5733 333.1241 

H20 16.5448 22.7942 22.7942 

co 7.9963 .0000 .0000 

Hz .6987 .0000 .0000 

CH 4 .0021 .0000 .0000 

NH 3 .0006 .0000 .0000 

02 .0000 11.0279 24.4774 

NO .0000 .0003 .0000 



TABLE 7 
OPEN DETONATION SIMULATION OF 

FLASH POWDER 

RATIO OF FLASH POWDER TO AIR 

Combustion g 100 50 20 
Products 100 gm 0 50 80 

Al20 3 43.774 0.000 0.001 

S2 21.363 4.558 0.000 

Ba Cl 16.529 16.528 0.000 

KCI 5.172 6.318 0.000 

K 4.342 3.739 0.000 

N2 2.677 81.529 318.080 

s 2.328 0.026 0.000 

AIS 2.188 0.000 0.000 

AICI 0.882 0.000 0.000 

Al 2 0 0.266 0.000 0.000 

Al 0.232 0.000 0.000 

so 0.158 1.670 0.000 

AICl2 0.027 0.000 0.000 

Cl 0.019 0.000 0.000 

AIOCI 0.014 0.000 0.000 

S20 0.010 0.297 0.000 

NS 0.008 0.000 0.000 

AIO 0.005 0.000 0.000 

S0 2 0.002 38.087 49.840 

KO 0.000 0.003 0.000 

NO 0.000 0.001 0.000 

0 0.000 0.000 0.000 

BaCl2 0.000 0.000 0.001 

Ba 0.000 0.000 0.001 

S0 3 0.000 0.000 0.000 

02 0.000 0.000 56.613 



TABLE 8 
OPEN DETONATION SIMULATION OF 

TNT 

RA TIO OF TNT TO AIR 

Combustion g 100 50 20 
Products 100 gm 0 50 80 

C02 32.7455 52.5221 135.6325 

co 23.8155 35.5236 .0000 

N2 18.4991 97.3486 333.9009 

H20 5.4634 5.5565 19.8291 

H2 1.4507 1.4984 .0000 

CH 4 .6223 .3904 .0000 

NH3 .0026 .0034 .0000 

02 .0000 .0000 10.6348 

N02 .0000 .0000 .0001 

NO .0000 .0000 .0026 



TABLE 9 
OPEN DETONATION SIMULATION OF 

TO VEX 

RATIO OF TOVEX TO AIR 

Combustion g 100 50 40 
Products 100gm 0 50 60 

H20 34.474 20.837 14.860 

N2 29.125 107.975 147.400 

02 15.297 36.449 47.024 

C02 2.088 2.087 2.086 



TABLE 10 
OPEN DETONATION SIMULATION OF 

COMPB 

RATIO OF COMP B TO AIR 

Combustion g 100 50 20 
Products 100 gm 0 50 80 

C02 36.5118 61.0846 92.0142 

Nz 29.8013 108.6513 345.2058 

co 16.0221 18.9525 .0000 

H20 7.6196 9 .4311 23.3935 

Hz 1.0082 1.4561 .0000 

CH 4 1 .4184 .4197 .0000 

NH 3 .0144 .0047 .0000 

02 .0000 .0000 39.3864 

NO .0000 .0000 .0000 



TABLE 11 
OPEN DETONATION SIMULATION OF 

H6 

RA TIO OF H6 TO AIR 

Combustion g 100 50 20 
Products 100gm 0 50 80 

co 25.4296 46.4200 .0000 

N2 22.4190 101.3142 337.8310 

C02 35.3929 61.3952 107.2852 

H2 2.4846 2.1745 .0000 

CaCl2 .4704 .0012 .0003 

CNH .0882 .0003 .0000 

Ca Cl .0089 .0000 .0000 

HCI .0002 .0002 .0000 

H20 .0005 2.8213 22.2700 

C02 .0032 9.1624 82.1161 

Ca .0015 .0000 .0000 

C2H2 .0012 .0000 .0000 

CaH02 .0009 .0002 .0000 

NH 3 .0003 .0014 .0000 

H .0001 .0000 .0000 

02 .0000 .0000 19.6408 

CH 4 .0122 .0065 .0000 

NO .0000 .0000 .0132 



TABLE 12 
OPEN DETONATION SIMULATION OF 

HBX 1 

RATIO OF HBX 1 TO AIR 

Combustion g 100 50 20 
Products 100 gm 0 50 80 

co 32.0044 48.9195 .0000 

N2 22.0497 100.9035 337.4522 

H2 2.5107 2.2183 .0000 

C02 .0840 12.8132 89.9553 

H20 .0677 2.5818 22.6387 

CH 4 .0576 .1017 .0000 

CaCl2 .0242 .0000 .0002 

CNH .0095 .0004 .0000 

NH 3 .0000 .0026 .0000 

HCL .0002 .0000 .0000 

CaH02 .0005 .0000 .0000 

02 .0000 .0000 12.4853 

NO .0000 .0000 .0102 



TABLE 13 
OPEN DETONATION SIMULATION OF 

HBX3 

RATIO OF HBX3 TO AIR 

Combustion g 100 50 20 
Products 100 gm 0 50 80 

co 31 .288 37.359 0.000 -- -

Nz 3.523 92.571 332.441 

Hz 2.089 2.083 0.000 

CNH 0.198 0.425 0.000 

C2H2 0.023 0.005 0.000 

Al 0.006 0.000 0.000 

Al20 3 0.004 0.000 0.000 

CH4 0.003 0.002 0.000 

H 0.002 0.001 0.000 

H20 0.001 0.001 18.772 

C02 0.001 0.001 72.841 

02 0.000 0.000 9.688 

NO 0.000 0.000 0.116 

HO 0.000 0.000 0.004 



TABLE 14 
OPEN DETONATION SIMULATION OF 

HMX 

RA TIO OF HMX TO AIR 

Combustion g 100 50 20 
Products 100gm 0 50 80 

C02 40.8240 58.9476 59.4398 

N2 37.8328 116.6877 353.2383 

H20 10.0549 24.0161 24.3318 

co 8.0631 .3133 .0000 

CH 4 1.4329 .0000 .0000 

H2 1 .2364 .0353 .0000 

NH 3 .0057 .0000 .0000 

02 .0000 .0000 62.9901 

NO .0000 .0000 .0000 
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APPENDIX C-5 

REACTIVITY TEST JMETHODS 

1. US GAP TEST 

The apparatus for the US Gap Test, Bureau of Mines reactivity test, is shown in Figure 1. The 
test is contained in a cylinder consisting of a 16-inch (40.6-cm) length of 1 1/2-inch schedule 
80 black seamless steel pipe. A mild steel witness plate 6-inches (15.24 cm) square and 
0.125-inch (0.32 cm) thick is mounted at the upper end of the sample tubing and separated from 
it by spacers 0.062-inch (0.16 cm) thick. The bottom of the cylinder is closed with two layers 
of 0.003-inch (0.008 cm) thick polyethylene sheet held in place with gum rubber bands and 
polyvinyl chloride electrical insulation tape. There is no other gap between the pentolite booster 
and the test sample as used in this test. A continuous velocity of detonation probe make of thin 
aluminum tube with an axial resistance of 7.62 ohms/inches (3.0 ohms/cm) is mounted on the 
wall of the sample tubing. The outer tubing of the probe is crimped against the inner wire at 
the lower end forming a resistor. When this assembly is inserted in a medium which transmits 
a shock wave, the outer wall crushes against the inner wire, as the wave moves up the tubing 
shortening the effective length and changing the resistance. If a constant current (usually 0.06 
amperes) is make to flow between the outer and inner conductors, the voltage between them is 
proportional to the effective length and con be recorded as a function of the time using an 
oscilloscope. The slope of the oscilloscope trace is thus proportional to the velocity of the shock 
wave. 

The sample is loaded to the top of the steel tube. Solid samples are loaded to the density 
attained by tapping the cylinder until further settling becomes imperceptible. The sample at 
20°C 1 3 °C is subjected to the shock wave generated by the detonation of a pentolite (50150 
PETN/TNT) pellet, 2 inches (5.08 cm) in diameter and 2-inches (5.08 cm) thick having a 
density of 1.6 1 0.05 glee. The pentolite pellet is butted against the bottom of the test sample 
and initiated with a No. 8 strength detonator. The detonator is held in place by a cork detonator 
holder. 

The criteria for propagation are: 

1. A stable propagation velocity greater than 4,900 ft/sec (1.5 km/sec) is observed. 

2. A hole is punched through the witness plate. 

3. The sample tube is fragmented along its entire length. 

The overall test results are considered positive is any two of the three criteria are met. 

2. DEFLAGRATION, DETONATION AND TRANSITION (DDT) TEST 

The experimental arrangement for this Bureau of Mines is shown in Figure 2. The sample of 
material to be tested is contained in an 18-inch (45. 7 cm) length of 3-inch in a schedule 80 
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carbon steel pipe with inside diameter 2.9-inch (7.37 cm) wall thickness 0.30 inch (0.76 cm), 
capped at both ends with 3,000 lb forged steel pipe caps. 

The sample is subjected to the thermal and pressure stimulus generated by an ignitor consisting 
of 0.7 oz. (20 g) of grade FFF black powder located at the center of the sample vessel. The 
ignitor assembly consists of a cylindrical container 0.81-inch (2.06 cm) in diameter and 2.5-inch 
(6.4 cm) long, which is held together by two layers of nylon filament cellulose acetate tape. The 
ignitor capsule contains a small loop formed from a 1-inch (2.54 cm) length of nickel-chromium 
alloy resistance wire 0.012 inch (0.030 cm) in diameter, having a resistance of 0.343 ohms. 
This loop is attached to two insulated copper-tinned lead wires 0.026 inch (0.066 cm) in 
diameter. The overall wire diameter including insulation is 0.05 inch (0.127 cm). These lead 
wires are fed through small holes in a brass disc approximately 0.4 inch (1 cm) in diameter and 
0.03 inch (.08 cm) thick, which is soldered to the end of a 9-inch (23 cm) length of 1/8 inch 
steel pipe having a diameter of 0.405 inch (l.03 cm), which is threaded at the other end and 
screwed into a threaded hole on the inside of one of the pipe caps. This pipe supports the 
ignitor capsule and serves as a channel for the ignitor wires. The ignitor is fired by a current 
of 15 amperes obtained from a 20-voltx transformer. 

The criterion currently used in the interpretation of this test is that for a positive result, either 
the pipe or at least one of the end caps be fragmented into at least two distinct pieces, i.e. results 
in which the pipe is merely split or laid open or in which the pipe or caps are distorted to the 
point at which the cops are blown off are considered to be negative results. Although it may 
be argued that a small number of fragments does not indicate the development of a detonation, 
it at least indicates a very rapidly rising pressure which in a larger sample could lead to 
development of detonation. 
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APPENDIX C-7 

U.S. DEPARTMENT OF DEFENSE DOCUMENT PERTAINING TO OB/OD OF 
WASTE EXPLOSIVES AND PYROTECHNICS 



PROPOSED RESPrnSE 'ro 't'HE U.S. ENVTRONMF.NI'AL Pl-OI'FL'l'ION AGFNC'f (EPA.) 
OOI'ICE OF DEFICIENCY (t>m) 

FOR :PESCXJRCE C'CNSERVAT!CtT AND REOJVERY ACT ( RCRA) ?ARI' B , SUBPART X , 
PEPMIT APPLICATIONS SUBMITI'ED !N RFI;!CN TV 

l. Int.rcrluction. 

a. The EPA, Region IV, recP.ntlv sent letters to all Depa.rtr.ent of DefensP. 
(COD) installations in that reqion advising that the OCRA Part B, SUbpart Y., 
rule was not intended tn perpetuate the use of open DJ.rninq and open datonation 
(OB/OD) technoloqies and their associated uncontrolled releases of cx:mbustion 
products and residues to the environment. Consequently, SUbpart X pennit 
applications for OB/00 operations may be denied if adequa~ justification is 
not provided to support theSP. technologies. Also, alternatives can and should 
be developed for specific munitions and reactive wastes for which such a 
justification cannot be provided. In addition, EPA does not intend to issue 
penni ts for. OB/OD uni ts lccated in impact ranges. 

b. This response is designed to address EPA cona-.rns in these areas and 
provide infonnation to justify the' sutmittal and subsequent evaluation, by EPA 
of Subpart X pe:cmit applications sul:mitted by COD in EPA Region TV. This 
justification describes COD's corwentional anmunitior. C.emilitarization p1~1am; 
existing alternative technologies to OB/OD nirrently available at sare 
locations; ongoing research and develoµnent (R&D) programs to supplenent ard/or 
replace OB/CO technoloc;ri.es; and danilitarization equiµrent upgrade p~LattlS. 
In addition, the issue of OB/00 units located within impact ranqes is also 
discussed in tentlS of currently ongoing actions occurring between EPA and the 
U.S. Anny. 

2. The [X)[) ConV"P.ntional Arnmmition Demilitarization ~am. Dani.litarization 
or disposal is a necessary and fir.al step in the life cycle managemer.t of 
militarv anm.mition and ordnance. Assets reauirinq demilitarization or 
disposal are managed in the Sper.ial Defense Prq:ertv Di5?"1sal Account (SDPDA) 
which is euphemistically known within OCO as the "Demil A'X:OUJ'!t." This account 
is an assets t-.racking svstem which en5\lres, anonq other factors, that 
appropriate final disposition ronsiderations are made. Assiqnnents of 
rmmitions and ordnance to the SDPDA or their c:lassification as unserviceable, 
do nC'lt necessarily ern up beim demilitarized. They can and are included in 
the Foreign Militari Sales Pioqram, the Recycle Program, and/or are reworked to 
rreet alte.rnative specifications. Therefore, an assiqnnent nf an~' anm.mi.tion or 
ordnance item to this account dOP.s not constitute a designation of such i~ 
as waste, solid waste, or hazardous wastP-. 

a. The Single Manager for Conventional Antnunition Demilitarization. In 
1975, the U.S. Army was designated as the SinglP. Manager within['(:\[' for 
convP.ntional anmunition disp:>sal/demilitarization. Conventional ar.munition 
does nnt iriclude nuclear or lethal toxic chemical munitions and there e.re no 
biological \VeaJX)ns in the CC0 inventorv. 000 Directive 5160.65-M delineates 
the Single Manager CU1d individual servic:P. resp::msibiliti~s for this pn:x:i1a111. 
One puq:oSP. of the Sinqle Manager concept i!" to achieve the nnst P.fficient a"ld 



econanical management of di5l=0sal and demilitarization ootions while ensurina 
safe operations and canpliance with envirorunental regulations. 

b. Other Military Service Demilitarization Programs. Demilitarization 
efforts conducted bv services other than the U.S. Arm</ under the auspices of 
the Single-Service Manaqp.r are relativelv small and are generally confined to 
SlJRXlrting local operations that irn=lude manufacturing and R&D pIC)3IdllS. 
Additionally, the demilitarization of certain SP .. ri.ri.ce-unique weapon systems are 
handled by the individual services. ~les of this type of ope.ration include 
large rocket, missile Il'Otors, and torpedoes. Individual service 
responsibilities include funding, facilitation, and denilitarization/disposal 
techoology developnent for service-unique ~pon systems. 

c. U .s. 'ArI1rj Training and Doctrine Ccmnand ('!'RADXJ and U. 5. kr:my Forces 
Ccnmand (FO:l&XM) Programs. 

(1) Training. TRAOCC a.rd FOFSCCM have the missions of training troops 
for canbat and maintaining that readiness capability. As such, live fire 
training exercises are an inherent part of these missions. During artillery 
and mrtar live fire train.inq f'..xercises not all propellant charges are used. 
The disp:>Sal of excess propellant charges is considered a part of the training 
exercise. All functions associated with live fire military training events are 
not considered to be demilitarization or waste di5F0sal operations and; as 
such, are exE!tlpt frau R:RA regulatory requirements. 

(2) Range Clearance. Impact areas on live fire anm.mition ranges are 
pericxiically cleared of unexploded ordnance. As a secondary mission, Explosive 
Ordnance Disposal (E'XD) personnel wtx:> SURX>rt installations with the management 
of training ranges. Operational requirements, in the interest of explosive 
safety considerations, require unexploded ordnance to be destroyed in place on 
the range. Ordnance that has failed to flmction as designed is inherently 
dangerous to trove. P.anqe maintenance includes the destruct.ion of unexploded 
impacted rounds as the safest method of explosive hazard elimination. 'nle 
destruction of unexploded i.n;acted ordnance i terns found on impact ranges and 
destroyed on those impact ranqes is also considered to be an intregral part of 
a training mission and is, therefore, e.."C~ fran RCRA regulations. 

( 3) Defective Mm.mi tion. On occasion defective amrun.i tion or 
ordnance items are identified by arrm.mition inspectors assigned to military 
installations. 'nlese items are retained in the installation's amnunition 
inventory for disposition detennination which is a function of. asset value and 
safety considerations, ( i. e. , unsafe to handle or unsafe to use for its 
intended ?llPOse). If the itans are unsafe to handle, imrediate disposal is 
authorized and perfonned by EXD personnel or eouivalent Federal civilian 
personnel. If the itens are safe to handle but unsafe to use for their 
iJ1tended p.i.rp:15eS and are valued at less than Sl, 000. 00, the U.S. Arrrr! has 
authorized demilitari7.ation as an executable option. However, hazardous waste 
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rP.OUlations do not applv at this tir.e, since the demilitarization option, if 
exercised, is not an iri:-eversible decision and those itens may still be 
retlL.""nP.d to a U.S. ADny Materiel Camand (AM:) installation for reworlting to 
meet specifications. Disposition of defective items that are safe to handle 
and are valued at over $1,000.00 require special disposition instructions frc:m 
the respective Item Manager. 

(4) Turn-Ins After Trainina Exercises. Armllni.tion that has been 
issued for live fire training exercises that is not actually used and remains 
in urx:ipened packages is returned under accamtability to anmmiticn issue 
points for reinclusion into the inventory. Unpacked anm.mition or anmmition 
in opened packaqes is also returned to the anmmition issue point under 
accountability and is inspected for SP..rvi.ceability prior to being returned to 
the invP..ntory. Unserviceable armn.m.ition is segxegated for subsequent 
disposition determination. 

(5) TUm-Ins During 1'.rmesty Pro;tams. Military installatioos that 
conduct live fire training e."Cercises have instituted a no questicns asked 
arrm.mition turn-in amesty program to reduce the mi~tion and any 
subsequent inappropriate disposal/use of military anmmition and ordnance. 
Generally, soldiers are briefed before and after training events that retention 
of anm.mition is illegal. For those individuals who initially ignore these 
warnings, amnesty collection points are designated on installations where 
soldiers may deposit ammnitian with no ouestions asked. Mmmition items 
deposited at these aJm'leSty points are often damaged and/or have unrecognizable 
nanenclature identifications frcrn a quality control perspective and usually 
involve very low quantities. As such, these items are not suitable for 
training reissue. 'lbrough this program, aimmrition is b~ back \lMer 
military control and included in proper military storage accountability for 
subsequent disposition deteJ::mination. 

d. Manufacturing Plant Explosive Wastes and Off-Specification Errl Items. 

(1) During the rranufacture of military P-nergetic materials, off­
specification and waste propellants nnd explosives are prcxiuced. 'lbe types of 
wastes produced during manufacturing operations include production rem.ants, 
scraps, and clean-up residues. The quantities of wastes and off-specification 
propellants and explosives requiring dist=esal are minimized to the maxim..m 
extent that is technically fp.asible through reclamation and recycling 
procedures. Production wastes and off-specification materials that can be 
incinerated safely a.+e destroyed in explosive waste incinerators (EW!s) at 
those installations with this type of equipnent. 'I'1ose materials that are 
considered to be too unstable and, therefore, unsafe to incinerate are 
destroyed by OB. 'Ibus, for safety reasons there has to be OB/00 capabilities 
at plants that manufacture energetic materials. Off-si:ecification and waste 
energetic materials that cannot be reclainEd or recvcled are detennined to be 
wastes and hazardous waste regulations awly at the-ti.Ii-e of that detennination. 
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( 2) During the loading, assembling and packing of military anm.mi. tion, 
and ordnance end items, o:f-specification items arP. occasionallv procbred. 
'These items are not imnediatelv considered to l:e waste because they can l:e and 
often are rer...urked into specification items where technically feasible. 
However, once a determination has been made that items cannot be rerworked, they 
are classified as waste and where applicable as hazardous waste. 

e. ~ EX::O Operations. 

( 1) U.S. Amrf EDD uni ts are primnil y tactical mill tary units which 
are trained to supp:>rt deployed forces in war enviroments. EXD units during 
peacetime make use of their practical technical knc:Mledge of ordnance 
functioning, design, and carposition to the benefit of state and local 
cat'IIllnities and those civilian officials who are occasionally forced to deal 
with emergencies involving military ordnance that has migrated into their 
c:x:.mtl.11'1ities or is involved in ccmnercial carrier accidents. ~ EID 
resJXX15eS to the private sector also involve .inprovised n=ntriHtary items 
(hcmemade lxmbs) and foreign COlD'ltcy anmmition and ordnance items brcu;ht into 
the United States as souvenirs fran war zones. GP..nerally, EXD units oo not 
provide routine destruction of CCTI1rerical explosives collected fran civilian 
sectors. 

(2) Basically, EXXJ units provide arergency services to protect 
citizens, return military ordnance to ccn;:etent authority, institute proper 
accountability, and if determined to l:e appropriate, destroy these items within 
the capability of the EXX> unit's host installation. During EXD etergeney 
reSJ;X>nSeS the risk level may require, in the judqerent of the senior EID person 
on-site, that on-site/in-place d.isp:::>sal l:e conducted, since transportation 
~d present an unacceptable explosion hazard. !f the ordnance item is cleesred 
by the senior EXD person on-site to l:e safe to transport, then the preferred 
option is to transport the item to a military RCRA pe.I.Initted OB/00 facility for 
trea'Cnent to avoid the exposure of citizens and their property to risks 
associated with an explosion. In ITDst cases, the anmunition it.en can l:e 
transported to such an OB/OD site. The procurerrent of all transportation 
manifests and EPA arergencv permits, where necessary, for dis{:x>sal involving 
DOD owned assets is the responsibility of the U.S. Arrly. For emerqency EDD 
resp:::>nses that are determined on-site to involve JX)n-IX)[) owned assets, this 
responsibilitv rerrains with the civil authorities r.ot the U.S. 'Arrrrf • Existina 
i:olicy must l:e waived to allow for the d.isp:::>sal of nc:m-ca> assets on COO 
propert"J. Unrelated, nonrecurring incidents typify these emergency operations. 

3. Existing Alternative Technologies to OB/CO. Multiple past efforts have 
proven there is no single demilitarization method or technology that will 
satisfy all of the requirenents to safely d.isp:::>se of the rrultitude of items in 
the existing SDPDA. Also, OB/OD is not an acceptable demilitarization 
technology for many rruni tion i tens, ( e. g. , snoke filled and incendiary i terns 
and in-proved conventional munitior:.s (ICMs) that contain nultiplP. items such as 
Canblets). Existing U.S. Army p:Jlicy prohibits OB/OD of r.any of the 
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pyrotechnic items filled with srckes and dves. However, the U.S. ArI!rf has 
equiµtent developP.d or under developnent that can reduce the size, catVert, 
and/or dispose of a large portion of the current SDPOi'. through disasseni:>ly. 
Demilitarization in most cases C'Onsists of disassed>linq the m.mition into a 
configuration that is appropriate for the final disposal process. This mav 
involve cutting, punching, shearing, disasserri:>ly, or separatiat (renuval of 
enerqetic material fran the munition case) of the CU1pments and energetic 
materials. 'The nature of the l"!"laterial i;:uts these processes at a greater safety 
risk than OB/OD. 'These disassembly and separation processes are ver1 rarely 
the final disposal step. 

a. Separation and Disassembly Technoloqy. In DDSt cases separatioo or 
disassembly of munition items is required if the method of destruction is other 
than OBiOO. Limited disassembly is sanet.im!s IX>SSible for items that are 
suitable for 00 operations but not suitable for other theJ:mal treatm:!nt 
operations. Many methods of explosive cncp.,nent separatia\ have been used aver 
the years. 'I11ese methods are labor and energy intensive and have the t:.era..ncy 
to generate hazardous waste and place workers- at a greater risk than C/8/00. 
Installations that have equi;rrent to perfonn these separatiai methods have been 
used little in the last 15 years, and need extensive upgrade to bring them into 
crnpliance with today's Piwirormental and safeb1 standards. I.'l addition, these 
uni.ts may have residual explosives in internal pltnbing that "10Uld be an 
explosive safety problem if upgrades \llere irrplemented. A brief description of 
sate of these existing U.S. A:mr:f technologies follc::ws: 

(1) Hot Water Washout. A prcx::ess that uses either a stream or jet of 
low or high pressure hot water to separate energetic materials fran rrunition 
cases. This method has generally been enployed to rBtDVe trinitrotoluene ('!NI') 
or similar semi-rreltable explosives :fran projectile txxlies. 'nle Mmmi.tion 
Peculiar E:quiµnent (A.PE) 1300 unit is an E>..xatrple of this type of tec::hnoloqv. 
These units were operated during the late 60s and early 70s to separate 
explosive fillers and recover projectile txxlies for subsequent reloading. 
'Itlese units did not have waste water treatrrent capability and ~l~ unlined 
lagoons whf'..re excess explosive contaminated water penreated into the 
surrounding soil. P.estoration projects are currently underway at affected 
installations. Only one U.S. Anet'-! installation, Lexington-Blue Grass Anrty 
De"E=Qt, Kentucky, has an ooerational APE 1300 unit. Nine other U.S. Anny 
installations ha~ either- laid awa~, or dismantled their units. 

(2) Stearoout. Stearrout is a process that direct!~/ awlies steam to 
the energetic material filler to meltout and separate it fran the rcunition 
case. This process is the crost efficient separation pI'OC'P.SS c:urrentl~ 
available. However, the process produces explosive contaminated waste water 
(less than for water washout) . This pI'OC'P.ss is also lbnited to ireltable 
explosives. The U.S. Army has a steimout unit that is operational at Crane 
Army Anmuni tion Activity, Indiana, and laid away equir:ment at CornhuskP..r Armv 
Arrmmition Plant, Nebraska, Newport Army Amnunition Plant, Indiana, nnd Pi.J'l.e 
Bluff Arsenal, Arkansas. The U.S. Navy has an o~ational unit at Y.evport 
Naval Weapons Station, Washington. 
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(3) Autoclave. ':'he autoclave is an enclosed chamber in which heat is 
a-wlied to the exterior of a nunition to meltout the explosive filler. '!his 
tedmique is not as efficient as applying stean directly to the filler. 'n1e 
autoclave, when configured properly, reduces the am:unt of explosive 
contaminated water produced. It is limited in awlication to only those 
explosives that are rreltable, such a!'l '!NI'. 'lbe U.S. Army has an operational 
autoclave that is in use at Ravenna ~ Arnmmition Plant, Ohio. 

b. Desttuction. The alteni.ative destruction methods to OB/OD that are 
currently ~loyed by the U.S. Arrey rely primarily on incineration to 
demilitarize enercetic materials. Due to safetv consideratials, the mx:inum 
quantity of conf~ e..'Cplosive ~..r item that can t:e processed through any 
existing incinerator is 600 grains. 'Illerefore, nDSt items that are to t:e 
destroyed by this means rri.ist .t::e disassembled, separated, or processed in sane 
manner to prevent detonations that would damage or destroy the incinerator. 
'Ihi.s additional processing adds to the inherent risk invol~ with these items. 

(1) APE 1236/2210 Rotarv Kiln Incinerators. The APE 1236/2210 
incinerators are used for the destruction of small anns armunition and ordnance 
items that contain less than 600 grains of confined explosive material in each 
item. The APE 1236 is the u.s. Annv's standard unit and is currentlv 
undergoing upgrade to rreet environmental regulatory standards. 'nle u.s. Azmy 
has two APE 2210 incinerators, which are a variation of the APE 1236, located 
at Hawthorne ADny .a.rmunition Plant, Nevada. One of these incinerators is in 
the current APE upgrade program. There are 18 APE 1236 incinerators located at 
various U.S. 'Ancrf installations. 'I\.1elve of these incinerators are in the 
current APE upgrade program, of which one is a prototype not used for routine 
disposal. In addition, Pine Bluff Arsenal has an incinerator with the same 
basic design as the APE 1236. This unit has been upgraded independently of the 
APE 1236 upgrade program. 

(2) Explosive Waste Incinerator (~}. The EWI is also a Jt'Odified APE 
1236 which has a different feed system to acmmodate bulk (unconfined) 
energetic materials (up to 5 )Xlunds per serve for a total of 300 FO\lilds per 
hour) and air pollutiol'! abatem:mt equip-rent similar to the APE 1236. 'I1'le U.S 
Army has 7 of these units at ICMa, Kansas, Lake City, Mississippi, Radford (two 
uni ts) A.rmy .ar.mmi tion Plants, and Savanna ~ Depot Activity. All of these 
writs, except for the one at Savanna 'Aimy DP.pot Activity, are currP..ntly 
operational and permitted. Although not APE designated units, three of these 
writs were included in the current APE upgrade p1031am. 

(3) Fluidized Bed Incinerator (FBI). 'nle FBI uses air to entrain 
solids in a highly turbulent CCJTibustion chamber. This equipnent is not used' 
for incineration of e..'Cplosive materials rut has been used for incineration of 
riot control agents and non-explosive munition fillers. nie U.S. 'A.rrcrf has one 
of these units at Pine Bluff Arsenal, Arkansas, which is FCRA. pennitted, and is 
operational. 
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(4) Electrochenical Feduction. Elect:rochEmical reduction is a 
disposal process based on the chemical reaction caused by an electric current 
that converts energetic rraterials to less reactive materials, inert and/or 
other useful prcxiucts. This process is only applicable to a vecy select few 
rmmition fillers. Efforts to date utilizing this technology have achieved 
1 i.rni. ted success • 

lS) Chemical Conversion. CUrrently the U.S. Amr/ is disposinq of 
sulfur trioxide-chlorosulfonic acid solution (FS), a bulk szrcke producing 
mixture, by chemical neutralization. nus process involves cazi>i.nincr FS with a 
lilte slurry in a 4 million gallon vat. The chemically neutralized prtX!uct is 
then discharged to the sanitary se'#er system. 

(6) Western Area Deni.litarization Facility (WADF). 'n1e WM>F, located 
at Hawthorne Army Amnunition Plant, is a uni.a:ue facility that was designed and 
built by the U.S. Navy specifically for the demi.litarizat.iqn of military 
anm.mition and ordnance items. 'n1e U.S. 'Army assmed nanaqement of WADF in 
April 1984. The facility was originally designed to operate ai a 3-shift, 
8 hours per shift, 5 days per week basis for each of the operational 
carp::>nents. Due to certain subsequent! y identified safety and/or interfaCf! 
problans, the facility cannot currently be operated as designed. fbi.iever, 
specific .individual canp:ments of this facility can and have been used. A 
recent review of the SDPDA inventory at Hawthorne Aml'f Anmmi.t.ioo Plant 
indicated the torui.age in that account was sla1ly increasing. To provide an 
option to alleviate the associated storage problan, a pi:oposed six year 
workload program was developed that identified all items that could be 
danilitarized in WADF ccxtp::lnents assuming a dete?:mination was nade to actually 
danilitarize these assets. During this review certain items were identified 
that could not be processed through WADF. 

(7) Enviromental Pennitting Status. RCRA pellllits have been granted 
for the El-rrs located at Icwa, Kansas, Lake City, Mississiwi, and Radford (b.u 
EWis) Army Amrunition Plants. EWis at Ia.ra, Kansas, and Lake City Arrrrj 
Armunition Plants are currently being operated urrler the RCRA 720-ha.ir 
shakedown provision. A final FCRA pennit for reactive hazardous waste only has 
beE>.n issued for the deactivation incinerator at Iowa ~ Anmmition Plant. 
Also, a final RCRA permit has teen issued for the fluidized bed incinerator and 
rotary kiln deactivation furnace at Pine Bluff Arsenal. :RCRA Part B pennit 
awlications have teen prepared for ten APE 1236 inci..nP..rators located at the 
following nine installations: Anniston, Lexington-Blue Grass, Red River, 
Seneca, Sierra, Tooe~e (O..U APE 1236s) Army Dey:ots: Mc:Alester Anrrf Amtunition 
Plant: Hawthorne Army Arttnuni.tion Plant: and Crane Arm'f Armunition Activity. 
With the exception of Hawthorne Arrey Arrmunition Plant, all o~ these 
installations either have or will have sut:mitted :RCRA Part B pennit 
applications by January 1991. The application for Hawthorne Ann:v Anm.mition 
Plant will be sutmitted mxm canoletion of additional hardware rrcx:iifications 
and engineering drawings.· The first of the trial hl%Tl tests is scheduled to be 
r.onducted at Lake City in late February 1991, followed by Iowa in April 1991: 
Kansas, Anniston, and TCX)ele will follow. 
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c:. Hazardous Waste Minimization (HA?.M!N) Ptu3tam. 

( l) The U.S. Navv is investigating ways to develop and derratstra.te a 
technology to recover scrap propellant generated durinq manufacturing 
operations. The recovery will include propellant prcx::ess m:xlifications and 
equip?Ent to cut and consolidate the scrap. The intent of this Ptu3Idlll is to 
eventually return scrap propellant to the suwlier for rework into raw 
prcxfuct. 

(2) In order to identify areas where reductions in the generation of 
energetic material wastes can be made the U.S. Army is conducting HAZMIN audits 
at its production plants and also those involved in loading, assembling, and 
pack.i.ng nmrition items. These audits focus on all hazardous waste streams 
including propellants and explosives. Technical recx:u1uendations for cart>leted 
audits are under review for :possible inplenentatiat. 

(3) The U.S. Army requires that HAZMIN cxnsiderations be included in 
all acquisition plans and rrodernization progtaius. 

(4) The U.S. Army requires each of its installations to prepare a 
HAZMIN plan. The Army has an overall goal of 50 percent reduction of the 1985 
waste generation volUITE by 1992. HAZMIN plans have to include all hazardous 
waste generation streams, specifically including those involving energetic 
materials. The U.S. ArnrJ recognizes HAZMIN as a vital part of envirorrrental 
carpliance and therefore has mandated reduction in hazardous waste oeneration 
at all of its installations. 

d. Recycle Program. The first option considered and one of the main 
rrethods for disp:>sal of militarv anm.mition and ordnance and/or ~ts of 
munition items is recycling. The U.S. Azmy is currently operati.ncJ a White 
Phosphorus (WP) Conversion Plant at Crane 'Ar1rrf Amrunitiai Activity. 'Ibis plant 
is used to convert the WP containP.d in mmitions to phosphoric acid which is 
then sold to ccmtercial industries for manufacture of fertilizer. This proqram 
is very successful and has resulted in nearly all of these nun.itions beinq 
demilitarized. Approximatelv one rrore vear will be required to dani.litarize 
the remaining inventory. - -

e. Foreign Militarv Sales Program. Another rrettxxl of dis:posing of 
munition items in the SDPDA is to sell them to North Atlantic Treaty 
Organization rrenber countries and other CClDltries that are allied to the United 
States. This program has met with a lot of success and is used at every 
l"lpfOrtuni ty. 

4. Ongoinq R&D Prcqrruns to Supplement and/or Replace 00/00 Technologies. 

a. The U.S. Army Toxic and HazardCXJS Materials Agency (USA'IliAMA). The 
Technical SUpf:x:>rt Division of USA'l'HAMA is investigating the use of waste 
energetic materials as a supplerrent to fuel oils. The two primary explosives 
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under studv are '!UI' and cvclotrimethvlenetrinitramine (RDX). Lalx>ratorv and 
bench seal~ tests have verified the princiole as a "-Orka.ble alternative-. Pilot 
scale testinq is under#ay to develop fuel mixing/feeding procedures and to 
detennine fuel mixture energy parameters. Using the energy stored in these 
explosives reduces fuel consumption while eliminating what "'10Uld otherwise be a 
p::itential hazardous waste. Inforniation to date indicates that the use of waste 
explosives as supplements to fuel for boiler plants appears to be a viable 
rre.ans of utilizing waste energetic materials. Before this technol~' can be 
fielded, explosive safety considerations, due to the location of boilers in 
administrative areas, will have to be overc:cme and may prove to be a lirnitinq 
fact.or. Adiiticnallv, explosive materials will have to be ~ted fran 
munition items and due to the sna.11 quantities of explosives that C'".an be used 
as supplerental fuels only a sna.11 percentaqe of material that is typically 
demilitarized could be disposed of in this manner. Overall safety and risk 
consideration will make it difficult to field this technology. 

b. The U.S Army Defense Mm.mition Center and School (USADACS) Altf>..rnati~ra 
Technologies Studv. USADACS, located at Savanna Annv Deoot Acti.vitv, Jllinois, 
has recently canpleted a literature research study on alternative -
technologies. This studv surnnarizes and docurtents past, present, and JX>t.P..ntial 
tP.Chnoloc:ries which are divided into 11 main technol.oqy families depending on 
rrunition and type of enerqetic material utilized. Pranisinq technologies are 
and will be included in future R&D ·pr031ams with an ~sis placed uprn safety 
features. Sare of these include the following: 

(1) Cryofracture. 'Ibis process is under developnent with an errphasis 
towards developing a technology for the deniljtarization of lethal toxic 
military chemical agent m.m.itions. Hc:Jwever, the technology may have 
application for conVP..ntional armunition demilitarization too. In the p:roress 
liquid nitrogen is u5ed to embrittle the m.mitian casing which then enables it 
to l:e fractured in a 1, 000-ton press. 'nlis technology rnay prove to be a rapid, 
safe methc:xi to reduce the size and exp:>se explosive filler material contained · 
in munition items. The fractured parts of the m.mition/e.xolosive can then be 
incinerated if they are srra.11 enough. 

(21 Pater Jet Abrasive CUttina. This is a rrethod under develq:nent 
for disassembly of rm.mi tions. A hiqh pressure water jP.t with entrained 
abrasive is used in the process. This rrethod ~d generate e."q)losive 
contaminated \·rater. There is also a safety considP.ration that has to be 
resolved involving the undefined effects of high pressure water r:anhired with 
abrasive material impinging on P..xplosive materials. 

(3) High Pressure Washout. '!his prcx::ess uses a stream or i~t of high 
pressure water, up to 55,000 pounds per square inch, f'.o separate energetic 
materials fran rmmiticm r.ases. This technology is under developrent and may 
prove to l:e usP.ful for press loaded mmitions that have internal pltmbinq which 
renders existing- washout methods ineffective. This svstem will also ge..,erate 
explosive contaminated waste watP..r. '!here are also sare safety concerns 
involving the inpact of a high pressure water jP.t on energetic rrater.ials. 
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(4) Solvent Washout. This is a orocess that uses a liouid to dissolve 
eneroetic materials loaded in munitions. · Seve.ral licuids have been 
daronstrated to achieve the desired separation. ~, the liquids 
in'J'estigated that can solvate explosives tend to have unwanted p~ies such 
as carcinogenicity, toxicity, or flarrmability. They also have inherent 
riisp:isal problems. 

(5) SUper- and Sub-Critical Extraction. This is a develoµtental 
methcd to se-parate energetic materials fran rramition casings. The process uses 
a rnaterial that is a gas at atltOspheric pressure but converts to a liquid under 
pressure. In the liquid phase, the material can be used to dissolve energetic 
rnaterials. When the liquid becates saturated, the pressure is reduced which in 
turn causes the liquid to revert back to a qas causing the dissolved energetic 
material to precipitate out. Ideally, the system \¥0Uld be a closed loop system 
so that the gas could be C"Ollected and reused and the precipitated energetic 
material recla..ined or destroyed as awropriate. 

(6) Biodegradation. '!his process uses micro-organi~ or fungus ro 
consurre energetic materials and thus produce a less hazardous or inert 
material. The rret.hcrl is under developnent for use in disposinq of red and pink 
water produced during the manufacture of explosives. The ItP.thod may also be 
useful for the treatJnent of waste water generated fran other danilitarization 
cpP...rations. 

c. The U.S. Army Armarrent, Mmritions and Chanical Ccmtand (.aMX'CM) OB/00 
Emissions and Residues 01.aracterization Study. 

( 1) Until recently very little field/experi.nenta.1 data existed for 
emissions and residues generated during OB/OD operaticns. Up to this tine, 
emissions data \.Jere based on theoretical calculations derived frc:rn catp..Jter 
rncrlels. 

( 2) tvi th the prcmulgation of enviromental regulations for OE/00 
operations under K:RA it tecame apparent that experi.nental data collected 
during field testing of explosives and propellants by OB/OD were a necessity 
and would provide a valuable data base. 1'lis data base could then t:e used bv 
CCO canp:ments to assist in the preparation of RCPA SUbpart X and air emission 
permit applications. 

( 3) To accanplish this, an OB/00 emission/residue test program was 
established for ab::>ve ground dernilitarization q::lf".rations only and has bePJl 
ongoing for awroxilra.tely the last b.u and one half years. The purpose of this 
study is to characterize emissions and residues fran the OB/00 of sare of the 
rrore ccmron explo~ives and propellants and to detennine the inllact, if any, to 
the environrrent and human health caused bv this practice. The study was 
rrcdified to also include tMnufacturing residues frc:rn [X)[) manufacturi.nq plants. 

(4) Alrong the materials tested bv OD were '!WI', Canp::>sition A, 
F.Y.plosive D, and ROX. The OB test includea sinqle, double, anci triple based 
propellants. The manufacturina residues includea in th~ OB tests C'Onsisted of 
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·:ar:..ous double base and cc:mp::>sit.e rocket and missile ITDtor propellants. 

(5) Air and soil ~les ~ collected and analyzed for t:arqet 
a.nalytes in all pollutant categories. Treatment efficiencies are also being 
calculated by determining residual material left after thA catblstion and/or 
cetonation. It was deteI:mined that ground water testing was beyond the scope 
of this study and was not addressed. 

(6) Testing in the first ~ of the pr:CXJLdlu has been ~leted and 
the final ~port is being written. Data collected indicate that aR>raxinately 
98 i:ercent of emissions frcm detonation and 99 percent fran burning go to 
carbon dioxide and water. The large hot fireballs (6,000 to 8,000 deqr:ees 
F~~'i.eit) generated during 00 of high explosive nmri.tions effectively des~.' 
wc.ste constituents considered hazardous bv EPA. nus holds true onlv for 
detonations involving 2,000 or nore of hi9h explosives. Detalations.of less 
than ?,000 pollllds of explosives do not produce the efficient fireballs reauired 
for cc:mplete destruction. Analyses of the data irdicate that emissions frcm 
OB/OD generally fall .... ~11 within Federal and !';tate enviromental guidelines and 
standards. 

(7) Future plans for the 00 emissions/residues test program involve 
under ground ~etonations of energetic materials suitable for 08/00 that are 
currentlv in the SDPDA and the develoµrent of an atnr:>~ic dispersion ITDdel 
for these types of operations. 

( 8) This stud.y has yielded data fran which emission factors have been 
calculated for prc:xlucts of carblstion for tested materials. 'Ibis data base 
will be of value in cqnducting health risk assessrrents requ.:i..red under the 
provisions of FCRA SUbpart X. 

d. The U.S. Anny :Research, Developrent and Engineering Center (ARDEX:). 
Currently, demilitarization of IIUnitions is funded with <JE:erational and 
1·!aintenance, 'Amry, (CJ.1A) type funds. Because this is also the type of furding 
used for personnel salaries there often has been a tendency for shortfalls to 
occur in su:pflOrting the demilitarization program including its R&D efforts. 
Starting in fiscal year (F'i) 1992 (1 Oct:dJer t.hroug:h 30 Septstt>er), the 
cerni l i tariza tion program will be funded with Procurement Armuni tions, Arrrr!, 
(PM l funds. By law, new technology cannot be developed using PAA funds , 
thP..refore the technology develq;:ment portion of the demilitarization pL031C1111 is 
being transferred to ARDEX: and will be funded with lesearch, Developtent, 
Testing & Engineering (RI7I'&E) funds. This administrative chanqe is designed to 
resolve the problem of past insufficient funding levels for the 
dernilitarization ptexjr:am and allow for the developnent of further alternatives 
t:o OB/OD. Initial projected fundinq levels are $83 thousand for F'i91 and $1 
million per year for FYs 92 through 97. 

A. The U.S. Army Production Base Modernization Activity (PE.MA) • In order 
to identify alternate technoloqies, other than 08/00, for treating propellant 
and e.xolosive production wastes P9MA has caTipleted a technological review of 
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av-ail.able ccrnrercial incinerator technoloqies for military adaptaticr,. Cmcept 
designs have bP.en investigated which include rraterial feed systems, l:m:ner 
paraneters, and p:>llution control equiprent. A project has been sutm:i.tted for 
:undi.ng to develop a pilot tmit to de!oonstrate adaptable technologies. 

f. other Military Service Programs. 'Ibe U.S. Navy is develq>in:; an 
incinerator to destroy munitions that contain CX>lored sm:ike and flare 
CC1TipJsitions. Along with develq:ment of the incinerator, the p~Lam includes 
the develcµrent of real time emission gas nonitoring systems for polynuclear 
a.ranatic hydrocaroon (PAH) ~ and trace metals. Problems may be 
encountered in separating these rraterials fran the m..mitian. 

g. Inter-Service Pr03I&llS. 

(1) 'The Joint Ordnance Ccmnanders Group (Jcx:G) • 'nle foollnitioos 
Demilitarization and Disposal SUbgroup of the .roe:; is ~an R&D ptogtaru 
for the demilitarization of large rocket and missile motors. '11lis organization 
r.onducted a survey of technology developnent efforts within govp.zinent::al 
organizations, industry, and acadeni.a. Identified existing and P.rrel:'ging 
denilitarization technologies ha.VP. been narrowed down to four potentially 
feasible R&D projects. The overall p~tam addresse.q both near tem disposal 
of Hazard Class 1. 3 (will vigorously b.1rn with potential to detonate) 
propellants and long te:on df!nilitarization of Hazard Class 1.1 (unccnfined it 
may detonate) propellants and explosives. Three emerging technol03ies have 
been selected to renove 1.1 enp..rgetic materials fran rrotor cases. 

(2) Large :Rocket/Missile Motor (LRM) Demilitarization P-i:o;tam. By 
1996, there will be over 83.9 million ixrunds of LR-! solid propellant that will 
need to be demilitarized as a result of managing the Intercontinental Ballistic 
Missile's (ICBMs) nonnal life cycle supp::>rt PI"03Ldltt and the proposed 
disannanent treaties. I.ong-teI:m storage of these itmes is expensive, rut JtDre 

i_nµ)rtantly, will µ:>se an e."q>losive safe't'! hazard. A Joint Service 1™ ad~ 
working group has been organized and has already conducted a disr-osal 
technology review. Several technologies that enccrnpass the steps involoved in 
LRM disp:isal have been identified. These technolCXJies include bioloqical 
treatment rrethcxis, hioh-pressure washout of energetic traterials, critical fluid 
P_~action, incineration, su:per-cri tical fluid oxidation, and biodegradatioo, 
and are in various stages of developrent. In addition, the tP-chnologies that 
are available in associated industries are also being reviewed and stOOied for 
their status and applicabili't'J. 

13) Joint A.nny-Navy-W\SA, Air Force (JANNAF'l !nter-Agency Ccmnittee. 
The safety and Environmental Protection sutx:x:rmritt.P. of ~M'.is addressi.na 
technologies for ordnance demilitarization and disposal or reclamation of 
propellants, explosives and pyrotechnics (PEPs) • The sulx:cmnittee corxiucts 
h1orkshops which provide a fotun for governnent, scientific, and industry 
representatives to f'.leet and exchange technolcqy and related informatioo. 
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..._echnology ~view. Several technologies that ~ss the steps involved in 
LF'M disposal have been identified. These technologies are in various staqes of 
devel0ptent. In addition, the technologies that are available in associated 
industries are also l:ei.ng revie'Nled and studied for their status and 
ai:plicabili ty. 

5. Demilitarization Equiptent Upgrade Programs. 

a. 'I11e U.S. Arrrrf is implementing a progzazu to upgrade twelve APE 1236 
incinerators, three El-rrs and one APE 2210 incinerator which are used to 
demilitarize arrmmition items and l:iulX explosive wastes. 'Ihe APE upgrade 
p!03zat11 includes mxlifyi.ng the feed system to aa:nauodate a oarplterized 
autanatic waste feed cutoff, installing a high ~ture afterl:mner, gas 
cCXJlers, a sh.rcu:i to trap fugitive emissions, and other air pollution cx:ntrol 
equipnent. 'Ibis equipnent is limited to small items and has a history of 
requiring CCitJplicated nr:xiifications to rreet emission requirements. 'Ihe ability 
of the design to rreet satndards has ~tet to be proven. 

b. Incinerators at the following 15 U.S. kmrj installations are included 
in the APE upgrade program: three EWis at Iowa, Kansas, and Lcike City Array 
Antnunition Plants, one APE 2210 incinerator at Hawthorne ~ ~tion Plant, 
and ~lve APE 1236 incinerators at Anniston, Ietterkennv, Lexinqton-Blue 
Grass, Red River, ~.neca, Sierra, Tooele (b.o APE 1236s) 'AnTrv Deoot, Savanna 
Arrey Depot Activity, ~ester Ailny Anmmi.tion Plant, Crane Armv- Nrm.mition 
Activity, and Fort Richardson. The second incinerator located nt Tc:oele Arirf!I 
Depot is used to develop anmmition feed rates, to perfonn test bJrn projects, 
and to provide operator certification training. 

c. The APE up:Jrade p!03Ldlt1 began in 1987 and will continue into at least 
1992. As of Decenber 1990 the following progress has been made: 

( 1) All upgrade hardware has been designed and procured. ShiprP.nt has 
!:::een made to 14 of the 15 installations. 

(2) Major hardware installation has occurred at 9 incinerators. 

(3) Sare late hardware rrodifications -were made after the initial nine 
upgrade contracts ~re awarded: sane were accarplished through contract 
vehicles, while others were accanplished by the U.S. Anny APE technical te.ams. 
r'bilfications at three incinerators have been carpleted, three require 
attention fran the APE teams, ar.d the final three require sc:rre further contract 
m:::x:lification ~rk. 

( 4) L'pgrade specifications for the last seven incinerators are beinq 
prepared. Of these, contract awards for Lex.i.ngt:on-Blue Grass Arrrrf Depot and 
McAlester Army Armllmition Plant are projected for July 1991. The remaining 
fi"Ve awards will follow over a 6-m:>nth pericxl. 'I'1ese newer specifications will 
incorr.orate the features that required rrodif ications to the first nine 
incinerators. 
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6. Pnlicv. 

'!'he Arrtrj has existing policies and regulations which mandate all OB/CD 
:acilities to be in full carpliance with all applicable Federal, state, and 
lcx:al environrrental regulations. Policies outline the types of 00/CD 
operations that require canpliance with OCRA hazardous waste management 
requi.rerrents as well as define tile point at which energetic materials Lecx:aN:w ....... 1e­
hazareous wastes. Fequlations define gp.neral facility standards and 
operational procedures for OB/CO facilities to follow to ensure cxnpliance. 

7. Ongoing ~ X Pennit Awlication Suwart P1031am. 

a. USA'IW\MA, as the Executive Agent for the A:mtf Emriromlental Office for 
'A:mrf Subpart X pennitting issues, has established and funded contracts to 
extend COD's capabilities in the following areas: 

(1) Develop an Army Position Paper on SUbpart X pellnittinc:r. 

(2) Develop an Arrrry Management Plan for SUbpart X pennitting. 

(3) Cevelop an Ai:rny--wide Subpart X Status Report. 

(4) Resolve NODs received for SUbpart X permit applications. 

(5) Establish an autanated waste arnnunition characterization data base. 

b. The issues being addressed in the kI:my Positiai Paper fall into the t\«:> 
broad functional areas of health and environrrental assessments and 
envi.ronrrental perfonnance standards. In the first furrtional area, topics 
under studv include environmental rronitorinq to characterize the current 
migration status of any past releases; gromidwater: surface water and soil 
assessnents; health and P.nvi.romental criteria; waste anmmition 
characterization specifications; and air quality assessments. In the secald 
functional area topics under study include tmit location requirenents; 
selection of appropriate treat:nent technology; design and construction 
requi.rarents; operational inspection and maintP..nance requi..rarents: 
effectiveness of treat:rrent; waste characterization plans; air rronitori.ng plans; 
environrrental !!'0?1itorinq plans; noise consideru.tions, and closure plans. 'Ibe 
objective of this effort is to provide additional environmental guidance for 
the conduct and rronitoring of OB/00 operations; and to ensure that 00/00 
ope.rations are conducted in an environmentally acceptable end regulatory 
conforming rranner. 

8. Safety Considerations. Safety has in the past and continues to play a 
praninent role in decisions to perfonn OB/CO operations. In addition to 
errergency Fm operations, which have already been discussed, the following 
safety factors are considered for continuing 08/00 operations: 
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a. To ?reclude spontaneous canbusticm, demilitarization personnel are 
required to OB in a short pericxi of tirre unserviceable artillery propellant 
with low or no stabilizer renaining. Similarly to prevent accidental 
netonation, any rm.mition that is declared too dangerous to reDCYe frall its 
packaqing, (i. e., 20 rnillirreter U.S. Naval rounds with ~ azide 
foDTIUlationl must be disposed of ~qh 00. 

b. Almesty aro. routine turn-ins of anmmition and explosives result in the 
generation of items that may be unserviceable, ~with or have 
unidentifiable lot or nrnenclature identifications. Installations that are 
requlatorily denied the abilitv to conduct OB/00 operations will be required to 
package, arxi transport these items over public highways, thus, potentially 
eJCEX'SL"1g t.11.e general public to unnecessary hazards. 

9. Regulated Treatm:!nt or DiS?J5al Units Located Within Irrpact F.anqes. This 
section of the response addresses the EPA Region rv stat:enent that •Regulated 
treatnent or disposal writs located within impact ranges will not be pemitted 
due to the inability to adequately rronitor soil or groundwater safely or 
accurately." There are several issues raised by this staterrent of 'fX>Sition: 

a. Surface soils can be tested for residual n.JT, ROX, a.00 heavy netals. 
Based on results, the extent of anv further evaluation can be bett..er 
determined. Sate sub-surface soil- investigation along with leachinq studies in 
lieu of ground water m:mitoring may be warranted. such testing was recently 
conducted at Cait;> Shelby, Mississippi (11 Decanber 1990). 

b. Ground water m::mitoring is not specifically required for SUbpart X 
regulated units and may not be necessary based on the results of soil testing 
and due to the nature of the predaninant activity, (i. e., live fire training) 
on ~e range. 

c. 'I1ie EPA Region ::.I position seems to assurre that there has been an 
assess.rent that in all cases, OB/OD of energetic reactive wastes has an in:pact 
on ground water. The regulation is quite clear that penni ts for t:ti.scellaneais 
units are to cnntain such te.nns and provisions as necessary to protect human 
health and the envi.roI'lrtEnt, includinq, but not limited to, apptoptiate design 
and operating requi.rerents, detection and rronitoring requi.rarents, and 
requi.rerents for responses to releases of hazardous waste or hazardous 
constituents fran the unit. The preamble to SUbpart X, 52 Federal Register 
46946, at 46955, states that an assessrent nust be conducted for each mediun, 
however if the assessment shows that there will be no ilrq:>act on a given median, 
the permit need not specify c:onditions to protect that medium. 

d. Section 264.601 sets out nine·factors to be considered in the 
assessrrent of the impact on ground water or the subsurface enviroment. 
A.Wlyinq these factors to OB/CO operations in irrpact areas should det0nstrate 
that there is no in;lact on ground water and subsurface areas. 
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Ill The first factor includes dle volme, conce:ntratioo, and physical 
and chemical characteristics of the waste placed in the unit. 'Ibe vol'\D! and 
concentrat-...ion determine the maxiJrum arrcunt and cxxicentration that rrav enter the 
ground water. This is an ~r-_.ant factor in assessinq OB/CD activity, since 
the volurre and concentration of waste involved in OB/CD activity is minuscule 
crntpared to the volur.e and concentration of the contaminants generated by the 
impact range activity. Requiring 00 to be ccnducted off range results in 1arae 
expenditures and the µ::>ssible contamination of a heretofore unccntam.inated 
site, a result at odds with the purp:>se of protecting hlmm health and the 
environnent. 

(2) The third factor, the existing quality of ground water, includinq 
other sources of contamination and their amtlative inpact at ground water, 
rrore directly applies to the OB/OD activity in ranqes. Even witln.It testll¥J, 
lcqic dictates that whatever effect, if any, OB/00 activity might have on the 
ground water, the range activity gene.rates the very same ~ in far 
great.P..r volune in a nuch less controlled ( frcm the regulatiam point of view, 
uncontrolled) enviroment. The preamble (page 46956) states this factor is 
useful in predicting the incremental risk of the new unit. If there is no 
measurable increnent of risk pre!::ent due to the existence cf another source of 
contamination, then the c=tssessrrent \r.Ould shCM that the OB/00 activity in the 
ranoe would have no inpact on qround water quality. 

(3) '!'he si.."rth factor focusPs on land use pattems. Given the relative 
pe.nnanence of military impact ranges and their mi.suitability for any other uses 
(except OB/OD activity) the land use factor shalld µ:>int favorably to c::aitinued 
OR/CO activity in ranges without requiring ground water m:nitorinq. 

(4) The other factors are relevant only if there is not anothP...r sairce 

of contamination existing. 

e. Other Issues. 

(1) EPA Reqion IV' s position indicates it has a view ~t fran 
SPA Headauarters concerning the scope nf regulation for IXD OB/00 activities. 
t-..rmv Regulation (AR) 200-1, paraaraph 6-7 establishes policies for the 
application of hazardous wastP. r.anagem:mt requirements contained in Title 40 
Code of Federal Regulations (CFR) Parts 260 through 271 to the demilitarization 
of conventional military munitions, including OB/00 training activities. These 
p::>licies were staffed with EPA without object.ion. These policie!: were 
prarulgated to subj~ OR/OD activity to ~ regulation in only very narrow 
c::..rcunst:ances and with the recognition that the military is the expert 
authority on the arsenal. This was done by very narrowly ~.efininq when 
ordnance is categorized as waste. niese na.rra.r definitions are CXlly 
undP-rstandable when coupled with an understanding of the mU.que dlaracteristics 
of ordnance. For examplP-, paraoraph 6-7b(2) states that unserviceable ordnance 
is not waste if it is safe to handle and store and is accounted for and stored 
together with MUnitions or ordnance in the field service account. Si.milarb1, 
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paragraph 6-7b ( 3) defines waste by the degree of manaqanent and control 
!?rocedures exercised by COD. Paragraph 6-7f declares that assigrment of 
MUI'l..itions and ordnance to the SDPOA or their classification as unservice.able 
are not designations of such itens as waste. Paragraph 6-7d gives ~les of 
U.S. Anny actions which designate ordnance as waste, including disposal bv 
t...ansfer to a ccmrerical recycler, disposal of residues fran 00 or other thermal 
treatJrent, disposal of itans resulting fran treatnent by any nethod that has 
the effect of transforming the treated item into an non~ition or 
non-ordnance item that is no longer subject to U.S. 'AI!:Crf managenent and 
control. 

(2) When ordnance is collected and handled at the installation EOD 
site, it is the U.S. Army's position that ordnance. l:e:x:nes waste upc:n the 
awlication of the treat:nent process. This further denDstrates that the ~ct 
nf regulated OB/CO activity up:>n the envi.roment is negligible and the strict 
regulation requi~ts are not a!JPropriate for units located within i.n;la.ct 
ranges. 

10. Conclusions. 

a. The OClD currently considers it of the utm:>st iJrt:ortance for those 
installations that have su.tmitted Subpart X peimit awlications in Region DI to 
continue to have and maintain OB/CO QFerational capability. The ability to 
exercise a safe demilitarization option as and when it is needed does not 
necessarily equate to perpetuation. 

b. The Single Manager for Conventional Amnun.ition Demilitarization has 
developed an overall demilitarization/disposal plan that first ccnsiders safety 
and then makes a relatiV"e 00.lance k::etween cost and energy i.Il'plications while 
P..nsuri.ng canpliance with environrrental regulatioos. The plan includes m.merous 
options such as separation, disassembly, destruct.ion, HAZMIN, recycling, sales, 
arrl R&D. OB/OD is only one of several thennal treatment destruction processes, 
all te it an ir.;:x:irtant process, that is used to demilitarize military 
anmmition and ordnance. 

c. Because the OClD inventory covers a large range of energetic materials 
and munitions, different alternative treatnent rreth:xis need to be developed, 
scaled up, evaluated for overall risk, and pennitted. While sane alternatives 
have progressed past the conceptual or laboratory scale, rrost are still years 
away fran showing a significant ~ct. R&D efforts are onqoj.ng to field 
disassembly equ.iµrent to reduce the size of ordnance items to allow safe 
alternative demilitarization options to be ~lerented in addition to OE/rn. 
[X){) has R&D and up;rade programs to i.Irplement alternative technologies to 
OB/00. None of thesP. concepts are mature enough to entirely replace OB/OD or 
P.valuate their full impact upon health and the environment. 

d. !n_regards to the issuP. of impact r~s, where contamination to 
specific rredia, (e. g., ground water and soils) are determined to be related to 
regulated OB/OD operations during the required assessrcents, P.nvironrrental 

17 



m:mitoring for that media is ar. appropriate pei:mit requirement. 'i'Jhere there is 
no rreasurable contaminati(')n or no causal relaticnship can re made be~ Iredia 
contamination and OB/00 operaticms, media rrcnitcring is not an appropriate 
permit reauirement. Media rronitor:i::ng at or around ~ ranqP.S ~ not an 
appropriate pennit requirerent. 
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THERMOCHEMICAL CHARACTERISTICS OF EXPLOSIVES 



THERMOCHEMICAL CHARACTERISTICS OF EXPLOSIVES 

PRODUCTS OF COMBUSTION 

Heat of Combustion, 
Calories per Gram at Heat of Formation, Heat, Calories per Gram 

Material Constant Pressure Kilogram Calories per Mole (H 20I Gas Gas, Milliliters per Gram 

Primary Explosives 

Lead azide -- -11 2 to -1 2 6. 3 367 308 

Mercury fulminate 938 -221 to -226 427 315 

Diazodinitrophenol -- 956 820 

Lead Styphnate 1,251 92.3 460 440 

Tetracene -- 270 658 1, 190 

Aliphatic nitrate esters 

BTN 2, 167 368 1,458 --

DEGN 2,792 -99.4 1, 161 --

Nitrocellulose: -- -216 1,020 --
Pyroxlyn ( 1 2 % N) 

Nitrocellulose: 2,313 -200 1,020 883.2 
Guncotton 
(13.35% N) 

Nitrocellulose: -- -191 1,810 --
High nitrogen 
(14.14% N) 

Nitroglycerin 1,603 -90.8 1,486 715 

PETN 1,957 -128.7 1,510 790 

TEGN 3,428 -603. 7 750 --

TMETN 2,642 -422 -- --



THERMOCHEMICAL CHARACTERISTICS OF EXPLOSIVES 

PRODUCTS OF COMBUSTION 

Heat of Combustion, 
Calories per Gram at Heat of Formation, Heat, Calories per Gram 

Material Constant Pressure Kilogram Calories per Mole IH20I Gas Gas, Milliliters per Gram 

Nitramines 

HMX 2,231 to 2,253 11.3 to 17.93 1,480 --

ROX 2,259 to 2,284 14.71 1,480 908 

EDON 2,013 156.1 128 to 159 --

Haleite 2,477 20.11 1,276 908 

Nitroguanidine 2,021 20.29 880 1,077 

Tetryl 2,914 4.67 to 7.6 1,450 760 

Nitroaromatics 

Ammonium picrate 2,745 95.82 800 --

OATB -- -9 7. 1 to -11 9 910 --

HNAB -- -58 to -67 .9 1,420 --

HNS 3,451 -13.9 to 1.87 1,360 --

TATB 2,850 -33.46 to -36.85 1,018 --

TNT 3,563 to 3,598 -10 to -19.99 1,290 730 

Ammonium Nitrate -- 88.6 381 980 
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The infonnation provided in this section is submitted in accordance with the requirements of 40 
CFR 270.23, 40 CFR 264.17 and 264 Subpart I. The regulatory requirements of 40 CFR 
264.601 and 602 will be addressed in Section L entitled Environmental Performance Standards, 
and the requirements of 264.603 shall be addressed in Section I entitled Closure Plan, 
Post-Closure Plan and Financial Requirements. 

D-1 DESCRIPTION OF FACILITY [40 CFR 270.23] 

Open burning and open detonation operations are conducted at two separate locations at the 
OB/OD facility. Operational characteristics include open detonation of high explosives in 
earthen pits and open burning of waste propellants and pyrotechnics in burning trays. The 
specific location for each of these operations is identified on the topographic map of the 
hazardous waste management area (Figure B-2). These facilities are limited in operation by the 
following PEP weight limits: 5,000 pounds, net explosive weight, per detonation for open 
detonation and 5 ,000 pounds, net explosive weight, per bum for open burning. 

The area where the units are located is an impact range used by the Navy for target practice. 
The area is bombed more than 200 days per year with the same types of ordnance which are 
treated at the OB/OD units. Once or twice each year, the Navy Explosive Ordnance Detachment 
(EOD) clears paths into the target area so that the targets can be repaired. As part of this path 
clearing exercise, undetonated ordnance is located, removed from the soil and detonated for 
safety. It should be noted that neither the target practice nor path clearing activities are subject 
to regulation under RCRA. 

The OB unit is a structureless unit with overall approximate dimensions of 100 x 100 feet. No 
treatment operations have been conducted at the facility since approximately 1987. During these 
previous OB operations, no burning pans were used since such equipment was not required at 
that time. However, future treatment of reactive materials from screw top munitions, 
pyrotechnics and initiators will be burned in approved burning trays equipped with secondary 
containment to prevent soil and groundwater contamination. A design of the equipment to be 
used is shown in Figure D-1. It is not planned for there to be more than a single bum event per 
day. The number of burning trays needed is yet to be determined. 

The OD unit is a structureless unit with overall approximate dimensions of approximately 100 
x l 00 feet. During each treatment event, a single pit is excavated in which the waste ordnance 
is placed for detonation. The pit is circular with approximately a 30 to 50-foot radius; the pit 
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is from 6 to 8 feet deep. The pit has no specific location since the bombing activities tend to 
obliterate the unit between treatment events. The pit location may change due to site conditions. 
Cover materials are not used to cover ordnance prior to detonation since they would complicate 
the response in the event of a misfire. No more than one detonation occurs per day. No sound 
or shock barriers are utilized since personnel evacuate to OP-1 prior to detonation; OP-1 is 
located approximately 1. 8 miles from the unit. DoD policy and the facility SOP state that a 
minimum 5,000-foot buffer is required between personnel and the detonation site; therefore, no 
protective bunkers are utilized at the unit. Such devices would be destroyed during ordnance 
bombing activities. 

Grass and/or brush at each unit are controlled through cutting, burning, or the application of 
chemical herbicides as appropriate. 

No drawings of the included in this application. The OD unit consists of nothing more than a 
pit, the location of which tends to change between treatment events. The OB unit has not been 
utilized since 1987. When the unit is brought back into service, a drawing of the unit layout 
will be provided as an addendum to this application. 

D-l(a) Range Clearances 

In order to gain access to the AIA, range clearances, or sweeps, must be performed along the 
road leading the range targets as well as the OB and OD units. The Standard Operating 
Procedure (SOP) for Unexploded Ordnance (UXO) Clearances and Retrograde Ordnance 
Disposal is included in Appendix D-1. This SOP provides detailed criteria for performing range 
clearances. Due to the dangers associated with entering the range prior to range clearances, 
inspections of the OB and OD units are only possible after completion of the semi-annual range 
clearances. 

D-2 OPERATIONAL CHARACTERISTICS FOR OPEN BURNING 

D-2(a) Detailed Plans of the OB Unit 

Open burning operations are conducted in a secondary containment device constructed of . 25 
inch boiler plate or carbon steel with an aluminum cover to prevent rainfall from entering when 
the unit is not in use. An example of a device which may be used for conducting open burning 
operations has been provided as Figure D-1. This is provided merely an example and is not 
intended to obligate the U. S. Navy to conform to the specified dimensions or material of 
construction. However, the material of construction shall be capable of withstanding intense 
heat and provide adequate containment of initiating fluids such as diesel, gasoline, or kerosine 
as well as any residual ash that may be generated. No protective shelters are provided since 
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such structures would be destroyed during bombing training and because all personnel evacuate 
to OP-1 prior to initiation of burning. 

Waste materials have already been disassembled from the cartridge prior to transportation to the 
treatment range and are then placed in the burning tray according to SOPs as shown in Appendix 
D-1. A primer cord is attached to the circuit wire. Operators retire to the protective shelter, 
close the gate, raise the red flag, unlock the control panel, and ignite the propellants. This 
flashing process generates sufficient heat to completely bum residual propellants. 

Based upon data from other facilities and DoD testing, bums range in duration from a few 
seconds to five minutes, depending upon the type of propellant/materials burned and whether a 
supplemental fuel is utilized to facilitate the bum. At this time, the use of supplemental fuels 
is not anticipated for any future open burning activities. 

D-2(b) Operating Procedures for Open Burning 

All open burning treatment operations shall be conducted in accordance with the NAVSEA OP 
5 technical manual entitled Ammunition and Explosives Ashore Safety Regulations for Handling, 
Storing, Production, Renovation and Shipping. A summary of those safety requirements is 
provided below. A copy of Chapter 13 of NA VSEA OP 5, entitled Disposal of Ammunition and 
Explosives, is included as Appendix D-2. 

GENERAL REQUIREMENTS 

Treatment of ammunition by burning is only accomplished in an area approved by NA VSEA and 
destruction is not undertaken until NAVSEA has approved the operation. 

The ground within the immediate vicinity of the burning unit area does not exceed a 10° grade. 
Burning shall be done in a containment device capable of withstanding high temperatures and 
containing any initiating liquids and residual ash. 

Regardless of the type of ammunition, explosive, or other similarly hazardous material involved 
in an authorized disposition by burning, it is important to recognize that a detonation may occur. 
In order to provide adequate protection, burning units are required to be a minimum of 1800 feet 
away from any magazine, storehouse, inhabited building or other structure and any public 
highway or passenger railroad. The AIA unit is approximately 1. 8 miles from the nearest 
structure. 

The burning units are to be reasonably free from undergrowth or shrubbery. Prior to treatment, 
an area 300 feet square is freed of all long grass and undergrowth. All vegetation such as dry 
grass, leaves, as well as other combustible materials and glass or glass particles, is removed 
within a radius of 200 feet from the burning unit. 
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Prescribed specific procedures in connection with the disposition of watch specific type or 
condition of explosive are reviewed by all pertinent personnel and are available at the burning 
site during the burning operation. 

PERSONNEL ASSIGNMENT 

Commanding officers shall be responsible for the assignment of personnel to operations at OB 
areas. All OB personnel shall be well qualified, fully informed regarding the hazards to be 
encountered and the applicable operating safety precautions to be observed, and capable of safely 
performing their duties. The number of employees engaged in a destruction operation shall be 
limited, but at no time shall any person be allowed to work alone. 

PERSONNEL PROTECTION 

All personnel are instructed as to the dangers of inhaling toxic vapors resulting from burning 
hazardous materials. When prevailing winds would cause the inhalation of toxic fumes, 
operations are either suspended or personnel are equipped with respirators. 

Sufficient and suitable protection for personnel is provided in the form of clothing and shelter 
at the treatment site. A minimum of two fire blankets are available for emergency use. 
Personnel engaged in treatment operations are instructed in the proper use of the fire blankets. 
As it is not possible to construct personnel protection areas or bunkers within the impact range, 
all personnel evacuate to OP- I prior to initiation of treatment. Because OP-1 is located 
approximately I .8 miles from the OB area, direct viewing of the bum is acceptable. 

Due to the dangers involved in entering the impact range, it is not feasible to allow mobile fire 
fighting equipment to enter the range. Therefore, if an uncontrolled fire occurs, all personnel 
immediately evacuate the area via vehicle or, if vehicles are inoperable, by foot to rendezvous 
at OP-1. 

Two-way radio communication with OP-I is available during all operations. Communications 
units are not located at a distance greater than 2500 feet. 

Treatment by burning is not undertaken during conditions of high wind velocity (in excess of 
15 miles per hour). Contact with OP- I is maintained in order to continuously monitor wind 
velocity. OB operations are suspended if there is an electrical storm within 10 miles. The local 
weather service is contacted for any radar activity. OP-1 also provides visual confirmation of 
a storm approaching outside the 10-mile radius. OB activities will be suspended in the event 
weather advisories indicate impending rain. 
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Guards and warning signs on all access roads are used to keep unauthorized personnel from 
danger areas during burning operations. The burning operations are not initiated unless all 
personnel are confirmed by the EOD Officer in Charge to have evacuated the range. 

MATERIAL STOCKPILING 

Materials awaiting treatment are kept far enough from the treatment location to be protected 
against accidental ignition or explosion from hurled fragments, grass fires, sparks, or burning 
embers. For burning operations, the stockpile area is maintained, at a minimum, 500 feet from 
any active burning unit. 

ELECTRICAL STORMS 

The treatment of ammunition, explosives, or similarly hazardous materials and operations 
incidental thereto is not undertaken during electrical storms. 

ACCIDENTS 

Any casualty, misfire, or accident involving fatalities or injuries to personnel or appreciable 
property damage is reported immediately by the most expedient method to Commander Fleet 
Air, Caribbean (COMFAIRCARIB). The commanding officer of the concerned activity 
immediately appoints a board of qualified but not involved personnel to investigate and assemble 
the pertinent details concerning the accident. 

DELIVERY OF HAZARDOUS MATERIAL TO THE BURNING SITE 

All motor vehicles used to transport hazardous material to the burning unit area are approved 
for explosive operations in accordance with OP 3681. 

The containers of hazardous materials are carefully loaded into the vehicle and secured against 
falling or movement during transfer to the burning unit. 

No person other than the driver, who is qualified to transport dangerous cargoes in accordance 
with OP 2239, and a maximum of two other authorized helpers, ride in or on a vehicle 
transporting hazardous materials. 

The motor vehicle used to transport the containers to the burning unit is positioned for unloading 
at the burning unit with the exhaust outlet on the opposite side from which the containers are 
to be removed. The motor is not left running while hazardous materials are unloaded. 
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The motor vehicle, if retained at the burning unit for any purpose, is moved back a minimum 
of 50 feet from the nearest material prior to opening the containers. In addition, the vehicle is 
returned to the stockpile area and the motor shut off prior to ignition of the ignition train. 

Containers of hazardous materials are handled carefully at all times. They are not to be dragged 
over the floor of the truck or over the unit and are not to be thrown, pushed or dumped off the 
truck to the unit. If the truck is not equipped with an elevator-type tailgate, the individual 
containers are individually lifted and placed on the ground by hand or by forklift. The 
containers are spaced evenly along the burning unit. If containers are palletized, pallets are 
placed alongside the burning unit and unhanded. Containers are not unpalletized within the 
vehicle. 

REQUIRED TOOLS 

Only authorized-spark resistant tools are used while working within a radius of approximately 
15 feet from exposed hazardous materials. However, a clean sharp knife may be used when 
cutting time-blasting fuse for use with a nonelectric firing system. 

Tools which may be used for handling explosive materials are not permitted to become heated 
by remaining near burning explosives. 

PLACE1\1ENT OF HAZARDOUS MATERIAL IN BURNING UNIT 

Hazardous materials are always removed from containers, as attempts to bum certain hazardous 
materials under even slight confinement may result in an explosion. Materials being burned are 
examined carefully to make certain no detonator or blasting cap is included. No unauthorized 
admixtures of hazardous material with extraneous material, other explosives, detonators, or 
similar items are permitted. 

In addition, all empty containers are moved back from the burning unit a minimum of 100 feet 
prior to igniting the powder train to avoid being dangerously overheated from the burn. Wet 
scrap propellant is burned in a different location or at a different time than dry scraps. 

PLACEMENT OF HAZARDOUS MATERIALS IN BURNING UNIT 

Prior to the delivery of any hazardous material to a burning unit, the unit is carefully inspected 
for the presence of dangerous objects or prohibited foreign material. If the burning unit has 
been previously used that day, it is inspected to assure that the ground is not dangerously warm 
and is free from flowing, smoldering, or burning embers and residues. Any detected hazardous 
materials are placed in a hazardous waste drum and disposed of as hazardous waste or retrieved 
for treatment with other explosives. All personnel retreat to the vehicle except one operator and 
the supervisor who shall remain to prepare for the ignition. Ignition of the explosives is 
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accomplished by placing the squib or safety fuse in a small pile of small web (powder grains, 
for 3-inch cartridges or smaller) smokeless powder located so as to overlap the edge of the 
explosives to be burned. Ignition of the smokeless powder is either by an electric squib firing 
system or a non-electric system if available. 

Treatment operations are only conducted during daylight hours. 

POST-BURN REQUIREMENTS 

Personnel remain at OP- I until all the explosive spread for burning has been consumed. 

After the burning has visually exhausted itself, a wait of at least 24 hours is required prior to 
anyone returning to the bum unit. The supervisor and one operator then return to inspect the 
general area of the bum for completeness of bum, heat retainment, and any other dangerous 
conditions. If no unusual conditions exist, the area is wet down thoroughly with water if 
available. 

A period of at least 2 hours from the wet down time is required before another bum may be 
conducted in the same containment device. If water facilities are not available, a period of 4 
hours must elapse. All ash is removed, containerized, and removed from the unit prior to 
additional treatment events. 

CLEANUP 

Following burning operations the area is inspected for the presence of unburned ordnance. All 
such discovered items are either re-treated immediately or returned to a proper magazine to 
await future treatment. 

WASTE ANALYSIS 

No burning of waste ordnance or PEPs has occurred since 1987. As a result, no ash has been 
generated and no sampling/analysis has been performed. When open burning activities are 
reinitiated, ash will be sampled and analyzed per the Waste Analysis Plan. The results will then 
be appended to the permit application. 

Soils at the OB unit was sampled and analyzed in 1990. The results of this study are discussed 
in Section L of this document. 
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No engineered structures are located at the OD facility. During treatment operations, a pit is 
excavated in which the waste ordnance is placed for detonation. The pit is circular with 
approximately a 50-foot radius; the pit is from 6 to 8 feet deep. Material to be detonated is 
carefully placed in the hole according to SOPs. Demolition material which is used to destroy 
the ammunition or components is transferred from storage to the treatment range, as described 
in Section C. The waste ordnance designated for detonation is initiated by a non-electric 
explosive firing train. Upon placement in the pit, high explosives (HE) are placed in direct 
contact with the waste ordnance in order to maintain explosive continuity. The HE is tied in 
with primacord to a single initiation point. Two lengths of time fuse, cut to provide a 15-minute 
safe separation time, are capped with non-electric caps. The capped time fuse is connected to 
the primacord. Two M-60 fuse igniters are used to initiate the time fuse. The M-60s are 
pulled, initiating the 15-minute delay. As the time fuse burns down to the non-electric cap, the 
cap initiates and detonates the primacord. The primacord detonates the HE, which then 
detonates the waste ordnance. No protective shelters are utilized since such structures would 
be destroyed by bombing training and personnel evacuate the unit to OP-1 prior to detonation 
initiation. 

Certified high explosives (C-4, HBX) are utilized to counter-charge the waste ordnance. Since 
all waste ordnance has high explosive properties, the important rule in placing the HE next to 
the waste ordnance is to maintain contact. The HE used is very insensitive to heat, shock, or 
friction, and is therefore extremely safe in handling. The amount used varies, but the combined 
total weight of waste ordnance and HE does not exceed 5,000 pounds. Although the HE is 
utilized as a supplemental material in open detonation operations, it is not technically ajuel, but 
rather an initiating mechanism. As a consequence, no supplemental fuels are utilized for 
detonation operations. 

D-3(b) Operating Procedures for Open Detonation 

All open detonation treatment operations are conducted in accordance with the NAVSEA OP 5 
technical manual entitled Ammunition and Explosives Ashore Safety Regulations for Handling, 
Storing, Production, Renovation and Shipping. These safety requirements are summarized 
below. A copy of Chapter 13 of NA VSEA OP 5, entitled Disposal of Ammunition and 
Explosives, is included as Appendix D-2. 
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Detonation of explosive material is undertaken only in those areas or locations which have been 
specifically approved by NA VSEA. The destruction is not undertaken until NA VSEA has 
approved the operation. 

PRESCRIBED PROCEDURES 

Prescribed specific procedures in connection with the disposition of each specific type or 
condition of explosives are reviewed by all pertinent personnel prior to the treatment event. In 
addition, copies of the procedures are available at the unit for review by all personnel. 
Likewise, appropriate station orders or regulations for the operation of detonation sites are 
established and available for review. 

PERSONNEL PROTECTION 

Due to the nature of the impact range, it is not possible to construct crew-protective areas such 
as personnel shelters or bunkers. Therefore, all personnel evacuate the unit to OP-1 prior to 
initiation of each treatment event. 

FIRE FIGHTING EQUIPMENT 

Since it is not possible for fire fighting equipment to enter the range, any fires which occur due 
to the treatment activities will be allowed to burn out naturally. Fires routinely occur during 
range training operations. 

COMMUNICATIONS 

The requirements for communication devices are the same as those specified for open burning. 

WEATHER CONDITIONS 

OD operations are suspended if there is an electrical storm within 10 miles. The local weather 
service is contacted for any radar activity. OP-1 also provides visual confirmation of a storm 
approaching outside the 10-mile radius. A torrential rain storm may also suspend OD operations 
if the EOD supervisor determines that visibility or ordnance handling is affected. 

WARNING SIGNS 

The requirements for the posting of warning signs are the same as those for open burning. 
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The distance to explosive material awaiting destruction varies in accordance with the class of site 
as approved by NAVSEA; however, in no case is material stored at less than intraline distance 
from the explosive being destroyed based on the largest quantity involved. No persons are 
assigned tc this area when actual detonation operations are underway. No material is staged at 
the detonation site. 

ELECTRICAL STORMS 

The destruction of ammunition, explosives, or similarly hazardous materials and operations 
incidental thereto are not undertaken during electrical storms. 

ACCIDENTS 

The requirements for reporting accidents are the same as those required for open burning. 

SAFETY REQUIREMENTS 

The number of personnel on treatment operations is kept to a minimum, but in no circumstances 
does an operator work alone. 

When actual detonation of explosive material is underway, no personnel are stationed at or near 
material awaiting treatment in the stockpile area. 

The treatment crew remains at OP-1 for at least 30 minutes after detonation has been completed. 
Work is scheduled so that detonations will not occur within 30 minutes prior to securing the 
range at the end of the day. 

AFWTF Range Control is notified that destruction by detonation is to be performed. The range 
is not secured until no probability of fire exists. 

Only spark-resistant tools are used while working within a radius of 15 feet from explosive 
energetic material; a clean sharp knife may be used when cutting time blasting fuse/detonating 
cord. Detonation operations are performed during daylight hours only. Blasting caps are 
installed only when all operators except those doing the actual ignition work have retreated to 
the vehicles prior to evacuating to OP-I. Blasting caps are carefully handled at all times. 

Ammunition and explosives to be destroyed are not roughly or carelessly handled. The 
regulations for handling ammunition and explosives are the same as those prescribed for open 
burning. Extra care is taken since in most instances the hazards of the ammunition or explosives 
to be destroyed are increased by such factors as age, deterioration, or damage. 
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The motor vehicle used to transport hazardous materials to the detonation unit meets the 
requirements of NA VSEA OP 3681. 

No pernon or persons other than the driver and two helpers ride in or on a vehicle transporting 
explosive material. The driver is qualified to transport hazardous materials. The requirements 
for material handling and transportation are the same as those required for open burning 
operations. 

POST-DETONATION REQUIRE1\1ENTS 

Following each shot, after a reasonable waiting period (minimum 30 minutes) a careful search 
of the surrounding grounds is made for unexploded ammunition or explosives. Items or material 
such as lumps of explosive or unfused ammunition are picked up and prepared for the next 
detonation. Fused ammunition or items which may have internally damaged components are 
generally detonated in place, based upon the discretion of the EOD officer/technician in charge. 

WASTE ANALYSIS 

The open detonation process does not generate a residue for which sampling/analysis can be 
conducted. If any unexploded PEP material remains following a detonation, it is either exploded 
in place or collected for immediate re-treatment. Therefore, no sampling of residues has been 
conducted. However, a soil sampling study was conducted in 1990 at the facility. The results 
of this study are discussed in Section L of this application. 

D-4 MONITORING, ANALYSIS, INSPECTION, RESPONSE, REPORTING AND 
CORRECTIVE ACTION [40 CFR 264.15] 

General Inspection Requirements [40 CFR 264.15] 

Treatment operations occur only during two one-month periods each year. Since access to the 
range is only possible during those periods, inspections of the units occur only on those days (4 
to 5 per year) that treatment occurs. All communication lines will be checked for viability prior 
to leaving for the site. Radio contact with the Range operator will be continuous during 
treatment. The initiating firing system is inspected for viability prior to each use. A log will 
be kept of all ordnance treated by use of the form 1348-1. A copy of the most current SOP is 
in Appendix D-1. 
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The operator of the OB/OD facility shall comply with the requirements of 40 CFR 264.33 by 
ensuring that all communications or alarm systems, fire protection equipment, spill control 
equipment, and decontamination equipment, where required, are tested and maintained as 
necessary to ensure its proper operation in time of emergency. Detailed information regarding 
these parameters shall be addressed in Section F. 

Biennial Report [40 CFR 264. 75] 

The Explosive Ordnance Detachment will submit to the Environmental Engineering Division 
Director the information necessary to prepare and submit a single copy of a biennial report to 
the Regional Administrator by March 1 of each even numbered year. The biennial report will 
be submitted on EPA Form 8700-13B. The report will cover facility activities during the 
previous calendar year and will include all pertinent information of 40 CFR 264. 75. 

Unmanifested Waste Report [40 CFR 264.76] 

The sole source of hazardous waste will be material shipped from Naval Station Roosevelt Roads 
and the Naval Ammunition Facility on Vieques. However, the material is not classified as 
hazardous waste until form 1348-1 is signed and the material is received at the site. This is per 
an agreement between the USEPA and the DOD. 

Additional Reports [ 40 CFR 264. 77] 

In addition to submitting the biennial reports described in the previous sections, the operator of 
the OB/OD facility shall report to the Regional Administrator: 

• Releases, fires, and explosions specified in 40 CFR 264.56(j). 
• Facility closures specified in 40 CFR 264.115. 
• As otherwise required by 40 CFR Subparts F and K-N. 

Monitoring and Testing During the Operational, Closure and Post-Closure Periods 
[40 CFR 264.602] 

Monitoring and testing is addressed in detail in Section L of this document. 

D-5 POTENTIAL PATHWAYS OF EXPOSURE 

Potential pathways of exposure will be addressed in Section L of this document. 
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Demonstration of effectiveness of treatment will be addressed in Section L of this document. 
Materials which are thermally treated at Vieques are conventional munitions, propellants, 
pyrotechnics, and explosives. As part of the manufacturing process, these items are specifically 
designed to combust or explode completely. Undetonated and unburned materials are retreated 
until they have lost their reactive properties. 

D-7 HYDROLOGIC, GEOLOGIC, AND 1\1.ETEOROLOGIC INFORMATION 

The information required to comply with 40 CFR 264.601 and 602 is discussed in Section L. 

D-8 REQUIREMENTS FOR HANDLING GENERATED ASH 

The open burning of waste explosives will generate residual ash. This ash shall be transferred 
from the containment device to a 55-gallon drum after each burning operation. Since it is not 
possible for the drum to remain at the burning unit, all drums shall be transported to the Defense 
Reutilization and Marketing Office (DRMO) at Naval Station Roosevelt Roads following each 
treatment operation. Since it is unknown whether the ash will be classified as a hazardous 
waste, all shipments of ash will be properly manifested prior to removal from the unit. Upon 
arrival at DRMO, the contents shall be sampled and analyzed according to the protocol 
established in the waste analysis plan. If the contents are determined to be nonhazardous, the ash 
may be disposed of at a solid waste landfill and shall not be subject to the waste management 
requirements of RCRA. 

However, if the analytical results indicate that the ash is hazardous due to the presence of the 
specified heavy metals or due to its reactive characteristic, the residual ash shall be designated 
as a hazardous waste. The container shall be labeled and dispositioned to the hazardous waste 
storage facility at DRMO. Thereafter, containers shall be managed in accordance with the Naval 
Station Roosevelt Roads storage facility permit. 

Handling of Burning Equipment 

Burning equipment, including burning trays, containment devices, ash screens, and precipitation 
covers, is normally left at the OB unit between treatment operations. It is therefore possible that 
routine ordnance training operations will result in the destruction of or damage to the equipment. 
Any damaged equipment or debris will remain at the unit until closure of the unit is initiated. 
At that time, the equipment/debris will be transported offsite for disposal as hazardous waste 
debris. All appropriate handling and decontamination operations will be completed as described 
in the closure plan in Section I. As the equipment is decontaminated following each treatment 
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event, destruction of this equipment during interim periods is not expected to contribute to any 
potential contamination. 

Replacement equipment will meet all design and material specifications as that of the original 
destroyed equipment. 

D-9 CLOSURE REQUIREMENTS 

The closure requirements are discussed in Section I. 

D-10 POST-CLOSURE REQUIREl\fENTS 

The post-closure requirements are discussed in Section I. 

D-11 ADDITIONAL INFORMATION (40 CFR 270.23(e)] 

The following summarizes the operating guidelines as established by NA VSEA OP 5, an 
extensive document of hundreds of pages which is continually updated. Chapter 13 of NA VSEA 
OP 5 is included in Appendix D-2 in its entirety. 

l\1INIMUM PROTECTIVE DISTANCES (40 CFR 265.382] 

The following minimum protective distances from the open burning/open detonation operations 
to the property of others shall be adhered to: 

• Open Burning of PEPs: 
• Open Detonation of Explosives: 

OPEN DETONATION OPERATIONS 

l, 730 feet 
1,730 feet 

l. Applicable portions of SOPs shall be conspicuously posted in rooms, bays, or other areas 
involving the handling of munitions. Supervisory personnel shall maintain copies of a 
complete standing operating procedure and be responsible for the enforcement of its 
provisions. There will be no deviation or changes from the approved SOP without prior 
approval of the installation Commander or his designated representative. 

2. Any defect or unusual condition noted that is not covered in SOPs will be reported 
immediately to supervisory personnel. 
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3. Care will be taken to limit exposure to a minimum number of personnel, for a minimum 
time, to a minimum amount of hazardous material consistent with safe and efficient 
operations. 

4. Each vehicle operator will have in his possession a valid operator's permit for the 
particular piece of equipment to be operated. 

5. Explosive-loaded ammunition, packaged ammunition, or bulk explosives shall not be 
handled roughly. Large ammunition items, packaged in DOT-approved containers 
designed to permit dragging, rolling, or towing, may be so moved when necessary during 
handling for storage and transportation. Any ammunition determined to be dangerous 
to handle or store will be reported immediately to supervisory personnel. Operations will 
be suspended and if warranted, personnel will be evacuated pending further instructions. 
Doors of operating buildings should have panic hardware installed and must never be 
bolted or locked when operation are being conducted. Posted personnel and explosive 
limits must not be exceeded. 

6. Equipment and grounds shall be tested for electrical resistance and continuity when 
installed and at intervals determined locally. All exposed explosives or hazardous 
materials shall be removed prior to making the test. 

7. Appropriate fire symbols and/or chemical hazard symbols shall be displayed on vehicles 
used in transportation of ammunition. Leather or leather-palmed gloves will be worn by 
all personnel engaged in material handling operations. Steel-toed shoes will be worn by 
all personnel engaged in material handling operations. 

8. No demilitarization/treatment operation will be conducted during an electrical storm or 
when such a storm is approaching within five kilometers. All personnel will be 
evacuated to a safe distance. 

9. The supervisor is responsible to report to the Safety Office all injuries and accidents 
occurring during his/her shift. In the event of a fire or explosion, the person discovering 
the fire/explosion will notify the Fire Department and Safety Office. 

10. All material transferred to salvage will be certified free of explosive contamination by 
the supervisor in charge and verified. Also, in all areas where the noise decibel reading 
is 85 or above, operators will wear ear protection and the area(s) will be properly 
marked. 

11. Components or material being transported from disassembly operations to burning or 
detonation units or deactivation will be properly identified on the exterior pack; any 
misleading markings will be marked out or obliterated. 
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a. Trucks transporting explosive material to burning units shall meet the 
requirements of NA VSEA OP 5. No more than two people shall ride in the cab. 

b. Upon arrival at a burning or detonation ground, trucks may distribute explosive 
containers or explosive items to be destroyed at sites where destruction 
(treatment) is to take place. As soon as all item have been removed, trucks shall 
be withdrawn from the burning or detonation area to a safe location until 
destruction is complete. Containers of explosives shall not be opened until the 
truck has been withdrawn. 

c. Containers of explosives or ammunition items to be destroyed at the destruction 
site shall be spotted and opened at least 10 feet from each other and from 
explosive material previously laid for destruction to prevent rapid transmission of 
fire in the event of premature ignition. 

d. Empty containers shall be closed and moved a sufficient distance away to prevent 
charring or damage during burning of the explosives. Empty containers may be 
picked up by truck on the return trip after delivery of the next quantity to be 
destroyed. 

13. Materials for Detonating Ammunition 

a. Detonation of explosives or ammunition should, where practicable, be initiated 
by non-electric detonating system. Ammunition and explosives shall not be 
detonated in containers. 

• Blasting or demolition shall not be conducted during an electrical storm 
or when a storm is approaching. All operations shall be suspended and 
all personnel must be removed from the treatment area to a safe location 
when an electrical storm approaches. 

b. Safety fuses are used in the detonation of explosives and ammumt10n when 
enhanced safety and efficiency will. result. Safety fuses, when used, must be 
tested for burning rate at the beginning of each day's operation and whenever a 
new coil is used. Sufficient length of fuse shall be used to allow personnel to 
retire to a safe distance, but under no circumstances should a length be less than 
3 feet or have less than a 120-second burning time. Crimping of a fuse which is 
too large in diameter to enter the blasting cap without forcing it is not allowed. 
Before igniting the safety fuse, all personnel, except the supervisor and not more 
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than one assistant, shall retire to the vehicle or be evacuated from the treatment 
area. 

d. When using blasting caps involving the non-electric system of destruction, the 
explosives end of the blasting cap shall always be pointed away from the body. 

14. Detonation of Ammunition 

a. Ammunition of explosives to be destroyed by detonation should be detonated in 
a pit at least 4 feet deep. The components should be placed in intimate contact 
on top of the item to be detonated. Where space permits, and the treatment area 
is remotely located from inhabited buildings, boundaries, work areas, and storage 
areas, detonation of shells and explosives may be accomplished without the aid 
of a pit. In either event, however, the total quantity to be destroyed at one time, 
dependent on local conditions, should be established by trial methods to assure 
that adjacent and nearby structures and personnel are safe from the blast effect 
or missiles resulting from the explosion. This procedure should be used for the 
destruction of fragmentation grenades, HE projectiles, mines, photo-flash 
munitions, mortar shells, bombs, and HE rocket heads which have been separated 
from motors. Rocket motors containing solid propellants should not be destroyed 
by detonation. 

b. After each detonation, a search shall be made of the surrounding area for 
unexploded material and items. Items or material such as lumps of explosives or 
unfused ammunition may be picked up and prepared for the next detonation. 
Fused ammunition or items which may have internally damaged components 
should be detonated in place unless the item can be safely handled by using 
mechanical retrievers providing protection to personnel. 

c. In case of misfires, personnel shall not return to the point of detonation for at 
least 30 minutes; no more than two qualified personnel shall be permitted to 
examine the misfire. 

15 . Operation of Motor Vehicles 

a. During loading and unloading of munitions, the brakes must be set. In addition, 
when on a grade, at least one wheel must be chocked. 

b. Trucks containing ammunition or explosives should not be refueled within 
magazines or explosives areas, including refueling from mobile units. A central 
station located outside the restricted area should be used. 
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c. No person shall be allowed to ride in or on the truck body or van of a motor 
vehicle transporting ammunition or explosives, except in cases involving limited 
quantities of small arms ammunition with non-explosive bullets. In the latter 
case, the small arms ammunition must be in closed containers which are properly 
secured in the truck body and seats shall be provided for personnel, restricted in 
number to the minimum required. 

d. No explosives shall be loaded or unloaded from motor vehicles while their motors 
are running. Motors may be kept running when required to provide power to 
vehicle accessories such as mechanical handling equipment used in the loading 
and unloading of the vehicle, provided: 

• The accessory is an integral part of the vehicle. 

• The exhaust gases from the motor are emitted at least 6 feet from the 
point at which the loading operations are conducted and are directed away 
from this point. 

• The exhaust pipe is equipped with a spark arrestor. 

16. Inspection of Vehicles 

a. All vehicles used to transport ammunition and/or explosives will be inspected 
monthly using DD Form 626. 

b. Government-owned motor vehicles used for transportation of hazardous materials 
shall be inspected at frequent intervals by a competent person to see that 
mechanical conditions and safety devices are in good working order and that oil 
and motor pans under engines are clean. Daily inspection shall be made by 
operators to determine that: 

• 

• 

• 

• 

• 

Fire extinguishers are serviceable . 

Electric wiring is in good condition and properly attached . 

Fuel tank and piping are secure and not leaking . 

Brakes, steering, and other equipment are in good condition . 

The exhaust system is not exposed to accumulation of grease, oil, 
gasoline, or other fuels, and has ample clearance from fuel lines and other 
combustible materials. 
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17. Government motor vehicles involved only in on post shipments shall be equipped, at a 
minimum, with one Class 10-BC rated portable fire extinguisher mounted outside the cab 
on the driver's side of the vehicle. 

OPEN BURNING OPERATIONS 

This section only summarizes the servicing of the destruction site, the general burning 
requirements, and the open burning of out-loaded HE projectiles. Other general safety 
precautions for handling pyrotechnics and propellants are the same as those for handling 
explosives described in the previous section. 

1. Servicing of Destruction Site 

a. Trucks transporting explosive material to burning grounds shall meet the 
requirements of NAVSEA OP 5. No more than two people shall ride in the cab. 

b. Upon arriving at a burning or treatment ground, trucks may distribute explosives 
containers or explosive items to be destroyed (treated) at sites where destruction 
is to take place. As soon as all items have been removed, trucks shall be 
withdrawn from the burning or treatment area to a safe location until destruction 
is completed. Containers of explosives shall not be opened until the truck has 
been withdrawn. 

c. Containers of explosives or ammunition items to be destroyed at the destruction 
site shall be spotted and opened at least 10 feet from each other and from 
explosives material previously laid for destruction to prevent rapid transmission 
of fire in event of premature ignition. 

d. Empty containers shall be closed and moved a sufficient distance away to prevent 
charring or damage during burning of the explosives. Empty containers may be 
picked up by truck on the return trip after delivery of the next quantity to be 
destroyed. 

e. When materials being processed at destruction sites are to be handled by gasoline 
or diesel powered forklift truck, the requirements of NA VSEA OP 5 will be 
observed. All such material handled will be properly packaged and must not be 
contaminated with explosives. 

2. General Burning Requirements 

a. Except in specific cases, such as projectiles loaded with Explosive D, ammunition 
'and explosives shall not be burned in containers. 
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b. Bulk initiating explosives and others used predominantly in detonator and 
photo-flash compositions shall be destroyed by detonation except that small 
quantities (not exceeding 28 grams) may be decomposed chemically. 

c. Loose explosives, other than initiating explosives, may be burned in beds not 
more than 3 inches deep. Wet explosives may require a thick bed of readily 
combustible material such as excelsior underneath and beyond to assure that all 
the explosives will be consumed once the materials are ignited. From the end of 
the layer of explosives the combustible material should be extended in a train to 
serve as the ignition point. If an ignition train of combustible material leading 
to the explosives is used, it must be arranged so that both it and the explosives 
bum into the wind. The combustible train of explosives, if ignited directly, must 
be ignited by a safety fuse long enough to permit personnel to withdraw safely 
to the protective shelter. In some cases, it may be necessary to tie two or more 
squibs together to assure ignition of the combustible train. When a misfire 
occurs, personnel shall not return to the point of initiation for at least 30 minutes. 
Not more than two qualified persons shall be permitted to examine the misfire. 

• Loose, dry explosive may be burned without being placed on combustible 
material if burning will be complete and the burning does not become 
unduly contaminated. The ground must be decontaminated as frequently 
as necessary for the safety of personnel and operations. 

• Wet explosives shall not be burned without first preparing a bed of 
nonexplosive combustible material upon which the explosives are placed 
to assure complete burning. It is necessary to bum RDX wet to prevent 
detonation. 

• Dry grass, leaves, and other extraneous combustible material in amounts 
sufficient to spread fire shall be removed within a radius of 200 feet from 
the point of destruction. 

3. Burning Out-Loaded HE Projectiles 

a. TNT, Explosive D, Composition B, pentolite, and other explosives filler in open 
projectiles may be burned out when destruction by detonation or washing out and 
burning the explosive filler separately is impracticable. 

b. Projectiles to be burned out should be placed on their sides and arranged in 
groups of no more than six projectiles, with all open ends facing in one direction. 
Open ends of projectiles should not be pointed into the wind. 
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c. Combustible material such as excelsior or scrap lumber should be used to ignite 
the explosive filler. Oil-soaked waste may also be used; however, it shall not be 
placed in the interior of the fuse activities. 
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CHAPTER 13 

DISPOSAL OF AMMUNITION AND EXPLOSIVES 

13-1. BACKGROUND 

The disposal of ammunition, explosives, and other hazardous 
n.2-:erials may be required because they have become unserviceable due 
t~ 'qe, deterioration, damage, obsolescence, overstock, or lack of 
;. ~y. It is the policy of NAVSEASYSCOM to dispose of these 
m ~ using the most economical method consistent with established 
s.:..,_ .. : ui. . ··'"'vironmental standards. When arranging the safe, effec­
tive, :?~,"P·.:·-;i::· '1US, and economical disposal of ammunition, explosives, 
and ctr.,;,- ,-: .... · 'ous materials, consideration must be given to 
demilita;·~~t - 1f materials that can be safely and economically 
reused or :c 'terials that cannot be safely and economically 
salvaged sha.:.. .. ' "' ;afely disposed of or destroyed in accordance with 
the specifications described throughout this chapter. 

13-1.1. AUTHORIZATION FOR DISPOSAL. Ammunition, explosives, and 
other hazardous materials regardless of type or condition shall not be 
destroyed, except in the case of Marine Corps activities, without 
specific authorization and instructions from NAVSEASYSCOM (SEA-665). 
When the commanding officer of a Naval activity decides that, in order 
to protect life and property, immediate destruction of dangerously 
deteriorated or damaged ammunition or explosives is necessary, 
NAVSEASYSCOM shall be contacted by the quickest available means. 
Technical disposal instructions will be issued promptly. Under 
similar circumstances, Marine Corps activities shall follow disposi­
tion instructions from the Commandant, Marine Corps, if the material 
is under the technical direction of the Marine Corps. When material 
is under the technical direction of NAVSEASYSCOM, disposition instruc­
tions shall be requested from NAVSEASYSCOM (SEA-06M). Disposal 
operations must comply with all applicable local, state, and federal 
requirements for disposal and decontamination operations. Policy, 
responsibility, and procedures for release of hazardous or 
nonhazardous, large or small quantities of ammunition, explosives, and 
other hazardous materials for demilitarization/disposal are contained 
in NAVSEAINST 4570.l (series). The procedures outlined in this 
paragraph are not meant to prohibit routine disposal of small amounts 
of ammunition, explosives, and other hazardous materials by any 
activity in accordance with the specific provisions of this chapter. 

NOTE 

All disposal sites, such as burning pits, grounds, burn 
furnaces, incinerators and detonation sites/areas are 
considered hazardous waste treatment facilities. In the 
United States, they will be included on the activity hazard­
ous waste permit according to Title 40 CFR Parts 260-265. 
Overseas activities must comply with host nation regulations 
as determined by the status of forces agreements. 
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13-1.1.1. Emergency Disposal. The provisions of this chapter may be 
modified, as required, by authorized agencies such as Explosive 
Ordnance Disposal (EOD) teams/detachments or qualified graduates cf 
the Naval Explosive Ordnance Disposal Schaal, who, in the performance 
cf their duty in an emergency, are called upon to render safe, 
destroy, or otherwise dispose of ammunition or explosives in an 
approved manner. The following situations are included here as a 
guide to commanding officers when determining what constitutes an 
emergency with regard to the disposal of explosive ordnance, and when 
determining the type of personnel responsible far specific disposal 
operations. These situations are not intended to preclude the use of 
EOD personnel if circumstances warrant, or if experienced ordnance 
personnel are not available. 

a. Acute emergencies when the services of an EOD team/ 
detachment or qualified graduates of the Naval Explosives Ordnance 
Disposal School are essential. These include: 

(1) Disasters where unexploded, live ammunition is an 
ongoing hazard to lives and property. 

(2) Mines or torpedo warshots that are washed ashore in 
locations where immediate action is necessary, where disposition by 
detonation or burning on the site cannot be accomplished without 
endangering life and property, or where for any reason they must be 
rendered safe prior to removal or disassembly. 

(3) Bombs, rockets, missiles, and projectiles that are in 
hazardous condition as a result of firing or dropping • 

. ' 
(~) crashed aircraft containing live bombs or 

are in a fuzed condition, or have been exposed to fire. 
emergency includes water crashes that present an ongoing 
lives or property. 

rockets that 
This type of 
hazard to 

(5) Armed, unexploded depth charges with unsafe settings 
that present an ongoing hazard to lives or property. If the setting 
is not known, it should be considered unsafe. 

(6) Other unforeseeable emergencies not safely remediable 
through the local or area command involving hazardous ordnance and 
requiring the services of specially trained personnel. In case of 
doubt, an item shall always be considered to be in its mast dangerous 
condition. 

b. Situations not in the acute emergency category, but for 
which the services of qualified graduates of the Naval Explosive 
Ordnance Disposal School are desirable include: 

(1) Clearing dud ammunition from training or test ranges 
where necessary due to the disposal of the land, for safe range 
operation or for similar reasons. 
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(2) Investigation and disposal of foreign or unknown types 
of explosive ordnance in exposed locations or when the explosives are 
known to be deteriorated. 

(3) Disposal of explosive ordnance by demolition when 
special techniques are required. 

(4) General EOD work in combat areas. 

(5) Explosive charges of any type washed ashore in remote 
areas where they may be safely disposed of by demolition without 
moving. 

13-1.1.2. Routine Disposal. Disposal of the following items is 
normally within the capabilities of local ordnance personnel. 

a. Souvenirs containing known types of explosives may be 
disposed of within the continental United States after specific 
approval by NAVSEASYSCOM. 

b. Ammunition, ammunition components and explosives 
manufacturing waste may be disposed of by burning or detonation where 
a safe suitable area is available and approved by NAVSEASYSCOM, and if 
required environmental operating permits have been issued. 

c. Inert ordnance items may be disposed of by scrapping. 

13-1.1.3. Approved Procedures for Disposal. Explosive ordnance 
disposal personnel shall use rendered safe procedures developed by the 
Explosive Ordnance Disposal Technical Center (NAVORDTECHCEN), Indian 
Head, MD., for emergency disposal of ammunition or explosives. 
Standard operating procedures, developed per paragraph 2-1.1, shall be 
used by all personnel conducting routine disposal operations of 
ammunitionpr explosives. These procedures shall be reviewed by the 
cognizant EOD group commander or Commanding Officer of subordinate 
mobile and training units and approved by the CO of the activity where 
the routine disposal is being conducted. 

NOTE 
Guidelines for the conduct of demolition and disposal 
operations are contained in SW060-AA-MMA-010. 
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13-1.1.4. Waivers. No authority is recognized or granted to any 
commanding officer for the purposes of altering, waiving, or relaxing 
regulations included in this publication and in future directives 
regarding the disposal of ammunition, explosives, and similarly ~ 
hazardous materials unless specific approval has been granted by 

~NAVSEASYSCOM. In case of doubt about any procedures, clarification 
and confirmation shall be requested from NAVSEASYSCOM. 

13-1.2. METHODS OF DISPOSAL. Ammunition and explosives that are 
dangerously deteriorated or damaged, obsolete, subject to malfunc­
tions, or otherwise unserviceable and cannot be economically salvaged 
or safely sold, are normally destroyed. Destruction is accomplished 
by burning, detonating, neutralizing or "bleeding off," as prescribed 
in this chapter or in other applicable instructions provided by 
NAVSEASYSCOM. Use of methods other than those prescribed by regula­
tions or standard military manuals shall be approved by NAVSEASYSCOM. 
Disposal by ocean dumping may be permitted only in cases of extreme 
emergency. 

13-1.3. ENVIRONMENTAL CONSIDERATIONS. The intentional disposal of 
any hazardous substances such as ammunition and explosives in signi­
ficant quantities or on a continuing or periodic basis is considered a 
major action that may significantly affect the quality of the environ­
ment. Navy policy regarding such actions is delineated in OPNAVINST 
5090.1 (series). The treatment or disposal of hazardous wastes is 
regulated by the Environmental Protection Agency (EPA). Operations 
such as open burning, open detonation, neutralization and chemical 
decomposition are treatment and disposal methods which fall under the 
purview of federal, state and local environmental regulations such as 
the Resource Conservation and Recovery Act. In addition, the products 
of decomposition such as ash, residue and chemical solutions are 
environmentally regulated. In most cases, routine disposal and 
treatment of propellants, explosives and pyrotechnics requires an 
environmental permit. Likewise, Federal Aviation Administration (FAA) 
clearance for restricted or controlled firing areas shall be obtained 
as per OPNAVINST 3770.2 (series). 

13-1.3.1. Prohibited Methods of Disposal. Burying of ammunition or 
explosives, as well as ocean dumping, or dumping in wells, marshes, 
streams, inland waterways, waste places, or pits is prohibited. Ocean 
or deep water dumping of any types of materials, including ammunition 
and explosives, is regulated by the EPA. The criteria for ocean 
dumping are promulgated in the Title 40 CFR, Part 227. These 
regulations provide general grounds for the issuance of permits as 
well as information concerning prohibited acts, and acts that are 
strictly regulated. Under no circumstances, other than an extreme 
emergency, will disposition of ammunition, explosives, or other 
related hazardous materials by ocean dumping be conducted by any Naval 
vessel, aircraft, or activity without prior approval of CNO. 

13-1.3.2. Selecting a Site. The disposal of ammunition, explosives, 
or similarly hazardous materials shall be undertaken ashore only in 
areas or locations specifically approved for that purpose by NAVSEA­
SYSCOM. In emergencies at activities without approved disposal areas, 
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sites or areas that are considered to be suitable for the purpose 
shall be proposed to NAVSEASYSCOM, along with sufficient details 
describing the area, upon which NAVSEASYSCOM may base its decision. 
In planning disposal operations and selecting disposal sites, con­
sideration shall be given to the effect these operations will have on 
population or buildings in the area surrounding the site or to the 
possibility of fragments or shock, or release of potentially hazardous 
by-products. 

13-1.4. PERSONNEL SEPARATION DISTANCES. 

13-1.4.1. Separation Distances for Non-Essential Personnel. The 
minimum separation distances between ranges and non-essential 
personnel are determined by the following: 

a. Distance (feet) = 32sw113 , but not less than 1,250 feet, for 
non-fragmenting explosive materials. If known, maximum debris throw 
ranges, with an applicable safety factor, may be used to replace the 
1,250-foot minimum range. 

b. Distance (feet) = 32Bw11 3 , but not less than 2,500 feet, for 
fragmenting explosive materials. For bombs and projectiles with 
caliber 5-inch or greater, use a minimum distance of 4,000 feet. The 
maximum fragment throw range (including the interaction effects for 
either stacks of items or single items), with an appropriate safety 
factor, may be used to replace the 2,500-/4,000-foot minimum ranges. 
Items should be sited so that lugs and/or strongbacks and nose and/or 
tail plate sections are oriented away from personnel locations. 

Protective structures for' personnel, or measures taken to suppress 
blast and/or fragment effects at disposal operations, may be used to 
reduce the required withdrawal distances. EOD operational incidents 
involving threat devices require all non-essential personnel to 
withdraw to distances required by paragraph 4-4.1.lc. 

13-1.4.2. Separation Distances for Essential Personnel. Essential 
personnel conducting EOD training operations, or operations involving 
demolition of explosives and ammunition, do not require minimum 
separation distances. Competent on-site authorities, as directed by 
NAVSEASYSCOM, shall determine the minimum separation distances for 
protection of essential personnel at disposal operations. These 
authorities shall also determine, subject to NAVSEASYSCOM approval, 
who are essential personnel. 

13-2. DISPOSAL OF AMMUNITION AND EXPLOSIVES BY BURNING 

The following paragraphs describe the types of ammunition and 
explosives that can be disposed of by burning, where and by whom the 
burn operation will be performed, and the precautions that shall be 
observed during burning operations. 

13-2.1. TYPES OF AMMUNITION AND EXPLOSIVES DESTROYED BY BURNING. 
Destruction by burning is authorized for the following types of 
ammunition and explosives: 
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a. Black powder. 

b. Certain Group B chemical agents and ammunition. 

c. Limited quantities of dynamite in bulk. 

d. Floating smoke pots (He-filled) or similar ammunition. 

e. Group c chemical ammunition. 

f. Bulk high explosives. 

g. Group D chemical munitions. 

h. Nitrocellulose. 

i. Primers. 

j. Pyrotechnics. 

k. Small-arms ammunition. 

1. Smokeless powder. 

m. TNT demolition blocks. 

n. Tracer mix and other pyrotechnic mixtures. 

o. Rocket motor propellant grains . . 
p. Propellant, explosive and pyrotechnic manufacturing wastes. 

NOTE 

The handling and disposition of ammunition, explosives, and 
similarly hazardous materials shall not be undertaken unless 
the items are specifically identifiable and their charac­
teristics are known. Furthermore, the amount of material to 
be destroyed at one time shall be consistent with reasonable 
and safe operation. The amount of material to be burned 
during a single operation shall not exceed the maximum 
amount recommended by these or other applicable regulations. 
In the absence of an established procedure, the number of 
units that may be destroyed safely at one time shall be 
determined carefully by starting with a limited number and 
then gradually increasing that number until the maximum that 
can be destroyed without risks to life and property is 
determined. In addition, environmental operating permits 
often specify limits on quantities of materials which can be 
disposed of at any given time. 

13-2.2. GENERAL REQUIREMENTS FOR BURNING OPERATIONS. General 
requirements for burning operations include choosing a burning site 
and obtaining site approval, obtaining necessary environmental 
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permits, and choosing the material to be burned, selecting and 
protecting personnel, observing precautions associated with the 
burning process, and emergency procedures to be followed in case of an 
accident. 

13-2.2.1. Requirements for Burning Sites. 

a. Burning of explosive material shall be undertaken only in 
those areas or locations that have been specifically approved for that 
purpose. Disposal of ammunition by burning shall be accomplished at a 
Naval facility in an area approved by NAVSEASYSCOM. When disposal 
takes place at another facility, such as an Army installation, the 
criteria established by the host activity shall be used. Sites for 
burning shall be separated from other facilities based on the hazards 
associated with the quantity and type of material to be destroyed. 
The disposal shall not be undertaken until NAVSEASYSCOM has approved 
the operation. 

b. The ground within the immediate vicinity of the burning pad 
area shall not exceed a 10-degree grade. Burning shall be done on a 
dirt surface or where spe-·' fied, in an improved containment device 
such as a burn pan. Burni .. .,, .Jn concrete, gravel, or cinder surface 
is prohibited. 

c. Regardless of the type of ammunition, explosive, or other 
similarly hazardous material being disposed of by burning, it is 
important to realize that a detonation may occur. In order to provide 
adequate protection, burning grounds normally shall be a minimum of 
1,800 feet away from any magazine, storehouse, inhabited building, or 
other structure, and from any public highway or passenger railroad. 
Lesser distances may be authorized by NAVSEASYSCOM under the following 
conditions: 

(1) When a non-fragmenting material is burned and test data 
and/or a hazprd analysis approved by NAVSEASYSCOM has established that 
use of lesser distances is applicable for these materials. 

(2) The burning ground surface and subsoil are clean and 
not permeated with debris capable of detonating and producing frag­
ments. 

(3) Blast overpressures will not exceed acceptable limits 
of 1.0 psi at the lesser distance based on a detonation of the 
quantity of material being burned. If a lesser distance is proposed, 
prior approval of r-rr. ··· ··1 shall be obtained. 

d. Burni"~ ~~ ~hall be reasonably free from undergrowth or 
shrubbery. The burning area shall consist of a square or pad, 
measuring 300 feet by 300 feet. The pad should be entirely cleared, 
so that a flatbed of sand or dirt remains. A 200-foot border beyond 
the square pad should be cleared of all vegetation, grass, glass, 
glass particles, and any other combustible materials. 

e. One site shall not be located within 50 feet of another site 
where material has been burned if the area has not been cleared. 
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13-2.2.2. Posting of Prescribed Procedures. Prescribed procedures, 
specific to the disposal of materials or items by burning shall be 
posted at the burning site. Also, established station orders or / 
regulations for the operation of the burning grounds shall be posted. 

13-2.2.3. Disposal Personnel. The following requirements apply to 
~election and protection of personnel conducting burning operations: 

a. Assignment. commanding officers or a delegated 
representative shall be responsible for assigning personnel to 
operations at disposal areas. All disposal personnel shall be well 
qualified and capable of safely performing their duties. In addition, 
they ~hall be fully informed of the hazards they may encounter and the 
safety precautions they shall observe. To assure safe operational 
policies and procedures, all disposal personnel shall be given 
periodic overall instruction as frequently as considered necessary in 
addition to the annual certification program. The number of employees 
engaged in a destruction operation shall be the minimum consistent 
with safe performance. However, no person shall be permitted to 
perform this work alone. Disposal operations shall be under competent 
supervision at all times. 

b. Protection. suitable protective clothing and shelter must 
be provided for personnel at the disposal area. A minimum of two fire 
blankets shall be available for emergency use. Personnel engaged in 
disposal operations shall be instructed in the proper use of fire 
blankets. A personnel protection area that includes a personnel 
shelter shall be provided at the burning ground. If the shelter is 
protected by a barricade, a minimum distance of 100 feet between the 
shelter and the burning pad is required. Otherwise, the shelter shall 
be a minimum of 500 feet from the burning pad. All windows of the 
shelter shall be securely fastened to the building and shall be made 
of Lexan 500 materia~ or its equivalent. There shall be no direct 
viewing ports. See paragraph 13-3.2.4b. 

13-2.2.4. Firefight~ng Equipment. No burning ground operations shall 
be undertaken unless properly manned and equipped mobile firefighting 
equipment is standing by in a safe location or is available within 5 
minutes. The requirement for standby firefighting equipment is 
particularly important when the fire hazard is high due to dry con­
ditions and/or when there is·danger to structures or other property. 

13-2.2.5. Communications. Telephone or two-way radio communication 
with the station network, including emergency and firefighting units, 
shall be available during burning operations. Communication equipment 
(telephone) shall normally be located at a minimum.distance of 2,500 
feet from the burning area. If this requirement cannot be met; i.e., 
communication equipment must be closer, radio transmitting equipment 
may be located at a minimum distance determined for the transmitter in 

-use in accordance with NAVSEA OP 3565/NAVAIR 16-1-529/NAVELEX 0967-LP-
624-6010, based upon the hazard created by the material/items to be 
burned. Radio transmitting equipment shall be secured during posi­
tioning of electric blasting caps/squib wires and subsequent connec­
tions or tests of the electric firing system except in an emergency. 
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13-2.2.6. Warning Signals. Guards, safety signals, road blocks, and 
warning signs shall be used to keep unauthorized personnel from 
dangerous areas during disposal operations. The burning operation 
shall not be initiated unless a red flag is prominently displayed 
and/or a whistle or siren is sounded. 

13-2.2.7. Weather Conditions. Disposal by burning shall not be 
undertaken when the wind velocity is in excess of 15 miles per hour, 
except under circumstances where any interruption of disposal opera­
tions would impose an unacceptable hardship or hazard. There shall be 
instrumentation at the burning ground for measuring wind velocity. 
The destruction of ammunition, explosives, or similarly hazardous 
materials, along with associated operations, shall not be undertaken 
during electrical storms or severe weather conditions. 

13-2.2.8. Accidents. Any casualty, mishap, or accident involving 
fatalities or injuries to personnel or appreciable property damage 
shall be reported immediately to NAVSEASYSCOM. The commanding officer 
of the concerned activity shall immediately appoint a board of quali­
fied personnel, not involved with the operation, to investigate and 
assemble pertinent details concerning the accident. When a casualty, 
mishap, or accident occurs in any operation during the disposal of 
ammunition, explosives, or similarly hazardolls material, work shall be 
suspended as quickly and safely as possible, and a report of attending 
circumstances shall be submitted to NAVSEASYSCOM. Operations shall 
resume only upon receipt of authorization from NAVSEASYSCOM. Refer to 
paragraph 1-5.3 for accident investigation and reporting requirements. 

13-2.2.9. Stockpiling of Materials. Material awaiting destruction 
shall be kept far enough from the disposal location to be protected 
against accidental ignieion or explosion from hurled fragments, grass 
fires, sparks, or burning embers. For burning operations, the stock­
pile area, or the temporary disposal storage area, shall be a minimum 
of 500 feet from any active burning pad. Only the material intended 
for disposal that day shall be stored in the stockpile area. No 
operator should be assigned to the area when actual operations are 
underway. Explosive storage huts at the burning ground used for 
storage of powder train and ignition materials including smokeless 
powder, squibs, and safety fuze, should be protected from the burning 
area by barricades. Unless designed for permanent storage, these huts 
should be used only for temporary storage on a daily basis as speci­
fied in chapter 11. Permanent magazines shall be sited at 
appropriate intraline distance in accordance with chapter 7. 

13-2.3. SPECIFIC REQUIREMENTS FOR BURNING OPERATIONS. The following 
requirements are necessary to ensure safety during burning operations. 

13-2.3.1. Safety Requirements. 

a. SOP's covering the disposition of items to be disposed of by 
burning shall be available for use by personnel conducting disposal 
operations at the disposal ground. These SOP's shall contain specific 
procedures regarding the disposition of each specific type of condi­
tion of explosives to be disposed of. If desired, prescribed specific 
procedures for disposal of special/unique items may be posted at the 
disposal ground. 
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b. Appropriate station orders or regulations for the operation 
of burning grounds shall be established. 

c. Ammunition and explosives to be disposed of shall not be 
roughly or carelessly handled. The regulations for handling ammuni­
tion and explosives prescribed in other chapters of this manual shall 
be observed. Extra care should be taken since in most instances the 
hazards of the ammunition or explosives to be disposed of are 
increased by such factors as age, deterioration, or damage. 

d. All ground areas or sites over which hazardous material is 
to be placed or spread for disposaI shall be carefully inspected to 
asst;.re against the presence of heat retained in the ground, or "live" 
sparks, embers, or burning material resulting from previously disposed 
of materials in the vicinity. 

e. Downwind burning pads in the burning ground area shall be 
selected first so that successive burnings will be on pads in an 
upwind direction from previous burnings. 

f. All operators shall be equipped with conductive safety-toed 
shoes, fire retardant outer garments and headwear, and any other 
safety apparel needed for personnel protection. 

g. Only authorized spark resistant tools shall be used while 
working within a radius of approximately 15 feet from exposed hazard­
ous material; however, a clean sharp knife may be used when cutting 
time blasting fuse for use with a nonelectric firing system. 

h. Tools which may be used for handling explosive material 
shall not be permitted to become heated by remaining near burning 
explosives. 

i. Burning shall not be performed when the wind velocity is in 
excess of 15 mph except where delay would cause unacceptable hardship 
or hazard. There must be instrumentation at the burning location 
capable of determining wind velocity. 

j. The number of personnel involved in disposal operations 
shall be kept to a minimum, but in no case shall an operator work 
alone. 

k. All personnel shall be instructed as to the dangers of 
inhaling toxic vapors resulting from burning hazardous materials. 
When prevailing winds would cause the inhalation of toxic fumes, 
operations shall be suspended or personnel shall be equipped with 
proper respiratory protection. 

l. When actual burning is underway, no personnel shall be 
stationed at or near material awaiting disposal in the stockpile area. 

m. All burning operations, including wet down if performed, 
shall be completed a minimum of 30 minutes before personnel leave the 
burning grounds. 
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n. Burning shall normally be accomplished during daylight hours 
only. If due to unforeseen circumstances burning continues after 
daylight hours, a watch of at least two responsible personnel will be 
maintained until it is determined no probability of fire exists. 

o. Responsible personnel; i.e., security, fire department, 
etc., shall be notified that burning is to be performed and they 
should make periodic checks of the burning ground, after burning is 
completed, for possible restart of fires. 

13-2.3.2. Delivery of Hazardous Material to Burning Site. Require­
ments for delivering hazardous material to burning sites are as 
follows: 

a. The motor veh ic :. 0 •1sed to transport hazardous material to 
the burning !: ; +-e shall be.! ; , '.: --:-1ed for explosive operations in accord­
ance with c~ -1. 

b. Containers holding hazardous materials shall be carefully 
loaded into the vehicle and secured against falling or moving during 
transfer to the burning site. 

c. If practical, all containers shall be full. Containers that 
are partially filled shall be set aside and loaded into the vehicle 
last. These containers should be removed first on arrival at the 
burning site. Care shall be taken to minimize the motion of hazardous 
material within the container so that the generation of static elec­
tricity will be minimized. 

d. Only the driver, who shall be qualified to transport danger­
~ 2239, and a maximum of two autho-ous cargoes in accordance wit::· 

rized helpers shall ride in c. 
material. See ~aragraph 12-5.~·~· 

1 vehicle transporting hazardous 

e. The ~otor vehicle used to transport containers to the 
burning pad sha~l be positioned for unloading at the burning pad with 
the exhaust outlet on the opposite side from where the containers are 
to be removed or with the exhaust outlet as far away from the unload­
ing point as possible. The motor shall be kept running during the 
unloading of the material. 

f. During the dumping of hazardous material, if the transport 
vehicle is retained at the burning pad, it shall be moved back a 
minimum of 50 feet from the nearest material prior to opening any 
containers. The vehicle shall be returned to the stockpile area and 
its motor shut off prior to igniting the ignition train. 

g. Motor vehicles may be used to deliver hazardous materials 
for successive burns provided a minimum distance of 50 feet is main­
tained from the previous burn pad. This requirement applies to any 
vehicle returning to the burn pad for any purpose after a burn has 
been completed. The 50-foot requirement is not applicable if 2 hours 
have elapsed since the wet down or 4 hours have elapsed if the pad has 
not been wet down. The use of hand-drawn dollies shall be held to a 
minimum. 
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h. Containers of hazardous materials shall be handled carefully 
at all times. They shall not be dragged over the floor of the truck 
or over the ground and shall not be thrown, pushed, or dumped from the /' 
truck to the ground. If the truck is not equipped with an elevator-
type tailgate, the individual containers shall be lifted and placed on 
the ground by hand, one at a time. The containers shall be spaced 
evenly along the burning pad. If containers are palletized, place the 
pallets at the burning pad and unband. Do not remove containers 
from pallets in the vehicle. 

13-2.3.3. Preparation of Hazardous Material to be Burned. Material 
to be burned shall always be removed from containers, because attempts 
to burn certain hazardous material under even slight confinement may 
result in explosions. Material being burned must be examined care­
fully to make certain that no detonator or blasting cap is attached. 
Attempts to burn hazardous material containing ignition sources such 
as caps, detonators or fuzes will almost certainly result in an 
explosion. No unauthorized mixture of hazardous material with 
extraneous material, other explosives, detonators, or similar items 
shall be permitted. To avoid being damaged or dangerously overheated 
from the burn, all empty hazardous material containers shall be moved 
back from the burning pad a minimum of 100 feet prior to igniting the 
powder train. 

13-2.3.4. Placement of Hazardous Material on a Burning Pad. Prior to 
the delivery of any hazardous material to a burning pad, the pad shall 
be carefully inspected for the presence of dangerous objects or pro­
hibited foreign material. If the burning pad has been used that day, 
it shall be inspected to make certain the surface is not dangerously 
warm and is free from flowing, smoldering, or burning embers and 
residue. It may be necessary to rake the burning surface to inspect 
for smoldering material and other dangerous conditions existing just 
beneath the surface before attempting a successive burn at the same 
burning pad. When hazardous material is found or if conditions are 
not safe, the burning pad shall not be used until safe conditions are 
restored. If required, the material to be burned shall be carefully 
placed on a bed of combustible material such as scrap lumber, wood, or 
excelsior. 

13-2.3.5. Preignition Requirements. The burning operation shall not 
be initiated unless the following requirements are satisfied: 

a. Ample visible and/or audible warning is given, such as a red 
flag displayed and/or a whistle or siren sounded. 

b. Adequate and operable communication facilities are avail-
able. 

c. Properly manned and equipped firefighting equipment is 
standing by or is readily available within 5 minutes. 

d. The range safety officer or operation supervisor has 
ascertained that the field is clear, and that all personnel are 
accounted for and safely sheltered. 
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e. All equipment of value, such as motor cars and trucks, is at 
a safe distance from the hazard area. 

f. All nearby ammunition, explosives, or similarly hazardous 
materials awaiting destruction, whether in a vehicle or not, are at a 
safe distance and protected from flying embers, fragments, sparks, and 
the like. 

13-2.3.6. Postburn Requirements. The following requirements apply 
upon each completion of a burn cycle: 

a. Personnel will remain in the protective shelter until all 
the material spread for burning has been consumed. 

b. After the burning has visually exhausted itself, a wait of 
at least 5 minutes is required prior to anyone returning to the burn 
pad. The supervisor and one operator shall then be allowed to return 
to inspect the general area of the burn for completeness of burn, heat 
retainment, and any other dangerous conditions. If no unusual condi­
tion exists, the area may be wet down thoroughly with water. 

c. A period of at least 2 hours from the wet down time is 
required before successive burns are conducted on the same burning 
pad. If water facilities are not available or unfavorable weather 
conditions; e.g., subfreezing temperatures, etc., exist, a period of 
4 hours shall elapse prior to consideration of the pad for a succes­
sive burn. 

d. Preparation for a successive burn can begin at a bed so feet 
and upwind from a previous burn, provided the previously used pad has 
been wet down thoroughly with water or a period of 4 hours has elapsed. 

e. Successive burning cycles may be performed the same as the 
first as time permits. 

NOTE 

Detailed procedures, specifications, methods for ignition 
of material to be burned, as well as procedures to be 
followed in the event of a misfire, etc. are found in 
NAVSEA SW060-AA-MMA-010. 

13-3. DISPOSAL BY DETONATION 

The following paragraphs identify the types of ammunition and 
explosives that can be disposed of by detonation, where and by whom 
the detonation operation should take place, and the precautions that 
shall be observed during detonation operations. 

13-3.l. TYPES OF AMMUNITION AND EXPLOSIVES TO BE DESTROYED BY DETONA­
TION. Ammunition and explosives may be destroyed directly by initia­
ting the explosion of an item, or indirectly by the detonation of 
explosives placed in contact with the item(s). Destruction by detona­
tion may be authorized for the following types of ammunition and 
explosives: 
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a. Detonators, both separate electric and percussion. 

b. Large quantities of dynamite in bulk. 

c. Explosive-loaded grenades. 

d. Group C chemical ammunition as described in paragraph 
13-15.4.3. 

e. High explosive bombs. 

f. Mortar ammunition. 

g. Projectiles. 

h. Rocket/missile warheads. 

i. Mines. 

j. Bulk initiating explosives. 

NOTE 

Under no circumstances shall ammunition, explosives or 
similar hazardous items be disposed of by detonation unless 
they are specifically identified and their characteristics 
are known. 

13-3.2. GENERAL REQUIREMENTS FOR OPERATIONS. General requirements 
for detonation operations include choosing a detonation site and 
posting it, securing requisite environmental permits, choosing 
materials to be disposed of by detonation or stockpiled awaiting 
disposal, selecting and protecting personnel, observing precautions 
associated with the detonation process, and emergency procedures to be 
followed in case of an accident. 

13-3.2.1. Requirements for Detonation Sites. 

a. Demolition, demonstrations and routine EOD explosives 
operations shall be undertaken only in those areas or locations that 
specifically have been approved for that purpose. The classification 
of detonation sites is shown in table 13-1. Disposal of ammunition by 
detonation shall be accomplished at Navy and Marine Corps activities 
in areas approved by NAVSEASYSCOM. In instances when disposal takes 
place at another services facility such as an Army installation, the 
criteria established by the host activity shall be used. Minimum 
separation distances for non-essential personnel viewing the 
destruction of ammunition including EOD operations shall be determined 
as described in paragraph 13-1.4. The disposal shall not be 
undertaken until NAVSEASYSCOM has approved the operation. 

b. All vegetation including dry grass, leaves, and other 
combustible materials shall be removed within a radius of 500 feet or 
firebrand distance, whichever is greater around the disposal site. 
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Table 13-1. Classifications of Detonation Sites 

-
QUANTITY DISTANCE (IN FEET) FROM POINT OP' DETONATION TO 

(IN POUNDS) 
CLASS OF OF EARTH 

DETONATION EXPLOSIVE RADIUS BARRICADED NON- EXPLOSIVE COVER 
SITE INHABITED OF CLEARED CREW SHELTERED HOLDING REQUIRED 

NOT BUILDING AREA SHELTER(l) RETREAT AREA(2) 
OVER OVER (6) AREA 

A 500 3000 5000 500 1000 5000 1800 NO 

B 150 500 3000 500 500 3000 1245 YES(J) 

c 25 150 2500 500 JOO 2500 1245 YES(J) 

D(5) 0 25 1800(4) 500 200 1800(4) 1245 YES(J) 

(1) These are the desired recOlllllended distances w>d •Y be recl.ced: "-er, la>der no clra..tances &hall the 
distances be less than the intraline barricaded distances based on the mxl- ...,..,tlty of explosive lrwolved for 
eech special class of site. If these distances are rec1>ced, persorwwl In the &helter...,. require ear protection. 

C2l These are the desired rec~ distances w>d •Y be ~ed to the Intraline barricaded distance 
provided the holding area is afforded as a aini- overhead w>d frontal protection. 

C3l Earth cover required only when aisslle hazard Is a aafety factor. 

C4l Kay be rec1>ced to 1250 feet providing no C18) clus 1, division 2 •t•rlal 11 on the renge. 

cS> 0-.1 it Ion training sites using 5 pcu1ds explosives or 1"1...,. be sited In accordance with paragraph 13· I 
3.2.2. 

(6) The criteria of paragraph 13·1.4. lb -t be applied for the detonation of frqmntlng explosive •terials. 

13-3.2.2. Demolition Training Ranges. Because the quantity of 
explosives required to maintain demolition and EOD proficiency is 
small, the criteria for training ranges can be reduced from the 
required criteria for other detonation sites. Table 13-2 provides the 
siting criteria for demolition training and explosives handling 
requalificationJ All vegetation including dry grass, leaves, and I 
other combustible materials shall be removed within a radius of 50 
feet from the point of detonation. 

13-3.2.3. Posting of Prescribed Procedures. Prescribed procedures 
specific to the disposal of materials or items by detonation shall be 
posted at the detonation site. Furthermore, established station 
orders or regulations for the operation of detonation sites shall be 
posted. 

13-3.2.4. Disposal Personnel. The following requirements apply to 
selection and protection of personnel conducting detonation opera­
tions: 
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Table 13-2. Demolition Training Ranges 

Quantil.y in Pounds Inhabited 
of Explosives Building Restrictions 

Distance 
over Not Over (feet) 

Notes a, b, and c. Note d should 
2.5 5.0 500 be applied unless the barricade 

would pose an operational hazard. 

1. 25 2.5 300 Notes a, b, c, and d. 

0 1.25 200 Notes a, b, c, and d. 

NOTES: 

a) Only encased, non·fra;ment·producing explosives will be used. 

b) All detonations will be conducted on• 12·inch deep sand pit to eliminate secondary fra~t hazards. 

c) Inhabited building separation desunces will not be further reduced c1Je to p..t>lic traffic routes or use of 
EOO protective devices. 

d) A barricade shall be constructed 10 feet from the detonation point. The barricade will totally enclose the 
detonation site, be the equivalent of two sand>ags thick, six feet high, and have two entrances 180 • apart. Each 
entrance nust also be barricaded to the s- requirements to assure protection from fra_,its as sh°"'1 in figure 
13·1. 

I 

Figure 13-1. 
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a. Assianment. The requirements of paragraph 13-2.2.3a shall 
apply when assigning personnel to operations at detonation sites. 

b. Protection. Each detonation site shall provide a crew­
protective area that may include a personnel shelter. If such a 
shelter is utilized, it shall be approved by NAVSEASYSCOM, shall have 
overhead protection and frontal protection with no direct viewing 
ports. Mirrors or periscopes may be used for visual observation. The 
required distance from the point of detonation, for various quantities 
of explosive to be detonated, shall be in accordance with the site 
classifications in table 13-1.· The specific design of the crew 
shelter shall be submitted to NAVSEASYSCOM (SEA-665) for review and I 
approval prior to submission to NAVSEASYSCOM for final approval. 
There also shall be an emergency area or shelter available at the 
detonation site for personnel to use in emergency situations. This 
area/shelter, a 4-foot hole or 4-foot earthen embankment, for example, 
shall provide personnel protection from high velocity fragmentation. 
The emergency area/shelter shall not be used for normal operations, 
but shall be used only when it is impossible for personnel to reach 
the protective crew shelter. 

13-3.2.5. firefighting Equipment. When the fire hazard is high in 
wooded and grassy areas because of dry conditions, disposal operations 
shall be undertaken only if properly manned mobile firefighting 
equipment is standing by in a safe location or can be made readily 
available within 5 minutes. 

13-3.2.6. Communications. See the requirements for communications 
equipment in paragraph 13-2. 2. 5 .. 

13-3.2.7. Warning Signals. The requirements for warning signals at 
burning sites described in paragraph 13-2.2.6 also apply to detonation 
sites. 

13-3.2.8. Weather Conditions. Prior to detonation, the supervisor or 
EOD officer in charge shall obtain information on local cloud and air 
mass conditions from the nearest weather station. This person shall 
decide whether to conduct detonation operations based on weather 
conditions as well as on his experience and knowledge of local soil 
and rock strata conditions. Detonation shall not be performed during 
periods of heavy, low total overcast or during electrical storms. 

13-3.2.9. Accidents. Refer to paragraph 13-2.2.8 for reporting 
requirements concerning accidents at detonation sites. 

13-3.2.10. Material Stockpiling. The required distance between the 
detonation site and explosive material awaiting disposal will vary in 
accordance with the class of the approved site. However, in no case 
shall material be stored at less than intraline distance from the 
explosive being destroyed based on the largest quantity involved. No 
one shall be assigned to the storage area when actual detonation 
operations are underway. No material shall be staged at the detona­
tion site. 
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13-3.3. SPECIFIC REQUIREMENTS FOR DETONATION OPERATIONS. Specific 
procedures for placement of items at the detonation site, the place­
ment of the ignition charge, the method of priming, and other require­
ments pertaining to the particular ammunition to be detonated are 
prescribed by EOD or by Routine Ordnance Detonation Advisory Proce­
dures (RODAP), and prepared by Naval activities in accordance with the 
requirements of chapter 2. In addition, the following requirements 
apply. 

NOTE 

Information, guidance, and instructions covering detailed 
procedures to be utilized to prepare explosive materials for 
disposal by detonation, performance of detonation opera­
tions, and actions to be taken in the event of a hang fire 
and/or misfire is found in SW060-AA-MMA-010 (series). All 
personnel conducting detonation operations shall be familiar 
with this publication. 

13-3.3.1. Safety Requirements. The following safety requirements are 
to be followed during detonation operations: 

a. The number of personnel conducting detonation operations 
shall be kept to a minimum, but under no circumstances shall an 
operator work alone. 

b. When detonation operations are underway, no personnel shall 
be stationed at or near material awaiting disposal at the stockpile 
area. 

c. After detonation operations have be£n completed, the demoli­
tion crew shall remain at the protective crew area at least 5 minutes 
after single shots and the last shot of a series, provided that the 
number of shots have been counted. If in doubt, use misfire 
procedures and wait 30 minutes after the last shot. Operations shall 
be scheduled so that detonations will not occur less than 30 minutes 
prior to securing the range at the end of the work day. 

d. The fire department shall be notified that detonation opera­
tions are to be performed. The range shall not be secured if any 
probability of fire exists. 

e. Only authorized spark resistant tools shall be used while 
working within a radius of 15 feet from exposed energetic material. 
However, a clean sharp knife may be used for cutting time blasting 
fuze/detonating cord. 

f. Detonation operations shall be performed during daylight 
hours only. 

g. Blasting caps shall be installed only after all operators 
except those doing the actual ignition work have retreated to the 
protective crew shelter. Blasting caps shall be carefully handled at 
all times. 
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h. Ammunition and explosives to be destroyed shall not be 
handled roughly or carelessly. Regulations for handling ammunition 
and explosives prescribed in other chapters of this manual shall be 
observed. Extra care should be taken since, in most instances, the 
hazards of the ammunition or explosives to be destroyed are increased 
as a result of age, deterioration, or damage. See paragraph 13-~.3.3. 

i. Personnel should anticipate the possible presence of spark 
and flame discharges from the accumulation of electrostatic charges 
and take necessary precautions to minimize their potential hazard. 

j. If the material being disposed of produces high fragmenta­
tion, the detonation shall take place at an area surrounded by an 
earth barrier at least 4 feet high or in a pit or trench at least 
4 feet deep. Unless the demolition site meets the requirements for 
class A as specified in table 13-1, a covering of earth shall be used 
to effectively limit the range of fragments. 

13-3.3.2. pelivery of Hazardous Material to Detonation Site. The 
following requirements apply to delivery of hazardous material to 
detonation sites: 

a. The motor vehicle used to transport hazardous material to 
the demolition ground shall meet the requirements of OP 3681. 

b. Only the driver and two helpers shall ride in or on a 
vehicle transporting explosive material. The driver shall be quali­
fied to transport hazardous material in accordance with OP 2239. See 
paragraph 12-5.5.l. 

13-3.3.3. Requirements for Handling Material at a Qetonation Site. 
The following requirements apply to the handling of materials at 
detonation sites: 

a. MateriaD appearing to be in an unusual or abnormal condition 
should not be unhanded or removed from its pallet. All personnel 
shall report the condition of this material to their immediate super­
visor. The supervisor shall proceed as follows: 

(l) If, in the supervisor's opinion, further movement of 
the material will create an additional hazard, the material shall not 
be moved. All personnel shall be evacuated from the immediate area to 
a safe place, and the supervisor shall take appropriate steps to 
eliminate the hazard. 

(2) If, in the supervisor's opinion, the material does not 
present an abnormal or hazardous condition, the material should be 
handled as usual. 

b. The delivery vehicle and all handling equipment shall be 
moved from the area and shut off before preparing and priming the 
material for detonation. All pallets and other containers shall be 
moved to the stockpile area before preparing the ignition train. 
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13-3.3.4. Post-Detonation Requirements. A waiting period specified 
by local SOP, but no less than that specified in paragraph 13-3.3.lc 
shall be observed. Subsequently, a careful search of the surrounding 
grounds for unexploded ammunition or explosives shall be conducted. 
Unexploded items or material such as lumps of explosive or unfuzed 
ammunition may be collected and made ready for the next detonation. 
Fuzed ammunition or items that may have internally damaged components 
should be detonated where found. 

13-4. DISPOSAL OF AMMUNITION AND EXPI.DSIVES BY NEUTRALIZATION 

Disposal of certain ammunition and explosives may be accomplished 
by neutralization. Methods of neutralization include dissolving water 
soluble material, chemical decomposition, and venting or "bleeding 
off." The principles behind these methods are described in the 
following paragraphs. 

13-4.1. NEUTRALIZATION BY DISSOLUTION IN WATER. Disposal of explo­
sives by dissolution in water requires that the explosive material be 
in part readily soluble in water, and that the resulting solution as 
well as any residue be innocuous or disposed of as hazardous waste. 
Local environmental personnel should be notified of any potential 
hazardous waste generation or disposal operations prior to operation. 
Due to prohibitions against disposal of liquid wastes, alternate 
methods or treatments may be required. 

13-4.2. NEUTRALIZATION BY CHEMICAL DECOMPOSITION. Small quantities 
of initiating explosives may be decomposed chemically. If directions 
regarding quantities, order of treatment, and so forth are followed, 
no explosive material should remain, and the solution may be disposed 
of. Analysis should pe conducted to determine if the waste meets the 
criteria for disposal as hazardous waste. Normal caution regarding 
handling of chemicals should be observed. 

1 
13-4.3. NEUTRALIZATION BY VENTING. Certain chemical ammunition may 
be disposed of by venting or "bleeding off" to the atmosphere provided 
this meets applicable federal, state, and local environmental 
regulations. However, use of this method of disposal is limited to 
small quantities of nonpersistent agents under controlled conditions. 
Venting must be accomplished at selected locations, and at a 
controlled rate so nuisance threshold levels or toxic concentrations 
of vapors or aerosols will not reach points beyond the control of the 
installation. 

13-5. DISPOSAL OF SURPLUS HAZARDOUS MATERIALS BY SALE 

Requirements and procedures for the sale of surplus ammunition, 
_explosives, and other hazardous materials are provided in OP 2165 
Volume 1. 

13-6. SPECIFIC PROCEDURES FOR THE DISPOSAL OF HIGH EXPLOSIVES 

High explosives include primary, booster, and main charge explo­
sives. Black powder, while not a high explosive, is included in this 
grouping. 
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13-6.1. BLACK POWDER. Black powder may be disposed of by burning. 
The following procedure shall be followed: 

a. Contents of only one container, not exceeding 25 pounds, 
shall be burned at one pad. Containers of black powder shall be 
opened, one at a time. 

b. The powder to b ~d shall be removed from the container 
and distributed in a trail ~he burning surface which has been 
free of fire for at least 24 ~. The powder trail shall not exceed 
2 inches in width. No part o~ -•. e trail shall parallel any other part 
at a distance of less than 10 feet and no part of the trail shall 
cross any other part. 

c. The ~ 1 ~ck powder shall be ignited by an electric squib 
firing syst:e '··r time fuse and igniter in accordance with the 
instrucc. ~woGO-AA-MMA-010 (series) . 

d. Empt ... ~hall be thoroughly flushed with water, 
as serious explosi.:i .. 
containers. 

- ;:::.__:-red with supposedly empty black powder 

13-6.2. HIGH EXPLOSIVES. h. 
burning as described in paragrapu 
Regulations are as follows. 

·sives should be destroyed by 
or by chemical destruction. 

13-6.2.1. Burning. Destruction of bulk high explosives by burning 
should be in accordance with the following requirements: 

a. Weight of Explosive'. The types and maximum weight limits of 
explosives which may be destroyed by burning are presented in table 
13-3. It is emphasized that the limits set forth are the maximum 
weights allowable per explosive pile. The pile should be as small as 
can practically comply with local requirements. 

b. Pile Separation Distance. The simultaneous burning of as 
many piles of high explosives as can be accommodated on the burning 
pad is authorized provided the distance between piles and the weight 
of the piles are limited in accordance with table 13-3. 

c. 
layout. 

Figure 13-2 depicto:o a ':ypical high explosive burning area 
The minimum distanc~s are established in table 13-3. 

d. Explosives having particle size larger than 2-inch cube 
shall not be accepted at the burning pad unless approved by 
NAVSEASYSCOM. 

e. Explosives to be burned must be examined carefully to make 
certain no detonator or blasting cap is included. Any attempt to burn 
high explosives with ignition sources such as caps, detonators, or 
fuzes will almost certainly result in an explosion. 
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f. Only one kind or type of explosive shall be burned at one 
time on any one pad, except that small quantities up to 25 pounds 
total of mixed explosives derived from various production operations 
may be spread and burned as a single explosive unless larger 
quantities are authorized by NAVSEASYSCOM. 

Table 13-3. Maximum Weight Limit for Burning High Explosives 

MAXIMUM PILE 
EXPLOSIVE WEIGHT LIMIT SEPARATION 

(POUNDS) (FEET) 

Amato! 500 100 
Black Powder 25 50 
Composition "A" 500 100 
Composition "B" 500 100 
Composition "C" 500 100 
Cyclotol 200 100 
Explosive "D" soo 100 
HBX Composition soo 100 
H-6 soo 100 
Mino! II 500 100 
Nitroguanidine, Dry 500 100 

**Nitroguanidine, Wet 50 100 
Octal 200 100 

*PBX 200 100 
PBXN 200 100 
PBXW 200 100 

*Pentolite 25 50 
***PETN ~ 

25 50 
*Picratol 200 100 

***RDX/HMX so 100 
Tetryl so so 

*Tetrytol so so 
TNT soo 100 
Torpex so 50 

*Tri tonal 500 100 

*'The burn weight l:iJDit and pile separation distance for this material have not been firmly estab­
lished. Therefore, when burning these items the weight l:iJDit and the separation distance should be 

determined carefully by starting with a very l:iJDited number of pounds of elCplosive and the separation 
distance shown. Die weight l:iJDit may then gradually be increased. However, the mu:imum l:iJDit speci­
fied shall not be exceeded. 

**Wet Nitroguanidine has been found to be very difficult to burn. The piles should be saturated with 
fuel oil or s:iJDilar material in accordance with the local environmental operating permit. 

***These explosives should be shipped to the burning ground wet, spread on the burning surface and 
allowed to partially dry, prior to ignition. 
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l. Whan more than one pad of explosives is prepared, the pads may be connected with a 
continuous ignition train as shown above. 

2. The distance between successive burns shall be a mininml of 50 feet as required in paragraph 
13-2.J.6. 

Figure 13-2. Typical High Explosives Burning Area 

g. It is possible that explosives such as TNT will melt and 
flow away from }he burn pile into drainage facilities, crust over, and 
not be burned. To prevent this from happening, it is required that a 
dam, a minimum of 3 inches high, be erected on the downstream side of 
the pile to contain any melted explosive and accomplish complete 
burning. 

h. Should the explosive be delivered for burning in a moist 
condition, the explosive shall be spread on a pad of combustible 
material and soaked with fuel oil meeting environmental regulations to 
encourage complete combustion. The combustible material used shall be 
scrap lumber, wood or other material such as excelsior. Where such 
materials are used, they shall be spread a minimum of 2 inches deep on 
the pad prior to spreading explosives. 

i. Each operator (or pair of operators, if two are required to 
handle containers due to size) shall open only one container at a 
time, and it shall be emptied of its contents and the lid replaced 
before another container is opened. When explosive is delivered in 
metal containers, the grounding requirements specified for smokeless 
powder in paragraph 13-7.1.2 apply. 
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j. Explosives shall be spread evenly over the burning surface 
in a uniform thickness. The maximum thickness of the explosive is 
limited to 2 inches unless greater thickness is authorized by 
NAVSEASYSCOM. 

k. Prepare the ignition train and ignite it. 

1. Inspection and wet down of the pad shall be in accordance 
with paragraph 13-2.3.6. 

m. Preparation for successive burns may commence in accordance 
with paragraph 13-2.3.6. 

13-6.2.2. Chemical Destruction of Explosives. The chemical des­
truction of loose explosives or ammunition except as provided below 
shall not be permitted unless approval is given by NAVSEASYSCOM. 
Chemical methods must be supervised by qualified personnel having 
knowledge of chemistry. Chemical methods shall not be used in an 
attempt to destroy explosives which are enclosed or pressed into 
components such as detonators. The following procedures may be used 
under adequate supervision for 28 grams or less of the explosives 
named. 

a. Mercury Fulminate. Place a quantity of aqueous sodium 
thiosulfate (hypo) solution (20 percent by weight of sodium thio­
sulfate) equal to 10 times the weight of mercury fulminate to be 
destroyed in a wood or earthenware container. While agitating the 
hypo solution, add water-wet mercury fulminate. The mixture shall be 
agitated by air or mechanical means but not by hand. Agitation must 
be continued until all fulminate has been dissolved, usually within 2 
hours. Operators shall keep to the windward of the container or wear 
gas masks to avoid inhaling any cynogen gas evolved. 

b. Nitroglycerin. Small quantities of nitroglycerin may be 
neutralized or destroyed with a mixture of the following solutions: 

1 
(1) Solution A. Sodium sulfide (pulverized) - 9 parts by 

weight and water - 30 parts by weight. 

(2) Solution B. Denatured ethyl alcohol - 70 parts by 
weight and acetone - 20 parts by weight. Do not combine the two_ 
solutions until immediately before use since potency of the mixed 
solutions diminishes on storage. This mixture should be only for very 
small quantities of nitroglycerin; e.g., the oily film that adheres to 
surfaces after the nitroglycerin has been removed with sponges or 
absorbed in wood pulp or sawdust. Operators using this solution 
should wear rubber gloves. 

c. Lead Azide. 

(1) Lead azide accumulated on surfaces should be taken up 
with water wet cloths. The cloths should then be washed out in one of 
the solutions named below after which the complete desensitizing 
treatment is carried out in the solution. The cloths should be 
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thoroughly washed with water before reuse. Empty shipping bags while 
still water-wet should be turned inside out and treated. Approved 
chemical methods for destroying lead azide include those described 
below. 

(2) Sodium nitrite-acetic acid method. For destruction of 
a quantity of 1 ounce of lead azide, the ounce of lead azide should be 
placed in one-half gallon of a 10 percent solution of ammonium acetate 
to which is added a solution of two and one-half ounces of sodium 
nitrite in 1 pint of water. The mixture is stirred and while stir­
ring, 7 ounces of glacial acetic acid or its equivalent of weaker acid 
is added. The entire solution should be allowed to stand in a warm 
place for 1 hour more before disposal. 

(3) Another method is to use sodium nitrite and nitric 
acid. The lead azide should be destroyed in small quantities at a 
time by successive treatment with a 25 percent solution of sodium 
nitrite and a 36 percent solution of nitric acid. Place water, then 
lead azide to be destroyed in a ceramic crock or other suitable 
container of ample size (at least 500 cc of pure water per gram of 
azide). Add sodium-nitrite solution and agitate carefully but 
thoroughly; and add the nitric acid solution slowly with continual 
agitation. Heat is generated during the decomposition so all addi­
tions must be made slowly. Decomposition is rapid and complete if 
sufficient quantities of the killing solution are employed. The 
resultant solution is clear. Ferric chloride solution is used to test 
for incomplete decomposition of the azide. A red color appears if 
azide is still present. Toxic fumes may be evolved during the killing 
reaction. 

(4) The third mettiod is to dissolve lead azide in 10 
percent ammonium acetate solution, from which the lead is precipitated 
with 10 percent aqueous potassium bichromate. This is followed by a 
thorough washing with water. However, this procedure may leave a 
sludge containing sensitive explosive material and appropriate pre­
cautions must be taken. All wash cloths or brushes used to apply 
ammonium acetate solution should be treated with a sodium bichromate 
solution. 

(5) A fourth method (preferred) is to use a 20-25 percent 
aqueous solution of eerie ammonium nitrate for the chemical destruc­
tion of lead azide. When small quantities of lead azide are destroyed 
in this manner the reaction is not violent. Since one of the products 
of the reaction is a gas, the ending of the gas evolution indicates 
completion of destruction. This method offers the following advan­
tages over preceding ones: 

(a) Safer to use because the chemical reaction is less 
violent than those involving acid. 

(b) Residue formed is more readily disposed of than 
lead chromate. 

(c) Evolved gas acts as indicator to assure completion 
of the reaction. 
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(d) Other Explosives. ROX, HMX and compositions A, B, 
and c may also be destroyed by heating a slurry of the explosive 
material in water with an excess of sodium hydroxide _ enough to make 
the solution strongly alkaline. The resulting solution should be 
disposed of in accordance with requirements for disposal of corrosive 
hazardous waste. 

13-6.3. PRIMARY (INITIATING) EXPLOSIVES. When necessary, large 
quantities of primary explosives such as lead azide, lead styphnate, 
and mercury fulminate, shall usually be destroyed by detonation in 
accordance with instructions obtained in each instance from NAVSEA­
SYSCOM. Small quantities of 1 ounce or less of lead azide may be 
destroyed by chemical decomposition as described in paragraph 
13-6.2.2. However, only lead azide may be so destroyed. 

13-7. DISPOSAL OF PROPELLANTS 

Precautions for the safe disposal of smokeless powder and nitro­
cellulose are described in the following paragraphs. 

13-7.1. SMOKELESS POWDER AND CASTING POWDER. Smokeless powder and 
casting powder, including sheets, flakes, shavings of ballistite, and 
bag charges should be disposed of by burning. 

13-7.1.1. Supervision of Burning Operations for smokeless Powder and 
Casting Powder. All burning operations associated with the disposal 
of smokeless powder and casting powder by burning shall be under the 
immediate supervision of a qualified and experienced ordnanceman 
specifically designated for the purpose by the ordnance officer, the 
safety officer, or by delegation of the commanding officer. The 
supervisor shall be responsible fbr enforcing all safety precautions 
and provisions for the safety of all personnel during operations in 
the burning ground area. 

13-7.1.2. Special Instructions for Burning Bulk Smokeless Powder and 
Casting Powder. In addition to the general requirements contained in 
paragraph 13-2 for the burning of hazardous material, the following 
shall apply for burning bulk smokeless powder and casting powder: 

a. Bulk smokeless powder and casting powder shall be trans­
ported to the burning ground in closed, standard, smokeless powder 
containers, approved fiberboard containers, closed powder charge 
tanks or conductive plastic bags. 

b. No more than 4,000 pounds of smokeless powder and casting 
powder shall be transported to the burning pad area at one time. 

c. Containers of smokeless powder and casting powder shall not 
be exposed to direct sunlight long enough to raise the temperature of 
the powder above 100 "F. Containers that require protection from the 
sun shall be covered with a fire-resistant tarpaulin placed so that 
air can circulate through the stack. The rate of decomposition 
becomes relatively high at 100 °F, and is dangerously accelerated at 
temperatures above 110 °F, when spontaneous combustion of the powder 
can result. 
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d. The container and lid should be electrically bonded, The 
container should be grounded before the lid is removed, and the powder 
is dumped. Equipment used to ground containers during lid removal, 
dumping of powder, and lid replacement shall be tested for conduc­
tivity prior to each day's operation. The maximum acceptable value 
for electrical resistance to ground shall be 100,000 ohllls. 

e. Each operator or pair of operators, if two are required to 
handle containers due to size, shall open only one container at a 
time, empty its contents, and replace the lid before another container 
is opened. 

f. The grounding shall not be removed until the lid is replaced 
on the container. 

g. Not more than 4,000 pounds of large web smokeless powder and 
casting powder shall be burned at one time. If the powder is small 
web, the maximum amount burned at one time shall be limited to 2,000 
pounds. The size of powder grains in 3-inch cartridges and smaller is 
considered small web. 

h. The smokeless powder and casting powder to be burned shall 
be spread in straight rows approximately 4 feet wide and not more than 
6 inches deep for large web smokeless powder or not more than 3 inches 
deep for small web smokeless powder. 

i. Care shall be taken to avoid walking on the dumped powder. 

j. Operations shall be arranged to minimize exposure of per­
sonnel should a fire be initiated at any point along the burning pad. 

k. The ignition train shall be laid and ignited in accordance 
with procedures ~escribed in SW060-AA-MMA-010 (series). 

1. Inspection and wet down of the pad shall be in accordance 
with paragraph l!-2. 

m. Preparation for successive burns should be accomplished in 
accordance with paragraph 13-2. 

13-7.2. NITROCELLULOSE. Nitrocellulose should be destroyed by 
burning in accordance with the following procedure: 

a. Not more than 500 pounds of wet nitrocellulose shall be 
burned '.'.. one time unless larger amounts are approved by NAVSEASYSCOM, 
an pra~tical, smaller increments should be burned. Nitrocellulose 

" ..• .:lammable solvent shall ba limited to increments of 500 
p· _..,. 

b. Nitrocellulose to be disposed of by burning shall be wet 
with not less than 30 percent, by weight, of water or flammable 
solvent and it shall be contained in suitable metallic containers, 
such as steel drums, for delivery to the burning area. 
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c. A layer of combustible scrap lumber and excelsior shall be 
arranged on the burning surface with enough wood cribbing used under 
the layer or pile to provide a good draft and complete combustion. 

d. The wet nitrocellulose to be burned shall be removed from 
the transportation containers by means of wooden or nonferrous shovels 
and evenly spread on the pile of lumber in a layer not thicker than 2 
inches, unless a greater thickness is authorized by NAVSEASYSCOM. 

e. successive increments of nitrocellulose to be burned shall 
be positioned only one at a time, and a burning site shall not be used 
twice in the same day. The immediate area or site over which an 
increment of nitrocellulose is to be spread for burning shall be 
carefully inspected as required by paragraph 13-2.3.l prior to spread­
ing the material. 

f. The ashes remaining from the burning of any quantity of 
nitrocellulose shall be wet down with water at the end of each opera­
ting day and carefully inspected and screened for any particles or 
fibers of unburned nitrocellulose. 

g. No personnel shall approach the burning site following the 
burning of an increment of nitrocellulose until the fire has burned 
out and the nitrocellulose has been completely destroyed. In the 
event of a misfire in the ignition train, personnel shall not approach 
the site for at least 30 minutes. Dry nitrocellulose is exceedingly 
sensitive and will cause very hot flash-fires. Therefore, all equip­
ment, such as transportation vehicles, containers, tools, and the 
clothing of personnel, shall be thoroughly cleaned and made free of 
all traces of nitrocellulose which would constitute a hazardous 
condition when dry. 

13-8. DISPOSAL OF SEP~TE LOADING AMMUNITION CHARGES 

Separate loading pm.munition charges may be disposed of by burn­
ing. Special precautions for disposal of separate loading ammunition 
charges are the same as for burning smokeless powder. Refer to 
paragraph 13-7.1. 

13-8.1. SPECIAL INSTRUCTIONS FOR BURNING SMOKELESS POWDER BAG 
CHARGES. In addition to the requirements contained in paragraph 13-2 
for the burning of hazardous material in general, the following shall 
apply for burning smokeless powder bag charges: 

a. Except when palletized in horizontal position, the bottom of 
the tanked charge must be held lower than the top (top end up) to 
prevent the build-up of static charges from the shifting of the 
charges within the tank. 

b. The quantity of smokeless powder bag charges to be trans­
ported to the burning pad at one time shall not exceed 4,000 pounds. 

c. The tanked charges shall not be placed on the burning 
surface exposed to the direct rays of the sun for any period of time 
longer than necessary to complete burning operations. 
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d. The tank and its lid shall be electrically bonded and the 
tank grounded before the lid is removed and the bag charge removed 
from the tank. If primers are present (Marine Corps ammunition), they 
shall be removed and packed into an ammunition box marked for later 
disposition. Spacers shall be left in their respective tanks. 
Grounding equipment used to ground the containers during lid removal, 
removal of bag charges, and lid replacement shall be tested for 
conductivity prior to each day's operation. The maximum acceptable 
value for electrical resistance to ground shall be 100,000 ohms. 

e. Each operator (or pair of operators if two are required to 
handle the containers due to size) shall open only one tank at a time 
and the bag charges shall be removed and the lid replaced before 
another tank is opened. 

f. The grounding is not to be removed until the lid is placed 
back on the tank. 

g. The bags shall be placed on the burning surface with the 
laced side up in a single row side by side with all ignition ends 
facing the same direction. 

h. The explosive limit of the bag charges for one burn shall 
not exceed 4,000 pounds, including the black powder ignition ends. 

i. Prepare the ignition train and ignite. 

j. Inspection and wet down of the pad shall be in accordance 
with paragraph 13-2. 

k. Preparation for successive burns may commence in accordance 
with paragraph 13-2. 

13-9. DISPOSAL OF GUN AMMUNITION 

Gun ammunition includes the components of fixed ammunition such 
as projectiles, cartridge cases, and other miscellaneous components. 

13-9.1. DISPOSAL OF PROJECTILES. Projectiles, including those 
resulting from breakdown of fixed ammunition, may be disposed of by 
either demilitarization or detonation. Demilitarization procedures 
are covered in paragraph 9-4. The following procedures should be used 
when disposing of projectiles by detonation: 

a. The projectiles to be destroyed shall be placed on their 
sides in a pit or trench which is at least 4 feet deep. 

b. Demolition explosive blocks shall be placed in contact with 
the sides of each projectile and held in position by earth packed 
around the projectile and blocks. The number of blocks to be used for 
each caliber of projectile is shown in table 13-4. 

c. The projectile shall be covered with 2 or more feet of earth 
to reduce the range of fragments upon detonation. 
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Table 13-4. TNT Demolition Blocks Required for the 
Destruction of Projectiles 

NUMBER OF 1/2-LB TNT 
PROJECTILE BLOCKS OR EQUIVALENT 

(CALIBER) REQUIRED 

40 mm 1 
3 inch 2 
4 inch to 6 inch 3 
8 inch 3 
12 inch to 16 inch 6 

d. After the last shot, the ground in the vicinity shall be 
searched for any unexploded material (see paragraph 13-3.3.4). Any 
such material found shall be destroyed. 

13-9.2. DISPOSAL OF CARTRIDGE CASES. Cartridge case intended for 
disposal shall be emptied of smokeless powder, the primer fired or 
removed as specified in current instructions, and the case disposed of 
in accordance with current instructions. The powder shall be des­
troyed of in accordance with paragraph 13-7.1. 

13-10. DISPOSAL OF SMALL-ARMS AMMUNITION 

Small-arms ammunition may be destroyed by burning in a retort 
furnace or an incinerator which meets environmental requirements. The 
following general information is p~ovided concerning furnaces and 
incinerators: 

a. Furnace - General. In the retort furnace, small arms are 
fed by a conveyor into the front of the furnace and are moved down by 
the interior spirals in the rotating furnace. At the rear of the 
furnace is a burner which projects a flame which provides the neces­
sary heat for cook off of the items. Located underneath the burner is 
a conveyor for carrying the remaining material out of the barricaded 
area to a collection point. Furnaces vary in design. Detonation 
furnaces No. APE 1236 (Army design) and NAPEC 0141 (Navy design) are 
examples of furnaces currently in use. 

b. Incinerator - General. Incinerators vary in size and 
design; however, they are generally enclosed by material of sufficient 
strength to confine repeated detonation of small-arms ammunition. It 
is mandatory that the inclined chute or pipe through which the mate­
rial is fed into the incinerator have a positive interlock so that, at 
a minimum, one door is closed at all times. The incinerator is either 
loaded with combustible material or a burner is provided so that the 
necessary heat for cook off can be obtained. In any case, the incinera­
tor shall have a means of igniting the combustible material/burner 
remotely. After reaching the operating temperature, the cartridges 
are fed through the feed chute and into the incinerator for cook off. 
Care should be taken to prevent an accumulation of unexploded ammuni­
tion in the incinerator. 
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c. Operational Requirements. 
incinerator shall be as set forth in 
SOP's. Barricades and warning signs 
nel from entering the discharge area 
operation. 

Operation of the furnace or 
applicable operational manuals or 
shall be used to prevent person­
of a furnace when it is in 

NOTE 

Furnaces and/or incinerators utilized for destruction/ 
demilitarization of small-arms ammunition up to and 
including 20 mm (TP) may be sited at inhabited building 
distances specified in table '7-'.4 of this manual if 
constructed of or enclosed by ma~erial of sufficient 
strength to confine repeated detonation of such ammuni­
tion. Furnaces/incinerators utilized for destruction/ 
demilitarization of materials of higher classifications 
shall be sited at appropriate unbarr.icaded intraline or 
inhabited building distances based on material hazard, 
quantity, and potential targets. 

13-11. DISPOSAL OF BOMBS AND BOMB-TYPE AMKONITION 

Explosive bombs ana bomb-type ammunition may be disposed of by 
detonation following the requirements and precautions for disposal of 
projectiles. Refer to paragraph 13-9. However, since bombs and 
bomb-type ammunition have thin walls and contain more explosive than 
projectiles of corresponding weights, extreme caution must be taken to 
avoid structural damage to buildings and injury to personnel resulting 
primarily from blast. Bombs that are awaiting destruction in the 
immediate vicinity of the detonating pit or trench should be segre­
gated in small piles 100 feet or more apart and at least soo feet from 
the pit. Extreme care must be taken to protect bombs awaiting des­
truction against accidental initiation by fire, fragments, or propa­
gation. 

13-12. DisP<>Bh OF ROCRETS AND SOLID PROPELLANT MOTORS 

NOTE 

Rocket motors containing solid propellants should not be 
destroyed by detonation. 

a. Infantry and aircraft type HE and practice rockets shall be 
destroyed as follows: 

(1) Wherever practical, separate the rocket motor from the 
HE head and dispose of the head as specified for projectiles. If 
separation of the motor and head is impractical, short range rockets 
may be destroyed in pits in the manner prescribed by paragraph 13-9.l. 
Sufficient charge must be used to assure destruction, in place, of the 
motor and head. 

(2) Remove the nozzle or nozzle plate from the rocket motor 
and take out the igniter and solid propellant charge if possible. The 
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igniter and solid propellant charge shall then be destroyed or 
salvaged in accordance with applicable directives. 

(3) In certain rocket motors the propellant cannot be 
removed from the motor. In this case, the nozzle shall be removed, 
the motors firmly held and the propellant burned. Rocket motors 
greater than 8 inches in diameter shall be disposed of according to 
paragraph c below. 

(4) Propellant in 5-inch (and smaller) practice rockets and 
rocket motors (without heads) may be destroyed by static firing with 
the nozzle in place. 

b. Wherever practical, propellant must be removed from rocket 
motors and destroyed by burning. In the event removal of the pro­
pellant is not practical, the rocket motor should be positioned or 
restricted to prevent movement and propellant in the units shall be 
destroyed by static firing. When units are to be destroyed by static 
firing, complete details of the procedures must be submitted to 
NAVSEASYSCOM for review and approval. 

c. Rocket or missile propellants (solid) may weigh as much as 
several thousand pounds per grain, and the polymer-oxidizer type may 
be extremely difficult to ignite at atmospheric pressures. Large size 
rocket motors for specific systems may be destroyed in accordance with 
instructions contained in technical manuals applicable to such units. 

13-12.1. DISPOSAL OF LIQUID PROPELLANTS. For information regarding 
the destruction of liquid propellants including fuels, oxidizers and 
catalysts, refer to NAVORD OP 3199; Chemical Propulsion Information 
Agency (CPIA) Hazards of Chemical Rockets and Propellants Handbook, 
Volume III; NAVSEA 563~0-AA-MMA-010 and other applicable weapon 
publications. 

13-13. DISPOSAL OF Ei:PLOSIVE INITIATING DEVICES, FUZES, BOOSTERS, 
PRIMERS, AND TRACERS 

Fuzes, boosters, and detonators should be destroyed by detonation 
as described in paragraph 13-3, or burned in a retort furnace or 
incinerator, depending on physical size and explosive weight. Primers 
shall be destroyed by burning or firing depending on the size of the 
primer. 

13-13.1. SEPARATE DETONATORS. Separate electric or percussion 
detonators contained in relatively thin copper or metal containers 
shall be destroyed by detonation. This method of disposal shall not 
be used for destroying fuzes or detonators assembled in fuzes. No 
booster, booster explosive, powder, or other explosive except the 
~eparate detonator shall be destroyed with the detonators or be in the 
vicinity of destruction operations. 

13-13.1.1. Personnel. No more than three persons, and preferably 
two, shall actually perform the detonation operation. Only capable, 
experienced, responsible, and reliable persons shall be assigned to 
perform this work. 
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13-13.1.2. Location. Detonation shall be performed in a location 
which is at least JOO feet away from any building, magazine, or 
structure, and at least 500 feet away from private property or a 
public highway. Fire hose or suitable hand fire extinguishers should 
be readily available to control possible grass and brush fires. 

13-13.1.J. Explosive Limit. No more than 100 Mk 1 Percussion 
Detonators (approximately 1 pound of high explosive) or a number of 
other types of detonators having an explosive content equivalent to 
100 Mk 1 Percussion Detonators shall be exploded at one time. 

13-13.1.4. Preparation for Detonation. Detonators to be disposed of 
should be removed from the boxes, one at a time, and carefully piled 
on a bench, covered with a layer of soft felt. Approximately 20 of 
these detonators should be selected to form a bundle and a serviceable 
detonator shall be inserted in a bundle. The complete bundle should 
be held together by a rubber band or tied with a string. The bundle 
should be carefully placed in a container meeting the following 
specifications: 

a. The container to be used for detonation shall consist of a 
metal cylinder with a bottom. The cylinder should be quarter-inch 
steel plate, about three feet in diameter and three feet deep. In the 
absence of such a container, an ironhooped, tight, open-top barrel 
such as an alcohol or oil barrel, can be used. The barrel must have a 
bottom, so that the operator can determine whether or not all 
detonators have been fired, because in a unlined pit, the detonators 
might be driven into the soil. The container should be sunk in the 
surface to within approximately three inches of the top. It should be 
empty except for the detonators to be destroyed. 

b. Inside the container, an open-top, pasteboard box or other 
container sufficiently strong to hold the weight of the detonators to 
be destroyed, should be supported about 12 inches from the bottom of 
the outer container by means of strings tied to the container and 
attached to the edge of the outer container by hooks. 

The detonation will be initiated behind a barricade, which should be 
about 6-1/2 feet high, constructed of 2-inch planks not over 12 feet 
long nailed to trees or posts in the ground. A slight amount of 
overhead cover, extending from the barricade about two feet, is also 
desirable. The barricade should be securely built and braced. The 
barricade should be approximately 100 feet from the detonating site. 
Further, all brush or long grass should be removed for a distance of 
about 25 feet around the detonating site. 

13-13.1.5. Inspection. Prior to exploding any detonators, all 
apparatus shall be inspected to determine that it is in proper order. 
One or two serviceable detonators shall be exploded singly without 
other detonators in the container, or in the vicinity, to determine 
that the circuit and set-up is in order. During this inspection 
procedure, all conditions should be identical to actual detonation 
conditions, and personnel shall remain behind the barricade. If 
apparatus and set-up is in order, the actual detonation can proceed. 
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13-13.1.6. Detonation Procedure. The detonation should proceed as 
follows: 

a. The prepared bundle of detonators to be disposed of should be 
carefully placed in the box in the outer container, and a lead wire 
attached to the serviceable detonator in the pack. The lead wire 
should be about 100 feet long. 

b. All personnel shall take cover behind the barricade prior to 
completing the circuit and exploding the detonators. 

c. The lead wire should be attached to a battery or magneto 
located behind the barricade. Detonation procedures shall be 
repeated until all detonators are disposed of. The number of 
detonators or boxes of detonators brought to the site should be 
limited as much as possible and all detonators to be disposed of shall 
be kept in a covered chest at a safe distance. Under no circumstances 
shall more than 100 Mk l Percussion Detonators or equivalent be 
exploded at one time. 

13-13.1.7. Safety Precautions. Since all the operations involved in 
the disposal of detonators are of a highly dangerous nature, all 
precautions shall be taken to prevent accidents. Sufficient time must 
elapse after the explosion before proceeding to the scene of 
detonation (see paragraph 13-3.3.1). In case of a misfire, the 
circuit must be broken in such a manner that it cannot be accidentally 
closed while personnel are not behind the barricade. 

13-13.2. PRIMERS. Small and large primers shall be disposed of by 
different methods, as described below. 

13-13.2.l. Small Primers. Small primers, i.e., primers that have an 
ignition charge of less than 30 grains of black powder, shall be 
destroyed by burning as follows: 

a. A trench approximately 2-feet deep, 1-foot wide, and of 
sufficient length to accommodate the number of primers to be burned at 
one time should be prepared. A quantity of excelsior or similar 
combustible material should be placed in the trench to ensure a hot 
fire throughout its length. A piece of sheet metal should be placed 
over the trench to confine flying fragments as much as possible. 
Sufficient space should be left to allow a draft through the trench. 

b. The primers should be removed from their outside boxes and 
placed on the excelsior before the fire is lighted. Inner pasteboard 
cartons need not be opened before they are placed in the trench. 

c. After the primers are in place, a train of combustible 
material leading into the pit should be prepared. The covers should 
be placed on the trench and the train lighted. All personnel except 
the two assigned to light the ignition train shall withdraw to a safe 
distance before the ignition train is ignited. 
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d. The stock of primers awaiting destruction shall not be 
allowed within 500 feet of the burning operations, and great care 
shall be taken to protect the pile from accidental ignition by flying 
fragments or sparks. This stock shall be limited to a day's supply. 

13-13.2.2. Large Primers. Large primers; i.e., primers that have an 
ignition charge of 30 grains or more, are subject to explode en masse 
if destroyed in large quantities by burning. These types should be 
destroyed as described in paragraph 13-10 for small-arms ammunition, 
except that only one primer should be dropped down the chute at a time 
and the operator shall wait until it has exploded before introducing 
~norher primer into the chute. Where the quantities of the primers 
for disposal are such that, for the purpose of recovering the scrap 
metal it would be economically feasible to do so, they may, with 
NAVSEASYSCOM approval, be destroyed by firing either by percussion or 
electrically as may be applicable. The equipment and methods to be 
used for this purpose must in each instance have prior approval of 
NAVSEASYSCOM. 

13-13.3. TRACER MIX. Tracer mix is to be burned. The burning shall 
be accomplished in the same manner as that for bulk high explosives 
(paragraph 13-6.2.1) except that not more than 50 pounds shall be 
burned at one time. 

13-14. DISPOSAL OF LANDING FORCE AMMUNITION 

Landing force ammunition includes grenades and mortar ammunition. 

13-14.1. GRENADES. Grenades include explosive hand and rifle grenades 
and chemical hand and rifle grenades. 

13-14.1.1. EXi!losive Hand and Rifle Grenades. Grenades may be 
destroyed by detonation following safety precautions applicable to 
projectiles in accordance with paragraph 13-9. If detonation is 
authorized, nqt more than 20 grenades shall be piled in close contact 
with each other in the pit. Three demolition blocks placed on top of 
the pile should be sufficient to accomplish destruction. 

13-14.1.2. Chemical Hand and Rifle Grenades. The destruction of 
grenades loaded with white phosphorus may be accomplished by burning, 
as described in paragraph 13-2. Grenades loaded with other chemicals 
and/or with pyrotechnics may be destroyed in accordance with para­
graphs 13-15.4 and 13-16 as applicable. 

13-14.2. MORTAR AMMUNITION. Mortar ammunition may be destroyed by 
detonation in the same r:.a "\:·er as projectiles as described in paragraph 
13-9. Illwninating shells and flare shells shall be disposed of as 
pyrotechnics in accordance with paragraph 13-16. Two 1/2-pound 
demolition blocks are required for detonating each 60 and 81 mm mortar 
projectile. High capacity mortar projectiles contain a larger burst­
ing charge than other types of projectiles of the same caliber. 
Additional care should be taken to limit the number of projectiles 
destroyed at any one time, in accordance with paragraph 13-9, and to 
protect projectiles awaiting destruction from flying fragments. 
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13-14.3. LAND MINES AND GROUND-TYPE ROCKETS. For disposal of land 
mines and ground-type rockets, refer to the appropriate Army, Marine 
Corps, or other technical manual and paragraph 13-12. 

13-15. DISPOSAL OF CHEMICAL AGENTS AND CHEMICAL AMMUNITION 

NOTE 

Chemical agent, as used in this paragraph, is intended to 
mean lethal and incapacitating vice riot control smoke, etc. 
Incapacitating means down and out, not .vomiting, crying, 
etc. 

Destruction of chemical agents, defined as chemical compounds 
(Chemical Groups A and B) used in military operations to kill, 
seriously injure, or incapacitate persons through their chemical 
properties; excluding research, development, test and evaluation, 
dilute solutions, riot control agents, chemical defoliants and 
herbicides, smoke, flame and incendiaries and industrial chemicals; 
will be accomplished in accordance with requirements outlined in 
regulations (either Army (AMC) or Navy (NAVSEASYSCOM)] for the speci­
fic type of agent involved. As a matter of policy, open pit burning 
of lethal (Chemical Group A) or incapacitating (Chemical Group B, 
excluding riot control and screening smokes) , agents or agent-filled 
munitions in any quantity is prohibited. Chemical agents (Groups A 
and B) in bulk form and munitions containing these agents, with or 
without explosives, will not be disposed of by burial or dumping into 
waterways. Production equipment, munitions and other items which have 
been contaminated with toxic chemical agents will not be disposed of 
or released for sale as scrap until they have been thoroughly decon­
taminated and certified as being free of agent and explosives in 
accordance with the regulations for the specific type of agent. 
(Emergency disposal is governed by Army Regulation AR 75-15. Chemical 
Group B (riot control and screening smokes), Group C and Group D 
materials and muniti~ns may be disposed of by detonation, burning, 
chemical decomposition, venting, or normal functions as described in 
the following subparagraphs and in regulations for the specific item. 
Under no circumstances do the regulations and/or requirements for 
disposal set forth in this section do away with the commanding 
officer's responsibility for the safety of personnel and the 
protection of property under his command nor negate this authority to 
employ any means necessary to safeguard life and property in the event 
of emergency or unusual circumstances. All deviations from mandatory 
provisions of this section as well as any known ammunition or 
inadequacies shall be reported to NAVSEASYSCOM. 
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(2) U.S. Army Office of Program Manager for Chemical 
Munitions, Safety and Security Division, Aberdeen Proving 
Grounds, Aberdeen, MD 21010. 

(3) U.S. Army Armament Munitions and Chemical Command 
Field Safety Activity, Indiana Army Ammunition Plant, 
Charlestown, IN 47111. 

Regulations for handling and disposal of chemical agents and 
munitions aboard ship are promulgated by the Navy. NAVSEA­
SYSCOM shall be contacted for instructions in the absence of 
specific information. Approval to use any methods other 
than those prescribed by regulations or manuals for standard 
military items shall also be obtained from NAVSEASYSCOM. 

13-15.1. PUBLIC RELATIONS. All disposal operations shall be planned 
with consideration to the effect they will have on the public in the 
area surrounding the disposal site. The operation shall be conducted 
so that fumes, smoke, noise, and concussion from the operation do not 
result in adverse publicity or claims against the government. 

13-15.2. DATA REQUIREMENTS. Prior to planning disposal and destruc­
tion operations, the following minimum data must be available con­
cerning chemical agents and ammunition: 

a. Agent characteristics, both physical and chemical. 

b. Nomenclature. 

c. Physical configurat~on. 

d. Condition and code. 

e. Degree of hazard and safety. 

f. Detection and control methods. 

g. Method of decontamination, detoxification, and final dis­
position of residue. 

h. Environmental assessment. 

i. Site requirements and equipment. 

j. Safety regulations and documentation. 

k. Authority. 

13-15.3. DISPOSAL METHODS - GENERAL. 

13-15.3.1. Chemical Decomposition. Chemical decomposition is the 
preferred method for disposing of chemical agents and hazardous 
chemicals. It is usually accomplished by use of neutralizing agents 
in accordance with regulations for specific items. Products of 
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decomposition are disposed of in accordance with local environmental 
regulations. Analysis should be conducted to determine the specific 
hazard presented by the waste material. (Waste will not be discharged 
into or be permitted to contaminate surface water or water tables.) 

13-15.3.2. Burning. 

a. Controlled Burning. Chemical agents and chemicals, with the 
exception of Groups A and B, may be disposed of in special incinera­
tors (controlled burning) designed to produce temperatures which 
exceed the decomposition tempera~ure of the material being processed. 
The product of decomposition shall be nontoxic combustion products 
when discharged to the atlllosphere. Prior to incineration, if called 
out by regulations for a specific agent or hazardous material, the 
material should be treated with a detoxifying agent which will render 
the material safe to handle. Such burning shall be conducted in 
accordance with environmental regulations established for the area in 
which the incinerator is installed in a manner which will preclude 
nuisance, concentration of vapors or aerosols from being carried 
beyond the disposal area. The operation shall be conducted in an area 
where toxic solid residues (if produced, will not contaminate natural 
water sources) . 

NOTE 

Group A and B agents may be destroyed by controlled burning 
at the discretion of the commanding officer after notifying 
NAVSEASYSCOM, if required to eliminate immediate and extreme 
hazard to the public. 

b. Open Burning. Incendiary items, smoke producing items, 
incendiary gels, and pyrotechnic agents shall be disposed of by 
burning in accordance with environmental regulations for specific 
items or as prescribed in subsequent paragraphs in this manual, 
including possession of the required environmental permits. 

c. Solid Waste Disposal. Solid waste remaining from burning 
operations should be analyzed to determine if any hazardous 
constituent or by-product remains. If no hazard is present the 
material may be disposed of by sanitary land fill methods prescribed 
by the U.S. Army Corps of Engineers and consistent with state and 
local government regulations for disposal of waste. Materials from 
agent operations, such as duct work, laboratory equipment, and so 
forth, that cannot be decontaminated must be disposed of in accordance 
with environmental regulations. Salvageable metal parts, such as 
agent containers and shell cases, shall be decontaminated by prolonged 
heating above the temperatures needed to decompose the chemical agents 
they contained. Certification that mate~ial is free of contamination 
shall be made by the agency responsible for processing the material. 

13-15.3.3. Land Burial. Due to significant restrictions regarding 
land burial or landfill disposal of hazardous materials or waste, this 
alternative must be very carefully considered before any materials are 
interred. Local environmental regulations should be reviewed to 
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ensure a permitted facility is authorized to receive the waste or 
contaminated material. If land treatment (sludge application or 
biodegradation) is suggested, additional permits and monitoring 
criteria must be met. Consult the local environmental point of 
contact prior to conducting disposal by land burial. 

13-15.3.4. Venting. Small amounts of nonpersistent agents may be 
disposed of by direct venting to the atmosphere under controlled 
conditions providing all requirements of state and local environment 
laws are observed. If authorized in accordance with regulations for 
specific items, venting shall be done at selected locations using a 
controlled rate which will assure that nuisance thresholds or toxic 
concentrations of vapors or aerosols are not emitted beyond the area 
of the activity. 

13-15.3.5. Normal Function. This method of disposal may be utilized 
for destruction of certain chemical munitions items in accordance with 
regulations for the specific items. such disposal shall be conducted 
at an approved disposal area in compliance with pertinent 
environmental permits/regulations. 

13-15.3.6. Detonation. Disposal of certain chemical munition items 
by detonation may be conducted in accordance with regulations and 
procedures for the specific items. Such disposal shall be conducted 
at an approved disposal area in compliance with local environmental 
permits/regulations. 

13-15.4. DISPOSAL METHODS BY CHEMICAL GROUP. 

13-15.4.1. Group A shall be destroyed in accordance with specific 
Army or Navy regulations for each agent and then under stringent 
control. Conc.urrence of NAVSEASYSCOM is required for each disposal 
operation. As a general policy, destruction by open pit burning of 
any quantity of agent is prohibited. 

J 
13-15.4.2. Group B shall be destroyed in accordance with specific 
Army or Navy regulations for each agent under stringent control. Con­
currence of NAVSEASYSCOM is required for each disposal operation in 
which Group B incapacitating agents. Exception: riot control chemi­
cal agents, screening smokes and munitions containing these materials 
may be destroyed by Navy activities at approved disposal areas in 
accordance with regulations for each item to be destroyed. In 
general, with the exception of FS smoke mixture, Group B riot control 
and smoke munitions may be destroyed either by burning or normal func­
tioning. Instructions for the disposal of FS smoke mixture can be 
obtained from Naval Surface Warfare Center Division crane 
(NAVSURFWARCENDIV) (Code 40222). 

13-15.4.3. Group c. Group C chemical munitions may be disposed of by 
either detonation or burning in accordance with specific regulations 
for the specific item if permitted by local environmental regulations. 
Contact the local environmental staff prior to commencing operations. 
The following procedures may be utilized: • 

a. Detonation. Group C chemical munitions or components should 
be destroyed one round or item at a time at an approved disposal site 
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at which fragmentation will not create a hazard and smoke will not 
create a nuisance. (Paragraph 13-3.2.1.) 
shall be destroyed by static firing. The 
lition explosive to ensure destruction of 
Group C munitions is shown in table 13-5. 

The round or component 
required amount of demo­
representati ve types of 

Table 13-5. TNT Demolition Blocks Required for the 
Destruction of Group C Ammunition 

GROUP C 
CHEMICAL 

AMMUNITION 

3-inch and 75 mm 
projectile 

5-inch and 155 mm 
projectile 

a-inch projectile 
81 mm projectile 
4.2-inch chemical 

mortar projectile 
5-pound aircraft 

bomb 
25-pound aircraft 

bomb 
50-pound aircraft 

bomb 
100-pound aircraft 

bomb 

NUMBER OF 1/2-LB TNT 
BLOCKS OR EQUIVALENT 

REQUIRED 

4 

5 

6 
2 
3 

1 

2 

2 

3 

b. Burning. Disposal of burning shall be conducted in 
accordance with the requirements of paragraph 13-2.2. Local, state, 
and federal regulations shall be observed. Before burning ammunition, 
fuzes, bursters and other explosive components shall be removed if 
removal can be accomplished without hazard. These components may be 
disposed of separately in accordance with procedures described for 
similar components. Before burning liquid-filled ammunition or 
containers, the cases shall be vented to eliminate the possibility of 
fragmentation as a result of hydrostatic rupture. 

13-15.4.4. Group D. Group D chemical ammunition may be disposed of 
by normal functioning, static firing or burning. Included in this 
group are incendiary munitions (incendiary oil/gasoline compounds and 
incendiary gels). Burning shall be conducted at burning areas as 
required by paragraph 13-2.2 of this manual and other appropriate 
regulations for disposal of specific items. 
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13-16. DISPOSAL OF PYROTECHNICS 

The following instructions shall be observed when disposing of 
pyrotechnics. 

13-16.1. GENERAL INSTRUCTIONS. Pyrotechnics that do not, upon 
ignition, eject canisters, burning signals, grenades, or similar items 
may be disposed of by bur,ing as described in paragraph 13-2. These 
pyrotechnics include the · containing pressed pyrotechnic composi­
tions. However, if the L licability of these burning procedures to 
an item is in doubt, clariiication may be requested from NAVSEASYSCOM 
prior to disposal action. .Burning pyrotechnic materials may produce 
toxic or noxious by-products. Prior to burning any pyrotechnics, 
contact the local environmental staff to ensure all environmental 
regulations will be complied with. 

13-16.2. INSTRUCTIONS FOR BURNING. Burning of selected pyrotechnic 
items may be accomplished in an open trench. This method of disposal 
is restricted to items that have no expelling and/or propelling 
charges. The trench shall be a minimum of 4 feet deep and may be 
formed by digging or by erecting two parallel earthen barricades. 
Each barricade should be 2 feet wide at the top. The trench may be 
steel lined ~n no case will gravel, cinders, concrete or other 
similar me~ used to form the burning surface. The following 
more detailt"- . _..:tions are prescribed in addition to those given 
in paragraph 13-2. 

a. Clean trench of all scrap from previous burns. 

(1) There shall be a 36-hour cooling down period after the 
previous burn before the ti::ench is cleaned. If water is used to cool 
the trench and its contents, a minimum of 18 hours shall elapse prior 
to cleaning. 

(2) Burned or unburned items found during cleanup may be 
picked up and prepared for the next burn. Fuzed items which may have 
internally damaged components should not be moved but destroyed in 
place. 

(3) Material awaiting disposal shall remain in the 
stockpile area during cleaning of the trench. 

(4) The trench shall be cleaned of all scrap from previous 
burns before loading trench for next burn. 

b. Load trench with dunnage. 

(1) Operators shall, when loading trench with excelsior, 
wood or similar flammable material, pay attention not to overload the 
trench so as to nullify the effects of the earthen barricades. How­
ever, there should be sufficient quantity to sustain a hot fire for a 
minimum of 30 minutes in the bottom of the trench. 
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(2) Operators may soak dunnage with oil to aid in producing 
a hot fire. However, the oil should be applied uniformly. 

c. Prepare items for burning. 

(1) Operators shall remove items from metal containers. 
Pyrotechnic items shall not be burned in sealed metal containers. 

(2) The operators shall be instructed in the increased 
hazards of pyrotechnics as they age, deteriorate or become damaged, 
and how to protect pyrotechnics against shock. 

d. Load trench with items. 

(1) The maximum pounds of explosive allowed per trench is 
limited to two times the area in square feet of the trench. For 
example, a trench measuring 4-feet wide by 50-feet long equals 200 
square feet; the explosive limit for this trench is 400 pounds. 

(2) When burning aircraft parachute flares, place them in a 
single row, side by side, a minimum of i-foot apart. The explosive 
content of trench shall not exceed the explosive limits given above. 

(3) The trench shall be filled no more than within 2 feet 
of the top. 

(4) Larger items shall be placed in a single layer. 

(5) Material to be burned shall be spread evenly over the 
burning trench and smaller items shall not be piled more than 1-foot 
deep. 4 

e. Prepare and ignite the ignition train in accordance with 
instructions provided in SWOGO-AA-MMA-010 (series). 

f. After the burn, and the last indication of smoke or flames, 
a 60-minute waiting period is required before the burning trench is 
approached. The supervisor shall perform the inspection of the 
trench. 

g. Metal parts remaining after burning should be salvaged for 
scrap if quantities warrant. If salvage is conducted, extreme care 
must be exercised to ascertain that no unburned rounds are present. 

h. When tracer mix and other pyrotechnic mixtures are to be 
burned, the burning shall be accomplished in the same manner as that 
for bulk high explosives (paragraph 13-6.2.1) except that not more 
than 50 pounds shall be burned at one time. 

13-16.J. ITEMS REQUIRING SPECIFIC NAVSEASYSCOM INSTRUCTIONS. Because 
they are designed, upon ignition, to eject canisters, burning signals, 
grenades, or similar material, some pyrotechnics cannot be destroyed 
by burning. Specific disposal instructions shall be requested from 
NAVSEASYSCOM. These include items containing photoflash or illumi-
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nating compositions, detonation devices, expelling or propelling 
charges. 

13-17. DISPOSAL OP DEMOLITION AND MISCELLANEOUS EXPLOSIVES AND 
AMMUNITION ITEMS 

Disposal instructions for explosive materials used in the Navy 
for demolition and other purposes are contained in the following 
paragraphs. 

13-17.1. DYNAMITE. Unopened boxes of exuding dynamite to be des­
troyed should be burned on a bed of combustible material without being 
opened. Precautions must be taken to protect personnel and property 
from possible detonation. Individual cartridges may be burned in a 
single layer not greater in width than the length of one cartridge, on 
a bed of combustible material. Dynamite awaiting destruction shall be 
shielded from the sun. Frozen dynamite is more likely to detonate 
during burning than normal cartridges. Destruction of dynamite by 
detonation may be accomplished where the location will permit this 
method of destruction. Care in priming to assure complete detonation 
of the quantity must be taken. 

NOTE 

Additional information on the handling and disposition of 
dynamite and blasting accessories is contained in the 
"Blaster's Handbook," published by E.I. du Pont de Nemours 
Co., Wilmington, DE. 

13-17.2. AIRCREW ESCAPE ITEMS PROPULSION SYSTEMS AND CARTRIDGE 
ACTUATED DEVICES. AEPS and CAD items shall be disposed of in accord­
ance with SPCCIHST PSOl0.12 (series). 

13-17.2.1. is osal of Dama ed Deter'o ated azardous E S CD Items. 
Disposal of AE and CAD items found in a hazardous, deteriorated, or 
damaged condition is the responsibility of EOD personnel. EOD per­
sonnel shall be notified as soon as an unsafe condition is discovered. 
Disassembly in order to render a device safe may be performed only by 
EOD personnel. In the absence of EOD personnel, disposition may be 
accomplished by competent ordnance personnel certified for disposal 
operations. Pending disposition, such devices shall be separated from 
serviceable materials and clearly identified as damaged/unserviceable. 
Disposition of disassembled devices shall be requested from Naval 
Warfare Support Center, Indian Head Detachment (Attn: Code 51/DAPML). I 

13-18. SALE, SALVAGE, AND DISPOSITION OP INERT MATERIAL 

The following paragraph describes requirements for the sale, 
salvage, and disposition of inert materials. 

13-18.1. GENERAL REQUIREMENTS. All inert items intended for disposi­
tion, such as empty projectiles, cartridge cases, rocket warhead 
containers, and all inert materials shall be rigidly inspected for 
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the presence of any explosive material prior to salvage, offer for 
sale, or delivery as a result of sale. All cavities of items sub­
mitted for sale shall be opened and thoroughly inspected. These 
cavities shall not be closed after the inspection. Whenever any doubt 
exists whether the cavities are free from explosives, the cavities 
shall be thoroughly washed and steamed until cleanliness is assured. 
If considered necessary, the components should be flashed with fire 
using a safe method in a safe location and neutralized using the 
proper agents, to ensure that they are free from explosives. The 
commanding officer shall take all necessary precautions to assure that 
the items are inert. Whenever thorough decontamination of the items 
is not possible or cannot be definitely assured, disposition 
instructions shall be requested from NAVSEASYSCOM. 

NOTE 

All containers that previously were used for ammunition, 
explosives, and dangerous articles shall be subjected to a 
100\ inspection prior to shipment to other activities for 
storage, reuse, or salvage. Such inspections shall both 
ensure that the containers are empty and determine whether 
the containers are serviceable and/or economically repair­
able before shipment. All previous markings from empty 
containers must be removed. 

13-18.2. INERT-LOADED AMMUNITION. Inert-loaded ammunition shall be 
completely disassembled. All tracer composition, if present, and all 
inert fill shall be removed prior to sale or other disposition of 
inert-loaded ammunition as scrap. 

13-18.3. CARTRIDGE CASES. Cartridge cases shall be deprimed by 
positive methods and tboroughly washed and inspected prior to 
disposition as scrap. Expended small-arms cartridges cases will not 
be deprimed. Refer to appendix A for definition of small-arms ammuni-
tion. J 

13-8.4. AIRCRAFT STORES RELEASE CARTRIDGES. Aircraft stores release 
cartridges (including chaff and flare cartridges) that can be readily 
identified and certified as fully expended can be released for 
disposition without depriming or other decontamination treatment after 
certification. cartridges that can be readily identified and 
certified are listed in NAVAIR 11-100-1.J. Unfired or partially fired 
cartridges and cartridges not listed in NAVAIR 11-11-1.3 as being 
readily identifiable/certifiable as fully expendable (such as 
cartridge actuated initiators in sonobuoys) shall be stored as 
unserviceable ammunition and reported per SPCCINST PSOl0.12 (series). 
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SECTION E 

GROUNDWATER MONITORING 

Date: 6128193 
Revisions No.: 3 

Section E 

Groundwater has not been used as the drinking water supply for the civilian population of 
Vieques Island since 1979. Since then, water has been piped in from Puerto Rico to supply 
these inhabitants. However, Camp Garcia, which is located approximately 10 miles from the 
OB/OD units, presently utilizes groundwater wells as a source of drinking water. 

The groundwater monitoring requirements of 40 CFR 264. 90 through 94 are addressed in 
Section L of this application. 

40 CFR 264. 98 is a subsection of Subpart F - Releases From Solid Waste Management Unit 
which is only applicable for SWMUs from which there are releases. However, no SWMUs have 
been identified at the facility (See Section K), and no evidence of any releases at either unit has 
been detected. Therefore, 40 CFR 264. 98 is not yet in effect. 
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PREPAREDNESS AND PREVENTION PLANS 
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Section F 

This section describes the procedures and structures at AFWTF Vieques which have been created 
to prevent and/or mitigate hazards associated with the thennal treatment of reactive hazardous 
wastes. The infonnation is submitted in accordance with 40 CFR 270.14(b)(4), (5), (6), (8), 
and (9). This section includes general security procedures, inspection schedules, preventive 
procedures, and procedures for the management of reactive hazardous wastes. 

F-1 SECURITY [40 CFR 270.14(b)(4)] 

24-HOUR SECURITY SYSTEM 

The Air Impact Area (AIA) is visually monitored 24 hours a day from the OP-1 tower. The 
location of OP-1 is indicated on the topographic map (Figure B-2). During treatment and 
routine range operations, all roads entering the area are manned by guards. Vehicles entering 
the area are manned by EOD Detachment Two personnel; no additional vehicles are allowed 
within the facility. Overall security of the AIA is the responsibility of AFWTF Range Control. 
All vehicles entering the AIA must be cleared through Range Control prior to entry. 

BARRIER AND MEANS TO CONTROL ENTRY 

Guards are used to keep unauthorized personnel from dangerous areas during OB/OD 
procedures. Overall monitoring of the impact area and the Caribbean Sea is perfonned from 
OP-1. 

WARNING SIGNS 

Signs reading Danger- Unauthorized Personnel Keep Out are posted at the access roads to the 
facility. In addition, signs reading No Smoking are also posted at the access roads. All signs 
are legible from a distance of 25 feet and are written in English and Spanish. 

WAIVER 

A waiver of the requirements of 40 CFR 264.14(a)(l) and (2) regarding injury to intruders and 
violation by intruders is not required for the AFWTF. 

F-l 



F-2 INSPECTION SCHEDULE [40 CFR 270.14(b)(5)] 

Date: 6128193 
Revision No.: 3 

Section F 

The facility will be inspected only when it is in use for equipment deterioration and/or operator 
error, and discharges which may cause or lead to (1) a release of hazardous waste constituents 
to the environment or (2) a threat to human health. The operator at the facility will conduct 
these ir?spections to identify problems and correct them before they harm human health or the 
environment. In order to perform more frequent inspections, inspectors would be required to 
enter the impact range. A major range clearance operation would be required to allow access 
to the facility without jeopardizing inspection personnel. Since no equipment or structures are 
located at the site when not in use, there is in actuality nothing to inspect except the burning 
pans. 

The only structures associated with the facility are the burning pans and the earthen pits which 
require virtually no inspection or repair. The area around the pits will be inspected after each 
burning and detonation operation to ensure that all unburned ordnances or any "pop outs" are 
collected and included in the next treatment. In addition, any solid waste materials such as metal 
fragments shall be picked up and disposed of as solid waste. Since there are no structures at the 
facility due to the ordnance training activities, it is impossible to maintain records or documents 
at this location. However, copies of the inspection schedule are maintained at OP-1, the range 
observation tower. This is the nearest structure where such records can be maintained. A copy 
of a sample inspection schedule is included as Table F-1. 

In addition, the facility is inspected only when the facility is in use. In order to perform more 
frequent inspection, inspectors would be required to enter the impact range. A major range 
clearance operation would be required to allow access to the facility without jeopardizing 
inspection personnel. Since no equipment or structures are located at the site when not in use, 
there is in actuality nothing to inspect. Therefore, more frequent inspections do not appear to 
be warranted. 

Daily inspections shall be conducted on motor vehicles used at the OB/OD facility when the 
facility is in use to ensure that: (1) fire extinguishers are present and serviceable, (2) electric 
wiring is in good condition and properly attached, (3) fuel tanks and piping are secure and not 
leaking, (4) brakes, steering, and other equipment are in good condition, (5) the exhaust system 
is not exposed to accumulation of grease, oil, gasoline, or other fuels, and has ample clearance 
from fuel lines and other combustible materials, (6) the radios in the vehicle are functioning 
properly, and the first-aid kits are available in the vehicles and are adequately supplied. The 
list of safety and emergency equipment maintained by EOD Detachment Two is presented in 
Table F-2. 

No records of inspections have been maintained in the past. However, such records will be 
prepared and maintained by EOD Detachment Two in the future. Such records will be stored 
at the EOD Detachment Two headquarters at U.S. Naval Station Roosevelt Roads (in close 
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ITEM 

D Recovery drums 

D Eyeglasses/face shields 

D Gloves 

D Radio 

D First aid kit 

D Burning trays 

D Cover 

D Ash screen 

D Dry Chemical Fire 
Extinguisher 

D Warning signs 

D HW labels 

D Containers 

D Pallets 

D HW manifest 

Table F-1 
OB/OD Facility 

Inspection Schedule 

PROBLEM 

Safety and Emergency Equipment 

Out of stock, structural damage 

Out of stock 

Missing, holes 

Dead batteries 

Out of stock, inoperative 

Damaged from heat, intact 

Damaged from heat, intact 

Damaged from heat, intact 

Fully charged, operational 

Security Systems 

Damaged, missing 

Improper identification, date missing 

Corrosion, leakage, structural defects 

Damaged 

Missing 
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FREQUENCY 

Monthly 

Monthly 

Monthly, after use 

Monthly 

Monthly, after use 

Before & after use 

Before & after use 

Before & after use 

Monthly, after use 

Weekly 

Weekly 

Weekly 

Weekly 

Weekly 



I 
Shovel 

E-Tool 
~--- --

Pick Ax 

Screwdriver, Flat Tip 

Wrench, Crescent 12 Inch 

Pliers 

Hammer, Claw 

Pry Bar 

Band Cutters 

MK 663 

Binoculars 

Camera, Polaroid W/Film 

Tape, Electrical 

Tape, Survey Red/Yellow 

Paint, Fluorescent Int Orange 

Water Cooler, 5 gallon 

Personal Demo Equipment: 

First Aid Kit, Large 

Fire Blanket 

Dry Chemical Fire Extinguisher 

Table F-2 
OB/OD Equipment List 

Knife, MK3 
Knife, Folding 
Pliers, Linemen's 
Crimpers 
Canteen 
Sun Screen 
Mini Mag Light 

SAFETY EQUIPMENT PER VEHICLE 
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I 
(2 each) 

(2 each) 

(2 each) 

(2 each) 

(2 each) 

(2 each) 

( 1 each) 

(2 each) 

( 1 each) 

(2 each) 

( 1 each) 

( 1 each) 

(12 rolls) 

( 1 case/color) 

(2 cases) 

( 1 each) 

(Per Individual) 
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proximity to the facility). In addition, copies of inspection records will be maintained at 
AFWTF Range Control headquarters at OP-1. 

No untreated ordnance is stored or accumulated at either the OD or OB units. Due to the nature 
of the materials treated by open burning as well as performance criteria from other facilities, no 
unburned materials are expected to remain in the unit following treatment other than ash 
residues. Since no liquids are treated at the facility, in the event of a release, any spilled or 
dropped ordnance or residue is collected and retreated as soon as it is safe to re-enter the 
facility. 

Regarding open detonation, any spilled or dropped ordnance is either detonated in place or 
moved within the unit for immediate treatment. The decision as to whether to detonate in place 
or move the ordnance is made by onsite EOD personnel based upon safety concerns. Should 
any ordnance remain untreated following a detonation, the materials are collected and retreated 
as soon as it is safe to re-enter the OD area. 

F-3 WAIVER OF PREPAREDNESS AND PREVENTION REQUIRE1\1ENTS [40 CFR 
270.14(b)(6) 

The AFWTF Vieques does not request a waiver of the preparedness and prevention requirements 
of 40 CFR, Subpart C. Documentation of compliance with these requirements is contained 
below and in Sections D and G. 

INTERNAL COMMUNICATIONS 

To the extent that this is applicable to the facility, internal communications shall be by voice 
command and hand signals. To prevent undue risk to human health, SOPs require that at no 
time shall any person conduct treatment operations alone. This will ensure that at least one other 
person will be available to notify emergency response personnel in the event of an emergency 
situation. Two-way radios will also be used for internal communication. 

EXTERNAL COl\.11\1UNICATIONS 

Communications with the Range Control Officer at OP-1 will be maintained at all times with 
hand-held radios. The Range Control Officer will maintain radio communication with all offsite 
emergency personnel. 

EMERGENCY EQUIPMENT 

Emergency equipment in the form of shovels, portable fire extinguishers and first-aid kits will 
be on each vehicle used in operations at the facility. Emergency equipment is not maintained 
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at the facility because it could be destroyed during nonnal range act1v1ties. Therefore, 
emergency equipment shall be taken to the facility only when treatment operations are to be 
conducted. Due to the nature of the impact range, it is not feasible for fire-fighting vehicles to 
enter the range. 

Communication lines are confinned prior to operations. Each department is responsible for 
ensuring that any equipment used during an emergency is cleaned and restored to pre-emergency 
and fully operational conditions. If the equipment cannot be restored to fully operational 
conditions, it shall be replaced with new equipment. 

WATER FOR FIRE CONTROL 

Due to the inherent dangers involved, as well as the natural fire breaks the area offers, any fires 
which result from range activities are simply allowed to bum out. It is not feasible for safety 
reasons for fire-fighting equipment, including pumpers, to enter the AIA. During nonnal 
training activities, range fires occur regularly. For these reasons, no attempts to extinguish a 
fire will be made, and water for fire control will not be provided. 

F-4 PREVENTATIVE PROCEDURES, STRUCTURES AND EQUIP1\1ENT [40 CFR 
270.14(b)(8) 

LOADING/UNLOADING OPERA TIO NS 

Specific requirements for the loading and unloading of waste PEPs are described in NA VSE4 
0 P5. General guidelines for the loading and unloading of waste PEPs are provided in this 
section as follows: 

1. Appropriate fire symbol and chemical hazard symbols shall be displayed so that they are 
easily visible from all roads of approach to the munitions storage bunkers and the OB/OD 
facility. 

2. All loading and unloading areas shall be maintained in a neat and safe condition. 

3. All tools required for such operations shall be in good condition and shall be 
non-sparking, when appropriate. 

4. Each vehicle operator will have in his possession a valid operator's pennit for the 
particular piece of equipment to be operated. 

5. Explosives-loaded ammunition, packaged ammunition or bulk explosives shall not be 
handled roughly, thrown about, tumbled, dropped, or carried over other explosives or 
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ammunition. Large ammunition items, packaged in DOT-approved containers designed 
to permit dragging, rolling or towing, may be so moved when necessary during handling 
for storage and transportation. 

6. Leather gloves and steel-toed shoes shall be worn by all personnel involved in the loading 
and unloading of waste PEPs. 

7. Explosive materials shall be unloaded by hand or forklift as appropriate. Personnel 
operating the forklift(s) shall be fully trained in the handling of explosive materials and 
possess a valid forklift operator's license. 

8. Trucks transporting explosive materials to burning grounds shall meet the requirements 
of NAVSEA OP5 and the Explosive Drivers Handbook (NAVSEA OP-2239). No more 
than two people shall ride in the cab. 

9. Upon arriving at a burning or demolition ground, trucks may distribute explosive items 
to be treated at sites where treatment is to take place. As soon as all items have been 
removed, trucks shall be withdrawn from the burning or demolition area to a safe 
location until treatment is concluded. 

10. When materials being processed at the OB/OD facility are to be handled by gasoline or 
diesel powered forklift truck, the requirements of NAVSEA OP5 will be observed. All 
such material handled will be properly packaged and must not be contaminated with 
explosives. 

11. When loading/unloading motor vehicles, the brake must be set. In addition, when on a 
grade, at least one wheel must be chocked. 

12. When a motor vehicle approaches within 25 feet of the doors of a structure through 
which a shipment is to be moved, the doors must be kept closed until the motor has been 
switched off unless the exhaust system is equipped with a spark-arresting device or no 
exposed explosives are present. Exposed explosives exclude finished ammunition and 
explosives packaged for shipment per DOT regulations. 

13. No explosives shall be loaded into or unloaded from motor vehicles while their motors 
are running. Motors may be kept running when required to provide power to vehicle 
accessories such as mechanical handling equipment used in loading and unloading the 
vehicles, provided: 

a. The accessory is an integral part of the vehicle. 
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b. The exhaust gases from the motor are emitted at least 6 feet from the point at 
which the loading operations are conducted and are directed away from this point. 

c. The exhaust pipe is equipped with a spark arrestor. 

d. Materials being loaded or unloaded which may involve flammable vapors are 
enclosed in tight! y fitting containers. 

14. Trucks with end-operating platforms or pedals shall be equipped with platform guards 
of heavy channel iron and heavy steel plate or materials of equal strength. The guards 
should be at least 18 inches high on the sides and should extend a sufficient distance 
beyond the platform or pedal to protect the operator. Overhead guards are required for 
forklift trucks of all types. Lift trucks shall be designed to prevent the sudden dropping 
of the load in the event of a power failure. 

15. Transportation and/or moving fused ammunition on the forks of lift trucks without skids 
or pallets is prohibited unless such containers are designed so they can be safely carried 
in this manner. Loaded unfused bombs may be carried directly on the forks of lift 
trucks. Boxes of finished ammunition may be carried directly on the forks when they 
are long enough to be firmly supported on both forks. 

16. Loads on tines of forklifts must not extend more than one-third of the height of the top 
tier of containers above the load-back rest. When handling two low-profile unitized loads 
together, because of low overhead clearance in the storage magazines, the package guard 
must extend to at least one-third the height of the top of the load. 

17. The method and sequence of unloading the ammunitions and explosives should be 
considered before loading a truck, particularly if hoisting equipment is used. Blocks 
should be used to separate sections of the load to permit easy fastening of slings at the 
unloading point. If selective stacking is required at the unloading end, the material 
should be loaded on the truck in proper sequence. Trucks should not be loaded to a 
height that will obstruct visibility in both directions unless at least two personnel are 
assigned to move the truck. Loads shall be placed to prevent tipping, shifting, or falling. 
Due to the inherent nature of the facility, there are no engineered unloading ramps or 
docks at the OB/OD facility. 

RUNON/RUNOFF CONTROL STRUCTURES 

Open detonation operations are conducted in earthen pits. These pits direct the force of the blast 
in a vertical direction, and prevent potentially contaminated storm water runoff from exiting the 
unit. Open detonation operations are not conducted under adverse weather conditions. Due to 
the inherent nature of treatment, no additional types of engineered control devices can be used 
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to prohibit precipitation runon or contaminated runoff. The logistics behind this operational 
parameter is that such devices would be destroyed under normal treatment operations and 
extruded fragments would create a safety hazard to military personnel. 

Open burning operations are conducted in burning pans equipped with secondary containment. 
The bl•ming pans are kept covered when not in use, and all ash and residue is removed 
following each treatment event. Therefore, in the event of a storm event, there would be no 
hazardous waste at the open burning grounds and the threat of contaminated runoff and runon 
is minute. Burning pans remain at the unit between treatment evolutions. Should a pan be 
damaged during the treatment operation or by range ordnance activities, the pan will remain at 
the facility for later removal as contaminated hazardous waste debris during the facility closure. 

WATER SUPPLIES 

The complete combustion of the waste results in no reactive waste left upon completion of 
treatment. This is assured by collecting any unburned kickouts or undetonated explosives. No 
groundwater wells are located within eight miles of the facility. There is only a remote 
possibility that the wells have been impacted from the operations. Section L discusses the 
potential for groundwater impact in greater detail. 

EQUIPMENT AND POWER FAILURE 

There is no requirement for off site electrical power sources at the facility. Therefore, a power 
outage will not affect treatment operations. Equipment failures shall be reported immediately 
as specified in the SOPs. Faulty equipment shall be repaired or replaced as appropriate. 

PERSONNEL PROTECTION EQUIPMENT 

Waste explosives shall be handled in a manner that minimizes contact with the waste. All 
handling operations and requirements for protective clothing shall be in accordance with SOPs. 
At a minimum, protective clothing shall include but not be limited to the following: flight 
jackets, safety goggles, helmet and gloves. 

F-5 PREVENTION OF THE REACTION OF IGNITABLE, REACTIVE AND 
INCOl\fPATIBLE WASTES [40 CFR 270.14(b)(9)] 

MANAGEMENT OF IGNITABLE AND REACTIVE WASTE 

All hazardous materials handled at the demolition range shall be assumed to be reactive due to 
their inherent physical characteristics. As such, personnel must take appropriate measures to 
prevent reactions which: 
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1. Generate extreme heat or pressure, fire or explosions, or violent reactions. 

2. Produce uncontrolled toxic mists, fumes, dusts, or gases in sufficient quantities to 
threaten human health or the environment. 

3. Produce uncontrolled flammable fumes or gases in sufficient quantities to pose a risk 
of fire or explosion. 

4. Damage the structural integrity of the device or facility. 

5. Through other like means threaten human health or the environment. 

PROCEDURES 

The means to accomplish the aforementioned criteria are provided through the establishment of 
safety guidelines implemented through the guidelines established in NAVSEA OP5. The safety 
guidelines include, but are not limited to, the following: 

l. No Smoldng signs shall be posted at the demolition range. 

2. Ignition sources shall be prohibited at the demolition site. 

3. Spark-producing equipment and tools shall be prohibited from use near explosive 
materials unless specifically authorized. 

4. Incompatible materials shall not be treated or stored in the same locations. 

5. Supervisors shall perform inspections of hand tools and mechanical devices to ensure that 
they have not become unsafe for use as designated either to the item or to the operator. 

6. Motor vehicles used to transport waste explosives, ammunition, or other material to the 
destruction site shall meet the requirements of NAVSEA OP5. 

7. Thermal treatment operations shall not be conducted during electrical storms. 

MANAGEMENT OF IGNITABLE OR REACTIVE WASTES IN CONTAINERS 

The facility is a treatment unit only. Therefore, no containers of reactive or ignitable wastes 
are stored or handled at this facility at this time. However, should future operations require that 
explosive materials be handled in containers at this facility, it is clear from the base master plan 
map that the facility is greater than 50 feet from the facility's property line. 
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Incompatible wastes are not treated at the facility. In addition, containers of explosive material 
are destroyed after use and will not be used to contain other waste PEPs. 
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CONTINGENCY PLAN FOR HAZARDOUS WASTE EMERGENCIES 

This section of the Hazardous Waste Permit Application includes the Hazardous Waste 
Contingency Plan for AFWTF Vieques as required by 40 CFR 270.14(b)(7) and Subpart D of 
40 CFR 264. The Contingency Plan is written as an independent document and included here 
in its entirety. Because it is an independent document, the Contingency Plan may be reproduced 
and distributed separately as necessary. 

Although they are located on Vieques Island, AFWTF and NAF are tenant commands of the 
Naval Station Roosevelt Roads. Naval Station is essentially self-contained for emergency 
response to fires, explosions, and spills on Vieques. 
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This document is the Hazardous Waste Contingency Plan for the Atlantic Fleet Weapons 
Training Facility (AFWTF) located on the eastern portion of Vieques Island, Puerto Rico. A 
vicinity map depicting AFWTF Vieques with respect to Naval Station (NAVSTA) Roosevelt 
Roads is presented in Figure 1. The Atlantic Fleet Weapons Training Facility is located on the 
eastern side of Vieques Island. 

Naval training exercises on Vieques are conducted within an area known as the Inner Range, 
which includes approximately 14,000 acres on the eastern half of Vieques, and encompasses the 
area extending to a limit of three miles from the shoreline. Within the Inner Range, the Atlantic 
Fleet's ships, aircraft and marine forces carry out training in all aspects of naval gunfire support, 
air-to-ground ordnance delivery, air-to-surface mine delivery, amphibious landings, small arms, 
artillery and tank fire, and combat engineering. 

Two facilities comprise the Inner Range: the Atlantic Fleet Weapons Training Facility and the 
Eastern Maneuver Area which is west of the AFWTF. The AFWTF occupies roughly 3,600 
acres on the eastern tip of the island (Figure 2). The AFWTF is tasked with providing facilities 
and scheduling naval gunfire support and air-to-ground ordnance delivery training for Atlantic 
Fleet ships, NATO ships, air wings, and smaller air units from other allied nations and the 
Puerto Rican National Guard. In addition, AFWTF operates other military facilities which are 
not located on Vieques. 

The Eastern Maneuver Area occupies approximately 11,000 acres adjacent to and to the west 
of the AFWTF. Fleet Marine Force, Atlantic, conducts training for Marine amphibious units, 
battalion landing teams and combat engineering units on the Eastern Maneuver Area. On 
occasion, other allies having a presence in the Caribbean and the Puerto Rican National Guard 
also utilize the Eastern Maneuver Area. 

Ammunition storage occurs at the Naval Ammunition Facility which occupies approximately 
8,000 acres on the western tip of Vieques Island. Operated by the Weapons Department of the 
Naval Station Roosevelt Roads, its mission is to receive, store and issue all ordnance authorized 
by Naval Station Roosevelt Roads for support of the Atlantic Fleet units. 

These three facilities constitute approximately 22,000 acres of the 33,000 acres of Vieques 
Island. The remainder of the island is owned by the Commonwealth of Puerto Rico or private 
individuals. The activities of the AFWTF, the Eastern Maneuver Area, and the Naval 
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Ammunition Facility function under the consolidated command of Commander Fleet Air 
Caribbean and Naval Forces Caribbean, whose headquarters are at Naval Station Roosevelt 
Roads. The commanding officer of AFWTF has jurisdiction over the scheduling of all naval 
exercises in the Inner Range. 

This C()ntingency Plan presents procedures and equipment maintained by AFWTF Vieques for 
response to hazardous waste ordnance situations related to the treatment of reactive and toxic 
hazardous waste ordnance at the OB/OD treatment location and the entire Inner Range Air 
Impact Area. 

Response to emergencies involving hazardous waste ordnance will be supervised by the 
Emergency Coordinator, who will have the ultimate authority and responsibility for the following 
actions: 

• 

• 

• 

• 

• 

Detennining if the emergency involves a spill of a hazardous substance reportable 
quantity ( 40 CFR 117). 

Assessing the immediate threat to human health and/or the environment beyond the 
boundaries of AFWTF Vieques. 

Detennining when to initiate notification procedures to local, state, and/or federal 
agencies. 

Ensuring proper cleanup equipment and procedures are available and followed, 
respectively. 

Providing assistance, personnel, and equipment for spill response . 

AFWTF Vieques units responsible for emergency response are identified in this Plan and include 
Explosive Ordnance Disposal (EOD) Detachment II, AFWTF Range Control, and AFWTF 
Security. Specific methods of response to spills, fires, and explosions and emergency and 
protective equipment are also described. Due to the facility location and restricted access, no 
arrangements with local civilian authorities exist. 

This Contingency Plan shall be reviewed and immediately amended whenever any of the 
following occur: 

• The facility pennit is revised. 

• The Plan fails in an emergency. 

• The list of emergency coordinators changes. 
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The treatment location and accumulation magazines design, construction, operation, 
maintenance, or other circumstances change to increase the potential for fires, 
explosions, or releases of hazardous waste ordnance or its constituents, or changes the 
tesponse necessary in an emergency. 

2-0 PURPOSE 

The purpose of this document is to develop a written procedure for AFWTF Vieques emergency 
response units, listed herein, to follow during incident responses involving hazardous waste 
ordnance. This Contingency Plan explains the responsibilities of each unit responding to an 
emergency incident and lists each units emergency response equipment and equipment storage 
locations. 

3-0 EMERGENCY COORDINATOR 

In the event of an emergency at the open burning/open detonation facility, the discoverer (i.e. 
EOD Detachment II, AFWTF Range Control, or AFWTF Security personnel) should contact the 
following by radio and/or phone: 

Name: 
Address: 

Name: 
Address: 

EMERGENCY COORDINATOR 

Lt. Diaz Rolando 
Melendez S-33 
Fajardo, Puerto Rico 
Office telephone: 
Home telephone: 

(809) 835-5230/5231 
(809) 833-0629 

ALTERNATE COORDINATOR 

Lt. John Wack 
24 Monterrey 
Ceiba, Puerto Rico 
Office telephone: 
Home telephone: 

(809) 835-5230/5231 
(809) 865-0521 
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The Emergency Coordinator and the Alternate Coordinator may be reached using the office 
telephone number between 7 a.m. and 11 p.m. After 11 p.m. the Officer of the Day must 
contact the Emergency Coordinator (or Alternate Coordinator) at his home number. 

The Emergency Coordinator(s) has authority to commit necessary AFWTF resources to 
implement the Contingency Plan and has been trained in emergency response. The authority to 
commit resources is delegated from the Commanding Officer. 

In the event of an unplanned fire, explosion, and/or spill of hazardous waste ordnance, the 
person(s) responsible or familiar with the incident or hazardous waste ordnance, or discoverer, 
shall follow the release notification procedures in Section 5 .1. 

The Emergency Coordinator will make federal, state, local, and Navy-required official 
notifications, if necessary, after assessing the situation. The Emergency Coordinator will also 
notify the Commanding Officer and the Environmental Engineering Division Director at 
NAVSTA Roosevelt Roads. Emergency response and notification telephone numbers are 
presented in Table 1. EOD personnel act as the Emergency Response Team for incidents 
involving ordnance. AFWTF Police and Fire Department units cannot enter the AIA. 

Table G-1 
Emergency Telephone Listings 

Organization Listings 

Public Works Department 809-865-41 52 

EOD Detachment, NA VST A Roosevelt Roads 809-865-431 6/4241 

NAVSTA Roosevelt Roads Hospital 809-865-41 33 

NA VST A Roosevelt Roads Emergency Room 809-865-3200 

Environmental Engineering Div. Director 809-865-4429 

COMFAIRCARIB" 809-865-4301 

National Response Center 800-424-8802 

Note: 

• Commanding Officer Caribbean Air Forces 
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The Emergency Coordinator will determine the types of wastes involved or threatened in the 
emerge:1cy, the exact source, amount and aerial extent of released materials by reviewing the 
storage log and/or by observation if the area can be approached safely. Identification will be 
possible by use of Navy stock numbers (NSN) in conjunction with DoD form 1348-1 which will 
accompany each shipment and which identifies each material by description and NSN. 
Hazardous wastes treated at AFWTF Vieques include rejected munitions and munitions 
components. 

4-2 Hazard Assessment 

The Emergency Coordinator will determine whether the emergency poses a major threat 
sufficient to activate the Contingency Plan, considering the implementation requirements of this 
section. In particular, he must consider both direct and indirect effects of the release, fire, or 
explosion, including the possibility of toxic fumes and gases, contamination and runoff of fire 
fighting water, and exposures of nearby buildings/personnel. 

The Contingency Plan must be implemented whenever a hazardous waste ordnance release 
results in the following: 

( 1) Fire/Explosion 
a. Fire causes release of toxic fumes. 
b. Fire spreads beyond area of ignition. 
c. Fire threatens offsite areas. 
d. Fire fighting agents result in contaminated runoff. 
e. Imminent threat of an explosion. 

(2) Spills/Leaks 
a. Fire hazard exists due to spilled material. 
b. Toxic fume hazard exists. 
c. Groundwater may be threatened. 
d. Spill threatens off site property. 
e. Spill threatens navigable water. 

Additional guidance relating to fires and spills is contained in the following paragraphs. 

Assessments by the Emergency Coordinator and the EOD Officer in Charge of an emergency 
incident involving hazardous waste ordnance may commence five and 30 minutes following a 
burn or detonation emergency, respectively. 
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The Emergency Coordinator must be notified in the event of any fire. These notifications will 
be made via the AFWTF Range Control Officer or EOD Officer in Charge as discussed in 
Section 3. 0. In the event of a fue at the open burning/ open detonation facility, all personnel will 
evacuate tc OP-1, the Primary Rally Point (See Figure 2), and await further instruction from 
the Emergency Coordinator. Fire control will be limited to extinguishing small grass fires 
within the Air Impact Area. 

The open burning/open detonation area will be re-entered only after the Emergency Coordinator 
and the EOD Officer in Charge agree that the emergency situations have subsided (i.e. ordnance 
material removed and deactivated or placed in a manner to prevent unsudden release of energy) 
and have given an "all-clear" signal over the two-way radio to all groups involved in the 
treatment operation or potentially affected by the incident (including non-military personnel). 

Vehicular fires involving transportation of hazardous waste explosives within the AFWTF 
Vieques Inner Range may require evacuation of the immediate and surrounding areas. The 
evacuation will be determined by the Emergency Coordinator and the EOD Officer in Charge 
and shall be dependent both on: 

• Amount and type of waste exposed to the fire. 

• Proximity to occupied buildings. 

The evacuation may be as a far as one-half mile radius from the emergency incident event. 

Should an explosion occur involving a hazardous waste ordnance, the Emergency Coordinator 
will determine the munitions involved in the explosion and review the Navy specifications for 
those munitions. The high explosive present in the largest quantity will be used as an indicator 
in determining the presence of contamination. This determination will be made using the 
analytical methods developed by DoD for military high explosives. Three grab soil samples will 
be collected from the crater of the explosion, composited to form one sample, and analyzed for 
the indicator explosive. In addition, three grab soil samples will be collected from the debris 
mound, composited to form one sample, and analyzed for the indicator explosive. Section C, 
Waste Characteristics, should be referred to for further information regarding analytical 
methods. 

If none of the indicator explosive is detected, the soil will be considered uncontaminated and the 
site will be regraded and seeded. 

If residues of the indicator explosive are detected, soil will be considered contaminated. One 
foot of soil will be excavated, containerized (metal containers) and transported to a permitted 
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hazardous waste treatment, storage, or disposal facility. Following the excavation, a 
confirmation sample will be collected from the underlying soils and analyzed for the indicator 
explosive. If that sample is contaminated, an additional 1-foot soil layer will be excavated. The 
excavation and sampling will continue until uncontaminated soil is reached. After excavation 
has been completed, the site will be backfilled to original grade with uncontaminated soil and 
seeded. 

4-4 Spills/Leaks 

The most probable emergencies involving hazardous waste ordnance include: 

• 

• 

• 

Spills or leaks caused by accidents during unloading of ordnance at the OB/OD treatment 
location, respectively. 

Spills or leaks as a result of a vehicular accident during ordnance transport within the 
AFWTF Inner Range. 

Spills or leaks of reactive powder, propellants, and/or explosives . 

After notification of a spill, the Emergency Coordinator and EOD Officer in Charge will 
immediately assess the degree of hazard posed by the spill. This assessment will include the 
type of material spilled and the threat of fire or explosion. Based on this assessment, the 
Emergency Coordinator will initiate one or more of the following actions: 

(1) If the dropped item(s) is shock-sensitive, he will request that the EOD Detachment II 
team handle spilled or dropped munitions. 

(2) If the dropped item(s) is not shock-sensitive but falls further than the specified drop 
distance, he will request that an EOD Detachment II team handle spilled or dropped 
munitions. 

(3) If the dropped item(s) is not shock-sensitive and has been dropped a distance which is 
less than the specified drop distance, EOD personnel will return item(s) to the transport 
vehicle or the storage facility. 

Only EOD personnel adequately trained in safety procedures and the use of emergency 
equipment will respond to emergencies in the open bum/open detonation area. After the 
immediate emergency, the Emergency Coordinator will ensure that all equipment is cleaned, 
decontaminated, and re-stored for immediate use. 

All hazardous waste ordnance transporting and unloading operations are conducted under the 
direct supervision of a trained EOD Technician. All EOD Technicians are trained in emergency 
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response and are thoroughly familiar with all aspects of munitions handling. Therefore, a 
trained and qualified person will always be immediately available under the most probable spill 
scenarios. 

The OB/OD treatment location does not perfonn thennal treatment on liquid hazardous waste. 
Therefore, if a hazardous waste ordnance spill or release did occur, it would not be of liquid 
phase. Most likely, the spilled or released material (black powder or similar reactive solid 
material) would require dry removal, along with the removal of the top 1 foot of soil with the 
use of a scoop or shovel if contamination was discovered following laboratory analysis. Spill 
and release material shall be containerized, when applicable, and directly transported to the 
OB/OD treatment location for immediate treatment. 

In the event of an accident in which the hazardous waste ordnance material cannot be 
successfully removed from the accident location, the material will be thennally treated in place 
assuming the spill has occurred at the OB/OD treatment area. If a spill occurs outside the 
OB/OD treatment area, the spill material will be remediated under the direct supervision of an 
EOD Technician thoroughly trained in the safe removal and treatment of explosive material. 
All EOD personnel involved in the operation must be properly certified per the EOD Mobile 
Unit Detachment Unit II qualification/certification program. After the spilled hazardous waste 
ordnance has been removed, the material, depending on its properties, may be washed down 
with water to render any residue inert. This activity will be accomplished by EOD Detachment 
II personnel under the direct supervision of the Emergency Coordinator and EOD Officer in 
Charge and shall be implemented only when the material would not be considered a hazardous 
waste. If the material would be considered a hazardous waste, it shall be contained following 
wash-down procedures. 

5-0 CONTINGENCY PLAN Il\.1PLEMENTATION 

In the event a release of hazardous waste ordnance (leak, spill, fire, etc.) occurs during 
transportation, unloading, or treatment, the following procedure must be initiated by personnel 
responsible for the ordnance at the time of the release. 

5-1 Initial Release Notification 

Personnel in custody of hazardous waste ordnance during a release incident must immediately 
notify the AFWTF Vieques Emergency Coordinator or his Alternate. Notification to the 
Emergency Coordinator must include the following infonnation: 

( 1) Location of accident. 
(2) Hazardous waste/unserviceable ordnance name and/or type released. 
(3) Amount and size of release. 

G-1 l 



(4) Type of release (leak, spill, fire, etc.). 

Date: 06128193 
Revision No. 3 

Section G 

(5) Hazard properties of the hazardous waste/unserviceable ordnance (toxic, reactive, etc.). 

Additional information shall be communicated to the Emergency Coordinator and responding 
unit(s), upon their arrival, by those persons familiar with the incident and/or the hazardous waste 
ordnance materials involved. Incident responsible persons, unless requiring immediate medical 
attention, shall not leave the incident scene until response persons arrive to ensure 
communication of relevant incident information. 

If the Emergency Coordinator determines that the facility has had a release, fire, or explosion 
which could threaten human health or the environment outside the facility, he must report his 
findings as follows: 

(1) If his assessment indicates that evacuation of local areas may be advisable, he must 
immediately notify appropriate local authorities. He must be available to help 
appropriate officials decide whether local areas should be evacuated. 

(2) He must immediately notify the National Response Center (using their 24-hour toll free 
number 800/ 424-8802). This report must include: 

a. Name and telephone number of reporter. 
b. Name and address of facility. 
c. Time and type of incident (e.g., release, fire). 
d. Name and quantity of material(s) involved, to the extent known. 
e. The extent of injuries, if any. 
f. The possible hazards to human health or the environment outside the facility. 

(3) He must notify the Regional Administrator and appropriate state and local authorities 
before operations are resumed in the affected areas of AFWTF Vieques that waste 
incompatible with the released material will not be treated, stored, or disposed of until 
remediation procedures are completed and all emergency equipment listed herein is 
cleaned and fit for its intended purpose. At this point, operations maybe resumed. 

5-2 Release Response 

After being notified of a hazardous waste ordnance release, the Emergency Coordinator shall 
proceed to the incident scene. Upon arriving at the incident scene, EOD personnel, under the 
direction of the Emergency Coordinator, will establish a command post while trying to obtain 
additional information from those persons involved or familiar with the incident. Once the 
Emergency Coordinator has collected all information relevant to the release, he will assess, with 
assistance from EOD and Range Control personnel, the possible direct and indirect human health 
and/or environmental hazards that may, or may have, resulted from the incident. 
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Depending on the location and size of the incident, the Emergency Coordinator may summon 
the assistance of AFWTF Security to aid in evacuation procedures of military and non-military 
personnel. 

5-3 EOD Response Coordination 

Upon determining the nature of the incident, EOD personnel will control and contain the release 
under the guidance of the Emergency Coordinator and the EOD Officer in Charge. Control and 
contain includes: 

( 1) Rescuing injured personnel. 
(2) Establishing Hazard and Evacuation zones. 
(3) Applying water to fires. 
( 4) Establishing berms around spill material. 
(5) Evacuating surrounding populations. 

Control and contain does not include handling or removing hazardous waste ordnance spill 
contents or residue. 

5-4 Hazardous Waste Ordnance Incident Removal Operations 

EOD personnel are responsible for removal of hazardous waste ordnance from the incident scene 
under the direction of the Emergency Coordinator and the EOD Officer in Charge. Removal 
operations involving hazardous waste ordnance are divided into two areas: emergency and non­
emergency. Both removal actions are conducted by EOD Detachment II. 

Emergency Removal Operations 

Emergency removal operations are required when situations involving hazardous waste ordnance 
present, or may present, a serious hazard to those persons responsible for implementing non­
emergency removal operations (i.e. use of shovel, rake, hands, etc.). Only EOD personnel will 
undertake emergency removal operations. Upon completion of emergency removal operations, 
EOD personnel shall inform the Emergency Coordinator that conditions are safe for non­
emergency removal operations to commence. All evacuated soils and debris will be stored at 
the unit until sampled and analyzed per the facility Waste Analysis Plan. Should the materials 
be classified as a hazardous waste, the wastes will be shipped to a permitted hazardous waste 
treatment/ disposal facility for appropriate disposition. 

Non-Emergency Removal Operations 

Non-emergency removal operations of hazardous waste ordnance are also handled by EOD 
Technicians. EOD Technicians shall commence non-emergency removal operations (1) after the 
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EOD Officer in Charge has surveyed the area and determined it safe for entry, and (2) after the 
Emergency Coordinator authorizes EOD Technicians to begin non-emergency removal 
operations. Non-emergency removal operations may include ordnance repackaging, scrap 
removal, sweeping, shoveling, raking, etc. All evacuated soils and debris will be stored at the 
unit until sampled and analyzed per the facility Waste Analysis Plan. Should the materials be 
classified as a hazardous waste, the wastes will be shipped to a permitted hazardous waste 
treatment/ disposal facility for appropriate disposition. 

5-5 Evacuation Procedures 

Since the OB/OD units are in a bombing area (Inner Range Air Impact Area), the area is already 
evacuated except for military personnel authorized by the AFWTF Range Control Officer. The 
area is also under constant surveillance from the observation tower at OP-1 (Figure 2). 

The Emergency Coordinator and the EOD Officer in Charge are responsible for determining 
whether evacuations are necessary in the event of an emergency. If an evacuation is necessary, 
the signal will be transmitted by two-way radio, by voice command, and/or by common hand 
signals familiar to ATWTF personnel. Further, the Emergency Coordinator will relay any 
information which will identify the preferred evacuation route. No alarm systems are present 
at the AIA due to the routine bombing activities. 

The primary rally point will be the observation tower command post OP-1 (Figure 2) via the 
preferred road (shown in Figure 2) route established by the Emergency Coordinator. If the island 
is to be evacuated, the rally point for departure by boat will be PTA lcacos (Figure 2). To 
ensure that all personnel have evacuated the area, security personnel will assist by searching the 
area. 

An evacuation of all personnel in the vicinity of an emergency must be made when toxic fumes 
or gases are released (or a release is imminent), an explosion has occurred (or is imminent), 
and/or access for emergency responders must be provided. 

If the Emergency Coordinator determines it necessary to evacuate non-essential personnel from 
areas of AFWTF Vieques following a hazardous waste ordnance incident, communication of 
evacuation orders/procedures will be by voice or radio: 

In all instances, emergency personnel will alert respective persons of the reason to evacuate and 
where. Evacuation routes will depend on wind direction and the location of the incident. It will 
be the responsibility of the Emergency Coordinator and the EOD Officer in Charge to determine 
the best evacuation route following an incident resulting in an emergency. At the time of 
evacuation, all personnel will be directed where to evacuate. Evacuation assembly areas will 
be staffed by medical personnel (NAVSTA Hospital EMTs and Physicians) to attend to those 
persons exposed to potentially dangerous materials. Emergency backup transportation is 
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maintained in the OP-1 area during all OB/OD treatment operations to ensure adequate removal 
of personnel from the treatment area following an emergency incident. An emergency helicopter 
is also on call to transport personnel requiring immediate medical attention. 

5-6 Decontamination Procedures 

Three types of decontamination procedures may be required during hazardous waste ordnance 
removal operations: 

(1) Site. 
(2) Equipment. 
(3) Personnel. 

Site and equipment decontamination procedures during and following removal operations may 
include the removal and containerizing of spilled hazardous waste ordnance from the 
environment and emergency and personal protective equipment (PPE). All personal protective 
and emergency equipment is decontaminated at the incident scene and then transported from the 
scene to storage locations. Appropriate decontamination procedures are described in Section I 
of this application. 

The final type of decontamination involves persons injured during the incident or while 
participating in the removal operations. As required by NA VSTA Hospital Roosevelt Roads, 
chemically contaminated injured persons requiring medical attention must be decontaminated by 
trained personnel, at the site before transporting to the hospital. 

5-7 Incident Investigation 

At the conclusion of all incident responses or near-misses involving hazardous waste ordnance, 
the party responsible for the ordnance at the time of the incident must immediately notify the 
Public Works Department. Notification shall include all information required by the Emergency 
Coordinator in Section 5. 1, and should also include all actions leading to the incident. 
Responsibilities of the Public Works Departments are limited to hazardous waste ordnance 
releases or near-miss investigations into the incident's cause and future prevention. Public 
Works will not be directly involved in emergency response activities. 

The duration of investigations will vary depending on factors such as location and accessibility, 
EOD availability, complexity of the incident, etc. However, the investigation will be completed 
in as timely a manner as possible. 
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In addition to the initial verbal notification to be initiated by the Emergency Coordinator to the 
National Response Center (See Section 5 .1), a written followup report must also be prepared. 
As required per 40 CFR 264.56(j), all emergencies which require the implementation of the 
Contingency Plan will be reported in writing within 15 days to the Administrator, EPA Region 
II and the Environmental Quality Board (EQB) of the Commonwealth of Puerto Rico. The 
report will detail: 

(1) Name, address, and telephone number of the facility. 
(2) Name, address, and telephone number of facility owner/operator. 
(3) Date, time, and type of incident. 
(4) Type and quantity of material involved. 
(5) Assessment of the impact on human health and the environment. 
(6) Quantity and disposition of material released. 

5-9 Prevention of Recurrence or Spread of Fires, Explosions, or Releases 

To avoid the spread of fires and explosions during the transportation, unloading, and treatment 
of hazardous waste ordnance, all BOD Technicians are adequately trained in the specifics of the 
above phases of hazardous waste ordnance treatment. 

BOD Technicians utilize detailed SOPs to avoid an emergency incident during the process of 
preparing for hazardous waste treatment operations. These SOPs include items such as: 

( 1) Segregating components of ordnance on separate transport vehicles to avoid having 
incompatibilities during transport. 

(2) Properly packaging ordnance for transportation according to DOT and Navy regulations 
including tying all packagings to the transport vehicle. 

(3) Unloading operations utilize mechanical devices (i.e. forklift). 

(4) Emergency equipment easily accessible to treatment operations. 

NAVSEA OP5, Volume 1, 5th Revision is utilized to ensure adequate safety procedures are 
always employed to prevent recurrence of fires, explosions, or releases. 

5-10 Storage and Treatment of Released Material 

The Emergency Coordinator will order all spilled material, cleanup debris, and contaminated 
soil to be containerized and stored for later treatment and/ or disposal. Munitions components 
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will be detonated at the AFWTF open detonation area. The area is policed upon re-entry of the 
area for unexploded ordnance and reactive materials. This occurs as soon as it is safe to re-enter 
the OB/OD area, based upon established DoD criteria. All excavated soils and debris will be 
stored at the unit until sampled and analyzed to determine its status as a hazardous waste. Any 
materials which are determined to be hazardous wastes are shipped offsite to a permitted 
hazardous waste TSD facility for proper disposition. 

5-11 Incompatible Wastes 

Although compatibility between ordnance is not a problem, ordnance compatibility with other 
chemical or physical materials may be. EOD personnel under the direction of EOD Officer in 
Charge and the Emergency Coordinator will ensure that released material, incompatible with 
other waste, is segregated during temporary storage and that incompatible wastes are not 
accidentally mixed during cleanup actions. Remediated spill residues and the containers in 
which they are placed shall be segregated according to compatibility groups at the scene of the 
incident to avoid further problems. The Emergency Coordinator, with assistance from the EOD 
Technician, shall coordinate temporary container staging areas, prior to transport from the 
incident scene. 

5-12 Post-Emergency Equipment Maintenance 

After an emergency event, all emergency equipment will be cleaned so that it is suitable for 
reuse or it will be replaced. Equipment used to excavate explosives-contaminated soil will be 
cleaned by scraping and/or brushing solids from the blades and tires which contacted the 
contaminated soil. The scrapings will be handled and disposed of as hazardous waste. Before 
operations are resumed, an inspection of all safety equipment will be conducted by persons to 
whom the equipment belongs. The Emergency Coordinator, or his designee, shall notify EQB 
authorities that post-emergency equipment maintenance has been performed and that treatment 
operations will be resumed. 

6-0 EMERGENCY AND PERSONAL PROTECTIVE EQUIPMENT 

Responding to emergency releases of hazardous waste requires the skills of many different 
response units. Each response unit has specific equipment which may be used during an 
emergency response incident. All emergency response equipment shall be maintained in working 
condition at all times or immediately replaced with working equipment of identical function. 

Table G-2 is a list of emergency response equipment maintained by EOD. Emergency response 
equipment includes PPE, monitoring equipment, communication equipment, decontamination 
equipment, manual equipment (shovels, rakes, brooms, etc.), and fire-fighting equipment. All 
emergency equipment, following use, is properly decontaminated and removed from the OB/OD 
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Shovel 

E-Tool 

Pick Ax 

Screwdriver, Flat Tip 

Wrench, Crescent 12 Inch 

Pliers 

Hammer, Claw 

Pry Bar 

Band Cutters 

MK 663 

Binoculars 

Camera, Polaroid W/Film 

Tape, Electrical 

Tape, Survey Red/Yellow 

Paint, Fluorescent Int Orange 

Water Cooler, 5 gallon 

Personal Demo Equipment: 

First Aid Kit, Large 

Fire Blanket 

Dry Chemical Fire Extinguisher 

Table G-2 
Emergency Response Equipment 

Knife, MK3 
Knife, Folding 
Pliers, Linemen's 
Crimpers 
Canteen 
Sun Screen 
Mini Mag Light 

SAFETY EQUIPMENT PER VEHICLE 
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(2 each) 

(2 each) 

(2 each) 

(2 each) 

(2 each) 

(2 each) 

( 1 each) 

(2 each) 

( 1 each) 

(2 each) 

( 1 each) 

( 1 each) 

(12 rolls) 

( 1 case/color) 

(2 cases) 

(1 each) 

(Per Individual) 
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treatment area or Inner Range. No emergency equipment is left at the units during ordnance 
training activities. 

7-0 COORDINATION AGREEMENTS 

The AFWTF Vieques Contingency Plan will be distributed to and coordinated with the NAVSTA 
Roosevelt Roads Hospital, NA VSTA Roosevelt Roads Environmental Engineering Division 
Director, and the NAVSTA Roosevelt Roads EOD Detachment. Emergency units from oftbase 
are not expected to respond to hazardous waste emergencies at AFWTF Vieques. Local offsite 
emergency response groups are not prepared to handle emergencies involving munitions at 
Vieques but will receive a copy of this Plan and shall be informed in the event migration of an 
emergency incident occurs within populated areas requiring evacuation. 

Local civilian police authorities are not allowed access to the AIA for both safety and security 
reasons. EOD personnel serve as emergency response personnel and have been provided with 
copies of the contingency plan. Should evacuation of personnel from the AIA in emergency 
situations be required, helicopter medivac units would be utilized. 

8-0 REQUIRED REPORTS 

In addition to the verbal notifications to be initiated by the Emergency Coordinator, written 
followup reports will be prepared as stated within Section 5. 8 of this Plan. 

The time, date and details of any incident that requires implementation of the Contingency Plan 
will also be noted in the operating record. After an emergency, the Emergency Coordinator will 
review the Contingency Plan for effectiveness and make changes as appropriate. 

9-0 TRAINING 

All EOD Technicians receive training in the proper handling, transportation, and treatment of 
military ordnance. (See Section H) This training provides each individual with the know ledge 
required to determine the hazard state, if present, of a military ordnance and treat a hazardous 
waste ordnance using the proper OB/OD method. 

AFWTF Vieques requires all individuals (EOD Technicians) involved in the OB/OD treatment 
operation to receive annual training in the OB/OD of hazardous waste ordnance. Those 
individuals not receiving training on a particular ordnance are prohibited from participating in 
permitted OB/OD treatment activities involving the particular ordnance until training is received. 
Section H outlines the initial training requirements of all EOD Technicians and establishes the 
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training required for EOD Technicians to maintain permitted OB/OD trammg certification. 
Training records for EOD personnel involved in hazardous waste ordnance OB/OD treatment 
operations are maintained by their respective commands. 
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The following section details the training programs required for personnel at AFWTF Vieques 
that handle explosive hazardous wastes as required by 40 CFR 270.14(b)(12) and 40 CFR 
264.16. 

H-1 OUTLINE OF TRAINING PROGRAM 

The EOD personnel must successfully complete the training for explosives handling personnel 
which is conducted at Indian Head Maryland and is a joint effort by the U.S. Navy, Army, and 
Air Force. This training class is specifically designed to train personnel in all phases of 
explosives handling and destruction operations. The course is one year in length. 

The course teaches EOD personnel ordnance chemistry, ordnance terminology, the mechanisms 
for detonating propellants, explosives and projectiles (PEP), how to safely detonate PEP, how 
to safely defuse or detonate ordnance in emergency situations, and how to conduct open burning 
and open detonation of waste ordnance per military procedures. Further, all hazardous waste 
personnel have received appropriate hazardous waste handling training per OSHA/RCRA 
regulations. 

In addition, an annual qualification/certification program is conducted for EOD Detachment II 
personnel. A copy of the COMNA VSURFLANT qual/cert program and the EOD Detachment 
II qual/cert program are included in Appendices H-1 and H-2. These programs describe the 
explosive ordnance family types, annual training procedures, certification procedures and board 
member requirements, etc. Monthly training on individual ordnance types is also performed to 
maintain familiarity with procedures, explosive characteristics, etc. 

Annual and monthly training is conducted via hands-on training, using both live and inert 
ordnance, and in a classroom or lecture format, in which training aids such as mock-ups, 
pictures, manuals, exploded views, films, etc. are used. 

Appendices H-1 and H-2 provide a much more detailed description of the qual/cert and training 
programs. 
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H-2 JOB TITLES AND DESCRIPTION 

The following personnel have responsibilities for open burning/open detonation operations. Note 
that military personnel change installation location assignments continually, and therefore, the 
names below are subject to frequent change. A full and current list can be obtained by EPA or 
EQB upon request at any future date by making a request to the Officer in Charge of EOD at 
NAVSTA Roosevelt Roads. 

Name: 
Rank: 
Job Title: 
Job Description: 

Training: 

Name: 
Rank: 
Job Title: 
Job Description: 

Training: 

Name: 
Rank: 
Job Title: 
Job Description: 

Training: 

Jose F. Santana 
LT 
Officer In Charge, EOD Detachment Roosevelt Roads 
Qualified EOD Technician responsible for detection, identification, 
rendering safe, evaluation and disposal of the entire spectrum of explosive 
ordnance - both foreign and domestic - nuclear weapons, chemical 
munitions and biological agents. 
Naval School, Explosive Ordnance Disposal, Indian Head, Maryland, 
52-week course 

Dewey W. Thedford 
WTCM 
Assistant Officer in Charge 
Qualifies EOD Technician responsible for detection, identification, 
rendering safe, evaluation and disposal of the entire spectrum of explosive 
ordnance - both foreign and domestic - nuclear weapons, chemical 
munitions and biological agents. 
Naval School, Explosive Ordnance Disposal, Indian Head, Maryland, 
52-week course 

Clifton R. Ancelet 
TMCS 
Leading Chief Petty Officer 
Qualified EOD Technician responsible for detection, identification, 
rendering safe, evaluation and disposal of the entire spectrum of explosive 
ordnance - both foreign and domestic - nuclear weapons, chemical 
munitions and biological agents. 
Naval School, Explosive Ordnance Disposal, Indian Head, Maryland, 
52-week course 
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Name: 
Rank: 
Job Title: 
Job Description: 

Training: 

Name: 
Rank: 
Job Title: 
Job Description: 

Training: 

Name: 
Rank: 
Job Title: 
Job Description: 

Training: 

Name: 
Rank: 
Job Title: 
Job Description: 

Training: 

Todd L. Enders 
GMGI 
Leading Petty Officer 
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Qualified EOD Technician responsible for detection, identification, 
rendering safe, evaluation and disposal of the entire spectrum of explosive 
ordnance - both foreign and domestic - nuclear weapons, chemical 
munitions and biological agents. 
Naval School, Explosive Ordnance Disposal, Indian Head, Maryland, 
52-week course 

Christopher M. Ritacco 
GMGI 
Supply Petty Officer 
Qualified EOD Technician responsible for detection, identification, 
rendering safe, evaluation and disposal of the entire spectrum of explosive 
ordnance - both foreign and domestic - nuclear weapons, chemical 
munitions and biological agents. 
Naval School, Explosive Ordnance Disposal, Indian Head, Maryland, 
52-week course 

James R. Wilder 
BM2 
Administrative Petty Officer 
Qualified EOD Assistant Technician responsible for detection, 
identification, rendering safe, evaluation and disposal of the entire 
spectrum of explosive ordnance - both foreign and domestic - nuclear 
weapons, chemical munitions and biological agents. 
Naval School, Explosive Ordnance Disposal, Eglin, Florida, 26-week 
course 

Brian M. Coleson 
A02 
Supply Petty Officer 
Qualified EOD Assistant Technician responsible for detection, 
identification, rendering safe, evaluation and disposal of the entire 
spectrum of explosive ordnance - both foreign and domestic - nuclear 
weapons, chemical munitions and biological agents. 
Naval School, Explosive Ordnance Disposal, Eglin, Florida, 26-week 
course 
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Name: 
Rank: 
Job Title: 
Job Description: 

Training: 

James D. Adams 
OS3 
EOD Assistant Technician 
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Qualified EOD Assistant Technician responsible for detection, 
identification, rendering safe, evaluation and disposal of the entire 
spectrum of explosive ordnance - both foreign and domestic - nuclear 
weapons, chemical munitions and biological agents. 
Naval School, Explosive Ordnance Disposal, Eglin, Florida, 26-week 
course 

H-3 MONTHLY TRAINING CONTENT 

The hazardous waste training program for facility personnel consists of onsite treatment 
instruction, as well as classroom instruction. This supplements the 52-week EOD training 
courses taken by all EOD Technicians. In addition, all personnel involved in handling and 
treatment operations shall be fully capable of performing the following operations: 

l. Be able to identify, assemble, disassemble, prepare, and successfully use all tool sets in 
each of their inherent modes. 

2. Be able to identify, render safe, recover and dispose of all conventional ordnance. 

3. Be able to perform the procedures to safely remove any AEH's involving ejection 
systems. 

4. Know all the procedures to follow in fragmentation, identification and ordnance 
exploitation. 

5. Be familiar with all of the current trends in and countermeasure improvised explosive 
devices (IEDs). 

6. Be able to successfully identify, decontaminate, render safe, package, and dispose of 
chemical munitions and be able to detect, neutralize, decontaminate and dispose of 
chemical agents. 

7. Be able to identify, render safe and package components of all weapons utilized by the 
United States Army and be familiar with all special weapons utilized by other services. 

8. Be able to perform all administrative and logistical tasks inherent to the AFWTF mission. 
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9. Be able to handle emergency situations involving explosive ordnance, including fires, 
unplanned detonations, and other mishaps. 

10. Be knowledgeable of all standard communications equipment, hand signals, terminology, 
evacuation procedures, and emergency and monitoring equipment and procedures. 

Since all materials treated at the OB and OD facilities, no groundwater incident training is 
included in the EOD training program. Any spills or leaks are in a solid form which is cleaned 
up immediately such that the probability of groundwater contamination is minimal. Further 
information concerning groundwater issues are addressed in Section L. 

H-4 TRAINING DIRECTOR 

All training is conducted under the direct supervision of a person knowledgeable in all aspects 
of hazardous waste management activities pertinent to operations at the open burning/open 
detonation unit. The EOD training school in Indian Head, Maryland, is considered the best such 
facility in the world. In addition, the personal qualification/certification program includes 
requirements for a Qual/Cert Board to ensure that personnel are fully qualified to perform EOD 
duties, observe and evaluate proficiency, review existing and proposed training plans, review 
minor and major explosive device safety infractions, and make recommendations for corrective 
action whenever appropriate. 

H-5 Il\1PLE1\.1ENTATION OF THE TRAINING PROGRAM 

All new personnel will complete the 52-week training program prior to becoming an EOD 
Technician. Training will continue monthly at a minimum. All personnel must complete the 
qualification/ certification program annually. 

Training records are currently kept in each employee's personnel file. These include records 
of formal schools completed, classroom type lectures received, on-the-job training accomplished, 
and a record of all completed Personal Qualification Standards (PQS). Individual's training 
records are transferred with him/her to prevent retraining with like explosive devices by 
subsequent commands. The EOD OIC shall be responsible for maintaining training records. 
In addition, training records shall be kept for a minimum of three years for all personnel 
involved in treatment operations OP-1, the closest structure to the OB/OD facility. Sample 
copies of training records are included in Appendix H-3. 
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APPENDIX H-1 

CO:MNAVSURFLANT/CO:MNAVSURFPAC EXPLOSIVES HANDLING 
QUALIFICATION AND CERTIFICATION PROGRAM 



I DEPARTMENT OP TBE NAVY 
commander, Naval surface Poree 

United states Atlantic Pleet 
Norfolk, Virqinia 23511-6292 

Al1D 
commander, Naval surface Poree 
united states Pacific Pleet 

San Dieqo, California 92155-5035 

COJOIAVSURPLANTINST 8023.4P/ 
COJOIAVSURPPACIHST 8023.58 
H57 
03 July 1991 

COMNAVSURPLAHT IHSTRUCTIOH 8023.4P/COMNAVSURPPAC INSTRUCTION 8023.SB 

Subj: EXPLOSIVES HANDLING PERSONNEL QUALIFICATION AND CERTIFICA­
TION (QUAL/CERT) PROGRAM 

Ref: (a) OPNAVINST 8023.2C 
(b) CINCLANTFLT/CINCPACFLTINST 8023.5A 
(c) OPNAVINST 3591.lB 
(d) OPNAVINST 5102.lC 
(e) NAVEDTRA 43202B 
(f) NAVEDTRA 10061-AR 

Encl: (1) Families of Explosive Devices 
(2) Work Task Code Definitions 
(3) Certification Level Qualification Standards 
(4) Record of Certification 
(5) OJT/Professional training record sheet 
(6) Qual/Cert program checklist 

1. Purpose. To establish.and maintain a standard Qualification/ 
Certification program within NAVSURFLANT and NAVSURFPAC per refer­
ences (a) and (b). 

(A 
(A 

2. Cancellation. COMNAVSURFLANTINST 8023.4E/COMNAVSURFPACINST (R 
8023.5A. 

3. Background. Improper processing, handling, loading, or test­
ing of explosive devices have caused mishaps which resulted in 
injury, loss of life, or damage to property, as well as causing 
reduced operational effectiveness of both fleet and shore activi­
ties. A major source of mishaps with explosive devices has been 
shown by investigations to be personnel error. Analysis of mishaps 
clearly caused by personnel error indicates that the following 
reasons are most commonly encountered: 

a. Lack of effective use of available training or lack of 
knowledge on the part of individuals and teams who handle 
explosive devices. 

b. Lack of necessary and effective leadership and supervision 
by supervisory personnel (both military and civilian) directly 



COMHAVSURJ'LA!ITIHST 8023.4F/ 
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03 July 1991 

responsible for operations involving explosive devices, both 
ashore and afloat. 

~ 

c. High tempo' operations, during which explosive safety can 
be degraded as a result of fatigue, short cuts or complacency 
stemming from rapid, repeated, and often monotonous tasks. 

d. During certain evolutions, the temporary assignment of 
personnel to perform ordnance related tasks for which they are not 
.;;peci fically .. qualified. 

e. Failure to follow or maintain current, standard operating 
procedures (SOP) which have been established for specific 
evolutions involving explosive devices. 

4. · scope 

a. Applicability. The provisions of this instruction apply to: 

(1) All military, civilian, and contractor personnel who 
in the course of their duties are required to perform an operation 
involving any explosive device defined in enclosure (1). 

R) (2) All operators of explosive tools and· line cutters using 
cartridges as a propelling charge. 

(3) See paragraph 5a(l) (a) through 5a(l) (c) below for 
further detailed description. 

b. Non-Applicability. The following personnel are exempt 
from the provisions of this instruction: 

(1) U.S. Marine Corps Air Combat element personnel 
embarked on NAVSURFLANT/NAVSURFPAC ships when qualified and 
certified by MCO 8023.2. U.S. Marine Corps personnel permanently 
assigned to a Naval activ±ty will be qualified and certified under 
the provisions of this instruction. 

(2) Composite Helicopter and Helicopter Anti-Submarine 
(Light) squadron detachments embarked on NAVSURFLANT/NAVSURFPAC 
ships when qualified and certified by COMNAVAIRIANT/COMNAVAIRPAC 
directives. 

(3) Explosive Ordnance Disposal (EOD) personnel only for 
those explosive devices employed in their specialized mission 
areas and for which formal training has been successfully 
completed. 

(4) Personnel required to bear small arms in the course of 
their duties when qualified by reference (c). Other weapons not 
covered by reference (c) and required for ship's self-defense 
including .50 caliber gun crews shall be qualified and certified 
according to this instruction. 

2 
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(5) Lookouts and other underway watches required to 
handle, prepare and launch marine markers or fire signaling 
·devices. They must have received thorough indoctrination and 
completed the appropriate fundamental section of reference (e) on 
the markers, pyrotechnic pistol/projector and signals. Training 
shall be conducted by an individual who has been qualified and 
certified to the minimum certification level of TL for the device 
and work task area per the provisions of this instruction. 

(6) Personnel whose sole contact with explosives is when 
assigned to a working party to supplement other qualified and 
certified personnel such as ammunition onload, off-load, or replen­
ishment. When non-certified personnel are used for working parties, 
the Officer in Charge of the evolution shall provide all working 
party personnel with a thorough safety brief before the start of 
the operation and assign working party personnel to the direct and 
constant supervision of an individual qualified and certified to 
the minimum certification level of TL for the explosive device and 
operation per this instruction. Non-certified working party per­
sonnel shall be prohibited from handling any type of explosive 
device except under the direct and constant supervision of the 
assigned supervisor. 

(7) Personnel who conduct tests or inspections of magazine (R 
sprinkler systems provided they have been qualified and certified 
by other means; i.e., PQS or satisfactory completion of an 
approved course of instruction. 

(8) Aircrew personnel whose only association with explosive (A 
devices is during logistics transport by aircraft and the delivery/ 
handling of ordnance in flight. They must, however, have received 
appropriate training for these duties. Aircrew personnel who use 
personal survival devices (pen flares, distress signals, etc.) and 
who have previously trained in the use of these devices. 

s. oual/Cert Program. and Procedures. The intent of the Qual/Cert 
program is to make sure that before performing any task involving 
any explosive device, each person within the scope of this instruc­
tion is qualified and formally certified by the command to which 
assigned as having satisfactorily demonstrated the qualifications 
to properly and safely perform all required functions and tasks 
involving the explosive device. The certification process consists 
of first achieving the qualifications for the explosive device and 

·work task to be accomplished, a recommendation to the Certification 
Board by the division officer that the individual is qualified in 
all respects and ready for certification, and finally, a formal 
determination for final certification by the Certification Board. 

a. Qualification 

(1) Personnel requiring qualification and certification. 
In addition to and in amplification of paragraph 4, the following 
personnel require qualification and certification: 

3 
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R) (a) Personnel, including Explosives Ordnance Disposal 
(EOD) when involved in non-mission related functions, whose duties 
require that they individually handle, inspect, package, unpack, 
assemble, disassemble, test, fuze, load or download, stow, arm, or 
de-arm explosive devices shall be qualified and certified for such 
tasks. Also requiring qualification and certification are person­
nel assiqned as safety observers for explosive operations and 
those personnel who inspect explosive operations/system repairs 
for quality assurance purposes. Supervisors of explosive opera­
tions and members of the command appointed certification boards 
shall also be certified to the equivalent certification level or 
higher for the evolutions which they may supervise or observe for 
certification purposes. The only exception to this provision is 
that supervisors of explosives handling teams involved in handling 
explosives/hazardous materials with power-operated handling equip­
ment need not themselves be qualified as operators. The supervisor 
must, however, be certified as a supervisor for the explosive 
operation being conducted. 

R) BOTB: For the purposes of clarification, powered mobile handling 
equipment includes, but is not limited to, the following: elec­
tric/diesel forklifts, pallet transporters, and electric pallet 
trucks. Powered non-mobile handling equipment includes, but is 
not limited to, the following: underway replenishment hoists and 
winches, ship's installed hoists and cranes, floating cranes, 
weapons/cargo elevators, package conveyers, and pallet conveyers. 

R) i Powered Mobile Handling Equipment CMHEl . Basic 
qualifications shall be ac~ieved through classroom and on-the-job 
training. Licensing shall be according to NAVSEA OP 4098. If 
formal classroom training for licensing is not available, 
commanding officers may develop and implement an on board training 
program as an alternative. A government driver's license (SF46) 
and a physical examination by a doctor are required instead of 
qualification/certification under the provisions of this 
instruction. 

NOTE: Personnel shall be qualified/certified for Handling the 
ammunition involved. 

R) z Powered Non-Mobile Equipment. Operators shall 
be qualified and certified as "Equipment Operators" as well as 
"Handling and/or Stowage" for the ammunition involved. Training 
records will reflect training on the equipment with the associated 
ordnance materials. 

~ Transporting. For over-the-road vehicles used 
for transporting and/or handling explosives, operators must be 
trained and licensed according to NAVSEA OP 2239 before 
certification per this instruction. 

(b) Contractor personnel performing functions within 
the scope of this instruction at a Naval activity must demonstrate 
their proficiency and qualification/certification before performing 
such functions. Commanding officers shall make sure that all 

4 
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contracts, when issued and/or renewed, dealing with explosives and 
explosive operations will have as one of the contract's provisions 
that personnel :used for explosive-type operations must be qualified 
and certified per the provisions of this instruction. The con­
tractor must provide the Commanding Officer with documentation to 
verify the qualification and certification of his/her personnel. 

(c) Families of explosives are defined in enclosure 
(l}. Work task codes are defined in enclosure (2). Certification 
level qualification standards are defined in enclosure (3). The 
record of certification to be used is shown in enclosure (4). 

(2) Qualification skills incident to certification are 
achieved through a variety of training mediums including formal 

.schools, locally prepared lesson guides, on-the-job training, and 
Personnel Qualification Standards (PQS). Training requirements 
and procedures are discussed in Paragraph Sc below. 

(3) Personnel must be knowledgeable with respect to all 
types of explosive devices with which they may be required to 
work. Accordingly, qualification will be necessary for each 
separate operation and each explosive device not in the same 
family type as outlined in enclosures (1) and (2). 

(4) Qualification of personnel shall be at the following (R 
levels: Team Member CTM), Individual/Team Leader CI/TLl, Quality 
Assurance (QA), or Safety Observer as defined in enclosure (3). 

NOTE: Only TM, I/TL and QA are interrelated and only the higher 
level need be annotated oh the qualification/certification form 
(the qualifications of the lower is incorporated into the higher 
when assigned) . 

(5) To prevent the necessity for qualification on every (R 
type of bomb, missile, projectile, mine, flare, etc., and the 
several types of guns and devices from which these weapons may be 
launched, and in consideration of the multitude of weapon fuzings 
and loading configurations that are possible, explosive devices 
are segregated into representative "family types." When doubt 
exists as to the association of an item with a family of devices, 
the item should be considered a separate family and qualification 
and certification action performed accordingly. The use of family 
groupings shall be understood to encompass only evolutions of a 
general nature; i.e., stowage and handling. Family groups shall 
be reduced to specific items whenever the operations include test­
ing, assembly/disassembly, arming/de-arming or loading/downloading 
of explosive devices. Families and specific items of explosive 
devices are listed in enclosure (1). When family groupings are 
used, specific training by nomenclature for each individual explo­
sive device within that family shall be documented in individual 
training records. 

(6) Qualification shall be verified through proficiency 
demonstrations before a member of the certification board for each 
evolution to be performed (assembly, testing, fuzing, etc.) with 
the specific explosive device, represented by a family type device, 
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if appropriate. Knowledge and competent use of applicable documen­
tation such as technical, assembly, and maintenance manuals; 
ordnance publications; and knowledge of ordnance safety precautions 
and procedures~shall be demonstrated to the extent considered 
necessary for ensuring compliance with sound handling practices 
and safety precautions. 

b. Oual/Cert Board shall be appointed by name, in writing, by 
the Commanding Officer/Officer in Charge of all NAVSURFIANT/NAV­
SURFPAC activities whose mission includes any operation associated 
with explosive devices. The Board Composition shall be organized 
as follows: 

(1) Board Chairman. The Board Chairman shall be the 
commanding Officer/Officer in Charge. The duties of the Board 

.chairman may be delegated to the cognizant head of department at 
the discretion of the Commanding Officer/Officer in Charge. The 
Board Chairman himself/herself need not be qualified/certified per 
this instruction unless his/her duties include the supervision of 
any work tasks associated with explosive devices. The Board Chair­
man is tasked with overseeing the command Qual/Cert program and 
making sure that the provisions of this instruction are carried 
out. The Board Chairman shall set standard policy for qualifica­
tion criteria and the local methodology and procedures for 
determining final certification. 

(2) Certification Board MeD\bers. The Certification Board 
Members are tasked with learning the qualifications of each indi­
vidual proposed for certification and recommending final 
certification to the Boar~ Chairman. Board Members should, there­
fore, be the most qualified individuals within the activity. The 
Board will consist of not less than one individual (E-6 or senior) 
in addition to the Board Chairman. No limit can be established 
for the total number of Board Members since the mission of some 
activities is highly diversified, but all members shall be an E-6 
or above; Care should be taken to make sure the appointed board 
members possess the professional qualifications to justify certi­
fication in the explosive device(s) and work task(s). In smail 
units, when assignment of an E-6 or senior to the board may not be 
possible due to manpower authorization limits or when board 
augmentation from an outside command is not possible, a waiver 
request shall be submitted to the TYCOM via the chain ·of command 
with appropriate justification. The appropriate immediate unit 
commander shall make every attempt to provide outside augmentation 
to assist the activity in gaining the required board composition 
before a waiver request is submitted. The immediate unit command­
er's endorsement will include appropriate comments on the inability 
to provide outside augmentation. The Certification Board's 
responsibilities include: 

(a) Function with the objective of making sure that 
applicable incumbent personnel are fully qualified for certif ica­
tion in work tasks required for accomplishment of the command 
mission. 
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(b) Observe and evaluate the proficiency of personnel 
being nominated for certification and make recommendations to the 
Chairman. Inform the division officer or other cognizant supervi­
sor when personnel who are nominated for certification require 
additional training or experience before certification can be 
accomplished. 

(c) Review existing and proposed local training plans 
and make appropriate recommendations. 

(d) Review minor and major explosive device safety 
infractions and make recommendations to the Commanding Officer/ 
Officer in Charge concerning corrective action. 

(e) Make sure qualification/certification level of 
personnel involved in any explosive mishap is reported per 
reference (d) (Appendix B (Part Foxtrot)). 

(3) Initial Certification of Board Mem,bers. Activities 
with established certification programs must make sure that quali­
fied and certified Board Members are kept on board at all times. 
Adequate preplanning incident to the transfer of key Board Mem-
ber ( s) will eliminate problems with non-qualified Board Members. 
However, those activities who are assigned a new weapon/system or 
have a new or major modification to a handling/storage capability 
must initially certify a Board Member for this new capability to 
permit subsequent certification of those personnel whose duties 
include the new capability. In addition, newly commissioned ships 
must certify Board Members when the Qual/Cert program is initiated. 
Initial certification of Board Members to cover new capabilities 
will be accomplished after a careful review of records of past 
training and experience to identify the most qualified individual 
to serve in this capacity, with a written memorandum of recommen­
dation from the Division Officer/Head of Department to the Board 
Chairman. For newly commissioned ships, this recommendation will 
be sent to the Commanding Officer. When approved, the Board 
Chairman/Commanding Officer/Officer in Charge shall enter the word 
"INITIAL" on the certification sheet in the "board observer" column 
and affix his/her signature in the "Board Chairman" column. Use 
of INITIAL certification shall be limited to one Board Member per 
explosive device. Review of Fleet programs has shown that many 
commands have been unable to properly maintain the Qual/Cert Pro­
gram due to extended PMA/SRA/Overhaul periods or unexpected loss 
of key Board Members. To give the Commanding Officer the oppor-

· tunity to correct their program deficiencies, a request may be 
submitted to COMNAVSURFLANT (NS) or COMNAVSURFPAC (NB) to "INITIAL" 
certify one Board Member per weapon type to preclude unnecessary (A 
delays for approval of requests, formal schooling, prior certifi­
cation levels, OJT and all other training qualifications must be 
included in request. The most qualified crewmember (E-6 or above) 
shall be used in this capacity. Each request will be handled on a 
case basis. It is not intended for this to be a blanket waiver 
for any command that may have neglected their program. The basic 
guidelines for "Initial" Certification of Board Members apply. 
Reestablishment of a Board Member position, when there is no Board 
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Member currently assigned, for any reason other than those identi­
fied, will require assistance from outside the command. If an 
outside Board Member is used, that person shall be temporarily 
assigned, and c:rPpointed in writing, to the board of the command 
requiring the board member. 

c. Training. The Qual/Cert Program at each command consists 
of a training plan to qualify the individual and a command appointed 
Certification Board that will review the qualification, observe the 
skills and finally certify the individual to perform a work task 
with an explosive device. 

R) (1) Training Plan. A training plan will be formulated to 
provide the basic qualification criteria incident to final 
certification of an individual. An individual training jacket 
.will be maintained for all program members to demonstrate that 
appropriate training has been accomplished to qualify the 
individual for the task codes assigned. Depending upon the degree 
of complexity of tasking, these training records may include 
records of related formal schools completed, classroom type 
lectures received, on-the-job training accomplished, and a record 
of all completed Personnel Qualification Standards (PQS) . The 
degree to which an individual must be trained will obviously vary 
with the complexity of the explosive device and task codes 
involved and, even further, with the ability of each individual to 
learn and perform. The team leader (TL) of assembly operations 
will naturally require more extensive training than will a team 
member (TM) for a simple handling or stowage operation. The 
judgment must be made by the program managers in each case. The 
final end result being removal of any and all doubt as to the 
qualification of the individual to properly perform the task in 
question. The individuals training record shall be transferred 
with him/her to prevent retraining with like explosive devices by 
the receiving command. Enclosure (5) is provided to consolidate 
records of local training conducted which is related to the 
Qual/Cert program. 

(2) Inert Ordnance. Only inert ordnance is to be used for 
drill or training purposes. However, situations may arise which 
make universal application of this principle impractical, such as 
limited supply or local non-availability of an inert training 
device or the fact that some explosive devices have no inert model. 
To the maximum extent practicable, a family type inert device 
(enclosure (1)), which is as closely related as possible to the 
explosive device for which certification is being considered, shall 
be used for training. Training aids such as mock-ups, pictures, 
manuals, exploded views, films, etc., may also be used. When the 
use of either a family type device or training aid is not consid­
ered to be a viable alternative for hands-on training, and all 
safety factors have been carefully weighed, COMNAVSURFPAC or COM­
NAVSURFLANT, as appropriate, may authorize hands-on training with 
explosive devices, but only under qualified supervision. Send 
requests for use of live ordnance for training to the TYCOM via 
the chain of command with appropriate justification; e.g., back­
ordered requisition for inert items devices, inadequate stowage 
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provisions for inert devices, non-development of a facsimile inert 
device, etc. 

d. Certification Procedures 

(1) The procedures to be followed for the certification 
process are a command function~ however, these procedures shall be 
standardized and approved by the Commanding Officer/Officer in 
Charge, but need not be in writing. 

(2) The qualification/certification procedure begins with 
the identification of all billets that require certification and a 
determination of the explosive devices, certification level and 
work task codes required of each billet. 

(3) A qualification process is initiated to provide the 
necessary requisite training to achieve final certification. 

(4) Upon determination by the division officer that the 
individual is fully qualified and recommended for certification, 
the Board Chairman shall be notified. In making a determination 
for certification, the board may use oral quizzes and written 
examinations in addition to on-the-job demonstrations of qualifi­
cation, or, a combination thereof. Training records shall be 
closely reviewed by the Board Chairman to make sure that all 
elements of the training process have been completed. If certifi­
cation is to be granted, enclosure (4) will be signed in all 
appropriate blocks. Certification is valid only after the 
certification form has been signed and dated by the Board Chairman. 

NOTE: Board members must possess equal or greater certification 
than that which they sign on the Certification Record (enclosure 
( 4)) . This includes family, device_,_ work task, and certification 
level. 

(5) The Board Chairman shall keep the original of all 
completed certification forms. A copy will be kept by the 
Division Officer in the individual's training record. 

(6) Certification, unless revoked for cause, will be valid (R 
for a maximum of 12 months from date of certification. A renewal 
of the certification, whether issued at the time of expiration or 
later, shall be granted only after the individual has been vali-
dated by the certification board. Whenever possible, complete 
requalif ication should be accomplished before renewal of certif i­
cation. The record of recertification will be entered in the 
appropriate portion of the Certification Record shown in enclosure 
( 4) • 

(7) Transfer of Certification. For military personnel 
transferred to or received from another activity, the reciprocal 
acceptance of certification related to an explosive device will be 
at the discretion of the Commanding Officer or Officer in Charge. 
The transferring activity shall insert the original of the 
certification sheet on the left side of the member's personnel 
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service record before transfer. Civilian employees who transfer 
to another activity shall be recertified before being allowed to 
handle any explosive devices. If transferring to another function 
within the same activity, civilian employees must be certified for 
the new function, unless they currently hold a valid certification 
for that function. 

R) (8) Revocation of Certification. Commanding Officers and 
Officers in Charge are responsible for revocation of individual 
certification whenever such action is considered to be in the best 
interest of safety. Revocation of certification for individuals 
is mandatory if an explosive mishap is caused by failure to follow 
authorized procedures. Flagrant disregard of safety precautions. 
reckless operation of equipment used to handle explosive deyices. 
or other behavior indicating incompetence or unreliability (includ­
ing ·drug abuse and alcoholism) shall also be cause for mandatory 
revocation of certification for cause. In this regard, you must 
recognize that ordnance incidents/accidents can and do happen 
through inadvertent acts, carelessness, and minor rule infractions 
as well as through deliberate acts, negligence, and major rule 
infractions. Personnel whose certification has been revoked shall 
be retrained, requalified and recertified if the Commanding Officer 
considers such action appropriate. If, however, the demonstrated 
behavior of an individual shows that such retraining may be inef­
fective, assign the individual other tasks not involving explosive 
devices. Revocation of certification of military personnel.for 
cause requires an entry in the appropriate portion of the indivi­
dual's service record stating the specific reason for revocation. 
(See MILPERSMAN 5030420.3 concerning derogatory entries.) For 
civilian personnel, prepare a. letter rescinding the previously 
issued certification and enter in the individual's civilian per­
sonnel jacket, and revoke the individual's certification letter/card. 

6. Action 

a. Commanding Officers/Officers in Charge shall initiate, 
maintain, and monitor a dynamic program for compliance with the 
Qual/Cert Program as provided for above. Each command shall make 
sure that training and briefings will contribute enough knowledge 
for personnel to attain qualification and certification. Maximum 
use of formal schools is encouraged; however, they may not in 
themselves qualify an individual for certification. The training 
process for qualification is usually conducted by a division or 
work center. Additional qualifications may be required when an 
individual changes job assignments, new equipment is installed, 
assigned equipment is modified, or when the individual is desig­
nated to perform other tasks. These qualifications may consist of 
a review of previous qualifications, and or written test conducted 
by the command. Practical demonstration to be observed by a desig­
nated Board Member shall be accomplished before any certification. 

R) b. To ensure complete implementation of the certification 
program at all levels, immediate individual unit commanders shall 
inspect each activity under their cognizance at least once during 
each deployment cycle and report the findings to the appropriate 
Type Commander (enclosure (6) may be used as a guide). Assign 
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only personnel who are qualified and thoroughly knowledgeable of 
the program requirements to perform these inspections. If desired, 
conduct the inspection concurrently with other inspections. If a 
unit is found unsatisfactory, send a letter report to the approp­
riate activity with the requirement for immediate corrective 
action and reinspection. 

c. The final authority and responsibility for safety rests 
with the Commanding Officer; however, all hands are responsible 
for ensuring a safe and viable explosive safety program within 
each command. When properly implemented, the Qual/Cert Program 
provides the Commanding Officer the means to achieve desired goals 
in explosive safety. 

7. Reyiev. All personnel associated with the Qual/Cert program· 
will be required to review the contents of this directive upon 
certification and annually upon recertification. 

8. Aaplifyinq Directives. This directive is considered adequate 
in scope and depth to properly formulate and administer the Qual/ 
Cert Program at all levels within NAVSURFLANT/NAVSURFPAC. Ampli­
fying directives are neither required nor desired. 

9. AdJlinistrative Recertification. Activities with active certi­
fication programs on the effective date of this instruction are 
not required to administratively recertify personnel under the 
revised requirements of this instruction until recertification is 
required, or unless new families, certification levels or work 
task codes must be added. 

10. Por111. Certification forms (enclosure (4)) and training 
sheets (Enclosure(5)) shall be reproduced locally as needed. 

11. COMNAVSURFLANT (N57) and COMNAVSURFPAC (N821) shall review the 
t nts of this directive at least annually. COMNAVSURFLANT is 

d with t e maintenance of this instruction. 

<. ( DGUEt:~ f G.W~IRS I 
Deputy an Chief of s aff 
Chief of aff COMNAVSURFLANT 
COMNAVSURFPAC 

. Distribution: (COMNAVSURFLANTINST 5216.lX) (CASE II) 
26, 28, 29, 30, 31, 32, 36Al, 39Ela, 42Tl, FA7c, FA7d 

Copy to: 
21Al, 24Al, 24Jl, 41B, FA7a, FA7b, FA18, FF5a, FT43, COMNAVAIRPAC, 
COMCBLANT, CG SECOND MAW, CG FOURTH MAW, COMBATSYSTECHSCHOLCOM 
Vallejo (Code 56), NAVSHIPWPNSYSENGSTA (Code 4044), COMHELTACWING 
1 (10), COMHELSEACONWING 1 (10), COMHELSEACONWING 3 (10), 
NAVSEACENLANT (10) 
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Distribution: (COMNAVSURFPAC) 
SNDL Parts 1 and 2 
26A2 Amphibious Group PAC 
26C2 Beach Group PAC 
2 602 .• SEAL Team. and SEAL Deli very Vehicle Team PAC 
26E2 Amphibious Unit PAC 
26V2 Landing Force Training Command PAC 
26Z2 Shore Intermediate Maintenance Activity PAC 
26002 Mobile Diving and Salvage Unit PAC 
26GG2 Explosive Ordnance Disposal Group and Unit PAC 
26QQ2 Special Warfare Group and Unit PAC 
26000 Mobile Training Team 
28B2 Cruiser-Destroyer Group PAC 
28C2 Surface Group and Force Representative PAC 
2802 Destroyer Squadron PAC 
28E2 surface Squadron PAC 
28G2 Mine Group and Division PAC 
28J2 Combat Logistics Group, Squadron and Support Squadron PAC 
28L2 Amphibious Squadron PAC 
29A2 Guided Missile cruiser PAC (CG) (CGN) 
29E2 Destroyer PAC (DD), 963 Class 
29F2 Guided Missile Destroyer PAC (DOG) 
29H2 Frigate PAC (FF), less 1040/1097 Class 
29K2 Frigate PAC (FF), 1052/1077 Class 
29L2 Frigate PAC (FF), 1078/1097 Class·' 
29R2 Battleships PAC (BB) 
29AA2 Guided Missile Frigate PAC (FFG), 7 Class and Fleet 

Introduction Team 
29BB2 Guided Missile Destroyer (DOG) 993 Class PAC 
30A2 Minesweeper, Ocean (Non-magnetic), PAC (MSO) 
31A2 Amphibious Command Ship PAC (LCC) 
31B2 Amphibious cargo Ship PAC (LKA) 
31G2 Amphibious Transport Dock PAC (LPD) 
3lH2 Amphibious Assault Ship PAC (LHA) (LPH) 
31I2 Dock Landing Ship PAC (LSD) 41 Class 
31J2 Dock Landing Ship PAC (LSD) 
31M2 Tank Landing Ship PAC (LST) 
32A2 Destroyer Tender PAC (AD) 
32C2 Ammunition Ship PAC (AE) 
32G2 Combat Store Ship PAC (AFS) 
32H2 Fast Combat Support Ship PAC (AOE) 
32N2 Oiler PAC (AO) 
32Q2 Replenishment Oiler PAC (AOR) 
32S2 Repair Ship PAC (AR) 
32X2 Salvage Ship PAC (ARS) 
32GG2 Fleet Ocean Tug PAC (ATF) 
32QQ2 Salvage and Rescue Ship PAC (ATS) 
36A2 Auxiliary Repair Dry Dock (ARD) (AFDM), PAC (STEADFAST only) 
39E2 Amphibious Construction Battalion PAC 
42T2 Tactical Air Control Group and Squadron PAC (VTC) 
42KK Lamps MK III Fleet Introduction Team 
FB21 Amphibious Base PAC 
FT35 Amphibious School (Coronado only) 
FT43 surface Warfare Officers School Command 
FT106 Surface Warfare Officers School Command Pacific 
COMNAVSURFPAC REP Long Beach 
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FA!IILIES OP EXPLOSIVE DEVICES 

1. Each major heading below shall be considered a family 
grouping. Within each family is a list of specific items 
requiring separate certification per paragraph Sa of the basic 
instruction. 

a. Gun ammunition 

(1) Propelling Charges 

(a) Bag Charges 

(b) Cartridge cases 

(2) Projectiles (separate loading) 
(See chemical ammunition for WP projectiles) 

(3) Fixed Ammunition (CIWS through 3") 

(4) Small Arms (through 20MM TP) 

b. Rockets 

(1) RBOC/SRBOC 

(2) Warhead, 2.75 11 

( 3) Warhead, 5. O" 

( 4) Fuzes, nose 

(5) Motor, 2.75" (MK 4/MK 40/MK66) 

(6) Motor, 5. 0 11 (MK 16/MK 71/MK 72) 

(7) Smokey Sam Simulator rocket and igniter. 

c. Bombs 

(1) HE (MK 80 Series) 

(2) Cluster Bomb Units (CBU) 

( 3) Mechanical nose fuzes 

( 4) Electric fuzes 

(5) Practice bombs 

(6) Laser guided bombs (LGB) 

(7) Fire bombs 

Enclosure (1) 
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d. Torpedoes 

( l) warshot tube launch 

(2) Exercise tube launch 

(3) warshot (helo launch) 

( 4) Exercise (helo launch) 

(5) ASROC 

e. Guided Missiles 

(1) Tartar (RIM-24) 

( 2) Terrier (RIM-2) 

( 3) Standard ER (RIM-66) 

(4) Standard ER (RIM-67) 

(5) Tomahawk (BGM-109) 

(6) Harpoon (RGM-84) 

( 7) Sidewinder (AIM-9) 

( 8) TOW (BGM-71} 

(9) Sparrow (RIM-7) 

(10) Maverick (AGM-65) 

( 11) Hellfire (AGM-ll4) 

(12) Stinger (RIM-92) 

(13) Shrike (AGM-45) 

(14) Harm (AGM-88) 

(15) Penguin (AGM-119) 

(16) Sidearm (AGM-122) 

f. Demolition explosives and components; e.g., primacord, 
time fuzes, caps, explosive bolts, initiating devices, bulk 
explosives and cable cutter device(s). 

g. Pyrotechnics 

R) (1) Parachute flares (MK-45/LUU-2B/B) 

(2) Smoke grenades (Ml8) 

Enclosure (1) 2 
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(3) MK 58 Marine Location Marker 

(4) MK .25 Marine Location Ma~ker 

(5) Very pistol signals 

h. Chemical 

(1) Thermite grenades 

(2) Red phosphorus grenades 

(3) White phosphorus projectiles/warheads 

(4) cs grenades 

i. Aircraft Gun Ammunition 

( 1) 25MM 

(2) 20MM (Not CIWS ammunition) 

j. Cartridges and "Cartridge Actuated Devices" 

k. Underwater Sound Signals (MK-61/MK-64) 

1. Cargo and Landing force (LFORM) ammunition 

m. Aircrew Escape Propulsion System (AEPS) devices 

n. Grenades (other than as listed above). 

3 
(Reverse Blank) 

Enclosure (1) 
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WORI TA8K CQDB DBlilfXTIONS 

1. Stowage - The physical act of stowing explosives in designated 
and approved magazines and ready service lockers. 

2. Handling - The physical act of moving explosive devices manu­
ally or with powered equipment within the confines of the ship or 
within an area authorized for handling ashore. 

3. Asseinbly/Disassemblv - Physically mating/unmating explosive 
device components to form a complete round including torpedo band­
ing. This work task code is used only when assembly/disassembly 
of the explosive device is authorized at the fleet level. 

4. Load/oownload - The physical act of installing/removing (R 
explosive devices including cartridge actuated devices into/from 
the vehicle from which initiation is/was intended; e.g., launchers, 
projectors, racks, gun barrels, etc. Work task code "Handling" 
will be used when loading/downloading is accomplished with an 
automated loading system. 

5. Arm/De-Arm - The physical act of rendering explosive devices 
from a safe condition to the ready for initiation/returning explo­
sive devices from the ready for initiation state to a safe condition. 

6. Magazine Inspection - The act of detecting improperly secured (R 
stowage, unsatisfactory packaging, unusual fumes or odors and any 
other abnormal conditions as defined in NAVSEA OP 4/NAVSEA OP 5 
and appropriate Maintenance Requirement cards (MRC) in explosive 
devices stowage spaces, magazines, and lockers. 

7. Equipment Operator - Individuals who operate non-mobile 
powered handling equipment (hoist, winches, cranes, elevators, 
conveyers/transporters, etc.) for handling explosive devices. See 
Paragraph 5b(2) of the basic instruction. 

a. Testing - The physical act of conducting tests on explosive/ 
firing devices; e.g., AIM-9 umbilical tests, continuity tests on 
SUU-25/44 flare dispensers and IAU 61/68/10 rocket launchers. 

(Reverse Blank) 
Enclosure (2) 
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CIRTIFICATION LBVIL QUALIFICATION BTANDARPB 

TEAM MEMBER (TM) 

INDIVIDUAL/TEAM LEADER 

(I/TL) 

QUALITY ASSURANCE (QA) 

BASIC QUALIFICATION. Personnel are 
aware of basic safety precautions 
relative to the work task and 
explosive devices concerned, have 
received formal and/or on-the-job 
training, and have been recommended 
by their immediate supervisor. May 
not work with ordnance unless 
supervised by (I/TL). 

ROTE: TM certified personnel will 
perform in team concept only under 
supervision of a certified team 
leader (TL) . 

1. Same as for team member (TM) 

2. Has sufficient knowledge and 
has demonstrated the proficiency to 
perform certain work tasks alone 
and/or direct the performance or 
training of others in safe and 
reliable operations. 

NOTE: Working alone is restricted 
.to those areas where the work to be 
done must be done alone due to physi­
cal restrictions; i.e., installing 
A/C fire extinguisher cartridges. 

1. Same as individual/team leader 
(I/TL) above. 

2. Must have detailed knowledge and 
ability to perform as well as train 
others in applicable explosive 
device/systems inspection criteria 
and be able to decide that the 
necessary assembly or installation 
procedures have been completed per 
applicable directives. Any person 
who completes final preparation 
for use type inspections will be 
qualified/certified at the (QA) 
level. 

NOTE: Only TM, I/TL and QA are 
interrelated. Certification at the QA 
level automatically assumes the indi­
vidual has all knowledge and skill 
levels required of the TM and I/TL 
member. 

Enclosure (3) 
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SAFETY OBSERVER (SO) 

Enclosure (3) 

1. Must have sufficient knowledge 
of safety procedures and the 
functioning of safety deyices to 
decide subsequent reaction when 
safety procedures or devices are not 
properly used. 

2. Certification at the so level 
does not require prior certification 
at any other level. 

llOTB: This certification level is 
not restricted to the most senior 
within a unit. A junior who 
possesses the foregoing standards 
and demonstrated maturity may 
likewise be certified. 
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RICORD 01' CIRTIJICA'J'IOB 
-CERTIFICATION.RECORD 

SURFGEN 8023/l (REV 11/89) 

SHIP OR STATION 

COMNAVSURFLANTINST 8023.4F 
COMNAVSURFPACINST 8023.SB 

===============================-=====-===--=-==-=========-======== 
CERTIFICATION LEVELS 

TM TEAM MEMBER 
I/TL INDIVIDUAL/TEAM LOR 
QA QUALITY ASSURANCE 
SO SAFETY OBSERVER 

WORK TASK CODES 

l. STOWAGE 
2. HANDLING 
3 • ASSEMBLY/ 

DISASSEMBLY 
4. LOAD/DOWNLOAD 
5. ARM/DEARM 

6. MAGAZINE INSP. 
7. EQUIP. OPERATOR 
8. TESTING 

:=========================--=====-----=-=--===-===-============= 
EXPLOSIVE CERT. LEVEL/ INDIVIDUAL CERT BOARD BOARD 
DEVICE ___ WORK_TASK ___ SIGNATURE __ OBSERVER __ CHAIR 

VALID 
DATE 

(R 

HOTB: All corrections will entail lining out the old line entry (R 
and a new line entry made. Line-outs will be initialed by the 
Board Chairman. 
===--================================================================== 

RECERTIFICATION ONLY 
_I_n_d~iv--.-id_u_a_l_B_e......,...in_g_R~e-c_e_rt.....,....~i·fied - B_o_a_r~d---C~h-a~i-rm_a_n......,... __ _ 
__ (Signature_and_Date) (Signature_and_Date) __ 

NAME GRADE BRANCH/CLASS 

HOTB: l. Items not required for recertification shall be lined 
out and initialed by the individual and Board Chairman. 

2. Certification has been reviewed and recertified as per 
dates and signatures indicated and are effective for 12 
months. 

Enclosure (4) 
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RECORD OP CERTIFICATION 

1. This form will be used to record certification except as noted 
in paragraph 10 of the basic instruction. 

2. Forms shall be prepared in duplicate and the following 
information provided: 

a. CERT LEVEL/WORK TASK - Enter the applicable certification 
level in enclosure (3). Enter the work task codes as defined in 
enclosure (2). 

b. INOIVIQUAL SIGNATURE - Signature of the person being 
certified. Signing acknowledges certification level and work task 
for explosive device/family group for which certified; therefore, 
a signature is required for each line entry. 

c. CERT BOARD OBSERYER - Signature of certified board member 
who actually OBSERVED the individual being certified performing 
the task under consideration; therefore, a signature is required 
for each line entry. 

d. BOARD CHAIRMAN - Signature of commanding officer/officer 
in charge or department head designated as Board Chairman. 
Collective signature is authorized. 

e. VALIPATION DATE - Date signed by the Board Chairman. This 
is the date that actual certification becomes valid. 

3. Recertification. Recertification may be accomplished using 
the space provided. Once the individual being recertified and the 
Board Chairman sign and date the form, certification shall be 
valid for 1 year except as noted in paragraph 5d(7) of the basic 
instruction. 

Enclosure (4) 2 
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COMNAVSOR!'LANT/COMNAVSOR!'PAC 
QJT/PROPESSIONAL TRAINING BBCORD S:HEET 

=========================--=--==== rm 

TRAINING LEVELS WORK TASK CODES 

IT IN TRAINING 1. STOWAGE 7. EQUIPMENT OPERATOR 
TM TEAM MEMBER 2. HANDLING 8. TESTING 
I INDIVIDUAL 3. ASSEM/DISASSEM 
TL TEAM LEADER 4. LOAD/DOWNLOAD 
QA QUALITY ASSURANCE 5. ARM/DEARM 
so SAFETY OBSERVER 6. MAGAZINE INSP 

===========+=============+===========+===========+==========+===== 

(A 

SPECIFIC TRAINING I 
EXPLOSIVE LEVEL/ DATE OF ENTERED 
DEVICE WORK TASK LECTURE INSTRUCTOR TRAINING BY/DATE 
-----------+-------------+-----------+-----------+----------+-----

! I I I I 
-----------+-------------+-----------+-----------+----------+-----

! I I I I -----------+-------------+-----------+-----------+----------+-----
' I I I I -----------+-------------+-----------+-----------+----------+-----
! J. I I I 

-----------+-------------+-----------+-----------+----------+-----
! I I I I -----------+-------------+-----------+-----------+----------+-----
' I I I I -----------+-------------+-----------+-----------+----------+-----
' I I I I -----------+-------------+-----------+-----------+----------+-----
' I I I I -----------+-------------+-----------+-----------+----------+-----
! I I I I -----------+-------------+-----------+-----------+----------+-----
! I I I I -----------+-------------+-----------+-----------+----------+-----
' I I I I ===========+=============+===========+===========+==========+===== 

NAME: SSN: RANK/RATE 

(Reverse Blank) 
Enclosure (5) 
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BXPLOSIVBS HAHDLIHG PBRSORHBL 
QUALIFICATION AHD CBRTIFICATIOH PROGRAM 

~ CJIBCI LIST 

Note: The Board Chairman (if other than the commanding Officer) 
and Board members may be appointed by letter, ship's notice or 
instruction, providing the assignment is by name (not position) 
and the notice/instruction is signed by the commanding Officer/ 
Officer in Charge. 

Has the CO/OIC delegated and appointed in writing, a Board 
Chairman for the Qualification certification Board? 

Is the appointed Board Chairman a department head? 

Are the Certification Board members appointed, in writing, by 
the CO/OIC? 

Does the Board Chairman personally keep the original copies of 
all certifications; are copies kept in each individual 
training record? 

(A 

( ) Are members of the Certification Board E-6 or above ·and certi- (R 
fied to the same level or greater than those personnel for 
whom the Board Member will be recommending certification? 
Only TM, I, TL, and QA are interrelated and the senior quali­
fication is inclusive of the lower qualification; i.e., a TL 
posses the skills and qualifications of a TM and I; a QA posses 
the qualifications of a TM, I, TL and a QA. Only the highest 
qualification level needs to be annotated on the qualification/ 
certification form. Safety Observer (SO) is an independent 
qualification. A Board Member that is solely qualified and 
certified as a so may only recommend certification for other 
individuals that will be only so qualified. For those indivi­
duals that will be qualified as a T/SO, I/SO, TL/SO or QA/SO, 
a Board Member with an equivalent or higher identical type 
qualification/certification; i.e., TM/SO, QA/SO, etc., must 
sign the certification form as the Board Observer. 

Do the Certification Board Member's individual certification 
level and work task codes cover all tasks under consideration? 

If enough technical expertise in any given area is not 
available from within the command, has outside assistance been 
requested/obtained? 

Do Certification Board members understand the qualifications 
required before certification as QA, TL, I, or TM? 

Are QAs assigned as required? QAs must have detailed knowledge 
and ability to train others in applicable explosive device/ 
system inspection criteria and be able to decide that the 
necessary ~ssembly or installation procedures have been com­
pleted per applicable directives. 

Enclosure (6) 

.I 



COXHAVSURJ'LAN'l'XBST 8023.4P/ 
COXHAVSURPACXBST 8023.SB 

0 3 JUL 199~ 

( ) Are operators of power operated handling equipment certified 
in the movement of explosives using the equipment? Training 
records must .. reflect training with the equipment and explosive 

, devices used _'together. 

( ) Are there individual training records for all members under 
the provisions of the qualification/certification program? Do 
the records reflect adequate training to substantiate certifi­
cation? (Officers are to be included). 

Are certifications documented using the definitions and 
explosive family groupings described in TYCOM directives? 

Are approved certification forms, according to TYCOM directives, 
being used to document certifications? 

Are applicable certification levels/work tasks indicated? 

Did the individual being certified sign the form where 
indicated to acknowledge his/her certification level? 

Did the certified Board Member actually observe the task(s) 
under consideration and sign where indicated as the certif ica­
tion Board Observer? 

Did the Board Chairman sign and date the form as the certifying 
official? (Board Chairman may use a collective signature.) 

Is the date of the certification/recertification valid (within 
12 months)? 

If recertification has been accomplished, did the individual 
being recertified and the Board Chairman sign and date the form? 

Is there a procedure established to include the Board Chair­
man's copy (original) of a transferring person's qualification/ 
certification form in that person's service record (left side) 
upon transfer? 

( ) Have any certifications been revoked or revoked for cause? If 
for cause, was the revocation documented as a page 13 service 
record entry? · 

Enclosure (6) 2 
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EOD GROUP II NON-NUCLEAR ORDNANCE/EXPLOSIVES HANDLING 
QUALIFICATION AND CERTIFICATION PROGRAM 



DEPARTMENTOFTHENAVY 
COMMANDER 

EXPLOSIVE ORDNANCE DISPOSAL GROUP TWO 

NAVAL AMPHIBIOUS BASE. LITTLE CREEK 

NORFOLK. VIRGINIA 23520-5320 

----- --

COMEODGRUTWOINST 8023.2B 
N6:KLB-34 
15 APRIL 1991 

COMMANDER, EXPLOSIVE ORDNANCE DISPOSAL GROUP TWO INSTRUCTION 8023.2B 

Subj: 

Ref: 

NON-NUCLEAR ORDNANCE/EXPLOSIVES HANDLING QUALIF.ICATION AND 
CERTIFICATION PROGRAM 

. -
ca> oPNAVINST 8023. 2··c - o.J ~~ 
(b)_ COMNAVSURFLANTINST 8023.4E/COMNAVSURFPACINST 8023.SA 

Encl: (1) Families of Explosive Devices 
.(2) Work Task Code Definitions 
·(3) Certification Level Qualification Standards 
(4) Record of Certification 

1. Purpose. To provide a standard qualification and 
certification within EODGRU TWO in accordance with guidelines set 
forth in references (a) and (b). This instruction which 
supplements and must be used in conjunction with reference (b), 
specifically addresses EOD personnel. 

2. Cancellation. EODGRUTWOINST 8023.2A. 

3 • Background 

a. Reference (a) established the requirement for a 
qualification and certification program for all Navy personnel 
whose duties and tasks include working with explosive devices. 
Reference (b) directs COMNAVSURFLANT commands to initiate, · 
maintain and monitor a dynamic program that complies with the 
spirit and intent of the non-nuclear explosive ordnance handling 
qualification and certification program. Each of these 
instructions specifically identifies EOD personnel as requiring 
qualification and certification when involved in non~mission 
related functions. 

b. The requirement for qualification and certification is not 
applicable to EOD personnel ... "for those explosive devices 
employed in their specialized mission areas and for which formal 
training has been successfully completed" .•• reference (b) refers. 
Qualification and certification are not required for those EOD 
procedures: 

(1) As taught at NAVSCOLEOD.~ 

(2) As taught at EOD Training and Evaluation Units. 

(3) As covered in 60 Series Publications or the EOD PQS 
program. 

.I 
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c. At the unit/detachment level, each man must be qualified 
and certified to safely carry out ordnance related functions 
other than those specified in paragraph 3.b. above. Each 
individual is required to be certified as an explosive driver or 
as an ordnance handling safety observer prior to performing these 
functions. 

d. All unit/detachment personnel must be thoroughly familiar 
with the requirements related to magazine stowage, general 
demolition and burn procedures in accordance with OP 5, Vol I, 
SW060-AA-MMA-Ol0 and applicable base requirements. The CO/OIC of 
each unit/detachment must determine the parl:icular training and 
certification required, enclosures (1) through (3), and design a 
program that fits those requirements. Upon completion of the 
appropriate training, enclosure (4) will be used to record the 
certification. 

e. Shipboard detachment personnel who get involved as 
shipboard ordnance handling safety observers must meet all the 
qualification requirements established by ship's instructions. 

4. Non-Nuclear Ordnance/Explosives Handling Certification Board. 
The board shall be appointed by the Commanding Officer/Officer in 
Charge as per reference (b}. The board shall be organized as 
follows: 

a. Board Chairman. The Board Chairman shall be the 
commanding Officer/Officer in Charge. The Commanding Officer may 
delegate these duties to the cognizant department head. The 
Board Chairman is tasked with overseeing the Command Non-Nuclear 
Ordnance/Explosive Handling Qualification and Certification 
Program and making sure that the spirit, intent, and provisions 
of this instruction are carried out; reference (b) refers. 

b. Board Members. Board membership shall consist of not less 
than one individual, E-6 or above, in addition to the Board 
Chairman. The board member(s) should be the most qualified 
individuals within the activity. Each board member shall be 
fully qualified and certified for every explosive device and work 
task under consideration. Reference (b) contains provisions for 
initial certification of board members and a list of 
certification board responsibilities. 

c. Certification Procedures. The Commanding Officer/Officer 
in Charge shall approve certification procedures for his/her own 
command. These do not have to be promulgated in writing. 
Enclosures (1) through (4) are provided for use in documenting 
the qualification and certification of personnel. Certifications 
are good for one year from the date they are granted and must be 
renewed annually. Accepting transferred certification of newly 
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reported personnel is left to the discretion of the Commanding 
Officer/Officer in Charge. outgoing detachment OIC's will 
certify incoming OIC's prior to being relieved. 

d. Revocation of Certification. commanding Officers/Officers 
in Charge are responsible for revocation of certification 
whenever such action is in the best interest of safety .. 

5. Action. Each command and detachment within EODGRU TWO will 
institute a qualification and certification program pursuant to 
references (a) and (b) using enclosures (1) through (4) as a 
guide. The Commanding Officer, EODTEU TWO ~s designated as 
coordinator for local programs and will assist detachments as 
necessary. Detachment Officers in Charge are tasked to develop 
the subject program and incorporate into the host command's 
program using enclosure (4) where possible. Detachment personnel 
assisting the host command in explosive transfers must be 
qualified by the host command as required by reference (b). 

Distribution: (COMEODGRUTWOINST 5216.lP) 
Lists I, II & III 

.. 

3 
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FAMILIES OF EXPLOSIVE DEVICES 

1. Each major heading below shall be considered a family 
grouping: Within each family is a list of specific items 
requiring separate certification per paragraph Sa of the basic 
instruction. 

a- Gun ammunition 

(1) Propelling charges 
(a) Bag charges 
(b) Cartridge cases 

(2) Projectiles (separate loading) 

(3) Fixed ammunition (through 76MM) 

(4) Fixed ammunition (3" and above) 

(5) Saluting charges 

b. Rockets 

(1) CHAFROC 

( 2) RBOC/SRBOC 

( 3) Warhead, 2 . 7 5" 

( 4) Warhead, 5 . o" 

(5) Fuzes, nose 

(6) 2.75" motors (MK 4/MK 40/MK 66) 

(7) 5.0" motors (MK 71/MK 72) 

(8) 5.0" rocket launcher (LAU-10) 

(9) 2.75" rocket launcher (LAU 61B/A and LAU 68C/A) 

(10) 2.75 11 rocket launcher (LAU 61C/A and LAU 680/A) 

(11) Smokey Sam Simulator rocket and igniter 

c. Bombs 
.. 

(1) HE (MK 80 Series) with conical fin 

(2) HE (MK 80 Series) with Snakeye fin 

Encl ( 1) 
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(3) CBU (MK 20 Rockeye/CBU-59 APAM/CBU-72 FAE 

(4) Mechanical nose fuzes 

(5) Mechanical tail fuze 

(6) Electrical fuzes 

(7) Practice bombs (MK76/MK 106/BDU-33/BDU-48/BDU-45) 

(8) Laser guided bombs (MAU-157/MAU-169) 

d. Torpedos 

: (1) Warshot tube launch 

(2) Exercise tube launch 

(3) Warshot (airlaunch) 

(4) Exercise (airlaunch) 

(5) ASROC 

e. Guided missiles 

( 1) Tartar (RIM-24) 

(2) Terrier (RIM-2) 

(3) Standard ER (RIM-67) 

(4) Standard MR (RIM-66) 

(5) Tomahawk (BGM-109) 

(6) Harpoon (RGM-84) 

(.7) Sidewinder (AIM-9) 

(8) TOW (BGM-71) 

(9) Sparrow (RIM-7) 

(10) Dragon 

(11) Stinger 

f. Demolition explosives and components, e.g. primacord, time 
fuzes, caps, explosive bolts, initiating devices, bulk explosives 
and cable cutter device 

2 
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g. Pyrotechnics 

(1) Dispensers (SUU-44/SUU-25) 

(2) Parachute flares (MK-45/LUU-2B/B) 

(3) Smoke grenades (MlS) 

(4) M118 smoke grenade dispenser 

(5) MK 58 Marine Location Marker 

. (6) MK 25 Marine Location Marker 

(7) Very pistol signals 

h. Chemical 

(1) Thermite grenades 

(2) Red phosphorus grenades 

(3) White phosphorus projectiles/warheads 

(4) cs grenades 

i. Aircraft Gun Ammunition 

(1) 25MM 

(2) 20MM (M50 Series) 

(3) 30MM ADEN 

(4) 50 Cal. 

(5) 7. 62MM 

j. Cartridges and Cartridge Actuated Devices 

k. Underwater Sound Signals (MK 64) 

1. small Arms and Landing Force (LFORM) ammunition 

m. Aircrew Escape Propulsion S~stem (AEPS) devices 

3 
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WORK TASK CODE DEFINITIONS 

1. Stowaqe - The physical act of stowing explosive devices in 
designated and approved magazines and ready service lockers. 

2 Handlinq - The physical act of moving explosive devices 
manually or with powered equipment within the confines. of the 
ship or within an area authorized for handling ashore .. 

3. Assembly/Dfsassembly - Physically mating/unmating explosive 
device components to form a complete round including torpedo 
banding. This work task code is used only when 
assembly/disassembly of the explosive device is authorized at the 
fleet ~evel. 

4. Load/Download - The physical act of installing/removing 
explosive devices including cartridge actuated devices into/from 
the vehicle from which initiation is/was intended, e.g., 
launchers, projectors, racks, gun barrels, etc .. 

5. Arm/De-Arm - The physical act of rendering explosive devices 
from a safe condition to the ready for initiation/returning 
explosive devices from the ready for initiation state to a safe 
condition. 

6. Explosive Driver - An in~ividual who operates self-propelled 
material handling equipment to transport explosive devices either 
ashore or afloat. Must meet all requirements of NAVSEA OP 
4098/NAVSEA OP 2239 as a qualification standard before 
certification. 

7. Magazine Inspection - Capability of detecting improperly 
secured stowage, unsatisfactory packaging, unusual fumes or odors 
and any other abnormal conditions as defined in NAVSEA OP 
4/NAVSEA OP 5 and appropriate Maintenance Requirement cards (MRC) 
in explosive devices stowage spaces, magazines, and lockers. 

a. Missile system cycling/Maintenance - Physical act of 
conducting cyclic operational tests, troubleshooting, repair, and 
performance of periodic maintenance of GMLS. 

9. Gun system cycling/Maintenance - Physical act of conducting 
cyclic operational tests, troubleshooting, repair, and 
performance of periodic maintenance of gun systems. 

10. Torpedo system cycling/Maintenance - Physical act of 
conducting cyclic operational tests, troubleshooting, repair, and 
performance of periodic maintenance of torpedo systems. 

11. Equipment Operator - Individuals who operate non-mobile 
powered handling equipment (hoist, winches, cranes, elevators, 

Encl (2) 
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conveyors/transporters, etc.) for handling explosive devices. 
See paragraph 5a(6) (b) of the basic instruction. 

~ 

12. Testing - The physical act of conducting tests on 
explosive/firing devices, e.g., AIM-9 umbilical tests, continuity 
tests on SUU-25/44 flare dispensers and LAU 61/68/10 rocket 
launchers. 

' 
13. Sprinkler System - The physical act of maintaining, 
troubleshooting, testing, flushing, and operating shipboard 

·· sprinkler systems (wet or dry as applicable) . 
. 

NOTE: This work task code need only be shown in the 
certification level/work task column of enclosure (4) following a 
typical missile (explosive device) for wet type systems and a 
typical family (non-missile) group for dry type systems. the 
sprinkler systems work task code need not be entered for each 
family group/missile. 

2 
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NOTE: This certification level 
is not restricted to the most 
senior with a unit. A junior 
who possesses the foregoing 
standards and demonstrated ma­
turity may likewise be certi­
fied • 
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CERTIFICATION LEVEL QUALIFICATION STANDARDS 

CERTIFICATION LEVEL 

IN TRAINING (IT) 

TEAM MEMBER (TM) 

INDIVIDUAL (I) 

QUALIFICATION STANDARD 

1. Incumbent is receiving on­
the-job training on explosive 
devices not represented by 
inert training rounds before 
conducting evolutions with live 
material. 

2. Incumb~nt is receiving 
training on newly introduced 
explosive devices for which 
inert training devices are 
not available. 

3. Incumbent shall not work 
with explosives unless super­
vised by (TL) or (I). 

4. This level of certification 
is temporary until such time 
full qualification justifies 
certification at a higher level, 
e.g., TM, I, etc. 

BASIC QUALIFICATION. Personnel 
are aware of basic safety pre­
cautions relative to the work 
task and explosive devices con­
cerned, have received formal 
and/or on-the-job training, 
and have been recommended by 
their immediate supervisor. 
May not work with o~dnance un­
less supervised by (TL) or (I) . 

NOTE: TM certified personnel 
will perform in team. concept 
only under supervision of a 
certified team leader. 

1. Same as for Team Member (TM) 
above • 

.. 
2. Has sufficient knowledge 
and has demonstrated the pro­
ficiency of the work task alone 
in safe and reliable operations. 

Encl (3) 
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TEAM LEADER (TL) 

QUALITY ASSURANCE (QA) 

SAFETY OBSERVER (SO) 

2 

3. Capable of interpreting the 
requirements, applicable check­
lists, SOP, and assembly/oper­
ating manuals. 

1. Same as for Team Member (TM) 
and Individual (I) ab_ove. 

2. Has sufficient knowledge 
and has demonstrated the 
proficiency to direct the 
performance of others in safe 
and reliable operations. 

1. Same as Individual (I) or 
Team Leader (TL) above. 

2. Must have detailed know­
ledge of applicable explosive 
device/systems inspection 
criteria and be able to decide 
that the necessary assembly or 
installation procedures have 
been completed per applicable 
directives. 

3. Must be appointed Quality 
Assurance Inspector per NAVSEA/ 
NAVAIR QAP 100. 

NOTE: Only TM, I, TL, and QA 
are interrelated. Certification 
at the QA level automatically 
assumes the individual has all 
knowledge and skill.levels re­
quired of the TM, I, and TL 
member. 

1. Must have sufficient know­
ledge of safety procedures and 
the functioning of safety de­
vices to decide subsequent re­
action when safety procedures 
or devices are not properly 
used. 

2. Certification at the so 
level does not require prior 
certification at any other 
level. 



CERTIFICATION RECORD 
SURFGEN 8023/1 

SHIP OR STATION 

CERTIFICATION LEVELS 

IT IN TRAINING 
TM TEAM MEMBER 
I INDIVIDUAL 
Tl. TEAM LEADER 
QA QUALITY ASSURANCE 
so SAFETY OBSERVER 

EXPLOSIVE CERT. LEVEU 
DEVICE WORK TASK 

RECORD OF CERTIFICATION. 

~- ... 

WORK TASK CODES 

1. STOWAGE - 8. MISSILE SYSTEM CYCUNG/MAINT 
2. HANDLING 9. GUN SYSTEM CYCUNG/MAINT · 
3. ASSEMBLY/DISASSEMBLY 10. TORPEDO SYSTEM CYCUNG/MAINT 
4. LOAD/DOWNLOAD 11. EQUIPMENT OPERATOR 
5. ARM/OEARM 12. TESTING 
6. EXPLOSIVE DRIVER 13. SPRINKLER SYSTEM TEST 
7. MAGAZINE INS?ECTION 14. SPRINKLER INSPECTOR 

INDIVIDUAL CERT.BOARD BOARD VALIDATION 
SIGNATURE OBSERVER CHAIRMAN DATE 

...... 

-~# , I 
Ill 

·~~ I .... 
~ ,, 

I 
...... I 

NOTE: All corrections must be linel:i out and initialed by the individual and the board chairman and a new line entry incorporated • 

RECERTIFICATION ONLY 
.. 

INDIVIDUAL BEING RECERTIFIED BOARD CHAIRMAN 
' (Sl9naNre and Oatel (Signature and Datal 

-

NAME I GRADE I BRANCH/CLASS 

NOTE: 1. Items not required for rece rtif!cation shall be lined out and initialed by the individual and board chairman. 

2. Certifications have been reviewed and recertified as per dates and signatures indicated and are effective 
for twelve months. 

+ Enclosure (4) 

I 
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RECORD OF CERTIFICATION 

I. This form will be used to record certification except as noted in paragraph 
10 of .. the basic ins t.ruct.ion. 

2. ·Forms shall be prepared in triplicate and the following information provided: 

a. EXPLOSIVE DEVICE - Enter the specific explosive device for which being 
certified. Hay be of the family grouping in enclosure (1) for evolut.ions in­
volving stowag~·and handling only. 

b. CERT LEVEL/WORK TASK - Ent.er the applicable certification level in en­
closure (3). Ent.er the work task codes as defined in enclosure (2) . 

. c. INDIVIDUAL SIGNATURE - Signature of the person being certified. Signing 
acknowledges certification level and work task for explosive device/family group 
for which certified; therefore, a signature is required for each line entry. 

d. CERT BOARD OBSERVER - Signature of certified board member who actually 
observed the individual being certified performing the ~sk under consideration; 
therefore, a signature is required for each line entry. 

e. BOARD CHAIRMAN - Signature of commanding officer/officer in charge or 
department. head designated as Board Chairman. Collective signature is autho­
rized. 

f. VALIDATION DATE - Date signed by the Board Chairman. This is the date 
that. actual certification becomes valid. 

3. Recert.ificat.ion. Recertification may be accomplished using the space pro­
vided. Once the individual being recertified and the Board Chairman sign and 
date the form, certification shall be valid for l ye~r except as noted in para­
graph Sd of the basic instruct.ion. 

,. 

2 
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CERTIFICATION RECORD 
SURFGEN 8023/1 

RECORD OF CERT1FICAT10 1, 15 February 1988 
COMNAVSURFLANTINST 8023.4E 
COMNAVSURFPACINST 8023.SA 

HIP OR STATION €06612...u !WO t)C;a fl..oostS\l ~c\ Qbs 
CERTIFICATION LEVELS WORK TASK COO ES 

IT IN TRAINING 1.STOWAGE 8. MISSILE SYSTEM CYCUNG/MAINT 
TM TEAM MEMBER 2.. HANDLING 9. GUN SYSTEM CYCUNG/MAINT 
I INDIVIDUAL 3. ASSEMBLY/DISASSEMBLY 10. TORPEDO SYSTEM CYCLING/MAI NT 
Tt. TEAM LEADER '·LOAD/DOWNLOAD 11. EQUIPMENT OPERATOR 
QA QUAUTY ASSURANCE 5. ARMIDEAAM 12.. TESTING 
so SAFETY OBSERVER I. EXPLOSIVE DRIVER 13. SPRINKLER SYSTEM T£ST 

7. MAGAZINE INSPECTION 1'. SPRINKLER INSPECTOR 

EXPLOSIVE CERT. LEVEL/ INDIVIDUAL CERT.BOARD BOARD VALIDATION 
DEVICE WORK TASK SIGNATURE OBSERVER CHAIRMAN CATE 

A - V\ CJA I so - l -1 A·fff~lr./ ~~ A~#! fn1J 1o ocr 9, 
I \ 

(_) 

- - -

-

- I 

- - .- . ..,, 

NOTE: All corrections must be llned out and Initialed by the lndlvidual and the board chairman and a new llne entry incorporated. 

RECERTIFICATION ONLY 

INDIVIDUAL BEING RECERTIFIED BOARD CHAIRMAN . 
(Signature and Datet (Signature and Dat•I 

--* 

~' IYl f{..,-, I ( 2o Oa" 1""t. ~.M~,r "Z...c.:> o a er z 
I v / . 

. 
NAME 

f<Sttru~ I G cc n..c.., t. {V\. I GRADE t....."I I BRANCH/CLASS V<;,J 

NOTE: 1. Items not required for recertification shall be lined out and Initialed by the lndlvidual and board chairman. 

2. Certifications have been reviewed and recertified as per dates and signatures indicated and are •ffectlve 
for twelve months. 

E:icl:osure. (4) 
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COMNAVSURFPACINST 8023.SA 
15 February 1988 

RECORD OF CERTIFICATION 

1. This form will be used to record certification except as noted in paragraph 
10 of the basic instruction. 

2. Forms shall be prepared in triplicate and the following info:cmation provided: 

a. EXPLOSIVE DEVICE - Enter the specific explosive device for which being 
certified. May be of the family grouping in enclosure (1) for evolutions in­
volving stowage and handling only. 

b. CERT LEVEL/WORK TASK - Enter the applicable certification level in en­
closure (3). Enter the work task codes as defined in enclosure (2). 

c. INDIVIDUAL SIGNATURE - Signature of the person being certified. Signing 
acknowledges certification level and work task for explosive device/family group 
for which certified; therefore, a signature is required for each line entry. 

d. CERT BOARD OBSERVER - Signature of certified board member who actually 
observed the individual being certified performing the task under consideration; 
therefore, a signature is required for each line entry. 

e. BOARD CHAIRMAN - Signature of coDDDanding officer/officer in charge or 
department head designated as Board Chairman. Collective signature is autho­
rized. 

f. VALIDATION DATE - Date signed by the Board Chairman. This is the date 
that actual certification becomes valid. 

3. Recertification. Recertification may be accomplished using the space pro­
vided. Once the individual being recertified and the Board Chairman sign and 
date the form, certification shall be valid for 1 year except as. noted in para­
graph Sd(7) of the basic instruction. 

Enclosure (4) 2 



SECTION I 

Date: 6128193 
Revision No.: 3 

Section I 

CLOSURE, POST-CLOSURE, FINANCIAL REQUIREMENTS 

This section is submitted in accordance with the requirements of 40 CFR 270.14(b)(l3), 264 
Subpart G, and 264.178. This plan identifies all the steps necessary to completely close the 
facility at the end of its intended operating life. The design of the hazardous waste treatment 
facility is not conducive to partial closure; therefore, no partial closure is intended. A 
post-closure plan is not required because this is not a disposal facility and all wastes will be 
removed at closure. 

AFWTF Vieques will maintain onsite at their headquarters in NAVSTA Roosevelt Roads a copy 
of the approved closure plan and all revisions to the plan until the certification of closure 
completeness has been submitted and accepted by EPA Region II and EQB. AFWTF Vieques 
will notify the Regional Administrator at least 180 days prior to the date final closure is expected 
to begin. Upon completion of closure, AFWTF Vieques will submit to the Regional 
Administrator and to EQB a certification by an independent, registered professional engineer that 
the facility has been closed in accordance with the specifications in the approved closure plan. 
The date for closure of the hazardous waste treatment facility is anticipated to be 30 years after 
the approval of the closure plan. The Environmental Officer at NAVSTA Roosevelt Roads is 
responsible for storing and updating the facility's copy of the closure plan. The plan will be 
updated if operations or conditions at the OB/OD facility change such that the plan would no 
longer be effective. The Environmental Officer will routinely examine operations at the facility 
in order to determine whether the plan should be updated. 

1-1 CLOSURE PLAN 

1-l(a) Closure Performance Standards 

The owner, by implementing the closure plan, will: 

• 

• 

• 

Minimize the need for further maintenance . 

Control, minimize or eliminate, to the extent necessary to protect human health and the 
environment, post-closure escape of hazardous waste, hazardous constituents, leachate, 
contaminated runoff or hazardous waste decomposition products to the ground or surface 
waters or to the atmosphere. 

Comply with 40 CFR 264 Subpart G and § 264.197 . 

I- l 
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Section I 

This closure plan meets these criteria by calling for removal of all sources of potential 
contamination which will eliminate the possibility of future contamination of groundwater, 
surface water, or the atmosphere. This will fully protect human health and the environment from 
the effects of the hazardous constituents. All work performed during the closure will be in 
accordance with all relevant OSHA guidelines to protect the health of workers at the facility. 

Until final closure is completed and certified in accordance with § 264.115, the Environmental 
Officer will furnish a written copy of the approved plan and all approved revisions to the 
Director of the United States Environmental Protection Agency. 

1-l(b) Partial Closure and Final Closure Activities 

Closure will consist of removal of contaminated soils surrounding the open burning and open 
detonation areas. There will be no partial closure. 

The soil surrounding the unit will be sampled and analyzed for contamination. All soil found 
to be contaminated will be excavated, and the underlying area will be sampled and analyzed. 
These steps will be repeated until all contaminated soil is removed and replaced with clean soil. 
Excavated soils will be stored at the individual units until removal to a treatment or disposal 
facility. Soils will be encased in plastic sheeting and bermed to prevent dispersal via wind or 
storm water. 

1-l(c) Maximum Waste Inventory 

The maximum hazardous waste inventory is assumed to be the maximum planned single day 
disposal since that is the maximum amount of waste ever onsite. Only the amount that is to be 
treated that day will be on location. That amount is 5,000 pounds (net explosive weight) of 
explosive per detonation and 5, 000 pounds of explosive per burn. 

All excavated soils will be handled as hazardous waste. The excavated contaminated soil will 
be sampled and analyzed to determine if the material meets the criteria established under 40 CFR 
268, Subpart D to determine if the soil can be landfilled. If so, the material will be transported 
by truck from the individual units out of the AIA; it will then be transported by appropriate 
means to an acceptable sanitary landfill. If not acceptable for landfilling, the material will be 
transported to a properly permitted hazardous waste treatment facility. 

The rinse water generated during decontamination of equipment is expected to contain only trace 
contaminants of organic material. All rinse waters will be drummed, labeled, manifested, and 
shipped to Naval Station Roosevelt Roads. DRMO will perform sampling and analysis to 
determine if decontamination is complete. These analyses will also be used to determine if the 
rinse water is a hazardous waste. If it is not a hazardous waste, the rinse water will be removed 
and fed to the Naval Station Roosevelt Roads water treatment plant. If it is a hazardous waste, 
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the water will still be sent to the water treatment plant if it will not cause violations of the 
plant's NPDES permit. That decision must be deferred until that time. If the Roosevelt Roads 
water treatment plant cannot be used, the water will be shipped off site for disposal at a properly 
permitted hazardous waste TSD facility. 

1-l(d) Schedule for Closure 

The regulations under 40 CFR Subpart G require closure to commence within 90 days of 
approval of the plan and to be completed within 180 days of approval unless an extension is 
approved. Because military appropriations are lengthy and deliberate, an extension is being 
requested for the closure initiation to begin within 150 days of approval and for closure to be 
completed within 240 days after approval (Figure 1-1). Final closure will be supervised and 
certified by an independent registered professional engineer, in addition to the owner or 
operator. 

1-l(e) Inventory Disposal, Removal or Decontamination of Equipment 

There is no processing equipment associated with open burning/open detonation treatment, so 
there will be no cleaning required for equipment. In addition, the burn pans will be flashed at 
the open burning facility where they are used. Normal operating procedures require all 
explosive hazardous waste items to burned or detonated until all reactive properties are gone. 
Hazardous waste is stored at the facility only on those days of treatment. Therefore, no 
hazardous waste removal is contemplated. 

1-1(0 Procedures for Cleaning Equipment and Removing Contaminated Soils 

The majority of equipment is decontaminated and removed from the facility following each 
treatment event. This includes hand tools, protective clothing and vehicles. Therefore, no 
decontamination of this equipment during closure is required. Burn pans, debris, and any 
contaminated soils, which, based upon the previously described criteria, are determined to 
exceed background levels, will be excavated and/or decontaminated, and then removed from the 
facility. 

Decontamination will occur in a temporarily constructed containment structure. The 
decontamination area will be constructed immediately adjacent to each unit, in an area capable 
of supporting heavy equipment. A 20' by 30' area will be graded with at least a 2 percent slope 
toward one corner. The area will drain to an in-ground container consisting of a steel drum or 
polyethylene bucket. The equipment will be driven onto the plastic sheeting where it will be 
steam cleaned. Rinsate and other waste generated in this process will be placed in drums. The 
containment structure will be constructed with sand bags and a polyethylene liner. 
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After decontamination, the containment liner will be inspected for leaks. If a leak is discovered 
the affected underlying soils will be analyzed in accordance with Section 264.114. If the soil 
is determined to be contaminated, the area will be manually excavated to a 6-inch depth and 3-
foot radius. The contaminated soils will analyzed for the characteristic of reactivity and TCLP 
metals. Should the soils be determined to be hazardous wastes, they will be disposed in an 
approved TSD facility. Should the soils not be considered hazardous, they will be disposed of 
in an approved sanitary landfill. 

A background sample of unused rinse water, a sample of the final rinsate, and composite sample 
of rinsate will be collected for analysis. Rinsate will be analyzed for the TCLP constituents 
previously described. Decontamination will be considered complete when the levels of 
contaminants are nondetectable in the final rinsate. If the resulting rinsate is contaminated, the 
rinsate and other waste generated in the decontamination process will be disposed of in a 
permitted facility for disposal. 

1-l(g) Methods for Sampling and Testing Surrounding Soils at the Open Burning and Open 
Detonation Facilities 

All sampling and analysis will be done in accordance with the procedures in the USEPA 
Publication SW-846, Test Methods for Evaluating Solid Waste, Fourth Edition. Soil sampling 
will be by method 5030. Atomic absorption methods 7081, 7130, 7190, 7420 and 7471 will be 
used to determine the TCLP toxicity of barium, cadmium, chromium, lead and mercury, 
respectively. The presence of reactive material will be determined by the use of the U.S. 
Bureau of Mines standard tests (Gap Test or Detonation and Deflagration Test). The soil at the 
open burning and open detonation areas will be sampled and analyzed to determine the presence 
of contaminated soil. Four soil samples, 20 feet apart, will be taken at each unit. At each 
sample location, a 6-inch sample will be cored from the first foot of soil. 

Due to the nature of the impact range, residual compounds from ordnance training activities are 
present throughout the site. It is therefore proposed that during closure, soil samples from 
outside the OB/OD area, but still within the impact range, be collected and analyzed to 
determine actual background levels of pertinent contaminants. During closure, soils within the 
OB/OD units, which comprise a very small portion of the training range area, will be remediated 
to this established background level. 

It is possible that unexploded ordnance may be encountered during the sampling activities and 
any subsequent remedial activities. Therefore, prior to any subsurface excavating or drilling, 
the entire area will be scanned with a magnetometer or similar device capable of detecting 
subsurface metallic materials. Naval EOD personnel will be onsite during this investigation, and 
any detected materials will be noted for further investigation and/or removal by EOD personnel. 
No subsurface soil samples will be taken from any areas noted to contain possible unexploded 
ordnance. 
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During installation of all soil borings and/or monitoring wells, EOD personnel will be onsite 
throughout the activity. Care will be taken during any boring or drilling activities to note any 
obstructions which could potentially be unexploded ordnance. Should any subsurface obstruction 
be encountered, the boring/drilling activities at that site shall be immediately terminated, and the 
location marked for later evaluation by EOD personnel. Should any detonations of buried 
ordnance occur, all sampling activities will be secured; EOD personnel shall then take 
appropriate emergency and/or corrective actions. 

During any excavation activities associated with remediation of contaminated soils, EOD 
personnel shall remain onsite during the entire operation. Any excavation activities in areas 
previously noted to contain subsurface metallic objects or obstructions shall be under the control 
of EOD personnel, and appropriate safety measures shall be taken. Should any buried ordnance 
be encountered, all remediation activities shall be immediately secured. All remedial workers 
will evacuate the area and EOD personnel shall evaluate the uncovered ordnance and arrange 
for proper disposal (removal, detonation in place, etc.). Remedial activities will not be resumed 
until the uncovered ordnance has been properly treated or disposed of. All EOD personnel 
assigned to this operation must meet the training requirements and adhere to the personal 
protective equipment requirements. 

1-l(h) Criteria for Determining the Extent of Contamination at the Open Burning and 
Open Detonation Facilities 

The presence or extent of metals (barium, cadmium, chromium, lead and mercury) 
contamination in soil samples and rinse water samples with respect to a quantified reference will 
be made for each analysis. The set of samples will consist of three soil or water samples 
representing known uncontaminated background conditions with a fourth similar sample being 
evaluated for contamination. The arithmetic mean of the test analyses for the background 
samples will be compared to the test analysis for the sample in question. If the analysis for the 
sample in question is less than 10 times the mean of the background analyses, the material in 
question will be considered clean. 

Soil samples will be tested for reactivity using either the U.S. Bureau of Mines Detonation to 
Deflagration Transition Test or the U.S. Bureau of Mines Gap Test. If the sample is not 
reactive, the soil will be considered uncontaminated. 

At each sample location which is a source of contamination, an area extending a minimum of 
10 feet beyond the sampling point will be excavated a minimum depth of 1 foot. The excavated 
soil will be transported offsite for disposal as a hazardous waste. Following excavation of the 
contaminated soil, the excavated area will be randomly sampled at three locations to a depth of 
6 inches. These samples will be analyzed for the contaminants found in the analyses of the 
composite sample. 
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If the remaining soil in the excavated area is shown to be clean, no further excavation at that 
area will be needed. If not, the excavation and analytical procedures will be repeated until clean 
soil is reached or until the owner determines that clean closure cannot be achieved based on 
equipment and excavation limitations which occur during the impact area closure (i.e., difficulty 
picking up fragments, etc.), unexpected discovery of unexploded ordnance, etc. After all 
contaminated soil has been excavated, the excavated areas will be backfilled with clean soil per 
established geotechnical criteria. 

Clean closure will be that point at which concentrations of hazardous constituents are at or below 
health-based standards published by either the Puerto Rican Environmental Quality Board (EQB) 
or the USEP A. If no such health-based standards exist, background levels will be utilized to 
establish clean closure. If soil removal operations are determined to be necessary, conventional 
erosion and sediment control measures will be implemented to minimize runon and runoff of 
storm water. Due to the extensive bombing of the AIA during normal training activities, the land 
can never be used for human habitation even if the OB/OD units achieve clean closure. 

1-l(i) Safety Precautions 

All hazardous materials handled at the burning and demolition range are known to be reactive 
due to their inherent physical characteristics. As such, personnel must take appropriate measures 
to prevent accidental ignition or detonation of any waste materials remaining on the site. The 
most prominent threat arises from external ignition sources such as open flames, sparks, etc. 
NA VSEA OP 5, along with current Naval SOPs, dictate a number of safety guidelines which 
are strictly enforced to ensure that accidental ignition does not result. These guidelines include, 
but are not limited to, the following: 

• No Smoldng signs shall be posted at the subject area. 

• Ignition sources shall be prohibited in the subject area. 

• Spark-producing equipment and tools shall be prohibited from use near known or 
suspected explosive materials unless specifically authorized. 

• No potentially incompatible materials found at the subject site shall be treated or stored 
in the same locations. 

• Supervisors shall perform inspections of hand tools and mechanical devices to ensure that 
they have not become unsafe for use as designated either to the item or to the operator. 

• Motor vehicles used to transport any waste explosives, ammunition, or other potentially 
explosive material found at the subject site shall meet all applicable safety standards. 

• No operations shall be conducted during electrical storms. 
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No need for groundwater monitoring or leachate collection is anticipated during closure. The 
runon and runoff controls that will be employed during closure include: encasing excavated soils 
and related debris within plastic sheeting and constructing a berm around all soil collection areas 
to prevent runoff of storm water. 

I-l(k) Preliminary Risk Assessment 

A risk assessment will be performed which uses existing data, DoD test data and fate and 
transport computer models. The risk assessment will be used to determine whether treatment 
activities at the facility are impacting human health or the environment, including air, soils, and 
surface waters. The procedures and rationale for this assessment are described in Section L-9 
of this application. 

Previous monitoring activities at the site have provided information about soils and surface water 
contamination. This information was collected pursuant to the EQB administrative NODs and 
the facility NPDES permit; a discussion of this information is provided in Section L of this 
application. 

I-2 POST-CLOSURE PLAN 

Post-closure plans are not required for the types of hazardous waste units to be permitted at 
AFWTF. 

I-3 NOTICES REQUIRED FOR DISPOSAL FACILITIES 

Open burning and open detonation are considered to be treatment and not disposal. Therefore, 
the requirements do not apply. 

I-4 CLOSURE COST ESTl.l\1A TES 

Under 40 CFR 264.140(c), the Federal Government is exempt from 40 CFR Subpart H, 
Financial Requirements. AFWTF is owned and operated by the Federal Government. 

I-5 FINANCIAL ASSURANCE MECHANISM FOR CLOSURE 

Under 40 CFR 264.140(c), the Federal Government is exempt from 40 CFR Subpart H, 
Financial Requirements. AFWTF is owned and operated by the Federal Government. 
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Under 40 CPR 264.140(c), the Federal Government is exempt from 40 CFR Subpart H, 
Financial Requirements. AFWTF is owned and operated by the Federal Government. 

1-7 FINANCIAL ASSURANCE MECHANISM FOR POST-CLOSURE COST 

Under 40 CFR 264.140(c), the Federal Government is exempt from 40 CFR Subpart H, 
Financial Requirements. AFWTF is owned and operated by the Federal Government. 

1-8 LIABILITY REQUIREMENTS 

Under 40 CFR 264.140(c), the Federal Government is exempt from 40 CFR Subpart H, 
Financial Requirements. AFWTF is owned and operated by the Federal Government. 

1-9 STATE FINANCIAL MECHANISM 

Under 40 CFR 264.140(c), the Federal Government is exempt from 40 CFR Subpart H, 
Financial Requirements. AFWTF is owned and operated by the Federal Government. 
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CORRECTIVE ACTION FOR SOLID WASTE MANAGEMENT UNITS 

The Department of the Navy developed the Navy Assessment and Control of Installation 
Pollutants (NACIP) Program to identify and control environmental contamination from past use 
and disposal of hazardous substances at Navy and Marine Corps installations. The NACIP 
Program is part of the Department of Defense Installation Restoration Program, and is similar 
to the Environmental Protection Agency's Superfund Program authorized by the Comprehensive 
Environmental Response, Compensation, and Liability Act of 1980. 

In the first phase of the NACIP Program, a team of engineers and scientists conducted an Initial 
Assessment Study (IAS). The IAS team collected and evaluated evidence of contamination that 
may pose a potential threat to human health and the environment. The IAS included a review 
of archival and activity records, interviews with activity personnel, and an onsite survey of the 
activity. During that study, no solid waste management unit on the Atlantic Fleet Weapons 
Training Facility was designated for a confirmation study. A copy of the IAS report is included 
as Appendix J-1 . 

The second phase of the NACIP Program has been initiated for NAVSTA Roosevelt Roads, 
Puerto Rico, including the military installations on Vieques Island. Because the AFWTF was 
not identified in the IAS, no further investigation was performed on the AIA. 

A RCRA Facility Assessment (RFA) was performed in 1988. No areas of the AFWTF were 
identified as Solid Waste Management Units (SWMUs). A copy of the RFA report is included 
as Appendix J-2. 
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EXECUTIVE SUMMARY 

This report presents the results of the Initial Assessment Study (IAS) con­
ducted at Naval Station (NAVSTA), Roosevelt Roads, Puerto Rico. The purpose of 
an IAS is to identify and assess sites posing a potential threat to human 
health or to the environment due to contamination from past hazardous waste 
ooerations. 

Based on information from historical records, aerial photoqraohs, surface and 
aerial surveys, and personnel interviews, 20 sites were identified at NAVSTA 
Roosevelt Roads as significant. Each site was assessed with reqard to contami­
nation characteristics, migration pathways, and pollutant receptors. The study 
concludes that while none of the sites investigated pose an immediate threat to 
human health or the environment, 16 sites were determined to warrant further 
study under the NACIP Program. The sites for which further investigation has 
been recommended are listed in priority order below: 

Site 
S1 te 
Site 
Site 
Site 
Site 
Site 
Site 
Site 
Site 
Site 
Site 
Site 
Site 
Site 
Site 

J, Station land 111 
18, Pest Control Shop and Surrounding Area 
12, Two Way Road Fuels Farm · 
15, Substation 2 
11, Building 145 
10, Building 25 Storage Area 
3, IRFNA/MAF-4 Disposal Site, Vieques 

13, Tanks 210 to 217 
14, Ensenada Honda Shoreline and _MangrG-¥es 
16, Old Power Plant, Building 38 
2, Mangrove Disposal Site, Vieques 
5, Army Cremator Disposal Area 
6, Langley Drive Disposal Site 
l, Quebrada Disposal Site, Vieques 
8, Orone Washdown 
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FOREWORD 

The Department of the Navy developed the Navy Assessment and Control of Instal­
lation Pollutants (NACIP) Program to identify and control environmental contam­
ination from past use and disposal of hazardous substances at Navy and Marine 
Corps installations. The NACIP Program is part of the Department of Defense 
Installation Restoration Program, and is similar to the Environmental Protec­
tion Agency 1 s Superf und Program authorized by the Comprehensive En vi ronmenta l 
Response, Compensation, and Liability Act of 1980. 

In the first phase of the NACIP Program, a team of engineers and scientists 
conducts an Initial Assessment Study (IAS). The IAS team collects and 
evaluates evidence of contamination that may pose a potential threat to human 
health or the environment. The IAS includes a review of archival and activity 
records, interviews with activity personnel, and an .on-site survey of the 
activity. This report documents the findings of an IAS at Naval Station 
(NAVSTA) Roosevelt Roads, Puerto Rico. 

Confinnation Studies under the NACIP Program were recol'll'Tlended at 16 sites at 
NAVSTA Roosevelt Roads and on Vieques Islaod. At~antic Division, Naval Facil­
ities Engineering Conmand (LANTNAVFACENGCOM) will assist NAVSTA Roosevelt Roads, 
Puerto Rico, in implementing these reconmended confirmation Studies. 

Questions regarding this report should be referred to Naval Energy and Environ­
mental Support Activity (NAVENENVSA), Code 112N, at AUTOVON 360~3351, FTS 
799-3351, or conmercial 805-982-3351. Questions concerning Confirmation 
Studies or other follow-on efforts should be referred to LANTNAVFACENGCOM, Code 
114, at AUTOVON 564-9566, FTS 954-9566, or conmercial 804-444-9566. 

;IJ 'IJ/d~ 
W. L. N;:r;O~: LCDR, CEC, USN 

Environmental Officer 
Naval Energy and Environmental Support Activity 
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CHAPTER 1. INTRODUCTION 

1.1 PROGRAM BACKGROUND. Past hazardous waste disposal methods, although ac­
ceptable at the time, have often caused unexpected long-term problems through 
the release of hazardous pollutants into the soil and ground water. In 
response to increasing national concern regarding these problems, Congress di­
rected the U.S. Environmental Protection Agency (EPA) to develop a comprehen­
sive national program to manage past disposal sites. The program is outlined 
in the Comprehensive Environmental Response, Compensation, and Liability Act 
(CERCLA) of December 1980. 

1.1.1 Department of Defense (DOD) Program. OOD efforts in this area preceded 
the nationwide CERCLA program. In 1975 the U.S. Army developed for DOD a oilot 
program to investigate past disoosal sites at military installations. DOD de­
fined the program as the Installation Restoration Program in 1980, and in­
structed the services to comply with program guidelines. 

1.1.2 Navy Program. The Navy manages its part of the program, the Navy 
Assessment and Control of Installation Pollutants (NACIP), in three phases. 
Phase one, the Initial Assessment Study (IAS), identifies potential threats to 
human health or to the environment caused by past hazardous substance storage, 
handling, or disposal practices at Naval activities. Phase two, the Confirma­
tion Study, analyzes contaminants present at sites of concern and determines 
their migration paths. Phase three, Remedial Action, provides the required 
corrective measures to mitigate or eliminate confirmed problems. 

-
1.2 AUTHORITY. The Chief of Naval Operati_o-ns (~O) initiated the NACIP Pro-
gram in OPNAVNOTE 6240 of 11 September 1980; superseded by OPNAVINST 5090.l of 
26 May 1983. ColTITiander, Naval Facilities Engineering ColTITiand (COMNAVFACENGCOM) 
manages the program within the existing structure of the Na.val Environmental 
Protection Support Service (NEPSS), which is administered by the Naval Energy 
and Environmental Support Activity (NAVENENVSA). NAVENENVSA conducts the 
program 1 s phase one IASs in coordination with COMNAVFACENGCOM Engineering Field 
Divisions (EFDs). Activities are selected for an IAS by CNO, based on recom­
mendations by COMNAVFACENGCOM, the EFDs, and NAVENENVSA. CNO specifically 
approved Naval Station Roosevelt Roads, Puerto Rico, as well as all outlying 
facilities on the islands of Vieques, Culebra, St. Thomas, St. Croix, and 
Puerto Rico for an IAS by CNO letter 451/391407 of 31 March 1982 (see Figure 
1-1) . 

1.3 SCOPE. 

1.3.l Past Operations. The NACIP Program focuses attention on past hazardous 
materials storage, use, and disposal practices on Navy property. Current prac­
tices are regularly surveyed for conformity to state and federal regulations 
and, therefore, are not included in the scope of the NACIP Program. The IAS 
report addresses operating non-hazardous disposal and storage areas only if 
they were hazardous waste disposal or storage areas in the past. Similarly, 
current operations are investigated solely to ascertain what types and 
quantities of chemicals were used and what disposal methods were practiced in 
the past. 
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1.3.2 Results. An IAS recommends, if necessary, mitigating actions to be 
performed by the activity or EFD, or sampling and monitoring (Confirmation 
Studies) to be administered by the EFD under the NACIP Program. Based on these 
recommendations, COMNAVFACENGCOM schedules Confirmation Studies for those sites 
determined by scientific and engineering judgment to be potential hazards to 
hL111an health or to the environment. 

1.4 INITIAL ASSESSMENT STUDY (IAS). 

1.4.1 Records Search. The IAS begins with a records search at various govern­
ment agencies, including EFDs, national and regional archives and records cen­
ters, and U.S. Geological Survey offices. In this integral step, study team 
members review records to assimilate information about the activity's mission, 
industrial processes, waste disposal records, and known environmental contami­
nation. Typical examples of records include activity master plans and his­
tories, environmental impact statements, historical records, and aerial photo­
graphs. Appendix A lists the agencies contacted during this study. 

1.4.2 On-Site Survey. After the records search, the study team conducts an 
on-site survey to complete documentation of past operations and disposal prac­
tices and to identify potentially contaminated areas. With the assistance of 
an activity point of contact, the team inspects the activity during ground and 
aerial tours, and interviews long-term employees and retirees. The on-site 
survey for Naval Station Roosevelt Roads and other facilities mentioned above 
was conducted from 15 January to 10 February 1984. Information in this report 
is current as of those dates. 

Information obtained from interviews is vef~fied by data from other sources or 
corroborating interviews before inclusion in the--report. If information for 
certain sites is conflicting or inadequate, the team may collect a limited num­
ber of samples to provide additional clarification. For this study, the IAS 
team collected a nL1T1ber of samples from closed containers at Site 11, Building 
145. 

1.4.3 Confirmation Study Rankinl System. With the information collected 
during the study, team members eva uate each site for its potential hazard to 
hunan health or to the environment. A two-step Confirmation Study Ranking 
System (CSRS), developed at NAVENENVSA, is used to· systematically evaluate the 
relative severity of potential problems. As the first step, a flowchart based 
on type of waste, type of containment, and hydrogeologic characteristics, elim­
inates innocuous sites from further consideration. If the flowchart indicates 
a site has potential contamination, a ranking model is applied. The ranking 
model assigns a numerical score from O to 100 to each site. The score reflects 
the characteristics of the wastes, the potential migration pathways from the 
site, and possible contaminant receptors on and off the activity. 

1.4.4. Site Rankin7. After ranking a site, engineering judgment is applied to 
determine the need or a Confirmation Study or an ilTlllediate mitigating action. 
At sites recorrmended for further work, CSRS scores are used to develop a pri­
ority list for scheduling projects. For a more detailed description, refer to 
the NAVENENVSA Confirmation Study Ranking System (NEESA 20.2-042). 

1-3 



1.4.5 Confirmation Study Criteria. A Confirmation Study is recommended on 
for sites at which (1) sufficient evidence exists to indicate the presence 01 

contamination, and (2) the contamination poses a potential threat to human 
health or to the environment. 

1.5 CONFIRMATION STUDY. The EFD conducts the Confirmation Study, which has 
two phases--verification and characterization. In the verification phase, 
short-term analytical testing and monitoring determines whether specific toxic 
and hazardous materials, as identified in the IAS, are present in concentra­
tions considered to be hazardous. If required, a characterization ohase, using 
longer term testing and monitoring, provides more detailed information con­
cerning the horizontal and vertical distribution of contamination migrating 
from sites, as well as site hydrogeology. If sites require remedial actions or 
additional monitoring programs, the Confirmation Study includes the necessary 
reconrnendations, including design parameters. 

1.6 IAS REPORT CONTENTS. In this report, the significant findings and conclu­
sions from the IAS are presented in Chapter 2. RecolTITlendations are presented 
in Chapter 3. Chapter 4 describes general activity information, history, phys­
ical features, and biology. Chapters 5 through 8 trace the use of chemicals 
and hazardous materials, from storage and transfer, through manufacturing and 
operations, to waste processing and disposal. Chapters 5 through 8 also pro­
vide detailed information to support the findings and conclusions in Chaoters 2 
and 3. 
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2. SIGNIFICANT FINDINGS AND CONCLUSIONS 

2.1 INTRODUCTION. This chapter summarizes the significant findings and con­
clusions developed by the Initial Assessment Study (IAS) team for Naval Station 
(NAVSTA) Roosevelt Roads and the outlying Naval facilities on Vieques, Culebra, 
St. Thomas, St. Croix, and Puerto Rico. Fourteen sites at NAVSTA Roosevelt 
Roads and six sites on Vieques were identified where hazardous materials ~ere 
potentially disposed or spilled. These sites are shown on Figure 2-1 (rear 
pocket) for NAVSTA Roosevelt Roads and Figure 2-2 for Vieques. · 

Section 2.2 is a summary of the migration potential of contaminants from dis­
posal and spill areas. Migration potential is related to the characteristics 
of the disposal sites, the physical and chemical properties of the waste, the 
soils, and the ground water system in the vicinity of the site. Section 2.3 is 
a discussion of sites recommended for Confirmation Studies. Section 2.4 is a 
discussion of the sites not recommended for Confirmation Studies. For each 
site, the evidence is summarized supporting or refuting the presence of a 
potential threat to human health or to the environment. More detailed site 
discussions are presented in Chapter 8. 

2.2 POTENTIAL FOR CONTAMINANT ~IGRATION. Contaminant migration can occur in 
surface water through streams and ditches or in ground water. Ground water can 
discharge to surface water bodies such as streams, ditches, lakes, and bays. 

The potential for contaminant migration in ground water is related to the 
physical properties of the aquifer, the chet,!lical properties of the contaminant, 
and the hydraulic gradient. Migration potential _;_s examined here in terms of a 
conservative chemical constituent traveling with the ground water. This does 
not take into account dispersion, dilution, attenuation, chemical reaction, or 
biological degradation of contaminants. 

2.2.1 Vieques. Contaminants at the Naval Promunition Facility (NAF) on Vieques 
can migrate by both surface water and ground water. The most likely pathways 
of surface water migration are from runoff in the quebradas, which are inter­
mittent drainage areas. Runoff .in the quebradas along the northern portion of 
Vieques enters the Vieques Passage. Runoff in the quebradas along the southern 
portion enters the Caribbean Sea. Other pathways include the areas of mangrove 
swamp that are subject to tidal inundation and ground water. 

Ground water on Vieques flows generally to the northwest in the Valle de Reso­
lucio'n, one of the two main sources of ground water on the island and the only 
source located within the NAF boundaries. The Valle de Resolucion is possibly 
subject to contamination. However, all potable water from the NAF and most of 
the rest of the island is supplied by pipeline from Puerto Rico; only a few 
houses outside the distribution system use ground water from the other source 
of ground water on the island, the Valle de Esperanza, located to the east 
outside the boundaries of the NAF. 

Potential receptors in and around Vieques include such endangered species as 
the Caribbean manatee (Trichechus rnanatus) and the hawksbill, leatherback, 
green, and loggerhead sea turtles, all of which are found in the Vieques 
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Passage. In addition, one spring on NAF property currently leased to a 
cattlemen's cooperative serves as a water source for wildlife and livestock. 

2.2.2 NAVSTA Roosevelt Roads. Contamination at NAVSTA Roosevelt Roads can 
migrate both by surface water and by ground water. The most likely pathways of 
surface water migration are from runoff in the drainage ditches, which flow 
either into the Rio Oaguao watershed, which occupies 2,000 acres on the 
southwestern portion of the base, or into Ensenada Honda, Puerca Bay, Medio 
Mundo Passage, Port Medio Mundo~ or the mangrove swamps found along the 
shoreline of the station. Contamination from areas within the mangroves enters 
the surface waters when the swamps are inundated by tidal action. All surface 
waters from NAVSTA Roosevelt Roads eventually enter the Vieques Passage. 

Ground water at NAVSTA Roosevelt Roads flows generally to the southeast. The 
alluvial aquifers are shallow (less than 30 meters deep) and yield water with 
high concentrations of iron and manganese from lenticular beds of clay, sand, 
gravel, and rock fragments. No use is made of ground water on the station; the 
nearest successful ground water development is approximately 10 kilometers to 
the north near Fajardo. 

Receptors in the area of NAVSTA Roosevelt Roads include such endangered species 
as the Caribbean manatee; the hawsbill, leatherback, loggerhead, and green sea 
turtles; the yellow-shouldered blackbird; the Eastern brown pelican; the Amer­
ican peregrine falcon; the Puerto Rican plain pigeon; and the Puerto Rican boa. 
In addition, contamination may enter the human food chain through consumption 
of fish, shellfish, and crustaceans caught by base personnel or the local 
civilian population. 

2.3 CONFIRMATION SITES. 

2.3.1 Site l, Quebrada Disposal Site, Viegues. This disposal area is located 
in the north~central portion of the ~AF, V1eques, south of North Shore Road, 
within and adjacent to a quebrada which discharges to the Vieques Passage and 
ultimately to the Atlantic Ocean and the Caribbean Sea (see Figure 2-2). The 
site was in use from the early 1960s to the late 1970s by both civilian and 
U.S. Navy personnel. The site covers an area approximately 500 feet long by 
about 20 feet deep, and is about four feet wide. The IAS team estimates that 
there are about 1,500 cubic yards of trash at the site, including ordnance 
carriers; cans of oil and lubricants; solvents; paint; rubble; buried and ex­
posed 55-gallon drlJTls; cars; and all types of general base trash. The material 
apparently was tlJTibled down the side of the quebrada, and is partially buried. 
Some material lies on the bottom of the quebrada, where it has been transported 
further toward the Vieques Passage by the water that floods the quebrada. 

No reliable information exists of the amount of material present that may be 
hazardous. The IAS team has calculated that possibly 15 cubic yards (between 
3,000 and 13,000 pounds) of material could be considered hazardous when dis­
posed, primarily solvents and paints (see page 8-1). 

The disposal area is approximately 350 meters south of the Vieques Passage, and 
is about 10 meters above sea level. The slope of the quebrada is about 3%, with 
the exception of the 50 meters nearest the Vieques Passage, where the slope is 
about 10%. The soils in the quebrada are in the Coamo-Guarnani-Vives Associa­
tion, and are moderately permeable (10-3 to 10-4 cubic meters per second). 
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Receptors in the Vieques Passage include such endangered species as the Car1u­
bean manatee and the hawksbill, leatherback, green, and loggerhead sea 
turtles. 

Contamination also could enter the human food chain through the consumption of 
fish caught in this area by base personnel or the local civilian population. 

Site 1 is recolllllended for a Confirmation Study. 

2.3.2 Site 2, Man rove Dis osal Site, Vie ues. The mangrove disposal site 
(Site 2 1s ocate 1n the northwestern portion of Vieques along North Shore 
Road (Route 70) (see Figure 2-2). The site stretches along North Shore Road 
for approximately 300 feet, and extends into a seaside mangrove swamp for about 
100 feet. The site is located irrmediately east of the Laguna Kiani bridge, 
between Laguna Kiani and the Vieques Passage. During the 1960s and 1970s the 
site was used as a base disposal area. Materials found at the site include all 
types of trash, cans of oil and lubricants, solvents, paint, and rubble. The 
site contains an estimated 800 cubic yards of material. The material was 
piled, burned, and shoved into the mangrove swamp. No reliable information 
exists regarding the amount of material disposed of at the site that might be 
hazardous. The IAS team has calculated that possibly eight cubic yards 
(between 1,600 and 7,000 pounds) of material could be hazardous (see page 8-3). 

Any contamination resulting from the waste disposed of at this site washes 
irrmediately into the ocean and would affect sea life, including manatee and SP~ 
turtle breeding and feeding grounds. The manatee and various species of ~ 
turtles found in the Vieques Passage are ljsted as endangered or threatenea 
species by the federal and Colllllonwealth go~ernmecU:s. Contaminants also could 
enter the human food chain through the consumption of seafood caught in this 
area, especially the soft-shell crabs that are trapped in the vicinity of the 
Laguna Kiani Bridge. 

Site 2 is recolllllended for a Confirmation Study. 

Recol11'Tlendations were made to remove the trash in the Draft Environmental Impact 
Statement (TAMS/E & E, 1979) and in the Mangrove Forests of Vieques report 
(Lewis et al., 1981) to ensure preservation of the mangroves as well as the sea 
life anCi"""ancI wildlife in the area. However, any cleanup activities should be 

~ delayed until completion of the Confirmation Study. 

2.3.3 Site 3, IRFNA/MAF-4 Disposal Site, Vieques. In 1975, Weapons Department 
personnel emptied the fuel from 25 AQM-37A target drones into a quebrada near 
Building 422 at the NAF, Vieques (see Figure 2-2). A maximum total of 1,775 
pounds of mixed amine fuel (MAF-4) and 5,275 pounds of inhibited red fuming 
nitric acid (IRFNA) were poured into the low area. 

The quebrada lies within the surface drainage area for one of the few running 
springs on Vieques. The spring lies about 1.8 kilometers southeast of the dis­
posal site. The source of the spring is not known; however, the general direc­
t ion of flow in the Valle de Resolucion ground water system is to the north­
west, with water-bearing lenses found at a depth of about 30 meters, with nn 
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known springs. It is probable that the spring derives its flow primarily from 
surface recharge, including the drone fuel disposal area. The spring is on the 
property of the Cooperativa de las Ganaderos, a privately run livestock raising 
cooperative. The spring is used by both livestock and wildlife. Usually once 
a year, all other water sources (troughs, tubs, etc.) are removed to force the 
livestock to the spring, the only available source of water, where they can be 
captured, counted, or branded by cooperative members. 

Site 3 is recommended for a Confirmation Study. 

2.3.4 Site 5, Arma Cremator Disposal Area. The Army Cremater disposal area 
(Site 5) 1s locate south of the intersection of the access road to the Ammo 
Pier and Langley Drive, west and southwest of the Navy Exchange and Bowling 
Alley, in and near the Ensenada Honda mangrove swamp (U.S. Fish and Wildlife 
Service, 1978) (see Figure 2-1). Designated as the "Army Cremator" on early 
station maps, the area was used for waste disposal from the early 1940s through 
the early 1960s. Specific information concerning the materials disposed of at 
this site is limited. It is known, however, that most solid waste generated on 
the base during this time was disposed of at this site. An estimated 100,000 
tons of waste material were disposed of here, including scrap metal, batteries, 
tires, appliances, cars, cables, dry cleaning. solvent cans, paint cans, gas 
cylinders, construction debris, dead animals, and residential waste. During 
the aerial survey, the IAS team also viewed several large mounds of drums, some 
of which appeared to be intact in the trees. The material was disposed of by 
piling and burning, and then compacting. No reliable information exists 
regarding the amounts of material present in the disposal area that could be 
hazardous. The IAS team estimates that as much as 1,000 tons of hazardous 
material could be present in the area (see_page a=5). 

Migration of contaminants to the Ensenada Honda mangrove area and ultimately to 
Ensenada Honda is probable. Some of the disposed material lies directly in the 
mangrove swamp, and is subject to periodic tidal inundation. The majority of 
the material lies on soils of the Swamp-Marshes Association, which are poorly 
drained, and subject to flooding by high tides or following intensive 
rainfall. 

The mangroves are considered an ecologically important area because they 
provide food and shelter for the minute organisms at .the start of the food 
chain. The disposal area itself is designated by NAVSTA Roosevelt Roads 
(LANTNAVFACENGCOM, 1981) as habitat for the short-eared owl (see Figure 4-1). 
The Ensenada Honda mangrove area provides habitat for the following species: 
the white-crowned pigeon, yellow-shouldered blackbird (a federally listed 
endangered species), reddish egret, common egret, snowy egret, great blue 
heron, whimbrel, osprey, and willet. Ensenada Honda provides habitat for the 
West Indian manatee and several species of sea turtles which are federally 
designated endangered species. Contamination from the Army Cremator disposal 
area could affect the food chain for these endangered species, as well as base 
personnel and civilians through bioacctJTiulation of contaminants contained in 
the small fishes and other marine life upon which they feed. 

Site 5 is recofllTiended for a Confirmation Study. 

2.3.5 Site 6, Langley Drive Disposal Site. The Langley Drive disposal site 
(Site 6) served as a landfill from approximately 1939 to 1959 (see Figure 2-1). 
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The volume of waste disposed of at the site is estimated to be 1,700 cublL 
yards of material and fill. Materials found during site inspection included 
partially buried metal and concrete objects, old fuel lines, flexible ~etal 
hoses, small containers containing pellets, steel cables, hardened tar, rubble, 
and 10 to lS full SS-gallon drums which are corroded. The drum contents, 
usually consisting of a whitish solid with a green outer crust, are exposed. 
The IAS team estimates that as much as 20,000 pounds of hazardous material 
could be present at the site (see page 8-7). 

The disposed material iies within the perimeter of the Ensenada Honda mangrove 
area. Surface and subsurface drainage flows directly into the immediate man­
grove area and subsequently into Ensenada Honda. Much of the disposed material 
is partially buried in the mangrove mud; the area visited by the IAS team lies 
completely within the mangrove swamp and is subject to periodic tidal inunda­
tion. 

Primary receptors are the flora and fauna, including endangered species which 
inhabit the mangrove environment (see Section 2.3.4). Stressed vegetation is 
apparent at the site. Secondary receptors are those species which live at the 
mangrove-bay exchange zone, including sea turtles and manatees which are listed 
as threatened and endangered species by the federal government. The site could 
also present a hazard to the base popula~ion through the food chain since the 
Army Pier, a prime recreational fishing area, is located adjacent to the 
drainage. 

Site 6 is reconrnended for a Confirmation Study. 

2.3.6 Site 7, Station Landfill. This site·tias been used as the station land­
fill since the early 1960s, when the Army Cremator disposal area (Site S) was 
abandoned (see Figure 2-1). The l andfi 11 reportedly has received at 1 east 
270,000 tons of waste including paint waste, solvents, polychlorinated 
biphenyls (PCBs), OTTO Fuel II, Agentine, pesticides, transformers, asbestos, 
waste oil, dead animals, and other wastes. Prior to 1978, disposal was not 
regulated. The site encompasses 85 acres, most of which were u·sed for waste 
disposal prior to 1978. 

A number of drt.Jns and other containers are piled in the brush around the site. 
No reliable information exists regarding the amount of material that might be 
hazardous that was disposed of at this location. At least 200 gallons of PCB 
dielectric fluids were disposed of here, as well as several SS-gallon drums 
filled with fluids drained from transformers that could be contaminated with 
PCB. The IAS team estimates that as much as 2,700 tons of hazardous material 
could be present at the older portions of the site (see page 8-9). 

Contamination from this site could migrate by surface and subsurface flow. The 
soils of the site are hydraulic fill, which generally consists of sand and mud. 
The water table in this area is very near the surface, everywhere less than 10 
feet, and in places at depths of two feet or less. Ground water flow has not 
been measured in the area, but can be assumed to be in all directions toward 
the surrounding bodies of water, e.g., the Ensenada Honda and Puerca Bay. 

Ensenada Honda provides habitat for the West Indian manatee and several spec 
of sea turtles designated as endangered species. In addition, the entire Naval 
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Station, with the exception of built-up areas, has been officially designated 
as critical habitat for the yellow-shouldered blackbird. Contamination from 
the old sections of the station landfill could affect the food chain through 
bioaccumulation of contaminants contained in the small fishes and other marine 
1 ife upon \~hich these endangered species feed; base personnel and the local 
population also fish in these areas. 

Site 7 is reco1T1Tiended for a Confirmation Study. 

2.3.7 Site 8, Drone Washdown. The drone washdown site (Site 8) is located 
adjacent to Building 860 (see Figure 2-1). During the 1960s and 1970s 
approximately 4,000 gallons of oil, grease, and JP-4 and JP-5 fuel were 
disposed of in a drainage ditch adjacent to Building 860. The drainage system 
flows through mangrove areas to Ensenada Honda. Movement of contaminants from 
this site would be primarily by surface flow. 

Ensenada Honda is a feeding and breeding ground for the endangered West Indian 
manatee and four species of sea turtles. The mangrove areas contain such 
receptors as the endangered yellow-shouldered blackbird and is an important 
habitat for small f.ishes and other food organisms. 

Contamination could also enter the human food chain through bioacctJTiulation in 
the fish feeding in this area of the harbor, which could be consumed by base 
personnel or the local civilian population. 

Site 8 is recolTITiended for a Confirmation Study. 

2.3.8 Site 9, PCB Disposal, Dry Dock Area~-- In aoproximately 1968, 25 five­
gal lon cans (125 gallons) of Askarel (a PCB dielectric fluid) were disposed of 
by dropping them into Puerca Bay off the south side of the wharf at the dry 
dock (see Figure 2-1). Some of the cans, which had been ·stored in Public Works 
Building 31, were in a rusted condition at the time of the disposal. 

The site is located in an area designated as critical habitat for the manatee 
(see Figure 4-1), and is also a known habitat for several Commonwealth and 
federally designated rare and endangered species, including several species of 
sea turtles. Potential receptors of PCB contamiriation from this site also 
include infaunal and sessile benthic organisms (polychaetes, corals, bivalves, 
clams, and annelides), predators of benthic organisms (fish), and ultimately 
the people who use the wharf for recreational fishing. 

Site 9 is reconmended for a Confirmation Study. 

2.3.9 Site 10, Building 25 Storage Area. Building 25 was used for temporary 
storage of Public Works-Supply Department material scheduled to be turned over 
to the Defense Property Disposal Office (DPDO). Building 25 was used from the 
1940s to about 1979, when it collapsed. The site contains material within the 
collapsed building, around the building, and randomly scattered along the var­
ious access roads in the i1T1Tiediate vicinity (see Figure 2-1). Material found 
included 20 to 25 apparently empty to partially filled SS-gallon drums, 10 to 
15 corroded five-gallon pails (the contents of which have been exposed to the 
environment), asbestos sheeting, transformers (one of which has leaked dielec­
tric fluid), mechanical devices, gas cylinders, and construction rubble. The 
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overgrown areas between the access roads have been used for the disposal o. 
similar material, incl1Jding containers and large canisters. In addition, ad­
jacent to the northern boundary of the Building 31 transportation lot, approx­
imately 50 drums are oresent, most of which are full or part i a 11 y fu 11 . Some 
of the drums are leaking. Some of the containers appear to have been used for 
the disposal of materials other than their original contents, i.e., they have 
obviously been opened and reused. Other containers appear to be intact, and 
may contain the original material. Most original markings on the containers 
are no longer discernible. The IAS team has concluded, based on the sampling 
efforts conducted at Site 11, Building 14S, that the contents of these 
containers would be classified as hazardous. 

Due to the physical characteristics of the site and the lack of ground water 
use, ground water contamination is not of great concern, although stressed 
vegetation was evident in the intnediate location of some drums. However, the 
location of these leaking drums allows direct contact with base personnel, thus 
representing an immediate health and safety concern. Because of the free 
access to the area, the primary receptors are base personnel and wildlife. 

Site 10 is recolllTiended for a Confirmation Study. 

2.3.10 Site 11, Building 14S. Building 145 (Site 11) contains an estimated 60 
SS-gallon drt.ms, about lOO five-gallon pails, and a number of other small con­
tainers (see Figure 2-1). The building is a bunker about 60 yards long and 
about seven feet high and eight feet wide, with three openings to the surfar­
through the roof covered with dilapidated wood structures, and one entrance , 
ground level. Based on the structure's shape and location, it is probable the 
building was designed to be used for activJ~ies-~n conjunction with the dry 
dock. 

The drums and other containers have been in the building for some years, prob­
ably since 1957. Samples were taken by the IAS team from 21 SS-gallon drums, 
eight five-gallon pails, and three areas of spills or other materials. This 
left over 7S containers unsampled. The containers sampled ranged from drums 
with fairly discernible markings and intact bung seals, to drums and pails that 
had obviously been opened and used for disposal of waste material. Material 
identified only by sight by the IAS team included spray paint, olive drab 
paint, black boot polish, and some adhesives. The remaining materials are 
awaiting analysis by contract laboratories under hire to Atlantic Division, 
Naval Facilities Engineering Conmand (LANTNAVFACENGCOM). 

A nt.mber of containers that were not opened have rusted through, or are missing 
tops or bungs. Some containers are intact, and probably contain the original 
material shipped in them. Other containers have obviously been used for the 
disposal of materials other than their original contents. Most containers have 
illegible markings. Some containers have totally disintegrated, and their con­
tents have spilled onto the floor. Based on the nature of the material 
sampled, and the ambient air characterization readings obtained with various 
instrt.ments during the sampling effort, the IAS team has concluded that the 
majority of the material (an estimated 2,000 gallons) could be classified as 
hazardous. 
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A ntJTiber of containers are on the verge of rupturing or leaking. 
air characterization conducted by the IAS team indicates that the 
these containers are highly volatile; additional leaks could 
explosive or flarrmable atmosphere in the building. 

The ambient 
contents of 
lead to an 

The tunnel has water, probably rain water, in the lowest point. Several trees 
have sunk roots into the water through the roof opening. The concrete floor 
seems impervious. The building is accessible to base personnel. 

Site 11 is recolTITlended for a Confirmation Study. 
T.,w 

2.3.11 Site 12, Two Way Road Fuels Farm. A number of fuel storage tanks are 
located north of Two Way Road on a hill overlooking Ensenada Honda (see Figure 
2-1). Spills, leaks, and sludge disposal have occurred here since 1957. 

In 1957 or 1958 a fuel line to Tank 82 burst, resulting in a major spill of 
Bunker C fuel. It is estimated that 420,000 gallons of Bunker C fuel leaked 
from the storage tank. The oil spill followed a path downhill toward the 
harbor in a southwesterly direction across Two Way Road and into Ensenada 
Honda, extending to the shoreline and the Ensenada Honda mangrove swamp across 
the harbor. 

It is also estimated that 420,000 galls;m,s of fuel spilled from Tanks 56A and 
566, located north of Building 54 on T~ Way Road, onto the surrounding soil 
over a 15- to 20-year period. The tanks were removed in February 1984. A dark 
fuel-stained soil was present around the old tanks. Isolated pools of oil from 
the spills and leaks were evident on the ground water that seeped into the 
holes where the tanks had been removed. 

Between 1971 and 1972, Tanks 83 and 1080 were cleaned and the Bunker C fuel­
sludge was emptied into two pits dug within a 100-foot radius of the tanks. 
One pit was dug approximately 100 feet in circumference and 10 to 20 feet in 
depth near Tank 83; the second pit was 50 feet in circumference and 10 to 20 
feet in depth near Tank 1080. It is estimated that 3,900 to 7 ,500 cubic yards 
of Bunker C fuel-sludge were cleaned from the tanks and disposed of at the site 
in these pits. 

In 1978 a leak occurred at Tank 1080, resulting in the release of about 65,000 
gallons of diesel fuel from the tank. It is estimated that about 10,000 gal­
lons were recovered during cleanup operations. Effects from the spill are 
still present along the approximate 2,000-foot-long, 100- to 200-foot-wide 
spill corridor. These include stressed vegetation, stained soil devoid of 
vegetation, constant seepage of fuel into the leaching trench and the harbor, 
and contaminated shoreline and mangrove swamps. 

Contaminants could migrate from the site by surface and subsurface flow. Oil­
stained ground at the site clearly depicts the surf ace flow pattern from the 
bermed fuel farm through culverts across Two Way Road to an outlet into Ensena­
da Honda, where oil booms are left in place to catch the oil that still emerges 
after rainfall. A leaching pit dug to the northwest of the Fuel Pier is filled 
with oil that is migrating below the surface. Diesel fuel was observed on top 
of ground water in the holes where Tanks 56A and 566 were removed. 
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Receptors in this area include wildlife and sea life in the Ensenada ~or 
mangrove area and Ensenada Honda, including manatees and sea turtles. Contami­
nation may also enter the human food chain through the consumption of fish 
caught in the harbor by base personnel or the local civilian population. 

Site 12 is recommended for a Confirmation Study. 

2.3.12 Site 13, Tanks 210 to 217. This site is located within a 300-foot di­
ameter around each of the Tanks 212 to 217 along Manila Bay Road, north of For­
restal Drive (see Figure 2-1). The tanks were constructed in 1948 for the 
storage of AVGAS, and were cleaned approxi;nately every five years until 1978. 
(This excludes Tanks 210 and 211, which were abandoned in 1950, and probably 
cleaned only once.) Tank cleaning normally resulted in the removal of 20 to 30 
drums (800 to 1,250 gallons) of leaded sludge per tank. This sludge was dis­
posed of in a series of pits (eight feet by eight feet by eight feet), which 
were dug by a backhoe within 300 feet of the tank being cleaned. After the 
sludge settled in the pits, it was covered with three to four feet of soil. It 
is estimated that 30,000 to 50,000 gallons of leaded sludge were disposed of at 
these areas over a 40-year period. 

The contaminants could mig,ate from the site by subsurface flow. The disposal 
pits are located on hillsides at elevations five to 15 meters above the ad­
jacent Machos mangrove swamp. The slope from the tanks to the swamp varies 
from 10% to 40%. The soils are in the Descalabrado clay loam and Jacana clay 
series, which have shallow depth to bedrock. 

Receptors include the Machos mangrove area,_which is a habitat for the yellow 
shouldered blackbird. Contaminants would a_lso enter the Vieques Passage, which 
serves as a breeding and feeding ground for the manatee and sea turtles pre­
viously discussed. The mangroves also serve as a habitat for many juvenile 
fish species. 

Contamination may also enter the htJTian food chain through consumption of fish 
caught in the harbor by base personnel or the local civilian population. 

Site 13 is recorTmended for a Confirmation Study. 

2.3.13 Site 14, Ensenada Honda Shoreline and Mangroves. This site is located 
in Ensenada Honda and along the shoreline adjacent to Berthing Pier No. 3, Com­
munity Beach, the mangrove swamp north of Conmunity Beach, and the area south 
to about Punta Cascajo (see Figure 2-1). It is estimated that 210,000 gallons 
of diesel fuel spilled into the harbor from the tanker ship, the Arco Prestige, 
in 1981. Cleanup operations were conducted by the Navy and Crowely Environmen­
tal Company. An oil separator barge was used to collect oil from the harbor, 
and absorbent pads were used to remove oil along the shoreline. Oil-stained 
sand was also removed from Conmunity Beach. An estimated 20,000 gallons were 
recovered. The remainder of the fuel was blown ashore or sank. In addition, 
material from the 1978 diesel spill from Tank 1080 and the 1958 Bunker C fuel 
spill from Tank 82 drifted into the Ensenada Honda mangroves. 

Spilled oil can still be found in the Ensenada Honda mangrove swamp and along 
the shoreline in proximity to the berthing pier. Contamination may also be 
present on the bottom of the harbor. Receptors include the manatee and sea 
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turtles previously discussed, the endangered yellow-shouldered blackbird, and 
the many juvenile and food organisms found in the mangrove swamps. Contam­
inants may also enter the human food chain through the ~onsumption of fish 
caught in the harbor by base personnel or the local civilian population. 

Site 14 is recommended for a Confirmation Study. 

2.3.14 Site 15, Substation 2. This area has been utilized for the repair of 
electrical transformers since 1964 (see Figure 2-1). From 1964 to 1979 oi 1 
drained from transformers was poured onto the ground in the vicinity of 
Building 90 (Substation 2). It is estimated that a maximum of 3,000 gallons of 
transformer oil, probably containing PCB, were disposed of at this site. 

The soils at this site are probably contaminated with PCB. This site poses a 
potential threat to the health of the workers who currently work at the site. 

Site 15 is recommended for a Confirmation Study. 

2.3.15 Site 16, Old Power Plant, Building 38. From 1956 to 1964 Building 38 
(Site 16) was used for the repair and storage of electrical transformers (see 
Figure 2-1). During this period, used oil drained from transformers was poured 
onto the ground in the vicinity of Building 38. It is estimated that a maximum 
of 1,600 gallons of transformer fluid probably containing PCB were disposed of 
in the area. 

Contamination from this site could migrate by subsurface flow. The site is at 
a high point on hydraulic fill with a qentli (3%) slope to the northeast toward 
Puerca Bay and southwest toward Ensenada Honda, ~th within 250 meters. The 
water table is at about a 10-foot depth. Immediately southwest, west, and 
north of the site is a large rock outcropping 10 meters high surrounding Build­
ing 38 on three sides and limiting ground water movement in three directions. 
Immediately southwest of the disposal site, and running across the width of the 
peninsula, is a subsurface inlet-outlet tunnel for cooling water for the old 
power plant, which withdrew water from Ensenada Honda and discharged it to 
Puerca Bay. Contaminants from the disposal site could migrate to the southeast 
to the cooling water tunnel, and migrate along the trench to the northeast and 
southwest. 

Both Puerca Bay and Ensenada Honda provide habitat for the endangered West 
Indian manatee and several endangered sea turtles. Potential receptors include 
base personnel, who fish in the harbors, and the endangered manatee and sea 
turtles. 

Site 16 is recommended for a Confirmation Study. 

2.3.16 Site 18, Pest Control Shop and Surrounding Area. Building 258 served 
as the Pest Control Shop from the late 1950s through 1983 (see Figure 2-1). 
Accidental spillage of pesticides occurred in and around the building during 
this time. The immediate area is devoid of vegetation. Pesticide application 
equipment was routinely cleaned over a storm drain which discharged to a ditch 
in back of the building. Excess pesticides were also disposed of in this 
ditch, where vegetation kills have been reported. According to Annual Pest 
Management Plan for NAVSTA Roosevelt Roads, pesticides used in the past include 
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DDT, Paris Green, maldene, malathion, and chlordane. Pesticide odors are ~ry 
strong in the vicinity of Building 2S8, even though pesticides have not ueen 
stored there since 1983. 

No reliable information exists regarding the amount of pesticides used, 
spilled, or disposed of at the site. The IAS team estimates that at least 10 
gallons of malathion from a ruptured SS-gallon drl.111 entered the drainage ditch; 
other spills, leaks, and rinse water could amount to several hundred gallons of 
material spilled over the more than 20 years of operation. 

The drainage ditch is located within two meters of the storm drain used for 
equipment washdown, and about lOmeters from the building itself. Areas of 
stressed vegetation are within one meter of the ditch, which flows into Ense­
nada Honda. Contaminants could have migrated from the site by surface flow 
through this systen. 

Receptors include the endangered species previously discussed, and might 
include base personnel who consume fish caught in Ensenada Honda. 

Site 18 is recornnended for a Confirmation Study. 

2.4 NON-CONFIRMATION SITES AND OTHER SIGNIFICANT FINDINGS. 

2.4.l Site 4, Fuels Off-Loading Site, Vieques. This site is located off the 
south coast of Vieques in Ensenada Tanqueray east of Bahia de la Chiva (BlL 
Beach} (see Figure 2-2). Over a 25-year period, offshore refueling of fnr. 
fuel tanks (containing diesel fuel, MOGAS, und JP-5 fuel) that were located 
a hilltop overlooking the bay occurred a max-imum-of four times a year. Fuel 
was pushed through an eight-inch submarine pipeline to remove the saltwater. 
The seawater/fuels mixture spilled onto the shore as the line was cleared; once 
fuel 01JTiping was complete, the line was detached from the fuels barge and 
dropped back into the water. 

The effects of spills resulting from the refueling operation were minimal. An 
extensive environmental survey conducted in 1978 (TAMS/E & E, 1979), shortly 
after the tanks were dismantled and the refueling halted, failed to find any 
indications of stressed vegetation or fauna; no oiled beaches or other 
indications of pollution were found. Because no effects on the environment or 
to human health could be postulated, Site 4 is not recommended for a 
Confirmation Study. 

2.4.2 Site 17, Crash Crew Fire Training Area. Two unlined fire fighting 
training pits were used from 1963 to 1983 at the Crash Crew training area (Site 
17) located near Building 827 (see Figure 2-1). 

The first pit, which was used for about 20 years (1963 to 1983), received 
approximately 120,000 gallons of waste solvents, fuels, oil-stained absorbent 
pads, fuel filter elements, trash, wood, oily rags, plastic, and oils from 
various departments at Roosevelt Roads, including Hangar 200, Aircraft Inter­
mediate Maintenance Division (AIMO), Fleet Composite Squadron Eight (VC-8), 
Navy Marine Construction Battalion (NMCB), Surface Operations, and the Fuels 
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Division. A new concrete-lined fire fighting training pit of about the same 
dimension (40-foot diameter) was constructed in 1983 in the same location as 
the old pit. Visibly contaminated soils were excavated in the immediate 
vicinity of the old pit during construction; there are no records of ultimate 
disposal for this contaminated material. A soil sample was taken of this soil 
and no PCBs were detected. 

Another unlined fire fighting training pit measuring about 200 feet in diameter 
was only used five or six times in 1983 during the construction of the new pit 
mentioned above. Approximately 3,000 gallons of waste oil, fuel, oily rags, 
trash, wood, plastic, and solvents were burned in this area. The majority of 
material was burned. 

Because the contaminated soils associated with the original fire pit were re­
moved during construction of the new pit and no PCBs were detected, and because 
the temporary pit was used so little, the IAS team has concluded that there is 
no threat to human health or the environment from this site. No further action 
under the NACIP Program is warranted. 

2.4.3 Site 19, West Explosive Ordnance Disposal (EOD) Ran e, Vie ues. The 
West EOD anqe i te on Vi eques was ocate on the western edge of the 
island, on NAF property, within an estimated one-half-mile- radius of the old 
bridge at Punta Boca Quebrada (see Figure 2-2). Other ranges have been used 
and are being used on Vieques; however, these ranges are outside the scope of 
the IAS. The West EOD Range was in operation from at least 1969 to 1979, and 
according to some interviewees, had perhaps been in use since the late 1940s. 

The West EOD Range was used for disposal of_"exces-s and retrograde ammunition 
and, on a twice yearly basis, unexploded munitions found around the targets on 
the Eastern Maneuver Area (EMA). Other sources of materials would be the 
material from the rework of munitions (loose powder, primers) and ordance items 
from the Torpedo Shop. Materials disposed of at the site include flares and 
cartridge-activated devices. The range had a maximum blow limit of 4,000 
pounds of TNT equivalent. 

The range was closed in 1976 to most uses and swept for a one-mile radius by 
EOD personnel at least three times. The range was fully closed in 1979. 

Currently, only inert items are visible in the area. Due to the limited nature 
of materials disposed of there (for example, no smoke generating material or 
other chemicals were disposed of) and the extensive cleanup of the area, the 
IAS team has concluded that further study of the site under the NACIP Program 
is not warranted. 

2.4.4 Site 20, Camp Garc{a Disposal Site, Vie ues. The Camp Garc{a disposal 
site (Site 20 is ocated on hiqh ground approximately 3,000 to 4,000 feet 
north-northwest of Bahfa de la Chiva (Blue Beach) and 1.5 to 2 miles east of 
Camp Garc~a (see Figure 2-2). The site was in operation from approximately 
1954 to 1978. It is estimated that 1,800 to 3,120 tons of waste, including 
paper, corrugated containers, rugs, wood, scrap metal, cans and food packaging 
materials, and yard waste, were brought to the site and burned (trench method 
of disposal). No hazardous materials were placed in this disposal area. The 
materials disposed of at the site present no threat to ground water or to the 
wildlife and sea life at or in proximity to the site. 

2-13 



Other disposal areas on Camp Garc{a include a construction rubble dispc 
area, a scrap metal disposal area, and an aboveground disposal area for genE 
trash. These areas do not constitute a potential pollution threat. The 
team has concluded that further investigation under the NACIP Program is 
warranted. 

2.4.5 Crown Mountain, St. Thomas. The Crown Mountain site facility on : 
Thomas is part of the Atlantic Fleet Weapons Training Facility (AFWTF) tar~ 
tracking and control system, and serves also to track aircraft and surfa 
vessels in conjunction with AFWTF facilities at Pico del Este (see Figure 2-3 

Waste generating activities at the current site (occupied since 1975), and t 
old site some 100 yards away, have been extremely limited. All solid wast 
are disposed of by island authorities. No hazardous materials are used at ti 
contractor-operated site. Because of the insignificant waste generation, tf 
Crown Mountain site does not warrant further study under the NACIP Program. 

2.4.6 St. Georges Hill, St. Croix. St. Georges Hill, St. Croix, is part c 
the AFWTF Electronics Warfare Range (EWR) and is engaged in tracking and con 
trolling targets (drones); tracking missiles, aircraft, and surface vessels 
providing a realistic simulated hostile electronic environment for the trainin 
of ship and aircraft electronic warfare teams; and supporting exercises o 
other AFWTF ranges by generating an electronic order-of-battle (see Fiqur 
2-4). The St. Georges Hill complex consists of several trailers and "~c 
facilities such as Threat Platform Simulators (TPS). 

Activities at the complex are such that little waste is generated. The amounts 
and types of waste, coupled with the faciltfy•s rocation atop 864-foot-high St. 
Georges Hill, lead the IAS team to conclude that this site is not a potential 
threat to h1JT1an health or the environment, and thus does not warrant further 
study under the NACIP Program. 

2.4.7 Rane UTR), St. Croix. The UTR is located on the 
western seashore o t. ro1x at prat Ho e. The UTR provides roughly 69 
square miles of deep water fully instrumented for the three-dimensional 
tracking of ships, submarines, and underwater weapon~. The complex consists of 
a n1JT1ber of trailers and a cable head-in (see Figure 2-4). 

The types and amounts of waste generated by activities at the facility are so 
innocuous that the site does not represent a potential pollution problem. 
Further study under the NACIP Program is not warranted. 

2.4.8 Observation Post ~OP), Culebra. The OP on Flamenco Point on Culebra is 
the only remaining facility of what was once the major gunnery and aircraft 
bombing range for the Atlantic Fleet. The OP now serves as a communications 
relay station (see Figure 2-5). 

The area adjoining and partially on the OP property is a unique boulder forest, 
one of two known in the world. The boulder forest is also home to the arbore~l 
nocturnal carniverous giant Culebra anole, an extremely rare species. 

2-14 



N 
I 
~ 
(J1 

Atlantlc Ocean 

St. Thomaa 8t. John 

. ' 

' Caribbean Sea 
Legend 
@ Towna 

INITIAL Am88"9'1' STUDY 
NAVAL 8TATION 
llOOMVB. T ROAM. ........0 RICO 

~ 
north 

Graphic &cal• 

6,000 0 18,000 36,000fT. - - ---- - - -

figure 2-3. Ar••• of Significant finding• 
at SL Thoma• laland 



Underw•ter 
TractcJng 
R•ne• 

Caribbean Sea 

Legend 

@ Towne 

ISl'IAL ASl•llF 'l!NT STUDY 
NAVAL STATION 
ll008rlm.T ROADS,~ NCO 

2-16 

E•t Pt. 

Graphic Sc•I• 

S.000 0 18.,000 36.000 FT. - - --·- - -

,.....2-4. 
Arw of Significant Flndln99 
Id St. Crom 



Caribbean Sea 

Flamenco Point 
Observation Post 

MTIAL •llBSllE'fT STUDY 
NAVAL STATION 
flOOUftL T ROADS, PU& ro RICO 

2-17 

~ 
north 

Graphic: Seal• 

0 2MI. ----- -
Fleur• 2-5. 
Area of Slgntftcant Findings 
at Culebn Island 



None of the activities conducted at the OP generated wastes that present 
threat to human health or the environment. The IAS team has concluded that th"' 
site does not warrant further study under the NACIP Program. 

2.4.9 Pico del Este. The AFWTF site at Pico del Este is located in the 
Luquillo National Forest, and provides air and surface radar coverage for the 
AFWTF operating area. No hazardous wastes have ever been generated here. The 
IAS team has determined that further investigation under the NACIP Program is 
not warranted at this site. 

2.4.10 NAVSTA Roosevelt Roads, West Annex, Aguadilla. This facility is 
located at the former Ramey Air Force Base at Punta Borinquen. Roosevelt Roads 
currently owns 11 buildings which were excessed by the Air Force in 1973. Two 
the buildings (Buildings 561 and 703) are leased to the Co111nonwealth of Puerto 
Rico, which in turn leases them for co111t1ercial use. All of the buildings have 
been declared excess and are awaiting disposal through the General Services 
Agency. There were no areas of contamination identified at this site. The IAS 
team has concluded that further investigation under the NACIP Program is not 
warranted. 
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CHAPTER 3. RECOMMENDATIONS 

3.1 INTRODUCTION. 8ased on the significant findings and conclusions, three 
sites on Vieques and 13 sites at Roosevelt Roads are recommended for Confirma­
tion Studies. No sites on St. Thomas, St. Croix, Culebra, or at the West Annex 
and Pico del Este were recommended for Confirmation Studies. Table 3-1 
presents a summary of the reconmended studies. A two-step Confirmation Study 
Ranking System (CSRS) was used to systematically evaluate the relative severity 
of potential problems at each site. 

3.2 CONFIRMATION STUDY RECOMMENDATIONS. 

3.2.1 Site l, Quebrada Disposal Site, Vieques. See Figure 3-1. 

Type of Samples: 

Number of Soil Samples: 

Frequency of SOil Sampling: 

Testing Parameters: 

Soil borings. 

Three samples consisting of three 
borings at each location composited 
into one sample. 

Twice; once each during wet and dry 
periods. 

Total organic carbon (TOC); total or­
ganic halogens (TOX); pH; oil and 
grease; purgeable organics; copper, 
c.ffromi1:1m, lead, and zinc (see Table 
3-2). 

Remarks: One series of three samples upgradient of the major deposits in 
the quebrada, one series of three samples at the northernmost 
edge of the deposits, and one series of three samples south of 
the North Shore Road (Route 70) just before the quebrada crosses 
underneath the road. Three samples will be taken from zero to 
six inches at each location and composited. 

3.2.2 Site 2, Mangrove Disposal Site, Vieques. The sampling is designed to 
establish the nature of the material disposed of at the site. See Figure 3-1. 

Type of Samples: 

NtJTiber of Soil Samples: 

Frequency of Soil Sampling: 

Testing Parameters: 

3-1 

Soil borings to determine depth of 
material disposed; composite split 
spoon samples. 

Four in disposal area. 

One time; positives will dictate the 
need for additional sampling. 

TOX; chromium, copper, lead, and zinc 
(see Table 3-2). 
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Site 
Number 

051-1 

051-2 

051-' 

051-5 

051-6 

Table '-1 

Sll4HARY IT R£ClH4£ttlAllONS, NAVAL STATION ROOSEVELT ROADS, Slll>Y Nl.Jti[R 051 

Site Nam 

~brads Disposal Site 

Mangrove Disposal Area 

IRFNA/HAF-4 Disposal Site 

Ar•y Cre•ator Disposal 
Area 

Langley Drive Disposal 
Site 

CSRS• 
Score 

9 

10 

17 

9 

9 

No. Soil 
Si.plea 

6 

8 

--

5 

Not to 
exceed 
15 

Verification 
(One li11e Study) 

Simpling 

No. Water 
Sa11pl88 

Lab Testing 
Parameters 

--

2 

. ' 
' 5 

I 

Ill:, lOX, pH, oil 
and grease, purgeable 
organics, Cu, Cr, Pb, Zn 

lOX, Cr, Cu, Pb, Zn 

l)}a~atr ical 
1~rylhydraz1ne 

diethyJenetri1111ne 

For water and soil: 
TOC, TOX, purgeable 
organics (water only), 
pH, chlorides, Cr, 
Cu, Pb, Zn. for 
containers: Depen­
dent on sampling tea• 
recOllll8ndation, on-site 
characterization, and 
ulti11ate disposal 
requirements. See 
Section ,.2.4. 

for aoil: TOC, TOX, 
purgeable organics, pH, 
chlorides. Same as for 
Site 051-5 (above), 
with cad11ita, chromium, 
lead, •ercury, nickel, 
copper, selenitn, and 
zinc. 

No. of 
Welle 

Characterization 
(First Year Effort) 

S&11plinq 

No. of 
Samples 

Lab feating 
Para11etera 

Dependent on positives from ver­
ification effort 

Dependent on positives from ver­
ification effort 

5 12 Positives 
fro11 veri­
fication 
analysis 

Soil sampling dependent on pos­
it i vea fro11 container a&111pling 

-
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Table J-1 

Site 
NUllber 

051-7 

051-8 

051-9 

051-10 

(Cont.) 

Site Nam 

Station Landfill 

Drone Waahdo~ 

PCB Diapoaal, Dry Dock 
Area 

Building 25 Storage Area 

CSRS• No. Soil 
Score Sample a 

2' --

9 7 (5 
COllpOBite) 

28 10 aed111ent 
corea with 
RecOllllllenda-
lion 2 

17 1 
(up to an 
additional 
19) 

Vurificstion lllsrscterizstion 
(One li- Study) (first Year Effort) 

S!!!f!li~ S11111oling 

No. Water Lab Testing No. of No. of Lab Testing 
Se11J>le8 Paramstera Welle Samplea Parameters 

e to 14 for grooodwate r 1 Peati- -- -- --
c idea, PCBa, pH, and 
apeclfic conductance; 
purgeable or~!W"lica, 
Cr, Cu, Pb, n. for 
•drtm ditch•1 Oil and 
greaae, TOC, ~d TOX 
frOll a grab sample. for 
containera1 See Sitea 
051-5 and 051-6 (above). 

... - TDC, oil and gresae -- -- --

-- Rec01111endation 11 Via- -- -- --
! ual and 118gflel011Bter 

survey of area; sediment 
grab samples tolhere indi-
cated; PCB analyaia. 
Rec011111endation 21 · J a11111-
~lea frOll each core at 0 to 

2 inches, 24 to J6 inches, 
48 to 60 1nchea; PCB anal-
yaia. 

-- for soil: PCBa and poai- -- -- --
lives fro• containers. 
for containers: See Sitea 
051-5 and 051-6 (above). 
for tranafor11111r sample: 
PCBa. 
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lable 3-1 

Site 
Ht.her 

051-11 

051-12 

051-U 

051-14 

051-15 

(Cont.) 

Site Na.a 

Building 145 

IMO Way Road fuels far11 

Tanks 210-217 

[naenada Honda Shoreline 
and Mangroves 

Substation 2 

CSRS• No. Soil 
Score s-plea 

19 --

2' 27 

16 50 

15 Not llOre 
than 10 
grab 
aaaplee 

20 6 

Verification lllaracterization 
( ~e Time Study) (firet Year [ffort) 

s!!!!I! l i!!!J Supling 

No. Water Lab Testing No. of No. of Lab Testing 
Samples Par898tera Welle Seaiplea ParBA1etere 

1 for containers: See -- -- --
Sites 051-5 and 051-6 
(above). for stand-
ing Meters poaitivea 
frOll previoua aa11pling 
by IAS teaa. 

-- Soil and leaching pit -- -- --
grab a~le1 Oil and 
grease, lead. 

Aa :8ncoun- follDMing infrared -- -- --
tered photography and ter-

rain conductivity 

I studies, borings to be 
aade in the indicated 
areas. Soil and any 
groundMater encountered 
Mill be analyzed for 
purgeable organics, 
total lead, and TOC. 

-- Oil and greaee fol- -- -- --
loMing visual inspec-
ti on. 

-- PCBs -- -- --
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Table J-1 (Cont.) 

Site 
NUlllber Site Na• 

051-16 Old Power Plant, 
Building JB 

051-18 Peat Control Shop 

• Conf1rmet1on Study Ranking System 

' 
CSRS• No. Soil 
Score S•plea 

11 6 

23 22 

Verification Characterization 
(h Ti•e Study) (riret Year Effort) 

S811J>ling SB111plinq 

No. Water lab Testing No. of No. of lab Testing 
Ss11ples Para.stere Welle Sa111plee Para•etere 

-- PCBs, 011 and grease -- -- --

-- Peet ac ides -- -- --
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Parmeter Soil 

TOC 9060. 

TOX NA 

Chlorides 325.3t 

Peaticidea 0090• 

PCB 0090• 

Purgeable Halocarbons NA 

Oil ald Grease 413.Zt 

Cadmiun 7131• 

ChranilJll 7191• 

Mercury 7471• 

Total Lead 7421° 

Nickel 7521" 

Copper 7210• 

Seleniua 7741• 

Zinc 7950• 

Methods 

Table 3-2 

ANALYTICAL METH(])S 
(By Method Nunber) 

Sample Type 

F'rean- Saline 
Water Water 

415 .1 t 415.1t 

9020• 9020• 

325 .3t 325 .3t 

608* 608* 

608• 608• 

601* 601* 

413.2t 413.2t 

213.Zt 213.Zt 

218 .2t 218 .2t 

245.1t 245.1t 

239 .Zt NA 

249.2t 249.Zt 

2Z0.1t 220 .1 t 

270.3t 270.3t 

289. 1t 289 .1t 

JrlJll Dr1.111 
Liquid Solid 

9060. 9060. 

9020· NA 

325.3t 325 .3t 

eo8o• eoeo• 

eo90• eo90• 

NA NA 

NA 413 .2t 

7131° 7131. 

7191° 7191° 

7470° 7471" 

7421• 7421. 

7521° 7521· 

7210• 7210° 

7741• . 7741° 

7950° 7950• 

•"Teat Methods f'or Evaluating Solid Waats, Physical/Chemical Methods," SW-846, Znd 
Edition, USEPA, 1982. 

t"Methods f'or Ch .. ical Analysis of Water and Wastes," EPA-600/4-79-020, USEPA, March 
1983. 

*"Methods f'or Organic Che11ical Analysis of Mlllicipal and Industrial Waate Water," 
EPA-600/4-82-057, USEPA, July 1982. 
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Remarks: The soil borings will be spaced in the. site on both side 
North Shore Road (Route 70) where surface evidence of dispo~ 
(burned debris, etc.) can be seen. The borings will be used to 
determine distance to the water table and the depth to which 
disposed material can be found. The samples will be taken from 
zero to six inches, and from the deepest six inches of disposed 
material, and composited. The samples will be visually in­
spected for debris when taken. 

3.2.3 Site 3, IRFNA/MAF-4 Disposal Site, Vieques. The purpose of this sam­
pling effort is to establish if contaminants from fuel disposal have persisted 
and are present in the livestock water source. See Figure 3-1. 

Type of Samples: Surface water grab sample; soil bor­
ings if positives are found during 
the first sampling. 

Frequency of Sampling: Twice. 

Testing Parameters: Unsymmetrical dimethylhydrazine 
(Udmh), diethylenetriamine. 

Remarks: The samples should be taken at high flow and low flow condi­
tions. 

3.2.4 Site S, Army Cremator Disposal Area. See Figure 3-2 

Type of Samples: Ground water, soil, and container 
samples. 

Ground Water Monitoring ~ells: Five; three on-site and two off-site. 

Frequency: Quarterly, for one year. 

Testing Parameters: TOC, TOX, purgeable organics (water 
only), pH, chlorides; copper, chro-
mium, lead, and zinc (see Table 3-2). 

Remarks: Ground Water and Soil: If screening of the composite soil 
samples taken while boring or of the ground water identifies any 
contamination, additional samples and analyses will be required. 

Containers: Each intact container (SS-gallon drums, pails, 
etc.) should be opened and sampled, using extreme caution. Sam­
ple analysis parameters will be decided based on the best pro­
fessional judgment of the sampling team (only skilled, experi­
enced personnel should undertake this operation) combined with 
an in-field ambient characterization by flame- and photo­
ionizing detectors. Table 3-3 contains a generalized procedure 
for container opening, sampling, and analysis. Parameters anal­
yzed for should include, but not be limited to, the following: 
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Table 3-3 

CONTAINER OPENIJIG AM> SAHPLIJIG PROCEDURES 

The opening and saapling of _containers used for the disposal of hazardous material is 
rated as one of the moat potentially dangerous operations undertaken by hazardous waste 
investigators. The poasibility of major releases of material by container rupture, fire, 
or explosion is a real one, and threatens not only the field workers but also the· sur­
rounding populace and envirorwent. The procedures discussed below have been used suc­
cessfully many times in the field by experienced trained personnel; under no circun­
stances should they be considered for use by inexperienced personnel. 

Operation 

1. Establish Operational 
Boundaries 

z. Establish Operational 
Procedures 

3. Undertake Operations 

Discussion 

A. Define exclusion area, segregation area, disposal 
staging area, conta1ination reduction area, personnel 
and equiJment decont•ination area, command post, 
safety observer peat, laboratory and analysis area, 
dress-out area, and parking/visitors area. Establish 
dotinwind vapor hazard area, and secure perimeter. 
Establish first-aid station. 

Designate operations manager (OM); site safety officer 
(550); lllbient lllOl"litoring te•, docuaentation team, 
s•pling te•, dtte1>n te•, chain-of-custody te•, work 
party, equiJm~t coordinator, and C011111unications/log­
book coordinator. Deteniine connunicat ions means ( at 
least two of ech network), procedures, and emergency 
evacuation notification. Determine and publish evacua­
tion procedures (on-site, innediate surrounding area, 
and general SYacuation). Establish air-monitoring sta­
tions and action levels. Coordinate with fire depart-
11ent, hospital, lllbulance and emergency rescue teams, 
and police. Determine need for creation of restricted 
air zone. Establish media coordination. Establish 
vehicle 11Sintenance and fueling area. 

A. OM/550 determine level of protection, work regime, 
decont .. ination procedures, and other safety measures. 

B. Re.ave and segregate containers for sampling. Unstack 
or unpile containers, using drt11 grappler, drlJll slings, 
grabbers, all-terrain forklifts, etc. Overpeck all 
containers that leak or rupture. Neutralize spills; 
evaluate need for evacuation at the time of each spill. 
Stage empty containers for disposal. Segregate contain­
ers by !ize or type, being· particular! y cautious of 
drums ct>ntaining acids/caustics. Immediately notify the 
OH/550 of 1r1y containers that are corrugated, made of 
stainleas steel or other exotic metals, are distended or 
burned, or have reinforcing bands. 00 NOT ~VE THESE 
DRUMS. Notify the OH/550 of any reactions. 

c. Doc1.111entation. Label each container with a t11ique nun­
ber. Photograph each container. Record all markings 
and labels. 
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-Table J-J (Cont.) 

Operation 

J. Undertake Operations 
(Cont.) 

4. Site Safety Consid­
erations 

Discussion 

D. Open and sample. Opening wil 1 be done by remote means, 
such as a three-foot copper-berylli1.111 spike on a backhoe 
bucket, with the operator protected by a 1/4-inch Plexi­
glas& splash shield and a J/4-inch Lexan blast shield. 
Infol'lll OM/S50 of any reactions. Overpack any leaking 
drtJRa or containers; evaluate need for evacuation. 
Using glass thief, scoopula or other appropriate method, 
take two eight-ounce samples in wide-mouth EPA-prepared 
glasa jars with Teflon-lined lids, labeled with the dr1.111 
nunt>er. Note appearance of contents on S&111ple record. 
Note any reactions (strong acids or oxidizers). Give 
one smiple to laboratory for anal yaia; hold second san­
ple in secure storage area. 

E. Analyze. Each drun will be monitored with a radiation 
indicator, explosive vapor indicator, and fl .. e or 
photoionization device. Record all readings. Evacuate 
work party .illnediately if radiation readings are above 
10 millREMS per hour, or an explosive atmoaphere exists. 
Determine need for additional evacuation. Analyze sam­
ples for par•eters ·neceaaary for acceptance at per­
mitted disposal site; these may include, but will not 
necesaarily be restricted to, the following categories: 
pH, sulfides (pH 7 or higher), cyanide (pH 4 or higher), 
hydrogen cyanide, fl-ability, reactivity (air, \Ohich 
is uaually evident, 1r1d wmter), reduction and oxidation 
potential (redox), chlorinated hydrocarbona, PCBa (less 
than 50 ppm, 50 to 500 ppm, greater than 500 ppm) , 
organics with.. flashpoints greater or leas than 60•c, and 
neutral aqueom. ~-k analysis on sa1ple record and on 
each container. 

F'. Segregate ·for disposal. Reseal containers ( overpack, 
new b~a, or absorbent pads with bentonite sealer). 
Segregate for disposal, taking care to have adequate 
spacing between inc011patible materials. Insure the con­
tainers meat Department of Transportation standards for 
transport to dispoal area. If containers are to be 
held for any length of ti11e, secure the area, store off 
the ground, and protect frOll elements. 

G. Decont•inate and dispose. Arrange for disposal with 
pel'lllitted facility. Note: The individual signing the 
transportation mani feats should have sufficient author­
ity to match the liability he is incurring. Decont1111i,­
nate (on 8 daily basis) all personal equipment; kesp as 
11any tools and equipment as poeaible down range to mini­
mize daily decon. Decont•inate uaing hydroblasters, 
ste• jennya, detergents, decon solutions, scrubbing, 
soaking, or scraping. Contain all decont•ination solu­
tions and wan wmters; dispose of properly. Throw away, 
rather than decont•inate aa much as econ0111ically fea­
sible; dispose of properly. Teat soils and determine 
need for diapoal of cont•inated material. Dispose of 
oil, oil Fil tera, hydraulic fluid , and air Fil tars on 
vehicles and machinery uaed downrange. OM/S50 will 
certify all tools, equipment, and vehicles 88 clean and 
ready for uae by unprotected persomel. 

All on-site workers will probably require Level B pro­
tection (appropriate dermal protection and self­
contained breathing apparatus). The appropriate sec­
tions of 29 CF'R 1910.34 must be adhered to 88 well as 
other applicable OSHA regulations. 

Source: Ecology and Env i ronaient , Inc. 1984. 
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pH; radiation; sulfides; cyanide; flarrmability; reactivity (r 
and water); redox potential; chlorinated hydrocarbons; PCb_. 
organics; and neutral aqueous solutions. 

3.2.5 Site 6, Langley Drive Disposal Site. See Figure 3-3. 

Type of Samples: 

NtJTiber of Samples: 

Frequency of Sampling: 

Testing Parameters: 

Ten to 15 samples of container con­
tents; soil, as necessary (not to ex­
ceed 15 samples). 

Sample each drum and other contain­
ers, particularly the glass contain­
ers of pellets (see Table 3-3 for 
procedures). If drum contents are 
determined to be hazardous, soil 
samples should be taken in and around 
their locations and analyzed. 

One time. 

TOC, TOX, purgeable organics (water 
only), pH, and chloride; copper, 
chromium, lead, and zinc (see Table 
3-2). 

Remarks: The area should be thoroughly traversed to determine location of 
all drl.ITIS and other disposal areas. Samples taken from the • 
to 15 rusted-out drums should include portions of the greeni~ 
crust and white, plaster-like inner material. Any containers 
that are closed should be opened only by experienced personnel. 
If the drum contents are not hazardous, consideration should be 
given to mitigative actions such as removing the drums and other 
debris. 

3.2.6 Site 7, Station Landfill. See Figure 3-4. 

Type of Sample: 

Ground Water Monitoring Wells: 

Frequency: 

Testing Parameters: 

3-12 

Ground water, "drum ditch" grab sam­
ples, and container contents, as ap­
propriate. 

Eight new wells and up to six exis­
ting wells, if they can be developed. 

Quarterly, for one year. 

Ground water: Pesticides, PCBs, pH, 
and specific conductance; purgeable 
organics and copper, chromium, lead, 
and zinc (see Table 3-2). 

Containers: See Section 3.2.4. 
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Drum Ditch: Oil and grease, TOC, TOX 
(see Table 3-2). 

Remarks: If ground water screening identifies any contamination, addi­
tional samples and analyses will be required. The monitoring 
wells that were previously installed by the U.S. Geological 
Survey at the landfill and the sampling conducted were intended 
solely for drinking water analysis and may not have adequately 
defined the nature and extent of contamination by hazardous 
material. The sampling was only conducted on a one-time basis. 
It is probable that all of the U.S. Geological Survey monitoring 
wells have since been destroyed by landfill operations. Those 
still intact should be developed, if possible, and sampled. The 
ground water monitoring wells suggested above will detect con­
taminant migration from the drum ditch. 

The piles of material inaccessible to the IAS team from the 
ground should be examined for intact containers, ~hich should be 
opened and sampled only by skilled, experienced personnel. 
Samples analysis parameters will be decided based on the recom­
mendations of the team leader. See Table 3-3. 

3.2.7 Site 8, Drone Washdown. See Figure 3-5. 

Type of Samples: 

Number of Soil Samples: 

Frequency of Soil Sampling: 

Testing Parameters: 

Soil borings. 

F-ive composite samples from the 
drainage ditch; one near Building 229 
for background; and one from the 
spill area at Building 860. 

One time, for verification. 

TOC, oil and grease (See Table 3-2). 

Remarks: Samples to be taken upstream and downstream of the probable en­
try point Qf the drone washdown fluids into the drainage ditches 
north, south, and southeast of the site. Three samples to be 
taken.from each point in ditch bottom, at zero-to six-inch 
depth, and composited. If contamination is found, the ditches 
should be sampled to their eventual termination point in the 
mangroves. Sampling of the ground around Building 860 also will 
be necessary to determine the extent of contamination. Sampling 
at Building 229 will establish background levels existing from 
normal airfield operations. 

3.2.8 Site 9, PCB Disposal, Dry Dock Area. See Figure 3-6 

Reco111T1endation 1: It is recomnended that an underwater visual inspection 
and magnetometer or metal detector survey be conducted 
by the Explosive Ordnance Team first. If intact cans 
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(or magnetometer readings) indicating concentrations o 
ferrous rnetal are found, a biased grab sampling shot 
be conducted in the immediate vicinity of the item_. 
See Figure 3-6. 

Type of Samples: Sediment (grab). 

Number of Samples: One sample per each area of magnetic 
anomally or cans. 

Testing Parameter: PCBs. 

Recormiendation 2: If the visual and magnetometer survey does not reveal 
heavy concentrations of metal or the presence of five­
gallon cans, the following sediment sampling program is 
recorrmended. 

Type of Samples: Ten sediment cores taken with a pis­
ton coring device. 

Number of Samples: Thirty; three from each core taken 
from the depth intervals O to 12 
inches, 24 to 36 inches, and 48 to 60 
inches. 

Testing Parameters: PCBs. 

Remarks: Ten sediment cores, each 60 inches long, to be taken with 
piston coring device at the locations indicated on Figure 3-6. 

3.2.9 Site 10, Building 25 .Storage Area. See Figure 3-7. 

Type of Samples: 

NllTiber of Samples: 

Testing Parameters: 

3-18 

Container contents and soil. 

Containers: One sample from each 
drllTI or other container in the area 
around Building 25 and the trans­
portation lot of Building 31. One 
sample from the leaking transformer. 

Soil: One sample from the stained 
area where the transformer has 
leaked. Up to 19 additional soil 
samples (zero to six inches) taken 
throughout the disposal area, 
particularly in areas of spills, 
stains, or stressed vegetation. 

Containers: See Section 3.2.4. 
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Transformer: PCBs. 

Soils: Stained soil near transformer 
should be tested for PCBs. Analysis 
of other soil samples to be conducted 
after analysis of container contents; 
analyze soils for positives shown by 
container analysis. 

Remarks: It is recommended that the disposal area be restricted to pre­
clude possible exposure of base personnel. Based on the site 
inspection, some drums show severe corrosion about the seals. 
Extreme caution must be taken so as not to release drum 
contents. Only trained, experienced personnel should open, 
sample, and move the drums and other containers (see Table 
3-3). 

3.2.10 Site 11, Building 145. See Figure 3-8. 

Type of Samples: Sample from each container; grab sam­
ple of standing water in the build­
; ng. 

Frequency of Sampling: Once. 

Remarks: Those containers previously s~~pled by the IAS team should r 
disposed of in an appropriate manner based on the results of tt.~ 

analysis conducted by LANTNAVFACENGCOM. Results of these 
analyses indicate the majority of the material is extremely 
flaninable. The remaining containers (about 100 five-gallon 
pails and 25 55-gallon drl.111s) should be sampled in accordance 
with the procedures outlined in Table 3-3, and properly disposed 
of. Prior to this sampling, the standing water in the building 
should be sampled; testing parameters should be based on the 
positives obtained by LANTNAVFACENGCOM mentioned above. 

3.2.11 Site 12, Two Way Road Fuels Farm. See Figure 3-9. 

Type of Samples: Soil and 1 eaching pit liquid. 

Nl.111ber of Samples: Nine s 0 i l ; one liquid grab sample 
from leaching pit. 

Frequency of Sampling: One time. 

Testing Parameters: Oil and grease, lead (see Table 3-2). 
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Remarks: Nine soil samples, as shown on Figure 3-9, anq a grab sample 
from the leaching trench downgradient of the tanks should be 
taken. Samples will be taken at zero to six inches, 24 to 30 
inches, and the last six inches before ground water. Soils will 
be visually examined at the time the samples are taken. Augering 
south of Tank 83 should be deep enough (perhaps as much as 10 
feet) to sample the sludge buried there. 

3.2.12 Site 13, Tanks 210 to 217. See Figure 3-10. 

Type of Samples: 

Number of Samples: 

Frequency of Sampling: 

Testing Parameters: 

Soil; sludge if found; ground water 
(see remarks). 

50 each. 

One time. 

Total lead, purgeable organics, TOC 
(see Table 3-2). 

Remarks: Prior to any soil boring being conducted, an attempt should be 
made to obtain infrared photography of the tank sites, prefer­
ably historical, to determine the actual disposal areas. The IAS 
team did not find any infrared photos during its records search; 
it is probable that classified photos or information from other 
remote sensing devices can be made available. A terrain conduc­
tivity survey of the sites can also be made. This would neces­
sitate removal of some portion of-the vegetation (this is also 
necessary to conduct boring activities). The soil borings will 
be as much as eight to 12 feet deep in areas indicated by the 
infrared photos or terrain conductivity survey. Samples will be 
taken on a grid basis to define the extent of contamination. 
Soil borings will be examined, and those samples showing stains 
or containing sludge will be analyzed. Only ground water en­
countered will be sampled. If bedrock is encountered without 
any sludge or discolored soil being found, a sample of the six 
inches of soil in contact with the bedrock will be analyzed. 

3.2.13 Site 14, Ensenada Honda Shoreline and Mangroves. See Figure 3-11. 

Type of Samples: 

Testing Parameters: 

Visual inspection; grab samples not 
to exceed 10. 

Oil and grease; see Table 3-2 

Remarks: A light inflatable raft (e.g., Avon, Zodiac) should be used to 
conduct a waterside survey of the mangroves, as shown on Figure 
3-11. The mangroves will be inspected for tar balls, oil stains 
on vegetation, and discolored-soil. Grab samples will be taken 
as appropriate. The impact of the material and need for mitiga­
tive action will be determined following analysis. 

3.2.14 Site 15, Substation 2. See Figure 3-12. 
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Type of Samples: 

Number of Samples: 

Frequency: 

Testing Parameter: 

Soil (hand augered). 

Six; one per each boring taken over 
the zero to 12-inch depth interval. 
One samole each taken to the north, 
west, and south of the building; 
three samples taken equally spaced 
east of the building. 

Initial sampling effort at this time. 

PCBs (see Table 3-2). 

Remarks: Care should be taken to clean auger between samples to prevent 
cross contamination. 

3.2.15 Site 16, Old Power Plant, Building 38. See Figure 3-13. 

Type of Samples: 

NlJTiber of Soil Samples: 

Frequency of Soil Samples: 

Testing Parameters: 

Soil (hand augered) . 

Six, each over the zero to 12-inch 
depth interval . 

Initial sampling effort at this time. 

PCBs, oil and grease (see Table 3-2). 

Remarks: Two samples to be taken from the 0-il-stained ground northwest of 
the building; four samples to be taken on a grid basis in the 
area to the north and northeast of the building. Care should be 
taken to clean auger between samples to prevent cross contamina­
tion. 

3.2.16 Site 18, Pest Control Shop. See Figure 3-14. 

Hand-Auger Soil Borings: Twenty-two. 

Number of Samples: Twenty-two; one composite taken up­
gradient in the drainage ditch; one 
composite downgradient; one sample 
near the road for background; and 19 
samples in a grid pattern. 

Testing Parameter: Pesticides (see Table 3-2). 

Renarks: Care should be taken to clean the auger between samples to pre­
vent cross contamination. If contamination is detected in the 
drainage ditch, additional sampling will be necessary to deter­
mine the extent and degree of contamination further upgradient. 

3.3 GENERAL RECOMMENDATIONS. All sites reco11111ended for Confirmation Studies 
or for mitigative action should be designated on the base maps. The sites 
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should be entered into the facility ~aster Plan with a description of ti 
proposed Confirmation Studies or mitigative actions. Any planned activities in 
these areas· should be reexamined in light of the potential hazards that ~ight 
be present on the site. 

A separate series of recommendations for immediate mitiqative actions to be 
undertaken at specific sites and to limit certain planned activities has been 
forwarded by NAVENENVSA to LANTNAVFACENGCOM. 
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CHAPTER 4. BACKGROUND 

4.1 NAVSTA ROOSEVELT ROADS. 

4.1.1 General. NAVSTA Roosevelt Roads is located on the east coast of Puerto 
Rico in the municipality of Ceiba, approximately 33 miles southeast of the 
capital City of San Juan (see Figure 2-1). The nearest major town is Fajardo, 
which is 10 miles north of the station. Immediately to the west of the station 
and adjacent to its western boundary is the town of Ceiba. 

NAVSTA Roosevelt Roads encompasses over 33,500 acres of land, consisting of 
seven land holdings (see Table 4-1). A portion of the Navy's real estate 
assets in.Puerto Rico are currently in the process of being excessed, with the 
potential recipient being the Conmonwealth of Puerto Rico. Major facilities 
and land areas having this status are: 

• NAVSTA San Juan and other facilities in Metropolitan San Juan; 
• Naval Conmunication Station (NAVCOMSTA) Fort Allen; and 
• Roosevelt Roads West Annex. · 

The primary mission of the Roosevelt Roads Naval Complex is to provide full 
support for Atlantic Fleet weapons training and development activities. 

4.1.1.1 Adjacent Land Use. NAVSTA Roosevelt Roads is bordered on all sides 
but the west by the Caribbean Sea. Located to the southwest is agricultural 
land use and Bosque Estatal de Ceiba, which is a-mangrove forest adjacent to 
the station's western border from south to north are several settlements, 
including Esperanza, Daguao, Quebrada Seca, Aguas Claras, and the town of 
Ceiba. The town of Ceiba has the largest population in the vicinity of the 
station, with 15,000 people in an area of approximately 27.5 square miles. 
Land use in these adjacent settlements is primarily residential, with some com­
mercial uses interspersed. There are no industrial uses adjacent to the 
station. 

There have been no instances in the past of contamination of station properties 
by adjacent land uses. 

4.1.2 History. The present site of NAVSTA Roosevelt Roads, Puerto Rico, was 
first considered as a possible location for a Naval base as early as 1919. A 
report by LT Robert L. Pettigrew (CEC) USN in that year discussed the possi­
bility, availability, and comparative advantages of several locations in the 
Vieques area, where no Naval activities existed at the time. Nothing further 
developed until U.S. involvement in World War II appeared inevitable. In 
letters to the Chief of Naval Operations (CNO) dated 13 and 15 May 1940, 
Captain R.A. Spruance, USN, Conmandant of the Tenth Naval District, stated the 
need for a Fleet Base in the Puerto Rico area, and referred to LT Pettigrew•s 
1919 report. 

The advantage of the Roosevelt Roads site, in addition to its location midway 
between Guantanamo Bay and Trinidad and its remoteness from the San Juan metro­
politan area, included a strategic position; the availability of various sup­
porting bases on San Juan and St. Thomas; the excellent land for positioning 
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Table 4-1 

NAVAL STATI~ ROOSEVELT ROADS 
LAI'() HOLDINGS 

Land Holding 

• Naval Station Roosevelt.Roads 

• Viequea E89t (Atlantic Fleet Weapons 
Training Facility Ranges, ~ 
Garde, and East Maneuver ArH) 

• Viaquea West (Ordnance Storage Area) 

• Culebra (Fl .. ingo Point) 

• St. Thane (Crown Mountain) 

• St. Croix (Underwater Tracking Range 
and St. Georges Hill) 

Total 

Source: LANTNAVFActNGCCJ4, 1981. 
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Acres 

8,055 

14,516 

8,Cl31 

87 

7 

7 

76 

30,829 



coast artillery guns surrounding the area; the large size and available pro­
tection of the anchorage; the availab~lity of sites for aircraft landing 
fields; the availability of three entrances; the short distance to water too 
deep for enemy mining; and the availability of a well sheltered bay on the 
mainland of Puerto Rico for piers to be used in connection with a shore estab-
1 ishment built on the adjoining land. 

Roosevelt Roads was envisioned as a major operating base, the keystone of the 
Caribbean Defense System, with a thoroughly protected anchorage, a major air 
station, and an industrial establishment capable of supporting a large portion 
of the fleet under war conditions. It was intended that this base should fur­
nish logistic support to the outlying secondary air bases at Antigua, St. 
Thomas, and Culebra, and that it would have facilities to provide the necessary 
support services for 60% of the Atlantic Fleet. The project was expected to 
cost $108,000,000. It is frequently stated in various references that "in the 
event Great Britain was overwhelmed by the Axis Powers, Roosevelt Roads was to 
become the new operating port for the British Fleet. 11 This is a popular belief 
today, and while nothing in official military documents concerning the Carib­
bean area can be found to substantiate this, it is quite possible that such an 
agreement did exist at high planning levels. 

When the United States Naval Operating Base, Roosevelt Roads, was commissioned 
in 1943, it was far from being the finished product of the 1940 plan. The es­
sential operations and industrial portion of the projected base were completed 
in three years. By now, however, it was clear to the Allied leaders that due 
to the location of most Allied operations, a base of the intended size would 
not be necessary in the Caribbean. 

On 1 September 1944 it was redesignated United States Naval Station Roosevelt 
Roads by the CNO, and in November of the same year it was placed in caretaker 
status under the supervision of a Public Works Officer, assisted by a small 
detachment of Seabees and a large labor force of local civilians. Placed in a 
maintenance status in the spring of 1945 it was again established as Naval 
Operating Base, Roosevelt Roads, Puerto Rico, on 1 April 1947. During these 
changes of status, the base was utilized primarily as a training site for 
portions of the Atlantic Fleet, and acted as an important refueling station. 

In 1957 Roosevelt Roads was once more designated a Naval Station and given an 
entirely new mission. Because of its location, and the facilities already in 
existence on the base, Roosevelt Roads was chosen for development as the 
primary center for Fleet Guided-Missile Training Operations in the Atlantic. 

When the base's original buildup was curtailed in 1943, many of the important 
facilities had been completed, including a dry dock 1,088 feet by 145 feet 
which is still among the world's largest, capable of receiving any ship; a 
machine shop to repair and service such ships as might arrive; a water supply 
system; a power plant; and fuel storage facilities. Dredging of the harbor, 
c001pletion of the airfield, and completion of ammunition storage facilities 
were accomplished soon thereafter. With these completed there was no further 
expansion until 1957. 

One of the first steps in the 1957 expansion of Roosevelt Roads was the acqui­
sition of the U.S. Army's old Fort Bundy, an area which now comprises the 
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southern portion of the station. Fort Bund~ was established in 1940 as the 
headquarters for all coast artillery emplacements in the area; its mission was 
to provide defenses against enemy attack while the Naval base was under con­
struction. Training and maintenance became the garrison•s primary tasks. In 
1947 the post was placed on standby status, and reopened within a year as 
headquarters for the 504th Field Artillery Battalion. When the 504th departed 
for the Canal Zone in 1950, Fort Bundy became inactive and was acquired by the 
Navy. 

At dedication ceremonies for Roosevelt Roads on 21 May 1959, the airfield was 
named Ofstie Field in honor of the late Vice Admiral Ralph A. Ofstie, a dis­
tinguished leader in Naval aviation. The primary runway was extended to 11,000 
feet and is capable of handling any existing jet aircraft. Numerous buildings 
and facilities were also erected to support the guided-missile mission. 

Roosevelt Roads has provided support for various special and joint exercises 
that are held annually in the Caribbean waters (Operation Springboard, CARIBEX, 
etc.) for the Atlantic Fleet as well as for foreign navies. 

Roosevelt Roads also provides support to tenant activities. The history of the 
Atlantic Fleet Weapons Training Facility (AFWTF) began with the Guided-Missile 
Operations Control Unit (GMOCU). In July 1963 AFWTF was commissioned as a 
separate activity. In July 1967 AFWTF activated its computerized Central 
Command and Control System (CCCS). The new CCCS is oriented around the Naval 
Tactical Data System (NTDS), allowing a rapid exchange of data between ships 
and aircraft exercising many miles apart at sea. The inauguration of the CCCS 
marked another milestone in the evolution Qf the Roosevelt Roads Complex as one 
of the largest, most technologically advanced training complexes in the world. 
A Remote Data and Drone Control System (RDDCS) was added to the CCCS in Septem­
ber 1968. This system provides for the control of drones from the Range Opera­
tions Center (ROC) instead of the three separate drone control sites located at 
the Naval Station and on St. Thomas and St. Croix. 

During the early 1970s the closure of Naval Station San Juan brought four major 
coomands to Roosevelt Roads: Commander, Tenth Naval District; Commander, 
Caribbean Sea Frontier Conmand; Antilles Defense Comnand; and Conmander, South­
ern Atlahtic. 

4.1.2.1 Historical Sites. To date no systematic archaeological survey has 
been conducted at NAVSTA Roosevelt Roads. However, various sitings of aborig­
inal rock carvings (petroglyphs) on clusters of rocks located at the waters 
edge of Ensenada Honda were doc1JTiented as early as 1893. The petroglyphs are 
in good condition and can be viewed by boat from Ensenada Honda. Past surveys 
have also identified various primitive campsites and village sites within the 
area of the station. 

4.1.3 Legal Actions. The only environmental litigation which has ~een ~rought 
against NAVSTA Roosevelt Roads is the Romero vs. Brown case concerning V1eques. 
This litiqation is discussed in Section 4.2.3. 

4.1.4 Biological Features. 
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4.1.4.l Ecosystems. Within NAVST.~ Roosevelt Roads property there are four 
distinct ecosystems, the upland forest, mangrove, marine, and freshwater 
ecosysterns, which are discussed in the following subsections. 

4.1.4.1.1 Upland Forest Ecosystem. Upland forest areas include coastal dry­
wood forests, beach strand association, and grassland areas. The upland forest 
is typified by trees with compound or simple leaves that are succulent or 
leathery, with broad expansive crowns. These trees rarely exceed 45 feet in 
height. Coppicing is co1T1Tion at the Naval Station, and results in the pr0duction 
of dense stands of relatively small trees. The most colTITion tree species of the 
upland forest are listed in Table 4-2. Beach strand vegetational indicators 
are also listed in Table 4-2. 

The upland forest ecosystem functions as an inhibitor of erosion, while it con­
currently aides in ground water recharge. This type of habitat is principally 
utilized by avian species. 

4.1.4.1.2 Mangrove Ecosystems. Mangrove ecosystems are self-maintaining 
coastal landscape units which couple upland terrestrial and coastal estuarine 
ecosystems; as such, they are perhaps the most important habitat type encom­
passed by Naval Station Roosevelt Roads. The three main species of mangroves 
are the red mangrove (Rhizophora mangle), black mangrove (Avicennia nitida), 
and white mangrove (Laguncularia racemosa). The red mangrove 1s capable of 
withstanding high salinities, and 1s generally found growing in pure stands on 
the seaward edge of a mangrove forest, becoming mixed with other species 
farther inland. The black mangrove is also tolerant of high salinities. It is 
not morphologically adapted to withstand prolonged submersion, although it is 
reportedly much more tolerant of shallow stagnant--water than either the red or 
white mangrove. Thus it is generally found just landward of the red mangrove. 
White mangroves are the third species of importance at Roosevelt Roads; they 
are generally found on upland areas which are rarely subject to inundation by 
the sea. 

Variations in structure and composition of mangrove forests are dependent upon 
such limiting factors as elevation, drainage patterns, tidal fluctuations, 
salinity, size, and geomorphology of their respective watersheds. 

Three recognized mangrove associations occur at Roosevelt Roads: riverine, 
fringe, and basin forests. The basin forest is typified by a predominance of 
black and white mangroves, with a few red mangroves interspersed. This 
association is generally found in shallow depressions landward of the beach 
ridge or a fringing mangrove. 

Fringe forests, dominated by red mangroves, are found in direct contact with 
the sea along the shoreline as well as inland along the banks of tidal 
channels. 

Riverine mangrove forests are situated along the banks of freshwater drainages. 
They are characterized by a dominant fringe of red mangroves along the shore-
1 ine, which gives way to a mixture of red and black mangroves to landward. 
Table 4-3 gives the acreages of the major mangrove areas and their associated 
lagoon systems on the station. 
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Table 4-2 

SPECIES IN>ICATORS OF' COASTAL DRYWOOO f"OREST 
A1CI BEAOf STRAM> ASSOCIATIIJ4 

Scientific N-. 

Co•tal Dr~ f"oreet 

Bunera sillarlila (L.) Sarg. 

Proaapi• ju.liflora (Sw.) DC 

Pictetia aculeata (V.nl) Urben 

!:!:.!2! buceru L. 

Guaiacua oft'icinale L. 

Guaiacu1 sanct ... L. 

1.euc ... a glauca (L.) Benth. 

Tmarindua ~ L. 

~ ..:racantna HlllD. ! ~1. 

Acacia funni.,a (L.) Willd. 

Melicoceu8 biJ15atua Jecq. 

Bech Stl'Md Aaaociation 

Suri.,• aritille 

Cocal.Clba uvitera 

.£252!. nuci fera 

Canacupu! erectua 

Hippa1are 118neinella 

Saurc.: Ewl and Whitmore, 1'7'3; and 
l.ittle and Wadewarth, 1964. 
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ea..., ~-
( Sp11nieh, English) 

Almaciga, turpentine tree 

Mnquite 

Tachuela 

llcu 

G4.lay-=-n 

Guayacmn blwico 

Zarcilla, leedtree 

r-rinda 

T...arindD silv .. tre 

Sweet acacia 

Bay ceder 

Seagr..­

Cocanut 

Buttonbueh 

Manz.,illa 



Table 4-J 

MANGROVES AT NAVAL STATION ROOSEVELT ROADS 

Area in Acr ... 

Shoreline 
Site Mangrove Lagoon Def or•ted : (rwilH) 

Hachm ass 1.\0 170 16 1),0 

EitHnada Honda 470 JS ZJO )J 6.5 

Rfo Daguao 460 11 1S J J.4 

Pt..tta F'iguer• 16Q 6 o o z.o 

Iala Pineroa 65 1:3 o o 1.Z 

Punta Puerca JS z 10 ZB 0.5 
--

Total Z,04S ~7 425 17 26.6 

•Legoon are• do not include C.Cajo Bay or Punta Blanca Bay. Th• ter11 . 
daforntlld refen to total acr• of ~ova loat due to conatruction, 
dredge filling, or other mdification. The •t.111.tn are b•ed on March 
1936 •rial photogr8')he, • •ll • co•tline topogr•ic contour• fra11 
U.S. Geological Survey quadrengln. 

Sources U.S. Depart..,t of Agriculture, ~tional f"ornt Service, 1976. 
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Recent scientific investigations have shown that mangrove forests are very im 
portant to fish and wildlife. They function as shoreline stabilizers by inhib­
iting erosive forces, such as wind and waves. They also act as "settling fil­
ters" for upland runoff, which results in relatively clean water return to the 
ocean after heavy rains. More importantly, mangroves provide food for primary 
consl.ITler organisms through detrital leaf and twig fall. These organisms are 
fed uoon in turn by successively larger species. Thus mangroves fix sunlight 
energy, which is then passed on through detrital fall to become a primary 
energy source upon which a large portion of the marine "food web" is dependent. 

Mangrove forests (especially riverine and fringe association), then, provide 
food, cover, and nursery areas for the wide variety of marine sport and commer­
cial fish species found at Roosevelt Roads (see Table 4-4). 

The root systems of red mangroves also provide a large amount of submerged sur­
face area which serves as substrate for a diversity of sessile (non-motile) 
marine organisms such as tunicates, sponges, and mangrove oysters. 

The canopy of a mangrove forest provides nesting and roosting area for a 
variety of birds. Large egrets and pelicans will commonly roost in the top and 
outer areas of canopy, while smaller passerine (perching) birds utilize the 
lower and interior sections. 

Certain avians are indigenous to mangroves, i.e., they are restricted to man­
grove habitat alone--other habitat types cannot provide for their needs i~ 
terms of suitable food or cover. 

4.1.4.1.3 Marine Ecosystems. The station also contains various marine eco­
systems which can be generally characterized as coral reef associations and 
seagrass associations. While these areas remain unquantified (in terms of 
acreage) and are generally unmapped, they are nonetheless important habitat 
areas. 

Coral reefs at Naval Station Roosevelt Roads are made up of stony and soft 
corals. They are utilized as habitat by a large variety of marine fish. Many 
of the coral reefs are pristine in more remote areas of the station. Coral 
reefs develop slowly and are highly sensitive to such factors as substrate and 
water quality. Once killed, they may be lost forever. 

Seagrass beds consisting of turtlegrass (Thalassia testudinum) and manatee 
grass (SyringodilJTI filiforme) are common in the clear shallow emba)1llents of t~e 
station. The U.S. Army Corps of Engineers has estimated their areal extent in 
Ensenada Honda alone at approximately 600 acres. 

While seagrasses grow rapidly, they are extremely slow in reproducing; thus 
once a bed has been damaged, it may be several years before it revegetates in 
the area affected. These c0111Tiunities tend to dissipate wave energy, which al­
lows sediments to settle out of the water column. Further, they provide the 
majority of dissolved oxygen present in their associated waters. Finally, the 
plants serve as food and cover for myriads of marine vertebrates and inverte­
brates. 
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Table 4-4 

f"ISJ£S IN Tf£ MANGROVES OF 
NAVAL STATION ROOSEVELT ROADS 

Scientific N-

0..yatidH 

Oaayatia 1111tricana 
Aetaoatia narinari 

Elopid• 

M!galope atlanticua 

Clupeid• 

Opiathon9a ogli1.S1 

Herengula hl.99ralis 

Synodontidae 

Synoc!ue intermediua 

Belon id• 

Stangylura ~ 

Sphyr•nid• 

Sphyraena barracuda 

Polyneaidaa 

Polydactilua virginicua 

Surnnidaa 

Epinephelua striatua 

Centropa•idae 

Centorpc!U• lnleclllalia 
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Stingrays 

Southern stingray 
Spotted eagle ray 

Tarpons 

TarJ>On 

Herring• 

Thread herring 
Red ear sardine 

Lizat"df iahes 

Sand diver 

Mull eta 

White •ullet 

Great barracuda 

Great barracuda 

Thrndf1ne 

Barbu 

NMaau grouper 

Fairy b .. leta 

Fairy b .. alet 

Snook 

Snook 



Table 4-4 ( Cont • ) 

Scientific N-

!9tairapnidae 

Hemir9ua ~ 

Canngid• 

£!£!!!!~ 
.£!£!!:!!~ 
Oligoplit .. ~ 

Lutj.,id• 

Lut j.,.... !P!!!!!!!, 
Lut janua jocu 
LutJ.,ue •!!?OCJoni 
Ocyurua cnyeurua 

H-...lon sciurua 
He.Won n avolinntun 
H-..J.on m.:roatomum 
Anisotl'WJ8 vi.rginicua 

Sparidae 

A£Cho!!rgua rhcmboidalia 

Gerreid• 

Gerr• cinereua 
~tmua lefroyi 

E!Jh~id• 

C\•todl ipterua !!!!!!:. 

ScarpMnid• 

ScorpMn• pl1A19ri 

Oact y lopterid• 

Qac1:ylopterua volitana 

Chaetodontid• 

Chaetoclon capiatratua 
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Halfbealca 

Bal80 

Blue runner 
Horse-eye jw::lc 
Leatherjecket 

Sn..,,,_n 

School ... ter 
Oaq sn~er 
M.nogmny snapper 
Yellowtail snapper 

Grunt a 

Blu•triped grunt 
F'rencn grunt 
Sp.,iah grunt 

-Portcfiah 

Se• bre• 

Mojarr• 

Yellowfin 110jarra 
Mottled mojarra 

Spadef ian 

Spadefiah 

Scarpionfiahes 

Spotted scarpionfiah 

F'l y ing gunarda 

F"lying gunard 

Butterflyfiahes 

F'oureye butterflyfisn 



Table 4-4 ( Cont • ) 

Scientific N-

Pomcentridae 

Eupomacentrua ~ 
E15?Clll8C9ntrua leucoatictue 
Abuclefcluf aaxatillia 

t..DridH 

Lachnolaillua nxillua 
Halichoer.. burittatua 
Halichoeree 2:2!.t!. 
Thall ... • bifaeciatum 

SpariB011a rubrippine 
Spariacma aurofrenatum 
~guac .. ia 

O...elfishee 

Dullky d ... elfiah 
Beau gregary 
Sergeant 111ajor 

Haqfiah 
Slippery dick 
Black-ear wraue 
Bluehead 

Parrotnsn .. 

Yellowt ail parrot fish 
Redbana parrotfiah 
Rainbow parrotfiah 

Source: Puerto Rico Department of Natural Ruaurcee. 
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Each of these ecosystems (mangrove, upland forest, coral reef, and grassbE , 
are highly complementary and interdependent. For example, the mangrove and 
upland forest function of filtering or inhibiting upland runoff is vital to the 
well-being of nearby coral reefs, which are extremely sensitive to turbid 
water. Coral reefs and grassflats are a "first defense 11 against wave energy, 
and thus complement the erosion-inhibiting function of the shore zone man­
groves. Coral reefs and qrassflats are mutually beneficial as cover and 
feeding areas for fishes, which may be fed upon by birds such as the pelican, 
which uses mangroves for roosting and nesting habitat. 

4.1.4.1.4 Freshwater Ecosystems. Although freshwater bodies (with the excep­
tion of rivers) are not conman in Puerto Rico, Naval Station Roosevelt Roads 
encompasses two small ponds located near the airport and the Officer's Club. 
These ponds are intermittent, i.e., they dry up at times due to weather condi­
tions. The pond areas support birds including the white-crowned pigeon, osprey, 
white-cheeked pintail, and the blue and green-wing teal. The areas are util­
ized as feeding, roosting, and nesting habitat by these species. 

4.1.4.2 Endangered, Threatened, and Rare Species. The abundance of relatively 
undisturbed shoreline, mangrove, and upland forest areas supports a unique and 
diverse n1JTiber of bird species at Roosevelt Roads, including waterfowl, shore­
birds, seabirds, birds of prey, and passerine birds. In fact, more than one­
half of all the bird species found on the entire island can be found at the 
Naval Station either as residents, migrants, or vagrants. This abundance of 
avifauna may be partially attributable to the fact that the station has been 
declared a sanctuary where no hunting is permitted. Destruction of wetland a~· 
shore zone habitats on the east coast of Pu-erto Rico is increasing, which 
also a factor contributing to the high diversity-of bird populations found on 
the station. 

Table 4-5 presents a species list of bird life at Roosevelt Roads. Included in 
this table are codes for each species' use of habitat at the station (e.g., 
breeding) where known, as well as a code relating to the species' status (e.g., 
endangered) developed by the Puerto Rico Department of Natural Resources. 

The station supports a variety of federally protected biota (see Table 4-6 and 
Figure 4-1) which have been listed pursuant to the Rare and Endangered Species 
Act of 1973. The entire station "exclusive of those existing man-made struc­
tures or settlements which are not necessary to the normal needs or survival of 
the species" (U.S. Fish and Wildlife Service, 1983) has been designated as 
"critical habitat" for the yellow-shouldered blackbird (Agelaius xanthomus). 
Critical habitat consists of those areas that are vital to the continued exist­
ence and well-being of a given species. Yellow-shouldered blackbirds are en­
danqered due to several factors, including contagious disease, lack of mangrove 
nesting areas free from rodent predation, and nest parasitation by glossy 
cowbirds. 

The Eastern brown pelican (Pelecanus occidentalis carolinensis), while rare in 
the continental United States, 1s conman throughout Puerto Rico and the Virgin 
Islands, although breeding rookeries are small as well as few in n1JTil::er. 

The major concentration of West Indian manatees (Trichechus manatus manatus) i~ 
Puerto Rico is found within the protected waters of the station. This aggreg, 
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T8ble 4-5 

BIRDS Of' NAVAL STATION ROOSEVELT ROADS 

Pied-billed grebe 
Red-billed tropic bird 
BrOWI pelican 
Br0tin booby 
M9gnificent frigatebird 
Great blue heron 
Lau1aiana heron 
~owy egret 
Great egret 
Green heron 
Little blue heron 
Cattle egret 
Leut bittem 
Yellow-crowned night heron 
Blaclc-ero.ntd night heron 
a.ti- pint ail 
Blue-winged teal 
Allerican widgeon 
Red-tailed ha.le 
0.prey 
Merlin 
Cl~r rail 
American coot 
Caribbean coot 
~ gallinule 
Piping plover 
S..ipal .. ted plover 
Blaclc-0.llied plover 
Wileon's plover 
Killdeer 
Ruddy tumatone 
Blaclc-neclced stilt 
Whimbrel 
Spotted sandpiper 
S•ipal .. ted sandpiper 
Short-billed dowitcher 
Greater yellowleg8 
Leaer yell owle91 
Willet 
stilt sandpiper 
Pectnral sandpiper 
Laughing gull 
Royal tem 

Scientific ,.,_ 

Podilymt>ua podicepe 
Phaethon aethereu. 
Pelecanue occidentalis 
~ leucogaater 
rregata mmgnificene 
~herodiu 

Hydranaaaa tricolor 
Esret t a !.!!!:!!.! 
Egret ta .!!2!. 
Butoridea vireacena 
Florida caeru.lea 
Bubulcua ,!2!!. 
Ixobrychue .!!il!!. 
ttc:tanaaaa violacea 
Nycticorax nyct icorax 
~ Bah-.ia 
~ diacore 
~ -ricana 
~ j-iceneie 
Pandion haliaetua 
!.!!sg, colum.r iua 
!!!!.!!!, longiroatria 
!!!!!:! -r icana 
!!!!!:! car ibaea 
Gallinu.la chloropue 
01aradriue •lodua 
Oleradriue ._ipal!!atus 
Scp.etarola sguatarola 
Olaradriua wilaania 
Olaradriua vociferus 
Artlnaria interprea 
Hiwtopua hiwtopue 
Nuleniua phaeopue 

Actitia macu.larim 
Calidria pueilla 
L.191odrmua qriaeue 
Tringa 111elanoleuca 
Tringa flavipe! 
Catoptropnorua ._ipal•tua 
Micropal•a hiwtopua 
Calidria 111elanotoa 
Laru. atricilla 
1'hif'"uaeu. HX.illu8 
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Code 

( 2) 
( 4) 

(3) 

B 
B (3) 

B (3) 

B 
B 

B 
B 
(2) 
B ( 1) 

B 
B (3) 

B 

B CJ) 

B 

B 
B 

B 
(2) 

CJ) 

(J) 

(2) 



Table 4-5 (Cont.) 

Leut tern 
5-ndwich tern 
Bridled tern 
Bra., noddy 
White-winged dove 
Zenaida dove 
White-crowned pigeon 
Mourning dove 
Red-necked pigeon 
ea..... grOWtd dove 
Bridled quail dove 
Ruddy quail dove 
Cu ibb .. n parmceet 
Silaoth-Oilled ani 
Yello...Oilled cuckoo 
Mslgrave cuckoo 
Short _.ared owl 
Chuck-ill' s widow 
c~ nignth-6c 
AntillHn cr•ted h~ird 
Green-throated carib 
Antillan 11m1CJO 
Belted kingfisher 
Guy kingbird 

Laggerhe-1 kingbird 
Stolid flycatel'ler 
Caribb•., elaenia 
Purple mrtin 
Cave swallow 
a.m sw.J.low 
~rthem llOCkingbird 
Pearly-eyed thrmner 
Red-legged thru.h 
Blactc-nielcered vireo 
Prairie warbler 
American rea.tut 
Yellow wa.rDler 
Peru.la wualer 
149gnalia warbler 
Blade mr1d whit• wualer 
C...,e May wa.rDler 
Black-throated blue •r1>l•r 
l\delaide's wa.rDler 
Pal• •r1>ler 
Ovenbird 

Scientific Nme 

~ albifrone 
Thalaaeue sandv iceneis 
~ art•thetue 
~stolidU8 

Zenaida aiatica 
Zenaida ,!!:!!:!!! 
Col...Oa leucocaphala 
Zenaida 1UCrour• 
Col...Oa squ90ea 
Col...Oina e ... •rin• 
Geatrygon "YStlCH 
Geatrygan llOf'ltans 
Aratinga pertinax 
CratoP"'9• ,!!!! 
Caccyzue .. ricanue 
Coccyzue !!!:!2!: 
~n...u. 
Capr imulgue carol inensis 
Chordeil.. !!!?!!!:. 
Ortharnyncua cristat!.19 
Sericot .. nalosericttU8 
Anthracothorax dminicua 

Caryl•~ 
Tynnnua da.inicwnsie 

Tyrannue caudifuciatua 
Myiarcnua stolidue 
El.,,ia urtinica 

~~ 
Petrocnelidan !!!!:!!. 
Hirunda ru.tica 
~ polyglottoe 
Margarop• fuecetua 
M1-cichla pl...OH 
~ altilOQUU! 
Oendraica diecalor 
Setopti!Qa ruticill• 
Oendraica petechia 
~ -ric.,. 
Oendraica !1!Q!1Glia 

""iotilta ~ 
Dendraica ti.qrina 
Dendraica caerulncan• 
Oendraica .a.laid• 
Denaraica palwUI 
Seiurue auracaeillue 
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Code 

B (2) 
( 2) 

( 5) 

B 
B 
B (4) 

B 

B 

B 
B 
B 
B (:Z) 

(5) 

B 
B 
B 

B 

B 

B 
B 
B 
B 

B 



Table 4-S (Cont.) 

C011111on Nane Scienti fie Nane 

Northern water thrush ~ novet>oracensis 
Bananaquit Coeret>a flaveola 
Stripe-headed tanager Spinda1is .!!!!!. 
Shiny co-*>ird Molothrus bonariensis 
Black-cowled oriole Jeterus dominicensis 
Greater antille.-. grackle Ouiscalua niger 
Yellow-shouldered blackbird Agelaius xa"lthaaus 
HoOded mannikin Lonchura cucullata 
Yellow- faced grassquit ,ll!tl! olivacea 
Black-faced grassquit ..Il!ti! bicolor 
Ruddy ducfc Oxyura j •aicensis 
Peregrine falcon ~ eeregrinus 
Marbled gOdwi t .!d!2!! !!22! 
Puerto Ric.-. lizard cuckoo Saurothera vieilloti 
Prothonotary Warbler Protonotaria .£.!.ll!! 
Green-winged teal ~ carolinensis 

Code*: 

B = breeding; 
( 1 ) very endangered, 
( Z) endangered , 
( J) on the verge of being endangered, 
(4) status undetermined, and 
(5) peripheral 

Code 

B 
B 
B 
B (4) 
B 
B (4) 

B 
B 

(J) 

(Zl 

(Z) 

(, ) 

•According to Rare s1d Endangered Animal Species of Puerto Rico list. 

Source: Data canpiled by Janes w. Wiley, U.S. Department of Agriculture 
rarest Service, Institute of Tropical rorestry, Rio Piedras, 
Puerto Rico, 1976. 
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Table 4-6 

rEDERALLY LISTED RARE At«> ENDANGERED rAUNA 
AT NAVAL STATION ROOSEVELT ROADS 

Scient i Fie N•e COllllllon Name 

Eretmocnelys imbricata Ha-'csbill turtle 

Dermocnelys coriacea Leatherback turtle 

Epicrates inornatus Puerto Rican boa 

Pelecanus occidentalis Eastern bro..., pelican 

!!!:g, oeregr inus anatl.JI A.er ican peregrine falcon 

Coll.lllba inornata wetmori Puerto Rican plain pigeon 

Agelaius xanthamu~ Yellow-shouldered blackbird 

Tricnecnus manatus 'I/est Indian manatee 

-tntire station, except for built-up areas, has been desig­
nat.i ae critical hl!Oitat for this species. 

Source: U.S. rish and Wildlife Service. 
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tion u-ndoubtedly exists here due to the extensive seagrass beds which are uti· 
lized as a feeding area and the ready availability of freshwater from statir 
wastewater outfalls. The manatee population utilizes the Vieques Passa_ 
between the station and Vieques for feeding and breeding. 

Sea turtles have been sighted near coral reefs and grassbeds in protected, 
remote bays. There is a possibility that they nest on some of the more tran­
quil beaches. All sea turtles except the green sea turtle have been listed, and 
their survival depends on preservation of -their feeding and nesting habitat. 

The Puerto Rican boa (Epicrates inornatus) is also under federal protection and 
is considered endangered throughout 1ts range. Currently, it appears that the 
species is recovering from severe habitat destruction and mongoose predation. 
Due to the undisturbed nature of large areas of the station, it may be a major 
refuge for this species. No collection of the species has been made on the 
station; however, collections have been made in ecologically similar areas 
adjacent to the station. 

The Colllllonwealth government has compiled a list of rare and endangered species 
of Puerto Rico which is more e~tensive than that of the federal government (see 
Table 4-5). 

At present, there are no freshwater sport fisheries on the station. Station 
personnel do, however, enjoy saltwater fishing for such species as snook 
(Centropomus undecimalis), great barracuda (Sphyraen barracuda), bonefish 
(Albula vulpes), snapper (Lutjanidae), and grouper (Serranidae). 

4.1.5 Physical Features. 

4.1.5.1 Climatology. The climate of the Roosevelt Roads area is characterized 
as warm and hllTlid, with frequent showers occurring throughout the year. A major 
factor affecting the weather is the trade winds associated with the Bermuda 
High, the center of which is in the vicinity of 30• north, 30° west. The pre­
vailing wind direction reflects the easterly trade winds. The area receives a 
surface flow from the northeast to the southeast about 75% of the time annual­
ly, and as much as 95% of the time in July when the easterly winds are stron­
gest. The differential heating of the land and sea during the day tends to 
give a more northerly component to the flow on the northern side of the island 
and a more southerly component on the southern side. During the night, a 1 and 
breeze causes a prevailing southeasterly flow in the north and a prevailing 
northeasterly flow over the southern coast. The mean annual wind velocity is 
5.5 knots, with a minimum in November and a maximum in August. Gales asso­
ciated with westward moving disturbances in the trade winds or hurricanes 
passing either north or south of the area have the highest probability of 
occurrence from June through October. 

Uniform temperatures prevail, with small diurnal ranges as a result of insular 
exposure and the relatively small land areas. The warmest months are August 
and September, while the coolest are January and February. Mean annual maximum 
tenperatures ranqe from 82.0° in January to 88.2°F in August. The mean annual 
minimum temperatures vary from 64.0° in January to 73.2°F in June. The highest 
maximum temperature recorded was 95°F, while the lowest minimum was 59°F. Rain 
usually occurs at least nine days in every month, with an average of 60 inches 
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per year. A dry winter season occurs from December through Apr i 1 . About 22 
thunderstorm days occur per year, with maximum frequencies of three days per 
month from May through October. 

In late summer the mean sky cover begins a steady decrease from a monthly max­
imum average of 6.5 tenths coverage in September to a minimum monthly average 
of 4.4 tenths coverage in February. From March through August the monthly 
average cloud cover increases steadily from 4.5 to 6.0 tenths coverage during 
the period. Over the open sea, a maximum of clouds (usually broken strato­
cumuius) occurs during early morning, with the skies clearing or becoming 
scattered with ClJTlulus by afternoon. Completely clear or overcast skies are 
rare during daylight hours, while clear skies frequently occur at night. 

The hurricane season is from mid-June through mid-September; maximum winds ex­
ceed 95 knots during severe hurricanes. An average of two tropical storms per 
year occur in the study area, one of which usually reaches hurricane intensity. 

4.1.5.2 Topography. The regional area of the Naval Station consists of an 
interrupted narrow coastal plain with small valleys extending from the Sierra 
de Luquillo range, which has been deeply eroded by streams into valleys several 
hundreds of feet deep. Slopes of 30~ to 45• are not unconmon. 

In the inmediate area of the station elevations range from sea level to approx­
imately 295 feet. Imnediately to the north of the station boundary, the hills 
rise abruotly to heights of 800 to 1,050 feet above sea level, with the tallest 
peak located within two kilometers of the station boundary. There is a series 
of three hilly areas on the station, two of. which separate the southern air­
field area from the Port/Industrial, Housing, an~-Personnel Support areas. The 
third set of hills is in the Bundy area. These ridge lines not only separate 
sections of the station, but dictate the degree of allowable development. The 
ridge line south of the airfield provides an excellent barrier which effec­
tively decreases the aircraft-generated noise which reaches the Unaccompanied 
Enlisted Personnel Housing areas to an acceptable level. Relief is low along 
the shoreline. Lagoons and mangrove swamps are comnon. 

4.1.5.3 Geology. The underlying geology of the station area is predominantly 
volcanic composed of lava and tuff, as well as sedimentary rocks derived from 
discontinuous beds of limestone. These rocks range in age from early Creta­
ceous to middle Eocene. The volcanic rocks and interbedded limestones have 
been complexly faulted, folded, metamorphosed, and intruded by dioritic rocks. 
This complex geological restructuring occurred sometime after the deposition of 
the limestone during the middle Tertiary age, when Puerto Rico was separated 
from the other major Antillean Islands by block faulting and was arched, up­
lifted, and tilted to the northeast. Culebra, Vieques, and the Virgin Islands 
are part of the Puerto Rican block; they are separated from the main island 
simply because of the drowning that resulted from the tilting. 

In addition to the predominate volcanic and sedimentary rock, the northwestern 
and western sectors of the base are underlain by unconsolidated alluvial and 
old alluvial deposits from the Quaternary period. See Figure 4-2. 

The primary geologic formations on and near NAVSTA Roosevelt Roads are various 
beach deposits, alluvium, quartz diorite and granodiorite, quartz keratophyre, 
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the Daguao formation, and Figuera lava (see Table 4-7). The station is tra­
versed by the Pena Pobre fault zone. 

4.1.5.4 Soils. The soil associations found at the Naval Station are predomi­
nately of two types typical of humid areas, namely the Swamps-Marshes Associa­
tion and the Mabi-Rio-Arriba-Cayagua Association, as well as the Descalabrado­
Guayama Association, which is typical of dry areas. In addition, isolated 
areas of the Caguabo-Mucara-Naranjito Association, the Coloso-Toa-Bajura Asso­
ciation, and the Jacana-Arllelia-Fraternidad Association are found at the station 
(see Figure 4-2). 

The Swamps-Marshes and Mabi-Rio-Arriba-Cayagua associations cover over one half 
of the station's surface area and are equally distributed. The remaining area 
is covered primarily by the Descalabrado-Guayama and Caguabo-Mucara-Naranjito 
associations. 

The Swamps-Marshes Association consists of deep, very poorly drained soils. 
This association is found in level or nearly level areas that are slightly 
above sea level but are wet, and when the tide is high, are covered or affected 
by saltwater or brackish water. The soils are sandy or clayey, and contain 
organic material from decaying mangrove trees. They are underlain by coral, 
shells, and marl at varying depths. The high concentration of salt inhibits 
the growth of all vegetation except mangrove trees, and in small scattered 
patches, other salt-tolerant plants (U.S. Department of Agriculture, 1977). 

The ~abi-Rio-Arriba-Cayaqua Association consists generally of deep, somewhat 
poorly drained and moderately well-drained,. nearly level to moderately steep 
soils found on foot and side slopes, terra_ces, and alluvial fans. Soils of 
this association at the Naval Station are basically clayey, and are located 
predominantly in the areas surrounding Ofstie Field (U.S. Department of Agri­
culture, 1977). 

The Descalabrado-Guayama Association generally consists of shallow, well­
drained, strongly sloping to very steep soils on volcanic uplands. Soils of 
this association are found primarily in the hilly areas located directly inland 
and adjacent to the soils of the Swamps-Marshes Association (U.S. Department of 
Agriculture, 1977). 

The Caguabo-Mucara-Naranjito Asso~iation consists generally of shallow and mod­
erately deep, well-drained, sloping to very steep soils on volcanic uplands. 
This association consists of soils which form~d in residual material that 
weathered from volcanic rocks. This association is represented at the Naval 
Station by soils of the Sabana series, which are found on the side slopes and 
the hilly terrain west of Langley Drive in the Fort Bundy area. These soils 
are suited for pasture and woodland. Steep slopes, susceptibility to erosion, 
and depth to bedrock are the main limitations for farming and for recreation 
and urban uses (U.S. Department of Agriculture, 1977). 

The Coloso-Toa-Bajura Association consists of deep, moderately well drained to 
poorly drained, nearly level soils found on floodplains. This soil association 
extends along the western boundary of the station and around the airfield. The 
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Designation 

Qbp 

Qla 

Qa 

Qb 

Qaf 

Tl<gd 

Tl<gdf 

Tl<k 

Table ~7 

GEOLOGIC FORMATIONS AT ~AVAL STATION ROOSEVELT .'lOAOS 

Description 

BEAOt DEPOSITS Of PEB8LtS AN> COSSl.£S (HOLOCENE) - 1'bderately 90rteo, 
generally well-rounded local pebble and cobble deoosits. Composed 118lnly 
of volcanic rock fnqnents from lavas and dikes, coral fraqnents, and 
calcareous s.nd. Gradational into sandy beach deposits. Thickness ranges 
from two to four meters or more. 

LAGOON DEPOSITS (l-IJL.DCD£) - Mud and calcareous sand deposits oeriodi­
cally inundated by very shallow marine waters. Gradational into swamo 
d~oslts. Found on western side of Ensenada Honda. Thickness t.6lcertain. 

SWAM' DEPOSITS OIJLOCENE) - Slack to dark bro., organics-rich soil ano 
muck in poorly drained part of alluvial plains. In large oart covered 
with mangroves. Thickness prooaoly as much as five meters locally. 

BEACH DEPOSITS (HOLOCENE AN> PLOSTOCENE'?) - Unconsolidated f"ine- to 
coarse-grained sand and peQble deposits. South of Ensenada Honda comoosed 
of quartz and feldSQar grains and plutonic and volcanic rock fraqnents, 
with considerable 8110la'\ts of sand (shell, algal, and coral fraqnents ! 
locally. F'rOll Ensenada Honda nortnward, QUartz grains are rare and olu­
tonic rock fragments unc011111on; deposits are principally of calci1.111 carbon­
ate grains with local adllixtures of volcanic rock fragnants and pebble 
claats. Gradational into, and partly overlain by, alluvial and swano 
d~oaits. Thiclcne .. probably more than 10 meters locally. 

ALLUVIUM AN> F'ANGl.OMERATE ( HOLOCDE AN> l't.EISTOCENE) - Unconsolidated to 
wealcly consolidated, poorly to well-sorted, clay to boulder-sized material 
in fans and in stratified aJ.lu.vial valley fill deposits. Locally ter­
raced; includes slope ..,.., , •all landslides, and channel fill depoai ts. 
Gradational into units m~ed aa predC.insntly alluviua, alluvial plain, 
and terraced depoaits. Thicknea locally more .then ZS meters. 

QUARTZ DIDRITE NE GRANO- OIDRlTE (TERTIARY'?) AN> UPPER CHET ActOUS? -
L.ignt gray to light olive gray stocks of medii.111- to fine-qrained unfol­
iated rock with hypodiomorphic-granular texture. Comoosition ranges fran 
quartz diorite to granodiorite. Hornblende is the predominant mafic min­
eral; only 111inor mounts of biotite are present. Rounded metavolcan1c 
xenolitha an locally present. A s•ple l"rOll the stock at the head of the 
Rio O~ exhibits a peculiar fine-grained aJ.lotrimorphic-granular quartz 
and feldspar groundllua for the otherwise not'lllall y developed madil.Jll­
grainecl minerals in the quartz diorite. 

F1NE4AINED GRANO DIORITE F'ACI£S. 

QUARTZ KERATOPHYRE (TERTIARY'? AN> ll"D CRETActOUS?) - Stocks of medium­
darlc-qray to Mdi~luish-gray porphyritic rock with an ~nan1tic matrix 
in north-central part of mapped area. Contains oligoclase and bipyram1dal 
quartz phenocrysts. Weathers to grayish yellow, duslcy yellow, and lignt 
brown. The quartz phenocrysts and the light colors are distinctive. 
Interior parts of the intrusive are maaive in as0ect, although the rock 
is camanly much jointed and locally snattered. Borders of the intrusive 
are often irregular, with nu1eroua apophyHa and dikes extending into the 
county rock. Grounci11aa is an intricate intergrowth of quartz albite and 
oligaclue. :<-ray difl'raction indicates that !Olllewttat more than 1~ of 
the rock is potaaaiiai l"eldapar, but this could not be confirmed ooticall Y. 
Phenocryets of plagioiclaae are aJ.bite and aligoclaae in crystals acout 
one to l"our millimeters in lenqth. The three-millimeter-long quartz 
pnenocrysts appear to be resortled and rounded, althougn a bipyramiaal 
shape is plainly evident in !Mny of th•. Epidote is conman as patcnes 
and stringers throughout the rock. 
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Tabla 4-7 (Cont.) 

Designation 

Kfl 

i(fld 

Kd 

Description 

FIGUERA LAVA (LDtilER CRETAC[llJS) - Andesitic lava seQuence with intercala­
tiona of volcaniclaatic breccia and tuff. Exposures generally confined to 
artificial cuts; moat slopes show only float of lava fragments in soil. 
Medium-dark-qray to dark-gray, reddish-brown weathering lavas are generally 
fine-grained, mediUl-Oedded to massive, and locally autobrecciated. The 
lava contains small, scattered andeaine phenocrysts and sparse pyroxene 
phenocrysts. Quartz is fairly COlllllOl'I in inlets, stringers, and blebs rang­
ing fra11 three to nine canti111eters in length. The original composition of 
the grounOl!aaa appears to have been largaly andesine and clinopyroxene with 
minor magnetite, but in moat placaa the groU1Cialaas is altered to epidote, 
chlorite, tremolita-actinolite, QUSrtz, and clay. Local amygdaloidal lavas 
have quartz, epidote, and calcite as vaaicle fillings. Some lenticular 
zones of pillow lava are scattered through the section; the pillows range 
from one to two meters in di•eter, and generally a light-colored, aohani­
t ic, silici fied( '?) material occupies the intersticaa between the pillows. 
One thin light gray tu ff bed ( Kt'la) crosaed by Highway 975 along the ridge 
crest west of Ceiba appears in thin section to contain devitrified puuce 
fra91ents and glass sharde in a brown cryptocrystalline groundmass contain­
ing scattered broken plagioclaae and pyroxene crystals. A planar texture 
( flowage?) is readily discernible in the rock, and it is interpreted as a 
nonwelded andaaitic ash flow tuff, relatively rich in crystal fragments. 
Volcaniclaatic rocks occur in i..nits a few meters thick as interbeds within 
the main lava !8Quenc9. These rocks include smie graded tuffs in layers 
two to eight cantillleters thick, but are mainly mec:Hl.Mll- to thick-bedded 
coarse tuff to lapilli tuff m'ld tuff breccia. Clasts include some cherty­
looking material ( silici fied tuff'?) as well as minor punaceous fragments, 
but are generally fine-qrsined lava and 111ygdaloidal lava, like that of the 
main part of the Figuera. An aapecially thick massive breccia ( Kflb) 
underlying pillow lavas can be found along Route 972 on the ridge in the 
northwest part of the Naguabo quadrangle. The breccia is made up of angu­
lar to rounded pebble-sized claats of pt.nice, •ygdaloidal fine-qrained 
lavas, and locally, silicified .tuff iir·calcareous clinopyroxene-bearing 
tu ff matrix. As much a Z ,ODD meters of Figuera Lava may be exposed in the 
area. 

MIXED ZDNE ( LlnO CtET Aa:!IJS) 
Formation. 

Interstrati fied Figuera Lava and Daguao 

DAGUAD FORMATION (LlnO CRETAa:!IJS) Interbedded volcanic breccia, lava, 
and subordinate volcanic sandstone and crystal tuff. The volcanic breccia 
is medilJll gray, massive, and is composed of clasts of dark-qray irregularly 
shaped 9Ubangular to subrounded granule- to cobble-size porphyritic ande­
site lava in a medilJI gray coarse-qrained plagioclaae and clinopyroxene 
crystal tuff matrix. The breccia i..nits are C01111only cut by fine-grained 
and prophyritic lava dlkea. Breccia beds are generally exposed only in 
artificial excavations, and float on natural slopes consists largely of 
lava clasts. Lavas ara principally medi1J11-dark gray andesites with a pilo­
taxitic texture and andeaine and clinopyroxene phenocrysts; they are 
locally •ygdaloidal. Some of these lavas are flow breccias, with porphy­
ritic andeaite claats coanonly more than five centimeters in diamatar, 
either welded together or in a matrix of sheared andesite. Some dark­
greenish-gray, very fine-grained flows are also autobrecciated. Typical 
11aaaive tuff breccia can be seen in housing excavations just northwest of 
Daguao; good braccia and lava exposures can be found along the coast south­
east of Hucares. Coarse autoclastic lavas may be found throughout the sac­
tion in the ridge directly west of Ensenada Honda and Langley Drive, on the 
Roosevelt Roads Naval Reservation. Dark- to mediun-qray volcanic sand­
stones and tuff's are usually laminated to thin-bedded and graded, and are 
locally croasbedded. A few crystals tuff's are hornblende-rich; most sand 
stones and tuffs are composed of plagioclase and clinopyroxane grains like 
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Tac le 4-7 (Cont.) 

Designation 

Kd 
(Cont.) 

Kdi 

. Description 

the 1118trix of the masaive volcanic breccias, and calcareous are fairlv 
COlllOn. The sandstones and tuff"s general.Ly forni r..nits only a few ;neters 
thick in the wHtem part of the ma~ed area. 'lotaoly thicker 31touences in 
the eHt are 91'1owi by diagonal lines. Thick ·seQUences of thin-bedded to 
l•inated tuff" are we.ll exposed a.long the coaat fran Punta iUgodones to 
P111ta caacajo, on the Raoaevelt Roede Naval Reservation. Rocks of the 
Dagu.a F'orntation are comonly 91lidotized and cnloritized in varying 
degrees. Volcaniclastic hornfels ( Kdh) occurs in a few places near the 
diorite and granodiorite stocks, and •all exposures of :itiyllit1c to 
schisto• rocks ( s) occur in one area north of Oaguao, south of the 
l<erstopnyre stocks ( TKk). The formation interfingers w1th the overlying 
F'iguera Lava in a few placee (see text); its base is not exoosed. The 
thickneea of the Daguao is estima~ed to be on the order of 1 ,000 to 1 ,.SOC 
111eters. 

OAGUAD Dmft.ISIVE BRECCIA (LOlER CHETACEOOS) - Hypaaysaal intrusive rock 
mediUll-dark-qrey brecciated andesite. Contains suoangular claats of dark­
gray andesite with large plagioclaee and clinopyroxene ptienocrysts in a 
brecciated matrix of the ... coaiposition. The clasts 399111 to be litholog­
ically identical to andeeite claets in the tuf"f' breccias and autoclaatic 
lavaa of the Oaguao F'ormation. The clasts of the two intruuve bodies in 
the illaguaao quadrangle eaat of Oaguao range fre11 three to 15 centimeters in 
length; on Isla Flineroe in the Punta Puerca quadrangle blocks aa large as 
90 centimeters in length are found in an intrusive(?) body making up a 
small l"till on the northweet corner of the island. The intrusive rocks are 
locally much epidotized and silicified; the epidote and quartz occur in 
veina and in irreguJ.ar patches. !n a quarry in the intrusive body that is 
south of the Raoeevelt Roede airf)eld saH podanaped zones several meters 
long ~· been largely ~laced by i91)idote and quartz, yet the original 
texture of the porphyritic andesite breccia is discemible. An exposure of 
111aaive andnite lava aaout 100 meters wide and 200 meters long on the 
crest of the ridge to the northwest of illaguaao may also be an intruai ve 
body. The lava is lithologica.lly similar to the other intruaive breccias; 
al though it is only partly brecciated , it does show !OlllS near vertical 
banding (!"low lineal. 

Source: U.S. Geological Survey, 1977. 
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soils of this association formed in fine textured and moderately fine textured 
sediment of mixed origin on floodplains. The Coloso soils are deep and some­
what poorly drained; the Toa soils are deep and moderately well drained; and 
the Bajura soils and Maunabo soils are deep and poorly drained. The Reilly 
soils, also part of this association, are shallow to sand and gravel and are 
excessively drained; they lie adjacent to streams. The minor soils are Talante, 
Vivi, Fortuna, Vega Alta, and Vega Baja soils. The Talante, Vivi, Fortuna, and 
Vega Baja soils are found on floodplains, while the Vega Alta soils occupy 
slightly higher positions on terraces. 

The Jacana-Amelia-Fraternidad Association consists generally of moderately deep 
and deep, well-drained and moderately well-drained, nearly level to strongly 
sloping soils on terraces, alluvial fans, and foot slopes. This association is 
represented at the Naval Station by soils of the Jacana series, which consist 
of moderately deep, well-drained soils found on the foot slopes and low rolling 
hills along Langley Drive and just east of the airfield. These soils formed in 
fine textured sediment and residium derived from basic volcanic rocks (U.S. 
Department of Agriculture, 1977). 

4.1.5.5 Hydrology. Surface Water: The surface waters that flow across the 
northeastern plain of Puerto Rico, where the Naval Station is located, orig­
inate on the eastern slopes of the Sierra de Luquillo mountains. Surface run­
off is channeled into various rivers and streams which eventually flow into the 
Caribbean Sea. The Daguao River and Quebrada Seca Stream (a tributary to Rio 
Daguao} collect surface waters from the hills inmediately north of the station, 
and in periods of heavy rain, on-station flooding occurs. The Daguao-Quebrada 
Seca watershed comprises an area of approximately 7.6 square miles (4,864 
acres), and the river falls some 700 feet _from its source to sea level. In­
creased develoPTient in the Town of Ceiba, especially in areas adjacent to the 
station's northern boundary, has significantly increased the surface runoff 
reaching the station, causing ponding and erosion in the Boxer Drive area. 
Boxer Drive for a major portion of its length is subject to surface water 
flooding as are Hangar 200 and AIMO Hangar 379 and adjacent apron areas. See 
Figure 4-3. 

In the low-lying shore areas, seawater flooding results from storms, wind, and 
abnormally high tides. The tidal ranges in the Roosevelt Roads area are rather 
small, with a maximum spring range of less than three feet. 

Ground Water: Little information exists concerning the geohydrology of NAVSTA 
Roosevelt Roads. The only known possible sources of ground water are lentic­
ular beds of clay, sand gravel, and rock fragments which occur at a depth of 
less than 30 meters. No wells have been developed on base from these forma­
tions. Some wells were developed upgradient of the station in Ceiba, some three 
kilometers from base headquarters, but were abandoned due to high levels of 
salinity. 

4.1.5.5.1 Water Quality. The quality of surface waters is variable, reflecting 
the drainage area through which the water flows. Generally, surface waters nave 
high turbidities and organics (naturally-occurring organics) due to the peri­
odic heavy rains which can easily erode soils from steep slopes, exposed areas, 
and disturbed stream beds. 
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Water from alluvial aquifers along the coast of the Naval Station is of a cal­
cit.m bicarbonate type, and has high concentrations of iron and manganese. The 
source of these minerals is unknown, but they may be derived from buried swamp 
or lagoon deposits. 

A seawater-freshwater interface is present in the aquifers throughout the 
coastal areas of Puerto Rico, usually within a short distance inland of the 
coastline. 

4.1.5.5~2 Water Supply. The Naval Station water treatment plant receives its 
raw water from the Rio Blanco through a 27-inch reinforced concrete pipe that 
replaced the old, open channel. The intake is located at the foot of the El 
Yunque rain forest. This buried raw water line traverses a distance of 14 
miles from the intake to the station boundary. A raw water reservoir is 
located at the water treatment plant and has a 45-million gallon capacity. 
Additionally, there are two fire protection storage reservoirs with a total 
storage capacity of 520,000 gallons. 

4.1.5.5.3 Potable Water. The base has been served for over 30 years by the 
present treatment facility. The plant (Building 88) has a capacity of 4.0 mil­
l ion gallons per day (rngd). Water flows by gravity into a 45 mill ion gallon 
raw water storage basin frpm which the plant draws its supply at a rate of 1.3 
mgd on the average. Treatment consists of pre-chlorination, coagulation 
sedimentation, filtration, and post-chlorination. 

4.1.5.5.4 Industrial Water. The single potable water supply system also pro­
vides water to all industrial operations at the facility. The water supply is 
low in hardness, and therefore is an excellent-source for industrial uses, 
particularly in boiler operation and maintenance. 

4.1.5.5.5 Agricultural Water. Three hundred acres are used for pasture near 
Gate 1, and are irrigated as needed. Extensive sprinkling of lawns and green 
areas is evident throughout the base. 

4.1.6 Migration Potential. Contaminants at NAVSTA Roosevelt Roads can migrate 
by surface runoff through the drainage ditches, by ground water movement, and 
by tidal action in the mangrove swamps. 

Surface runoff would occur throughout the series of drainage ditches, which 
empty either into the Rio Daguao watershed and from there into Vieques Passage, 
or into the mangroves that fringe Ensenada Honda and Puerca Bay. 

Ground water at Roosevelt Roads flows generally southeast, except in the areas 
of high ground on the peninsulas which constitute the Industrial Area, where 
sites 7, 10, 11, 12, 13, 15, 16, and 17 are located. In these areas, due to 
the steep slopes (as much as 40%), relatively shallow well-drained soils, and 
proximity of bedrock to the surface, subsurface contaminant migration will be 
in the direction dictated by local topography. This will generally be to the 
north and northeast into the mangrove swamps and Puerca Bay, or to the south 
and southeast into Ensenada Honda. 
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The various mangrove swamps are subject to tidal influence daily. In additi 
high tides or increased flow from the streams and drainage ditches t1. 
terminate in the swamps would increase the migration of the contaminants. 

4.2 VIEQUES. 

4.2.1 General. Vieques is a long narrow island approximately 52 square miles 
in area. It is located in the Caribbean Sea approximately seven miles east of 
the southeast coast of Puerto Rico, between 65°35'W to 65°l6'W longitude and 
l8°05'N to l8°lO'N latitude. 

The U.S. Navy began using Vieques, in conjunction with Naval Station Roosevelt 
Roads, in the early years of World War II as a base for Allied fleets. Land 
was acquired in the eastern and western sectors of the island between 1941 and 
1943. Construction of Mosquito Pier and the building of facilities and maga­
zines for an a1T1T1unition storage depot were generally completed by 1943. The 
Naval Armnunition Facility (NAF) on Vieques operated until 1948, when amnunition 
was removed and the facility closed. The facility was reactivated in 1962 in 
response to the Cuban missile crisis. 

Although the acquisition of more land and the building of other facilities had 
been considered in the early 1940s, these plans were abandoned when an Al lied 
victory seemed more promising. In 1947, however, the need to conduct amphibious 
training exercises and maneuvers resulted in the acquisition of additional land 
in the eastern portion of Vieques. Throughout the 1950s, Vieques was utilized 
primarily for Fleet Marine Force, Atlantic (FMFLANT), maneuvers and training. 
In 1960, the U.S. Navy established naval gunfire support (NGFS) and air-tr 
ground (ATG) targets on Vieques and began holding training exercises on tL_ 
is 1 and. 

The land area of Vieques is approximately 33,000 acres, about three-quarters of 
which is owned by the Navy. The Navy leases about 10,200 acres for use as a 
cattle range. The rest of the land is held by individuals or by the government 
of Puerto Rico, and the bulk of it is devoted to grazing or other undeveloped 
uses. The Cooperativa de las Ganaderos de Vieques holds leases to the 10,200 
acres used for cattle grazing, of which 3,900 acres are part of the NAF and 
6,300 acres are in the maneuver area on the eastern end of the island. The 
Cooperativa uses the land within the leaseholds for grazing cattle and horses. 

As in the past, the U.S. Navy, Atlantic Fleet, continues to use the Island of 
Vieques for naval training exercises and anmunition storage. Naval training 
activities on Vieques are conducted within an area known as the Inner Range, 
extending to three miles from the eastern shores. Naval Station Roosevelt 
Roads, Puerto Rico, is the main support base for Naval activities within the 
Inner Range. 

Within the Inner Range, the Atlantic Fleet's surface ships, aircraft and marine 
forces carry out training in all aspects of naval gunfire support (NGFS); air­
to-ground (ATG) ordnance delivery; air-to-surface mine delivery; amphibious 
landings; small arms, artillery, and tank fire; and combat engineering .. '.he 
Inner Range comprises two facilities: the Atlantic Fleet Weapons Tra1n1ng 
Facility (AFWTF) on Vieques, and the Eastern Maneuver Area (EMA). 
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The AFWTF on Vieques occupies roughly 3,500 acres on the eastern tip of the 
island and is tasked with providing facilities for scheduling and conducting 
NGFS and ATG ordnance delivery training for 96 Atlantic Fleet ships, 30 North 
Atlantic Treaty Organization ships, eight air wings (an air wing consists of 
approximately 50 to 70 aircraft), and smaller air units from Great Britain and 
the Puerto Rico National Guard. In addition, AFWTF tests and evaluates weapons 
systems to enhance fleet readiness. 

FMFLANT also uses the Inner Range to train shore fire control parties (spot­
ters). Training entails live firing by the ships described above, with fall of 
shot observed and adjusted (in accordance with the standard bracketing and 
halving procedures) by Marine spotters. 

Facilities utilized in NGFS training are the observation post at Cerro Matfas, 
six point targets, and two area targets. The NGFS range officer directs the 
exercises from Cerro Matias, and he is in voice contact with the ship or ships. 
During the exercise, AFWTF personnel record the accuracy and the elapsed time 
of naval gunfire, so that AFWTF can score the performance of each ship. 

The EMA occupies approximately 11,000 acres adjacent and to the west of AFWTF's 
Vieques lands. FMFLANT, the Puerto Rico National Guard, and foreign marine 
forces use the EMA for training for amphibious landings, maneuvers, smal 1 arms 
and artillery practice, and battalion landing teams combat engineering. Red, 
Blue, Yellow, and Purple beaches are used for amphibious landings. Red and 
Blue beaches are most frequently used. These beaches are located within a 
restricted area which prevents conflicts with non-participating craft during 
training. 

The NAF on Vieques occupies approximately 8,000 acres on the western tip of the 
island. Operated by the Weapons Department of Naval Station Roosevelt Roads, 
its mission is to receive, store, and issue all ordnance authorized by Roose­
velt Roads for support of Atlantic Fleet units. At present, training exercises 
are not carried out at the NAF, though in the past, marine landing operations 
have been conducted along the south and west beach areas. On the northwest 
coast of Vieques, the facility operates a 625-foot ammunition handling pier 
(Mosquito Pier). NAF also maintains magazines. In a 12-month period in 1978 
it received over 4,100 tons of explosives and ammunition. During this same 
period, more than 3,500 tons of anmunition and explosives were issued. Trans­
shipments amounted to about 1,200 tons. 

The activities at AFWTF, EMA, and NAF function under the consolidated command 
of Co1T111ander Fleet Air Caribbean, Naval Forces Caribbean, and Antilles Defense 
Command, whose headquarters are at Naval Station Roosevelt Roads. The co1T111and­
ing officer of AFWTF has jurisdiction over the scheduling of all Naval exer­
cises in the Inner Range. 

Both the NAF and Camp Garc{a purchase their major power requirements from local 
sources but supplement these sources with emergency generators. AFWTF uses two 
150-KW diesel generators and one 100-KV diesel generator as standby power 
sources and a 90-KW unit supplies Monte Pirata during operations. Training 
units at Camp Garc{a use tactical mobile electrical power equipment. 
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4.2.1.1 Adjacent Land Use. The land adjacent to the NAF is privately owned o. 
is owned by the Co11111onwealth of Puerto Rico. This land is primarily used 
pasture or private homes, or has reverted to secondary forest growth. The la.id 
adjacent to the EMA is privately owned, or owned by the municipality of Vieques 
or the Commonwealth. The land along the northwest boundary of the EMA is used 
for cattle grazing and private residences. The remainder along the southwestern 
boundary of the EMA consists of pasture land, secondary forest growth, mangrove 
swamp, and a public beach (Sun Bay Beach). 

4.2.2 History. The Caribbean Islands were settled by South American aborig­
ines over 6,000 years ago. Vieques• prehistoric development occurred over a 
3,000- to 4,000-year period. During this time the culture evolved from a 
preceramic and chipped stone tool technology, to permanent agricultural 
villages with a ceramic technology. 

The first historical reference to Vieques occurs in 1493, when Columbus noted 
the island on his second trip to the New World. The next record of the island 
is in 1514, when Don Cristobal de Mendoza led an expedition against a Carib 
tribe on Vieques in retaliation for an attack on a Spanish settlement. 

Throughout the 17th century, Vieques was virtually uninhabited. The English 
occupied the island at the end of the 17th century; a 1718 map shows an English 
colony, and possibly a fort, on the south side of the island. During the same 
period France was establishing a foothold in the Caribbean and may have led an 
invasion on the island. Throughout this time both England and Spain claimed 
ownership to Vieques. 

In the early 19th century, the first Spanish settlement was established 
Vieques. This led to a series of confrontations and near confrontations be­
tween the Eng 1 i sh and Spanish, and eventua 11 y a 1 so i nvo 1 ved the. Danes, who were 
then established in the Caribbean. By the mid-19th century, Vieques was firml,:t 
established as a Spanish colony. Its first governor, Don Teofila Jaime Jose 
Marie Lequillou who served from 1832 to 1843, established a hacienda near Santa 
Mar{a, where his tomb is located. In 1845 a small Spanish fort was constructed 
on a hill overlooking Isabel Segunda. The fort was established after the ces­
sation of hostilities between England and Spain, and was never used in military 
combat. This fort is being restored by the Institute of Culture, and is 
currently listed on the National Register of Historic Places (NRHP). 

By the latte~ part of the 19th century the sugarcane industry had become the 
major economic base of Vieques. Four principal sugarcane factories and 
haciendas operated in the early 20th century. These were: 

• La Patience or La Central Santa Mar{a, located in the Village of Santa 
' Mari a; 

• Esperanza or La Central Puerto Real, located on the southwest coast on 
Puerto Real ; 

• Arcadia on the northwest coast near the present barracks on NAF prop­
erty; and 
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• La Playa Grande, the largest, located on the southwest coast on NAF 
property; this was in operation until 1952. 

The remains of La Playa Grande are scattered over a 25-hectare area, and por­
tions of its former railroad beds extend to Punta Arenas, which was the major 
shipping point for La Central. 

In addition to these larger haciendas and factories, a series of smaller 
haciendas were scattered throughout the island. Among these was Campana, 
located on the northeast coast. It was an early sugar hacienda, but later 
served as a cotton warehouse which fell to ruin when the land was turned to 
pasture animals. There was a hacienda at Puerto Ferro, where Camp Gare 1 a is 
currently located. Resolucion was a small hacienda on NAF property which later 
consolidated with Playa Grande. Another hacienda, Santa Elena, was located 
near Resolucion, also on NAF property. In addition, four smaller haciendas 
were also located on Vieques: Resignacion, Perseverencia, Pistole, and 
Marques ado. 

4.2.2.1 Historic Sites. Archaeological surveys have been conducted on the 
Vieques Naval Reservation from 1978 to the present. During these surveys, 227 
prehistoric and historic sites 'llere located on the EMA and NAF. Of these sites, 
34 were submitted for eligibility for inclusion to the NRHP, and it is esti­
mated that an additional 10 will be nominated after completion of the final 
phase now in progress. 

4.2.3 Legal Actions. In March 1978 the governor of Puerto Rico instituted a 
court suit (Romero-Barcelo vs. Brown) against the U.S. Navy concerning alleged 
violation of environmental 1 aws, contendi-ng that Naval activities had been 
illegally transferred to Vieques (from Culebra and its cays). The objective of 
the suit was to enjoin the Navy from using any portion of its land on Vieques 
or surrounding waters for Naval training operations. The Court decision stated 
that the continued use of Vieques by the Navy was essential to National defense 
and injunction of training activities was not appropriate relief for violations 
the Navy might be f9und responsible for. 

The Court found the Navy in violation of the Federal Water Pollution Control 
Act, Executive Order 11593, and the National Environmental Pol icy Act. Al 1 
other claims were dismissed. To correct these violations, the Navy is attempt­
ing to acquire a National Pollutant Discharge Elimination System (NPOES) permit 
for the release or firing of ordnance into the waters of Vieques, has conducted 
cultural resources surveys to locate sites eligible for the NRHP, and has filed 
an Environmental Impact Statement (EIS) in connection with its activities in 
and around Vieques. 

4.2.4 Biological Features. 

4.2.4.1 Ecosystems. 

4.2.4.1.1 Vegetation. The vegetation on Vieques is mostly characteristic of 
subtropical dry zones. The island is divided into subtropical moist and 
subtropical dry forest regions, with the western part being the most humid. 
Prior to Navy acquisition of the island, all but the steepest parts of the 
western one-half of the island were used for agriculture, primarily sugarcane, 
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while the eastern end was used for pasture. Many of the beach areas , 
developed as coconut plantations. Forests and scrub forests were restricted t~ 
higher hills, steep slopes, limestone areas, tidal swamps and associated wet 
lowlands, and a few quebradas (drainages). The present distribution of forest 
is not considerably different, though forest is now even more restricted in 
some areas. In contrast, the extent of scrub increased significantly with 
abandonment of agricultural practices and grazing, and today much of the island 
is covered by scrub types in various stages of succession. Currently, little 
or no land is in crop production. 

Although major parts of Vieques are covered by a mix of scrub types, discrete 
tyoes of habitat also occur, for example, beach scrub, evergreen scrub on lime­
stone, mangroves, upland forest, and lowland forest. 

On the western part of the island, at the NAF, the major activity of the Navy 
consists of anmunition storage in grass-covered storage areas. Most of this 
region was originally used for sugarcane production, but the former agriculture 
fields are now covered by mixed thorn scrub. The characteristic species are 
Zizyphus mauritiana, Randiaculeata, and Acacia spp. Rauvolfia viridis is 
contnon, but it is not a thorn scrub. The thorn scrub areas are wild pastures 
that are used for grazing livestock. In restricted areas, particularly near 
the NAF base camp and in the southeastern part near the civilian zone, the 
brush has been cleared for grazing and the grass mat is relatively complete. 
Large trees such as Albizzia lebbeck, Pithecellobium saman, and Ficus laevigata 
occur scattered in parts of the NAF rangeland area, usually on lowland. 

The NAF area includes two special features:· Monte Pirata, which is the highe. 
point on the island, and a vast expanse of mangrove forest and associated 
lagoons. A microwave station is located on top of Monte Pirata, but much of 
the higher elevations of the mountain are covered with forest. This forest re­
sembles a humid climax forest and is characterized by tall palms (Coccothrinax 
alta) and trees such as Bursera simaruba, Trichilia hirta, Zanthoxylum mono­
phYTlum, CitharexyllJTI frut1cosum, and other species. 

Mangrove forests and lagoons are found on the northwestern part of Vieques. 
This complex is the largest of its kind on the island and is fringed on the 
coastal side by the largest continuous area of cocopalms on Vieques. The man­
grove complex includes a large area of dead mangroves near the Laguna Boca 
quebrada. 

The NAF is bordered by narrow beach on the north and northwest coasts. Beach 
scrub sites are mostly covered by cocopalms. The southwest and south coasts 
consist of cliffs, and lack substantial sandy beach as far east as Laguna Playa 
Grande, which is surrounded by mangroves. 

The EMA is an area of low hills covered for the most part with microphyllous 
thorn scrub. Microphyllous thorn scrub consists of legume trees such as 
Prosopis juliflora and Acacia ssp., and has been named after the compound 
leaves with numerous small leaTiets characteristic of these species. The 
shrubby trees are shade trees transmitting enough light for the development of 
a good grass cover, and the area is used for grazing. A part of the are~ in 
the south of the maneuver area was at one time used for sugarcane production, 
but the fields now support dense stands of microphyllous thorn scrub. 
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The more special vegetation of the maneuver area tends to occur along the 
southern coast. This area is relatively diverse and includes several limestone 
peninsulas covered by evergreen scrub and bays lined with mangroves. One of 
these bays, Puerto Mosquito, is noted for its bioluminescence. 

The mangroves generally do not extend far inland, but in a number of lowland 
areas they are bordered by a broadleaf forest of ucar trees (Bucida bucerus). 
This forest has a limited distribution on the island and gives way to the micro­
phy11ous thorn scrub. 

Upland forest is restricted to a number of hilltops and generally consists of a 
forest scrub. Bursera simaruba is the common tree, and the large pipe organ 
cactus (Cephalocerus royenni) is a frequent associate. Other important elements 
are Capparis ssp., Picteti , Pithecellobium, and Randia. 

Stands of Lonochocarpus domingensis have been reported in some quebradas, but 
gallery forest is not well developed along the drainages of the eastern half of 
the island. Generally, the microphyllous thorn scrub occurs in a more solid 
stand where moisture conditions are favorable, and thins out on the hills. 

The beaches are small in size and alternate with cliffs, particularly along the 
northeast. A number of these beaches, identified as Blue, Red, and Purple, are 
used for amphibious landing operations. Much of the area is used as a maneuver 
zone, and in the northeastern part, there are a number of smal 1 arms practice 
ranges run by AFWTF. 

The vegetation in the AFWTF weapons trainirl9 area displays some similarity with 
the previous description. However, this region appears to be drier and is more 
rocky. Microphyllous thorn scrub is a cornnon vegetation type at lower eleva­
tions. On the higher hillsides, the conman type .has been classed as mixed low 
scrub, which consists of Lantana involucrata, Turnera diffus , Croton sap., 
Randia aculeata, Mimosa~., and others. Although the area is graze by 
cattle, it is not an offiCTally leased rangeland area. It is rocky, and the 
groundcover is generally sparse and open. 

Upland forest is less extensive than in the regions previously described, since 
it appears to have been displaced mostly by mixed low scrub. While generally 
limited to a few small isolated sites, forest scrub is relatively extensive on 
the slopes of Cerro Mat{as and on the peninsula extending into Ensenada Honda. 
The composition of the forest scrub is similar to that described above for the 
EMA. 

On hillsides, which are used by the Navy for artillery and practice bombing 
involving inert ordnance, the low mixed scrub or microphyllous scrub are widely 
dispersed and interspersed by a mixture of species characteristic of recently 
disturbed land, such as the giant milkweed (Calotropis procerus) and the low 
creeper (Stachytarpheta jamaicensis). 

The most intensively used areas are the established target sites in the ATG 
impact zone. These sites require periodic rehabilitation (see Section 7 .2.2), 
which consists of grading, and they are largely barren of vegetation or at best 
covered with a scattering of Calotropis, Stachytarpheta, and Prosopis. 
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Lowland forest in the surface impact area and ATG impact area has ? 

limited extent. Lowland sites are mostly covered with dense stands of r. .. ru­
phyllous thorn scrub. Mangrove forest is restricted to the margins of a few 
1 agoons. 

The ATG impact area extends east to the eastern 11 friendly front line. 11 East of 
this line, the area known as Punta Este consists of a flat limestone plateau 
that is covered with evergreen scrub. This evergreen scrub includes a palmetto 
(Thrinax morrisii) and the area is habitat for a rare orchid (Epidendrum 
bifidllll). 

4.2.4.1.2 Wildlife. On Vieques, birds are the dominant and most conspicuous 
wildlife, followed by herptiles (reptiles and amphibians), and mdl11Tlals. Three 
distinct assemblages of birds, totaling 114 species, are known to occur on 
Vieques. The number of bird species fluctuates during the year because of 
spring and fall migrations, which affect primarily land birds and lagoon birds. 
Seabirds maintain a fairly constant population throughout the year. 

Land birds are reoresented by the greatest diversity of species and the largest 
number of individuals. Tiiere are 36 species of lagoon birds, including herons, 
waterfowl, marshbirds and shorebirds, principally associated with the mangrove­
lagoon complexes bordering the Vieques coast. An exception is the cattle egret, 
which is associated with cattle in all habitats. Seabirds are represented by 
only 12 species including pelicans, frigatebirds, boobies, tropic birds, gulls, 
and terns. These birds utilize the rocky shores, cliffs, small islands, sandy 
beaches, and to some degree, lagoons near the coast. The brown pelican, 
federally designated endangered species, ne-sts in a rookery on a small isle' 
Cayo Conejo, in Bah{a Salina del Sur, just off the southeast coast of Viequ~~· 

Herptiles are represented by 20 species and constitute the second most diverse 
group of wildlife on Vieques (see Table 4-8). There are 17 species of reptiles 
and three amphibian species which, with the exception of the Southern 
woodslave, are all endemic to Puerto Rico. There are four species of oceanic 
turtles, all of which are federally designated as endangered species. 

Mamnals are poorly represented on Vieques. The geographical isolation of Puerto 
Rico at an early geologic period prevented manmals from becoming established as 
a dominant wildlife form (Briggs, 1964). One species, the manatee, is an 
oceanic marrmal and is federally designated as an endangered species. 

Bats constitute the largest group of marrmals on Vieques. The only surviving 
endemic marrmal is the red fruit bat, which is now considered an endangered spe­
cies in Puerto Rico. All other manmals, including the house mouse, the rat, 
the mongoose, and domestic animals, have been introduced by man. 

The coastal waters of the Caribbean are inhabited by an extremely diverse fish 
fauna that can be generally divided into three associations according to their 
preferred habitat. These associations include the grassbeds and sandflats, reef 
fishes, and open water or pelagic fish associations. There is a great deal of 
overlap among these associations since many of the fishes exploit the resources 
in the grassbeds, and the pelagic fishes feed in the reefs and grassbeds. The 
mangroves, swamps, and lagoons are highly valuable nursery areas for both juve· 
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Table 4-8 

RELATIVE ABUNDANCE Of' HERPTIL.ES ON VIEQUES 

Scientific ~ 

LeptodectylU8 albilabris 

Eleutherodectylua antillensis 

~ llU'inU8 

HellidectylU8 1119bouia 

spn .. roc1ectylU8 nict'lalai 
spnaeradectylU8 rnacrtJlepis 

spn .. roa-=tylua raaaeYelti•· 

Analis criatatellU8 

Analis stratulue 

Analis pulcnellU8 
Analia c:uvieri•• 

Ame i va .!!!!:!!, 

M.Cuya slaanii•• 

- TyphlaP'• 

Alsaptiia .,tilleneia• 

Pseyud .. Y' rtejn99eri•• 

Otelonia 11ydat• 

Oel'lllOChelys cori..:.at• 

Caretta carettat• 

Eretnmct'lelya illbricatat• 

Tr1-1'89UrU8 

• = Endangered in l'uerto Rica 

White-lipi:>ed f'rog 

Antillean f'rtig 

Giant toad 

Southern llllOOdalave (gec:Xa) 

I' igmy gactco 

COlllOl"I dWarf gectca 

Littoral gedca 

Man lizard 

Salllan lizard 

ShU'l)~tt'!.ed lizard 
Puerto Rican giant-anale 

ea-or.. ground lizard 

Slil)l)ery bactc slcink 
_,1'11 snaice 

Gr:ac.ni snalce 
Antillean painted turtle 

Green sea turtle 

Leatheraac:X (sea turtle) 

Loggerhead (sea turtle) 

Haklltli.ll (sea turtle) 

F'er-de-1.,ce 

t = F'ederally cl .. ified endangered specin 
= Nat obaervecl during study 

Sources Ecology .,d Envir~t, Inc., 1978. 
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Status 

Rare 

Abundant 

COllmJf'I 

AbW'ld.,,t 

Rare or extinct 

Abl.S1dant 

Rare or extinct 

Rare or extinct 

Rare 

Endangered 

Endmngered 

Endangered 

Endangered 

Rare or end.,,gered 



nile reef and pelagic fishes which characterize the fish life found in th< 
areas. Snook, mullet, needlefish, and mojarras are reportedly the most abundanc 
forms in Puerto Rican mangroves. Spiny lobster, shrimp, and other crustaceans 
also use the mangroves as nursery areas. Table 4-9 lists fish species found 
around Vieques. 

The submerged prop roots of the mangroves also support an extremely diverse 
association of epiphytic organisms, including oysters, sponges, flatworms, 
hydroids, bryozoans, annelides,·barnacles, shrimp, amphipods, crabs, snails, 
clams, mussels, sea urchins, tunicates, and a large variety of algae. 

Bioluminescent bays are occasionally found in protected tropical bays with very 
particular physical, chemical, and biological characteristics. In Puerto Rico 
these bays are found on the south coast near Parguera, Bah{a Fosforescente, and 
Bah1a Monsio Jose, and on the south coast of Vieques at Puerto Mosquito and 
Bahi'a Tap6n. The bioluminescence is· caused by the permanent bloom of the dino­
flagellate Pyrodinium bahamense. Pn;odinium emits light only when it is dis­
turbed. Propellers of boats and actions of swimmers and frightened fish result 
in flashing displays of thousands of disturbed dinoflagellates. All of the 
bioluminescent bays in Puerto Rico and Vieques are fringed with mangroves. The 
organic matter produced by the mangroves is believed to be a requirement for 
the growth and maintenance of the Pyrodinium populations. 

Because of the delicate balance of physical, chemical, and biological charac­
teristics in these bays, they represent a rare resource and are especially sus­
ceptible to even minor disturbances. 

4.2.4.2 Endangered, Threatened, and Rare Specie~. 

4.2.4.2.1 Vegetation. The federal endangered and threatened species list does 
not include plants from Puerto Rico. However, the Conmonwealth of Puerto Rico 
has published a committee report on rare and endangered flora (Department of 
Natural Resources, 1977). A comparison between the committee report, the iden­
tified plant specimens gathered during the survey conducted by E & E on the 
island in 1978, and previous papers on Puerto Rican flora yielded 26 species as 
potential inhabitants of Vieques. These 26 species are listed in Table 4-10. 

The majority of the 26 endangered and rare plants occur in two broad habitat 
categories: (1) moist upland forest and wooded ravines, and (2) coastal 
thickets and woods. These habitats are found in the NAF area. Lumbering in 
the past and agriculture have generally destroyed suitable habitat for the 26 
species. 

4.2.4.2.2 Wildlife. There are 34 wildlife endangered species on land and in 
the waters adjacent to Vieques. Of these, 24 species are birds, four are ter­
restrial herptiles, four are oceanic turtles, one is a bat, and one is an ocean 
mammal. Six species, the brown pelican, hawksbill turtle, leatherback turtle, 
green turtle, loggerhead turtle, and Caribbean manatee, are on the federal list 
of endangered species; these six species are discussed below. The remainder 
are considered endangered by the Commonwealth. 

Brown pelicans are the largest, most conspicuous, and most abundant seabird on 
Vieques. It is endangered because of pesticide poisoning, human interference 
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Table 4-9 

REEF' F'ISH SURVEY ON VIEQUES 
FISH SPECIES 

Scientific Name 

GinglyniostoH cirrati.. 
Gyinnothorax 1110ringa 
Synodua interniec:liua 
ltJlacentrua aeceneionis 
.!:!.· coruacue 
H. rufua - --H. vexillariua 
.!:!.· merianua 
Myriprietia Jacobus 
Auloetmua maculatua 
Cephaloptiolie ~ 
Epinepl'lelua adaceneionia 
f. guttatua 

f:~ 
f. strietua 
HyPOplectrua indigo 
.!:!.· nigricane 

.!:!.·~ 

.!:!.· unicolor 
Petr0111ttopon cruentati.. 
Serrenua tigrinua 

~~ 
Priacenthua arenatua 
!. . cruentatua 
~ raaculatua 
~ tDW18endi 
Malacanthu. pli..ieri 
~ cryeoa 

.£.· ~ 
El!!atie bipinnulata 
Seriola d1111trili 
ScOllDermorua regalia 
Lutian.. ,!!!!!!!. 
.!:.· .!e!2!:!! 
.!:.• !!hogani 
Ocyurua chryeurua 
~ cinereua 
He•ulon !:ll?,!!! 
H. aurolineetl.Jll 

Nurse shark 
Spotted moray 
Sand diver 
Squirrel fillh 
Reef squirrelfieh 
Lon~ine squirrelfiah 
Duaky squirrelfish 
Longjaw squirrelfian 
Black ber soldier 
Trumpet fillh 
Coney 
Rocle hind 
Red hind 
Red grouper 
Naeaau grouper 
Indigo hem.let 
Black hem.let 
Barred hem.let 
Butter hem.let 
Greyaby 
Harlequin b .. 

Fairy b•alet 
Bigeye 
Gl ... eye sn8'Jper 
n-nan 
Belted cardinal 
Sand tilefish 
Blue rt.nner 
Bar jack 
Rainbow rtnler 

Graeter Blllberjeck 
Cera 
Mutton snapper 
Schoolueter 
Mahogany snapper 
Yellawtail snapper 
Yellowf in rnojarre 
Margate 
TO!mJate 
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Reported in 
eo.-rcial 

Fisheries Catch 

x 
x 
x 
x 
x 

x 
x 
x 

x 

x 
x 

x 
x 

x 



Table ~-9 (Cont.) 

Scientific N-

.ti. cnrnarsyretm 

.ti· f1avoline•tt11 
_t!. · Ul anw'UI 

H. plt11ieri 
.ti· sciurum 
2:!. rnmc roet CllUI 

Cal•ue b•jonlldo 
Eguetue ac1.11inatue 
Mulloidichthve martinicue 
~eudupeneue 11acu.latue 
P!!pheria schOllDurgki 
Kypnaeua sactatrix 
Holmc.,,thue ciliaris 
.ti· tricolor 
Pam9c.,,thue arcuat ua 

!· earu 
Ch8Ctoaon capistratue 
.£• striatua 
Abudefduf saxatilis 

~-~ 
Chrmia cym 
.£• muJ. tilneat ue 

Eupaucentrue ~ 
Micro!fethodon cnrysurua 

Pmacentrue ~ 
P. leucoetictue 
P. partitua 
P. pl.,i frone 
!_. varimilia 
Bodi.,,ue ~ 
Halicnoerea bivittatue 
2:!· qarnoti 
2:!. ucuJ.ipinna 
.ti• caudali• 

.!:!.· .22!%!. 
2:!· radiatua 
Hmipteronotue novacula 
Lachnal aillue 1118Xialu• 

Thala.-a bifaaciatU1 
~ coeleatinue 
i· caeruleue 
1· craiceneia 

eo-.,n ,...,._ 

SniaJ,l...,uth grunt 
F'rencn grunt 
Cattan-wiclc 
White grunt 
Blu .. triped grunt 
Speniatl grunt 
Jal thead porgy 
Hilj1 h•t 
Yellow goet fish 
~tted gaatfish 
Glaay ( ca~er) sW991)er 
::-~:~·1.-::a chub 
'iueen angel 
~clc beaity 
Gray angel 
F' rwu::h 1nge l 
F'oureye butterfly fish 
Banded butterfly fish 
Sarge.,,t 111ejor 
Night serge.,,t 
Blua chrmia 
Brawt cnraaia 

Honey d-•l 
Yellawtail d._el fish 

Oualcy d-•l 
Beaugngary 
Bicalor d ... el 
Threeel'Qt d .. al 
Cocoa ~el 
Spenian hogfian 
Slippery dick· 
Yellowhead wr ... e 
Clo., wr ... • 
Painted wraee 
Blackear wr ... • 
Puddingwif• 
Pearly razor f iah 
Hogfiah 

Blueneed wr ... • 
Midnight earratfiah 
Blue earratriah 
Striped earratfiah 
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Reparted in 
Connercial 

F'isherin Catch 

x 
x 

x 
x 
x 

x 
x 

x 
x 
x 



Table 4-9 (Cont.) 

Scientif'ic NMe 

.§.. gu.:•aia 
5. taeniopterus 

1·~ 
Spariaa11a aurofrenatl.JI 
s. cnryaopter1.J1 
1· raciiana 
S. rubripinne 

1·~ 
Sphyraena barracuda 
Opnioblenniua atlantieus 
Carypnopterua glaucofraentm 
.£.• peraonatua 
Gnatholepia thollaoni 
Gobioaoaa genie 
Acanthurua bahianua 
~· cnirurgus 
~· coeruleua 
~ l...,atua 
Baliatee ~ 
CantherhinH ~ 
Meliehthys niger 
Lactopnrya trigueter 
Canthig .. ter roatrata 
~ hystrix 

Rainbow parrotfish 
Princeaa parrotfish 
Queen parrotfish 
Redband parrot fish 
Redtail parrotfish 
Bucktooth parrotfish 
Yellowfin parrotfisn 
Stoplight parrotfian 
Barracuda 
Red lip blenny 
Bridled gaby 
M .. ked goby 
Goldapot goby 
Cleaning goby 
Ocean surgeon 
Doctor f'ish 
Blue tanq 
Peacock flcg,dar 
Queen tr iggn- fish 
Orange-epotted file-fiatl 
Blade durgon 
Smoth t runkfiah 
Sharpnoae puffer 
Porcupine fiah 

Reported in 
Commercial 

Fisheries Catch 

x 
x 
x 
x 
x 
x 
x 
x 
x 

x 

x 

Source 1 Survey conducted by Ecology and Environment, Inc. , 1978. 
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Table 4-10 

PROBABLE RARE AN> E1'1>Ata:RED PLANT SPECIES Of' VIEQUES 

Growth 
N- F'or11 Hmitat 

AmrW'lth8C9• 
Cel08ia virgata Herb Upland f'oreet 

Bignanieceae 
Enall!Q!! latifolia Tree Lowland f'oreet 

Bro-li~ 
Tillandaia lineatiapica Epiphyta Lowland f'oremt 
Witm.ckia linguJ.ata Epiphyta Lowl.,d f'oreet 

C-alpini-=-e 
Cwalpinia~ Woody vine Se.ch scruo 
St anlia ll0n08p!l'll• Tree Lowl.,d f'oreet 

~idace• 
Mariaania ... ricana Tree Upland f'or•t 

Cel•traca• 
Mmytenua .Sl!2!!. Tree Lowland f'or•t 

Co~itae 
Bacctlaria ~ Shrub Evergreen scrub 

Cyper-=-e 
Bulbaatylia pauciflor• Sedge P•turH 
Cyperum ~ Sadq8 P•turee 

Flacaurtiaca• 
Prockia ~ Tree Upland f'or•t 

14ali>igh iace• 
MalpiQhia ,!!:!5!2 Tree Bech scrub 
!!· infnti•im Tree Bach scrub 
!! • l.inearia Tr• Bech scrub 
!!· snaf ari Tree Lowl.,d f'oreet 
Tetr!Ptaria inaecNalia Woody vine Baac:tl scrub 

14yrtace. 
Calyptnnth• thm•iana Tree Upland f'oreet 

Olac8Ca• 
Sc:tlaepfia scnreberi Tree Upland f'or•t 

Orctlidace• 
Epidendrum bifid ... Epiphyta Evergreen scrub 

P~ilionaca• 
Saptian t011antoaa Shrub 8nch scrub 
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Tabl~ 4-10 (Cont.) 

Growth 
N- F'ol'll Hmitat 

l'iper-=-e 
P!p!roiu.a myrtifolia Hel'D Upland for•t 

l'ol 'f1'Ddi- -
Adiant._ villa ... F'em Gallery rornt 

Solan-=e• 
Brunfelaia ... r1c.,• Tree Uplana for•t 

UrtiC8C989 
flouzalzia occidantali• Shrub U!llana rornt 

Z~yil-=-
Guaiacum officinale Tree Bnch' Scrua 

Saurcee 1 • llloadNry, Ray, et al • , 197' , Rare and Endan­
gered Pl.,ta on..na Rico, a ~itt• 
R8'1QZ't, U.S. D~ or Agriculture, Soil 
Canmerv.tian Service. 

• E:calaqy and Envircawnt, Inc., in 1978. 
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and low total numbers. The largest nesting colony of brown pelicans in t, 
Commonwealth is located on Cayo Conejo, just off the southeast coast 01 

Vieques, and the species is co!Tll1on on rock outcrops along the north coast east 
of the civilian sector, along all of the south coast except at Esperanza, and 
along the west coast. Traditional roosting sites are rock outcrops near Punta 
Vaca and Punta Boca Quebrada on the southwest coast, and on the pilings near 
Mosquito Pier. The pelican catches fish in the quiet waters of many coves and 
inlets surrounding Vieques, and also in some of the larger lagoons such as the 
Laguna Kiani comp1ex at the NAF and Laguna Monte Largo. 

Rare and endangered marine species whose range extends into the seas around 
Puerto Rico include the Caribbean manatee; the green, ~awksbill, loggerhead, 
leatherback, and olive ridley sea turtles; and the blue, finback, humpback, 
sei, and sperm whales (U.S. Department of the Interior, 1978). Whales are 
infrequent visitors to the waters around Vieques. However, both the manatee 
and several species of sea turtles are found in shallow waters off the island. 

The endangered Caribbean manatee, Trechechus manatus L., once ranged from 
Florida to Brazil. At present, it is virtually extinct in the Virgin Islands 
and Lesser Antilles, and relict populations are found in Puerto Rico, Hispan­
iola, Cuba, and Jamaica. Its decline is due to hunting, habitat degradation, 
and more recently, boating accidents. The manatee is a herbivore, and feeds on 
seaqrass. While it is usually found in or near fresh or brackish water, it is 
not known whether the animal requires access to freshwater. 

Aerial surveys were conducted on Vieques as part of the E & E 1978 surveJ 
Forty manatee sightings were made, 38 of which were in the lee of Mosquito 
Pier, and 21 of which were off the west shore. A possible sighting was made by 
the survey team near the eastern end of Ensenada Honda, and four sightings were 
reported by others near Cayo Conejo, Bahf a de la Chiva, and two in the lee of 
Mosquito Pier. The estimated population of manatees observed around Vieques in 
1978 was 15 to 25. Manatees were observed feeding only in the large Thalassi 
meadow off the northwestern end of Vieques. There was some indication that the 
manatees on Vieques may be a part of the population found at Roosevelt Roads, 
and that they move back and forth across the Vieques Passage. 

The green turtle, Chelonia mydas; hawksbill, Eretmochelys imbricata; logger­
head, Caretta caretta; and ieatherback, Dermochelfs coriacea, may be found in 
the waters around Vieques as residents or seasona visitors. The olive ridley, 
Lepidochelys olivacea, in Puerto Rican waters is probably a rare vagrant. The 
hawksbill and leatherback are listed as endangered, and the green, olive 
ridley, and loggerhead are listed as threatened, on the Federal Endangered 
Species list. 

The decline of these species has resulted from overhunting of these species for 
food and for their shells, which are used for ornaments. Habitat alienation and 
destruction are also believed to have significantly contributed to their de­
cline in recent years. The turtles are most vulnerable when they return to 
their breeding beaches to lay their eggs at night. The leatherback nests mainly 
in March and April, and the other species nest mostly between June and October. 
The female turtles lay their eggs in nests dug in the sandy beaches during the 
night. Nesting requires about two hours, during which about 100 eggs are de­
posited in the nest. The turtles breed on the average every two to three years. 
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Most turtles nest several times during a breeding season, at about two-week in­
tervals. Incubation of eggs takes between 45 to 72 days; after which the baby 
turtles emerge from the nest at night or early morning and return to the sea. 
Mating of sea turtles usually occurs in the coastal waters off the breeding 
beaches and can require several hours. Turtles are generally omniverous, feed­
ing on seagrasses, molluscs, crustaceans, tunicates, fish and jellyfish, al­
though adult green turtles prefer seagrasses and the leatherback prefers jelly­
fish. 

Fifteen sea turtles were sighted during aerial and beach surveys conducted on 
Vieques during the SlJl1Tl1er of 1978. The highest numbers of sightings per hour 
occurred along the northeast shoreline. Sea turtle nesting activity, primarily 
by leatherbacks, was also concentrated along the northeastern coast. A second 
nesting area was noted on Yellow Beach. 

4.2.5 Physical Features 

4.2.5.l Climatology. The climate of the Island of Vieques is of the tropical 
wet and dry class. Easterly trade winds blow directly across the island year­
round. These winds moderate the tropical heat considerably. Showers occur 
frequently throughout the year, but they are usually of short duration, and 
there are considerable periods of sunshine. · 

The mean temperature in Vieques is approximately 80.F, with little variation in 
mean monthly temperatures. Based on the 28-year period of record up to 1975, 
the mean annual temperature at the village of Esperanza is 79.3.F; August is 
the warmest month, at 81.8.F, and February the coldest, at 76.o·F. The small 
temperature range is attributed to two factors: first, the island is surrounded 
by water, the temperature of which changes little from the warmest to the 
coolest season; and second, the island is near the equator, which accounts for 
the relatively small differences in energy received from the sun from season to 
season. Monthly extreme temperatures at Esperanza range from 98.F to so•F for 
the 14-year period of record. The mean daily temoerature range, that is, the 
difference between the daytime maxim1111 and the nighttime minimum, is estimated 
to be between is· and 25• . 

There is little data· on rainfall patterns on Vieques. The available data indi­
cate that approximately 45 inches of rainfall occur annually. 

The outstanding feature with regard to wind patterns around Vieques is the 
steadiness of the trade winds, which are from an easterly direction, almost 
without exception, varying from north-northeast to south-southeast. Two wind 
regimes affect the Island of Vieques, with the trade winds dominating. 

4.2.5.2 Topography. The topography of Vieques is characterized by a series of 
low hills and small valleys. The hills on the western side of the island differ 
considerably in form and character from those on the eastern end. The hills in 
the west (except on high ledges) are gentler and more rolling, and have a 
deeper soil profile than those on the east end, which are angular and rugged in 
appearance and have a large amount of exposed rock surface. The highest point 
on the western end is Monte Pirata {elevation 301 meters). The highest point on 
the eastern end is Cerro Mat{ as (elevation 138 meters). The areas of highest 
elevation are generally found along the longitudinal axis of the island. These 
areas exhibit a more angular, blocky appearance than the lower lying hills. 
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There are several low-lying coastal zones of sedimentary deposits that are 
erally level and contain lagoons and swamps. The largest of these are locw.c~ 
in the northwest corner of the island; on the east end, north of Bah1a Salina 
del Sur; and in the southern valley between Esperanza and Bah{a Tapon. 

4.2.5.3 Geology. Vieques is composed of three major rock types, in terms of 
age and general lithology. In addition, there are unconsolidated sedimentary 
deposits on the island. The three main rock types are Upper Cretaceous 
volcanic rocks, Upper Cretaceous or Lower Tertiary intrusive rocks, .and Upper 
Tertiary and Quaternary sedimentary rocks. The uncons~lidated sedimentary 
deposits are of Quaternary age and consist of alluvial deposits, beach and dune 
deposits, and swamp and marsh deposits (see Figure 4-4). 

The oldest rocks exposed on Vieques are presumed to be of Upper Cretaceous age 
and are mostly andesites, tuffs, and conglomerates. It is generally thought 
that these rocks were deposited in a marine environment, and are sim11·ar to 
rocks of the same age found in Puerto Rico and the Virgin Islands. The thick­
ness of these deposits is believed to vary across the island. Alteration of 
the rocks varies according to proximity to the various intrusive contacts. The 
least deqree of alteration occurs in the eastern end of the island. 

During the Upper Cretaceous or Lower Tertiary period, the emplacement of ~ 
quartz diorite complex pluton resulted in the deformation and metamorphosis of 
the Cretaceous volcanic rocks. The quartz diorite plutonic rocks appear as 
outcrops over a large percentage of the island, but particularly in the western 
and central portions. The pluton is divided into two major bodies by a narro~ 
belt of metamorphosed andesites and andesite tuffs running from Isabel Segun 
to Bah{a de la Chiva. The western pluton is generally coarse-grained and equ1~ 
angular in texture, while the eastern pluton is generally finer-grained with a 
microgranitic texture. 

Mafic intrusives are also well distributed throughout the island. Dark, fine­
grained dike rock outcrops occur at various locations throughout the island, 
while coarse-grained outcrops of varying color and texture occur at the western 
end of the island in the quartz diorite complex. 

Limestone outcrops of Upper Tertiary age occur at three major areas on the 
island. Several peninsulas along the south coast constitute the largest 
concentration, with other deposits located on the extreme eastern end of the 
isl and, and at Oesanbarcadero Mosquito on the north coast. The 1 imes tone is 
soft, yellowish, and contains an abundance of fossils. On exposure, the 
limestone forms a hard crust which resists weathering. 

4.2.5.4 Soils. The majority of the soils on Vieques are residual. Because of 
the tropical wet and dry climate type and the relatively impermeable intact 
volcanic rock, soil development has been severely limited on the eastern 
portion of the island, resulting in a very shallow soil profile. Generally, 
soils on the eastern end of the island are fine-grained, with a high clay 
content. Soils on the western end of the island are somewhat better developed. 
These have been formed by the weathering of the underlying granite diorite 
intrusive. They are primarily coarse-grained and contain primarily arkosic 
material, with subordinate amounts of clay (see Figure 4-5). 
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The larger valleys of Vieques are filled and blanketed by alluvial deposits of 
Quaternary age. These deposits, which are stream-laid, consist of clay, silt, 
sand, and gravel derived from either the parent volcanic, rock or intrusive 
rock. The largest of these valleys are Valle de Resolucion on the northwest 
side of the island, and the large valley stretching from Esperanza to Camp 
Garc{a on the south coast. Although the alluvial deposits vary in thickness, 
they are generally more than 40 feet thick. In addition to the major soil 
areas mentioned above, the areas along the shoreline are covered with deposits 
of beach, alluvial, and wind-blown sand, and lagoon and salt marsh muds. 

4.2.5.5 Hydrology. The topography of Vieques consists of a series of low 
hills and shallow valleys, with an average elevation of about 75 meters above 
sea level. From the high points of the island, small, normally dry waterways 
(quebradas) flow in both north and south directions to the sea. This division 
of the drainage results in many small drainage basins, the great majority of 
which are less than a mile in length and only a fraction of a square mile in 
drainage area. Such small basins have no significance for water resource 
development and only function as drainage ditches to carry flood runoff in 
periods of intense rainfall. 

The largest drainage area i.s that of Quebrada La Mina, which extends in a 
southeast-northwest direction from the village of Esperanza, on the southwest 
coast of the island. The total drainage area of that basin is 2.3 square 
miles. There are four other basins with drainage areas of one to two square 
mil es. 

4.2.5.5.l Water Quality. The surface waters of Vieques were surveyed for ex­
plosive products and by-products in May 1978 by the Naval Surf ace Weapons 
Center, White Oak, Silver Spring, Maryland. Samples were collected from crater 
runoff water, lagoon water, and seawater near large bomb craters and compared 
to samples from waters outside of the impact zone for TNT, ROX, and tetryl. 
Results from thin-layer chromatography and vapor chase chromatography analysis 
indicated that there was no essential difference between the water samples 
taken outside the impact area and within the impact zone. 

Additional analyses were performed for ammonia, cyanide, nitrate/nitrite, per­
chlorate, and white phosphorus. Results of the study show that cyanide and 
amnonia were found in most of the bomb craters and swamps inside the impact 
area. However, .both parameters were below the maximwn permissible concentra­
tion (MPC) of 0.5 ppm for amnonia and 0.2 PJJll for cyanide. Nitrate/nitrite was 
found in every sample taken in the bomb craters and swamps, with values compar­
able to average seawater (0.05 ppm) and below the MPC of 10 ppm. No detectable 
concentrations of perchlorate or white phosphorus were found in any of the 
water samples, including the samples collected in target areas where ammunition 
containing white phosphorus was used. 

The ground water on the island varies from salty to relatively fresh. The rela­
tively high chloride values of the water have resulted from the acc1.111ulation of 
salts from sea spray in the ground water, a condition which is typical of 
islands with low rainfall, and from saltwater encroachment as a result of 
ground water withdrawals. The ground water is quite hard. Nitrates were low, 
ranging from 0.0 to 59 milligrams per liter (mg/1), with a median value of 2.3 
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mg/1. Iron concentrations were also low, with values below 0.3 rng/l. Socl 
concentrations ranged from 7 to 1,670 mg/l, with a median value of 157 mg/l. 

The two main sources of ground water on Vieques are the Valle de Resolucion, 
located on the western portion of Vieques within the confines of the NAF, and 
the Valle de Esperanza, located on the south coast near Esperanza. 

The quality of the ground water from the Valle de Resolucion was good, with low 
chloride levels. Increased pumping from the Valle de Esperanza resulted in an 
increase in the chlorides from saltwater encroachment prior to the completion 
of the pipeline from Puerto Rico. 

4.2.5.5.2 Water Supply. The population of Vieques was dependent on ground 
water for water supply until 1979; since then water has been piped from Puerto 
Rico. At present, there is a limited dependence on ground water in homes and 
installations outside the distribution systems. 

An eight-inch freshwater pipeline from Puerto Rico supplies the NAF, Isabel 
Segunda, and Esperanza with potable water. Camp Garc{a and the EMA received 
potable water from two wells located north of Puerto Mosquito near the main 
qate of Camp Garc1a. These wells were in operation 24 hours a day. Four 
tanks, with a 15,000-gallon capacity, are present at the site for water 
storage. 

The backup potable water source for the Vieques Naval Reservation and the ci­
vilian sector of Vieques are two aquifers in the Valle de Esperanza and the 
Valle de Resolucion. These aquifers were the principal source of potable wat 
for the island before the construction of the freshwater pipeline from Puer~v 
Rico in 1979. 

4.2.5.5.3 Industrial Water. The Navy currently operates several sanitary 
waste treatment facilities on Vieques. These include septic tanks with tile 
fields at the NAF, Cerro Mat1as, and Camp Garcia; a secondary treatment 
stabilization lagoon with post-chlorination arl'd an evaporation pond at Camp 
Garc1a; and a secondary treatment activated sludge plant at the NAF. None of 
the septic tanks discharge to surface waters. The sewage treatment plant at 
Camp Garc1a used to discharge to the sea near Bah{a Tapon; however, this 
discharge was eliminated and replaced by a land application system. The sewage 
treatment plant at the NAF .currently discharges to a swale that contains 
surface waters only during heavy rains. The Navy plans to provide a land 
application system for this facility very soon. 

4.2.5.5.4 Agricultural '..later. The U.S. Navy has leased land on the EMA and 
NAF to the local cattlemen's cooperative for pastureland. Water sources util­
ized for cattle production include rainwater and natural runoff (quebradas), 
pipeline water from Puerto Rico, and natural springs. A permanent spring 
located on the NAF property in the area south of Building 422 is used as a 
year-round source of water for cattle. During the dryer months of the year, 
this permanent water source attracts large nl.lllbers of cattle from the range and 
the area is used as a central location to herd cattle for range management. 

4-48 



4.2.6 Migration Potential. Contaminants at NAF on Vieques can migrate by 
surface runoff, subsurface movement, and tidal action. 

Surface runoff would occur in the quebradas, which carry surface runoff two or 
three times a year, depending on rainfall patterns. At these times, the flow 
may be as much as 10 cubic feet per second, although it is of short duration. 
The quebrada on the north side of NAF Vieques discharges to t~e Vieques 
Passage. 

Ground water movement occurs in the quebradas and in the Valle de Resolucion, 
where alluvial deposits of clay, silt, sand, and gravel measure up to 40 feet 
thick. The ground water moves in a northwesterly and southeasterly direction 
from the subsurface water divide, which runs in a southwest to northeast 
direction across the Valle de Resolucion just south of Building 422. 

Tidal movements in the mangroves would also influence migration of con­
taminants. 

4.3 CULEBRA. 

4.3.1 General. The island of Culebra is part of the Commonwealth of Puerto 
Rico and is located at latitude 18°19 1 north and longitude 65°17 1 west, 
approximately 17 miles east of Puerto Rico. It is 12 miles west of St. Thomas, 
and nine miles north of Vieques. The AFWTF maintains an observation post on 
Culebra for the maintenance of the microwave comnunications system. 

Culebra is 7,000 acres in area. This includes the main island and outlying 
cays, the three largest of which are Cayo Norte, Isla Culebrita, and Cayo de 
Luis Pena. The distance from Punta Resaca on the north to Punta del Soldado on 
the south is about four miles. From the cape of Punta de Mounos on the north­
west, the Cabeza de Perro cape on the east is about seven miles. The coastline 
is irregular, and the topography is hilly. There are several summits between 
100 and 650 feet. The island has a number of sheltered inlets and sounds on 
its south coast, and several fine beaches. Exceptional benthic reef structures 
are found off its Northwest Peninsula, in the waters between Culebra and 
Culebrita, and southwest of Puerto del Manglar. Exceptional fish and wildlife 
populations inhabit the island and water in the immediate vicinity. These 
include several rare and endangered species. The benthic environment includes 
extensive mangrove C011111unities, Thalassia meadows, reef ecosystem zones, and a 
small bioluminescent inlet on the south coast of the island. 

4.3.1.1 Adjacent Land Use. Adjacent to the Observation Post (OP) and lying 
generally east of the OP boundary, is a rare form of forest, the boulder 
forest, under the jurisdiction of the U.S. Fish and Wildlife Service. Directly 
south of the OP, the National Aeronautics and Space Administration (NASA) has 
leased land from the ~avy for a windmill demonstration project. To the south­
west, a spectacular beach shelters the brackish Laguna del Flamenco, which has 
a considerable population of the endangered Bahama pintail. Some private 
residences are being built there. Due west of the OP is the excessed Northwest 
Peninsula, the site of the Impact Area and targets for the old Navy range. The 
Caribbean Sea is to the north. 
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4.3.2 History. The original name of Culebra was "Pasaje," meaning passac 
Later on, during Spanish rule, the island was renamed "San Ildefonso de-'"' 
Culebra," after the Spanish monarch don Alfonso XII. Culebra was discovered on 
November 19, 1493, during the second voyage of Christopher Columbus. Unlike 
many of the other islands in the Caribbean chain, Culebra possessed neither 
important resources nor a strategic position, and as a result, settlernent on 
the island was slow. 

The first recorded inhabitants of Culebra were transient groups of aborigines 
who fled the Spanish colonization of Puerto Rico in the 16th century. The 
isldnd later became an occasionaJ base of operations for pirates raiding 
Spanish conmercial ships traveling between Panama and the Old World. 

European development of Culebra began in the late 1870s, when the Spanish Crown 
formulated a system of land grants. Under this system, 83 parcels of land were 
provided for settlement, each parcel consisting of 25 hectares. The parcels 
were located on the main island and did not include the surrounding cays. The 
site of the present AFWTF complex in 1887 was in the northwest corner of parcel 
nLJTiber 90, which totaled about 500 acres. At that time it was designated a 
forest zone. In the following years, the town of San Ildefonso was settled. 
In 1899 the town had about 206 persons. That same year, Culebra's population 
was recorded as 704 residents. 

After the Spanish-AA!erican War, Culebra and its adjacent cays were transferred 
to the United States under terms of the Treaty of Paris. In 1901, by Presiden­
tial Executive Order, all public lands on Culebra were set aside for government 
use under the jurisdiction of the Navy. A further Executive Order in 19r 
designated the adjacent cays of the LJiebra group as a wildlife preserve, sub­
ject to their use for Naval and lighthouse purposes. 

Throughout the first quarter of the 20th century, Naval facilities such as 
coaling stations have operated on Culebra, although at times the operation was 
minimal. In 1936 an exercise training target range was established, primarily 
at Peninsula Flamenco, including ship-to-shore, aircraft gunnery, and bombing 
facilities. A further Presidential Executive Order prior to World War II 
established a Naval defense area around Culebra. Up to the middle 1970s, the 
agency primarily responsible for federally owned areas on Culebra was the 
Navy. 

On 5 July 1972 and 26 May 1976, the U.S. Navy declared excess (Excess Notices 
2-N-PR-472 and 2-N-PR-472A, respectively} a total of 2,591.8 acres of land on 
the islands of Culebra, Culebrita, Luis Pena, Ladrones, and Pela (Water Cay} to 
be under control of the General Services Agency (GSA}. The jurisdictional 
responsibility for all of these islands except Culebra reverted to the U.S. 
Fish and Wildlife Service as part of the National Wildlife Refuge System. This 
jurisdictional reversion was in accordance with President Theodore Roosevelt's 
Executive Order Number 1042, dated 27 February 1909, "which established the 
islands of the Culebra group, except Culebra, as a preserve and breeding ground 
for native birds, subject to their use for Naval and lighthouse purposes." 
Excess lands on these four islands totaled 611 acres. An additional 236.4 
acres on Culebra, commonly referred to as the "airport property," has been 
transferred to the Conmonwealth of Puerto Rico through other federal agencies. 
Two-thousand six-hundred and sixty-two acres were excessed to GSA, which gav 

4-50 



111.72 acres to the Co11111onwealth of Puerto Rico and the rest to the Department 
of Interior (DOI), which in turn gave 1,091 acres to the Commonwealth of Puerto 
Rico. 

Currently, all land excessions have been effected and the Navy retains juris­
diction for only the 87-acre AFWTF site at Punta Flamenco. 

4.3.2.1 Historical Sites. There are no known historical sites on currently 
owned Navy land; several cultural resource sites have been identified on land 
formerly owned by the Navy, now controlled by the U.S. Fish and Wildlife Ser­
vice. 

4.3.3 Legal Actions. The use of Culebra was the issue in the case of Romero­
Barcelo vs. Brown, explained in Section 4.2.3 

4.3.4 Biological Features. 

4.3.4.l Ecosystems. In general, the plant life of Culebra can be divided into 
three major groups: those associated with man's activities, slope associa­
tions, and coastal associations. 

~ost of the original vegetation on Culebra has been altered by cultivation and 
grazing. Grasses, such as guinea grass and Angleton grass, Andropogan 
annulatus, are common on the lower slopes. When pastures are abandoned, thorn 
scrub of mesquite and mimosa and various species of cactus, including the 
barrel cactus, prickly pear, and the rare snow cactus, Mamillaria nivosa, take 
over. 

Slope associations consist of evergreen and deciduous forest with figs, cupey, 
black manpoo, and others. Thorn scrub, acacia, and mesquite are found in the 
drier areas. The coastal varieties begin at the upper end of sandy beaches, 
and extend onto the low sand dunes. They consist of coastal hedge, scrub, 
beach forest, mangrove swamp, and marine meadows. The beach forest is re­
stricted to the lowlands behind the north shore of Bah{a Flamenco. 

Mangrove stands are usually composed of three species, the red mangrove Rhizo­
phora mangle, the black mangrove Avicennia nitida, and the less common white 
mangrove Laguncul aria racemosa. 

Offshore, the Thalassia grass meadows are major underwater plant communities. 
These are known locally as turtle grass beds and named for the primary plant 
species, Thalassia testudinllTl. Thalassia beds grow in the sand and mud bottom, 
often between coral reefs, and in clear waters to depths of 30 feet or less. 
The Thalassia meadows provide an important habitat for a variety of marine 
life. 

The most prominent form of wildlife on Culebra is birds. Culebra is one of the 
most important nesting areas in the Caribbean for sooty terns (an estimated 
150,000 mating pairs). The island of Culebrita has a high land bird density, 
but is less important than the smaller offshore keys (in terms of nesting den­
sity) for seabirds. The white-cheeked (Bahama) pintail, which is rare in Puerto 
Rico, has been observed on both islands. Red-billed tropic birds have been 
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reported to be nesting on Culebrita, the first documented breeding record f~ 
this species for Puerto Rico. 

The native mammalian fauna consists of three species of bats. In addition, the 
Norway rat and the house mouse have reached Culebra and are probably present on 
Culebrita. White-tailed deer have been introduced on Culebra and appear to be 
established. 

Four species of marine turtles, all federally listed as endangered or threat­
ened species, are found on Culebra and Culebrita, or in adjacent waters (see 
Section 4. 3. 4. 2) . 

The richness of the marine environment around Culebra and Culebrita is mani­
fested not only by the spectacular shallow water coral reefs, but also by 
mobile forms of life. The bays of Ensenada Honda and Puerto del Manglar are 
the most outstanding breeding grounds in Puerto Rican waters for spiny lobsters 
and many species of fish. As a result, fishing is excellent off these bays and 
between Luis Pena and Alcarraza. Mullet, snappers, flounders, bonefish, and 
anchovies are colTlllonly found in these waters. 

4.3.4.2 Endangered, Threatened, and Rare Species. The brown pelican is listed 
as endangered throughout its range, which includes Culebra and Culebrita. This 
species utilizes the mangrove areas for roosting and loafing, and the adjacent 
waters for feeding. 

The endangered giant Culebra anole (Anolis roosevelti) is believed to exisr 
only in the Mount Resaca area of Culebra, which has been designated as critical 
habitat for this species (Federal Relister, July 21, 1977). The reptile was 
last recorded in 1932; however, loca people on Culebra maintain that it still 
survives in the area and claim to still see it. The U.S. Fish and Wildlife Ser­
vice is currently conducting studies to determine the status of the giant 
ano 1 e. 

Four species of marine turtles either nest on Culebra and Culebrita or are 
found in adjacent waters. Loggerhead and green turtles are 1 isted as 
threatened, but no critical habitat has been designated for these turtles on 
the Culebra islands. Leatherback turtles are listed as endangered, though 
designated critical habitat does not include Culebra or Culebrita. The 
hawksbill turtle is listed as endangered throughout its range, and critical 
habitat has been proposed for Culebra, Culebrita, Cayo Norte, and i>'ona Island. 
These areas include the beaches of Resaca, Brava, and Larga, on the north shore 
of Culebra near the OP, and all beachfront areas on the southwest shore, east 
shore, and northwest shore of Culebrita. 

Flora of both Culebra and Culebrita includes a mixture of xeric plants on the 
lowlands and more mesic species in the valleys and upper slopes. Culebra is 
characterized by dense, dry, scrub forest on the leeward slopes, merging into a 
"well preserved" coastal forest on the isthmus. 

There are 372 known species of native and introduced plants, representing 76 
families and 156 genera. Thirty-three species are considered rare or unique b: 
the Colllllonwealth, being found only on Culebra or on a few of the other smaller 
islands. 
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Smooth yellow nicker (Caesalpini culebrae) and Culebra Island water willow 
(Justicia culebritae) are both localized endemics found on Culebrita. Culebra 
Island water willow, a very rare species, is found along a narrow trail leading 
from the southwestern side of the island across to the southernmost part of the 
bay on the north coast. 

Wheeler's peperomia (Peperomia wheelerii) is found in the boulder forest on the 
slopes of Mount Resaca as well as on the east-facing slopes near the OP heli­
copter pad at Punta Flamenco. In the area by the OP helicopter pad this rare 
endemic is being threatened with habitat destruction by chickens. These birds 
scratch the rocks bare and destroy the mold and humus accumulations on which 
Wheeler's peperomia depends. This species is found on the north slopes of the 
Mount Resaca area all the way down to the coast. 

The boulder forest is found in only one other location, on Tortola. The fan 
leaved palms found on Culebra make up a unique plant community. 

4.3.5 Physical Features. 

4.3.5.l Climatology. The climate of Culebra is the principal factor in its 
character and ecosystem quality. Mean annual rainfall is only 36 inches, rang­
ing from. a low of 16 inches in 1967, to the 59 inches recorded in 1942. Almost 
half of the annual precipitation occurs in a four-month period, August to 
November. Temperatures are relatively constant throughout the year, ranging 
between 62 and 93°F, with an annual average temperature of 80°F. Evaporation 
factors at Culebra total 70 annual inches, and humidity varies from about 65% 
in daytime to aoproximately 80% at night. 

Cloud cover, storm, and wind factors at Culebra are typical of the West Indies. 
Prevailing winds blow from the northeast in winter and shift to easterly in the 
summer months. Wind velocity becomes stronger then, al though average winds 
measure approximately 10 miles per hour. Some storms have generated wind veloc­
ities as high as 85 miles· per hour at the Punta Flamenco center. Hurricane 
season, as on Puerto Rico, lasts from June through November, wjth most storms 
occurring in July, August, and September. Local storms sometimes form water­
spouts at Culebra and Vieques, causing some coastal damage before dying out on 
the island terrain. Mean annual cloud cover is 0.5%, which reflects the low 
precipitation record. 

4.3.5.2 Topography. The AFWTF site is located on Culebra's north shore at 
Punta Flamenco. Relief along the area of the AFWTF site is extreme, with 
elevations ranging from sea level along the rocky shores to the west, north, 
and east, to nearly 120 meters above sea level at the mountain peak. Because 
annual rainfall is slight, averaging only 42 inches, there are no freshwater 
drainage systems located here or elsewhere on the island. 

4.3.5.3 Geology. Culebra and its adjacent islands are underlain by volcanic 
and intrusive rocks of probable Upper Cretaceous age. Andesite lava underlies 
most of the island, and on many seacliff exposures the lava exhibits pillow 
structures characteristic of lavas erupted under the sea. This structure is 
remarkably well-preserved at Punta Seri a on Cayo Norte. The andesite lava 
contains many veins and interpillow fillings of quartz. Andesite lava breccia 
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lies along the straight southwest coast of the island and on Luis Pena (5 , 

Figure 4-6). 

Andesite tuff overlies the lava along the north coast of Culebra. It is 
characterized by a prominent layering, with beds ranging from a few inches to 
many feet thick. This layering may be seen along the seacliffs between Playa 
Brava and Playa Larga. 

The tuff and underlying lava have been intruded by diorite in north-central 
Culebra and by diorite porphyry on Luis Pena. The diorite weathers to rounded 
boulders several feet in diameter which cover much of the steep north-central 
slope of Culebra. The sandy soil washed down the slope from between these 
boulders has accumulated to form the small sand deposit behind Playa Brava. 

Other alluvial deposits include fine coral sand and coarse gravel in beach 
deposits, and fine sand and clay underlying mangrove swamps and lagoon basins. 

4.3.5.4 Soils. Culebra has a relatively limited variety of soils types, owing 
to its volcanic origin, small size, rugged terrain, and moderately uniform 
climate. Its total acreages consist of 75 to 80% soils at the Descalabrado and 
Rockland series, formed in slopes of 20 to 40%. Such topography is so limited 
in capability and so subject to erosive forces that it should be utilized only 
for grazing, wildlife habitat, or forest cover. 

Soils within the area of the AFWTF site consist entirely of Rockland soil~ 
These soils are found in areas where rock outcrops are present over 50 to 7L 
of the ground surface. Loose diorite boulders and rocks are also corT1T1on on the 
ground surface. Very shallow soil material is found lying between the outcrops 
and the rocks. Slopes for Rockland soils are generally very steep, ranging from 
60 to 70%. This land type is found in mountainous areas, and is characterized 
by scattered low brush vegetation. Areas of Rockland soils have little value 
for agricultural or engineering uses, and mainly provide wildlife habitat. 

In the coastal areas directly to the southwest (Playa Flamenco) and southeast 
(Playa Resaca) of the AFWTF site, narrow areas of nearly level coastal beaches 
and Catano loamy sand are present. Similar to the Rockland soils, these areas 
also are not suited for agricultural use. 

I 4.3.5.5 Hydrology. Ensenada Honda, Bahia Flamenco, and Puerto del Manglar are 
drowned valleys whose waters receive intermittent drainage from higher terrain. 
No permanent watercourses exist, but some saline springheads are present. Shal­
low wells are used to provide water for livestock, and eight drilled wells 
supply non-potable water demand. However, such wells are high in chloride 
concentrations, and most potable water is supplied by cisterns (the OP has one) 
and the new desalination plant. 

Comparatively, the geology and hydrology of Culebra have parallels on St. 
Thomas and Vieques. Their igneous geology is largely structured of volcanic 
andesite and intrusive diorite. Therefore, available ground water is stared in 
fissures and fractures in the rock, and considerable saline intrusion occurs. 

Catchment installations were formerly the principal source of potable water on 
Culebra. However, as a result of the unusually arid years from 1961 through 
1969, the catchment system has become a secondary backup source of water. 
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Catchment storage at three sites totals about 400,000 gallons, a two-w~ 
supoly for the population at Dewey. Primary supply for Dewey was sought ;, ..! 

field of drilled wells east of the town. Four wells are operative, but only 
two have acceptably low levels of salinity. Well yield measures about 20 
gallons per minute. However, salinity of the best wells has regularly exceeded 
400 ppm, while the U.S. Public Health Service maximum is only 250 ppm. 

4.3.6 Migration Potential. Contaminants at the OP would migrate by surface 
runoff due to the steep topography and shallow soils with rocky outcroppings. 
However, due to the distance (about one kilometer) to the ocean, it is doubtful 
that surface runoff would have much impact. 

4.4 ST. THOMAS. 

4.4.1 General. The AFWTF maintains a cormiunications and target tracking and 
control facility on top of Crown Mountain. The Crown Mountain facility is 
located about 42 nautical miles east of NAVSTA Roosevelt Roads and provides 
drone and aircraft tracking capability. The collected data are relayed back to 
Range Operations Center (ROC) at NAVSTA Roosevelt Roads in real time for eval­
uation and correction of flight paths if required. Although drone control is 
exercised by the ROC, the Crown Mountain facility has corrmand control capabil­
ity in the event the ROC is unable to exercise control. 

The Crown Mountain facility is operated and maintained by a civilian contractor 
and is under the direct control of the ROC. The majority of the facilities at 
Crown Mountain are relatively new; its tracking capability was greatly improved 
by the recent addition of the wide area search CAPRI radar. Crown Mountain cr 
also duplicate various enemy ship and aircraft signatures with its highlJ 
sophisticated Threat Platform Simulators (TPS) on the displays of vessels and 
planes utilizing the range. 

4.4.1.l Adjacent Land Use. Land use adjacent to the Crown Mountain facility 
is limited to a broadcasting tower which belongs to the Virgin Island Broad­
casting Service (due east), the old site (see discussion below), private 
residences (which belong to contract personnel), and undeveloped areas. The 
Crown Mountain site is relatively isolated, with little activity around the 
site. 

4.4.2 History. The present facility was occupied in 1975, when operations 
were moved from the old site about 100 yards to the east. The present site was 
built by NMCB personnel, with additional construction in 1976, 1977, 1978, and 
1983. Plans for 1984 include the installation of electronic items to augment 
the ITCS system at Pico del Este. The Crown Mountain site, as part of the 
AFWTF ranges, tracks and controls drones, and tracks surface vessels and 
aircraft. 

4.4.2.1 Historical Sites. There are no historical sites on or near the Crown 
Mountain facility. 

4.4.l Legal Action. The Crown Mountain site has not been involved in any 
legal proceedings to date. 
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4.4.4 Biological Features. Vegetation now growing on the island differs from 
the original vegetation and differs somewhat in different parts. Uncleared 
mountainous areas support a fairly dense growth of tropical forest, including a 
few large trees and a dense undergrowth of brush and vines, but the cleared 
mountainous areas are covered with thorny brush, which is of little or no 
value. 

Much of the cultivated acreage on the coastal plain has been converted to 
rangeland. The vegetation is mainly cactus and small thorny brush. There is 
very little pasture grass. Hurricanegrass, which is considered to be an 
inferior pasture grass, has spread rapidly over the southern part of the 
coastal plain and into adjacent mountainous areas. 

Hilly areas between the coastal plain and the mountains are covered with thorny 
brush and poor quality pasture grass. There are only a few trees. The eastern 
end of the island, which is usually drier than other parts, is covered with a 
dense growth of cactus and thorny brush. 

The ecosystems and biology of St. Thomas are quite similar to St. Croix, the 
primary difference being species distribution (s~e Table 4-14 in Section 
4.5.4.2). The endangered black-crowned night heron and peregrine falcon found 
on St. Croix are not present on St. Thomas. Table 4-11 lists those species 
found on St. Thomas that are not present on St. Croix, and indicates which of 
these species are rare and endangered. The rare and endangered species are 
otherwise identical on the two islands. 

4.4.S Physical Features. 

4.4.5.l Climatology. The Virgin Islands extend eastward from Puerto Rico, 
along the path of the Lesser Antilles, directly in the belt of subtropical, 
easterly trade winds. The climate is maritime tropical, one of the most equable 
in the world. It is characterized by generally fair weather, steady winds, and 
slight but regular annual, seasonal, and diurnal ranges of temperature. A 
significant feature of the rainfall pattern is the marked variation within 
short distances with change in terrain and elevation. 

Minor seasonal contrasts are generated by outbreaks of cold air from the higher 
latitudes in winter and by tropical disturbances late in summer and fall. Of 
greater significance is the diurnal tempering effect of the islands on the sur­
rounding ocean climate. Since the land area is small, the Virgin Islands exert 
less modification on the surrounding ocean climate than do the islands of the 
Greater Antilles, which lie to the west. 

Lifting of moist air over hilly terrain is the most co1T1Tion cause of rainfall on 
the islands. The ~aunt of rainfall increases with increasing elevation. The 
average annual total at the higher elevations is between SO and 60 inches, and 
at the lower elevations, between 20 and 30 inches. Whether an exposure is on 
the windward or the leeward side of a slope is a significant factor in the 
amount of rainfall received. In general, there is a much higher occurrence of 
rainfall by day than by night. 

There is no sharply defined wet season or dry season on the islands. Records 
indicate seasons much like those along the southern coast of Puerto Rico. On 
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Table 4-11 

SPECIES F'BJN> 114 ST. T}04AS NOT PRESENT 114 ST. CROIX 

M., lizara 

91•11> 111C1Uthad lizard 

Salmn lizard 

ea-., grCU1d lizard 

Virgin Ialand8 blind snake 

Tree ba .. 

Ground snaic .. 

Gard9n snak_. 

~illec:t tro~ic bird• 

stali~ flycatche~ 

Red f"ruit bat• 
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Scientific N-

~· criatatellua 

A. pulcnellua 

A. stratulua 

A. ~ 

A. f"anet1trata 

.~ .. ID'l-i• 

Alaophia partoricenaia 

Arrhyton niguUI 

Phaeton aethereua 

M. stalidua 

Stanoaar11a ~ 



S.t. Thomas, the rainfall is generally lightest in February and March, and 
heaviest in September and October. The nl.ITlber of days with rainfall equal to 
or ~ore than one-tenth of an inch ranges from about 75 to 110, depending on 
1 ocat ion. 

Variations in temperature between the coolest and the warmest months are 5° to 
7°F at the most. The hiqhest temperatures are in August, and the lowest in 
January or February. During the warmest months, the highest average daytime 
temperature is about 87°F. During hot spells, which occur nearly every year, 
the temperature exceeds 88° or 90°F for several days in succession. The 
average lmiwest nighttime temperature during the warmest months is between 74° 
and 78°F. Nighttime temperatures are somewhat lower at the higher elevations, 
such as Crown Mountain. During the coldest months, the highest temperature is 
generally in the low 80s, and the lowest in the high 60s or low 70s. At the 
higher elevations, outbreaks of cold air into the Caribbean bring nighttime 
tffilperatures down to the low 60s or high 50s. 

Regularity in direction of the trade winds is one of the most dependable 
weather phenomena on the islands. Almost without exception the trade winds 
blow from an easterly direction. The velocity varies daily. A velocity of 
more than 15 miles per hour occurs more frequently in winter than in other 
seasons. Leeward slopes are protected against the full force of the trade 
winds, but the flow is strong enough to pass over the higher terrain without 
diminishing in velocity. Most locations have a good flow of air ~ovement most 
of the day. 

The islands are affected occasionally by tropical storms and hurricanes. They 
lie outside the main paths of severe tropical disturbances, except those that 
occur from August through the first half of October. The storms that develop 
over the South Atlantic east of the Antilles chain usually move toward the 
north or northwest and pass north or south of the islands; rarely do they pass 
directly over them. There is risk of hurricane force winds about once every 
nine or 10 years. 

4.4.5.2 Topography. The topography of St. Thomas in the vicinity of Crown 
Mountain consists of man-made level ground atop slooes of steep as 60°. 

4.4.5.3 Geology. St. Thomas is underlain by indurated volcanic rock and 
sedimentary rock derived primarily from material eroded from the volcanic core; 
all of these rocks are of Cretaceous age. The only nonvolcanic rock is a thin 
bed of limestone of Cretaceous age. Alluvial deposits are present in the major 
stream valleys and interfinger with beach sand in the coastal emba)111ents. 

4.4.5.4 Soils. The following soil associations are found on St. Thomas: the 
Cramer-Isaac Association and the Dorothea-Victory-Magens Association. 

The Cramer-Isaac Association consists of very steep to strongly sloping, well­
drained soils, with a clayey subsoil. These soils are shallow and moderately 
deep over volcanic rock, and are found on mountainsides and foot slopes. 

This association is characterized by steep and very steep mountainsides, 
strongly sloping foot slopes, and narrow alluvial fans and floodplains. The 
soils are reddish in color. The surface layer is gravelly or stony; bet'.t1een 50 
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and 70% of the surface is covered with rock outcrops, and boulders and ston~­
are common. 

Cramer soils are found on mountainsides. They are steep and very steep, shal­
low, red or reddish brown soils which are well drained and moderately permea­
ble. Their surface layer is gravelly or stony. They formed in material 
weathered in place from volcanic rock. 

Isaac soils are found on foot slopes. They are strongly sloping, moderately 
deep, and well drained. They have many angular volcanic rock fragments on the 
surface. These soils also formed in material weathered in place from volcanic 
rock. 

Minor soils of this association are San Anton, Glynn, and Aguilita soils and 
Cobbly alluvial land. San .Allton and Glynn soils occupy narrow alluvial fans 
and floodplains below Cramer and Isaac soils. Agui-lita soils are found on low 
hills and foot slopes. Cobbly alluvial land is found on narrow floodplains. 

Cramer and Isaac soils have severe limitations, chiefly shallowness over rock 
and steep slopes, that make them unsuitable for cultivation and for most 
nonfarm uses. They are limited largely to use for pasture and range, woodland, 
wildlife habitat, and recreation. 

The Dorothea-Victory-Magens Association consists of steep and very steep, well­
drained, deep soils, having a clay to clay loam subsoil. These soils are pri­
marily found on mountainsides. 

This association is characterized by steep and very steep, rugged, forested or 
pastured mountains that are slightly rounded at the top. The soils on the 
highest peaks of the island of St. Thomas--Hawk Hill, Crown Mountain, and 
Signal Hill--are in this association. 

All of the major soils of this association are on mountainsides. Victory and 
Mag ens soi 1 s are steep; Dorothea soils are steep to very steep. All are deep, 
well drained, and moderately permeable, and all formed in material derived in 
place from highly weathered volcanic rock. Dorothea and Victory soils· are yel­
lowish brown, and Magens soils are red in the subsoil. 

4.4.5.5 Hydrology. The Crown Mountain site obtains water by a catchment sys­
tem, and on occasion, by trucking in water obtained from the VIWPA. 

Periods of deficient rainfall occur almost every year in some parts of the 
Virgin Islands. Although some of these periods are of short duration, they 
have a serious impact on farming and dairying activities, on the urban water 
supply, and on the general economy. The islands have no large rivers and no 
1 arge storage reservoirs. Consequently, even a few months of drought can be 
damaging. Droughts are most prevalent in late fall, winter, and early spring. 

The severity of drought on the islands has been computed by the Palmer Index, 
developed by the Environmental Data Service. This computation is based on the 
difference between the amount of rainfall received and the amount needed to 
maintain an average for the area. It indicates that mild to extreme drough 
can be expected about half the time, severe to extreme droughts about 15% 0. 
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the time, and mild to moderate droughts about a third of the time. Since 1931 
there have been 14 droughts indexed by the Palmer system. The longest was for 
48 months, from February 1945 to February 1949. The drought of 1964-65 was the 
most recent and the most severe. 

Drought is more serious now than ever before in the islands 1 history. Many 
springs and wells have gone dry. Subterranean reservoirs have become more and 
more depleted, even though, according to records, the islands receive about the 
same amount of rainfall as at any time in the past. 

4.4.6 Migration Potential. The shallow stony nature of the soil at the Crown 
Mountain site, combined with the steep slopes (60°), lead to a high potential 
for the surface migration of contaminants. 

4.5 ST. CROIX. 

4.5.1 General. The island of St. Croix has two facilities associated with the 
Atlantic Fleet Weapons Training Facility (AFWTF), the mission of which is to 
operate, maintain, and develop weapons training facilities and services. As 
part of those services, AFWTF has located on St. Croix the Underwater Tracking 
Range (UTR) Control Complex at Sprat Hall, and the St. Georges Hill complex on 
top of 864-foot-high St. Georges Hill. 

The facilities of the UTR provide approximately 69 square miles of instrumented 
deep water for three-dimensional tracking of ships, submarines, and underwater 
weapons. Normal activities include Weapons Systems Accuracy Trials (WSAT); 
air, surface, and subsurface torpedo exercises (TORPEX); Fleet Operational 
Readiness Checks (FORAC); research, development, testing, and evaluation 
projects; and any other trials for which precise in-water spatial measurements 
are required. 

The UTR is located on and in deep water off the western shore of St. Croix and 
consists of two superimposed ranges. The older Short Baseline (SBL) synchronous 
range utilizes a 75 KHz r.t<-72 Pinger and consists of 21 square nautical miles 
of tracking area. The new Long Baseline (LBL) asynchronous range utilizes a 13 
KHz r.t<-84 Pinger and consists of approximately 69 square nautical miles. The 
LBL range is normally utilized for all operations; however, the SBL range is 
available if desired. The boundaries of the SBL range are latitudes 17°47 1 and 
17.41 1 north and longitudes 64°54 1 and 65°00 1 west. The boundaries of the LBL 
range are latitudes 17°46' and 17°39 1 north and longitudes 64°54 1 and 65°02 1 

west. Water depth varies from 200 to 600 fathoms. 

The data gathering and processing system at the UTR consists of both state-of­
the-art hardware and real-time software, plus a full color integrated real-time 
display system. This system is made up of four MOOCOMP IV-35B computers, a 
canplex network of siqnal processors and other electronics, three RAMTEX Inter­
active Display Devices, and additional repeater display devices. 

Operations on the UTR are man- and machine-con.trolled from a shore complex lo­
cated irrmediately north of Sprat Hole on northwestern St. Croix. The complex, 
which consists of a number of large interconnected office-type industrial 
trailers, is operated and maintained by a civilian contractor. There are no 
Naval personnel permanently stationed at the range, although during periods of 

4-61 



operation, a liaison/range control officer from AFl<ITF is present. Shop: 
instrumentation, maintenance, and torpedo preparation are located at Roosev~lt 
Roads, as are the administrative offices for the UTR. 

The UTR has several tracking modes: 

a. Short Baseline (SSL) underwater acoustic instrumentation provides pre­
cise spatial relationships between in-water objects via a hydroacoustic 
interface and the data gathering and processing system (DGPS). Synchro­
nous, soherical, SSL tracking principles are employed to obtain preci­
sion three-dimensional positions. The range is able to track over 20 
objects in the total range areas or up to eight objects in an individual 
array area. The tracking is accomplished by 13 bottom-mounted hydrophone 
arrays which receive signals from a special acoustic device mounted on 
each object being tracked. The hydroplane array transmits these signals 
via submarine cables to the computers ashore which provide real-time 
course and speed, and torpedo firing control solutions. The accuracy of 
the system over the entire tracking area is approximately 25 feet or 
less. The accuracy within any particular array is approximately 10 feet 
or less. 

b. Long Baseline (LBL) underwater acoustic instrumentation provides not 
only additional underwater track area but also another option for track. 
The system is designed to accept acoustic energy bursts from the phase­
coded pingers MK-84 and t-t<-72-2. These energy bursts can occur at 1/2, 
1, 2, and 4 second ping intervals, depending on the type and speed of 
the object being tracked. Once the system acquires an object or rang 
the computer and real-time software select automatically the "best·· 
array for track and the best of several algorithms for given conditions. 
Three-dimensional computations are normally performed. 

c. The Optical Tracking System is used primarily when positional informa­
tion cannot be obtained by the acoustic three-dimensional systems. Pre­
cise positions can be determined by triangulation using readings from 
three theodolites. Under optimlJTI conditions, triangulation closures of 
less than two feet are possible. 

d. The UTR computers can utilize real-time radar track information provided 
by four radar systems: CAPRI on St. George Hill, St. Croix; NIKE­
HERCULES on St. Thomas; CAPRI on St. Thomas; and NIKE-HERCULES on 
Vieques. 

As part of the AFWTF, the Electronic Warfare Range (EWR) St. Georges Hill, 
provides both a realistic simulated hostile electromagnetic environment for the 
training of ship and aircrew electronic warfare teams, and a tactical 
electronic order-of-battle in support of exercises conducted on other AFWTF 
ranges. The EWR can support either single-ship or multi-ship exercises using 
its Threat Platform Simulators (TPS) situated throughout the AFWTF complex to 
provide overlapping coverage to portions of the Outer Range and all Inner and 
Underwater Ranges. The capabilities of the various electronic devices are 
shown in Table 4-12. A civilian contractor runs the facility, which is located 
atop 864-foot-high St. Georges Hill. 
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Table 4-12 

CAPABILITIES OF RADARS AT ST. GEORGES HILL, ST. CROIX 

AN/MSQ-51. Target Tracking .,d Control, Aircraft Tracking 

Location • St. Georges Hill, St. Croix, U.S. 
Virgin Islands 
North Oeliciaa Hill, U.S. Naval Station 
Rooaavelt Roada 

F'requency • ACQ: S-Band J 100 - 3500 MHz 
Track: X-Band 8.5 - 9.6 GHz 

~ • ACfl: 1 • 3 microaac 
Track: 0.25 microaec 

PRf" • ACQ: JOO or 1 ,000 PPS 
Track: 380/1 ,000 PPS 

Power • ACQ: 1 MW 
Track: 250 KW 

Antenna • ACQ: 5, 10, or 15 RPM 
Track: Conical 
Both: 200 nautical miles 

AN/FllS-105 "CAPRI": Miaaile, Aircraft, and Surface Tracking 

Location • St. Georgea Hill, St. Croix, U.S. 
Virgin Ialanda 

Frequency • 5 .45 - 5 .825 GHz 

PW • 0.25, 0.5, 1 microeec 

Power e 1 MW 

Antenna • Caaaegranian/Monopulse F'eed 

Maxi• .. Range • 16,000 nautical miles 
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4.5.1.l Adjacent Land Use. Sprat Hall is an old sugar estate, now used as a 
guest house and restaurant. Other land uses adjacent to the UTR include 
recreational beaches and diving areas. Local fishermen and recreational 
boaters use the waters offshore. Land use adjacent to the St. George 1 s Hi 11 
complex includes individual residences and a quarry. 

4.5.2 History. For the island of St. Croix, as well as the rest of the 
Caribbean, the arrival of Columbus at the close of the 15th century marks the 
beginning of the historic period. 

St. Croix was sought after by the Europeans not only for its economic potential 
as a locality suitable for the production of sugarcane, but also for its 
strategic position in the Caribbean as a port of trade. 

A brief summary of the highlights in the historic chronology of St. Croix are 
presented in Table 4-13. 

4.5.2.1 Historical Sites. Sprat Hall near the UTR has been proposed for list­
ing on the NRHP. Various cultural resources (tools, campsites, middens, and 
other artifacts) have been found on land immediately adjacent to the UTR, and 
there is some evidence that the UTR was built on top of a significant archaeo­
logical site, which is, of course, now destroyed. There are no historical 
sites associated with the St. Georges Hill facility. 

4.5.3 Legal Actions. In 1971, as a result of a legal action, St. Croix w 
evaluated as an alternative to the Naval gunnery activities at Culebra. Na._ 
activities on the island, however, have not been involved in any legal actions 
of note. 

4.5.4 Biological Features. St. Croix includes a large number of the major 
terrestrial ecosystems typical of the tropics. Although relatively dry, small, 
and isolated, the island has a climate which permits the growth of vegetation 
ranging from near rain forest to near desert. Along the shoreline is a group 
of specialized ecosystems strongly affected by saltwater and composed of rela­
tively few species. Pllother group of ecosystems owes its origin and continued 
existence to the activities of man. These ecosystems, ranging from very low to 
very high species diversity, are the least stable. 

The fauna and flora of the island are distinctive for the high proportion of 
exotic (non-native) ·species which have been introduced by man. Plants native to 
all tropical parts of the world are present. Livestock and mongoose dominate 
the fauna and are seen in virtually all of the island's ecosystems. In addition 
to the native avifauna, large n1.1T1bers of migratory birds use the island twice a 
year as a stopover in their migrations. 

St. Croix was more lush when Europeans first settled on the island. Crop 
agriculture, especially sugarcane, developed slowly and remained extensive as 
late as the early 20th century. The availability of water has decreased and 
the frequency of fire has increased throughout much of the island. 

4.5.4.1 Ecosystems. St. Croix has 10 major terrestrial ecosystem types: 

1 Semi-evergreen forest (St. Croix rain forest), 
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149:5 

1587 

1625 

1642 

1646 

1650 

1650 

1651 

1653 

1657 

1665 

1674 

1695 

1733 

1755 

1792 

1795 - 1800 

Table 4-13 

HISTORIC CHR~Ol.OGY or ST. CROIX• 

SPAIN. 1)1 hia second voyage to. the New World, Columbus discovers 
St. Croix, wnicn he n8ll99 "Santa Cruz," claiming it for Spain. 

ENGLAHO. Jahn White, sent by Sir Walter Raleiq, ~· Govemor of Virginia, 
staya on St. Croix for three daya; finaa evidence of Indian habitation. 

HOLLAN> AN> Et-GLAND. S..11 settla.enta begwt by Dutch at Baaain 
(Chriatianated) and by Engliah on the southwest shore am (near 
F"rederikated). 

Holland increaaes settl_,t, causing unrest between th .. elvea, the 
F"rench, and the English. 

ENGLAND. British hold island after Dutch and F"rench are driven out. 

SPAIN. Engl1ah settlnent overtakan by Spainarda fro• Puerto Rico. 
Dutch try to recaJ)ture the settle1181'\t the s ... year, but are defeated 
by the Spanish. 

F"RANCE. Govemor de Poincy of the French Weat Indin takea poaaeeaion of 
St. Croix for the F"rench crown; plane to •ake it hi.II capital. 

OE POINCY. St. Croix and other ial1nda are purcnaaed privately by de 
Poincy fro• the French King. Aa a leading Kni'11t of Malta, he senda 
other knights end F"renchll8n to colonize St. Croix. 

KNIGHTS f7' MALTA. -.J.l of de Poincy's private poueaaiona in the Weat 
Indin are granted to thia Order of St. John. 

French settle St. Croix and, with so• difficulty, run sugar, indigo, and 
tobacco plantations. 

F"RENOf WEST IM>IA COMPANY. All island paeaeeaiona held by the Knights of 
Malta, including St. Croix, are purchaaed by tha French Weat India Co•­
p1ny. 

F"RANCE. King of F"rance paya off company dabta and takes pounaion of 
the island. 

ASAlil)IJNED. Maintaining hia country's clai• over the island, the F"rencn 
King ordera a.ll imatlitanta removed to Santo Dollingo. 

DANISH WEST IM>IA ANO GUINEA COMPANY. St. Croix ia purchaaed from the 
French crown by the Danish Weat India and ~inea Co~ny, and shortly 
thereafter, ia divided into 15G- and JOO-acre plantations to encourage 
settl..,,t. 

DENMARK. 0.-rk takes poaa .. ion of St. Croix aa a Crown Colony. 
During the ensuing half century, St. Croix's economy, baaed on sugar, 
rum, and the alava trade, riaea ste8dily. 

Dlln.iah govem1111nt ia the firat country in the world to declare slave 
trade unhwful. (The abolition of the alave tr8de, however, daea not 
co• into force until 1803, and 1a not completely abolished until 1848). 

Yean of peak pr~erity of sugar and rl.9 econa.y; planters, however, 
roreeae the beginning of the end. 
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Table 4-13 (Cont.) 

1801 

180:3 

1807 - 1815 

18"8 

1866 

1867 

1871 

1872 

1875 

1876 

1878 - 1892 

1917 

St. Croix c8')turea by Briti.ah; reetorea to Dlln•rk in a few 1110nths. 

Denlark ai>alisnee the slave trade cOlll)letsly. 

St. Croix i• held by Britan during Nmpaleanic Wars, but a eventually 
returned to O...rtc. Economy wars- over the next 30 years with periods 
of droucj1t, political upheaval, and war in Europe, and the general 
d~rmian. 

Slavee on St. Croix are freed by Governor Von Scholten, after rioting 
began. 

A dis .. trou• fire occurs in Christi .. tsd. 

Euthqullke anc:I tidal 111ave bring further trouble to a declining ecano11y. 

C.,ital lllDved ft'Oll St. Croix to St. Tha.a. 

Severe hurric.,. deetroy. crops and buildings. 

Danish gavern.ent provia.. runa. for construction of a Central Sugar 
F'llCtary, wnicl'I i8 ~ in 1876. 

Severe hurricane and ~r ... ion years until about 1888. 

Serioua labor riot• take place; F'reaerik8tsd i• p.rtially burned. F'iMn­
cial difl'icultiee reeult in further rioting in 1892. 

UNITED STATES. The Lnited stat• purcl'l .. n St. Croix, along with 
St. Thamm and St. Jann. 

•After LewillOtln ( 1964). 
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1 Deciduous forest, 
1 Thorn woodland, 
• Thorn scrub, 
• Mangrove swamp, 
• Littoral woodland, 
• Beach ecosystem, 
1 Savanna, 
• Man's monoculture ecosystem, and 
• Man's diverse ecosystem 

The first four ecosystems are primarily climate-controlled, the following three 
are controlled by the effects of the sea, and the final three are primarily 
controlled by the activities of man. These ecosystems, or ecological systems, 
are combinations of plants, animals, microbes, soil, and atmosphere and their 
continual interaction. As such, the readily observable differences among the 
10 types are the dominant plant species, height of vegetation, type of animals, 
total species diversity, litter accumulation on the soil, soil moisture, inun­
dation by seawater, water input from the air, salt concentration, fire frequen­
cy, livestock density, and cultivation by man. The four climatically 
controlled ecosystem types represent four fairly distinct stages along a ·iitider 
moisture gradient from rain forest to desert. 

Three major background factors determine the range and nature of ecosystems 
present on St. Croix. Most important is the highest elevation of approximately 
350 meters (l,165 feet), over which the warm, moist, eastern trade winds pass 
with little cooling and precipitation, therefore making it possible for several 
dry ecosystem types to succeed in the absence of a well-developed rain forest. 
Second, the island is 500 miles from South .o.nerica, 1,100 miles from Florida, 
60 miles from Puerto Rico, and 20 miles from the nearest other Virgin Island at 
the northern end of the Lesser Antilles; this relative isolation makes it 
difficult for new species to reach the island naturally. Third, the island is 
small, approximately 20 miles by eight miles (84 square miles), further 
contributing to low species diversity • .. 
By way of comparison, St. Croix appears to have more kinds of ecosystems and 
more species diversity within them than nearby St. Martin to the east, which is 
lower in elevation, smaller, and farther away from species sources. Vet St. 
Croix exhibits less diversity than the nearby island of St. John to the north, 
which is smaller, 70 meters higher (and therefore moister), and was once con­
nected to Puerto Rico during the Pleistocene ice age. 

More recently, the history of land use by man has dramatically altered the 
landscape. In 1651 the French reported three rivers and 16 brooks on the 
island. Near the beginning of this century, sugarcane cultivation covered as 
much as 35% of the island, and as late as 1914, several streams and rivers were 
reported to flow year-round. At present, active sugarcane plantations have 
essentially disappeared, and all streams dry out during part of the year, 
generally leaving only a few trickles at higher elevations. 

Before the cultivation of the island by European colonizers, deciduous and 
semi-evergreen forests probably covered most of the island, with drier 
vegetation in the east and southwest. Almost all of the island has been 
utilized by man at some time; currently the major uses are building and road 
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construction, limited cultivation, and cattle, goat, horse, and sheep grazinq 
As in all dry tropical regions, much of the land area catches fire and bur­
repeatedly. 

~ongoose are common in essentially all ecosystems. Deer are infrequently 
observed in the forests, woodlands, and savannas. Other manmals include rats, 
mice, fruit and insectivorous bats, livestock, and dogs. Seabirds and a rela­
tively few land birds are resident species, but numerous migratory species are 
seen in season. Local herptile populations include dense small 1 izards, one 
rare large lizard species, a few frogs, and an introduced toad. Insects are 
relatively few in kinds and numbe~. A listing of flora and fauna found on St. 
Croix is included in Appendix B. 

4.5.4.2 Endangered, Threatened, and Rare Species. Endangered, threatened, or 
rare species found on St. Croix are listed in Table 4-14. 

4.5.5 Physical Features. 

4.5.5.1 Climatology. The climate of St. Croix is dry tropical, with daily 
temperature fluctuations exceeding the seasonal variation. Average monthly 
temperatures range from 24 to 28.C (75 to 83.F). Long-term average annual 
precipitation, which has remained constant over the last 112 years, ranges from 
about 140 centimeters in the northwest to about 60 centimeters in the eastern 
end and the southwestern area of the island. Differences in precipitation from 
year to year are greatest in the rain shadow areas of hilly sections and local 
ridges from Frederiksted across to Fountain Valley Road, Christiansted, and 
above Solitude Bay, and are least in the flat central region around the airpor' 
and eastward. Average monthly precipitation is fairly even throughout tr 
year, with the driest month, March, receiving about four centimeters of rain 
(lower in dry regions) and the wettest month, between September and November, 
about four times as much. Seasonal variability from year to year is least in 
March and greatest from May to December. Evapotranspiration produces an annual 
soil-water deficit throughout the island almost every year; for short periods 
during most years, most of the areas of the island have positive soil-water 
balances. Hurricanes generally occur in pairs within a 12-year period separated 
by an average 38-year span. The last hurricane occurred in 1928. In summary, 
the temperature is warm and constant throughout the year, the driest season is 
January through April, and. the wettest season September through November, 
though extended dry periods may occur any year at any season. 

Throughout much of the year, the wind blows steadily out of the northeast at 10 
to 20 miles per hour. Wave action is fairly heavy on exposed sections of the 
coast during most of the year, and the seas are steep and of short period. 
Water temperature varies from about 23• to 26°C in the winter months and 
averages about 28°C in the summer, with higher temperatures in areas of quiet 
water. The tides average about one foot and are diurnal in character. Low 
tides usually occur in the night during the winter and during the day in 
SllTimer. Neap and spring tide periods are about a week in extent and closely 
follow the phases of the moon. 

4.5.5.2 Topography. St. Croix is the largest and southernmost of the U.S. 
Virgin Islands, located about 40 miles to the south of St. Thomas and St. John. 
It is about 22 miles long and five miles wide. The island is surrounded b· 
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Table lt-14 

Elf>ANGERED, THREATENED, OR RARE SPECIES or ST. CROIX 

Reptiles 

Scaly sea turtlee 
Green turtle 
Hawlcabill 

Leathery ••• turtlee 
Leatherbeck 

Igu.,didll 
C..., igu.-.a 

Whiptaila 
St. Croix ground lizard 

Slcink• 
Slippery b8Ck ekink 

C.olubirdll 
Ground snake 

Grebee 
Le•t grebe 

Tropic birdll 
llhite tailed tr°"ic bird 

Pelic.,. 
BrCM1 pelican, Alcatraz 

Boobi• Ind g....,.ta 
Blue-faced booby 
Red-footed booby, baba bhnca 

Hltrana and bitterna 
Great blue heron 
Great (=->n) egret, gar:za real 

Snowy egret 
Black-cr0tl'18d ni'71t heron 
Le•t bittem 

Ibian Ind apaant>illa 
Glaeay ibia 

F1.alli.ngaa 
Americ., flamingo 

4-<i9 

Scientific Nue 

Cheloniidae 
Chelonia 11yda 
Eretllachely• illbricsta 

Der mchelidae 
Del"llOChelye coriacaa 

Iguanidae 
Igu.,a Igu.,a 

Teiid• 

~.22!22!. 
Sc inc id• 

Mabuya llClbouin ( elo.,ei) 
C.olubriae 

Aleapttie portoricaneie 

Podicipedidae 
Padicape dallinicua 

Phaethantidae 
Phaethon lepturua 

Pelecanidae 
!:, occidentalie 

Sulidaa 
~ d-.:tylatra 

.h .!!!!!. 
Ardeid• 
~herodi• 
Cawrodiua ( egret ta) .!!!?.!:!!, 
Egretta (leucaphayx) ~ 
Nycticorax nycticarax 
Ixabryc!'lue .!!.!!!!. 

Threelciornithidae 
Plegadia falcinellua 

Phaeni~teridae 

PhaenicopterU8 ~ 



TJole 4-14 (Cont.) 

fil!.!!! ( Cont • ) 

s--· geese, and duclc• 
W•t Indian whistling duclc 

s.nma duck 
Ruddy duclc 

H.Ued duck 
C&racar• and f"alcona 

Peregrine f"aleon 
Rails, gallinulea, and coats 

Cl~r rail 
~riJle gallinule 
C&ribOHrt coat 

Plovers, turnatones, and surfbirda 
Snowy plover 

"*>adcoclc, snipe, .,d s.,dpipers 

Willet 
Gull• .,d terns 

Gull-Oilled tern 
ColllDr'I tern, gaviota 
Roaeate tern 
Le•t tam 
Royal tam 
Sandwich tern 

P1CJ9Cn8 and davn 
'fllhite-crOlnld pigeon 
Plain pigeon 
Bridled quail dove 

Typical owla 
Puerto Rican screech owl 

~· 
riaherMn beta 

F'iatler_, bat 
Spel'll Mtial• 

Spel'll whale 
Rorqual• 

Anatid• 
Dandl'acygna arborea 
~b.n...,aia 

IJxyura imaicenais 
.Q.:. clminic• 

F'alconid• 
!.!!!:!!. eeregrinua 

RaillidH 

~ longirostris 
Porptiyrula martinica 

!:!:!!!:!. c.r ib•• 
Chareariid• 
~ alexlrtdrinua 

Scol~mcidae 

CatoptrophOru• St111ipalmatU9 
LaridM 

Gelocnelidon nilotic• 
~nirunda 

1:.. daugall ii 
s. albifrort8 
5:' ( Thaluaeua) Hxilla - -1:., il:l sandv icsnsis 

Col...Oid• 
Col...O• leucocep!iala 
~ inornata 
Geotrygon lll}'etace• 

St rigid• 
~nudip• 

Noc:tilionidH 
Noc:tilio leporinua 

Phy..terid• 
Pheter cataaon 

Bal~taridae 

Bal...,ptera ·~· (probably 4 s~eciea) 
Hegaptera nova.igli• 

Source: Philbo•i., R. and, Jann A. Yet••• 1977. 
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deep water on all sides and ~as a relatively small shelf. The highest point on 
the island is in the northwest section, which has an elevation of 1,165 feet. 

The coastline of St. Croix is regular, with only three deep indentations at 
Christiansted Harbor, Salt River, and on the south shore at Krause lagoon, now 
completely taken over by a large refinery and alumina plant. There are only 
two offshore islands--Green Cay and Buck Island. 

4.5.5.3 Geology. The island of St. Croix consists of largely Upper Creta­
ceous, Oi igocene, Miocene, and recent sedimentary rocks at the surface. There 
is a ~~all surface area of intrusive diorite near the east end of the island 
and an area of gabbro in the northwestern mountains; these areas are of 
Tertiary age. The eastern and western parts of the island are separated by a 
graben filled with altered volcanic ash that is overlain by marl and limestone. 
The island remained isolated from its nearest neighboring islands during the 
Pleistocene age due to a deep sea trough to the north. Most of the stream 
valleys that head in the volcanic uplands were incised during the Pleistocene 
age, and the coastal reaches of the overdeepened valleys are filled with 
fine-grained alluvilJTI. 

A popular misconception is th't St. Croix was formerly a volcano. Although 
volcanoes are present on many nearby islands, there are none on St. Croix, and 
there probably have not been for tens of millions of years, if ever. Vet, most 
of the rocks are originally of volcanic origin. 

The rocks underlying the mountain ranges on St. Croix (and probably those deep 
beneath the Central Valley) are sedimentary rocks derived from the erosion of 
older volcanic rocks and from volcanic ash spewed out from an erupting volcano. 
The sediments were deposited on the deep ocean floor in the late Cretaceous age 
(Campanian--Maestrichtian), and are approximately 80 million years old. The 
limestone (or marl) exposed at the s·urface of the Central Valley of St. Croix 
is considerably younger (lower ~iocene, 20 million years), and is probably the 
renains of a coral reef that formed as the island was uplifted (see Figure 
4-7). 

4.5.5.4 Soils. The soils of St. Croix are primarily of the Cramer-Issac Asso­
ciation (see Section 4.4:5.4). Historically, the soil has been the most im­
portant natural resource of the island. At the height of the sugar plantation 
era approximately 40% of the island's 84 square miles was under cultivation. 
At present only a few hundred acres are in crops, although there are still 
approximately 17,000 acres used for pastureage and range. 

Any past abuses of the soil such as overgrazing by goats, sheep, and cattle 
probably are insignificant compared to the effects of the bulldozer in the past 
decade. The Virgin Islands Government has acted within the last year to meet 
the mounting problems of construction-related erosion by requiring "earth 
change" permits to be approved before the land is altered. Over the past few 
decades earth dams have been placed on virtually every stream channel on the 
island to check erosion and to help recharge ground water supplies. 

4.5.5.5 Hydrology. Annual rainfall on St. Croix ranges from up to 60 inches 
on the northwest coast to 25 to 30 inches on the east end of the island. 
Although there is generally a rainy season from August through November, the 
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amount of precipitation is highly variable from year to year. Agriculture on 
the island has been plagued by occasional droughts since the first settlers 
arrived. A roof-catchment and cistern are required for all houses, although 
municipal well water and desalted water have largely supplanted these systems. 
The central lowland province, underlain by the Kingshill Marl, contains the 
principal ground water reserves. In 1970, this area was estimated to contain 
130 billion gallons, of which only about one third has a sufficiently low con­
tent of dissolved solids (less than 6,000 rng/l) for watering plants or irnpro­
venent by electrodialysis. Potable water is obtained only from shallow wells, 
as the chloride concentration increases rapidly near sea level. Much of the 
water for the public system in Christiansted is obtained from wells at Con­
cordia (Salt River). However, this water is mixed with distilled water from 
the desalting unit at the power plant to improve its quality. Most of the 
shallow, sweet-water wells elsewhere on the island have been overpumped, re­
sulting in reduced yields (or dry wells) and intrusion of seawater or brackish 
conn ate water. 

Only about 3% of the total rainfall reaches the water table, owing to the high 
losses by evaporation and transpiration. Evaporation is enhanced by the typical 
pattern of brief intermittent showers. Transpiration by the abundant scrub 
thorn vegetation is particularly effective in blocking recharge of ground water 
because these pl ants have root systems ·that may ex tend 20 or more feet be 1 ow 
the surface. In recent years many acres of shallow-rooted sugarcane and other 
grasses (roots two to three feet deep) have given way to the scrub thorn. 
Lowering of the water table by pumping, and the reduction of recharge by 
changes in vegetation, may account in large part for the virtual disappearance 
of running streams in the last 40 years. 

Recharge of the main Kingshill Marl aquifer by rainfall was estimated to be at 
an average rate of 1.75 million gallons per day (rngd). Pumpage in 1970 was 
estimated at 700,000 gallons per day for the municipal supply and 300,000 gal­
lons per day for private use, a total of 1,000,000 gallons per day. Since 1970 
pL1T1page almost certainly has increased substantially in response to the in­
creased population, and to new industrial demands. Figures for current pumpage 
are not available. 

There are two ground water wells near the UTR. One lies on Navy property, but 
not within the fence line, south of the entrance gate to UTR. The well is SO 
to 60 feet deep, and at one time was used for drinking water. Within the last 
five years the water has become too brackish for any other use than in the sa­
nitary system. Wells along the south shore of St. Croix are also experiencing 
saltwater intrusion. 

Except as noted above, all water for all uses at both the UTR and St. Georges 
Hill complex is rainwater caught in cisterns or, primarily, water trucked in by 
the VIWPA. 

4.5.6 Migration Potential. The potential for surface migration of contami­
nants at the UTR on St. Croix is excellent due mainly to location. Perched on 
a small bluff directly on the Caribbean Sea, any contamination from past pollu­
ting practices would have rapidly entered the ocean, or infiltrated the sandy 
soil to the ground water. Currently, oil spills at the generator building can 
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be seen to migrate off Navy property and enter the sea almost irmiediately. 
situation is compounded by continuing erosion of the shoreline. 

At St. Georges Hill, any contamination would enter the soil and travel only a 
short distance before meeting bedrock. With a heavy vegetative cover to detain 
surface runoff, no surface water, and a considerable distance to the sea, it is 
unlikely that any contaminants have migrated from the St. Georges Hill complex. 

4.6 PICO DEL ESTE. The AFWTF site at Pico del Este is located in the Luquillo 
National Forest at an elevation of 3,450 feet and is approximately 10 air miles 
northwest of the station. The primary function of the Pico del Este site is to 
provide air and surface search radar coveraqe for the AFWTF operating areas. 
Systems located at the site include the Integrated Target Control System 
(ITCS), the Wide Area Active Surveillance System (WAAS), the Noise Jammer 
Systen (NJS), and the Electronic Warfare Range (EWR) Threat Platform Simulator 
(TPS). One of the facilities is shared with the Federal Aviation Administra­
tion (FAA), which provides aerial traffic control for the San Juan area. 

4.7 NAVSTA ROOSEVELT ROADS, WEST ANNEX, AGUAOILLA. NAVSTA Roosevelt Roads 
currently owns 11 buildings at the former Ramey Air Force Base in Punta 
Borinquen. The Navy acquired the buildings in 1973 when the U.S. Air Force 
excessed Ramey. The majority of the buildings are leased to the Commonwealth 
of Puerto Rico, which in turn leases the buildings for corrrnercial use. 

Buildings 504, 505, 506, 509, and 531 are leased to the Puerto Rico National 
Guard. Building 506 is currently the headquarters of the 20th Battalion, 65t" 
National Guard, and was formerly the station corrmissary. Building 504 was t. 
station bakery and is currently used as a storage comoound by the National 
Guard. Building 531, which has been partially demolished by the National 
Guard, was formerly part of the Air Force civil engineering office and the 
carpentry material storage. Building 505 was also used by the Air Force civil 
engineering office. 

Buildings 528 and 530 were the Air Force exchange gas station and vehicle main­
tenance shop prior to Navy acquisition. Building 528 was the gas station office 
and store, while Building 530 served as the garage for vehicle maintenance and 
repair. The station was operated by Texaco until 1973, and has been closed 
since then. The property is currently leased to an oil company which is in the 
process of renovating the facility. There has never been any occupation of 
these buildings by.the Navy. 

Building 571 is used by the Department of Education for band exercises and 
folkloric dances. The Air Force previously used this building for servicing 
the fuel tanks of B-52 Bombers. The fuel was drained from the aircraft prior 
to entering the hangar. The Navy has never utilized this building. 

Buildings 706 and 703 (Building 703 is leased to the Commonwealth) were for­
merly the Air Force, and then the Navy, Exchange. A theatre was located in 
Building 706, which has been abandoned. A cafeteria, airline ticket office, 
beauty shop, and post office were part of the exchange located in Building 706. 
The building is currently a small shopping plaza which is subleased to com­
mercial uses, including a restaurant, bakery, phar~acy, and legal office. 
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Building 561 is leased to the Commonwealth, which subleases it to MASCO Indus­
try, a manufacturer of communications equipment. This building has never been 
occupied by the Navy. 

All of the buildings owned by the Navy at Ramey have been declared excess and 
are awaiting disposal through GSA. 
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CHAPTER 5. WASTE GENERATION 

5.1 GENERAL. The following sections describe waste generation processes asso­
ciated with industrial, ordnance, and radiological operations at NAVSTA Roose­
velt Roads. 

5.2 INDUSTRIAL OPERATIONS. 

5.2.1 Machine Shop. The Public Works Machine Shop in Building 31 performs all 
sheet metal and welding operations, including toolmaking work. Shop activities 
include repair and maintenance of pumps and other dynamic equipment. Wastes 
generated by this operation consist of metal pieces, welding material, small 
grease and oil containers, and small equipment parts. All waste materials are 
discarded at the base landfill. It is estimated that during the period 1960 to 
the present this shop has generated approximately 23 tons of waste per year. 

5.2.2 Degreasing and Solvent Cleanin~. Degreasing and solvent cleaning opera­
tions are located at many locations, including the AFWTF Orum Shop at Building 
860, the Naval Exchange Repair Shop at Building 519, the Hobby Shop, Camp 
Moscrip, the Torpedo Shop in Building 395, and Surface Operations in Building 
44. However, the most extensive operations are located at the Public Works 
Department, Aircraft Intermediate Maintenance Department (AIMD), and Fleet Com­
posite Squadron Eight (VC-8). Cleaning operations are a result of maintenance 
and corrosion control requirements to remove grease and grime accumulations 
which occur during use. 

5.2.2.1 Public Works Department. The Transportation Division of the Public 
Works Department performs routine maintenance of equipment and corrosion con­
trol of machinery. Durinq 1960 to 1973, solvent and cleaning solutions were 
mixed with waste oil, brake fluids, and other oil derivatives and discarded at 
the landfill at an estimated rate of 2,500 gallons per year. From 1973 to the 
present, solvents were reclaimed through a filtration system. 

5.2.2.2 Aircraft Intermediate Maintenance Department (AIMD). Cleaning opera­
tions occur in all AIMD shops, and vary from minor use of electrical contact 
solvent sprays in the Avionics Shop to parts dipping at the Power Plant Shop, 
Ordnance Shop, and Tire Shop, and at Aircraft Washdown and Ground Support 
Facilities. These shops are located in Buildings 379 and 826. 

At the Power Plant Shop two small baths (10 cubic feet each) containing the 
degreasing chemical PD-680 are used for dipping engine parts. Small cleaning 
tanks, containing PD-680, are also used at the Tire Shop to degrease wheel 
housings, bearings, and associated hydraulic mechanisms. Solvents used by the 
Ordnance Shop include methyl ethyl ketone (MEK), PD-680, Freon, and corrosion 
inhibiting compounds, which are applied to tow wheels, racks, holders, and 
release mechani~~s. At the Ground Support Facility, large equipment is cleaned 
over a wash rack which drains into an oil-water separator. Smaller parts are 
cleaned in small shop tanks. For aircraft washdown, a large wash rack located 
adjacent to the Building 379 hangar is used. This wash area has a special 
drain system which discharges to the sanitary sewer. Dry cleaning solvents 
(PD-680) and alkaline cleaning compounds are used at this facility. 
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Since the early 1970s, most of the spent solvents have been disposed of in bow­
sers for ultimate disposal (reclamation or sale) off-base by a contractor. 
However, some materials, both diluted and non-diluted, are released to the 
sewer system to adjacent drainage ditches via floor and hangar drains. This 
was common practice before the 1970s. A listing of the degreasing and solvent 
cleaning materials and associated quantities used at AIMO is found in Table 
S-1. 

5.2.2.3 Fleet Composite Squadron Eight (VC-8). The degreasing and solvent 
cleaning activities conducted at VC-8, located in Building 162S, are similar to 
AIMO but on a smaller scale, since VC-8 performs only routine and minor main­
tenance. Disposal practices are similar to those used by AIMD. Since the 1970s, 
the majority of recoverable solvents are placed in a bowser for ultimate dis­
posal (reclamation or sale) off-base. Some material is eventually released to 
the sewer system or to surface drainage ditches via floor, hangar, and washdown 
drains. The types and amounts of cleaning materials disposed of by VC-8 are 
presented in Table S-2. 

S.2.2.4 Torpedo Shop. The Torpedo Shop assembles MK 30, r.t< 46, and MK 48 tor­
pedoes for AFWTF and the Weapons Department. The shop has been run by contrac­
tors for 20 years. 

If a torpedo fails to function, or immediately following a "run" by one of the 
target or practice torpedoes, the torpedo is recovered, the fuel removed, and 
the torpedo washed with Agentine, a dry cleaning solvent. 

This operation generates the following types of waste: OTTO Fuel II, clothing 
contaminated in assembly and maintenance of the torpedoes (boots, booties, 
trousers, shirts, aprons, gloves), detergent, Agentine, alcohol (Neosol), 
sodium sulfide, denatured ethyl alcohol, ace.tone, oil, and silver cell 
batteries (r.t< 30 Torpedo Shop only). OTTO Fuel II consists of propylene-glycol 
dinitrate (76%), dibutyl sebacate (22.S%), and nitrodiphenylamine (l.S%). The 
by-products created from combustion of this fuel are carbon monoxide, carbon 
dioxide, hydrogen cyanide, methane, and hydrogen. MK 46 and MK 48 torpedoes 
are propelled by OTTO Fuel II, while the r.t< 30 torpedo is battery operated. 

Between 1967 and 1970 the M< 46 and r.t< 48 Torpedo Shop burned water-contami­
nated OTTO Fuel II and contaminated clothing at various locations throughout 
the base landfill. It was estimated by shop personnel that a maximum of three 
barrels of OTTO Fuel II and contaminated clothing were burned each month during 
this period, totaling a maximum of 108 drums. Of this waste, OTTO Fuel II made 
up approximately eight to 10 SS-gallon drums a year, totaling between 24 and 30 
drums. During this period, a small but undetermined amount of liquid waste was 
disposed of in Ensenada Honda by ships conducting torpedo operations. 

Beginning in 1968, all contaminated OTTO Fuel II, Agentine, and associated 
liquid and solid waste generated by the activity have been placed in SS-gallon 
drums in a permitted storage area behind the Torpedo Shop and shipped off-base 
for disposal. Shop personnel estimated that the activity generates approxi­
mately 10 SS-gallon drums of waste per month. The waste was originally shipped 
to Naval Weapons Station Earle; since 1980 Naval Weapons Station Keyport he 
directed disposal which is handled by shipping to Cape Canaveral, Florida, wit,, 
final disposition at Lenoir, North Carolina. 
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Table 5-1 

AIM> OEGREASIMi MC> SOLVENT ctEANIMi MATERIALS 

Material 

Ieopropyl alcohol 

~tha aliphatic 

F'reon 

Aircraft aurf ace cle.,,ing co~ 

Ethyl alcohol 

Xylene technical 

Methmnol technical 

Ory cle.,,ing sol vent ( P~680) 

N9ptltha 

Methyl ethyl ketone (MEK) 

Propmnol ACS 

Tric:hloroth.,,. 

F'reon 22 

Aircraft cleaning COllPOU"d with water 

Monthly ()Jantity 
Ueed 

(gallon•) 

:n 

40 to 46 

60 

1.25 

Seldoll uad 

36 to 40 

Seldoll used 

11 to 11.5 

15 

JO 

SourC88z Inventory of hazardous 111ateriale held in AIK>, submitted to 
P\&>lic Work• Oef)art11ent, Environmental Director, Z2 JiJr-. 
1982. 

AOO Quality Aeeurance Memrandua, Subllitted to Naval Station 
Safety Officer, 9 January 198•. 
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Table 5-Z 

VC-3 DEGREASING 00 SOLVENT Cl£ANING MATERIALS 

M.terial 

Dry cle8ninq solvent 

Al.canal 

Tectlnical xylene 

Methyl ethyl ketone (MEK) 

Monthly Quantity 
l.Jaed 

(gallons) 

5 

0.25 

z 

Saurc.r Hazardaua W•t• Annual Report, 198%, p~and by F'leet 
CalllPOSih Squadron E:.iqit ( VC-8), submitted to Public Warlca 
Depart,.,,t , Env ir~t al Director. 
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A drum of liquid waste weighs approximately 394 pounds, while a drum of sol id 
waste weighs about 180 pounds. The majority of liquid waste consists of OTTO 
Fuel II and Agentine. Five gallons of Agentine are used per torpedo run. 
Based on 300 runs annually, the activity generates about l,SOO gallons of used 
Agentine per year. 

In total, approximately 120 SS-gallon drums of solvent and fuel waste are 
generated yearly by the Torpedo Shop. 

The contaminated OTTO Fuel II and other waste is stored temporarily in Building 
248, which has been recently approved for storage by Naval Sea Systems Command. 
Waste that has been palletized and banded for shipment to Cape Canaveral is 
temporarily stored in Building 832. The frequency of shipment to the Cape is 
governed by the scheduled launching of the space shuttle and other rockets. 

In 1983, the Hazardous Waste Manifest report stated that the Torpedo Shop gen­
erated 3,420 pounds of hazardous liquid waste and S,776 pounds of hazardous 
solid waste. The Hazardous Waste Annual Report, for calendar year 1982, pre­
sents a breakdown of liquid waste for the activity as follows (quantities 
approximate): 

OTTO Fuel II 
Super Agenti~ 
Su 1 fur i c acid 
Engine degreaser 
Corrosion preventative 
Cleaning fluid 

4SO gallons 
795 gallons 
3 gallons (added to batteries) 
100 gallons 
800 gallons 
SSO gallons 

The silver cell batteries used in the operation of the MK 30 torpedo are 
shipped to Keyport, Washington, for silver reclamation. 

Disposal of inoperable explosives generated by the Torpedo Shop is carried out 
by Explosive Ordnance Detachment (EOD) personnel. These materials are shipped 
to the Eastern Maneuver Area (EMA) on Vieques Island and properly disposed of 
there. In the last three years, three ignition separator assemblies (ISAs) and 
20 propellant charges were transported and disposed of on Vieques (see Section 
S.3.1). 

S.2.3 Paint Shops. Paint shops are located at the Public Works Department, 
AIMD, and VC-8. Painting activities range from general interior and exterior 
painting of base structures, to vehicle and equipment repair, to aircraft main­
tenance and corrosion control by AMID and VC-8. 

S.2.3.l Public Works Department. The Carpentry Shop and Housing Maintenance 
Shop handle the painting activities within the Public Works Department. 

The Carpentry Shop performs wood building and masonry work for all buildings 
and structures and all interior and exterior painting, other than housing. 
This shop generates a total of approximately 20 tons of waste per year, con­
sisting of scrap wood pieces, sawdust, and empty paint cans (200 per year), 
mostly five gallons in size. About 40% of all paint used is water-based, with 
lead-based paints estimated at a and the remainder oil-based. A small amount 
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of paint thinners, mostly mineral spirits and others (xylene), are ._ 
included. All wastes have been disposed of at the landfill since 1962. Usable 
paints are turned over to OPDO for resale. However, in 1982, approximately 40 
gallons of unsellable oil-based paint were discarded at the landfill. 

The Housing Maintenance Shop, located in Building 1755, performs house renova­
tion, electrical repair work, plumbing and structural repair work in the 
housing area, and all interior painting. Wastes generated consist of screens, 
scrap wood, pioe pieces, etc., plus empty cans of paint, mostly water-based. 
Small amounts of paint thinner are disposed of at the work place or at the base 
landfill. It is estimated that over the last 15 years (1969 to the present), 
waste generation has been fairly consistent at 15 tons per year. In addition, 
it is estimated that some 1,800 empty paint cans were generated during this 
same time period. 

5.2.3.2 Aircraft Intermediate Maintenance Depart~ent (AIMD). Painting activi­
ties conducted by AIMD, located in Buildings 379 and 826, primarily consist of 
painting aircraft components. Full-scale painting of aircraft is not routinely 
performed. Depending on the size of the component, painting may be conducted 
within a shop area or in an open area such as a hangar. 

The majority of paints are applied from spray cans, which are used until the 
contents have been depleted. Other paints come in two-component kits which 
require mixing of both components prior to use. Application of two-component 
paints is by either a "Spray Tool" or paint gun provided by the paint manufac­
turer. Whatever is mixed, is applied. The unmixed portions of paint a 
stored for further use. averaged paints and thinners are returned to t. 
Supply Department, which turns them over to DPDO. Table 5-3 presents the types 
of paints and thinners used by AIMD, as well as the amounts of waste generated 
as established during a 1982 survey. 

5.2.3.3 Fleet Composite Squadron Eight (VC-8). Paint activities conducted at 
VC-8, located in Building 1625, are limited to touch-up painting. Large com­
ponent and full aircraft painting are not routinely performed. In a manner 
similar to operations at AIMD, all paints are consumed and averaged paints are 
returned to the Supply Department, which turns them over to DPDO. Table 5-4 
lists the types of paints and thinners used at VC-8, as well as the amounts 
on-hand in a 1982 survey. 

5.2.4 Paint Stripping. Paint stripping shops are located at the Public Works 
Department, AIMD, and VC-8. Paint stripping operations are a result of the 
maintenance requirements to prolong the life expectancy of equipment and 
aircraft. 

5.2.4.1 Public Works Department. Paint stripping at the Public Works Depart­
ment involves scraping paints from pumps, motors, vehicle parts, and other 
mechanical equipment by hand or with the use of machinery. Small amounts of 
paint scrapings are mixed with the rest of the trash for final disposal. 

5.2.4.2 Aircraft Intermediate Maintenance Department (AIMD). Paint stripping 
operations conducted by AIMD, located in Buildings 379 and 826, primarily con­
sist of stripping the paint from aircraft components. Full-scale paint strip· 
ping of aircraft is not routinely performed. Depending on the size of the com-
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Table 5-3 

Ail4> PAINTS Ai"V THINNERS 

It 1!111 

En•el 550 

Lacquer zoo 

Pigmented epoxy resin 12 

Acryllic nitrocellulose 12 

Primer 225 

Toluene/methyl 12 

Advanced C & C hardener compoln:I zoo 

Xylene/toluene lacqyer thinner 250 

!Wount of 
Waste 

Generated 

gal lone/ year 

gallons/year 

gallons/year 

gall on a/ year 

gallon a/ year 

gallons/ year 

gallons/ year 

gallons/year 

Source: Inventory of hazardous materials held in 
Ail4>, sublllitted to Pl..Olic Works Department, 
Environmental Director, 22 June 1982. 
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Table 5-4 

vc-a PAINTS Art) THINNERS 

Aaiount 
It• On-Hand 

Lacquer 12 gallons 

Epoxy paint 60 gallons 

En••l 36 gallons 

Dope/lacquer thinner Z4 gallons 

En•el thinner 24 gallons 

Toluene 12 gallons 

Source: Hazardous Waste Annual Report, 
1982, prepared by Fleet Composite 
Squadron Eight ( vc..a l, suemitted 
to Pt.t>lic Works Department, Envi­
rcnmental Director. 
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ponent, pai~t stripping is conducted either within a shop area or in an open 
area such as a hangar. Stripping operations consist of hand scraping or the 
use of several compounds which are applied by either brush or spray. When 
using removing compounds, the raised and semi-dissolved paint skin is rinsed 
from the component with water. Depending on the location of the stripping 
operation, rinse water containing paint skins and excess stripping compound is 
flushed to the sewer system or to a surface drainage ditch via floor drains and 
hangar or pad grates. 

In addition to paint removal, the application of corrosion prevention and metal 
conversion coatings is also performed as an intermediate step between stripp·ing 
and painting operations. These compounds are applied in a similar manner as 
oaints and are used until consumed. If averaged, they are turned over to DPDO. 
A list of the paint stripping and corrosion/conversion coating compounds used 
at AIMD is presented in Table 5-5. 

5.2.4.3 Fleet Composite Squadron Eight (VC-8). Paint stripping activities 
conducted at VC-8, located in Building 1625, are limited touch-up painting or 
corrosion/metal conditioning, as required, on a small scale. Large component 
and full-scale aircraft stripping is not routinely performed. 

In a manner similar to such activities at AIMD, all paint stripping and coating 
compounds are consumed or turned over to DPDO when averaged. Paint stripping 
and coating compounds used at VC-8 include paint epoxy remover and polyurethane 
paint coating (1982 Hazardous Waste Annual Report prepared by VC-8). 

5.2.5 Nav Publications and Printin Service Office, Southeastern Division. 
The pub 1cat1ons an pr1nt1ng service prov1 es pu 1cat1ons, pr1nt1ng, and 
reproduction services to all Naval activities in accordance with the Navy 
Industrial Fund. The shop began operations in 1967 at its present location in 
Building 583, later expanding to Building'584 in 1972, when the Naval Air Sta­
tion San Juan Publications and Print Shop was consolidated with the Roosevelt 
Roads shop. Building 584, currently used for office space and storage of 
supplies, was previously used by the Navy Hospital for office space. Prior to 
1957, both buildings were used for office space by the U.S. Army (Fort Bundy). 

The main operations of the printing service are located in Building 583, which 
houses four presses (two of which are operational), a cutter, and a Xerox 
machine. Prior to the early 1970s, oil-based ink was used in the printing 
process, which necessitated cleaning the presses every night with Blankrola 
solvent containing perchloroethylene and petroletJTI naphtha. The rags used to 
wipe down the presses were thrown in the dumpster and disposed of at the 
station landfill. Approximately one quarter pound per week of ink sludges 
produced during the printing process was also disposed of in this manner. 

Since the early 1970s the shop has been using rubber-based ink and the presses 
are wiped down once a week, sometimes more often if colored ink is used. Ap­
proximately 62 gallons of roller wash is consumed every six months in cleaning 
the presses. The wipes which are used to clean the presses are disposed of in 
the station landfill. The electrostatic solution and developer and process gum 
are consumed in the printing process. Approximately 10 quarts of lubricating 
oil are used every four months for the maintenance of the machines and presses. 
Incidental spillage of oil on the floor is wiped up with rags. Two hydraulic 
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Tabla 5-5 

Allo() PAINT STRIPPI~ Al() COATI~ COMPOUNDS 

Item 

Epoxy paint remover 

Alodine 

Corrosion prevention compo111d 

Corrosion prevention; water displacing 

Coating solution (epoxy polymide) 

Polyurethane coating 

Corrosion removing and metal conditioning 
COii pound 

Urethane aliphatic isocyanate coating 

Aledyne metal conversion solution 

Phosphoric acid metal conversion solution 

15 

5 

50 

50 

5 

Amount of 
Waate 

Gane rated 

gallons/ year 

gallons/ year 

gallons/ year 

gallons/ year 

gallons/ year 

None 

5 gallons/year 

None 

60 gallons/ year 

60 gallons/year 

Sources: Inventory of hazardous materials held in AIMO, sub­
mitted to Public Works Department, Environnental 
Director, 22 June 1982. 

AIHO Quality Assurance "'9morandun, sublllitted 
to Naval Station Safety Officer, 9 January 1984. 
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fluid spills have occurred due to a hose breaking on the cutter machine. The 
first spill involved approximately three gallons, and the second, one gallon, 
both of which were wiped up with rags which were then disposed of in the 
dumpster. 

The roller wash solvent comes in SS-gallon drums, which are stored outside of 
Building S83, and in one-gallon cans, which are stored in a flammable locker 
located between Buildings S83 and 584. There is no record of any spi 11 s or 
accidents involving these solvents. 

Center, Caribbean (FLTAUOVISCEN). The 
mission o the eet u io V1sua enter, ar1bbean L AUDVI N , 1s to pro­
vide official photography and coordination of photographic activities for the 
Naval establishment in the Caribbean area. Support is supplied to Navy Secu­
rity Group Activity (NAVSECGRUACT) at Sabana Seca, AFWTF facilities throughout 
the Caribbean, and Naval Corrmunications Station (NAVCOMSTA) facilities both on 
and off the island of Puerto Rico. The FLTAUDVISCEN also provides photographic 
services to other elements of the U.S. Armed Forces, and other governmental 
agencies as directed. 

Housed in Building 790 since 19S9, the center developed l,27S 36-shot rolls of 
black and white film, 6SO 3o-shot rolls of color film, and 6SO 36-shot rolls of 
color slides in 1983. This represents the heaviest production schedule within 
the last 10 years. For the last six years, since 1977-78, the FLTAUDVISCEN has 
recycled all film for silver recovery through DPDO. 

Prior to 1977-78, all wastes were disposed of in the base landfill. While no 
records of waste disposal ·11ere kept, personnel interviewed at the facility 
stated that, based on their experience at other Naval photographic facilities 
both stateside and overseas, it would not be unusual for some processing and 
developing solutions to have been "dwnped out the back door." Such solutions 
would have included Kodak "EKTAFLO" fixer, Hunt Graph-0-Lith developer, and 
aluminum hydroxide, antnonilJTI thiosulfate, formaldehyde, potassium bichromate, 
potassium permanganate, and sodillTI hydroxide. Fixer and developer wastes were 
most likely combined, then diluted and discharged to the sewer system con­
necting to the industrial area sewage treatment plant. 

S.2.7 Calibration Shops. Electronic and gauge calibration shops are located 
at the Aircraft Intermediate Maintenance Department (AIMO), Fleet Composite 
Squadron Eight (VC-8), and Naval Electronics Engineering Office. Activities 
conducted at each calibration shop simulate field use by fine tuning electronic 
components against signal generators and frequency standards, or by testing the 
accuracy of various pressure and vacul.111 gauges. No major repair work is per­
formed. 

S.2.7.1 Aircraft Intermediate Maintenance Department (AIMO). AIMO electronic 
and gauge calibration shops are located in Building 379. Calibration of avionic 
ccxnponents does not generate wastes. Penetrating liquids or contact cleaners 
are occasionally used on components in small quantities. These compounds are 
applied from spray cans and excess amounts are wiped off. 

For testing gauges and hydraulic components, several instruments are used which 
contain small quantities of oil. As an example, one generator test instrument 
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contains an oil-flow gauge which has a one-quart volume of oil. The oi 1 

changed every six months. Waste oil is placed in a bowser and sold to a pri­
vate contractor .for recycling. This practice has been carried out since the 
early 1970s. Other instruments used to test large hydraulic components contain 
larger volumes of fluids. Although not a routine occurrence, components have 
failed on the test units (the exact number of failures or rates of failures are 
not known). When this has occurred, hydraulic fluid (less than 100 gallons 
total over the years) flowed freely from the test unit into a catch basin and 
floor drain and was released into the surface storm drainage. 

5.2.7.2 Fleet Composite Squadron Eight (VC-8). VC-8 calibration shops are 
located in Building 1625. Activities performed are similar to AIMD, out on a 
smaller scale. Wastes generated from calibration of avionics and from 
hydraulic testing are negligible in quantity. 

5.2.7.3 Naval Electronics Engineering Office. The Naval Electronics Engineer­
ing Office has been located in Building 377 since 1975, when it was moved from 
San Juan. The primary function of this office is to calibrate equipment for 
the entire Caribbean fleet. In addition, the office calibrates equipment for 
the local U.S. Coast Guard and U.S. Army units on a non-priority basis. The 
office has facilities for 44 electrical engineers and technicians. Currently, 
seven electronic experts are used on a full-time basis. 

Equipment is calibrated against signal generators and frequency standards. 
These procedures do not generate any appreciable amounts of waste. Some pene­
tration and contact cleaning compounds are used in small quantities. The 
compounds are applied from spray cans and any excess is wiped off. 

Twice a year, usually in June and December, radiological instruments are cal i­
brated. A radiological source in a closed trailer, located separate from the 
building along the northern boundary line of the facility, is maintained and 
checked by the Department of Energy. Interviewees stated that calibration 
sources are low-level isotopes, possibly of cesi\Jll and plutonium. 

5.2.8 Electrical and Electronics Shops. Electrical and electronics shops are 
located in the Public Works Department; AIMO; VC-8; and Air Operations Depart­
ment, Ground Electronics Division. Activities conducted at these shops include 
repair and maintenance of electrical motors, generators, switching units, etc.,· 
by the Public Works Department as well as repair and maintenance of naviga­
tional, co111nunications, avionics equipment, etc., by the Air and Ground Support 
F ac il it i es . 

5.2.8.l Public Works Department. The Electric Shop of the Public Works Depart­
ment maintains and repairs interc0111Tiunication cables, electrical motors, and 
appliances. It repairs, installs, and replaces electrical systems up to 600 
volts. Electric transformers are handled separately by the Power Distribution 
Shop. Wastes generated by this activity consist of cables, wires, conduits, 
receptacles, ballast, bulbs, a small amount of grease and oil containers, etc., 
all of which are disposed of at the station landfill. Waste generation, which 
has not changed significantly during the last 15 years, has produced a total of 
approximately 10 tons of waste material per year. 
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The Power Distribution Shop maintains and repairs the electrical distribution 
system, including servicing of transformers of over 600 volt rating, and as 
such, maintains 13 main transformers in eight substations located at the Air­
field, Industrial Area, Bundy Area, and the Capehart Housing Area. 

Maintenance of transformers was conducted by the Power Distribution Shop at the 
Power Plant, Building 38, from 1956 through 1964, and then at Substation 2, 
Building 90, up to the present. As part of the maintenance of the transformers, 
the transformer oil was drained to facilitate repair of the inner cores and 
coils. It was routine practice to drain the transformer oil on the ground at 
the work area until 1978, when the dangerous properties of PCB were recognized. 

Shop personnel interviewed stated that Askarel transformers were the only ex­
ception to this practice. Employees stated that the reason for this was that 
employees developed skin rashes from direct contact with the Askarel, and 
sometimes required medical attention. Transformer oil drained from these 
transformers was placed in 55-gallon drums, which were then disposed of at the 
station landfill. 

Since 1978, any transformer fluid which is drained from a transformer is placed 
in 55-gallon drums and disposed of through DPDO. Approximately 200 gallons per 
year of transformer oil is used by the Power Distribution Shop in the servicing 
of transformers. 

5.2.8.2 Aircraft Intermediate Maintenance Department (AIMD). The AIMD Elec­
tronic/Avionics Shop is located in Building 379. The primary function of this 
shop is to provide avionics maintenance and repair services to all military 
aircraft as required. Services range from minor calibration to the complete 
overhaul of avionic components. However, AIMD does not service luminescent 
dials. These units are sent statewide for servicing. 

Most of the materials used during these activities are consumed in the process. 
These materials include solder, lead, flux, .and wire. Minor amounts of solder 
and lead are recovered and discarded each day. 

Other activities include cleaning and repair of gauges. Cleaning fluids such 
as Freon are used at a rate of one quart per month. Replaced hydraulic fluid 
is disposed of at a rate of five gallons 'per month. Waste fluids are pl aced in 
a bowser for collection and sold to~ private contractor for recycling. 

5.2.8.3 Fleet Composite Squadron Eight (VC-8). The VC-8 Electronic/Avionics 
Shop is located in Building 1625. The VC-8 shop has the capability to provide 
similar type services as AIMD but is responsible only for squadron aircraft. 
Waste types and disposal methods are similar to AIMD but on a smaller scale. 

5.2.8.4 Air Operations Department, Ground Electronics Division. The Ground 
Electronics Division's primary function is to maintain airfield electronics and 
ground corrmunications for base operations and security. Ground electronic shops 
are located in Buildings 377 and 426. These shops generate wastes similar to 
those found at AIMD and VC-8, consisting of ~inor amounts of solder, lead, and 
spent cleaning fluids. In addition, small electronic transformers (no PCBs), 
low voltage batteries, and power tubes containing beryllium insulators, a total 
of 12 per month, are placed in the dumpster and ultimately disposed of in the 
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base landfill. Approximately 10 to 15 years ago rnercury switches were al<:· 
disposed of in the landfill as well as vacuum tubes possibly containing radiL 
which may have emitted low levels of radioactivity. Larger pieces of equipment 
such as transceivers are returned to the Supply Department, which turns them 
over to DPDO. 

5.2.9 Pest Control Shop. The Pest Control Shop, under the cognizance of the 
Public WorKs Department, is responsible for insect and rodent control in sta­
tion buildings and on station property, as well as weed control along streets, 
sidewalks, and buildings. Prior to 1983 the Pest Control Shop was located in 
Buildings 258 and 113. Building 113 was used for office space and was recently 
demolished. The main work area was located in Building 258, where pesticides 
were stored and mixed. Table 5-6 contains a list of pesticides which were 
stored and used in the past in Building 258. Other pesticides which were used 
but discontinued include DDT and Paris Green. 

Herbicides were mixed outside of Building 258, where there is still evidence of 
stressed vegetation. In general, Building 258 did not have adequate facil­
ities, as evidenced by the 1977 Environmental Engineering Survey. This report 
cited problems of pesticide application equipment being washed out over a storm 
drain that emptied in.to a drainage ditch behind the shop. The survey stated 
that numerous aquatic kills had occurred due to pesticides entering the ditch, 
and recommended a pollution abatement project to construct a concrete wash pad 
with a connection to the sanitary sewer for washing pesticide application 
equipment. 

In 1979 Building 258 was cited as being structurally inadequate. A request fo• 
pollution abatement funding for construction of a more suitable facility w< 
submitted. Construction of the new Pest Control Shop was completed in the 
summer of 1983. When the shop moved out of Building 258, the Naval ~Ospital 
used the building for storage of metal beds and miscellaneous large objects. 
8efore moving the hospital property into Building 258, the Public Works 
Department conducted a washdown of the interior of the building. 

A small (four-foot by two-foot) in-ground concrete-lined trench known as the 
Chemical Oog Bath, was located between Building 258. The ditch was used in the 
past as a flea and tick dip tank for dogs. The dip tank also drained to the 
ditch behind Building 258. It was also used for housing infested animals used 
in various experiments by the hospital staff. 

In the past, empty pesticide containers were rinsed and then disposed of at the 
station landfill. The rinse water went into the ditch behind Building 258. In 
1978 Pest Control Shop personnel began collecting the rinse water that was 
generated from cleaning the equipment for use as dilute pesticide in the next 
application, or applied the rinsates to the application area. 

A strong pesticide odor was noted outside and around the building during the 
I AS s it e v i s i t . 

The new Pest Control Shop, which opened in the sl.ITlller of 1983, is equipped with 
modern facilities. There are separate storage areas for pesticides, herbicides, 
equipment, and pesticide mixing. A concrete-bermed equipment wash pad connecter 
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Table 5-6 

PESTICIO£ INVENTORY/REQUIREMENTS, NAVAL STATION ROOSEVELT ROADS (1960) 

Estimated 
Com.on 

Percent 
Annual 

Chellical Requirement a t:kl-llsnd On-Order 
N- Active Ingredient (lb/gal) (lb/gal) (lb/gal) Uaed Against 

lnaecticidea 

Malathion 95.0 220 gal 155 gal 110 gal Adult •osquitos 

Oiazinon 48.0 10 gal 5 gal None Roaches 

Our ab an 41 .o 10 gal 10 gal None Roaches 

U1 
Chlordane 72.0 120 gal 105 gal None Jeraii tea 

I ...... Pentachlorophenol 5.0 20 gal 15 gal None Wood treat•ent U1 

Malathion 57.0 15 gal 104 gal None fleas, peats 
(stored 
prodl4(:ts) 

Baygon 1.0 50 gal 8 gal 12 gal Roaches ( food 
handling 
building 

Al toe id SR-10 100.0 100 gal 75 gal 25 gal Mosquito larvae 

Carbaryl eo.o 1,000 lb 600 lb None White grub 

Diazinon 47.5 100 gal JOO gel None llousehold pest a 

Oursban 10CR 10.6 100 lb 150 lb 50 lb Hoequllu larvae 

fl IT HLO 100.U 1,000 gal 2,UOIJ gal None Hoequitu larvae 

Malathion 57.0 25 gal 55 gal None rt iee 



Jehle S-6 (Cout.) 

£ati•ated 
Com.on Percent Annual 

Chell le al Requi r-enh On-Hand· On-Ordcn 
N•e Acl t 11e· lngredt ent (lb/gal) (lb/gal) (lb/gal) Used Atjs1m1l 

lnaectic ides (Cool.) 

Halathioo 95.0 50 gal 110 9al None Adult 110squi toa 

Propoxur 11.9 40 gal 10 gal JO glil llouliehold pttlil Ii 
(8aygon) 

tlorbic ides 

Orllllleci l 80.0 150 lb 200 lb 50 lb Wt!eds and brulih 

Diquat }5.1 SO gal 20 gel }0 gal Aquat ic w1u1d1i 
U1 
I Broiaaci I 80.0 800 lb 225 lb None lfoedli , al l ...... 

CJ\ 116']elation 

Proiaetooe 25.0 100 gal 50 gal Nooe Wtsedli, al l 
11eyutation 

Glyphoeete 41.0 l5 gal }5 gal None We6ds, 
ennual end 
purenni lil 

Rodenticidaa 

Anticoagulant 0.025 20 lb 20 lb 20 lb R11tt1 

Ant icoag 0.02'> 400 lb 120 lb None RuJcmle 

other 

P11r11dichlorubenLe11e 100.0 100 lb 2110 lb No11t1 Ht1le 

Suun:e: NAVS J A Huui;t111e IL Huadu Puh 11 c Wurku Ile par l11t111l , Pet1t HulllllJUlllttlll Pl 1i11, 1 ~llll. 



to the sanitary sewer system is located adjacent to the building in the parking 
lot. 

A new pest control facility was recently completed by NMCB at Camp ~oscrip. 
The new facility is a small (20-foot by 24-foot) concrete block building with 
separate facilities for mixing and storage of pesticides. The old facility was 
demolished because it failed to meet safety and environmental requirements 
which require separate storage and mixing areas for pesticides. Both the old 
and new pest control shops were connected to the sanitary sewer system. 

The Pest Control Shop at Camp M:>scrip is operated by h10 certified operators 
from the Bravo Company. Management and technical assistance is provided to the 
NMCB by Public Works Pest Control Shop personnel in the area of pesticide 
application and equipment utilization. Registered pesticides utilized at the 
camp include diuron, malathion, baygon, and warfarin. 

A Pest Control Shop is also located at the golf course. In the past Special 
Services conducted the pest control operations at the golf course. Since no 
golf course personnel are certified, Public Works Pest Control Shop personnel 
have taken over the function of procurement and usage of pesticides at the golf 
course. Moderate amo1Jnts of Oursban 5% mole cricket bait and various herbi­
cides for crabgrass control are applied on the nine golf greens. 

Household pest control is primarily provided by private pest control companies 
hired by the housing residents on an individual basis. 

5.2.10 Boiler Plants. Boiler plant (power heating) operation and maintenance 
is a function of the Utility Shop. There are 16 boilers located around the base 
in several buildings, varying in design pressures from 15 pounds per square 
inch (psi) at the hospital vegetable cooker (Building 1790) to 150 psi in the 
laundry at the Navy Exchange (Building 1683). Boilers are used for making 
steam and hot water. The boilers are fueled, for the most part, by diesel No. 
2 fuel, except for the hospital boiler and the boiler located at the laundry in 
the Bundy area, wb,ich use JP-5 fuel. Fuel is stored in underground tanks 
adjacent to the boilers. 

Waste generated by this operation is rather small, amounting to 500 pounds per 
year, and consists of soft boiler sludge and soot from the heating tubes from 
regular maintenance. No acid cleaning is required to remove scale due ·~u the 
excellent soft characteristics of the water supply. As part of routine 
maintenance, during the period 1962 to 1972, loose asbestos chipping from pipe 
i~sulation was removed; the material was disposed of at the landfill. About 
two barrels a year of loose asbestos chipping were discarded at the landfill. 

5.2.11 Power Plants. Electric power has been supplied to the Naval Station 
for the last 30 years by the Puerto Rico Water Resources Authority. However, 
for emergency ~se, 42 fixed standby generators are located throughout the base 
in strategic areas. Some generators in key areas are provided with automatic 
start-up and transfer of load. These units vary in size from six kilowatts 
(KW) at each entrance gate to 850 KW at the Ship Refuel Station (Building 
1940). In addition, there are 18 portable generating units ranging from 3.5 to 
100 KW ready for use in an emergency. 
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All units operate on Navy diesel fuel. The 11 larger units (150 KW and up)' 
supplied from underground tanks, which vary in size from 250 to 2,500 gal lon5. 
Other units obtain fuel from day tanks. 

Maintenance of the engines results in about 1,300 gallons of waste oi 1 a year, 
which is turned over to the Transportation Division of the Public Works Depart­
ment for final disposition to a private contractor for recycling. It is 
estimated that during. 1960 to 1972, about 1,000 gallons per year of waste o i 1 
were discarded at the landfill. Other wastes, consisting of wires, meters, 
gauges, windings, etc., amounting to one ton per year, are also disposed of at 
the landfill. It is su-spected that the non-electric temperature gauges have a 
small amount of mercury. 

During the period 1940 to 1949, electric power was provided by a steam turbine 
plant with a generating capacity of 60 megawatts located at Building 38. The 
water intake was located at Puerca Bay in the vicinity of the present site of 
the Enlisted Beach; the outfall for the discharge was located at Ensenada 
Honda. 

The plant used Bunker "C" fuel, which was stored in two 50,000-gal lon under­
ground tanks located directly northeast of the building. 

In the 1970s there were several incidents of Bunker C fuel entering the man­
holes and discharging to the Enlisted Beach during heavy rainfalls. A con­
tractor was hired twice to drain the Bunker C fuel from the inground tanks and 
to clean up the area of the spill. 

The Power Plant was used by the Power Distribution Shop for the maintenance or 
transformers from 1956 through 1964; these activities are discussed further in 
Chapter 8. 

From 1964 through 1978 the Power Plant was used for storage of canned goods by 
the base exchange and conlTlissary. In 1978 the building was closed off at the 
direction of the Public Works Environmental Coordinator due to the asbestos and 
PCB hazard. In June 1982 a contractor was hired to drain the two transformers 
located inside the building. The transformer fluid was placed in 18 55-gal lon 
drums. Before the fluid was drained, it was tested for PCB contamination. One 
transformer had a concentration of 394 ppm PCB and the other 413 ppm PCB. 
There are also two 55-gallon drums of PCB-contaminated solid material generated 
by the cleanup contractor located in the building. 

The 55-gallon drums of PCB-contaminated material were still in storage at 
Building 38 when the IAS team conducted the on-site survey. The building is 
not a permitted hazardous waste storage facility. Approximately eight gas 
cylinders ranging in length from two feet to six feet were also observed by the 
!AS team in the vicinity of the building. The contents of the cylinders could 
not be identified. Areas of stressed vegetation were noted on the northwest 
and southwest perimeters of the site. · 

5.2.12 Air Condition1n~ and Refrigeration. The Refrigeration and Air Condi­
tioning Shop, located 1n Building 1788, is responsible for the preventive 
maintenance and repair of air conditioning units as well as household, com­
mercial, and industrial refrigeration equipment. Small compressor part~ 
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tubing, air filters, wire pieces, window air conditioners, and emoty cans of 
cleaning solution make up most of the waste generated by this activity. Larger 
compressor and mechanical equipment is turned over to DPDO for disposition. 

The landfill receives the bulk of the waste material generated by this acti­
vity, including an average of 36 window air conditioners per year, 48 empty 
five-gallon cans of cleaning solution, most of which is commercially known as 
Power Bright Cleaner, and 2.5 tons per year of sm~ll parts, tubing, filters, 
and wire. Operation during the past 20 years is estimated to have generated 
waste at approximately the same rate. 

5.2.13 Batter~ Shops. Battery shops are located at the Public Works Depart­
ment, AIMD, an the Weapons Department. Primary operations in the battery 
shops are disassembly, reassembly, drainage, rinsing, recharging, and cleaning 
of batteries. 

5.2.13.1 Public Works Department. The Transportation Division of the Public 
Works Oepartment is responsible for battery replacenent and maintenance of all 
station vehicles. All discarded batteries (approximately 20 per month) are 
drained free of acid and delivered to DPDO for disposition. Acids are neutral­
ized at the shop in special acid-resistant containers. Containers and batteries 
not accepted by DPDO are picked up by private contractor. During past opera­
tions, from 1960 to 1973, batteries were discarded at the landfill. It is esti­
mated that an average of 180 batteries per year were disposed of in the base 
landfill during this period, for a total of approximately 2,300 batteries. 

5.2.13.2 Aircraft Intermediate Maintenance Department (AIMD). Two battery 
shops are operated by AIMD in Building 379. One battery shop services small 
nickel-cadmillll (NICAD) rechargeable-type batteries, while the other handles 
lead/acid batteries. Operations at the battery shop consist primarily of 
cleaning and charging. No acids are handled in this shop. Batteries which 
wil 1 no longer hold an adequate charge are returned to the manufacturer. No 
batteries are disposed of by the shop. 

At the lead/acid battery shop, operations consist of cleaning, draining, rins­
ing, and recharging. Wastes generated by this shop include concentrated sul­
furic acid, acid-contaminated rinse water, and potassium hydroxide electrolyte. 
Common practice has been to neutralize acids with baking soda, and along with 
acid-contaminated rinse waters, discharge them through the shop drain to the 
sewer system. About 30 batteries a week are serviced. Old batteries having no 
further use are drained and sent to DPDO. The battery shop does not remove 
plates for metal recovery. 

5.2.13.3 Weapons Department. The mission of the Weapons Department is to pro­
vide logistical support to the tenant activities and those units assigned to 
Roosevelt Roads for training. The Weapons Department has been located in 
Building 378 for 20 years. According to interviewees, no wastes associated 
with the silver cell batteries used in the MK 30, 37, 44, or 45 torpedoes were 
disposed of on Roosevelt Roads. The silver eel 1 batteries were returned to 
Kingsport, Washington (since about 1980), or to Naval Weapons Station Earle 
(prior to 1980). The batteries were either reworked at these facilities, or 
scrapped and the silver recovered. Interviewees also stated there were no 
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battery wastes generated or disposed of by any operations associated with t 

Advanced Underwater Weapons (AUW) Division. 

5.2.13.4 Underwater Weapons Support, Atlantic Fleet Weapons Training Facility 
(AFWTF). The Underwater Weapons Support Facilities at Roosevelt Roads prepare 
and maintain most of the weapons and ancillary electronic assemblies that are 
used in the AFWTF ranges. These include MK 46-1/2/5 torpedoes, MK 42-1/2/5 
exercise torpedoes, r-t< 48 torpedoes, r-t< 84 and MK 72-2 phase coded non-synchro­
nous pingers, and the MK 30-MA and MK 30-Mod 1 Mobile Anti-Submarine Warfare 
Target (MASWT). Interviewees stated that a small nlJllber of nickel-cadmium and 
alkaline batteries have been disposed of in the station landfill, but that no 
significant wastes have been associated with these items. 

5.2.14 Vehicle Maintenance Shops. 

5.2.14.l Public Works Department. The Transportation Division of the Public 
Works Department provides maintenance of all vehicles, trucks, bulldozers, and 
tractors. Operation has been contracted to a civilian contractor for the last 
year; oreviously, the ~aintenance Division of the Public Works Department had 
been responsible for all vehicle maintenance. 

The Transportation Division is responsible for the maintenance of 850 vehicles. 
Considerable amounts of waste products are generated by. this operation, princi­
pally waste oil at the rate of 150 gallons per month. Waste oils are stored in 
drums and picked up by the Fuels Division to be sold to a private contractor. 
Cleaning and solvent solutions are reclaimed at the operation site through ? 
filtration system. Filters are cleaned every six months and the residue, abo .. 
10 gallons, is mixed with the waste oil for disposal. 

In addition to liquid wastes, approximately 20 sets of brake shoes and clutches 
are replaced monthly. These contain asbestos lining and are sprayed with water 
prior to removal. The old sets are reclaimed by a private contractor. 

The current operation does not include painting of vehicles, which is done off­
base. Used tires are generally recapped; others are delivered to DPDO for dis­
position at the rate of approximately 100 tires per month. 

Small equipment and parts make up the balance of waste generation, together 
with some rags, wire, metal pieces, etc. This material is discarded at the 
landfill at the rate of 500 pounds per week, or 13 tons per year. 

From 1960 to 1973, over 1,000 vehicles were handled by this activity on the 
average. Waste oil generated for that period was 25% higher than at present, 
since oil was changed more often than the 6,000-mile interval in practice now. 
During this period, all waste oil, solvents and brake fluids, and other cur­
rently segregated material were taken to the landfill in barrels, where the 
containers were emptied and returned for future use. Over 2,500 gallons per 
year of oil and oil derivatives were disposed of at the landfill, plus the 
balance of material not acceptable to DPDO. This ~aterial included 80 asbestos­
lined brake shoes a month. Empty cans of paints and solvents were discarded 
also during this period at the rate of 500 one-gallon cans per year. 
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S.2.14.2 Naval "bbile Construction Batt al ion (NMCB). The NMCB is locate9 
adjacent to the Public Works Department shops and the dry dock area. Construc­
tion of Camp Moscrip was started in 1968 and completed in 1969. Every six 
months a new battalion arrives at Camp Moscrip to perform operational readiness 
training to meet contingency c001T1itments; this battalion is also the Atlantic 
Fleet Alert Battalion. The Alpha Company provides support to Roosevelt Roads 
through its heavy construction capability. There are approximately 370 pieces 
of heavy construction equipment maintained by the Alpha Company. 

Waste oil generated from the maintenance of construction equipment is temporar­
ily stored in a 500-gallon underground tank, which was installed in the begin­
ning of 1983. ~hen the tank becomes full, usually once every two months, the 
Fuels Division of the Supply Department is contacted and a col'flTlercial waste oil 
contractor comes and drains the tank. The original design of the waste oil 
tank was deficient in that the inlet port to the tank was set at too low an 
elevation, so that when it rained, rain water would enter the tank causing an 
overflow. There were two incidents in the past where rain water entered the 
tank, causing it to overflow. On both occasions, the Public Works Department 
was contacted and the spills were cleaned up using sorbent material. The inlet 
port has since been modified to prevent any further overflowing of the tank. 

Prior to the installation of the SOO-gallon tank, waste oil was stored in S5-
ga11on dnms, which were also picked up by a private contractor for disposal. 
Today, waste oil is occasionally stored in SS-gallon drlJTis when the contractor 
does not empty the tank in time. When this happens, the drums are used until 
the tank can be emptied, and are stored in the equipment yard. 

The majority of solid wastes generated by the Alpha Company are disposed of 
through DPDO. Old batteries are collected on pallets in the equipment yard. 
When the pallet is full (usually 30 to 40 batteries every six months), it is 
taken to DPDO for disposal. Approximately SO to 60 old tires and S,000 pounds 
of scrap metal are sent to DPDO every six months. Construction debris which is 
generated at the various sites where the NMCB is working is disposed of at the 
station landfill. 

S.2.lS Fire Fi~hting Training. The Fire Division of the Air Operations Depart­
ment provides fire protection and crash rescue response at Roosevelt Roads. 
The structural fire station, Building 798, was built in the early 1960s and is 
located on Forrestal Drive. The aircraft crash rescue station, Building 827, is 
located on the north side of Runway 6 between the 3,000- and 4,000-foot runway 
markers. This area has been used for fire fighting training since the early 
1960s. 

Section 8.17 gives the location of the fire fighting area. The old fire 
fighting training pit was an unlined gravel pit approximately 40 feet in 
diameter which was used for fire training once per month by two fire crews from 
the early 1960s through the beginning of 1983. Approximately 2SO gallons of 
waste fuel, oil, and solvents including JP-S, JP-4, and diesel fuel obtained 
from Hangar 200, VC-8, AIMD, NMCB, Surface Operations, and the Fuels Division 
were used for each session. The various departments supplying the waste would 
call beforehand to see if the Fire Division needed the fuel. Wastes received 
in bowsers were drained directly to the fire training pit, and SS-gallon drums 
of waste fuel were dumped in 3,000- to 4,000-gallon aboveground storage tanks. 
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Over the useful life of the old fire training pit, estimated to be abou1 
years, approximately 120,000 gallons of contaminated fuels and solvents were 
burned in the area. Also burned were wood, trash, fuel filter elements, 
plastic, oily rags, and other debris. The fires were extinguished with water; 
aqueous fire-fighting foam (AFFF) was used when the fire got out of control. 
Purple K (potassium bicarbonate) was used in the past but is currently used 
only once every six months as a maintenance check on the Twin Agent Unit. 

The· old fire fighting training pit was closed in the beginning of 1983 due to 
oil washing into the drainage ditch near the airfield. The new fire training 
pit was built in the same location as the old pit. During construction of the 
new pit, fire fighters used a temporary, unlined gravel pit for practice. It 
is estimated that this pit was used five or six times. A total of 3,000 
gallons of contaminated fuel, oil, and solvents were burned in this area. When 
the new facility was finished in late 1983, minor structural deficiencies 
needed to be corrected before the pit could be used·properly. At the time of 
the IAS visit in January 1984, the new facility was ready for use and the fire 
training staff had been instructed to discontinue using the temporary pit. 

The new fire training pit is concrete lined and is connected to an oil-water 
separator. A concrete bermed area has been built for the storage of the 3,000-
gal lon waste fuel tank which will be connected directly to the pit. Before the 
new pit was constructed a soil sample was taken from the curbed barren soil 
area where contaminated fuels and spent solvents were burned during past fire 
fighting exercises. The laboratory report showed no detectable levels of PCB 
at the site. No other contaminants {e.g., dibenzofurans, TCDD) were teste' 
for, since EPA required the base to test only for PCBs. 

5.2.16 Medical and Dental Facilities. Medical and dental facilities are 
located in Buildings 1790 and 593. These units provide full health care 
services to all base and Caribbean military personnel. 

5.2.16.l U.S. Naval Hospital. The Naval Hospital opened in November 1973 in 
Building 1790. The hospital provides general clinical and hospitalization ser­
vices for active duty Navy and Marine Corps personnel as well as eligible de­
pendents. Acute and long-term cases are sent off base to larger, better 
equipped hospitals. Solid wastes produced at the hospital are disposed of in 
plastic bags and sent to the station landfil 1. Pathological and biohazardous 
wastes are burned at the permitted hospital incinerator. Laboratory wastes are 
disposed of through DPOO, with the exception of small amounts which are washed 
down the drain to the sanitary sewer system. X-ray solutions are processed for 
silver recovery and then disposed of down the drain to the sanitary sewer 
system. 

The hospital was previously located in "Barracks C," Building 204, from the 
early 1950s through 1958. It was next located at the present site of the 
COMNAVFOR, Caribbean, Headquarters Building 598, until the new facility was 
built. Services offered at these past locations were much more limited; 
therefore, the types of wastes produced were limited and small in volume. 
Wastes produced then were disposed of at the station landfill. 

5.2.16.2 Dental Facilities. Dental facilities are located at both the hospital 
and at the U.S. Naval Regional Dental Center. Dental care provided at the 
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hospital includes oral surgery and some routine dental services. Wastes 
associated with these operations include X-ray fixing solution, developing 
solution, and scrap amalgam. Spent fixing solution and scrap amalgam are sent 
to DPDO for metals recovery at a rate of about one gallon per week and eight 
ounces per year, respectively. Developing solution is poured down the drain at 
the rate of one gallon per week. 

Routine dental services for the entire base are provided at the Naval Regional 
Dental Center. Similar types of wastes are produced at the center as at the 
hospital. X-ray fixing solutions are sent to DPDO for silver recovery at a rate 
of about two gallons per ~onth. Scrap amalgam containing mercury and silver is 
sent to DPDO at a rate of about one pound per month for metals recovery. 

5.2.17 Water Treatment Plants. The base has been served for over 30 years by 
the present treatment facility. The plant (Building 88) has a capacity of four 
million gallons per day (mgd). The flow is by gravity into a 45-million gallon 
raw water storage basin, from which the plant draws its supply at a rate of 1.3 
mgd on the average. 

Treatment consists of pre-chlorination, coagulation sedimentation, filtration, 
and post-chlorination. The water is naturally soft with low turbidity re­
quiring a small dosage of chemicals, namely aluminum sulfate for clarification 
and lime for pH control. Treated water is stored in two clear wells, from 
which it is pumped into the various storage tanks and the distribution system. 

The plant has been in service for over 30 years producing approximately the 
siJlle amount and type of waste as at present. Water from filter backwash and 
sludge from the sedimentation tanks comprise the bulk of the waste generated by 
this operation. One of the four filters is backwashed daily, discharging 
approximately 20,000 gallons per day into the adjacent lagoon constructed for 
this purpose and for receiving sludge from the sedimentation basins. The 
design provides for returning the decanted backwash water to tAe front of the 
plant. This feature enables the recovery of approximately one-half of the wash 
water, for a net waste of some 10,000 gallons per day. Sludge is also 
discharged into the sludge lagoon at a rate of 150 tons per year of dry sludge. 
This sludge consists of aluminum sulphate and calcium oxide. 

Chlorine gas is delivered in cylinders from an off-base source and used in its 
entirety. 

5.2.18 Specialized Installation Operations. 

5.2.18.l Veterinary Services, U.S. Naval Hospital, Roosevelt Roads. The 
Veterinary Services Section, CQrll'Tlanded by a U.S. Army officer, conducts meat 
and food inspections at the Navy Exchange and the colllTlissary. The unit offers 
small and large animal treatment. 

For the last three years, approximately 25 dogs or other small animals per 
month have passed through Veterinary Services prior to disposal in the station 
landfill. Interviewees at the facility stated that this was a fairly consis­
tent average. The interviewees also estimated that two horses a year die at 
the stables. These animals are disposed of by the Public Works Department 
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which buries them on stable property in trenches approximately eight 
deep. 

5.2.18.2 Special Warfare Group, Detachment 2, Caribbean. The mission of the 
Special Warfare Group, Detachment 2, Caribbean (SPECWARGRUTWO) is to provide 
training scenarios for the neutralization of objects and acquisition of in­
telligence, performing singly or in small groups. SPECWARGRUTWO has air, sea, 
and land operating capabilities. 

SPECWARGRUTWO was formed in 1976, when all special underwater operations, such 
as the SEALS, the Naval Inshore Warfare Group, and the Underwater Oemol it ion 
Teams, were combined under one command. The training activities of the 
SPECWARGRUTWO include use of diving equipment, which takes place in and around 
the unit 1 s compound, and the use of small arms, explosive devices, and demol i­
tion charges, which takes place on Pineros Island and Dogs Head Island. Some 
training has occurred on Vieques, Culebra, and St. Thomas in the past, but has 
been conducted almost exclusively on Pineros and Dogs Head islands for the last 
25 years. 

Pineros Island was originally intended for use by the British Royal Family if 
the evacuation of the Royal Fleet and family was necessitated by German 
advances in World War II. The extensive bunker system built for the evacu€es 
is still present, and is used primarily by bats. 

Training activities on Pineros Island include boat-to-shore engagements using 
SO-caliber machine guns and 40-millimeter cannon, small arms practice on shor­
(M-79 grenade launchers, light antitank weapon (LAW) rockets, hand grenade. 
M-16 rifles, and 45-caliber pistols), and the use of various demolition devices 
and explosive charges (bangalore torpedoes, C-4 plastique explosive, detonation 
cord, TNT, and shaped charges). 

The average use of Pineros Island for the past 22 years has been once weekly, 
with approximately 10 uses of Dogs Head Island in the last four years. 

SPECWARGRUTWO personnel blew up the existing buildings on the island for prac­
tice, then constructed dummy buildings, which were removed by persons unknown. 
Until 1980, the majority of demolition work was conducted in the northwest 
corner of the beach. Following. complaints received by the Public Works De­
partment, the blows were reduced from the previous limits of 400 pounds of TNT 
equivalent for underwater blows and 200 pounds of TNT equivalent on land to 300 
and 100 pounds, respectively. 

There are no fuels or other materials stored on the island. There are a number 
of unexploded ordnance items dating back 25 years; since the island is still 
active, and will remain in use for the forseeable furture, no plans exist for 
cleaning up these items. While the island is off limits to all but personnel 
who have obtained approval from AFWTF, which controls use of the area, locals 
have been seen boating and swimming in the area of Pineros Island. 

5.2.18.3 Public Affairs Office. This office publishes a monthly base news­
paper, El Navigante. The paper provides base personnel with internal in­
formation, co11111and policy, achievements, Navy-wide news, stories and featured 
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articles. Depending on the importance of an issue, the office also acts as 
liaison in civilian-Navy matters. 

Production activity consists of news gathering, page lay-out, and product dis­
tribution. No printing is done on-site; an off-base printer is used. As a 
historical information center, the office resources are limited to the past two 
years. Material dating prior to this (i.e., copies of ''Mira Que Pasa, 11 the 
predecessor to El Navigante) is discarded if no orders are given to retain it. 

5.2.18.4 Navy Exchange Garage and Gas Station Facilities. The Navy Exchange 
operates two service areas: a garage and gas station facility in the Bundy 
Area, and a gas station near the base fire department, north of the Industrial 
Area. 

At the Bundy facility, fuel for the station is held in two 12,000-gallon tanks 
and one 10,000-gallon tank, all of which are underground. The tanks are about 
20 years old and have never shown problems of leakage. Routine 1easurements of 
tank volu~es are conducted each month. The same procedure is performed at the 
industrial area station, which has three 10,000-gallon underground tanks. 

Servicing of private vehicles is performed solely at the Bundy facility, 
although the industrial area station does have a 600-gallon underground waste­
oil tank similar to that at the Bundy facility. These tanks were installed a 
few years ago. Two hundred vehicles per month are serviced at the Bundy 
garage. Service activities range from oil changing to complete engine overhaul. 
Waste oil, including lube oil and transmission oil, is generated at a rate of 
75 gallon per month. A private contractor removes the oil for reclaiming. 
Until recently, waste oil was placed in four to five SS-gallon drums located on 
a concrete catch basin with six-inch sides. Oil was removed by the Public 
Works Department for transport to the base disposal area (landfill or waste oil 
burner). During periods of heavy rain, these drums would overfi 11 and stain 
the immediate area. Similarly, oil spilled when drums were being filled or 
removed. 

Other material presently discarded from the garage included about 50 batteries 
(with acid) per month, 50 to 60 tires per week, cardboard, and approximately 
200 empty quart oil cans per month. A private contractor removes the batteries 
and about 10 tires. The remaining tires are disposed of at the base landfill. 
Radiator fluid is allowed to drain onto the ground. Machinery or resellable 
parts are turned over to the DPDO. 

5.2.18.5 Water Security Patrol (WASP). The Water Security Patrol is under the 
command of Surface Operations and is responsible for waterfront security. The 
WASP operation was established in April 1983. Currently, two patrol boats are 
used. No fuel storage is present on-site. Fueling is done at the fuel pier 
loading facility. Waste generated from routine maintenance of boats and out­
board motors is minimal, consisting of small amounts of oil, solvents, soaps, 
etc., all of which is disposed of at the base landfill. 

5.2.18.6 U.S. Army Reserves - 390 Terminal Transfer Company. The mission of 
the 390 Terminal Transfer Company is to train reserves on weekends in material 
handling and transport, and for qualification for various motor vehicle class 
licenses. Although training in cargo handling is conducted, no cargo is 
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actually handled. However, about one 55-gallon drtJTI of waste oil from vehic. 
maintenance is turned over to DPOO every three months. 

5.2.18.7 U.S. Army Reserves - 699 Engineering Company. The mission of tne 699 
Reserves Engineering Company is to provide port construction training. Four 
landing craft-type units as well as land vehicles are available to the re­
serves. Maintenance of the watercraft is handled by Surface Operations. Land 
vehicle maintenance generates about five gallons of waste oil per ~onth, which 
is turned over to OPDO. 

5.2.18.8 U.S. Navy Courier Service Detachment. The mission of the detachment 
is to provide transportation and handling of special classified documents in a 
manner similar to a private service such as Federal Express. Wastes generated 
from this service are minimal, consisting of general office waste and shredded 
paper. 

5.3 ORDNANCE OPERATIONS. 

5.3.1 Torpedo Shop. The Torpedo Shop, operated by AFWTF, is located in Build­
ing 395, in which MK 46 and MK 48 torpedoes are prepared and serviced, and in 
Building 378, in which MK 30 torpedoes are prepared and serviced. The activity 
prepares two types of ~ 46 torpedoes: the dummy configured MK 46-1/2/5 and 
the MK 46-1/2/5 exercise torpedoes. The MK 46-1/5 torpedo can also be con­
figurated for launching from aircraft. 

All ordnance for disposal from the Torpedo Shop is taken by EOD to the Viequec 
Naval Reservation for proper disposal. Ordnance items include propellants, 
igniters, carbon dioxide bottles with squibs, explosive bolts, rocket motor: 
ignition separator assemblies (ISAs}, and piston motors. About 20 propellar. 
charges and three ISAs have been disposed of in the last three years by EOD on 
Vieques. Formerly, ISAs were burned off in the office ashtrays. Before 1968, 
explosives from this activity were disposed of in the landfill or in the ocean. 
None of the torpedoes prepared by this activity are armed with warheads. 

5.3.2 The Weapons Depart-
ment has the o owing unctions: to receive, store, maintain, assemble, 
checkout, inspect, modify, protect, and issue conventional ammunition, torpe­
does, and other underwater munitions, specified weapons systems, missiles, 
technical items, and components; (2) to operate a facility to tranship ordnance 
materials; (3) to provide support for the on- and off-loading of anmunition and 
miscellaneous services for foreign and domestic ships; (4) to provide logistic 
and administrative support regarding ordnance materials for tenant activities 
and temporary duty units; and (5) to assist in the disposal of munitions and 
other ordnance items. (See also Section 4.2.1 for a description of Weapons 
Department activities on Vieques NAS}. 

The Magazine Field Office (Building 4041 and various storage bunkers} handles 
the receipt, storage, inspection, maintenance, and issue of munitions used by 
tenant activities, and the temporary receipt and storage of munitions off­
loaded by units engaging in exercises at the various AFWTF facilities. Any 
ordnance items that are excessed, that have an elapsed shelf life, or that fail 
quality control checks, are turned over to EOD for disposal. Other ~aterial, 
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such as pallets, shipping containers, and dunnage, is turned over to DPDO for 
danilitarization as required, and ultimate disposal. 

The Missile Assembly Building (Building 4086) assembles missiles for use on the 
AFWTF ranges. The missiles are shipped to Roosevelt Roads in reusable metal 
containers; only "nut-and-bolt" (no first-line) assembly is accomplished. The 
missiles themselves are expended during range operations, or very occasionally 
following a failure, turned over to EOD for disposal. The containers are sent 
back to the munitions plants for reuse. No leaks or spills of fuels have been 
noted in the past 22 years. The Advanced Underwater Weapons (AUW) Shop receives 
torpedoes in reusable metal containers. No spills or wastes associated with the 
OTTO Fuel II used in the weapons was ever noted by interviewees. No other waste 
has been associated by the interviewees with the AUW operations. 

5.4 RADIOLOGICAL OPERATIONS. Radiological operations are limited to the Naval 
Electronics Engineering Center and the base medical and laboratory facilities. 

5.4.l Naval Electronics Engineering Center. Small radiological sources are 
located in a closed trailer at the electronics center. The trailer is separated 
from Building 377,.along the northern boundary line of the facility. These 
sources are used twice a year for calibration of fleet electronic instruments, 
and are :-naintained and checked by the Department -of Energy. The calibration 
sources are low-level isotopes. 

5.4.2 Medical and Laboratory Services. The X-ray machines used at the Naval 
Hospital and Naval ~egional Dental Center are of the electron-generator type, 
and therefore no radiological ·~astes are produced. The hospital laboratory uses 
small amounts of low-level radioisotopes such as iodine, which has a short half­
life. The laboratory is certified to use these materials. 
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CHAPTER 6. MATERIAL HANDLING: STORAGE ANO TRANSPORTATION 

6.1 INDUSTRIAL. Material storage is generally a function of the Public ~arks 
Department. Since segregation of certain materials classified as hazardous was 
started in 1973 and fully implemented in 1976, materials such as PCBs, chemi­
cals, oil products, oesticides, etc., have been isolated and monitored for com­
pliance with standing regulations. Public Works as well as the other depart­
ments assigned with the responsibility of material storage are discussed in 
this chapter. 

6.1.1 Materials Storage: Defense Propertr Disposal Office (DPDO). The DPDO 
located at Roosevelt Roads handles materia from all base operations, other DOD 
facilities throughout the island, and Puerto Rico National Guard units. Mate­
rials are transported to DPOO on Navy and Army vehicles, or barged from the 
outlying islands. DPOO ensures that the materials are correctly packaged 
against damage or leakage during transport and handling. OPDO storage includes 
a warehouse facility, fenced lot, and a hazardous and flanmable storage locker 
(Building 2009). Material is placed in the appropriate storage area depending 
on the material characteristics. All :naterials are n1J11bered, and movement is 
controlled by a manifest system. 

Material received by DPOO has been designated by the activities turning it in 
as "excess" or no longer of use, and ranges from office furniture and drained 
vehicle batteries, to PCB-filled transformers and demilitarized weapons. 
Materials most co1T1Tionly received include approximately 1,000 gallons per month 
of acid, bases, paints, thinners, and sealing compounds, and 10 to lS SS-gallon 
drL1T1s of waste oils. Since OPDO's philosophy is that a hazardous material is 
not a hazardous waste until a use for it cannot be found, every attempt is made 
to find uses for such substances (i.e., they are offered to every possible 
government agency at no charge). If no agency wants the material, OPOO will 
either sell the material via an auction system, or send the material to private 
contractors for recovery of precious metals, etc., or for disposal of hazardous 
materials such as PCB-contaminated oil or non-usable pesticides (e.g., DDT). 
Generally, all materials are sellable items, and OPOO has not had much diffi­
culty marketing them, including transformers which have less than SO ppm PCBs. 
Transformers containing PCBs greater than SO ppm are handled by an outside 
contractor. 

6.1.2 Supplf Storage. Storage of supplies occurs at all levels of base opera­
tions, from arge warehouses to small shop lockers. The Supply Department has 
primary responsibility for storing supplies as well as for receiving and 
distributing materials used and needed by the base. 

The Supply Department uses two large warehouses (Buildings 1207 and 27) as well 
as the storage yards adjacent to both buildings. These areas are used for stor­
age primarily of Public Works Department material. The Public Works Department 
maintains and operates the cold storage facility at Building S3 and aviation 
storage at the airfield (Building.20) for the Supply Department. Scattered 
about the base are many smaller operational storage units containing material 
needed by the particular industrial operation at that location. These storage 
facilities usually contain a one-month supply. Storage lockers are also found 
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in various shops in which small quantities of materials are readily availaL 
for immediate use. 

In addition to the storage of Public Works and industrial-type material, the 
Navy Exchange operates three warehouses: Buildings 40, 41, and 42. These 
warehouses contain wholesale products, consumables, household furnishings, 
etc., which can be easily distributed to the various corrmissaries and exchange 
services. 

6.1.3 Chemical and Hazardous Materials Storage. According to Supply Depart­
ment personnel, chemical and hazardous materials are not stored in large quan­
tities in any one single area, but are moved quickly when received from the 
Supply Department to the small out-building storages of the industrial opera­
tions area. These out-~ .,ding structures are generally kept separate from 
industrial operations ·afety precaution. The materials stored at each 
structure include flarm.c iquids, solids, acids and bases, paints, solvents, 
industrial gases, or wha:;,~r is required by a particular operation. The 
arrangement of how materials are placed within each storage unit varies from 
well segregated storage practices to avoid reactions, as at DPDO, to a general 
assemblage of potentially non-compatible materials, as found at AIMD. 

The storage structures themselves also vary, ranging from concrete.bunker-type 
structures, to metal sheds with no flooring, to converted Quonset huts such as 
those found at Gun Storage Area 112. 

6.1.4 Petrole1.111, Oil, Lubricants (POL). The Naval Station Fuels Division pr 
vides facilities necessary for the receipt, storage, and issue of aviati~ 
fuels, lubricants, gasoline, and diesel fuel marine (DFM). 

The Fuels Division maintains 22 POL storage tanks located throughout Naval 
Station Roosevelt Roads. Of these storage tanks, seven contain DFM fuel, two 
contain MOGAS (regular), one contains MOGAS (unleaded), eight contain JP-5 
fuel, and six contain AVGAS. Table 6-1 lists for each storage tank its number, 
fuel type, capacity, type of construction, and the direction and eventual 
location of the fuel if a spill were to occur. 

Two bladder-type storage tanks containing approximately 50,000 gallons total of 
JP-5 fuel are currently in use near the airfield. These tanks are berrned and 
are not subject to periodic flooding or washout. Plans for anticipated long­
range use are as yet unclear. 

The fuel storage facilities have major connecting supply lines from Pier 1 and 
Pier 3. At Pier 1 there are fuel line outlets for AVGAS, JP-5, and DFM; and at 
Pier 3, for diesel fuel, JP-5 fuel, MOGAS, and AVGAS. Pier 1 is the primary 
fuel receiving point for the station, while fueling of vessels is accomplished 
at Pier 3. AVGAS and JP fuels are pumped directly into their respective 
storage tanks. The JP fuel is pllllped from Tank 429 to the high-speed refueling 
hydrants on the north side of the flight line, where aircraft are refueled. 
AVGAS is supplied to aircraft by refueler vehicles. 

All buried metallic storage tanks and transfer lines are cathodically protect­
ed. Public Works personnel monitor cathodic readings monthly. Fuels Divisi 
personnel are responsible for routine pressure checks, tank soundings, Q. 
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Table 6-1 

FUEL STORAGE: TANKS AT 
NAVAL STATION ROOSEVELT ROADS 

Exact Probable 
Type of Volume Type of Direction of 

Facility Fuel• (Bbls) Coostruction Flow of Spill 

Tank 56A DrM 227 Undergrowid, Southwest to 
steel--elded, harbor via 
horizontal storm drainage 

Tank 568 !FM 227 Lndergrowid, Southwest to 
steel-welded, harbor v1a 
horizontal storm drainage 

Tank 82 !FM 50,.364 Pre-stressed South/southwest 
concrete to retaining 

well and control-
led drainage 

Tank 83 !FM 27,552 Pre-et resaed South/southwest 
concrete to retaining 

"'811 and control-
led drainage 

Tank 84 JP-5 13,920 Lnderground, Southwest to 
steel-welded, retaining "'811 
vertical and controlled 

drainage 

Tank 85 JP-5 27,433 Undergrowid, Southwest to 
steel-elded, retaining wall 
vertical and controlled 

drainage 

Tank 105 Lnleaded 121 Undergrowid, Southwest to 
M<XiAS steel-welded, retuning wall 

horizontal and controlled 
drainage 

Tank 210 ltJGAS -- No longer in service 

Tank 211 MOGAS -- No longer in service 

Tank 212 AV GAS 1,127 Concrete, Northeast to 
latex-lined, !181lgrove swamps 
vertical 

Tank 213 AV GAS 1, 127 Concrete, Northeast to 
latex-lined, 11angrove SWllllP8 

vertical 

Tank 214 AV GAS 5,783 Concrete, Northeast to 
latex-lined, 1118ngrove swmpe 
vertical 

Tank 215 AV GAS 5,783 Concrete, Northeast to 
latex-lined, mangrove swamps 
vertical 

Tank 216 AV GAS 5,775 Concrete, Northeast to 
latex-lined, 11angrove s~e 
vertical 
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Table 6-1 (Cant.) 

Exact 
Type of Volume Type of 

Facility F"uel• (Bbls) Const ruction 

Tank 217 AV GAS 5,807 Concrete, 
latex-lined, 
vertical 

Tank 381 JP-5 27,373 Undergrollld, 
steel-welded, 
vertical 

Tank 429 JP-5 4,743 Undergrollld, 
steel-welded, 
vertical 

Tank 470 MOGAS, 595 l.hdergrollld, 
regular steel-welded, 

horizontal 

Tank 471 MO GAS, 595 li'ldergrollld, 
regular steel-welded, 

horizontal 

Tank 1080 Cf'M 27,078 Undergrollld, 
stee 1-we lded, 
vertical 

Tank 1082 Cf'M 27,067 li'ldergrOU'ld, 
steel-welded, 
vertical 

Tank 1084 JP-5 27,404 Undergrollld, 
steel-welded, 
vertical 

Tank 1086 JP-5 27,404 li'ldergrollld, 
steel-welded, 
vertical 

Tank 1088 JP-5 9,751 Undergrollld, 
steel-welded, 
vertical 

Tank 1995 JP-5 100,000 Aboveground, 
steel-welded 

Tank 1996 Cf'M 100,000 Aboveground, 
steel-welded 

~: 

DFM = Diesel fuel marine 
JP-5 = .Jet propulsion aviation fuel 
MOC'..'S = Motor gaeali.ne, both regular and unleaded 
AVGAS = Leaded aviation gasoline 
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Pt'obable 
Direction of 
now of Spill 

Northeast to 
mangrove swmps 

Northeaat to 
mangrove SWlllllPS 
via drainage 
system 

To mangroves 
via drunage 
ditches 

Southwest ta 
retaining wall 
and controlled 
drainage 

Southwest to 
retaining wall 
and controlled 
drainage 

South/southwest 
to retaining 
wall and control-
led drainage 

South/southwnt 
to retaining 
wall and control-
led drainage 

Northeaat to 
mangrove swamps 
via drainage 
syst911 

Northeast to 
mangrove swamps 
via drainage 
syst911 

Southwest to 
harbor 

Northeaat to lllln-
grove SWlllllPS via 
drainage systBtl 

Northeast to man-
grove SWUIPS via 
drainage syst• 



system preventive maintenance. A Facilities Control Inspection of all fuel 
storage and transfer systems is conducted by Public Works personnel annually. 

Bilge and ballast wastewater in vessels nested or anchored at Roosevelt Roads 
is collected and treated by the oil waste collection and treatment system. 
This system consists of a waste oil raft (donut); two Ships Waste Offload 
Barges (SWOBs), 7S,000-gallon capacity each; and a special skid-mounted oily 
waste, waste oil, and water handling unit, known as the Donut Servicing Sub­
system (DSS) on-shore. 

The oil spill removal system is used for cleaning oil spills in the harbor. 
This system comprises floating oil containment booms, oil skinmers, and support 
equio~ent to contain and remove an oil spill. The oil and water mixture removed 
by the skimmer may be temporarily stored or treated before final disposal. 

The majority of oil spills which have occurred at the station are transporta­
tion related. However, non-transportation spills occur. In 1976 three spills 
occurred at Pier 3 as the result of leaks in fuel lines and transfer lines. It 
is estimated that 4,000 gallons of diesel fuel and an unknown amount of JP-5 
fuel escaped into the harbor. 

Tanks 84 and 381 overflowed in 1977. Approximately 200 gallons of JP-5 fuel 
were lost at Tank 84 and over 5,000 gallons of JP-5 fuel at Tank 381. In both 
instances it was reported that the vast majority of the fuel either evaporated 
or was cleaned up, and that no long-term damage has resulted to the environ­
ment. 

6.1.5 Pesticide Storage. Pesticides are stored in two locations at Roosevelt 
Roads. Table 6-2 lists the pesticides, herbicides, and rat poisons currently 
stored in the new Pest Control Shop. The facility provides separate storage 
space for pesticides and herbicides. Building 121 is an EPA-permitted 
hazardous waste storage facility which is used for the storage of outdated 
pesticides. Table 6-3 contains an inventory of pesticides which were in 
storage in Building 121 when the 1980 Pest Management Plan was prepared. In 
1981 the DDT listed in Table 6-3 was overpacked in 74 8S-gal lon drums which 
included DDT from Fort Buchanan and San Juan, and shipped to Fort Gillem, 
Georgia, for proper disposal. Pest Control personnel interviewed were unaware 
of the exact quantities and types of pesticides currently stored in Building 
121; from the appearance of the building it is possible that pesticides remain 
there undisturbed since 1981. 

Prior to the opening of the new Pest Control Shop in 1983, pesticides were 
stored in Building 2S8, a 1,lSO-square foot Quonset hut. The building did not 
provide adequate storage space, and pesticide containers were often stored out­
side the building. The 1977 Environmental Engineering Survey prepared by 
Atlantic Division, Naval Facilities Engineering Command (LANTNAVFACENGCOM), 
stated that drl.ITls of waste and unidentified pesticides were being stored on the 
parking apron at the Pest Control Shop. It further stated that most of the 
drums had rusted to the point where they were ready to collapse. These drums 
were later moved to Building 121, and are awaiting disposal by DPOO. Former 
Pest Control Shop employees remember incidental spillage of pesticides in and 
around Building 2S8. An incident occurred in 1976 when a SS-gallon drum of 
malathion, which was stored outside the building, ruptured and the contents 
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Table 6-Z 

PESTICIDES INVENTORY FOR ROOSEVELT ROADS 

Conman Chemical Na11e 

Pesticides 

Baygon 
Baygon 
Baygon 
Baygon 1 .5 
Chlordane 
Diazinon 4E 
Diazinon 
Malathion 
Pyrethrun 
Pyrethrum 10-8 
Pyrethrun Bute Bip 
PyrathrUI ULD BP-300 
Wasp and Hornet 

10.0 Prex 
20.0 PS 
0.5 Bay 

Vapona 
ULV Flushing Solution 5.1 
Pentachlorpnenol 
Dursban 4E 
Bird Repellent 
Paradichlorobenzene 
Wasp-8-iione 
Snail and Slug 

Herbicides 

Brm.:il 
Diuron 
OiQUat 
Karmex 

Hyvar X 
Spreader sticker 
Glyphoaate (Round-up) 
Prinitol 

Rat Poisons 

War far in 
Diphacinoe 
Stiktite Rodent Glue 

Percent 
Active 

Ingredient 

7.0 
z.o 
1.0 
1.5 

72.0 
47.0 
4B .a 
95.0 

1.4 

1.4 

LO 
3.0 

zo.a 
NA 

5.0 
92.0 
48.0 

100.0 
85.0 
Z.75 

so.a 
so.a 
35.3 
80.0 
so.a 

NA 

41.0 
25.0 

0.025 
0.005 

NA 

Source: Pest Control Shop, :llaval Station Roosevelt 
Roads, 5 January 1984. 
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Table 6-3 

PESTICIDES IN STORAGE AT BUILDING 121* 

Co•on Date 
Ch•ical Declared Quantity Container 

N- Excess (lb 01' gal) Condition 

Paris Graen 20 J111e 78 ZS lb Good 

Malathion 20 June· 78 300 lb Good 

OMAG 20 J111e 78 45 lb Good 

DOT 20 June 78 600 lb Good 

IDT 20 J111e 78 380 gal Good 

Mald- 20 .ble 78 15 gal Good 

*Prior to disposal at f"ort Gill•, Georgia, the DOT had been 
stored in Building 121. All other peaticidea are still in 
storage awaiting disposal. 

Source: Table is talcan directly from the 1980 Peat Management 
Plan, Naval Station Rooaevelt Roads. 
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spilled on the ground, eventually washing into the drainage ditch in back 
the shop. 

6.1.6 PCB Storage. PCB-contaminated transformer fluids and transformers have 
been stored at the pole yard storage area, located approximately 150 feet north 
of Building 42, since 197S. The yard is an EPA-permitted hazardous waste 
storage facility. Some of the transformers and SS-gallon drums of PCB-conta­
minated material are stored on concrete pads, while the majority are stored on 
the ground in a fenced yard. 

In the past, five-gallon cans of PCB transformer fluid by the trade name 
Askarel were stored at Substation 2 (Building 90) and the Public Works storage 
yard (Building 31). In 1968, the Public Works Power Distribution Shop disposed 
of approximately 65 five-gallon cans of Askarel, 40 of which were disposed of 
at the station landfill and 25 at the dry dock wharf. The cans had been stored 
at Building 31 and were in a rusted condition at the time of the disposal. 

PCB-contaminated material is also stored at the old Power Plant, Building 38. 
A contractor was hired in June 1982 to drain the two transformers located in 
the building. This resulted in 18 5S-gallon drums of PCB-contamin~ted trans­
former fluid and two SS-gallon drums of PCB-contaminated solids. 

6.1.7 Storage Lots and Scrap Yards. Large storage lots and scrap yards are 
found around the Public Works Transportation Division, Supply Department, Camp 
Moscrip, the DPDO facility, and the dry dock area. For the most part t~~ 
storage lots at the Public Works Transportation Division and Supply Departme 
contain vehicles and construction-type equipment. The same is true at th~ 
Naval Mobile Construction Battalion (NMCB), which also stores other types of 
materials including fuels, oils, and construction chemicals. 

Other Public Works storage yards include open storage area 112 and the pole 
yard storage area located adjacent to Navy Exchange Warehouse 42. Materials 
stored at open storage area 112 in Quonset huts 249 and 250 include unused and 
spent construction chemicals, lubricants, industrial gases, and flammable/ 
hazardous materials. Around the yard and along the fence perimeter, there is 
evidence of old and recent spillage. At the pole yard, electrical distribution 
equipment is stored, including telephone poles, transformers, and condensors. 
There is evidence of periodic spillage of transformer oil, some of which 
contains PCB. 

At the DPDO facility, the storage yard is used for the display of marketable 
material. This material includes vehicles, large equipment of various uses, 
scrap metal, etc. The paint and flarrmable storage building is located within 
the yard boundary. This storage unit is well organized and maintained. 

In the vicinity of the dry dock, materials have been scrapped in and around 
Building 145 (Site 11) and Building 25 (Site 10), now collapsed. Materials 
found include office furniture, 55-gallon drums with varying contents, 
asbestos, and construction rubble. 

There is one fenced storage yard located around Building 28. Across the road 
from Building 28 another larger fenced yard is located. These yards are oper-
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ated by Base Security and primarily contain conf.iscated vehicles. However, at 
the larger yard, other ~aterials such as tires and drummed waste oils are also 
stored. The waste oil is used by local fire departments for training. 

6.1.8 Materials and Waste Transportation. Both ~ilitary operations and pri­
vate contractors handle station material and transport wastes within and from 
station property. Incoming materials are received by the Supply Department and 
then distributed to the proper recipients by military vehicles. The majority 
of station wastes are collected and transported by private contractors. 
Private contractors are selected by a bidding system. 

All garbage and domestic wastes as well as cOfllTlercial and industrial refuse, up 
to a certain size, are collected by a private firm. For the most part, these 
wastes are disposed of at the base landfill, which is also operated by a 
private contractor. Wastes which are recoverable or resalable and oversized 
waste are collected by the Transportation Division and by various Public Works 
shops. Recoverable wastes such as waste oil, dirtied fuels, batteries, tires, 
and scrap metals are all handled by private contractors. Resalable wastes are 
transported by military vehicle to DPOO. The DPOO at Roosevelt Roads receives 
designated waste from all Puerto Rico Naval activities. 

6.1.9 Nuclear Biolo ical Chemical (NBC Decontamination A ents Stora e. NBC 
decontamination agents stored at Rooseve t Roads have me uded Super Tropical 
Bleach (STB) and Decontaminating Solution Two (DS-2). STB is used for decon­
tamination of equipment and material contaminated with "mustard gas" (Lewisite, 
H, HO, HN, or HT), and for decontamination of certain types of contact or 
liquid nerve agents. STB is comprised of chlorinated lime and calcium oxide, 
yielding 30% available chlorine, and is commonly mixed with water to form a 
solution or slurry, depending on its intended use. STB can also be used in a 
dry form in a shuffle pit, or to create a path through a contaminated area .. 
STB is conmonly stored and shipped in eight-gallon steel cans containing 50 
pounds of agent. 

OS-2 is a liquid used for decontaminating materials contaminated with nerve 
agents (GA, GB, GO, or V, or their equivalents) and mustard gas. It consists of 
70% active agent (diethylene tri-amine), 20% solvent (ethylene glycol monoethyl 
ether), and 2% booster (sodit..£11 hydroxide). DS-2 is shipped and stored in 1-1/3 
quart and five-gallon cans. It is used by spraying DS-2 over the contaminated 
object, usually using a special hand-held sprayer charged with a carbon dioxide 
cylinder. OS-2 is flanmable. A third less conmonly used decontaminate, DANC, 
is comprised of a classified material (RH195) dissolved in acetylene tetra­
chloride. RH195 is shipped in small cans that attach to the three-gallon can 
of solvent for use against mustard gas and persistent nerve agents. 

At Roosevelt Roads, the Public Works Department was given primary responsibil­
ity for storing decontamination agents. In 1976, the Public Works Department 
was directed to dispose of, by shipping to the United States, several thousand 
pounds each of DS-2 and STB which had elapsed shelf life, were improperly 
stored, and were rusting through, creating the strong possibility of a violent 
reaction by mixing. The materials remained stored in Building 1788 until 1980, 
when NAVSEA personnel determined the items were too badly decomposed to ship 
stateside. Accordingly, the DS-2 was trucked and barged to Vieques, where a 
day-long, EOO-supervised burn destroyed an estimated 1,500 gallons of DS-2. 
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Three hundred 55-gallon cans (1,750 gallons) had been stored in Warehouse 1: , 
the 250-gallon discrepancy in stored versus burned DS-2 is not considered 
significant. 

No records exist of the disposal of the 3,550 pounds of STB. Interviewees 
stated that it was generally ass1J11ed the material had been disposed of in the 
station landfill. 

No records exist of the presence or disposal of any DANC decontaminating agent. 

6.2 ORDNANCE. Ordnance storage and transportation is handled by the Weapons 
Department on Roosevelt Roads. Many of the munitions used are shipped in re­
useable metal containers, which are returned to the production center. Ounnage 
and pallets used in munitions shipping are turned over to DPDO, while any 
ordnance items or waste for disposal have always been turned over to EOD (see 
Sections 4.3.1 and 5.3.2) and stored in magazines at NAF. 

6.3 RADIOLOGICAL. The handling, storage, and transportation of radiological 
materials are limited to medical and electronic calibration facilities. The 
X-ray units at the hospital and dental clinic are of the electron-generator 
type, and therefore no radioactive wastes are produced. The X-ray machines are 
maintained by trained and certified technicians. Low-level radioisotopes such 
as.iodine, which has· a short half-life, are used in the Naval Hospital labora­
tory, which is certified to use and dispose of these materials. The radiologi­
cal calibration source stored at the Naval Electronics Engineering Center is 
checked and maintained by representatives of the Department of Energy. On 1 

trained personnel have the authority to use the radiological standards dur 
calibration operations, which occur twice a year. 

6.4 CHLORINE STORAGE AND DISPOSAL. Twenty-one compressed gas cylinders 
(J type) containing chlorine were stored in Building 87 until 1982, when EPA 
Region 2 granted a one-time deep ocean disposal permit. The cylinders were 
jettisoned into a 1,200-foot deep area of the Atlantic Ocean. 
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CHAPTER 7. WASTE PROCESSING 

7.1 INDUSTRIAL. The Public Works Department generates and processes most of 
the wastes classified as industrial. Some military operations also produce 
wastes which are processed prior to disposal. All processing operations per­
tinent to this study are discussed in the following subsections. 

7.1.1 Wastewater System. The present wastewater system provides for separate 
storm and sanitary sewage systems. The storm sewer system consists of catch 
basins, a piping network, and natural and man-made open canals and ditches 
which discharge to the coastal waters. The sanitary sewer system comprises a 
network of gravity sewers and 17 pump stations. The entire flow of wastewater 
from the base, including ship-generated sewage, is processed through three 
treatment plants which provide secondary treatment prior to discharge to the 
ocean through short submarine outfalls. 

Until 1973 there were some 40 septic tanks in service, varying in size from 500 
to 4,000 gallons. Since that time an active septic tank elimination program 
has reduced the number to 10, most of which are too distant for connection to 
the sanitary system~ As an example, the old Pest Control Shop (Building 258) 
was serviced until recently by a 500-gallon septic tank, which is suspected of 
having received pesticide waste while the old Pest Control Shop was active. 

7.1.1.1 Capehart Area Wastewater Plant. The wastewater plant (Building 1691) 
serving the Capehart housing area has a total capacity of 0.46 million gallons 
per day (mgd) divided into two parallel units, one having a 0.30-mgd capacity, 
the other a 0.16-mgd capacity. Both units are similar extended aeration 
plants. Chlorinated effluent is discharged to the adjacent coastal waters 
through a submarine outfall. 

The plant provides secondary treatment generally meeting EPA National Pollutant 
Discharge El imi nation System ( NPOES) standards. Digested s 1 udge is dewatered 
in two drying beds and hauled periodically to the landfill. Sludge generation 
is estimated at 70 tons per year (10% moisture). 

7.1.1.2 Bundy Area Wastewater Plant. With a capacity of 0.655 mgd, this plant 
(Building 1757) uses the trickling filter process with anaerobic digestion of 
sludge. 

The plant provides secondary treatment consistently meeting NPOES standards. 
Plant effluent is chlorinated prior to final discharge to the ocean through an 
underwater outfall line. 

Sludge production is estimated at 6.5 tons per year of anaerobically digested 
sludge (90% solids), which is dewatered in sludge drying beds and occasionally 
disposed of at the site, with most sludge going to the sanitary landfill (Site 
7). 

7.1.0 Industrial Area Wastewater Plant. This plant (Building 1758) has a 
capacity of 0.937 m9d using the trickling filter system with anaerobic 
digestion. It serves the southeastern section of the base, including the 

7-1 



Public Works Complex, and has received all ship-generated sewage since 1980. 
Little, if any, wastewater other than domestic sewage is processed here. 

Sludge dewatering is accomplished in the sludge drying beds, and is delivered 
to the adjacent landfill at a rate of 60 tons per year (dry sludge). 

Chlorinated secondary treated sewage meeting local water quality standards is 
discharged to the adjacent coastal waters through a 14-inch submarine outfall 
lin.e. 

7.1.3 Waste Fuel and Solvent Processing. This function was accomplished by 
the so-called "thermo-digester" located adjacent to the landfill entrance, near 
the Transportation Division of the Public Works Department. The present unit, 
installed in 1982, is a Vent-0-Matic incinerator which has not yet been placed 
in service as it _is pending confirmation of stack emission tests meeting local 
air pollution regulations. The previous plant, installed in 1973 and 
dismantled in 1982, was used to burn classified material, contaminated diesel 
oil, JP-5 fuel usually mixed with some lube oil, solvents, and sludge residue. 
Contaminated fuel was brought two to three times a week to a fixed tank truck 
adjacent to the incinerator. During this period, it is estimated that 600 
gallons of oil per week were processed through this plant. 

Cleaning and solvent solutions used by the Transportation Division are 
reclaimed through a filtering system. Filters are reusable after periodir 
cleaning. Residue from filters is mixed with waste oil for disposal off-base. 

7.1.4 Incinerators. Currently there is one incinerator at the station. 
Located at the hospital (Building 1790) it is a package incinerator with 
burners located in the main chamber at the base of the stack. The unit 
operates in compliance with all Commonwealth of Puerto Rico air pollution 
regulations. It is used exclusively to burn pathological waste generated by 
the hospital. 

7.1.5 Garbage Cooker. This plant (Building 1936) boils foreign garbage from 
incoming ships prior to disposal into the adjacent landfill. A York-Shipley 
boiler generates steam at 90 pounds per square inch (psi) pressure and boils 
the water for a minimum of two hours in the specially constructed garbage con­
tainers. 

Operation is intermittent in that garbage is 
averages 1,200 pounds of wet garbage per day. 
age tank supplies DFM to the boiler, which 
month. 

cooked as it is received, but 
A 1,000-gallon underground stor­
burns 500 gallons of fuel ~er 

This operation was started in 1972. An interview with the former caretaker 
(1972-1982) indicated that the present operation is at the same level as pre­
viously, when five containers (four cubic yards) of garbage per day were pro­
cessed. 

7.2 ORDNANCE. 

7.2.l Ordnance Incinerations: OTTO Fuel II. From 1966 to 1968, the Weapon 
Support Department of AFWTF disposed of OTTO Fuel II and Agentine solvent by 

7-Z 



burning in the station landfill. The OTTO Fuel II burned was left over from a 
torpedo run, and was usually contaminated with saltwater. Table 7-1 presents 
the components .of OTTO Fuel II. Agentine, a dry cleaning solvent, was used to 
wash down the torpedoes after a practice run. In addition to the OTTO Fuel II 
and Agentine, various raqs and items of protective clothing (shirts, coveralls, 
booties, pants, aprons) contaminated with OTTO Fuel II were also disposed of by 
burning at the dump. An estimated maximum of three barrels per month of fuel, 
Aqentine, and contaminated materials were poured into holes in the landfill and 
burned. ~od was used to maintain the combustion. 

Typically, the waste consisted of very small amounts of OTTO Fuel II, and 
larqer amounts of solid waste and Agentine. Since cleanup of a torpedo after a 
run would generate approximately one cup of OTTO Fuel II and five gallons of 
Agentine wash, it can be concluded that the greatest amount of material was 
Agentine. Estimates of the total amount of material burned vary. Interviewees 
stated that fuel burning was conducted from 1966 to 1968, for a total of 72 
drL111s; other interviewees stated that the first year's burning was very low (no 
more than four drums per quarter), and that only eight to 10 drums of waste 
were ever burned at the landfill. The IAS team assumed that a reasonable 
estimate would be approximately 50 drums of OTTO Fuel II and Agentine burned at 
the landfill. 

All explosives (propellants, carbon dioxide bottles with squibs, explosive 
bolts, ignition separator assemblies (ISAs), rocket motors, and piston motors) 
were either burned off in ashtrays (ISAs), or more commonly, sent to EOD for 
disposal. 

7.2.2 Ex losive Ordnance EOD) Operations. The disposal of ordnance 
related wastes is hand e y the D etachment, which is responsible for the 
disposal of all malfunctioning ordnance from AFWTF-related activities, the dis­
posal of any ordnance discovered below the high-tide mark, and the disposal of 
ordnance and ordnance wastes generated by the operations of the Weapons Depart­
ment. 

There are no known EOD ranges on Roosevelt Roads proper. Various EOD and other 
demolition activities have been carried out on, and in the waters around, the 
islands of Piiieros, St. Thomas, and.Culebra. The property upon which these 
activities occurred has been excessed and lies outside the scope of this IAS, 
or is still in active use (Pineros) and is regulated. 

The majority of EOD operations have occurred on Vi eques. Several ranges have 
been used. Extensive retrograde disposal operations (blows) were conducted in 
the Eastern Maneuver Area (EMA). This area is still in active use as a target 
area. EPA has granted an interim status RCRA permit for thermal treatment of 
ordnance waste in this area. 

The primary disposal area was located on the west end of Vieques, on NAF prop­
erty, generally within one-half mile of the bridge (now gone) at Punta Boca 
Quebrada. The range had a 40,000-pound explosive limit. In 1976 three young­
sters entered the area without authorization, and unknowingly used a photoflash 
cartridge as a windbreak for the fire they started. The resulting detonation 
injured all three. The range was swept by EOD shortly after, cleaning up an 
area in a one-half-mile radius around the site. Use of the range was stopped. 
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Table 7-1 

OTTO F"UEL II CO~ONENTS 

~ne-qlycal di-

ZZ.5~ dibutyl sebacate 

1.5~ nitrodipl"lenylllline 

By-Products 

Carbon 1110noxide 

Carbon dioxide 

Hydrogen cyanide 

Ha thane 

Hydrogen 
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The range was swept again, at least twice until 1979, when it was abandoned. 
The old range had been in use since at least 1969, and it probably had been in 
use since the 1940s. 

~aterial disposed of at the site included eight-inch rounds which were fi~ed 
from the peninsula where the lighthouse was located into the Surface Impact 
Area (SIA) in the EMA over Cerro Mat{as, the location of the Observation Post. 
175-mi 11 imeter munition was fired from Punta Cerejo into the SIA, and duds ·11ere 
disposed of by EOD; 105 and 106-millimeter munitions were also fired into the 
area and disposed of by EOD (see also Section 4.2.1). 

Currently, the EOD range on Vieques has a 3,000-pound explosive limit (7,000 
pounds of bombs, with a 0.4 explosive equivalent multiplier). "Off-spec" and 
old munitions are disposed of here. Such munitions are generated when the 
munitions on base are subjected to and fail the three-year quality assurance 
field testing at Roosevelt Roads, or when entire manufactured lots of 
anmunition are declared excess or determined to have exceeded the useful shelf 
life. Excess munitions from ship off-loadings or the return of units are also 
disposed of. Munitions from Roosevelt Roads are trucked to the LST loading 
ramp, barged to Vieques, stored awaiting disposal, and then trucked to the 
range for thermal treatment. 

AFWTF monitors operations on the range, and grants approval for blows. 

Munition wastes are also generated on Vieques. Twice yearly (usually December/ 
January and June/July), the AFWTF ranges are closed for target refurbishing. 
Before work crews enter the area, EOD teams sweep the range roads, the landing 
beaches, the transit and target access roads, and a 100-foot circle around each 
target. The sweep is a surface visual sweep only; bore hole magnetometers or 
mine detectors are not used. Each ordnance item found is uncovered to the 
point that a oositive identification can be made. The area around the item is 
cleared for a counter charge, and the object blown in place. Very few "render 
safe" procedures are used. Some special effects explosives are employed to cut 
munitions in a limited "render safe" procedure. Following the clearing of the 
targets, EOD personnel will enter the outlying areas and practice "render safe" 
procedures on the-munitions found as part of their training. 

Underwater detonations were conmonplace at one time when waterborne targets 
were used by AFWTF. However, in 1979, an agreement was reached with the 
Commonwealth in which water targets were no longer used; no "water shots" were 
initiated by EOD after this. If munitions are found in shallow water at the 
landing beaches where they might endanger the Marines practicing landings, EOD 
personnel will blow the item in place. 

Items primarily found during the target refurbish sweeps are flares and 
cartridge-activated devices. Three shots occurred in January 1984 during the 
sweeps; none occurred in June and July 1983. Other disposal operations result 
from Naval Air Reserve Unit (NARU) visits and activities. In January 1983, 
5,000 pounds of smokeless powder were burned on a pad at the NAF. The powder 
came from semi-fixed rounds stored on Vieques that were reworked by NARU in 
July, August, and September 1982. 
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The EOO was responsible for the burning of 1,500 gallons of DS-2 decontaminat 
ing agent. Material was stored in rusted containers on top of STB container 
creating a fire hazard. The material was ordered disposed in 1976 by returni .. ~ 
it stat~side. In 1980 the material had not been moved, and was determined to 
be too unsafe to move stateside. The DS-2 was barged to Vieques and burned at 
the new range in a day-long burn supervised by EOD and the Roosevelt Roads Fire 
Chief. 

EOD personnel also assisted in clearing the demolition range, pistol range, 
machine gun range, combat range, and hand grenade range. These ranges were 
severely overgrown; to refurbish them, 10,000 gallons of diesel fuel were 
applied and the areas burned. 

7.3 OUTLYI~G FACILITIES. 

7.3.1 Crown Mountain, St. Thomas. The Crown Mountain site has been in its 
present location since 1975. Prior to that date, the functions of the complex 
were performed at a site roughly 100 yards to the east, but one-half mile by 
road, of the present site, on a slightly higher portion of Crown Mountain, now 
occupied by the Virgin Islands television station. The Crown Mountain complex 
retains a tower, trailer, and standby generator for conmunication services. A 
septic tank has been in use at the "old site" since 1978; no problems have been 
noticed with either the septic system or the fuel storage for the generator, 
other than very slight leaks during filling. 

The new site was first occupied in 1975. Various structures on the site were 
erected in 1976, 1977, 1978, and 1983, with the microwave tower erected in 
August of 1983. (The ITCS tracker for the towers is focused on Pico del Este 
and is part of the AFWTF surface vessel and aircraft tracking system.) 

Waste generating activities at both the old and new sites have been extremely 
limited. Both areas have generators for ancillary power in the event of a 
malfunction of the VIWPA; such occurrences, while not common, would have a 
disastrous effect on the operations of the facility. The old site shows evi­
dence of some spills from refueling the 1,000-gallon diesel tank, but no major 
events had been noticed by the interviewees in over 21 years. 

At the present site, the 5,000-gallon underground diesel tank is checked on a 
fairly continual basis. Only one leak has been noted, when a six-inch fuel 
line was crushed by the construction of soundproof walls in the exhaust room 
attached to the generator building. Approximately 100 gallons of fuel leaked 
to the ground; no cleanup was attempted. Some very small areas of stressed 
vegetation remain in the immediate vicinity of the building. 

Oil for the generators is changed on an irregular basis. Samples of the oil 
are sent out for spectrlJTI analysis, and the oil is changed according to the 
results. This has happened two or three times since 1979; approximately 50 
gallons of oil were changed, with the VIWPA claiming the used oil. VIWPA also 
reclaims oil from the two on-site vehicles through the civilian dealer that 
conducts all vehicular maintenance. 
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Water is trucked to the site to supple~ent water catchments, cisterns, and 
individually procured water supplies. All sanitary wastes are handled through 
a septic system, or the new minimum energy self-digesting 11 Cyclette 11 system, 
which suffers from lack of load. With a capacity of 240 flushes per day, the 
11 Cyclette 11 system is underused. 

Solid waste is transported to the VIWPA landfill at Bahonney, a one- to one and 
one-half hour drive away. Trash is stored in the exhaust room, which serves to 
keep pests down, then hauled by facility vehicle to the lan-dfill. The vast 
majority of the load is paper trash and brown bag lunch remnants; no signifi­
cant wastes are generated. 

7.3.2 St. Georges Hill, St. Croix. Wastes generated at the St. Georges Hi 11 
facility in the past include oil from the on-site generator. The oil is 
changed after every 350 hours of operation of the generator. Ten gallons of 
oil are changed every two or three months, depending on the number of hours the 
generator is run to provide electricity to the EWR TPS and communication 
devices. The oil was formerly burned or dumped; it is now reclaimed by the 
VIWPA. The generator has a 500-gallon day tank and a 4,000-gallon underground 
diesel storage tank. A spill from the day tank occurred in 1980 or 1981 as the 
result of overfilling; the diesel soaked into the ground and was never cleaned 
~p. A stain can be seen today. 

Other chemicals used at the facility include alcohol, Agentine, and trichloro­
ethylene. These solvents are used for cleaning electronics. Only small 
amounts (five-gallon cans and spray cans) are used; the empty cans are disposed 
of in trash cans on the facility. 

The St. Georges Hill facility burned all solid waste in open cans from at least 
1968 to 1980, when the practice was halted. Some carbonless paper, possibly 
the PCB containing type, was burned in these drums. Currently, the solid trash 
is handled by the VIWPA. Facility workers carry the approximately seven cans a 
month to the island's solid waste facility. More solid waste may be generated 
during construction activities; VIWPA also disposes of this ~aterial. 

One "dry" transformer, owned by the Navy, is located at the facility. The VIWPA 
has three 11 wet 11 transformers; it is not known if these transformers contain 
PCBs. Any batteries that require servicing are sent to the Underwater Tracking 
Range (UTR). 

Water is trucked in or brought in by individual workers; a cistern is present 
at the facility. Sanitary wastes are handled by a septic tank, which has not 
been cleaned in the 12 years it has been in operation. There has never been an 
overflow or backfill problem associated with the system. 

All vegetation control is accomplished by hand cutting; pesticide usage is 
limited to spray cans. 

The activities at St. Georges Hill generate little if any waste; no potential 
pollution problems exist. 
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7.3.3 Underwater Tracking Range (UTR), St. Croix. At the UTR, the missh..1 
such that little hazardous waste, if any, has been generated at the si· 
There are no transformers on site; no ordnance materials; no torpedo stora~ 
refitting, or refueling; and only two 200-KW generators. Some sonar bL 
refurnishing occurred in the past, in which small amounts of paints and solvE 
were used. There are two (a 5,000-gallon and 2,500-gallon) diesel tanks, a 
some 55-gallon drums of POL. Leaks from the diesel tanks and drums ha 
stained the soil in places and have migrated off the fenced portion of the si 
down a small bluff and possibly into the sea. No adverse impacts have bef 
noted, and plans have been drawn up to mitigate this situation by berrning. 

The photographic laboratory processes, on the average, less than 1,000 blac 
and white photos per year, and fewer than 200 36-shot rolls of color slide~ 
The processing chemicals total about 30 gallons for each of the 15 to 2 
tracking exercises per year. The bleach used in processing is neutralized an 
allowed to sit for one hour; then it and the other processing chemicals ar 
d1.111ped down the sink. A five-foot hose runs from the sink to the ground belo 
the photographic laboratory trailer, where it is allowed to splash on th 
ground. The only noticeable effect is a three-foot circle devoid of vegetatio' 
at the splash point. The vegetation appears to have been killed by th, 
puddling of the neutralized chemicals. 

All used oil is given to the VIWPA. 

In the past, pesticides provided by 
weed control around the fence line. 
l," and was used from 1966 to 1970. 
by hand cutting or by spraying with 

Naval Station Roosevelt Roads were usr 
The material was locally known as 
After that, the vegetation was controlled 

diesel fuel. 

For some years, from about 1966 to 1972, a small pit {10 feet by five feet) was 
used for the disposal of trash and garbage generated by the facility. The mate­
rial was primarily paper, the remains of brown bag luncnes, and other garbage. 
The material was also disposed of by dropping it into the s~a. The pit was 
near Building 201; no evidence of it remains today and no effects are apparent. 
Since 1972 all such material is picked up by the VIWPA and disposed of. Until 
1974 solid wastes were pushed into the sea by VIWPA at the St. Croix dump, just 
east of the Alexander Hamilton Airport. Wave action on the dump polluted the 
coastal waters with dissolved and floating materials. Partial burning on the 
d1.111p led to periods of intense air pollution over the airport. In early 1974 
the Virgin Islands Government closed the old dump and began a sanitary landfill 
operation on nearby land. Meanwhile, the old dump remains a source of water 
pollution from leaching of the exposed trash. There also exists a danger that 
the old d1.111p deposits might be dispersed by waves from a tropical storm. The 
amount of material contributed by Navy activities is minimal. 

7.3.4 Observation Post (OP), Culebra. The contractor-operated facility has 
one person manning the three generators, whose primary responsibility is 
changing over the generators and refueling them as necessary. There is a 
3,500-gallon and a 1,300-gallon diesel fuel tank, with a 1,100-gallon 
gasoline-filled "water buffalo." Some small spills have occurred, the most 
recent a 25-gallon spill. No cleanup was attempted. Oil from the generate 
is collected as it is changed and then trucked and barged to Roosevelt Roa~ 
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when a sufficient quantity has been collected. The refueling of the diesel 
tanks is by a 1,500-gallon tank, once monthly, as needed, from Roosevelt Roads; 
no one could remember the last waste oil shipment. 

Some rags, paper, and other waste is open-air burned in 55-gallon drums; 
usually a burn takes 10 minutes once a week. 

7.3.5 Pico del Este. Solid waste generated at the site is placed in a 
dl.ITlpster which is picked up by a private contractor and disposed of at the 
Rooseveit Roads station landfill. Sewage treatment is provided by two 
1,000-gallon septic tanks which are cleaned and maintained on a regular basis 
by the Public Works Department. Electric power is provided colTITiercially by the 
Puerto Rico Electric Power Authority (PREPA), with backup oower provided by 
four emergency generators. Diesel fuel for the generators is stored in an 
aboveground 1,000-gallon tank, an inground 3,000-gallon tank, and a 500-gallon 
day tank. The aboveground 1,000-gallon diesel fuel tank, which is located 
behind the generator building and adjacent to the NJS, has leaked in the past, 
resulting in stressed vegetation and black oil stains in the vicinity of the 
tank. The exterior surface of the tank is blistered, and for this reason, has 
been scheduled for replacement. 

An incinerator is used for the destruction of classified material. 

7.3.6 NAVSTA Roosevelt Roads, West Annex, Aguadilla. NAVST~ Roosevelt Roads 
currently owns 11 buildings at the former Ramey Air Force Base in Punta 
Borinquen. The Navy acquired the buildings in 1973 when the U.S. Air Force 
excessed Ramey. Two of the buildings (Buildings 561 and 703) are leased to the 
Commonwealth of Puerto Rico, which in turn leases the buildings for commercial 
use. 

All of the buildings owned by the Navy at Ramey have been declared excess and 
are awaiting disposal through GSA. An on-site survey was conducted in 1982 to 
determine PCB compliance. NAVSTA Roosevelt Roads, West Annex, Aquadilla, is in 
compliance with the PCB regulations as set forth in 40 CFR Part 761. 
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CHAPTER 8. DISPOSAL SITES AND POTENTIALLY CONTAMINATED AREAS 

8.1 SITE 1, QUEBRADA DISPOSAL SITE, VIEQUES. This disposal site is located in 
a quebrada (an intermittent drainage area) south of North Shore Road in the 
north-central portion of the Naval Ammunition Facility (NAF), Vieques. A dirt 
road, present alonq the east side of the quebrada, facilitated easy access to 
the site. The site was in use from the early 1960s to the late 1970s by both 
civilian and U.S. Navy personnel (see Figure 8-1). 

No records of the disposal site were found at the archives or in the base 
files; none of the base personnel were aware the site existed. The site had 
not been previously noted during the various environmental surveys done on the 
islands. This is not surprising, since the site is impossible to see from 
Route 70, and nearly invisible even from a helicopter. The U.S. Fish and 
Wildlife Service representative at NAF Vieques found the site solely by 
accident. 

Site boundaries extend approximately 500 feet along the quebrada in a southerly 
direction from North Shore Road. The quebrad~ varies from 20 to 30 feet wide 
and 10 to 20 feet deep. It is estimated that there are over 1,500 cubic yards 
(500 feet x 20 feet x 4 feet) of material present at the site, including buried 
and exposed apparently empty 55-gallon drums, ordnance carriers (2.75-inch 
rocket launchers), POL, solvent and paint cans, rubble, fluorescent light fix­
tures, and cars as well as all types of base trash including glass, metal, 
tires, wood, etc. The material had been tumbled over the side of the quebrada, 
apparently beginning at the southern end of the quebrada and moving northward 
along the east side of the quebrada. Attempts had been made to shore up the 
sides of the quebrada where the material had been deposited. Several steel 
posts, usually used by combat engineers to string barbed wire or other fencing 
material, had been driven into the sides of the quebrada apparently to 
stabilize the mass of disposed material. Some of the material, especially 
solvent containers, have become detached from the main pile and were lying in 
the silt and sand at the bottom of the quebrada, where they had apparently been 
washed to when water was flowing in the quebrada. 

Estimating the amount of potentially hazardous material that may have been 
disposed of at this site is difficult. The assumption will be made that no 
more than one percent of the material is hazardous, based on the low level of 
industrial-type activity at NAF, Vieques. One percent of 1,500 cubic yards is 
15 cubic yards; using the figure of roughly 800 pounds per cubic yard for 
municipal garbage (Tchobanoglous et al., 1977), approximately 12,000 pounds or 
six tons of hazardous material maY-have been disposed of at this site. 

8.2 SITE 2, MANGROVE DISPOSAL SITE, VIEQUES. The mangrove disposal site (see 
Figure 8-1) is located in an 18-acre oceanside mangrove swamp in Laguna Arenas 
along North Shore Road (Route 70) on the NAF, Vieques. This site was used as a 
base disposal area during the 1960s and 1970s. Materials present at the site 
include all types of base trash (glass, metal, wood, etc.), POL, solvent and 
paint cans, and rubble. These materials extend northeast from the Laguna 
Kiani Bridge approximately 300 feet, and into the mangrove swamp for about 100 
to 120 feet in a northerly direction and about 10 feet in a southerly direction 
from North Shore Road. The IAS team estimated that there are 800 cubic yards 
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(100 feet x 75 feet x 3 feet) of materials at the site. The material was 
apparently piled up, burned, and then bulldozed into the mangrove area. This 
practice continued to 1978. 

Using the parameters mentioned above, as much as eight cubic yards of material 
weighing 6,400 pounds could be considered potentially hazardous. The fact that 
the material was burned increases the likelihood of contaminant ~igration. 

These materials are in an existing mangrove. Two previous environmental 
studies (TAMS/E & E, 1979 and Lewis et al., 1981) recommended that the material 
be removed from the site to eliminate-it""as a source of contamination. 

8.3 SITE 3, IRFNA/MAF-4 DISPOSAL SITE, VIEQUES. In 1975 Weapons Department 
personnel at NAVSTA Roosevelt Roads disposed of 25 AQM-37As on and near the 
island of Vieques (see Figure 8-1). The AQM-37A is a target drone capable of 
supersonic speeds. The 25 drones were found to be leaking. The fuel, con­
sisting of 71 pounds of mixed amine fuel (MAF-4) and 211 pounds of inhibited 
red fuming nitric acid (IRFNA) per drone, was drained into a quebrada at the 
low spot in the road near Building 422 on the NAF, Vieques. A maximum total of 
1,775 pounds of MAF-4 and 5,275 pounds of IRFNA were emptied into the quebrada, 
and the drone bodies were disposed of by dropping them into the ocean off a 
deep water ledge, where other ordnance items had been disposed of in the past. 

The quebrada where the disposal took place is in the probable surface recharge 
area for one of the few naturally occurring springs on Vieques that runs year­
round. The spring is currently used by the Cooperativa de los Ganaderos, a 
livestock raising cooperative, and is supplemented by water obtained from the 
pipeline from Vieques. The spring is frequently used by cattle, horses, and 
various birds and other wildlife. When the cooperative wants to count or brand 
the livestock, all supplemental water sources are withdrawn so that the live­
stock are attracted to ~he spring and can be easily captured. At these times, 
which correspond to the dry season, the spring is used extensively by livestock 
and wildlife. 

Examination of the area where the fuel releases occurred disclosed no extensive 
areas of vegetation damage or any other indications of the incident. Indeed, 
interviewees stated that livestock were seen drinking from the puddles of fuel 
irTmediately after the release. The IRFNA most likely dispersed rapidly; how­
ever, the amines in the MAF could, given proper conditions, be somewhat per­
sistent in the sandy soil present at the site. 

8.4 SITE 4, FUELS OFF-LOADING SITE, VIEQUES. The fuel off-loading site (see 
Figure 8-2) is located off the south coast of Vieques at Camp Garc{a east of 
Bahf a de la Chiva (Blue Beach). Four aboveground fuel tanks were constructed 
on a hill to the west overlooking the cove. The tanks were in use from 1953 t9 
the late 1970s. They were removed between 1978 and 1979, and sold for scrap 
metal on the co!Tlllercial market. A small amount of rubble is present at the 
former fuel tank site on the hilltop overlooking the off-loading site. 

While in use, the tanks were filled with diesel fuel, unleaded gasoline 
(MOGAS), AVGAS, and JP-5 fuel. Two tanks had a capacity of 20,000 gallons; the 
other two tanks had a capacity of 30,000 gallons. Each tank was filled from an 
offshore barge every three months for approximately 25 years (to 1974). Fuel 
was pumped from the barge through an eight-inch submarine line to the tanks. 
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The line ran from the tanks to a buoy about 1,500 feet from the shoreline. 
During each refueling period it was necessary to flush the seawater from the 
hoses. This resulted in the discharge of approximately 1,000 gallons of fuel 
to the land and sea per refueling period. The tanks were filled a maximum of 
four times a year for about 25 years, resulting in a maximum of approximately 
100,000 gallons (4 refueling periods x 25 years x gallons spilled per refueling 
ooeration) of fuel discharged to the ocean. While the total amount of fuel 
soil led seems significant, several factors contributed to the mitigation of the 
soills. The timinq of the refueling operations (once every three months), com­
bined with the relatively small amounts (estimated at 250 gallons) of each 
soiii, allowed sea and wind currents to disperse and dilute the fuel. No accu­
mulative effects were noticed, even during the intensive and extensive environ­
mental assessment of the area conducted in 1978. 

8.5 SITE 5, ARMY CREMATOR DISPOSAL AREA. This site was rJsed as the primary 
station landfill from the early 1940s, when the Naval Station was first 
established, to the early 1960s (see Figure 8-3). The site was also used by 
the U.S. Army from the early 1940s through 1957 for the disposal of wastes from 
Fort Bundy. Early base maps labeled this area the "Army Cremator." The 
landfill was operated by the Public Works Transportation Division, with an 
individual stationed at the landfill on a full-time basis. Access to the 
landfill was made via a dirt road which began at Langley Drive just north of 
the location of the new bowling alley and looped to the Army Pier access road. 
Disposal activities occurred on both sides of the access road right up to the 
perimeter of the Ensenada Honda mangrove area. 

All wastes generated at the station were disposed of at this landfill. Some 
segregation of metals and ordinary refuse was attempted, although no one inter­
viewed could remember the exact locations of the specific disposal areas. The 
trash was dumped in mounds and burned every afternoon, and the remains were 
compacted with a bulldozer. No trenches were used and no daily cover was 
applied. 

It is estimated that 10 to 20 tons per day of refuse were disposed of in this 
area. Material disposed of at the site included scrap metal, inert ordnance, 
old batteries, tires, appliances, cars, cables, dry cleaning solvent cans, 
paint cans, gas cylinders, construction debris, dead animals, and residential 
wastes. No records of the quantities of hazardous waste that may have been 
disposed of at the site were kept. However, using a factor of 1% for hazardous 
waste, a range can be estimated thus: (10 to 20 tons/day) x (200 working days/ 
year) x (20 years) x (1% hazardous waste) = 400 to 800 tons of hazardous 
material in this area. 

Also, during the IAS team's overflight, several large mounds of drums wen• 
detected from the air. The drums were in a rusted condition; some appeared to 
be intact. The mounds were located near the mangroves. An on-ground vi sua 1 
inspection of the drum areas was attempted by the IAS team, but vegetation in 
the area was too dense and the drums could not be located. Based on the types 
of ma~:~ial found in other discarded containers throughout the base, the intact 
drums probably contain solvents, paints, and other material that could be 
considered flanmable or otherwise hazardous. 
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8.6 SITE 6, LANGLEY DRIVE DISPOSAL SITE. The Langley Drive disposal site (see 
Figure 8-4) is located approximately 2,000 feet north along Langley Drive from 
the Navy Exchange Complex and 300 feet east of the drive towards Ensenada 
Honda. The site is within the perimeter of the Ensenada Honda mangrove area, 
with heavy to moderate vegetation cover. Sparse ground cover exists within the 
inmediate area of the disposed material. The site is inhabited by a population 
of rather large land crabs. The site allegedly had been used between 1939 and 
1959. No record exists of its use; the IAS team was led to the site by a 
Public Works person who knew of the site. 

Review of historical aerial photographs and general development maps show that 
the area along Langley Drive had once been clear of brush vegetation from the 
road to the mangrove perimeter. On an aerial photograph dated 8 January 1951, 
an unmarked dirt road is evident from Langley Drive to the mangrove area. 
Areas of surface disturbance indicative of a landfil 1 operation extend from 
this dirt road. The total area of disturbance is estimated at 15,000 square 
feet. Other smaller areas of disturbance were also identified north along the 
Langley Drive corridor on the bayside. 

A 15 January 1964 aerial photograph of the area shows an established vegetative 
cover. However, in the previous area of disturbance, the developing vegetation 
is limited to light ground cover. By 1972 brush type vegetation was estab­
lished, except at a small location which was shown to be also disturbed in 
1951. 

Materials found during the site inspection included approximately 10 to 15 full 
55-gallon drums, large metal and concrete objects, various sized sample con­
tainers (one containing pellets), old fuel lines, flexible metal hoses, steel 
cables, hardened tar, and rubble. Most of the materials were partially buried, 
with only a few items lying free on the surface. Most of the drums and other 
metallic objects showed deterioration and corrosion. The solid contents of 
some of the drums had become exposed. This exposed material had a discolored 
green crust about 1/2-inch thick, encasing a whitish compound with the 
consistency of semi-dry plaster. 

With the exception of the SS-gallon drums, little if any of the other material 
could be classified as hazardous. The majority of the material seems to be 
construction debris or· demolition rubble; the other items share the character­
istics of being rather large and unwieldy objects (hoses, fuel lines, cable). 
The rubble debris and larger items seem to have been disposed of in a manner 
consistent with filling in the mangrove swamps to create new land. The drums, 
on the other hand, rest on the surface of the made land for the most part, and 
seem to have been disposed of at a later date. 

The volume of material in the irmtediate area of investigation was estimated to 
be 300 cubic yards. However, within the 300-foot distance between this area 
and the Langley Drive corridor, smaller disposal piles (approximately two to 
five cubic yards in volume) are scattered. At these sites similar types of 
materials were found, consisting of metal and concrete objects, piping, and 
rubble. Much of this material was also partially buried. The !AS team found 
it impossible to fully investigate this area. It is likely that other material 
is present in the area. The !AS team considers the contents of the drums to 
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be potentially hazardous, so that as much as 800 oounds (20 drums x 50 gallons 
x 8 pounds/gallon) of hazardous material may be present. 

8.7 SITE 7, STATION LANDFILL. This site has been used as the activity land­
fill since the early 1960s, when the Army Cremator disposal site (Site 5) was 
abandoned. The disposal of hazardous material at this site was halted in 1978. 
A map of the area is shown on Figure 3-5. The landfill site encompasses 35 
acres of land, most of which has been used for waste disposal (see Figure 8-5). 
Prior to 1970· the Public Works Transportation Di.vision was responsible for the 
collection of refuse and operation of the landfill. From 1970 through the 
present a private contractor has been contracted for refuse collection. From 
1980 to the present a private contractor has operated the landfill. 

Disposal methods used at the site consisted of excavating a trench to the water 
table, filling the trench in with waste materials, spreading and compacting 
this material with a bulldozer, and then covering the area with soil. Estimates 
of quantities of waste disposed of in the past range from 40 to 60 tons per 
day. Materials known to have been disposed of at the site include residential 
wastes, foreiqn cooked garbage, scrap metal, cables, paint waste, solvents, 
PCBs, OTTO Fuel II, Agentine, pesticides, lubricating oil, dead animals, 
digested sludge, construction debris, and possibly Super Tropical Bleach (STB), 
a decontaminating agent. 

From the early 1960s through the mid-1970s, the Weapons Support Detachment of 
AFWTF disposed of contaminated OTTO Fuel II and Agentine at the landfill at the 
maximum rate of 10 SS-gallon drums per month. The Power Distribution Shop 
disposed of 55-gallon drums of Askarel, a PCB fluid, which had been drained 
from transformers, as well as a one-time (1968) disposal of approximately 40 
five-gallon cans of Askarel. The five-gallon cans of Askarel, which had been 
stored in Building 31, were never opened, and were in a rusted condition at the 
time of disposal. Old pole-mounted transformers, possibly containing 30 to 75 
gallons of contaminated PCB oils each, were disposed of at a rate of eight per 
year for approximately 12 years. 

There are several disposal areas within the landfill. The "scrap metal area 11 

was originally designed as a storage area for scrap metal recycling. It covers 
an acre, and in addition to hundreds of car bodies and other scrap metal ob­
jects, contains solvents, lubricants, and aqueous film-forming foam (AFFF) con­
tainers which have leaked to the soil. South of the metals area in the land­
fill, a ditch containing approximately 10 leaking SS-gallon drums of what 
aopears to be an oily substance has been recently discovered. The ditch was 
dug to the water level, and the oil is mixed with the ground water. Just to 
the north of the drum ditch is an area that has been used for asbestos dis­
posal. The area is approximately 10 yards in diameter, as estimated from the 
presence of stressed vegetation. This area lies next to a main access road and 
is marked with only one faded sign. The asbestos disposal area is not segre­
gated from the rest of the landfill, nor is direct human contact precluded. 
The cover over the area is disturbed, and totally lacking in vegetation. 

To the south of the drum ditch, and generally lying between the active portion 
of the· landfill and Ensenda Honda, are a number of disposal areas overgrown 
with vegetation which are undetectable from the ground. These areas appear to 
contain primarily metal items that have been placed on the ground, rather than 
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buried. These materials vary from isolated metal items t'.J piles of drums, 
approximately five yards in diameter and six to eight feet in height. There 
are an estimated 50 intact 55-gallon drums. Based on material found in drums 
~lsewhere on the base, it is probable that the drums contain hazardous 
material. 

One area of the landfill, south of the scrap metal area and east of the drum 
ditch, has been used for sand borrowing. This has uncovered old garbage, and 
has resulted in the water table appearing at the land surface. Inert ordnance 
items have been found in this area. 

Areas at stressed vegetation are apparent throughout the 1andfi11. In some 
areas it is probable that the vegetation is stressed due to the nature of the 
fill originally used to create the landfill; other areas are probably stressed 
due to the nature of the materials disposed of there. 

8.8 SITE 8, DRONE WASHDOWN. The drone washdown area (see Figure 8-6) is loca­
ted at Building 860 (Aerial Target Systems Department). The drones are launched 
from Cabras Island at the eastern entrance to Roosevelt Roads Harbor. Drones 
that are not destroyed during the presentation are recovered by helicopter in 
the Pasaje de Vieques for reuse and returned to Building 860. This operation 
has been active there since about 1961. Between 1961 and 1969 the Aerial 
Target Systems Activity averaged 125 presentations per year, tatal ing about 
1,000 presentations. Since Radio Corporation of Prnerica, Inc., (RCA) received 
the contract in 1969, approximately 4,000 presentations have been conducted, 
bringing the total to approximately 5,000 presentations over a 20-year period. 

After each presentation the outside of the drone is washed with freshwater to 
remove the saltwater and marker dye, and any remaining fuel is removed from the 
fuel tank. In the past this was done outside Building 860, where the fuel and 
wastewater were disposed of in a drainage ditch which flows into a mangrove 
swamp and eventually into the harbor. From about 1960 to the mid-1970s al 1 
contaminated fuels (JP-4 and JP-5) and oil were disposed of in this ditch. 
During this estimated 15-year period, about 2,500 presentations occurred. 
Estimating one to two gallons of unused fuel per drone, about 2,500 to 5,000 
gallons of JP-4 and JP-5 fuel were disposed of in the unlined earthen drainage 
ditch. An undetermined amount of oil was also routinely disposed of in this 
ditch. 

In the mid-1970s an underground oil separator was constructed outside Building 
860 to prevent any oil or fuel from the drone washdown procedure from entering 
the drainage ditch and storm sewer system. A tank truck (l,500-gallon capac­
ity) is used to siphon the fuel from the oil separator. Arly oil or fuel removed 
from the drones is also disposed of in this tank truck. Until about 1982 the 
tank truck was emptied by the Public Works Department and disposed of by DPDO 
on a monthly basis; since this time it has normally been emptied every three or 
four months. 

Until about 1983, the oil separator would overflow into the adjacent storm 
sewer system during periods of heavy rainfall. This problem was corrected by 
the installation of a valve on the pipe between the separator and storm sewer 
which, if closed, can stop the flow of oil into the storm sewer. 
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8.9 SITE 9, PCB DISPOSAL, DRY DOCK AREA. In approximately 1968 the Power Dis­
tribution Shop made a one-time dumping of excess PCB fluid into the ocean at 
the dry dock wharf (see Figure 8-7). Twenty-five five-gallon cans of Askarel 
were disposed of into the ocean on the southern side of the wharf between the 
second and third berths. Some of the cans, which had been stored in Building 
31 (Public Works) for some time, were .in a rusted condition at the time of the 
dumping. 

8.10 SITE 10, BUILDING 2S STORAGE AREA. Building 2S was used from 19Sl until 
the structure collapsed in 1979 by the Public Works-Supply Department for 
temporary storage of materials t~ be turned over to DPDO (see Figure 8-8). The 
entire area around the building was used for open storage of drummed material 
from at least 19S7, according to aerial photographs. 

The entire area in and around the collapsed building is overgrown with vegeta­
tion, although historical .aerial photographs show the area to be relatively 
free of vegetation other than ground cover through 1977. 

Materials found in and around Building 2S include 20 to 2S apparently empty to 
partially filled SS-gallon drums; 10 to lS five-gallon pails; office furniture; 
mechanical devices; construction rubble; industrial gas cylinders; asbestos 
sheeting; fiberglass buoys; and transformers. 

Of particular interest are the five-gallon pails, the drums, and a large trans­
former found at the collapsed building. The five-gallon pails have become cor­
roded, exposing a substance similar to that found at the Langley Drive site 
(Site 6, see Section 8.6). The compound has a green-colored crust about 
1/2-inch thick, encasing a white material with the consistency of semi-dry 
plaster. A large transformer is lying on its side at the east corner of the 
building. No evidence.of oil leakage was apparent. 

Material was also found along the various access roads and consisted of drums, 
office furniture, asbestos, rubber, and a pole-mounted transformer from which 
oil has leaked. Some of these areas exhibited stressed vegetation. There are 
several other areas of disposed material (about five acres) between the access 
routes. A 1957 photograph taken by a tenant activity shows that the area 
around Building 145 was used as a general storage area for several hundred 
drums. During the !AS team's overflight, CONEX containers were also found in a 
clearing in this area. 

Near Building 31 evidence of a similar type of storage operation was found. Ap­
proximately SO drums were found within the vegetation bordering the north side 
of the Building 31 transportation lot. Most of the drums are full to partially 
full of unknown contents. The Public Works Department attempted to remove some 
of these drllTls; however, the condition of the drums resulted in massive leak­
age. The spill contaminated a flatbed truck before running onto the ground, 
staining an approxi~ately 10-foot-diameter circle of soil. An extremely strong 
creosote or solvent odor was present. These drlJTls and the spill can be easily 
accessed by base personnel. The spilled material was identified by the Navy as 
asohalt, and will be sent to DPDO for sale or reuse. Three drums were not 
identified and are being held. 
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The IAS team estimates that about 50 to 75 drums of hazardous material 
present at the site, along with some small (less than 25 gallons) amounts of 
fluids possibly containing PCBs in the transformers. 

8.11 SITE 11, BUILDING 145. Building 145 (see Figure 8-9) contains an esti­
mated 60 55-gallon drums, about 100 five-gallon pails, and a number of other 
small containers. The building is a concrete bunker about 60 yards long, about 
seven feet high, and eight feet wide. There are three openings to the surface 
through the roof that are covered with dilapidated wood structures, and one 
entrance at ground level. The walls and roof are made of reinforced concrete 
over a foot thick. 

Various suggestions have been made as to the probable intended use of the 
structure. The building is not shown or listed on the earlier maps of the 
station. The first reference found to the building by the IAS team is on a map 
dated 1959; no function for the building is ever listed. The only other struc­
tures that are not shown on early (1939-1959} maps are those associated with 
the alleged planned evacuation of the British Royal Fleet, such as the Pineros 
Island bunker system. It is most probable that the structure was to be used in 
conjunction with the dry dock. 

The building has been used for the storage of materials for at least 25 years 
based on interviews with base personnel. This is supported by the shipping 
dates found on the containers. 

The containers are in three distinct areas within the tunnel. At the ver 
rear, about 20 or 25 drums have been randomly placed (not dropped through t 
roof opening directly above, however) . The drums are rusted; some have the 
bungs removed, and some have obviously leaked. Most seem empty or only 
partially full. Just past the midpoint of the tunnel, toward the rear, are 
approximately 100 five-gallon pails. The pails are tumbled about and prevent 
access to the rear of the tunnel. The pails seem to be filled. 

Some old office furniture and other metal objects are in the center of the 
tunnel, which is a low point caused by the floor sloping in both directions 
toward the center. One of the three roof openings occurs here, and water has 
collected in a pool about 10 yards long, up to six inches deep, stretching 
between the walls. Roots from trees at ground level, about eight feet above 
the tunnel floor, have entered the roof opening and have grown into the pool of 
water. 

Between the pool and the entrance are a number of 55-gallon drums, several 
five-gallon pails, and some smaller containers. All of these containers are 
neatly organized and stacked, and some are stored on metal pallets. Most of 
the containers were full. Some spills of material are also present. 

Samples were taken by the IAS team from 21 55-gallon drums, eight five-gallon 
pails, and three other areas of spills or other materials. The containers 
sampled by the IAS team ranged from drums with fairly discernible markings and 
intact bunq seals, to drums and pails that had obviously been opened, emptied 
of the original contents, and used for disposal of waste material. Material 
identified by sight by the IAS team included Navy gray paint, olive drab paint, 
black boot polish, and some adhesives. The materials sampled underwent anal 
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ysis by contract laboratories under hire to Atlantic Division, Naval Faciliti~ 
Engineering Co1T1T1and (LANTNAVFACENGCOM). 

Markings on the containers included such items as "C-610/Corrosion Preventa­
tive, Aircraft"; "From Supply Officer, Newport News Ship Yard, Portsmouth, 
Virginia to Supply Officer, Roosevelt Roads"; "Paint, semi-gloss, rapid drying, 
olive drab, March 1959 11

; "Oupont-GRX Methanol"; "195 , Cheatam Annex"; and 
"Sherwin Williams Boot Topping." -

All of the containers can be assumed to contain hazardous materials. Other 
material in and around the building includes ships tackle and various bolts, 
nuts, and other fastening devices. 

8.12 SITE 12, TWO WAY ROAD FUELS FARM. The fuels farm (see Figure 8-10) is 
located northeast of Two Way Road on a hill overlooking Ensenada Honda and 
consists of a number of different tanks. Tank 1080 has a capacity of 1,134,000 
gallons and was used to store diesel fuel. In 1978 a leak occurred at Tank 
1080, resulting in the release of approximately 65,000 gallons of diesel fuel 
from the tank. The fuel flowed downhill, south of Tanks 82 and 83 and north of 
Tanks 1083 and 84, into the storm drain at the base of the hill and across Two 
Way Road into Ensenada Honda (north of the fuel pier). The fuel entered the 
harbor, reaching the Ensenada Honda mangrove area on the southwest side of the 
harbor, due in part to very windy weather conditions that day. 

Cleanup procedures included the use of cloth absorbent diapers to remove t 
fuel, digging a leaching trench with a backhoe, placing booms across th 
harbor, and using an oil ski!llTier with an oil-water separator to recover the 
fuel. It is estimated that about 10,000 gallons were recovered during cleanup 
operations. The reclaimed fuel and absorbent pads were taken to the Public 
Works Department for disposal. A private contractor also assisted in the 
disposal effort. This included the disposal of several 55-gallon drums of 
absorbent pads in the Fajardo Landfill, as well as the delivery of approx­
imately 60 drums of pads to the Crash Crew for burning during training 
operations. 

Along the path of the fuel spill (approximately 1,000 feet long and 200 feet 
wide) vegetation remains stressed in several locations, and absent in others. A 
permanent leaching trench has been dug at the base of the hill to contain the 
fuel that still leaches from the hillside. After every heavy rainfall at least 
two barrels of cloth absorbent pads are collected from the area. A dense oil 
film was present in the trench at the time of the IAS team visit. To minimize 
fuel from entering the harbor, three booms have been placed northwest of the 
Fuel Pier. 

In 1957 or 1958 a fuel line to Tank 82 (2,100,000-gallon capacity) burst when a 
hydraulic jack was removed, resulting in a major spill of Bunker C fuel. The 
oil spill (termed "a river" by interviewees) followed a path downhill toward 
the harbor in a southwesterly direction across Two Way Road to Ensenada Honda, 
extending to the shoreline and the Ensenada Honda mangrove swamp across the 
harbor. The spill occurred during the night and lasted several hours before it 
was stopped. It is estimated by base personnel in the Fuels Division and 
Surface Operations Department that at least 420,000 gallons of Bunker C fuel 
leaked from the storage tank. 
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Between 1971 and 1972 Tanks 83 (2,100,000-gallon capacity) and 1080 (l,34,C 
gallon capacity) were cleaned in order to change over from Bunker C fuel to 
diesel fuel storage. The Bunker C fuel and sludge from the tanks were disposed 
of in pits dug within 100 feet of each tank. A pit approximately 100 feet in 
circumference and 10 to 20 feet deep was dug 50 to 75 feet west of Tank 83 
(about 25 to 50 feet from the tunnel) for the disposal of the fue 1 and s 1 udge 
from the tank. It is estimated that about 3,000 to 6,000 cubic yards of 
materials were disposed of at this site, which remained open for seven years. 

A smaller pit, with a 50-foot circumference and 10- to 20-foot depth, was dug 
in proximity to Tank 1080. Oil and sludge from Tank 1080 were disposed of in 
this pit, which remained open for six or seven years. It is estimated that 900 
to 1,500 cubic yards of oil and sludge were disposed of at this site. After 
the materials solidified in both pits (a process estimated to take six to seven 
years) a two- to three-foot layer of soil was placed over the pits. 

Two underground diesel storage tanks (56A and 568) have a capacity of 10,500 
gallons each and were used to store diesel fuel, just north of Building 54. 
The tanks were used for 20 to 25 years. 

In the late 1960s leaks began in these tanks. It is estimated by interviewees 
that 420,000 gallons spilled aver a 15- to 20-year period onto the surrounding 
soi 1. In February 1984 the tanks were removed and rep 1 aced. A dark b 1 ack 
fuel-stained soil was present around the old tanks, as well as isolated pools 
of oil. The spilled fuel was floating on top of the groundwater. 

8.13 SITE 13, TANKS 210 TO 217. Tanks 212 to 215 are located along Manila B 
Road, north of Forrestal Drive. Tanks 216 and 217 are on a hilltop about 4,000 
feet southeast of Tanks 212 to 215, north of Forrestal Drive. Tanks 210 and 
211 have not been used since 1950 (see Figure 8-11). 

The capacity of Tanks 212 and 213 is 50,000 gallons, while the capacity of 
Tanks 214 through 217 is 252,000 gallons each. Tanks 212 to 217 are located on 
hilltops which are surrounded by mangrove swamps to the northwest, north, and 
northeast. The tanks, which were installed in 1940, were used for the storage 
of AVGAS and were cleaned every five years thereafter until 1978 .. The tank 
cleaning procedure consisted of mucking out 20 to 30 drums (800 to 1,250 gal­
lons) of leaded fuel sludge from the tanks into a pit in the vicinity of each 
tank. These pits, or trenches, were dug by a backhoe within 300 feet of each 
tank. On the average, the pits were dug to a depth of eight feet with a length 
and width of eight feet. The sludge and fuel were disposed of in the pit and 
remained uncovered until so 1 id if i ed. Three to four feet of soi 1 were then 
placed over the sludge to fill in the hole. 

Six of the tanks were cleaned at least seven times each during a 40-year 
period. An estimated 32,400 to 50,500 gallons of leaded sludge were discharged 
and buried in the vicinity of Tanks 212 to 217. An additional 1,600 to 2,500 
gallons were buried at Tanks 210 and 211, totaling approximately 34,000 to 
53,000 gallons of highly leaded sludge for the entire site. 

8.14 SITE 14, ENSENADA HONDA SHORELINE AND ~ANGROVES. In August 1981, the 
Arco Prestige, a civilian tanker ship chartered by the U.S. Navy, developed a 
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problem with the piping system while anchored in the vicinity of Berthing p-, 
No. 3 and leaked an estimated 210,000 gallons of diesel fuel into Ensenada 
Honda (see Figure 8-12) .. The fuel spread in a northwesterly direction across 
the harbor to Community Beach, the Ensenada Honda mangrove swamp north of 
Community Beach, and the area south to about Punta Cascajo. 

Crowely Environmental Company was contracted to assist the Navy in cleanup ope­
rations. A boom was placed in the harbor and a skimmer on a flat bottom boat 
was used to remove the fuel floating on the surface of the water. The fuel was 
pumped into a Ships Waste Offload Barge (SWOB) with an oil-water separator. A 
larqe percentage of the spilled fuel was recovered from the harbor by this 
method. About 50 Navy personnel assisted Crowely Environmental Company in con­
ducting cleanup operations along the shoreline using absorbent pads to remove 
fuel from Community Beach and the mangrove swamp. A total of 60 to 100 55-
gallon drums of oil-soaked pads were collected and given to the Crash Crew for 
use in traininq. Approximately two to three five-ton truckloads of oil-stained 
sand also were removed from the beach front area. The remainder of the fuel 
(estimated at 100,000 gallons) was blown into the Ensenada Honda mangroves, or 
sank to the bottom. 

8.15 SITE 15, SUBSTATION 2. Substation 2, Building 90 (see Figure 8-13) has 
been used by the Public Works Department-Power Distribution Shop as a trans­
former repair shop since 1964. As part of the maintenance of pole-mounted 
distribution transformers, the transformer oil was drained to facilitate repair 
of the inner core and coils. From 1964 to 1979 used oil drained from the 
transformers was poured onto the ground in the vicinity of Building 90. Per 
sonnel interviewed remembered using PCB-based dielectric fluids (by the trad~ 
names of Askarel, Inerteen, and Pyranol) for servicing the transformers. Ap­
proximately 200 gallons of replacement transformer fluid were ordered per year 
by the Power Distribution Shop. 

Assuming that the total 200 gallons of transformer fluid were used per year, it 
is possible that over the 15 years of this practice, a maximum of 3,000 gallons 
of transformer oil were drained to the soil in the vicinity of the building. 
This oil could have been either 11 pure 11 PCBs or oil containing PCBs in the 
300-ppm ranqe, as was corrmon at the time. 

The only exception to this standard operating procedure was with Askarel trans­
formers. Due to incidents in the past whereby Power Distribution Shop person­
nel developed skin rashes from direct contact with Askarel, the transformers 
containing this fluid were drained directly to 55-gallon drums, which were then 
disposed of at the station landfill. The exact quantity of Askarel disposed of 
in this manner is unknown. Replacement five-gallon cans of Askarel were 
disposed of in the station landfill (Site 7) or the ocean (Site 9). 

There is visible evidence of past oil spills around Building 90 today. 

8.16 SITE 16, OLD POWER PLANT, BUILDING 38. Building 38 was a 60-megawatt 
steam turbine facility that generated power from the early 1940s through 1949 
(see Figure 8-14). The plant used Bunker 11 C11 fuel, which was stored in two 
50,000-gallon reinforced concrete tanks located directly northwest of the 
building. During heavy rainfalls in the 1970s, Bunker C fuel was observed in 
the manholes near the building and was also discharged to the Enlisted Beach 
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via the old cooling water outlet for the Power Plant. A cl.eanup contractor 
hired twice to drain the underground fuel tanks and cleanup the spi 11. 

From 1956 to 1964 transformer maintenance was performed at Building 38 by the 
Public Works Power Distribution Shop. The majority of transformer repair work 
was conducted just outside of the building at its northeast corner. As part of 
the maintenance of the transformers, the transformer oil was drained to facil­
itate repair of the inner cores and coils. Interviewees reported draining the 
transformers to the soil in the irrmediate vicinity of the building. The only 
exception to this practice was with Askarel (a type of PCB) transformers. 
Power Distribution Shop employees drained transformers containing Askarel di­
rectly to 55-gal lon drums which were disposed of at the station landfi 11. The 
exact quantity of Askarel disposed of in this manner is unknown. The Power 
Distribution Shop ordered 200 gallons of replacement transformer fluid per 
year. Assuming the total 200 gallons were used each year, it is possible that 
over the eight years during which Building 38 was used, approximately 1,600 
gallons of transformer oil were drained to the soil in the vicinity of the 
building, with some portion going to the landfill. The transformer oil 
commonly used in this time frame was either "pure" PCBs or oil containing PCBs 
at a 300-ppm concentration. 

Vegetation once located at the northeast corner of the building has since died. 
Interviewees suggested that the cause of this may have been the disposal of 
transformer fluids in this area, or the leakage of Bunker C fuel from the two 
50,000-gallon underground storaqe tanks. The vegetation to the northwest and 
southwest of the building was also stressed. 

8.17 SITE 17, CRASH CREW TRAINING AREA. The Crash Crew training area (se~ 
Figure 8-15) was operated by the Air Operations Department from the early 1960s 
through 1983. 

Two unlined pits were used in the past for fire fighting training. The first 
pit, which was approximately 40 feet in diameter, was used from the early 1960s 
through the beginning of 1983 (20 years). Assuming 20 years of operation, 
about 120,000 gallons of waste solvents, fuels, and oils were placed in the 
pits and set on fire for fire fighting training. Also burned were wood, trash, 
plastic, fuel filter elements, oily rags, and other debris. The fires were 
extinguished using aqueous film-forming foam (AFFF) and potassium bicarbonate 
(Purple K). Past aerial photographs show drainage from this pit to the ditch 
along the runway shoulder. The new fire training pit was built at the same 
location as the old pit. When the new pit was built, all of the oil-stained, 
contaminated soil was excavated and most likely disposed of in the base 
l andf i 11. 

The second pit was used temporarily during the construction of the new fire 
training pit in 1983. This unlined gravel pit has a diameter of 200 feet and 
was used approximately six times. Approximately 3,000 gallons of waste fuel, 
oil, and solvents were burned in this area. Only small amounts of fuel were 
allowed to soak into the ground. 

8.18 SITE 18, PEST CONTROL SHOP. The Pest Control Shop (see Figure 8-16) was 
located at Building 258 from the late 1950s through 1983. Pesticides were 
stored in Building 258 and also on the parking apron. Former Pest Control Sho~ 
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employees remember incidental spillage of pesticides in and around the build­
ing. In 1976 a 55-gallon drum of malathion, which was stored outside the 
building, ruptured and the contents spilled onto the ground, eventually washing 
into the drainage ditch in back of the building. This same ditch received 
rinse waters from the cleaning of pesticide equipment over a storm drain which 
discharged to the ditch. Excess pesticides were also poured into this ditch. 
Past environmental engineering surveys cite numerous aquatic kills due to 
pesticides entering the ditch. The area surrounding the building is devoid of 
vegetation, although the drainage ditch does not show any signs of stressed 
vegetation. 

Pesticides used in the past include DDT, Paris Green, maldane, malathion, and 
chlordane. Table 8-1 gives toxicological information for each of these pesti­
cides. There is no information available, either from records or interviewees, 
regarding the amounts or concentrations of the pesticides used. Table 8-1 con­
tains information on amounts gathered from the 1980 Pest Management Plan. 

8.19 SITE 19, WEST EXPLOSIVE ORDNANCE DISPOSAL (EOD) RANGE, VIEQUES. The West 
EOD Range, located within a one-half-mile radius of the old bridge at Punta 
Boca Quebrada (see Figure 8-1), was used from 1969 to about 1979. Interviewees 
stated the range may have been used since the 1940s. This is supported by the 
fact that no EOD blows have ever occurred on Roosevelt Roads itself, but no 
records exist. The range was closed after an accident in 1976 involving an 
undetonated photoflash cartridge. Between 1976 and 1979, the range was swept 
at least three times by EOD personnel. Inert items can still be seen scattered 
throughout the area, and unexploded munitions may still be present underground 
or in areas of extremely dense thorn shrub. 

8.20 SITE 20, CAMP GARCIA DISPOSAL SITE, VIEQUES. The Camp Garc{a disposal 
site (see Figure 8-2) is located on high ground approximately 3,000 to 4,000 
feet north-northwest of Bah{a de l~ Chiva (Blue Beach) and 1.5 to 2 miles east 
of Camp Garc{a. The landfill was in operation from approximately 1954 to 1978, 
and serviced an average population of 150 individuals. This number was 
significantly increased during maneuvers and other military exercises. A 
five-ton dump truck was used to dispose of waste at the site. At least one 
trip per day was made to the site five days a week. The Camp Garc{a main­
tenance staff estimated that, on the average, 2.5 tons of waste were disposed 
of per week at the site over a 24-year period. Navy personnel estimated that 
75 tons per year were deposited per week. It is estimated that between 1,800 
and 3,120 tons of materials total have been disposed over the 100- to 200-acre 
area. This includes waste from the activity at Camp Garc{a over the 24-year 
oeriod, as well as the EM Club, Staff Club, and Officers Club between 1965 and 
1978. 

Only Type I waste including paper, corrugated containers, rags, wood, scrap 
metal, cans and food packaging materials, and yard waste generated from the 
activities were taken to this site. Food garbage from Camp Garc{a and NAF, 
Vieques, was collected by civilians and used as livestock feed by the local 
farmers. Bulky wastes and junk vehicles were transported to Roosevelt Roads 
for disposal or to recheck survey yards or scrap steel stock sites. Junk 
vehicles were occasionally used on the range as targets; when destroyed, they 
were transported to Roosevelt Roads for disposal. Waste oil was also 
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Table 8-1 

TOXICITY OF PESTICIDES HISTORICALLY USED AT ROOSEVELT ROADS 

LOSO -
Rat Annual 

Pesticide (mg/kg)• Toxicity Rating Usage, 1980 

Chlordane 283 High via oral and 120 gallons, 
intraperitoneal routes 

DOT 113 High via oral and dermal N/A 
routes 

Diazinon 76 High via oral and dermal 10 gallons, 
routes 

Malathion 1 ,401 Moderate via oral and Z2 gallons, 
dermal routes 

Paris Green 710 Moderate via oral and N/A 
(copper acetate) inhalation routes 

Durst> an 145 High via oral and dermal 10 gallons, 
routes 

*The LDso is the statistical estimate of dosage necessary to kill 50~ of an 
infinite population of test animals. 

**Percent active ingredient. 

n~-

48~ 

95~ 

41~ 

Source: Pesticide information taken From Dangerous Properties of Industrial Mate­
rials, Fifth Edition, N. Irving Sax, ed.; 1980 Pest Management Plan, NAVSTA 
Roosevelt Roads. 
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transported to Roosevelt Roads for disposal. Since 1978, all waste from the 
Vieques Naval Reservation has been disposed of in the municipal landfill. 

The trench method of disposal ·.vas employed and land clearing was kept to a 
minimum to avoid erosion problems at the site. With the use of a bulldozer a 
trench was duq into which materials were disposed. The trench was then covered 
with six inches of soil to control blowing of litter. A final soil cover of 
two feet was placed over the trench. 

No hazardous materials were ever disposed of at this landfill. 

Other disposal areas on Camo Garc{a include a construction rubble disposal 
area, a scrap metal disposal area, and an aboveground disposal area for general 
trash. These areas do not constitute a potential pollution threat. 
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APPENDIX A. LIST OF OFFICES VISITED ANO RECORDS REVIEWED 

Atlantic Fleet Weapons Training Facility, File Titles: 
t MILCON Projects 
• Oil Spill Records File 

Department of Defense (DOD) Explosives Safety Board, Alexandria, Virginia. 

National Archives, Washington, DC: 

Naval 

• Cartographic Branch (Alexandria, Virginia) 
• Still Picture Branch, Audio Visual (Washington, DC) 
• Navy and Old Army Branch (Washington, DC): 

• • • • • • • • 

• Record Group 38, Records of Office of Chief of Naval Operations 
• Record Group 71, Records of Bureau of Yards and Docks 
• Record Group 72, Records of Bureau of Aeronautics 
• Record Group 74, Records of Bureau of Ordnance 
• Record Group 80, General Records of the Navy 
• Record Group 181, Records of Naval Districts and Shore Establishments 

Communication Station, Roosevelt Roads, File Titles: 
Pollution Control 
Forestal Regulations for Special Permits No. 1 
National Pollutant Discharge Elimination System (NPDES) for Fort Allen 
Engineering Service Request 
Class V Underground Injection 
Sewage Treatment EPA Report (LANTDIV) 
Air Pollution Control Permit No. 2 for Building 386, Roosevelt Roads 
Air Pollution Control Permits, Fiscal Year 1982 

Naval. Energy and Environmental Support Activity, Port Hueneme, California: 
t NACIP Files 
• Hazardous Materials Files 
• Activity Files 
• NPDES Permits and Reported Data 
• Pollution Control Reports 
• Potable Water System Files 

Naval Facilities Engineering Corrmand, Atlantic Division, Caribbean, File 
Titles: 

• Inventory of .omerican Islands 
• U.S. Navy Atlantic Fleet Weapons Range 
• Environmental Pollution General Folders Nos. 1-4, 7 (Nos. 6240/l, 

6240/2) 
• EXXON Research and Engineering Company Report 
• NAVSTAINST 6240.6, Code 181F 
• EPA Solid Waste Guidelines, Compliance Survey of Federal Jurisdiction 

(Code 00389) 
1 Abandoned PCB Transformers at Naval Station (NAVSTA) San Juan 
t EPA Generator Annual Hazardous Waste Report, Files: 

• Culebra Environmental 
1 Culebra Water General 
1 Culebra General 
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1 NAVSTA San Juan Permits for Water Discharges 
1 St. Thomas Electric 
1 LST Mole, Vieques 
1 Virgin Islands Power Contract 
1 St. Thomas Water (Folder 3) 
1 St. Thomas Water (December 1971) 
1 St. Thomas Water (January 1972 to February 1979) 
1 Aruba Water 
1 St. Thomas Water Caper 
1 Vieques Environmental (General) 
1 Solid Waste: Garbage and Scrap 
1 Vieques Air Quality Permits 
1 Camp Garcia Sewage Plant 
• Ocean Dumping and Permits 
1 Vieques Air Quality 
1 Unmarked (Vieques Operations) 
• Economic Assistance Situation 
1 NAVSTA Roosevelt Roads 
• Miscellaneous Vieques Environmental 
1 Vieques Environmental 
1 Camp Garcia Water 
1 Vieques Water 
1 Vieques Office of Economic Adjustment 
1 Initial Report, Defense Access Roads, Island of Vieques Naval 

Facilities 
• Vieques Supplement to "Plano Regulador Junta de Planificacion" 
• Coastal Zone Management Program 
• Ocean Dumping Permits; Army Permits for Construction 
1 TAMS Supplement to DEIS, Phase 1 Interim Report 
1 EIA, LST "1ole Dredging, Vieques; Puerto Rico (31 August 1972) 
1 Vieques Naval Maneuver 
1 Correspondence Folder for: 

1 COMANTDEFCOM 
1 COMNAVFORCARIB 
1 COMFAIRCARIB 
1 COMNAVBASE 
• Roosevelt Roads, Puerto Rico 

1 USMC, DEIS, Vieques Military Range Complex, Vieques, Puerto Rico 
29 February 1972) 

Naval Facilities Engineering Command, Engineering Field Division: 
1 Atlantic Division (LANTNAVFACENGCOM), Norfolk, Virginia 
• Environmental Branch 

1 Activity Environmental Files 
• Facilities Planning 

1 Environmental Impact Statements 
1 Environmental Impact Assessments 
1 Activity Master Plans 
1 Cadastrial Records 
1 Aerial Photos 

1 Real Estate 
1 Natural Resources Records 
1 Operational Real Estate Records 
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1 Military Readiness 
1 Records of Storage of Military Readiness Chemicals 

1 Design Division 
• Geotechical Records 

• Utilities 
1 Utility Maps and Applied Biology 

Naval Facilities Engineering Command Headquarters, Alexandria, Virginia 
• Real Estate Branch 

Naval Facilities Engineering Command Historian, NCBC Port Hueneme, California 
• Photographs 
• Activity ~istorical Files; with the Following Titles: 

• Camp Moscrip, Puerto Rico, Roosevelt Roads 
• Puerto Rico General (Roosevelt Roads) 
• Puerto Rico General: Fort Allen 941AC, Salinas 1360, Ramey Command 

Annex 
1 Martin Pena, Puerto Rico (Culebra) 
• Isabel a, Puerto Rico 
1 Martin Pena, Puerto Rico 
• Sabana Seca, Puerto Rico 
• San Juan, Puerto Rico, Naval Station on Isla Grande 
• San Juan, Puerto Rico, Naval Command Station, Salinas, Fort Allen 
• San Juan, Puerto Rico, Naval Station 
• Roosevelt Roads, Puerto Rico, Guided Missile OPNS 
• San Juan Fuel Depots, Catano and San Antonia 
• San Juan, Puerto Rico, General Area 
• Geological File, Puerto Rico 
• OSJ, Puerto Rico 
• Dry Dock and Repair Facility 
• Roosevelt Roads After Fall 1962 
• San Patricio, Puerto Rico 
• Vieques Island, Puerto Rico 

Naval Historical Center, Operational Archives, Washington Navy Yard, Washington, 
DC: 

1 War Diaries of World War II 
• Annual Conmand Histories 

Naval Sea Systems Command, Crystal City, Alexandria, Virginia 

Naval Station Roosevelt Roads 

Ordnance Environmental Support Office (OESO), Indian Head, Maryland 

Regional Federal Archives and Records Centers: 
• Federal Archives and Records Center (Bayonne, New Jersey) Record Group 

181 - Records of Naval Districts and Shore Establishments 

• Washington National Records Center, Archives Branch (Suitland, Maryland) 
Record Group 74 - Records of Bureau of Ordnance 

United States Geological Survey (USGS), Field Offices, San Juan, Puerto Rico and 
Reston, Virginia 
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APPENDIX B. FLORA AND FAUNA OF ST. CROIX 

B.l FLORA OF ST. CROIX. Most island floras have at least some species of 
plants that are found nowhere else. These species, called "endemics," make up 
as much as 97% of the indigenous floras of some very high, very isolated 
islands, such as the Hawaiian group. Islands closer to other large islands or 
continents usually have a much lower percentage of endemics. The Virgin Islands 
have only a few endemic vascular plant species. Out of a total indigenous flora 
recorded by N. L Britton in 1918 for the U.S. Virgin Islands (the last list pub­
lished) of 890 native seed plant species, 27 were considered endemic to the 
island group, and only four of the 27 were restricted to St. Croix. These 
figures have changed slightly since then, but not significantly. 

Due to the activities of the Navy, extensive habitats have developed for 
xerophytic (dry-tolerant) species, and plants once confined to small dry rain 
shadow areas and steep, over-drained, rocky slopes have prospered and greatly 
extended their ranges, and now dominate much of the island. Thorny acacias, 
rigid spiny Randia, and several cacti are among the most obvious members of the 
f 1 or a. 

The widespread strand ~nd mangrove floras have been more successful than most 
other components of the total flora. Although their habitats have been much 
reduced, there are still many parts of the coastline where salt-tolerant species 
can find a home and where they may be seen to advantage. Inhospitable wind and 
spray-swept bluffs have not been much modified, and plants evolved for these 
conditions, such as Suriana, Lithophila, Soorobolus argutus, and Jacquemontia 
cumanensis, grow here. Likewise, on sand ridges and beach flats, fournerortia 
~naphaiodes, Scaevola plumieri, Ipomoes pes-caprae, Sporobolus virginicus, 
rnodea littoral is, and many other species sti It form a rather diverse shrubby 

or low vegetation, liberally parasitized by orange-colored stringy Cassytha. 
Here also the poisonous Hippomane, with Pisonia, Thespesia, Coccoloba, and other 
trees, form patches of beach forest. In saline swamps the several diverse trees 
termed mangroves, each with its own peculiar pneumatophores or 11 breathing 11 

apparatus--Rhizophora, Laguncularia, Conocarpus, and Avicennia--form a char­
acteristic vegetation. ln open saline places Batis maritima and Sesuvium 
portulacastrum form conspicuous succulent mats. 

Likewise, the Caribbean dry lowland flora shows considerable diversity. As 
noted above, its habitat on St. Croix was expanded as a result of human influ­
ence. Such widespread Caribbean genera as Acacia, Bursera, Bromelia, Cordia, 
Bourreria, Cephalocereus, Croton, Tabebuia, Piscidia, Meiicoccus, Opuntia, 
Melocactus, Crescentia, and Pithecellobium are frequently seen. In slightly 
moister sites further upland other Caribbean genera such as Ficus, Eugenia 
(represented by a diversity of species), Clusia, Coccoloba, Amyris, Zanthoxylum, 
Lasiacis, the handsome but poisonous Comocladia, Andira, Enallagma, and Bucida 
(which also occurs at lower elevations) are found. Piper and Peperomia are com­
mon beneath the trees. Ferns are present in these higher, 'slightly moister 
areas, but are few, both in species and in numbers of individuals. This 
slightly more mesophytic flora is well represented in the higher mountains and 
in deep shaded gulches. Psychotria, an enoromous pantropical genus, is present 
in several species, prominent in the undergrowth. The epiphytic flora, even in 
the wettest areas, is very limited. Most of the few ferns and even some of the 
even fewer orchids are terrestrial. 

B-1 



The vast tropical American rain forest flora is almost totally unrepresented 1r, 
St. Croix, as might be expected from the dryness of its climate. 

While the native flora has been diminishing, the exotic flora has increased 
enormously. Economic plants, ornamentals, and weeds continue to be brought in, 
either intentionally or accidentally, and many of them have now become estab­
lished. 

Sugarcane and a number of forage grasses, such as Guinea grass (Panicum maxi­
mum), came in early. Sugar was the dominant crop for many years under Danish 
rti'T'e. The picturesque ruins of old windmills dot the landscape, indicating the 
sites of old sugarcane plantations. Although there are no plantations now, 
sugarcane (Saccharum officinarum) persists here and there, a tall coarse grass 
with pale si lvery-lavenaer tassels. 

Fruit trees such as mango (Mangifera indica), sour sop (Annona muricata), and 
sugar apple (Annona squamosa) are both cultivated and freely naturalized in the 
more moist areas. The papaya (Cari ca papaya) and the banana (Musa sapientum), 
which appear to be trees but are really gigantic herbs, are frequent, both 
planted around dwellings and, especially the papaya, naturalized. 

Cotton (Gossphium barbadense and G. hirsutum) persists around settled areas as a 
reminder of former cultivation. 'S'isal (Agave sisalana) forms small stands, 
relicts of earlier attempts to establish a fiber industry on the island. 

Coconut palms (Cocos nucifera) provide both food and drink, as well as chara 
terize the tropical landscape. 

Among the widespread tropical weeds to be seen in St. Croix gardens, fields, 
and along roadsides, are nut-grass (Cyperus rotundus), goose-grass,(Eleusine 
indica), finger-grass (Chloris barbata}, spurges (several species of Euphorbia), 
sand-bur (Cenchrus echinatus), faFse mallow (Malvastrum coromandelianum and a 
number of species of Sida and Abutilon), purslane (Portulaca oleracea), beggar's 
ticks (Bidens pilosa):-Deggar's lice (various species of Desmodium), and 
others. At least one native plant, Boerhavia coccinea, is a very successful 
weed. 

The plants that give the tropics their reputation for floral magnificence are 
almost a]l exotics on St. Croix. Splashy, gaudy Bougainvillea, flamboyant 
(Delonix regja),_golden shower (Cassia fistula), coral tree (se~eral sp~cies 
of Erjthr1na, Mexican creeper (Anti1'finon leptopus), Ixora, African tulip 
(Spathodea campanulata), and gingeromas (Tecoma stans, possibly native), 
are present. 

Foliage plants contribute greatly to this pantropical ornamental flora. Cretans 
(Codiaeum variegatum) and panax (several species of Polyscias), Rhaphidophora 
aurea, Buttonwood (Conocarpus erecta, probably native), bowstring hemp (several 
species of Sansevieria), asparagus fern (Aspara7us sprengeri), and many others 
are seen. Breadfruit trees (Artocarpus alti ]is from the South Seas provide 
exce 11 ent food. 

The Tamarind (Tamari ndus i ndi cus) is, next to mahogany, perhaps the most comr1...in 
tree on the island. It comes from Asia, where the acid pulp of the pods is use~ 
to form the base of a pleasant soft drink. The mango (Mangifera indica), a tall 
tree with a full, seasonally varicolored crown, is present thoroughout the 
isl and. · 
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Ornamental trees that yield valuable woods are the monkey pod (Samanea saman), 
mahogany, woman's tongue (Albizia lebbeck), the wood of which is widely used for 
charcoal, and many others. 

The tropical almond (Terminalia catappa) has an elegant pagoda-like, horizontal 
branching pattern, a scattering of large bright red leaves, and a fruit 
containing an edible nut. 

Palmettoes (Sabal), California fan plams (Washingtonia), native fan palms 
(Coccothrinax), date palms and Canary Island palms (Phoenix), and a few fis-tai l 
pa1ms (Caryota), as well as ornamental Pritchardia, are to be seen in many 
places. 

Aroids (Araceae) are present locally on St. Croix in the wetter parts of the 
island and in gardens that are watered. Elephant ear (Alocasia), Monstera 
deliciosa, Rhaphidophora aurea, Anthurium, and various philodendrons are exam­
ples. 

The mulberry family (Moraceae), though named for a temperate tree, is an enor­
mously developed tropical family. Figs (Ficus) including various banyans and 
stranglers, breadfruit (Artocarpus), and the Cecropia, uncommon on St. Croix, 
but present, are members of this family. 

Perhaps the most ubiquitous of all tropical families is the pea or bean family 
(Leguminosae). It is represented literally everywhere, and includes trees, 
lianas, shrubs, creepers, and herbs (smooth, fuzzy, or spiny). The spiny 
acacias which dominate the thorn forests also are legllT!es, as are the tamarine, 
the gorgeous pride-of-Barbados (Caesalpinia pulcherrima), chick peas (Cicer 
arietinus) and beans (Phaseolus vulgaris) which are items in the local diet, and 
the local fish-poison tree (P1scid1a piscipula). 

The orchid family (Orchidaceae), the largest of plant families and one of the 
most typical, is poorly represented on St. Croix. A number of species of 
Epidendrum are found in the mountain forests, but are rare and localized. 
Another grows in the scrub on the sand flats of Sandy Point. 

The spurge family (Euphorbiaceae) is well represented. Its most notable local 
member, the deadly manchineel (Hippomane mancinella), with caustic sap and 
poisonous fleshy fruit, is co1T111only seen on beaches and the edges of mangrove 
swamps. A number of species of Croton, gray fuzzy-leafed shrubs, dominate large 
areas of scrub on dry slopes. An interesting shrubby Euphorbia is co1T111on in 
coastal scrub. A nllTlber of small weedy spurges (Euphorb1a species) are abundant 
in cultivated and disturbed ground. The fleshy-ste1T111ed shrub, Pedilanthus 
padifolius, is found on one or two high ridges, such as Lang Peak or Jakobsberg. 
Several cactus-like African species of Euphorbia, such as Euphorbia antiquorum 
and E. milii, are cultivated, as is rarely the dtaheite gooseberry, Phyllanthus 
acidus. The castor oil bean (Ricinus co1T111unis) and several similar species 
of Jatropha grow as weeds and are occasionally planted. Of these, Jatropha 
gossyp1fol1a may be native. 

The dogbane family (Apocynacear) is not well represented on St. Croix, but 
contains several fine ornamentals, such as the grangipani (Plumeria rubra), 
Allamanda hendersonii, the oleander (Neri um oleander), the false gardenia 
(labernaemontana d1varicata), and the curious Aden1um with showy pink flowers 
and a swollen stem base. 
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The trumpet-vine family (Bignoniaceae) provides some of the finest flowering 
trees, shrubs, and vines, such as the famed Ginger Thomas (Tecoma stans), offi­
cial island flower of St. Croix; the African tulip (Spathodea'); the Jacaranda 
(Jacaranda mimosifolia); several handsome Tabebuia species; the red Tecomaria 
capensis; and the curious sausage-tree. In addition, the calabash tree has long 
leafy wand-like branches and cannonball-like fruits from which utensils are 
made. 

Finally, the coffee fc'lllily (Rubiaceae) is frequently seen. The most ornamental 
in St. Croix are several kinds of Ixora, with scarlet flowers. Coffee itself 
(Coffea arabica and another species) persists in a few places from former culti­
vation. Psychotria, a green-stemmed shrub which bears red fruit, is colTITion in 
undergrowth in al I moist forests. The pain-killer Marinda citrifolia is a com­
monly seen shrub or small tree with a reputation in folk med1c1ne. Several 
inconspicuous tree species of Guettarda are found in the forests. Portlandia 
trandiflora has been brought from Jamaica to be planted in gardens. lhe l1t­
oral shrubs Ernodea littoralis, Strumpfia maritima, and Erithalis fruticosa, 

are common enough locally in their proper habitats. 

B.2 AVIFAUNA OF ST. CROIX. Off the northeast coast of St. Croix lies Buck 
Island National Monument. Birds recorded here are typical of the arid scrub, 
and include· the brown pelican, magnificent frigatebird, red-tail led hawk, 
laughing gull, Zenaida dove, ground dove, green-throated carib, gray kingbird, 
Caribbean elaenia, yellow warbler, and the bananaquit. 

Recorded on St. Croix itself are the brown pelican, magnificent frigatebird, 
great blue heron, Jlroerican egret, snowy egret, little blue heron, cattle egret, 
red-tailed hawk, sparrow hawk, spotted sandpiper, least tern, royal tern, 
Zenaida dove, ground dove, mangrove cuckoo, smooth-billed ani, green-throated 
carib, Antillean crested hummingbird, gray kingbird, Caribbean elaenia, northern 
mockingbird, black-whiskered vireo, yellow warbler, bananaquit, and the black~ 
faced grassquit. 

Birds found at ponds on the island include the pied-billed grebe, green heron, 
common gallinule, pectoral sandpiper, and the Louisiana waterthrush. 

Salt ponds or lagoons are found on the southern coast of the island, with Great 
Pond in the east and Westend Saltpond on the far side of the southern coast. 
Birds recorded at the salt ponds include the great blue heron, American egret, 
snowy egret, little blue heron, green heron, Bahama duck, osprey, semi-palmated 
plover, Wilson's plover, black-bellied plover, black-necked stilt, greater yel­
lowlegs, lesser yellowlegs, solitary sandpiper, spotted sandpiper, willet, 
short-billed dowitcher, semi-palmated sandpiper, western sandpiper, white-rumped 
sandpiper, least sandpiper, stilt sandpiper, laughing gull, gull-billed tern, 
royal tern, and the sandwich tern. 

Forested areas are found in the northwest, between Frederiksted and Mt. Eagle. 
Here can be found the red-tailed hawk, red-necked pigeon, green-throated carib, 
pearly-eyed thrasher, bananaquit, and the black-faced grassquit. 

Brown boobies, bobwhite, guinea fowl, cattle egrets, and smooth-billed ani ay 
also found on St. Croix. 

8.3 MAMMALS, REPTILES, AND At-f>HIBIANS. The mammalian fauna of St. Croix is 
depauperate in native species because of the difficulties inherent in colonizing 
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an island so far removed from centers of species origin in North and South 
America. The species 1 isted in Table B-1 are known to have occurred on 
St. Croix in recent times. 

8.4 OTHER FAUNA. Invertebrates are diverse. The molluscan fauna of St. Croix 
is excellent in diversity and ecological types. Many coelenterate species, 
echinoderms, crustaceans, foraminifera, and sponges are present. In deep water, 
sclerosponges are common, and two species of crinoids have been collected. 

The fish population, especially at Buck Island, is varied. West Indian fish 
traps have seriously cut fish populations in many other shallow water areas. 
Large gamefish are well-known from the shelf edges; sharks can be observed. 
Porpoises, turtles, and whales are frequently sighted. 
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Table B-1 

MAMMALS, REPTILES, AllD AMPHIBIANS OF ST. CROIX 

Menials· 

Order O'liroptera (bats) 
Fallily Ptlylloatomatidae 

Brachyptiylla cavernarum - West Indian fruit-eating bat 
Artibeua jamaicensis - Jamaican fruit-eating bat 

Family Noctilionidae 
Noctilio leporinus - Fish-eating bat 

Family Molosaidae 
Molossus major - Velvety free-tailed bat 

Reptiles 

Order Squamata (lizards and snakes) 
Fllllily Anlphisbaenidae 

Amphisbaena feneatrata - Grol.l"ld worm 

Family Gekkonidae 
Hemidactylua mabouia - Small wood slave 
Thecadactylua rapicaudus - Large lelod slave 
Spnaerodactylua macrolepis - Tiny gecko "cotton ginner" 
Sphaerodactylua beattyi - Tiny gecko 

F&11ily Iguanidae 
Iguana iguana - Iguana 
~~ - Tree lizard 
~ cristatellua - Doctor lizard 
~ pulchellua - Snake lizard 

Family Teidae 
~ ~ - Ground lizard 
~ .P2!!!P!, - Gro111d lizard 

F .. ily Typhlopidae 
Typhlopa richardii - Blind snake 

Family Scincidae• 
Mabuya sloanii - Slippery back · 

Family Colubridae• 
Alsophis ~-~- Snake 
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Table B-1 (Cont.) 

Amphibians 

Order Anura (toads and frogs) 
Family Bufonidae 
~ turpis - Crapaud toad 
~ marinua - Marine toad 

Family Leptodactylidae 
Leptodactylus albilabrua - Water frog 
Eleutherodactylua lentus - Tree frog 
Eleutherodactylua portoricenais - Tree frog 
Eleutherodactvlua antillenis - Tree frog 

*{If doubtful occurrence on St. Croix. 
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AFFF 

AFWTF 

Agent i ne 

AIMD 

alluvium 

amphipods 

andesite 

anne l ides 

aquifer 

ATG 

AUW 
AVGAS 

breccia 

bryozoans 

calcareous 

cc cs 

CERCLA 

CNO 

COMNAVFACENGOM 

CSRS 

DFM 

APPENDIX C. GLOSSARY 

aqueous film-forming foam, used ta extinguish fires 

Atlantic Fleet Weapons Training Facility 

dry cleaning solvent 

Aircraft Intermediate Maintenance Division 

clay, silt, sand, or gravel deposited by running water 

any of large group of small crustaceans such as the 
sand flea 

extrusive usually dark grayish rock consisting essen­
tially of oligoclase or feldspar 

any of a phylum of coelomate and usually elongated 
segmented invertebrates such as marine worms 

water-bearing stratum of permeable rock, sand, or 
gravel 

air to ground 

Advanced Underwater Weapons 
leaded aviation gasoline 

rock consisting of sharp fragments embedded in fine­
grained sand or clay 

any of a phylum or class of aquatic mostly marine 
invertebrate animals that reproduce by budding and 
usually form permanently attached branched or mossy 
colonies 

consisting of or containing calcium carbonate 

Central Conmand and Control System 

Comprehensive Environmental. Response, Compensation and 
Liability Act 

Chief of Naval Operations 

Conmander, Naval Facilities Engineering Command 

Confirmation Study Ranking System 

diesel fuel marine 
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DGPS 

dinoflagellate 

diorite 

DOD 

OPOO 

DSS 

DS-2 

drone 

EFO 

EIS 

EMA 

EOO 

EPA 

epiphyte 

evapotranspiration 

EWR 

FAA 

floodplain 

FLTAUOVISCEN 

FMFLANT 

FORAC 

gabbro 

GMO CU 

graben 

data gathering and processing system 

any of an order of chiefly marine plankton usually 
solitary plantlike flagellates that include lumine~ 
cent forms 

granular crystalline igneous rock 

Department of Defense 

Defense Property Disposal Office 

Donut Servicing System 

Decontaminating Solution Two 

pilotless airplane controlled by radio signals 

Engineering Field Division 

Environmental Impact Statement 

Eastern Maneuver Area 

Explosive Ordnance Detachment 

United States Environmental Protection Agency 

plant that derives its moisture and nutrients frorr e 
air and rain and usually grows on another plant 

loss of water from the soil by evaporation and by 
transpiration from plants 

Electronic Warfare Range 

Federal Aviation Administration 

level land that may be submerged by floodwaters 

Fleet Audio Visual Center, Caribbean 

Fleet Marine Force, Atlantic 

Fleet Operational Readiness Check 

granular igneous rock 

Guided-Missile Operations Control Unit 

depression of the earth's crust bounded on at least 
two sides by faults 
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granodiorite 

GSA 

herptiles 

IAS 

i nrlurated 

IRFNA 

I SA 

ITCS 

JP fuel 

KW 

LANTNAVFACENGCOM 

LAW 

LBL 

limestone 

1ittora1 

maf i c 

MAF-4 

marl 

MAS WT 

MEK 

mes ic 

MG 

mqd 

granular intrusive quartzose igneous rock intermediate 
between granite and quartz diorite 

General Services Agency 

reptiles and amphibians 

Initial Assessment Study 

hardened 

inhibited red fuming nitric acid 

ignition separator assembly 

Integrated Target Control System 

jet propulsion fuel 

k i 1 owatt 

Atlantic Division, Naval Facilities Engineering Com­
mand 

light antitank weapon 

Lonq Baseline 

rock formed chiefly by accumulation of organic remains 
(shells, corals} consisting mainly of calcium car­
bonate 

of, relating to, or situated or growing on or near a 
shore, especially of the sea 

of or relating to a group of usually dark-colored 
minerals rich in magnesium and iron 

mixed amine fuel 

loose or crumbling earthy deposit containing a sub­
stantial amount of calcium carbonate 

Mobile Anti-Submarine Warfare Target 

methyl ethyl ketone 

characterized by, relating to, or requiring a moderate 
amount of water 

megawatt 

million gallons per day 
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mg/l 

rnicrophyllous 

MO GAS 

MPC 

NACIP 

NAF 

NARU 

NASA 

NATO 

NAVCOMSTA 

NAVENENVSA 

NAVSECGRUACT 

NBC 

NEPSS 

NGFS 

NJS 

NMCB 

NPDES 

NRHP 

NTDS 

OP 

PCB 

petroglyph 

plutonic 

POL 

milligrams per liter 

characterized by a leaf that has single unbr.anched 
veins and no demonstratable leaf gap 

motor gasoline, regular or unleaded 

maximum permissible concentration 

Navy Assessment and Control of Installation Pollutants 

Naval .Drnmunition Facility 

Naval Air Reserve Unit 

National Aeronautics and Space Administration 

North Atlantic Treaty Organization 

Naval Conmunication Station 

Naval Energy and Environmental Support Activity 

Navy Security Group Activity 

nuclear, biological, chemical 

Naval Environmental Protection S,upport Service 

Naval gunfire support 

Noise Jammer System 

Navy Marine Construction Battalion 

National Pollutant Discharge Elimination System 

National Register of Historic Places 

Naval Tactical Oata System 

Observation Post 

polychlorinated biphenyl 

aboriginal rock carving 

formed by solidification of molten magma within the 
earth 

petroleum, oil, lubricants 
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ppn 

PRE PA 

psi 

Purple K 

quebrada 

RCA 

RDDCS 
ROC 

SAM 

saprolite 

SBL 

sedimentary rock 

SHPO 

SIA 

SPECWARGRUTWO 

STB 

SWOB 

TOC 

TORP EX 

TOX 

TPS 

tuff 

UEPH 

UTR 

VC-8 

VI WP A 

parts per ~illion 

Puerto Rico Electric Power Authority 

pounds per square inch 

potassium bi carbonate, used to ex ti ngu1 sn fires 

intermittent drainage area 

Radio Corporation of flmerica, Inc. 

Remote Data and Orone Control Syste~ 
Range Operations Center 

surface-to-air ~issile 

disintegrated rock lying in its original place 

Short Baseline 

rock formed by deposits of sediment through biolog­
ical, mechanical, and organic processes 

State Historic Preservation Office 

Surf ace Impact Area 

Special ~arfare Group, Detachment 2, Caribbean 

Super Tropical Bleach (decontamination agent) 

Ships Waste Offload Barge 

total organic carbon 

torpedo exercises 

total organic halogens 

Threat Platform Simulator 

rock composed of the finer kinds of volcanic detritus, 
usually fused together by heat 

Unaccompanied Personnel Housing 

Underwater Tracking Range 

Fleet Composite Squadron Eight 

Virgin Islands Water and Power Authority 
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WAAS 

WASP 

WSAT 

xeria 

Wide Area Active Surveillance System 

Water Security Patrol 

Weapons Systems Accuracy Trials 

characterized by, relating to, or requiring only a 
small amount of moisture 
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November 17, 1988 

Hana£emeor 
Cunsulranrs 

Mr. Ben R. Singh 
Regional Project Officer 
U.S. Environmental Protection Agency 
Region II /4+ ~.;[ 
26 Federal Plaza 
New York, NY 10278 ---
Reference: EPA Contract No. 68-01-7038; Work Assignment 

No. R02-0l-46; U.S. Naval Station Roosevelt 
Roads Facility, Roosevelt Roads, Puerto Rico, 
EPA ID No. PR2170027203; Final Phase II RCRA 
Facility Assessment Report 

Dear Mr. Singh: 

Enclosed is the final Phase II RCRA Facility Assessment 
(RFA) report for the U.S. Naval Station Roosevelt Roads 
Facility at Roosevelt Roads, Puerto Rico. The RFA 
resulted in the identification of 47 solid waste 
management units (SWMUs) and four areas of concern (AOCs). 

The Roosevelt Roads Facility is located on the eastern end 
of Puerto Rico. It functions primarily as the major 
support· facility for weapons training and associated 
activities of the Atlantic Fleet. Numerous tenant 
activities take place at the facility. Wastes generated 
or stored by the facility include waste oils and fuels, 
PCBs, and pesticides. 

Sampling has been suggested for the following units which 
were determined to have a high potential for release to 
the environment: 

SWMU #1 
SWMU #2 
SWMU #3 
SWMU #7 
SWMU #8 
SWMU #9 
SWMU #13 
SWMU #47 
AOC D 

Army Cremator Disposal Site 
Lanley Drive Disposal Site 
Station Landfill 
Tow Way Road Fuels Farm 
Tow Way Road Disposal Pits 
Leaded Sludge Pits 
Old Pest Control Shop 
Local Disposal Areas 
Naval Station Outfalls 
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Integrity testing has been suggested as a further action 
for the following units: 

SWMU #4 
SWMU #21 
SWMU #22 
SWMU #24 
SWMU #27 
SWMU #28 
SWMU #29 
SWMU #35 
SWMU #36 
SWMU #38 

Drone Fuel Drain Oil/Water Separator 
Donuts 
Ships Waste Offload Barges (SWOBs) 
Oil Spill Oil/Water Separator 
Capehart Area Wastewater Plant 
Bundy Area Wastewater Plant 
Industrial Area Wastewater Plant 
Aircraft Wash Rack Oil/Water Separator 
Vehicle Wash Rack Oil/Water Separator 
Sewer Drainage System 

There are documented releases of PCBs at the Transformer 
Maintenance Area (SWMU #10) and PCB Spill Area (SWMU 
#45). This RFA suggests that the regulatory status of 
both SWMUs be reviewed and that either or both be referred 
to TSCA (if not already TSCA regulated.) 

Additional information was requested from the facility 
during the VSI, but was not received until October 21, 
1988. As directed by EPA, this information has been 
included as an attachment only and has not been 
incorporated into the report at this time. Additional 
information was requested from the U.S. Coast Guard 
through the Freedom of Information Act concerning possible 
release information (e.g., spills). This information 
arrived on November 3, 1988 and is enclosed as Attachment 
c. 

If you have any questions, please call me or Marvin Unger, 
the Work Assignment Manager, who can be reached at 
409/690-9280. 

Sincerely, 

G~lt;ifeLu 
Technical Director 

Enclosure 

cc: J. Gorman, EPA Region II 
J. Levin 
D. Bean 
c. Saunders 
M. Unger, KWB 
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1.0 INTRODUCTION 

The 1984 Hazardous and Solid Waste Amendments (HSWA) to the Resource 
Conservation and Recovery Act (RCRA) authorize the U.S. EPA to require 
corrective action for releases of hazardous waste or hazardous constituents 
from solid waste management units (SWMUs) and other areas of concern (AOCs) 
at all operating, closed, or closing RCRA facilities. The intent of this 
authority is to address previously unregulated releases to air, surface 
water, soil, and groundwater, and from the generation of subsurface gas. 
The first phase of the corrective action program, as established by the 
EPA, is a RCRA Facility Assessment (RFA) . The RFA includes a Preliminary 
Review (PR) of all available relevant documents, a Visual Site Inspection 
(VSI), and, if warranted, a Sampling Visit (SV). 

This report swnmarizes the results from the PR and VSI phases of the 
RFA at the U.S. Naval Station Roosevelt Roads Facility at Roosevelt Roads, 
Puerto Rico. The findings of the assessment are based upon a review of 
files from EPA Region II in New York and the Environmental Quality Board of 
Puerto Rico, and a VSI conducted August 15 through 22, 1988. 

The preliminary review of file material resulted in the identification 
of 30 SWMUs and 5 additional AOCs. Following the VSI, a total of 47 SWMUs 
and 4 additional AOCs were identified (Table l). The final identification 
of units as SWMUs and AOCs is based upon the PR, observations made during 
the VSI, and conclusions made concerning the types of wastes managed and 
the potential for a release from the units. The locations of these units 
are illustrated in Figure 1. 

Roosevelt Roads covers an area of more than 8000 acres and provides 
general support for numerous tenant activities. Those SWMUs and AOCs 
identified in this report are concluded to be representative of waste 
management activities at the Naval Station Roosevelt Roads. Areas not 
identified as waste management units (including process areas, product 
storage facilities, etc.) that were not observed during the VSI are those 
areas that were situated indoors. The nature of these areas (i.e., fully 
enclosed) makes it unlikely that there would be releases to environmental 
pathways; in addition, these areas are not identified with any associated 
documented releases to the environment. 

Prior to the VSI and as a result of review of the PR file material and 
conversations with both EPA and Roosevelt Roads representations, the VSI 
team did not expect difficulty with gaining access to any of the Roosevelt 
Roads areas or units. However, at the time of the VSI and unbeknownst to 
the VSI team, the VSI team was informed by Mr. Nestor Paradis, Director of 
the Atlantic Fleet Weapons Training Facility (AFWTF), that the Waste 
Explosive Storage (SWMU 116) and the Torpedo Shop (AOC A) are both unique 
military operations. These areas were not observed during the VSI due to 
associated, unanticipated security restrictions. 

This report is organized under eight chapter headings and contains 
three attachments. Chapter 2. 0 describes facility activities and opera­
tional areas, history of site ownership, regulatory history, manufacturing 
operations and processes, wastes managed at the facility, waste management 
practices and history of releases. Chapter 3. 0 discusses the facility's 
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Table 1. SWMUs and AOCs at the U.S. Naval Station, Roosevelt Roads, PR. 

2. 

~D 
4. 

5. 
6. 
7. 
~ 

9. 
10. 

~CTJ. 
12. 
13. 

SWMU Name 

Army Cremator Disposal Site 
Langley Drive Disposal Site 
Station Landfill ~ 
Drone Fuel Drain Oil/Water Separator 
Dumpsters 
Former Paint Storage (Building 145) 
Tow Way Road Fuels Farm 
Tow Way Road Disposal Pits ,.-- \ 1· \ 

Leaded Sludge Pits ~ 

Transformer Maintenance Area (Building 90) 
PCB Storage Compound (Building 38) ~ 
Fire Training Pit Oil/Water Separator 
Old Pest Control Shop (Building 258 and 

-. Surrounding Area) .. 
Fire Training Pit ·~ 14. 

15. 
16. 

Hospital Incinerator (Building 1928) 
Waste Explosive Storage (Building 1666) 

* Unit Status 

Inactive, NACIP 
Inactive, NACIP 
Active, NACIP 
Active 
Active 
Inactive, NACIP 
Active, NACIP 
Active, NACIP 
Active, NACIP 
Active, NACIP 
Active, NACIP 
Active 

Inactive, NACIP 
Active, NACIP 
Active 
A ive , 

' _, 
17. DRMO Hazardous Waste Storage Facility (Building 1973) CRA, Interim, 1 • 01 · 

18. Ignitable Storage Facility (Building 2009)~ 

~19. Pesticide Waste Storage (Building 121) ~ 

20. Waste Oil Tank Truck (near Building 860) 
21. Donuts 
22. Ships Waste Off load Barges (SWOBs) 
23. Oil Spill Separator Tanks 
24. Oil Spill Oil/Water Separator 
25. Past DRMO Hazardous Waste Storage 

26. Abandoned Engine Oil Drums (behind Building 544) 
27. Capehart Area Wastewater Plant 
28. Bundy Area Wastewater Plant 
29. Industrial Area Wastewater Plant 
30. Former Incinerator Site (adjacent to 

landfill entrance) 
31. Waste Oil Collection Area (PWD Storage Yard) 
32. Battery Collection Area (PWD Storage Yard) ~ 

@ AIMD Hazardous Waste Storage P~ ;;/I . -"'~. \ V 
34. VC-8 Waste Storaqe Pad ~ \ -CA · - ' 
35. Aircraft Wash Rack Oil/Water Separator (VC-8 yard) 
36. Vehicle Wash Rack Oil/Water Separator 
37. Waste Oil Drum Storage Area (near Hangar 200) 
38. Sewer Drainage System 
39. Spent Battery Storage Building (Building 3158) 
40. Seabee Oil Collection Area 

-- Continued --

1-2 

Status _ . ~ , , , 
RCRA, Interim , ~· 

Status 
Active, Waitinq 

Closure Plan 
Active 
Active 
Active 
Active 
Active 
Active, Waiting 

Closure Plan 
Active 
Active, NPDES 
Active, NPDES 
Active, NPDES 

Inactive 
Active 

Act~ve / 
Active./ 
Active 
Active 
Active 
Active 
Active 
Active 
Active 



Table 1. Continued. 

SWMU Name Unit Status* 

41. Rinse Rack Near Sea Bee Pesticide Storage 
(Building 3152) Active 

42. 
43. 

,44) 

~ 
46. 
47. 

A. 
B. 
c. 
D. 

Water Treatment Plant Sludge Lagoons 
Drone washdown Area 
Aerial Target Systems Departm~ Drainage Ditch 
PCB Spill Area (Building 38) 
Pole Storage Yard 
Local Disposal Areas 

AOC Name 

Torpedo Shop 
Former PWD Storage Area (Building 25) 
Transformer Storage Area (near Building 2042) 
Naval Station Outfalls 

Active 
Active, NACIP 
Active 
Active, NACIP 
Active, NACIP 
Active 

Active 
Active, NACIP 
Active 
Active 

* Active - Indicates the unit continues to actively manage wastes 
Inactive - Indicates the unit no longer actively manages wastes 
RCRA - The unit is either permitted under RCRA or operates under 

RCRA interim status, as noted. 
NACIP - The unit or area was a subject in the Initial Assessment 

Study conducted under the Navy Assessment and Control of 
Installation Pollutants (NACIP) program. 
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FIGURE I. LOCATION OF SWMUs AND AOCs AT U.S. NAVAL STATION, ROOSEVELT ROADS (REF 53). 



location, climate, topography, geology, soils and surrounding surface 
waters. A description of SWMUs and AOCs identified by the assessment are 
presented in Chapter 4.0. An executive summary of the report is presented 
in Chapter 5. 0 and release pathways are discussed in Chapter 6. O. 
Conclusions regarding the potential for release and suggested further 
actions for each area are summarized in Chapter 7. 0. References used in 
preparation of this report are given in Section 8. 0. A photographic log, 
showing facility conditions at the time of the VSI, is included as 
Attachment A. 

Information requested from facility officials arrived on October 21, 
1988, too late to be included in this report. It is provided as Attachment 
B. Furthermore, additional information was requested from the U.S. Coast 
Guard through the Freedom of Information Act concerning possible release 
information (e.g., spills) not contained in the documents collected during 
the PR file search. Information requested from the U.S. Coast Guard 
arrived on November 3, 1988 and is enclosed as Attachment C. As directed 
by EPA Region II, the information provided in these documents has not been 
reviewed, and is not reflected in the text of this RFA report. 
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2.0 FACILITY DESCRIPTION 

General Facility Description 

Naval Station (NAVSTA) Roosevelt Roads is located on the eastern tip, 
or Caribbean side, of Puerto Rico (Figure 2) . The capital city of San Juan 
is approximately 33 miles northwest of Roosevelt Roads, or "Roosey Roads" 
as the base is commonly referred to by naval personnel. To the southwest 
is agricultural land and the mangrove forest, Bosque Estatal de Cieba. 
Adjacent residential villages include Esperanza, Daguao, Quebrada Seca, 
Aguas Claras, and Cieba (Ref. 48), whose border flanks the road to Gate 1 
(Figure 1) . 

The primary mission of the Roosevelt Roads Naval Complex is to provide 
full support for Atlantic Fleet weapons training and development 
activities. NAVSTA Roosevelt Roads provides a refueling station for NATO 
ships, services aircraft and drones, and provides support for numerous 
tenant activities. Much of the actual weapons training and ordnance 
activities take place on the Island of Vieques where the Atlantic Fleet 
Weapons Training Facility (AFWTF) and Naval Ammunition Facility (NAF) are 
located. NAF and AFWTF each have their own EPA identification number and 
are not addressed in this RFA report. 

History of Ownership 

Plans for a naval base in the Caribbean region were first considered 
in 1919; however, it was not until 1940, when U.S. involvement in World War 
II seemed inevitable, that the U.S. Navy established the need for a naval 
base in this area (Figure 3) . Roosevelt Roads was initially targeted to be 
the base of the Caribbean Defense System with its fully protected 
anchorage, major air station, and sophisticated industrial complex. The 
NACIP IAS report (Ref. 48) states that, in the event Great Britain was 
overwhelmed by the Axis Powers, Roosevelt Roads was to become the new 
operating port for the British Fleet. 

However, by the time Roosevelt Roads was commissioned in 1943, it was 
clear to Allied leaders that, due to the location of most Allied 
operations, a base of the intended size would not be necessary in the 
Caribbean. Perhaps for that reason, Roosevelt Roads was placed in caretaker 
status the next year. The following year, it was placed in maintenance 
status and remained so until 1957. That year it was chosen as the primary 
center for Fleet Guided-Missile Training Operations in the Atlantic because 
of its location and existing facilities. During the interim, from 1943 to 
1957, Roosevelt Roads was an important refueling station and training site 
for portions of the Atlantic Fleet. One of the first changes made upon the 
recommissioning of Roosevelt Roads was the acquisition of the U.S. Army's 
Fort Bundy which now comprises the southern part of the station. 
Established in 1940, Fort Bundy's purpose was to defend against enemy 
attack during Naval base construction. 

By 1959, Roosevelt Roads had one of the world's largest dry docks, a 
machine shop to service and repair any ship that might arrive, an 11,000 
foot long runway capable of receiving any existing jet aircraft,-{ fuel and 
ammunition storage facilities, and its own water supply system. In 1963, 
AFWTF was commissioned as a separate activity, and several years later 
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activated its computerized Central Command and Control System (CCCS), 
allowing the rapid exchange of information between ships and aircraft 
operating many miles apart. Soon after, a Remote Data and Drone Control 
System (RDDCS) was added to the CCCS which provided for the control of 
drones from the Range Operations Center (ROC) on Vieques, instead of the 
three separate drone control sites located at the Naval Station and on St. 
Thomas and St. Croix. By the early 1960s, the Roosevelt Roads Complex 
became known as one of the world's largest and most technologically 
advanced training complexes in the world, and has provided support for 
various special and joint exercises held annually in Caribbean waters 
(Operation Springboard, CARI BEX, etc.) (Ref. 48) . 

Regulatory History 

This section provides an overview of the regulatory history of Naval 
Station Roosevelt Roads. In November 1980, NAVSTA Roosevelt Roads 
submitted Part A of its hazardous waste permit application. The Part B 
permit application was submitted in April 1988. DRMO Hazardous waste 
Storage Facility (Building 1973) (SWMU tl7) and the Ignitable Storage 
Facility (Building (2009) (SWMU U8) have been operating under interim 
status since November 1980. Building 38, PCB Storage Compound (SWMU tll), 
is the only TSCA regulated unit at this facility, although two other areas 
have been identified with release of PCBs to the environment. These areas 
are addressed in Suggested Further Actions, Section 7. 

The Defense Reutilization and Marketing Office (DRMO) and Roosevelt 
Roads, Main Base have the same EPA ID number and are therefore considered 
in the same report. In the brief summary of noteworthy regulatory events 
provided below, Class I violations are included since they apply to 
situations where there is direct potential for release to the environment 
or where there exists a potential hazard to human health or the 
environment. 

September 29, 1981 

September 29, 1981 

July 18, 1985 

September, 1985 

November 13, 1985 

June 6, 1986 

Request for Part B permit application by EPA 
Region II (Ref. 14) 

RCRA Interim Status Inspection by Puerto Rico 
Environmental Board; Notice of compliance 
with all required documents (Ref. 25a) 

Inspection by EPA Region II; unspecified 
Class I violation found (Ref. 25b) 

Preliminary report of EPA Federal Facility 
Inspection; Recormnendation to send U.S. Naval 
Station Roosevelt Roads a letter requiring 
information through Section 114 of Title I of 
the CAA (as amended) (24a) . 

EPA request for information to determine 
source compliance status with the Puerto Rico 
Air Pollution Control Regulations (Ref. 24b) 

Inspection by EPA Region II; unspecified 
Class 1 violation found (Ref. 25b) 
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December 6, 1986 USNSRR submits spill status report and 
message report to Puerto Rico Environmental 
Quality Board concerning JP-5 leak from Tank 
85 (Ref. 20) 

April 29, 1987 Interim Status Compliance Inspection; Notice 
of Violation/Compliance Demand issued for 
deficiencies at drum storage area and in 
waste analysis (Ref. 18) 

September 28, 1987 PCB inspection by EPA 
Substances Compliance 

Region I I 
Section; 

Toxic 
Report 

provides summary of inspection and request 
for additional information (Ref. 23) 

October 23, 1987 Request for Part B permit application by EPA 
Region II (Ref. 14) 

December 22, 1987 Part B Call-In Inspection by Puerto Rico 
Environmental Quality Board; unspecified 
Class 1 violation found (Ref. 25b) 

February 29, 1988 Inspection by Puerto Rico Environmental 
Quality Board; unspecified Class 1 violation 
found (Ref. 25b) 

Other units at the Roosevelt Roads facility are operated under various 
permit and regulatory conditions. These are listed in Table 2. 

Table 2. Naval ~tation Roosevelt Roads Existing Environmental Permits 
(Ref. 49) . 

Permit Type 

NP DES 

TSCA 
RCRA 
Air* 
Air 
Air 
Air 
Air 
Air 
Air 
Air 

* Solid Waste 
Solid Waste 
Solid Waste 
Misc. 

Permit Number 

PR0020010 

PR2170027203 
PFE-19-0984-0691-I-II-0 
PFE-19-0883-0601-I-0 
PFE-19-0981-0794-I-C 
PFE-19-0883-0604-II-O 
PFE-480-0359-I-II-0 
PFE-19-0283-0056-II-0 
PFE-1080-1001-I-0 
PFE-19-0585-0383-1-0 
PFE-19-0789-0475-I-0 
CR6-82W & MRP-76-83 
C-680-675-JCA 
II-PR-154 

Permit Description 

Sewage Treatment Plants 
(SWMUs #27, #28, and #29) 

Building 38 (SWMU #1) 
NAVSTA Roosevelt Roads - Part A 
BOQ Boiler - Building 729 
Bulk Fuel Storage Tanks 
Contaminated Fuel Storage Tank 
NAVSTA Emergency Generator 
Naval Hospital (SWMU #15) 
NAVSTA Boilers 
NAVSTA Quarry 
Surf ace Operations Sandblasting 
NAVSTA Building Demolition 
Construction Projects 
NAVSTA Sanitary Landfill (SWMU #3) 
EPA Emergency Ocean Dumping 

* Air Emission and Solid Waste Permits are issued by the Environmental 
Quality Board (EQB) . 
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Operations/Process Description 

Ongoing operations at Naval Station Roosevelt Roads reflect this 
facility's purpose; to provide full support for Atlantic Fleet weapons 
training and development activities. These activities include machining, 
degreasing and solvent cleaning, battery maintenance, electrical 
maintenance, calibration, painting and paint stripping, pest control, power 
generation, air conditioning and refrigeration, medical and dental care, 
water treatment, specialized installation operations, and some ordnance 
operations. 

Many operations at Roosevelt Roads are run by private contractors. 
According to a facility representative during the VSI, contractors are 
responsible for offsite disposal of those wastes generated during the 
operations they perform. The Torpedo Shop (AOC A) is one of a few 
exceptions. Although it is run by a contractor, wastes generated by the 
Torpedo Shop are disposed of through DRMO. Wastes generated by military 
run operations are disposed of through DRMO. However, DRMO also contracts 
the transportation and offsite disposal of all hazardous waste stored in 
the DRMO yard. Where known, distinctions are made between contractor 
operated and military operated processes in the following section. 

A. Industrial (Non-Ordnance) Operations 

1. Machining. The Public Works Machine Shop is located in Building 
31. Machine Shop operations include all sheet metal work, welding, and 
tool making. Daily activities involve the repair and maintenance of pumps 
and other dynamic equipment. Metal pieces, welding material, small grease 
and oil containers, and small equipment parts are wastes disposed of at the 
Station Landfill (SWMU t3) (Ref. 48). Located in the Aircraft Intermediate 
Maintenance Department (AI.MD), Building 379 is another small machine shop. 
During the VSI, a facility representative reported that in recent years 
there has been very little activity in this shop because aircraft parts are 
usually ordered from more technologically advanced manufacturers. 

2. Degreasing and Solvent Cleaning. Degreasing and solvent cleaning 
are a necessary part of maintenance and corrosion control. These facility­
wide operations are carried out at many locations on base; however, the 
most extensive operations are located at the Public Works Department (PWD), 
Aircraft Intermediate Maintenance Department (AIMD), Fleet Composite 
Squadron Eight (VC-8), and the Torpedo Shop (AOC A) (Ref. 48). 

a. Public Works Departrnent. The Transportation Division of the Public 
Works Department performs maintenance and corrosion control on 
equipment and machinery. An estimated 2, SOO gallons of waste 
solvent, cleaning solutions, oil, brake fluids, and other oil 
derivatives were disposed of annually at the Station Landfill 
(SWMU t3) from 1960 until 1973 (Ref. 48). General Electric 
Services, a private contractor, runs the Transportation Division. 
A Transportation Division temporary waste oil accumulation area, 
noted in this report as Waste Oil Collection Area (SWMU t31), was 
observed to be a curbed concrete pad in poor condition. Waste 
oil, solvents, and degreasers are stored in SS-gallon drums on the 
pad until a private contractor picks up the waste and disposes of 
it offsite. 
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b. Aircraft Intermediate Maintenance Department !AIMDl . Degreasing 
and solvent cleaning occurs in all AIMD shops, which are located 
in Buildings 379 and 826. The degreasing chemical PD-680 (a 
mineral oil solvent) is used in both the Power Plant Shop (two 
small baths for dipping engine parts) and the Tire Shop (small 
tanks for cleaning wheel housings, bearings, and associated 
hydraulic mechanisms) . The Ordnance Shop uses methyl ethyl ketone 
(MEK), PD-680, Freon, and corrosion inhibiting compounds to clean 
tow wheels, racks, holders, and release mechanisms (Ref. 48). 
There was almost no activity in the AIMD shops at the time of the 
VSI. Building 379 was observed to be a large hangar that had been 
subdivided into a number of small shops that appeared very clean 
and well organized. Building 826 appeared to be vehicle storage. 
A facility representative stated that waste solvents are sent to 
the Ignitable Storage Facility at DRMO (SWMU 118) . The NACIP 
study (Ref. 48) reported that some wastes are washed into the 
Sewage Drainage System (SWMU #38) through the floor and hangar 
drains. 

c. Fleet Squadron Eight (VC-8). VC-8' s cleaning activities, 
conducted in Building 1625, are similar to those at AIMD shops, 
but on a considerably smaller scale. Collectively, less than 10 
gallons of dry cleaning solvent. alcohol, aliphatic naptha, 
technical xylene, and methyl ethyl ketone (MEK) are generated 
monthly. During the VSI, the VC-8 hangar was observed to be an 
area where routine aircraft cleaning and maintenance operations 
were being implemented. Wastes from VC-8 activities are disposed 
of by a DRMO contractor. 

d. Torpedo Shop. The Torpedo Shop (AOC A) assembles MK 30, MK 46, 
and MK 48 torpedoes for the Atlantic Fleet Weapons Training 
Facility (AFWTF) and the Weapons Department. Contractors have run 
the shop since 1964. After a practice run by target or practice 
torpedoes, the torpedoes are recovered and remaining fuel is 
removed; finally, the torpedoes are washed with Agentine, a dry 
cleaning solvent. Wastes generated by this operation include: 
OTTO Fuel II, clothing contaminated during assembly/maintenance, 
detergent, Agentine, alcohol (Neosol), sodium sulfide, denatured 
ethyl alcohol, acetone, oil, and silver cell batteries (MK 30, 
Torpedo Shop only) . OTTO Fuel II consists of propylene-glycol 
dinitrate (76%), dibutyl sebacate (22.5%), and nitrodiphenylamine 
(1.5%) (Ref. 48). The VSI team was unable to gain access to the· 
Torpedo Shop because of unanticipated security clearance 
restrictions. 

e. Naval Mobile Construction Battalion !NMCBl. The NMCB is located 
adjacent to the Public Works Department and dry dock area, where 
its approximately 370 pieces of heavy construction equipment are 
maintained. During the VSI, Seabee Oil Collection Area (SWMU 140) 
was observed to be a mobile tank with a capacity of approximately 
300 gallons, according to a facility representative. Because the 
Naval Mobile Construction Battalion is Navy owned and operated, 
their mobile waste oil tank is emptied by a DRMO contractor who 
disposes of the waste offsite. 
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3. Painting. According to facility representatives, all large scale 
painting is done by contractors. At the time of the VSI, private 
contractors were painting the interior and exterior of AIMD Building 379. 
Painting by AIMD and VC-8 is generally restricted to aircraft components. 
Spray cans are used until empty. Unused paint is sent to the Ignitable 
Storage Facility (SNMU tl8) located at DRMO (Ref. 48). The Carpentry Shop, 
Public Works Department, does small, isolated painting jobs. According to 
the NACIP report (Ref. 48), wastes (e.g. scrap wood pieces, and empty paint 
cans) are sent to the Station Landfill (SWMU #3) (Ref. 48). 

4. Paint Stripping. Paint stripping is carried out by the Public 
Works Department, AIMD, and VC-8 in an attempt to prolong the life 
expectancy of equipment and aircraft (Ref. 48). 

a. Public Works Department. Whether done by hand or using machinery,. 
paint stripping at the Public Works Department involves scraping 
paint from pumps, motors, vehicle parts, and other mechanical 
equipment. This results in small amounts of paint scrapings 
getting mixed in with the rest of the trash (Ref. 48). A facility 
representative stated that the Public Works Department also has a 
sandblaster. 

b. Aircraft Intermediate Maintenance Department !AIMDl. Paint 
stripping here usually involves only vehicle components. The 
paint stripping process is done by scraping manually or by 
dissolving with removing compounds and then rinsing the component 
with water. According to the NACIP report, rinse water carrying 
paint skins and removing compound is flushed to the Sewer Drainage 
System (SWMU #38) (Ref. 48) . After stripping and before 
repainting, corrosion prevention and metal conversion coatings are 
applied. Like paints, they are completely used up during 
application and overage materials are sent to the Ignitable 
Storage Facility (SWMU #18) at DRMO (Ref. 48). 

c. Fleet Composite Squadron Eight. Paint stripping activities here 
are very minor, limited to touch-ups or corrosion/metal 
conditioning. All waste paint stripping and coating compounds are 
sent to the Ignitable Storage Facility (SWMU tl8) located at DRM~. 
Wastes generated here include epoxy paint remover and phosphoric 
acid metal conversion solution (Ref. 48). 

5. Printing. Main printing operations are housed in Building 583. 
Before the early 1970s, the use of oil-based ink made it necessary to wipe 
down the presses every night with Blankrola solvent, which contains 
perchloroethylene and petroleum naptha. The current practice of using 
rubber-based ink reduces the need for cleaning to usually once a week. All 
materials used at this facility are consumed in the process, with the 
exception of cleaning rags, which are sent to the Station Landfill (SWMU 
#3), and the approximately 8 gallons of lubricating oil used annually (Ref. 
48). According to facility representatives, this is either sent to DRMO or 
picked up directly by a private contractor. 
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6. Photograph Developing. The purpose of the photograph developing 
center, according to the NACIP study, is to provide official photography 
and coordination of photographic activities for the Naval establishment in 
the Caribbean area. The Center developed 2,575 rolls of 36-shot film and 
slides in 1983. All film has been recycled for silver recovery through 
DR.MO since about 1978. Prior to this, all wastes were disposed of in the 
Station Landfill (SWMU #3) (Ref. 48). 

7. Calibration. The purpose of calibration shops is to simulate 
field use by fine tuning electronic components agair:.oc signal generators 
and frequency standards, or by testing the accuracy of various pressure and 
vacuum gauges. These shops are located at the Aircraft Intermediate 
Maintenance Department (AIMD), Fleet Composite Squadron Eight (VC-8), and 
Naval Electronics Engineering Office (Ref. 48). 

a. Aircraft Intermediate Maintenance Department (AIMDl . The NACIP 
study states that no wastes are generated in the calibration of 
avionic components. The testing of gauges and hydraulic 
components involves instruments containing small amounts of oil 
which are changed periodically and recycled. Occasionally a 
component of the test unit will fail and hydraulic fluid will flow 
into the floor drain (less than 100 gallons total over the years) 
to be released into the Sewer Drainage System (SWMU t38) (Ref. 
48) . 

b. Fleet Composite Squadron Eight (VC-8!. VC-8 shops are located in 
Building 1625, performing very much like the AIMD shops, but on a 
smaller scale. According to the NACIP, negligible amounts of 
waste oil are generated (Ref. 48). The little waste that is 
generated goes to the Oil Spill Oil/Water Separator (SWMU t24) 
which is pumped out by a DRMO contractor, according to facility 
representatives. 

c. Naval Electronics Engineering Office. Moved from San Juan to 
Building 377 in 1975, the Naval Electronics Engineering Office 
calibrates equipment for the entire Caribbean fleet, the local 
U.S. Coast Guard and U.S. Army units. Equipment is calibrated 
against signal generators and frequency standards which do not 
generate any appreciable amount of waste. Interviewees have 
stated that calibration sources are low-level isotopes, possibly 
of cesium and plutonium (Ref. 48). The NACIP report states that 
the Department of Energy maintains this operation (Ref. 48). 

8. Electrical and Electronic Equipment Repair. The Public Works 
Department; AIMD; VC-8; and Air Operations Department, Ground Electronics 
Division all have electrical and electronics shops whose activities include 
repair and maintenance of electrical motors, generators, switching units, 
etc., as well as navigational, communications, and avionics equipment, etc. 
(Ref. 48) . 

a. Public Works Department. The Public Works Department Electric 
Shop maintains and repairs intercommunication cables, electrical 
motors and appliances, and repairs, installs, and replaces 
electrical systems of up to 600 volts according to the NACIP 
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report. Wastes include cables, wires, conduits, receptacles, 
ballasts, bulbs, and small amounts of grease and oil containers 
which are disposed of at the Station Landfill (SWMU #3) . Waste 
production averages 10 tons annually (Ref. 48). The Power 
Distribution Shop maintains and repairs the electrical 
distribution system which includes 13 main transformers in eight 
substations located at the Airfield, Industrial Area, Bundy Area 
and the Capehart Housing Area (Ref. 48). From 1956 through 1964, 
transformer maintenance was performed at the PCB Spill Area (SWMU 
t45 l . From 1964 to the present, all transformer maintenance was 
performed at the Transformer Maintenance Area (SWMU tlO). To 
facilitate inner core repair, transformer oil was commonly drained 
on the ground until the dangerous properties of PCBs were 
recognized in 1978 (Ref. 48). Since that time, drained 
transformer fluid has been contained in 55-gallon drums inside the 
PCB Storage Compound ( SMWU tl 1) and is disposed of by a DRMO 
contractor. 

b. Aircraft Intermediate Maintenance Department (AIMDl . Located in 
Building 379, the AIMD Electronics/Avionics Shop provides avionics 
maintenance and repair services. Its services range from minor 
calibration and gauge cleaning and repair to the complete overhaul 
of avionic components. According to the NACIP study, luminescent 
dials are sent stateside for servicing. Most materials used are 
consumed in the process, although small amounts of solder and lead 
are discarded daily. All waste fluids are recycled through a 
private contractor (Ref. 48). 

c. Fleet Composite Squadron Eight CVC-8). The VC-8 Electronic/ 
Avionics Shop, located in Building 1625, perform.s a service 
similar to AIMD, but on a smaller scale, because its sole 
responsibility is squadron aircraft (Ref. 48). 

d. Air Operations Department, Ground Electronic Division. According 
to the NACIP report, Ground Electronics Shops are housed in 
Buildings 377 and 426 where they perform maintenance on airfield 
electronics and ground communications for base operations and 
security. Wastes generated are similar to that of AIMD and VC-8s 
(minor amounts of solder, lead, and spent cleaning fluids). 
Additionally, small electronic transformers (no PCBs), low voltage 
batteries, and power tubes containing beryllium insulators (total 
of 12 per month) are disposed of in the Station Landfill (SWMU 
#"3) . At one time, mercury switches and vacuum tubes possibly 
containing radium were also disposed of in the Station Landfill 
(SWMU 13) (Ref. 48). 

9. Pest Control. Under the direction of the Public Works Department, 
the Pest Control Shop is responsible for insect and rodent control in 
station buildings and on station property, as well as weed control along 
streets, sidewalks, and buildings. Replacing the Old Pest Control Shop 
(SWMU #"13) in 1983, this facility has separate storage areas for 
pesticides, equipment, and pesticide mixing, in addition to a concrete­
bermed equipment·wash pad which drains to the Sewer Drainage System (SWMU 
#38) (Ref. 48). According to facility representatives, pesticide 
containers are triple rinsed and the rinsate is saved for later use. Empty 
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cont.ainers do not go into the dumpster. They are taken to the Station 
Landfill (SWMU #3) by Pest Control Shop Employees. The NMCB pesticide 
storage building, which is inunediately adjacent to the Rinse Rack near Sea 
Bee Pesticide Storage (SWMU #41), appeared clean and well maintained at the 
time of the VSI. Sea Bee personnel reported that pesticides had not been 
applied for several months, since no one in their battalion had a pesticide 
applicators license. 

10. Stearn Suoply. The Utility Shop operates and maintains the 16 
boilers scattered throughout the base according to the NACIP report. Used 
for making steam and hot water, most of the boilers are fueled by No. 2 
diesel fuel which is stored in underground tanks adjacent to the boilers. 
No acid cleaning is required to clean the soft boiler sludge and soot 
because of the soft characteristics of the water supply. Between 1962 and 
1972, loose asbestos chipping from pipe insulation was removed and disposed 
of at the Station Landfill (SWMU #3) as a part of regular maintenance (Ref. 
48) . According to a facility representative during the VSI, this is an 
ongoing practice. 

11. Power Supply. Puerto Rico Water Resources Authority supplies the 
base with electric power, but 42 fixed standby and 18 portable generators, 
ranging from 3. 5 kilowatts (kw) to 850 kw, are available in case of 
emergency. All units operate on diesel fuel. Between 1960 and 1972, an 
estimated 1, 000 gallons of waste oil and 1 ton of other waste (wires, 
meters, gauges, windings, etc.) from generator maintenance were disposed of_ 
at the Station Landfill (SWMU 13) yearly. It is suspected that the non­
electric temperature gauges contained a small amount of mercury (Ref. 48) .­
The current practice is to sell the waste oil to a private contractor who 
recycles it, according to facility representatives. 

12. Air Conditioning and Refrigeration. Located in Building 1788, 
the Refrigeration and Air Conditioning Shop does repair and preventative 
maintenance for air conditioning units, in addition to household, 
commercial, and industrial refrigeration equipment. Waste sent to the 
Station Landfill (SWMU #3) averages 2.5 tons annually and consists of small 
parts, air conditioners, and empty 5-gallon cans of cleaning solution 
(Ref. 48) in addition to empty freon containers. 

13. Batterv Haintenance. The Public Works Department, AIMD, Weapons 
Department, and NMCB have battery shops whose primary purpose is the 
disassembly, reassembly, drainage, rinsing, recharging, and cleaning of 
batteries (Ref. 48). 

a. Public Works pepartment. The Transportation Division of the 
Public Works Department is responsible for maintenance and 
replacement of batteries in all Naval Station vehicles. 
Approximately 2, 300 batteries were disposed of at the Station 
~andtiJ.l (SWMU 13) from 1960 to 1973. Since then, all discarded 
batteries (approximately 20 per month) are drained of acid and 
sent to the DRMO Hazardous Waste Storage Facility (SWMU 117). The 
drained acid is neutralized in special acid-resistant containers 
(Ref. 48). In the Public Works Department yard the VSI team 
discovered a Battery Collection Area (SWMU #32) . Several dozen 
old batteries, most of them undrained, were stacked outside in the 
bed of a truck and on a pallet. 
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b. Aircraft Intermediate Maintenance Department (AIMDl . Two battery 
shops are operated by AIMD in Building 379. One handles small 
nickel-cadmium (NICAD) rechargeable batteries, but only to the 
extent of cleaning and charging. Batteries that will not hold a 
charge are returned to the manufacturer. The second shop cleans, 
drains, rinses, and recharges lead/acid batteries. Wastes, 
including concentrated sulfuric acid, acid-contaminated rinse 
waters and potassium hydroxide electrolyte, are discharged to the 
sewer system (SWMU t38) after the acids are neutralized with 
baking soda (Ref. 48). 

c. Weapons Department. Located in Building 378, the mission of the 
Weapons Department is to provide logistical support to the tenant 
activities and those units assigned to Roosevelt Roads for 
training. According to the NACIP report, silver cell batteries 
from torpedoes are returned to Kingsport, Washington for reworking 
or disposal (Ref. 48). 

d. Naval Mobile Construction Battalion. According to the NACIP 
report, approximately 30 to 40 batteries are sent to the DRMO 
Hazardous Waste Storage Facility (SWMU tl7) every six months from 
the Naval Mobile Construction Battalion. During the VSI, the 
Spent Battery Storage Building (SWMU t39) was observed. On a 
covered concrete pad, next to the building, spent batteries are 
drained by pouring the contents into an oversized funnel and 
collecting the battery acid below. The spent battery acid i::i 
stored inside the Spent Battery Storage Building (SWMU t39) . At 
the time of the VSI, battery shells were stacked next to the 
building. The batteries and battery acid go to the DRMO Hazardous 
Waste Storage Facility (SWMU tl7) for disposal. 

14. Fire Fighting Training. The Fire Division of the Air Operations 
Department provides fir:e protection and crash rescue response at Roosevelt 
Roads. The structural fire ::itation, built in the early 19601:1, i::i Building 
798 on Forrestal Drive. Building 827, located on the north ::iide of Runway 
6 between the 3, 000 and 4, 000-foot runway markers, is the aircraft crash 
rescue station, and has been u::ied since the early 1960s for fire fighting 
training (Ref. 48). Wa::ite oil h burned at the Fire Training Pit (S'NMU 
#14) in the course of fire fighting training. 

15. Medical and Dental Care. Medical and dental 
facilities are located in Buildings 1790 and 593 (Ref. 48). 
these two facilities are disposed of in several ways. 

health care 
Wa::ite::i from 

a. U.S. Naval Hospital. Located in Building 17 90, the U.S. Navy 
Hospital provides general clinical and hospitalization services 
for active duty Navy and Marine Corps personnel and their eligible 
dependents. Acute and long-term cases are sent off-base to better 
equipped hospitals. Solid wastes produced at the hospital are 
sealed in plastic bags and sent to the Station Landfill (SWMU t3) . 
Pathological and biohazardous wastes are burned at the permitted 
Hospital Incinerator (SWMU #15). Laboratory wastes go to the DRMO 
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Hazardous Waste Storage Facility (SWMU tl7), with the exception oi 
small amounts, which are washed into the Sewer Drainage System 
(SWMU t38) . X-ray solutions are processed for silver recovery and 
then flushed into the Sewer Drainage System (SWMU #38) (Ref. 48). 

b. Dental Facilities. According to the NACIP report, dental 
facilities are located at bot~ the Naval Hospital and at the U.S. 
Regional Dental Center. Both facilities produce similar wastes in 
comparable quantities. Developing solution is poured down the 
drain to the Sewer Drainage System (SWMU t38), while spent fixing 
solution and scrap amalgam are sent to the DRMO Hazardous Waste 
Storage Facility (SWMU tl7) for metals recovery (Ref. 48). 

16. Water Treatment. The Naval base water treatment plant (Building 
88) has been in operation for over 30 years according to the NACIP report 
(Ref. 48). It has the capacity to treat 4 million gallons a day using pre­
chlorination, coagulation, sedimentation, filtration, and final chlorina­
tion. The amount and type of waste, mainly water from filter backwash and 
sludge from the sedimentation tanks, has been fairly consistent over the 
lifespan of this plant. Adjacent to the plant are two specially 
constructed lagoons (SWMU #42) which receive daily backwash from the 
filters, as well as sludge from the treatment system sedimentation basins. 
By plant design, decanted backwash is returned to the front of the plant 
which enables the recovery of wash water. Sludge (river mud containing 
aluminum sulfide and lime) is discharged into the adjacent lagoons (SWMU 
#42) at a rate of 150 tons per year of dry sludge (Ref. 48). The Water 
Treatment Plant operator stated during the VSI that the source water is 
piped in from the mountains to the west. Although owned by the Navy, the 
Water Treatment Plant is operated by a contractor. 

17. Wastewater Treatment. Domestic sewage and some stormwater flow 
is processed through one of three wastewater treatment plants on base. The 
Capehart Area Wastewater Plant (SWMU #27), Bundy Area Wastewater Plant 
(SWMU #28), and Industrial Area Wastewater Plant (SWMU t29) comprise this 
NPDES permitted wastewater treatmer.t system. The Bundy Area and Industrial 
Area Wastewater Plants (SWMUs t28 and t29) use a trickling filter system 
with final chlorination before effluent discharge to surface water. Both 
units are designed to maximize gravitational pull of wastewater through the 
system. It is likely that the Capehart Area Wastewater Plant (SWMU #27) is 
similar in design. Influent reaches the wastewater treatment system 
through the Sewer Drainage System (SWMU t38) and is discharged through 
Naval Station Outfalls (AOC D) as treated effluent. All three wastewater 
treatment plants are in violation of Puerto Rico Environmental Quality 
Board regulations (Ref. 50). Because Reference 50 is undated and reports 
no specific violations, it is not possible to determine how long these 
units have been in violation and the reasons for violation. However, the 
VSI team was informed by a plant operator that all three had been in 
violation for an extended period of time. 

18. Specialized Installation Operations. Several specialized 
operations are conducted by various organizations at the facility including 
veterinary services, garage and gas station facilities, Water Security 
Patrol, Army Reserves, and the Navy Courier Service Detachment. A 
description of the services and any wastes generated follows. 
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a. Veterinary Services. According to the NACIP study, the Veterinary 
Services Section offers small and large animal veterinary services 
in addition to conducting meat and food inspections at the Navy 
Exchange and the commissary. Approximately 2S small animals are 
buried at the Station Landfill (SWMU #3) per month (Ref. 48). 

b. Navy Exchange Garage and Gas Station Facilities. The Navy 
Exchange operates two service areas: a garage and gas station 
facility in the Bundy Area, and a gas station near the base fire 
department, north of the Industrial Area. Each facility has three 
underground fuel tanks of approximately 10, 000 gallon capacity. 
At the Bundy facility a private contractor removes waste oil, 
spent batteries, and tires. The remaining tires, empty quart oil 
cans, and waste cardboard are disposed of at the Station Landfill 
(SWMU #3). Machinery or resellable parts are stored in the DRMO 
yard until resale (Ref. 48) . Specific information regarding the 
Industrial Area gas station was not available in the PR file 
material; nor did facility representatives provide additional 
specific information during the VSI. 

c. Water Security Patrol (WASP! . Established in 1983, the Water 
Security Patrol is under the command of Surface Operations and is 
responsible for waterfront security. Fueling is done at the fuel 
pier loading facility. Waste generated from routine maintenance 
of boats and outboard motors is considered minimal, consisting of 
small amounts of oil, solvents, soaps, etc., all of which is 
disposed at the Station Landfill (SWMU #3) (Ref. 48) . 

d. U.S. Army Reserves - 390 Terminal Transfer Company. The mission 
of the 390 Terminal Transfer Company is to train reserves on 
weekends in material handling and transport, and for qualification 
for various motor vehicle class licenses. Although training in 
cargo handling is conducted, no cargo is actually handled. 
However, about one SS-gallon drum of waste oil from vehicle 
maintenance is picked up by a DRMO contractor every three months 
(Ref. 48). 

e. U.S. Apny Reseryes - 699 Engineering Company. The mission of the 
699 Reserves Engineering Company is to provide port construction 
training. Four landing craft-type units, as well as land 
vehicles, are available to the reserves. Maintenance of the 
watercraft is handled by Surface Operations. Land vehicle 
maintenance generates about five gallons of waste oil per month, 
which is picked up by a DRMO contractor (Ref .. 48). 

f. U.S. Navy Courier Service Detachment. The mission of the 
detachment is to provide transportation and handling of special 
classified documents in a manner similar to a private service such 
as Federal Express. Wastes generated from this service are 
considered by the Navy to be minimal, consisting of general office 
waste and shredded paper which is picked up and disposed of by a 
private contractor (Ref. 48). 
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B. Ordnance Operations 

1. Torpedo Shop. All ordnance for disposal from the Torpedo Shop (AOC 
A) is taken offsite by the Explosive Ordnance Disposal (EOD) detachment to 
the Vieques Naval Ammunition Facility (NAF) for proper disposal. Ordnance 
items include propellants, igniters, carbon dioxide bottles with squibs, 
explosive bolts, rocket motors, ignition separator assemblies (ISAs), and 
piston motors. Formerly, ISAs were burned off in the office ashtrays. 
Before 1968, explosives from this activity were disposed of in the Station 
Landfill (SWMU t3l or in the ocean. None of the torpedoes prepared by this 
activity are armed with warheads (Ref. 48). The Torpedo Shop is considered 
a "unique military operation" by the Navy. At the time of the VSI, the VSI 
team was informed of unanticipated security cl ea ranee regulations 
associated with this operation and, therefore, was not able to proceed with 
the visual inspection of the Torpedo Shop. 

2. Weapons Department, Naval Stat ion Roosevelt Roads. The Weapons 
Department, located in Building 378, is responsible for receipt, storage, 
maintenance, transport, and disposal of ordnance as well as providing 
logistical and administrative support regarding ordnance activities. 
Ordnance disposal is through Explosives Ordnance Disposal (EOD) which takes 
place on Vieques Island (Ref. 48). 

3. Radiological Operations. According to the NACIP report, the Naval 
Electronics Engineering Center uses low-level isotopes to calibrate fleet 
electronic instruments twice a year. The Department of Energy monitors 
these activities. Electron-generator type X-ray machines, which produce no 
radiological waste, are used by the Naval Hospital and the Naval Regional 
Dental Center. The hospital laboratory uses small amounts of low-level 
radioisotopes, such as iodine (Ref. 48). Facility representatives could 
not determine if wastes were being generated by these facilities. 

Wastes Handled and Waste Management Practices 

Waste management operations at the Roosevelt Roads facility include 
activities involving the Defense Reutilization and Marketing Office (DRMO), 
operation of storage lots and scrap yards, and management of PCBs, 
pesticides, petroleum, oil, lubricants (POL), and various other hazardous 
wastes. A discussion of the wastes generated and waste management 
practices follows. Table 3 provides a composite of wastes generated and 
specific disposal practices. 

1. Wa§te Management. Waste management practices at Roosevelt Roads 
are discussed in the following section. The primary waste management units 
or practices include the Defense Reutilization and Marketing Office and the 
numerous temporary accumulation areas at the facility. 

a. Defense Reutilization and Marketing Office <DRMQl. The DRMO at 
Roosevelt Roads transports, stores, and disposes of both materials 
and wastes from all base operations from the Naval Ammunition 
Facility (NAF) and Atlantic Fleet Weapons Training Facility 
(AFWTF) on Vieques, from other Department of Defense facilities on 
Puerto Rico and from Puerto Rico National Guard units. Materials 
stored in the open include office furniture, clothing, vehicles, 
salvage d,rums, and hazardous material. Materials are stored in 
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Table J. Waste Management Practices at U.S. Naval Station Roosevelt Roads, PR. 

Process 

Painting 

. 
Paint Stripping 

Degreasing and . 
Solvent Cleaning 

Machining 

Printing 

Photograph Developing 

Electrical i Elec­

tronic Equipment 

Repair 

Calibration 

Power Generation 

Navy Exchange Garage 

' Gas Station 

racilities 

. 

Disposition 

Station Land!ill (SWMU f)) 

Ignitable Storage facility (SWHU 118) 

Station Land!ill (SWMU tJ) 

Ignitable storage racility (SWMU tl8) 

Offsite disposal by private contractor 

Ignitable Storage racillty (SWMU tlBJ 

· Of !site disposal by DRMO contractor 

. Station Landfill (SWHU fJ) 

Station Landfill (SWHU tJ) 

Of!site disposal by private contractor 

O!!site recycling by DRHO contractor 

Offsite disposal by DRHO contractor 

Station Landfill (SWMU f 3) 

Recycled through a private contractor 

Deposited in Oil Spill/Oil Water 

Separator (SWMU 1241 which is 

pumped out by a DRMO contractor 

Washed into Sewer Drainage system 

(SWMU 138) and eventually discharged 

from Naval Station Outfalls (AOC Dl 

Station Landfill (SWMU f)) 

Recycled through a private contractor 

Offsite disposal by private contractor 

Station Landfill (SWMU f)) 

-- continued --
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Wastes Generated 

Scrap wood pieces, empty paint cans 

Waste paint 

Paint scrapings 

Paint stripping compounds, corrosion 

prevention compounds, metal 

conversion compounds 

Waste oil, solvents, degreaser 

Corrosion inhiblting compounds, PD-680 

(mineral oil solvent), methyl ethyl 
<etone (MEK) 

Dry cleaning solvent, alcohol, aliphatic 

naptha, technical xylene, methyl ethyl 

<etone (MEK), OTTO Fuel II. Agentine, 

alcohol (Neosol), sodium sul!lde, 

acetone, denatured ethyl alcohol, 

silver cell batteries, waste oil, 

contaminated clothing, detergent 

Metal pieces, welding material, small 

grease and oil containers 

Cleaning rags (soiled with rubber-based 

ink) 

Minor amounts o! lubricating oil 

f'ilm (recycled !or silver recovery) 

Transformer oil (PCB) 

Cables, wires, conduits, receptacles, 

ballasts, bulbs, grease and oil con­

tainers, minor amount• of solder and 

lead, small electronic transformers 

(no PCBs), low voltage batteries, 

power tube• containing beryllium 

insulators (approximately 12 per 

month) 

Spent cleaning fluid• 

small amount• of oil and hydraulic fluid 

Small amount• of oil and hydraulic fluid 

Wires, meters, gauges, windings, etc. 

Wasta oil 

Waste oil, spent batteries, tires 

Empty quart oil cans, tires, waste 

cardboard 



Table 3. Continued. 

!?recess 

Battery Maintenance 

Medical ' Dental Care 

!?est Control 

Steam Supply 

Veterinary Services 

Air Conditioning ' 

Refrigeration 

fire Fight:ng 

Training 

Water Treatment 

Disposition 

Hazardous Waste Storage facility 

(SWHU t l 7) 

Returned to manufacturer !or reworking 

or disposal 

Released to Sewer Drainage System 

(SWMU t3B) and eventually discharqed 

from Naval Station Outfalls (AOC D) 

Hazardous Waste Storage facility 

(SWMU tl 7) 

Station Landfill (SWMU tJ) 

Hospital Incinerator (SWMU tlSJ 

Released to Sewer Drainage System 

(SWHU tJBJ and eventually discharged 

from Naval Station Outfalls (AOC D) 

Station Landfill (SWMU tJJ (after 

triple rinse) 

Station Landfill (SWHU t3) 

Station Landfill (SWMU t3) 

Buried on stable property 

. Station Landfill (SWMU t3) 

Burned at fire Training Pit (SWMU tl4) 

then washed into Fire Training !?it 

Oil/Water Separator (SWMU tl2) 

Water Treatment Plant Sludge Lagoons 

(SWMU t42) 

Wastewater Treatment Processed through Naval Station 

Wastewater Plants (SWMUs t27, t2B, 

t29) and eventually discharged from 

Naval Station Outfalls (AOC 0) 

Ordnance Activities Explosive Ordnance Disposal (EOO) 

on Vieque• Island 

Water Security l?atrol • Station Landfill (SWMU t3) 

(WASP) 

u.s. Army Reserves Offsite disposal by DRMO contractor 

U.S. Navy Courier • Offsite disposal by private contractor 

Wastes Generated 

Battery acid, drained batteries 

Rechargeable and silver cell batteries 

Acid contaminated rinse waters 

(neutralized with baking soda), 

potassium hydroxide electrolyte 

Laboratory wastes 

Solid wastes sealed in plastic baqs 

Bioloqical and patholoqical wastes 

Small amounts of laboratory waste 

Empty pesticide containers 

Asbestos from pipe insulation 

Approximately 25 small animal 

corpses monthly 

Approximately two her••• per year 

Small parts, air conditioners, empty 

containers of cleaning solution 

and freon 

Waste oil 

River mud containing aluminum 

sulfide and lime 

Domestic sewage 

Propellants, igniters, co
2 

bottles 

with squibs, explosive bolts, rocket 

motors, ignition separator assemblies 

(ISAs), piston motors 

Small amounts of oil, solvents, soaps 

Approximately 280 gal. waste oil/year 

General office waste and shredded paper 

Some wastes may be released to the Sewer Drainage System (SWMU t38) and eventually discharged from Naval 

Station Outfalls (AOC D). 
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designated areas, and numbered and moved according to a manifest 
system (Ref. 48). Disposal depends upon the nature of the 
material and entails auctioning, sending materials to other 
goverrunent agencies, or removal by a contractor. Housing two 
RCRA-permitted units (SWMUs #17 and 118), the DRMO yard is located 
on Forrestal Drive, south of the intersection of Forrestal Drive 
and Tow Way Road. The DRMO Hazardous Waste Storage Facility (SWMU 
#17) is contained inside Building 1973 and is used to store all 
nonflammable hazardous waste. The Ignitable Storage facility, 
Building 2009 (SWMU #18), is a small metal building inside the 
fenced DRMO yard, which stores all flammable hazardous waste. 
Immediately adjacent to Building 2009 is an open area, Past DRMO 
Hazardous Waste Storage (SWMU t25), that is presently used to 
store hazardous materials. Approximately 1, 000 gallons of acid, 
bases, paints, thinners, and sealing compounds, as well as 10 to 
lS SS-gallon drums of waste oils, are received at DRMO monthly 
(Ref. 48). According to facility representatives, DRMO contracts 
the services of transportation and offsite disposal for all 
hazardous wastes. 

b. Storage Lots and Scrap Yards. Storage lots and scrap yards are 
primarily associated with the Public Works Department, Supply 
Department, DRMO, Naval Mobile Construction Battalion (NMCB) and 
the dry dock area. The Transportation Division of the Public 
Works Department maintains a storage yard adjacent to the Public 
Works Department Building (Building 31) where the Waste Oil 
Collection Area (SWMU 131) and Battery Collection Area (SWMU t32) 
were observed at the time of the VSI. Items stored at the Public 
Works Transportation Division and Supply Department storage yards 
are generally vehicles and construction equipment. The Pole 
Storage Yard (SWMU 146) located behind Building 2042 is a Public 
Works storage yard that was noted during the VSI to be a telephone 
pole and insulator storage area. Adjacent to the Pole Storage 
Yard is the Transformer Storage Area (AOC Cl in the former 
location of Navy Exchange Warehouses 40, 41, and 42. The Former 
Paint Storage Building (SWZ.IU #6), now empty, and Former PWD 
Storage Area (AOC B), a collapsed building, are located in an 
unfenced yard in the vicinity of the dry dock. Naval Mobile 
Construction Battalion (NMCB) yards store fuels, oils, 
construction equipment and chemicals (Ref. 48), and some waste, as 
in the case of the Spent Battery Storage Building (SWMU t39) and 
the Seabee Oil Collection Area (SWMU #40) . 

2. Wastes Generated. The primary wastes generated at the facility 
include hazardous wastes, PCBs, petroleum products (e.g., lubricants, oils) 
and pesticides. The generacion of these wastes is discussed as follows. 

a. ~- The process of testing and, if necessary, replacing all 
transformers on base started in 1981 and should be completed 
during 1988-1989 (Ref. 23). For this reason there is a PCB 
Storage Compound (SWMU Ul) where PCB-contaminated and possible 
PCB-contaminated items are stored indoors on a curbed concrete pad 
in an area surrounded by a cyclone fence. Past release to the 
ground outside this unit has been documented (Ref. 48) and is 
noted in this report as PCB Spill Area (SWMU t4S) . Another 
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possible PCB storage area is the Transformer Storage Area (AOC Cl . 
Release of transformer oil to the ground was observed at this unit 
during the VSI. Approximately 150 feet north of the Transformer 
Storage Area (AOC Cl is the Pole Storage Yard (SWMU t46), which 
was used to store transformers and drums containing PCB­
contaminated materials, according to the NACIP report (Ref. 48). 
No transformers or drums were observed during the VSI. Substation 
2, noted in this report as Transformer Maintenance Area (SWMU 
#10), was observed to have release to the soil. According to the 
NACIP study, PCB-contaminated items have been disposed of at the 
Station Landfill (SWMU #3) . 

b. Pesticides. Past and present pesticide waste storage areas 
include the Old Pest Control Shop (SWMU #13) and Pesticide Waste 
Storage (SWMU #19). According to facility representatives, 
closure plans are forthcoming for Pesticide Waste Storage (SWMU 
#19) which is used to store outdated pesticides. The New Pest 
Control Shop was not observed during the VSI but, according to the 
NACIP study, it houses insecticides, herbicides, and rat poisons 
and has separate areas for pesticide storage and mixing. 
According to facility representatives, pesticide containers are 
triple-rinsed before being taken to the Station Landfill by shop 
employees. The rinsate is treated as a material and is added to 
the next batch when that particular pesticide is needed. The Old 
Pest Control Shop (SWMU #13) no longer stores pesticides and, 
according to the president of the Navy Scuba Diving Club, was 
"decontaminated" before being used as their headquarters. 

c. Petroleum. OiL Lubricants CPOLl . Because petroleum, oil, and 
lubricants are essential to equipment function, maintenance and 
repair, POL storage, transportation, and disposal goes on 
throughout the entire base. In addition, Roosevelt Roads serves 
as an important refueling station for all NATO ships and, 
therefore, must maintain a large store of fuel. Numerous releases 
to soil and surface water associated with fuel storage are cited 
in this report (for example, SWMUs t7, t8, and f9). The 
maintenance and repair of aircraft generates considerable waste, 
observed during the VSI as the Waste Oil Drum Storage Area (SWMU 
t37), vc-8 Waste Storage Pad (SWMU t34), and Aerial Target Systems 
Department Drainage Ditch (SWMU t44) . Oil/water separators are a 
common means of reclaiming waste POLs for recycling or disposal. 
The Fire Training Pit Oil/Water Separator (SWHU tl2), Aircraft 
Wash Rack Oil/Water Separator (SWMU t35), and Drone Fuel Drain 
Oil/Water Separator (SWMU #4) were observed during the VSI. When 
there is a spill in the harbor, SWMUs t21 through #24, known 
collectively as the Oil Spill Removal System, contain and remove 
the waste oil. In the days before oil/water separators were used 
as a matter of course, waste POLs were disposed of at random. The 
Army Cremator Disposal Site (SWMU fl), Langley Drive Disposal Site 
(SWMU t2), Station Landfill (SWMU #3), and Abandoned Engine Oil 
Drums (SWMU t26) were all used for POL disposal. Waste POLs are 
burned at the Fire Training Pit (SWMU fl4). As a matter of 
course, waste POLs do not pass through DRMO, but are transported 
offsite for reclamation or disposal by either private or DRMO 
contractors. 
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d. Hazardous Wastes. Hazardous wastes were observed to be stored at 
the AIMD Hazardous Waste Storage Pad (SWMU #33), DRMO Hazardous 
Waste Storage Facility (SWMU #17), and Ignitable Storage Facility 
(SWMU #18) . According to the NACIP study, other areas, including 
the Army Cremator Disposal Site (SWMU #1), Langley Drive Disposal 
Site (SWMU #2), and Station Landfill (SWMU #3), are suspected of 
having been used for hazardous waste disposal. Roosevelt Roads 
has two RCRA permitted hazardous waste units, the DRMO Hazardous 
Waste Storage Facility, and the Ignitable Storage Facility (SWMUs 
#17 and #18, respectively). Table 4 lists hazardous wastes stored 
in SWMUs #17 and #18 at the DRMO facility. 

History of Releases 

There have been various release events at the Roosevelt Roads 
facility. Specifically, in their NACIP study report (Ref. 48), the U.S. 
Navy documented releases of fuel, PCBs, pesticides, and other as yet 
unidentified materials. These instances are described below. 

Three unlined landfills (SWMUs #1, #2, and #3) have been in operation 
for overlapping periods of time beginning in the 1940s up until the 
present. Corroded SS-gallon drums of unidentified substances, pesticides, 
asbestos, solvents, and contaminated OTTO Fuel II have been disposed of at 
these units (Ref. 48). 

Numerous releases have been identified with the Tow Way Road Fuels 
Farm (SWMU #7), including 420,000 gallons of Bunker C fuel released to soil 
and surface water in the 19SOs, approximately 65,000 gallons of diesel fuel 
released to soil in 1978, approximately 91, 000 gallons of JP-5 (aviation 
kerosene) released to soil and surface water in November 1986, and an 
estimated 420,000 gallons of diesel fuel released to the soil over a 15 to 
20 year period. 

In the early 1970s between 4,000 and 7,000 gallons of Bunker C fuel 
sludge was buried in unlined pits, which are identified in this report as 
Tow Way Road Disposal Pits (SWMU #8). Approximately 30, 000 to 40, 000 
gallons of leaded sludge were buried in unlined Leaded Sludge Pits (SWMU 
#9). 

Over a period of years (not extending beyond 1978) a maximum of 3,000 
gallons of PCB-contaminated transformer oil was poured on the ground at the 
Transformer Maintenance Area (SWMU #10) and an estimated 1,600 gallons was 
poured out at PCB Spill Area (SWMU #45) . 
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Table 4 

HAZARDOUS WASTES 
at 

Date: 0'1/?r./Hll 
H c v i ~; i on N o . : U 

Section c 

NAVAL STATION ROOSEVELT ROADS (Ref. 59) 

.WASTE DESCRI PTIOf'! 

Beryllium Dust 

Lithium/Sulfur Dioxide l3•1tterics 

Nickel/Cadmium n~tteries 

Mercury Uattertes 

Mercury Batteries in Acetic Acid 

A'fON Datter ies 

Alkaline O~t~e~ies 

Lead/Acid Oattcrle~ 

Lead/Acid Batteries (Drained) 

Dattery Electrolyte 1 

Acetic Acid 

Chromic Acid (Alodine) 

Hydrochloric Acid 

Sulfuric Acid 

Ammonium lly<.ll"ox idc 
·1 

Cleaninq Compound'-

Mercury 

J Alasting Booth Oust 

Gasoline (UnlP.aded) 

Petroleum Fuels (I~aded) 

Jet Fuel (JP-4 or JP-5) 

2-21 

WASTE 
N V.t11JY I~ 

PO 1 ~i 

DOOJ 

DOO ·1; DOU6 

0009 

000?./ 0009 

0002 

IJO 0?. 

IJ002/DOOB 

0008 

000~/DOOU 

[)(102 

0002/0007 

0002 

0002 

JJOU2 

1)002 

Ul'J l/IJU(J':J 

0007/l>OCJO 

DOOl 

DOOl/llOOB 

0001 

~.; i\.';T E 
l_;_QJJ_l~ 

II 

I~ 

II, 'I' 

'I' 

C, 'L' 

c 

c 

c I 'I' 

T 

C, 1' 

c 

c, 'J' 

c 

c 

c 

c 

'I' 

'I' 

I 



Table 4 

HAZARDOUS WASTES 
at 

Date: 04/26/BB 
Revision No.: o 
Section c 

NAVAL STATION ROOSEVELT ROADS (cont.) (Ref. 59) 

Kerosene (contaminated) 

Adhesives 4 

Calibration Fluid 

DOOl 

DOOl 

DOOl 

Cleaning Compound (Mineral Spirits) DOOl 

Isopropyl Alcohol 

Sealing Compound 

Icing Inhibitor 

Inspection Penetrant 

Decontaminating Agent, STB 

Denatured Alcohol 

Duplicating Fluid 

Waste Paints5 

. . t 6 Pa1nt1ng Was es 

Chlordane 

Malathion (with carrier solvent) 

Photographic Developer 

Photographic Fixer 

Photographic Toners 

Photographic Hardener 

Photographic Stabilizer 

2-22 

DOOl 

D001/F003 

DOOl 

D001/F003 

D003 

0001 

0001 

0001 

0001/D002 
0007/DOOB 
F002/F003 
FOOS 

U036 

0001 

0002/0011 

0002/0011 

0001 

0011 

0011 

I 

I 

I 

I 

I 

I 

I 

I 

R 

I 

I 

I 

T - , 
c, 
'I' 

T 

I 

C, T 

c, 'I' 

I 

T 

'l' 



Table 4 

HAZARDOUS WASTES 
at 

Date: 04/26/88 
Revision No.: o 
Section C 

NAVAL STATION ROOSEVELT ROADS (cont.) (Ref. 59) 

Photographic Starter 0011 T 

Photographic Replinisher 0002/0011 c, 

Photo Auto Reversal Chemical 0011 T 

Hypo-Solution (NH4)2S203 0011 T 

Hypo-Solution Na 2s 2o3 - 5H2o 0011 T 

Corrosion Inhibitor 0001 I 

Naphtha 0001 I 

Acetone F003/U002 I 

Ethyl Ether F003/U117 I 

Isobutanol F005/Ul40 I I 

Methanol F003/U154 I 

Methylene Chloride F001/F002 T 
uoeo 

Methyl Ethyl Ketone (MEK) F005/Ul59 I, 

Tetrachloroethylene F001/F002 T 
U210 

Toluene F005/U220 T 

1,1,1 Trichloroethane F001/F002 T 
U226 

Trichloroethylene F001/F002 T 
U228 

Trichlorofluoromethane F002/Ul21 T 
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Table 4 
HAZARDOUS WASTES 

at 

Date: 04/26/88 
Revision No.: o 
Section c 

NAVAL STATION ROOSEVELT ROADS (cont.) (Ref. 59) 

Trichlorotrifluoroethane 

Xylene 

Chlorinated Flourocarbons 

1,1,2-Trichloroethane 

MEK and Paint 

Paint Removers 

Dye Penetrant 

Carbon Remover 

Dry Cleaning Solvent (PD-680-I) 

Stoddard Solvent 

Inspection Penetrant 

Petroleum Lubricant 

Aerosol Cans (Partially Full) 

Miscellaneous Waste Ignitables 

Miscellaneous Waste Acids 

Miscellaneous Waste Caustics 

Miscellaneous Waste Reactives 

7 Misc. Halogenated Solvents 

Misc. Halogenated Solvents8 
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F002 

F003/U239 

FOOl 

F002/U227 

F005/D007 
D008 

D002/F002 

DOOl/FOOl 
F002 

F002 

0001 

0001 

0001/F002 

0001 

0001/FOOl 
F002/F003 
FOOS 

0001 

0002 

D002 

0003 

F001/F002 

F001/F002 

T 

I 

T 

T 

I I T 

C, T 

I, T 

T 

I 

I 

I, T 

I 

I, T 

I 

c 

c 

R 

T 

T 



NOTES: 

Date: 04/26/88 
Revision No.: o 
Section C 

Tal)le 4 

HAZARDOUS WASTES 
at 

NAVAL STATION ROOSEVELT ROADS (cont.) (Ref. 59) 

Misc. Non-Halogenated Solvents FOOJ/FOOS 

Miscellaneous POL's9 0001/FOOl 
F002/FOOJ 
FOOS 

Magnesium Batteries 0003 

Grease Contaminated with Oils 0001/0007 
0008 

Freon Contaminated Hydraulic Fluid F002 

I, T 

I, T 

R 

I, T 

T 

1. Battery electrolyte refers to the sulfuric acid/water mixture 
drained from lead acid batteries. 

2. Cleaning compound refers aircraft surface cleaning compound 
whose NSN# is 6850-00-935-0995, and is commonly known as 
TURCO. 

J. Blasting booth dust is the spent sandblasting media which 
includes glass beads contaminated with heavy metals. 

4. Adhesives refers to variety of adhesive materials that 
contain low flash point solvents. 

5. Waste paints include acrylics, enamels, epoxy paints, 
lacquers, oil based paints, polyurethane paints, varnish, 
primers, deck coating, and shellac. 

6. Painting wastes refers to waste paints or painting related 
materials that are contaminated with one or more of the 
following materials: oils, thinners, dirt, halogenated 
solvents, non-halogenated solvents, corrosive strippers and 
heavy metals. 

7. Mixed waste containing, before use, a total of 10% or more of 
the F-listed halogenated solvents. 

a. Mixed waste containing, before use, less than a total of ioi 
of the f'-listed halogenated solvents. 

9. POL's (Petroleum, Oils, and Lubricants) potentially 
contaminated with one or more ignitable wastes or F-listed 
solvents . 

2-25 



3.0 ENVIRONMENTAL SETTING 

Location and Surrounding Land Use 

The Naval Station Roosevelt Roads (NAVSTA) is located on the extreme 
eastern coast of Puerto Rico near the municipality of Ceiba, approximately 
33 miles southeast of the capital City of San Juan. The nearest major town 
is Fajardo, which is 10 miles north of the station. 

NAVSTA occupies 8,055 acres and is bordered on all sides but the west 
by the Caribbean Sea. Immediately to the west of the station and adjacent 
to its western boundary is the town of Ceiba (Figure 1) . The land to the 
southwest is used for agricultural purposes and includes Bosque Estatal de 
Ceiba, which is a mangrove forest. Along the station's western border, from 
south to north, are several settlements including Esperanza, Daguao, 
Quebrada Seca, Aguas Claras and Ceiba. The town of Ceiba is the largest 
(27.5 square miles) with a population of 15,000 people. Land use in these 
adjacent areas is primarily residential, with some commercial uses 
interspersed. There are no industrial uses adjacent to the station (Ref. 
48) . 

Climate and Meteorology 

The climate of the Roosevelt Roads area is characterized as warm and 
humid, with frequent showers occurring throughout the year. Consistent 
easterly trade winds blow throughout the year and moderate the temperature. 
The mean annual temperature ranges from 88 • F in August to 64 • F in 
January. Rain usually occurs at lea.st nine days in every month, with an 
average of 60 inches per year. A dryer winter season occurs from December 
through April. The hurricane season is from mid-June through mid-September, 
with maximum winds exceeding 95 knots during severe hurricanes. An average 
of two tropical storms per year occurs in the area, one of which usually 
reaches hurricane intensity (Ref. 48) 

Surface Water 

Originating in the Sierra de Luquillo mountains to the west, surface 
waters generally flow eastward across Roosevelt Roads in a network of 
rivers and streams that eventually reach the Caribbean Sea. Surface waters 
generally have high turbidity and naturally-occurring organics due to the 
periodic heavy rains which can easily erode soils from steep slopes, 
exposed areas, and disturbed stream beds. The Daguao River and Quebrada 
Seca Stream collect surface waters from the hills immediately north of the 
station, and in periods of heavy rain, on-station flooding occurs. 
Increased development in the town of Ceiba, especially in areas adjacent to 
the station's northern border, has significantly increased the surface 
runoff reaching the station, causing ponding and erosion in the northern 
parts of the Naval Station. The Daguao-Quebrada Seca watershed covers an 
area measuring approximately 7.6 square miles (4,864 acres) (Ref. 48). 
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Topography and Surface Drainage 

The regional area of the Naval Station consists of an interrupted 
narrow coastal plain with small valleys extending from the Sierra de 
Luquillo Range, which has been deeply eroded by stream.s into valleys 
several hundreds of feet deep. Slopes of 30" to 45" are not uncommon. The 
Station elevation ranges from sea level to 295 feet. There is a series of 
three hilly areas on the station (Figure 4), two of which separate the 
southern airfield area from the Port/Industrial, Housing, and Personnel 
Support areas. The third set of hills is in the Bundy area. These ridge 
lines not only separate sections of the station, but also dictate the 
degree of allowable development. Relief near the coast is low and lagoons 
and swamps are corrunon (Ref. 48). 

Soils, r.eoloqy, and Hydrogeology 

The soil associations found at the Naval Station are predominantly of 
two types typical of humid areas, namely the Swamps-Marshes (SM) 
Association and the Mabi-Rio-Arriba-Cayagua (MRAC) Association. These two 
associations cover one half of the station's surface area and are equally 
distributed. The remaining area is covered primarily by the Descalabrado­
Guayama (DG) and Caguabo-Mucara-Naranjito (CMN) associations (Ref. 48). 

The SM Association consists of deep, sandy or clayey soils, that are 
very poorly drained. They contain organic matter from decaying mangrove 
trees. This association is found in level or nearly level areas that are 
slightly above sea level but are wet. When the tide is high, they are 
covered or affected by saltwater or brackish water. These soils are 
under lain by coral, shells, and marl at varying depths. The high 
concentration of salts inhibits the growth of vegetation, with the 
exception of mangrove trees, and in small scattered patches, other salt­
tolerant plants (Ref. 48). 

The MRAC Association consists generally of deep, somewhat poorly 
drained and moderately well drained, nearly level to moderately steep soils 
found on foot and side slopes, terraces, and alluvial fans. These soils 
are basically clayey, and are located predominantly in the areas 
surrounding Ofstie Field (Ref. 48). 

The DG Association generally consists of shallow, well drained, 
strongly sloping to very steep soils on volcanic uplands. Soils of this 
association are found primarily in the hilly areas located directly inland 
and adjacent to the soils of the SM Association (Ref. 48). 

The CMN Association consists generally of shallow and moderately 
deep, well drained, sloping to very steep soils on volcanic uplands. This 
association is represented at the Naval Station by the Sabana series, which 
are found on the side slopes and hilly terrain west of Langley Drive in the 
Fort Bundy area. Steep slopes, susceptibility to erosion, and depth to 
bedrock are the main limitations of these soils; thus, their use is limited 
to pasture and woodland (Ref. 48). 

The remaining soils on the station consist mainly of deep and 
moderately deep, well drained soils on nearly level to low rolling hills. 
In some areas, the soils are strongly sloping and poorly drained (Ref. 48). 
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The underlying geology of the station area is predominantly volcanic 
composed of lava and tuff, as well as sedimentary rocks derived from 
discontinuous beds of limestone. The volcanic rocks and interbedded 
limestones have been complexly faulted, folded, metamorphosed, and intruded 
by dioritic rocks. This complex geological restructuring occurred sometime 
after the deposition of the limestone, when Puerto Rico was separated from 
the other major Antillean Islands by block faulting and was arched, 
uplifted, and tilted to the northeast (Ref. 48). 

In addition to the predominant volcanic and sedimentary rock, the 
northwestern and western sectors of the base are underlain by 
unconsolidated alluvial and old alluvial deposits from the Quaternary 
period (Ref. 48) . 

The primary geologic formations on and near NAVSTA Roosevelt Roads 
are various beach deposits, alluvium, quartz diorite and granodiorite, 
quartz keratophyre, the Daguao formation, and Figuera lava. The station is 
traversed by the Pena Pobre fault zone (Ref. 48). 

Little information exists concerning the hydrogeology of NAVSTA 
Roosevelt Roads. Some wells were developed upgradient of the station in 
Ceiba, but were abandoned due to high levels of salinity. The principal 
aquifer of concern underlying Roosevelt Roads is alluvium consisting of 
lenticular beds of clay, sand, gravel, and rock fragments. These deposits 
are generally less than 100 feet thick and overlie the Daguao Formation, a 
massive, interbedded unit composed of volcanic breccia, lava, and 
subordinate volcanic sandstone and crystal tuff. According to the NACIP 
study, the water table is very near the surface (i.e., less than 10 feet) 
and, in places, at depths of two feet or less (Ref. 48) . Groundwater 
present in the alluvial aquifer was formerly . used to irrigate sugar cane 
fields, but is currently not utilized (Ref. 3la). 

In June 1975, six observation wells were constructed at the Station 
Landfill (SWMU t3). The wells ranged in depth from 7.4 to 14.3 feet below 
ground surface. Depth to water in the wells, measured on two occasions 
(June 17, 1975 and July 1, 1975), ranged from 0.65 to 12.5 feet below 
ground surface. Water quality analysis was also provided, and indicated 
the groundwater to be relatively salty with chloride concentrations as high 
as 20,000 mg/l and total dissolved solids concentrations as high as 31,700 
mg/l (Ref. 37). 
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4.0 DESCRIPTIONS OF SOLID WAS'l'E MANAGEMEN'l' UNITS AND 
OTHER AREAS OF CONCE!m 

The SWMUs and other AOCs identified during the PR are listed below. 
Descriptions and known details of the units are given in the following 
section. 

Descriptions of Solid Waste Management Units and Other Areas of Concern 

Solid Waste Management Units 

1. Army Cremator Disposal Site 
2. Langley Drive Disposal Site 
3. Station Landfill 
4. Drone Fuel Drain Oil/Water Separator 
5. Dumpsters 
6. Former Paint Storage (Building 145) 
7. Tow Way Road Fuels Farm 
8. Tow Way Road Disposal Pits 
9. Leaded Sludge Pits 

10. Transformer Maintenance Area (Building 90) 
11. PCB Storage Compound (Building 38) 
12. Fire Training Pit Oil/Water Separator 
13. Old Pest Control Shop (Building 258 and Surrounding Area) 
14. Fire Training Pit 
15. Hospital Incinerator (Building 1928) 
16. Waste Explosive Storage (Building 1666) 
17. DRMO Hazardous Waste Storage Facility (Building 1973) 
18. Ignitable Storage Facility (Building 2009) 
19. Pesticide Waste Storage (Building 121) 
20. Waste Oil Tank Truck (near Building 860) 
21. Donuts 
22. Ships Waste Offload Barges 
23. Oil Spill Separator Tanks 
24. Oil Spill Oil/Water Separator 
25. Past DRMO Hazardous Waste Storage 
26. Abandoned Engine Oil Drums (behind Building 544) 
27. Capehart Area Wastewater Plant 
28. Bundy Area Wastewater Plant 
29. Industrial Area Wastewater Plant 
30. Former Incinerator Site (adjacent to landfill entrance) 
31. Waste Oil Collection Area (PWD Storage Yard) 
32. Battery Collection Area (PWD Storage Yard) 
33. AIMD Hazardous Waste Storage Pad 
34. vc-8 Waste Storage Pad 
35. Aircraft Wash Rack Oil/Water Separator (VC-8 yard) 
36. Vehicle Wash Rack Oil/Water Separator (near Berthing Pier) 

-- Continued --
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Continued. 

Solid Waste Management Units 

37. Waste Oil Drum Storage Area (near Hangar 200) 
38. Sewer Drainage System 
39. Spent Battery Storage Building (Building 3158) 
40. Seabee Oil Collection Area 
41. Rinse Rack near Seabee Pesticide Storage 
42. Water Treatment Plant Sludge Lagoons 
43. Drone Washdown Area 
44. Aerial Target Systems Drainage Ditch 
45. PCB Spill Area 
46. Pole Storage Yard 
47. Local Disposal Areas 

Areas of Concern 

A. Torpedo Shop 
B. Former PWD Storage Area (Building 25) 
C. Transformer Storage Area (near Building 2042) 
D. Naval Station Outfalls 
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1. UNIT NAME: Army Cremator Disposal Site (Photos l and 2) 

Unit Description: 

Date of Start-up: 

Date of Closure: 

Wastes Managed: 

This unit is located south of the inter­
section of the access road to the Ammo Pier 
and Langley Drive. According to the NACIP 
study (Ref. 48), for approximately 20 years 
this site was the primary Station Landfill 
(SWMU t3) for the mai:: base. Fort Bundy 
also utilized this area during that period. 
Waste material was disposed of by piling, 
burning, and then compacting. Also 
according to Ref. 48, the eventual migration 
of contaminants to Ensenada Honda is 
probable, since some of the material lies 
directly in the mangrove swamp which is 
subject to periodic flooding by high tides. 
The Ensenada Honda mangrove area provides a 
habitat for several endangered species (Ref. 
48). In 1984, the NACIP IAS team spotted 
several large mounds of drums during an 
overflight. The drums were located near the 
mangroves and were rusted, but some appeared 
to be intact. An on-ground visual 
inspection was attempted, but the vegetation 
was too dense and the drums could not be 
located (Ref. 48) Facility officials 
estimate the size of this unit to be 40 
acres (Ref. 52). 

The VSI team observed an oily, silver-toned 
substance floating at the water's edge. 
Dead mangroves were observed several feet 
out from the water's edge and extending up 
and down the shoreline (Ref. 57). This was 
due to a spill of JP-5 (aviation kerosene) 
in November 1986 (Ref. 20), according to a 
facility representative. An area measuring 
approximately 50 feet in diameter completely 
devoid of vegetation was found within the 
boundaries of this unit (Photo 2). 

This unit was first used as a disposal area 
in the early 1940s (Ref. 48). 

This unit was abandoned in the early 1960s 
(Ref. 48) . 

According to the NACIP study, waste material 
was disposed of by piling, burning, and 
then compacting. An estimated 100,000 tons 
of waste including scrap metal, inert 
ordnance, batteries, tires, appliances, 
cars, cables, dry cleaning solvent cans, 
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Release Controls: 

paint cans, gas cylinders, construction 
debris, dead animals, and residential waste 
was disposed of at this site (Ref. 48). 

There are no release controls identified 
with this unit. 

History of Release: ay management design (trash bur.ning), there 
were daily releases to the atmosphere (Ref. 
48) . Wastes were disposed of directly in 
the swamp (Ref. 48), constituting release to 
surface water and probably release to 
groundwater. The mangroves which border the 
Army Cremator Disposal Site are regularly 
flooded by tidal action (Ref. 3la). The VSI 
team observed an oily, silver-toned sub­
stance floating at the water's edge in addi­
tion to observing an area at the edge of the 
swamp that was completely devoid of vegeta­
tion (Ref. 57). 
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2. UNIT NAME: Langley Drive Disposal Site (Photo 3) 

Unit Description: 

Date of Start-up: 

Date of Closure: 

This unit is located along Langley Drive, 
approximately 2, 000 feet north of the Navy 
Exchange Complex and 300 feet east of the 
drive towards Ensenada Honda. According to 
the NACIP report, there are no records of 
historic disposal practices at this site 
(Ref. 48). However, the Navy documents this 
unit as having been used for the disposal of 
both hazardous and nonhazardous wastes (Ref. 
52) . The NACIP team was led to the site by 
a Public Works employee who knew of the site 
(Ref. 48), and found materials including 
large, nondescript metal and concrete 
objects, various sized sample containers 
(one containing pellets), old fuel lines, 
flexible metal hoses, steel cables, hardened 
tar, rubble, and 10 to 15 full SS-gallon 
drums, which were corroded. As described in 
the NACIP report, the larger debris appeared 
"to have been disposed of in a manner 
consistent with filling in the mangrove 
swamps to create new land. The drums, on 
the other hand, rest on the surface of the 
made land for the most part, and seem to 
have been disposed of at a later date" (Ref. 
48). Some of the drums were also described 
to have been rusted through, exposing a 
discolored green crust about 1/2 inch thick, 
encasing a whitish compound with the 
consistency of semi-dry plaster (Ref. 48). 
As estimated by the Navy, this unit covers 4 
acres (Ref. 52). 

The VSI team observed in this a:cea a dump 
site covering an area of approximately 40 
feet x 150 feet. Within the perimeter were 
lengths of thick cable, broken concrete 
blocks, ringed metal hoses, and six severely 
corroded drUlru!. At least one of the drums 
was filled with a white, damp chalky 
substance (Ref. 57). 

The Navy documents 1939 as the date of 
start-up (Ref. 52). According to the NACIP 
report, no records of this unit existed 
until 1984 when the NACIP IAS team was led 
to this unit by a Public Works employee 
(Ref. 48). 

This unit has been inactive since 1959 (Ref. 
52) . 
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Wastes Managed: 

Release Controls: 

According to the NACIP report, materials 
found on the site include large metal and 
concrete objects, various sized sample 
containers (one containing pellets), old 
fuel lines, flexible metal hoses, steel 
cables, hardened tar, rubble, and 10 to lS 
full SS-gallon drums (Ref. 48). The VSI 
team also found lengths of thick cable, 
broken concrete blocks, ringed metal hoses, 
and six severely corroded drums on the site. 
At least one of the drums was filled with a 
soft, whitish, damp chalky substance (Ref. 
S7) . 

There are no release controls identified 
with this unit. 

History of Release: The NACIP team noted 10 to lS full SS-gallon 
drums in 1984 (Ref. 48). The VSI team found 
six severely corroded drums. The white 
chalky substance within the drums was 
observed to be exposed to wind and rain, 
indicating ongoing releases to the 
surrounding environment (Ref. S7). 

In addition, this unit is regularly flooded 
by tidal action (Ref. 3la) and surface 
runoff (Ref. 26). 
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3. UNIT NAME: Station Landfill (Photos 4 and 5) 

Unit Description: 

pate of Start-up: 

Date of Closure: 

Wastes Managed: 

This unit is located south of the Industrial 
Area Wastewater Plant (Bldg. 1758) on the 
peninsula that separates Ensenada Honda from 
Puerca Bay. The NACIP study (Ref. 48) 
reports that the Station Landfill (SWMl.J t3) 
has been the active base landfill since the 
Army Cremator Site was abandoned in the 
early 1960s. The landfill covers 85 acres 
and is separated into several different 
disposal "areas", a number of which are 
undetectable from the ground. According to 
the Navy, previous disposal methods involved 
excavating a trench to the water table, 
filling the trench with waste, spreading and 
compacting with a bulldozer, then covering 
the waste with soil (Ref. 48). It is 
estimated that from 40 to 60 tons of waste 
per day were disposed of in the past. 
According to the NACIP study, the water 
table is very near the surface (i.e., less 
than 10 feet) and, in places, at depths of 
two feet or less (Ref. 48) . This unit is 
surrounded by surface water (Ref. 53) . It 
is not within the 50 year floodplain (Ref. 
33). 

In June 1975, six observation wells were 
bored to the aquifer at various points 
within and around the perimeter of this unit 
(Ref. 37). 

In an attempt to locate the "drum ditch" 
referred to in the NACIP study, the VSI team 
entered the Station Landfill from the east 
side, several hundred yards north of the Tea 
House/Cabras Island intersection. One half­
buried, cracked fiberglass drum with a 
polyester lining was observed. No other 
drums were located. Approximately 30 yards 
north of the drum, a crushed, corroding 
Volkswagen Beetle was observed (Ref. 57). 

This unit has been active since the early 
l 9 6 0 s ( Re f . 4 8 ) . 

Hazardous waste disposal was stopped in 
1978. This unit is presently active. 

Waste materials disposed of at this site 
include residential wastes, scrap metal, 
cables, paint waste, solvents, PCBs, 
contaminated OTTO Fuel II, Agentine, 
Askarel, pesticides, lubricating oil, 
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Release Controls: 

unlabeled SS-gallon drums, dead animals, 
inert ordnance, digested sewage sludge, 
construction debris, asbestos, and possibly 
Super Tropical Bleach (STB), a decontaminat­
ing agent (Ref. 48). One fiberglass drum 
with a polyethylene liner and a decaying 
Volkswagon Beetle were observed at this 
unit during the VSI (Ref. S7). 

The only known release control at this site 
is a soil cover. 

History of Release: Disposal practices at this unlined unit 
historically involved disposing of waste in 
trenches at or near the water table 
constituting a direct release to soil/ 
groundwater (Ref. 48). 

William Biemborn, of NUS Corporation, 
reported in September 1986 that U.S. 
Geological Survey tests had detected levels 
of lead and zinc above background levels in 
the groundwater at this unit (Ref. 3la). 
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4. UNIT NAME: Drone Fuel Drain Oil/Water Separator (Photo 6) 

Unit Description: 

Date of Start-up: 

Date of Closure: 

Wastes Managed: 

Release Controls: 

Drones that are not destroyed during 
launching presentations are rescued from the 
sea and brought back to Building 860, Aerial 
Target Systems Department. Since 1970, all 
waste drone fuel has been drained directly 
into a below ground oil/water separator 
(Ref. 48). Observed during the VSI to be 
built of concrete covered with steel grating 
at ground level, the oil/water separator 
measured approximately 10 feet x 10 feet x 
10 feet deep. After separation, the waste 
petroleum goes to a private contractor and 
the wastewater to the sanitary sewer system 
(Ref. 57). 

During the VSI, it was determined that the 
drone fuel drain oil/water separator has 
been in operation since 1970 (Ref. 57). 

This unit is presently active. 

This unit manages JP-4 and JP-5 jet fuel 
(Ref. 57). 

In 1983, a valve was installed on the pipe 
between the oil/water separator and the 
storm sewer to prevent the overflow that had 
been reaching the storm sewer during heavy 
rainfall (Ref. 48). The overflow valve was 
not observed during the VSI. 

Historv of Release: Between 1970 and 1983 during periods of 
heavy rainfall, the oil/water separator 
would overflow into the adjacent storm sewer 
system (Ref. 48). No sign of release was 
observed at the time of the VSI. 
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5. UNIT NAME: Dumpsters (No Photo) 

Unit Description: 

Date of Start-up: 

Date of Closure: 

Waste Managed: 

Release Controls: 

This unit consists of numerous metal 
dumpsters located at various points 
throughout the facility, which are used to 
receive various types of refuse and waste 
products. Listed in Table 3 are the 
building number, size, type of dumpster, and 
collection frequency associated with each 
dumpster (Ref. 51). 

Start-up dates for these dumpsters could not 
be determined. Each is emptied on a regular 
schedule (Ref. 51). 

These dumpsters are presently active. 

Wastes handled in these dumpsters include 
burnable wastes (e.g., refuse), non-burnable 
wastes (e.g., metal), salvageable wastes 
(e.g., metal), and non-salvageable wastes 
(e.g., sand). 

Other than the fact that these units are 
constructed of metal, there are no release 
controls identified with this unit. 

History of Release: No releases were noted for any of the 
dumpsters observed. 
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Table 5. Type II Dumpsters (Ref. 51). 

Bldg. No. 

1211 
643 
615 
724 
598 
594 
729 
1687 
510 
168 6 
529 
530 
536 
532 
520 
745 
519 
525 
629 
500 
639 
572 
580 
584 
583 
504 
731 
732 
733 
734 
630 
781 
801 
827 
880 
378 
1625 
379 
790 
426 
1203 
88 
663 
386 
1817 

Description Collection 
Frequency 
(per week) 

Golf Club Snack Bar 5 
Softball Field 2 
Animal Shelter 2 
OPCON Center 5 
COMNAVFORCARIB 2 
Dental Clinic 2 
COMO 5 
Gymnasium 2 
Auto Repair 2 
Laundry 2 
Navy Exchange Whse 5 
Toy land 2 
Commissary Whse. (Gate 4) 2 
Commissary Store Whse. 2 
Bundy Gas Station 2 
Navy Exchange Auto Shop 2 
Patio Shop 1 
Navy Vending Service 1 
Theater 1 
Administration Bldg. 2 
Chapel 1 
Navy Exchange Laundromat 2 
Special Services 2 
Printing Whse. 2 
Printing Office 2 
Security Dept. 2 
Bundy UEPH 5 
Bundy UEPH 2 
Bundy UEPH 2 
Bundy UEPH 2 
Package Store 2 
Stables 1 
Flying Club 1 
Crash Crew Bldg. 2 
Missile Maint. Shop 1 
Weapons Dept. 2 
VC-8 Hangar 5 
AIMD Hangar 5 
Photographic Bldg. 2 
Ops Snack Bar 5 
Pass Office (Gate 1) 1 
Filtration Plant 2 
AFWIF University 1 
AFWIF ROC 5 
COMOPS Center 5 

-- Continued --
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Total Capacity 
(cubic yds.) 

6 
2 
4 
6 
6 
6 
12 
2 
2 
8 
28 
12 
6 
2 
6 
4 

12 
4 
2 
6 
2 
4 
4 
4 

6 
4 

6 
6 
8 
8 
4 
4 
2 
4 

2 
6 
16 
16 
4 
8 
2 
2 
2 
6 
14 



Table 5. Continued. 

Bldg. No. 

296 
1511 
737 
1796 
1970 

1707 
1708 
1709 
1808 
206 
1813 
1814 
1815 
1209 
1807 
422 
201 
982 
256 
1981 

825 
860 
876 
200 
7 98 
1973 
1738 

113 
377 

60 
IT-4 
467 

53 
1684 
1790 
1810 
1791 
27 
787 
788 

31 

Description 

AFCN 
NEX Rental Car 
Telephone Exchange 
Navy Exchange 
Commissary Store 
Family Service Center 
UEPH Bldg. "A" 
UEPH Bldg. "B" 
UEPH Bldg. "C" 
Enlisted Dining Fae. 
Disco Club 
UEPH Bldg. "l" 
UEPH Bldg. "2" 
UEPH Bldg. "3" 
Marine Barracks 

Collection 
Frequency 
(per week) 

1 
5 
3 
5 
5 
2 
5 
5 
5 
5 
5 
2 
2 
2 
2 

Correctional Center 1 

LOX/LIN Plant 1 
Auto Hobby Shop 1 

Weapons Field Office 1 

AFWIF Supply Center 1 
AFWIF Electronic-
Warfare Shop 2 
Drone Storage 2 
Drone Shop 5 
Development Dept. (AFWIF) 5 
Hangar Area 2 
Structural Fire Station 2 
DPDO 1 
Navy Exchange Gas Station-
Time Square 2 
Sanitation & Pest Control 2 
Ground Electronics-
Maintenance Shop 2 
Warehouse 2 
EOD 1 
Wood Hobby Shop 2 
Marina Compound 1 
Cold Storage 2 
Seabreeze Club 5 
Hospital 5 
Medical Warehouse 2 
Corpsman Barracks 5 
GSK Warehouse 2 
UDT (Dry Dock) 2 
Fleet Analysis Center-
Corona (Telemetry Site) 1 
Public Works Dept. 2 

-- Continued 
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Total Capacity 
(cubic yds.) 

4 
4 
2 
32 
32 
6 
6 
6 
6 
18 
8 
8 
8 
8 
12 
4 
4 
4 
4 
4 

4 

4 
4 
4 

8 
2 
4 

2 
2 

4 
4 
2 
4 

12 
2 
10 
12 
6 
6 
4 

8 

4 

54 



Table 5. Continued. 

Bldg. No. Description Collection Total Capacity 
Frequency (cubic yds.) 
(per week) 

1207 Supply Warehouse 5 6 
42 NEX Warehouse 2 6 
192 Fuel Lab 2 2 
48 POL Ops 2 4 
486 Tea House (Pavilion) 2 4 

Officer's Beach 2 2 
12 4 Gas Station Ind. Area 1 2 
899 UOPH, Algodones 2 4 
897 UOPH, Algodones 2 4 
895 UOPH, Algodones 2 4 
895 UOPH, Algodones 2 4 
888 UOPH, ALgodones 2 4 
891 UOPH, Algodones 2 4 

889 UOPH, Algodones 2 4 

886 Child Care Center 2 4 
Elementary School 2 8 

1567 Mini Mart 5 24 
1741 Teen Club 2 2 

High School 2 14 
Community Beach 2 12 

2042 ACSS Warehouse 1 6 
51 Army Reserves 1 4 

Army Reserve Compound 1 4 
31 Public Works 1 30 
887 BOQ Apartment 2 4 
1756 Housing PW Shop 2 4 
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6. UNIT NAME: Former Paint Storage (Building 145) (Photo 7) 

Unit Description: It was determined during the VSI that this 
is an inactive, nonregulated unit. Building 
145 was observed to be a partially 
subterranean concrete bunker with three 
openings on the roof. Two of these openings 
were covered by wooden boxlike ·structures. 
The third opening was uncovered. At the 
time of the VSI, Building 145 was empty. 
According to facility representatives, all 
waste materials were removed by a private 
contractor in July 1988. Several old paint 
covered gloves and pieces of clothing, 
broken pallets, and several empty paint cans 
were observed outside this unit. Inside 
this unit were several articles of 
protective clothing floating i.n water that 
had collected on the floor. 

Date of Start-up: This unit was used as storage for at least 
25 years, according to the NACIP report 
(Ref. 48). 

Date of Closure: This unit has been inactive since July 1988 
(Ref. 57). 

Wastes Managed: The NACIP team (Ref. 48) observed containers 
of paint and shoe polish, adhesives, old 
office furniture, 25 or more SS-gallon 
drums, and 10 0 or more 5-gallon pails. 
Reportedly, the condition of the containers 
ranged from being intact and neatly stacked 
to randomly placed, leaking, and obviously 
reused for waste material. An ambient air 
characterization conducted by the NACIP team 
indicated that the contents of many of the 
containers were highly volatile (Ref. 48). 

Release Controls: The walls, roof, and floor of this unit are 
concrete (Ref. 57). 

History of Release: Release to the air was documented by the 
NACIP team (Ref. 48). Otherwise, there are 
no doc\.imented releases to the environment 
identified with this unit and no evidence of 
release was observed during the VSI. 
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7. UNIT NAHE: Tow Way Road Fuels Farm (Photos 8 and 9) 

Unit Description: 

Date of Start-up: 

Date of Closure: 

Wastes Managed: 

Release Controls: 

This unit is a fuel storage compound located 
on Tow Way Road on a hi 11 over looking 
Ensenada Honda. All tanks at the unit are 
buried under grassy slopes. No aboveground 
tanks were observed during the VSI (Ref. 
57) . Large volume releases have been 
documented from this unit over a period of 
30 years (Refs. 20, 26, and 48) 

The date of start-up for this unit could not 
be determined during the VSI. Documented 
releases date back to the late 1950s (Ref. 
48) . 

This unit is presently active. 

Wastes managed at this unit include diesel 
and Bunker C fuel. 

During the VSI, it was noted that at the 
bottom of the hill there were two earthen 
retaining walls, both with gates (Ref. 57). 
Since the time of the JP-5 spill from Tank 
85, a permanent boom has been placed on the 
Tow Way Road Fuels Farm stormwater outfall 
(Ref. 20), which is one of the Naval Station 
Outfalls (SWMU #47). 

History of Releases: The NAC IP study (Ref. 4 8 l reported the 
following history regarding this unit. Over 
a 15 to 20 year period, an estimated 420,000 
gallons of diesel fuel leaked from 
underground storage tanks 56A and 568. 
These tanks were removed in 1984. The NACIP 
team observed diesel fuel on top of the 
groundwater that had seeped into the holes 
where the tanks had been removed. In the 
late 1950s, a fuel line to Tank 82 burst,, 
spilling an estimated 420,000 gallons of 
Bunker C fuel that ran downhill into_ 
Ensenada Honda. In 197 8, an estimated 
65, 000 gallons of diesel fuel leaked from 
Tank 1080 (Ref. 48). 

In November 1986, approximately 91,000 
gallons of JP-5 (unleaded aviation kerosene) 
leaked from Tank 85. Facility 
representatives estimated that 70,000 
gallons entered Ensenada Honda. Less than 
two weeks after the spill, a Judge Advocate 
General (JAG) investigation was underway 
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(Ref. 20). The dead mangroves observed at 
the Army Crernator Disposal Site (SWMU fl) 
were the result of the JP-5 spill from Tank 
85, according to facility representatives. 

Observed by the VSI team were small areas of 
dried sludge directly downhill from Tank 82, 
fuel vapors rising up from the manhole over 
Tank 84, and fluid dripping steadily from a 
pipe that extended laterally outward from 
Tank 83. Stressed vegetation was evident 
directly below the dripping pipe. Facility 
representatives reported a recent minor 
spill from Tank 83 (Ref. 57). 
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8. UNIT NAME: Tow Way Road Disposal Pits (NO Photo) 

Unit Description: 

Date of Start-up: 

Date of Closure: 

Wastes Managed: 

Release Controls: 

In 1972 or 1973, Tanks 83 (2, 100, 000-gallon 
capacity) and 1080 (1,340,000-gallon 
capacity) were cleaned out and an estimated 
3,900 to 7,500 cubic yards of Bunker C fuel 
sludge was deposited in two pits. The 
disposal pits, located within 100 feet of 
the tanks, were left open until the sludge 
solidified (a process estimated to take six 
to seven years), and then covered with 
several feet of soil (Ref. 48). 

The tanks were located on a hill between 
Ensenada Honda and mangroves to the north 
were covered by grassy slopes (Ref. 57). No 
visible signs of buried sludge were observed 
during the VSI. 

Disposal pits were dug and filled with 
Bunker C fuel sludge in 1972 or 1973. 

The pits contain sludge from Tanks 83 and 
1080 collected during a one-time cleaning 
operation in 1972 or 1973 (Ref. 48). The 
pits no longer actively collect waste. 

The waste managed by this unit is Bunker C 

fuel sludge. 

Both disposal pits 
vegetation cover. 
determined, these pits 

have a soil 
As far as can 
are unlined. 

and 
be 

History of Release: By nature of design, there is ongoing 
release to soil/groundwater. 
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9. UNIT NAME: Leaded Sludge Pits (No Photo) 

Unit Description: 

Date of Start-up: 

Date of Closure: 

Wastes Managed: 

Release Controls: 

Tanks 212 to 215 are located along Manila 
Bay Road, north of Forrestal Drive. Tanks 
216 and 217 are on a hilltop about 4, 000 
feet southeast of Tanks 212 to 215, north of 
Forrestal Drive. These tanks were installed 
in 1940 and, according to the U.S. Navy, 
were cleaned approximately every five years 
until 1978. The location of Tanks 210 and 
211 could not be determined during this RFA. 
According to the NACIP report (Ref. 48), 
both tanks were abandoned in 1950 and had 
been cleaned once in 
with the other tanks. 

a manner consistent 
Leaded sludge removed 

from the tanks was disposed of in a series 
of pits (8 feet x 8 feet x 8 feet) within 
300 feet of the tank being cleaned (Ref. 
48). After the sludge settled in the pits, 
it was covered with 3 to 4 feet of soil. 
The pits are located on hillsides at 
elevations 15 to 45 feet above an adjacent 
mangrove swamp. The slope from the tanks to 
the swamp varies from 10\ to 40\. It is 
estimated that a total of 34,000 to 53,000 
gallons of highly leaded sludge were buried 
at this site (Ref. 48). The VSI team was 
unable to locate the buried pits. 

The date of start-up for this unit was 1940 
(Ref. 48). 

The last date this disposal practice was 
utilized was 1978. 

The waste managed at this unit is leaded 
aviation gasoline sludge (Ref. 48). 

The only release controls identified with 
this unit are the 3 to 4 feet thick soil 
covers on the disposal pits. 

History of Release: By nature of design, there is ongoing 
release to soil/groundwater. 
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10. UNIT NAME: Transformer Maintenance Area (Building 90) (Photo 10) 

Unit Description: 

Date of Start-up: 

Date of Closure: 

Wastes Managed: 

Release Controls: 

The Transformer Maintenance Area (Substation 
2) is located adjacent to Building 90. 
According to the NACIP report, a maximum of 
3, 000 gallons of transformer oil, probably 
containing PCBs, were poured out on the 
ground in the vicinity of this site from 
1964 to 1979, creating a potential threat to 
the health of the workers who currently work 
at the site (Ref. 48). Surface drainage is 
both to the southwest and east, eventually 
joining in a drainage ditch that flows 
southwest into Ensenada Honda (Ref. 26). 

The date of start-up for this site is 1964 
(Ref. 48). 

Transformer maintenance is still performed 
here, although transformer oil has not been 
poured out on the ground since 1979 (Ref. 
48) . 

The wastes managed at this unit were PCB­
contaminated transformer oils (Refs. 3la and 
48) . 

There are no release controls identified 
with this unit. 

History of Release: Between 1964 and 1979, a maximum of 3, 000 
gallons of transformer oil were poured on 
the ground in the vicinity of Building 90 
(Ref. 48) . 

During the VSI, oil stains were observed on 
the soil adjacent to the building. Also: 
noted was a trash can (approximately 20 
gallon capacity), which was filled with oil. 
and leaking onto the ground (Ref. 57). 
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11. UNIT NAME: PCB Storage Compound (Building 38) (Photo 11) 

Unit Description: 

Date of Start-up: 

Date of Closure: 

Wastes Managed: 

Release Controls: 

The PCB Storage Compound (Building 38) is 
TSCA regulated, according to facility 
representatives. Inside this unit is a 
cyclone fence which surrounds a curbed 
concrete pad (the pad and fence are both 
inside Building 38). PCB-contaminated items 
(e.g., old transformers and full SS-gallon 
drums) are temporarily stored on the 
concrete pad inside the cyclone fence. 
These items are ultimately disposed of by a 
DRMO contractor (Ref. 23). 

The date of start-up for this unit was not 
determined during the VSI. 

This unit is presently active. 

PCB-contaminated items are stored inside 
this unit (Refs. 23, 48, and S7). 

Items identified as PCB-contaminated are 
stored inside Building 38 on a concrete pad 
that has an 8-inch curb and is surrounded by 
a cyclone fence. Observed outside the 
cyclone fence (still inside the building) 
were drums believed to contain PCB­
contaminated soil (Ref. 57) . These drUJM 
were moved inside the cyclone fence shortly 
after the VSI team visited this unit, 
according to facility representatives. 

History of Release: No release history has been identified with 
this unit. At the time of the VSI, oil 
contaminated sorbent was observed inside the 
fence on the concrete pad. Several drums 
were observed just outside the fence (inside 
the building) . The facility representative 
present at the time stated that the oil 
spill was from a non-PCB transfooner (<50 
ppm PCBs) and that laboratory results were 
pending regarding the contents of the drums 
(Ref. S7). 
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12. UNIT NAME: Fire Training Pit Oil/Water Separator (Photo 12) 

Unit Description: 

Date of Start-up: 

Date of Closure: 

Wastes Managed: 

The Fire Training Pit Oil/Water Separator.is 
an in-ground concrete tank measuring 
approximately 7 feet x 30 feet x 10 feet 
deep. The ground level opening is covered 
by heavy grating. This unit collects and 
separates the oil/water waste generated from 
the fire training pit. 

The date of start-up fo~ this unit is 1983. 

This unit is presently active. 

Waste oils are burned at this unit during 
training exercises (Refs. 48 and 57). 

Release Controls: This unit is constructed from concrete. 
Overflow from the separator is controlled by 
a manually operated valve (Ref. 57). 
Wastewater from this unit flows through the 
Sewer Drainage System (SWMU J38) to be 
processed by one of the Naval Station 
Wastewater Treatment Plants (one of SWMUs 
#27, #28, or J29). Periodically, oils from 
this unit are pumped back into the Fire 
Training Pit (SWMU #14) (Ref. 26). 

History of Release: During the VSI, an area of dead grass was 
observed directly adjacent to the separator. 
Oil stains on the curbing and guardrail 
uprights were observed suggesting further 
release to soil (Ref. 57). 

I ' 
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13. UNIT NAME: Old Pest Control Shop (Bldg. 2S8 and Surrounding Area) 
(Photo 13) 

Unit Description: 

Date of Start-up: 

This unit includes Building 2S8, the area 
immediately surrounding the building and the 
drainage ditch behind the building. The 
Old Pest Control Shop was located in 
Building 2S8 from the late 19S0s through 
1983. According to the NACIP study (Ref. 
48), incidental spillage of pesticides 
occurred in and around the building during 
that time. Pesticides were stored inside 
the building, as well as on the parking 
apron and, according to the NACIP team, 
pesticide odors were still very strong in 
the vicinity approximately one year later 
(Ref. 48). In 1976, a SS-gallon drum of 
malathion, which was stored out.side the 
building, ruptured and spilled on the 
ground. The contents eventually washed into 
the drainage ditch in back of the building. 
This ditch, according to the U.S. Navy, also 
received excess pesticide and rinse waters 
from equipment cleaning. Surface drainage 
is westward into this drainage ditch which 
discharges into Ensenada Honda (Ref. 26) . 
The NACIP team reported that the drainage 
ditch did not show any signs of stressed 
vegetation, although the area surrounding 
the building was devoid of vegetation. Past 
environmental engineering surveys cite 
numerous aquatic kills in Ensenada Honda due 
to pesticides entering the drainage ditch 
(Ref. 48). Building 258 now houses the Navy 
scuba diving club (Ref. 57). 

At the time of the VSI, a faint but 
discernible pesticide odor was present 
behind the building and· inside what is now 
the diving club pump room. No signs of 
stressed vegetation were observed. The 
president of the diving club, Mr. Seufert, 
reported that club members had 
decontaminated the inside of the building 
before occupying it. According to Mr. 
Seufert, decontamination involved washing 
the inside walls and floor with bleach 
before sealing with a vinyl coating. The 
meeting room was then tiled, but the pump 
room was not (Ref. S7). 

The date of start-up for this unit is the 
late 19SOs. 

4-22 



Date of Closure: 

Wastes Managed: 

This unit has been inactive since 1983 (Ref. 
48). Mr. Seufert stated that Building 3S8 
might be torn down soon because of concern 
over the pesticide hazard (Ref. S7). 

Wastes managed at this unit included DDT, 
Paris Green, maldane, malathion, chlordane 
(Ref. 48), para-dichlorobenzene, and penta­
chlorophenol (Ref. 3la). There is no infor­
mation available, either from records or 
interviewees, regarding the amounts or 
concentrations of the pesticides used (Ref. 
48) . 

Release Controls: No release controls were identified outside 
the building or in the ditch. Building 2S8 
was observed to be a Quonset hut with 
concrete walls and floor. 

History of Release: According to the NACIP report, former Pest 
Control Shop employees remember incidental 
spillage occurring in and around Building 
2S8 (Ref. 48). In 1976, a SS-gallon drum of 
malathion ruptured outside the building, 
spilling the contents onto the ground (Ref. 
48) . During the VSI, there was no evidence 
observed indicating a release; however, a 
faint odor representative of pesticides was 
noted inside the pump room and outside by 
the southwest side of the building (Ref. 
S7). 
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14. UNIT NAME: Fire Training Pit (Photo 14) 

Unit Description: The Fire Training Pit measures approximately 
75 feet in diameter and is surrounded by 
concrete curbing that is approximately 10 
feet wide and slopes in toward the pit. 
According to a facility representative this 
unit is concrete-lined and was built in 
1983 (Ref. 57). Observed adjacent to this 
unit was an oil/water separator noted in 
this report as Fire Training Pit Oil/Water 
Separator (SWMU #12). Observed within the 
concrete curbing of the pit was a metal 
structure (what appeared to be the tank from 
a railroad tankcar and large pieces of scrap 
metal) underlain by a layer of rocks which 
rest on the concrete lining. The metal 
structure, rocks, and concrete curbing were 
completely black. I~e-~!4,~tely adjacent to 
the pit was an area of darkly stained soil 
measuring approximately 40 feet x 100 feet. 
Vegetation was observed to be growing in the 
stained area adjacent to the pit. 

Date of Start-up: This unit has been operational since 1983 
(Ref. 48). 

Date of Closure: 

Wastes Managed: 

Release Controls: 

This unit is presently active (Ref. 57). 

Wastes managed at this unit include waste 
oil (Ref. 57). The facility representative 
present at the time of the VSI reported that 
waste oil and fuel burned here came from 
various sources, depending upon the fire 
training schedule. Therefore, he could not 
be more specific about particular wastes 
managed here. 

This unit has a concrete liner, concrete 
curbing, and associated oil/water separator 
(SWMU #12). 

History of Release: A large area of darkly stained soil observed 
adjacent to this unit (Ref. 57) indicates 
release to soil. By management design 
(i.e., burning), there is release to air. 
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15. UNIT NAME: Hospital Incinerator (Building 1928) (Photo 15) 

Unit Description: 

Date of Start-up: 

Date of Closure: 

Wastes Managed: 

Release Controls: 

As described in the NACIP report, this unit 
is a "package" incinerator with burners 
located in the main chamber at the base of 
the stack. The unit operates under the 
auspices of Commonwealth of Puerto Rico air 
pollution regulations. According to the U.S. 
Navy, it is used exclusively to burn 
pathological waste generated by the hospital 
(Ref. 48) . 

This unit's capacity was estimated at 1/2 
cubic yard by the VSI team. At the time of 
the VSI, the Hospital Incinerator was 
observed to be constructed of metal and 
lined inside with fire bricks. This unit 
rests on a concrete pad (no curbing) and is 
protected by a roof and two walls made of 
corrugated metal (Ref. 57). 

The facility representative present during 
the inspection of this unit did not know the 
date of start-up. 

This unit is presently active. 

Wastes managed by this unit include 
biological and pathological wastes generated 
by the hospital (Ref. 48). 

This unit rests on a concrete pad without 
curbing. The unit is protected by a 
corrugated metal roof and walls on two 
sides (Ref. 57). 

History of Release: There are no documented releases identified 
with this unit in the file material. No 
evidence of release at this unit was 
observed during the VSI. 
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16. UNIT NAME: Waste Explosive Storage (Bldg. 1666) (No Photo) 

Unit Description: 

Date of Start-up: 

Date of Closure: 

Wastes Managed: 

Release Controls: 

This unit was included on the original Part 
A RCRA Application for NAVSTA Roosevelt 
Roads submitted in November 1980. However, 
this unit is merely cited, and not included 
in the revised RCRA Part A Application; no 
listing of wastes that had been stored at 
this unit is provided (Ref. 49) . According 
to the U.S. Navy, this building is not being 
permitted because it is _.sed as a temporary 
accumulation point only, and wastes are 
stored there for less than 90 days (Ref. 
49) . 

According to AFWTF Director, Mr. Nestor 
Paradis, this unit is a "unique military 
operation" and requires special security 
clearance for entry. The VSI team was 
therefore denied access, and no VSI was 
conducted at this unit. 

The date of start-up for this unit could not 
be determined during this RFA. 

This unit is presently active, according to 
facility representatives. 

The types of wastes managed at this unit 
could not be determined during this RFA. 

There are no release controls identified 
with this unit. 

History of Release: There are no documented releases identified 
with this unit in the PR file material. 
Since the VSI team was not allowed to 
observe this unit, evidence of present 
release could not be determined. 
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17. UNIT NAME: DRMO Hazardous Waste Storage Facility (Bldg. 1973) 
(Photo 16) 

Unit Description: 

Date of Start-up: 

Date of Closure: 

Wastes Managed: 

Release Controls: 

This unit is a hazardous waste container 
storage facility and has been operated under 
RCRA interim status since 1980 (Ref. 49). 
Building 1973 is located in the Defense 
Reutilization and Marketing (DRMO) Office 
Yard. This unit has a storage capacity of 
17,400 gallons (Ref. 49) and is divided into 
4 storage bays containing caustics, acids, 
general toxics, and oxidizers (Ref. 49). 
According to the U.S. Navy, only 
nonflammable hazardous wastes are stored at 
this unit (Ref. 49). Prior to the use of 
this unit for hazardous waste storage, 
hazardous wastes were stored at Past DRMO 
Hazardous Waste Storage (SWMU t25) . 

During the VSI, it was observed that this 
unit was clean, orderly, and secured, with 
the exception of caustics, such as sodium 
hydroxide and potassium hydroxide, being 
stored in the "acid" storage bay. There was 
no evidence of release to secondary 
containment (Ref. 57). 

This unit has been operating under RCRA 
interim status since 1980 (Ref. 49). 

This unit is presently active. 

This unit stores nonflammable hazardous 
waste. The following page contains a list 
of hazardous wastes generated at Naval 
Station Roosevelt Roads (Ref. 49). 

Dedicated storage bays separated by solid 
concrete block walls and dedicated 
containment trenches were release controls 
observed during the VSI. A facility 
representative stated that inspections are 
conducted approximately once a month, on 
average. He further stated that the 
concrete slab of each storage bay is coated 
with epoxy (Ref. 57). 

History of Release: There are no documented releases identified 
with this unit in the PR file material. 
There was no evidence of release observed 
during the VSI. 
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Da t e : 0 '1 I 7. (, / 1\11 
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Sect.ion C 

NAVAL STATION ROOSEVELT ROADS (Ref. 59) 
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HAZARDOUS WASTES 
at 

Date: 04/26/88 
Revision No.: o 
Section c 

NAVAL STATION ROOSEVELT ROADS (cont.) (Ref. 59) 

Kerosene (contaminated) 

Adhesives 4 

Calibration Fluid 
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0001 

0001 

Cleaning Compound (Mineral Spirits) 0001 

Isopropyl Alcohol 

Sealing Compound 

Icing Inhibitor 
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Denatured Alcohol 
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. 5 was e Paints 
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Photographic Hardener 

Photographic Stabilizer 
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HAZARDOUS WASTES 
at 

Date: 04/26/88 
Revision No.: O 
Section c 

NAVAL STATION ROOSEVELT ROADS (cont.) (Ref. 59) 

Photographic Starter 0011 T 

Photographic Replinisher 0002/0011 c, 

Photo Auto Reversal Chemical 0011 T 

Hypo-Solution (NH4)2S203 0011 T 

Hypo-Solution Na 2s 2o3 - 5H 20 0011 T 

Corrosion Inhibitor 0001 I 

Naphtha 0001 I 

Acetone F003/U002 I 

Ethyl Ether FOOJ/U117 I 

Isobutanol F005/Ul40 I I 

Methanol F003/Ul54 I 

Methylene Chloride F001/F002 T 
uoao 

Methyl Ethyl Ketone (MEK} F005/Ul59 I I 

Tetrachloroethylene F001/F002 T 
U210 

Toluene F005/U220 T 

1,1,1 Trichloroethane F001/F002 T 
U226 

Trichloroethylene F001/F002 T 
U228 

Trichlorofluoromethane F002/Ul21 T 
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HAZARDOUS WASTES 
at 

Date: 04/26/88 
Revision No.: o 
Section C 

NAVAL STATION ROOSEVELT ROADS (cont.) (Ref. 59) 

Trichlorotrifluoroethane 

Xylene 

Chlorinated Flourocarbons 

1,1,2-Trichloroethane 

MEK and Paint 

Paint Removers 

Dye Penetrant 

Carbon Remover 

Dry Cleaning Solvent (PD-680-I) 

Stoddard Solvent 

Inspection Penetrant 

Petroleum Lubricant 

Aerosol Cans (Partially Full) 

Miscellaneous Waste Ignitables 

Miscellaneous Waste Acids 

Miscellaneous Waste Caustics 

Miscellaneous Waste Reactives 

7 Misc. Halogenated Solvents 

8 Misc. Halogenated Solvents 
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NOTES: 

Date: 04/26/88 
Rev is ion No. : O 
Section c 

HAZARDOUS WASTES 
at 

NAVAL STATION ROOSEVELT ROl\DS (cont.) (Ref. 59) 

Misc. Non-Halogenated Solvents FOOJ/F005 

Miscellaneous POL 1 s 9 0001/FOOl 
F002/FOOJ 
FOOS 

Magnesium Batteries 0003 

Grease Contaminated with Oils 0001/0007 
0008 

Freon Contaminated Hydraulic Fluid F002 

I, T 

I, T 

I, T 

T 

1. Battery electrolyte refers to the sulfuric acid/water mixture 
drained from lead acid batteries. 

2. Cleaning compound refers aircraft surface cleaning compound 
whose NSN# is 6850-00-935-0995, and is commonly known as 
TURCO. 

3. Blasting booth dust is the spent sandblasting media which 
includes glass beads contaminated with heavy metals. 

4. Adhesives refers to variety of adhes.ive materials that 
contain low flash point solvents. 

5. Waste paints include acrylics, enamels, epoxy paints, 
lacquers, oil based paints, polyurethane paints, varnish, 
primers, deck coating, and shellac. 

6. Painting wastes refers to waste paints or painting related 
materials that are contaminated with one or more of the 
following materials: oils, thinners, dirt, halogenated 
solvents, non-halogenated solvents, corrosive strippers and 
heavy metals. 

7. Mixed waste containing, before use, a total of 10% or more of 
the F-listed halogenated solvents. 

8. Mixed waste containing, before use, less than a total of lOl 
of the F-listed halogenated solvents. 

9. POL's (Petroleum, Oils, and Lubricants) potentially 
contaminated with one or more ignitable wastes or F-listed 
solvents . 
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18. UNIT NAME: Ignitable Storage Facility (Building 2009) (Photo 17) 

Unit Description: 

Date of Start-up: 

Date of Closure: 

Wastes Managed: 

Release Controls: 

This unit is a hazardous waste container 
storage facility that has been under RCRA 
interim status since November 1980 (Ref. 
49). Building 2009 is located in the 
Defense Reutilization and Marketing Office 
(DRMO) yard. This unit has a storage 
capacity of 2, 600 gallons and has been 
designed and designated for the storage of 
ignitable hazardous wastes in containers 
(Ref. 49). Building 2009 is a metal 
structure measuring approximately 20 feet x 
20 feet underlain by a concrete slab with 4-
inch curbing. The walls and roof are 
constructed of corrugated metal. The slab 
appeared stained, but no evidence of recent 
spillage was observed (Ref. 57). 

According to the Part B Permit Application 
(Ref. 49), this unit has been operating 
under interim status since November 1980. 

This unit is presently active. 

This unit is a storage facility for 
ignitable hazardous wastes stored in 
drums (Ref. 49). A facility representative 
stated that, at the present time, paint 
waste made up the majority of waste stored 
in this unit. He mentioned that aviation 
fuel waste was also stored here in drums 
(Ref. 57). 

This unit is inspected approximately once a 
month, according to a facility representa­
tive. Four-inch curbing around the concrete 
slab of this metal building was observed 
during the VSI (Ref. 57). 

History of Release: There are no documented releases identified 
with this unit in PR file material. There 
was no evidence of release observed during 
the VSI. 
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19. UNIT NAME: Pesticide Waste Storage (Building 121) (Photo 18) 

Unit Description: 

Date of Start-up: 

Date of Closure: 

Wastes Managed: 

Release Controls: 

This unit is a hazardous waste storage 
facility which is used for the storage of 
outdated pesticides (Ref. 48) . This unit 
was included in the original Part A RCRA 
Permit Application; however, it was not 
included in the revised application because 
of plans to close this unit (Ref. 49). At 
the time of the VSI, this unit was still 
being used for pesticide waste storage (Ref. 
57) . 

The VSI team observed this unit to be a 
building surrounded by an unlocked cyclone 
fence; however, the building itself was 
secured, denying the VSI team entry. Tall 
grasses, vines, and woody vegetation grew 
thick immediately around the outside of the 
building and outside the cyclone fence. The 
smell of pesticides was evident (Ref. 57) . 
According to facility representatives, their 
office is still awaiting the completion of 
the closure plan for this unit. 

This unit has been active since at least 
1980 (Ref. 49). 

This unit is currently active. Facility 
representatives stated that a closure plan 
is being prepared for this unit (Ref. 57). 

Wastes managed at this unit include 
various pesticide waste (Ref. 48). 

As observed during the VSI, the walls, 
floor, and underlying pad are concrete (Ref. 
57). 

History of Release: There was no evidence of release from this 
unit encountered in the PR file material. 
The VSI team noted release (odors) to the 
atmosphere. The cyclone fence surrounding 
this unit was unlocked, but the building 
itself was locked. Observations of the 
inside of this unit were, therefore, not 
possible. 
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20. UNIT NAME: Waste Oil Tank Truck (Photo 19) 

Unit Description: 

Date of Start-up: 

Date of Closure: 

Wastes Managed: 

Release Controls: 

Located at the northern edge of the Aerial 
Target Systems Department yard (in front of 
building 860), this unit is a truck that 
temporarily stores waste oil, solvents, and 
fuel. According to a facility 
representative, wastes are stored in the 
1, 500 gallon steel tank of this unit. 
Periodically, a contractor pumps out the 
accumulated waste. If this unit fills up 
before the contractor arrives, facility 
representatives will tow this unit 
approximately 75 feet into the middle of the 
yard and let the tank drain into the Drone 
Fuel Drain Oil/Water Separator (SWMU t4) 
(Ref. 57) . 

According to on-site personnel, the start-up 
date was approximately 1982 (Ref. 57). 

This unit is presently active. 

This unit temporarily stores waste fuel, 
oil, and solvents from drone maintenance and 
repair (Ref. 57). 

This unit is a steel tank. 

History of Release: No evidence of release was observed during 
the VSI (Ref. 57). 

4-35 



21. UNIT NAME: Donuts (#1 - 14) (No Photo) 

Unit Description: 

Date of Start-up: 

Date of Closure: 

Wastes Managed: 

Release Controls: 

These four units are part of the Oil Spill 
Removal System (Ref. 48), which also is 
comprised of the Ships Waste Offload Barges 
(SWMU t22), Oil Spill Separator Tanks (SWMU 
t23), and Oil Spill Separator (SWMU t24) . A 
donut is basically a motorized storage tank 
having a circular, bloated shape (hence the 
name donut). As described by facility 
representatives during :.he VSI, a fuel or 
oil spill in the harbor is first contained 
with containment booms and oil skimmers. 
Donuts are then motored to the spill area 
where they pump the waste into their 
respective 10,000 gallon storage tanks. 
Back in the dock, the donuts are emptied 
into one of the Ships Waste Offload Barges 
(SWOBs) (SWMU t22), the next step in the Oil 
Spill Removal System (Ref. 57). 

The date of start-up for these units could 
not be determined. 

These units are presently active (Ref. 57). 

These units transport oil from spills, as 
well as bilge and ballast wastewater (Ref. 
57) . 

These units are closed containers. 

History of Release: The units are designed and operated to 
recover material which has been released to 
surface water. 
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22. UNIT NAME: Ships Waste Offload Barges (SWOBl tl and t2 (No Photo) 

Unit Description: These two units are part of the Oil Spill 
Removal System which is also comprised of 
Donuts (SWMU #21), Oil Spill Separator Tanks 
(SWMU #23), and the Oil Spill Oil/Water 
Separator (SWMU t24). Naval personnel 
reported the following about the Ships Waste 
Offload Barges (SWOBs). The capacity of 
these floating barges is 40, 000 gallons 
each. In addition to collecting material 
from large spills and bilge and ballast 
wastewater from ships, these units act as a 
collection point for waste from the donuts 
(SWMU #21) during spill events, and oily 
waste from the general vehicle maintenance 
shops (at those times when DRMO is late in 
removing accumulated waste) . Three onshore 
Oil Spill Separator Tanks (SWMU #24) receive 
the SWOB waste (Ref. 57). 

Date of Start-up: The date of start-up for this unit could not 
be determined. 

Date of Closure: These units are presently active (Ref. 57). 

Wastes Managed: These units store and transport waste oil 
and fuel, and bilge and ballast wastewater 
(Ref. 57). 

Release Controls: Aside from being completely contained, these 
units have bumpers that help prevent 
structural damage. 

History of Release: No past releases are identified with these 
units and no mention was made of release by 
facility representatives during the VSI. 
These units are designed and operated to 
recover material which has been released to 
surface water. 
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23. UNIT NAME: Oil Spill Separator Tanks tl - t3 (Photo 20) 

Unit Description: 

Date of Start-up: 

Date of Closure: 

Wastes Managed: 

Release Controls: 

Located approximately 100 feet inshore from 
the Fuel Pier are three Oil Spill Separator 
Tanks which process waste pumped in from the 
Ships Waste Offload Barges (SWMU t22) . The 
Oil Spill Separator Tanks are large steel 
boxes, each with a pipe extending out 
laterally from the bottom. After the water 
settles to the bottom of the tank a valve on 
the pipe is opened and the contents allowed 
to spill out until all the water has been 
removed. The separated oil is then 
transferred to the Oil Spill Oil/Water 
Separator (SWMU t24) . This added process of 
separation is necessary because the majority 
of liquid pumped up by Donuts (SWMU t21) and 
SWOBs (SWMU t22) consists of sea water. 
Each Oil Spill Separator Tank is constructed 
of steel and has 2,000 gallon capacity, 
according to facility representatives (Ref. 
57) . 

The date of start-up for these units could 
not be determined. 

These units are presently active. 

The Oil Spill Separator Tanks manage wastes 
received from the SWOBs (i.e., waste fuel 
and oil and bilge and ballast wastewater) 
(Ref. 57). 

These units were observed to be underlain by 
a concrete pad with approximately 8-inch 
curbing (Ref. 57). 

History of Release: It was noted during the VSI that the 
concrete pad, curbing, and areas of 
surrounding asphalt were stained black. 
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24. YNIT NAME: Oil Spill Oil/Water Separator (No Photo) 

Unit Description: 

Date of Start-up: 

Date of Closure: 

Wastes Managed: 

Release Controls: 

The Oil Spill Oil/Water Separator is a below 
ground structure built of concrete with 
steel grating covering the top at 
ground level. It has a capacity of 1, 500 
gallons, as reported by facility 
representatives. This unit receives 
discharge from Oil Spill Separator Tanks 
(SWMU #23). After separation, the waste oil 
is removed by DRMO (Ref. 57) . The final 
disposal of wastewater was not determined 
during this RFA. 

The date of start-up for this unit was not 
determined during this PR or VSI. 

This unit is presently active (Ref. 57). 

This unit is the final step, before disposal 
by DRMO, in the Oil Spill Removal Process. 
Wastes managed include separated oil from 
the Oil Spill Separator Tanks (SWMU #23) 
(Ref. 57). 

Other than the fact that this unit is 
constructed of concrete, there were no 
release controls identified during this RFA. 
The existence of an overflow control device 
could not be determined. 

History of Release: There are no previous releases identified 
from this unit and no sign of release was 
observed at the time of the VSI. 
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25. UNIT NAME: Past DRMO Hazardous Waste Storage (Photo 21) 

Unit Description: 

Date of Start-up: 

Date of Closure: 

Wastes Managed: 

Release Controls: 

This unit is an area measuring approximately 
40 feet x 100 feet that is located 
immediately adjacent to the Ignitable 
Storage Facility (SWMU #18) (Ref. 57). A 
facility representative stated that this 
unit was active prior to the use of the 
Ignitable Storage Facility (SWMU tl8) and 
DRMO Hazardous Waste Storage Facility (SWMU 
tl 7) for hazardous waste storage. Closure 
plans are being written for this unit, 
according to facility representatives. 
Evidence of past release was observed during 
the VSI. Several oily stains, the largest 
measuring approximately 20 feet in diameter 
(Ref. 57), are evident in Photo 21. This 
site is currently being used to store 
hazardous materials according to a facility 
representative. 

The start-up date for this unit could not be 
determined during this RFA. 

This unit no longer actively collects and 
stores waste, so could be considered 
inactive. 

This unit managed hazardous waste, the exact 
nature of which could not be determined 
during this RFA. 

No release controls are identified with this 
unit. 

History of Release: Several areas of stained gravel were 
observed during the VSI (Ref. 57). 
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26. UNIT NAME: Abandoned Engine Oil Drums (Photo 22) 

Unit Description: 

Date of Start-up: 

Date of Closure: 

Wastes Managed: 

Release Controls: 

Located behind Building 544 and surrounded 
by thick brush are approximately 25 30-
gallon drums, some with polyethylene liners. 
Some of the drums contain engine lubricating 
oil and one of the labels had the numbers 
9150-231-6654 stamped on it. A tar-like 
substance was observed leaking onto the 
ground (Ref. 57). 

The date of start-up for this unit could not 
be determined during this RFA. 

This unit was active at the time of the VSI. 

Since most of the drums were unlabeled, it 
was not possible to identify all the waste 
types located at this unit. Several of the 
drums contain engine lubricating oil. 

No release controls were observed for this 
unit. 

History of Release: Many of the drums were observed during the 
VSI to be severely corroded, and a tar-like 
substance was observed on the bare ground 
around the drums (Ref. 57). 
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27. UNIT NAME: Capehart Area Wastewater Plant (Bldg. 1691) (Photo 23) 

Unit Description: 

D51J;~ Qf Start-up: 

Dst~ Q' !:;J.2~1.u;:!:: 

The NACIP study (Ref. 48) reports the 
following concerning this domestic sewage 
treatment plant. This unit serves the 
Capehart housing area and has a total 
capacity of 0. 4 6 million gallons per day. 
This treatment plant is divided into two 
parallel units and both are similar extended 
aeration plants. Digested sludge is 
dewatered in two drying beds and hauled 
periodically to the Station Landfill (SMID 
#3). Chlorinated effluent is discharged to 
the adjacent coastal waters through a 
submarine outfall. Sludge generation is 
estimated at 70 tons per year (10% moisture) 
(Ref. 48). This unit and the other two 
Naval Station Wastewater Treatment Plants 
(SMrus #28 and #29) were issued a NPDES 
Permit in March 1986 (Ref. 30). 

The VS I team was unable to gain access to 
this unit because the gate was locked and 
there was no operator on-site. Information 
regarding the processes of this unit has 
been requested from facility representa­
tives, but had not been received before 
completion of this report. 

The date of start-up for this unit could not 
be determined during this RFA. 

According to facility officials, this unit 
is presently active. 

Wastes Managed: As reported by the NACIP study, this unit 
receives sanitary waste from the Capehart 
housing area (Ref. 48). 

Relea§e ContrQls: Because this unit was not observed during 
the VSI, no release controls were identified 
for this unit. 

History of Release: Data obtained from chemical characterization 
of effluent discharged by this unit revealed 
that this unit is in violation of the Puerto 
Rico Environmental Quality Board Water 
Quality Standards Regulations, according to 
Ref. 50. Specific violations were not cited 
in "Scope of Work; Study for Elimination of 
NPDES Violations at the U.S. Naval Station, 
Roosevelt Roads" (Ref. 50). 
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28. UNIT NAME: Bundy Area Wastewater Ellant (Bldg. 1757) (Elhoto 24) 

Unit Description: The operator of this unit stated that the 
Bundy Area Wastewater Plant has a capacity 
of 200,000 gallons per day. Flow varies 
greatly because this unit services a 
military training area nearby which is used 
sporadically. Influent flows through a 
system involving a communitor, primary 
clarifiers, a contact basin, trickling 
filters, secondary clarifiers, a chlorine 
contact basin, and final discharge through 
one of the Naval Station Outfalls (AOC D) . 
Four drying beds with sand filters are used 
to dry digested sludge which is disposed of 
in the Station Landfill (SWMU t3). 
According to the NACIP report, approximately 
6.5 tons of sludge (90% solids) are produced 
yearly from this unit (Ref. 48). Detailed 
information (including flow charts) was 
requested from facility officials at the 
time of the VSI (Ref. 57). A NPDES Permit 
for this unit and the two other Naval 
Station wastewater Treatment Plants (SWMUs 
#27 and #29) was issued in March 1986 (Ref. 
30) • 

Date of Start-up: The date of start-up for this unit could not 
be determined during this RFA. 

Date of Closure: This unit is presently active. 

Wastes Managed: This unit's operator stated that incoming 
domestic sewage is from the Bundy substation 
which varies greatly because it services a 
military training area nearby (Ref. 57). 

Release Controls: Release controls for this unit consist of 
manual and automatic level controls (Ref. 
57). 

Hi§tory of Release: Data obtained from chemical characterization 
of effluent discharged by this unit revealed · 
that this unit is in violation of the Puerto 
Rico Environmental Quality Board Water 
Quality Standards Regulations, according to 
Ref. 50. Specific violations were not cited 
in "Scope of Work; Study for Elimination of 
NPDES Violations at the U.S. Naval Station, 
Roosevelt Roads" (Ref. 50). 
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29. UNIT NAME: Industrial Area Wastewater Plant (Bldg. 1758) (Photo 25) 

Unit Description: 

Date of Start-up: 

Date of Closure: 

Wastes Managed: 

Release Controls: 

The Industrial Area Wastewater Plant has a 
capacity of .937 million gallons per day and 
processes 0. 7 million gallons per day on 
average. This unit and the two other Naval 
Station Wastewater Treatment Plants (SWMUs 
#27 and t28) were issued a NPDES Permit in 
March 1986 (Ref. 30). According to a 
facility representative, this unit uses a 
trickling filter system with anaerobic 
digestion to serve the southeastern section 
of the base, including the Public Works 
Complex (Ref. 57) . Influent was observed 
during the VSI to be stored in a plastic­
lined aeration lagoon prior to processing. 
Chlorinated effluent is discharged to the 
adjacent coastal waters through a 14-inch 
submarine outfall (Ref. 48). Sixty tons of 
dry sludge per year is disposed of in the 
adjacent Station Landfill (SWMU t3) (Ref. 
48) . Additional detailed information has 
been requested from facility representa­
tives. 

This unit has been in operation since 1970 
{Ref. 57). 

This unit is presently active. 

Wastes managed include sewage from the 
Public Works Department and the southeast 
section of the base (Ref. 48) including 
wastewater from the Aircraft Wash Rack Oil/ 
Water Separator (SWMU 135) (Ref. 57). 

The aeration lagoon has a plastic liner in 
addition to manual and automatic level 
controls. 

History of Belease: Data obtained from chemical characterization 
of effluent discharged by this unit revealed 
that this unit is in violation of the Puerto 
Rico Environmental Quality Board Water 
Quality Standards Regulations, according to 
Ref. 50. Specific violations were not cited 
in "Scope of Work; Study for Elimination of 
NPDES Violations at the U.S. Naval Station, 
Roosevelt Roads" (Ref. 50). 
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30. UNIT NAME: Former Incinerator Site (near Station Landfill entrance) 
(Photo 26) 

Unit Description: 

Date of Start-up: 

Date of Closure: 

Wastes Managed: 

Release Controls: 

Installed in 1973 and dismantled in 1983, 
this unit was used to burn classified 
material, contaminated diesel oil, JP-5 fuel 
(usually mixed with some lube oil), 
solvents, and sludge residue. During its 
period of operation, the NACIP study 
(Ref. 48) estimated that 600 gallons of oil 
were processed here per week. 

A facility representative reported that, in 
1984, the present unit was installed in the 
same location as the dismantled incinerator 
and has never been activated. The new unit 
is surrounded by a cyclone fence that was 
unlocked at the time of the VSI. Dense 
vegetation made approach difficult. There 
was no indication through visual observation 
that the new unit had ever been active. 

The date of start-up for this unit is 1973. 

This unit was dismantled in 1983. 

Classified material, contaminated diesel 
oil, JP-5 fuel (usually mixed with some lube 
oil), solvents, and sludge residue were 
burned at this unit, according to the NACIP 
study (Ref. 48). 

The NACIP report makes no mention of release 
controls and the VSI team was unable to 
observe this unit since it was dismantled in 
1983. 

History of Release: This unit was designed to release to air. 
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31. UNIT NAME: Waste Oil Collection Area (PWD Storage Yard) (Photo 27) 

Unit Description: 

Date of Start-up: 

Date of Closure: 

Wastes Managed: 

Release Controls: 

The Transportation Shop services Public 
Works Department vehicles inside Building 31 
and in the yard just north of the building. 
Approximately 30 yards from the Transporta­
tion Shop warehouse is a concrete pad used 
for the temporary storage of SS-gallon waste 
oil drums, although none were present at the 
time of the VSI. A 6-inch concrete curb 
surrounds the pad which measures approxi­
mately 13 feet x 20 feet. A steel drainage 
pipe with a broken valve is set into the 
curbing, and at the time of the VSI, was in 
the open position (Ref. S7). The yard 
surrounding this unit is asphalt. 

The date of start-up for this unit could not 
be determined during this RFA. 

This unit is presently active. 

Wastes managed at this unit include waste 
lubricating oil (Ref. 57). 

This unit is a concrete pad with 6-inch 
concrete curbing around it (Ref. 57). 

History of Release: No leakage was evident at the time of the 
VSI; however, with the drain pipe valve 
broken in the open position any spills on 
the concrete pad would flow directly onto 
the Public Works Department yard. 
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32. UNIT NAME: Battery Collection Area (PWD Storage Yard) (Photo 28) 

Unit Description: 

Date of Start-up: 

Date of Closure: 

Wastes Managed: 

Release Controls: 

This area is approximately 100 yards 
northeast from the Transportation Shop 
warehouse. Several dozen batteries in 
various stages of decay were observed in the 
bed of a truck and on a nearby pallet on the 
ground. None of the batteries were 
corroded to the point of leakage, although 
most appeared to contain electrolyte (Ref. 
57) . 

During the VSI, it could not be determined 
how long batteries have been stored here. 

This area was observed to be active. 

This unit is used for the temporary storage 
of old vehicle batteries. 

No release controls were observed during the 
VSI. 

History of Release: No evidence of release was observed during 
the VSI (i.e., no stains were observed) 
(Ref. 57) • 
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33. UNIT NAME: AIMD Hazardous Waste Storage Pad (Photo 29) 

Unit Description: 

Date of Start-up: 

Date of Closure: 

Wastes Managed: 

Release Controls: 

The unit is located outside, against the 
northern wall of Building 379. It was 
described by facility representatives as a 
temporary hazardous waste storage area. The 
wastes stored at this unit are generated by 
Aircraft Intermediate Maintenance Department 
(AIMD) maintenance and according to the 
NACIP report (Ref. 48) include wastes 
generated from cleaning, painting, paint 
stripping, minor calibration, complete 
overhaul of avionic components, and battery 
cleaning and recharging operations. 

The date of start-up for this unit was not 
determined during this RFA. 

This unit is active. 

Observed during the VSI were beryllium 
waste, hydraulic fluid and solvents 
generated from aircraft maintenance (Ref. 
57). 

The temporary hazardous waste storage area 
was located on a curbed concrete pad with a 
manual overflow control valve (Ref. 57). 

History of Release: There are no documented releases identified 
from this unit in the PR file material. 
During the VSI, minor amounts of 
unidentified damp white powder were observed 
in the grass several feet outside the 
storage pad (Ref. 57). 
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34. UNIT NAME: VC-8 Waste Storage Pad (Photo 30) 

Unit Description: 

Date of Start-up: 

Date of Closure: 

Wastes Managed: 

Release Controls: 

This unit is located outside, behind a 
trailer at the northeastern edge of the 
Fleet Composite Squadron Eight (VC-8) 
airfield. It was observed to be a concrete 
pad with one foot curbing. One-half of the 
pad is used for bousers and one-half for 
drum storage. Measuring 8 feet x 13 feet, 
the bouser pad supports a tank with 
approximately a 500 gallon capacity. 
Immediately adjacent is the 5 feet x 10 feet 
drum storage pad. Stored at this unit are 
waste aviation fuel and waste paint 
resulting from aircraft maintenance. The 
drums were grounded at the time of the VSI. 
During heavy rainfall, the manual overflow 
control valve is sometimes opened to prevent 
overflow. The discharge runs into an 
adjacent ditch (Ref. 57). 

The date of start-up for this unit could not 
be determined. 

This unit is presently active. 

This unit is used for the temporary storage 
of waste aviation fuel and waste paint (Ref. 
57). 

This concrete pad was observed to have 1-
foot concrete curbing and a manual overflow 
control valve. In addition, the drums and 
storage tank are grounded (Ref. 57). 

History of Release: No sign of release was observed during the 
VSI. 

4-49 



35. QNIT NAME: Aircraft Wash Rack Oil/Water Separator (VC-8 Yard) 
(Photo 31) 

Unit Description: 

Date of Start-up: 

Date of Closure: 

Wastes Managed: 

Release Controls: 

This unit is located approximately 50 feet 
from Building 396, and is designed to 
collect and separate oil and washwater from 
aircraft washdown. This belowgrade, 
concrete unit measures approximately 5 feet 
x 15 feet x 5 feet deep. According to a 
facility representative, after separation 
the water goes to tr.c Industrial Area 
Wastewater Plant (SWMU t29) and the sludge 
goes to the Station Landfill (SWMU t3) (Ref. 
57) . 

The date of start-up for this unit could not 
be determined during this RFA. 

This unit is presently active. 

Oily washwater from aircraft washdown is 
managed at this unit (Ref. 57). 

A manual overflow control valve was observed 
during the VSI. 

History of Release: No evidence of release was observed during 
the VSI. 
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36. UNIT NAME: Vehicle Wash Rack Oil/Water Separator (Photo 32) 

Unit Description: 

Date of Start-up: 

Date of Closure: 

Wastes Managed: 

Release Controls: 

This unit is not surrounded by any immediate 
buildings, but is in the general vicinity of 
the Berthing Pier. As required by USDA 
regulations, the Department of Defense 
washes vehicles at the vehicle wash rack. 
The purpose of this activity is to remove 
soil borne contaminants (insects, microbes, 
etc.) . In the process, some oily waste is 
washed into the Vehicle Wash Rack Oil/Water 
Separator. This is an underground concrete 
unit measuring approximately 8 feet x 18 
feet x an undetermined depth. Steel grating 
covered two thirds of the surface opening at 
the time of the VSI. According to a 
facility representative, this separator has 
been operational for approximately five 
years (Ref. 57). 

This unit has been active since 
approximately 1983 up until the present. 

This unit is presently active. 

Wastes managed at this unit include oily 
washwater. 

Other than the fact that this unit is 
constructed from concrete, there are no 
release controls associated with this unit. 

History of Release: No evidence of release was observed during 
the VSI (Ref. 57). 
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37. UNIT NAME: Waste Oil Drum Storage Area (near Hangar 200) (Photo 33) 

Unit Description: 

Date of Start-up: 

Date of Closure: 

Wastes Managed: 

This unit consists of 19 SS-gallon drums 
resting on wooden pallets, situated on a 
raised concrete pad behind Hangar 200. The 
drums were observed to 
gasoline and lubricating 
operations (Ref. 57) . 

contain waste 
oil from AIMD 

The date of start-up for this unit could not 
be determined. during this RFI. 

This unit is presently active. 

Waste gasoline and lubricating oil are 
stored here. 

Release Controls: The drums were resting on a covered, 
concrete pad without curbing at the time of 
the VSI. 

History of Release: During the VSI, minor oil stains were 
observed on the concrete pad and a minor 
area on the nearby grass was observed to 
have stressed vegetation (Ref. S7). 
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38. UNIT NAME: Sewer Drainage System (No Photo) 

Unit Description: 

Date of Start-up: 

Date of Closure: 

Wastes Managed: 

Release Controls: 

This unit is an underground sewer drainage 
system that includes both the sanitary and 
storm sewer systems. During this RFA, it 
could not be determined if this unit is 
comprised of two separate, dedicated sewage 
systems, or one single unit. In addition, 
the particular piping material used for 
construction (e.g., PVC, metal piping) could 
not be determined. Past and present waste 
management practices involve various wastes 
washing into this facility's drainage 
system. The NACIP report documented release 
to the Sewer Drainage System of excess 
pesticides from the Old Pest Control Shop 
(SWMU #13) and overflow from the Drone Fuel 
Drain Oil/Water Separator (SWMU t4) (Ref. 
48). During the VSI, evidence of overflow 
that may enter the Sewer Drainage System was 
observed at the Fire Training Pit Oil/Water 
Separator (SWMU tl2) (Ref. 57). 

The date of start-up for this unit could not 
be determined during this VSI. 

This unit is presently active. 

Wastes managed include excess pesticides and 
oil/water separator overflow. 

There are no release controls identified 
with this unit. 

History of Release: Release to this unit has been documented in 
the NACIP report (Ref. 48) and the 
possibility of release to this unit was 
observed during the VSI. However, due to 
the location of this unit (i.e., 
underground) a visual determination could 
not be made regarding the likelihood of 
release to the surrounding environment. 
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39. UNIT NAME: Spent Battery Storage (Building 3158) (Photo 34) 

Unit Description: 

Date of Start-up: 

Date of Closure: 

Wastes Managed: 

Release Controls: 

This unit consists of a storage building 
and covered battery drainage area. This 
building stores waste batteries and battery 
acid that are wastes generated by Naval 
Mobile Construction Battalion (NMCB or 
"Seabees") operations. The metal battery 
drain tank (shaped rather like a funnel) is 
underlain by a curbed concrete pad. Battery 
contents are poured into the drain tank and 
the battery acid is caught below in a 
container. The curbing around the pad is 
cracked and stained, indicating that there 
have potentially been past releases to the 
soil (Ref. 57) . 

The date of start-up for this unit could not 
be determined during this RFA. 

This unit is presently active. 

This unit manages waste batteries and waste 
battery acid (Ref. 57). 

The battery drain tank is underlain by a 
curbed (and cracked) concrete pad. 

History of Release: The curbing around the pad was observed 
during the VSI to be cracked and stained 
(Ref. 57), suggesting the likelihood of a 
release to soil. 
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40. YNIT NAME: Seabee Oil Collection Area (Photo 35) 

Unit Description: 

Date of Start-up: 

Date of Closure: 

Wastes Managed: 

Release Controls: 

This unit is located in the Alpha Company 
Maintenance Yard and consists of a mobile 
storage tank (capacity approximately 300 
gallons) stored on a gravel yard. The tank 
is used to collect used lubricating oil 
before DRMO disposes of it (Ref. 57). 
Adjacent to the mobile storage tank is a 
curbed concrete pad tha.t contained several 
drums and pails at the time of the VSI. 

The date of start-up for this unit could not 
be determined during this RFA. 

This unit is presently active. 

This unit temporarily 
lubricating oil. 

stores used 

There are no release controls associated 
with the mobile storage tank. The adjacent 
drums and pails were contained on a curbed 
concrete pad. 

History of Release: During the VSI, stained gravel was observed 
under the mobile storage tank (Ref. 57). 
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41. UNIT NAME: Rinse Rack near Seabee Pesticide Storage (Photo 36) 

Unit Description: 

Date of Start-up: 

Date of Closure: 

Wastes Managed: 

Release Controls: 

This unit was observed to be an uncurbed 
concrete slab measuring approximately 12 
feet x 20 feet that is located directly 
adjacent to the Seabee Pesticide Storage 
Building (Building 3152) (Ref. 57) . The 
drain within this slab is made up of four 
strips ( 6 inches wide) . Each strip runs 
parallel to and is located within the 
perimeter of the slab. The overall effect 
is of an inner rectangular "frame." The 
drain is covered by steel grating. The VSI 
team was informed by naval personnel that 
this unit is most corranonly used to rinse out 
the spray trailer which usually contains a 
mosquito pesticide (Ref. 57). 

The date of start-up for this unit could not 
be determined during this RFA. 

This unit is presently active. 

This unit processes rinsate from the 
mosquito control trailer. It was not 
determined during the VSI whether expired 
pesticides are washed down the drain of this 
unit or sent to DRMO (Ref. 57). 

No release controls were observed during the 
VSI. 

History of Release: No sign of release was observed during the 
VSI. 
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42. UNIT NAME: Water Treatment Plant Sludge Lagoons (Photos 37 and 38) 

Unit Description: 

Date of Start-up: 

Date of Closure: 

Wastes Managed: 

Release Controls: 

Raw water is supplied by mountain rainwater 
from the Rio Blanco River (Ref. 33) west of 
the Naval Station. Water treatment at Naval 
Station Roosevelt Roads involves aeration, 
prechlorination, coagulation, sedimentation, 
filtration, fluoride adjustment, and 
disinfection (Ref. 33). Located several 
hundred feet west of the Roosevelt Roads 
Water Treatment Plant 211'."e two open sludge 
lagoons measuring approximately 160 feet x 
90 feet x 20 feet deep (Ref. 57). According 
to a facility representative, the lagoons 
are natural, unlined ponds. Sludge from the 
Water Treatment Plant sedimentation tanks is 
released periodically into one of the sludge 
lagoons. Thick vegetation was observed 
growing along the edges of both lagoons. 
The plant operator reported that the sludge 
in these lagoons consists of river mud with 
aluminum sulfide and lime added during the 
water filtration and sediment settling 
processes. In order to prevent a system 
backup during heavy rainfall the lagoon 
gates are opened. This happens about once a 
year, according to the plant operator. 
Discharge flows into a surface water canal 
that eventually reaches the mangroves. The 
operator also stated that the sludqe in 
these lagoons had been removed and deposited 
offsite once in the seven years of his 
tenure there (Ref. 57). 

According to the plant operator, the sludge 
lagoons have been in operation for at least 
seven years. 

This unit is presently active. 

This unit manages river mud containing 
aluminum sulfide and lime (Ref. 57). 

Overflow is addressed through the use of 
manual and automatic level controls. 

Historv of Release: Approximately once a year the lagoon gates 
are opened and the sludge discharged into a 
surface water canal. The sludge from both 
lagoons was removed and deposited offsite 
once in a seven year period. 
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43. UNIT NAME: Drone Washdown Area (Photo 39) 

Unit Description: Directly in front of the garage doors of 
Building 860, Aerial Target Systems 
Department, is a concrete lined drainage 
ditch covered by steel grating which 
measures approximately 350 feet x 2 feet x 3 
feet deep (Ref. 5 7) . As stated by a 
facility representative, drones are 
recovered from the sea after military 
exercises and brought to Building 860. 
Here the saltwater and marker dye is rinsed 
off over the steel grating. This unit 
drains into the drainage ditch north of 
Building 860. According to the NACIP study 
(Ref. 48), from about 1960 until the mid-
1970s, between 2, 500 and 5, 000 gallons of 
contaminated JP-4 and JP-5 drone fuel was 
drained in the approximate area where this 
unit is now, eventually discharging into the 
ditch north of Building 860, Fuel and 
Chemical Storage Compound Drainage Ditch 
(SWMU t44). The current practice is to 
drain unused drone fuel directly into the 
Drone Fuel Drain Oil/Water Separator (SWMU 
#4) (Ref. 57). 

Date of Start-up: Facility representatives stated that this 
unit has been in operation for at least 10 
years (Ref. 57). 

Date of Closure: This unit is presently active. 

Wastes Managed: This unit manages washwater containing sea 
salt and marker dye. 

Release Controls: This unit is concrete-lined. 

History of Release: By construction design, this unit releases 
to the drainage ditch north of Building 860. 
According to the NACIP report, between 2,500 
and 5, 000 gallons of contaminated JP-4 and 
JP-5 was drained into this unit over a 15 
year period. The practice was stopped in 
the mid-1970s (Ref. 48). 
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44. UNIT NAME: Aerial Target Systems Drainage Ditch (Photo 40) 

Unit Description: 

Date of Start-up: 

Date of Closure: 

Wastes Managed: 

Release Controls: 

This unit is a concrete lined ditch that 
parallels the north edge of the Aerial 
Target Systems Department yard. According 
to the NACIP report, between 2,500 and 5,000 
gallons of JP-4 and JP-5 fuel was discharged 
into this unit (Ref. 48) from the area cited 
in this report as the Drone Washdown Area 
(SWMU #4) . In addition, a fuel and chemical 
storage pad for the Aerial Target Systems 
Department (Building 8 60) is located 
adjacent to this unit. The fuel and 
chemical storage pad stores products used in 
the maintenance and repair of drones, such 
as JP-4, JP-5, rust preventive, and 
solvents (Ref. 57). Extending out from the 
storage pad and over the Aerial Target 
Systems Drainage Ditch is a drain pipe with 
a valve. A small patch of dead vegetation 
was observed directly below the drain pipe. 

The date of start-up for this unit could not 
be determined during this RFA. 

This unit is presently active. 

Wastes managed here include JP-4, JP-5, rust 
preventative, and solvents. 

This unit is lined with concrete. 
Vegetation was observed growing up through 
seams in the concrete. 

History of Release: A small patch of dead vegetation was 
observed directly below a drainage pipe that 
extends out over this unit. Between 2, 500 
and 5,000 gallons of JP-4 and JP-5 fuel was 
discharged into this unit over a 15 year 
period. Washwater from the Drone Washd.own 
Area (SWMU #4) containing sea salt and 
marker dye is discharged to this unit as a 
matter of routine. This ditch flows 
southward (Ref. 26), eventually discharging 
into Ensenada Honda (Ref. 48). 
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45. UNIT NAME: PCB Spill Area (Photo 41) 

Unit Description: 

Oat~ Qf ~tart-Yo: 

Oat~ Qf ~lQ~Ur!i:: 

Wastes Managed: 

Release CQntrQls: 

According to the NACIP 
outside of Building 38 

study (Ref. 48), 
near the northeast 

corner, transformer maintenance was 
performed from 1956 until 1964. An 
estimated 1,600 gallons of transformer oil, 
probably containing PCBs, were poured out on 
the ground during that time (Ref. 48). The 
exact location of the spill area was 
difficult to ascertain at the time of the 
VSI. Oil stains were observed on a concrete 
pad near the northeast corner of Building 
38 (Ref. 57) . No evidence of release to 
soil was observed. 

Transformer oil was first poured onto the 
ground in 195 6, according to the NACIP 
report (Ref. 48) . 

The date of closure for this unit is 1964 
(Ref. 48) • 

Wastes managed at this unit include 
transformer oil possibly contaminated with 
PCBs (Ref. 48). 

No release controls in the spill area were 
identified in the PR material or observed 
during the VS I. 

HistQrv Qf Release: Between 1965 and 1964, approximately 1, 600 
gallons of transformer oil were poured out 
on the ground (Ref. 48). 
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46. UNIT NAME: Pole Storage Yard (Photo 42) 

Unit Description: 

Date of Start-up: 

Date of Closure: 

Wastes Managed: 

This unit was cited in the NACIP report as a 
Public Works Department hazardous waste 
storage area that had been used to store 
transformers and SS-gallon drums of PCB­
cont aminated material (Ref. 48). The 
reference further stated that the area 
showed evidence of oil spillage. A facility 
representative confirmed that this unit had 
formerly been used to store transformers. 
Within this unit was a covered concrete pad, 
observed to be used for the storage of 
products including insulators, telephone 
poles, small cardboard boxes of electrical 
equipment, and several full S-gallon pails, 
one marked as electrical lubricant (Ref. 
S7). This unit was surrounded by a cyclone 
fence. Telephone poles were piled near the 
entrance. No evidence of release was 
observed. 

The date of start-up for this unit could not 
be determined during this RFA. 

This unit is presently active as a product 
storage area. Waste is not presently stored 
here. 

According to the NACIP report, 
formerly managed transformer oil, 
containing PCBs (Ref. 48). 

this unit 
possibly 

Release Controls: Release controls included a covered concrete 
pad without curbing. No release controls 
were associated with the rest of the yard. 

History of Relea§e: The NACIP reported cited periodic spillage 
of transformer oil and noted evidence of oil 
spillage in the area (Ref. 48). No evidence 
of release was observed during the VSI. 
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47. UNIT NAME: Local Disposal Areas 

Unit Description: 

Date of Start-up: 

Date of Closure: 

Throughout this facility are an unspecified 
number of satellite disposal points, 
existing both as dedicated areas associated 
with specific process points, and also as 
general refuse accumulation areas. Facility 
representatives did not know the specific 
locations of all disposal points and refuse 
accumulation areas, nor the specific 
composition of materidls disposed of at 
these units. 

Due to the unspecified number of units and 
general lack of documentation regarding 
these units, a date of start-up could not be 
determined. 

These units are considered to be presently 
active. 

Wastes Managed: Specific wastes managed at these units could 
not be determined during this RFA, but are 
thought to include process-specific waste 
materials and general refuse. 

Release Controls: There are no release controls identified 
with these units. 

History of Release: Lack of documentation regarding these units 
(e.g. , waste types, secondary containment) 
prohibits an accurate assessment of release 
history. 
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AREAS OF CONCERN 

A. AREA OF CONCERN: Torpedo Shop (No Photo) 

Area of Concern 
Description: The Torpedo Shop assembles MK 30, MK 46, and 

MK 48 torpedoes for the Atlantic Fleet 
Weapons Training Facility (AFWTF) and the 
Weapons Department (Ref. 48). Following a 
"run" by one of the target or practice 
torpedoes, the torpedo is recovered, the 
fuel removed, and the torpedo washed with 
Agentine, a dry cleaning solvent. The waste 
produced by this process includes OTTO Fuel 
II, clothing contaminated in the assembly 
and maintenance of the torpedoes, detergent, 
Agentine, alcohol (Neosol), sodium sulfide, 
denatured ethyl alcohol, acetone, oil, and 
silver cell batteries. According to the 
U.S. Navy, approximately 120 SS-gallon drums 
of solvent and fuel waste are generated 
yearly by this unit (Ref. 48). Contaminated 
OTTO Fuel II and other waste is stored 
temporarily before being shipped to Cape 
Canaveral, Florida (Ref. 48). According to 
the NACIP study, disposal of inoperable 
explosives generated by this unit is carried 
out by Explosive Ordnance Detachment (ECO) 
personnel at the Eastern Maneuver Area (EMA) 
on Vieques Island (Ref. 48) . According to 
AFWTF Director, Mr. Nestor Paradis, this 
unit is a "unique military operation" and 
requires special security clearance for 
entry. The VSI team was therefore denied 
access, and no VSI was conducted at this 
unit. 
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B. AREA OF CONCERN NAME: Former PWD Storage Area (No Photo) 

Area of Concern 
Description: This AOC is in the location of Building 25 

(NACIP Site 10). At one time used by the 
Public Works-Supply Department to store 
DRMO-bound materials (Ref. 48), · Building 25 
was observed during the VS! to have 
collapsed. The materials stacked on its 
unmortared brick floor were overgrown with 
vegetation. It appeared that the majority 
of material stored there consisted of old 
clothing, empty wooden boxes, and small 
empty shells. No sign of release was noted 
during the VSI; however, it is possible that 
some amount of material was completely 
covered by vines and could not be observed 
during the VSI (Ref. 57). The topography of 
this area slopes gently (2%) southeast 
toward Puerca Bay (Ref. 26), which lies at a 
distance of approximately 1,500 feet. 
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C. AREA OF CONCERN NAME: Transformer Storage Area (Photo 43) 

Area of Concern 
Description: This AOC is comprised of two raised concrete 

pads that, at the time of the VSI, were used 
for storage of transformers (Ref. 57). 
During the VSI, 40 transformers were 
observed to be stored on the storage pad to 
the south, which measured approximately 20 
feet x 50 feet. This pad was covered by 
ripped canvas stretched over a wooden frame. 
The north pad was uncovered and contained at 
least 25 transformers and 20 to 40 
batteries. The products stored at this unit 
were in good condition. Standing oil inside 
the north pad and release to the soil 
through a crack in the concrete were 
observed. Transformers of various sizes 
were scattered around both the south pad and 
the north concrete pad (Ref. 57). 
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D. AREA OF CONCERN NAME: Naval Station Outfalls (No Photo) 

Area of Concern 
Description: There are a number of outfalls at the 

Roosevelt Roads facility. These outfalls 
may be associated with the Sewer Drainage 
System ( SWMU t 38), the various on-site 
WWTPs, and/or other drainage areas or 
ditches which exist within the facility 
boundaries. These outfalls include both 
regulated (e.g. NP DES) and nonregula ted 
outfalls. The facility representatives knew 
neither the specific location of all 
outfalls nor the specific chemical 
composition of the effluent being discharged 
at each of these outfalls. These areas are 
a concern since there have been repeated 
past violations of releases from regulated 
discharge units (e.g., NPDES) (Ref. 50). 
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5 • 0 ZXEC'O'TIVB SUMMARY 

A RCRA Facility Assessment was conducted at the Naval Station 
(NAVSTA) Roosevelt Roads Rico to identify solid waste management units 
(SWMUs) and other areas of concern (AOCs) and assess the potential for 
release of hazardous wastes and hazardous constituents from these units to 
the environment. The description of SWMUs and AOCs and the assessment of 
potential for release was based upon a Preliminary Review (PR) of existing 
information and a Visual Site Inspection (VSI) of the facility. The 
primary source of existing information was the Region II office of the 
Environmental Protection Agency in New York City, New York. 

Roosevelt Roads covers an area greater than 8,000 acres and provides 
general support for numerous tenant activities. Those SWMUs and AOCs 
identified in this report were concluded to be representative of waste 
management activities at the Naval Station Roosevelt Roads. Areas 
(including process areas, storage facilities, etc.) not observed during the 
VSI were situated indoors (i.e., fully enclosed) which prevents any 
possible releases to environmental pathways, and/or had no documented 
release to the environment associated with them. 

The RFA resulted in the identification of 47 SWMUs and 4 other AOCs. 
The primary units of concern include three unlined landfills (SWMUs tl, t2, 
and #3~) fuel storage and disposal areas (SWMUs t7, ta, and 19), the Old 
Pesticide Shop (SWMU #13), and the Naval Station Outfalls (AOC E) and Local 
Disposal Areas (AOC F) . All of these represent potential releases to soil, 
groundwater, and surface water, and require extensive sampling to determine 
the existence of release of hazardous constituents to the environment. 

Additional units which are of concern include the NAVSTA Roosevelt 
Roads Wastewater Treatment Plants (SWMUs 127, 128, and 129), several 
oil/water separators (SWMUs t4, #24, 135, #36), Donuts (SWMU 121), Ships 
Waste Offload Barges (SWMU #22), and the Sewer Drainage System (SWMU #38). 
The structural integrity of these units needs to be verified to insure that 
release of hazardous constituents to the environment is not occurring. 

In summary, further actions were suggested at 35 of the 47 SWMUs and 4 
AOCs. Suggested further actions include soil sampling, groundwater 
investigations, surface water and sediment sampling, verification of unit 
integrity, requests for additional information, sugqestions of better 
facility management, and referral to another agency. Table 5 summarizes 
the SWMUs and AOCs and suggestions for further action, if any, at each 
unit. This table and discussions in Section 7.0 provide additional 
descriptions of further actions whic~ have been recommended and the basis 
for these recommendations. 
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Table 6. Summary of Suggested Further Actions. 

unit Name 
1. Army Cremator Disposal Site 
2. Langley Drive Disposal Site 
3. Station Landfill 
4. Drone Fuel Drain Oil/Water Separator 
5. Dumpsters 
6. Former Paint Storage (Building 145) 
7. Tow Way Road Fuels Farm 
8. Tow Way Road Disposal Pits 
9. Leaded Sludge Pits 
10. Transformer Maintenance Area 
11. PCB Storage Compound (Building 38) 
12. Fire Training Pit Oil/Water Separator 
13. Old Pest Control Shop 
14. Fire Training Pit 
15. Hospital Incinerator (Building 1928) 
16. Waste Explosive Storage (Building 1666) 
17. DRMO Hazardous Waste Storage Facility 
18. Ignitable Storage Facility (Bldg. 2009) 
19. Pesticide Waste Storage (Building 121) 
20. Waste Oil Tank Truck (near Building 860) 
21. Donuts 
22. Ships Waste Offload Barges (SWOBs) 
23. Oil Spill Separator Tanks 
24. Oil Spill Oil/Water Separator 
25. DRMO Past Hazardous Waste Storage 
26. Abandoned Engine Oil Drums (behind 

Bldg. 544) 
27. Capehart Area Wastewater Plant 
28. Bundy Area Wastewater Plant 
29. Industrial Area Wastewater Plant 
30. Former Incinerator Site 

(adjacent to land1ill entrance) 
31. Waste Oil Collection Area 

(PWD Storage Yard) 
32. Battery Collection Area 

(PWD Storage Yard) 
33. AIMD Hazardous Waste Storage Pad 
34. VC-8 Waste Storage Pad 
35. Aircraft Wash Rack and Oil/Water 

Separator 
36. Vehicle Wash Rack (near Berthing Pier) 
37. Waste Oil Drum Storage Area 

(near Hangar 200) 
38. Sewer Drainage System 

39. Spent Battery Storage Building 
(Bldg. 3158) 

40. Sea Bee Oil Collection Area 

Continued 
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Further Action 
Sampling 
Sampling 
Sampling 
Integrity Testing 
No Further Action 
Additional Information 
Sampling, Integrity Testing 
Sampling 
Sampling 
Refer to TSCA 
Additional Information 
Sampling, Repairs 
Sampling 
Sampling 
No Further Action 
Additional Information 
No Further Action 
No Further Action 
Review Regulatory Status 
No Further Action 
Integrity Testing 
Integrity Testing 
Sampling, Repairs 
Integrity Testing 
Sampling 

Sampling 
Integrity Testing, Sampling 
Integrity Testing, Sampling 
Integrity Testing, Sampling 

No Further Action 

Repairs 

Relocate 
Sampling, Improve Management 
Build Cover 

Integrity Testing 
Integrity Testing 
Sampling 

Integrity Testing, Additional 
Information 

Sampling 
Sampling 



Table 6. Continued. 

Unit Name further Action 
41. Rinse Rack near Sea Bee Pesticide Storage 

(Building 3152) Additional Information 
42. Water Treatment Plant Sludge Lagoons 
43. Drone washdown Area 
44. Aerial Target Systems Drainage Ditch 
45. PCB Spill Area 
46. Pole Storage Yard 
47. Local Disposal Areas 

A. Torpedo Shop 
B. Former PWD Storage Area (Building 25) 
C. Transformer Storage Area 

(near Bldg. 2042) 
D. Naval Station Outfalls 
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No Further Action 
No Further Action 
Sampling 
Sampling, Refer to TSCA 
Sampling 
Survey, Sampling 

Additional Information 
Inventory 

Sampling 
Survey, Sampling 



6.0 ~LEASE PATHWAYS 

Groundwater 

Groundwater at Roosevelt Roads flows generally southeast, except in 
the areas of high ground on the peninsulas which constitute the Industrial 
Area, where SWMUs t3, t7, ta, t9, tlS, #19, and t45 are located. In these 
areas, due to the steep slopes, relatively shallow well-drained soils, and 
proximity to bedrock at the surface, subsurface contaminant migration will 
be in the direction dictated by local topography (Ref. 4a). This will 
generally be north and northwest into the mangrove swamps and south and 
southeast into Ensenada Honda. The only known possible sources of usable 
groundwater are lenticular beds of clay, sand, gravel and rock fragments 
which occur at less than 30 meters depth. However, the facility is located 
on alluvial deposits of sand, silt clay and gravel, floodplain and terrace 
deposits which contain shallow groundwater (Ref. 4a) . Furthermore, the 
facility is surrounded on three sides by ocean. Given the shallow depth to 
groundwater and the existence of several unlined units at the facility 
(e.g., SWMUs tl, t2, t3, ta and t9), potential for release to groundwater 
is considered high. 

Typical surface soils at the facility range from sandy to clayey soils 
which are moderately well to poorly drained (Ref. 4a). The presence of 
many unlined units (e.g., SWMUs tl, #2, and t3) and units where wastes are 
placed directly on top of the soil surface (e.g., SWMUs tlO, #13, t43, #45, 
and t46, and AOCs C and F) results in the potential for release to soil 
being considered high. 

The overall potential for release to air is considered low due to the 
nature of SWMUs and AOCs at U.S. Naval Station Roosevelt Roads. Most waste 
is either not exposed to the atmosphere or the waste being managed is not 
volatile. Four units were observed to have a high potential for release 
during the VSI. These units are SWMUs t7, t14, tlS, and #19. All four 
were observed to have release to air during the VSI (Ref. 57) . By the 
nature of the design (i.e., burning), SWMU t14 and #15 cause additional 
release to air. 

Surface Water 

The potential for release to surface water is considered high. 
Surface waters that flow across Roosevelt Roads originate in the Sierra de 
Luquillo mountains to the west and hilly terrain to the north (Ref. 4a). 
Station flooding is normal during periods of heavy rainfall. This situation 
has been aggravated by development in the northern town of Cieba. Surface 
runoff would occur throughout the series of on-site drainage ditches (e.g., 
SWMU #44), which empty either into the Rio Daquao watershed or into the 
mangroves that fringe Ensenada Honda, Puerca Bay or Port Medio Mundo (Ref. 
4a). The high elevation of certain units (e.g., SWMUs #7 and #8) in 
conjunction with documented release to soil constitutes a high potential 
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for release to surface water. In addition, the presence of shallow 
groundwater and unlined units immediately adjacent to surface water (SWMUs 
tl, t2, and t3) suggests the potential for migration to surface water via 
groundwater. Furthermore, the various mangrove swamps are subject to tidal 
influence daily. High tides or increased flow from the streams and 
drainage ditches that terminate in the swamps would increase the migration 
of contaminants. 

Subsurface Gas 

The overall potential for generation of subsurface gas is considered 
low since most of the wastes are managed aboveground. However, a moderate 
to high potential for generation of subsurface gas exists at the unlined 
units where general refuse and volatiles were disposed; for example, the 
unliued 3olid waste landfills (SWMUs tl and t3) and SWMUs t7, #8, and t9, 
which have documented long-term release of fuel and sludge to the soil 
(Ref. 57). No immediate threat to human health exists in these cases 
because no units with a high potential for subsurface gas generation are 
located near populated areas. However, a hazard to human health and safety 
may exist in the event of subsurface excavation. 
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7.0 S~ OF CONCLUSIONS AND SUGGESTED FURTHER ACTIONS 

The following section is a summary of conclusions and suggestions for 
further actions for solid waste management units ( SWMUs) at U.S. Naval 
Station Roosevelt Roads, Roosevelt Roads, Puerto Rico. Each SWMU and area 
of concern (AOC) is evaluated to determine if it represents a potential for 
release to soil/groundwater, surface water, air, and/or subsurface gas. 
The PR and VSI phases of the RFA identified 47 SWMUs and 4 additional AOCs. 
Of these, it was determined that 36 SWMUs and 4 AOCs have a potential for 
release to one or more environmental pathways or a det~rmination could not 
be made (as in the case of SWMU tl6 and AOC Al . The conclu.sions and 
further actions for these units are discussed in detail. 

The remaining 11 SWMUs were determined to have low/no potential for 
release to all environmental pathways. 

A preliminary assessment of the potential for release from each unit 
was made based upon information collected during the Preliminary Review 
(PR) and Visual Site Inspection (VSI) . For each unit where suggestions for 
further action have been made, the potential for release to environmental 
media (soil/groundwater, surf ace water, air, and subsurface gas) is 
assessed. For example, the potential for release was described as high at 
the units which exhibited visual evidence of contamination, where there was 
documented release, or where design or operation was considered to potenti­
ally allow a release. A moderate potential for release was used to describe 
units where there may be release during certain operational periods or 
depending on volume or procedure for handling the waste. A low potential 
for release was used to describe units located inside buildings, units in 
good condition, or those which managed very small quantities of waste. 

In some cases, it is suggested that further action at a unit be based 
upon collection of additional information or requirements of the EPA or 
other entity. These instances are described in the individual SWMU or AOC 
evaluation provided in this section. In addition, suggestions at several 
of the units include verification of unit integrity. 
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l. UNIT NAME: Army Cremator Disposal Site 

Conclusions: Soil/Groundwater: The potential for release 
to soil/groundwater is high, since this unit 
is an unlined landfill. According to the 
Navy, this unit has been used for the 
disposal of hazardous wastes {Ref. 52). 

Surface Water: Areas of this unit are 
located directly in the mangrove swamp {Ref. 
48) which is subject to flooding by periodic 
high tides; therefore, the potential for 
release to surface water is high. 

Air: Most of this unit is now covered with 
dense vegetation; however, in the absence of 
information regarding the rusty drums noted 
in the NACIP report {Ref. 48) and the 
{possibly volatile) oily sheen observed 
during the VSI, it must be assumed that the 
potential for release to air is low to 
moderate. 

Subsurface Gas: There is a moderate 
potential for the release of methane from 
this unlined landfill. In addition, there 
is a moderate potential for the release of 
volatile organics because this unit is 
unlined and was used for the disposal of 
trash likely to contain volatile wastes, 
including gas cylinders, paint cans, and dry 
cleaning solvent cans. 

Suggested Further Action: It is suggested that aerial photographs of 
this unit {if they exist) be obtained and 
studied in order to determine the location 
of the drums observed by the NACIP IAS team 
{Ref. 48), and that an appropriate 
geophysical method (e.g., magnotometer, 
ground penetrating radar) be employed to 
locate any buried materials that may be 
present. Soil samples should be taken from 
each area where drums are found. The area 
observed by the VSI team to be devoid of 
vegetation should have soil samples taken 
from within the barren area itself. In 
addition, surface water and soil sediment 
samples should be taken along the edge of 
the mangroves. Samples should be analyzed 
to determine the existence of a release of 
hazardous constituents to the environment. 
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2. VNIT NAME: Langley Drive Disposal Site 

Conclusions: Soil/Groundwater: This unit is an unlined 
landfill located at the edge of the mangrove 
swamp. According to the NACIP study, 
certain areas of the swamp appeared to have 
been filled in with waste to create new land 
(Ref. 48). In addition, corroded drums (the 
contents of which were exposed to the 
environment l were observed during the VSI. 
The potential for release to soil/ 
groundwater is, therefore, high. 

Surface Water: The potential for release to 
surface water is high because this is an 
unlined unit where waste was used to fill in 
the swamp (Ref. 48) and where the contents 
of corroded drums were observed to be 
exposed to the environment at the time of 
the VSI. 

Air: The potential for release to air is 
indeterminate until the constituents of the 
drums have been determined. 

Subsurface Gas: The potential for subsurface 
gas generation can not be determined due to 
the lack of historical information available 
regarding specific types of wastes (e.g. 
those that would be likely to generate 
subsurface gas) disposed of here. 

Suggested Further Action: The Navy documents this unit as having been 
used for the disposal of hazardous and 
nonhazardous waste (Ref. 52) . It is 
suggested that the contents of the drums be 
analyzed to determine the existence of 
hazardous constituents and then disposed of 
properly. It is further suggested that an 
appropriate geophysical method (e.g., 
magnetometer, ground penetrating radar) be 
employed to locate any buried wastes that 
may be present at this unit. Further action 
should be based upon the results of 
laboratory analysis and recently gathered 
geophysical data. 
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3. QNIT NAME: Station Landfill 

Conclusions: Soil/Groundwater: This unit is an unlined 
landfill. Disposal practices commonly 
entailed digging to the water table (Ref. 
48) . This constitutes release to 
groundwater. Ref. 3la states that the U.S. 
Geological Survey detected elevated levels 
of lead and zinc in groundwater at this 
unit. 

Surface Water: This unlined unit is 
surrounded by surface water, and has a water 
table very near the surface. The potential 
for release to surf ace water is high because 
of the surrounding surface water and the 
possibility of subsurface migration. 

Air: This unit has a soil cover. Thus, the 
potential for release to air is low. 

Subsurface Gas: There is a moderate 
potential for the generation of subsurface 
gas, because volatiles were disposed of at 
this unit. 

Suggested Further Action: This unit has documented release to 
soil/groundwater and probable release to 
surface water. It is suggested that an 
appropriate geophysical method (e.g., 
magnetometer, ground penetrating radar) be 
employed to determine the location of wastes 
buried within the perimeter of this 
extensive unit. It is further suggested 
that extensive soil, groundwater, and 
surface water sampling be employed to 
determine the existence of a release of 
hazardous constituents to the environment 
and to further determine the likelihood of 
subsurface migration. Further action will 
be based upon the results of these analyses. 
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4. UNIT NAME: Drone Fuel Drain Oil/Water Separator 

Conclusions: Soil/Groundwater: The potential for release 
to soil/groundwater is dependent upon the 
integrity of the unit. 

Surface Water: Past release to the Sewer 
Drainage System (SWMU 138) has been 
documented. This issue is addressed in the 
Suggested Further Actions for SWMU #38. 

Air: The potential for release to air is 
high because of the type of waste managed at 
this unit (i.e., jet fuel). 

Subsurface Gas: The potential for generation 
of subsurface gas is dependent upon the 
integrity of this unit. 

Suggested Further Action: It is suggested that the integrity of this 
unit be tested using a standard method 
(e.g., visual inspection, pressure testing). 
Should the unit integrity be found 
unsatisfactory, soil sampling should be 
conducted adjacent to this unit. (This may 
require drilling through concrete) . The 
depth of samples taken should either 
correspond to the depth of the unit, or 
progress until there is evidence supporting 
the existence of a release (e.g., staining). 
Analyses should include a set of indicator 
parameters based upon the chemical and 
physical characteristics of the wastes 
present at this unit. The documented 
release to Sewer Drainage System (SWMU 138) 
is addressed elsewhere in this report. 
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5. UNIT NAME: Dwnpsters 

Conclusions: Soil/Groundwater: There is a low potential 
for release to soil/groundwater because 
these units are constructed of metal. 

Surface Water: These units 
containers. The potential for 
surface water is low. 

are metal 
release to 

Air: Since these units nave covers that may 
occasionally be left open, the potential for 
release to air could be considered low to 
moderate. 

Subsurface Gas: Since the potential for 
release to soil/groundwater is low the 
potential for generating subsurface gas is 
also low. 

Suggested Further Action: Other than continuing to empty these units 
on schedule in order to avoid a release to 
the environment through spillage, there is 
no further action suggested at this time. 
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6. UNIT NAME: Former Paint Storage (Building 145) 

Conclusions: Soil/Groundwater: Because this unit is self­
contained, and wastes are no longer being 
stored at this unit, the potential for 
releases to the soil or groundwater is low. 

Surface Water: Because this unit is self­
contained, and wastes are no longer being 
stored at this unit, the potential for 
releases to surface water is low. 

Air: Although the NACIP study cited release 
to air, the contents of this building had 
been removed shortly before the VSI. 
The potential for release to air is low. 

Subsurface Gas: Although this unit 
contained highly volatile chemicals in the 
past, no releases to surface water or soil/ 
groundwater have been documented. Also, 
because this unit is self-contained, the 
potential for generating subsurface gas is 
low. 

Suggested Further Action: It is suggested that the regulatory status 
of this unit be determined and that, if not 
already in progress, formal closure plans be 
implemented for this unit. Otherwise, no 
further action is suggested at this time. 
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7. VNIT NAHE: Tow Way Road Fuels Farm 

Conclusions: Soil/Groundwater: The potential for release 
to soil/groundwater is high because all of 
these tanks are underground and several 
underground leaks have been documented. 

Surface Water: Although this unit has 
earthen retaining walls to contain spills, 
large volumes of fuel have leaked from Tanks 
56A, 568, and 85, constituting release to 
surface water. 

Air: Release to air was noted during the 
VSI. The potential for release from spilled 
fuels is high. 

Subsurface Gas: A large volume of volatile 
organics have been released into the soil 
from spills and leaking underground storage 
tanks. This creates a high potential for 
the generation of subsurface gas. There is 
no immediate threat to human health because 
of this unit's location (removed from 
populated areas of the Naval Station) . 
However, a hazard to human health and safety 
is probable in the event of subsurface 
excavation. 

Suggested Further Action: It is suggested that all tanks within the 
boundaries of this unit be subjected to 
integrity testing (e.g., pressure testing) 
to determine if there is a need for tank 
replacement. Soil and groundwater samples 
should be collected to determine the extent 
of release. The depth of soil samples taken 
should either correspond to the depth of the 
unit or should progress until there is 
evidence supporting the existence of a 
release (e.g., staining) . Analysis should 
include a set of indicator para.meters based 
upon the chemical and physical 
characteristics of the wastes present at 
this unit. Further action should be based 
upon these results. 
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8. UNIT NAME: 
9. UNIT NAME: 

Tow Way Road Disposal Pits 
Leaded Sludge Pits 

Conclusions: Soil/Groundwater: The potential for release 
to soil/groundwater is high because sludge 
waste was buried in unlined pits. 

Surface Water: The Leaded Sludge Pits (SWMU 
#9) are located on hillsides at elevations 
15 to 45 feet above the adjacent Machos 
mangrove swamp with slopes from 10% to 40% 
toward the swamp (Ref. 48). The 
approximate area of the Tow Way Road 
Disposal Pits (SWMU t8) was observed to be 
hilly (Ref. 57). The potential for release 
to surface water via surface runoff is high. 

Air: 
VSI. 
thus, 
low. 

No release to air was noted during the 
The sludge pits are covered with soil, 
the potential for release to air is 

Sµbsurface Gas: There is potential for the 
generation of subsurface gas due to the 
semivolatile nature of the waste at this 
unit. 

Suggested Further Action: It is suggested that an appropriate 
geophysical method (e.g., ground penetrating 
radar) be employed to locate the pits and 
that soil and groundwater samples be 
collected adjacent to each pit. Samples 
should also be collected at elevations below 
the pits and all samples analyzed to 
determine the existence of a release of 
hazardous constituents and the likelihood of 
subsurface migration. Further action should 
be based on these results. 
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10. UNIT NAME: Transformer Maintenance Area 

Conclusions: Soil/Groundwater: An estimated maximum of 
3, 000 gallons of transformer oil, probably 
containing PCBs, was poured directly on the 
soil surrounding this unit. The potential 
for release to soil/groundwater is high. 

Surface Water: Although PCBs are prefer­
entially adsorbed onto soils, their high 
concentrations in the soil around this unit 
create a high potential for impacting 
surface waters via surface runoff erosion. 

Air: Transformer 
therefore, there 
release to air. 

oil is 
is low 

not volatile; 
potential for 

Subsurface Gas: Transformer oil is not 
volatile; therefore, there is low potential 
for subsurface gas generation. 

Suggested Further Action: It is suggested that the regulatory status 
of this unit be determined and that if this 
unit is not already regulated (e.g., 
undergoing closure plans or TSCA regulated) 
the unit should be referred to the 
appropriate TSCA personnel. 
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11. UNIT NAME: PCB Storage Compound 

Conclusions: Soil/Groundwater: Since this unit is 
located inside a building and appears to be 
well contained, the potential for release to 
soil/groundwater is low. 

Surface Water: The potential for release to 
surface water is low because this is an 
indoor unit and appears to be well 
contained. 

Air: Because PCBs are not volatile, the 
potential for release to air is low. 

Subsurface Gas: Because PCBs are not 
volatile and because this unit is located 
indoors, the potential for subsurface gas 
generation is low. 

Suggested Further Action: It is suggested that the results of the 
analysis of the spilled materials be 
obtained to confirm that they are non-PCB. 
If the spilled materials are, in fact, non­
PCB, no further action beyond continuing to 
comply with TSCA regulations is suggested at 
this time. 
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12. UNIT NAME: Fire Training Pit Oil/Water Separator 

Conclu§ions: Soil/Groundwater: Evidence of direct release 
to soil/groundwater was observed during the 
VSI (stained curbing, guardrail uprights, 
and dead vegetation adjacent to this unit). 

Surface Water: Although there is the 
possibility of subsurface migration, this 
unit is not in close proximity to surface 
water. Therefore, the potential for release 
to surf ace water could be considered 
moderate. 

Air: The potential for release to air is 
high due to the volatile nature of wastes 
managed here. 

Subsurface Gas: The potential for 
subsurface gas generation is dependent upon 
the integrity of this unit. 

Suggested Further Actions It is suggested that an automatic overflow 
control valve be installed on this unit and 
that the final disposition of wastewater be 
determined. It is further sugqested that 
soil and groundwater samples be collected in 
conjunction with samplinq for the Fire 
Training Pit (SWMU 114) in order to 
determine the existence of release of 
hazardous constituents to the environment. 
Further action will be based upon results of 
analysis. 
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13. PNIT NAME: Old Pest Control Shop (Building 258 and surrounding area) 

Conclusions: Soil/Groundwater: Continual release to the 
soil in the vicinity of this unit has been 
documented for a period of nearly 30 years. 

Surface Water: Because the drainage ditch 
behind this unit received excess pesticides 
and pesticide rinse water, and since this 
drainage ditch flows into Ensenada Honda, 
the potential for release to surface water 
is high. 

Air: During the VSI, faint pesticide odors 
were noted. This constitutes a moderate 
potential for release to air. 

Subsurface Gas: Due to the volatile nature 
of pesticides and the extent of release to 
the soil at this unit, there is a moderate 
potential for the generation of subsurface 
gas. 

Suggested Further Action: It is suggested that extensive soil and 
groundwater sampling be performed at this 
unit to determine the existence and nature 
of release of hazardous constituents to the 
environment. Areas sampled should include 
outside near the south side of Building 258 
and in and around the ditch that is 
approximately 40 feet from the building. 
Analyses should include a set of indicator 
parameters based upon the physical and 
chemical characteristics of pesticides 
stored here in the past. As an interim 
measure, it is suggested that recreational 
use of the building be discontinued 
immediately until sampling results confirm 
that building's safety. Further action will 
be based upon these results. 
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14. UNIT NAME: Fire Training Pit 

Conclusions: Soil/Groundwater: Evidence of 
soil/groundwater was observed 
VSI. The potential for 
soil/groundwater is high. 

release to 
during the 

release to 

Surface Water: Although this unit is not 
directly adjacent to surface water, the 
potential for release to surface water can 
be considered high due to the action of 
rainwater (and the resulting surface 
migration) on the curbing and stained area, 
both of which displayed evidence of release 
to soil. 

Air: Due to the volatile nature of wastes 
managed at this unit, the potential for 
release to air is considered high. 

Subsurface Gas: The potential for sub­
surface gas generation is considered high 
due to the volatile nature of wastes managed 
at this unit. There is no immediate threat 
to human health because of this unit's loca­
tion (removed from populated areas of the 
Naval Station). However, a hazard to human 
health and safety is probable in the event 
of subsurface excavation. 

Suggested Further Actions: It is suggested that soil and groundwater 
samples be collected in order to determine 
the existence of release. The samples 
should be taken at a depth corresponding to 
either the depth of the unit, or progress 
until there is evidence supporting the 
existence of a release (e.g., staining), 
whichever is deeper. Analysis should 
include a set of indicator parameters based 
upon the chemical and physical 
characteristics of wastes managed at this 
unit. Further action will be based upon the 
results of analyses. 
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15. UNIT NAME: Hospital Incinerator (Building 1928) 

Conclusions: Soil/Groundwater: The potential for release 
to soil/groundwater is low due to the self­
contained design of this unit and the volume 
and nature of waste management (i.e., 
burning small quantities of waste) . 

Surface Water: There is a low potential for 
release to surface water due to management 
design (self-contained chamber) and the 
manner of disposal (i.e., burning). 

Air: This 
Environmental 
air. 

unit is permitted by the 
Quality Board to release to 

Subsurface Gas: There is a low potential 
for the generation of subsurface gas since 
no wastes are in contact with soil. 

Suggested Further Action: Other than continuing to comply with 
Environmental Quality Board regulations, no 
further action is suggested at this time. 
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16. UNIT NAME: Waste Explosive Storage 

Conclusions: No determinations can be made concerning the 
potential for release to soil/groundwater, 
surface water, air, and subsurface gas due 
to the fact that the VSI team was denied 
access to this unit. 

Suggested Further Action: The VSI team was denied access to this unit. 
No further action can be suggested until 
information required to make release 
determinations is obtained. 
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17. UNIT NAME: DRMO Hazardous Waste Storage Facility 

Conclusions: Soil/Groundwater: The potential for release 
to soil/groundwater is low, since the wastes 
are stored indoors on concrete. 

Surface Water: The wastes are stored 
indoors on concrete, resulting in a low 
potential for release to surface water. 

Air: The potential for release to air is 
generally considered low; however, it was 
noted during the VSI that caustics were 
stored in a bay designated for acids. In 
the event of spillage and mixing of 
incompatible wastes, a release to air could 
occur. 

Subsurface Gas: The waste is stored in 
drums on concrete; thus, the potential for 
generation of subsurface gas is low. 

Suggested Further Action: Caustics were observed to be stored in the 
acid storage bay during the VSI. Other than 
continued compliance with RCRA requirements, 
including proper storage of incompatible 
wastes, no further action is suggested at 
this time. 
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18. llNIT NAME: Ignitable Storage Facility (Building 2009) 

Conclusions: Soil /Groundwater: Since this unit is 
underlain by a curbed concrete pad and is 
inside a building, the potential for release 
to soil/groundwater is considered low. 

Surface Water: The potential for release to 
surface water is low because this is an 
indoor unit underlain by a concrete pad with 
curbing. 

Air: Because this is an indoor unit, the 
potential for release to air is considered 
low. 

Subsurface Gas: The wastes managed at this 
unit have no contact with soil. The 
potential for subsu.rface gas generation is 
low. 

Suggested Further Actions: Other than continued compliance with RCRA 
regulations, no further action is suggested 
at this time. 
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19. QNIT NAME: Pesticide Waste Storage 

Conclusions: Soil /Groundwater: Release to the soil/ 
groundwater 
inspection of 
not possible. 

Surface Water: 

is unknown because visual 
the interior of this unit was 

Release to the surface water 
is unknown as visual inspection was not 
possible. The strong odor outside this unit 
suggests release to the floor inside. 
However, the potential for release to the 
surface water is unknown. The door to this 
structure was locked, making an inspection 
of the integrity of the concrete floor 
impossible and the area surrounding this 
unit was overgrown with vegetation, making 
an inspection of the concrete pad difficult. 

Air: As the VSI team approached this 
building, the smell of pesticides was strong 
and became overpowering inside the cyclone 
fence. The potential for release to air is 
very high at this unit. 

Subsurface Gas: The potential for releases 
as subsurface gas is dependent upon releases 
into the soil and the volatility of the 
pesticide. At present, these factors are 
unknown. 

Suggested Further Action: It is suggested that the current regulatory 
status of this unit be reviewed and the unit 
inspected to ensure compliance with interim 
status requirements. Further action will be 
based upon this information. 
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20. UNIT NAME: Waste Oil Tank Truck 

Conclusions: 

Suggested Further Act1on: 

Soil/Groundwater: This unit is usually parked on 
the grass at the edge of the yard around Building 
860. The potential for release to soil/ground­
water is moderate, if a rele1se were to occur. 

Surface Water: The potential for release to 
surface water is low based on distance to nearest 
surface water. 

Air: This unit is enclosed; therefore, the 
potential for release to air is low. 

Subsurface Gas: Because the unit is above-ground 
the potential for subsurface gas generation is 
low. 

It is suggested that this unit be moved from the 
grass to the concrete yard of Bui 1 d1 ng 860 and 
kept there as a routine matter. In the event of 
a spi 11, the waste oi 1 can be washed into the 
Drone Fuel Drain Oil/Water Separator <SWMU #4). 
Otherwise, no further action is suggested at this 
time. 
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21. UNIT NAME: Donuts (fl - #4) 
22. UNIT NAME: Ships Waste Offload Barges (tl and 12) 

Conclusions: Soil/Groundwater: These units are located 
in the ocean. The potential for release to 
soil/groundwater is considered low. 

Surface Water: The potential for release to 
surface water is dependent upon the 
integrity of these units. 

Air: Due to the fact that these units are 
contained, the potential for release to air 
is low. 

Subsurface Gas: Since release from these 
units would not reach soil/groundwater, the 
potential for the generation of subsurface 
gas must be considered low. 

Suggested Further Action: It is suggested that these units be tested 
for integrity (e.g., visual inspection, 
pressure testing) and repaired or replaced 
accordingly. Otherwise, no further action 
is suggested at this time. 
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23. UNIT NAME: Oil Spill Separator Tanks 

Conclusions: 

Suggested Further Action: 

Soil/Groundwater: Base on the extent of the 
stains observed during the VSI, release of waste 
oil from secondary containment to the asphalt 
appeared to be fairly common. The potent i a 1 for 
release to soil/groundwater is high. 

Surface Water: Since this unit is approximately 
100 feet inshore from the dock, the potential for 
release to surface water is moderate to high. 

Air: Due to the volatile characteristics of the 
waste managed, the potent1al for release to air 
is moderate to high. 

Subsurface Gas: The potential for subsurface gas 
generation is moderate to high due to the 
volatile nature of wastes managed by this unit. 

It is suggested that soil samples be taken from 
the area showing evidence of a visible drainage 
path in order to determine the existence of 
release. It is also suggested that the concrete 
pad and curbing be replaced with one sufficient 
to contain the entire contents of the tanks in 
the event of a rupture or 1 eak. Further action 
will be based upon the results of analysis. 
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24. UNIT NAME: Oil Spill Oil/Water Separator 

Conclusions: Soil/Groundwater: The potential for release 
to soil/groundwater is dependent upon the 
integrity of this unit. 

Surface Water: Due to this unit's location 
(i.e., approximately 100 feet from the 
dock), the potential for release to surface 
could be considered moderate to high, 
depending upon whether or not this unit has 
overflow controls and whether or not they 
work. 

Air: The potential for release to air is 
moderate to high because this unit is open 
at ground level and the nature of wastes 
managed here. 

Subsurface Gas: The potential for sub­
surface gas generation is dependent upon the 
potential for release to soil. 

Suggested Further Actions: It is suggested that this unit be subjected 
to integrity testing to determine the like­
lihood of release to the environment. It is 
also suggested that the existence and 
integrity of an overflow control device be 
verified. Further action will be based upon 
these findings. 

7-23 



25. YNIT NAME: Past DRMO Hazardous Waste Storage 

Conclusions: Soil/Groundwater: Visual evidence suggest­
ing past release to soil/groundwater (i.e., 
stained gravel) was observed at the time of 
the VSI. 

Surface Water: Since there is evidence 
suggesting release to soil/groundwater and 
the distance the surface water is 
approximately 500 to 1,000 feet (Figure 1), 
there is a moderate potential for release to 
surface water. 

Air: Since this unit has had no recent 
releases and the spill areas observed 
visually are relatively minor, the potential 
for release to air could be considered low. 

Subsurface Gas: The potential for 
subsurface gas generation can not be 
determined until the nature of release 
(i.e., whether volatiles are present) is 
determined. 

Suggested Further Actions: Soil sampling in areas of staining should be 
conducted to determine if there has been 
release of hazardous constituents to the 
environment. Sampling should be done in 
conjunction with closure activities for this 
unit. 
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26. VNIT NAME: Abandoned Engine Oil Drums 

Conclusions: Soil/Groundwater: Release to soil was 
observed during the VSI. 

Surface Water: The potential for release to 
surface water is moderate. This unit is not 
directly adjacent to any body of water, but 
contaminants could reach surface water 
through subsurface migration. 

Air: There is a moderate potential for 
release to air for this unit. The contents 
of the drums were exposed to the 
environment, but no odor was present. The 
leaking contents had a tar-like appearance, 
and at least one of the drums was labeled as 
engine oil, which is not volatile. 

Sµbsurface Gas: Since volatile constituents 
were not confirmed at this site, the 
observed releases to soil warrant a 
moderate release potential to subsurface 
gas. 

Suggested Further Action: It is suggested that the contents of the 
dr~ be determined. The drums should be 
disposed of in a manner that is appropriate 
regarding the physical and chemical 
characteristics of their contents. Soil 
sampling in the areas where release has 
occurred may be necessary to determine the 
potential harm to human health and the 
environment. Further action will be based 
on these determinations. 
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27. UNIT NAME: 
28. UNIT NAME: 
29. UNIT NAME: 

Capehart Area Wastewater Plant 
Bundy Area Wastewater Plant 
Industrial Area Wastewater Plant 

Conclusions: Soil/Groundwater: The potential for release 
to soil/groundwater is dependent upon the 
structural integrity of these units. 

Surface Water: These units are designed to 
release to surface water; however, the 
existence of hazardous constituents in the 
effluent is likely for SWMUs 128 and 129 
because they are located near industrial 
operations. 

Air: The potential for release to air is 
low for SWMUs 128 and 129 because virtually 
all the raw sewage was contained. It is 
likely that SWMU #27 is of similar 
construction. 

Subsurface Gas: The potential for 
generation of subsurface gas is dependent 
upon the structural integrity of these 
units. 

Suggested Further Actions: It is suggested that each of these units be 
tested for structural integrity of its 
component parts. There has been no 
determination made regarding the Sewer 
Drainage System (SWMU #38) and the nature of 
constituents that flow through it. It is 
therefore suggested that soil or surface 
water samples be collected near the outfall 
of each of these units to determine the 
potential for the release. of hazardous 
constituents. Further action will be based 
upon the results of integrity testing, 
sample analyses, and whether each of these 
units will be able to come into compliance 
with NPDES regulations. 
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30. UNIT NAME: Former Incinerator Site 

Conclusions: 

Suggested Further Action: 

Soil/Groundwater and Surface Water: Based on the 
design of the unit and on information regarding 
the operation of the unit during the active life 
of the unit, there is a low potential for release 
to soil/groundwater and to surface water. 

Air: This unit was designed to release to the 
atmosphere when active. However, because the 
unit is inactive and has been dismantled, there 
is a low potential for on-going releases to air. 

Subsurface Gas: There is a 1 ow potent i a 1 for 
subsurface gas generation based on the 
above-ground design of the unit. 

No further action is suggested at this time. 
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31. UNIT NAME: Waste Oil Collection Area (PWD Storage Yard) 

Conclusions: Soil/Groundwater: Since the wastes are 
contained in closed SS-gallon drums and 
enclosed in a secondary containment 
structure, there is a low potential for 
release to soil/groundwater. 

Surface Water: The potential for release to 
surface water is low because a relatively 
small volume of waste is involved, the unit 
is surrounded by an asphalt lot, and the 
wastes are contained in closed SS-gallon 
drums within a secondary containment 
structure. 

Air: Since the wastes 
closed SS-gallon drums, 
release to air is low. 

are 
the 

contained 
potential 

in 
for 

Subsurface Gas: Since the wastes are 
contained in closed SS-gallon drums, the 
potential for the generation of subsurface 
gas is low. 

Suggested Further Action: Other than repairing the drain valve, there 
is no further action suggested at this time. 
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32. UNIT NAME: Battery Collection Area (PWD Storage Yard) 

Conclusions: Soil/Groundwater: Since no leaking batter­
ies were observed and this unit is located 
on asphalt, the potential for release to 
soil/groundwater is low. 

Surface Water: Since no stains or leaking 
batteries were observed and this unit is 
located on asphalt, there is little 
potential for release to surface water. 

Air: The potential for release to air is 
negligible since the batteries are sealed. 

Subsurface Gas: The potential for the 
generation of subsurface gas is low, since 
the batteries are not leaking and the unit 
is located on asphalt. 

Suggested Further Action: It is suggested that the facility remove and 
properly dispose of or recycle the 
batteries. In addition, it is suggested that 
the facility provide a designated battery 
storage area, designed to ensure that 
releases to environmental pathways do not 
occur. 
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33. UNIT NAME: AIMD Hazardous Waste Storage Pad 

Conclusions: Soil/Groundwater: The potential for release 
to soil/groundwater is low since the wastes 
are stored in drums on concrete with 
secondary containment curbs. An unidenti­
fied white powder was observed on the soil 
adjacent to the unit during the VSI. 

Surface Water: The wastes are stored in 
drums on concrete; thus, the potential for 
release to surface water is low. 

Air: The wastes are stored in drums; 
therefore, the potential for release to air 
is low. Particulate release, however, may 
occur from unmanaged areas such as the area 
of white powder observed during the VSI. 

Subsurface Gas: The wastes are 
drums on concrete; therefore, the 
for generation of subsurface 
considered low. 

stored in 
potential 

gas is 

Suggested Further Action: It is suggested that the white powder 
observed during the VSI be sampled, 
characterized, and removed, and that future 
management practices prevent release from 
this unit. 
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34. UNIT NAME: VC-8 Waste Storage Pad 

Conclusions: Soil/Groundwater: There 
potential for release to 
because this unit has a 
control valve, which must 
heavy rainfall. 

is a moderate 
soil/groundwater, 

manual overflow 
be opened during 

Surface Water: There is a moderate 
potential for release tc surface water due 
to surface runoff. 

Air: There is a moderate potential for 
release to air due to the volatile nature of 
these wastes. 

Subsurface Gas: There is a moderate 
potential for subsurface gas generation due 
to the fact that wastes come in contact with 
the soil during heavy rainfall and due to 
the type of wastes managed at this unit. 

Suggested Further Action: It is suggest that Naval personnel build a 
cover for this unit to keep rainwater from 
flooding the concrete pad underlying this 
unit. Otherwise, no further action is 
suggested at this time. 
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35. UNIT NAME: Aircraft Wash Rack Oil/Water Separator 
36. UNIT NAME: Vehicle Wash Rack Oil/Water Separator 

Conclusions: Soil/Groundwater: The potential for release 
to soil/groundwater is dependent upon the 
structural integrity of these units. 

Surface Water: No evidence of overflow was 
observed during the VSI. The potential for 
release to surface water is low. 

Air: The potential for release to air is 
moderate due to the nature of wastes managed 
at these units. 

Subsurface Gas: The potential for 
surf ace gas generation is dependent upon 
release to soil/groundwater. If there 
been release to soil/groundwater, 
potential for generation of subsurface 
is moderate. 

sub­
the 
has 
the 
gas 

Suggested Further Action: It is suggested that these units be 
subjected to integrity testing to determine 
the likelihood of release to soil/ 
groundwater, surface water, and the 
generation of subsurface gas. Further 
actions will be based upon the integrity of 
these units. 
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37. UNIT NAME: Waste Oil Drum Storage Area (near Hangar 200) 

Conclusions: Soil/Groundwater: The potential for release 
to soil/groundwater is generally considered 
low to moderate, since waste oil and 
gasoline are stored in drums on a concrete 
pad with no curbing. An area of stained 
soil and stressed vegetation was observed 
adjacent to the unit during the VSI, 
however. 

Surface Water: The waste is stored in drums 
over a concrete pad with no curbing. The 
potential for release to surface water is 
considered moderate. 

Air: The unit is used for storage of waste 
oil and gasoline in drums; therefore, the 
potential for release to air is considered 
low. 

Subsurface Gas: The unit is used for storage 
of waste oil and gasoline in drums on a 
concrete pad with no curbing. The potential 
for generation of subsurface gas is 
moderate. 

Suggested Further Action: It is suggested that the area of stained 
soil and stressed vegetation be sampled to 
determine the existence of release of 
hazardous constituents to the environment 
and that management practices (including the 
addition of curbing) prevent such releases 
in the future. Further action will be based 
upon this determination. 
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38. UNIT NAME: Sewer Drainage System 

Conclusions: Soil/Groundwater: The potential for release 
to soil/groundwater is dependent upon the 
structural integrity of the sewer system, 
which could not be determined during this 
RFA. 

Surface Water: The potential for release to 
surface water is dependent upon the 
structural integrity of this unit, which 
could not be determined during this RFA. 

Air: There is a low potential for release to 
air due to the underground design of this 
system. 

Subsurface Gas: The potential for generating 
subsurface gas is dependent upon the 
structural integrity of this unit, which 
could not be determined during this RFA. 

Suggested Further Action: The Sewer Drainage System consists of the 
sanitary and storm sewer systems. It is 
suggested that the relative interdependence 
and integrity of these systems be 
determined. Based upon the results of 
integrity testing, soil sampling i:nay be 
warranted to determine if hazardous 
constituents have been released to the 
environment. Soil samples should be 
collected from those points along the sewer 
system where there is leaking or cracking. 
Analytical parameters should include 
fractions of Appendix VIII hazardous 
constituents (e.g., metals, volatiles, and 
semivolatiles), based upon the hazardous 
constituents in the facility wastewaters. 
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39. UNIT NAME: Spent Battery Storage Building (Building 3158) 

Conclusions: Soil/Groundwater: The potential for release 
to soil/groundwater is considered high, 
since visible cracks and stains were 
observed in the concrete containment pad. 

Surface Water: The potential for release to 
surface water considered moderate due to the 
possibility of subsurface migration. 

Air: The wastes are spent batteries and 
battery acid; therefore, the potential for 
release to air is considered low. 

Subsurface Gas: The potential for generation 
of subsurface gas is considered low because 
battery acid is not volatile. 

Suggested Further Action: Soil samples should be collected adjacent to 
and through the pad to determine the nature 
and extent of release. The sampling effort 
should include collection of soil samples, 
with analysis for pH, to a depth of 
approximately two feet or until visible 
contamination is observed. In addition, it 
is further suggested that cracks in the 
concrete pad be repaired to prevent future 
release to soil. 
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40. UNIT NAME: Seabee Oil Collection Area 

Conclusions: Soil/Groundwater: Stained gravel was 
observed directly below the mobile storage 
tank, indicating a direct release to soil. 

Surface Water: Surface water is 
approximately a 1/4 mile from this unit. 
The potential for release to surface water 
is moderate. 

Air: The potential for release to air could 
generally be considered low since the tank 
is a contained unit. 

Subsurface Gas: Due to the nonvolatile 
nature of lubricating oil, the potential for 
subsurface gas generation is considered low. 

Suggested Further Action: It is suggested that soil samples be 
collected beneath the mobile storage tank. 
Analysis should include a set of indicator 
parameters based upon the chemical and 
physical characteristics of the wastes 
managed by this unit. It is further 
suggested that a covered concrete pad with 
curbing be built for the mobile tank. 
Further act ions will be based upon the 
results of analysis. 
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41. UNIT NAME: Rinse Rack near Seabee ~esticide Storage 

Conclusions: Soil /Groundwater: Th is unit is made of 
concrete (at surface level at least) and 
appears to be in very good condition. The 
potential for release to soil/groundwater is 
therefore considered low. 

Surface Water: Since the point of ultimate 
discharge has not been determined for this 
unit, the potential for release to surface 
water can not be assessed. 

Air: At the time of the VSI, no pesticides 
had been applied for several months. 
However, during the time of pesticide 
application, the potential for release to 
air is moderate to high. 

Subsurface Gas: The potential for subsur­
face gas generation is considered low since 
the potential release to soil/groundwater 
appears to be considered low. 

Suggested Further Action: This unit was not in use at the time of the 
VSI. The point of ultimate discharge of 
wastes from this unit should be determined 
and evaluated in conjunction with further 
information regarding the disposal of excess 
pesticides (i.e., whether they are sent to 
DRMO or drained at this unit) . Further 
action will be based upon these 
determinations. 
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42. UNIT NAME: Water Treatment Plant Sludge Lagoons 

Conclusions: Soil/Groundwater: These units do not manage 
hazardous wastes, therefore, the potential 
for release of hazardous wastes or hazardous 
constituents to soil/groundwater is low. 

Surface Water: Although once a year the 
gates to these units are opened and sludge 
is discharged to surface water, no hazardous 
constituents are managed by these units. 
The potential for release of hazardous 
constituents to surface water is low. 

Air: The potential for release to air is 
considered low, since no volatiles are 
managed by this unit. 

Subsurface Gas: The.re are no volatiles or 
organics managed by this unit. There is a 
low potential for subsurface gas generation. 

Suggested Further Action: Raw water is supplied by mountain rainwater 
from the Rio Blanco River several miles west 
of the Naval Station. The sludge that 
remains after processing consists of river 
mud containing aluminum sulfide for 
clarification and lime for pH control. The 
VSI team had no reason to suspect that any 
product or waste at this unit contained 
hazardous constituents; therefore, no 
further action is suggested at this time. 
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43. UNIT NAME: Drone Washdown Area 

Conclusions: Soil/Groundwater: This unit is designed to 
release to soil/groundwater. Past release 
of hazardous constituents to soil/ground­
water has been documented. 

Surface Water: 
flows northeast 
Naval Station. 

Surface water generally 
in the northern part of the 

There has been documented 
release to soil/groundwater. The potential 
for release to surface water and subsurface 
migration is high. 

Air: Although jet fuel is highly volatile, 
release of jet fuel to soil/groundwater has 
not been documented for over 10 years. The 
potential for release of hazardous 
constituents to air could be considered low. 

Subsurface Gas: The potential for sub­
surface gas generation in this immediate 
location is low because this unit is 
concrete lined. Wastes discharged from this 
unit have an affect upon the Aerial Target 
Systems Drainage Ditch (SWMU #44) and are 
addressed in the Suggested Further Actions 
for SWMU #44. 

Suggested Further Actions: Due to the fact that release of hazardous 
constituents from this unit has not been 
documented for at least 10 years and because 
the ditch that received discharge of 
hazardous constituents is addressed as SWMU 
#44, no further action action is suggested 
at this time. 
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44. YNIT NAME: Aerial Target Systems Drainage Ditch 

Conclusions: Soil/Groundwater: Visual 
release to soil/groundwater 
during the VS I. 

evidence of 
was observed 

Surface Water: This unit has received 
discharge of hazardous constituents from the 
Drone Washdown Area (SWMU t43) in the past 
(Ref. 48), in addition to probable release 
from the adjacent fuel and chemical storage 
pad. Surface water in the northern part of 
the Naval Station flows northeast into the 
mangroves; therefore, the potential for 
release to surface water is moderate to high 
due to surface drainage. 

Air: Due to the volatile nature of wastes 
managed by this unit, there is a high 
potential for release to air. 

Subsurface Gas: Due to the nature of wastes 
managed by this unit (e.g., contaminated JP-
4 and JP-5 from SWMU t43, rust preventive 
and solvents from the adjacent fuel and 
chemical storage pad), the potential for 
subsurface gas generation is high. There is 
no inunediate threat to human health because 
this unit is not located in a highly 
populated section of the base. However, in 
the event of soil excavation, a hazard to 
human health and safety may exist. 

Suggested Further Actions: It is suggested that soil samples be 
collected from both the area immediately 
around the dead vegetation, and at least 10 
to 15 feet further north in the drainage 
ditch. Indicator parameters should include 
a set of parameters appropriate for the 
types of waste managed by this unit in 
order to determine the existence of release 
to the environment. Further action will be 
based upon these results. 
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45. UNIT NAME: PCB Spill Area 

Conclusions: Soil/Groundwater: There has been documented 
release to soil/groundwater. 

Surface Water: The potential for release to 
surface water is high due to erosion and 
subsurface migration along the Old Power 
Plant cooling water outlet. 

Air: Due to the fact tha ·· transformer oil is 
generally not volatile, and maintenance was 
reportedly discontinued over 20 years ago, 
the potential for release to air could be 
considered low. 

Subsurface Gas: Since transformer oil is 
not volatile, the potential for generating 
subsurface gas is low. 

Suggested Further Action: It is suggested that soil samples be 
collected from stained areas within the area 
constituting the PCB Spill Area and that 
surface water samples be taken at the old 
cooling water outlet on the Enlisted Beach. 
Parameters for analysis will include an 
indicator parameter appropriate for the 
wastes managed (i.e., transformer oil 
matrix) . It is also suggested that the PCB 
issue be addressed by referring this unit to 
TSCA. Further action will be based upon the 
results of analysis. 
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46. UNIT NAME: Pole Storage Yard 

Conclusions: Soil/Groundwater: There has been documented 
release to soil/groundwater. 

Surface Water: The potential for release to 
surface water is moderate to high due to the 
close proximity to surface water and the 
action of erosion. 

Air: Since transformer oil is not volatile, 
the potential for release to air is low. 

Subsurface Gas: The potential for 
subsurface gas generation is low because 
transformer oil is not volatile. 

Suggested Further Actions: It is suggested that a determination be 
made regarding the previous location of 
transformers and SS-gallon drums stored 
within the Pole Storage Yard. Once these 
areas are located, it is suggested that soil 
samples be collected and analysis be 
performed using indicator parameters capable 
of characterizing the nature and existence 
of release to the environment. Further 
action will be based upon these results. 
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47. YNIT NAME: Local Disposal Areas 

Conclusions: Soil/Groundwater: The potential for release 
to soil/groundwater is dependent upon the 
exact location of disposal areas and 
composition of disposed materials. 

Surface Water: The potential for release to 
surface water is dependent upon the exact 
location of disposal areas and composition 
of disposed materials. 

Air: The potential for release to air is 
dependent upon the exact location of 
disposal areas and composition of disposed 
materials. 

Subsurface Gas: The potential for generating 
subsurface gas is dependent upon the exact 
location of disposal areas and composition 
of disposed materials. 

Suggested Further Action: It is suggested that the facility implement 
a survey to determine the location of all 
satellite disposal areas and general refuse 
accumulation areas. If it is suspected that 
hazardous constituents are being released at 
any of these areas, then appropriate 
sampling (e.g., soil, sediment, groundwater, 
surface water) is suggested at local areas 
to determine if there has been a release of 
hazardous constituents to the environment. 
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AREAS OF CONCERN 

A. AREA OF CONCERN NAME: Torpedo Shop (Building 394) 

Conclusions: Soil/Groundwater: Activities at this unit 
are conducted inside the building; however, 
the potential for release to soil/ 
groundwater is uncertain, since visual 
inspection of the unit was not allowed. 

Surface Water: Activities are apparently 
conducted inside a building resulting in a 
low potential for release to surface water. 

Air: Volatile emissions may occur from the 
waste products, such as waste fuel and 
solvents, generated at this unit. 

Subsurface Gas: The potential for generation 
of subsurface gas is uncertain, since visual 
inspection of the unit was not allowed. 

Suggested Further Action: Further action should be suggested after 
additional information is obtained to 
determine the manner in which wastes are 
generated, stored and disposed. 
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B. AREA OF CONCERN NAME: Former PWD Storage Area 

Conclusions: Soil/Groundwater: The potential for release 
to soil/groundwater is dependent upon the 
existence of hazardous constituents in the 
waste. 

Surface Water: The potential for release is 
dependent upon the existence of hazardous 
constituents in the waste. 

Air: The potential for release to air is 
dependent upon the existence of hazardous 
constituents in the waste. 

Subsurface Gas: The potential for release 
is dependent upon the existence of hazardous 
constituents in the waste. 

Suggested Further Action: It is suggested that this unit be cleared of 
vegetative cover and an inventory be made 
regarding general type, amount and location 
of wastes currently stored here. Public 
Works Department records should be reviewed 
to determine type, amount and, if possible, 
location of wastes stored here in the past. 
Further act ion will be based upon this 
information. 
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C. AREA OF CONCERN NAME: Transformer Storage Area 

Conclusions: Soil/Groundwater: During the VSI, release 
to soil/groundwater was observed. 

Surface Water: This unit is near surface 
water. The potential for release to surface 
water is high due to surface drainage. 

Air: Since transformer ~il is not volatile, 
the potential for release to air is low. 

Subsurface Gas: Transformer oil is not 
volatile, so although there has been release 
to soil, the potential for generating 
subsurface gas is low. 

Suggested Further Action: It is suggested that soil samples be 
collected from each pad. Analysis should 
include an indicator parameter appropriate 
for the wastes managed (i.e., transformer 
oil matrix) . Further action should be based 
upon these results. 
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D. AREA OF CONCERN NAME: Naval Station Outfalls 

Conclusions: Soil/Groundwater: Dilution is usually so 
great at the point of discharge to surface 
water, that release to soil/groundwater 
could be considered low. 

Surface Water: Naval Station Outfalls 
discharge directly to surface water; 
therefore, the potential for release to 
surface water is high. 

Air: Dilution is usually so great that the 
potential for release to air could be 
considered low. 

Subsurface Gas: Due to the low potential 
for release to soil/groundwater, the 
potential for generating subsurface gas 
is low. 

Suggested Further Actions: It is suggested that the facility implement 
a survey to determine the location of all 
outfalls at the Roosevelt Roads facility and 
the nature of the effluent being discharged 
at each of the outfalls. If it is suspected 
that hazardous constituents are being 
released at any outfall, then sampling (e.g. 
effluent and sediment) is suggested at the 
outfall discharge point to determine if 
there has been a release of hazardous 
constituents to the environment. 
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Topic: Manifest delivered to wrong location. 

4. To: Carlos Vazquez, Environmental Quality Board, From: Felix Mestey, 
Environmental Engineering Division PWD. January 29, 1988. 
Topic: Submitting manifests. 

5. To: Carlos Vazquez, Environmental Quality Board, From: Felix Mestey, 
Environmental Engineering Division PWD. January 29, 1988. 
Topic: Submitting a manifest. 

6. To: Fred May, Underwood Industry, From: Felix Mestey, Environmental 
Quality Board PWD. January 21, 1988. 
Topic: Signatures required on changed manifests. 

7. To: Carlos Vazquez, Environmental Quality Board, From: Felix Mestey, 
Environmental Engineering Division PWD. January 12, 1988. 
Topic: Submitting manifests. 

8. To: Carlo.s Vazquez, Environmental Quality Board, From: Felix Mestey, 
Environmental Engineering Division PWD. January 15, 1988. 
Topic: Submitting manifest. 

9. To: Carlos Vazquez, Environmental Quality Board, From: Felix Mestey, 
Environmental Engineering Division PWD. January 15, 1988. 
Topic: Submitting manifests. 

10. To: Carlos Vazquez, Environmental Quality Board, From: Felix Mestey, 
Environmental Engineering Division PWD. January 15, 1988. 
Topic: Submitting manifests. 

11. To :Carlos Vazquez, Environmental Quality Board, From: Felix Mestey, 
Environmental Engineering Division PWD. January 8, 1988. 
Topic: Submitting manifest. 

12. To: Carlos Vazquez, Environmental Quality Board, From: Felix Mestey, 
Environmental Engineering Division PWD. November 24, 1988. 
Topic: Submitting manifests. 
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13. To: Carlos Vazquez, Environmental Quality Board, From: Felix Mestey, 
Environmental Engineering Division PWD. November 12, 1988. 

14. 

Topic: Late manifests. 

Felix Hestey, 
Simon, Air and 
Topic: Part B 

Environmental Engineering Division PWD, From: Conrad 
Waste Management Division EPA. October 23, 1988. 
Permit Application Submission Request. 

15. To: Carlos Vazquez, Environmental Quality Board, From: Felix Mestey, 
Environmental Engineering Division PWD. September 4, 1988. 
Topic: Submitting manifests. 

16. To: Carlos Vazquez, Environmental Quality Board, From: Felix Mestey, 
Environmental Engineering Division PWD. August 13, 1988. 
Topic: Submitting manifests. 

17. To: Carlos Vazquez, Environmental Quality Board, From: Felix Mestey, 
Environmental Engineering Division PWD. June 30, 1988. 
Topic: Submitting manifests. 

18. To: Felix Mestey, Environmental Engineering Division PWD, From: Conrad 
Simon, Air and Waste Management Division EPA. June 30, 1988. 
Topic: RCRA "Notice of Violation and Compliance Demand". 

19. To: Carlos Vazquez, Environmental Quality Board, From: Felix Mestey, 
Environmental Engineering Division PWD. June 1, 1988. 
Topic: Submitting manifests. 

20. To: Santos Rohena Betancourt, Puerto Rico Environmental Quality Board, 
From: Felix Mestey, Environmental Engineering Division PWD. December 
8, 1986. 
Topic: Tank 85 spill status report with message reports and JP-5 Fuel 
Specification 

21. To: Environmental Quality Board From: Felix Mestey, Environmental 
Engineering Division PWD. March 18, 1988. 
Topic: Submitting manifest with explanation for delay of another 
manifest. 

22. To: William A. Beimborn, NUS Corporation, From: Allen Zack, ~sistant 
District Chief, Caribbean District. March 25, 1988. 
Topic: Well Schedules on Vieques Island. 

Inspection§ 

23. PCB Inspection: Roosevelt Roads Naval Station, Ceiba, Puerto Rico. 
September 29, 1987. 

24a. Federal Inspection of U.S. Naval Station, Roosevelt Roads, Ceiba. 
September 9 through 24, 1985. 

24b. Requirement of Information through Section 114 of Title I of the CAA 
(as amended). November 13, 1985. 
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25a. Summary of 
Inspection. 

Observations Made 
September 29, 1981. 

During Full RCRA Interim Status 

25b. Enforcement File, Compliance Record for U.S. NAVSTA Roosevelt Roads, 
Ceiba, Puerto Rico. 

25c. Enforcement File, Compliance Record for Naval Ammunition Facility, 
Vieques Island. 

2 6. Trip Report for Site Visit to Roosevelt Roads and Vieques Island 
William Beirnborn, Environmental Scientist, NUS Corporation. March 26, 
1986. 

27. Telecon Note between Marc Weitzel, Roosevelt Roads Land and Natural 
Resources Manager, U.S. F&WS and William Beirnborn, Environmental 
Scientist, NUS Corporation concerning endangered species. March 24, 
1986. 

28. U.S. Naval Station Roosevelt Roads Site A. William Beirnborn, 
Environmental Scientist, NUS Corporation. April 21, 1986. 

2 9. U.S. Naval Station Roosevelt Roads Site B. William Beimborn, 
Environmental Scientist, NUS Corporation. April 8, 1986. 

30. RCRA & NPDES Permit Review for Main Base and Vieques Island. William 
Beimborn, Environmental Scientist, NUS Corporation. June 4, 1986. 

QA Review Draft; Final Version 

31a. U.S. Naval Station Roosevelt Roads (Site A), Ceiba, Puerto Rico. 
William Beimborn, Environmental Scientist, NUS Corporation. September 
12, 1986. 

3lb. Documentation for Hazard Ranking System (Site A). William Beimborn, 
Environmental Scientist, NUS Corporation. September 12, 1986. 

32a. U.S. Naval Station Roosevelt Roads (Site B), Vieques Island, Puerto 
Rico. William Bei.mborn, Environmental Scientist, NUS Corporation. 
August 27, 1986. 

32b. Documentation for Hazard Ranking System (Site B). William Beimborn, 
Environmental Scientist, NUS Corporation. August 27, 1986. 

Environmental Asse§sment 

33. EPA Environmental Evaluation Report on Emission Sources at U.S. Naval 
Station Roosevelt Roads, Ceiba, Puerto Rico. December 15, 1983. 

34. EPA Environmental Evaluation Report on Emission Sources at Former 
Ramey AFB, USCG Base Borinquen, Aquadilla, PR. January 24, 1985. 
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35. Hazard Ranking System Scoring Summary 
Roads Main Base. William Beimborn, 
Corporation. September 11, 1986. 

36. Hazard Ran.king System Scoring Summary 
Roads (Site B) . William Beimborn, 
Corporation. August 8, 1986. 

for Naval Station Roosevelt 
Environmental Scientist, NUS 

for Naval Station Roosevelt 
Environmental Scientist, NUS 

37. Water Quality Sampling and Analysis at the Roosevelt Roads Solid waste 
Disposal Site. Jose Raul Diaz, Caribbean District. WRD. September 9, 
1975. 

38. Hazardous Waste Inventory. USCG Base Borinquen, Puerto Rico. 

Documents 

39. Dangerous Properties of Industrial Materials, N. Irving Sax. 

40. Public Water Supplies in Puerto Rico. 1983. U.S. Geological Survey, 
Open-File Data Report 84-126. F. Gomez-Gomez, F. Quinones, M. Lopez. 

41. Soil Survey of Humacao Area of Eastern Puerto Rico. U.S. Soil 
Conservation Service in cooperation with the University of Puerto 
Rico. 

42. Summary Appraisals of the Nation's Ground-Water Resources: Caribbean 
Region Geological Survey Professional Paper 813-U 

43. Uncontrolled Hazardous Waste Site Ranking System. A User's Manual. 

44. Photocopy of Hydrogeologic Map of Puerto Rico and Adjacent Islands. 

45. Hydrogeologic Map of Puerto Rico and Adjacent Islands. 

46. Topographic Map of NAF Vieques. 

47. Location Map of NAF Vieques. 

Other Sources 

48. Initial A8sessment Study of Naval Station Roosevelt Roads, Puerto Rico 
Naval Energy and Environmental Support Activity (NEESA) 13-051. 
September 1984. 

49. Hazardous Waste Permit Application. Parts A and B for Naval Station 
Roosevelt Roads, Roosevelt Roads, Puerto Rico. Prepared for Atlantic 
Division Naval Engineering Command. April 1988. 

50. Scope of Work, Study for Elimination of NPDES Violations at the U.S. 
Naval Station Roosevelt Roads. Undated. 

51. Collection Schedule for Dumpsters at Naval Station Roosevelt Roads. 
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52. General Facility Information. National Survey of Hazardous Waste 
Generators. Questionnaire GA by U.S. EPA. 

53. Blueprint Map of U.S. Naval Station Roosevelt Roads, PR. Revised by 
C. Nieves, April 11, 1986. 

54. United States Geological Survey. 
1952. 

Puerto Rico E Islas Limitrofes. 

55. America - A Narrative History. Volume Two, Second Edition. George 
Brown Tindall. 1988. p. 932. 

56. Hazardous Waste Management Plan for NAVSTA, Roosevelt Roads. 

57. VSI Field Notes Recorded August 15 through August 29, 1988. 
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LIST or 'PHOTOGRAPHS rROM VISUAL SITB INSPECTION 
CONDOC'l'BD AUGUST 15 TO AUGUST 22, 1988 

NAVAL STATION ROOSZVJ:LT ROADS, CIBBA, PUERTO RICO 

The VS! team failed to photograph several SWMUs and AOCs. These areas 
were not specifically considered individual SWMUs and AOCs until after the 
VS!. 

Photo 1. View of dead vegetation in mangrove swamp in the general vicinity 
of the Army Cremator Disposal Site (SWMU tl) . 

Photo 2. Area devoid of vegetation within the mangrove swamp in the 
general vicinity of the Army Cremator Disposal Site (SWMU tl) . 

Photo 3. Abandoned and corroded drums at the Langley Drive Disposal Site 
(SWMU #2) . 

Photo 4. View of inactive portion of the Station Landfill (SWMU #3). Area 
in picture is capped with temporary cover and volunteer 
vegetation. 

Photo 5. View of fiberglass drum and liner at the Station Landfill (SWMU 
#3) . 

Photo 6. View of Drone Fuel Drain Oil/Water Separator (SWMU t4) located 
adjacent to Building 860. 

Photo 7. Inside view of Former Paint Storage (SWMU #6) (Building 145). 
The floor is covered with standing water. 

Photo 8. Northeast view of oily sludge near Tank 83 of the Tow Way Road 
Fuels Farm (SWMU #7). 

Photo 9. Northwest view of Tank 83 of the Tow Way Road Fuel Farm (SWMU 
#7). Dead vegetation is evidence of recent spill of JP-5 fuel. 

Photo 10. Transformer Maintenance Area (SWMU #10) behind Building 90. Note 
oil stains on concrete pad and lack of curbing around the pad. 

Photo 11. PCB Storage Compound (SWMU tll) located inside Building 38. 

Photo 12. View facing west of Fire Training Pit Oil/Water Separator (SWMU 
#12) linked to the fire training pit. The oil stains on the 
curbing and guardrail uprights are evidence of a recent 
wastewater overflow from this unit. 

Photo 13. View of the Old Pest Control Shop (SWMU #13, Building 258). The 
building, facing northwest in this photograph, has been remodeled 
ar.d is now used to house the Las Croabas Dive Club. 

Photo 14. View of Fire Training Pit (SWMU tl4). Note the oil stained 
ground surrounding the pit in the center of the photo. 



Photo 15. North view of the Hospital Incinerator (SWMU #15). 

Photo 16. View of one of four bays used to store hazardous wastes in the 
DRMO Hazardous Waste Storage Facility (SWMU #17, Building 1973). 

Photo 17. View of Ignitable Storage Facility (SWMU #18, Building 2009). 

Photo 18. West view of Pesticide Waste Storage (SWMU #19, Building 121). 

Photo 19. Waste Oil Tank Truck (SWMU #20), located near Building 860. 

Photo 20. Three Oil-Spill Separator Tanks which are part of the Oil Spill 
Removal System (SWMU #23). 

Photo 21. View of Past DRMO Hazardous Waste Storage (SWMU #25). Note the 
stained gravel adjacent to the blue drums. 

Photo 22. Northwest view of Abandoned Engine Oil Drums (SWMU #26) located 
behind Building 544. 

Photo 23. View of sludge drying beds which are part of the Capehart Area 
Wastewater Treatment Plant (SWMU #27) . 

Photo 24. East-facing view of primary clarifiers and anaerobic sludge 
digestion tank at the Bundy Area Wastewater Treatment Plant (SWMU 
#28) . 

Photo 25. Gravity-operated trickling filter beds at the Industrial Area 
Wastewater Treatment Plant (SWMU #29). 

Photo 26. East view of the Former Incinerator Site (SWMU #30) located near 
the entrance to the Station Landfill. 

Photo 27. View of empty Waste Oil Collection Area (SWMU #31) located in the 
Public Works Department storage yard (Building 31) . Note the 
deteriorated curbing around this unit. 

Photo 28. Battery Collection Area (SWMU #32) located in the Public works 
Department Storage Yard (Building 31) . 

Photo 29. AIMD Hazardous waste Storage Pad (SWMU #33) for the Aircraft 
Intermediate Maintenance Department. 

Photo 30. VC-8 Waste Storage Pad (SWMU #34) adjacent to VC-8 hangar. 

Photo 31. View of Aircraft Wash Rack Oil-Water Separator (SWMU #35) located 
near the VC-B hangar. 

Photo 32. View of Vehicle wash Rack Oil/Water Separator (SWMU #36) located 
near the berthing pier. The below ground oil-water separator is 
located to the right of the wash rack. 

Photo 33. waste Oil Drum Storage Area (SWMU 137) adjacent to Hangar 200. 



Photo 34. East view of Building 3158, the Spent Battery Storage Building 
(SWMU #39) located within the Seabee compound. 

Photo 35. View facing north of Seabee Oil Collection Area (SWMU #40) within 
the Seabee Compound. Mobile storage tank is on the right. Drum 
storage pad is on the left. 

Photo 36. View of Building 3152 and the Rinse Rack near Seabee Pesticide 
Storage (SWMU #41). 

Photo 37. View facing north of Water Treatment Plant. Sludge Lagoon (SWMU 
#42). 

Photo 38. View facing southwest of Water Treatment Plant Sludge Lagoon 
(SWMU #42). 

Photo 39. Steel-grated drain used as a Drone Washdown Area (SWMU #43). 
Location is adjacent to Building 860. 

Photo 40. View of Aerial Target Systems Drainage Ditch (SWMU #44). 

Photo 41. View of general vicinity of PCB Spill Area (SWMU #45). 

Photo 42. Telephone poles at Pole Storage Yard (SWMU #46). 

Photo 43. View of Transformer Storage Area (AOC Cl located near Building 
2042. 
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SECTION K 

OTHER FEDERAL LAWS 

Date: 6128193 
Revision No.: 3 

Section K 

Infonnation has been provided in accordance with the requirements of 40 CFR 270.114(b)(20) 
in the Environmental Assessment of Vieques. At this time, however, the OB/OD facility is in 
compliance with the following Federal laws: Wild and Scenic Rivers Act, National Historic 
Preservation Act of 1966, Endangered Species Act, Coastal Zone Management Act, and the Fish 
and Wildlife Act. 

A brief synopsis of Navy activities on pertinent issues is provided as follows: 

K-1 Ecological Conservation Zones 

Various conservation zones have been established on Navy lands on Vieques. These areas 
encompass various plant and wildlife species habitats designated as rare and endangered, as well 
as ecosystems unique to the Caribbean. The designated conservation zones are: 

Punta Este 

This area includes unique vegetation of upland forest scrub and evergreen scrub. The evergreen 
scrub community, consisting of drought-resistant shrubs, is located on dry coastal limestone 
uplifts and is only found on Vieques. Punta Este is also home to an orchid (Epidendrum 
bifidum) identified as rare by the Commonwealth of Puerto Rico and is a candidate for the 
threatened and/or endangered species list as per the Endangered Species Act. 

Cayo Conejo 

This small island is Bahia Salina del Sur is an endangered brown pelican nesting habitat. The 
breeding colony is one of the largest in Puerto Rico. Access to this island is restricted and must 
be authorized by the U.S. Fish and Wildlife Service. 

Ensenada Honda 

This area includes extensive mangroves and is the best example of a lowland forest on Vieques. 
It contains one of the island's last remaining strands of Ucar (Bacida buceras) intermixed with 
Cobana Negra (Stahlia monosperma) which was listed as a threatened plant species in 1990. 
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South Coast Bays 

Date: 6128193 
Revision No.: 3 

Section K 

This conservation zone encompasses extensive mangroves adjacent to Puerto Mosquito, Puerto 
Ferro, Bahia Corcho, and Bahia Tapon. Bahia Tapon and Puerto Mosquito bays have 
bioluminescent qualities. Bioluminescence is a unique phenomenon occasionally found in 
protect1>:d trnpical bays with unique physical, chemical, and biological characteristics. The 
bioluminescence is caused by an accumulation of large numbers of dinoflagellate Pyrodinum 
bahemense. This species of phytoplankton normally occurs in near-shore tropical waters and 
emits light when disturbed by boats, swimmers, fish, etc. Only 14 bioluminescent bays have 
been identified worldwide. 

Playa Grande 

This lagoon, located on the NAF south coast, provides important fishery and wildlife habitat. 

Monte Pirata 

Monte Pirata's slopes support the most diverse upland forest on the island. This forest contains 
some of the oldest, largest, rarest, and most unusual trees on Vieques Island. Several plants 
identified as Puerto Rican species of concern are in the area. This conservation zone includes 
coastal areas which serve as brown pelican roosting sites and sea turtle nesting and feeding 
habitat. 

Laguna Kiani Complex 

This zone, composed of extensive mangrove forest areas, is located at the northwestern tip of 
Vieques. These mangroves provide important fishery and wildlife habitat and include vegetation 
remnants that formerly characterized the island. Located in this zone is Green Beach, used for 
recreational purposes by both military and civilian personnel. This beach provides turtle nesting 
and pelican roosting habitat. 

In addition to these seven conservation areas, the Navy is protecting other areas of ecological 
importance. An example is the Northwest Coast Sea Grass Beds Conservation Zone which is 
used by manatees and sea turtles for feeding. Boaters must avoid anchoring in this or any other 
areas of vegetated sea grass because anchors remove portions of sea grass which require a long 
time to recover. Boat speed limits are also imposed to avoid collisions with manatees or sea 
turtles. 

The OB and OD areas of the AJA are not located within any of these conservation zones. 
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K-2 Mangrove Forests 
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Section K 

Mangrove forests are important ecological systems serving as habitat for terrestrial and aquatic 
species, as well as sediment traps or filters that help create and stabilize shorelines. A total of 
31 mangrove forests, occupying 854 acres, are within Navy property. These forests are 
composed of one or a combination of black, white, red, and button mangrove species. Most 
mangrove areas are within the designated conservation zones mentioned in Section K-1. 

Except for traffic on existing roads, military maneuvers and operations within mangrove forests 
are prohibited. No mangrove forests are located in the area of the OB and OD units. 

Wildlife and Endangered Species Protection 

Vieques is home to 120 species of bird, four species of amphibians, 14 species of terrestrial 
reptiles, and seven species of terrestrial mammals. Additionally, the island's coastal areas 
support diverse marine species, including approximately 350 species of fish, the bottlenose 
dolphin, the West Indian manatee, and sea turtles. 

Vieques is within the range of various terrestrial and marine species listed by the Federal and 
Commonwealth governments as threatened and/or endangered. These species include sea turtles, 
brown pelican, peregrine falcon, Puerto Rican plain pigeon, piping plover, snowy plover, West 
Indian whistling duck, Caribbean coot, ruddy duck, least tern, West Indian manatee, and 
humpback whales. The Navy, in coordination with Federal and Commonwealth government 
agencies, has established programs to manage and ensure species existence and protection of 
their habitat. For example, beaches are surveys for sea turtle nests before landing maneuvers 
are conducted. If a sea turtle nest in found, it is marked off-limits. 

All threatened and endangered species are protected and any disturbance is penalized with up 
to $25,000 fine and/or five years in prison. 

No habitats of threatened or endangered species are known to exist within the area of the AIA 
containing the OB and OD units. 

Cultural Resources 

From 1978 through 1984, comprehensive cultural resource reconnaissance surveys were 
conducted on Navy lands. The surveys covered 85 percent of Navy landholdings on Vieques 
and is the largest and most extensive systematic survey conducted to date for any of the 
Caribbean islands. The studies located 218 prehistoric and historic sites with 33 determined to 
be eligible for inclusion in the National Register of Historic Places. All materials extracted 
during the study were donated to the University of Puerto Rico. 
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These sites are protected against disturbance and military maneuvers are not allowed on or near 
them. To avoid vandalism, cultural resources sites are not identified to the public at large. 
Collection and/or digging artifacts on federal lands is prohibited with a penalty of $10,000 
and/or five years in prison. 

No ideritifie-0 cultural resource sites are located in the vicinity of the OB and OD areas. 
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SECTION L 

ENVIRONMENTAL PERFORMANCE STANDARDS 

Date: 06128193 
Revision No.: 3 

Section L 

The Environmental Performance Standards section of this permit application provides a 
discussion of the natural and environmental aspects of the AFWTF OB/OD treatment units and 
the surrounding area within the Inner Range Air Impact Area. In completing this section of the 
application, AFWTF Vieques evaluated the following factors: 

• Unit characterization: Design and operating parameters of the OB and OD unit. 

• Waste characterization: Volume, toxicological properties, mobility, 
physical/chemical data and OB/OD by-product information. 

• Site characterization: Meteorology, hydrology, geology, climatology, 
topography, etc. 

L-1 ENVIRONMENTAL PERFORMANCE STANDARDS [40 CFR 270.23(b)] 

L-l(a) NATURAL ENVIRONMENT 

All available information which characterizes the environment of the AIA is summarized in this 
section in order to provide a concise description of the area rather than to disperse the 
information throughout individual sections. The information in this section is either directly 
quoted or paraphrased from several documents, including USGS reference materials and Naval 
site-specific environmental studies. The Naval Initial Assessment Study and RCRA Facility 
Assessment for the facility are shown in Appendices J-1 and J-2. Copies of all other pertinent 
documents are included as appendices to this section, as follows: 

Appendix L-1 

Appendix L-2 

Appendix L-3 

USGS Open-File Report 87-0749 
Puerto Rico Groundwater Quality. 

USGS Water-Resources Investigation Report 86-4100 
Reconnaissance of the Groundwater Resources of Vieques Island, Puerto 
Rico. 

USGS Water-Resources Investigation Report 86-4074 
Planning Report for the Caribbean Islands Regional Aquifer System 
Analysis Project. 
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Appendix L-4 

Appendix L-5 

Appendix L-6 

Topography 

Geological Survey Professional Paper 813-U 
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Summary Appraisals of the Nation's Groundwater Resources - Caribbean 
Region. 

USDA Soil Conservation Service Soil Survey Report 
Soil Survey of Humacao Area of Eastern Puerto Rico (selected maps 
only). 

USGS and Puerto Rico Department of Natural Resources 
Geochemical Reconnaissance of the Island of Vieques, Puerto Rico. 

The topography of Vieques is characterized by a series of low hills and small valleys (see 
Figures B-2, B-2(a), and B-2(b)). The areas of highest elevation are generally found along the 
east-west longitudinal axis of the island, and exhibit a more angular block structure than the 
adjacent lower hills lying north and south of the main axis. The hills on the western end of the 
island generally differ in form and character from those on the eastern end of the island. The 
hills in the west are gentler and more rolling with a deeper soil profile than those on the east 
end, which are angular and rugged in appearance and have a greater amount of exposed rock 
surface. The highest point on the western end of the island is Monte Pirata (elevation 1,000 
feet); on the eastern end, the highest point is Cerro Matias (elevation 420 feet). 

In addition to the hilly central portion of the island, there are several low-lying coastal zones. 
The largest zones are located in the northwest corner of the island, on the east end north of 
Bahia Salina del Sur, and in the southern valley between Esperanza and Bahia Tapon. These 
coastal zones are generally level and contain extensive lagoons and mangrove swamps. 

The topography of the OB and OD units is basically level. There are no specific drainage 
patters due to the presence of a series of small irregular drainage basins which are continuously 
be altered by the bombing activities. The area generally slopes in a southwesterly direction 
toward Laguna Anones. 

Geology 

The geology of Vieques is characterized by three major rock types in the upland areas, and 
unconsolidated sedimentary deposits in the lowlands. The three main rock types are Upper 
Cretaceous volcanic rocks, Upper Cretaceous or Lower Tertiary intrusive rocks, and Upper 
Tertiary and Quaternary sedimentary rocks. The consolidated sedimentary deposits of Vieques 
are of Quaternary age and consist of alluvial deposits, beach and dune deposits, and swamp and 
marsh deposits. The locations of these rock and sedimentary types are shown on Figure L-1. 
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The oldest rocks exposed on Vieques are presumed to be of Upper Cretaceous age and are 
mostly andesites, tuffs, and conglomerates. It is generally believed that these rocks were 
deposited in a marine environment, and that they are similar to rocks of this age found on Puerto 
Rico and the Virgin Islands. The bedding thickness of these deposits is believed to vary across 
the island; total thickness is difficult to determine because of metamorphism of the rocks and 
generally poor surface exposure. These volcanic rocks are most common on the eastern end of 
the island. 

During the Upper Cretaceous or Lower Tertiary period, the emplacement of a quartz diorite 
complex pluton resulted in the deformation and metamorphosis of the Cretaceous volcanic rocks. 
The quartz diorite plutonic rocks outcrop over a large percentage of the island, particularly in 
the western and central portions. The pluton is divided into two major bodies by a narrow belt 
of metamorphosed andesites and andesite tuffs running from Isabel Sequnda to Bahia de la 
Chiva. The western pluton is generally coarse-grained and equiangular in texture, while the 
eastern pluton is generally finer grained with a microgranitic texture. 

There are also well distributed local occurrences of mafic intrusives throughout the island. 
Dark-colored, fine-grained dike rocks outcrop at various locations throughout the island, while 
coarse-grained rocks of varying color and texture outcrop at the western end of the island in the 
quartz diorite complex. 

Limestones of Upper Tertiary age outcrop at three major areas on the island. There are 
limestone headlands located on the south coast opposite Camp Garcia and also on the extreme 
eastern tip of Vieques. A third outcrop of limestone, approximately 50 feet thick, covers two 
acres of Punta Caballo on the north coast. Limestone was once a widespread deposit around the 
coast of Vieques, but has since been eroded. The limestone is locally known as the Puerto Ferro 
limestone and is of Tertiary-Miocene age. The thickness is 125 to 140 feet on the south coast 
and 160 to 175 feet on the eastern tip of the island. On the south coast, the limestone rests on 
granodiorite basement rock. 

Quaternary deposits include beach, swamp, and alluvial deposits. Alluvial deposits of 
Quaternary age blanket most of the valleys of Vieques. On the south coast these areas include: 
the area from Esperanza to Camp Garcia, the area around Ensenada Honda, and the area around 
Laguna Playa Grande. On the north coast they include the Valle de Resolucion and Hacienda 
Arcadia area. Alluvial deposits are stream-laid silt, clay, and gravel derived from the 
disintegration of diorite or volcanic rock. Fringing the drowned shoreline of Vieques are 
assorted deposits of beach and windblown sand and lagoon and salt marsh muds. These deposits 
are Pleistocene to Holocene in age. 

There are two potentially important geologic resources on the island of Vieques: sand, and 
crushed or quarried stone. In addition, various studies have revealed copper mineralization 
occurrences over several areas of the quartz diorite intrusives, and the various limestone deposits 
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have been investigated as possible sources for cement and crushed stone. However, little 
potential exists for profitable exploitation of the copper minerals because of a lack of 
concentrations extensive enough to warrant development; and most of the limestone has been 
found to be too soft to be used for crushed stone and of insufficient purity to be used for cement. 

There are two major types of sand deposits found on Vieques. The first type is an alluvial 
deposit found in valleys filled with the material formed from the weathering of the quartz diorite 
intrusive. These deposits, which are found primarily on the western end of the island, consist 
of coarse siliceous sand. Several alluvial sand deposits are currently being exploited; however, 
all of these are relatively small operations. The sand from these deposits is used primarily for 
construction purposes including concrete, mortar, and fine aggregate for building block 
construction. A large deposit of alluvial sand, offering good potential for development, is 
present along Quebrada La Mina. 

The second type of sand deposit is a marine-deposited calcareous sand located on the fringe 
beaches. These deposits are not of sufficient quantity to warrant long-term development. 

The quartz diorite of the west-central part of the island offers excellent potential for crushed or 
quarried stone operations. Several small sites in this area are presently being worked by hand 
methods. In addition, the Navy operates a quarry in metamorphosed volcanics near 
Desembarcadero Mosquito which produces substantial amounts of stone for military construction. 
Several other inactive quarries are also present on the island. Sufficient quarry stone appears 
to be available for the island's construction needs. 

More detailed geological information is included in Appendices L-1 through L-6. 

Soils 

The majority of the soils on Vieques are residual in nature. Because of the tropical wet and dry 
type climate and the relatively impermeable intact volcanic rock, soil development has been 
severely limited on the eastern portion of the island, resulting in a very shallow soil profile. 
Generally, the soils on the eastern end of the island are fine-grained with a high clay content. 
The soil profiles on the western end of the island, which are somewhat better developed, have 
been formed by the weathering of the underlying granite diorite intrusive. These solids are 
primarily coarse-grained and contain primarily arkosic material with subordinate amounts of 
clay. 

The larger valleys of Vieques are blanked and filled by alluvial deposits of Quaternary age. 
These stream-laid deposits consist of clay, silt, sand, and gravel derived from the parent volcanic 
or intrusive rock. The larger valleys include Valle de Resolucion on the northwest side of the 
island and the large valley stretching from Esperanza to Camp Garcia on the south coast. 
Although the alluvial deposits in these valleys vary in thickness, they are generally greater than 
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40 feet thick. In addition to the major soil areas mentioned above, the areas along the shoreline 
are covered with deposits of beach, alluvial and windblown sand, lagoon and salt marsh muds. 

The island of Vieques, due to its small size and relatively uniform climate, has a limited range 
of soils series (see Figure L-2). The Descalabrado soils are the most common in 
Vieques,cuvering more than 30% of the total land area. They are moderately steep to steep (5% 
to 60%), shallow, well-drained solid which are found above consolidated volcanic rocks. They 
were formed in a medium to fine-textured residuum derived from this same rock. The surface 
layer is typically very dark brown to dark grayish-brown, 3 to 7 inches thick. The type of 
vegetation which usually occurs on this soil type largely consists of grasses and shrubs. All 
types or phases of this soil series on Vieques have severe limitations for both agricultural and 
non-agricultural land uses due to low rainfall, steep slopes, shallow soils, and in come cases the 
presence of rocks. All these soils are easily eroded. Virtually all are classified with a land 
capability that restricts use to grazing, woodland, or wildlife. 

The Vieques series is found on another 26 % of the island's total land area. Vieques soils occur 
on moderate to steep slopes (5 % to 40 % ) in the dry uplands. They are formed from partially 
weathered granitic rocks. They are shallow, and in a typical profile the dark brown surface 
layer is 4 to 8 inches thick. Drainage is good, runoff medium, and permeability moderate. 
Texture ranges from loam to clay loam. Associated series are the Descalabrado, Coamo, and 
Guayama, all of which also form significant portions of the island's surface area. 

The Coamo series constitutes almost another 16 % of the total land area of the island. Coamo 
soils are gently sloped, deep, fairly rich soils which have a variety of uses if properly managed. 
Characteristically, they are deep and well-drained, occurring over deep layers of stratified 
coarse-textured materials. They formed in sediments derived from volcanic and limestone rocks. 
Usually, the surface layer is very dark brown, and slightly acidic to neutral. Subsoils are mildly 
to moderately alkaline. Typical natural vegetation consists of xerophytic trees and brush. This 
soil series is considered good for agriculture. 

At least 8 % of Vieques' surface is covered by a land type called simply rock land, where rock 
outcrops cover 50% to 70% of the surface area, or where loose stones and boulders are 
common. The shallow soil between and around the rocks is insufficient to be classified by soil 
series. The slope gradient ranges from 60 % to 70 % . Natural vegetative cover is usually brush 
and wild grasses, though on Vieques some of the higher undisturbed peaks are still forested. 
There are two subcategories of the rock land type on Vieques: volcanic rock land and limestone 
rock land. Neither has any agricultural or engineering uses. The capability unit classification 
restricts use to wildlife habitat, recreation, and aesthetic purposes. The OB and OD units are 
located in an area of the AIA primarily characterized as rock land. 
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The remaining 15 % of the island's area is distributed in nine additional series of varying quality. 
They are Ametia, Cartgena, Catano, Coastal Beaches, Descalabrado, Fraternidad, Jacana, 
Pandura, Paso Seco, Pancena and Pozo Blanco. 

Air-to-Ground Ordnance (ATG) delivery and Naval Gunfire Support (NGFS) training activities 
in the AFWTF result in disturbance to vegetation and surface and subsurface soils which could 
lead to accelerated soil erosion. However, natural conditions of topography, soils, precipitation, 
vegetation, and drainage patterns in the AFWTF minimize the soil erosion potential. In general, 
the topography in the Air Impact Area (AIA) is relatively flat, and the drainage basins are small 
with no defined drainage channels. The soils are very porous, and rainfall is suspected to be 
lower than for the western portions of the island. With the exception of the target areas 
themselves, the access roads and the Eastern and Western Friendly Front Lines, the AIA is 
well-vegetated. Most of the targets are located on hilltops and are surrounded by well-vegetated 
slopes which trap and hold sediment eroded from target areas. The bombing also creates a 
cratered landscape which helps to retard surface runoff and minimize erosion. Some mitigation 
measures have been implemented which also have reduced soil erosion and sedimentation. 
These measures include berms and sediment basins constructed around the mock air strip which 
help minimize erosion to Laguna An ones. 

More detailed soils information is contained within Appendices L-5 and L-6. 

Surface Water 

The topography of Vieques consists of a series of low hills and shallow valleys with an average 
elevation of about 200 feet above sea level. The highest point on the eastern end of the island 
is Cerro Matias; on the western end of the island, the highest point is Monte Pirata. The higher 
elevations are generally along the east-west axis of the island. From the high points, small, 
nonnally dry streambeds or quebradas flow either north or south toward the sea. This division 
of the drainage results in many small drainage basins, most of which are less than a mile in 
length, only a fraction of a square mile in drainage area, and have no well-defined drainage 
channel. 

Vieques has no perennial surface drainage. Rainfall on Vieques ranges from 25 to 45 inches 
annually. Thirty-six inches is considered the average annually precipitation for the island as a 
whole. Based on figures for the U.S. Virgin Islands, the amount of water that evaporates and 
is transpired back into the atmosphere is about 90 % of the rainfall. An additional 5 % is 
infiltrated and recharges groundwater aquifers. Thus the amount of rainfall that is accounted 
for by runoff is only 5 % . In the rainy season, channels in many of the valleys contain runoff; 
however, in the dry season, the streams tend to pond or dry up entirely. Groundwater discharge 
sustains several springs in the quebradas during the dry season. One of two streams are said to 
have flowed continuously at some time in the past, probably before well fields lowered the water 
table. 
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The nearest surface water bodies to the OB/OD units are the Laguna Anones and the Caribbean 
Sea. Laguna Anones, located approximately 1/8 mile from the OB unit and 1/4 mile from the 
OD unit, is the nearest water body. The majority of runoff from the two units would drain into 
this lagoon. Samples taken under the NPDES program from this lagoon revealed no indications 
of contamination. This is addressed further in Section L-3. 

Groundwater 

Vieques has two major aquifers: the Valle de Resolucion aquifer located beneath the western 
portion of the island within the NAF, and the Valle de Esperanza aquifer located within a 
4-square-mile area between the village of Esperanza and Camp Garcia on the southern portion 
of the island. Of these, the Valle de Esperanza is more productive. Prior to the installation of 
the water line from the main island of Puerto Rico in 1978, the Calle de Esperanza aquifer 
supplied most of the potable water for the island. This aquifer currently serves as the water 
supply source for Camp Garcia and OP-1 only. 

To supply the island with potable water before the installation of the water pipeline, the Puerto 
Rico Autoridad de Acueductos y Alcantarillados (Aqueduct and Sewer Authority, or PRASA) 
maintained a network of 16 wells which cumulatively pumped 450,000 gallons per day (gpd). 
The PRASA well field, located in Esperanza, is currently not in use. 

The U.S. Geological Survey (USGS) recently completed a two-year study of groundwater 
resources in Vieques in general and in the Valle de Resolucion and Valle de Esperanza in 
particular (Torres 1985). The study showed rainfall to be the primary source of local 
groundwater, recharging aquifers through infiltration and stream incisement. 

Analyses of samples from wells near Esperanza revealed that groundwater is a 
sodium-bicarbonate type generally characterized as hard and suitable for uses other than 
irrigation. Because of high sodium levels, untreated groundwater used for irrigation on a 
long-tenn basis would result in the accumulation of salts in the soils (Torres 1985). The 
relatively high concentrations of chloride previously recorded (i.e., in 1977) in groundwater 
from the Valle de Espernaza aquifer are attributed to seawater encroachment as a result of 
excessive groundwater withdrawals, and to the accumulation of salts from infiltration of sea 
spray, a condition typical of islands with low rainfall. Since withdrawals from the PRASA wells 
have been discontinued, chloride concentrations in the groundwater have decreased substantially, 
from 205 milligrams per liter (mg/l) to 94 mg/l (Torres 1985). 

Additional infonnation on Vieques island groundwater is shown in Appendices L-1 through L-6. 
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The coastal waters of Vieques are subject to and classified in accordance with the Puerto Rico 
Water Quality Standards. For the most part, the island's marine waters are of acceptable quality 
and are classified as suitable for direct human contact and for use in the propagation of 
preservation uf desirable marine species. The only offshore waters classified as limited to 
indirect human contact or for use in propagation and maintenance of desirable species are those 
near Isabel Segunda and Puerto Real between Cayo de Tierra and Cayo Real. This limitation 
is the result of sanitary wastewater discharges from the two major civilian areas, Isabel Segunda 
and Esperanza. In contrast, Puerto Mosquito, located on the southern coast, exhibits exceptional 
water quality characteristics which should not be altered in order to preserve the existing natural 
bioluminescence. 

The only Naval activities on Vieques that have the potential to affect marine water quality are 
those which promote soil erosion and sedimentation, including those involving the use of the 
AIA. There are no discharges of sanitary wastewater from the NAF and Camp Garcia to coastal 
waters. As a result, this section focuses on the coastal waters off the AIA. 

In accordance with the provisions of a U.S. Environmental Protection Agency (US EPA) NPDES 
permit issued in November 1984, the Navy is currently monitoring and conducting extensive 
analyses of the quality of the coastal waters off the AIA. The NPDES permit authorizes the 
occasional release of unexploded ordnance in the waters off the AIA. Because of several factors 
related to the Navy's use of the AIA since 1978, the existing quality of the marine waters off 
the eastern portion of Vieques is not expected to have changed significantly since 1978, when 
the coastal waters were determined to be in compliance with applicable Puerto Rican marine 
quality standards. These factors include: 

• The overall level of operations has not increased since 1977-1978, when ATG and NGFS 
activities peaked and the amount of explosive by-products in marine waters off the AIA 
were expected to peak correspondingly. Since the coastal waters off the eastern part of 
the island were in compliance with water quality standards in 1978, when ATG and 
NGFS operations peaked, current water quality can similarly be expected to conform to 
applicable standards. 

• The Navy has moved various targets inland and, as a result, significantly fewer live ATG 
bombs and NGFS rounds have landed in the water than originally estimated. 

• The Navy has implemented various erosion control techniques in the AIA aimed at the 
reduction of runoff that carries sediment and increases the suspended solids 
concentrations in the waters off the AIA. These measures include the placement of 
berms around the mock airstrip and initiation of the resurfacing of the OP-1 road. 
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The following summarizes the results of the studies that were performed to characterize the 
quality of the marine waters off the AIA in 1978, and describes in greater detail why the present 
quality of the waters off the AIA is expected to be similar or better. 

The physio-chemical and nutrient data collected in 1978 showed that the coastal waters were in 
compliance with Puerto Rico water quality standards and exhibited characteristics typical of 
natural seawater. The total phosphate concentration was found to exceed the 1974 water quality 
standards of 25 micrograms per liter (ug/l) only at Puerto Mosquite; this cariance was 
attributable to the bay's unique naturally occurring bioluminescent characteristics. This 
numerical standard for phosphorous waters was eliminated in March 1983 when Puerto Rico's 
standards were amended. 

The metals data collected in 1978 showed that, with the exception of zinc and lead, the average 
concentration of metals tested in waters around Vieques was in compliance with the water quality 
standards or within the approximate concentrations found in natural seawater. Although the 
maximum concentrations of several of the metals were greater than normally anticipated in 
natural seawater, and in some cases exceeded the water quality standards, there was no 
consistent pattern between the stations located in the waters adjacent to the AIA compared to 
those elsewhere on the island, and it was determined that Naval training activities were not 
responsible. 

In conjunction with the marine water quality program in 1978, the Naval Surface Weapons 
Center surveyed the island's waters for explosive products and by-products. Samples were 
collected from crater runoff, lagoon water, and seawater near large bomb craters; these samples 
were compared with samples from waters outside the AIA and were analyzed for TNT, RDX, 
and tetryl. Results from thin-layer chromatography (TLC) and vapor phase chromatography 
(VPC) analyses indicated no accumulation of explosive products and by-products and no essential 
differences between the water samples taken outside of the AIA and those taken within the AIA 
(Hoffsomer and Glover 1978). Also, no detectable concentrations of perchlorate or white 
phosphorous were found in any of the water samples, including those collected in target areas 
where ammunition containing white phosphorous was used. 

During 1978, 36.8 tons of NGFS explosives and 532.8 tons of ATG explosives were expended. 
Based on Naval operations analysis, it was estimated that approximately 40 % of the NGFS 
ordnance and 4 % of the ATG ordnance would land in the water. As a result, the annual loading 
to the water was estimated at approximately 14. 7 tons of NGFS explosives and 21.3 tons of 
ATG explosives. Naval operations had predicted that by 1985 the annual expenditure of 
explosives would be about 54 tons for NGFS and 736 tons for ATG, of which roughly 22 tons 
of NGFS explosives and 29 tons of ATG explosives would land in the water. 

However, a review of naval operations data from 1979-1985 shows that the actual percentage 
of ordnance landing the water has been significantly less than predicted. In particular, recent 
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data indicate that approximately 6.4% of the NGFS explosives and less than 1 % of the ATG 
explosives actually landed in the water. This reduction in water rounds may be due to the 
relocation of targets farther inland. 

In addition, operations at the AIA have not reached the levels originally predicted (i.e., 54 tons 
of NGFS and 736 tons of ATG expended annually by 1985). Instead, the average amount of 
explosives expended annually from 1979 to 1985 was 31 tons of NGFS and 730 tons of ATG. 
Using these actual averages and the recent observed water round percentages of 6.4% for NGFS 
and less than 1 % for ATG, the amount of explosives actually landing the water is projected to 
be 2 tons of NGFS explosives and 7.3 tons of ATG explosives annually. These loadings are 
seven and three times less than those observed in 1978, when the marine waters were found to 
be of acceptable quality for designated uses. 

Because of the reduction in the annual explosives loading from 1979 to 1985, the significantly 
fewer actual water rounds than projected, and the elimination of any sanitary wastewater 
discharges in conjunction with Navy operations on Vieques, the existing marine water quality 
conditions were expected to be similar or better than those observed in 1978. This was 
confirmed in a detailed water quality study completed by the Navy in 1990. 

The 1990 study was performed to evaluate the water quality database compiled under the 
NPDES program during the 1980s. A brief history of the NPDES/water quality history of the 
AFWTF is provided in the following paragraphs, along with the conclusions of the water quality 
study. A copy of the water quality study, along with all appendices, is shown in Appendix L-7. 

In March 1978, the governor of the Commonwealth of Puerto Rico and other concerned groups 
(including Vieques fishermen's groups) instituted a court suit (Romero-Barcelo, vs. Brown) 
against the U.S. Navy concerning alleged violation of environmental laws. The suit contended 
that Naval shelling and bombing training activities had been illegally transferred to Vieques 
Island from Culebra and its cays in violation of congressional and executive directives. It also 
contended that the Navy's activities polluted the island's air and coastal waters, threatened 
irreplaceable historical sites, and diminished the productivity of fishing and agricultural 
resources. The suit contended that these activities had led to irreparable damage to the island's 
ecology and inhabitants. Among the alleged impacts was a violation of federal and 
commonwealth water quality standards for the waters on and around the Inner Range of the 
AFWTF at Vieques. The objective of the suit was to enjoin the Navy from using any portion 
of its land on Vieques or surrounding waters for Naval training operations. The basis of the suit 
was an alleged violation of the Clean Water Act of 1977. 

After lengthy legal proceedings, the resulting District Court decision stated that the continued 
use of Vieques by the Navy was essential to national defense and injunction of Naval training 
activities was not appropriate relief for violations the Navy might be found responsible for. 
However, the Court found the Navy in violation of the Federal Water Pollution Control Act, 
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Executive Order 11593, and the National Environmental Policy Act. All other claims were 
dismissed. To correct these violations, the Navy was required to obtain a National Pollutant 
Discharge Elimination System (NPDES) permit for the release or firing of ordnance into the 
waters of Vieques, to conduct cultural resources surveys to locate sites eligible for the National 
Registry of Historic Places (NRHP), and to file an Environmental Impact Statement (EIS) in 
connection with its activities in and around Vieques. The EIS was prepared, and the 
determination of historic and prehistoric places was listed in compliance with the court 
directives. However, obtaining an NPDES permit became a complex legal issue. 

In May 1981, the Environmental Protection Agency (EPA) drafted and proposed to issue an 
NPDES permit for the Navy's activities at the AFWTF Inner Range. However, the 
Commonwealth of Puerto Rico had appealed the decision of Romero-Barcelo, vs. Brown in 
January 1981. The appeal was heard in the First Circuit Court of Appeals, and no major 
changes were made to the decision. Puerto Rico again appealed, and the case was heard before 
the U.S. Supreme Court in October 1981. Again, no major changes were made in the decision. 
When the draft NPDES permit came before the Puerto Rico Environmental Quality Board (EQB) 
for final issuance of a Section 401 Water Quality Certificate (WQC), the EQB denied the permit 
(December 1981). The Navy then filed a Petition for Reconsideration for the WQC with the 
EQB. 

In February 1982, the U.S. Supreme Court reheard the case. No major changes were made in 
the court ruling. However, the EQB denied the Petition for Reconsideration. The Navy 
appealed this denial of the WQC in April 1982. Also, beginning in May 1982, the EPA 
requested an amendment to the Clean Water Act to exempt facilities such as Vieques because 
of their unusual operations and pollutants (stray ordnance); this request is still awaiting appeal. 

In compliance with the draft EPA NPDES permit requirements, the Navy began monitoring 
water quality at several sites around Vieques in September 1983. In October 1983, the EQB 
issued a certification requiring more monitoring than the EPA had required. EQB' s certification 
also required submittal of an Erosion Control Plan, completed in October 1985 and since 
implemented by the Navy. The final NPDES permit was posted in The Federal Register in 
October 1984. 

Water quality monitoring of both coastal and inland surface water bodies has been conducted 
since 1983. The monitoring results have indicated that: 

• No significant correlations were found to exist between ordnance usage and parameter 
concentration for any of the parameters analyzed. 

• Studies indicate that the overall water quality is neither improving or decreasing. 
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No relationship can be established between limited data or rainfall runoff (via discharge 
runoff from the inner range) and the water quality parameters. 

Ordnance studies indicated that explosives and their detonation byproducts should not 
produce water quality degradation. 

As a result, it has been concluded that the water quality monitoring standards are not appropriate 
or applicable to the oceanic waters surrounding Vieques, and it was therefore recommended that 
the water monitoring program specified by the NPDES permit be terminated. No action has yet 
been taken concerning this recommendation. 

Based upon these past surface water studies, there are no indications that ordnance training 
activities on Vieques Island have impacted the surrounding oceanic surface waters. 

Climate 

Vieques' climate is tropical-marine, with minimal fluctuations in temperature. .Easterly trade 
winds, which blow directly across the island year-round, moderate the tropical heat considerably. 

The U.S. Department of Commerce, National Oceanic and Atmospheric Administration 
(NOAA), has established two weather stations on Vieques since 1982; one located near the main 
gate at Camp Garcia, and one located in the main area of the camp. However, data from these 
station have been erratic, with only one station (the one near the main gate) reporting sufficient 
daily values to warrant publication. This station records only precipitation and temperature. 

The mean annual temperature on Vieques is approximately 79°F to 80°F, with little variation 
in mean monthly temperatures. Historical data show August as the warmest month, at 81.8°F, 
and February the coldest, at 76.0°F. The minimal variation in monthly temperature ranges is 
attributed to two factors. First, the island is surrounded by water, the temperature of which 
changes little from the warmest to the coolest season; and second, the island is near the equator, 
which accounts for the relatively small differences in energy received from the sun from season 
to season. Monthly extreme temperatures at Esperanza ranged from 98°F to 60°F for a 14-year 
period of record. The mean daily temperature range (the difference between the daytime 
maximum and the nighttime minimum) is estimated to be between 15 ° and 25 °. 

There is little information on rainfall patterns on Vieques. Available data from the western end 
of the island indicate that an average of approximately 45 inches of rainfall occur annually. 
However, it is reported that rainfall varies from east to west across the island, ranging from an 
estimated annual average of 25 inches in the east to between 45 and 50 inches in the west, and 
on an island-wide basis, average rainfall is estimated to be 36 inches per year. However, there 
are no data to support this conclusion. The island's rainy season is typically characterized as 
August to November, although rain showers occur frequently throughout the year. For the most 
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part, these showers are of short duration, usually less than 30 minutes. The island's dry season 
extends from December through April. 

The outstanding feature with regard to wind patterns around Vieques is the steadiness of the 
trade winds, which are from an easterly direction almost without exception, varying from 
north-northeast to south-southeast. The trade winds move inland, where they are lifted over the 
terrain or pushed aside by the hills and form micro-circulation patterns. Wind speeds tend to 
change from calmer night winds to stronger day winds at daybreak and change back again at 
approximately 4 p.m. The day winds generally reach a peak in late morning or early afternoon. 

Tropical cyclones (hurricanes and tropical storms) are most likely to occur during the summer 
and early fall. A cyclone is a closed circulation in which the winds rotate counterclockwise in 
the Northern Hemisphere or clockwise in the Southern Hemisphere; any such nonfrontal, 
low-pressure, synoptic-scale circulation that forms over tropical waters is referred to as a 
tropical cyclone. Tropical cyclones characteristically range from 100 to 600 nautical miles in 
diameter; have a central eye, or an area of light winds, minimum cloud cover, and minimum 
pressure; have sustained wind speeds (i.e., over a period of one minute) that often reach 100 
knots near the center and higher gusts; and are accompanied by torrential rains. 

Tropical cyclones are further classified as tropical depressions, tropical storms, or hurricanes 
according to the sustained wind speed at the center of the storm. A tropical depression has 
sustained wind speeds of less than or equal to 33 knots, while tropical storms and hurricanes are 
characterized by winds of 34 to 63 knots (inclusive) and greater than or equal to 64 knots, 
respectively. 

Air Quality 

Vieques is within the Puerto Rico Air Quality Control Region (AQCR), which encompasses the 
entire Commonwealth including Culebra. Puerto Rico has adopted the National Ambient Air 
Quality Standards (NAAQS) as the maximum permissible average and peak concentrations for 
criteria pollutants. The Puerto Rico Environmental Quality Board (EQB) administers the 
ambient air quality program in conjunction with the USEPA, Region II. In particular, EQB is 
responsible for permitting minor air pollution sources, while USEPA administers the Prevention 
of Significant Deterioration (PSD) program and authorizes major source permits. USEPA has 
no immediate plans to delegate PSD or major source permitting authority to EQB. 

USEPA and EQB do not presently maintain any air quality monitoring station on Vieques. 
However, the air quality on Vieques is generally expected to be in attainment for all criteria 
pollutants since air quality for the entire Puerto Rico AQCR is generally considered to be good. 
Occasional violations of particulate standards in Puerto Rico as a whole have been recorded as 
a result of unusual wind conditions which transport sand and dust from the Sahara Desert into 
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the Caribbean area. The last such episode occurred in October 1984, when high particulate 
levels were reported in the Virgin Islands. 

Noise 

Noise ievels associated with Navy activities on Vieques were extensively investigated in 1978 
by a team of Navy specialists as well as by several private consultants. As a part of these 
investigations, environmental noise levels were monitored at various locations on Vieques and 
predictions were made of the noise levels caused by various AFWTF activities. In addition, 260 
Vieques residents were surveyed to determine whether noise was perceived as a nuisance. 
Because neither civilian land uses nor Naval activities on Vieques have changed substantially 
since 1978, the data from these investigations, as summarized below, are generally expected to 
be indicative of the existing noise environment. 

Sound levels on the civilian portions of the island are generally typical of the noise environment 
on many Caribbean islands, with an average day-night sound level (LDN) approaching 60 
decibels. LDN is defined as the energy-averaged sound level (or equivalent continuous sound 
level, LEQ) obtained for a given day over 24 hours, with the addition of 10 decibels to all sound 
from 10 p.m. to 7 a.m. to account for the sensitivity of humans to noise during normal sleeping 
hours. The Puerto Rico EQB Noise Regulations specify an LEQ of 65 dB(A) during the daytime 
hours and 45 dB(A) for the nighttime; calculated on a daily basis, these levels equate to an LDN 
of approximately 60 decibels. 

Rural farming and grazing sections of the island have low background sound level defined by 
natural conditions such as wind, rain, animals, windblown movement of vegetation, and 
thunderstorms. In the villages of Isabel Segunda and Esperanza, the sound environment is much 
louder as a result of noises associated with human habitation (i.e., automobiles, radios, 
machinery, pets, conversation). 

Overall, Vieques is not considered to be particularly noisy, and the various investigations found 
no evidence to indicate that Navy activities significantly affect sound levels in the civilian areas 
or cause sound levels in the populated areas to exceed reasonably acceptable criteria. The noise 
survey of Vieques residents revealed that only 4. 6 % had ever been annoyed by noise. In 
comparison, 24 % of the respondents in a noise survey conducted in the continental United States 
pinpointed noise as the leading undesirable condition in their neighborhood. 

The OB/OD units are located approximately 10 miles from the nearest civilian areas. Therefore, 
noise levels from OB/OD activities do not impact civilian areas. OP-1 is located approximately 
l. 8 miles from the OB/OD units; their relative location is shown on Figure B-3. Personnel at 
OP-I have reported no adverse noise effects from activities at the treatment units. 
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No ground vibration data exists regarding the detonation activities which occur at the OD unit. 
The closest structure to the units is OP-1, located approximately 1. 8 miles from the individual 
units. No ground vibration effects have been detected by OP-1 personnel during the operating 
period Gf the facility. It is therefore unlikely that ground vibration effects are significant. 
However, a monitoring program will be conducted during the next treatment event per the 
criteria stated in 30 CFR 816.67 (Department of Interior - Use of Explosives; Control of 
Adverse Effects). 

L-2 GROUNDWATER AND SUBSURFACE l\11GRATION 

Waste Analysis Plan 

The volume and physical and chemical characteristics of the waste explosive which may be 
treated at the OB/OD facility have been addressed in Section C of this permit application. The 
plan requires that all ash generated during open burning operations be collected and analyzed 
to determine if it meets the characteristics of a hazardous waste. If it does, it will be 
disposed/treated at a properly permitted hazardous waste facility. 

Since the primary use of the area is to serve as a bombing range, the overwhelming source of 
any potential contamination would be from this non-regulated activity. The Navy conducted a 
study in 1991, in response to the EQB comments concerning the Part B application, to evaluate 
whether a significant difference between soil contamination within the units and outside the units 
existed. The final report from this study, including all appendices, is shown in Appendix L-9. 

The soil study consisted of a statistical evaluation of the soil samples obtained from the open 
burning area, the open detonation area, and the primary impact area. At the OB unit, two 
organic constituents (benzene, chloroform) in one TCLP extract (out of eleven) exhibited 
concentrations exceeding the 95 percent upper confidence level (UCL.is) for the primary impact 
area. However, selenium exceeded the UCL.is in more than 60 percent of the extract. At the 
OD unit, benzene concentrations exceeded the UCL.is in 30 percent of the extracts, and selenium 
concentrations exceeded the UCL.is in 25 percent of the extracts. The absence of quantifiable 
selenium concentrations at the impact area resulted in a computed UCL.is equal to the 
quantification limit of 0.49 ug/l. The OD concentrations were actually only 0.57, 0.62, and 
0.64 ug/l. 

This would tend to suggest that hazardous constituents from OB/OD activities exceed those from 
bombing operations. However, these compounds are not normal constituents of the ordnance 
treated by OB/OD at this facility and there is no apparent reason for these constituents to be 
present. Therefore, it does not appear likely that the current OB/OD activities are the source 
of these contaminants. It is more probable that, in the past, materials other than ordnance were 
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treated at the facility by burning and/or detonation, such as waste solvents or fuels. However, 
since the results of the analyses from the impact area was considered to constitute background, 
and these compounds were detected at statistically higher concentrations in the OB and OD 
areas, the soils at the OB and OD areas were characterized as containing residual contamination 
of the three constituents. However, the concentrations of the constituents in the extracts are 
sufficiently low (ug/L range) that assessments of the risk of those residual concentrations to 
human health and the environment may be appropriate prior to performing elaborate removal, 
in-situ treatment, or containment alternatives. Also, according to published sources, there is no 
major aquifer in the area of the facility, and any groundwater would probably be in the form of 
small lenses. The soil in that area is primarily clay and rock with a low permeability. 

The U.S. Army conducted a series of studies of over twenty open burning/open detonation sites, 
in which it was determined that groundwater contamination existed only at sites where open 
burning was conducted on the ground surface. This was primarily due to the use of 
supplemental fuels such as diesel or kerosene. This study, which was conducted by the U.S. 
Army Environmental Hygiene Agency, is included as Appendix L-8. 

Hydrologic and Geologic Characteristics 

The known hydrologic and geologic characteristics of the facility were described in Section L-1 
of this application. 

Existing Quality of Groundwater 

No groundwater monitoring wells exist at the OB/OD area and groundwater quality cannot be 
verified. However, the explosives detonations occurring in the area as part of the training 
exercises is another source of potential contamination which would be the more significant 
contributor to any adverse impacts on groundwater quality. Any contamination from training 
operations would be indistinguishable from contamination from treatment operations. Further, 
the potential amount of contaminants from training is many times greater than that from 
treatment. Finally, there may not be any groundwater aquifer in the area. 

Section L-9 describes a preliminary risk assessment which will be performed utilizing existing 
data in an attempt to determine possible impacts, if any, upon groundwater in the vicinity of the 
OB and OD units. This process will be followed in lieu of direct groundwater monitoring for 
the following reasons: 

• Installation of monitoring wells would create an unacceptably high risk for onsite 
personnel. There is a strong possibility that drilling activities would inadvertently impact 
and detonate unexploded ordnance. This could also occur in transporting the drilling 
equipment onto and off the range. 
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• Integrity of wells cannot be maintained due to routine bombing activities. Even a near 
hit could damage or destroy the well structure. 

• The presence of wells within the impact range would more than likely contribute to 
groundwater contamination, since, if damaged, the wells would act as a direct pathway 
from the surface to groundwater. In the event a well is damaged, any surficial 
contaminants present would potentially be transported directly into any underlying aquifer 
via this conduit. Therefore, the presence of wells could exacerbate rather than prevent 
any potential groundwater problem. 

• If groundwater contamination is detected, it would be impossible to positively determine 
whether the source of the contamination is the OB/OD activities or the normal range 
activities. It is possible that wells could be installed on the perimeter of the range to 
avoid the above problems; however, this would tend to accentuate the problem of source 
determination. 

On this basis, the most reasonable solution is to evaluate the situation based on a correlation of 
available surficial soil and water data to known OB/OD migration and health data. 

Volume and Direction of Groundwater Flow 

The volume of groundwater at the site has not been determined. If groundwater exists in the 
area, it is expected to be a very small aquifer. 

Withdrawal Rates of Groundwater 

There are no groundwater withdrawal wells in the immediate vicinity of the OB/OD facility. 
The closest withdrawal wells are located at Camp Garcia, located approximately 8 miles from 
the facility. Groundwater on Vieques Island is not used by civilian populations. All civilian 
drinking water is pumped from Puerto Rico by a submarine pipeline. There are no plans for 
further uses of groundwater on Vieques Island. 

Patterns of Land Use 

This information has already been provided in Figure B-3 of this permit application. The 
AFWTF is bounded on three sides by the Caribbean Sea. It is bounded by the Eastern Maneuver 
Area (EMA) which is used by the Fleet Marine Force, Atlantic (FMFLANT) for training 
exercises. 
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Migration of Contaminants to Subsurface Structures and the Root Zone of Food Chain 
Crops 

There are no food chain crops or subsurface structures in the vicinity of the OB/OD facility. 
No subsurface structures are located in the area of the OB/OD facility. 

Further, all ash associated with open burning is collected and removed from the site. It is then 
sampled and analyzed to determine if it is a hazardous waste. If so, the materials are 
disposed/treated at a properly permitted hazardous waste facility. Finally, an evaluation of soil 
contamination has been conducted; the final work plan and report of this study are shown in 
Appendix L-9. 

Health Risks 

No evidence exists that any increase in health risks will result from operation of this facility 
since the chances are minimal that significant amounts of hazardous constituents will reach 
groundwater and since there are no groundwater withdrawal wells in the area. Further, the area 
is abandoned except for a few days during the year when the targets are being repaired. 

The Lawrence Livermore National Laboratory, in conjunction with the U.S. Army Medical 
Research and Development Command, conducted a Health and Environmental Effects Data Base 
Assessment concerning conventional weapons demilitarization. The final report was issued in 
1987. Rather than duplicate this information, the report is included in its entirety in 
Appendix L-10. 

Damage to Domestic Animals, Wildlife, Crops, Vegetation, and Physical Structures Caused 
by Exposure to Waste Constituents 

No evidence exists that there is any damage to domestic animals, wildlife, crops, vegetation, or 
physical structures by way of the groundwater and subsurface due to operation of this facility. 
There is a 1750 ft. safety radius that is cleared during all OB/OD operations. Further, the area 
is being used for similar actions on a much greater scale for more than 200 days each year. 

Groundwater Summary 

AFWTF Vieques no longer open burns hazardous waste ordnance on the ground. Instead, bum 
trays, as described in Section D of this permit application, are utilized. Using burn trays for 
open burning operations prevents burn materials from contacting the ground during the treatment 
process, thereby preventing potential soil contamination and potential subsequent groundwater 
contamination. This engineering control along with the implementation of ash/debris removal 
(discussed later in Section L-8) ensures that operations conducted at this facility are sufficient 
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to protect human health and the environment in regards to groundwater contamination and 
subsurface migration. 

Further discussion on the engineering controls implemented by AFWTF Vieques can be found 
in Section L-8. 

L-3 SURFACE WATER, WETLANDS AND SOIL SURFACES 

Waste Analysis Plan 

The volume and physical and chemical characteristics of the waste explosive which may be 
treated at the OB/OD facility have been addressed in Section C of this permit application. The 
plan requires that all ash generated during open burning will be collected and analyzed to 
determine if it meets the characteristics of a hazardous waste. If it does, it will be 
disposed/treated at a properly permitted hazardous waste facility. 

Since the primary use of the area is serve as a bombing range, the overwhelming source of any 
potential contamination would be from this non-regulated activity. No waste water is generated 
from the process. The possible route for contaminated run-off water would be via soil 
contamination. 

The Navy has conducted an investigation to determine whether there is a significant difference 
between soil contamination within the units and outside the units. This was described in detail 
in Section L-2 of this application. 

Containment Structures 

The waste is a bulk solid which is not given to spills with liquid runoff or absorption into the 
soil. Waste is stored at the facility only on the day of treatment. No definite drainage paths 
exist at the AIA, as described in Section L-1. The Navy installed sediment fences in the AIA 
aimed at the reduction of runoff that carries sediment and increases the suspended solids 
concentrations in Laguna Anones and the waters off the AIA. This measure also tends to inhibit 
runoff from the OB/OD units from exiting the facility. Since treatment will never occur during 
adverse weather, the potential for releases from the facility by surface runoff are negligible. 

Hydrologic Characteristics of the Unit Including Topography 

The hydrologic characteristics were described in Section L-1. Topographic maps (Figures B-2, 
B-2(a) and B-2(b)) have been submitted with this permit application which delineates the 
topography at the OB/OD facility and surrounding area. 
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The mean annual precipitation in the area is approximately 36 inches. The patterns of 
precipitation should have no adverse effect on surface water. Further, operations are not 
conducted during storm conditions for safety reasons. Runoff from the range into lagoons and 
the surrounding ocean waters was monitored extensively during the 1980s under the facility 
NPDES permit. The results of this monitoring is summarized in the 1990 Water Quality Study 
in Appendix L-7. No explosives compounds were detected in any monitoring events. 

Further precipitation information is included in Appendix L-7. 

Quantity, Quality, and Direction of Groundwater Flow 

The area is a bombing range and is therefore uninhabited. No appreciable groundwater aquifers 
are known to exist at the facility, so surface water contamination from groundwater is unlikely. 
As discussed previously, there is little or no groundwater in this area, and the quality of any 
groundwater is unknown. However, contaminated groundwater (from either OB/OD treatment 
or ordnance training operations) could transport contaminants into either the Laguna Anones or 
the Caribbean. The surface water monitoring program detected no indications of such migration. 

Proximity of the Unit to Surface Waters 

The closest bodies of surface water are the Laguna Anones and the Caribbean Ocean. Laguna 
Anones, located approximately 1/8 mile from the OB unit and 1/4 mile from the OD unit, is the 
nearest water body. The majority of runoff from the two units would drain into this lagoon. 
Samples taken under the NPDES program from this lagoon revealed no indications of 
contamination. This is addressed further in Section L-3. 

Uses of Nearby Surface Waters 

The Laguna Anones has no use at this time. The nearby Caribbean waters are reserved for 
military training. Civilian personnel are only allowed in the area with military escort and the 
approval of the range officer. 

Existing Quality of Surface Waters and Soils 

The quality of surface water in the area is discussed in Section L-1, where surface water quality 
is described as good. Further, it is closely monitored by the Navy per the facility NPDES 
permit. 

Detailed information on water quality standards, designated use standards, and 
sampling/analytical results are contained within Appendix L-7. 
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The patterns of land use in the vicinity were addressed in Section B of this application. The 
entire eastern third of the island is used for military exercises. The OB/OD units are located 
adjacent to the target areas in a bombing range. The treatment activities are minor compared 
to the ordnance training activities which occur approximately 200 days per year. 

Health Risks 

No evidence of increased health risks from the operation of this facility exists through 
contamination of the surface water. As discussed in other sections, the OB/OD activity is 
similar in nature to the existing use of the property. However, the OB/OD activities occur for 
a few minutes per year as opposed to the use of the site as a bombing range for over 200 days 
per year. Therefore, the effects, if any, of the OB/OD activities are minuscule in comparison 
with the primary use of the property. 

Further information concerning health effects are included in Section L-2 of this application. 
A preliminary risk assessment is planned in which potential health effects will be evaluated. 
This assessment is discussed further in Section L-9. 

Damage to Domestic Animals, Wildlife, Crops, Vegetation, and Physical Structures Caused 
by Exposure to Waste Constituents 

No evidence of damage is known to exist. As discussed in other sections, the OB/OD activity 
is similar in nature to the existing use of the property. However, the OB/OD activities occur 
for a few minutes per year as opposed to the use of the site as a bombing range for over 200 
days per year. Therefore, the effects, if any, of the OB/OD activities are minuscule in 
comparison with the primary use of the property. 

No food-chain crops are located within several miles of the facility. No man-made or natural 
subsurface physical structures are known to be located within several miles of the facility. The 
only vegetation within the AIA are rough grasses and shrubs; these materials are periodically 
cleared for target operations and range clearance. 

Surface Water, Wetlands, and Soil Summary 

As discussed within Section L-2, contamination to all environmental media is minimal, especially 
through the use of the engineering controls discussed in Section L-8. 

The primary means of minimizing potential contamination of environmental media is through 
the effectiveness of the treatment process. This is described in detail in Section C-1 of this 
application. 
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The volume and physical and chemical characteristics of the waste PEPs and explosives have 
been de;scribed in Section C. 

Appendix C-4 describes the decomposition products from open burning and open detonation of 
PEPs. The extent of reaction is essentially complete. Air pollutants, such as carbon monoxide 
and NOx are present in relatively small quantities due to the low annual quantity of wastes 
treated. 

Since the primary use of the area is serve as a bombing range, the overwhelming source of any 
potential contamination would be from this non-regulated activity. The area is defined as an 
attainment area by EQB and EPA. The emissions from the normal range activities are 
insufficient to cause it to be classified as a PSD facility. 

Information from pertinent DoD studies as well as appropriate air modelling will be utilized to 
obtain or estimate this information during the risk assessment described in Section L-9. The data 
will be compared with pertinent federal and EQB standards. The modelling activities will 
attempt to determine emissions both on an annual basis and on a per-event basis. The results 
of the assessment, along with pertinent regulatory standards, will be submitted as an addendum 
to this application when completed. 

Effectiveness and Reliability of Structures to Reduce or Prevent Emissions of Hazardous 
Constituents to the Air 

Due to the inherent nature of treatment, it is not technically feasible to utilize emission control 
devices for open burning and/or open detonation operations. The possibility of such equipment 
being destroyed during interim periods is high, and the virtually instantaneous nature of the 
treatment events makes it unlikely that any useful information could be developed. However, 
as shown in Appendix C-4, the treatment results in virtually all compounds being converted. 
Further, the amount of material treated is relatively small compared to the other activities which 
occur year-round. Emissions from OB/OD activities occur for only a few minutes each year. 
Therefore, the very nature of the process minimizes emissions. 

The Department of Defense has performed extensive studies into the effectiveness of open 
burning and detonation in terms of effectiveness and impact upon human health and the 
environment. The most recent has been performed by the U.S. Army Armament, Munitions and 
Chemical Command under both laboratory and field conditions. The final reports, including all 
conclusions and recommendations, of this testing program are shown in Appendix L-11. The 
report suggests that the bulk explosives and propellants examined during the field testing will 
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produce and release acceptable levels of emittants to the environment by surface OB/OD 
methods. However, further item- and site-specific testing is needed to provide data to support 
risk assessments. Only after these risk assessments are completed can a definitive statement be 
made concerning the effect (if any) OB/OD operation may have on human health and the 
environment. Based upon the testing performed so far, OB/OD thermal treatment operations 
appear to be an environmentally safe, as well as cost effective, means of treatment. 

Operating Characteristics of the Unit 

The operational characteristics of the facility have been fully addressed in Section D. Normal 
operation of the unit results in all wastes losing their reactive properties because they react to 
completion. Further, the treatment activities occur for only a few minutes out of the year as 
opposed to the similar activities which occur year round. Therefore, the OB/OD units should 
have no adverse impact on air quality. One goal of the preliminary risk assessment described 
in Section L-9 is to attempt to determine the effects of the OB/OD activities on air quality. 

Appendix L-11 provides representative descriptions of the releases, such as plume descriptions, 
reaction temperatures, contaminant levels, etc. 

Atmospheric, Meteorologic, and Topographic Characteristics of the Unit and Surrounding 
Area 

The available climatic information requested in this section was described in Section L-1. In 
addition, topographic maps of the OB/OD facility and the surrounding area are provided in 
Figures B-2, B-2(a), and B-2(b). These factors will have no adverse effect on air quality. 

Existing Quality of the Air, Including Other Sources of Contamination and the Cumulative 
Impact on the Air 

The results of computer modeling simulations of OB/OD activ1ties are provided in 
Appendix C-4. These simulations demonstrate that only small amounts of air pollutants are 
emitted to the atmosphere on an annual basis, and should not adversely affect the existing quality 
of the air. EQB already monitors the air quality in the area and has classified it as an attainment 
area. Further, the combined activities of the target range and the OB/OD units have been 
insufficient to cause the area to be classified as a PSD. The only other air emissions source 
within five miles is the impact range itself; any emissions from this area would be similar, if not 
identical, to those from the OB/OD activities. 

Potential for Health Risks 

Since the area is a bombing range, it is uninhabited. In fact, the entire eastern end of the island 
is reserved for military operations. There are no potential receptors for miles around the units. 

L-25 



Date: 06128193 
Revision No.: 3 

Section L 

Also, the unit discharges only small amounts of total emissions during a year. Most of these 
emissions are typical of by-products of residential and industrial combustion activities. 

A more detailed narrative on potential health risks is presented in Section L-2 of this application. 
Waste characterization and volumes are contained within Sections C and D of this application. 

Damage to Animals, Wildlife, Crops, Vegetation and Physical Structures Caused by 
Exposure to Waste Constituents 

The area is uninhabited because it is a bombing range. In fact the entire eastern end of the 
island is reserved for military operations. During treatment, a safety radius of 1750 ft. is 
cleared from around the units which limits exposure to these activities. Also, the unit discharges 
only small amounts of total emissions during a year. Most of these emissions are typical of 
by-products of residential and industrial combustion activities. 

Air Monitoring Summary 

As mentioned above, open detonation activities do not emit sufficient quantities of hazardous 
constituents to require air monitoring. Numerous studies and simulations have been conducted 
by the U.S. Army Armament, Munitions, and Chemical Command which reviewed the processes 
of open burning and open detonation and their effects on environmental media. The conclusion 
to these studies illustrated little to no contamination of environmental media. The studies did 
not consider the use of engineering controls as mentioned within this permit application section. 

L-5 MONITORING AND TESTING DURING THE OPERATIONAL, CLOSURE AND 
POST-CLOSURE PERIODS (40 CFR 264.602] 

The U.S. Anny conducted a study of over twenty military sites which open bum/open detonate 
explosive waste. In addition, the Anny Armament, Munitions, and Chemical Command is 
currently conducting studies to identify and quantify emissions from OB/OD thermal treatment 
facilities. These studies provide a substantial body of information which characterizes the 
environmental impact of these units. The information compiled from these studies, along with 
site specific sampling data, will be utilized to perform a preliminary risk assessment into any 
potential environmental impacts from OB/OD. This will be performed in lieu of monitoring due 
to the obstacles associated with such monitoring activities, as described below. 

The nature of this type of facility makes monitoring impractical, if not impossible, due to; 1) 
the explosions associated with treatment and/or ordnance training would either destroy or render 
inoperable the monitoring equipment, 2) it would be impossible to disassociate the effects of 
treatment from the effects of the training operations which occur in the same area, 3) the aquifer 
at the facility site is assumed to be either very thin or nonexistent which makes groundwater 
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monitoring impossible, and 4) the effects of four or five days of treatment per year are 
minuscule compared to the effects of ordnance training. For these reasons, no monitoring is 
planned. It is anticipated that the preliminary risk assessment will provide an adequate 
representation of conditions at the facility. 

L-6 POTENTIAL PATHWAYS OF EXPOSURE 

The treatment of explosive hazardous waste by open detonation and open burning have some 
small potential to enter the soils, surface waters, groundwater, and air. However, the various 
studies conducted by DoD indicate no significant effects to these media when operations are 
limited to open detonation on the ground surface and open burning in trays. AFWTF Vieques 
will utilize additional engineering controls such as precipitation covers, berms, and bum tray 
screens. Also, administrative controls including ash/debris removal management are utilized at 
the facility. 

The preliminary risk assessment will attempt to assess the various pathways to determine 
whether these controls are effective at limiting exposure. 

L-7 DEMONSTRATION OF EFFECTIVENESS OF TREA1MENT 

Materials which are thermally treated at Vieques include conventional munitions, propellants, 
pyrotechnics, and explosives. As part of the manufacturing process, these items are specifically 
designed to combust or explode completely. Undetonated and unburned materials are retreated 
until they have lost their reactive properties. 

The effectiveness of the OB/OD treatment process is further demonstrated in the OB/OD 
simulation results shown in Appendix C-4, as well as the test series results included in 
Appendices L-8 and L-11. 

L-8 FACILITY ENGINEERING CONTROLS 

AFWTF Vieques' open burning operations are conducted within bum trays/containers with an 
engineered filter screen to minimize particulate emissions and to prevent direct contact of soil 
and hazardous waste ordnance constituents. Open detonation operations are conducted on the 
ground with no direct (i.e. trays, shields, filter screens, etc.) engineering controls to prevent 
potential environmental media contamination. Because of the tremendous reaction associated 
with the open detonation process, direct environmental pollution control equipment would be 
unable to withstand the pressures and forces applied to them during each open detonation 
treatment activity. 
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The open bum tray/container is illustrated in Figure D-1. The purpose of the bum tray is to 
contain the bum process and the ash and debris by-products to prevent these materials from 
contacting environmental media. The trays also allow for easy removal of residue for 
subsequent :sampling and disposal. The bum tray is equipped with a bum screen designed to 
prevent escape of bum ash and particulates into the air. For more information regarding the 
design and purpose of the bum tray and its filter screen, see Section D. 

Precipitation Management 

Precipitation management includes preventing precipitation, through engineering and 
administrative controls, from contacting and potentially contaminating environmental media (i.e. 
soil, surface waters, and groundwater). Precipitation management at AFWTF Vieques includes 
the employment of a precipitation cover for the open bum trays to prevent the direct contact 
between precipitation and the potentially contaminated portions of each unit. The precipitation 
cover is designed for runon contamination control. 

No precipitation control is possible at the open detonation area due to the function of the unit. 
Any roofed structures would be destroyed during the treatment event; also, such structures 
would be destroyed during routine ordnance training operations. However, the erosion control 
measures discussed in Section L-1 also assist in minimizing releases via surface drainage. 

More information on the design and use of the bum trays and precipitation covers is located in 
Section D. 

Periodic monitoring conducted during the 1980s per the NPDES permit confirmed that no 
appreciable levels of contaminants were entering the surface water bodies in the vicinity of the 
treatment units. 

Air Emissions Management 

Due to the type of treatment involved, no real engineering controls can be installed to minimize 
air emissions from the respective units. However, the DoD studies and simulations have 
indicated that air emissions from these types of units are minimal. This is described further is 
Section L-4. 

Noise Management 

AFWTF Vieques realizes that open detonation operations produce noise levels above the 
Occupational Safety and Health Administration's required limits. To eliminate the harmful 
affects these operations may pose to military and civilian populations, AFWTF Vieques has 
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chosen a remote location for these treatment units. The Noise Management program 
incorporates natural buffers by using distance, landscape, and topography to eliminate the affects 
of these operations. 

Ash/Debris Management 

Ash and debris management consists of collecting all visible ash and debris produced from the 
open burning and/or open detonation of military ordnance at the permitted OB/OD treatment 
unit. 

Open burning operations produce ash and debris, the majority of which is contained within the 
burn tray. After the bum operation is completed (minimum of 24 hours), EOD collects all ash 
and debris from the bum tray and surrounding area into metal drums for subsequent sampling 
and disposal. 

Following open detonation operations, a 24 hour waiting period is required prior to inspection. 
Due to the nature of the treatment, it is rare that any debris from the explosion is detected. 
Also, since the area is bombed approximately 200 days per year, it is impossible to determine 
the source of any debris encountered. An unexploded ordnance detected is treated/retreated 
upon detection. Additional debris, which would primarily consist of metal fragments, are not 
collected due to the preponderance of such material on the range. Such materials will be 
addressed during the closure of the range itself. 

Sampling and disposal of the ash and debris produced during open burning and open detonation 
operations is coordinated through the Demilitarization and Reutilization Marketing Office 
(DRMO) located at Naval Station Roosevelt Roads. Procedures for sampling ash and debris 
collected after OB/OD operations are completed are located within Section C - Waste Analysis 
Plan of this permit application. Also, more information on ash and debris collection is located 
within Section D - Process Information. 

L-9 PRELIMINARY RISK ASSESSMENT 

Due to the inherent risks associated with drilling within active impact ranges as well as the 
likelihood that monitoring equipment such as wells or air monitors will be damaged or 
destroyed, groundwater and air monitoring is not considered feasible at this facility. In order 
to determine whether such monitoring in necessary, a preliminary risk assessment will be 
performed to evaluate the facility based upon existing data. 

The objective of the preliminary risk assessment will be to determine the health hazard and risk 
to humans and the environmental impacts of hazardous materials from the OB/OD activities at 
AFWTF Vieques. The assessment will consider environmental media and exposure pathways 
that could result in unacceptable levels of exposure now or in the future. In a full baseline risk 
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assessment, the value of the risk assessment as a basis for making operational or remedial 
decisions is contingent upon an adequate characterization of chemical contamination. However, 
due to the safety hazards associated with subsurface investigations within active impact ranges, 
this preliminary assessment will attempt to evaluate the facility utilizing existing soil and surface 
water data as well as generic DoD data from OB/OD research activities. The documentation 
to be used for the preliminary risk assessment is included in Appendices L-7, L-8, L-9, L-10 
and L-11. The results of this assessment will be forwarded upon completion. 

Specific guidance on conducting a baseline risk assessment, including a full quantitative risk 
assessment for likely exposure pathways, is provided in USEPA guidance (USEPA, 1986; 
USEPA, 1988a; USEPA, 1988b; USEPA, 1989; and USEPA, 1990). This preliminary 
assessment will be conducted in accordance with these guidance materials, a partial list of which 
is shown at the end of this section. 

The risk assessment process can be divided into four components: 

Contaminant identification: The objectives of contaminant identification are to screen the 
information that is available on hazardous substances present at the site and to identify 
contaminants of concern in order to focus subsequent efforts in the risk assessment process. 
Contaminants of concern are selected in consideration of their intrinsic toxicological properties, 
their presence in large quantities, their frequency of occurrence and/ or their presence in 
potentially critical exposure pathways (e.g., drinking water supply). 

Exposure assessment: The objectives of an exposure assessment are to identify actual or 
potential exposure pathways, to characterize the potentially exposed populations, and to 
determine the extent of the exposure. For exposure to occur, four essential elements must exist, 
i.e. (a) a source and mechanisms of chemical release to the environment, (b) an environmental 
transport medium (e.g., air, groundwater released chemical), (c) a point of potential contact 
(exposure point) with the contaminated medium and (d) an exposure route (e.g., inhalation, 
ingestion) at the contact point. 

Toxicity assessment: The objective of the toxicity assessment is to further determine the 
potential hazard posed by the chemicals of concern for which exposure pathways have been 
identified. The predicted exposure levels are evaluated relative to internal dose and toxicological 
responses. Data for each reasonable route of exposure are compared with generally accepted 
safe levels. Contaminant-specific standards that are applicable or relevant and appropriate 
(ARARs) are used when available to determine acceptable levels. When ARARs are not 
available or sufficiently protective for specific compounds or exposure media, health-based levels 
are determined by using USEPA reference doses (RtDs) for noncarcinogens and USEPA potency 
factors (q1 *s) for carcinogens. 
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Risk characterization: The objective of this final step of the risk assessment is to estimate the 
overall potential adverse effect by utilizing the exposure information and dose-response data for 
each exposure scenario. The risk characterization provides numerical estimates of risk and a 
framework to help judge the significance of the risk and convey the related uncertainties. 

The AIA is iocated within a secured military facility. No civilian personnel are allowed within 
the unit, and the OB/OD facility is located such that there is a approximately eight miles to the 
nearest civilian activity. Ordnance is not classified as waste until the time when the decision is 
made to discard the waste. From this point, the waste is accumulated within secured Naval 
magazines on either Roosevelt Roads Naval Station or the Naval Ammunition Facility (NAF) 
on Vieques Island. Ground transportation occurs entirely within these installations. The waste 
is transported by sea from Roosevelt Roads to the NAF, and then from the NAF to the AIA. 
Therefore, it is unlikely that exposures to the public will occur prior to treatment. This risk 
assessment, however, will be performed in order to verify this. 

Contaminants of Concern 

The primary contaminants of concern are those described in Section C of this application. 
However, three additional contaminants were detected during the 1991 soil sampling activity, 
and DoD utilizes a wide variety of parameters in conducting OB/OD effectiveness testing. 
Therefore, professional judgement will be used in conjunction with USEPA guidance to select 
the chemicals for evaluation in the risk assessment. The selection will be made based upon the 
primary objective of the baseline risk assessment, i.e. to determine if the site and its respective 
operations pose a significant hazard now or in the future from any pathway such that no 
additional monitoring or remedial activities will be required. This selection process will include 
the following criteria: 

• The chemical has demonstrated significant toxicity to animal life in published reports. 

• USEPA health-based numbers can be obtained for the chemical. 

• The occurrence of the chemical is significant, based on frequency, concentration and 
exposure potential, in regard to the total risk posed by the site or activity. 

Other factors to be considered in selection of the chemicals of concern are historical information 
(site related), mobility, persistence, and bioaccumulation in the environment. A partial list of 
guidance documentation to be utilized is shown below: 

• Sims, R.C. et al, 1988. Soil Transport and Fate Computer Database, Utah State 
University, Logan, Utah. 
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USEPA, 1986. Superfund Public Health Evaluation Manual, EPA/540/1-86/060, EPA 
Office of Solid Waste and Emergency Response, Washington, D.C. 

Criteria for Selection of Groundwater Exposure Assessment Models, OHEA-E-219, 
USEPA, 2/1987. 

Endangerment Assessment Handbook USEPA/OWPE, TR-693-24B, 10/1985 . 

General Quantitative Risk Assessment Guidelines for Noncarcinogenic and Nonmutagenic 
Health Effects, USEPA/RAF, Third Draft, 2/1988. 

Guidance for Establishing Target Clean-up Levels for Soils at Hazardous Waste Sites, 
USEPA/ORD, 1989. 

Hazard Evaluation Division Standard Evaluation Procedures: Ecological Risk 
Assessment, USEPA/OPP, EPA 540/9-85-001, 6/1986. 

Health and Environmental Effects Profiles and Documents, USEP A/ OHEA/ECAO, 1984-
1990. 

Health Effects Assessments, USEPA/OHEA/ECAO, 1984-1988 . 

Integrated Risk Information System, On-Line, USEPA Risk Data Base (updated 
monthly). 

U.S. Environmental Protection Agency, 1986. 2 Guidelines for Risk and Health 
Assessments (in 5 areas). Federal Register 51:185, pg. 33994-34054. 

U.S. Environmental Protection Agency, 1988a. Superfund Exposure Assessment Manual . 
OSWER Directive 9285.5-1, EPA/54011-88.001, April 1988. 

U.S. Environmental Protection Agency, 1988b. Guidance for Conducting Remedial 
Investigations and Feasibility Studies Under CERCLA, Interim Final. OSWER Directive 
9355.3-01. EPA/540/G-89/004, October 1988. 

U.S. Environmental Protection Agency, 1989. Risk Assessment Guidance for Superfund, 
Volume 1, Human Health Evaluation Manual Part A, Interim Final. EPA/540/1-89/002. 
December 1989. 

U.S. Environmental Protection Agency, 1990. National Oil and Hazardous Substances 
Pollution Contingency Plan; Final Rule. EPA/540/1-89/002. December 1989. Federal 
Register V55:46 pg 8666-8865, March 8, 1990. 
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National Science Foundation, Division of Policy Research and Analysis. Risk Assessment 
and Risk Assessment Methods: The State-of-the-Art. NSF/PRA 84016, 1985. 

Nonexposure Aspects of Risk Assessment, EPA Contract #68-02-4254-75, OTS, 1988 . 

Office of Science and Technology Policy, Interagency Staff Group on Chemical 
Carcinogenesis, Executive Office of the President. Chemical Carcinogens: A Review of 
the Science and its Associated Principles. Federal Register 50: 10372-10442, 1985. 

Rapid Assessment of Potential Groundwater Contamination under Emergency Response 
Conditions, EPA 600/8-83-030, 1111983. 

Toxicology Handbook USEPA/OWPE, Tr-603-21A, 10/1985 . 

USEPA. Proposed Guidelines for Mutagenicity Risk Assessment. Federal Register 
49:46313-46321, 1984c. 

USEPA. Proposed Guidelines for the Health Assessment of Suspect Developmental 
Toxicants. Federal Register 49: 46323-46331, 1984d. 

USEPA. Water Related Environmental Fate of 129 Priority Pollutants, Vol. 1, EPA 
440/4-79-029a, Dec. 1979. 

Byard, J. L., 1989. The Risk Assessment of Environmental and Human Health Hazards: 
A Textbook of Case Studies. John Wiley and Sons, pp. 334-337. 
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The following is the required letter of certification to be signed by the owner or operator as 
required by 40 CFR 270.270. ll(d). 

I certify under penalty of law that this document and all attachments were prepared under my 
direction or supervision in accordance with a system designed to assure that qualified personnel 
properly gather and evaluate the information submitted. 

Based on my inquiry of the person or persons who manage the system, or those persons directly 
responsible for gathering the information, the application submitted is, to the best of my 
knowledge and belief, true, accurate, and complete. I am aware that there are significant 
penalties for submitting false information, including the possibility of fine and imprisonment for 
knowing violations. 

Signature 

Date 
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