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SUky 0 QF SRFECIFIC ZECOMMENDATI

i. A1l rescarch efforts should be directed at fincing a solution

——

interim and final) for herbicide/7C0D-contaminated lands previously used

for storage of Herbicide QOrange at the Naval Construction Battalion Center,

Culfport MS; Johnston lsland, Fecific Ocean; and Hardstand 7, fglin AFE FL.)
2. A four-year (FYED-{YE2), broad-based program (six tasks) is propcued
with a tctal financial eypenditure of $G35K. The major financial expendi-
turcs (SH00K) should be cirectzd toward the develepment of a method to
deccntaminate TCOD-lacen soil or silt. In the interim period, before a

dicomtemination method is availeble, a scientifically valid chemical resicun

tiologiced and microbisl neiitoring program should be continued for all

3

. ' . - - N f 2\, 1}
Three h="Dlude Oramr Btozcoe Arees. ((Eedved Dot Tuth Ry ,
3. The respensible laboratory for this research progrem should te the

Cnvironice Branch, Engincerinc anc Services Leboratory, KO AFZSC, Tyndzld

»
|V|‘4a¢ r”

-y
)

FL.

.
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1. A1l rescarch efforts should be directed at finding a solution
(interim and final) for herbicide/7CDD-contaminated lands previously uced

for storage of Herbicide Or

o
3
O
[£9)

at lhe iaval Construction Battalion Certer,
ulfport MS; Johnston 1sland, Tacific Ocean; and Hardstand 7, £glin AFS
2. A four-year (FYEQ-FYS82), trcad-based program (six tasks) is propoaed

with a total financial expenditure of $985K.  The major financial expendi-

tures ($500K) should be directzd toward the development of a method to |
deccntaminate TCUD-laden soil or silt. In the interim period, before a

decontemination method s aveilable, a scientifically valid chemical resid

Mgl

'
Aot

biological and microbiel ronitori

71 progrem should bte continued feor all

M ¥ 3 3 » -~ = .l '; ;_ \
three Herbicid2 Orange Storage Arezs, (et Jedabes Saleh S50
3. The respensible laboratory for tnis rescarch progrem should be the

tnvironice Branch, tnginecring and Services Leboratory, HO AFESC

FL.
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Table i,

Herbicide Orange and TCDD

Surmary Information on Major Storage Areas or Field Sites Conteminated by

f

Concentration of Concentration of

Maximum Concentratior

Area Herbicide in TCOD in / , of TCDD in ;

tocation Comman (acres) soil {ppm)" 5011 {ppm) Silt {(ppm) Biologicals ippm)
Haval Construction EHGCON 12 33,000 0.144 3.6 x 1073 7.2 x 107°
Battalion Conter, {HG HAVFAC) =
Guifport MS
Johnston Isiand, BNA 12 33,940 0.081 1 x 1077 o®
Pacific Uceon ==

- <o e -4 - -3
Hardstand 7, AGTE 2 LA 0.127 3.7 x 10 1.5 x ¢
Cilin AFD FL (AF5C) = _
rid 1, ADTC 92 No© 3.2x10% 3.5 x 1072 2.9 x 1677
Test Area C-52A, (AFSC) =

Eglin AL FL

%Mean concentration, parts per million, of 2,4-0 plus 2,4.5-T from 14 spili sites for NCBC and JI; 1679 data.

bMean concenlration, parts per million, of TCDJ; latest available data (1979 for NCBC & JI; 1978 for Eglin Sit- j

7

Not Jetected at 1 x 107" ppm in 1973

O
prid
2

i

NA = Not analyzed

0 = lot detected at 0.001 ppm in 1972



It ve dmperative that further efforls be undcévrtaken Lo craracterize

toth the nature of the residues and tre meanitude of the residues in these

—

arezs. addition, the fate of the resicdues {over time) and within

specific environmental comnartments nced to be determinad,  Basic resoaran

into methodologies for enhancing the degradation of TCDD or its decontami-
nation frem <o0ils need to be investiccted.

l

RESTRRCH APPROACH

The recent preblems essocieted with 1CDD-contaminated land at
folim AFE and preliminary data from irne Johnston lsland Storage Area
Monitoring Program suegest that 1t is ineppropriate to address the
reclemation of the Herbicide Crange Sterage Area at LWC3Z as an iscleted
study. Rether, it s apparent that any research proposal feor reclama-

tion of the perbdicice/TIDD-conterinated Yand at NCIC be elso broad encugn

™

to encompass the other contaminated sites. rrevious research results and

L

study protocols investigeting the persistonce of TCDD sucgest thet ¢ pro-
oject must <pen, at ¢ minimum, a period of three years‘
(e.g., CYED - €YEZ). Numerous oruvanizations heve participeted in the
collection of the present cdata on G0 and Herbicide Crangz, including
USAF QFML/ECE, USAFSAN/ o, USAF Accdeny (USAFE/DFCES) and AFATL/DLV.
Future research efiorts to Rtucy the Herbicide Crange Steracge Areas
chould use the in-~cuse and. contrectuzl erxperience and rescurcec ave!d
within insce orcanizations. Thus the present researlh prodoa) recommende

v cocrdinsted four-vear, brozd-hesed effort betwe 1 in-house Air

ez leborateories énd proposed contrectuzl laborutories.
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RESTARCH RECUIREMENTS

Research requirements for reclemation of Herbicide Orange Storacge
Arcas or TCDD-conteminated field sites can be divided into six tasks:

Task 1. Traca Contaminant Analyses of Herbicide Formulation. The

importence of characterizing the trace contaminants in Herbicide Orenge
ras been demonstrated at NCEC. Dioxin residues found more than two
miles downstream from the Storace Area werc presumed to be from the
nevrbicide rather than from other drainaae sources. However, since
trace cortaminant analyses of actual products were act analyzed, the
soGrce cannot be confirmed. Archived sanmpies of Herbicide Orance fron
the oroduct stored at NOEC until June 77 are available et USAFA/DFCES
YEX. Bight sampies representing different manufacturing
Jots should be analyzed for trace conteminants. These analyses should
include an dsomeric enalysis of tetrechleroditenzo-p-dioxin (TCDD) end
totrachlorodibenzofuran (7CUF) as w21l es cther dioxins, furans and
diphenyl ethers. Dzta from these analyses will also be of value to the

[ [l

current Air Force epidemiologic study of health effects in Air Force

perconnel exposed io Herbicide Orange.

Task 2. Trece Conteminant Analyses of Soils from Sterage Sites.
Subsequent to the chiracterization for trace contaminents of the samples
cf Herbicidé Orange formulation, cralyses for these sam2 contaminants
chould be underteken in selected scils from the various storage sites.

yses will provide velueble data on 1comer persicience and

the forr(s) of ToC)/7C0F found occurring in the crainzze systems adiacent



orly once, twd or three scil samples will need to be collected from each

(2]

torage Site and shculd represent, in the case of HCBC and J1, sites of
“o1d" and "new" spills. Thus, no more then twelve {12) samples will noec
+o be 2nalyzed for trace contaminants, '

Tesk 3. Site Residue Monitoring Program. Technical Report OEHL-TR-

79-169 details the objectives, protccol and summary of results of a two-

yeer site monitoring program conducted from 1977 to 1579 at NCEC. Another

technical renort deccribing the seme objectives and protocol for a two--

gar site monitoring program conducted durine the same time period on
Y ¢ Q

-+

Johneten lsland is in preperaticen. At each of these locations, 42 s¢i)

sampling points were established and each point has been sampled at least

three tires over the past two years. fech scil semple has been analyred

) t T 3 a
for the herbicides 2,4-D and 2,4,5-T; the phencis di- and trichlorophoenni:
. il

and TCRD. It will be imperetive that this monitering program continue

(vsing the present protozol) if data are to be obtaired on the soi)
persistence and fate of Herbicide Crenge and its essociated dioxin(s).
Technical Repurt AFATL-TR-92-2C has described @ sampling protocol for
Herdstand 7, Eglin AFB FL. Sampling &t this site should alsc centinue.
The need to re-sample Grid I, Test Area C-52A, fglin AFE Reservation reeds
to be evaiuated.

Task 4. Anzlysis of TCOD in Sitt and Eiologicals. This tack
jnvolves analysis of TCOD in select=d silt and biclogical samples by
high resoiution gas chromatography-mass spectrometry (GC-MS).  Carly
datection of eny movement of TCDD in zquatic or terrestrial ecosysiems

-

is dependsnt upen having the cepability of detecting TC0D at the parts

U
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evel of residue. 1t ds anticipated that 40-50 sarples

[biological primarily, but some tilt camples) will need to be ccllected

per each year of monitoring. Tie selection location and the type of

-ach sample at each storage site will be important. '

e e i e

Task 5. Microtial fAnalyses of Soil. Some sampling or monitoring

methcd is required to determine the minimum level of residue thzt could

b2 censidered biolenically and ecologically acceptable; i.e., a d=ter-

3.

mination of a Tect"
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reciduc levei. Past studies of
the kC3C end J] storage sites have shown that microbial orcanisms are
cyvcedlent wndicators of residue Gevsls. Quantitative and qualitative
ctudies of microbial populations (bacterie, funcus and actinomycetes)

»

chould be continued. These studics are Jow-cost siudie nd cer be

W
o

conducted in-house (USATA'DFCBS). The soil composition of micro-

Al -
i

organisms will provice & gquide to the quality of soil found at e

e
(]
———
—

storage site.

Jesk €. Decontamination Stucics. The available data from tie
various site monitering programs suoaest that TCDD (isomer not identifizd
but presumzbly 2,3,7,8-TCOD) is very persistent in the soil with a half-
1ife of perhaps two to three years. In the absence of firm data on how
long tne Storage frees mzy remain conteminated with TC0D and other Herbi-
cide Qrance-associated résidues, the use of these contaminatzd lands for
Cother uses inust be rvestricted.  The énly aperoacn to essuring that the

conteminzted lends will te returned to fuil end bteneficial use in the

near future is to develon end smpioy a cecontemination methed., Dzcon-

taminaticn stucins should Le of two tyces: 1) small scele in

te entrence deagradsation cf residues in selected <01l cites withir the

Y



S+orage Areas; 2) bench-scale (laboratory) studies of methods that can
e eventuslly sca2led-up to decontarmirate large volumes (millions of

e

pounds) of <oil.

The small scale in situ studies should be directed to methods that mey

enhznce the in situ dearsdation of resicues. These methods may likely
include microbial degradation, chemica) cestruction, photolytic degra-
czticn and organic solvent extraction with subsequent "natural" photo-
cegradeticn. 1t should be emphesized that these decontamination methodg
razy be prectical and suitable for use in such a highly visible locatiens
25 the NCBC. The labcoratory studies widl focus, for example, on such

methods 2s molton salt combdbusticn; chemicel extraction (leachinog)

oM owed by destruction of lzacnete vie incinevetion, ozonolysis or

(S

photolysis, microwave plasna destructicon; and cetelytic hydrodschlorina-
tion. Feesible bench-scaele metnods witl be prototyped so as to furnish-
design cata for a full-scale decontaminaticn svstem.

COST, TIMZ AND MANPOWER ESTIMATES

The six tasks outlined above will require the efforts of both
contrector and in-house leboratories. A <ingle lead Air Force agency
{latoratory) must be rcsponsible for the entire proiect. The Project
Officer must insure that 51],the tasks within the project are closely
ccordingted with the participating leboratories. For exemple, a s0i)
s2—sle collectad at a sempling site at NIBC could yield data applicable
to the mornitering procrem {Task 3), iscreric compesition ctudies
(Tasw 2), microbuisl snalyses (Task 5) @3 well 2s tzing vuseful in Jabora-

‘ory decontzmination triels (Tasw 6). Tne Project {fficer shouid be

~J
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sponsiple for the coitecticen of semples, their preparation end transport

[

()

to supperting laboratories, the maintenance of records and the preparation
cf composite project cummaries and Tingl reports.

T

PR
financi

”)

1] summary by Tiscal yeer and the number of vears proposed
for each task is shown in Table 2. The cost cstimates for FY20 are bacod
on what siould and can be accemplished during this fiscal year. As noted,
the heavy financial invcs;j%ent in this program is in decontaninatior
stulies. The other costs refiect the efforts required to conduct scien-

tifiqally valid monitorina studies in the absence of a proven decontamina-

Teble 3 prevides a sermpling schome and enalytical requirements for
celected recsearch tasks.  In the absonce of a method to decontaminate
th2 Storagce Areas, it is imperative ihat 2 residuel and microbiel moni-
toring progrem be continued. Sampies of si11t need te be coliected curing

period April/Htay 1980 at NCBLC foliowina comp 1etwon of the constructicn
modifications of the Ferbicide Orance Storeage Area erd adjacent dreinage
systems. This saimpling will dinvolve coliecting approximately 12 to 15
cemples 10 serve &s @ tescline.  This cemplirg, end all subsecuent fielc
camplirg, should involve at least tws necple.
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USALF Azadenmy CO J0340 (Mej William O, Ceirrev, AV 252-2720) currently hes

ES

cn-going contrect with the Univarsity of febraska. This conivact may
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15V and is noted under Tase &, FiRD,

sr TCDD as soon 5 §252i50 by hich resclution GO-MS.  USAFZ/UICES,
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Summiary of Proposed Research oa Reclamation

Data Requircment

Trace Contaminant Analyses of
Herbicide Formulation

Trace Contaminant Analyses of
Soiis from Storage Sites

Site Residue Monitoring Program
(Horbicide, Phenols and TCOD;
Low Resolution GC-M5)

7COD Residue in Siit and

Biologicals (High Resolution GC-M5)

Microbial Analyses of Soil

Decontamination Studies
Mroject Monitor Responsibilit:
s

i
(tampling, TOYs, Meetings)

of

-

Horbicide Grange Storage Sites

“Fiscal Year
FY80  FYB1  FYB2  FY83
15K - - -
35K - - -
- 20K 50K -
15X 60K 50K 60K
13K 15K - -
- 250K 25CK 7 {500K)
10K 20K 20K 20K
g0K 425K 410K 60K



Tahle 3.

Proposed Sampiing Scf
Sglrc*ud Resc ch T

~
-
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Task  Brief Description

1 formulation Analysis

2 Trace Analyces of Soils
3 Mcnitoring Procram

4 TCCO Resicue

5 Microbial Analysis

Apr/May
Jul/Aug

Ju /r"\'Jg
Jul/hug

Jui/Aug

Apr/May
Jul/Aug
Jul/iug

Jul/Aug

oul/Auc

Jul/Aug €

80

Sampling Dates

(HCBC)

EPc and Analyvsis Requirements for

Analysis Comy

(93]
(e8]

(99)
(]

Sep

Sep
Sep

Seo

gd

g el
>

Q9]
——

plezed



in Teble 2. During the cummer of 1980, &li of the Storage Arecas
(L7, J1 and Hardctand 7) should be re-samnled so as to provide con-
inuing degradation data (annual) for these lecetions. These samples
should be subdivided, with one portion inmedictely sent to USA FA/DFLL)

for microbial analysis (Task 5). The remaining samples should be freoen

an

0.

retained until a contract is ecstedlished for Task 3. A similar
sempiing effort is pronosed for Teck
‘h ROUSE AND CONTRACTURL ‘AE“r\TC~ LS

s

It is recomended that the respeorcibie laboratovy for this research

-

procyam be the Enoinecring end Services Laboratory {(Invironics Branch)

-
1t

-

of HQ ~AFfSC, Tyndail AFE FL. This orciniration has highly cralified
cersonnel with experience cained ot oniy frow conducting and managing
rececarch and research conwracts, but from having previcus experience with
the Herbicide Orange Program (Project PACER HO). Other in-house lebora-
tcries that may be available to assist in this project (e.g., collecting
samnies, analyzing for selected residues or microorganisms) include:
AFATL/DLV
Perconnel: Dr Joe A Farmer, Mr Dan D Harriscn

Fglin AF3 FL 32542
AV €72-£346

USAF QIHL/=CE
Personnel: Lt Col Charles & Thalken
Brooke AFL TY 78233

AV 270-3667

JSAFL/DECEE

Personnel:  Maj William J {zirney
USAF Rcadeny €O BC24

AV 258-2720



b

Contractually-avaimole Jeboratories that present. .ve Lhe

capebility end experience in conducting analyses of Herbicide Qrarce
components and/or TCDD include:

Gulf Scuth Research Institute

P. O. Rox 25518 ;
. Orleans LA 70186

ne: 504-283-4223

S anst Cr B Mason Hughes
ability: Tasks 0, 2, 6)

-—l(‘D

Thn Erehm Leboratory
De; ment of Chemistry
State University

3 olonel Glenn Highway

Dayton OH 4543)

. ‘ Phona: 513 n73 2202
Key Scienuwd : Or Thomas 0 Tiernan
(Capability: Tasks 1, 2, 4)

Flemnebility Research Center
Cepartment of Chemistry
Uni.ersit' of Utah

Salt Lake Clt) UT 84112
Phon_. 301-581-7307
Key Scientist: Dr Jean H Futrell
(Cepebility: Tasks 3, 6)

Midwest Center for Mass Spectrometry
Department of Chemistry
Hamilton hal)l

i

Un ve r<1uy of Hﬂbraska

Phione: 402“472_2794
Key Scientist: DOr Michael L Gross
(Cepebility: Task 4)

fatteile Columbus Lahboratories

505 King Avenue

Columbus Oh 4320%

Prhione: 614-824-6424

Kev Scientists: Or Gary | Mckown
Or Fred DeRoos

(Capability: Tesk 6)

~
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