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LETTER REGARDING THE TRANSMITTAL OF CURRENT STATUS OF FORMER
HERBICIDE ORANGE STORAGE AREA NCBC GULFPORT MS

2/28/1985
U S AIR FORCE



DEPARTMENT OF THE AIR FORCE 
HEADQUARTERS AIR FORCE ENGINEERING AND SERVICES CENTER 

TYNDAll AIR FORCE BASE, Fl 32403 

FEB 29 ~~c; 

REPLY TO 
ATTN OF: RDV 

SUBJECT: Current status of Former Herbicide Orange storage Area at NCBC (CBC Code 470 Ltr, 
23 Jan 85) 

TO: Commander 
Naval Construction Battalion Center 
Gulfport MS 39501 

1. Mr. Gary Horman (Code 470) requested that HQ AFESC/RDVW update a public information 
package that was previously circulated to public officials along the Gulf Coast. 

2. My staff has prepared the requested updated (attached). The document has been 
coordinated withithe Commander of the AF Engineering and Services Center as well as the 
Public Affairs office. 

3. Should you require additional information, please contact Capt Stoddart, AUTOVON 
970-2942. 

~~~~ 
ROBERT F. OLFENBU EL, Lt Col, USAF, BSC 1 Atch 
Chief, Environics Division Updated Report 

cc: NCBC, Code 470 
USAFOEHL/EC 
HQ USAF/LEEVP 
HQ USAF/SGES 
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HERBICIDE ORANGE SITE RESEARCH AND ENVIRONMENTAL MONITORING 

FOR 
'j 

NAVAL CONSTRUCTION BATTALION CENTER, GULFPORT MS 

Summary 

PURPOSE 

This document was prepared to present local community leaders the latest 
available data in the continuing environmental monitoring studies of a l2-acre 
storage area on the Naval Construction Battalion Center (NCBC), Gulfport MS. 
The area had been used for the long-term storage of approximately 840,000 gallons 
of Herbicide Orange from mid-1968 to mid-1977. 

BASIC HISTORY 

Since 1970, various Air Force and contract laboratories have been conducting 
environmental surveys and analyses of the soils, plants, and the aquatic system 
in and around the Herbicide Orange storage area. As some leaking became evident 
and more information became available on the toxic contaminant 2,3,7,8-tetrachloro
dibenzo-p-dioxin (TCDD) contained in the herbicide, more extensive mO~_""1 .. r ? ," 
programs were conducted. The entire inventory was redrummed in 1972 and checked ~(r, 

for leaks continuously thereafter. In the summer of 1977, the herbicide was 
transferred to a specially equipped ship and destroyed by at-sea incineration 
during Project PACER HO. The Air Force Plan and the EPA permits for the disposal 
of the herbicide committed the Air Force to a follow-on storage site reclamation 
research and environmental monitoring program. The major objectives of this 
program were to (1) determine the magnitude of Herbicide Orange contamination in 
the storage area; (2) determine the soil persistence of the phenoxy herbicides 
2,4-D and 2,4,S-T, their phenolic degradation products and TCDD in soils of the 
storage area; (3) monitor the potential movement of residues from the storage area 
into adjacent water, sediments, and biological organisms; and (4) reconunend mana-, 
gerial techniques for minimizing any impact of the herbicides and TCDD residues 
on the ecology and human populations adjacent to Dr nea!l!' the stoarge area. 

STORAGE SITE LEVELS OF CONTAMINATION 

Previous studies have indicated approximately 15 percent of the former storage 
site is contamina~ed with dioxin and residue of the herbicides 2,4-0 and 2,4,5~T. 
Levels of contamination have ranged from none detected to 500 parts per billion 
(ppb). Data reported in 1984 by the Air Force Engineering and Services Center 
indicates that the levels of 2,4,-D and 2,4,S-T have decreased approximately 60, 
percent between 1980 and 1982. 

Sediment, water~and biological samples collected in 1984 from the drainage 
ditch serving the former storage site revealed that trace levels of dioxin can 
be found up to 9,000 feet downstream. Dioxin levels in sediments ranged from 
10.6 ppb on the former storage site to 0.15 ppb in samples collected 9,000 feet 
downstream. Dioxin levels in biological specimens range from 1.1 ppb in specimens 
collected from the retention basins on the former storage site,to 0.02 ppb in 
specimens collected 9,000 feet downstream. All water samples collected from the 
former storage area and the drainage system were negative for dioxin at a detection 
limit of 0.000030 ppb ,(30 parts per quadrillion) . 

CURRENT ACTIVITIES 

The Air Force Engineering and Services Center, Environics Division, has 
initiated a large-scale soil mapping program to delineate the levels of dioxin 
contamination on the former storage site. Work began on 7 Jan 8S/and the program 
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is scheduled for completion by 15 Apr 85. Test reports are anticipated by 
Jun 85. The site mapping will be used to support future research activities. 

The Air Force occupational and Environmental Health Laboratory (USAFOEHL) 
recently completed (Nov 84) a survey of the stormwater retention system and the 
drainage system serving the former Herbicide Orange storage site. The results 
of this survey will serve as the basis for future scheduled activities to upgrade 
and maintain the on-site stormwater treatment system. 

FUTURE ACTIONS 

The Air Force Engineering and Services Center, Environics Division1has proposed 
the research demonstration of three technologies that may have application in the 
final cleanup of the former Herbicide Orange storage site. The technologies (see Atch) 
selected include: 

a. Thermal treatment. 

b. Thermal desorption/U.V. destruction. 

c. Chemical neutralization. 

Contracts for these research demonstrations are scheduled for award on 1 Feb 85. 
Environmental permi~ting actions will commence in Mar 85. The research demonstra
tions are tentatively scheduled during Jun 85. A final report is due in Dec 85. , 

The Air Force Occupational and Environmental Health Laboratory is currently 
selecting a contractor to conduct comprehensive studies on the stormwater retention 
basins and drainage system associated with the former Herbicide Orange storage site. 
These studies will include the collection of sediment and biological samples. The 
contract award is expected in early spring 1985. 

SUMMARY 

The U.S. Air Force continues to expand its Herbicide Orange research program. 
The Air Force's ultimate goal is to return the former storage site at NCBC, Gulfport, 
to beneficial use. 
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SITE DEMONSTRATION 
High Temperature Fluid Wall Reactor (HTFWR)-(AER)* 

Technology Summary 

The HTFWR uses a technology which rapidly heats feed material; to temperatures in the 
range of 4000 0 to 4500 0 F, with surface heating rises up to 10 OF per second using 
intense thermal radiation in the near infra~ed region. Feed stock is isolated from 
the reactor core by means of a nitrogen blanket. Pyrolysis occurs since no oxygen 
is present. 

Process Description 

The solid feed is gravity fed through the reactor where pyrolysis occurs. After leaving 
the reactor, the product gas and waste solids pass through a post-reactor treatment zone 
(PRTZ). Solid and gas phase residence times for both the reactor and the PRTZ can be 
independently varied to achieve essentially any desired destruction efficiency. The 
PRTZ is water cooled and provides additional residence time; however, its primary func
tion is to cool the molten soil particles below their' fusion temperature to avoid 
coagulation in the treated sa1id waste bin and to cool the gas prior to downstream 
particle cleanup. 

The detoxified solid material exiting the PRTZ is, for the most part, collected in a 
solids bin which is' sealed to the atmosphere. The off-gas is then conveyed to a bag 
filter for removal of any remaining fine soil residuals. 

The process gas cleaning train consists of activated carbon beds for the removal of any 
trace level residual chlorine or organics. The cleaned gas (composed almost entirely 
of nitrogen and water vapor) is then emitted to the atmosphere. The low process gas 
flow rate (about 5 scfm) economically allows the high degree of cleanup that is 
described here. 

Scientific Justification 

The PCB Trial Burn, performed in September 1983, detoxified approximately seven tons of 
solids. In this test, Arochlor 1260 was mixed with sand to form a solid feed waste 
containing approximately 3000 ppm PCBs. In May 1984, another test series was conducted 
using carbon tetrachloride, a very refractory (i.e., hard to thermally destroy) sub
stance, over a wide range of test conditions. In both of the above tests, no test 
yielded results below 99.9999 percent destruction and removal efficiency (DRE). 

The AER has also demonstrated its ability to detoxify dioxin-contaminated soils. In 
October 1984, the AER processed soils contaminated with a laboratory-prepared, heavily 
chlorinated dioxin--octachlorodibenzo-p-dioxin (OCDD)--a surrogate for TCDD. In 
November 1984, the AER detoxified soil contaminated with the 2,3,7,8 tetrachloro isomer 
of dioxin on location in Times Beach, Missouri. In both of these test~ the results of 
the dioxin analysis for the treated soil and stack gases indicated that these streams 
may be considered non-hazardous; i.e., no dioxin was detected in any of the streams. 
Typically, the solids detection limits were 0.1 ppb for both OCDD and TCDD. EPA uses 
a 1.0 ppb TCDD level for "delisting" dioxin soils. 

Quantity of Soil to be Processed 

- 1,000 lbs 

Time on site, a maximum of 10 days. 

Process rate, 100 lbs/hr. 

HQ AFESC/RDVW 
Capt Stoddart/AUTOVON Q70-2942 
12 Dec 84 

(*AER = Advanced Electric Reactor. 
Term used sarne as HTFWR.) 



Technology Summary 

SITE DEMONSTRATION 
Thermal Deso~tion/U.V. Destruction 

The thermal desorption process involves passing the contaminated soil through a thermal 
treatment unit operating at temperatures around 5000 C. By the process of evaporation, 
dioxin and other organics are volatilized, collected in an organic solvent, and 
destroyed by U.V. photolysis. 

Scientific Support 

The proposer of this technology has conducted studies that indicate that at temperatures 
of 5000 C with a 30-minute residence time, 2,3,7,8-TCDD is removed from soils to non
detectable levels with detection levels set at less than 50 parts per trillion. 

The U.V. destruction of dioxin was proven to be feasible via a full scale cleanup of 
still bottom wastes containing 2,3,7,8 TCDD. The proposer of this demonstration states 
that the U.V. process is the only TCDD destruction process permitted on a commercial 
scale. 

Description of Thermal Desorption Process 

Contaminated soil will be collected, crushed to proper size if necessary, and placed in 
storage drums. This material will be fed at a controlled rate by a screw feeder into a 
rotary drum unit that is heated on the shell of an external gas fired furnace. The drum 
rotation speed and slope are controlled to provide the required soil residence time. The 
treated soil discharged from the drum is collected in a closed drum. The soil test feed 
rates probably will be in the range of 20 to 50 pounds per hour. 

The rotary drum is kept under slight negative pressure and is swept continuously with a 
recirculated nitrogen gas stream to carry off the desorbed materials. The carrier gas 
is quenched and scrubbed by a cooled, recirculated stream of a high boiling hydrocarbon 
solvent to remove the desorbed materials. Any build-up of the carrier gas due to inleak
age or soil material decomposition will be vented through an activated carbon bed. The 
carrier gas will also be monitored for oxygen content. Solid fines t.hat collect in the 
quench solvent will be filtered for spearation and analysis. 

The hydrocarbon solvent will accumulate desorbed material from several desorption tests 
before being processed for organic destruction. When the hydrocarbon solvent is adequate-
1. loaded, it will be batch processed in the UV photolysis reaction by recirculation. 
Treatment time is expected to be about 24 hours. 

After each desorption test, any accumulated water in the quench solvent will be separated 
and treated with activated carbon. 

Quantity of Soil to be Tested 

- Rate of 20-50 lbs/hr. 

- Between 1,000 and 2,500 lbs of soil will be processed. 

-- Time on site, approximately 3 weeks. 

HQ AFESC/RDVW 
Capt Stoddart/AUTOVON 970-2942 
12 Dec 84 
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TechnologY Summary 
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SITE DEMQN5.TRAT,J(j, 

Place Treatl!~J)_t by Ch~'!1JE'~~.!1 

This in situ treatment. process involves the direct contact (;f the 1\lkaline Metal 
Polyglycoxide and additive. to 2,3,7,8 TeDD. The strongly nucleophilic reagent 
displaces chlorine .Jtoms on the rlioxin ring; incr~'-Iqinq ~olulJility and dncreclsinq 

toxicity. 

Scientific Support 

'rhe ability of sodium and potassium polynlkoxides ilnd radictll. i.Idditivefi te) displace 
chlorine atoms from aromatic halieles such as polychJ()rinated biphenyls has been 
demonstrated. The similar reaction h.1S hecn veri ric<) on 'J'C[J() .:Ind on TClJl)-cuntaminated 
materials from the Icmesa plant of Seveso, Italy. These reactions proceed near ambient 
conditions, in the presence of reasonable concentrations of wilter, and, most importantly, 
yield ~.action products that are nontoxic. 

The reagent consists of three major compunents: 

- A polyglycol copolymer of ehtylene oxide (EO) ,mel propylenc oxide (PO) in the range 
ot molecular weight, i.e., il sodium salt of &l rc,aCJent of mu)cculi.Jr weight ~OOO gives 
a nucleophilic displacement rate about 10 timCfj fastcr thilO tetcuethylnne gl ycol. The 
viscosity of the reagent varies with molecular weiqht so thut the reaqent can be adapted 
to tasks that requ i re varying degree!; 0 f penctrdt i Oil i utI) !-iU J i d sur f a(;<!s. ~'(Ir exumple, 
one of those reagents penctl-ates concrete ancl ilppCdr~; to be ~;uited I)articul.:Hly well for 
testing on the coral rocks at JI. 

- 1\ b~lse th .. at may be MOil (sodium ()r pot.tHHium hydroxidc) or M),COj, the (:(,rrcsp(mcJincJ 
c~rbonate. 

- A radical source such .:lS sodi urn pcrox lele at 1- ') pcrcerat w/w, or u 1 trClv if)} ct radiation. 
In the case of reactions with solids, penetrtlti nq dqents Buc:1I 01:; th()~::e uHcd in pesticide 
formulations are added. 

Destruction of Polychh1rincltcd niphcnyls (PCB!:;) -- S.j)(tec~n ml u[ mineral oil containing 
20,000 ppm PCB was plolced into « SO-ml flask. 're> the solution, maintained at 850 , was 
added 2.0 9 of carbowolx-6000, 0.5 9 of pot.:lssium c:(arbon,lte, .and 0.2 q of sodium peroxide. 
The mixture was stirred mcl9netically for 3 hours, cooled, .:mel (In,'1lyzed by capillary Ge/ 
Ee. The residua! PCB concentration was 95 ppm, rl rcduction of r)c).'i percent. 

In similar experiments, 0.1 ml (4 percent) and 0.3 ml (ll percent) of W<:.ter was added •. 
The addition of 4 percent of water to tho reagent had littl~ effect on the reaction 
rate, yielding a resid'uul PCB concentriltion of 140 ppm, .1 9 C

). -~ rmr(;ent reduction. The 
.:sddition of 11 percent wLltcr to the rea9~nt dec:reia:;ec1 ~he rr~dct ion r.:atc to yield a 
residual PCB concentration of 13BO ppm. lIowever, ()L 1 pcrc(!IIt rc(]uc:tion Wi.lS nffectcd. 

Destruction of TCDD in Solvent -- 1\ solution of 4.0 ml of n.-dcctlnc containing 4 ppb of 
2,3,7,8-TCDO was stirred for 2 hours elt ASo in the presence of l.O g of ci.lrtx.Jw(lx-6000, 
O.!) 9 of potassium carbonate, and 0.1 q of sodium peroxide. I\n'Jly~is by Gc-r.,s detected 
no residual TCDD, a destruction of 98 percent. These dutil c()nfirm lhclt TCDD decomposi-
tion occurs readil y .1t 50° in so 1 u tion uut th.1t room tompor.dtlH (~ react j OriS ;J re slower 
as expected. 
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L'>estruction of TCDD hI Sol ids -- Destruct ion 0 I 'I'CIl/) _ ~;o 1 i <Is by the AMP/\ reagent has 
been tested on contaminated metal pipe and soil from Seveso. A piece of pipe, 4 inches 
in diameter and 4 inches long: from the disch~rqe of the Ir~esa plant vent condenser, 
showed brown incrustration on the inner surface and contained 3.73 ppm TCDD plus 
tr ichlorophenol and other react ion prooucts from the exothermic re;Jct i on. The pipe 
WiJ8 immersed in a vessel conl.li ning 400 9 of I\MP/\ fC!iICJcnt. 'rtle mixture W(!s stirred 
by ultrasound for 5 hours at 55°, "t the end of this period, the pipe's visible 
i ncrustration had disappeared, and the total reB idua 1 TenD <.:oncentrati or, was 0.09 ppm, 
a destruction of 97.5 percent. 

Soil from Seveso Zone A, 2(,) 9, containing 51] ppt of 'reDO, Wl.1!" stirred with 977 g of 
AMPA reagent for 6 hours at 85°. The soil's oioxin concent.ration was 97 ppt, 81 percent 
destruction. 

Reaction Products Knoweldge of reaction products and their toxicological environmental 
impact is crucial to any dioxin destruction process. 

To a mixture of 12.5 g of AMPA reagent at 80° was added 2 mg of TCDD. Samples were 
taken at 5 minutes, and 1,2,3, and 5 hours for chemical analysis, and at 60, 105, and 
300 minutes for toxicological analysis. 

Chemical analysis after 5 minutes of reaction showed products of progreHsive dechlori
nation, moni-, di-, and trichlorodibenzodi.oxins plus TCDD. After one hour, trace amounts 
of chlorinated dioxins were observed in addition to nonchlorLne <.:ontaining peiJks at m/e 
G47 and 662, presumably 91 ycol conocnsation pn)du<.:t s. 'l'hu:;, the rcactiorl appears to 
proceed by two p.1htways, reductive dcdllorin.ltion pre~iumtlbly via radical intermediates 
and nuc'leophilic substiluUoll presum.,bly VLl .11k()xides. 

Toxicological testing W.:lS carried out by II. i'oiqer at the Federal In!c:titute of 'rechno1ogy, 
!:>witzerland, using m.:llc guinea piq!;. I\lljmid~; W(~tl~ c\o!:ed by (JdV.H)(!, wC!lqlied dt iJpprr)pri
dte intervals, and checked for loxic niglls bef()n~ lIfld "fler ::dcrificillq. The c:onclusi(.Jns 
from this experiment .:lre: 

"Neither the typical signs of intoxication with chlorinated diuxins, like retardation of 
growth or decreased thymus weight, nor other toxic: signs were observed within the experi
mental period. This WilS at docs levels of 43] and ()()1 cmq of "'l'CDD-equivalcnts"/kg body 
weight. The acute toxicity T~D50 TCDD in the guine.l pig is at approximately 1 cmg bw 
(0.6 and 2 cm9 bw have been reportect). In view or this tlb!ien<.:e of imy ~-;ign of t..Icute 
lox ici ty at 431 and 661 fo 1 d dose 1 eve 1 (of the cJeqraddt ion products) it c.:afl be assumed 
that the LCSO o.f these products is higher than ()()() cmg/kg bw." 

These results demonstrate significant decreuse in toxicity of TeDD upon treatment with 
AMPA reagent. 

Quantity of Soil to be Tested 

- 10 x 20 foot plot 

Time on site, approximately 30-45 days. 

HQ AFESC/RDVW 
Capt Stoddart/AUTOVON 970-2942 
12 Dec 84 
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