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SUMMARY

This report was prepared by members of the Aerospace Medical Division
(AFSC’ and the United States Air Force Academy for the Aiﬁ Force logistics
Command (AFLC). The purpose of the report is to document the past and
present interest and concern in environmental monitoring studies of a
gtorage area on the Naval Construction Battalion Center (NCBC), Gulfpoxrt MS,
Thg area of concern had been used for the long-term storage of 840,000
gallons of Herbicide Orange_from mid-1968 to mid-1977.
| Since 1970, various Air Force laboratories have been-conducting
environmental surveys of the soils, plants, and aguatic system in and
around the Herbicide 6range Storage Area. As the drums of herbicide began
to deterlorate, and as more information became available on the toxic
contaminant 2,3,7,8«tetrachlorcdibenzo-p-dioxin (TCDD) contained in the
herbicide, more extensive monitoring programs were conducted. In the
summer of 1977, the entire inventory was dedrummed at NCBC, trangﬁerred
to a specially equipped ship and destroyed by at~sea incineration during
P;oject PACER HO. The AFLC programming plan and the EPA permits for the
disposal of the herbicide, committed the USAF to a subseguent storage site
reclamation and environmental monitoring program. The major object;ves of
this program were to (1) determine the magnitude of Herbicide Orange contami~
nation 6n the Storage Area; (2) determine fate of the phenoxy herbicides
2,4-D and 2,4,5-T, their phenolic degradation products and TCDD in soils
of the Storage Area; (3) monitor movements of residues from the Storage
Area intb adjacent water, sediments and bioclogical organisms; and (4)
;ecommend managerial techniques for minimizing the impact of the herbicides
and TCDD residues on the ecology and human populations adjacent'or near

the Storage Arxea.



The basic protocol used in the present study consisted of selecting
42 pites within the Storage Area and sampling the s0il. Previous studies
had shown that the residue did not appreciably move within the acid soil
;nd, in addition, an impervious concrete-stabilized hardpan iz located
ap#roximately 6 Iinches below the soil surface, The sites selected fof
moniboring-of herbicides, phenol and TCDD residues were determined by
whgﬁher a spill had occurred or not occurred at a specific location. 1In
addition to residue analyses, each soil sample was analyzed for micro-
ocrganisms,: Thé results of these on-site soil studies indicated that
approximately 1-2 acres of the 12 acre area are significantly contaminated
with Herbiclide Orange and TCDD. Levels of 2,4-D and 2,4,5-T herbicides in
selected samples were greater than 100,000 ppm (mean 78,040 ppm) in July 1977, but
rapidly decreased to one-third that level in 18 months. No accurata estimate of
the persistence time of TCDD are obtained from these studies, Howevgr,
data from spill sites monitored for 18 wonths suggested that TCDD levels
are decreasing. The soil penetration of the herbicides was low while
penatration of TCDD was vefy low but measurable. Soil sterilization of the soil did
not occur; indeed, certain microflora proliferatqd under high leve;s of
herbicideq. |

Ag data became availablé indicating that high levels of TCDD (e.g.,
100—200‘ppb) were associated with spill sites on the Herbicide Storage Area,
studies on the fate of TCDD into the drainage system were initiated. Frozen
archived bioleogical samples, collected and frozen from the stream adjacent
_tqlthe Storage Area, were analyzed and reported Jan;ary 1979 and found positive

for TCDD residues (0.14-3.5 ppb TCDD), Thereafter, additional environmental
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samplea were collected in January, February and June 1979. Sediment and
biological samples collected in 1979 from the stream immediately adjacent
to ﬁhe Storage Area confirmed that movement of TCDD from the Storage-nrea
odcufred throuqh erosion of the soil into the stream (sediment levels of
2,7 to 3.6 ppb and blological levels of 0.14 to 7.2 ppb). Water samples
collected in the same area were negative for TCDD at a detection level
of 0.02 ppb; Samples taken prodgressively doﬁnstream at 3,000, 7,000,
9,060 and 12,000 feet indicated that significant reductions in residﬁe
occﬁrre&. Only two off-base samples (samples collected in February 1979
beyonﬁ the 7,000-foot station) were positive for TCDD and then at levels
of only 20 parts per trillion. Although these samples are considered
pqsitive,_thay are 8o nearthedetection limit of the present "state~of-the-
art" instrumentation (gas chromatography-mass spectrometry).

The specific recommendations for the 12 acre Herbicide Orange §porage
 Area are (1) continue to leave the area undisturbed and restricted to vehicular
traffic; (2) prevent movement of soil and silt from the area by stabilizing
the ditch bank, constructing gilt catehments within the ditches, and
constructing a silt-retaining pond prior to the stream leaving the NCBC; -
and initiate a research effort to:

a., decontminate TCDD-laden sgoils.
_ b. 1increase TCDD degradation rates.
.¢. characterize the uptake and distrubution of TCDD in the

aquatic environment.
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