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Consultant, Aquatic Biology, -



Consultative Report: Summary of the Environmental
Sampling Program at the Herbicide Orange Storage
Site on NCBC, Gulfport MS

1. BACKGROUND: Representatives of the Operating Location AA, USAF Occupa-
tional and Environmental Health Laboratory (0L AA USAF OFHL), Kelly AFB TX
have made 12 major trips to the Naval Construction Battalion Center {NCBC),
Gulfport MS since Aug 1974, Reasons for these trips included monitoring of
pilot plant activities, drum rinse studies, and monitoring of the Herbicide
Orange (HO) storage arca. A variety of environmental samples has been col-
lected during these trips, however, all of them have not been analyzed to
date. The sampling locations used have not always remained constant but
varied as different areas of the HO storage arca and storm drainage system
haye come under scrutiny. The samples that were initially collected were
analyzed solely for the primary components of the herbicide, 2,4-D and
2,4,5-T. It was not until some concern was generated that the contaminant,
TCOD, might be differentially distributed in the environment in different
proportions to its content in the herbicide that increased numbers of TCDD
analyses were accomplished. The analyses for 2,4-D and 2,4,5-T were done
primarily at OL AA and those for TCDD were accomplished by Wright State
University (¥WSU) under a USAF contract.

2. ENVIRONMENTAL SAMPLING PROGRAM AND RESULTS:

a. Ambient Air/Industrial Hygiene - The ambient air/industrial hygiene
sampling has Dbeen accomplished predominately in support of pilot plant reproc-
essing activities at NCBC. To date there have been over 150 samples collected
and approximately 95% of these have been analyzed. The range of values of HO
and TCOD in the ambient air samples are found in Table 1.

TABLE I. SUMMARY OF AMBIENT AIR/INDUSTRIAL HYGIENE SAMPLE RESULTS FROM NCBC,
GULFPORT MS

2,4-D* 2,4,5-T* TCDD
Lowest Value N[#*%* ND** ND**
Highest Value 186 wg/m3 168 ug/m?3 8.1 ng/m?3
TLY Value 10 mg/m3 10 mg/m3 No Value
* Includes acid and ester forms ** Non-detectable

b. Water Samples - The drainage ditch system which drains the HO storage
area has been extensively sampled during the past two years, both during
periods of pilot ptant activities and periods of non-activity. As mentioned
above, the sample collection sites have varied from survey to survey, see
Fig 1 for sites. A breakdown of the sites and analyses can be found in Table
II. The only positive analysis for TCDD was from a sample collected at loca-
tion T1A (drainage ditch before bauxite pile}. The TCDD concentration was




46 pico grams per ml {pg/ml) with a detection limit of 10 pg/ml. The WSU
Jaboratory reran this sample to verify the result using high resolution mass
spectrophotometry, It should be noted that on Table II, the results for
2,4-D and 2,4,5-T include both the acid and ester forms of the herbicide,
the individual analysis can be found in Appendix A. The water samples were
primarily grab samples although some were weekly composites of samples that
were taken on a daily basis.

c. Sediment Samples - The bottom sediments in the stream beds were
sampled at the same Lime the water samples were taken. The sediment samples
were composited from several Tocations in the stream bed. Table III is a
summary of the analytical results.

d. Soil Samples - There have been many soil samples taken from the HO
storage area over the Tast two years, Unfortunately, a great number of these
have not been analyzed to date because of problems encountered with interfer-
ence from large quantities of hydrocarbon compounds similar to those found in
motor oil. During the June 1375 TDY to Gulfport there were samples taken
from an old HO spill area as well as a new HO spill area. These samples have
been analyzed and the results can be found on page 4 of Appendix A. The
results of the sampling in the old spill indicate that there was minimal HO
residue except for the immediate center of the spill. The results of the
sampling in the new spill areas show high results out to the edge of the stain.

. 3. SUMMARY AND CONCLYUSICNS: Based on the results available at this time, the
following conclusions can be made.

a. Ambient Ajr - The TLV for 2,4-D and 2,4,5-T7 of 10 mg/m3 each was never
exceeded in any of the samples collected in the HO storage area. There were
some relatively high levels of TCDD analyzed in the ambient samples; however,
in their third Quarterly Report, WSU states "The research-nature of the analyt-
ical method employed in these determinations suggests that the ambient air
results should be considered as upper Timits until corrobative studies are per-
formed." The most recent WSU Quarterly Report stated that the eariy Tevels of
TCOD detected could have been due in part (if not totally) to the presence of
polychorinated hiphenyls {PCBs) which only recently have been identified as
interferring with the analyses for TCDD,

b. Water Samples - Of the 26 water samples analyzed, 13 were reported as
containing more than 10 ppb herbicide. However, at the base discharge sample
point, EPA 2, there were no sample analyses that exceeded this levei. Also
out of 23 water samples that were analyzed for TCDD, there was one that had a
positive reading. These results indicate that although some HO is getting
into the drainage system, it is not leaving the base but is most 1ikely being
absorbed in the bottom sediments of the drainage ditch system. Visual obser-
vations of the drainage ditch system indicate that there are no deleterious
effects being exerted on the biotic community and that fish, frogs, snakes,
and other normal inhabitants seem to flourish.




¢. Sediment Samples - Only 2 of the 12 sediment samples analyzed to date
have exceeded 1 ppm herbicide {the values were 2.04 ppm and 1.07 ppm). Again,
as was the case above with the water samples, the sediment samples coliected
at EPA 2, the base exit site, never exceeded the 1 ppm level. There were only
two samples analyzable for TCDD and both had no TCDD detected.

d. Soil Samples - The data available on the soil samples collected to
date do not allow much interpretation. More data are necessary before any
judgment can be made as to how wide spread or severe the contamination of the
soil is in the HO storage area.

4. RECOMMENDATIONS:

a. The levels of HO in the ambient air are not high enough to create any
concern about any on or off base exposure. This has also been borne out by
the biomonitoring that has been performed during the Agent Chemical Inc (ACI)
operations at NCBC. If the TCDD analytical results are viewed as upper limits
as suggested by WSU, then there is no need for concern,

b. There is no indication of any off-base discharge of TCDD in the water
or sediment samples.

c. Quarterly environmental monitoring surveys should be continued.

d. There is need for a comprehensive sampling program of the soil in the
HO storage area to permit a better evaluation of the degree and extent of con-
tamination by both HO and TCDD.



Table II Results of Water Samples from HO Storage Area NCBC GUlfport - May 1974, Oct 1976

*

k4

Sample Site _2,4-D pg/] 2,4,5-7 ug/] TCDD pg/mi
Number ] Number
of of
ynber _ Description Sampled Min Max Avg Min Max Avg { Sample§ Min Max Avg
EPA 1 Drainage ditch - North 5 IND** 240.5 1 53.5 |ND 493.7 1133.4 - 0 ¢ t]
Fnd PAD #64
FPA 2  Rase perimeter - exit & ND G.571 __0.154{ND 0.3 G.1 3 0 1] 0
of drainage ditch
rpA 3 Drainage ditch - North 1 5 D 1928.4 }409.4 IND 330 0 8 0 0 0
fFnd PAD #5§
Tia Nrzinage ditch - beforel 2 1559 1376  1190.9 |83.7 |o55.2 1 616.41 6 1 0 | 8 7.7
hauxite pnile
1IR Drainage ditch - after 5 |ND 178.3 46.71 IND 302.5 1.178.1 4 0 0 )]
_hauxite pi'!n
Lic Furthay dnwn stream 1 NO NfY - ND ND - 0 - - -
of JIB
I1IA frainage from 2 __IND ND ~ ND ND - 0 - - -
Industrual area
= _Back _bay of Biloxi 0 - - ~ - - - 2 0 4] d
* Includes both acid and ester] forms of the Herbicide
**  Mon detsctable

At ~ FORM  hem  FC
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Table II1 Analytical Results of Sediment Samples from HO Storage Area Gulfport - Aug 1974, Oct 1976

*

Sample Site / 2,4-D mg/kg 2,4,5-T mg/kg / TCOD pa/a
Number Number
of of
[Number Description Sampled Min Max Avg Min Max Avg Samo1es Min | Max Avg
A ] Drainage ditch - Northj 3 0.054 0.30 10,19 10.028 § 0.64 0.34 Z T 4! -

End PAD #64

EPA 2 Base Perimeter - exit 3 ND** 0.11 10.04 |ND 0.1 0.04 - - - -
of drainage ditch .

FPA 3 Drainage ditch - Northl 5 IND 0.84 10.24_[ND 1.28 | 0.42 | - . - .
Fnd PAD #59

1114 Orainage from 1 05 0.05 10,08 §0.10Q Q.10 0.10

Industrial area

* _ Includes hath _acid and ester] forms rbicide

** Mon-detectahle

FORM e T e tem— a e
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WATER

EHL &
9621

11409
12085
12086
12637
9623

11411
12083
12084
12638
12087
12639
12048
12634
12635
12636
12640
12641
12089
12642
9622

11470
12090
12091
12633
12643

. APPENDIX A

Completed Ana1yses on Env1ronmenta1
Sampies Callected at NCBC, Gulfport
as of 20 September 1976

" ESTER- ACID

GP # DATE D T D

EPA 1 24 Jun 75 ND ND ND

EPA 1 2 Aug 75  12.7u9/1 43 3pg/1 4.1g/1
EPA ] 8 Aug 75 0. 88pg/] g/l 239.0,9/1
AT 12Aug 75 0.03,9/] Epgfl 10.2,4/1
EPA 1 21 Aug 75 ND

EPA 3 24 Jun 75 ND ND 6.1ug/1
EPA3  2Aug75 T T 4.5,g/1
EPA 3 8 Aug 75 ND ND . ND T
EPA'3 12 Aug 75 ND ND 107.8ug/1
EPA 3 23 Aug 75 D ND 1928.4,9/1
11A 12 Aug 75 ND ND 56.9,g/1
1A 23 Aug 75. ND ND 326,000
11B 12 Aug 75 ND ND - 22.2ugn
1Ie 16 Aug 75 T T HD

118 18Aug 75 ND . WD ND

118 21 Aug 75 ND T ND . 178.3.g/1
11B 23 Aug 75 WD ND 30.Tg/1
11C 23 Aug 75 ND ND ND

IIIA 12 Aug 75 ND ND ND

11IA 23 Aug 75 ND ND ND

EPA 2  24'Jun 75 ND ND 0.6pg/1
EPA 2 2Aug 75 T T 0.3,g/1
EPA 2 12 Aug 75 ND ND ND

EPA2 12 Aug 75 ND ND ND

EPA 2 184 Aug 75 ND ND ND

EPA 2 23 Aug 75 ND ND ND

H,0 blank 2 Aug 75 0. 5u9/1 3.3ug/1 1.14g/1

'R T T N N T T T T B T | 1 'O T T

I N A )

-

-,




ater (continued)

HL #

28
3]

Wsu #

1-101
1-102
1-103
1-104
1-414
1-412
1-413
1-425
1-426
1-427

1-428

1-429
1-430

DATE

15 0ct 75
15 Oct 75
15 Oct 75
15 0ct 75
27 Jan 76
4 Feb 76
11 Feb 76
21 Apr 76
21 Apr 76
21 Apr 76

21 Apr 76

21 Apr 76
21 Apr 76

EHL
CODE

| I B |

EW27J11K
EWO4F11K
EWTTFTIK

-
-

I

LOCATION

Ditch near HO storage
Before bauxite pile
After bauxite pile:
Before base exit
After bauxite pile
After bauxite pile
After bauxite pile

At base exit

At base exit

Ditch near HO storage
(old EPA 3 )

Ditch near HO storage
{old EPA 3}

Back Bay of Biloxi
Back Bay of Biloxi

COO0OCSCOOCOoOOoO LD

TCBD

6 pg/ml



SEDIMENT

- H20 blank Jun

EHL # GP #
9618 EPA 1
11412 EPA 1
12094 EPA 1
9620  EPA 3
11414  EPA 3
12092 EPA 3
12093 EPA 3
12649 EPA 3
12095  I1IA
9618  EPA 2
11413 EPA 2
12096 EPA 2

DATE
24 Jun 75
2 Aug

8 Aug
24 Jun

75
75
75

75
75
75
75
75
75

2 Aug
8 Aug
8 Aug
22 Aug
23 Aug
24 hug

2 Aug
8 Aug

75
75
75

ESTER
D

T

0.0?mgfkg

0.06mg/kg
ND

0.17mg/kg
0.0Tmg/kg
0.05mg/kyg
0.03mg/kg
0.04dmg/kg
ND

T
0.09mg/kg
MO :

T
T

0.08mg/kg

0.10mg/kg
ND '

0.63mg/kg
0.02mg/kg
0.10mg/kg
0.07mg/kg
0.08mg/kg
ND -

-
0.09mg/kg
ND .

ACID

b

?ﬂﬁg/kg

0.23mg/kg
0.17mg/kg
ND

0.59mg/kg’

(.09mg/kg
0.0Img/kg
0.27mg/kyg
0.0img/kg
ND

T
0.02mg/kg
ND

- -

T
28u§?k9

'0.26mg/kg

0.54mg/kg
ND

0.65mg/kg
0.36mg/kg

0.02mg/kg

0.70mg/kg
0.02ma/kg
ND

T
0.02mg/kg
KD

TCoD

PO B S |

[ I

S S I A
A



Analyses of Soil from an Area of an 01d
Herbicide Spill in the Orange Storage
Avea, June 1975

' ' ESTER {mg/kg) ACID {mg/kg) TCOD

ERL # {.OCATION D T D T .

9796 - Center of 24 2] 88 BT S
spill, 0-3 in.

9797 Center of i 10 1o 19 -
spill 3-12 in.

57908 Qut fron center 0.008 0.008 0.0% 0.17 -
2 ft, 0-3 in.

9799 Out from center 0.012 0.008 0.02  0.014 -
2 ft, 3-12 in.

3802 Edge of stain, 0.56 1.10 5} 31 -
0-3 in.

2803 Edge of stain, T T 0.05 0.05 -
3-12 in. '

A L s A BT b ik ek T R A A 7 T e T T e s o o S g T B P i el P A R ey et e Bl o ey ey v ey ey el B By o Uk S B o Al A ey e e e e

Area of new Herbicide Spill

3804 Center of 110 52 166 .64 -
spill, 0-3 in. '

1805 Center of 2.9 2.2 128 40 -
spill, 3-12 in. :

1806 Out from center T T 0.09 0.24 -
2 ft, 0-3 in,

3807 Qut from center 970 570 ?1 19 -
2 ft, 3-12 in. . | o

1810 Edge of stain, 819 326 72 - 26 -
0-3 in. ' _ _

1811 Edge of stain, 299 165 78 24 -
3-12 in. . -

;

4



Environmental samples which have not
been analyzed as of 20 Sept 76

WATER
EHL # GP # EHL CODE _ DATE

4793 EHL 4 - Jun 75
9795 - EHL 24 - Jun 75
- TIA - 5 Aug 75
- EPA 2 - 12 Aug 75
- 11B - 18 Aug 75
- 11B - 23 Aug 75
273 - EWIOETIW Jun 76
272 - EWI3ETOW Jun 76
316 - EW11J71K Jun 76
315 - EW11J16K Jun 76
37 - EWT11J16K Jun 76
318 - EWI1J16K Jun 76
311 - EWT4EQOU Jun 76
312 - EWISEQ8W Jun 76
313 - EWIBEQSW Jun 76
384 - "EW17EQ9W Jun 76
385 - EW18ETOW , Jun 76
386 - EW19E9W ‘ Jun 76
387. - EW20ETOW Jun 76
426 - EWZ21EON Jun 76
425 - EW22£104 - Jun 76
- - FW23ET10W Jun 76
- - EW24E10UW Jun 76
- - EW25ET10MW Jun 76
- - EWZ6EINW Jun 76
- - EW27E9UW Jun 76
- - EW28E9UW Jun 76
- - EW29EBW ‘ Jun 76
- - EW30E8W _ Jun 76




-

SEDIMENT

I

22 Aug

GP # .
EHL # OR LOCATION EHL CODE DATE
9792 EHL 4 - Jun 75
9794 EHL 24 - Jun 75
- ITA - 8 Aug 75
- 11B - 8 Aug 75
- 1TIA - 12 Aug 75
227 - EB27J11K 27 Jan 76
133 - - EBOAF11K 4 Feb 76
132 - EBYITF11K 11 Feb 76
274 - EB10ETTW Jun 76
314 - EB16E09W Jun 76
- - EB23ETOW -+ dun 76
- - EBICESW Jun 76
SQIL
9800 "~ 01d spill, - Jun 75
4 ft out, 0-3 in. '
9801 01d spill, - Jun 75
. 4 ft out, 3-12 in.
9808 New- spill, ~ Jun 75
4 ft out, 0-3 in. ‘ ,
9809 New spill, - " Jdun 75
4 ft out, 3-12 in. -
9812 EHL 18 - Jun 75
9813 EHL 19 - . dun 78
9814 EHL 20 - “dun 75
9815 EHL 21 - Jun 75
9816 EHL 22 - Jun 75
9817 EHL 23 - Jun 75
9818 EHL 14 - Jun 75
9819 EHL 15 - Jun 75
9320 EHL 16 - ~Jun 75
9821 EHL 17 - Jun 75
9822 EHL 11 - Jun 75
9823 EHL 72 - Jun 75
9824 EHL 13 - Jun 75
9825 EHL & - Jun 75
. 9826 EHL. 6 - dun 75
9827 EHL 7 - “dJun 75
9828 EHL 8 - ' ~Jun 75
9829 EHL 9 - i Jun 75
9830 EHL 10 - ‘ Jun 75
20 -

-



SOIL (continued)

GP # B
EHL # OR LOCATION EHL CODE - DATE
- 27 22 Aug 75
- 28 - 22 Aug 75
- 29 22 hug 75
BIOLOGICAL
DATE ~ LOCATION TYPE MATERIAL
21 Apr 76 Ditch near HO Fish, tadpoles, frogs, crayfish
, storage {old EPA 3) : :
21 Apr 76 Drainage ditch Fish

at base perimeter
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