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1.0 INTRODUCTION

This report presents the results and conclusions of a community-sampling event conducted near
the Naval Construction Battalion Center (NCBC) Gulfport in Gulfport, Mississippi. Samples were
collected and analyzed in response to public concerns expressed during the Proposed Plan
public meetings for future remedial action at Site 8. This report has been prepared by Tetra Tech
NUS, Inc. (TtNUS) for the Southern Division (SOUTHDIV) Naval Facilities Engineering Command
(NAVFAC) under Contract Task Order (CTO) 0143, for the Comprehensive Long-term
Environmental Action Navy (CLEAN Iil) Contract Number N62467-94-D-0888.

In June 2002, the Navy and the Air Force presented a Proposed Plan for remediating the former
HO storage area at Site 8. This Proposed Plan addresses the soils and sediments that have
been impacted by dioxins related to the storage and subsequent leaks of herbicide orange (HO).
During the Proposed Plan’s public comment period, members of the local community requested
additional off-base sampling in previously uninvestigated areas. The public’'s primary concerns
were (1) that significant storm events or changes in drainage patterns during the last 30 years
may have allowed dioxins to migrate into areas not hydraulically connected by surface water to
the base today, (2) that potentially contaminated surface soil and sediment from the base were
used as fill material for the road bed of South Blvd., and (3) the proximity of Turkey Creek to
residential areas north of the base could have impacted private potable water wells and property.
As a response to these public concerns and comments, additional off-base sampling was
conducted in October 2002.

TINUS/TAL-03-059/0567-5.4 1-1 CTO 143
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2.0 BACKGROUND

The expression of public concern for dioxins contained in the ditch systems near NCBC Gulfport
are due to the storage and handling of HO at the base from 1968 to 1977 — an area referred to as
Site 8. The primary chemical of concern related to HO is 2,3,7,8-tetrachlorodibenzo-p-dioxin or
TCDD, an impurity produced during the manufacturing of HO. As a result of spills and leaks that
occurred during the years of HO storage, dioxin has migrated through the system of on-base
ditches to an area north of the base (see Figure B-1 in Appendix B). Since 1996, there have
been seven phases of off-base sampling to determine the extent of dioxins related to HO. All
HO-related TCDD discovered in the sediment of off-base ditches has been linked by surface
water flow to Site 8. The ditches and streams evaluated in this study were found to have no
current surface water link to Site 8, but individual reports from the public indicated that surface
water flow directions during the time of HO storage at the Base could have been different from
those patterns observed today. To follow up on these reports, the Navy and the Air Force
provided funding to examine previously unsamples ditch systems by having the sediment tested
for dioxin using the highest resolution method available, E.P.A. Method 8290.

The laboratory analyses provided in this report include all of the 17 dioxin and furan compounds
reported by the above stated method, however; only TCDD is directly related to the storage and
handling of HO, as other dioxin and furan compounds are commonly found in developed and/or
industrialized areas, and are not sole indicators of HO contamination. Therefore, all sediment
results will have a representation of the TCDD amount and the single toxicity equivalence
quotient (TEQ) which combines all of the 17 dioxin and furan compounds into a single number.
The term “dioxin” will be used in this report to represent the TEQ of all 17 dioxin and furan

congeners unless noted otherwise.

TINUS/TAL-03-059/0567-5.4 2-1 CTO 143
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3.0 FIELD INVESTIGATION

Seventeen sediment samples were collected and analyzed for dioxin. Three aqueous samples
were collected from shallow private wells and analyzed for TCL VOA, SVOA, Pest/PCB, Metals,

Herbicides and Dioxin.

The locations selected for sediment sample collection are located in ditches and streams that are
prone to flooding during large storm events and were identified from the examination of historical
maps and aerial photographs and interviews with local long-term residents. The selection of
individual sampling locations is discussed in greater detail in the following sections. See

Appendix B for Figures.
3.1 NORTH OF BASE/28" STREET

This area is the closet to Site 8 studied for this investigation. A depression on this property
extends from 28" Street to the northwest. The concern, as confirmed by interviews with local
residents and aerial photography, is that dioxin contaminated sediments from the base may have
been transported across 28™ Street during large precipitation events and deposited in the
depression. Nine grab samples (CS001, CS002, CS003, CS004, CS005, CS006, CS007,
CS008, CS009, and CS017), as shown on Figures B-2 and B-3 (Appendix B) were collected from
the sediments in the area immediately north of 28" Street, between 53 and 43" Avenue. This

depression is a likely area for deposition of sediments following storm events.

3.2 NORTH OF TURKEY CREEK/CANAL ROAD

Two composite, sediment samples and three aqueous samples were collected within the
neighborhood north of Turkey Creek and east of Canal Rd. This area, according to local
residents, is prone to flooding from nearby Turkey Creek. Local residents also reported a section
of South Blvd. (Figure B-4) was constructed using fill from NCBC Gulfport.

A 5-way composite sample (CS010) was collected from South Blvd to determine if dioxin
contaminated material was used as fill. Samples were collected from the roadbed as well as from
the adjacent ditch. The composite sample insured a thorough sweep of the potentially impacted

area.

TtNUS/TAL-03-059/0567-5.4 3-1
" CTO 143



Rev. 1
09/24/03

A 2-way composite sample (CS011) was collected at a private lot adjacent to Turkey Creek. This
lot is used by the local owner to raise goats and frequently receives floodwater from Turkey
Creek. The landowner has felt that his goats have had a higher than normal rate of mortality.
The 2-way composite was collected in the southeast corner of the lot in an area that is commonly
flooded by Turkey Creek.

Three aqueous samples (CS001GP1, CS002GP1, and CS003GP1) were collected from
residential potable water wells, adjacent to Turkey Creek (immediately east of Canal Rd).
Aqueous samples were collected for a full suite of analyses (TCL VOA, SVOA, Pest/PCB, Metals,
Herbicides and Cyanide) as well as Dioxin. Cyanide was not collected at CS001GP1 due to

access issues with the occupant of the rental property.
3.3 BEAR CREEK DRAINAGE BASIN

Three grab samples (CS012, CS013, and CS104), as shown on Figures B-5 and B-6, were
collected from the sediments within Bear Creek to determine if potentially contaminated
sediments were migrating off base via this natural waterway. Samples CS013 and CS014 were
recollected and reanalyzed in March 2003 due to an estimated maximum possible concentration
(noted as an EMPC) of TCDD above the MDEQ screening level of 4.26 (ppt).

34 CLEVELAND AVEJ/CANAL 1 BASIN

One grab sample (CS015) shown on Figure B-7, was collected from the man-made drainage
ditch intersecting Cleveland Ave. This sample was the western-most sample collected in relation
to NCBC Gulfport.

35 GASTON PONTE/BRICKYARD BAYOU BASIN

One grab sample (CS016) shown on Figure B-8, was collected from a man-made diich

intersecting Mill Ave, approximately 1 block south of NCBC Guilfport. This ditch system includes

surface water flow from the southern portion of the base.
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4.0 RESULTS

All dioxin samples were screened against the MDEQ Tier 1 Target Risk Goal Table unrestricted
values. For soil and sediment that screening value is 4.26 ppt. For groundwater analyses, the
screening value is 30 parts per quadrillion (PPQ). Analytical results are listed in Table A-1. As
discussed in the following sections, four of the seventeen sediment samples exceeded the
screening value. None of the TEQs that exceeded the screening value were due to elevated
levels of TCDD, indicating that herbicide orange is not a primary contributor to the dioxins and
furans reported. The following sections describe the results in greater detail and provide a

discussion regarding the source(s) of the reported dioxins and furans.

4.1 NORTH OF BASE/28™ STREET

Of the nine samples (CS001, CS002, CS003, CS004, CS005, CS006, CS007, CS008, CS009,
and CS017) collected from the sediments in the potentially impacted area north of the base, two
samples exceeded the MDEQ screening level of 4.26 ppt. CS006 resulted in a TEQ of 35.54 ppt
and a TCDD of 0.308 ppt. The leading contributor to the TEQ was the detection of a hexafuran.
This elevated hexafuran detection commonly results from the presence of octachlorinated
biphenylethers (an ingredient of older transformer oils) interfering with the analysis, since both
have identical masses and are indistinguishable on the mass spectrographic equipment used in
this method. CS003 also exceeded the screening level at 9.87 ppt, due to non-HO related
dioxins and furans (primarily OCDD). TCDD was not detected in CS003.

4.2 NORTH OF TURKEY CREEK/CANAL ROAD

Results from the two composite, sediment samples (CS010 and CS011) produced no TCDD and

did not exceed the screening value.

Results from the three community tap water samples (CS001GP1, CS002GP1, and CS003GP1)

showed no exceedences above MDEQ screening values for drinking water.

4.3 BEAR CREEK

Grab samples (CS012, CS013, and CS104) were collected from the sediments within Bear
Creek, approximately 1 mile southwest of NCBC Guifport. Samples CS013 and CS014 were

TINUS/TAL-03-059/0567-5.4 4-1 CTO 143
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recollected because both had TCDD results above the screening level and an ion ration

imbalance (laboratory quality assurance check) resulting in an EMPC qualifier. Results from

CS012 and CS014 (resampled) did not exceed the screening value. The results for CS013

(resampled) did exceed the screening value (5.91 ppt vs. 4.26 ppt) due almost entirely to octa-

and hexa-furans. The TCDD result for CS013 was again qualified as an EMPC result, but'was
only 0.232 ppt.

4.4 CANAL 1 TRIBUTARY

Grab sample (CS015) was collected from the man-made drainage ditch intersecting Cleveland
Ave., approximately 1.5 miles south-west of NCBC Gulfport. This sample was the western-most
sample collected in relation to the base. Results from CS015 did not exceed the screening value.

4.5 GASTON PONTE

A grab sample (CS016) was collected from a man-made waterway intersecting Mill Ave,
approximately 1 block south of NCBC Gulfport. This waterway flows in a westerly direction and
provides a potential migration pathway for Dioxin. Results from CS016 (12.68 ppt) exceeded the
screening value. No TCDD was detected in this sample, and the dioxins and furans detected in

this sample are not related to the manufacture of HO.
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5.0 CONCLUSIONS AND RECOMMENDATIONS

5.1 CONCLUSIONS
Based on these results, there is no evidence of dioxin contamination related to Site 8 within the
areas studied in this report. In addition dioxin, results from local water wells did not exceed

MDEQ séreening levels for drinking water.

Based on the results of the 5-way composite sample collected along South Blvd. there is no

_ evidence to support the claim it was built up with dioxin contaminated sediment. The results of

the 2-way composite sample collected in the private lot along Turkey Creek were below state
screening levels and do not indicate a dioxin connection to reports of increased goat mortality.

5.2 RECOMMENDATIONS

Based on the results of the sediment sampling no further investigation should be conducted in the
areas identified in this report with respect to dioxin and HO. However, the elevated hexafuran in
sample CS006 should be investigated further for the presence of transformer fluid components
(PCBs and Chlorobenzene).
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TABLE A-1
COMMUNITY SAMPLING
SEDIMENT RESULTS
site 08 08 08 08 08 08 08 08 08 08 08 08 ' 08 08 08 08 08
location Cs001 CS002 CS003 CS004 CS005 CS006 CS007 CcS008| - CS009 CS010 CS011 Ccs012 CS013 CS014 CcS018 CS016 CcS017
nsample| CS001DP1| CS002DP1| CS003DP1| CS004DP1| CS005DP1| CS006DP1| CS007DP1| CS008DP1| CS009DP1| CS010DP1| CS011DP1| CS012DP1| CS013DP2| CS014DP2( CS015DP1| CS016DP1| CS017DP1
matrix . 8D SD SD SD SD sSD SD - 8D SD SD| - sD SD|. :SD sSD . SD SD SD
depth_rang 0-1 0-1 0-1 0-1 0-1 0-1 0-1 0-1 0-1 0-1 0-1 0-1 0-05 0-05 0-1 0-1 0-0.5
sample dat|10/11/02 10/11/02 10/11/02 10/11/02 10/11/02 10/11/02 10/11/02 10/11/02 10/11/02 10/13/02 10/14/02 10/15/02 01/30/03 -~ |01/30/03 10/15/02 10/15/02 01/30/03
Dioxins (ng/kg)
1,2,3,4,6,7,8,9-OCDD| 5851 J | 636 J 2729 J 226.3 J 521.7 J 5409 J 375.7 J 5026 J 1186 J 930.7 J 1743 J 2006 J 1787 241.4 10.96 J 280 69.31
1,2,3,4,6,7,89-OCDF| 30.03 J 0.594 J 502.1 J 19.87 J 38.36 J 4231 J 29.35 J 3955 J 4919 J 2476 J 7.026 J 14.22 J 3218 11.64 0.767 U 21.7 7.056
1,2,3,46,7,8-HPCDD| 47.25 J 4279 J 2591 J 19.25 J 4988 J 65.2 J 38.06 J 41.21 J 13.68 J 105.1 J 17.53 J 18.38 J 158.3 39.17 1.475 U 133.8 7.136
1,2,3,4,6,7,8-HPCDF| 9.453 J 0.526 J 91.69 J 6.88 J 11.66 J 3387 J 19.84 J 14.81 J 2.113 J 18.09 U 2988 U 4,089 J 42.59 5.671 0.126 UJ 93.18 2.527
1,2,3,4,7,8,9-HPCDF| 0.294 UJ | 0.181 UJ 3.695 J 0.18 UJ 0.562 J 2623 J 0.808 J 0.569 J 0.162 UJ 0785 J | 0173 J 0.218 UJ 2.329 0.523 0.163 UJ 2.118 0.245
1,2,3,4,7,8-HXCDD| 0.848 J 0.25 UJ 1.762 J 0.264 UJ 1.187 J 1.616 J 0.495 UJ 069 U 0.22 UJ 1.883 J 0.353 J 0.209 UJ 0.539 U 0.432 0.171 UJ 7.629 0.109
1,2,3,4,7,8-HXCDF| 0.906 J 0.173 UJ 8.875 J 0.996 J 1.526 J 257.3 J 1.536 J 0.655 J 0.115 UJ 072 J 031 J 0.163 UJ 0.988 0.213 0.123 UJ 24.24 0.338
1,2,3,6,7,8-HXCDD| 1.615 J 0.213 UJ 8.163 J 0.928 J 2211 J 6.723 J 1.845 J 1.551 J 0.605 J 5473 J 0.588 J 0.794 J 4.352 1.884 0.134 UJ 12.44 0.33
1,2,3,6,7,8-HXCDF| 2203 J 0.169 UJ 1.653 J 0.178 UJ 0.468 J 0.219 UJ 1.031 J 0.509 J 0.113 UJ 2.664 J 0.635 J 0.844 J 5.551 J 1432 J 0.119 UJ 5972 J 0.451 J
1,2,3,7,8,9-HXCDD| 2.807 J 0.964 J 5218 J 1.04 J 2973 J 4,948 J 1.81 J 1.555 J 0.446 J 4.368 0.902 U 0.976 U 1.872 3.06 0.13 UJ 15.95 0.317
1,2,3,7,8,9-HXCDF| 0.32 UJ 0.228 UJ | 0.286 UJ 0.24 UJ 0.235 UJ 0.68 J 0.28 W 0.229 UJ | 0.152 UJ | 0.066 UJ 0.056 UJ 0.187 UJ 0.104 U 0.054 U 0.141 UJ 0.132 0.04 U
1,2,3,7,8-PECDD| 0.343 U 0.207 U 0.332 U 0.18 U 0.448 U 1.708 0.309 U 0213 U 0.177 U 0.548 0.090 UJ 0.315 U 0.113 U 0.075 U 02 U 0.951 0.07 U
1,2,3,7,8-PECDF| 0.178 U 0.146 U 0.615 0.111 U 0.144 U 22.94 0.421 0.236 0.106 U 0.067 U 0.065 UJ 0.114 U 0.346 0.056 U 0.076 U 0.427 0.057 U
2,3,4,6,7,8-HXCDF| 0.283 UJ | 0.201 UJ 1.784 J 0.212 UJ 0.676 J 16.26 J 1.011 J 0.788 J 0.134 UJ 0.666 0.164 J 0.185 UJ 0.571 0.049 U 0.14 UJ 12.07 0.135 U
2,34,7,8-PECDF| 0.189 U 0.155 U 0.627 0.118 U 0.153 U 5.641 0.482 0.281 0113 U 0.07 U 0.068 UJ 0.118 U 0.382 0.059 U 0.079 U 3.351 J 0.059 U
2,3,7,8-TCDD| 0.486 U 0312 U 0.446 U 0.292 U 0.261 U 0.308 U 0317 U 0.267 U 0221 U 0.321 U 0.332 UJ 0.154 U 0232 E 0.062 U 0.079 U 033 U 0.056 U
2,3,7,8-TCDF| 0.265 U 0.159 U 0.265 U 015 U 0.153 U 3.73 0.16 U 0.148 U 0.104 U 0.117 U 0.119 UJ 0.194 U 0.086 U 0.044 U 0.104 U 0.677 0.054 U
TEQ 2.02 0.21 9.87 0.80 2.08 35.54 1.98 1.77 0.39 3.87 0.56 0.60 5.91 1.41 0.01 12.68 0.33
Screening Level 4.26 4,26 426 4.26 4.26 4.26 4.26 4.26 4.26 4.26 4.26 426 4'26} 426 4.26 4.26 426
(MDEQ Tier 1 TRG) ;
*Note: E = EMPC,; estimated maximum concentration
TTNUS/TAL-03-059/0567-5.4 10f1 CTO 143
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COMMUNITY SAMPLING
RESIDENTIAL TAP WELLS
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TABLE A-2 Rev.1 ~ °
COMMUNITY SAMPLING 09/24/03
RESIDENTIAL TAP WELLS
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sample: dat’"

Rev.1
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TABLE A-2 Rev.1
COMMUNITY SAMPLING 09/24/03
RESIDENTIAL TAP WELLS

MAGNESIUM 951
MANGANESE: 184
MERCURY 0.10 U
POTASSIUM 1790
SELENIUM: 52757 SRRy i Bl ¥ Ve S 7 )
SILVER 0.90 U . .
SODIUM-. - o0 2o T i Bty " 362000 J5, o1, 18200; J - | 48500 01
THALLIUM 23 U 23 U 23 U
VANADIUM . <= - 700 oo e s e 0.800 U r - [ 0.60: U FL” 0:60, U5 o
ZINC 20.1 8.1 6.2 U
Dioxins (pg/L) _
1:2,3:46.7,89-0CDD -~ 7 ¢« " P 1274 W 106 U "1 19.5200
1,2,3,4,6,7,8,9-OCDF 1.396 UJ 1.27 UJ 3.126 UJ
4,2,3,4,6,7,8-HPCDD - % w5 L2 1.09°Ud s 1 0.933 U+ 2.237 Ud-
1,2,3,4,6,7,8-HPCDF 0.579 UJ 0.588 UJ 1.426 UJ
1:2,3,4,7,89-HPCDF -7 i » 0 1-0.749- UL -12.0:788-Ud- |- 1.843.Ud. =
1,2,3,4,7,8-HXCDD 1.536 UJ 1.062 UJ 3.314 UJ
4.2,34,7,8-HXCDF" [~ v B o L 138 UdT - 101.082 U | -2.421 U
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3
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1,2,3,7,8-PECDD 2607 U 2194 U 6.122 U
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'2.3,4,7,8-PECDE.7 . =, o e vl 1,018 WA s 0.838°U T [ 2138 UL
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2,37,8VCDF < o 7, vy 230 2, 20k A 48T UE T 21,2367 U, 2. " 3.038. b
TEQ 0 0 0
TOTAL HPCDDL o e ol S peE 1.09sUEY T .0.933 Ui 22870
"TOTAL HPCDF 0579 U | 0588 U 1426 U
TOTAL-HXCDD ;= 166 U5 7.0.8060 U e 22515 U
TOTAL HXCDF 1.053 U 2,357 U
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- TOTAETCDBD: % 51618 U 2378 Ul
TOTAL TCDF 1.235 U 3.036 U
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TABLE A-3

COMMUNITY SAMPLING
SITE 7 GROUNDWATER

Dioxins (ngL)
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s pr e T Mt S (Y Lo b i R
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THIS SURVEY AND PLAT WERE PREPARED ONLY FOR CLIENT AS NAMED
HEREON AND NO THIRD OR OTHER PARTY CERTIFICATION IS EXPRESSED
IMPLIED. ALL BEARINGS/DISTANCES ARE SHOWN AS MEASURED
A ESS NOTED OTHERWISE. THIS SURVEY PERFORMED WITHOUT THE
FFIT OF A TITLE REPORT. THIS PLAT IS CERTIFIED ONLY TO
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