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June 15, 1995 

Mr. Dan Owens 
Southern Division 
Naval Facilities Engineering Command 
2155 Eagle Drive 
North Charleston, SC 29419-9010 

SUBJECT: Letter Report, Surface Soil Sampling Field Program and Analytical Results for Area A, 
Former Herbicide Orange Storage Area, Naval Construction Battalion Center (NCBC) 
Gulfport, Mississippi 

INTRODUCTION 

ABB Environmental Services, Inc., (ABB-ES) under contract to Southern Division, Naval Facilities 
Engineering Command (SOUTHNA VF ACENGCOM), conducted site investigation activities at Site A, 
Former Herbicide Orange (HO) Storage Area, at the Naval Construction Battalion Center (NCBC) in 
Gulfport, Mississippi. The field program consisted of sampling and characterizing surface soil at the site. 
The field program and preparation of this letter were completed under the Comprehensive Long-Term 
Environmental Action, Navy contract (Contract Number N62467-89-D-0317, Contract Task Order 
Number 092) between SOUTHNAVFACENGCOM and ABB-ES. 

PURPOSE 

The fence boundary on the southwest side of Site A encompasses approximately 240 feet of railroad 
tracks. NCBC Gulfport wants to move this fence boundary to exclude the railroad tracks. Approximately 
850,000 gallons of HO were stored from 1965 to 1977 at Site A. 2,3,7,8-tetrachlorodibenzo-p-dioxin 
(2,3,7,8-TCDD)-contaminated soil was incinerated and returned to selected areas within Site A. Surface 
soils along the southwest fence boundary were sampled to characterize possible dioxin contamination. 

This letter report summarizes the findings and results based on information and data collected from Site 
A as a result of the surface soil sampling that was performed on December 18, 1994. 

FIELD PROGRAM 

Surface soil sampling included the collection of six samples, including one duplicate sample, at Site A. 
The samples were collected from the surface at depths of 0 to 6 inches. Figure 1 (Attachment 1) shows 
each sample location. Samples were analyzed for dioxins and furans (U.S. Environmental Protection 
Agency [USEPA] Method 8290). 
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Surface Soil Sampline All surface soil sampling was conducted using deconned equipment. Equipment 
was deconned according to the procedures outlined in the Addendum to the Versar Sampling and Analysis 
Plan (ABB-ES, 1994). Decontamination fluids were containerized in 55-gallon steel drums. Sampling 
equipment included stainless-steel hand augers, stainless-steel spoons, and glass bowls. 

One sample was collected from each sample location by collecting surface soil from 0 to 6 inches. All 
six locations were sampled on December 18, 1994. All samples collected were properly preserved, 
placed in coolers, and packed with bagged ice immediately after collection. 

All samples remained in the custody of the field operations leader until delivery to the courier service 
providing overnight shipment to the laboratory. All samples were shipped, complete with chain-of
custody (COC) forms, to the analytical laboratory within 24 hours for analyses. Upon arrival at the 
laboratory, the COC and preservation of the samples were checked with the contents of each cooler by 
laboratory personnel. After verification, the COC form was signed by laboratory personnel and the 
samples accepted for analyses. 

ANALYTICAL PROGRAM 

Sampling activities included the collection of six surface soil samples, including one duplicate sample. 
All samples were collected in accordance with procedures outlined in the addendum to the Versar 
Sampling and Analysis Plan (ABB-ES, 1994). Samples were submitted to Quanterra Environmental 
Services for chemical analyses. Samples were analyzed in accordance with USEPA SW-846 Method 
8290 and Naval Energy and Environmental Support Activity (NEESA) Level D documentation (NEESA, 
1988) for dioxins and furans. 

Data Quality Assessment Review of the field notebook and COC forms did not indicate any non
conformance relative to sample handling. All required field quality control (QC) samples were collected 
in conformance with the requirements of the US EPA and ABB-ES Quality Assurance Plans and the June 
1988 NEESA Sampling and Chemical Analysis Quality Assurance Requirements for the Navy Installation 
Restoration Program (NEESA, 1988) (Document 20.2-047B). These field QC samples included field 
duplicates, equipment rinsate blanks, and source water blanks. 

The data review and validation of the ash were performed under subcontract to Heartland Environmental 
Services, St. Louis, Missouri. Review of analytical data indicated the laboratory generally met applicable 
analytical QC criteria for all chemical analyses. 

The analytical results for environmental samples were evaluated and validated according to NEESA Level 
D QC criteria to determine data quality and useability. 

Sample Identifier A standard system was implemented to identify the samples with their respective 
locations. For example, sample GPS00200 is the sample collected from sample location number 2. GP, 
representing NCBC Gulfport, and S, indicating a soil sample, are the base and matrix identifiers. The 
duplicate sample has a D on the end of the sample identifier. The quality assurance samples are similarly 
named except the matrix identifier is F or R for field blank and the equipment rinsate, respectively. 
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INVESTIGATIVE RESULTS 

Analytical results for the six surface soil samples indicate concentrations of dioxins in all of the samples. 
Table I (Attachment 2) lists the analytes detected, concentrations detected for each sample, and the total 
toxicity equivalency (TE) concentration for each sample. 

2,3,7,8-TCDD is considered to be the most potent carcinogen in the dioxin and furan families.. Toxicolo
gists believe that polychlorinated dibenzodioxins and polychlorinated dibenzofurans (PCDDs/PCDFs) with 
chlorine atoms at the 2, 3, 7, and 8 positions (2,3,7,8-substituted compounds) in their molecules can 
mimic the toxic properties of2,3,7,8-TCDD. The USEPA-developed toxicity equivalency factors (TEFs) 
to quantify the carcinogenicity of these compounds relative to 2,3,7,8-TCDD. Concentrations of 
PCDDs/PCDFs in a sample are multiplied by TEFs to determine a 2,3,7,8-TCDD equivalent 
concentration. 

Total TE concentrations ranged from 1.10 to 5.54 picograms per gram (pg/g), or parts per trillion with 
the highest concentrations detected in sample GPSOOI. The highest concentration of 2,3,7,8-TCDD was 
sample GPS005 at 2.9 pg/g. Samples GPS003 and GPS004 were the only ones not to detect 
concentrations of 2,3,7,8-TCDD. 

smiMARY 

Six surface soil samples were collected to characterize dioxin contamination along the southwest fence 
boundary at Site A, former HO Storage Area, during December 1994. Mississippi Department of 
Environmental Protection has set an action level of 4.70 pg/g for 2,3,7,8-TCDD. Using the TEFs 
developed by the USEPA, sample GPS001 exceeds this action level. The total TE concentrations for the 
other samples ranged from 1.10 to 4.30 pg/g, which are all below the 4.7 pg/g action level. 

Due to the short time frame for moving the fence line at the site, it is believed that no unacceptable health 
threats would result from any potential exposure to the dioxin contaminants. However, reasonable 
caution should be exercised to reduce skin contact and prevent dust generation during the work at the site. 

Very truly yours, 

ABB ENVIRONMENTAL SERVICES, INC. 

~v 
Penny Baxter 
Task Order Manager 

[8504.016] 

Attachments: 

Attachment 1: Figure 
Attachment 2: Table 
Attachment 3: Glossary 
Attachment 4: References 
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Table 1 
Dioxins and Furans Detected in Surface Soil 

Letter Report 
Site A, Former Herbicide Orange Storage Area 

Naval Construction Battalion Center 
Gulfport, Mississippi 

Analyte TEF GPS001 GPS002 GPS003 GPS0030 GPS004 GPS005 

1 ,2,3,4,7,8-HxCOF 0.1 4.4 3.3 4.7 2.9 NO NO 

1 ,2,3,4,6,7,8-HpCOF 0.01 23 19 14 11 NO 7.4 

OCOF 0.001 60 48 24 24 NO 14 

2,3,7,8-TCOO 1 1.9 0.95 NO 0.92 NO 2.9 

1 ,2,3,6,7,8-HxCOO 0.1 3.1 NO NO NO NO NO 

1 ,2,3,4,6, 7,8-HpCOO 0.01 110 86 80 61 9.9 49 

OCOO 0.001 1,500 1,300 1,400 1,100 1,000 820 

Total TE concentration 5.54 3.68 2.83 3.05 1.10 4.30 

Notes: All concentrations are reported in picograms per gram or parts per trillion. 

TEF = toxicity equivalency factor. 
HxCOF = hexachlorodibenzofuran. 
NO = not detected. 
HpCOF = heptachlorodibenzofuran. 
OCOF = octachlorodibenzofuran. 
TCOO = tetrachlorodibenzo-p-dioxin. 
HpCOO = heptachlorodibenzo-p-dioxin. 
OCOO = octachlorodibenzo-p-dioxin. 
TE = toxicity equivalency. 
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2,3,7,8-TCDD 

ABB-ES 

coc 

D 

F 

GP 

HO 
HpCDD 
HpCDF 
HxCDF 

NCBC 
NO 
NEE SA 

OCDD 
OCDF 

PCDD/PCDF 
pg/g 

QC 

R 

s 
SOUTHNAV

FACENGCOM 

TE 
TEF 

USEPA 

GLOSSARY 

2,3, 7, 8-tetrachlorodibenzo-p-dioxin 

ABB Environmental Services, Inc. 

chain-of-custody or chain of custody 

a sample identifier representing a duplicate sample 

a sample identifier representing a field blank 

a sample identifier representing NCBC Gulfport 

Herbicide Orange 
heptachlorodibenzo-p-dioxin 
heptachlorodibenzofuran 
hexachlorodibenzofuran 

Naval Construction Battalion Center 
not detected 
Naval Energy and Environmental Support Activity 

octachlorodibenzo-p-dioxin 
octachlorodibenzofuran 

polychlorinated dibenzodioxin and polychlorinated dibenzofuran 
picograms per gram 

quality control 

a sample identifier representing a equipment rinsate 

a sample identifier representing a soil sample 

Southern Division, Naval Facilities Engineering Command 

toxicity equivalency 
toxicity equivalency factor 

U.S. Environmental Protection Agency 
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FI'<OM :RBB-ES TO 615 531 8226 1995.04-24 

Post-iC Fax Note 7671 Date s 
April 25, 1995 

Mr. Dan Owens 
Southern Division 

Fax# 

Naval Facilities Engineering Command 
2155 Eagle Drive 
North Charleston, SC 29419-9010 

Phona # 

Fax li 

SUBJECT: Letter Report, Surface Soil. Sampling Field Program and 
Analytical Results for Area A, Former Herbicide Orange 
Storage Area, Naval Construction Battalion Center 
(NCBC) Gulfport, Mississippi 

INTRODUCTION 

ABB Environmental Services, Inc., under contract to Southern 
Division, Naval Facilities Engineering Command 
(SOUTHNAVFACENGCOM), conducted site investigation activities at 
Site A., Former Herbicide Orange (HO) Storage Area, at the Naval 
Construction Battalion Center (NCBC) in Gulfport, Mississippi. 
The field program consisted of sampling and characterizing 
surface soils at the site. The field program and preparation of 
this letter were completed under the Comprehensive Long-Ter.rn 
Environmental Action, Navy contract (Contract Number N62467-89-D-
0317, Contract Task Order Number 092) between SOUTHNAVFACENGCOM 
and ABB-ES. 

PURPOS:&: 

The fence boundary on the southwest side of Site A encompasses 
approximately 240 feet of railroad tracks. NCBC Gulfport wants 
to mov1; this fence boundary to exclude the railroad tracks. 
Approximately 850,000 gallons of HO were stored from 1965 to 1977 
at Site A. 2,3,7,8-tetrachlorodibenzo-p-dioxin (2,3,7,8-TCDD)
contaminated soil was incinerated and returned to selected areas 
within Site A. Surface soils along the southwest fence boundary 
were sampled to characterize possible dioxin contamination. 

This letter report summarizes the findings and results based on 
information and data collected from Site A as a result of the 
surface soil sampling which was performed on December 18, 1994. 

FIELD PROGRAM 

Surface soil sa.mpling included the collection of six samples, 
including one duplicate sample, at Site A. The samples were 
collected from the surface at depths of 0 to 6 inches. Figure 1 
shows each sample location. Samples were analyzed for dioxins 
and furans (USEPA Method 8290). 
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.S.urfac!e Soil Sampling: 
All surface soil sampling was conducted using deconned equipment. 
Equipment was deconned according to the procedures outlined in 
the Addendum to the Versar Sampling and Analysis Plan (ABB-ES, 
1994) . Decontamination fluids were containerized in 55 gallon 
steel drums. Sampling equipment included stainless steel hand 
augur~:. stainless steel spoons and glass bowls. 

One sample was collected from each sample location by collecting 
surface soil from o to 6 inches. All six locations were sampled 
on December 18, 1994. All samples collected were properly 
preserved, placed in coolers, and packed with bagged ice 
immediately after collection. 

All samples remained in the custody of the field operations 
leader until delivery to the courier service providing overnight 
shipment to the laboratory. All samples were shipped, complete 
with chain-of-custody forms, to the analytical laboratory within 
24 hours for analysis. Upon arrival at the laboratory, the 
chain-of-custody and preservation of the samples were checked 
with the contents of each cooler by laboratory personnel. After 
verification, the chain-of-custody form was signed by laboratory 
personnel and the samples accepted for analysis. 

ANALYTICAL PROGR;M 

Sampling activities included the collection of six surface soil 
samples, including one duplicate sample. All samples were 
collected in accordance with procedures outlined in the addendum 
to the Versar sampling and analysis plan (ABB-ES, 1994). Samples 
were submitted toQuanterra Environmental Services for chemical 
analyses. Samples were analyzed in accordance with USEPA SW-846 
Method 8290 and NEESA Level D documentation (NEESA, 1988) for 
dioxins and furans. 

Data Quality Assessment 
Review of the field notebook and chain-of-custody tor.rns did not 
indicate any non-conformance relative to sample handling. All 
required field quality control (QC) samples were collected in 
conformance with the requirements of the USEPA and ABB-ES Quality 
Assurance Plans and the June 1988 NEESA "Sampling and Chemical 
Analysis Quality Assurance Requirements for the Navy Installation 
Restoration Program" (NEESA, 1988) (Document 20.2-047B). These 
field QC samples included field duplicates, equipment rinseate 
blanks,, and source water blanks. 

The data review and validation of the ash were performed under 
subcontract to Heartland Environmental Services, St. Louis, 
Missouri. Review of analytical data indicated the laboratory 
generally met applicable analytical QC criteria for all chemical 
analyses. 
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The analytical results for environmental samples were evaluated 
and validated according to NEESA Level D QC criteria to determine 
data quality and useability. 

SamplE! Identifier 
A standard system was implemented to identify the samples with 
their respective locations. For example, sample GPS00200 is the 
sample co~~~~ted from sample location number 2. GP, which 
represent~~ulfport, and S, whi.c;h indicates tl:lat it_js a soil 
sample:, are the base and matrix identifiers. The duplicate 
sample has a D on the end of the sample identifier. The quality 
assurance samples are similarly nrumed except the matrix 
identj._f_ier is .._. F or R ~tead of S. F i;sdicite~ tbat -the s:amp1 e_ 

..:is t~field blank and R ieeieates t:hat t=he sample i;: the 
equipment rinseate1 li'•Jie~h .. e{'J. 

INVESTIGATIVE RESULTS 

Analytical results for the six surface soil samples indicate 
concentrations of dioxins in all of the samples. Table 1 lists 
the analytes which were detected, concentrations detected for 
each sample, and the total toxicity equivalency (TE) 
concentration for each sample. 

2,3,7,8-TCDD is considered to be the most potent carcinogen in 
dioxin and furan families. Toxicologists believe that 

ychlorinated dibenzodioxins and polychlorinated dibenzofurans 
CDDs/~) with chlorine atoms at the 2, 3, 7, and 8 positions 

(2,3,7,~bstituted compounds) in their molecules can mimic the 
toxic properties of 2,3,7,8-TCDD. The USEPA developed toxicity 
equivalency factors (TEFs) to quantify the carcinogenicity of 
these compounds relative to 2,3,7,8-TCDD. Concentrations of 
l?CDDs/l?CDFs in a sample are multiplied by TEFs to detennine a 
2,3,7,8-TCDD equivalent concentration. h- .f~;lf;, 

r;r jJ~V ptf 
Total TE concentrations ranged from 1.10 to 5.54 pg/glwith the 
highest concent~tions l:ei!!g:: detected in sample GPSOOl.~ample 
GPSOOS ~etctl t'ne highest concen'l:ration of 2,3,7,8-TtDD,.Pf .2.9 
pg/g. Samples 8003 and GPS004 were the only ones to not ~t~j 
con centra t ions of 2, 3 , 7, 8- TCDD. 7Ae. A.· t,...JI Jeh.,.k J.. c.~c. e. /..../,.d... .3; 1-I'§ J 7. :r- ..,.,..,.A 

l /J - 1 I 1 ~ ' VWF.J 
'-"'• .s e, T 6 r~lYO s , 

SUMMARY 

Six surface soi~ samples were collected to characterize dioxin 
contamination along the southwest fence boundary at Site A, 
former HO Storage Area, during December 1994. Mississippi 
Department of Environmental Protection has set an action level of 
4.70 pg/g for 2,3,7,8-TCDD. Using the TEFs developed by the 
USEPA, sample GPSOOl exceeds this action level. The total TE 
concent.rat.ions for the other samples ranged from 1.10 to 4. 30 
pg/g which are all below the 4.7 pg/g action level. 

Or,;f!_ lo -fl~ sl.;;.-1- -f·'-.e... t-41.-..e. rc~ "'0'"~:..~ lie h,.c.e_/.~ e a f#e .,., ~/ I. J. ,, .tetQ~ J 
.J4~J "0 v .... q~ce/1.;£/e J,ee/14 #re;/r #Vo.rl./ ~<JI/- ~...., a_,j ~.,L/,;/ ~~..s~ h :1/e. 
~ d , r I ' t '~"'s' ... '' le 1 / , 1 f .J.. '"~~~ c., .. ~_,,,&--7:.S. i/t,~ve-;(;Q.;h't"'' S/,t?vi./~Q. e,.~".Je.! foreave.Q. !FKI·~c-."fr<er;.. 
co.. I'·~J dt.J~f 'f"'G'-te.-Q./.;,.. ei-~A.-F·~""'(I, .fl"" A~ • -:, ;- • I '- -. f,· 
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Table 1 
Dioxins and Furans Detected in Surface Soil 

Letter Report 
Site A. Former HerbicidB Orange Storage hea 

Naval Construction Battalion Center 
Gulfport, Mis~i~::;ippl 

Analyte TEF QPS001 GPS002 GPS003 GPS0030 QPS004 QPS005 

1 ,2,3,4, 7,8-HxCDF 0.1 4.4 3.3 4.7 2.9 NO NO 

1,2,3,4,6,7,8-HpCDF 0.01 23 19 14 11 ND 7.4 

OCDF 0.001 eo 4B 24 ~4 NO 14 

2,3,7,B·TCDO 1 1.9 0.95 NO 0.92 NO 2,9 

1,2,3,6,7,8-HxCOD 0.1 3.1 ND ND NO ND NO 

1 ,2,3,4,6,7,B·HpCDD O.Q1 110 86 80 61 9.9 49 

OCDD 0.001 1500 1300 1400 1100 1000 820 

Total TE Concentration 5.54 3.68 2.83 3.05 1.10 4.30 

Notes: All concentrations are nlPOrted in plocgrams per gram.t)-...... ,11-P rr .J.,.: /),·~,... 
TEF = Toxicity Equivalency Factor 
HxGDF -. Hexachlorodibenzofuran 
tipCDF = Heptachlorodlbenzofuran 
OCDF "" Octachlorodibenzofuran 
TCOD = Trmachlorodlbenzo·p-dioxin. 
HpCDD ~ Heptaohlorodibenzo·p·dioxin. 
OCDD = Oetaehlorodibenzo-p-dloxln. 
ND = not detected. 
TE = Toxicity Equivalency 



0 

'If 

·,v lo- ~~ ' 

4D~· -.' 
4o' eecvd 

~ Ll • I _1,/ll I /.. I IJ 1'\ /, I , , 1.' I I 
C4...., rlt•J ""'Pf'f:".llo..w- ]'1 'DCtl •a, t> T'I-L H .. ~eh .. ~, btlf"l 0 dyo~J. 

'lew, t:? .. /.. J,o- f(li!.se.';/,J.e. 3 ~;;en,/.r, ... er!. r-e~/.:,e h :lttL ro,i.t?._/. 
1-ro.e-i.~. 

I 
I 

. l 

(";'$-=----- ---1 
'~s..r 

/:?:~AREA A , 
•'1)1 

+ GPT-A-2 

Cfll-A-l 

1/////// /; /// 
Y////// //// 
I / / / / /ASH' / / / // / ( / / / / / / / ./ 
,,/ / / // PILES / / // / / 
~ / / / / / / / / / 
~/ / / // / / / / // / / / 
// //// /// L.c.... J. -/-~ .L ~ _,_ L. ~ -r- ""- -t GPT-A-1 + 

r~~-~~~~~~~~~-~~-

~ AREA B -------------

ltGENO + MONITORING WELt LOCI\llON 

• SLLf·We. tx_,·LD 5Mltp& lC(i 

FlOURE~ Su.r -ftv.e 5o i.J &u .... p ~ 
-MONitORfHCHY~- Lo~ons 

\ 

o;'t 

C:\ G ULrf'ORI\IiO Ill\ tr.i 1\ HCSC\850 4.5U\ri02-3\JSl \ (1.41201 

0 125 250 
~I 
SCAL£1 I" = 2!10' 

NCBC GULFPORT 
Gtn.FPORT. MIS SIS SrPPI 

~- ·- --~: . -
~-~~j_) 

~ 

-i 
0 

m 
..... 
Ul 

Ul 
(..J 
..... 
m 
f\) 
~J 
m 

..... 
l.1l 
l.1l 
Ul 

!5l 
.1> 
I 

f\) 
.1> 

..... 
f\) 

f\) 
m 

# 
Ul 
-..] 
m 
'U 

!5l 
Ul 

' !5l 
Ul 



Editing Service Request Form 

Installation: rJ.LLLI.n....d-

Document Title: ~flh .,aLf")~-1- .,A,.Ah . .n h_;; J~~ 
f?t--

~ , 
~ubmitted by: _e~ 13:itu (~~) Project Manager: fj,u_h-/1) 

Date and Time Assigned: u/2. ~ Date Due: II /1 '? 

Charge Number: tJ 1S~S- 5'0 -~"o Special Instructions: 

Hours Budgeted: 
AL~ti v/t 

Description of Services: Copy Edit Instructions Initials Date 

0 See submitter before Captions are identical on figures, in the TOC, and 
beginning work. on slip sheets. NA 

Document Status Instructions Captions are identical on tables and in TOC. JJA. 
0 Preliminary Draft 0 Proof against manuscript TOC entries are identical to chapter, section, 
0 Draft 1iJ Copy Edit subsection, and paragraph headings. tJA. 0 Final Draft ~Technical E~ 
c:YFinal 0 Technical Edit (follow-up) All acronyms within the report Qn tables, text, and ulr 0 Other figures) are in the glossary and used consistently. j(w 
Revisions to be 

Elements to Review 
made in: All references within the report Qn tables, text, and 

biY figures) are listed in the references. KiAJ 
0 Tallahassee WP lj{:gures 

!ir' Otfsite WP ~xt Tables are in the correct format. 

0 Graphics ables 
0 All abbreviations and acronyms are spelled out in 0 Other body or listed in notes. 

Attachments 0 Footnotes are numbered correctly (as they 
~I g./ Format appear, left to right, top to bottom). lew 

0 Standard Navy Format · 0 Partial appendices 
0 Notes are in correct order (as they appear, left to 

right, top to bottom). 
0 Response to Comments 0 Complete appendices 0 Footnotes appear before sources, sources 
[g-(etter Report Format IB"' Other #II appear before notes. 
0 Statement of Work Format 0 Notes, sources, and footnotes end with periods. 
0 POA Format 0 Stub column is flush left. 
0 Other 0 Numeric columns are decimally aligned. 

Other Instructions Figures are complete. 

0 All maps have identical north arrow, in upper w// right comer if space allows. ~ 0 All maps have identical scale bars, in lower right 
corner if space allows. 

0 Title block is the same on all figures. 
0 All map elements are labeled on figure or shown 

in legend. 

Assignment Information 

Function Name Date Assigned Date Due Initials Date 

Proofreading (initial): NA 

Copy Editing: ;:J,iA !, lz.. 1/p Rw a/Y 
Technical Editing: ~ u L~ ~/.2. h?vJ ulv 
Proofreading (follow-up): /lA 

I 

Returned to Requestor: 

Notes: 



615 531 8226 1995.05-30 13l14 **290 P.02/02 
""'uu;)t uua 

FR0f1 : l=lBB-ES 
TO -·---·· ., .... , .. 

Doc:WDeot F\Ul Titl• and :faculty Name: l&ttct" Rmort: Surfi!Ce Soil Sapy:!lillg !iielcl Prttg.ram &Ad ~nalyrical Rgults for 

A. 

Authors: Xgen D2Jes Wid Bob 'fjsbet 

Task Order Mua1e.r: ....;.P.=oen_,n .... y...,'kxll!"""=~r--------

-.f~Techaicollti~i\'i'·ew;m·~~~iiiiii 
N••= . Pcany iJ.x• 
~~ May 30, 192S 

Meets State!Pcnt of Work 

Additiooll CoUim(lnts Artacbcd: 

Yes_ No_ 

Name: Ma'l'land Dulaney 
Date: Max ,0, 1295 

Yes_ No_ 

0~=----------------------
M.:ets Program Edi10rial Sratldards 

Name: §aiJdX Calholl!1 

Date: May 39. 1995 

CompoaeDtaltcv'd: -----

Approval: ---------

CampouCGts Rttv'd: ------Appmr.d: _______________ __ 

CoiDOleGts AC&achaf: 

Yes_ No_ 

Approval: ----- Date~- Approval:----- Date:_ 

Yc•- No_ Yes_ No_ Yes_ No_ 

DOC't1MENT APPROVED POR lEI.:BASE 

P.rosram Task Order Manager Due 

ComliHIGts Attxhed: Yes _ No_ 



May 26, 1995 

Mr. Dan Owens 
Southern Division 
Naval Facilities Engineering Command 
2155 Eagle Drive 
North Charleston, SC 29419-9010 

Ill 
ASEA BROWN BOVERI 

SUBJECT: Letter Report, Surface Soil Sampling Field Program and Analytical Results for Area A, 
Former Herbicide Orange Storage Area, Naval Construction Battalion Center (NCBC) 
Gulfport, Mississippi 

INTRODUCTION 

ABB Environmental Services, Inc., (ABB-ES) under contract to Southern Division, Naval Facilities 
Engineering Command (SOUTHNAVFACENGCOM), conducted site investigation activities at Site A, 
Former Herbicide Orange (HO) Storage Area, at the Naval Construction Battalion Center (NCBC) in 
Gulfport, Mississippi. The field program consisted of sampling and characterizing surface soil at the site. 
The field program and preparation of this letter were completed under the Comprehensive Long-Term 
Environmental Action, Navy contract (Contract Number N62467-89-D-0317, Contract Task Order 
Number 092) between SOUTHNAVFACENGCOM and ABB-ES. 

PURPOSE 

The fence boundary on the southwest side of Site A encompasses approximately 240 feet of railroad 
tracks. NCBC Gulfport wants to move this fence boundary to exclude the railroad tracks. Approximately 
850,000 gallons of HO were stored from 1965 to 1977 at Site A. 2,3,7,8-tetrachlorodibenzo-p-dioxin 
(2,3,7,8-TCDD)-contaminated soil was incinerated and returned to selected areas within Site A. Surface 
soils along the southwest fence boundary were sampled to characterize possible dioxin contamination. 

This letter report summarizes the findings and results based on information and data collected from Site 
A as a result of the surface soil sampling that was performed on December 18, 1994. 

FIELD PROGRAM 

Surface soil sampling included the collection of six samples, including one duplicate sample, at Site A. 
The samples were collected from the surface at depths of 0 to 6 inches. Figure 1 (Attachment 1) shows 
each sample location. Samples were analyzed for dioxins and furans (U.S. Environmental Protection 
Agency [USEPA] Method 8290). 
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Surface Soil Sampline All surface soil sampling was conducted using deconned equipment. Equipment 
was deconned according to the procedures outlined in the Addendum to the Versar Sampling and Analysis 
Plan (ABB-ES, 1994). Decontamination -g_u~s were containerized in 55-gallon steel drums. Sampling 
equipment included stainless-steel hand a(igJ(rs, stainless-steel spoons, and glass bowls. 
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One sample was collected from each sample location by collecting surface soil from 0 to 6 inches. All 
six locations were sampled on December 18, 1994. All samples collected were properly preserved, 
placed in coolers, and packed with bagged ice immediately after collection. 

All samples remained in the custody of the field operations leader until delivery to the courier service 
providing overnight shipment to the laboratory. All samples were shipped, complete with chain-of
custody (COC) forms, to the analytical laboratory within 24 hours for analyses. Upon arrival at the 
laboratory, the COC and preservation of the samples were checked with the contents of each cooler by 
laboratory personnel. After verification, the COC form was signed by laboratory personnel and the 
samples accepted for analyses. 

ANALYTICAL PROGRAM 

Sampling activities included the collection of six surface soil samples, including one duplicate sample. 
All samples were collected in accordance with procedures outlined in the addendum to the Versar 
Sampling and Analysis Plan (ABB-ES, 1994). Samples were submitted to Quanterra Environmental 
Services for chemical analyses. Samples were analyzed in accordance with USEPA SW-846 Method 
8290 and Naval Energy and Environmental Support Activity (NEESA) Level D documentation (NEESA, 
1988) for dioxins and furans. 

Data Quality Assessment Review of the field notebook and COC forms did not indicate any non
conformance relative to sample handling. All required field quality control (QC) samples were collected 
in conformance with the requirements of the USEPA and ABB-ES Quality Assurance Plans and the June 
1988 NEESA Sampling and Chemical Analysis Quality Assurance Requirements for the Navy Installation 
Restoration Program (NEESA, 1988) (Document 20.2-047B). These field QC samples included field 
duplicates, equipment rinsate blanks, and source water blanks. 

The data review and validation of the ash were performed under subcontract to Heartland Environmental 
Services, St. Louis, Missouri. Review of analytical data indicated the laboratory generally met applicable 
analytical QC criteria for all chemical analyses. 

The analytical results for environmental samples were evaluated and validated according to NEESA Level 
D QC criteria to determine data quality and useability. 

Sample Identifier A standard system was implemented to identify the samples with their respective 
locations. For example, sample GPS00200 is the sample collected from sample location number 2. GP, 
representing NCBC Gulfport, and S, indicating a soil sample, are the base and matrix identifiers. The 
duplicate sample has a D on the end of the sample identifier. The quality assurance samples are similarly 
named except the matrix identifier is F or R for field blank and the equipment rinsate, respectively. 
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INVESTIGATIVE RESULTS 

Analytical results for the six surface soil samples indicate concentrations of dioxins in all of the samples. 
Table 1 (Attachment 2) lists the analytes detected, concentrations detected for each sample, and the total 
toxicity equivalency (TE) concentration for each sample. 

2,3,7,8-TCDD is considered to be the most potent carcinogen in the dioxin and furan families. Toxicolo
gists believe that polychlorinated dibenzodioxins and polychlorinated dibenzofurans (PCDDs/PCDFs) with 
chlorine atoms at the 2, 3, 7, and 8 positions (2,3,7,8-substituted compounds) in their molecules can 
mimic the toxic properties of2,3,7,8-TCDD. The USEPA-developed toxicity equivalency factors (TEFs) 
to quantify the carcinogenicity of these compounds relative to 2,3,7,8-TCDD. Concentrations of 
PCDDs/PCDFs in a sample are multiplied by TEFs to determine a 2,3,7,8-TCDD equivalent 
concentration. 

Total TE concentrations ranged from 1.10 to 5.54 picograms per gram (pg/g), or parts per trillion with 
the highest concentrations detected in sample GPSOOl. The highest concentration of 2,3,7,8-TCDD was 
sample GPS005 at 2.9 pg/g. Samples GPS003 and GPS004 were the only ones not to detect 
concentrations of 2,3,7,8-TCDD. 

SUMMARY 

Six surface soil samples were collected to characterize dioxin contamination along the southwest fence 
boundary at Site A, former HO Storage Area, during December 1994. Mississippi Department of 
Environmental Protection has set an action level of 4.70 pg/g for 2,3,7,8-TCDD. Using the TEFs 
developed by the USEPA, sample GPS001 exceeds this action level. The total TE concentrations for the 
other samples ranged from 1.10 to 4.30 pg/g, which are all below the 4. 7 pg/g action level. 

Due to the short time frame for moving the fence line at the site, it is believed that no unacceptable health 
threats would result from any potential exposure to the dioxin contaminants. However, reasonable 
caution should be exercised to reduce skin contact and prevent dust generation during the work at the site. 

Very truly yours, 

ABB ENVIRONMENTAL SERVICES, INC. 

Penny Baxter 
Task Order Manager 

Attachments: 

Attachment 1: Figure 
Attachment 2: Table 
Attachment 3: Glossary 
Attachment 4: References 
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ATTACHMENT 1 

FIGURE 



ATTACHMENT 2 

TABLE 



Table 1 
Dioxins and Furans Detected in Surface Soil 

Letter Report 
Site A, Former Herbicide Orange Storage Area 

Naval Construction Battalion Center 
Gulfport, Mississippi 

Analyte TEF GPS001 GPS002 GPS003 GPS003D GPS004 GPS005 

1 ,2,3,4,7,8-HxCDF 0.1 4.4 3.3 4.7 2.9 ND ND 

1 ,2,3,4,6,7,8-HpCDF 0.01 23 19 14 11 ND 7.4 

OCDF 0.001 60 48 24 24 ND 14 

2,3,7,8-TCDD 1 1.9 0.95 ND 0.92 ND 2.9 

1 ,2,3,6,7,8-HxCDD 0.1 3.1 ND ND ND ND ND 

1 ,2,3,4,6,7,8-HpCDD 0.01 110 86 80 61 9.9 49 

OCDD 0.001 1,500 1,300 1,400 1,100 1,000 820 

Total TE concentration 5.54 3.68 2.83 3.05 1.10 4.30 

Notes: All concentrations are reported in picograms per gram or parts per trillion. 

TEF = toxicity equivalency factor. 
HxCDF = hexachlorodibenzofuran. 
ND = not detected. 
HpCDF = heptachlorodibenzofuran. 
OCDF = octachlorodibenzofuran. 
TCDD = tetrachlorodibenzo-p-dioxin. 
HpCDD = heptachlorodibenzo-p-dioxin. 
OCDD = octachlorodibenzo-p-dioxin. 
TE = toxicity equivalency. 
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GLOSSARY 

2,3, 7 ,8-tetrachlorodibenzo-p-dioxin 

ABB Environmental Services, Inc . 

chain-of-custody or chain of custody 

a sample identifier representing a duplicate sample 

a sample identifier representing a field blank 

a sample identifier representing NCBC Gulfport 

Herbicide Orange 
heptachlorodibenzo-p-dioxin 
heptachlorodibenzofuran 
hexachlorodibenzofuran 

Naval Construction Battalion Center 
not detected 
Naval Energy and Environmental Support Activity 

octachlorodibenzo-p-dioxin 
octachlorodibenzofuran 

polychlorinated dibenzodioxin and polychlorinated dibenzofuran 
picograms per gram 

quality control 

a sample identifier representing a equipment rinsate 

a sample identifier representing a soil sample 

Southern Division, Naval Facilities Engineering Command 

tetrachlerodibooz-e-p-dioxin 
toxicity equivalency 
toxicity equivalency factor 

U.S. Environmental Protection Agency 
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