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1. ITTRODUCTIOY 

1.1 OBJECTnT Southern Dkision Navai Faciiities Engineeting Command CSOVTHDlV) 

tasked Supervisor oi S’hipbuiiding. Conversion and Repair. Portsmouth. ‘:a. Environmentai 

Detachment Charleston (DET) to provide an Interim Remedial Action (IRA) Work Plan for Study 

Areas ( $4) 8 and 9 at the Savai Training Center (NT’C) and for SA-52 at the McCoy Annex Orlando. 

Florida. The objective of this IRA was to excavate and dispose of the arsenic. pesticide and 

benzoia)pyrene contaminated soils at these three sites. 

The arsenic contaminated soil at SA-8 was excavated to dimensions specified by ABB-Environmental 

Services. inc. (ABB-ES) in their letter to SOUlHDIV dated .April 14, 1997. Contirmation samples 

were not required at this site per the Orlando Partnering Team (OPT) instructions. 

The original scope for W-9 included immunoassay (IA) testing prior to excavation in order to 

delineate the extent of contamination. The IA tests were capable of detecting Chiordane and 

structurally similar organochloride pesticides at 10, 100 and 600 parts per billion (PPB). The 

excavation was to be based on these LA test results but was not to exceed an area 10’ X 10’ by 2’ in 

depth without OPT approval. 

The pesticide contaminated soil at SA-52 was excavated based on ABB-ES sampling data and IA 
testing performed by the DET to determine the depth of contamination. 

The cieanup goais for these sites are the residential limits specified by the Florida Department of 

Environmental Protection (FDEP) Soil Cleanup Goals (SCG), dated 29 September 1995, or the United 

States Environmental Protection Agency (EPA) Region III Risk Based Concentrations (RBCs), 

whichever specses the stricter criteria. This IRA may not necessarily be the final remedial action taken 

at these sites. Additional actions may be required as determined by the Remedial 

Investigation/Feasibility Study (RILFS) process. This IRA is consistent with the ultimate cleanup of 
.:- -., 
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the site and is not intended to circumvent the pubiic pardcipation process inherent v,ithin emironmenti 

cleanup under Resource Consewation and Recovev Act (RCRA). 

- 

.-t 
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2.1 Cl-FE HISTORI’ U-8 is located on Trident Lane. at the southern end cirhe goii’course 

and east oiLake Baldwin. This site was the iccation oithe greenskeeper’s storage area and consists of 

Building 2 1%. Several Smakr storage sheds rxith various containers of pesticides. paints. c5i]s. and 

portable iuei storage tanks. 

S&ace soii samples taken by ABB-ES in i?95 indicated eIevated levels of arsenic at 7 sample 

locations. The contamination is thought to be the result of pesticides containing arsenic used :for goif 

course maintenance. Refer to the table beiow ior sample results 

SAiVlPLEIDiWJBER j ARSEXiC mqlkg 
58s00100 1 
08s00300 97 
08SOOJOO ! 4.9 
08SOO500 7.2 
08SOO600 1 

45.' 
08s00700 577 
WTOO800 12.2 

2.2 ACTIONS PERFORMED AT SA-8 The actions performed at SA-8 are iisted below. 

l Excavated 1 each 6’ X 6’ by 2’ in depth arsenic contaminated areas at ABB-ES 4 sample locations, 

08SOO2 through 005, for a voiume of approximateiy 11 cubic yards. 

l Excavated 1 each 14’ X 30’ by 2’ in depth arsenic contaminated area at ABB-ES to encompass 

sampie locations 08SOO6 through 008 for a volume of approximately 3 1 cubic yards. 

2.3 OBSERVATIONS NOTED 

The soii excavated at this site was dark siity sand. i 
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2.1 S.AiVIPLIYG EVOLCTTOYS .\?I- RESLLTS FOR S.A-8 In accora,,L, . ‘?*-a ~irh rile cx-iginti 

work pian contirrnation sampies were not required at this site. However. 5 composure irrb*estigative 

sampies Lvere taken from the side walls for each excavation and tested for arsenic and pestcides. All 

sampies were taken at the first inte~ai (0’ to b ?‘I All 5 sampies had arsenic levels greater than the EP.4 

residentiai iimits for arsenic as a carcinogen as shown ir, the table beiow. See Appendix X for 

investigative sample results. 

Uh.Z ARENICfC) CIILORDA%E ‘” 1 DDD DIELDRIS 

on I 70 1 SGCfRES') 700 / so0 I 44..- 
SGCfISD~ 3000 2800 17000 300 

RBCIRES‘I 430 490 2700 I JO 

RBCllSDl 3800 4400 2400 I 360 

STCOOSSOOOl 28400 526 I 
STCOOSSOOO2 45700 ! 5440 I 

L 
s- rcoo8sooo3 
STCOOSS0004 

STCOOXS0005 

3260 I 

2580 I I 

1660 I I 76.5 

2.5 SITE CONDITIONS FOLLOWTNG COMPLETION OF WORK. Following 
._ ,,_ 

completion of all site work on September Wd, 35 1997, the DET had removed 36 tons of arsenic 

contaminated soii at SA-8. All excavations were fined with Florida certified clean soil, graded to 

surrounding conditions and seeded. 

2.6 WASTE GENERATION All soii excavated from this site was considered hazardous and 

disposed of to a permitted Treatment, Storage and Disposal Facility (TSDF) in accordance with 40 

Code of Federal Reguiations (CFR), Part 264, through the Defense Reutiiization and Marketing Office 

@MO). 

2.7 SITE PHOTOGRAPHS/MAPS Site photographs are provided on page 2-3. Site maps are 

provided on pages 23 and 2-5. 

^. -. i. .P---% 
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TYPICAL 4’ X 4’ EXCAVATION AT SA - 8 
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3.1 Sm HTSTORI’ SA-9 is located on Trident Lane near the southeastern snore oi La.& 

BaIdlbin. This site was the location of a pesticide and herbicide storage buiiding used by the &r Force 

and Davy between the 1950’s to 1972. The building was demolished in 1981. Sunace soil sampies 

taken by .U3B-ES in 1995 indicated one sample location irirh elevated leveis or’ benzoca)pyrene and 

alpha and gamma chIordane. Refer to the table below for sampIe results. 

3.2 ACTIONS PERFORMEDAT SA-9 Several factors contributed to the gowth of the 

ori-ginaI scope of SA- 9 and are listed below. 

l IA samples were taken at 5’ and IO’ increments from MB-ES sampie location 09SOOl.. These 

results indicated the pesticide levels at a depth of 6” were > 600 ppb and extended to at least 45’ 

fkom 09SOOl sample location on the east and south sides, 19’ on the north side and 35’ on the west 

side. The OPT instructed DET to continue excavation until the site was clean or until the disposal 

contract was expended. 

l Confirmation samples were taken in the side walls and bottom once the excavation had reached 

approximately 80’ X 65’. The depth of the excavation was 2’ except in the area of monitoring welI 

OLD-09-04, where there was evidence of groundwater contamination. This area was 
approximately 45’ X 15’ by 5’ in depth. 

_Y A 
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l The cotirmatlon resuirs :ndica:eti krther esca;atron Xvas :quireci. T;e OPT instructed DET to 
-5 

excavate the south >.\.aii xxii escai*ate5 soil had fiIled the centractor’s raii cars. This resuited in a 

final excavation of Xl’ S SS’ 2.d ~~zried riom 2’ :o 5’ in de+. 2 additionai cor&rnation samples 

were taken at the south ~.vail. 

3.3 OBSERV.4TTOYS ?;OTED 

l Even though the DET had obtained signed dig permits prior to start of excavation, several 

unmarked and unimown underground utilities were encountered at this site. These utilities 

consisted of a TIT cabie. 1” water iine. and phone cables. 

a The DET uncovered evidence of drainage systems possibly used for pesticide disposai. Two each 

4” perrbrated pipes surrounded by gravel beds were uncovered during excavation. One of the 

pipes led to a buries 3, ’ ‘q @on drum tilled with rock that was probably used as a sump (See page 3- 

5). Extremely high levels of pesticides were detected around these areas. k-x 

. From approximate& 6” beiow iand surface (BLS), the soii appeared to be fiii dirt. From 6” to 1’ 

BLS, there was a gravei p-pe materiai. possibly the remains of a parking area. From I’ to 2’ BLS, 

the soil was sandy. From 2’ BLS to the bottom of the excavation at ground water, the soil was 

dark silty sand. 

l An extremely strong odor of pesticides was detected when ground water was reached on the east 

wall and at a depth of approximately 2’ on the south wail. 

3.4 SAMPLING EVOLUTIONS AND RESULTS FOR SA-9 IA testing was used to 

delineate the site prior to excavation. Samples were taken at a depth of 6” at 5’ and 10’ intervais from 

ABB-ES sample point 09SOO 1. 

The initial excavation was 60’ X 85’. 13 confirmation samples were taken from the side walls and J2, 
L 

bottom of the excavation at this point. Based on these resuits. the south wail was fkther excavated 
3-2 



,’ and ,: 2aamorw sampies were taken. All comirmation sampies were taken at the firs; intenti (0’ to 2’) 

except DET sample location YICOO9SOO13 which was taken at a depth cf 5’. Sampies 

~“TCOO9SOOO3 through 0005 and 0008 through ‘OOiO”had pesticide and arsenk ieveis eeater than the 

cieanup goais as shown beiow. See Appendix B for conknation sampie resuits. 
/ 

_ . . . ., “*//- . 
uehe I .iRSENI,CfCI i CHLORDASE ( 

SGClRESi 700 800 
SGCflXD1 3000 2800 
RBCIRES) 430 190 
RBCITSD) 

I 
3800 4400 

STC009S0005-01 1 t 3980 
STC009S0008-01 1 2090 17to 
STC009S0009-01 1 640 ! 910 y L 
~TCOO9SOO10-01 I 24900 2060 
STC009S0013-Ol ) 

J 
3030 I 

3.5 SITE CONTXTIONS FOLLOWlNG COMPLETION ‘OF WORK. ‘. Gilowmg 

compietion of all site work on September 25, 1997, the DET had removed 946 tons of pesticide 

contaminated soil at SA-9. The excavation was filled with Florida ceded clean soil, graded to 

surrounding conditions and seeded. Plastic was left on the south side wail .tn act as a bar&t Lauren 

the clean rill and in place soil due to backing the excavation prior to receiving sample results. 

3.6 W.GTE GENERATION All soil ex&ated f?irn this site V& considered hazard.&s’and 

disposed of to a perrnitted TSDF in accordance with 40 CFR, Part 264, through the DRMO. 

3.7 SITE PHOTOGRAPHS/MAPS Site photographs are provided on pages 34 through 3-6. 

Site maps are provided on pages 3-7 and 3-8. 
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5 PLAN MODIFICATIONS AND JUSTIFICATIONS 

5.1 .ADDENDUM 1 An addendum to the ori-r&i work pian was tirten on September :j, 1997 

to incorporate comments received from EPA on September 4, 1997. Additionally, S.&Z, a petroleum 

contaminated site was added to the work plan for remediation. Listed below are the specifics of the 

addendum. 

l EPA’s comments concerning sampiing protocol were answered in the addendum. The DET 

supplied EPA with a copy of the Environmental Detachment Charieston Sampiing Plan and 

the Florida certification number for General Engineering Laboratory of Charleston. 

l The DET incorporated EPA REICs as an alternate to FDEP SGC. Whichever specified the 

stricter criteria was to be used as a clean up goal. ’ 

l Florida certified dean fill dirt was specified as backfill material. Analytical d&a of a 

representative sample is provided in Appendix D. 

5.2 DEVTATIONS TO ADDENDUM 1 

l The OPT requested the DET excavate SA-27 if time allowed. Due to the growth of the 

SA-9 excavation, the DET was unable to accomplish this task. 

_ .- -. 
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APPENDIX A 

I SAMPLE DATA 
SA-8 

- _. -- 
___.,_.___ _. _ L --_.. ..- -- a 



C?imr: Supemsor oi Ship Buiiding 6 Conversron 
SUPSHIP-Ponmrourh Detacnrnmr-Env. 
1899 Noti Hobson Ave. 

Conracr: 
Ro~ecfr Descnpuon: 

North Charleston South Carolina 29405-2106 
.Mr. Bill Hiers 
SUPSHZP-Portsmouth Derachmmr 

%: NPWCoO197 

Sampie iD 
LabiD 
.MiUTlX 

Date Coilectm 
Date Recervm 
Riority 
C0liec10r 

Report Date: September 23.1997 

: SPORT0512I 
: 970930501 
: Soil 
: 09/l l/97 
: 0911297 
: Routine 
: CIienL 

Page I of2 

Parameter Qudifier Result DL RL Units DF Analyst Date Time Batch 51 

Extractable Orgattics 

4ethod 8080 - Orgawciriork Ptsicida - 19 iremr 

‘-DDD 
’ ,4,-DDE 

4.4’-DDT 
tailin 
Chiordane 
Die&in 
Endosulfan i 
Endosulfan Ii 
Endosutfan suifate 
Endrin 
Endrin aidehyde 
Heprachlor 
HepraEhJor epoxide 
Methoxychior 
Toxaphene 
alpha-BHC 
beta-BHC 
delta-BHC 
gamma-BHC 

;MetaIs Analysis 
AISeniC 

U 

IJ 
U 
u 

J 
U 
U 

J 
U 
U 
U 
U 
U 

70.9 
72.6 
20.1 
O.l$ 
526 

0.00 
0.00 
0.00 
34.6 
12.9 
0.00 
0.00 
18.9 
65.6 
0.00 
0.00 
0.00 
0.00 
0.00 

28400 

6.66 
6.66 
6.66 
333 
41.6 
6.66 
333 
6.66 
6.66 
6.66 
6.66 
333 
333 
333 
167 

333 
333 
333 
333 

298 500 q/kg 

The following prep procedures were performed: 
‘%sricides 

j. 

133 ug/kg 10. JLS 09W7 1.029 107839 1 
133 q/kg 10. 
133 q/kg 10. 
6.66 ugorg 10. 
833 q/kg 10. 
133 ug/kg 10. 
6.66 ugikg 10. 
133 ugkg 10. 
133 ugkg 10. 
133 ugtkg 10. 
133 @kg 10. 
6.66 q/kg 10. 
6.66 uglkg 10. 
66.6 @kg 10. 
333 ugikg 10. 
6.66 q/kg 10. 
6.66 ug/kg 10. 
6.66 q/kg 10. 
6.66 ugkg 10. 

2.0 MBL 09117197 2:158 107827 2 

JU 09/18/97 2000 107839 3 

FGD 09/15/97 1900 107827 4 

P 0 Box 30712 l Charieston. SC 29117 l 2040 Savage Road l 29-t 1-t 

(803) 556-8171 l Fax (803) 766-1178 
4b 

ba Pnmeo on recycled oaper. 



GESER.IL ESGISEERISG LABORATORIES idxralor) Ceruficuonb .‘,:‘“::“” .;.. .-: (‘:I< ;i ;;I: .; .’ .:r,,i I “,!(,,‘:‘,‘!:: STATE (52 .z- 22: 
n E37156ffift5X ~7’7”- ‘. 
SC 33 ,-4. 

SC :0:x) :05X; 
1T 3291: CT2934 

Climr: 

Conlacr: 
Ro~ecr Descnpnon: 

Supervisor oi Ship Buiiding di ConversIon 
SUPSHIP-Ponsmouth Dtracnmenr-Env. 
1899 Nom Hobson Ave. 
North Charlesron, Sourh Carolina 29405-2106 
Mr. Bill Hiers 
SUFVXLP-Portsmourn Deuhment 

cc: *NPwcoo197 

Sampie iD 

Repon Date: September 23,1997 

: SPORT0512i 

Page 2 of 2 

Surrogate Recovery Test 

4CIMX P8080 

Percent70 

~.~* 

Acceptable Limits 

* ($s.8 _ lJs.) 

Dibuclchlorendate P8080 (30.7 - 143.) 

.M = Method 

M 1 

M 2 
M3 
M4 

blethod-Description 

EPA 8080 
EPA 6010A 
EPA 3550 
EPA 3050 

Notes: 
The qualifiers m his report are deimed a5 follows: .--.- . 

- 
-. 

NJ3 incixam ihat the analyte was not derecred at a concentratron greater than tie detection limit 
1 indicates presence oi anaiyre at a concenuauon less than tne reporung limit (RL) and greater than rhe dewzion iud (IX-). 
G indicaLes mat tie anaiyte was not detected at a concentration geafer than the detection iimir 
= indicates tnat a quaky conuoi anaiyte recovery is outsicie oi specified acceptance criteria 

This data report has been prepared and reviewed 
in acmrdance with General Engineering iatmamnes 

standard operating procedures. Please direct 
any questions LO your Project Manager, Karen Blakmey al (803) 769-7386. 

A. 
f----b 

P 0 Box 30712 l Charleston. SC 294 17 l 2040 Savage Road l 194 14 

i8031556-8171 l Fax (803) 766-l 178 *9709305-019 
I, 

b& Pnnrea on rccycted paper. 



GESER.AL ESGISEERISG L.-iBOR.ATORIES 
‘:.t’,r,!“” . ,&,,a: ..:A->(:,, ; ..,. ,, .; ,,,,I! r,;: ‘:‘,““:1,1 

Ciienr: 

Colwicr: 
Projecr Descnpuon: 

zc: NPwcoo197 

Supervisor oi Ship Buiiding & Conversion 
SUPSHIP-Portsmourn Derafnment-Env. 
1899 Noah Hobson Ave. 
Norrh Chariesran. Sou& Caroiina 29405-2106 
Mr. Bill Hiers 
SUPSHIP-Ponsmoum Dexachmem 

Report Date: September 23,1997 Page 1 of 2 

Sampie ID : SPORT05 12-2 
LAJID : !J709305-02 
Man-ix : soil 
Dau: Coliecrea : 09/11/97 
Date Recelveci . : Wl2197 
Prio:iry : ROULUX 
Coil mm : CIient 

Parameter Qualifier Result DL RL Units DF Analyst Date Time Batch M 

Extracmble Organics 
.Method 8080 - Organoririorine Pesticib - 19 item 

J,4’-DDD 
4.4*-DDE 
%4’-DDT 
Aldlin 
Chlorciane 
Dieldrin 
Endosllifan I 
Endosulfan II 
Endosuifan suifare 
En&in 
En&in aldehyde 
Hepmchlor 
Hepxachlor epoxide 
Methoxychior 
Toxaphene 
alpha-B HC 
bera-BHC 
delta-BHC 
gamma-BHC 

.%‘ktals Analysis 

AX?ClliC 

LJ 
U 
LJ 
LJ 
U 
U 
u 
U 
U 
U 
U 
U 
U 
U 
U 
U 

5440 
880 

1160 
0.00 
0.00 
0.00 
0.00 
0.00 
252 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

45700 

332 
332 
332 
166 

2080 
332 
166 
332 
332 
332 
332 
166 
166 

1660 
8300 

166 
166 
166 
166 

292 

The following prep procedures were performeck 
%!SliCiCkS 

cf-+cE 
_.T 

664 Wa SO0 JLS 09R2,97 I105 107839 1 
664 w&z 500 
664 ug/kg 500 
332 ugkg 500 

4150 ugncg 500 

664 w&z 500 
332 q/kg 500 
664 ugkg SO0 
664 u&g 500 

664 u8.N 500 
664 Mb 500 
332 u%kg 500 
332 ugkg 500 

3320 ug/kg 500 
16600 u&g 500 

332 uglkg 500 
332 ug/kg 500 
332 u&g 500 
332 q/kg 500 

490 VA8 2.0 MBL 09/17/p7 2203 107827 2 

3u o9nsr97 2ooo 107839 3 
FGD 09n5197 IL900 107827 4 

P 0 Box 30712 l Charleston. SC 294 17 l 2040 Savwz Road l 294 14 - 

(803152~8171 l Fax (803) 766-1178 WO930542 
GS Pnnted on recycled paper. _ _-- 



GESERXL ESGISEERISG L.ABOR.ATORIES 
:]?.c:,f’ _ ,.,I \ ( ‘:<.: .: ., ., , .; I,.lI., >:. 

STATE GEL c "1 
% ES7156/872% gj;<Tz 
SC -33 
SC : 0120 :OS8: 
TX .;29+: '0294: 

Clienr: Supervisor of Ship Buiidin_e i ConversIon 
SUPSHIP-Ponsmoum Deucknenr-Env. 
1899 Noti Ho&on Ave. 

conLac:: 
hOJeCL Desmpuon: 

North Chariesron, Soub Caroiina 2910.52!06 
Mr. Bill Hiers 
SUPSHIP-Ponsmouti Deuchmenr 

cc: xPwcoo197 Report Date: September 23. :997 Page 2 of 2 

Sample ID : SPORT05 12-2 

Surrogate Recovery 

-x34>; 
Dibu~ichlorenaate 

Test 

P8080 
P8080 

Percent % 

0.00’ 
O.OP 

Acceptable Limits 

(45.8 - 148.) 
(30.7 - 143.) 

Xl= Method kiethod-Descriprion 

M 1 EPA 8080 
M2 EPA 6010A 
“4 3 EPA 3550 
A4 EPA 3050 

Notes: 
Tine qualiCers in this repon are defmed as follows: 
ND indicates that the artalyu: was not detected at a concenaation greater than the detection limit- 
J indicates presence of analyte at a conccmration iess than the reporting limit I’RL) ana grearer tian the der=uon iknit I DL). 
L; indicates chat the ardyre was not cictecred at a canCenPaLlon greater than tie detecuon iimiL 

* in&cares that a quaky cuntrol analyte recovery is ouutde of speci.t’ied acceptance criteria 

This data repon has been prepared and reviewed 
in accordance with General Engineering Laboratories 
smdardopemingpmxdurcs. Plcascdirect 
any questtons to your Project Manager, Karen Bkey at (803) 769-7386. 

P 0 Box 30712 l Chxieston. SC 294 17 * 2040 Savage Road l 29414 

(803) 556-8171 *Fax (803) 766-1178 *9709305-02* 
e 

&a Pnnced on recycled y~aper. 



CIimt: 

Conrafr: 
PiopzrDmnpuon: 

cc: NPwcOo197 

GE>ER.IL EXGISEERI% L.?BOReATORIES 

Sampie ID 
LabID 
Matnx 
Dare Coiiecr~ 
Date Recewed 
Priority 
‘Collector 

: SPORT05 12-3 
: 9709305.03 
: Soii 
: 09/11/97 
: 09/x/97 
: Routme 
: Clienr 

: ,.. 

Parameter Qualifier Result DL RL hits DF Analyst Date Time Butch 11 

Superwsor oi Ship Buiiaing & Converston 
SUPSHIP-Portsmoutn Detachment-Env. 
I899 I\iorth Hobson Ave. 

Nonh Charieston. South Caroiina 29405-2106 
.W. Biil Hiers 
SUPSHIP-Porrsmouxn Dztacnmar 

Report Date: September 23.1997 Page 1 of-2 

Extractable Orgaoics 
80 - Organochiorine Pesiciaks - I9 irem 

4,4.-DDE 
4.4’.DDT 
Aldrin 
Chlorche 
Diekhin 
Endasulfan I 
Endosuifan Ii 
Endosuifan suifate 
Endrin 
Endrin aidehyde 
Heptacdor 
Hepaddor epoxi& 
Methoxycirior 
Toxaphene 
alpha-BHC 
beta-BHC 
delta-BHC 
gamma-BHC 

Me!& Anaipsis 
AIStiC 

u 

U 
J 
3 
J 

u 
u 
U 
u 
u 
U 
U 
u 
U 

3.07 
7.96 
4.47 

0,763 
0.00 
3.42 
0.00 
1.28 
1.14 

0.799 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

3260 292 490 ugkg 

0.658 1.33 uglkg 1.0 JLS 09/22/97 0954 107839 1 
0.658 1.33 ug/kg 1.0 
0.658 1.33 ugrkg 1.0 
0.329 0.670 u&kg !.O 
4.11 8.33 q/kg 1.0 

0.658 1.33 ugkg 1.0 
0.329 0.670 q/kg 1.0 
0.658 1.33 ug/kg 1.0 
0.658 1.33 uglkg 1.0 
0.658 1.33 ugkg 1.0 
0.658 1.33 ugJkg 1.0 
0.329 0.670 u&g 1.0 
0.329 0.670 u&g 1.0 
3.29 6.67 ug/kg 1.0 
165 33.0 ugkg 1.0 

0.329 0.670 ugkg 1.0 
0.329 0.670 ugkg 1.0 
O-329 0.670 ug/kg 1.0 
O-329 0.670 ug/kg 1.0 

The IaUowlng prep procedures were pex-formedz 
“esricides _. -’ 

.piCE 

2.0 MBL 09/17/97 2208 107827 2 

3LS 09/18/97 2000 107839 3 
FGD 09/15/97 1960 107827 4 

P 0 Box 30712 l Charleston. SC 29J17 l 2040 Savage Road l 294 I4 

(803) 556-8171 l FX 1803) 766-l 178 
4b 



ciient: 

ConIact: 
ROJeCt Descnption: 

cc: NPwcoo197 

GEh3X.U ESGIXERI>G LABORATORIES 
I Laboramy cerunuuo~ . , .;:: _ 4.. ‘, :‘;< ,, ‘,Y! ., *>, T,“‘ ‘(:,,,“,‘r’,,,* 

STATE GEL - 51 
FL ES7156/872M Es747 /-%a 
\C 233 
SC :01zn ;uss2 
?i 029% 02934 

Supervisor of Si-ip Buiiding a Conversion 
SUPSFBP-Portsmourn Drtacn.ment-Env. 
1899 North Hobson Ave. 
Nonh Cha&son South Carolina 294052106 
‘Mr. BilI Hiers 
SUPSHXP-Pottsmouth Detachment 

Report Dau: Sepumber 23.1997 Page 2 of:! 

Surrogate Recovery 

lCMX 
Diburyichiorendau 

M = Method 

M 1 
M2 
v13 
A4 

Sampie iD 

Test 

P8080 
P8080 

: SPORTO512-3 

Percent% Acceptable LimiTS 

84.0 (45.8 - 148.) 
105. (30.7 - 143.) 

Method-Description 

EPA 8080 
EPA 601OA 
EPA 3550 rT-?x 

EPA 3050 

Notes: 
The qualiiiexs in Lhis repon are &fined as follows: -._ 
ND indicaus that the analyte was not detected at a concen&ion greater than the det&tiOn IillliL 

J indicates presence of anaiyu at a concentration less than the reporong hnir (RL) and greaur than the detection hmit (DL). 
L: indicates thar rhe analyu was not deucud at a concznaation greater than the delcctiion limiL 
= indicaus tnat a quality control anaiyu recovery is outside of spccikd acceptance criteria 

This data repn has been prepared and reviewed 
in aECOidanCe with General Ettgincering Laboratories 
standard operating proccdttres. Please direr 

any questions to your Projact Manager. Karen Blakeney at (803) 769-7386. 

a Q\A 
Review&By 

\ 

P 0 Box 30712 l Charleston. SC 294 I7 l 2040 Savage Road l 294 14 

(803) 556-8171 l Fax (803) 766-1178 *9709305-038 



client: Superwsor of Ship Building dr Converston 
SUPSHIP-Portsmouth Detaci-iment-Env. 
1899 Nortit Hobson Ave. 
~%mh Charkxm, South Carolina 29405-2106 

ConLacL: -Mr. Bill Hien 
ko~ect Description: SUPSHIP-Porrsmourh Detacilment 

cc: NPWC00197 

Sampie ID 
LabID 
Matrix 
Date Coilecred 
Datz Recetved 
Ricrity 

Report Date: September 23.1997 

: SPORT05 1% 
: 9709305-u 
: soil 
: 09/11/97 
: 09/12m 
: Routine 

Page i oil 

coi .ecM : Client 

Parameter Quallfler Result DL DF Analyst Date Time Batch M 

Extractable Organ& 
Uelti 8080 - Organocidorine Peslici&s - 19 tienu 
I.4’-DDD U 
4.4*-DDE 
4.4’-DDT 
Aidfin 
Chlorciane 
Die&in 
Endosulfan I 
Endosuifan II 
Endosuifan suifare 
E&in 
Endrin aidehyde 
Heptachlor 
Heptachlor cpoxide 
Methoxychior 
Toxapitene 
aipha-BHC 
beta-BHC 
delra-BHC 
gamma-BHC 

Metals Analysis 
Arsenic 

u 
U 
U 
U 
U 
U 
J 

U 
U 
u 
U 
U 
U 
U 
U 
U 
U 
U 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
11.9 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

2580 287 481 ugAcg 2.0 h4BL 09/17/97 2213 107827 2 

6.58 13.2 IlgJkg 10. JLS 09/17/97 1923 107881 I 
658 13.2 q/kg 10. 
658 133 uglkg IO. 
329 6.58 u&g 10. 
41.1 823 ug/kg 10. 
658 13.2 w& 10. 
3.29 6.58 ug/kg 10. 
658 13.2 Wk3 10. 
658 132 ugkg 10. 
658 132 llgkg 10. 
658 13.2 ugkg 10. 
329 6.58 ug/kg 10. 
329 6.58 uglkg 10. 
32.9 65.8 uglkg 10. 
165 329 ug/kg 10. 

3.29 6.58 ugfkg IO. 
3.29 6.58 ugkg 10. 
3.29 6.58 ugkg 10. 
3.29 6.58 @kg 10. 

The fdlowing ‘prep procedures were performed: 
‘esticides _.C’ 
RACE 

JLS 09/15/97 ‘1200 107881 3 
FGD 09115197 1900 107827 4 

P 0 Box 307 I2 l Charks~on. SC 29417 l 2040 Savage Road l 29414 

(8031556-8171 l Fax (8031766-1178 *9709305-04* 
* 



Clienr: 

Consacr: 
Project Description: 

cc: NPwcoo197 

GE?iERAL Eh-GI?iEERISG LABOR.ATORIES 
Ifee!!,!!” !ri‘JC: c .‘:.c’Li.l ‘,I ill1 c . ‘\,,),l :,-,: ‘,0”,“,‘,‘,,\~’ 

Supenuor of Ship Buiiding dr Conversion 
SUPSHLP-Ponsmourh Detachmenr-Env. 
1899 Nonh Hobson Ave. 

North C~LU~ESIO~L South Caroiina 29405-2106 
ML Bill liiers 
SUPSHIP-Portsmouth Deucbmcnt 

Repan Date: September 23.1997 

kboralory ccrtll-lurronr 

STATE GEL s- EPI 
FL ES7156/S72% ZCL:- 
SC 2?? r”a 
SC :0120 !058? 
7s ‘mm 02934 

Page Zof 2 

Surrogate Recovery 

lCMX 
Dibtnyichiorendare 

Sampie LD 

Test 

P8080 
P8080 

: SPORTOj liil 

Percent% Acceptable Limits 

0.00’ ” (45.8 - 148.) 
0.00* (30.7 - 143.) 

M = Method Method-Description 

M 1 EPA 8080 
M2 EPA 60 10A 
M3 EPA 3550 
M4 EPA 3050 

Nom: 
The quaiiiiers in this repot; are defined a5 follows: --. -..-. 
ND indicates that the anaiyte was not detected at a concenuaxion greater than the d&ion iimiL 

J indicates presence of analye at a txmcentrafion less than he reporting limit (RL) and greartr than the derecnon Limit iDL). 
U indicates that the anaiyte was ncn detected at a concenuation grew than the detection limit 
* indicates that a quaiity control analyte recovery is outside of specikd acqxance criteria 

This data repon has been prepared and reviewed 
in accordance with Gamal Enginecxing I&oramia 
sulndard operaring procdms. Please ciireCt 
any cpesrions to your Project Manager. Karen Blakeney ar (803) 769-7386. 

\ 
Reviewed By 

-7’ . 
-. f---x 

P 0 Box 30712 l Charleston. SC 29417 l ’ 1040 Savage Road l 29414 

(8031556-8171 l Fax (803) 766-l 178 l 9709305-04. 
ca i’mled on ray’Ad VW. 

_ 



CliCllC 

ConLacr: 
Projezcr Desmipuon: 

cc: NPWCoo~97 

Supervisor of Ship Buikiing & Conversion 
SUPSHIP-Portsmourh Derachmem-Env. 
1899 Noti Hobson Ave. 
Norrh Charlesum. South Carolina 29405-2106 
ML Bill Hiers 
SUPSHIP-Ponsmouti Drmchmmt 

Rqxm Dare: Seprcmber 23,1997 Page 1 of 2 

Sample LD 
LabD 
M&X 

: SPORT05 12-5 
: 970930505 
: Soil 

Dare Colecti : Owl/97 
Date Received : 09112197 
RiOrip : Routine 
colkctor : cliem 

Parameter QuaIltier Result DL RL cnits DF Analyst Date Time Batch .M 

Extractable Organics 
bierhod 8080 - ~rganochkwine Pesticidts - I9 ita 

4.4’-DDD U 
4,4.-DDE 
4.4’-0DT 
Aldlin 
Chiordane 
Dieidrin 
Endosulfan I 
Endosuifan iI 
EndosuIfan SlIfate 
Endlin 
En&in aidehyde 
Hcprachior 
Hcptactior cpoxide 
Methoxychlor 
Toxaphene 
alpha-BHC 
beta-BHC 
delta-BHC 
gamma-BHC 

Metals Analysis 
ArsClliC 

U 

0.00 
26.9 
59.9 
0.00 
265 

765 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
8.74 
0.00 
0.00 
0.00 
0.00 
3.11 
0.00 

1660 

Tbe following prep procedures WCR perfomed: 
PCSriCides 

6.62 132 uglkg 
6.62 13.2 *g 
6.62 13.2 ugnq 
331 6.62 ugkg 
41.4 82.8 we 
6.62 13.2 uglkg 
331 6.62 ug/kg 
6.62 13.2 ugkg 
6.62 132 ugkg 
6.62 132 @kg 
6.62 132 uglkg 
331 6.62 ugkg 
331 6.62 u&kg 
33.1 662 we 
166 331 uglkg 

331 6.62 ugkg 
331 6.62 4~ 
331 6.62 u&kg 
331 6.62 u%kg 

i .;RACE 
_I’ i 

10. JLS 09/17/w 2112 107881 1 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
IO. 
10. 
10. 
10. 
10. 
10. 

485 w-b 2.0 MBL 09117197 2218 107827 2 

Jls 09n5t97 1200 107881 3 
FGD 09/15/97 :I900 1078ti 4 

P 0 Box 30712 l CharJcston. SC 29417 l 3040 Savage Road l 29414 

(803) 556-8171 l Fax 1803) 766-1178 *9709305-05* 
c# Fnnted on recycled paper. 



Ckllt: 

contam 
Project Descnpuon: 

cc: N-Pwcoo197 

GENERAL ESGISEERIYG LABORATORIES 
:Irp!l’:: ‘,‘jd’, : iic’#?lJ~ :t.,r,1 3 : !51O,l for’ :f~nlrJr’r’ni~ Lborrrwy CettiliuIIwr 

STA-~T GEL - EZ 
FL E87156/872su EGZUF 
SC 33 ,,rag\ 
SC 10120 10582 
ls 02934 029s 

Supavtsor of Ship Buiiding dr Converston 
SUPSHIP-Portsmouth Derachmem-Env. 
1899 North Hobson Ave. 
Nod Charleston. South Carolina 29405-2106 
Mr. Bill Hiers 
SUPSHIP-Portsmouth Detachment 

Report Date: September 23.1997 Page ‘of:! 

Sampie ID : SPORTO512-5’ ” 
..” 

Surrogate Recovery Test 

4akfx P8080 
Dibueylchiorendate P8080 

Percent % 

0.00* 
0.00* 

Acceptable Limits 

(45.8 - 148.) 
(30.7 - 143.) 

M = Yvletbod 

Ml 
M2 
,i 3 
14 

;Method-Description 

EPA 8080 
EPA 6010A 

EPA 3550 
EPA 3050 

Notes: 
The quaiifcrs m this report are defmed as follows: 
ND indict that the anaiyre was not detected at a concentrauon grearer than the dctcction limit 
J indicates presence of anaiyte at a concentration kss than he reporting limit (RI+) and grraw than tie ciertctton hit (DL). 
U indicates that the anaiyte was not detected at a concenaarion greater than the detection limit. 
* ~adicates that a quality cortuol analyze recovery is outride of specikd acceptance critcri% 

This dau repon has been prepared and reviewed 
in accordance with General Engineering Laboratories 
standard operating proce&rcs. Please direct 
any questions to your Project Manager. Karen Biakeney at (803) 769-7386. 

\ 
Reviewed By 

P 0 Box 30712 l Charleston. SC 294 17 l 2040 Savage Road l 29414 

(803) 556-8171 l Fax (803) 766-1178 *9709305-g5+ 
c& Prmed on recycled PJPC?. 

_... 



APPENDIX B 

SAMPLE DATA 
SA-9 

..-. i 



GESER.AL EXGISEERISG LXBORXi-ORIES 
:/&!:,:L~ ‘.,u’d\’ : j,cy::c ,I ::,; j ,“:;,),I I/?#- ‘.!n,rl,‘r’,;:; kbooruor~ cerunuIJoal 

STATE cz 4 EPI FL xlls6m294 S747zfs7’5S 
SC 23 
SC :iJ120 :0582 
T . . 32934 029% 

cIient: 

Contact: 
Propx Descnpuon: 

Supervsor of Ship Buiiding k Convasron 
SLX’SHIP-Portsmoud~ Detacnment-Env. 
1899 North Hobson Ave. 
North Charktm. Soud~ Caroiina 29405-2106 
Mr. Bill Hiers 
sUPsHIP-Portsmouth Derachrncnt 

x: NpWCOO197 

Sample ID 
L.&ID 
.MtUXiX 

Date Co&xed 
Data Recewed 
Prictity 
Co1 lector 

Report Date: September 18.1997 

: SPORTO510-3 
: 9709315-01 
: Soil 
: #I13197 
: WI5197 
: Urgent 
: Client 

Page 1 of3 

Parameter Qualifier Result DL RL Lhirs DF Analyst Date Time Bat+ M 

‘7xxr3ct3hle Organics 
F ‘olynrrcfear homarc Hyirocarbom - I6 item 

Acenaphthene U 0.00 
hcenaphrhyiene U 0.00 
Anthracene u 0.00 
Eenzoc atandxacene U 0.00 
Benzotafpyrene u 0.00 
Benzot b)fluoranthene U 0.00 
Benzoc ghi)peryiene LJ 0.00 
Bertzoc kffiuoranthene u 0.00 
Chrysene U 0.00 
Dibenzot ah janthracene U 0.00 
Fiuoranthene u 0.00 
fluomte U 0.00 
lndenoil,2.3-c.d)pyrene U 0.00 
Naphthaiene U 0.00 
Phenanthrcne U 0.00 
Pyrene U 0.00 
.tfethod 8080 - Organoch&rine Peaicider - I9 ix- 
-t.4’-DDD J 34300 
&4,-DDE u 0.00 
-t.4’-DDT 176000 
Aldrirl 42500 
Chiordane 952oooo 
Die&in U 0.00 

f- 
ndostlifan I ” ..-. 0.00 
1dosulfan 11 U 0.00 

., txtdosulfan sulfate U 0.00 
Endrin u 0.00 

1660 3320 ugikg 10. WAM 09/16/97 1413 107869 1 
1660 3320 ugtkg 10. 
1660 3320 ug/kg 10. 
1660 3320 ugfkg 10. 
1660 3320 u&g 10. 
1660 3320 ugkg 10. 
1660 3320 uglkg 10. 
1660 3320 ugikg 10. 
1660 3320 q/kg 10. 
1660 3320 u&g 10. 
1660 3320 ugikg IO. 
1660 3320 ugkg 10. 
1660 3320 u&g 10. 
1660 3320 we 10. 
1660 3320 ugkg 10. 
1660 3320 u&g 10. i 

33300 66600 ugfkg 50000 JLS 09/17,97 10610 107880 2 

33300 66600 q/kg 5OOOo 

33300 66600 uglkg 5OOOcJ 

16700 33300 uglkg 5OOoO 

833000 1670000 ,ug/kg 2OomO 

33300 66600 t&kg 50000 

16700 33300 t&/kg 5OwO 

33300 66600 ujykg SO000 

33300 66600 ug/kg 50000 

33300 66600 UgJkg 5oooo 

PO Box 30712 l Charleston. SC 294 I7 l ‘040 Sav;lge Road l 294 14 

(8031556-8171 l Fax 18031766-1178 



GESERAL ESGISEERITiG L.-iBOR.ATORIES 
:{&!,,::’ ‘;;i:‘( ‘.“r’!:C ,, ‘Y’,, :: ,>: . ,, .,,‘,l,‘r,l:: LabonlW~ Cerluluuoo* 

STATE GEL r Ep!’ ,->. 

FL 97136KZ% EHG:;‘,‘F: 
SC 23. 
SC ;012fJ 10582 
TX 3293 02934 

\_ 

ClirnK Supexvlsor of Ship Building LG Conversion 
SUPSHIP-Porrsmourh Deracnrnenr-Env. 
1899 Norrh Hobson Ave. 
North Charieston SOI+ Carolina ‘94X-2iOh 

Coxuacr: ‘Mr. Biil Hiers 
Royem Descquon: SLJPSHIP-Portsmouth Detachment 

cc: *NPwcoo197 Repon Dale: September 18.1997 Page Zoi3 

Sampie ID : SPORTOS~lO-3 

Parameter Qualifier Result DL RL Units DF .kna.lpt Date Time Batch 11 

En&n ~ciehyic u 0.00 33300 66600 uglkg SlOOO 
Heptactior 246000 66600 133000 ug/kg 3lOOOC’ L-S 09/17/97 0610 107880 2 
Heprachfor epoxicie U 0.00 16700 33300 us/kg 50000 
lMerhoxychlor Ll 0.00 167000 333000 q/kg 50000 
Toxapnene L! 0.00 833000 167oooO q/kg 50000 
alpha-BHC U 0.00 16700 33300 q&g 5oooo 
beta-BHC u 0.00 16700 33300 uglkg mooO ‘. -.. 

d&a-BHC U 0.00 16700 33300 ug/kg SOW0 
gamma-i3HC U 0.00 16700 33300 q/kg 50000 

Metals Analysis 
Al-SerUC J 342 298 500 uglkg 2.0 MBL 09/16/97 1501 107865 3 

The following prep procedures were performed: 
CC/MS BaswNeurrai Csmpounris 
Pesticides 
TRACE 

DDT 09/15/97 1600 107869 4 
J-L!3 09115197 1200 107880 4 
FGD 09/15/97 1900 107865 5 

Comments: 
Revised repon 

Surrogate Recovery Test 

2-Fiuorobiphmyl M610 
Nitrobenzcne-dS M610 
pTe@ertyl-dl4 M610 
XMX PSOSO 
Diburyichiorendare P8080 

Percent% 

0.00+ 
0.00’ 
0.00* 
0.00* 
0.00’ 

Acceptable Limits 

(30.0 - 115.) 
(23.0 - 120.) 
(37.3 - 128.) 
(45.8 - 148.) 
(30.7 - 143.) 

-. .)“c, 

P 0 Box jO712 l Chmiesron. SC 19417 l 2040 Savage Road l 193 I-( 

(803) 536-8171 l Fax (8031766-1178 ‘9709315~018 
I, ca PrmtcLi on rCCvr~-*f ^--=- 



Clienr: 

Contact: 
Project Descnptton: 

GESER.lL ESGIYEERISG L.ABORATORIES 
‘.,‘ffl: ‘::’ “;.; “r’P::.T .I I,,! ., ,,r,,i -I): ,‘. ,,?,,~l’iY,:l 

Idoralnp CCruf~oar 

STAri GEL =- WI 
FL E871%?72~ Es7J72%l4SS 
SC 233 
SC :Oufl ;oss2 
l?i 02934 029% 

Supenxor of Skip Buiidbg 6r Conventon 
SUPSHIP-Portsmouth Detamrnmt-Env. 
1899 Norti~ Ho&on Ave. 
North Charieston 5011th Caroiina 29405-306 
1Mr. Bti Hiers 
SUPSHIP-Ponsmouti Detacnrnenr 

cc: .VPWC%li 97 

Sampie ID 

Repan Date: September 18.1997 

: SPORT05 1 O-3 

Page 3 of 3 

\I = Method .Method-Description 

.%I 1 EPA 8270 

.M 2 EPA 8080 
frl 3 EPA 6010A 
!A4 EPA 3550 
515 EPA 3050 

, he qualifiers in this report are defied as fo~ows: 

ND indiCab-2.s that the anaiyte was not detecred ar a concenu3uon greater than the detection iirnit 
J indicates presence of analyze at a concentration iess than rhe reporttng iimit (RL) and grater dun he defection iid IDL). 
U indicares Lhar rhe amlyre was not detected at a concentratton greater than the derection litniL 
= indicates that a quality control analyte recovery is ours& of spec~tied acceptance cntetia 

This ciao repon has hem prepared and reviewed 
n ammiance with General Engineering Laboratones 
standard operatang procedures. Please direct 
any questions tn your Pro~ecr Manager. Karen Biakmey at (803) 769-7386. 

\ 
Reviewed By 

P 0 BOX X7I1 l Charleston. SC 29417 l 1040 Savage Road l 29414 

t803)556-8171 l FJX 1803) 766-1178 ‘970931sor+ 
m * l D-.-o.” C” rCr~ ,.,.a “?NI 



Climr: 

ConLacr: 
hOJCCL Descnption: 

GEXER.AL ESGISEERISG LXBOR.~TORIES IAbo~Celuti~ ::zp!!!!:’ _._. O:‘<.,$ .: ‘,: j :‘! ;:, ‘I: -1 -.>I,,,,,‘,‘,‘,\, STATE GEL IEPL f-?b 
FL ES71561872~ Esi.c”;s 
SC 233 
SC 1012n 10582 
3 02934 0293-t 

Supervisor oi Ship Buiiding 6r Convewon 
SUPSI-IIP-Porrsmouti Detacnment-Env.. 
1899 No& Hobson hve. 
North Chriesum. South Caroima 29305-2106 
Mr. Bill Hiers 
SUPSHIP-Porrrmourn Deucnment 

cc: *NPwcoo197 

Sample iD 
LabID 
%UiX 

Date Collecrec 
Date Recexvexi 
RiOlity 

Collecror 

Report Dare: September 18.1997 

: SPORT05 101 
: 9709315-02 

- . . : boll 
: @J/13,97 
: 09/15/97 
: Urgent 
: Clienr 

Page 1 of-? 

Parameter Qualifier Result DL RL Units DF Analyst Date Time Batch ii 

Extractable Organ& 
PoLyndear Aromanc Hydrocprbom - 16 Uems 
Acenaphrhene U 0.00 
Acenaphthyiene U 0.00 
Anthrune u 0.00 
Benz01 a~amhracene U 0.00 
Benzoc a pyrene U 0.00 
Benz01 b fluoranmene U 0.00 
Benzor ghi peryiene U 0.00 
Benzoc K fhoranthene U 0.00 
Ci-fpsene U 0.00 
Dibenzoca,h)anthracene U 0.00 
Fluorantnene U 0.00 
Fiuorcne U 0.00 
Indeno(l.2.3-c.d)pyrene u 0.00 
Naphthaiene U 0.00 
Phenanthrene U 0.00 
Pyrene U 0.00 
Method 8080 - Organochkwine Pesiciaks - 19 itemr 

IA’-DDD 53500 
&4*-DDE U 0.00 
44’-DDT U 0.00 
.4h-irin 8580 
Chloraane 206oOOO 
Dieldnn U 0.00 
%dosuifan I u.:. 0.00 

ldosuiian II U 0.00 
ldosuiian sulfate U 0.00 

En&in U 0.00 

658 1320 u&g 4.0 WAMO9/16/97 1444 107869 i 

658 1320 u&g 4.0 

658 1320 ugtkg 4.0 

658 1320 ugikg 4.0 

658 1320 u&kg 4.0 

658 1320 uglkg 4.0 

658 1320 ughg 4.0 

658 1320 u&g 4.0 
658 1320 q/kg 4.0 
658 1320 q/kg 4.0 
658 1320 ugkg 4.0 
658 1320 uglkg 4.0 
658 1320 &g/kg 4.0 
658 1320 ugkg 4.0 
658 1320 q&/kg 4.0 
658 1320 ugfkg 4.0 

6600 13200 q/kg 
6600 13200 u&g 
6600 13200 u&g 
3300 6600 l&kg 

103000 206000 u&g 
6600 13200 q/kg 
3300 6600 @kg 

6600 13200 @kg 
6600 13200 ugkg 

6600 13200 u&g 

too00 J’U 09/17/97 0648 107880 2 
moo 
loo00 
loo00 
2moo 
10000 
10000 AC-h. 
loo00 
loo00 
10000 

P 0 Box x711 l Charleston. SC 194 17 l 2040 Savage Road l ‘94 I-L 

L 803 I 556-8 I7 1 l Fax I 803) 766- I I78 *9709315-02* 
ab p-,. 7J . ...*.. I ..- .“,.. -In,t “.I... 



Chrlr: Supewsor of Ship Building dc ConversIon 
SUPSHIP-Ponunouth Deractienr-Env. 
1899 Norrh Hobson Ave. 

ConLacr: 
Pro~ecr Descnpuon: 

North Charleston Souti Caroiina 29405-2106 
Mr. Bill Hien 

SUPSHIP-Porrsmourh Detachment 

cc: .?JPwc00197 Repon Date: September 18.1997 Page of 2 3 

Sample ID : SPORT05 101 

Parameter Qualifier Result DL RL utlig DF Analyst Date Tinle Batch .M 

Endrm ;iidehyae U 0.00 6600 13200 uglkg 10000 

Heptacirtor U 1750 3300 6600 ug/kg 10000 Ii3 W/17/97 0648 107880 2 
Heptachior epoxlde u 0.00 3300 6600 q/kg lOOO0 
.Llethoxycnior U 0.00 33000 66000 q/kg 10000 
Toxaphene U 0.00 165000 330000 g/kg loo00 
alpha-BHC u 0.00 3300 6600 ug/kg loo00 

U 0.00 3300 6600 uglkg 1OOOo 
11600 3300 6600 ug/kg 1OoOO 

,-&a-BHC U 0.00 3300 6600 ug/kg 10000 
Metals Analysis 

AfStZUC 635 284 476 ugkg 2.0 MBL 09/16/97 1506 107865 3 

The foilowing prep procedures were performed: 
GCNS Baseh’euaai Compounds * 
PestiCldeS 
TMCE 

DDT 09/15/97 1600 IO7869 4 
JLS 09/15,97 1200 107880 4 
FGD 09/15~97 1900 107865 5 

Surrogate Recovery TeSt 

2-nuorobiphenyl M610 
Nirrobenzened5 M610 
pTerphenyi-dl4 M610 
jCMX P8080 
Dibutykhiorendace P8080 

Percent% 

73.0 
49.7 
79.6 
0.00’ 
O.OCP 

Acceptable Liiits 

(30.0 - 115.) 
(23.0 - 120.) 
(373 - 128.) 
(45.8 - 148.) 
(30.7 - 143.) 

Method-Description 

EPA 8270 
WA 8080 

_. .. EPA 6010A -... 
EPA 3550 
EPA 3050 

POBox 307129 Charicston. SC 29-J 17 l ‘040 Savsnc Road l 29414 

(8031556-8171 l Fax (8031 766-l 1X *97(X315-02* 



GESERXL ESGISEERISG L.ABOR.ATORIES Latuu~ cucaicruoar 
:/#rl),- ,‘()‘/“\’ J ::yL“:.y .1 ::” .i :\:, ‘1. ~ %J >” ,,,I T”ii STATE GEL am .-. 

FL EB715618RM E?.7477J&i 
SC 233 
SC :om 10.582 
TX 02934 02934 

Clklt: 

conLacc 
Project Descnpuon: 

Supervsor of Ship Buikiing -5~ Conversion 
SUPSHIP-Poxumouth Detachment-Env. 
1899 North Hobson Ave. 
North Chariesum. South Caroiina 29&5-L106 
,Mr. Bill Hien 
SUPSHIP-Porrrmoutn Detacimenr 

cc: NpwcOo197 Repon Date: September 18.1997 Page 3of3 

Sl = Method 

Sampie ID : SPORT05104 .’ 

Method-Descnptida 
., 

(.i. ,.i ,... , ;.. .: 

,Note.s: 
The quaiifiers in this repori arc defined as foLlows: 
ND indicates LhaL rhe anaiyre was not deteczed at a concenrr~on greater than rhe detecsion LimiL 
J indicates presence of anaiyre at a concennatk 1es.s than the reporting limit (RL) and greater than tie derefcion limit (DL). 
IJ indicates that the anaiyre was not detected at a concentration greater than the detcctbn hit 

xiicafes thar a quality conuoi anaiyte recovery is outside of specified acceptance mimia 

This data report has &en prepared and reviewed 
in accordance with General Engineering Laixratories 
standard operating procedures. Please direct 
any questrons UJ your Project Manager. Karen Blakeney aL (803) 769-7386. 

t .a 

Review& By 

P 0 Box 307 I:! l Charleston. SC 194 17 l lOUI Savage Road l 294 14 
. (8031 556-8171 l Fax (803) 766-1178 *97093 15-02. 

I, 



Clienr: 

Contact: 
Projecr Descnprion: 

Supemsor oi Ship Bui.hii.ng dr Convemon 
SUPSI-IIP-Portsmouth Deracnmen&nv. 
1899 North Hobson Ave. 
Nonh Chariesum Sourh Caroiina 29405-2106 
1Mr. Bill tiers 
SUPSHIP-Porr5mouLh DeLdlmenr 

cc: NpwcOO197 

Sample ID 
LabID 
Malnx 
Date Coilecm 
Date Received 
RiOXiL)J 

Collector 

Report Dare: Seprmnber 18.1997 

: SPORT05 10-5 
: 9709315-03 
: soil 
: 0911387 
: 09/15/97 
: Urgent 
: Client 

Page 1 of3 

Parameter Qualifier Resutt DL RL L’tltts DF Analyst Date Time Batch .%I 

Extractable Organics 
yndear Aromatic Hydrocarbons - I6 Lem 

. .aqhrhene U 0.00 
Acenaphthylene u 0.00 
Anthracene U 0.00 
Bauoc a)anrhracene IJ 0.00 
Benmc a)pyrene U 0.00 
Benzot.b)fluoran&ene u 0.00 
Benz01 ghijperyiene U 0.00 
Benmtklfluorantiene U 0.00 
Chryene U 0.00 
Dibenzor~)anthracene U 0.00 
Ruoranthene U 0.00 
Ruorene U 0.00 
Indenoil,2.3-c.d)pyene U 0.00 
Naphhalene u 0.00 
Phenanthrene U 0.00 
pYr=e U 0.00 
Method 8080 - Organ~~hi~rit~ Perricider - 19 it- 
4.4’-DDD u 0.00 
4,4,-DDE U 0.00 
4,4’-DDT U 0.00 
Aldlin J 22.6 
Chlordane 3980 
Die&in U 0.00 

suifan I u _ -. 0.00 
SIllfan II IJ 0.00 
hfan sulfate U 0.00 

AdTin U 0.00 

166 
166 
166 
166 
166 
166 
166 
166 
166 
166 
166 
166 
166 
166 
166 
166 

333 66.6 qy’kg 50. IIS O9/17/97 Of26 107880 2 

333 66.6 ugkg SO. 

33.3 66.6 ugkg 50. 
16.7 333 urvlcg 50. 

2O8 416 uglkg 50. 

333 t35.6 ug/kg 50. 
l&7. 333 ugkg 50. 

333 66.6 u&g 50. 

333 66.6 ug/kg 50. 

333 66.6 ugkg 50. 

332 ugkg 1.0 WAMO9/16197 1514 107869 1 
332 ug/lg 1.0 
332 u&g 1.0 
332 ugk~ 1.0 
332 ugikg 1.0 
332 @kg 1.0 
332 ugikg 1.0 
332 ugkg 1.0 
332 ugkg 1.0 
332 ugkg 1.0 
332 u&g 1.0 
332 ugikg 1.0 

332 u%kg 1.0 
332 u&g 1.0 
332 u&g 1.0 
332 ugkg 1.0 

(8031 556-8171 l Fax t803) 766-1178 vO9315-03* 

x9? - ~~~~ 



FL E87156K7ZW ES717L’S- 
SC 133 
SC i01M iO582 
-7s 029% 029% 

CliUlC Superflsor oi Sup G.icimg do Conversion 
SUPSHIP-Portsrnourh Deta.cnmenr-En~v. 
1899 Nom Hobson Ave. 

* North Charieston Saudi Caroiina 29405-2106 
conLacc .Mr. Bill Hiers 

Proyzcr Descnption: SUPSHIP-Portszioutn Detachment 

cc: .xPwcoo197 Report Dare: Septemoer 18.1997 Page Zof3 

Sampie ID : SPORT05 10-5 

Parameter Qualifier Result DL RL Unjtr DF .&dy;; Date Time Batch 11 

Enam aidehyae U 0.00 3J.J -LI - 66.6 u&g 50. 
Hepcnior 42.6 16.7 33.3 uglkg 50. JLS 09/17/97 0726 107880 2 
Hepcnior epoxuie LJ 0.00 16.7 33.3 ugkg 50. 
.Metioxychlor U 0.00 167 333 ugkg 50. 
Toxaphene U 0.00 833 1670 ug/kg 50. 
aipha-BHC U 0.00 16.7 333 ugJkg 50. 
beta-BHC U 0.00 16.7 333 ugkg 50. 
‘&a-BHC U 0.00 16.7 333 ujykg 50. 
gamma-BHC U 0.00 16.7 333 ugikg 50. 

Metals Analysis 
AKQ-UC U 280 292 490 uglkg 2.0 ,M.BL iw/16/?37 1511 107865 3 

The following prep procedures were performed: 
GUMS BaseNeutral Compounds 
Pesucicies 
TRACE 

DDT 09/K&97 1600 107869 4 
l-u 09~5197 1200 107880 4 
FGD 09/15/97 1900 107865 5 

Surrogate Recovery Test 

2-Fluorobiphenyi M610 
Nitrobenzened5 M610 
pTerphenyLdl4 M610 
4CMX P8O80 
Diburyichiorendakte P8080 

Percent % 

63.2 
63.0 
84.8 
0.00* 
0.00’ 

Acceptable Limitr 

(30.0 - 115.) 
(23.0 - 12O.) 
(373 - 128.) 
(45.8 - 148.) 
(30.7 - 143.) 

IMethod-Description 

EPA 8270 
EPA 8080 

+ EPA 6010A 
EPA 3550 
EPA 3050 

P 0 Box 30iI’ l Charleston. SC 29-I 17 l 2040 Savage Road l 293 11 

I 803 ) 556-8 Ii I l Fax I d031766- 1 I78 197093 15-03* 
,** _ 



‘. (” 
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Cikllt: 

ConKacL: 
Roya Descnpuon: 

GESER.AL ESGiXEERISG L.ABORXT0RIE.S 
:i?e!!*:ry ‘!‘u’ii .r’L’;I: .,::r) .: ::;,,>,, I,,,’ ,n!nr’-#lt\ 

Supervisor oi Ship auilding dr Convemon 
SUPSHIP-PorLsmouul DrIactienr-Env. 
1899 Nonh Hobson Ave. 
North Chariesmn South Caroiina 29405-2106 
Mr. BiU Hkrs 
SUPSHIP-Ponrmouti Dc~cnrnen~ 

cc: NPwcoo197 

Sampie LD 

Repon Date: Scpcemoer 18.1997 
., _ 

: SPORT05 1 O-5 

Page 3 of 3 

.M = Method .Clethod-De5.cnption 

NoLes: 
Tne quaiiiiers in this report are defmed a~ foUows: 
?dD idica~es tha1 the aruiyre was not deteaed af a conccnation grezer Titan the &tCCdOIl ikit 
J indicazes presence oi ~aiyre at a cor~centra~on ies rhn the reporkg limit (RL) and @am rhan the deteaion Limit (DLL 
U indicates that the amlyre was not deu2ctixi at a concenavion greater ttxan the detcckn hd 

ndicares Lhar a quaiiry connul anaiyte recovery is our5id.e of spccifd acceptance critka. 

This data repon has been prepared and reviewed 
m accordance wirh Generai Engineering Lihoraroties 
standard operaung procedures. Please direct 
my questlons u) your Pro~ecc Manager. Karen Blakeney ar (803) 769-7386. 

Revlcwed Bv 

PO Box 30713* Charleston. SC 294 I7 l 2040 Savage Road l 29414 

~803) 556-8171 l Fax (803) 766-l 178 *9x+3 1 S-03’ 

.r, 



GESERXL ESGINEERISG LXBORXTORIES ~bmlnry ccrurlcuioar 

Chlnt: Supavlsor of Ship Building di Conversion 
SUPSHIP-Portsmouth Desachmenr-Env. 
1899 Noti Hobson Ave. 

Coluacr: 
Projecr Descnpuon: 

Nmh Chariesmn South Caroiina 29405-2106 
&Mr. Bill Hiers 
SUPSHIP-Ponsrnouti Derachmenr 

. cc: NPwcoo197 Repon Dare: September 18.1997 Page 1 of 3 

Sampie LD 
, .,. 

: SPORT05 10-6 
LabiD 
Mamx 
Date ColiecLea 
Dare Received 
PriOriCy 

Coliector 

: 9709315-04 
: soil 
: 099/13/97 
: 09/t5/97 
: Urgeru 
: Client 

-uractabIe Organ& 
dynucku Aromwc Hydrocarbons - 16 item 

/ 
.-xenaphthene U 0.00 
Acenaphthylene U 0.00 
Anthrene u 0.00 
Benz01 a)anrhracene U 0.00 
Benz01 alpyrene u 0.00 
Benz01 b)fluoranrhene u 0.00 
Benzot ghiiperyiene u 0.00 
Benz01 k)fluoramhene U 0.00 
Chrysene u 0.00 
Dibenzo\ah)anthracene U 0.00 
Fiuorarxhene U 0.00 
Fluorene u 0.00 
Indeno( 1.2.3-c.d)pyrene U 0.00 
Naphrhalene U 0.00 
Phenanrhrene U 0.00 
Pyrene u 0.00 
Method 8080 - Orgafwchioriae Perticida - 19 items 

-L-t’-DDD U 0.00 
.&A’-DDE u 0.00 
4.-t’-DDT U 0.00 
.-udrin LJ 0.00 
Chlordme 146 
Dieidrin u 0.00 

dosuifan I u e-: 0.00 
‘osuifan II U 0.00 

.~osul.fan suifate U 0.00 
cndlin LJ 0.00 

164 
164 
164 
164 
164 
164 
164 
164 
164 
164 
164 
164 
164 
164 
164 
164 

6.62 13.2 ugAg 10. JLs 09/17/97 0803 107880 2 

6.62 132 uglkg IO. 

6.62 13.2 ugkg 10. 
331 6.62 u&g 10. 
41.4 828 ug& 10. 
6.62 13.2 u&g 10. 
331 6.62 ug/kg 10. f-h 
6.62 13.2 ugikg 10. 
6.62 13.2 uglkg 10. 
6.62 13.2 ug/kg IO. 

330 ug/kg 1.0 WiiMO9/16/97 1544 107869 1 
330 uglkg 1.0 
330 uglkg 1.0 
330 uglkg 1.0 
330 uglkg 1.0 
330 uglkg 1.0 
330 uglkg 1.0 
330 uglkg 1.0 
330 ugkg 1.0 
330 u&g 1.0 
330 ugikg 1.0 
330 uglkg 1.0 
330 uglkg 1.0 
330 uglkg 1.0 
330 uglkg 1.0 
330 uglkg 1.0 

P 0 Box 30712 l Charleston. SC 294 I7 l 2040 Savage Road l 294 1-t 

(803) 556-8171 l Fax (803) 766-1175 +9709315-04* 
2!% - 



client: Supervisor of Ship Building h Conversion 
SUPSHIP-Portsmouth Detachment-Env. 
1899 Norm Hobson .+ve. 

ConfacL: 

?‘rojecr Description: 

Nor& Charismn. Sowh Cxoiina 29405-2106 
*Mr. Bill Hiers 
SUPSHiP-Pottsmourn Detachment 

cc: Npwcoo197 

Sampie ID 

Report Date.: September la.1997 

: SWRTOS 10-6 

Page 2 of 3 

Parameter Qualifier Resuit DL RL units DF haiyst Date Time Batch 11 

Encirm Yckhyae u 0.00 6.62 13.2 ug/kg 10. 

Heptacnior U 0.00 331 6.62 ug/kg IO. JLS 09/17/97 0803 107880 2 
Heptacnior epoxicie u 0.00 331 6.62 u&g 10. 
.Methoxychlor u 0.00 33.1 66.2 
Toxaphene 

ug/kg 10. 
u 0.00 166 331 tag/kg 10. 

alpha-BHC U 0.00 3.31 6.62 u&g 10. 
U 0.00 331 6.62 uglkg 10. 
U 0.00 331 6.62 ugntg 10. 

gamma-BHC u 0.00 331 6.62 ug/kg 10. 
Mfdals Amllpsis 

AtStiC u 164 289 485 q/kg 2.0 iM.BL 09/16/97 I516 107865 3 

The foilowing prep procedures were performed: 
GUMS Base:Neuual Compounds 
Pesttcides 
TRACE 

DDT 09/15/W 16QO 107869 4 

JLS 09fl5.197 1200 107880 4 
FGD 09/l&97 1900 107865 5 

Surrogate Recovery Test 

2-Fhrorobiphenyl M610 
~Ninnbenzene~ M610 
pTerphenyl-dl4 M6lO 
4cMx P8080 
Dibutylchiorendate P8080 

Percent% 

593 
58.6 
89.9 
O.&P 
0.00’ 

Acceptable Limits 

(30.0 - 115.) 
(23.0 - 120.) 
(373 - 128.) 
(458- 148.) 
(30.7 - 143.) 

.M = klethod 

Ml 
M2 

klethod-Description 

EPA 8270 
EPA 8080 
EPA 6010A -. 
EPA 3550 
EPA 3050 

P 0 Box 307 I1 l Charleston. SC 294 I7 l 3040 Savage Road l 29411 

(803) 556-8171 l Fox (803) 766-1178 ‘9709315-04* 



Clienr: Supervsor of Ship Buiiding dc Conversion 

SUPSHIP-Ponsmoum Deucnmer~-bv. 
1899 North Hobson Ave. 

CoruacL: 

ko~eci Descmpuon: 

North Charkron South Cxoiina i9305-2106 

Mr. Bill Hiers 
SUPSHIP-Portsmourn Detznmenr 

FORIES ~~CelunC ,-+%,, 
--.._- _- -. 
FL E%-IlS6/87294 E37472'57'c: 
SC 233 
SC :01-m 10582 
-lx 02934 LTZPY 

cc: .NPwcoo197 

Sarnpie ID 

Rqorr Dare: September 18.1997 

: SPORTOSlO- ” ’ ’ ‘- 

Page 3 of3 

\I = hletbod Method-Descnptioo 

NoLes: 

The quaiiks m Lhis repon are defined as ~oilows: 
ND inaicates bat rhe anaiyte was not derecred at a conc.cnaaLion grearer than the desecuon LimiL 
J indiczes presence of anaiyre a~ a foncenvtion less ban tie repotig iimir (RL) and grearer than rhe detecuon limit t DL!. 
' 7 i.ncliUreS LhaL the anaiyre was not detected 3L a concentr3Lion grevcr than tie detection ikiL 

imiicales that a quaky conuo1 anaiyre recovery is ourside of specified acceptance crkk 

This data report has been prepared and reviewed 
in accxxdance wirh Genncral Engineering Laboratones 
srandard opeming procedures. Please direct 
my questtons m your,Ro~er hlanager. Karen Blakeney 3~ (803) 769-7386. 

_ .’ i. .- f”--% 

P 0 Box 30711 l Charleston. SC 194 17 l 1040 Savage Road l 2941J 



clkrlr 

Conracr: 
Roya Desmpuon: 

SuperGsor of Ship i3uikiing dc Convcrsmn 
SUPSHIP-Porcsmourh Detbunmt-Env. 
I899 Noti Ho&son AVC. 
North Chaxies~~n. South Caroiina 29405-2106 
Mr. Bill Hiers 
SUPSHIP-Ponsmouti Detachment 

cc: ~~WCOO197 Report Dare: September 18.1997 Page 1 of 3 

Sampie ID : SPORT05 lo-7 
LabiD : 97093 15-M 
.Mamx : Soil 
Date Coilecteci : 09/13r97 
Date Received : 09/15/97 
PriOriry : Urgent 
cc dlecr5r : Clienr 

Parameter Qualifier Result DL RL hits DF AM&Q Date Time Batch M 

ctable Organics 
iynuciear Aromatic Hydrocarboru - 16 itemr 

.*qhthene u 0.00 
Acenaphthylene u 0.00 
iudmcene U 0.00 
B~IIZOI a)anthracene u 0.00 
Benzo( a)pyene U 0.00 
Benm!b)fluoranthme U 0.00 
Benzor ghiiperyiene u 0.00 
Benz01 k)fluoranthene U 0.00 
Chrysene U 0.00 
Dibenzo(a.bnthracene U 0.00 
Fluortiene U 0.00 
Ruorene U 0.00 
hdem( 1.2.3-cd)pyrene U 0.00 
Naphrhaiene U 0.00 
Phetwuhrene U 0.00 

Pyrme U 0.00 
h4ethod 8080 - 0rgMochiorinc Puticider - 19 tiw 
4.4’-DDD U 0.00 
4.4,-DDE J 10.0 
4,4’-DDT U 0.00 
Akirin U 0.00 
Chlordane J 76.7 
Die&in U 0.00 

u -.P’ 0.00 
U 0.00 

6slllfan tuif* U 0.00 
lxuhin U 0.00 

165 330 ugkg 1.0 WAMO9/16197 1614 107869 1 

165 330 Ugntg 1.0 
165 330 U&g 1.0 
165 330 l&g 1.0 
165 330 ug/kg I.0 
165 330 q/kg 1.0 
165 330 u&kg 1.0 
165 330 ugkg 1.0 
165 330 U&8 1.0 
165 330 U&8 1.0 
165 330 uglkg 1.0 
165 330 lag& 1.0 
165 330 u&g 1.0 
165 330 @kg 1.0 
165 330 u&g 1.0 
165 330 ujykg 1.0 

658 132 uglkg IO. JU 09117197 0841 107880 2 
658 132 ug/kg 10. 
658 13.2 ugJkg 10. 
3.29 6.58 ugkg 10. 
41.1 823 up/kg 10. 
658 13.2 ugkg 10. 
3.29. 658 uglkg IO. 
658 13.2 l&g 10. 
658 13.2 t&g 10. 
658 132 ugkg 10. 

(8031556-8171 l hx (8031766-1178 ‘9709315-05* 



GESER.-$L E3GISEERIXG L.\BOR.4TORIES kbm.ulq certui- :!r’p,r,,,c 1::iJ; ; ‘:L~~;‘.y :: ::‘: j .;(;(,,I . ,_ .?T,O,” . 
STATE GEL = E-2 
FL ESllS6/8;?~ Es747zs745s 
SC 33 
SC :0120 la562 
?s 32938 02934 

ciimr: Supmrsor of Ship Build@ & ConversIon 
SUPSHIP-Portsmourh Detachment-Env. 
1899 Noah Hobson Ave. 
Not-b Cfiariesron. Sourh Caroiina 29305-2106 

CorKact: Mr. Bill Hiers 
ROJW Descnpuon: SUPSHIP-Ponrmourh Derzhmenr 

cc: NPwcoo197 Reporr Dare: September 18.1997 Page 2of3 

.,. 
Sampie ID : SPORT05 1 O-7 

Parameter Qualifier Result DL ru Lnits DF Analyst' iate Time Batch .)I 

Encirin aidehyde U 0.00 658 13.2 ugkg 10. 
Heptachior u 0.00 3.29 6.58 ugkg 10. JLS 09/17/97 0841 107880 2 
Hepr.achior epoxlde U 0.00 3.29 6.58 ugAig IO. 

.Metboxychlor U 0.00 32.9 65.8 ugkg 10. 

Toxapnene LJ 0.00 165 329 ugkg 10. 
alpha-B HC U 0.00 3.29 6.58 ugkg 10. 
‘vzm-BHC LJ 0.00 3.29 

Y-7 
6.58 ugkg 10. 

tta-BHC U 0.00 329 6.58 ugkg 10. 
damma-BHC U 0.00 3.29 6.58 ugkg 10. 

Metals tialpsis 
AKeniC U 181 298 500 ugkg 2.0 MBL 09/l&97 1617 107865 3 

The following prep procedures were performed: 
GCMS Base/Neutral Compounds DDT 09/15/97 1600 107869 4 

Pesticides JLS N/15/97 1200 107880 4 

TRACE FGD 09/15/97 1900 107865 5 

Surrogate Recovery Test Percent% Acceptable Lids 

Z-Fiuorobiphenyi 
, .-* 

M610 57.4 (30.0 - 115 .) 
Niuobenzened5 M610 49.5 (23.0 - 120.) 
pTerphenyl-d14 M610 89.6 (373 - 128.) 
4CMX P8080 0.00’ (45.8 - 148.) 
Dibutylchiorendare Pa080 0.00* (30.7 - 143.) 

hi = klethod 
c 

Method-Description 

.M 1 EPA 8270 
AM 2 EPA 8080 

‘3 _ ” EPA6010A L /-- 

EPA 3550 
EPA 3050 

PO Box 10712 l Charleston. SC 29-i I7 l X-W Savage Road l 294 14 

I 803) 556-8 17 I l Fax I 8031766- I 175 i97093 15-05. 

~* 



client: Superwsor oi Ship Buiiding dr Conversion 
SUPSHIP-Ponsmourh Derachmenr-Env. 
1899 Norrh Hobson Ave. 

Comact: 
RoJecr Descnpuon: 

North Charieston, South Caroiina 29452106 
.Mr. Bill Hiers 
SUPSHIP-Portsmouth Detaciunenr 

;c:xPwcoo197 Repon Dare: Seprembn 18.1997 Page 3 of 3 

Sarnpie LD : SPORT05 10-7 

SI = llethod .)lethod-Description 

The quaiifiers m his repon are d :fiie.d a5 ioilows: 
ND indicves bat the analyte was nor dekred at a concentrauon greater than the derection iimir 
J indicates presence of anaiyre at a concentration iess than the rqxztmg limit NL) and grescer than the detection tit (DL). 
’ ’ indicates thar the anaiyre was not detected at a concenaasion grearer than the defection limir 

ldicafes rhar a quaiity conuol malyre recovery is outside of spew acceprance cri&wa 

This dau report has been prepared and reviewed 
‘in accordance with General Engineenng Laborarones 
st;Lnoara operang procedures. Please direct 
my qucsuons TV your Project Manager, Karen Blakeney at (803) 769-7386. 

M \ 
Rcwewed Bv 

PO Box 20711* Chariesron. SC 294 17 ’ ?w !hva~e itodd l ‘9414 

(SO31 556-8171 l Pax (8031766.I IX 
R 

l 97093 Is-OS* 



GESERXL ESGISEERISG L.lBORXTORIES Iaborua* cvrilkrrropr :[<~!:,I::~ ’ . ..‘.7’, , ‘il’(‘U~ . . :,.,I U ‘.‘:.Sli)ll rlll ,‘,,,“,,r’r.r,n STATE GEL ..r Eel 
FL ES7156m294 E37472i874SE 
SC -33 
SC 101x) 105112 
Ts ,32934 0293-i 

-: 

Superwsor oi Ship Buiiding & Conversion 
SUPSHIP-Portsmourn Derafnment-Env. 
1899 North Hobson Ave. 
%nh Chxieston. South Caroiina 29405-2106 
Mr. Bill Hiers 
SUPSHIP-Ponsmouti Derachmenr 

Repon Date: September 18.1997 Page 1 of 3 

Sampie iD 
Lab ID 
.Mti 
Dare Collected 
Date Received 
Rioriry 
Collector 

: SPORT05 1 O-8 
: 9709315-06 
: SoiJ 
: 09/13/97 
: 09/15/97 
: Urgent 
: Clienr 

Parameter Qualifier Result DL 

-‘lrtracrahle Organics 
+vuciear Aromau Hy&ocarbom - 16 hns 

Acenaphrhene u 0.00 
Accnaphthyiene U 0.00 
Anrhrarene U 0.00 
Benzoc a)anthracene u 0.00 
Benzoc arpyrene U 0.00 
Benz01 b)fiuoranchene U 0.00 
Benz01 ghijperyiene LJ 0.00 
Benz01 k)fluorarunene u 0.00 
Chrysene u 0.00 
Dibenzora.h)aruhracene U 0.00 
Fiuorantkne U 0.00 
Ruorem U 0.00 
lndmor 1.2.3~c,d)pyrene U 0.00 
Naphrhaiene U 0.00 
Phenaruhrene U 0.00 

b-e U 0.00 
MeIhd 8080 - Organochiorine Pesricides - 19 items 
4.4’-DDD U 0.00 
4.4.-DDE U 0.00 
4.4’-DDT U 0.00 
Akirin U 0.00 
Chiordane 1710 
Dieidrin U 0.00 
-?dosutfan I u -- ... 0.00 

tosuifan II u 0.00 
Liosuifarl sulfate U 0.00 

lindrin U 0.00 

RL units DF Analyst Date Time Batch M 

7-t 

1630 3260 u&g 10. WAh409/16197 1645 107869 1 
1630 3260 ugkg 10. 
1630 3260 u&g 10. 
1630 3260 ug/kg 10. 
1630 3260 ug/lcg 10. 
1630 3260 ugikg 10. 
1630 3260 up/kg 10. 
1630 3260 ugkg 10. 
1630 3260 q/kg 10. 
1630 3260 ugkg 10. 
1630 3260 ug/lrg 10. 
1630 3260 wk 10. 
1630 3260 u&g 10. 
1630 3260 ugncg 10. 
1630 3260 ug/kg 10. 

1630 3260 u&g 10. 

133 266 q&g 
133 266 ugkg 
133 266 ug& 

66.4 133 ugkg 
830 1660 ugikg 
133 264 w&l 

66:4’ 133 ughcg 
133 266 u%kg 
133 266 wb 
133 266 u&g 

u)(3 JLS w/17/97 0919 107880 2 
200 
200 
200 
200 
200 
200 .f---x 

200 
200 
200 

PO Box ?0712* Charieston. SC 19-I I7 l 2040 Savnge Road l ‘9-t I4 

(803) 55643171 l Fax 18031766-1178 l 9709315-06* 



Clienr: Supemsor oi Ship Building dr Conversion 
SUPSHIP-Porrpnouth Deracnmenr-Env. 
1899 North Hobson Ave. 

conlacc 
Roya Descnpnon: 

North Chariesroh Sourh Caroiina 294052:06 
Mr. Bill Hiers 
SUPSHIP-Poqsmouch Dez&rnenr 

cc: NPWC00197 

Parameter 

Encirm aiciehycie 
Heptrrchlor 
Heprachlor epoxlcie 
!blelhox~cNor 
Toxaphene 
alpha-BHC 

ta-BHC “b 
a-BHC 

gamma-BHC. 
Metals Analysis 

AWXliC 

Repon Dare: Seporember 18.1997 Page 2of 3 

Sample ID : SPORT05 1 O-8 

Qualifier Result DL RL cults DF Analyst Date Time Batch ;M 

U 0.00 133 266 ug/lcg 200 
U 0.00 66.4 133 ugkg 200 JLS 09/17/97 0919 107880 2 
U 0.00 66.4 133 ug/lcg 200 
U 0.00 664 1330 ugl?cg 200 
IJ 0.00 3320 6640 ugkg 200 
U 0.00 66.4 133 ug/kg 200 
u 0.00 66.4 133 ugkg 200 
u 0.00 66.4 133 ugfkg 200 
U 0.00 66.4 133 q/kg 200 

2090 276 463 ugkg 2.0 MBL 09/16/97 1526 107865 3 

The following prep procedures were performed: 
GUMS Base/Neutral Compounti 
Pesticidcs 
TRACE 

DDT 09115/97 1600 107869 4 
JLS 09/15/97 1200 107880 4 
FGD 09/15/97 1900 107865 5 

Surrogate Recovery -i-e53 

2- Fiuoro biphcny 1 M610 
Nitrobenzene-dS M610 
p-Terphenyi-dl4 1M610 
4CMX P8080 
Dibutyichlorendare P8080 

Percent% 

0.00’ 
0.00* 
0.00* 
0.W 
0.00’ 

Acceptable Limits 

(30.0 - 115.) 
(23.0 - 120.) 
(373 - 128.) 
(45.8 - 148.) 
(30.7 - 143.) 

Method-Description 

EPA 8270 

EPA 8080 
EPA 601OA -* 
EPA 3550 
EPA 3050 

P 0 Box 30712 l Charleston. SC 294 I7 l 2040 Savaee Road l , 294 I-) 

(8031 556-8131 l Fax (803) 766-1175 *97093 15-06. 
.e 



client: Supervrsor of Ship Buiiciing d: Conversion 
SUPSHZP-Ponsmoum Dera~hmenr-Env. 
1899 Noti Ho&on Ave. 
North Charierton, Sourh C~oiina 29405-2106 

Comacr: .Mr. Bill Hiers 
Proyxr Desmpuon: SUPSHLP-Pcnsmourn De~~nmenr 

cc: NPwcOO197 Repon Date: September 18.1997 

Sample ID : SPORT05 10-8 

Page 3 of 3 

\I = Method Method-Description 

soles: 
Tile qualifiers m fhi5 reporr are defied as ;‘oUows: 
ND indic~es Lhat tie anaiyte was not derected 3t a toncentrvlon greater rhyl the derecrion iimir 
I indicates presence of analye at a concemmion less than the repotig limit (RIJ and greater rhan the ciececsion limir ( DLJ. 

klicaLes rhaf the anaiyte was not detected at a concenuYion gream fhan rhe detfxxion iimir 
dicates thar a quality conuol anaiyte rccovcry is outside of specified acceprance criteria 

This data repon has been prepared and reviewed 
in accordance with General Engineenng Laboratones 
srandard operaung procedures. Please direct 
my questions LO your Project Manager. Karen Blakcney at (803) 769-7386. 

i.. r-k 

P 0 Box 3(3712 l Charleston. SC 19417 l 1040 Savage Road l 294 14 

(8031556~8171 l Fax 1803) 766-1178 ‘97093 15-M. 



client: Supervisor of Ship Euiiding & Conversion 
sUPsHIp-Ponsmouti DeLadlmenr-Env. 

1899 North Hobson Ave. 

coruact: 

Ro!ect Descnption: 

NULTII Chariesmn. Sourh Caroiina 29405-2106 
1% Bill Hiers 
SUPSHIP-Portsmouth Detachment 

G: ?Pwcoo197 Reporr Dare: September 18.1997 Page i of3 

Sampie ID 
LabiD 
Marrir 
Date Collected 
Date Received 
Prio:ity 
Co11 2cmr 

: SPORT05 1 O-9 
: 9709315-07 
: soil 
:09/13197 

: 09f 15A7 
: Urgent 
: clienL 

Parameter Qualifier Result DL RL Lhits DF Analyst Date Time Batch M 

~iynuciear Aroma& Hydrocarbons - I6 items 
u 0.00 

hcenaphthyiene u 0.00 
Amhracene U 0.00 
Benzoca)antnracene u 0.00 
3enzotarpyrene U 0.00 
Benzor b)fluorantnene u 0.00 
Benzor giripryiene Ll 0.00 
Benzor kjfluorantixzte u 0.00 
Chrysene U 0.00 
Dibenzoi a.i&nthr;tcene u 0.00 
Ruoranthene U 0.00 
Ruorene U 0.00 
kknoi 13.3~c.d)pyrene U 0.00 
Naphthalene U 0.00 
Phenmrbrene U 0.00 
Pyre= U 0.00 
Mdod &l&O - Organochlork Pestici& - 19 &m 
+I’-DDD 80.8 
4,4’-DDE u 0.00 
44’-DDT 204 
Aldrin 9.90 
Chlordane 910 
Die&in U 0.00 
%iosuifan I u _ -. 0.00 

plifan li U 0.00 
xulfan suifate U 0.00 

ddrin U 0.00 

164 
x64 
164 
164 
164 
164 
164 
164 
164 
164 
164 
164 
164 
164 
164 
164 

6.62 13.2 ugfkg lo. JI.,s 09/17/97 0957 107880 2 
6.62 13.2 uglkg 10. 
33.1 66.2 uglkg 50. 
331 6.62 ugfkg 10. 
41.4 82.8 u&g 10. 
6.62 13.2 u&kg 10. 
331. 6.62 ugkg 10. 
6.62 13.2 @kg 10. 
6.62 132 ugkg 10. 
6.62 132 q/kg 10. 

330 ug/kg 1.0 WAMO9/16/97 1715 107869 I 
330 uglkg 1.0 
330 u&g 1.0 
330 ugkg 1.0 
330 L&kg !.O 
330 uglkg 1.0 
330 uglkg 1.0 
330 ugfkg 1.0 
330 uglkg 1.0 
330 ugfkg 1.0 
330 u&g 1.0 
330 ugkg 1.0 
330 ugfkg 1.0 
330 LLg/kg 1.0 
330 ugkg 1.0 
330 ugfkg 1.0 

PO Box 3Oi1l* Charleston. SC 29417 l 2040 Savane Road l 294 I .t 

t8031556-8171 l Fax t803\766-1178 
*e 



GESERXL EXGIYEERISG L.ABORXTORIES Lbcwuor* c-, 
‘*It.e!!,::. ‘!,‘,d. , ,.r‘P27 .b ‘.” J i’,y,,,R TOi . :1’,1~,“‘,~,, STA’E GEL n .2- npI FL xn56/x7.2~ Es747m.e .a 

SC 33 
SC :onil 10512 
Ts 32934 02934 

CliUX Supervisor oi Ship auiiding dc Conversion 
SUPSHIP-Ponsmoutn Detacnment-&v., 
1899 North Hobson Ave. 
,North Charieston. South Caroiina 29405-2106 

ConLacr: *Mr. Bill Hiers 
Project Descripuon: SUPSHIP-Porwnoutn Detz&ment 

cc: NPwcOO197 Repon Date: September 18.1997 Page 2 of 3 

Sampie ID : SPORT05 10-9 

Parameter Qualifier Result DL RL CJlits DF Analyst Date Time Batch Sl 

Endrin aidehyde U 0.00 6.62 132 q/kg 10. 
Heptactior LJ 0.00 331 6.62 q/kg 10. LS 09/17/97 0957 107880 2 
Heptafhlor epoxide U 0.00 331 6.62 ugtkg !O. 
Merhoxychlor U 0.00 33.1 66-2 ugtkg 10. 

Toxaphene U 0.00 166 331 u&g IO. 
alpha-BHC U 0.00 331 6.62 u&g 10. 
‘-era-BHC U 0.00 331 6.62 u&g 10. P, 

Ita-BHC U 0.00 331 6.62 ugIkg 10. 
damma-BHC U 0.00 3.31 6.62 q/kg 10. 

Metals Analysis 
AE..ZliC 604 284 476 ugtkg .2.0 MBL 09/16/97 1531 107865 3 

The following prep procedures were performed: 
GUMS BaselNeuuai Compounds 
Pcsucicies 
TRACE 

DDT 09/15/97 1600 107869 4 
JLs 09/15/97 1200 107880 4 
FGD 09/15/97 1900 107865 5 

Surrogate Recovery Test 

2-Ruorobiphenyl M610 
Nitrobenzened5 M610 
gTerphenyLd14 M610 

4CMX P8080 
Dibutyichlorendate Pa080 

Percent ok, 

685 
62.8 
84.1 
0.00* 
0.00* 

Acceptable Limits 

(30.0 - 115.) 
(23.0 - 120.) 
(373 - 128.) 
(45.8 - 148.) 
(30.7 - 143.) 

kl = Slethod 

M 1 
M 2 
“3 

t 
J 

_. .. 

Method-Description 

EPA 8270 
EPA 8080 
EPA 6010~ -.‘. 
EPA 3550 
EPA 3050 

PO BOX 30711* Charleston. SC 29417 l 2040 Savage Road l 29414 

I 8031 556.8 171 l Fax (803) 766- 1 I78 l 97093 15-07* 



R .- ES7156/8729J EjiGL'S'SE 
SC 233 
SC ;a120 LO582 
-3 02941 029% 

Clienr: Supervsor of Ship Buikiing dr Converston 
SUPSHIP-Portsmouth Detacmnent-Env. 
1899 Nonh Hobson Ave. 

ConLaw 
h0~e.c: Descnpuon: 

Notlh chariesron south caroiina 29405-2106 
Mr. Bill Hien 
SUPSHIP-Pcrtsmouth Deraciunent 

c;: NPWCG0197 Repon Date: September 18.1997 Page 3 of 3 

Sampie ID : SPORT05 10-9 

TV = blethod !vlethod-Description 

NoIes: 
The quaiikrs m ti report are deiined as follows: 

/ m indicates L&IL the anai.y~e was not detected ac a concenaation greater than the detecdon iimit 

J indicates presence of analyte at a concentration iess than the reponing &nit (RL) and greater than be detecaon limit (DL). 
U indicates that the anaiyte was not detected at a concentration greater than the detection limir 

,~iCa~Srhata~uali~COn~i~~yter~ovgyisoutside Ofspcci&daC~~eC!iI.eti& 

This dau repon has been prepared and reviewed 
in accordance with Generai !$neerirtg Laborarnries 
swdard operating prccedures. Please direct 
any quesuons LO your Project Manager. Karen Blakeney at (803) 769-7386. 

PO Box ;0711 l Charleston. SC 294 I7 l 2040 Savage Road l 294 IJ 

(8031 556-8171 l Fax (8031766.1178 ‘9709315-07* 

2% - 
- 



Cl&X: 

ConLacr: 
hOJ2Ct Dcscnpuon: 

cc: NPwcoo197 

Supervisor of Ship Building 8-2 Convpon 
SUPSHIP-Porrsmourh Detachmem-Ew. 
1899 Nonh Hobson Ave. 
Noah Chariescon South Caroiina 29405-2106 
Mr. Bill Hien 
SUPSHIP-Porumourh Derachment 

Report Date: Sepmber 18.1997 

% 
!0120 10582 
02934 02934 

Page 1 of 3 

ParYamerer 

Sampie LD 
LabID 
Mtix 
Da Coilecred 
Date Received 
RiOriQJ 

c01ieaor 

Qualifier Result 

: SPORT05 IO-10 
: 9709315-08 
: soil 
: 09/13l97 
: 09/15/97 
: Urgeru 
: Client 

DL RL uniti DF Analyst Date Time Batch M 

l?xtractabie Organics 
‘olynudear Aromcuu I-Iydrocarbom - 16 irem 

Acenaphthene U 0.00 
Acenaphrhylene u 0.00 
.Amluacene U 0.00’ 
Benzoc a)amhracene U 0.00 
Benzoc ajpyrcne U 0.00 
Benzor b)fluoranthcne u 0.00 
Benzorghi$erylene u 0.00 
Benz01 k Goranrhene U 0.00 
Chrysene U 0.00 
Dibenzoc ti)anchracene u 0.00 
Ruoranchene U 0.00 
Fiwrene U 0.00 
Indeno( 1.2.3~c.d)pyrene U 0.00 
Naphrhalene U 0.00 
Phenanrixene U 0.00 
Pyrae U 0.00 
Meshod 8080 - Orgatwchiorine Pesricider - I9 irem 

4,4’-DDD U 73.7 
4,4.-DDE U 0.00 
4,4’-DDT U 0.00 
.u3rin U 0.00 
Chlordane 2060 
Die&in U 0.00 
%ldosulfan I u 2 0.00 

1dosulfan II U 0.00 
.ldclsulfan sulfate U 0.00 

Endrill U 0.00 

1630 3250 ugkg 10. WAMO9/16/97 1745 107869 1 
1630 3250 ugkg 10. 
1630 3250 @kg IO. 
1630 3250 ugkg 10. 
1630 3250 uglkg 10. 
1630 3250 uglkg 10. . 
1630 3250 ugkg 10. 
1630 3250 ugikg 10. 
1630 3250 ugikg 10. 
1630 3250 w& 10. 
1630 3250 uglkg 10. 
1630 3250 uglkg 10. 
1630 3250 lag/kg 10. 
1630 3250 u&g IO. 
1630 3250 u&g 10. 
1630 3250 ugikg 10. 

132 263 WJb 
132 263 wk3 
132 263 ugtkg 

65.8 132 u&g 
823 1650 ug/kg 
132 263 wk 

658 132 q/kg 
132 263 wk3 
132 263 ugflcs 
132 263 w34 

ux) Jl.,s 09/17/97 1035 107880 2 
200 
200 
200 
200 
200 
200 . 
200 
200 
200 

PO Box 30711* Charleston. SC 294 I7 l 2040 Savage Road l 1% I4 

(803) 5564171 l Fax t8031766-1175 
e a . la-..... . .^ __..,_,. . ..U. 



client Supemsor of Ship &Wing dr Conversion 
SUPSHIP-Ponrmouth Derachmenr-Env. 
1899 Norrh Hobson Ave. 

conlacc 
Rojecr Dercnption: 

Nom Charlesron. South Caroiina 29405-2106 
Mr. BiSl Hien 
suPsHLp-Porcsnourh DeIachment 

cc: .NPwcOO197 

Sampie ID 

Repon Date: September 18.1997 

: SI’ORTO510-10 

Page 5of 3 

Parameter 

En&in aideiqae 

Hep~hiOr 
Hepwr,or epoxicie 
Merhoxydor 
Toxapnene 
alpha-B HC 

+nrna-BHC 
Metals Analysis 

ABfZllC 

Qualifier 

U 

U 
U 
U 
U 
U 
U 
J 

U 

Result DL RL units DF Analyst Date Time Batch M 

0.00 132 263 u&g 200 

0.00 65.8 132 u-&g 200 J-U 09/17/97 1035 107880 2 

0.00 . 65.8 132 ug/kg 200 
0.00 658 1320 ugntg 200 
0.00 3290 6580 ugjkg 200 
0.00 65.8 132 ug/kg 200 
0.00 65.8 132 q/kg 200 
73.7 65.8 132 u&g 200 

0.00 65.8 132 u#kg 200 

24900 279 467 ug/kg 2.0 MBL 09116197 1546 107865 3 

The following procedures were prep performed: - _. 

GCMS Base/Neutral Compounds DDT 09/15/97 1600 107869 1 
PesucXies IL.5 !I9)9/15197 1200 107880 4 
TRACE FGD 09/15/97 1900 107865 5 

Surrogate Recovery 

2-Fiuorobiphenyl 
Nitrohenzened5 
pTerphenyI-dl4 
4a4x 
Dibutylchiorendate 

Test 

M610 
M610 
M610 
P8080 
Pa080 

Percent% 

0.00* 
0.W 
0.W 
0.W 
0.W 

Atttptable Lida: 

(30.0 - 115.) 
(23.0 - 120.) 
(373 - 128.) 
(45.8 - 148.) 
(30.7 - 143.) 

.%I = Slethod 

LM 1 

M 2 

.Mtthod-Description 

=A 8270 
EPA 8080 

‘43 

f-! 
_. -’ EPA 6010~ + .- 

@A 3550 
EPA 3050 , 

POBox :0;11* Charleston. SC 294 17 l 2040 Savage Road l 294 I-t 

(8031 556.8171 l Fax (8031766-l 178 897093 15-088 



Cknr: 

Conracr: 
Pro~ecr Descnpuon: 

Supervuor oi Ship Buiiding dr Ccnverston 
SUPSHKP-Portsmouth Detacnment-Env. 
1899 North Ho&on Ave. 
North Chrieaton. South Carolina 294052106 
Mr. Bill Hiers 
SUPSHLP-Ponsmoulh Detachment 

cc: .x-Pwcoo197 Report Date: September 18.1997 Page 3 of 3 

11 = Methlla 

Sampie LD : SPORT05 lo-10 

MerhocMkscrtpdon 

Notes: 
The qu3iifiers in hi5 report are defined as foilows: 
ND indicates Lhat the dyte was not detected at a concentration greater than the derection iimit 

J indicates presence of analyte at a concentration less than the reportmg limit (RL) and greater than the detection lim.it CDL). 
U indicates that the analyte was not detected at a ~oncenaasion grtvrr than the detection iimir 

‘ndicates that a quaky control anaiyte recovery is outside of specified Axeprance criteria 

‘Ihis data report has been prepared and reviewed 
in accordance with General Engineering L&ratories 
sranaard operating procedures. Please direct 
any quemons to your Project Manager. Karen Blakeney a~ (8031769-7386. 

PO Box 20711. Charieston. SC 294 I7 l ‘0-W Savage Road l 29414 

(803) 556-8171 l Fax 18031766-1175 *9709315-08. 
e 



ClkX: Supavsor or‘ Ship B&ding B Cunvasion 
SUPSHIP-Porrsrnourh Derachrnenr-Env. 
1899 North Hobson Ave. 

Coruacr: 
Project Descnpuon: 

North Chariesron Sourh CYoiina 294X-2106 
Mr. Bill Him 
SUPSHIP-Ponsr;loum Detachmenr 

cc: Npwcoo197 

Sampie ID 
LablD 
Malnx 
Date Cokcrcd 
Dare Received 
Riorig 

Cokcxor 

Repon Dare: September 18.1997 

: SPORT05 lo- 11 
: 9709315-09 
: soil 
: WI3197 

: 09/15/97 
: Urgent 
: cliem 

Page 1 of 3 

Parameter Qualifier Result DL RL units DF .bltyst Date TLmc Batch ;Cr 

~xlractble Organics 
ynuclear aromatic Hydrocarbons - 16 items 

.+.enaphrhene u 0.00 
Acenaphrhyiene LJ 0.00 
Anthracene U 0.00 
Benzor a)andxtcene U 0.00 
Benzoc a jpyrene U 0.00 
Benzol bjfluoranthene U’ 0.00 
Benzot ghijperyiene u 0.00 
Benz01 kjfluoranchene U 0.00 
Chrysene U 0.00 
Dibenzotahjanchracene U 0.00 
Ruoraxxhene U 0.00 
Ruorene U 0.00 
indenoi 1.2.3 -c.djpyrene U 0.00 
Naphthalene U 0.00 
Phenanrhrene U 0.00 
pYr== U 0.00 
Method 8080 - Organochiorine Pesticida - 19 item 

J.4’-DDD U 0.00 
4,4,-DDE U 0.00 
A.?‘-DDT U 0.00 
xldrin U 0.00 
Chlordane J 48.8 
Die&n U 0.00 
‘wkx.ulfan 1 u . 0.00 

u -’ 0.00 
U 0.00 
U 0.00 

332 
332 
332 
332 
332 
332 
332 
332 
332 
332 
332 

332 
332 
332 
332 
332 

6.60 13.2 wk 10. IL3 09/17/97 1113 107880 2 

6.60 132 q/kg 10. 
6.60 13.2 ug/kg 10. 
3.30 6.60 q/kg 10. 
413 825 ug/kg 10. 
6.60 132 wb 10. 
330 6.60 q/kg 10. 
6.60 132 usflcg 10. 
6.60 132 u&g 10. 
6.60 132 uglkg 10. 

664 ugfkg 
664 w&z 
664 u&g 
664 ugkg 
664 u&g 
664 yykg 
664 q/kg 

664 wk 
664 u&k 
644 ug/kg 
664 ug/kg 
664 u&g 
664 ugjkg 

664 ugkg 
664 u&g 

644 wb 

2.0 WAMO9/16197 1816 107869 1 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 

2.0 
20 
2.0 
2.0 
2.0 

P 0 Box 30712. Charleston. SC 194 I7 l 2040 Savage Road l 19414 

(803) 556-8171 l Fax (803) 766-1178 l 970931509* 



XC 133 
SC :onn ’ lox! 

Client: Supewsor of Ship Buiiding di ConversIon 
SUPSHIP-Portsmourh Decachrnenr-E?v. 
1899 Noti Hobson Ave. 
Nod Cbksmn South Carolina 29405-2106 

Cozuact: Mr. Bill Hiea 
Fro~ecr Descnption: SUPSHIP-Ponsrnouti Deuchrnenr 

cc: .XPWCOOl97 Repon Dare: September 18.1997 Page 2of 3 

Sampie LD : SPORT05 10-l 1 

Parameter Qualifier Result DL RL L’nik DF .%nalys~ Date Time Batch >I 

En&n diehyde U 0.00 6.60 13.2 wkg 10. 
Heprachior u 0.00 330 6.60 uykg 10. JLS 09/17/97 1113 107880 2 
Hepacnlor epoxide u 0.00 3.30 6.60 uglkg 10. 
.Merhoxyctior U 0.00 33.0 66.0 ug/kg 10. 
Toxaphene U 0.00 165 330 ugikg 10. 
alpha-BHC U 0.00 330 6.60 ug/kg 10. 

beta-BHC 9.04 330 6.60 q/kg 10. ./1 
leica-BHC 7.69 330 6.60 q/kg 10. 
gamma-BHC U 0.00 330 6.60 ugikg 10. 

Met& Analysis 
kSClllC U 144 287 481 uvkg 2.0 MBL 09/16/97 1551 107865 3 

The following prep procedures were performed: 
GUMS Base/Neuuai Compounds 
PesLiClrieS 
TRACE 

DDT 09/15A7 1600 107869 4 
JLS 09/15/97 1200 107880 4 
FGD 09/15/97 1900 107865 5 

Surrogate Recovery Test 

2-Fiuorobiphenyl M610 
Nitmbenzcned5 M610 
p-Terphenyl-d14 M610 
4CMX p8080 
Diburylchiorendate P8080 

Percent% 

68.4 
57.1 
96.7 
0.00* 
0.00’ 

,. 
Acceptable Limits 

.’ a (30.0 - 115.) 
(23.0 - 120.) 
(373 - 128.) 
(45.8 - 148.) 
(30.7 - 19.) 

.M = Method 

Ml 
IM 2 
M3 

‘4 

5 

Method-Description 

EPA 8270 
EPA 8080 
EPA 6010A j 
EPA 3550 
EPA 3050 

POBox 30712. Chariesron. SC 19-l I7 l 2040 Savage Road l 19414 

(803) 556-8171 l Fax (803) 766-1178 ‘97093 15-w 
e D’,“,<y ,,” ,.r.,?-,n.4 -.T)V- - 



GESER.-iL E~GISE~~i~G LXBORATORIES Libow crrunauonr 

clienr: Supervuor of Ship Btuiding eic Convmmn 
SUPSKIP-Ponsmouri~ DetaEhmenr-Env. 
1899 Nonh Hobson Ave. 
North Chariesron South Caroiina 294X-2106 

Contacr: Mr. Bill Hiers 
Ropzr Descnpuon: SUPSHIP-Ponrmoum D+ucrmenr 

cc: .NPwcoo197 Report Dare: Sepmixr IS. 1997 

Sampie LD : SPORT05 IO- 11 

Page 3 oi3 

)I = Method Slethod-Dscnption 

Notes: 
Tne quaiiiiers m this report are defmed y ioUows: 
.‘D indict bar the anaiyle was not deterred at a concenaauon greater tian the detection limit 

J indicates presence oi anaiyre at a concenuaxzon iess rhan the reporting limit (RL) and greater ban the detection hiL CDL). 
&ares rhat rhe anaiyte was not detec2.d al a concenution greater than the detection limif. 
cafes that a quaky conrrnl anJyu recov~ is ouuide oi SpeciEed acceptance criteria. 

This data report has been prepared and reviewed 
in accordance with General Engineermg Laborarones 
Srandard operaring procedures. Please direct 
my quesuons to your Project Mwcr. Karen Blakeney at I 803) 769-7386. 

. ..T 

PO BOX 30712 l Charleston. SC 294 I7 l lojo Savage Road l 294 I J 

(8031 5564171 l Fax (803) 766-1178 *9ao9315-09. 



Climr: 

Conracr: 
Projefr Description: 

Supervisor oi Ship Buiiding dr Conversion 
SUPSKIP-Ponrmourh Derachrnmr-Env. 
1899 Nonh Hobson Ave. 
North Chariesron. South Carolina 294052106 
Mr. Bill Hiers 
SUPSHIP-Porrsmourn Detadmmt 

cc: Npwcoo197 

Sample ID 

LabID 
.Mauix 
Dare Collected 
Date Received 
RiOliQJ 

Report Date: September 18.1997 

: SPORTO510-12 
: 9709315.10 
: soil 
:09/13/97 
: Owl5197 
: Urgent 

Page 1 of 3 

Parameter 

CoIlecror 

Qualifier Result 

: Client 

. ..a*” . ‘. ). 
DL -‘m u& .- DF iSsdgst Date Tic ktch .$I 

Extractable Organies 
‘olynuclear Aroma& Hydmcarbom - 16 item 

Acenaphdune LJ 0.00 
Acenaphthyiene LJ 0.00 
Anthracene u 0.00 
Benzo(a)amkacene u 0.00 
Benzoc apyene U 0.00 
Benzof b)fluora.nthme U 0.00 
Benzoc ghi)peryiene LJ 0.00 
Benzoc k)fluoranmme U 0.00 
Chrysene U 0.00 
Dibenzo(a.h)anthracme U 0.00 
Fhoranrhme U 0.00 
Fluorene U 0.00 
Indeno( 1.23-c.d)pyrenc u 0.00 
Naphthalene U 0.00 
Phenanthrme U 0.00 
Pyrme U 0.00 
Methai 8080 - OrgMoch&rinc Pestic~ - I9 kemr 

4.4’.DDD U 0.00 
4.4.-DDE U 0.00 
4.4’.DDT U 0.00 
Aldrin U 0.00 
ChIordane U 0.00 
Die&in U 0.00 
=.ndosulian I u ..-- 0.00 

Kiosulfan II U 0.00 
.ldosuifan suliau U 0.00 

Endlin U 0.00 

331 
331 
331 
331 
331 
331 
331 
331 
331 
33l 
331 
331 
332 
331 
331 
331 

6.62 132 ugkg 
6.62 132 ugkg 
6.62 132 ug/kg 
331 6.62 ugkg 
41.4 823 w& 
6.62 132 u&g 
x3-1 6.62 ugkg 
6.62 132 u&g 
6.62 132 uglkg 
6.62 132 u&g 

662 ug/kg 2.0 W~MO9/16/97 1846 107869 1 
662 ugkg 2.0 
662 ugkg 2.0 
662 q/kg 2.0 
662 q/kg 2.0 
662 u@?q 2.0 
662 uplkg 2.0 
662 u&g 2.0 
662 uglkg 2.0 
662 u&g 2.0 
662 @kg 2.0 
662 ugPcg 2.0 

6672 w&s 2.0 
662 u&g 2.0 
662 u&g 2.0 
662 ug/kg 2.0 

IO. JZS 09/17/97 1150 107880 2 
IO. 
10. 
10. 
10. 
IO. 
10. f--x 
10. 
10. 
10. 

(803)556-8171*Fax(803) 766-1178 ‘97093slo+ 
a _.- --- p , D..“,C4 nn r.r..ra.r( I,“.. _ .._.-.- -.- .-- _ -. 



i- 

GESER.AL ENGISEdtiIf-G t.~BOR.Al-ORIES 

client: Superwar oi Ship i3uilding dr Conversion 
SUPSHIP-Ponrmourh Desachrnenr-Env. 
1899 Nonh Ho&on Ave. 

Conracr: 
Pr~pzc: Dwznpuon: 

North Chariesron South Carolina 29405-2106 
IMP. Bill Hiers 
SUPSHIP-Porrsmourn Derachmenr 

cc: Npwcoo197 

Sample ID 

Report Date: September 18.1997 

: SPORTOS10-12 

Page 2of3 

Parameter Qualifier Result DL RL Units DF .4naiyt Date Time Batch Sl 

Enurm aidchyae 
Heptachior 
HepLafnior epox~de 
.Llelhoxycblor 
Toxaphene 
aipha-BHC 
bera-BHC 

$a-BHC 
,amma-BHC 

m?tals Analysis 
‘USRUC 

u 0.00 6.62 
u 0.00 331 
c 0.00 331 
U 0.00 33.1 
IJ 0.00 166 
LJ 0.00 331 
u 0.00 331 
U 0.00 331 
U 0.00 333 

u 223 298 

13.2 u&is 
6.62 ugikg 
6.62 ugkg 
66.2 @kg 

331 ug/kg 
6.62 ugtkg 
6.62 ugikg 
6.62 ugflrg 
6.62 uglkg 

500 ugkg 2.0 MBL 09/16/W 1556 107865 3 

10. 
10. JLS 09/17/97 1150 107880 2 
10. 
IO. 
10. 
10. 
10. 
10. 
10. 

The following prep procedures were performed: 
GUMS BaseMeuud Compoundr 
Pesuctdes 
TRACE 

DDT 09/15197 1600 107869 4 
JLS 09/15/97 1200 107880 4 
FGD 09/15/97 1900 107865 5 

Surrogate Recovery 

?-Fiuorobiphenyl 
Nitrobenzened5 
pTerphenyi-d14 
lCMX 
Dibutylchiorendare 

Test 

M610 
M610 
M610 
P8080 
P8080 

Percent% 

68.9 
573 
158.+ 
0.00* 
0.W 

Acceptable Limits 

(30.0 - 115.) 
(23.0 - 120.) 
(373 - 128.) 
(45.8 - 148.) 
(30.7 - 143.) 

M = .Method 

?A 1 
M2 
\I 3 

2 
j 

!kfethod-Description 

EPA 8270 
EPA 8080 
EPA 6010A - 

EPA 3550 
EPA 3050 

PO BOX 3071~ l Charleston. SC 294 I7 l 2040 Savaee Road l 294 I4 

f803)556-8171 l Fax(803)766-1178 +97093 15- 1 o+ 
* 



CiienL: Supervisor oi Ship Euiidmg d: Conversion 
SUPSHIP-Ponsmoutn DeLafilmeX-Env. 
1899 North Ho&on Ave. 
North Charieston. SourA Cxoiina 294052LO6 

ConIacL: tMr. Bill Hiers 
Proyxr Descnpnon: SUPSHIP-Porrsmourn Dau.ciune~~t 

cc: NPWC00197 Repan Da=: September 18.1997 Page 3 of 3 

Sample II3 : SPORTOSlO-12 . 

\l = Mrthcxl Method-Description 
. . . 

Notes: 
The qutifiers in tis rcporr are defied 3s follows: 
ND inci1c3fe.s rhar me 3naiyre was nor detfxted aL a concenrrauon grearer than the detection LimiL 
J indicates presence of maiyte at a concenuation less rixm the reporting limit (RI+) and grearer than the detection bmir IDL:. 
U indicates thar the anaiyre was nor detected at a concennaLlon greater than the detection iimi~ 

indicates tiara quaiiry control anaiyte recovery is outside oi specified acceptance criteria 

This data report has been prepared and reviewed 
in accordance with General Engineering Labrarones 
standard operaung procedures. Please direct 
my qucst:ons to your Proyzst Manager, Karen Blakeney 3~ t 803) 769-7386. 

_ -. -. X--N 

? 0 Box Xi12 * Charieston. SC 29417 l 1040 Savage Road l 293 1-I 

(8031556~8171 l Fax (8031766-1178 *9709315-W 
e ,, ..- .-__c -. L . I..-.. . ^ .^ ^_._ 



Chit: Supencscr oi Ship Building & Csnversum 
SUPSHIP-Porrsmourn DeraEhmenr-Env. 
1899 Norm Hobson Ave. 

COllLiXX 
ho~ec: Descnpuon: 

North Chariesron. South Carolma 29305-2iO6 
.Mr. Bill Hien 
SUPSHIP-Ponsmouti Detachment 

cc: NpWCOOI97 

Parameter 

Report Date: Sepremner 18.1997 Page 1 of 3 

Sampie ID : SPORT05 10-13 
L&ID :9709315-i: 
MiUliX : Soii 
Date Coilrccec : 09/13/97 
Dare Recerven :09/15/97 
RiOtiry : Urgent 

Collector : Client 

Qualifier Result DL RL Units DF Analyst Date Tiie Botch 51 

tmctable Organics 
$v~~ie~ A~O~OSU Hydrocarbons - 16 item 

Acenaphthene u 0.00 
Acenaphtiylene u 0.00 
iimhracene U 0.00 
Benz01 a)anthracene U 0.00 
Benrot a lpyene u 0.00 
Benzo~ b)fluoranrhene U 0.00 
Beruoc phi jperyiene u 0.00 
Benz01 k)fluoranmene IJ O.Cil 
Chrysene U 0.00 
Dibenzoc a.h)antiacene U 0.00 
Ruoramhene U 0.00 
Ruorene U 0.00 
Jndenor 1 .U-c.d)pyrene U 0.00 
lNaphthalene 1480 
Phenanticne U 0.00 

b-e U 0.00 
Paz&ion methyl U 0.00 
lMethod8080-Org~cirlorinePesricider- 19irem 
G-t’-DDD J 11.5 
IA’-DDE U 1.79 
AA’-DDT 123 
hidlin U 1.46 
Chlordane J 69.7 
'iehirh u .-. 0.00 

sulfan I U 0.00 
.dosuifan II U 0.00 

Endosuifan sulfate U 0.00 

166 331 ligjkg 1 .O RLC 09/18/97 0913 107869 1 
166 331 ugncg 1.0 
166 331 ugikg 1.0 
166 331 Q/kg 1.0 
166 331 ug/kg 1.0 
166 331 uglkg 1.0 
166 331 ugtkg 1.0 
166 331 ugtkg 1.0 
166 331 ugkg 1.0 
166 331 ugikg 1.0 
166 331 IQ/kg 1.0 
166 331 ug/kg 1.0 
166 331 ugkg 1.0 
166 331 UpJkg 1.0 
166 331 w&g 1.0 
166 331 ugtkg 1.0 

830 16.6 ug/kg 10. JL.S 09/17/97 1306 107880 N 

6.61 133 ugtkg 
6.64 13.3 ugkg 
6.64 13.3 uglkg 
3.32 6.64 ugtkg 
415 83.0 ugtkg 
664 133 uglkg 

332 6.64 ugkg 

6.64 133 ugfkg 

4.64 133 uglkg 

10. JL.5 09117/97 1306 107880 2 
10. 
IO. 
10. 
10. 
10. 
10. 
10. 

PO Box 10712 l Chxlewon. SC 29417 l XMOSavage Road*19414 

1903~556-8171 *Fax 18031 766-1175 
2% - 



clierlr: 

contacr: 
kOJeL Description: 

cc: Npwcoo197 

GE>ER.lL ENGISEERI3-G L.ABOR.lTORIES Laboruruy ccrclnuuons :/~~,.:,:y ‘/ ‘{,fd,,’ ‘:(‘(“ ,;, :, ‘.“ .’ ,,; .?*~,,,~I,‘:: 
STATE GEL >EPI A---. 
FL 
SC 
SC 
7-s 

fS7156~729.2 ES31751. .-A 
23 
:am :05gt 
a2934 0293 

Supervisor of Ship Buiiding CG ConversIon 
SUPSHIP-Porrsmouti Deuchmenr-Env. 
1899 Nonh Hobson Ave. 
Norrh Charlesron Sob Carolina 29405-2106 
,Mr. Bill Hiers 
SUPSHIP-Portsmouth Derachmenr 

Report Dare: Sepwnber 18. i997 P3ge Zof 3 

Parameter 

Er&ii 
Endrin aidehyde 
Hrpractior 
Hqrac~hior epoxlde 
.Mcthoxycnior 
Toxaphene 
dpha-BHC 

:ta-BHC 
Jeita-BHC 
gamma-BHC 
Partion 
Phorve 

Metals Xnalvsis 
.~SiTllC 

Sampie ID : SPORTO510-13 

Qualifier Result DL RL L’nits DF Analyst Date Time Batch 11 

u 0.00 6.64 133 uglkg 10. 
u 0.00 6.64 133 uakg 10. JLS 09/17/97 1306 107880 7 
u 0.00 332 6.64 q/kg 10. 
U 0.00 332 6.&t ug/kg 10. 
U 0.00 33.2 66.4 ug/kg 10. 
U 0.00 166 332 ugtkg 10. 
U 0.00 3.32 6.64 q/kg 10. f-----, 

U 0.00 332 6.64 ug/kg 10. 
U 0.00 332 6.64 ugikg 10. 
U 0.00 332 6.64 q/kg 10. 
U 0.00 8.30 16.6 uglkg 10. 
U 0.00 8.30 16.6 ugkg 10. 

3030 284 476 ugkg 2.0 MBL 09/16/97 1601 107865 3 

The foliowing prep procedures were performed: 
GCiM.5 Base/Neutral Compounds 
Pesticides 
TRACE 

DDT 09/15/‘97 1600 107869 4 
J-IS 09/15/97 1200 107880 4 
FGD 09/15/97 1900 107865 5 

Surrogate Recovery 

?-Ruorobiphenyi 
Ninobcnzene-dS 
pTerphenyl-dl4 
4CMX 
Diburylchlorendze 
UXMX 
Diburylchlorendate 
4CMX 

%tylchlorendare 
.xX 

lbutylchlorendare 

Test 

M610 
M610 
M610 

MPRTHN-ECD 
h4PR’I’I-WECD 
P8080 
P8080 
PARATHION 
PAEibrTHION 
PHORATE 
PHORATE 

Percent70 Acceptable Limits 

773 (30.0 - 115.) 
705 (23.0 - 120.) 
93.7 (37.3 - 128.) 
O.OCP (45.8 - 148;) 
0.00* (30.7 - 143.) 
0.00* (45.8 - 148.) 
0.00’ (30.7 - 143.) 
0.00* (45.8 - 148.) 
o.)(p _‘. (30.7 - 143.) (f--. 

0.W (45.8 - 148.) 
0.00’ (30.7 - 143.) 

P 0 Box 30712 - Chllrleston. SC 29-I 17 l 2O.lO Savage Road l 29414 

t8031556-8171 l Fax (803) 766-11X *9709315-11* 
m .-. ~, * D -,.. ̂ ., ___ ---- ,.” .*... -,.. . _I. ̂ . 



Clitmr: Supems.or oi Ship Building d: Conversion 
SUPSHIP-Portsmoutn Dz~zukrr~ent-Env. 
1899 North Ho&on Ave. 

Contacr: 

Project Descnpnon: 

Nor& Chariston Sourh Caolinn 29462106 
,Mr. Bill Hiers 
SUPSHIP-Porxmouth Drtacnnaenr 

cc: NPwcoo197 Report Date: Septerntxr 18.1997 Page 3 of 3 

Surrogate Recovery 

Sampie ID 

Test 

: SPORT05 IO-13 

Percent% Acceptable Limits 

\I= .Clethod 

xi 1 

11” 
%I3 

h%etbod-Descnption 

EPA 8270 
EPA 8080 
EPA 6010X 

EPA 3550 
.5 EPA 3050 

The quaiifiers m this report arc defied as follows: 
XD inaicates tit rhe anaiyre was not delecred at a concenuatton greater titan the detectton hit 

J mdicares pesence of anaiyte at a concenuauon less than tie reporring kimit (RL) and greater than me detection iimit 1 DLL 
L inciic3res that the amiyte was not detect.cd at a concenuatton grevcr than the detectton bn.it 
* ?r,dicares tnaf a quality conuol analyte recovery is outside of specified acceptance criteria 

This data report has been prepared and revtewed 
in accardance with Generai Engineering Laboratones 
standzd operating procedures. Please direct 
any questions tn your Project Manager, Karen Biakene$ at (803) 769-7386. 

POBoxXfl2* Charirston. SC 29-l I7 l X4Cl Savage Road l 294 II 

tS03)556-8171 l F3~1803)766-1178 +9709315-II* 
e a . De . . . . . I ..e .,.... ..,^A -..-- 



CIienr: 

ConfacL: 

Ro!ecr Descqnon: 

Supuwsor of Ship auiiding dr Conversion 
SUPSHIP-porwnouti Deucnmenc-Env. 
1899 North Ho&on Ave. 
Nonh Clmtiescm. South Czoiina 29405 -2 106 
.Mr. Bill Hien 
SUPSHXP-Ponsmourn DeraEnmenr 

cc: NPWC00197 

Sampie ID 
LabID 
‘MiiUtX 

Date Coilecred 
Date Recewed 
PliOtiry 

Collector 

Report Date: September 18.1997 

: SPORT05 1 c- 13 
: 3709315-12 
: Soil 

09/13/97 
I 09/s/97 
:Rush 
: Client 

Page 1 of 8 

Parameter Qualifier Result DL RL L’nits DF Analyst Date Time Batch .M 

‘:olatile Organ& 
Lppemiir fX Voiatiles - 55 items 
1 1 I 7 -Tenachloroerhane , . . . u 
1.1.1 -Trichioroethane U 
I. 1.X!-TenactzIoroethane U 
1. !.3-TricNoroethane U 
!, 1 -DicNoroerhane U 
1.1 -Dichioroethyiene u 
: ,7,3-Trichioropropane U 
I.?-Dibromo-3chloropropane v 
1.2-Dibromoethane U 
1.2-Dichiorobenzene U 
1.2-Dichloroerhane U 
1.2Dichioropropane U 
l.Z-cis-Dichioroerhyiene U 
1.2~aans-Dichloroeshylene U 
2-Buranone U 
ZHexanone U. 
&Methyl-2-pentanone U 
Acemne U 
Aceumitriie U 
Acroiein U 
Acryloruclie U 
Ally1 Ci-donde U 
Benzene U 
~romoiorm u .: 

&XXI Disulfide u 
,&on Teaachioride U 
Chlorobenzene 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

22.0 

10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
1p.0 
10.0 
20.0 
50.0 
50.0 
50.0 
20.0 
100 

50.0 
50.0 
10.0 

30.0 
20.0 
10.0 
10.0 

20.0 q/kg 
20.0 up/kg 
20.0 ugkg 
20.0 ugkg 
20.0 q/kg 
20.0 ug/kg 
20.0 ug,kg 
20.0 uglkg 
20.0 ugkg 
20.0 u&/kg 
20.0 ugkg 
20.0 ugkg 
20.0 ugkg 
20.0 ugkg 
SO.0 ugkg 

100 w& 
100 ugkg 
100 WJG 
100 ug/kg 
200 uglkg 
500 wh3 
100 u&3 

20.0 ugkg 
20.0 uglcg 

50.0 ugkg 
20.0 ug/kg 
20.0 ugjkg 

,/2”: 

10. TCL N/16/97 0949 107810 A 
10. 
i0. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
io. 
10. 
10. 
10. 
10. 
10. 
IO. 
10. 
10. 
10. 
10. 
10. n 
10: 
10. 
10. 

PO Box 10712 l Charleston. SC 19Jli l 1010 Savage Road l 29414 

(803) 556-8171 l Fax td031766-I 1X “9709315-12. 
- .-e.._-_--.- 



FL 55715618729~ &7~:ZS7’5: 
SC 233 
SC :-XXI 10.582 
ix 3BY 02934 

Cklt: Supervisor or’Ship Buiiding c~ Converston 
SUPSHIP-Ponsmoutn Detacnment-Env. 
1899 North I-Iobson Ave. 

Conucr: 
Ro~ec: DescnPuon: 

Nortn Charieston South Caroiina 294052106 
Mr. Bill Biers 
SUPSHIP-Pottsmouth Detacnment 

cc: .NPwcoo197 

Sampie ID 

Report Date: Septemoer 18.1997 

: SPORTOS IO- 13 

Page 2 of 8 

Parameter Qualifier Result DL RL Units DF Anal+ Date Time Batch M 

Chlorodibromometnane 
Chloroctiane 
Chioroiornl 
Chioroprene 

Dibromomemane 
Dicfilorobromomerhane 

ichlorodiiuoromethane 
Lhylbenzene 

kobutyl Alcohol 
iMethacryionitrile 
!dethyl Bromide 
.Methyl Cidortde 
.ClerhylIodide 
.Methyl Methacryiate 
Methylene Chloride 

Propiomuiie 

S tyrcne 

Tevachioroethyiene 
Toiuene 
Trichloroethylene 
Trichlorofiuoromethane 
vinyl Acewe 
Vinyl chloride 
Xylenes (TOTAL) 
bist2-Chloromethyiethyi)ether 
cis- 1.3-Dichloropropyiene 
uans-1.3-Dichloropropylene 
Uans-1.4~Dichloro-2-butene 

Extractable Organics 

u 
u 
u 
U 
u 
u 
U 

u 
U 
U 
U 
U 
U 
u 
u 
u 
U 
U 
u 
U 
U 
U 

U 
U 
U 
U 

Appendix LX’ Acid Compounds - 18 iams 

7,3.4.6-T’eaachlorophenoi U 
1.5-Trichlorophenol u ._-. 
,.6-Trichiorophenoi U 

+Dichiorophenol 
24-Dimethylphenoi U 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
275 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
144 

0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
332 

0.00 

10.0 
10.0 
10.0 
20.0 
10.0 
10.0 
10.0 
10.0 
100 

50.0 
10.0 
10.0 
20.0 
20.0 
10.0 
loo 

10.0 
10.0 
10.0 
10.0 
10.0 
50.0 
10.0 
10.0 
100 

10.0 
10.0 
10.0 

166 332 ug/kg 
$66 332 u&g 
166 332 u&g 
166 332 ugtkg 

166 332 ugkg 

20.0 ugkg 10. 

20.0 ugtkg IO. TCL 09/16/97 0949 107810 1 
20.0 ug/kg 10. 
20.0 ug/kg 10. 
20.0 uglkg 10. 
20.0 q/kg 10. 
20.0 uglkg 10. 
20.0 ugAcg 10. 

xx) uml 10. 
loo ugntg 10. 

20.0 u&g 10. 
20.0 q/kg LO. 
50.0 ug/kg 10. 
100 ugrkg 10. 

50.0 u&dig IO. 
200 uglkg 10. 
20.0 ugfkg 10. 
20.0 uglkg 10. 
20.0 uglkg 10. 
20.0 u&g 10. 
20.0 ugikg 10. 

100 wk? 10. 

mo uglkg 10. 
20.0 ug/kg 10. 

230 wh3 10. 
20.0 ugkg 10. 
20.0 ugJkg 10. 
20.0 ugkg 10. 

1.0 WNvlO9/18/97 1631 108046 2 
1.0 
1.0 
1.0 
1.0 

P 0 BOX X712 * Charleston. SC 29417 l X40 Savage Road l 29414 

I 503) 556-8 I7 1 l Fttx t 803) 766-I I ?S l 9709315-12* 
3% ?. 



Concacr: 
Rojecr Descnpnon: 

cc: NPWC00197 Reporr Date: September 18. 1997 Page 3 of 8 

Supervisor of Ship Buiiding & Converston 
SUPSHLP-Portsmouth Detachment-Env. 
1899 North Hobson Ave. 
North Charleston South Cxoiina 294052106 
Mr. Bill Hiers 
SUPSHIP-Portsmouth Detachment 

Sampie ID : SPORT0510-13 

Qualifier Result DL RL L’nits DF Ant&& Date Time ha&h 11 

1.0 Z.-LDuunophenoi U 
16-Dichlorophenol U 
2-Chlorophenol U 
l-Niuophenol U 
2-methvl-L6-diniuophenoi U 
2-se.c-BuryiA,6-Dinisrophenoi U 
4-Niuophenoi U 
Lchloro-3-merhyi phenoi U 
Hexacbiorophene U 
Pentachiorophenoi U 
Phenol U 
m,p-Cresoi U 
o-Cresoi U 
Appendix IX BasetNeutral Compound - 

1.1.&5-Tenachlorobenzcne U 
1,2.-LTrichlorobemzce U 
1.3-Dichlorobenzene U 
1.3-Dichiorobenzene U 
1.4-Dichiorobenzene U 
1.4-Dioxane U 
l,J-Naphthoquinone U 

. l-Naphrhyiamine U 
24-Diniaotoiuene U 
2,6-Dinitrotoiuene U 
2-Acetylaminofluorene U 
2-Chloronaphthalene U 
2-Methyinaphthaiene I 
2-Naphrhylamine U 
2-PicoAine U 
3.3’-Dichiorobenzidine U 
3.3’-Dime~hybe~uidine U 
‘-Methyicholanthrene u -I 

Bromophenyl phenyi erhcr U 
-ChIomtniIine U 

4-Chiorophenyl phenyi ether U 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
&Kl 
0.00 
0.00 
0.00 
0.00 

102 kerns 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
295 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

332 
166 
166 
166 
166 
166 
166 
166 

8300 
166 
166 
166 
166 

664 ugllig 
332 qlkg 
332 uglkg 
332 wkg 
332 ugtkg 

332 q/kg 

332 ug/kg 

332 ug/kg 
16600 uglkg 

332 ugikg 
332 ug/kg 
332 ug/kg 
332 ugikg 

1.0 WAMO9/18/97 1631 108M 2 
1.0 
1.0 
1.0 
1.0 
1.0 rz. 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

Parameter 

166 332 ugikg 1.0 
166 332 ugikg 1.0 
166 332 ugikg 1.0 
166 332 ugikg 1.0 
166 332 u&g 1.0 
166 332 ug/kg 1.0 
166 332 ugikg 1.0 
166 332 uglkg 1.0 
166 332 @kg 1.0 
166 332 ugikg 1.0 
166 332 uglkg 1.0 
166 332 ugkg 1.0 
166 332 ugikg 1.0 
166 332 ug/kg 1.0 
166 332 ugikg 1.0 

1660 1660 ug/kg 1.0 
830 1660 @kg 1.0 

466 332 u&g 1.0 f---+ 
166 332 uglkg 1.0 
199 332 @kg 1.0 
166 332 ugtkg 1.0 

P 0 BOX 30712 l Charleston. SC 294 I7 l 2040 Savage Road l 1941-1 

1503) 556-5171 l Fax (803) 766-1178 *9709315-12* 
u 



GESERm-iL ESGISl%RISG LABORATORIES 

CknL: Supcrvlsor oi Ship Building & Conversion 
SUPSHIP-Pownouch Deracnmen~-Env. 

18% Nor?n Hobson Ave. 

ConLacL: 

Proyxt Dzscnption: 

Nonh Charierron South Caroiina 294052106 
Mr. Bill Hiers 
SUPSHIP-Porsrnouti Detachment 

ccNPWC00197 

P3rameter 

Repon Date: September 18.1997 Page 4 of 8 

Sampie ID : SPORT05 lo- 13 

Qualifier Result DL RL L’aits DF Analyst Date Time B;uch h4 

~armnoalphenyi U 
5-Nitro-o-toluxiine U 
:.ll-Dimernyibemla)anrhracen-U 
hcenqdhcne 
Xcenaphrhy lene 
Acerophenane 

Ammire 
Benzo(a)antiacene 
Benzo(a)pyrene 
Benzoc b)fluora.ntkne 
Benzoc ghi)peryiene 
Benz01 k)fkoranticne 
Benzyi Alcohol 
Bury1 benzyi phthakue 
Chlorobenziiate 
Chrysene 
Di-n-butyi phrhalate 
Di-n-octyi phchaiare 
Diallate 
Dibenzo(a.h)anthraccne 
Dibenzofuran 
Dierhyi phthalate 
Dirnerhoare 
Diiethyi phthalate 
Diphenyiamine 
Disuifoton 
Ethyl Mrthanesuifonarr? 
Ethyl methacyiau 

F~nphur 

~xa&lorobenzene 
Hexachioroburadiene 

U 
U 
u 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
u 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

166 332 ugikg 1.0 
166 332 ug/kg 1.0 WAMO9/18197 1631 108046 2 
166 332 ugikg 1.0 
166 332 ugtkg 1.0 
166 332 ugkg 1.0 
166 332 q/kg 1.0 
166 332 u&kg 1.0 
166 332 ugtkg 1.0 
166 332 u&g 1.0 
166 332 ug/lcg 1.0 
166 332 ugkg 1.0 
l&6 332 up/kg 1.0 
166 332 ugikg 1.0 
166 332 ug/kg 1.0 
166 332 ugtkg 1.0 
166 332 ugkg 1.0 
830 1660 ugikg 1.0 
166 332 u&g 1.0 
166 332 ugflcg 1.0 
166 332 ugfkg 1.0 
166 332 u&g 1.0 
166 332 u&g 1.0 
166 332 ugkg 1.0 
166 332 @kg 1.0 
830 1660 ugkg 1.0 
166 332 ug/kg 1.0 
166 332 u@cg 1.0 
166 332 @kg 1.0 
166 332 u@cg 1.0 
166 330 u,h?Jkg 1.0 
166 332 ugfkg 1.0 
466 332 ugkg 1.0 
166 332 qykg 1.0 
199 332 u&g 1.0 
166 332 u&g 1.0 

P 0 Box 307 I’ l Chariesron. SC 29117 l X40Savage Road*29414 

rS03) 556-8171 l FL\ (803) 766-1178 +97093 1512. - 



Chllt: 

Com.acL: 

ko!ect Descnpuon: 

Lx: !Y-Pwcoo197 

Superwsor oi Ship iiuldi.ng di Convernon 

SUPSHIP-Ponsmoucn Detachment-Env. 
1899 North Hobson Ave. 
?&xth Chviesrnn Sourn Cxoiina 29405-Z i 06 
Mr. Bill Hiers 
SUPSI-IIP-P~~~~~~~I Ds~~~hmenr 

Report iJ31.e: September Id. 1997 P3ge 5 of 8 

Pzuamerer 

Sampie iD 
* I 1 ;yw.“” ,. ..” 

: SPORT05 lo- !z 
., ,..I 

Qualifier Result DL RL Units DF .itidlyst Date Time Bap31 .\l 
“. 

~ex3cniorocyciopemacnene 
Hrxacnioroernane 
Hexacnioropropene 
Indenoc 12.3 -;.d)pyrene 
isocirln 
isophorone 
Isosafroie 
. apone 

Merhapyniene 
.Methyl ~Merhanesulfonare 
N-Niaoso&-n-butylamme 
N-Niuosoaiefhyiamme 
?4-Ninosooimerhyiaminmine 
N-Ninoso&p~enylamine 
N-~Niaosooipropyiamine 
N-NiaosomeU7.ylef.byiamme 
N-Niuosomorptioline 
N-Nilrosopqeridine 
N-Niaosopyroiidine 
.Naphchaiene 

Niuobenzene 

U 
U 
U 
U 
U 
u 
U 
U 
U 
U 
U 
u 
U 
U 
U 
U 
U 
U 
U 

U 

0.00 166 
0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

1530 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

166 
166 
166 
166 
I66 
166 
166 
830 
166 
166 

O,O.O-Trierhy1phosphrot.hioar.e U 
Pemachlorobenztme 
PenL3chIoroeshane 
Pemacbioromuobenne 
Phenacetin 
Phenanshrene 
Pronarmde 
Pyrene 
Pyndine 
Safroie 
- ulfoupp 

IiOIWZl 

a-.a-Dimernyipheneshyiamine 
bist 2-Chioroetitoxyjmerhatie 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

166 
166 
166 
166 
166 
166 
166 
166 
166 
166 
166 
166 
166 
166 
166 
166 
166 
166 
166 
166 

4”166 
166 
199 
166 

332 ugtkg 
332 q/kg 

332 ugtkg 

332 ugkg 

332 uglkg 
332 ugkg 

332 ugkg 
332 ug/kg 

1660 ug/kg 
332 ugkg 
332 q/kg 
332 
332 uwkg 
332 ugkg 
332 ugkg 
332 ughcg 
332 ug/kg 
332 ughcg 

332 q/kg 
332 u&g 
332 ug/kg 
332 @kg 

332 ug/kg 

332 q/kg 
332 ug& 
332 &kg 
332 ug/kg 
332 ugkg 

332 ugrkg 
332 u&g 
332 ugikg 

332 q/kg 
332 u&g 
332 ugkg 
332 ugkg 

1.0 

1.0 WrUlO9/18/97 1631 108W.6 : 
1.0 
,I.0 
I.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 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1 .o 
1.0 
1.0 
1.0 
1.0 x- 
1.0 

: 

1.0 
1.0 

PO Box 30712 * Charieston. SC 29-t 17 l 2040 ‘Savage Road l 2911-l 

1803) 556-8171 l Fax (8031 766-l IX *9709315-12, 
--a 0 . -,* ,.,, “” .L.. %.-3-n “3-I 



Ciit3l1: Superwcr oi Ship Builciing dc Convanan 

SUPSHIP-Ponrmouth Deracnrnenr-Env. 
1899 North Hobson Ave. 

Coucr: 
ROJ=E[ Dcscnprron: 

Norlh chariearon. soultl Caroima 29405-2106 
Mr. Bill Hiers 
SUPSKIP-Poxumouti Detachment 

cc: *wwc00197 Repon Dare: September 18.1997 Page 6 0iS 

Sampie LD : SPORT05 lo- i 3 

Paramerer Qualifier Result DL RL Units DF Analyst Date Time Batch 11 

bisr Z-Chioroemyi) etier U 
bis(2-E~hyihexyl~hlfiaiate L 
m-Dinirrobenzene u 
m-Niaotiine u 
o-Nitrotitie u 
o-Toluiciine U 
pDimethykminoazobenne U 
‘PNinoaniiine u 
pPhenyieneciiamme u 
sym-Triniaobenzene u 
Appendix Ix - Herbici4ies - 3 irem 

2.4.5-T u 
X5-TP 
X-D 
PCB anaiym - 7 :rem 

PCB-1016 u 
PCB-1221 LJ 
PCB-1232 U 
PCB-1242 U 
PCB-1248 u 
PCB-1253 
PCB-1260 U 

.Mesals Analysis 
lMercuq u 
Silver J 
iU8eniC 

Barium 
Beryiiium u 
CadmiUm J 
Cobalt LJ 
clxomlum 

J: 
u 

Amunony U 

0.00 166 332 up/kg 1.0 
0.00 166 332 qykg 1.0 WAMO9/18/97 1631 108046 2 
0.00 166 332 ugtkg 1.0 
0.00 199 332 ug/kg 1.0 
0.00 166 332 u&g 1.0 
0.00 166 332 uglkg 1.0 
0.00 166 332 ug/kg 1.0 
0.00 166 332 ugkg 1.0 
0.00 332 664 wk 1.0 
0.00 830 1660 ug/kg 1.0 

0.00 16.4 40.0 uglkg 200 J’PA li9/18#7 1139 107916 3 

58.0 18.7 40.0 uglkg 200 
704 18.1 40.0 ugtkg 200 

0.00 650 
0.00 650 
0.00 650 
0.00 650 
0.00 650 
2730 650 
0.00 650 

0.0134 0.0139 0.0333 m&g 1.0 RMJ 09/16/97 1545 107871 5 
118 59.0 476 q/kg 2.0 MBL 09/16/97 1601 107901 6 

3030 284 476 q/kg 2.0 
954 31.6 476 u&g 2.0 

3.11 212 476 u&g 2.0 
27.3 19.8 476 u&g 2.0 
S8.4 63.9 476 ugflcg 2.0 
686 69.4 476 ug&g 2.0 
148 -126 476 ugkg 2.0 

41.2 216 476 uglkg 2.0 
1370 645 476 uglkg 2.0 
75.4 156 952 ugkg 2.0 

813 ug/kg 

813 ugkg 
813 ug&g 
813 @Kg 

813 ugkg 
813 @kg 

813 u&g 

200 JPA 09/18/97 1622 107906 4 
200 
200 
200 
200 
200 
200 

PO Bo.x 3071’ l Charleston. SC 294 I7 l 1040 Savage Rood l 294 I4 

f 8031 556-8 17 I-* Fax I 803) X6- I I 78 ‘97093 15 12 



SC '33 
SC :01Xl :OSSZ 
7s a934 02934 

Cliient: Supervisor oi Ship Buiiding & Convaslon 
SUPSHLP-Portsmouth Detzhrnenr-Env. 
1899 North Hobson Ave. 

ConKact: 
hOJeEL Descrxption: 

North Charieston. South Caroiina 294052106 
Mr.BillHiers 
SUPSHIP-Portsmourn Demchment 

cc: ,wwcoo197 

Parameter 

Srieruum 
Till 
Thallium 
VXMLl.iUm 
zinc 

Rqmn Dare: September 18, I997 Page 7 of8 

Sampie LD : SPORT05 lo-13 

Qualifier Result DL RL units .. DF dniiyst Date Time B&ti kl 

3 288 133 176 ug/kg 2.0 ,., 

J 554 280 952 up/kg 2.0 ,MBL 09116197 1601 107901 6 
U -178 250 952 up/kg 2.0 

503 40.7 476 ug/kg 2.0 
1580 92.0 476 ug/kg 2.0 

: following prep procedures were performed: 
CC/MS Acid Compounds 
CC/MS Base/Neutral Compounds 
Herbicides 
PCB’s 
.Mercury 
TRACE 

CWL O9/17/97 2000 108046 7 
GWL 09/17/97 2000 108046 7 
JPB 09/16/??7 1100 107916 8 
HDB 09/16/97 1400 107906 7 
RMJ 09/16/97 1230 107871 5 
FGD 09/15/97 1900 107901 9 

Surrogate Recovery Test Percent% Acceptable Limits 

24,6-Tribromophenol APP 9 ACID 69.9 (403 - 122.)’ “’ 
2-Fluorophenol APP 9 ACID 63.7 (25.0 - 121.) 
Phenoid6 APP 9 ACID 723 (24.0 - 113.) 
2-Ruorobiphenyi APP9B/N 66.8 (30.0 - 115.) 
Niuobenzened5 APP9BM 61.8 (23.0 - 120.) 
pTerphenyl-d14 APP9BM 74.7 (373 - 128.) 
2.4-Dichiorophenyiacetic acid APP 9 HERBICIDES 0.00* (51.9 - 180.) 
-tCMX PCB 0.00* (365 - 172.) 
Bromorluorobenzene APP 9 VOA-8260 99.8 (535 - 154.) 
Dibromofluoromecha APP 9 VOA-8260 97.8 (63.4 - 136.) 
Toluene-a8 APP 9 VOA-8260 105. (72.1 - 137.) 

’ = Method Method-Description 

EPA8260 

F--% 
.t. 8 

..A 2 EPA 8270 

P 0 Box 30712 l Charleston. SC 29417 l 20-&O Savnge Road l /?414 

(8031556-8171 l Fax 1803) 766-1178 
-rr, - 

l 9709315-12* 



Clklt: Supawor of Ship Building LG Conversmn 
SUPSHIP-Portsmouth Detachment-Env. 
1899 North Hobson Ave. 

coIltacc 
ko~ec~ Descnpuon: 

Norrh Charieston South Carolina 29405-2106 
Mr. Bill Hien 
SUPSHIP-Ponsmourn Detacmnent 

cc: ,hu’pwc00197 

>I = Method 

.M 3 
M 4 
M5 
M6 
,M 7 
MS 

Repon Date: Septemba 18.1997 Page 8 of 8 

Sampie ID : SPORT05 10.13 

Method-Description 

EPA 8151 mod&d 
EPA 808 1 
EPA 7471 
EPA 6010A 
EPA 3550 
EPA 8 150 

9 EPA 3050 

Notes: 
The quaiifias in this repon are defied as follows: 

~indicveschatmeanalyrewarnotdclecredata conccnnationgreaterthanthe&ection limit 
J indicates presence of analyte at a concenuation ies than the reporting limit (RL) and greater than the detection iimit (DL). 
U indicates that the analyte was not detected at a concemrauon greater than the detection iimit. 
* indicsres char a quality control anaiyre recovery is outside of specified acfqtance criteria 

This d;ua report has been prepared and reviewed 
in accordance with Generai Engineering Labaamries 
standard operating procedures. Please direct 
any questions to your Project Manager, Karen Blakeney at (803) 769.7386. 

POBox30711* Charieston. SC 29417 l 2040 Savage Road l 29414 

(803) 556-8171 l Fax (803) 766-1178 *9709315-12’ 
2% D. . . . . . . . -..._ ..a -..-- 



GESERAL ENGINEER!YG 
:,‘r.~‘.~!.‘.’ ., <,,,‘, I.._ ‘ .;, ~/ :,>, 1: , I 

LABORATORIES 
,,,,, :,I, ‘I’r,,;r 

CiimL: 

Coruacr 
Project Description: 

Supervisor of Ship adding -z Conversion 
SUPSHIP-Pomzmmh Detacnmenr-Env. 
1899 North Hobson Ave. 
North Cha&won. Souzh Caroiina 29405-2106 

Mr. Bill Hiers 
SUPSKIP-Portsmourh Deractunent 

cc: NPWCOOI 97 

Sample iD 
LabID 
Matrix 
Date Collecred 
Date Recewd 
RiOriIy 

CoBecmr 

Repon Dare: October 08.1997 

: SPORTO513-1 
: 9709676-01 
: soil 
: 09/19/97 
:w3ol97 
: Routine 
: Clienr 

Page 1 of 3 

Parameter QuaUier ResuIt DL RL Ihits, DF Analyst Date TSme Batch .M, 

.tracrahie Organ& 
JiytUZia?~ Arommc &fy&occUbotK - i6 iremr 

Acenaphthene U 0.00 
Acenaphchylene u 0.00 
Anrhracene U 0.00 
Beruo( a~anthracene IJ 0.00 
Benzol ajpyene U 0.00 
Benmc b)fimranhzne u 0.00 
Benz01 ghijperyiene U 0.00 
Bermr k)fluorantnme U 0.00 
Chrysene u 0.00 
Dibenzoia.h)amhracene U 0.00 
Fluoramhene U 0.00 
Fiuorene U 0.00 
Indenoil.2.3-c.d)py U 0.00 
Naphthahe IJ 0.00 
Phenanrhrene U 0.00 
Pyre= u 0.00 
Method 8080 - Orgamchbrine Pesdd.es - 19 ifemr 

4.4’.DDD 28.9 
4.4.-DDE 13.8 
4.4’.DDT U 0.00 
‘4ldlirl 16.9 
Chlordane U 0.00 
Die&ill 14.7 

~dtxlllfan I I.!. 0.00 
ldosulfarl II U 0.00 

zndosulfan sulfare U 233 
Endlin J 12.9 

165 
165 
165 
165 
165 
165 
165 
165 
165 
165 
165 
165 
165 
165 
165 

6.62 13.2 ugkg 
6.62 13.2 ugkg 
6.62 13.2 ugtkg 
331 6.62 q&g 
41.4 82.8 u&g 
6.62 13.2 uglkg 

-331 6.62 ugkg 
6.62 13.2 ugkg 
6.62 13.2 ug/kg 
6.62 13.2 ugnig 

330 ugllcg 1.0 JCB 10,‘01/97 1937 108713 1 
330 ugJkg 1.0 
330 uglkg 1.0 
330 ugntg 1.0 
330 uglkg 1.0 
330 ugncg 1.0 
330 uglkg 1.0 
330 ugncg 1.0 
330 ugikg 1.0 
330 ugbg 1.0 
330 upncg 1.0 
330 ugkg 1.0 
330 ugfkg 1.0 
330 uglkg 1.0 
330 uglkg 1.0 
330 uglkg 1.0 

lo. JLS 10/02i97 0101 108610 2 

10. 
10. 
10. 
10. 
10. 
10. -. 
10. 
10. 
10. 

r---x, 

POBoxj0712. Charleston. SC 29417 l 2040 Savage Road n 39414 

(803) 556.8171 l Fax (803) 766-i 178 “4109676.01 l 
e _ ..---- - m \ p.,* I,.,, ,*n ..,.. PM.4 r).“... 



Client: 

confact: 
hOJeff Descnpuon: 

cc: ?Pwc00197 

GENERAL EYGINEERIlilTG L.ABOR.ATORXES 
‘.Ic.e!il!:~ ‘.,.i. <‘(‘::c ,, :.“i .; .:.;.,,: ‘.~,~,,,,‘,‘1~:, kbwalq corxifsuoooc 

STA-E GEL .-En FL !3?1561872su wJ7mJss’ 
SC 33 
SC !OlJ) 10512 
Ts 02934 02934 

Supervxsor oi Ship Building dr Convasxon 
SUPSHIP-Portsmouth Detachment-Env. 
1899 Noxtb Hohon Ave. 

North CharieslmL soufh caroiina 29405-Z 106 

Mr. Bill Hien 
SUPSHIP-Portsmouth DeLahxnmt 

Repon Date: Oct~k 08.1997 Page 2 of 3 

Psameter 

Enctrm aidehyde 

Hepcachlor 
Heprachlor epoxide 

blerlloxychloT 

Toxcipnenc 

;ilPha-BHC 
ta-BHC 
L-B HC 

gamma-BHC 
.Metals Analysis 

ATSeIUC 

SamPie ID : SPORT05 13- 1 

Quahfier Result DL RL units DF Analyst Date Time Batch kf 

u 0.00 6.62 13.2 Wk3 10. 
8.01 3.31 6.62 q/kg IO. JLS lO/Ou97 0101 108610 2 
12.7 331 6.62 ug/kg 10. 

U 0.00 33.1 66.2 lag/kg 10. 
u 0.00 166 331 qykg 10. 
U 0.00 331 6.62 ug& IO. 
U 0.00 

331 331 6.62 6.62 ug/kg 
10. 

19.7 ug/kg 10. 
J 4.70 331 6.62 ug!kg 10. 

U 146 287 481 ug/kg 2.0 MBL lo/O1197 1829 108719 3 

The following prep procedures were performed: 

CC/?vf S Base/Neutral Compounds 
Pesticides 

TRACE 

TSD IO/O1197 1.530 108713 4 
HDB lO/OlB7 1630 108610 4 
FGD 10101197 1230 108719 5 

Surrogate Recovery Test 

2-Fluorobiphenyl M610 

Nitmbenzene-dS M610 
pTerphenyLdl4 M610 
4CMX P8080 
Dibutyichlorendace P8080 

Percellt% 

72s 
743 
99.6 
0.00’ 
0.00’ 

Acceptable Limits 

(30.0 - 115.) 
(23.0 120.) - 
(373 - X28.) 
(45.8 - 148.) 
(30.7 - 143.) 

M = kietbod 

.M 1 
M2 

I 

.5 

;Method-Description 

EPA 8270 
EPA 8080 
EPA 601OA -*‘. 
EPA 3550 

EPA 3050 

P 0 Box 30712 9 Charleston. SC 29417 l 2040 Savage Road l 29414 

(8031556-8171 l Fax (803) 766-1178 ‘?J709676-Ol* 
Y? - 



GESERXL ENGXNEERIXG LABORATORIES hbmtory carillicurolu 
‘.I(,r,!J,:- ‘Olii,‘ ,:(‘(‘L,\ .: :‘o ‘; ;,,,: I, r I I,?,,,~:~.,;! 

STATE GEL JEPI 
a,---?% 

FL E871561872W Ej747ZF. ..>. 
SC 233 
SC LO120 !05S2 
7-s 02934 029% 

CklX: Superwor oi Ship Buiiding k Convernon 
SUPSHIP-Ponsmoutn Detachment-Env. 
1899 Nonh Hobson Ave. 

Contact: 
hOJC3Z: Descnption: 

North Charicstoh Sourh Caroiina 29405-2106 
Mr. Bill Hiexs 
SUPSHIP-Portsmouth Detachment 

cc: NPwcOO197 

11~ .Method 

Sampie ID 

Repon Date: October 08, 1997 

: SPORT05 13- 1 

Method-Description 

Page 3 of3 

Notes: 
The quaiificrs m this report are defmed as follows: 
Ml indicam bar the ma&e was not detected at a concenaarion greater than the detection hit 

J indicates presence of anaiyte at a contention less than the repotig limit (RL) and greater than rhe hection limit (DLL 
. indicates that tie aru4.iyt.e was not detected at a concenaation greater than the detection limit 

xdicares thar a quality conaoi anaiyte recovery is outside of specified acceptance criteria 

This data report has been prepared and reviewed 
in accordance with Gmerai Enginetig Laboramries 
starxdard operating procedures. Please direct 
my questions KI your Project Manager. Karen Blakeney al (803) 769-7386. 

Review&i By 

P 0 Box 307 I2 l Charleston. SC 294 I7 l 2040 Savage Road l 29414 

(803) 556-8171 l Fax (803) 766-l 178 ‘9709676-OP 



GESER,iL ENGINEERiNG LABOR~~TOR1E.S 
:;rt’::!‘” ‘I ‘y,‘:‘, “(‘L’<,,’ :, ,:,, <: : ,: ,,,, I,?,‘ . ,?!,,i’.‘. 6, kborallry ce!mlcauolu 

STATE GEL "EPI 
5. 537156,%;294 E37477;%;45E 
SC 133 
SC : 01m 10582 
7s J2934 02934 

CktX: Superwsor of Ship Building Lir Conversion 
SUPSHLP-Ponrmouti Detachment-Env. 
1899 North Hobson Ave. 

Coluacr: 
Proper Descrspuon: 

North Charlcsmn. Sourh Carolina 29405-2106 
AMr. Bill Hien 
SUPSHIP-PorKrnoum DetachmuIr 

cc: .NPwc00197 

Sampie ID 
LabID 
Malxix 
Dare Collected 
Date Received 
RiOrLl?f 

Collexxor 

Reporr Date: October 08. 1997 

: SPORT05 13-2 
: 9709676-02 
: Soil 
: 09/19/97 
: w3ol97 
: Routine 
: CIienr 

Page 1 of3 

Parameter Qualifier Result DL RL utllts DF Analyst Date Time Batch M 

ctable Organics 

oiyndw Aromdc kiydrocarbom - 16 irems 

hcenaphrhene U 0.00 
Acenaphthyiene U 0.00 
Anrhracene U 0.00 
Benzo~a)anthracene U 0.00 
Benzoc atpyrene U 0.00 
Benz01 b)fluoranthene U 0.00 
Benzo(ghi)peryiene U 0.00 
Benzoc k)fluoranthene U 0.00 
Chrysene U 0.00 
Dibenzo(ph)anzhracent U 0.00 
Fiuoramhene U 0.00 
Ruorene U 0.00 
Lndeno( X2.3-c.d)pyrene U 0.00 
Naphthalene U 0.00 
Phen2nthrcne U 0.00 
Pyene U 0.00 
Method 8080 - Organochlorine Pesric~ - 19 it- 
4,4’-DDD J 7.83 
4.4.-DDE J 11.4 
4,4’-DDT U 0.00 
Aldrin J 5.95 
Chlordarie U 0.00 
Qieldrin J . -. 7.07 

dosulfan I U 0.00 
.dnsulfan II U 0.00 

Endosuifiin sulfare U 0.00 
‘Endrin U 0.00 

166 332 uglkg 1.0 JCB 10/01/97 2010 108713 1 
166 332 ugkg 1.0 
166 332 ugikg 1.0 
166 332 ugkg 1.0 
166 332 ug/kg 1.0 
166 332 ugikg 1.0 
166 332 ugkg 1.0 
166 332 ugflcg 1.0 
166 332 u%kg 1.0 
166 332 ugkg 1.0 
166 332 wk 1.0 
166 332 u&g 1.0 
166 332 @kg 1.0 
166 332 ug/kg 1.0 
166 332 ug/kg 1.0 
166 332 ugtkg 1.0 

658 
658 
6.58 
3.29 
41.1 
9$8 
3.29 
658 
658 
638 

x3.2 uglkg 10. JLS 10/02/97 0:136 108610 2 
13.2 q/kg 10. 
13.2 ug&g 10. 

6.58 ugflrg 10. 
823 u&kg 10. 
131 ugJkg 10. 
6.58 ugntg 10. 
13.2 ugncg 10. 

13.2 w&J 10. 
13.2 q&g 10. 

,803) 556-8171 l Fax (8031766-l 178 *9709676-02. 
iLI -~~ -. 



GENERAL ENGINEERING I+BORATORIES lAoru0ry Crrtiliculoor :i‘,er:/:: !,kiii’, i’ry‘(I .,‘,:,I J :‘,,i,J,, !I,,O,‘,‘Oi, 
STATE GH. --BY 
FL 3xtm2w ~J7471;5115? 
SC 133 
SC :01m 10582 
-rs )253a 0293-I 

ClifSlCZ Superwsor of Ship &diing k Conversion 
SUPSHIP-Ponrmauti Dcrachmenr-Env. 
1899 Norzh Hobson Ave. 
North Cb&son. Sourb Carolina 29405-2106 

coruacc ‘Mr. Bill Hiers 
Projecr Demiption: SUPSHIP-Ponunoum Deracbrnenr 

cc: Npwcoo197 Repon Dak: October 08. la97 Page 2 of 3 

Sampie ID : SPORTO513-2 

Parameter Qualifier Result DL RL Units DF Analysr Date Time Batch .M 

Endrill aidehyde U 0.00 658 13.2 wu 10. 
Heptachior U 0.00 3.29 6.58 ugncg 10. JLS 10/02v97 0136 108610 2 
Heptachlor epoxide U 0.00 3.29 6.58 q/kg 10. 
Methoxychlor U 0.00 32.9 65.8 ug/kg 10. 
Toxaphene U 0.00 165 329 uglkg 10. 
alpha-BHC U 0.00 3.29 6.58 uglkg 10. 
beta-BHC U 0.00 329 6.58 ugkg 10. ..- 
delta-BHC U 0.00 3.29 6.58 u&g 10. 
gamma-BHC U 0.00 3.29 6.58 Lag/kg 10. 

Metals Analysis 
Al?ZIUC U 111 284 476 q/kg 2.0 MBL 10/01/97 1834 108719 3 

The following prep procedures were performed: 
GCMS &se/Neutral Compormds 
Pesucrcies 
TRACE 

TSD 10/01,97 1530 108713 4 
HJIB IO/Ill/97 1630 108610 4 
FGD 10/01/97 1230 108719 5 

Surrogate Recovery Test 

2-Fluom bipbeny 1 M610 

Niuobenzened5 M610 
pTerphenyLdl4 M610 
CMX P8080 
Diburylchlorendaxe P8080 

Percent% 

713 
75.7 
99.9 
0.00’ 
0.00+ 

Acceptable Limits 

(30.0 - 115.) 
(23.0 - no.) 
(373 - 128.1 
(45.8 - 148.) 
(30.7 - 143.) 

!vl = Method 

Ml 
M2 

13 
t‘f4 

M5 

Method-Description 

EPA 8270 
EPA 8080 
EPA 6010A - ‘-’ 

EPA 3550 
EPA 3050 

P 0 Box 30712 l Charleston. SC 29417 l 2040 Savage Road l 29414 

(803) 556-8171 l Fax (8031766-1178 l 9709676-O2* A ^ -. 



Clienr: Supervisor of Ship Buiiding k Conversum 
SUPSHLP-Portsmouth Detachment-Em. 
1899 Nod-t Hobson Ave. 

CorKacr: 
Projecr Descnption: 

North Charieston South Carolina 29405-2106 
Mr. Bill Hiers 
SUPSHIP-Pottsmouth Deta&nent 

cc: N-Pwcoo197 

11 = Method 

Sampie ID 

Report Date: October 08.1997 

: SPORT05 13-2 

Method-Description 

Page 3 of 3 

Notes: 
. 

The qualifiers m this report arc defmed as follows: 
ND indicaw bat the amiyte was not cktected at a concenaation greater thm the detection iimir 
J indicates presence of anaiyte at a concauradon iess than the reporting limit (RL) and greater than the detection limit (DL). 

ficates bat the anaiyte was not detected at a concentration greater than the detection hir 

icares chat a quaiity conuoi anaiyte recovery is outside of spe.ci.fied acceptance rxiteria 

This dara report has heen prepared and reviewed 
in acccmiance with Generai Engineering Laboratories 
standard operating procedures. Piease direct 
any questions to your Project Manager, Karen Blakeney at (803) 769-7386. 

’ 44 Qj&, -xY) 
Review& By 

P 0 Box 30712 l Charleston. SC 29417 l 2040 Savage Road l 29414 

(803) 556-8171 l Fax (803) 766-1178 l 97C@676-02” ,rr, . .- 
-, 



APPENDIX D 

SAMPLE DATA 
FILL DIRT 



Gent: 

Comact: 

PrOJecI Drscrlpuon: 

Lx: NPWCOO197 

GESERAL ESGISEEkISG LaABORATORIES 
UKmmrv iPrurluuonr 

SC “3 
5C :0:20 : OfS2 
-7% 12934 ‘32934 

Superwsor oi Shin Euidmg 6: Converslor. 
SUPSHLP-Ponsmoutn Dctachent-Ennv. 
1899 Bonn Hobson .hve. 
?hh Chariestnn Sourn Caroiina 294052:06 
1Mr. Bill Hicn 
SUPSHIP-Portsmourn Desacnmenr 

Repon Dare: Scptemwr 99. !997 Page 1 of 9 

Sampie ID : SPORT0508- 1 
L&ID : 9709148-01 
%trix : Soil 
Dare Coilecmx : ~09/06/97 
Date Receweu : WI08197 
Prionty : Urgent 

Coliecror : Clienr 

Parameter Qualifier Result DL RL Unirs DF Xnal~st Date Time Batch M 

I e 1 .I -Trichloroetnane 
1.1.X-Teaachloroetiane 
1 , 1 .2-Tricidoroernane 
i , 1 -Dichiorwrirane 
1.1 -Dichiorwrhyiene 
1.2.3 -Trichloropropane 
1.LDibromo-3cidoropropane 
I .2-Dibromoemane 
1,2-Dichiorobenzene 
1.2-Dic~oroechane 
1JDichloropropane 
1.2-b-Dichloroethyiene 
l.Ztrans-Dichloroerhylene 
2-Butanone 
2-Hexanone 
4-Methyl-2-pentanone 
Acetone 
Acetommlc 
Acrolein 
Acryiorutie 

At&l Chlorhie 
Benzene 
Bromoiorm 
‘don Disuifide 

rbon Teaachlonde 

.dorobenxne 

Volatile Organics 
enaix Ix Voiazila - fS ifemr 

1.1.2-Teaachioroethane U 
U 
u 
U 
U 
lJ 
U 
u 
U 
u 
w 
U 
U 
u 
U 
U 
U 
u 
U 
u 
U 
U 
U 
u 
U 
U 
U 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0-w 
0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

1.00 2.00 ug/kg 

1.00 2.00 'ugjkg 
1.00 2fM uwkg 
1.00 200 ugtkg 

1.00 200 ugikg 
1.00 200 ug/kg 
1.00 200 uglkg 
1.00 200 uwkg 

1.00 2.00 ug/kg 

1.00 200 ugikg 
1.00 200 ugtkg 

1.00 2.00 u!d% 
1.00 200 q/kg 
1.00 200 ugfkg 
2.00 10.0 ugJkg 
5.00 10.0 u@g 

5.00 10.0 ug/kg 
5.00 10.0 q/kg 
2.00 10.0 ugkg 
10.0 20.0 ug/kg 
5.00 50.0 u&g 
5.00 10.0 u&g 
1.00 200 wa? 
1.00 2.00 ug/kg 
zoo 10.0 uglkg 

1.00 200 ug/kg 

1.00 2.00 we 

1.0 RMB 09108197 
1.0 
1.0 
1.0 
1.0 
1.0 
10 
I.- 

1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

1205 107548 1 

(8031556-8171 l Fax1803)766-1178 l 9709148-01' 

fi ,‘. “tlrv.l Ll,, Ic’il .:c, *mcr 
_.__.- 

--- 
_I_- - 

- 

-. -,’ 



client: 

Conlacr: 
Royect Descnpuon: 

.-’ YPWCOO197 hL. . 

GENERAL ENG~XEERISG LAABORATORIES 
bmr- icnlfiuuonr 

STATE ;i3. r EPI 
FL. 371S6r97294 E.7472 -. 
X 23 
SC .SiZO iO582 
7i 22934 u2934 

Supewtsor of S-hip Butidmg 6: Conversion 
SLJPSHLP-Portsmoutn Dclacnmenr-Env. 

1899 North Hobson Ave. 
North Charieston. South Cxoima 29405-2106 
Mr. Bill Hiers 
SUPSHIP-Portsmourn D~tacnment 

Report Date: 3eptemoer 09.,1997 Page 2of9 

Sampie iD : SWRTO508- 1 

Parameter Quaiifier Result DL RL L’nits DF &talyst Date Time Batch M 

~~%xoo:oromome~u-tane 
Zioroc*aazc 
i>Jorotonn 
G.iorourcx 
Dibromomeuxtnc 
Dichiorooromometime 
DichloroditIuoromethane 
Ethylbenzene 
jobutyl Ak0h01 

Med-iacrylonimle 

Methyl Bronuae 
Methyi Chlonde 
MetJyl Iodide 
Methyi >lcthacnlate 
Methylene Chloride 
pr0p10nllrIic 
Svenc 
Teaactioroetnyiene 
Toiuene 
Trichloroethylene 
Trichiorotluoromethane 
Vinyi Acetare 
Vinyl chloride 
Nylenes (TOTAL) 
bis~2Chloromethyiethyf)erher 
CIS- 1.3 -Dichioropropylene 
trans-1.3 -Dichioropropyiene 
trans- 1 A-Dichioro-2-burene 

fitractabie Organics 

c 

u 

u 

U 
u 
u 
U 
U 
U 
U 
U 
U 
U 
ti 
u 
u 
u 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

0.00 i.00 2.00 ligkg 

0.00 !.OO 1.00 ugJkg 

0.00 1.00 2.orl ugkg 

0.00 x0 10.0 ugjkg 
0.00 1.00 2.00 uglkg 
0.00 1.00 200 uglkg 
0.00 1.00 2.00 uglkg 
0.00 1.00 2.00 ugkg 
0.00 10.0 20.0 ug/kg 
0.00 5.00 10.0 q/kg 
0.00 1.00 2.00 ugtkg 

0.00 1.00 LOO ug/kg 
0.00 2.00 5.00 uglkg 
0.00 2.00 10.0 uglkg 
0.00 1.00 5.00 ug/kg 
0.00 10.0 20.0 uglkg 

0.00 1.00 2.00 ug/kg 
0.00 1.00 200 ug/kg 
0.00 1.00 2.00 q/kg 
0.00 1.00 2.00 q/kg 
0.00 1.00 ~00 wh3 
0.00 5.00 10.0 IlgAcg 
0.00 1.00 2m ug/kg 
0.00 1.00 4.00 uglkg 
0.00 10.0 20.0 ugkg 
0.00 1.00 mo u&m 
0.00 1.00 2.00 ug/kg 
0.00 l.ocl 2.00 q/kg 

:~.ppeMti ix Acid compounds - 18 iums 

23.4.6-Tenachlorophenol U 0.00 163 
Z.-IS-Trichiorophenoi U 0.00 163 

-1.6-Trichiorophenoi u -. .. 0.00 i63 
l-Dichlorophenol U 0.00 163 

-.A-Dimethylphenol U 0.00 163 

330 ug/kg 

330 uglkg 
330 uglkg 
330 ugkg 
330 lqykg 

1.0 
1.0 R!iLB 09iO8197 1205 107548 1 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

1.0 JCB 09/08/97 1724 107546 2 
1.0 
1.0 x--x 
1.0 
1.0 

PO Box 30712 l Charieston. SC 19417 l 1040 Savage Road l 19407 

(803) 556-8171 l Fax (803) 766-i 178 l 9709148-01* 
e c3 Pi~-*o.l on WC\CICd IxJwr. 



ciient: 

Contacr: 

Ropct De.sscrp:lon: 

I xc: *NPWCOOl97 

GENERAL ESGISEERISG L-iBOR.ATORIES 
Lamrat~wy Cerutiuwar 

SATE GEL. En 
FL ES71 56@.?2W ‘- E$,.:J72,‘SI~S 5 
SC 533 
jC :0:x :05st 
TX !29?u 02934 

Superwor oi Shiip &Gding ti Converston 
SUPSMP-Por7smoutn Deracnment-Env. 
1899 Nom Ho&on Ave. 
North Charlesron South Caroiina 29405-2106 
*Mr. Bill Hiers 
SUPSHIP-Ponsmoutn Detacnrnent 

Report Date: September 09.1997 Page 3 of 9 

Sampie ID : .SPORT0508- I 

Parameter Qualifier Result DL RL Cnirs DF Analyst Date Time Batch .M 

L.-t-Dirurxopnenol u 0.00 
L-S-Dichioropnenoi U 0.00 
Xllorophenor U 0.00 
Z-Niuopnenol u 0.00 
Z-memyiJ.6-dinirropnenoi u 0.00 
L-xc-Butyl4.6-DiniuoPnenoi L’ 0.00 
lNitropnenoi u 0.00 

hloro-j-methyl phenoi U 0.00 
U 0.00 

t+ntaci$orophenoi u 0.00 
Phenoi U 0.00 
mpCreso1 U 0.00 
o-Cresoi U Q.00 
.-bpenair IX Baseddeutral CO~~OUUIS - 102 imns 

!.2.4.5-Te~acn.iorobenzene U 0.00 
1.2.-l-Trichiorooenzene U 0.00 
:.;I -Dichlorooenzene u 0.00 
i .3 -Dichiorobenzene U 0.00 
i.-LDichiorooeruene U 0.00 
1.4-Dioxane U 0.00 
1.4-Naphthoquinone U 0.00 
I Jiaphthyiamine U 0.00 
X-Dinitrotoluene U 0.00 
26-iXniuotohtene u 0.00 
l-Aceqbminofluorenc U 0.00 
2-Chiormaphthalene U 0.00 
2-Methylnaphtbakne U 0.00 
?-Naphthylarnine U 0.00 
I-Picoiine LJ 0.00 
3.3’-Dichlorobenzidine U 0.00 
3.3’-Dimethyiberuidine U 0.00 
3-Methylchoiantbrene u 0.00 

romopnenyt phenyi ether c -:. 0.00 
oroaniiint U ‘0.00 

.hioropiwrtyi phenyl ether U 0.00 

325 660 us/kg 1.0 
163 330 ug/kg I.0 JCB 09108D7 1724 107546 2 
163 330 ugfkg :.o 
163 330 uglkg 1.0 
163 330 us/kg :.o 
163 330 ug/kg 1.0 
163 330 ug/kg :.o 
163 330 uglkg 1.0 

8130 16500 tie/kg I.0 
163 330 ug/kg :.0 
163 330 ugtkg 1 .o 
163 330 q/kg 1.0 
163 330 uglkg 1.0 

163 330 ugrkg :.0 
163 330 ugkg :0 . . 
163 330 u&g 1.0 
163 330 ug/kg 1.0 
163 330 uglkg 1 .o 
163 330 ugtkg 1.0 
163 330 uglkg 1.0 
163 330 ug/kg 1.0 
163 330 u+ykg 1.0 
163 330 uglkg 1.0 
163 330 ug/kg 1.0 
163 330 ugtkg 1.0 
163 330 ug/kg 1.0 

163 330 uglkg 1.0 
163 330 ug/kg 1.0 

813 1650 uwkg i.0 

813 1650 q/kg 1.0 

163 330 q/kg 1.0 

l-63 330 uglkg 1.0 

163 330 q/kg I.0 

163 330 uglkg 1.0 

PO Box 30712 * Charleston. SC 19417 l 204O Savage Road l 29407 

r803)556-8171 . Fax t803i 766-l 178 ‘9709148-01+ 
ok 



CliQX Superwsor oi Ship Bu&mg CY Csnvenlon 
SUPSHIP-Pommourn Der.acnment-Em. 
1899 North Hoinon Ave. 
North Chariesron Soum Carolina 29403-2106 

contact: Mr. Bill Hiets 
Ro~ec~ Dttscnpuon: SLJPSHIP-Ponsmoum Derachmeq 

cc: xPwcoo197 Repon Dare: Sepremoer 09. 1997 

Siunpie ID : SPORT0508- 1 

Page 4 of 9 

Parameter Quadifier Result DL Fu Ltlits 

Acenapnmene 
Xcenqntil;ienc 
.kaopnenone 
Aniline 
Anthracene 
*amae 

benzol a wxnracene 
Benz01 ajpyrene 
Benz01 b)fluoranchene 
Benz01 gi-&peryiene 
Benzor~fluoranmene 
Benzy~ Alcohol 
Butyl bcnzyi phrhal;ue 
CNoroDenztiare 
C!7qsene 
Di-n-bury1 phthakre 
Di-n-octyi phthalar.e 
Dialiare 
Dibenzoi a.h)anthracene 
Dibenzoiuran 
Diethyl phxhaiate 
Dimethoa 
Dimetiyl phthalaw 
Diphenyiamine 
Disuifoton 
Ethyl Methanesuifonart 
Ethyl methacrylate 
Fampnur 
Fluoranmene 
luorene 
-xachiorobenzene 
.a&.lorobutadiene 

163 330 ugkg 
163 330 ugkg 
163 330 uglkg 
163 330 ug/kg 
163 330 uglkg 
163 330 ug/kg 
163 330 ugtkg 
163 330 u&g 
163 330 ugJkg 
I63 330 ug/kg 

163 330 ug/kg 
163 330 uglkg 
163 330 ug/kg 
163 330 ug/kg 
163 330 uglkg 
163 330 ugkg 

813 1650 ug/kg 
163 330 ug/kg 

163 330 @kg 

163 330 ugkg 

163 330 ugkg 

163 330 ugfkg 

163 330 ugkg 
163 330 ugkg 
813 1650 u&g 
163 330 uglkg 

163 330 ugikg 
163 330 ugkg 

163 330 ug/kg 
163 330 uglkg 

163 330 ugkg 
163 330 ugkg 

im 330 ugikg 
163 330 u&g 

163 330 ugkg 

1.0 
1.0 JCB 03jOl3197 1724 107546 2 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 . 
1.0 
1.0 
1 .o 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

PO Box 30712 . Charleston. SC 29417 l 1040 Savage Road l 29407 

1803) 556-8171 . Fax (803) 766-I 178 “9709148-01’ 



Cknr: 

Conmx: 
Projw Descnpeon: 

cc: LNPWCOO197 

GEXER%L ESGIXEERISG LXBORATORIES 

Supervisor oi Ship Bukiing ai Conversion 
SUPSHlP-Portsmoutn Derachmenr-Env. 
1899 North Ho&on Ave. 
North Charleston South Carolina 29405.2106 
.Mr. Bill Hiers 
SUPSHXP-Ponsmourn Detachment 

Repon Date: September 09. 1997 Page 5 of9 

Sampie ID : SPORTO508- 1 

Parameter Qualifier Result DL RL units DF Analyst Date Time Batch M 

‘~exacruorocyzlopentaa~ene 
Hexacnioroernane 
Hexacnioropropene 
indenoc 1.X-c,d$yrene 
imdrlrl 
kophorone 

Isostioie 

Kepone 
LMelhapyrdeie 
Methyl Methanesuiionate 
N-Nhosocii-n-butyiarnine 
N-Niaosodierhylamme 
N-Nitrosobnebyiamine 
N-Nitrosodiphenylarrune 
N-Nitrosocupropyiarnine 
N-Nitrosomethylethybmine 
N-Nitrosomorpt~oiine 
N-Ninosopqendine 
N-Niaosopyrolidine 
Naphrhaiene 
NitTobenzene 

L’ 
u 
U 
U 
U 
U 
U 
‘J 
U 
U 
U 
U 
U 
U 
U 
U 
u 
U 
U 
U 
u 

O.O.O-Triethylphosphororhioate U 
PenIactiorobe&ene u 
Penrachioroerhane U 
Pentachiorotitrobenzene U 
Phenaceun U 
Phenamiuene U 
Pronarmde U 
Pyrene U 
Pyidine U 
Sahole U 
Sulfotepp U 
ThiOIli3ZXl U.: 

-.a-Dimethylphenerhyhune U 
S(2ChiOr6ethOxy)mcth~ U 

0.00 163 330 q/kg 1.0 

0.00 163 330 ugkg 1.0 JCB 09/08/??7 1724 107546 2 
0.00 163 330 ugkg 1 .o 
0.00 163 330 uglkg 1.0 
0.00 163 330 ugikg 1.0 
0.00 163 330 ug/kg 1.0 
0.00 163 330 l&/kg 1.0 
0.00 163 330 ugkg I .o 
0.00 813 1650 ugkg 1.0 
0.00 163 330 u&g 1.0 
0.00 163 330 uglkg 1.0 
0.00 163 330 ugkg 1.0 
0.00 163 330 u&g 1.0 
0.00 163 330 ugkg 1.0 
0.00 163 330 ugkg 1.0 
0.00 163 330 ugkg 1.0 
0.00 163 330 ugkg 1.0 
0.00 163 330 uglkg 1.0 
0.00 163 330 uglkg 1.0 
0.00 163 330 ug/kg 1.0 
0.00 163 330 uglkg 1.0 
0.00 163 330 u&kg 1.0 
0.00 163 330 u&g 1.0 
0.00 163 330 ugkg 1.0 
0.00 163 330 u&g 1.0 
0.00 163 330 ugkg 1.0 
0.00 163 330 u&g 1.0 
0.00 163 330 u&kg 1.0 
0.00 163 330 UgJkg 1.0 
0.00 163 330 u&g 1.0 
0.00 163 330 ug&g 1.0 
0.00 163 330 u&g 1.0 
0.00 -163 330 ugikg 1.0 
0.00 163 330 ugkg 1.0 
0.00 163 330 u&kg 1.0 

PO Box 30712 . Charleston. SC 29417 l 2040 Savage Road l 29407 

(803) 556-8171 + Fax (803) 766-l 178 *970914&01+ 



clieru: Supervisor at’Ship Buiiciing dr Converston 
SUPSHIP-Ponsmoulh Detacnment-Env. 
1899 NOKKII Hobson Ave. 

North Charleston. South Caroiina 294052106 
CollIacr: IML Bill Hiers 

Propxt Descnpuon: SUPSHIP-Porrsmoum Detacnment 

cc: .NPwcoo197 Report Date: September 09.1997 

Sample ID : SPORT0508- 1 

Page 6of9 

Parameter Qualifier Result DL RL Lttirs DF Analyst Date Time Britch 31 ._ /. * .” 
jist 2CNoroem~l j ruux u 0.00 

bis,Z-Ethylhexy~ rphrhalare u 0.00 
m-Dirunooenzene c 0.00 
m-Nitroaruiine u 0.00 
o-Nitroamiine u 0.00 
o-Toluidine u 0.00 
pDimethylammoazooenzene L’ 0.00 
p-Nitroaniline U 0.00 
pPhenyleneciiamme U 0.00 
sym-Trinitrobenzene U 0.00 
Appenair LY - Herbicides - 3 items 

2.4.5-T U 0.00 
3.5 -TP U 0.00 
24-D U 0.00 
Appendix 12’ - Penicdes L PCBs - 29 irems 

W’-DDD U 0.00 
-G’-DDE u 0.00 
I.4’-DDT 1.69 
Akin U 0.00 
Chiordane U 0.00 
Die&in U 0.00 
Endosulfan I U 0.00 
Endosulfan II U 0.00 
Endosulfan suifate U 0.00 
Endrin U 0.00 
hdrin aldehyde U 0.00 
Heptafhtor U 0.00 
HeptachIor epoxide IJ 0.00 
Methoxychlor U 0.00 
PCB-1016 U 0.00 
PCB-1221 U 0.00 
PCB-1232 U 0.00 
‘CB-1242 u -: 0.00 
“B-1248 U 0.00 
-‘B-1254 U 0.00 

163 330 tag/kg 

163 330 uglkg 
163 330 ug/kg 
163 330 ug/kg 
163 330 ugkg 

163 330 q/kg 
163 330 ug/kg 
163 330 ugikg 
325 660 U&J 
813 1650 q/kg 

1.00 

0.500 
1.00 

3.00 uglkg 10. JPA ij9/09/97 1019 107552 3 
3.00 ugfkg 10. 
3.00 ugjkg 10. 

0.666 1.33 ugkg 
0.666 1.33 ugtkg 

0.666 1.33 uglkg 
0333 0.670 ugikg 
4.16 8.33 ugkg 

0.666 1.33 ugkg 
0.333 0.670 ugjkg 
0.666 133 ugikg 
0.666 1.33 ugJkg 
0.666 133 ugikg 
0.666 1.33 ugkg 
0.333 0.670 ugkg 
0.333 0.670 ugjkg 
333 6.67 ugtkg 
333 4.17 q/kg 
333 4.17 uglkg 
333 4.17 uglkg 
X33 4.17 uglkg 
333 4.17 ugikg 
333 4.17 ugikg 

1.0 
1.0 JCB 09/08/97 1724 107546 2 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

1.0 TLD 09/08/W 1657 107551 J 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

PO BOX 30712 l Charicston. SC 29417 l 2040 Savage Road l 29407 

1.0 
1.0 
1.0 
1.0 

(803) 556-8171 l Fax (803) 766-l 178 l 9709148-01* 
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Cotluct: 
Project Descnpuon: 

cc: NPwcoo1’97 

GESERAL ESGISEERXSG L.iBORATORIES 

Supervisor of Ship Building c Convaslon 
SUPSHIP-Portsmoum Detacnment-Env. 
1899 North Hobson Ave. 
brth Charleston. South Cazoiina 29405-2106 
?vlr. Bill Hiers 
SUPSHIP-Portsmourn Detachment 

Repon Date: Srptemoer 09, 1997 Page 70f 9 
/ 

Sampie LD : SPORTO508- 1 

Parameter QuaLifier Result DL RL Units DF Ana!ysr Date Time Batch M 

PCB-1160 
Par&on 
Partion mctnyi 
Phorate 
Toxapnene 
alpha-BHC 
bcsa-BHC 

, Mta-BHC 
amma-BHC 

.detais Analysis 
Mercury 
Silver 
Arsenic 
BZililUll 
B~ll.iWl 
cadmium 
Cobalt 
chromtum 

Copper 
Nickel 

AnLimony 
Seicnium 
Tim 
Thallium 
Vanadium 
zinc 

u 
U 
u 
U 
LJ 
J 

U 
U 
LJ 

U 
J 

U 
U 

U 

0.00 
0.00 
0.00 
0.00 
0.00 

0.649 
0.00 
0.00 
0.00 

0.00586 
61.1 
975 

2530 
31.9 
-157 
13.6 

6010 
3680 

586 
1300 
66.6 
-165 
666 

-85.2 
5960 
2270 

0.0143 
20.6 
134 
12.0 
6.55 
10.1 
27.8 
30.1 
553 
483 
66.1 
89.6 
111 

54.4 
118 

27.8 
56.8 

333 1.17 ugiig 1.0 
0.833 i.67 ug/kg 1.0 TLD 0910819’7 1657 107551 4 
0.833 1.67 ug/kg 1.0 
0.833 1.67 q/kg 1 .o 

16.7 333 ug/kg 1.0 
0.333 0.670 q/kg 1.0 
0.333 0.670 ugjkg 1.0 
0.333 0.670 ug/kg 1.0 
0.333 0.670 uwkg 1.0 

Tbe following prep procedures were performed: 
GCNS Acid Compounas 
GUMS BaseMeuuai Compounds 
‘abicides .7- 

0.200 mg/kg 1.0 RMJ 09/08/97 1548 107554 5 
500 uwkg 1.0 hIBL 09/05’/97 1036 107506 6 

500 ukm 1.0 
500 q/kg 1.0 
250 q/kg 1.0 
250 ug/kg 1.0 

500 u&6 1.0 

mJ wk3 1.0 

5* wh5 1.0 
500 ugrkg 1.0 

250 u&I 1.0 
500 ugtkg 1.0 

=o w4!! 1.0 
500 ug/kg 1.0 
500 uglkg 1.0 

500 w%l 1.0 
1000 q/kg 1.0 

TSD 09/08/97 :I500 107546 7 

TSD 09/08/97 I500 107546 7 

JPB O!MI8/97 1200 107552 8 

JPB 09/W/97 1.200 107551 7 

RluJ 09/o&97 1245 107554 5 

PO Box 307 12 . Charieston. SC 29417 l 1040 Savage Road l 79507 

(803) 556-8171 . Fax (803) 766-l 178 *970914%01* 
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Conlacr: 
Pqea Descnprion: 

cc: NPWC00197 

GESERAL ESGISEERIXG L~~BORATORIES 

Supennor oi Sip Budding Lir ConversIon 
SUPSHIP-Porrsmoum Detacmnent-Env. 
1899 Noti Hobson Ave. 
North Chariesmn. South Caroiina 29405-2106 
Mr. Bill Hiers 
SUPSHIP-Pansmourn Detachmu~ 

Repon Date: September 09.1997 Page dof9 

Parameter 

TRACE 

Sampie LD : SPORTO508- 1 

Qualiikr Result DL RL Units DF rinatyst Date Time Batch %I 

CRB 09/08/97 2100 107506 9 

Surrogate Recovery Test Percent% Acceptable Limits 

L1,6-Triboromopnenoi APP 9 ACID 873 (403 - 122.) 
2-Ruoropnenoi APP 9 ACID 85.7 (25.0 - 121.) 
Phenoi& APP 9 ACID 935 (24.0 - 113.) 1-y 
?-Ruomoqlhenyl APP9BIN 89.6 (30.0 - 115.) 
Nitrobenzene-dS APP9BM 88.1 (23.0 - 120.) 
p-TerphenyLdl4 APP9BM 114. (373 - 128.) 
14-Dichloropnenylaceric acid APP 9 HERBICIDES 112. (51.9 - 180.) 
jCMX A.PP 9 PESTICIDES 72.9 (45.8 - 148.1 
Dibutyichlorendare APP 9 PESTICIDES 76.6 (30.7 - 143.1 
Bromoiiuorooenzene APP 9 VOA-8260 105. (539 - 154.) 
Dibromoriuoromethane APP 9 VOA-8260 108. (63.4 - 136.) 
Toiuene-od AH 9 VOA-8260 106. (72.1 - 137.) 

Xl = Method 

M 1 
M2 

M3 
iM 4 
MS 
M6 
M 7 
M8 
M 9 

Method-Dessriptton 

EPA 8260 
EPA 8270 
EPA 8151 modified 
EPA 8080 
EPA 7471 
EPA 6010A 
EPA 3550 
EPA 8150 
EPA 3050 

i. _. -. 

PO Box 30712 9 Charleston. SC 29417 l 2040 Savage Road l 29407 

(803) 556-8171 l Fax (803) 766-I 178 l 9709148-01* 
e 



GESERX ESGXSEERISG LABORATORIES 
I ;,. ‘,, ,I. 017 lAmr~* Ceninuuo~ 

STAST GEL ,r E?! 
FL ES7156)372Pi iS47Z:‘s74: 
SC :33 
SC :01m 10582 
Ts 32934 029w 

Clienr: Supemsor of Ship Buliding d: Conversion 
SU’PSHIF’-Ponsmoum Dctacnment-inv. 
1899 North Hobson Ave. 
North Chariesmn. South Carolina 294052106 

Colxact: .Mr. Bill Hiers 
Pro~ecr Dascnpuon: SUPSMP-Porrrmoutn Drtacnment 

x: NPWC00197 Report Date: Sepptember 09.1997 

Sampie ID : SFORTO508- 1 

Page 9 of9 

Xl = Method Method-Descnption 

Nores: 
TkequaGers mtisreportaredef&das follows: 
ND indxues I.M rhe anaiyre was not detect& aL a concentrauon gre3rer than the detectmn limk 
J indicates presence of anaiyte at a concentrauon iess mata tie repotting bit (I&) and mater than rhe detecuon limxt CDL). 
Uindicate5thattheanaiytewasnotdetcctcd al 3 concenrrauongreaterthYlrhecie!ecIioniimiL 

dicates th3t a quality conxoi anaiyte recovery D 011&e of specified acceptance criteria 

15s dam report h3.s been prep& and reviewed 
in accorcbnce wib General Engineering Laboratoxies 
standard operating procedures. Please direcr 
any questlons to your Proyct Manager. Karen Blakeney al (803) 769-7386. 

_. -’ 
-. 

PO Box 30712 l Charleston. SC 29417 l 2040 Savage Road l 29407 

(803) 556-8171 . Fax (803) 766-l 178 l 9709148-01* 



Clknr: Supenuor of Ship Building di Convaslon 
SUPSHIP-Ponsmoum Deracknenr-Env. 
1899 North Hobson Ave. 

Contact: 
Propx Dcsscnpuon: 

North Chariesrnn. South Caroiina 29405-2106 
,MI. Bill Hiers 
SLJPSHLP-Portsmouth Detacnmenr 

cc: NPwcoo197 Reporr Dare: September 15.1997 Page 1 of 3 

Parameter 

Sampie ID : SPORTO508.2 
LabxD : 9709 148-02 
Maulx : GmundH20 
Date Coiircrea : 09/06#7 
Date Recerved : W/O8197 
Priority : Rourme 
Collector : CIienr 

Quatifier Result DL RL L’aitr DF Analyst Date Time Batch !U “.. 

Volatile organics 
AppeMiX fi ~OkUik~ - 55 iL9?~ 

1.1.1.2-Teaachiometiane 
1,l. I -Trichlomerhane 
1.1.2.2-Teaachiome~~ane 
1.1.2-Trichiometiane 
1.1 -Dich.ioroemane 
l.l-Dictrloroerhylene 
I .2.3-Trichiompropane 
!.2-Dibromo-3chloropropane 
’ ? -Dibromoetiane L.- 
1.2Dichlorobenzene 
1.2-Dichioroethane 
L2-Dichioropropane 
1.2-&s-Dichioroerhyiene 
1.2~aans-Dichioroetykne 
2-Butanone 
2-Hexanone 
4-Methyl-2-pencanone 
Acetone 
Acetmmile 
Acroiein 
Acryloniaile 
Ally1 Chloride 
Benzene 
Bromoiorm 
Carbon Disuifide 

%rbon Teaachlonde 
3lombenzene 

U 
U 
U 
U 
U 
u 
U 
c 
u 
U 
U 
U 
U 
U 
J 

U 
U 

U 
U 
U 
U 
U 
U 
U. 
LJ 
U 

0.00 1.00 2.00 
0.00 1.00 200 
0.00 1.00 200 
0.00 1.00 2.00 
0.00 1.00 200 
0.00 1.00 200 
0.00 1.00 2.00 
0.00 1.00 200 
0.00 1.00 200 
0.00 1.00 200 
0.00 1.00 200 
0.00 1.00 2.00 
0.00 1.00 200 
0.00 1.00 200 
2.92 2.00 10.0 
0.00 5.00 10.0 
0.00 5.00 10.0 
14.9 5.00 10.0 

0.870 2.00 10.0 
0.00 10.0 20.0 
0.00 10.0 20.0 
0.00 5.00 10.0 
0.00 1.00 200 
0.00 1.00 2.00 
0.00 -200 10.0 
0.00 1.00 200 
0.00 1.00 200 

:-, 

1.0 JEB ~xv11/97 1747 107644 I , 
I.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 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

, 

1.0 
1.0 

PO Box 30712. Charleston. SC 29-l 17 . 1040 Savage Road l 2911-t 

(803) 556-8 I7 I l Fax 1803) 766-l 1 TS -9709 148-02. 



CSenr: 

corlmcl: 
ho~ecr Descstption: 

cc: iNPwcoo197 

Supervisor or‘ Ship Building dr Converston 
SUPSHIP-Portsmoutn Deucnmenr-Env. 
1899 Noti Ho&on Ave. 

North Charluton. South Carojina 29405-2106 
,Mr. Bill Hiers 
SUPSHIP-Porrsmoum Detachmenr 

Repan Date: Septemoer 15. !997 Page 2 of 3 

Sampie ID : SPORTO508-2 

Parameter Qualifier Result DL RL L’nits DF Analyst Date Time Batch M 

Chloroa~bromomeuunc 
Chloroevlane 
Chlomionn 
Chloroprene 
Dibromomethane 
Dichlorobmmomethane 
Dichlomdifluommethane 

MechacryloniPiie 
Methyl Bromide 
,Methy 1 Chloride 
Methyl Iodide 
Wxhyl Mechacrylate 
.Methylene Chloride 
Propiommie 
S tyrene 
Teuacnloroerhyiene 
Toiuene 
Trichloroethyienc 
Trichlorofluommedxuxe 
vinyl Acetate 
Vinyl chloride 
xy1erles (TOTAL) 
bis(2-ChIoromethyiechyl)erhcr 
cis- 1.3-Dichloropropylene 
trans-1.3-Dichioropropylene 
trans- 1,4-Dichtoro-2-butene 

u 
u 
U 
u 
u 
u 
u 
u 
U 
U 
U 
u 
u 
U 
U 
U 
u 
U 
u 
u 
U 
U 
IJ 
u 
U 
U 
U 
u 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

1.00 
1.00 
1.00 
2.00 

1.00 
1.00 
1.00 
1.00 
10.0 
5.00 
1.00 
1.00 
2.00 

2.00 

1.00 
10.0 
1.00 
1.00 
1.00 
1.00 
1.00 
5.00 
1.00 
1.00 
10.0 
1.00 
1.00 
1.00 

2.00 
200 
2.00 
10.0 
2.00 
200 
too 

200 

20.0 

10.0 
200 

2.00 
5.00 
10.0 
5.00 
20.0 
200 
2.00 
200 

2.00 

200 

10.0 
200 

4.00 
20.0 
200 
200 
2.00 

1.0 
1.0 JEB 09/11/97 1747 107664 1 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

Surrogate Recovery 

Bmmoiluambcrurne 
oromcthane 

Test Percent% Acceptable Limits 

APP 9 WA-8260 110. (73.8 - 128.) 
APP 9 VOA-8260 90.8 <“. (63.9 - 139.) 
APP 9 VOA-8260 99.4 (77.1 - 121.1 

_. 

POBox30712~ Charleston. SC 291 I7 l 1c)-10 Savage Road l /%I 4 

1803) 556-8171 l Fax 1803) 766-1178’ ‘9709 148-02. 
u 

--. 



GESERXL ESGISEERISG LalBOR.4TORIES kboruor* cvLuluruw 
:irrrllf? ‘: Adi’. > ,‘<.(‘(:y :i ,:!I .I i’:,,,),, i,,’ rn,,>,‘i’.:.~ STATE GEL I EPI 

FL ES7156/87ZW a ,,--y Es7.c 
SC 33 
SC !0120 105x2 
-Is 02934 (32934 

Clienr: 

Contacr: 
Projecr Descnpdon: 

cc: NPWC00197 

Supemsor of Ship Building dc Convasion 
SUPSl-lIP-Ponsmoti Detachment-hv. 
1899 Nonh Hobson Ave. 
North Charlesrnr~ South Carolina 294(%2106 
Mr. Bill Hiers 
SUPSHIP-Portsmouti Detachmcslr 

Report Date: September 15.1997 Page 3 013 

Surrogiire Recovery 

Sampie ID 

Test 

: SPORTO508-2 

Percent% Acceptable Litnitr 

.)I = Method ,Method-Description 
,- “, 

Ml EPA 8260 

Notes: 

‘ie qudifias m his report are defkd as follows: 

.iD indicates chat the anaiyte was not detected at a concenua~L~n grcarer ban the deuction iimit 
I indicates presence of snaiyte at a concmmhon less rhan the r-g knit (RL) and grcatet than rhe detaxion iimit (DL). 
U indicates that the analyte was not detected at a concenmtion greater than the defection Limit. 
l hdicates thar a quaky conmi analyte recoveq is ourside of specikd acceptance crireria 

This dara report has hem prepared and reviewed 
in accordance w~rh Gend Engineem~g Laboratones 
standmd opera- procedures. Please direct 
my quesrrons KI your Project Manager, Karen Blakeney SL (803) 769-7386. 

.:. xc”5 

P 0 Box 30711 l Chxieston. SC 29117 l 2040 Savage Road l 29414 

1803.1556-8171 l Fax (803) 766-1178 *970914&02* 
ob &a Prwmd on fccvcled piqxr. 
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APPENDIX B-1 .I 

SOIL SAMPLING LOGS ’ 
STUDY AREA 8 



Ia-- -1-m -.-- 





SOIL SAMPLE 

DEPTH OF SUIPLE 

WE OF !%WLE WUECTED: 
SCREE 
&.wcsTE 

DECOHTAUlNATlON FLUIDS LAS=: 

ihj DE10ri~o WATER 
[~NoxsoL’moN 
I JH-E 

f ;zh%w% 
[ INONE 

SC+1 WE: 

-- 

SAUPLES couEc7ED 

hum 

FIGURE 44 

EXAMPLE SURFACE. SOIL SAMPLE 
FIELD DATA RECORD 

PROJECT OPERATlONS PLAN 

NAVAL TRAINING CENTER 
ORLANDO, FLORIDA 

. 



1’ ii ii 

i 
ji ii 

EXAMPLE SURFACE-SOIL SAMPLE 
FIELD DATA RECORD 

NAVAL TRAINING CENTER 



SOIL SAMPLE E 
7 

PMENT USED FOR tOLLE~Ok DECOhnAMlNAllON FLUIDS CS3: 
I HAND AUGER , .AUUSES p. .\ 

DEPTH OF SMPLE 14 DEIOMZED WATER 
J~oulNoxsoLlJTlw 

I J-E 
( )HND&oulnDN 
I 1 PUlMLE WATER 

TYPE OF SAUPLE COLLECTED: i jNOM 

EXAMPLE SlJRFACFSOIL SAMPLE 
FIELD DATA RECORD 

NAVAL TRAINING CENTER 
ORLANDO, FLORIDA 

I 

w-03 940321 WEM 





soft SAMPLE 

DEPTH OF SAMPLE 

( )+wossolmw 
[ ] PQIABLE WATER 

‘;YPE OF WRE tOUfC7ED: ( )NONE . 

SOIL TYPE: 

I 1-y 
SAlAPE ossEavAnoss: I X-0 

[ )ORWNlC 
i IGRAVEL 

FIELD Gt SATA: [ 1 FtELD DUPLlCA7E C3LLEGED !3AMPLE LCCATlON -Cl-f: 
DUPuUlE I3 I 1=s 

bd- 

FIGURE 44 

EXAMPLE SURFACE-SOIL SAMPLE 
FIELD DATA RECORD 

PROJECT OPERATIONS PUN 

NAVAL TRAINING CENTER 
ORLANDO, FLORIDA 







SOIL SAMPLE 

DEPTH OF SAUPLE 

OECQNTAMlNATlON FLUIDS =5”: 

F{ELC GC DATA: [ ] FIELD DUPLIUYE C3LLEt;ED SAMPLE LOCATION -CH: 
DUPLJUTE 13 I l=s 

bd* 

FIGURE 4-5 PROJECT OPERATIONS PLAN 

EXAMPLE SURFACE-SOlL SAMPLE 
FIELD DATA RECORD 

&. 

NAVAL TRAINING CENTER 
ORLANDO, FLORIDA 



.-’ 

SOIL SdMPLE 

DEPTH OF SAMPLE 

SAUFLES COLUCED 
hlxmn 

FIGURE 44 

EXAMPLE SURFACE-SOIL SAMPLE 
FIELD DATA RECORD 

NAVAL TRAINING CENTER 
OFUANDO, FLORIDA 

1 

~19-03940321WEM 



SOIL SAMPLE 

DEPTH OF wPLE 0-L 

I I ; , ., 

SAUPLE~ coLLECTED 
uAn?K 

. 

FIGURE 4-5 

EXAMPLE SURFACE SOlL SAMPLE 
FIELD DATA RECORD 

.--,, 



SOIL SAMPLE 

OEPTH OF SAUPLE o- rz” 

d sf%JJ 
[seu , 

OECOKfWlNATlON FLUIDS USE?: 

i jH~0&0LVnoN 
[ ] POTIBLE WATER 

FIELD CC OATA: [ ) FIELD DWLlC4Z CDLLEC;ED WPE L#;A?ION SKRCH: 
OUPUCATE I3 t l-f= 

bd- . 

SAUPSS COLLECYED 
MAlRbl 

FIGURE 4-5 

EXAMPLE SURFACESOlL SAMPLE 
FIELD DATA RECORD 

NAVAL TRAINING CENTER 

51943 940321w~ 



SOIL SAMPLE 

DEPTH OF SAMPLE 

-NT USE0 FOR CCUECnOK DECONTAMINATION FLUIDS OS=: 
4 AusE 
pqmm ALwnOL 
[ ~ZSUUETHANW?SX 

FfEfD GC DATA: ( ] FIELD OUPLfUYE COLLE~D SAUPLE LOCKTION SxETcn: 
DUPLICATE I3 I I= 

M* 

FIGURE 4-5 

EXAMPLE SURFACESOU. SAMPLE 
FIELDDATARECORD 

PROJECT OPERATIONS PLAN 

NAVAL TRAINING CENTER 
ORLANDO, FLORIDA 



SOIL SAMPLE DECOtflAMINATION FLUIDS CSZ: 

DEPTH OF SUAPLE 

FIGURE 4-s 

EXAMPLE SURFACE SOIL SAMPLE 
FIELD DATA RECORD 

NAVAL TRAINING CWI’ER 





Site: 0 0 -3 
Date: it-17 /cie!a 

Signature of Sampler: W T 

- 
- 

- 

SOIL SAMPLE EO~!?ME?;T cSED For? COLLECTION: 
pq KAK3 KJSEa 

~~CeOOb.hu~ATION RUGS USED: 

[ ] S.S. stis S?OOrJ [ ] ETHYL ALCOHOL 
[ ]S:-rO\Z [ ] 25% M~NOV 5% AXM -FE II WA’IE3 

I 
DEr7H OF SAMPLE o-I/ [ ] KANi= S.WON [ ] DEIONIZED WATER 

[ ] AuJMlr;;M FANS [ ] LlOUINCX SOLUTION 
[ ]ss3Xlrtr [ ]t-iEXHG 
[ 1 [ ] HNO 3 SOLIZION 

;Y?E 0.’ svA?LE c3LLECTED: 
1 ] POTAELE WA73 

$&D:SC;ZTE 
[ JNONE 

[ ]CoM?csTE SOIL -J-s%: 
I ICUY 

.%M?LE czszwA~loss: P,J SJ-JD 
[ ]0303 

/) 

PICoLW ap 

K hfOWh-- /.$~.?x$;;~ 

NOTEVSKETCH 



SOtL SAMPLE 

DEmH OF MPLE 

A(f NT UsED FOR -tnOK DECDNTAbAlNATlON FLUIDS IS3 

I I-- 

lYPf OF ShuPLE COUERD: I INmE 

FIGURE 4-5 

EXAMPLE SURFACE SOIL SAMPLE 
FIELD DATA RECORD . 



SOIL SAMPLE 

DE34 OF SAWYE 

E0J!?M:h? USED FOX COLlECT~Oh’: DECO~At.mATlON FLUX22 L’SiiD: 

PC 
) HAN2 KusE3 / ALlUSE 
] S.S. stsi SOON [ ] ETHn. ALCOHOL 

[ ]SHO\E [ J 25~. MET)iCINOY 75Y. ASSTM iWE II WATE.3 

[ ] WA2 SKION { ] DEIOMZED WATEil 
[ J AuAw%-wM FANS [ ] LIOUNCX S0Lrr;lO.u 

1 JHEXICNE 
[ ) l-IN0 , SOLVilON 
1 1 POTABLE WAiE8 

@--I 
FIELD GC DATk 

;Y?'E 0.: MU?LE CXLECTED: i jNONE 
p~;~;E 

SOIL TY?E: 

Su(?LE c~z\‘AiroNS: 

’ * DU?UCATE 1D I 1-S 
,NNO 

s*HIJ bQ;;:x :=d 

I I I 
-I--- 

--- 
f I 

---I- 
--- 
I I 

-I- 
--- 
I I- 

-1--- I 1 
-t- 

--- 
I I ---- 

-1 I I ----- 



Projed: WTC , ~Lc~lvn~ 

Projecf Number: 0 2546.h.< 
sample Location ID: 00 s02530 
Time: Start: 0 05 3 End: o=3a? 

Siie: Sd3 
Date: ii- f u/q7 

d 
Signature of Sampler: M 1 

SOIL SAMPLE 

DEETH OF SwPLE 

~ogw.EhT LSED FOit COLLECTION: 
&HAtc CLG3 

,D~C~OAt.&‘ATION RUSS L’SED: 

[ J S.S. S?JT S?OON [ ] EiHYl ALCOHOL 
I jsno\z [ j 2% M~NOV if% ti:M 37: II WATE3 

[ ] KAiAh’: S.?oON [ ] DEIONIZED WATEii 
( J ALum3b4 FANS 
[ ]ss3X~ 
[ I 

[ ] POTABLE WATER 
TYPE OF %.Gt.E c3uECTED: 

iY-3 
[ INONE 

DfSC?ZTE 
( )cDM?CS~E SOL lY?E: 

s&MLES COUCED 

*PJborrzL= 

I I I --- 
I I I 
-t-- f I- 
-t- I I- 
-f-- I /- -7- 
I I I -7- 
I I I .7-c__- 

1 



SOIL Sc:fAPLE 



SOIL SAMPLE 

DEirix OF %.hPLE 

EO’J!PME~~ ~‘st,D FOR COLLECTION: DECO&TAMlh’A7ION RL’ISS USED: 

I& HAI\‘:: h’xa f ALLUSE 
1 ] 5.5. S?J SxmN [ ) EHYL ALCOHOL 

[ ]S:-rOiZ [ ] 251: MMNOU XY. MTM MFE II wATE.3 
] DElONlZED WA’iE3 

, 
[ ]wcS~ON [ 
[ ] AU.W’;7r( Fhh’s 1 )LIOUINOX SLflIoN 

1 ysS’Jc~ [ ]HEXANE 
( ] HNO sSOLUIION 
( ) POTABLE WA73. 

iY?E O?Sku?LE COLLECTED: [ INONE 
sz7;E 

1’3 ztA?csE SOli n?E: 

s.AJ#LE C~AshiloNS: 6c 
1 CUY 
JSMJD 

[ )0303 
tr(l co:03 Qw-Y. fi ro WllJ 

[ ] ORGANIC 
pQ GWVEL 

I 1 

FIEW GC DA’iX: [ ) FiEFD DU?LIU% COLLECTED sJ..MpLE LOV\TION SKE;CX 
IC 

DUtlJUTE 13 I 1-S 
INNO 



__ .;.;. 1% .., t ,, 

Projed: tiTC Od;rl--A~hn Site: c3 Cl 3 
Projecf Number: OZS4&05- 

3 

Dale: \I-n-/9@4- 

Sample Location IO: 0 A5 0 2900 -( rvm/flQ 
Time: Start: OQzS End: 043=$ Signature of Sampler: S& 

/ 

SOfL SAMPLE 

DEFT%OFSH.Q’LE 0 - 
\r 

DECO.~TAMI~‘ATION FLUCS USED: 
/ ALLUSE 
[ J i?HYL ALCOHOL 
[ ] 25% MWNOU XY. /STM ‘XPE II WATEA 
[ ] OEIONIZED WATER 
I ] LIOUlffOX SOLmON 
I IHEXAh’E 
i j HNO a SOLfiioN 
[ ] POTABLE WAXa 
[ INONE 

[ ] ORGANIC 
M GiiAVEL 

’ FIED GC 3Alk [ ] FIELD DU?LlCSTE COUECZD W?LE LOcAilON SK5Cic: 
DUWUiE 13 



Project: tdT<- OlilLpidbr) 
Project Number: 025~\6,05 

Sample Location ID: 0% ‘5 m 30 00 
Tme: Stan: Q9 Z 7% End: 0933 

Site: 00 3 
Date: Ii- I?-/‘?%- 

Signalure of Sampler: MT 

SOIL SAMPLE 

7~: o.= SGG’LE cXLEC7ED: 
$.&DfStiZE 
[ ]CCM?CSE 

1 J 

--- 
[ ) FiHYL ALCOHOL 
[ ) 25~~ MWNOU is): MTM SYPE 11 WATE3 
( ] DEIONIZED WATEa 

. 

[ ) POTABLE WAfEa 
1 JNONE 

li 
I I I 

-I- t -I- 

1; 
I- I- I 
I- -I- f --- 

ji 
---I I I 
I--- I- 1 --- I I I y-e- 



FIGURE 4-5 

EXAMPLE SURFACE-SOIL SAMPLE 
FIELD DATA RECORD 

NAVAL TRAINING CENTER 
ORLANDO, FLORIDA 



She: (703 

, Date: \r- (7 (9% 

Signature of Sampler: PM- 

D~CO.h7&tlh’X7lON RUlcS USED: 
/ ALLUSE 
[ ] mwL ALCOHOL 
[ J 25~. M~NOIJ i,fY, ASTM SYPE II WA73 
[ ] DEIONIZED WATEil 

t 

[ ]LIOUINCX SOLLJTON 
[ )HEXANE 
( ] HNO ,SOLflJON 
[ ] POTABLE WA73 
[ INONE 

SOIL TY?E: 



SOIL SAMPLE 

DEFiH OF SAMPLE (p\f 

FIEW GC 3A7Az 

~o’~:pu.E.‘tT SE3 FOR COLLEC7ION: 

9 
HAN2 KusE.‘I 

1 S.S. S?Ji SJOON 
[ JSXOt= 
I ] HAN: SPOON 
[ J A~UUlSf;M FANS 
[ JSS3XW 
, . 
1 1 

‘;Y~E o.= .su?~E CxLECfED: 

[ ) FiHYL ALCOHOL 
I 125:: MmNOU X5; MfM MPE 
i j DEIONIZED WAiEil - - 
[ ] LlOUINoX Sa.u7lON 
1 JHEXM’E 
[ ] HNO a SOLmON 
[ ] POTAELE WATEil 
I JNONE 

.’ 

!I WAfE3 

J FIELD DU?LIUTE C3LLEGED w?E LoUiION SKE;Cd: 

DWUUTE 13 I IMS 
DYNO 

I I J 
-I--- l I- 
-I- 

--- 
J J Y-W-- 

J J I ---IL- 
/ I I --- 

--fZ-m,e J I 
-1 I 



1 

‘L’ 

I- I I- 
-J- I I- 

-1- I I- 

-I- I -I- 

-1- 1 I- 

-t I- I- 
I- / I- 

~~LVM 318iLOd [ ) 
NOl?nfOSc ONH t 1 

3Nm3H[ 1 
h’Ol~los xoNlno17 l 1 

E~LVM a3moi3a 1 I 

r\rl :Jaldcreg )a iWWJ@S 



SOIL SAMPLE 

‘;v?f o.= 4;uRE C3uECSED: 

i j DEIONIZED WAiER 

[ ) POTABLE WATE3 
[ INONE 

I t I 
-1-t-- I- 
-1 I I ----- 

I I I ---I_- 
I I I -P--P 
I I I ---I_- 
I I I p---v 



-I- I I- 
-1 -t-- t 
I- I I- 
-1- I I- 
-1 -I- t- 
I -I- i- 
t- I I- 



She: OU-3 
Dare: 11-q /q3- 

Signatwe of Sampler. -pn- 

SOIL SAMPLE 

DE34 OF SAMPLE 

EOu!?ME?;I USE3 FOR C3LLECTION: D~CO.NN.4lNATT1ON RUSS VSsiiD: 
HAN3 huG3 

9-s 
0 ALLusE 

.s. S?Ji SPOON 
i ]SHO\Z 

[ J E?HYL ALCOHOL 
1 ] 23’. MmNOU 7% ASfM iYFE I1 WATE.3 

[ ] Km: S.PoON ( J DEIONIZED WATER 
1 ] ALUhtlr;“M FhNS 1 JLIOUJNCX SOLVSJON : 
I ISS~X~ I IHEXANE 
i 1 

;YPE 0.: s~unE CXLECTED: 
NDISC;ZE 
[ )cO+.t?=STE 

i j HNO ,SOLUTlON 
[ ) POTABLE WAxa 
1 INONE 

so11 7-f?‘,: 

yluf~ SJ 155 

t I I 
-I- 

--- 
I I 

-t--- 
--- 

l I -- --- 
I I I -- --- 
I I I 

-t- 
--- 

I I p-m- 
-1 I I 7--- 



Projecl: w-c OR ~avuAn She: 0 0 k3, 
Project Number: oZft-(6. OS Date: I\- IL4 /c1? 

sample Location ID: 0% fi 03% (XI) ( hupJ j 
Time: Stan: 0 9 3 I End: OS36 Signature of Sampler: b4r 

SOIL SAMPLE 

DEr?X OF SAMPLE 0-G 
DECCXh7AMlh’AflON FUSS L’SED: 
0 AUusE3 
1 ] UHYL ALCOHOL 
[ J 25% MmNOL/ :5X ti:M NFf 11 
[ ] DEIONIZED WAXa 
[ ]LIOUfNCX .%LflJON 
[ )HMME 
[ ] HNOsSOLViiON 
[ ] POTABLE WA73 
[ JNONE 

WA’IE3 

SOIL TYPE: 



Project: !Ll2-C - ORG, Atiho 
ProjectNumber: nzsu6- 0 5 

Sample Location ID: 0 0 5 0 sq 00 
Time: S:an: 0 9 X C7 End: O?“t\ 

Se: OV 3 
Date: \\- 1 L\ /‘?T 

Signature oi Sampler: rZ T 

SOIL SAMPLE EO’J!PMES~ USED FOiz COLLECTION: 
1% Hhh? CJGEA 

,DECAO~~AMHION RUSS USE3: 

[ ] 5.5. s7Ji SPOON [ f mn ALCOHOL 
( ] 25~. M-NOU 7:~. ASTM 7FE II WATE.3 

D EEH OF SAMPLE 0 
1 ]SHO\Z , 
[ ) lihx: S?oON 1 ] DEIONIZED WATER 
[ ] Al.~UrWW FA6 [ ] LIOUINCX soLflIo% 
[ Jss;x~ I ]HE%NE 

f I ( ] HNO , SOLVTlON 
[ ] POTABLE WATEiL 

;YPE 0; SAUPLE C3UECiED: [ INONE 

SOIL -n?E: 



SOlL SAMPLE 

DES+! OF WPLE 

TYPE 0.: SAMPLE COUECTED: [ )NONE 

SOlL TME: 

sAJmL$ Css3i\‘AiIoxS: 



r 
I 

Projed: p9-L OR LmM-n 

Project Number: oZ5436.c3ef 
Sampie Location ID: 0 8 5 0 4 \ 0 0 
Time: Start: 09 Q* Et,?d: 09 5\ 

She: 00 25 
Dare: \\-J~(9-% ‘w 

Signature of Sampler: MT 

SOIL SAMPLE 

DEr?H OF SAMPLE 

EO~:PtdXT USED Foil COLLECTJON: DECOM~Mlh’A7JON FLUJSS USED: 

P 
HAN2 ALJGE3 / ALLUSED 

] S.S. S?JT SPOON [ ] E7HYL ALCOHOL 
I ]sHo\= 1 ] 25% M~NOU 55~. ASTM TVPE II wATE3 

, 
-I’ [ ] HAKZ S.?oON ( ] DEIONJZED WA73 

1 ] ALUUls’;M FAhS [ )LJOUJNCX SOLUSJON 
[ ]sr3Xqi [ JHEXANE 

I 1 [ ] HNO 3 SOLLlTlON 
I ] POTABLE WATE?. 

37~ 0,: $i~u?E c3uECTED: i jNONE 
m DSti~TE 
1 ]CDMS5E SOIL TY?E: 

ff&#L;’ DZS3%‘A713SS: &z 
[ ] ORCXNJC 
1 ]C%VEL 

GC 3Afk ( FlEtD DU?LIUTE COLLECXD wpE LoUiION SKE;til: 

OUTJUTE 13 r 1-s 
D@o 



PfojeU: cvc O’/LLJhLm 
Pro@ Number: ozSd\6,0.5 
sanpje Location ID: OR 5 0 w 2 00 
Time: Stan: 09 5 1 End: 6977 

She: 00-S 
Date: \\-I4 fT% 

Signalwe of Sampler: MT 

SOIL SAMPLE 

DE34 OF WPLE 

EouJ!~K.I~~ k&SE3 FOii COLLECTION: 
( )4fiAh’S *ryjzg 

;ECCZC.M$ATJON FLUIS. USf3: 

1 ) S.S. S?Ji SPOON [ ] nHYL ALCOHOL 
[ )SHO\Z 1 ) 25% MmNO!J Xx ASTM >Ff II WAfEA 

[ ) Hm: S.3oON [ ] DElONltED WATER 
[ ] &&cC3.4 FANS 
1 )S?JCG 
I I 

[ ) POTABLE WA73 
;Y?E 0.2 ~AUPLE COLLECTED: [ INONE 
p$DJSCiFZ 
( ]CoM?JTE SOIL WE: 

r ICUY 
ycM?c C~~iVA~J3NS: D4.yjJD 
I lo=.‘1 ouQ..) [ ) ORt/rNJC 

1 ) GFLAVEL 



” ,, :.-, “, ,_ 

Signatufe of Sampler: M-f 

s*xr-s xrzs Yp 

I I I p--e- 
I ,-I------ t -’ 

I I I 
-I- I -,. 

-I-~-- l I- 
-1--- I I- 
-1--- I I- ---- 



Projecl Number: 02 5 L 
sampie Location ID: 08 S 0 i-t4 00 
Time: Star!: I00 2, End: 10s -53 

She: 00.3 __ 

Signature of Sampler: M”r 

SOfL SAMPLE 

DErl% OF SAMPLE 

EO’J!?V.EhT uS:D FOR COLLECTION: 

i j DEiONltED WAiE3 
[ ] LlOUlNoXSoLmON 
1 ]tcWE 
[ j HNO a SOLUTION 
[ ) POTABLE WATZil 
[ INONE 

FlEW GC OAT& ( 

s.&hG’Us COLLECTED 
MA= 



, 
,‘/I., 11< ..c. 

. 

Projed: Vd TC U(-J 

Proj~Nunbef: 0zSu6* 6 F; 
Sample Location ID: b%s 04,5 00 
Time: Start: IO OPI End: /b/3 

She: U V c ) 

Dale: I(- Iq ‘nn 

Signature of Sampler: F-47 

SOll 

DErlH OF SAMPLE A2 

: SAMPLE 7 ON: DECONTAk4lNATTION FLUI 
/ ALLusE 
[ ] ITHYL ALCOHOL 
1 ] 25% MmNOU 75% 

( ] DEIONIZED WATER 

[ ) POTABLE WATEFi 
( )NONE 

ASTM iYPE II WATE3 
I 

I I I p-m- 
-t I I 
---I- 

--- 
1 I --I_- 

-t I I 77 -v- 
I I I 

I- 
--- 

t I p-m- 
-1 I I -- --- 





SOIL SAMPLE 

0EFZ-I OF SAMPLE Cl-\’ 

DECO.%TAMlNA7lON FLUISS USE!): 
/ ALLUSE 

( J DElONltED WATER 
[ )LloLmJcx SoLLmON 
[ )HDWE 
( ] HNO J SOLfiiON 
1 ] PCSfAeLE WkTER 

37% OF WWLE C3UECiED: i jtmh’E -- 

SOIL lY?E: 

yrM?~ cEszRvAT1oss: 



- -~ 

Se: OtJ3 
Dale: II- 14 /93- 

Signalwe of Sampler: MT 

SOIL SAMPLE 

DEE% OF SAMPLE 

Eo~J!?ME+.? USED FO3 COLLEC7ON: DECO.hTAMh’ATION FLu,Z5 l2S:553: 
NHAh’J AUGER / ALLUSED 
[ ]S.S.S?JT SPOON [ ) Finn ALCOHOL 
[ ]S.YO\E j ] 2fy. M~NOU 75% ASTM NFE II WATE3 
[ ] HAS2 s.?oos I ] DEIONIZED WATER 
I ] ALL%us;lA FANS 1 ) LIOUINCX SOLfllON .’ 
I Jss3X~ [ ]HEUNE 
I I [ ] HNO 3 SOL~iON 

[ J POTABLE WATER 
;Y?E OF SMl.f C3GCiED: [ INONE 
lkj DlSt?5E 
[ ]COM?~S~E SOL TYPE: 

W?G c~n’vA51oss: &z 

& 
d 

[ ] ORG4NIC 
roc*3 I )CRkVEl 



I I I --s-- 
1 ,-:I-- 

I I I 
---I -,.- I 
-,- I -1 --- 
-/ 11 J 
Y-Y- 

,I I 
~-j-P- 



Projed: w-c oRL.Awfm 
Project Number: 02546‘0,Li 
sample tocation ID: 0 %S 044 0 0 
Time: Stan: lo’3\ End: Ic) 3 5 

Sire: 0 O-3 
Date: \i- 14 /?? 

Signature of Sampler: 

SOIL. SAMPLE 

DE54 OF SAMPLE 

E0U!PMEb.? USED FOR CoLLEc:ION: fJECD~M.4lh’AffON .QUICS USED: 
[ypiA?a ALssSEa 0 ALLusE 
[ ] S.S. S?Ji SPOOL [ ) E?HYL ALCOHOL 
( JSHOEL [ ) 25% MmNoU 72% X34 NPE II WATE.3 

[ ]KAhT s.?ow [ 1 DElONlZED WAiEit 
[ ) ALLXllSjM PASS ( ) LlUUfNCX soLlmO?J .’ 
( )!ssstrcGi [ )nWE 
i I [ ) HNO 3 SOL(TilON 

1 ) POTAELE WA73 
TYPE 0.: S.UPLE C3UECiED: [ JNONE 

SOIL TYPE: 



SCIL SNMPLE 



- 



Projed: WTC C!JeL fiwbo 
Projti Number: 0 2 546 4 0-q 
sample Location ID: 00505 2- 
Time: Start: \3-? End: r3 50 

Site: Od-3 
Date: \I-( 4 /‘?T *- 

Signature of Sampler. -L- 

,-- .w.y._p._ -.--_ .-.~ 
] DEIONIZED WATER 
) LIOUJNCX %LfiION 
] HEXM’E 
) HNO, SOLtrilON 
) POTABLE WATEFI 
1 NONE 

i i 

II WATE3 



I ! . 

ShWLE.5 co”CZD 

?evb-r7x 



!t?T’ 
I I I w--- -I , , 



-3 

3NON MI 



i j HNO , SCLt’;i,^N 
[ ] PGTA3LE WAY3 

I)q NOSE 



. ._ 
,.T 



,‘^I 

- 



SGIL SAMPLE 

i j i-iNO ) so:Lr:2N 
[ ) PGTASLI WAYEZ 

[)q NOSE 

SO!L N?E: 

yyg; 

] ] ORGhNlC 
[ ] G3VEL 



.,. 

p--v- 
I I I p-w-- 
i I I 

----- 
I I i 

y---c 
I / I p-w-- 
l I I 

p-u-- 
l I I --se- 
I I I 



---I-- l I- ---- I I I t 
I I I 

-I--- i 1 ---- 
I I 1 ---- 
/ I I 

--- 
I I I ---- 
I I / 

7 



‘..-‘3g.. f, .., i,> .a.: “,’ ?. : , , 

r 

h DElOs:ZE3 Whiz3 
Mj LlO’Jlh’CX .%LLTiZN 
[ )HEXANE 
[ ] HNO , SOLL713N 

PQPOTABLE Whiz: 
[ )NOh’t 

SOIL M?E: 

I j. 



i ! 



I 
,“,, II , 



-; . . 
/-A ,, 



APPENDIX B-l .2 

SOIL SAMPLING LOGS 
STUDY JtREA 9 



SOIL SAMPLE 

OEmH OF SAMPLE PQDEIONUED WATER 
uoulNoxsoLvTIoN 

SAMPLES COUECTED 

MAlRDc 

EXAMPLE SURFACE SOIL SAMPLE 
FIELD DATA RECORD 

NAVAL TRAINING CENTER 
ORLANDO, FLORIDA 



JUN 22 ‘9a 01:87Rl 1.2 

I - 



SOIL SAMPLE 

.I 
DEPTH OF SUlPLE r: -,3 

3PE OF SAMPLE couEc7ED: 
[ JDLSCRE;E 
(.@X?CSE SW WPE: 

SAMPLE OEsERVAT~Os: 
#iiN, 
) ]GRAVEL 

FIELD GC ~A?‘IA: ( ] FIELD DUPLiU7E CaEt;ED SAMPLE LOUTION SKRCH: 
DUPLICATE I3 I 1-s 

WNO 

FIGURE 4-5 

EXAMPLE SURFACE SOIL SAMPLE 
FIELD DATA RECORD--- 

PROJECT OPERATIONS PLAN 

m-03 94oYlWEM 



SOIL SAMPLE 

DEPlH OF YJJPLE 

i jHi4OrSOLUTlON 
[ ] WA&E WATER 
I I- 

F[EU Gt 3AiA: ( j FIELD DiJPLlt*;i: COLLSZED SAMPLE LOUTION SKEFCH: 
OUPLJCATE 13 I 1=s 

k!* 

SAAIPLES COLLECTED 
UAm 

FIGURE 4-5 

EXAMPLE SURFACE SOIL SAMPLE 
FIELD DATA RECORD-. 

PROJECT OPERATIONS PLAN 

NAVAL TRAINING CENTER 
ORLANDO, FLORIDA 



TYPE M S;U?LE CCuiCZED: I INONE 



SOIL SAMPLE 

DEPTH Of WPLE 042 ’ ’ &NO SPOON 
t “WI! ” B.Ltc 

-F 0: uuRE COLLfCTED: . . __. --.. ----~ 
[ ]olsoRn 
~COWOSTE 

i ~HNOISOLLJTIW 
[ ] POTABLE WATER 
1 IN= 

SAMPLES COLLECTED 
MA’ITID: 

i j i i 

EXAMPLE SURFACE SOfL SAMPLE 
FIELD DATA RECORD -, 

NAVAL TRAINING CENER 



S-GIL S,:MPLr 

I--- l / 



SO!L SAMPLE 

DEPlH OF SUPPLE 
i)-p/” 

FiEL3 Gt DATA: [ ] FIELD DUPLIUTE COLLECXD 
DUPLICATE I3 

su*Plf LDUTION SmCR: 

OECON7WINATl~ FLUIDS USED: 

SOIL TYPE: 

SAUPLES COLLECTED 

FIGURE 4-5 

EXAMPLE SURFACE SOIL SAMPLE 
FIELD DATA RECORij 

PROJECT OPERATIONS PLAN 

NAVAL TRAINING CENTER 
ORLANDO, FLORIDA 

~19-03 9603nWEM 



SOIL SAMPLE 

DEPTH OF WPLE 
Y--r2 

1 ~HNOaSOLUTlON 
1 ] P0TASl.f WATER 

7Wf or’ SWLE #UEC;ED: I INONE 

EXAMPLE SURFACE SOIL SAMPLE 
FIELD DATA RECORD 

NAVAL TRAINING CENTER 
ORLANDO, f%ORlDA 



SOIL SAMPLE 

DEPTHOFSWPLE +-! 2 ‘* 

DECONTAMINATION FLUIDS CSET): 

FlEm Gt DATA: [ ) FIELC DUPLIV;;e COLtlC;ED SIMPLE LCcmON smcw: 
DuPUcAlE I3 

SAMPLES COUEma 

FIGURE 4-5 

EXAMPLE SURFACE SOIL 
FlELD DATA RECORD 

SAMPLE 

PROJECT OPERATIONS PLAN 

NAVAL TRAINING CENKR 
ORLANDO, FLORIDA 

I 

1~43 000321WEM 

.- -. 

- 



SOIL SAMPLE 

OEPTH OF SAMPLE n-,2” 
I 1sn- 
Ld MN0 SPOON 
[ )ALWlNW PAS 

~EC~Al#NAflON FLUIDS Usa: 

FIELD CC OATA: ( J FIELD OUPLICAYE tXLSC;ED SAuPLf LOCATION SKETCH: 
DUPUCAZ 13 

SAMPLES COuEcnD 

EXAMPLE SURFACE SOIL SAMPLE 
FIELD DATA RECORD- 

NAVAL TRAINING CENTER 
ORLANDO, FLORIDA 

il9-03 wo32tWEM 

- -  -  -  - - . I  - ._  



SAUPLE 0-ESEAVATlO?S: 

I i 
I 

FlEu Gf OATA: [ ] FIELD DUPLtUYE CO’kEmD SAMPLE LOc4Tl0N surrcn: 
DUPLICATE 13 

SAMPLES COLLECTED 

i i i j 

FIGURE 4-5 

EXAMPLE SURFACE SOIL SAMPLE 
FIELD DATA RECORD 

PROJECT OPERATIONS PLAN 

NAVAL TRAINING CENTER 
ORLANDO, FLORIDA 



-~ 

. ‘ ? 3- 
Projaa: 

-7 , - sar: i 4 -7 

Projaa Number; -.b--LJI. .I-‘- Date: !t-l(-*: r;; 

samphI Location ID: c Y 5 i’ I u 

Ttme: Start: 13.3t; Ed: > 4.2 Signature of Sampier . I d ,, ‘.. ‘“-fl<? ,... 

SOIL SAMPLE 

DEPTH OF SAMPLE p-i7 i 
Nox soLtJTloN 

I IHEXANE 
i j HiO,SiXUTlON 
1 1 WTA6LE WATER 
I INWE 

;IELD tt DATA: 1 ] FIELD DUPLIUTE C3’SCZED SAMPLE LOSTION SKEiCH: 
OUPUUTE 13 

SAMPLES COLYCTU) 
hu?RDc 

EXAMPLE Sff RFACE SOIL SAMPLE 
FIELD DATA RECORD 

NAVAL TRAINING CENTER 
ORLANDO, FLORIDA 





SAhlPLES COLGctED 
uhncu 

FIGURE 4-5 

EXAMPLE SURFACE SOIL SAMPLE 
FIELD DATA RECORD-. 

PROJECT OPERAllONS PLANI 





SOIL SAMPLE 

;IE~ GC DATA: [ ] FIELD DLJPLItr;;f tUGED SAMPLE LOCATION SKETCH: 
DUPUCAiE D 

FIGURE 4-5 

EXAMPLE SURFACE SOIL SAMPLE 
FIELD DATA RECOFiD-’ 

TRAINING CENTER 





FIELD GC DAik [ ) FIELD DLJPUUTE C33.5C7ED SAMPLE LOCAflON ;wETcn: 
DUPUt4TE 13 I 1-s 

bd” 

i 1 i j 

FIGURE 44 

EXAMPLE SURFACE SOIL SAMPLE 
FIELD DATA RECORD-’ 

PROJECT OPERATIONS PLAN 



FIGURE 4-5 

EXAMPLE SURFACE SOlL SAMPLE 
FlELD DATA RECORD’ 

PROJECT OPERATlONS PLAN 

NAVAL TRAINING CENTER 
ORLANDO, FLORIDA 

I 
- 

w-03 PIoYl WEM 

- 



SOIL SAMPLE 

DEmH OF SAMPLE 

[ JOlsmE;E 
&pXWPCSE SOILWPE: 

I lcL*Y 
$.AuPLE O-SERVATlDtJ: i)6SANo / 

FiELD Gt DA?& [ ) FlELD DUPUUYE COLlECiED 
DUPLICATED 

SAMPLE LOCATION SKRCH: 

d 
I zs 

i i il 

NOTJS5KETCn 
zb= 09suzzm 

FIGURE 4-5 

EXAMPLE SURFACE SOIL SAMPLE 
FlELD DATA RECORD.’ 

PROJECT OPERAllONS PLI\NI 



She: OC, 3 
Dale: \(-lU (“1% 

Signature of Sampler: L 

SOIL SAMPLE EO'J!?l&',?L'Sfa FO8COLLECTlON: /DEc~o~~~~~~lIONn~l~s~s~D: 

& IaN> *&SE3 
f ] m-m ALCOHOL 

@- I' 

[ ] S.S. S?JT SOON 

[ ]S:-lOEL 1 ) 25% ME~T+~‘OU 75% A!XM NPE II WATER 

DE34 OF SAMPLE [ ] MC S.?oCN [ ] DEIONIZED WATEil 
[ ] ~L~~l~~%4 PANS [ ] LlOlJlNCX soLmON . 
( ]s.s~X~ [ ]HmNE 

i I ( ] HNO a SOLYilON 
[ ] POTABLE WA73 

;Y?E 0.' S%M?LE C3UEC’ifD: 
w D!St’iZ;E 

[ JNONE 

[ ]cC+.t?%TE SOIL -IY?E: 
I ICUY 

W?LE CzsGivATIoNS: W=JD 
f )03CR [ ) ORGANIC 

f i”“:” ” 

ura 
& It%..,c, K 1 ) GRAVEL 

FiEW GC fJAl;Tc; [ ] FIELD DU?L!UTE CO’&ECTED YJl(PE LOUTlONSKfTCil: 

DU?UuITE 13 

SAMPLES COLLECTEO 

MATR!x 

,-** 



Projed: ‘WTC OR LA w&n 
Pro@ Number: OZ546,05 

Sample Location ID: 0 015 0 k 4 00 
Time: Start: ,392 End: I YOT- 

Site: 00 3 . 
Dare: \l-lU /“r3- I - 

Signature oi Sampler. -L 

SOIL SAMPLE EOg!2K.:h7 cSED FO3 COLLECTION: D~CO.4~,WlNA~ION FLUICS USED: 

Dy 
HAN2 AXE.;1 / ALLUSE 

1 S.S. S?Ji S?OON 1 ] ETHYL ALCOHOL 

0-l’ 
[ ]snom j 125% METHANOU i5Y. Afi%i Tv?k’ II WATER 

DEFTI OF SAMPLE [ ] tiKi= SXJON 1 ) DEIONIZED WATER 
4 

[ ] Al.L%llS;~ FANS 1 ]LlOUlNCX !%LVilON 

I 1ssamc3 ( )HEXANE 

; FIEL;) GC DAT& [ ] FIELD DUF’LIU7: COLLECTED SAMPLE LOCATION SKfTCX 
DUtLI’STE 13 

SAMPLES COUECED 
MAm 

J I J 
-J---- J J ---- 
J J J- 
-I--- J J ---- 

I I J I J- -- 
J I J 

L I -I-----Z J J -m- 



I I 

Projecl: lin-c OR LA~hO 
Project Number: ozSq6,c& 
Sample Location ID: 0 9 5 0 Z 50 0 

Time: Stan: WC4 End: 140% 

Siie: 0 o 3 
Date: \I-fY /33- , 

-5 
Signature of Sampler: M 1 

SO/L SAMPLE 

DESTH OF SwPLE 

:oJJ!?K.:b,~ BED Foil COLLECTION: DEco~AMlNATlON FLUIDS USED: 

695 
l-AN2 NGE3 / ALlUSED 

.s. 5-J S?OON 

f ].s:-lO\E 
I ) FTHYL ALCOHOL 
1 ) 2%. Mf’iHANOV 79: ASTM ;YPE II WATER 

I 
[ ] n/&z S.WON [ ] DEIONIZED WATEa 
[ ) AL~W&%A PANS 1 ] LIOUJNOX SOLUSION . 
[ )s.s7X~ [ )HEXANE 
I I [ ) HNO a SOLViloN 

[ ) POTABLE WA-E3 
TYPE OF WJ?LE CXLECTED: [ )NONE 
brJ DISC%5TE 
[ )cW?SSE SOIL l-GE: 

] CUY 
W?LI C~avAT1osS: 

k 
[ ]z2L%JIC 
[ ) GAVEL 

F!EtL) GC I)ATAz [ ) FIELD DU?LIUTE CO’,LEC;ED !jAM?E LOUTION SKETCH: 
DU?LJUX I3 I 1-s 

QNO 

I 



She: Oc3 3 
Dare: I{- 14 /+? 

Signature of Sampler: B$ .- 

SOlL SAMPLE 

DirlH OF SAMPLE 

EOU!Ph’.E~7 USED FOR COLLfC7IOK. CECO,X?~MI~‘ATION FLUICS USED.: 

pg~~~~& 
/ ALLusE 
[ ) E?xn ALCOHOL 

[ )SHC\~ 1 ] 251: M~NOU ?5% ASTM IY,?E II WATER 

1 ) )iAx: S.?o3N 1 ] DEIONIZED WATEil 
[ ) A~WI~34 PANS I ]LIOlJlNOX !%LfiIDN : 
f yxw [ ]HDCME 

[ ] HNO , SOLVTlON 
[ ) POTABLE WATEii 

‘iy?E o.= SM?LZ C3uECSED: .I INONE 
1 )DISt’iZ 
1 ]COM?STE SOIL WE: 

. 
SAMPLE c~avATl3Ns: 
I JO332 
f4cv.03 hPQ-- 
I I 

@-? 
FIELD GC DATA ( ] FIELD DU?LlUYE COLLECTED !gbMPE Lou7ION SYEicx 

DU?UCATE ID I 1=s 
MN0 



Sire: 003 
Dale: 1blY (SF ’ 

Signature of Sampler: rr\7’ 

SOIL SAMPLE 

DEr?H OF SAMPLE 

~o~m.!37 L@.SED FO;i COLLECT1ON: DECO,h7&llNA~lON FLUIDS USED: 
M HAN2 AtrJER / ALLUSi> 
1 ] S.S. S?ls SPOON [ ) EWYL ALCOHOL 
[ ]S3OEL [ ] 25% ME’iKkNOU i9Y. ASTM TYPE If WATE3 

I ) WN: SO03N [ ] DEIONIZED wA?Eil 
[ 1 ALLJUISA PXAS [ )LlOUINOX~tVito~ .’ 
[ ~sssxx3 1 )HEXM1E 
I I [ ) HNO , SOLVilON 

[ ) POTABLE WATER 
?Y?E OF .SWLE C3UECiED: [ INONE 

~IsC’i~E 
( JCOMPSTE SOIL n?E: 

. 
SU.4Pl.E C~SVAiIONS: 

[ )033R 
6-a-n { JCisVEL 



. 

I 

I 
, 

Site: 0 0 3 - 

ProjectNumber: r>Z5461 @7 q Dare: I!- l” (4% I 
Y 

Sample Location ID: 04 5 02086 L m5 /ms 
Time: Start: IL\ \3- End: lG2P3 Signature of Sampler. 

1 
I 

SOIL SAMPLE 

DEZH OF SMPLE 

Eo’~!?u.E.41 USED FOR COLLECTION: ______ ._ 

P 

HAN> XLISER / ALL-ED 
) S.S. StJi S?OON I 1 RUYl ALCDHOL 

I 1cun\c=L 

L 4---- 

‘ ,-..w.- 
[ ) HAN: S?OC’N 
I 1 ALEhll)r’LJI PAM 

i j &i -iii%&Oi.?i5Y. ASfM N:E II WATEW 

[ ) DEIONIZED WATER 
[ )tloUlNoX SOLVTION . 
[ ]HaCM’E 
[ ) HNO ,SOLUTION 

- [ 1 POTABLE WATEa 
1YPE OF SAMPLE C3uECSED: 

sAM?E cssEavAi1Dss: 

i jNONE 

SOIL 7Y?E: 
. 

] FIELD DUPLIUX CQLLECXD 
DUPUUTE ID 

S&.@G LOUiION SKcCi(: 



. . 

SOL ShMPLE 



., . 
1 

. . 



, 

- 

. 



SOlL SAMPLE 

3EG-I OF SAJJ?if G-i 



I : 



L J 

I I I 
p--p- 

I I I 
p-m-- 

l I I 
p--p- 

I I I 
,7--p- 

I I I 
p-s-- 

l I I 
p--p-- 

I I I 
-- -- 

- _..- ~~O;‘EYSKIFCH 



I I I 
-1-t- I 
-1 

-- 
1 I 

-t--- l I .---- 
I I I --- 

-I I I 
-I--- l I .-- 
Y-V- 



s&bw!! mz :ss 

I I I -e--- 
I I I ----- 
I I I 

-I---- l I ye--- 
I I I pm--- 
l I I 

-/-- 
-- 

I I --I_-_ 

- I . 
NOESSKRCH 

. .’ 



. 

- .._ - - 
HOiZSSKETCX 

i 



SOIL SC: tr!i’LE 

SOL 7iEr 

[ 1 CAY 
[xs;Y3 

. 

-. 

- 
NOlZS5Ka5Clf 

I 



APPENDIX B-2.1 

WELL CONSTRUCTION LOGS 
STUDY AREA 8 



Methad: 4.25” Hollow stem auger 

TOC star: 94.17 Ft. 

me Rep.: S. Grietens 

Cmhg dls: 2 In. ! Screened Int: 3-!3 ft. bki Protectbn level: n 

Type of OVN: Porta FID Total dpth: i3.5F t. ) Dpth to g 2.0% Ft. 

Wel devalqment dats OS/I3/94 / Site: Study Area Of1 

2 8 
L 1 
Ti 4 Laboratory p g gz Soil/Rock Descnotion 
ULL 0 SamDIe ID. 3 8 x ?2 and comments 

Oz 2 
- 

5- 

o- 

5- 

0 

0 

0 

0 

0 

0 

0 

;’ 

QUARTZ SANE Gray/brown. fine grained. gooa 
sorting, good to moderate rounding, trace silts and 
fine organics. 

QUARTZ SAND: Gray, same as .5 to 4 feet. with trace 
phosphates. 

QUARTZ SAND: Dark brown/black, same as .5 to 4 
feet, with slight plasticity. 

3UARTZ SANO: Tan, same as 7 to 13 ieet. 

PAGE 1 of OLl-l0604 ARE FNVIRQNMFNTAI SFRmFS INC. 

P 
01ows/t+tn. u = 

P 

1 Posthole 

5.7.10.12 

10.18.18.20 

5,s.10.12 

B.S.8.EI 

5.3.4.4 

.- 

.- 

.- 

.- 

.- 

- 

.D 

.- 

.- 

.- 

.- 

.- 

P 



--‘WI 
n 

- - : 1 , ..’ ; _I. ,. ::. .’ -$ . . . . . 
-I.‘. ./ -,. ::. ., 

. ..,.,‘j 
= ; ,’ : ,.I Px 
- \’ : :, :;. ( 

;,.q~1.‘.b .i 
‘d 

. . . 
. : .e 



pojock BRAC NTC. Orlando. Grotip I. Site Screenind w0t xrk om-08-02 Balng IU oBB~o01 

Clent: SOUTHNAVFACENGCOM Contractor: Grounawater Protectron. Inc. Job No.: CTO-107 

Nathhg: 1540039.8239 EsMng: 554287.2500 Dsto stsrted: 08/31/94 cmpltd: 08/31/94 

N&ho& 4.25” Hollow stem auger Cashg dls.: 2 in. Screened Ink 3-13 it. bls Protectbn levet: C 

TOC elev: 94.85 Ft. Type 01 OVK: Porta FID Total dpth: 13.5Ft. Dpth to 0 2.01: F!. 

A iB8 Rep.: S. Grietens 1 Wel development data OQ/13/94 / SW: Study Area 00 

5 s 
:i 

Laboratory e 

2 Sample IO. 2 

Ii 

0 

0 

0 

0 

0 

0 

__- 

Soil/Rock Descriotioh 
and comments 

3UARTZ SAND: Gray/brown, fine grained. good 
sorting. good to moderate rounaing, trace silts and 
ine organics. 

3UARTZ SAND: Gray, same as .5 to 4 feet. 

WARTZ SAND: Dark brown/black. same as .5 to 4 
feet. with slight plasticity. 

QUARTZ SAND: Tan. same as f3 to 13 feet. 
i. 

SP 

posthole 

5,12.!3.23 

5.e.14.ia 

2.&7,5. 

4.3.4.3 

3.3958 

3,4.5.el 

/ 
/ 
/ 
/ 

1 

-. 
-. 

-. 

-. 
-. 
z. -. 

z. 
-. 

-. 
-. 
-. 
-. 
-, 

-. 
-. 

-. 
-. 

.- -. 

I. -. 
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C”.%_ q)octz BRAC NTC. Orlando, Group I. Site Screentng Wel In: OLD-O&03 Balng I& 068002 < 

i Clent: SOUTHNAVFACENGCOM Contractor: Groundwater Protection. Inc. ( Job No: CTO-1c7 

Northhg: 1540097.8207 Eastlng: 554322.3738 Date started: 08/31/94 I Cmpltd: 08/3!/9d 

Nethod: 4.25” Hollow stem auger Cashg dia.: 2 in. Screened Ink 3-13 ft. bls/ Protactbn level: 0 

TOC elev.: 94.40 Ft. Type 01 OW.: Porta FIO Total dpttiz l3.5Ft. / Opth to $ 2.Cx Ft. 

ABB Rep.: S. Grietens Wel develqment datg 09113194 ! SW: Study Area 08 

Soil/Rock Description 
and cunments 

Laboratory 
Sample ID. 

v; 
“m B 
-0 5 
-i 

Blows/G-in. = 

cn” 3‘ 

95% 

1 90% 

90% 

: 

95% 

r 

95% 

lOOX 
I 

XJARTZ SAND: Gray/brown. fine gralned, good 
sorting, good to moderate roundng. trace silts and 
tine organlcr. 

WARTZ SAND: Gray, same as .5 to 4 feet. 

QUARTZ SAND: Dark brown/black, same as .5 to 4 
feet, with slight plasticity. 

QUARTZ SAND: Tan, same as f3 to 13 feet. 

. . : .’ 

: 

.’ 

‘. 

posthole 

io,13,io,m 

4.8.Rd2 

17,23,50/Y 

4.8.8.10 

10.10.12.12 

10.9.12.12 
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I 
ERAC NTC, Orlanclo. Group I. Site Screening Wel ID: OLD-OB-04 Boring 113: oaEoo3 

I 

&W SOUTHNAVFACENGCOH Contractor: Grounawater Protection. Inc. Job No.: CTO-107 

Northhg: 1540038.82 Eastlng: 554289.88 / Date started: 00/01/94 Compltd: 09/01/94 

Method: 4.25” Hollow stem auger Cmhg dia.: 2 in. Screened Int: 3-13 ft. bls( Protection level: 0 

TOC elev.: 94.88 Ft. Type of OVK: Parta FIG Total dpth: 13.5Ft. tlpth to p 2.01 Ft. 

ABB Rep.: S. Grietens Wol development datkz 09/!3/94 Site: Study Area 08 

c- ?3 
f 22 iii 
elc; 

Laboratory 0 g zg Soil/Rock DescnPtlon 
Sample ID. E ; X s and comments ZE 

cl .c> 

a P 

IO- 

i5- 

JUARTZ SAND: Gray/brown, fine grained, good 
jorting, good to moderate rounding. trace silts and 
line organics. 

XJARTZ SAND: Gray, same as .5 to 4 feet. 

WARTZ SANO: Dark brown/black, same as .5 to 4 
teet, with slight plasticity. 

3UARTZ SAND: Tan, same as B to 13 feet. 

.’ ‘. 

“. _‘. 
. 

: .: 
. . 

: ‘. 

.F$ 
P Blows/t+m. = 

3” 

Posthole 

4.5.8.5 

3.3.5.8 

2.7.20.18 

4.28.20.14 

B.ll.9.B 

a.a.9.to 

.- 

-. 
Z. 
-. 
-. 
-. 
-. 
,. 
-. 
-. 

- 
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/ 
MICROWELL CONSTRUCTiON DIAGRAM 

PRO JECTI 
PROJECT NOI -5ksEP- 

SITE NAMG fiu3 !SA b 
DATE INSTALLEDI 10-B-97 - 

WEU JDI OLD-08-05 lNSTAlLATJON METHOD, TEje*RMM$~ 
FIELD PERSONNEL: S.. P,f#+wE 

LOCKWG WELL CAP 

CONCRETE PAD 

s 2 STEEL RERAR 

GROUND SURFACE 

PVC TOP CAP 

PVC PPE 2-wcH 
SalmulE 40 

DWTlITOTOPOFSEAb 0.3u. 
lYFEOFsuL &?fW?ZMJJ~ 

DEPTH TD TOF OF SAWP PACICI 6.5u. 

TYPE OF SAND PACKI i?clgo- 



MICROWELL CONSTRUCTION DIAGRAM 1 N-Y& 
PROJECT: NTt okuwoo 
PROJECT NOI 25‘&-05 
WELL IDI OLD-08-66 
FIELD PERSONNEL: s*kd6uoL. p. G&k 

SITE NAME: f3Ll.3 /SA B 
DATE INSTALLED; /o-B -97 

INSTALLATION METHOD: ~iX&W’~&~ 

LOCKDJQ WELL CAP 

CONCRETE PAD 

m2STEEl RbAR 

QROUND SURFACE 

5wH SctmuLE 80 PVC mm 

TYPE OF BACKFIb frlQ0m- 

DEPTMTDTOPOFSEU~ f)o34+. 

TYPE OF SEAL 86v7?aNITE 

Dm I’D TOP OF §AwO PAC& 6.5 6. 

TWE OF SAND PAWI 20/30 

Do?H TO TOP OF WPL SCBEE% 
LU* 

Dl3+THTOBonoYOF’wpLS~ IO f+* 

DEPTH OF BOBEHOL6 /Ok. 

NOT To SCAlE 

, 

.--y 

/la 



.,i&&+\ ‘. ,’ 

1 MlCROWELL CONSTRUCTION DIAGRAM 

PROJECT: SITE NAMG ou3/sfn 
PROJECT NO, DATE INSTALLED: /6-8-47---- 
WEU IDa INSTALLATION METHOD4 7’i-Pma& 
FIELD PERSONNEL: S.-U+ P.CdQll* 

LOCJUND WELL CAP 
\ 

CONCRETE PAD 

o 2 STEEL REBAR 

DROUND SURFACE 

FLUSH MOUNT WELL COYER 

.HMl SCHEDLUE 80 PVC WSER 

lWE OF BACKFlLLn Gam;T _ 

DWTHTOTOPOFSW 0.3 J+.- 
7WE OF SUL 

-5 
D~TDTOPOFBUbPAClG 

. 

TTFE OF SAlSD PACKI La&L- 

A cc. 
DEPTHTOTOPDF~SaaEH - 

NDTTDSCALE 

d 



MICROWELL CONSTRUCTION DIAGRAM 

PROJECT: rwc DkWDD SITE NAMG ou3/sAB 
PROJECT NOI 2544-05 DATE INSTALLED: /o t? 9 
WELL IDI OLO -OS-ag lNSTALLAl7ON METHODS ,,,p,, 
FIELD PERSONNEL %==~U. P.Wjd& 

! 
- 

LOcKim WELL CAP 
\ 

CONCRETE PAD 

s 2 STEEL REBAR 

OROUND SURPACE 

FLUSH MWNT WELL COVER 

.mJcH SCMDULE 80 PVC RISER 

lWE OF BAClCFU GPouf 

DLpnt TO TOP OF SE& 

TYFE OF SEAL 

TYPE OF SAND PACKI zoi30 

DEPTHTOTOP0FWEU.S~~ 

DEPTH OF BO- 

NOTTDSCALE 

- 



MICROWELL CONSTRUCTION DIAGRAM 

PROJECT: SITE NAMG ix3iSA8 
PROJECT NOI DATE INSTALLED: /n-g-47 - 
WELL IDI OLD-OS-09 INSTALLATION METHODI ?%t?hpR6s~~ 

FfELD PERSONNEL: 5 *hJWU p,t%+~~C 

LOCKING WELL CAP 
\ 

CONCRETEPAD \ 

8 2 Srm, REBAR 

\ \\ / 

OROUNDSUXFACE 

PVC PBE 24W4 
!mmLE 40 

2-iNCN BOREROLE 
DlAYErER 

SNal scHmtJlE no PVC RISER 

TWE OF BACXFXL G&UT 

DWTH TD TOP OF SE& 0.34%. 
TMOFSEAL -A%taawz 

DBTHfOTDPOFSA,10PAClG 0.54%~ 

TVPE OF SANB PACK, m/30 _ 

DEPTHOFBOBBB~EI lb 42. 



MJCROWEJL CONSTRUCTION DIAGRAM 

PRO JECTI ORL#wOO SITE NAMG DLL3h R 

- PROJECT NDr 2 546 -n 5 DATE INSTALLED1 /0-/o-47 
WELL ID, OLD-oes-ro INSTAUATlON METHOD‘ ~i!?dQ~?-= 
FIELD PERSONNEL S I Db~f3xk P.cpAttiG I H. ALWSO 

LOCNIHQ WELL CAP 

CONCRETE PAD 

2 STEL REBAR 

GROUND SURFACE 

RUSH MolJNr wal COVER 

MNCH ScHmuE so PVC RISER 

JWE OF BACKFIb i5RoL.r 

DEPlXTOtDPOFSEb 013 cc* 

TIPEOFSEAL BM/irbNm 

DSTH TO TOP OF SAW PACKI 0.54%. 

TWE OF SAN0 PICKa au/30 

DB’TH TO TOP OF WELL SCRWb -I cc. 

auumrr OF SFOOT LmmTn .olo-wai 
sunm scnm PIWA 
20140 SUCA SUR 

DEPTH TO BOTTOM OF WPL S- lo cc. 

DEPTH OF EOREHOtG /D 4%. 

MOT TO SCU 



,, ~ 
I :.;,j’l., ..f;.i. 

MICROWELL CONSTRUCTION DIAGRAM 
PROJECT: hlrc ouwm SITE NAMG 0U3/SA8 
PROJECT NOI 7546-05 DATE INSTALLEb /n-/o-47 z 
WELL IDI OLD-08- I I INSTALLATION METHODI %WWP@)E 
RQD PERSONN& ~t~E/ltL. @.CP()IhlE, N*4bd50 

LOCKRU WEU CAP 

CONCRETE PA0 \ 

2 SreLt REBAR 

\ \\ 

_QNOuID SURFACE 

SNCH scHmulE no PVC RISER 

lWE OF BACKFILLI 

DWTW TO TOP OF SEAL 0.3k. 
TVPE OF SEAb -dYsedz 

DePTH TO TOP OF BAWD PAC& At* n,s 

TWE OF SAW PACKo -- 

5-Q. 
DEPTH TO TOP OF WEU SCREJA - 

DEPTH OF EOREH0l.G lo u. 



L 

MICROWELL CONSTRUCTION DIAGRAM 

PROJECT: Art okuwm SITE NAMG OU3/sr98 

PROJECT NOI Z5U6 OS 
-OS-,2 

DATE INSTALLED1 ifyQ.-97 
WEU IDi OLD INSTALLATION METHOD8 7WP&&& 
FIELD PERSONNEL: 5 ~bor3~U+ PSPl)I~6 n. &M=o 

LOCKING WELL CAP 

GROUND SURFACE 

FufsHWuNTwEucoVER 

.s+Ncti scHEDw so PVC mm 

TIPE OF EAcI(FiLb Gaoar 

DEpnr TO TOP OF SEk 

TYPEOFSEUI 

DWrtl TO TOP OF SAMD PAElG 

TIPE: OF SAND PACK@ 

DEPTH TO TOP OF WaL SCft- 
23 42. 

DEPlllTDBO~DMOF~~ 29 

DEPTH OF BORER- 29 e. 

NDT TD SCALE 



3.w 
L SciGh( of CaJinp aDOyC groUnC: - 

I,1 3 
2. 0~3:h 10 fb~t Cou21;n9: -- 

634 

5. Leyj:h of Scrcc.?: L 

6. Typt ol Scrcch’ 
Gmpr,-h ?iqwc~ 0.0’~ 

Idi 
7. Length oi Sum3: - 

‘?.f’-j 
8. Total Ocpth of 6oring -- 

t\” 
9. 0iamc:rf ol 30fhC: - 

%I3 
IO. Dcgth to aOttOn Of Screen: - 

2&3opreCkcd 
11 Tygc of scytn FJlW -- 

GuanliLy USCQ: - 
size: - 

0.63 

13. TYPC of Scat 
bcnti ;& 

IN 
- &an(i:y USta - 

IS. Tygt of Cfoul: 
M 

Gf Oul Hir LUI t: 

bkth0a of Plactrr;cnt: -- 

fvG 
16. joi. Ocglh of 6 h. Slctf CZSing: v 



SOUffiE3N OlvISION 
NAVAL FcC!L!TIES ENGINEEsING CSMHAS=> 

CHAALESTON. SC. .‘* 

i. 12 

2. 0~:9:h 10 lirs 1 Cou3W: - 

c0~pfing Interval Oe9lhs. - k!0 

- Ovanli:y USCUZ - 

15. Ty3c ol &out: 
t\/rQ 

Growl WizIUtt: 

Helhod ot Placcmcnl: - 

16. Tot. Ocpth of 6 ia Sleel CZ3iW 



0 5 

L !icis>t of Casing aDoYe 9rOunl~ - 

i.22. 
2. Oc3:h lo Iirst Cou3lin9: - 

ru4 
Coupling Interval OePlhs: -- 

s ‘- 3. Toid Ltngth ot Ri3ef Pipe: -- 

it; s&b&J, 40 Put* 
4. Tygc ol Ri:cr Pipr: - 

6’ 5. Lcng:A of ScrCeX - 

7. Cength of SW@: - 

7.r3 
8. Total Oeplh ol Earing -I 

4” 
9. 0iamc:er of Eorin~: - 

9.2-z 
10. Ocglh lo Eollom of Screen: - 

7&o *pd 
IL Type ol Screen fJlcf: - 

Cvanlily UseU: - SilC: - 

c?.b:L 
I?. ocglh to TOP Of FiiiCr: -- 

kv+% 
13. Type of Scat - 

- Ovanti:y Usto: h/( 

1:. ot3:h t0 TOP of Seal: EL . 

IS. Tyse oi 30~1: w4 

Crovl xir1ure: 

We !hoU of Placesent: - 

ml 
16. joi. Ocplh of 6 in Sled calbin9: - 



MICROWELL CONSTRUCTION DIAGRAM r”“-, 

PROJECT: NTC ORLANDO 
!!iIl”E NAME: OU3, SA8 

PROJECT NO. : 02546.05 WELL ID NO. : oID-O8-16 

DKIZ INSTALLED : 02/04/98 INSTALLATION METHOD : GEOPROBE 

DEVELOPMENT DATE: 02/09/98 PERSONNEL : B. OLSON I RCRAINE 

&INCH FLUSH MOUNTED STEEL ‘WELL VAULT 

S-INCH SLIP CAP 

ZFOOT X 3&lNCH REBAR 

CINCH SCHEDULE 40 PVC 
PROTBCTWE RISER WlTH 
LOCKING WELL CAP 

DEPTH TO TOP OF 
BENTONITE SEAL : 
GROUND SURFACE 

DEFTH TO TOP OF WELL SCREEN : 1.02 

g-FOOT SCREEN INTERVAL 
CONSISTING OF THREE 3-FOOT 
LENGTHS OF .Ol 0 SLOITED SCREEN 
SECllONS PREF’kCKED WITH 20/40 
FXLTERSAND 

DEPTH TO BOTTOM OF WELL : 10.02 FEET q!jY 
DEPTH To BOmM OF BORBHOLE : 10.42 FEET 

NOT TO SCALE 

. 



rr, MICROWELL CONsmUcTION DIAGRAM 

PROJECTz NTCORLANDO 

PROJECT NO. : 02546.05 

DATE INSTALLED : 02/04/98 

DBVELOPMENTDm 02m/98 

SITE lyvlE: ou3, SA8 

WELL ID NO. : OLD-O8-17 

INSTALLATION METHOD : GEOPROBE 

PERSONNEL : B. OLSON / P.CRAIN?Z 

&INCH FLUSH MOUNTED STEEL WELL VAULT 

S-INCH SLIP CAP 

/ 2-FOOT X 3/S-INCH RE-BAR 

4-INCH SCHEDULE 40 PVC 
pm-l 

DEPTH TO TOP OF 
BENTONITE SEAL : 
GROlhD SURFACE 

DEPTH TO TOP OF SAND PACK ,: .47 FEET 

TYPE OF SAND PACK: 20/40 

DEPTH TO TOP OF 

DEPTH TO BOTTOM OF WELL : 9.87FEET 
DEPTH To BOTTOM OF BORBHOLE : 10.17 FEET 

_. .’ -. 

NOT To SCALE 



SOUTHERN oIv!sIoN 
~&V&L F ACXITIES ENGINE-s ==;]NG CsH%s3 

CH&RCESTON. SC. . . 

i 
I l-7 f 

15. Type of Gloul: ,h‘“s 

Gf out Hir tuf C: 

Helhod 01 Placcscnt: - 
da 

16. Tot. Dcglh oi 6 h. Sl~tl Casing. - 0 5 
-.- - . ..- .:; : . _ I _ _ ., * . . I .- : - :::. - . . .*. 

H h 

::.*.* - * .* . ..* . . . . ::::. ::.*: *. . . f 
: . ‘:: *. ,:;.** .- . . ~- i .“.‘.’ 

0 f - 
n 

4. 



APPENDIX B-2.2 

WELL CONSTRUCTION LOGS 
STUDY AREA 9 

4. . 



1 NorthIng: 1539392.00 Eastlng: 553107.22 / Date started: C5/jOl94 j Cmpltd: fZi3Z: Sr 
i 
1 Method: 4.25 ” b!OllOW Si2lll ZlJgef / Casing dia.: 2 in. ! Screened Ink 3-13 !!. 5x/ Pratectlan levet: Z 
6 

(1 TOC elev: 94.77 Ft. j Type af OVK: Porta Kg 1 Total dpth: !t.SF!. ! Dpth ta ; :.Cr =:. 

ARR Rep.: S. Grietens/T.Cramer / Weil develqment date: 29/09i94 j St&: s:-fy :+~3 -2 

I 

Soil/Rock &St-Won 

3”d concents 

c 

i 

‘-1 
!,’ 
I-! 
[?I 
/z 
_I me 

j: 
!Z !-* :-/ ;-j ,-I -I 
‘-i !-, 

i,9.!2,ll 

I- 

i- 

i:: 

i- 

iI 
;- 
iZ 
I-’ ,_! 

ii! 
ifi 
‘-I l-1 .-. 
i- .- 
;- 
,-i 

g 



. . . . . /. . ., 
. ..,... i . . . ..j ‘d’ 

.’ ‘, . . : : w 
. ..- . . . . 

. ,. ,L : .’ 

h . , - I : .,’ ,/ 
:’ . .’ ,-, - :.. :: . 

: 
‘. e s : ; ‘, : 

.:::..-:. . .: 
: ; . .. ; - : : : . : 

: . 8. I-;..:...‘_ :. 3 
* : . . .,w. . . . . . . 

‘.* .; e i l t . . A . ,-” :. ‘,( ,,n~ . . - :.:. 
/ ;* ^ L 

: 

L’ . 

- 



, 

Depth 

Descrixticn 
(ft) 

.;5phalt ar.d sznd, fine-grained, dark brown 
stained . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 - 2.0 

Sand, fine-Grained, light tan to uhite, . . 
stalnec...................... . . . . . . . . . . . . . . 2.0 - 8.0 

Sand, silty, fine-grained, light tan to 
brown, some shells......................... 8.0 - 10.0 

Sane, ‘2.. -fl*- * met _ ,m ,,alned, white to light tan... 10.0 - 14.0 

Depth 

3escriztic: (ft) 

.\sp:halt . sand, 2nc dark brown stained....... 0 - 2.0 

-nd, fin~-;rai~s3, light tan to white, 
.-ained.................................... 2.0 - 14.0 

Thickness 
f ;c l-C ) - 

2.0 

6.0 

2.0 

4.0 

Thickness 
ift) _ 

2.0 

12.0 

LITEOLOGIC ilOG 
1 6 (’ ‘;LD -O’-i~ He‘! FOR MONITOR WZLL OLM-- 

.Depth Thickness 

?,Q~p%-z R.-i p- (ft) (ft)- 
.#---_--L--. 

SOL1 and sa.;.,, li;fi.= frq.,. , . . . . . . . . . . . . . . . 0 - 2.0 2.0 

Sand, xedi,z3-:rainea, - light gray........... 2.0 - 4.0 2.0 

Sand, clayey, xedinm to coarse-grained, 
dark‘brown................................. 4.0 - 14.0 10.0 

: 

LITHOLOGIC LOG FOR MONITOR KELL OLM-17 (L.+c.'+C5) 

Descriztion 

Depth Thickness 
(ft) (ft)- 

Soil and sand, medium-grained, light gray 
to white................................... 0 - 4.0 4.0 

.T i 
nedim to coarse-grained, white to .I- ,rCiy, stainet.............................. 4.0 - 14.0 '10.0 

A-4 
0 52538 



7;:. 
3 :-; . 

Dept.‘. 

(ft) 

tark gray............................ 0 - 2.3 2. 0 , _ =m. I -e&-I 

sznc, s i _ _ clayey, i 5 ;m& -- 1 1,. medim ta c3erse- 

yeized, dark 2rcwT; .,... . . . . . . . . . . . . . . . . . . 
. . 2.0 - 14.3 

.e 
AL. 3 

-. 

A-5 Q93339 

--- 



Gcraghrp & Xii!cr, fnc 

! " 
404/32 

@tails of Emitor bells Table 2. Constrxtion 

MONITOR 
WELL 

NUMBER 

SITE 
NUMBER 

TOTAL Dz?ix SCRE3 SZITING 
(ft bE?lm (ft below 

land siace 1 land surface) (ft id, 

8.5 

16.0 

16.0 

16.0 

7.0 

7.0 

6.9 

8.0 

8.5 

7.0 

11.6 

12.1 

9.0 

8.6 

8.6 

7.0 

7.0 

7.0 

- 13.5 125.07 OLMl Site 1 

Site 1 

Site 1 

Site 1 

Site 3' 

Site 10 

Site 10 

Site 3 

Site 3 

Site 3 

Site 3 

Site 3 

Site 3 

Site 6 

Site 6 

Site 8 

Site 8 

13.5 

21.0 - 21.9 114.86 oLM2 

OLsl 3 - 21.0 113.19 21.0 

21.0 113.99 * oLM4 

- 12.0 93.70 12.0 

12.0 

OL”I 5 

92.88 OLM 6 

- 11.9 91.81 OLY 7 11.9 

- 13.0 91.25 

- 13.5 91.35 

* - 12.0 92.16 

13.0 om 8 
3 OLY 9 13.5 

12.0 OLM 10 

oLJ4 111' 

OL"I 12:' 

- 16.6 !30.70 

- 17.1 192.01 

- 14.0 92.21 

- 13.6 3/ 
.- 

16.6 

17.1 

14.0 

13.6 

oul 13 

OLM 1:. 

OLM 15 

OiM 16- 

oud 17 

OLM 18 

13.6 - 13.6 ,- 

- 12.0 .' 

- 12.0 

12.0 

12.0 

- 12.0 97.16 / Site 8 12.0 

OLM-11 and OLX-12 were installed previously. 
Measuring point is the top of the PIE well casing. 
mean sea level. 
Blank space means measuring pint elevation was not 
$11 *<I\) -iL--\~cL 1') ?\ir; 

Elevation is 

determined . 

feet above 



MICROWELL CONSTRUCTION DIAGRAM 

PRO JECTt M-c O/L~Do SITE NAME1 ou3/sc)9 
PROJECT NOI 254b-05 DATE INSTALLEDi 10-k - 47 - 

j WELL JDI OLD-oQ-OS INSTALLATION METHOD, TFRRA=QBL 
i FiELD PERSONNEL: S.DWGLIC~L P,WIdJE 
I 

LOCKING WELL CAP 

COUCRETE PAil , GROUND SURFACE 

PVC PIPE 2-lNCH 
FLUSH MOUNT WEU. COVER 

34UCH SCHEDULE 80 PVC RISER 

TWE OF BAUCFZLLJ GROUT 

DEpTli TO TOP OF SEAL b.rj Fc. 

TYPE OF SEAL 

DEPTH TD TOP OF SAND PACK1 

DEPTH TO BDTt’OM OF WRL SCREEN 10 1). 

DEPTH OF BORMott 10 &. 

UGT TD SCALE 



, 
MICROWELL CONSTRUCTION DIAGRAM 

/ / 

PRO JECTI WC olewm SITE NAM& a---- 
PROJECT NOr 254b-05 DATE INSTALLED: IQ-b-47 - 
WELL ID; OU)-&‘-& INSTALLATION METHOD1 ~632a4~~~w 
FIELD PERSONNEL: s.~~,p* m% 

LOCJUNG WELL CAP 

\ 
CONCRETE PAD 

8 2 SlEL REEAR 

GROUNO SURFACE 

2-lNCtl BORENOlf 
olAYErER 

FLUSH MOUNT WELL COVER 

.5acJt sctmw so PVC RfSER 

TYPE OF BACKFKL &llOur _ 

OEPTH TO TOP OF SEAL 

TYPE OF SE& 

TVPE OF SAND PACK, 20130 _ 

L 4%. OPTH TO TOP OF Yrm SCREDL - 

OF 3+001 mmn .oloacN 

2w10 SUCA SAm 

_.Y OEFTH OF EOREHOLG 

NOT To SCALE 
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MICROWELL CONSTRUCTION DIAGRAM 

PROJECT Nf’. ’ 
WELL IDI 

II* 54&l-OS DATE INSTALLED8 10-b-97 
nLD-09 -07 INSTALLATION METHODI yti4rQ1 &P&d& 

LOCKRlG WELL CAP 

GROW0 SURFACE 

8 2 STEEL AENAR 

WSH MOUNT WELL COVER 

.S-tNCH ScHB)W 80 PVC RtsEfl 

lWE OF BACKFILL GROUT 

OW?l TO TOP OF SEAb d..b 

TYPE OF SEAL Bf3ulbN 1-K 

DEPTH TO TOP OF SAW0 PAcK( 
2-R. 

TYFE OF SAND PACK1 20~30 

DEplH TO TOP OF WU SCREEfh 
3Fc. 



MICROWELL CONSTRUCTION DIAGRAM 

PRO JECTr til-C CSUUDo SITE NAM& 0~3 / SAQ ! 
PROJECT NOI 2546 - 05 DATE INSTALLED, Id -6 -4 7 x I 
WELL IDI OLD-OS -08 INSTALLATION METHOD& “TEio@ p=‘%- 
FIELD PERSONNEL: S.DDNUU: P.C@jdg 

LOCKIFJG WELL CAP 

CONCRETE PA0 

8 2 STEEL RERAR 

GROUND SURFACE 

WNCN BOREROLE 

FLUSH MOUNT WELL COVER 

S-INCH ScHB)ULE 10 PVC RISER 

TWE OF BACRFILL 

DLPTH TO TOP OF SEALa 

lYPE OF SEAL 

TWEOF SAND PACKI 2a/30- 

2 4%. DWTH TO TOP OF WEIl SCREbL - 

DeTNToBonwoFwmLscREENl L- 

DEPTH OF BORENo!& r\- 

HOT TO SCUE 



MICROWELL CONSTRUCTION DIAGRAM 

PRO JECTI SITE NAM& au3 / $449 
PROJECT NOc DATE iNSTALLEDa /o-o-97 
WELL IDI OLD-09-m INSTALLATION METHODI 7- !=a96 
FiELD PERSONNEL: s.tiEU: &w’= 

i- 

LOCMHG WELL CAP 

CONCRETE PAD 

B 2 srm REBAR 

GROUND SURFACE 

FLUSH MauHT WEK COVER 

5acH scHEDuf.E 80 PVC RKER 

TYPE OF 8ACGlLl.a &b?&llf 

Dm’H TO TOP OF SEAL 0.4 4%. 
TYPE OF SEAL A%$Lmue 

D~HTOTOPOFSANDPA~ **‘+% 

TTPE OF SAND PlCKs 20/3D 

DWH TO TOP OF WELL SUt= Z&a 

DEFTHTOBOlTWOFWPLS~ lo 

_.-. 
DEPTH OF EOREHOLt 

MOTTOSCUE 



I I 
MICROWELL CONSTRUCTION DIAGRAM I 

PRO JECTI SITE NAMG al3 /se? 
PROJECT NOI DATE lNSTALl.EDl /o-7-97 z I 

WEU. IDI a INSTALLATION METHOD, -Ebskt- 
FfELD PERSONNEL WSJU, p. C&h= 

LOCKING WELL CAP 

COWCRETE PAD 

02 STEEL REBAR 

GROUND SURFACE 

PVC PlPE 24NCH ~FLUSHMOUXTWEUCOVER 

.s-mcH ScHmJtE 80 PVC mm 

TTPE OF BiCXF& &?our 

DWTH TO TOP OF SE& OAW. 

TYPEOFSEAb RtivloAIIT&- 

Dm TO TOP OF SAm PAUL ia 0. 

TYPE OF SAXD PACK1 Zd30 - 

IL Dm TO TOP OF WEll. SCREDi - 

WAHITTT OF 3+DOT LEWGTII .OlO-NCll 
SLotTED SCRrm PEPA 
20110 Sam SAmI -!isz!l 



MICROWELL CONSTRUCTION DIAGRAM 
I f-h 

PROJECTr NT-L 6RuAmo 
PROJECT NOa 2546 -05 
WELL IDt D/ D-09-// 
FIELD PERSONNEL: s.D6hI&a. p.m* 

SUE NAMG ou3/5.9 
DATE INSTALLED& /o-7- 97 
INSTALLATION METHOD1 It5eQA -i% 

LOCKING WELL CAP 

CONCRETE PAD 

8 2 STEEL REBAR 

GROUND SURFACE 

PLUSH WunT WELL COVER 

+flMI SCHEDULE 80 PVC RISER 

TVPE OF RACKFIU, &ZOUT 

DmTH TO TOP OF SUL, OtY U. 

TYPE OF SEAh BEnhbAlRE 

DEPTRTOTOPOFSAWPAClC ‘*‘* 

TTFE OF SAND PACK1 

DWTH TO TOP OF WEU. SCRW 

OF 3+f3OT WGTR .01o-NUi 

DEPTMTOSO~WOF~SCRERb -lQLL 

DEPTH OF GO- 

NDT TD SCALE 



MICROWELL CONSTRUCTION DIAGRAM 

PRO JECTI 
PROJECT NOI 2546-05 
WELL IDI OLDd9’/Z 
FIELD PERSONNEtr se -ELK+ p. tj#/tif 

SITE NAME: OU3/SA9 - 
DATE INSTALLED; lo- 7 -97 - 
INSTALLATION METHdDr .mc)P&g 

LOCKING WELL CAP 

CDNCREYE PAD 

\\ \ / 

GROUND SURFACE 

8 2 STEEL RRRAR 

---FulsnwuNTwEucoMR PvcPsJE24wf-~. 
ScHmnE 40 

iI&- 

z 
. . .s=iNcH sctmulE 110 PVC RISER 

TYPE OF BACKFILL &&OUT _ 

DEPTH TO TOP OF SEAL 0.4 -I+. 
TYPEOF- 49WE 

DWl’H TO TOP OF 5116 PAffi o/L. 

TWE OF SAND PACKI ~-2QfzL--.- 

HNCH BOREHOLE 
DuYEtER 

DEPTH TO TOP OF WPL SCR- 1LL 

DEPTH OFRO- . /Ok 

NOT TD SCALE 



MICROWELL CONSTRU~CTION DIAGRAM 

PRO JECTI AJl-~ olm%ao SITE NAMG hU3 !sA4 

PROJECT NOt 254’eo.~ DATE INSTALLEDa /fi - 7 - 4 7 
WELL IDI cx.D -09-13 INSTALLATION METHOD1 ‘Teh8E, 

FIELD PERSONNEL: s,aMlWU. p. -1 h/E 

I 
J---N& 

LOCKING WELL CAP 

GROUND SURFACE 

8 2 S= REBAR 

FLUSH MOUNT WEU COVER 

.siNcH ScHmulE 60 PVC RISER 

TIPE OF BACK= G&xlr 

DWTH TO TOP OF suL( 

TVPE OF SEA~J k%lntvwE 

DEPTH TO TOP OF SAND PAEK( AO#a 

TYPE OF SAND PACK, 

Dm TO TOP OF WELL SCRw 
23&. 

1 

- 



r-7 c 

0 I5 

T 

I - < ry 

nl 

i 

Couplhg Interval OeD1hs: - 

4% 00 
3. Told LcnCth ol Riser PQc: - 

‘lz sckQ&~o PUG 
4. Tygc of Ki:cr Pipe: - 

6’ 5. Lcn$j:h oi Screen: -. 

6. Type of scrct~ Gr3qx~~ 
pe- cyic'l b-Ok!5 

N6q 7. Length of SvmO: - 

=M 8. Total Ocplh 01 fioring -- 

4 9. 0iame:er of SOfinS: - 

** 37 lo. ocglh IO aOflOi3 Of SCreeK - 

*20/%7 B@Ad 
IL Tygc ol Screen fJLcr: -- 

c3 

CuaAtily Used: - SiZC: - 

I?. Oeglh lo Top of mrr: 9834 

&dio n :-tgj 13. Type 01 Stat - 

- Ovantity USCO: !a 

1:. Ocg:h to ioP Of Scat: @ - 

15. Tyx ol Grout: lviq 

Cf owl Hixlor e: 

Helhod of Placmenl: -- 



i 
I 

Gganlily Used: - 

12. Oc31h (0 TOP Of fiikf. 
A*@ 

kntofr x2 13. Type of Seat Y 

‘VA 

SilC: ,. 

- Ouanli:y UlCO: - 

1:. orp:h to 700 of Seal: as 

15,. Tyx of trout: 0-d 

Gr ovl Hix!ur e: 

~emxl of Placmcnt: - 
ffi 

16. Tot. Depth of 6 ih Sl~tl casing: - 



DEPMTHEffT OF THE f&Y . 

: 

SOUTHifiiN OIVISION 
‘-‘g. ,;-*-<. q. ,;;;, 

NAV&L FACILITIES ENCINEE~INS C3HHAS3 
CHARLESTON. SC. 

c 3,y? 
L Scigat of Casing aDoYe grOUnC- - 

w 2. Oc31h 10 us1 Cou3Jm - 

f 
IO i i) 

nl 

1s. Tyx of ‘Jfout: L- 

Gf Oul WirfUr C: 

HelhoCJ of Placcn.cnt -w 
- :...: 
- .:.a 
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- ::.. 
-.... 
m .‘:.-.- 



MICROWELL CONSTRUCTION DIAGRAM 

PROJECT: Nn= ORLANDO 

PROJECT NO. : 02546.05 

DATE INSTALLED : 02/04/98 

DB’VELOPMENT DATE: 02/09/98 

SITE NAME: OU3. SA9 

WELL, ID NO. : OLD-O9-17 

INSTALLATION METHOD : GEOPROBE 

PERSONNEL : B. OLSON / P.CRAINE 

&INCH FLUSH MOUNTED STEEL WELL VAULT 

\, .s-INCH SLIP CAP 

2-FOOT X 3/S-INCH REBAR 

DEPTH TO TOP OF 
BENTONITE SEAL : 
GROUND SURFACE 

DEPTH TO TOP OF WELL SC 

_ -_-w ^A-- 

4-1NCl-l suwDUL1 E40PVC - .--. 
- PROTECTIVE RISEK wun 

LOCKING WELL CAP 

S-INCH SCHEDULE 80 PVC 
RISER 

::: 
DEPTHTOTOPOFSANDPACK: .43 FEET 

::. . . 
: .: . . ,.:. ,.:.. .:... TYPE OF SAND PACKz 20140 

g-FOOT SCREEN INTERVAL 
~nNSWl.ING OF THREE 3-FOOT 
u.aa.w . ..S OF .OlO SLOTI’ED SCREEN 
SECTlONS PREFACKED WITH 20140 
FILTERSAND 

DEPTH TO BOTl-UM UP W- : 9.93 FEET 

DEPTH TO BOTTOM OF BOREHOLE : 10.12 FEET 

. 
.” 

NOTTO SCALE 

;-* 
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MICROWELL CONSTRUC‘iiON DIAGRAM 

PROJECT: Nn=ORLANDO 

PROJECT NO. : 02s46-os 

DATE INSTALLED : OZ./OS/98 

DEVELOPMENT DATE: 0X)6/98 

SITE NAME: OU3. SA9 

WELL ID NO. : OLD-O9-18 

BWMJAIION METHOD : GEOPROBE 

PERSONNEL : B. OLSON / l?CRAlNE 

&INCH FLUSH MOUNTED STEEL WELL VAULT 

\ S-INCH SLIP CAP 

$ DEPTH TO TOP OF WELL SCREEN . .93 

DEPTH TO BOTTOM OF WELL : 29.64 FEET - 

/ 2-FOOT X 3/S-D?JCH REBAR 

4JNCI-l SCHEDULE 40 PVC 
3Rwl-m 

-.--- _-_- --- 
PROTECITVE RISE 
LOCKlNGWELLCXP 

- .s-INCH SCHEDULE 80 PVC 
RISER 

DEPTHTOTOPOFSANDPACK:22.00 FEET 

TYPE OF SAND PACK: 20/4O 

LENGTHS OF .OlO SLOlTED SCREEN 
SEKTISCTI~EPACKED WITH 20!40 

v. DEF’TH TO BOlTOM OF BOREHOLE : 30.00 FEET 

- 
NOT 70 SCALE 



APPENDIX B-3.1 

WELL DEVELOPMENT LOGS 
STUDY AREA 8 



Vohme ot Driif~q 
NY 

uid Los! t&L) Vdumr ot WIIeK ul WOE 
A ad Paw Psk (gal.) fxpi 

IntWied C&pm hm Top o! Wall Casing IO BaloPrn of Wok 1 .. i 

hinJ Deptn to Waler (tt): tmvl mpm to wd Bo.trom: 

I/Z-l I 
z;*s .+ 

- 
Water Level awmg b61*1 PumPwwql m 

j.Zl 
&pm IO warm at Tcrmnruon of P 

BEGINNING OF WELL DE’i’ELOPME~ 

END OF WELL D!ZVELOPMEKT 

FIGURE 4-3 

EXAMPLE WELL DtiELOPMENl RECORD 

PROJECT OPERATIONS PLAN 



INI e-,- . ..-.. 



4 





WepIsiII I.D.: 

tfwd Dcpm to water (tt): 

Z.&J 943 - 
Water Led 6orag MaI pUmpm4rr)urEnns ~f9: 

z-m - 
Dapth to Waur at Tefmiruoon of P 

I 
Dmpm to We(l Bottom at Tc bon of Pum@urgmg (n): 

? - 

BEGINNING OF WELL DEVELOPMENT 

Well Dcwlopds Signature 

FIGURE 4-3 

EXAMPLE WELL DEVtiOPMENT RECORD 

VAL TRAINING CENEFi 



‘--% 



cliint 
&%nim~tiN~~!WPA 

WeWSitm ID.: 
pLD*- i/ 

Votmm o! W8ur in Wmo 
i 

Fuush lime: 

ud Finer Pmdr (M-1 it? j ; ~c..J~ ’ - 
tmwlmd mpm imfn Top of Well bring to Bottom of WoB: IF - 
lruad cmpm (D Watmr (fit: 

I 

ininal Depm to WmI Bowel: 

i.6 ? L 5’ 
Waur t.eval during bW Pmnpinq/purc?org (*I: 

Depth to Water at Tenninroon ol$ypJmlpng W: 1 apm to We0 Bosom a wn of P~pnq/purgmg (W - 

BEGINNING OF WEU. DEVELOPMEKT 

,qs7 5su 

15: Y0 s?i3 r,.rg G1sD 5x3 -23u c7,3-1-22 

END OF WELl DEVELOPMEHT 

Notes: (haw pnplcu chsraaer 0f mnwmo water. p l nd sze of pomp. voIum0 of wm*errmmwd) I 

Well Developefs Signature 

FIGURE 4-3 

EXAMPLE WELL DEtkLOPMENT RECORD 

NAVAL TRAINING CENTER 

-- -- ___-_._, e.. 



I 

W&Sitr I.D.: 

Vohw o! Wemr in WeI 
end Filter P8& WI 

BEGINNING OF V&U DEVELOPMEm 

END OF WELL DEVELOPME- 

Notes: (IKlllM phm *uxtnr 0t ~~~00 wat0r. type end sue of vmw. donut 0’ water re*ovad.) 

4. 43 75 3-r 

Well Developer’s Signature 

PROJECT OPERATIONS PLAN 

EXAMPLE WEL!. DEVELOPMENT RECORD 



,: . 

NTC~Orl.POl= 
MVL07.94 4-32 



C&kpter No.4 newsion ho.& 

Dare JuIv 13. 1994, Page 32 of 70 

.- 

O~bQ3eg-~Y 
Volume of DrffGng Fluid Lost @al.) 

Inm)led Depm From Top of Wefl &sing to 6ottom of WOG: 

mrl hpm 0 W8ter (ft): 

Daplt!toWaMptlormbsPtionofPunpi~(n):SC)R 1 I)rpth to WeG Bottom at Termirmtion of Pumpin@urging (ft): 
AK 

WJ Dw&por’r Siinaturo Rsq 

FIGURE 4-3 

EXAMPLE WELL DEYELOPMENT RECORD j 

NAVAL TRAINING CEJJlER 
ORLANDO, FLORIDA 

I 

i19-03 940321WEM 

NTC-Orl.t%i’ 

MVL07.94 432 



c;naprcr NO.4 KeVi.5ACXi N0.A 

Date Julv 13. 1994, Page a of 70 

NTC-Orl.POP 

MVL07.94 4-32 



N?-C-Oft. POP 

wJLO?.W 4-32 



-..v-m_.-.- 

NTC~Oti.POP 
MVL07.94 442 



Chqwer No.4. RevLlon No.A 

DatcJuiv 13. 1994, Page32ofa 

.-,--- 

MZi cfziti MA I I /I e.30 r: ‘j 

Clint: 1 W&I Dmwmpms~ D;rte AM l-unr: a~#‘;/ j ,F 1 Loggfwl try: 1 CheauO by: - - . 
5?L+l iI)\\ I jif,:+t 1 &.*ZX” 1 

Welusla 1.0.: Stan oate: 

OLD-&-M I 
W+hDfZ 

c2jM/Gi 

Volume of DfiiGog fluid Lost ($I&) v&me d water m Wol 
zszc utd Filler Pack (@.I . g4 I 

Stan rim.: Rnish lime: 
/9YZ /S.‘L& 

Irutallod Dew Fmm Top of WoU Casing !o Sotmm of Web r3 Ch 

BEGiNNiNG OF WELL DEVELOPMENT 

FtGlJRE 4-3 
_. .. 

EXAMPLE WELL DEVELOPMENT RECORD 

519-03 04Q321wEM 

i 

PROJECT OPERAnONS PLAN 

I 
./ 

NAVALTRAINING CENlEfl 
ORLANDO, FLORIDA I 

NIT-Orl.mp 

MVL07.94 432 



APPENDIX B-3.2 

WELL DEVELOPMENT LOGS 
STUDYAREA 



Notes: mckme Physuaf chancrer of removed water. type and sua ot pump. volume of waler removed.) 

NL 
.z 

j. l ;E 
.3& -ha 
--SF- 

Well Deveiopet’s Signature 

FIGURE 4-3 

EXAMPLE WELL DEV&OPMENT RECORD 

PROJECT OPERATIONS PUN 

NAVAL TRAINING CENTER 
ORLANDO, FLORIDA 



- 





BEGINNING OF WELL DEVELOPMENT 

;ime Temperaturr cc) pH 

END OF WELL OMLOPMEKT 

Notes: (iwba phyc$W ~hanct~r 0t ~~~VIIU water. type and sm ot pump. votumo of w*Ier rmoved.) 

‘k-‘/Z -294; c,2& - /I$$ ,@.-2 -99. ?- fef3 7Y 

/k~zo 7,py T-31; 

Well Dtvetoper’s Signalura 

FIGURE 4-3 

EXAMPLE WELL DEVELOPMENT RECORD 

PROJECT OPERATIONS PLAN 



Water Level durmg &&al Puf%i~ (tt): 

Depth to Water at Tartn~~on cl Pumpt~gmg (W: 
NJ- 

aEGINNlNG OF WELL DEVELOPME~ 

END OF WELL DEVELOPMENT 

Notes: (I- phw mamar ot rmov~d water. type and sue ot Pump. VOkm Of water moved.1 

Well Dcveiopcr’s Signature 

.&2 r?& &uPv’ d 
FIGURE 4-3 

EX4MPLEWELLDEVELOPMENTRECORD 

irsa.3 9403zlWEM 

PROJECT OPERATIONS PLAN 

NAVAL TRAINING CEN?‘ER 
ORLANDO, FLOFUDA 



F 



FlGIJRE 4-3 

EXAMPLE WELL DEVELOPMENT RECORD 

BEGINNING OF WELL DfVfLOPMEKT 

l-me 

END OF WEU. DMLOPME NT 

Well Developah Signature 

PROJECT OPERATIONS PLAN 

NAVAL TRAINING CENTER 
ORLANDO, FLORIDA 



well lnsnl!atmn Dam 8n+Tm*:- 
!C- n,! .I/ rl!;&b 

ClNnc wdi h~0pment mm an0 kc: 

&7ii~ d f&w% =3.kc CA’1 ff’.iG-, I 

w*wsm La: 

I 

volume of water In WeI <, .; yv ! ! Finisn Time: 

ard Rter Pack (gw f,j,L ,-n 

1Nal.d bp8-1 hn Top of Well bung 10 EOttDm Of Wd: 

in~oal Dcpm P Water (ft): tmd Daptn IO web aotmm: 

3-@ ’ 9.13 ! 

Water Lewi dwmg tillal PUmP*P9 tW 
$& 

Dapth to war at Trnmrbaoon of Pumvw~urg (f/l,: 
I 

&pm to Well Bonorny~ TcrmtNPon Of PmpnqiPqng (fi): 

!j L ,C 

BEGINNING OF WELL DEVELOP-~ i2Q44C.U 

lime Tw5idity(&r5) OfJ’ter~~~ 

.&CT \~‘S/ z;.pL. m )2LE -9-23:L - 

13ic3 -z~.O 3-S 

END OF WELL DEVELOPME~ 

Notes: (Incwoc phyStud 0nfmt~10f fm0~00 water. type ma sue 01 pump. volume of waler removw 

Well Dcvooocfs Signalwe 

PROJECT OPERATIO 

EXAMPLE WELL DEVELOPMENT RECORD 



- 



In$ralled Depm Fmn lop of WoU Casing to Botmrn of Wel: 
* 11’ 

3 (a 
w35 

240 

z30 

z-10 

F’IGURE 4-3 

EXAMPLE WELL DE’hLOPMEfiT RECORD - 

PROJECT OPERATIONS PUN 

NAVALTFWNING CENTER 
0RLANmRom 

N-K-M.FQP 
MVLOf.94 4-32 



NTC-Orl.POP 
MVL07.94 4-32 



r,..y” .,.,.& ,.C.,a.rr. .>“.A 

DareJulv 13. 1994, I’qe32afa L 

I~M108 De From lop of WoU Casing to Botmm of Wek 
\v 

btiw Depnl lo water (It): tnilial Depmlo won mmln: 

w/z AK 

waler LeHi during lnlw Pumpingpurging (II): 
tic2 

&pm lo waler al TefmdIion of Pum- ,k):, bprtl lo wet Bolml at TefmiNbon 01 Rrmpsrq/puqing (I!): 
NC 

BEGINNING OF WELL DEVELOPMENT 

llffn -w@- PH 

JYOLZ, 27-l &oo 

END OF WEU DEVEUPMENT 

t\ 

Well Dwdopmfs SIgnstwo ’ - - u 

FiGURE 44 

EXAMPLE WELl DEiiEtopMENT RECORD j 

PROJECT OPERATIONS PUN 

NAVAt. TRAINING CENER 
0RlANDog PLoRlDA 

UTc~OrLpoF, 
MVL07.94 4-32 



Chapter No.A Revision No.L 
Dare Julv 13. 1994 > Page 32 of 70 



Chprr No.4 Revision No. 0 
Date Julv 13, 1994, Page 3tFz 

NlC~Orl.~P 
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APPENDIX B-4.1 

GROUNDWATER SAMPLING LOGS 
STUDYAREA 



wou oopm 12.Q5 R ~~.uw.a &TOOttW*l wRirsa.up - n. 
Topd hamah- @mm~m) - 

Pmtmm - R. 
~nimnnul 

-c-a 
Ca0~W.U 

a Pmatauw - R 

3 cuno- 



Sample Location ID: CBC is- 
lime: Start: 09zv End: \2uts” sgnatum of sampler: ‘=n 

- Ram ktwatoa 
-PrusTntwwer 

a - 
f 

% . 
2% la WR. (2 il.) ix 6%vw Wol Irrw 

nagm of waur CObInn x 
]a,16 R 

_ .as WR. (4 4 - 
-1 J WR. (6 6) 

WR. cm) c 
-- -e 

/IkU sutwEaaoIoa 
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-‘- I -‘- 



- - 

/tkU SMIpw law loo 

-I-‘--‘- 
-‘- --Jm I 
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- m’- --‘- i 



&mpie location ID: 
Time: San: signalum of sampier. 

Pmtuwa -Ft 

-t- 

Dqtnm WUUlZ’PBR 0lAuw.t 
zi 

woo Locrub): w41 ok. -2ira WU tmd EeuiD. uud: 

PVC -rim AC soa. cow Pm- 

-&* 
_ Rou Acovamd 

: -PrrvTntumcr 
f - 





&ToodWti wu RiurSmup - R. Pmuwa - R. 
Topd Rutem @ompum) - 

-crvrp 
cunyw.- 

I 

y-)rr.- .--- -. - ..__ -.--- 

$z 

Xi” 

f 

f - 

t 
WOK tnrgnr)c Yr No 
Rr(%nosJafw - 
betor cdwlnua - 

-- 



SgmunJ of salnplec a- 



Project Number: 
!5ample Location IO: h I.- b4 

Time: Stan: Oc146 



-‘- I --’ m 

-‘- I -mm’ m 

-‘- I mm’ - 

-‘- I m..’ - 

-‘- I -2 - 

-‘- I m..’ - 

-‘-‘-A- 

-‘-’ m,’ - 
1) 
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-‘w I - -‘- 
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4-C - -’ -: I- 

urn -‘- 
n’so’ 
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APPENDIX 64.2 

GROUNDWATER SAMPLING LOGS 
STUDYAREA 



Siinstufa of Sampler: n= - 

- Pm1uwfO -- R 
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-6&n -Root Aawomd 

f 
s- ~PTn&Tnnteuw 

- -m 

8 
~.!6G&‘R.(2;n.) weu Ia- Ya No 

nqndWotrC bmn X -.dJCWR.(4n.) - 
-43 

FluLhamgsoam - 
R. ~14WA.(6i\.) bumocdwinma 

_ _ WRl. LW 
TOWGdPuqod - - 
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/ 1.0 Introduction 
I’ 

Environmental Data Services, Inc. (EDS) performed data validation and evaluation of chemical 
analytical data from environmental samples which consisted of water and soil samples. ‘These 
samples were collected at the Naval Training Center (NTC) - Operable Unit 3 in Orlando, Florida. 
The purpose of the data validation was to assess the reliability of the analytical data. 

The data validation was performed in accordance with the Naval Facilities En_tieering Slervice 
Center (NFESC) document Navy Installation Restoration Laboratory Quality Assurance Guide, 
February 1996. Other guidance documents used are the USEPA Contract Laboratory Program 
National Functional Guidelines for Organic Data Review, February 1994, and the USEPA Contract 
Laboratory Program National Functional Guidelines for Inorganic Data Review, February 1994. 
This report summarizes the results of the data quality assessment according to the precision, 
accuracy, representativeness, completeness and comparability (PARCC) parameters relative to the 
project specific Data Quality Objectives (DQOs). 

The data consisted of NFESC Level C data packages for the organic and inorganic anal.yses. 
CompuChem Environmental, Inc. analyzed all of the samples in their North Carolina laboratory. 

The data validation was performed to assess data quality. Data quality is dependent on field 
sampling procedures, anaiytical methods and instrumentation, and sample matrices. Field sampling 
procedures and laboratory analysis contain potential sources of uncertainty, error, or bias which can 
affect the overall quality of the data. Sampling errors can occur from inadequate equipment 
decontamination, improper sample collection techniques, improper filtering, improper preservation, 
and homogenization or non-homogenization of samples. Data quality can also be affected by 
analytical factors such appropriate analytical method, proper equipment maintenance, quality 
instrumentation and software. 

Quality control samples are used to determine the effects of sampling procedures and evaluate 
laboratory contaminanis, laboratory performance, and matrix effects. Quality control samples 
include trip blanks, equipment rinsate blanks, field source blanks, method blanks, laboratory control 
samples, surrogate spikes, matrix spike/matrix spike duplicate samples, laboratory duplicates and 
field duplicates. 

A_ Before conducting the PARCC evaluation. the data were validated according to the functional 
guidelines for organic and inorganic data (USEPA 1994). Samples not meeting functional guideline 
acceptance criteria were quaIified with a data qua1it-y flag, as specified below. The qualifiers used 
for this project are as follows: 
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Organic Data Qualifiers 

U- 

J- 

N- 

NJ- 

UJ- 

R- 

The analyte was analyzed for, but was not detected above the reported sample quantitation 
limit. 

The analyte was positively identified; the associated numerical value is the approximate 
concentration of the analyte in the sample. 

The analysis indicates the presence of an analyte for which there is presumptive evidence to 
make a “tentative identification.“ 

The analysis indicates the presence of an analyte that has been “tentatively identified” and 
the associated numerical value represents its approximate concentration. 

The analyte was not detected above the reported sample quantitation limit. However, the 
reported quantitation limit is approximate and may or may not represent the actual limit of 
quantitation necessary to accurately and precisely measure the anaiyte in the sample. 

The saniple results are rejected due to serious deficiencies in the ability to analyze the 
sample and meet quality control criteria. The presence or absence of the analyte cannot be 
verified. 

Inorganic Data Qualifiers / 

U- The material was analyzed for, but was not detected above the level of the associated value. 
The associated value is either the sample quantitation limit or the sample detection limit. 

--. 

J- The associated value is an estimated quantity. 

R- The data are unusable. (Note: Analyte may or may not be present.) 

UJ - The material was analyzed for, but was not detected. The associated value is an estimate 
and may be inaccurate or imprecise. 

- Following review and qualification of the data according to the functional guidelines, the data are 
then evaluated using PARCC criteria. PARCC criteria provide an evaluation of overall data 
useability. The following section defines the PARCC criteria in general terms, followed by a 
specific evaluation for each analysis: volatile organic compounds, semivolatile organic compounds, 
pesticides/PCBs, metals, and chlorinated herbicides. 
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Precision 

Definition: Precision - Precision is a measure of mutual agreemenr among individual 
measurements of the same property, usually under prescribed similar conditions. Precision is best 
expressed in terms of the standard deviation around the mean. 

Precision is defined by the Contract Laboratory Pro_- (CLP) as the relative percent difference of 
matrix spike recoveries for two matrix spikes of the same sample (matrix spike and matrix, sp&e 
duplicates recoveries, MSIMSD). Precision was assessed by comparing the results for field sample 
duplicates and laboratory sample dupiicates to provide information on homogeneity of field 
sampling techniques, improper handling of samples, and on laboratory sample preparation and 
analysis. 

The relative percent difference (RPD) was calculated for the MS and MSD samples, ABB z;ample 
and associated field duplicate, and ABB sample and associated laboratory duplicate sample. 
Precision was quantitatively measured as the difference of the two sample results divided by the 
mean and muitiplied by 100 in order to be reported as a percentage. The RPD was calculated by the 
reviewer for each of the duplicate samples and compared to the Data Quality Objectives (DQOs) 
for this project. Poor precision can be caused by sample heterogeneity, improper sample collection 
or handling, inconsistent sample preparation, and improper instrument use. An RPD above the 
numerical QC limit indicates imprecision which indicates that the actual concentrations rnay be 
higher or lower that the reported result. 

Accuracy 

Definition: Accuracy - Accuracy is the degree of conformity of a measurement (or an average of 
measurements of the same parameter), X, with an accepted reference or true value, T, ,usuall~v 
expressed as the difference of the two values. X-T, or the dlj5erence as a percentage of the reference 
or n-ue value IOO/X-771X and sometimes expressed as a ratio, XT Accuracy is a measurement of 
the bias in a system. 

Accuracy is defmed by the CLP as a percent recovery for a spiJced sample for analyses. MS/MSD 
samples. surrogate recovery samples, and LCS samples are used to evaluate the data for accuracy. 
Recoveries outside of acceptable QC limits may be due to matrix interference, ins.trumentation, - 

-_ analyst error, or poor recovery of some of the target compounds. 

Accuracy was quantitatively measured as the concentration of the spiked analyte minus the 
concentration of the spiked compound in the original sample, divided by the true concentration of 
the spiked anaiyte and multiplied by 100 in order to be reported as a percentage. 

Accuracy was evaluated based on the results of the matrix spike/matrix spike duplicate, laboratory 
control sample, and surrogate spike. The reviewer calculated the percent recovery value (?/OR) for 
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each spiking compound and compared the results with the DQOs for this project. Spike recoveries 
outside the acceptable QC limits indicate a source of bias, where the reported results may be either 
higher or lower than reported. 

:-. 

Representativeness 

Definition: RepresentativenesJ: - Representativeness is the degree to which data accurately and 
precisely represent the true value of a characteristic of a population, parameter variations at a, 
sampIing point. a process condition, or an environmental condition intended to be characterized. 

Representativeness is evaluated using the QC blank sample results. QC blank samples are 
equipment r&ate blanks, field source blanks, trip blanks, laboratory method blanks for organic 

analyses and laboratory preparation blanks for inorganic analyses. The presence of target 
compounds in these QC blanks provide an estimate of bias to the samples due to either cross 
contamination in the field or laboratory. 

Field QC results were used to evaluate representativeness. Positive detection of compounds in the 
field QC samples identify compounds that could have been introduced to the associated field 
samples during sample collection, transportation, to the laboratory, or during analysis. 
Contamination should not be found in field QC samples. 

Qualifications were made to the data based on field blank contamination when the sample results 
were below ten (IO) times the maximum amount detected in the blank for compounds that are 
common laboratory contaminants and five (5) times the maximum amount detected in the blank for a 
compounds that are not common contaminants. Samples that were qualified as estimated due to 
blank contamination were flagged by the data reviewer with a “U.” Compounds that were qualified 
due to blank contamination that were reported below the method detection limit were raised to the 
detection limit and the laboratory qualifier was replaced by the reviewer with a “U.” 

Qualifications were made to the data based on blank contamination in the following order: 

. laboratory method blank contamination; 

Followed by the highest concentration of contaminant found in any of the following: - 

. field blank contamination; 
- trip blank contamination; 
- equipment blank contamination; 

Representativeness was also evaluated based on laboratory QC results. Laboratory method blanks 
were analyzed for the organic methods and preparation blanks were analyzed for inorganic 
compounds. Positive detection of compounds in the laboratory QC samples identify compounds 
that could have been introduced to the associated field samples during sample extraction or 
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preparation or during analysis. Contamination should not be i‘ound in laboratory QC samples. The 
detection of target compounds in the laboratory QC samples provides an estimate of bias to the 
associated samples due to cross contamination in the laboratory. 

Qualifications were made to the data based on laboratory blank contamination when the sample 
results were below ten (10) times the maximum amount detected in the blank for compounds that 
are common laboratory contaminants and five (5) times the maximum amount detected in the blank 
for compounds that are not common contaminants. Samples that were qualified as estimated due to 
laboratory blank contamination were flagged by the data reviewer with a “U.” Compounds that 
were qualified, due to blank contamination that were reported below the method detection limit 
were raised to the detection limit and the laboratory qualifier was replaced by the reviewer with a 
“U.” 

Comparability 

De$nition: Comparability - Comparability is the confidence with which one data set can be 
compared to another. Comparability mqv be assessed by comparing sampling methodology, 
analytical methodology, and measurement units of reported data. 

The comparability parameter assessment relies almost exclusively on the results of the data 
validation process. Each data reviewer assessed the comparability parameter by determining 
whether or not the data was acquired by using standard operating procedures for sampling, standard 
anaiytical methods for analysis and by reporting analytical results in standard tits. 

Comparability also may be assessed by review of the analytical method practical quantitation limits, 
The DQOs for this project specify that the any compound detected between the detection limit and 
practical quantitation limit will be reported and qualified as estimated (J). 

Completeness 

Definition: Completeness - Completeness is a measure of the amount of valid data expressed as a 
percentage obtainedfiom a measurement system compared to the amount that was expectea’ to be 
obtained under normal conditions. 

Completeness is evaluated to determine if an acceptable level of data was obtained so that a project 
-- can be completed with valid-usable data. Valid usable values are data that are not rejected (R 

qualifier) by comparison of the analytical procedures with Level C Data Validation Guidelines as 
specified by NFESC. Completeness is quantitatively measured as the total number of analytes in 
each sample, equipment rinsate, field and trip blanks and duplicate samples, minus the total number 
of rejected analytes divided by the total number of analytes. The completeness criterion should be 

defined to be consistent with the project DQOs. 

- 
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2.0 Semivolatile Organic Compounds 

A total of eight (8) Semivolatile Organic Compound SDGs were analyzed for this project. The 

SDGs are 0001 W, 0025W, 0026S, 0026W, 0027S, 00285,0029S, and 003 1 W. 

This section discusses the QC supporting documentation as defined by the PARCC criteria and 
evaluated based on the project specific DQOs. 

2.1 Precision 

MS/MSD Samples 

The relative percent difference (RPD) between MS/‘MSD samples and field duplicate samples is 
used to assess precision. 

One MS/MSD sample was analyzed for each SDG except SDG 0026W. The functional guidelines 
establish RPD QC criteria limits for MS/MSD samples as follows: 

MSBISD CRITERLA 

Water Soil/Sediment 

RPD RPD 
Phenol 42 35 
2-Chlorophenol 40 50 
1,4-Dichlorobenzene 28 27 
N-Nitroso-di-n-propylamine 38 38 
1.2,4-Trichlorobenzene 28 23 
4-Chloro-3-methylpheno1 42 33 
Acenaphthene 31 19 
4-Nitrophenol 50 50 
2-l-Dinitrotoluene 38 47 
Pentachlorophenol 50 47 
wene 31 36 

MYMSD RPD results for each SDG were acceptable with the exception of the following. 

SDG 0028s 

MS/MSD sample 09SO2800 exhibited high RPD values for 1,2,4-trichlorobenzene and 1,4- 
dichlorobenzene of 3 1 and 35, respectiv’ely . Since 1,2,4-trichlorobenzene also exhibited a high 
%R value, this compound was qualified “UJ” in sample 09SO2800. 
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G 0029s 

MS/MSD sample 08SO2900 exhibited high RPD values for pentachlorophenol and A- 
nitrophenol of 56 and 147, respectively. Since these compounds also exhibited high %R 
values, pentachlorophenol and 4-nitrophenol have been qualified “UJ” in sample 08SO2900. 

Field Duplicate Samples 

SDG 0026W did not have field duplicate samples analyzed. Field duplicate results in SDGs 
0025W and 0026s were non-detect. The following tables s ummarize field duplicate sample results 
for the remaining SDGs. No qualifications were made based on field duplicate results. 

SDG 0001 W 

halyte 
Phenol 

2-1Methylphenol 
4-Methylphenol 

2.4-Dimethylphenol 

09600202 t&L 09GOO202D ug/L RPD 
1ou 2 NC 
1ou 1 NC 
1ou 3 NC 
1ou 2 NC 

SDG 0027s 

Analyte 08S00900 ug/kg 
Fluoranthene 78 

Pyrene 310 
Butylbcnzylphthalate 440 
Benzoc a)anthracene 78 

Chrysene 85 
Benzo(b)fluoranthene 160 
Benzoc k)fluoranthene 170 

08SOO9OOD ug/kg 
820U 
820U 
820U 
820U 
820U 
820U 
820U 

RPD 
NC 
NC 
NC 
NC 
NC 
NC 
NC 

Analyre 08SO3800 ugikg OSS038OOD q/kg RPD 
Phenanthrene 48 43 11 
Fluoranthene 540 610 12 

Pyrene 580 500 15 
Benzo(a)anthracene 350 360 3 

Chxysene 420 380 10 
Benzoc b)fluoranthene 580 520 11 
Benzo(k)fluoranthene 220 210 5 

Benzo(a)pyrene 430 370 15 
Indenof l-2.3-cdjpyrene 270 240 12 

Dibenzoc a.h)amhracene 70 59 17 ~ ” 
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Analyte 08SO3800 ug/ kg 08S038OOD q/kg j RPD 
300 260 14 

i 
Benzo(g,h.i@wlene 1 

GOQ2.S 

Analyte 08802800 ug/kg 08S028OOD up/kg RPD 
Fiuoranthene 170 200 I 16 

Pyrene 140 150 7 
Benzo( a)amhracene 97 120 21 

Chrysene 120 130 8 

Bis(2-ethylhexyi)phthalate 400U 52 NC 
Benzo(b)fluoranthene 180 250 I 33 
Benzo(k)fluoranthene 1 54 250 129 

Benzo(a)pyrene 110 120 9 
Indeno( 1,2,3-cd)pyrene 61 130 72 
Dibenzo(a,h)anthracene 1 400u 49 NC 

Benzo(g,h.i)perylene ! 47 I 86 I 59 

SDG 0031W 
4 

Amlyre 09GO1401 ug/L 09GO1401D q/L RPD 

Naphthalene I 160 1ou NC 
2-Methylnaphrhaiane 1 1.0 1ou NC 

, 

2.2 Accuracy 

The percent recovery results of MSLMSD samples and surrogate spikes are used to assess accuracy. 
Additionally, initial and continuing calibration results can be used to evaluate accuracy. Relative 
response factors (RRFs), percent relative standard deviation (%RSD) and percent difference (%D) 
are the three parameters used to evaluate instrument calibration. 

MS/MSD Samples 

The functional guidelines establish % Recovery QC criteria knits for MSMSD samples as follows: 

MS/MSD CRITERIA 

Phenol 
2-Chlorophenol 
1,4-Dichlorobenzene 
N-Nitroso-di-n-propylamine 

Water Soil/Sediment 
%R %R 
12-110 26-90 
27-123 25-102 
36-97 28-104 
41-I 16 41-126 
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1.2,4-Trichlorobenzene 
4-Chloro-3-methylphenol 
Acenaphthene 
4-Nitrophenol 
24Dinitrotoluene 
Pentachlorophenol 
Pyrene 

I 

Soil/Sediment 
%R %R 
39-98 38-107 
23-97 26- 103 
46-l 18 31-137 
1 O-80 11-114 
24-96 28-89 
9-103 17-109 
26-127 35-142 

One MS/h&D sample was analyzed for each SDG except 0026W. The percent recovery (%R) 
values for all of the MS/MSD samples were acceptable with the following exceptions. 

SDG 0001 W 

MS/MSD sample 09600302 exhibited low MSiMSD %R values for n-nitroso-di-n- 
propylamine of 40%/37% I a low MSD %R value for 1,2,4-trichlorobenzene of 38%) and a 
low MSD %R value for acenaphthene of 40%. Since these values only slightly exceeded QC 
criteria and the LCS %R values were acceptable, no qualifications were required. 

SDG 0025 W 

MS/MSD sample 09GOO901 exhibited low MS/MSD %R values for 1,4dichlorobenzene (and 
1,2,4-trichlorobenzene of 33%/33% and 36%/37%, respectively, a low MS %R value for n- 
nitroso-di-n-propylamine of 40%) and a low MSD %R value for acenaphthene of 45 % . 1,4- 
Dichlorobenzene has been qualified “UJ” in sample 09GOO901. Since the LCS %R values 
were acceptable for all other compounds, no further qualifications were required. 

SDG 00265 

Sample 09SOO600 exhibited a low MSD %R value for 1,-, 3 4-trichlorobenzene of 34%. Si.nce 
the LCS sample exhibited similar results, this compound has been qualified “UJ” in sample 
09SOO600. 

-- 

MS/MSD sample 09SO2800 exhibited low MS %R values for n-nitroso-di-n-propylamine!, 
1,2,4-trichlorobenzene, and pentachlorophenol of 33 %, 30%, and 15 % , respectively. n- 
Nitroso-di-n-propylamine, 1,2,4-trichlorobenzene, and pentachlorophenol have been qualified 
“ UJ” in sample 09SO2800 since all results are non-detect. 
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MS/MSD sample 08SO2900 exhibited a low MS %R value,for pentachlorophenol of 9% and 
low MSD %R values for pentachlorophenol and 4-mtrophenol of 16% and 7 % , respectively. 
Pentachlorophenol and 4-niuophenol have been qualified “ UJ” in sample 08SO2900 since both 
results are non-detect. 

Surrogate Spikes 

Six surrogate compounds are used for spiking the semivolatile organic samples. Surrogate spike 
recoveries for semivolatile organic analyses were compared to the QC acceptance criteria as 
specified in the functional guidelines. These criteria are summarized as follows: 

Surrogate Recovery Limits 

NBZ (Nitrobenzene-d5) 
FE3P (ZFiuorobiphenyl) 
TPH (Terphenyl-d!. 4) 
PHL (Phenol-d5) 
2FP (2-Fluorophenol) 
TBP (2,4,6-Tribromophenol) 

Water Soil 
%R %R 
35-114 27x20 
43-l 16 30-115 
33-141 18-137 
10-l 10 24-l 13 
21-110 25-121 
lo-123 19-122 ,,+--x 

Surrogate recovery values for all SDGs were acceptable with the exception of the following. 

SDG 0001 W 

Samples 08GOO102, 08600202. and 09GOO7OlRE exhibited low %R values for surrogate S2- 
2-fluorobiphenyl of 37 % , 32 %, and 33 % , respectively, however, the guidelines allow for one 
surrogate per fraction to exceed QC limits and no qualifications were required. 

Samples 09GO1001, 09GOO202, 09GO0202D, and 09600302 exhibited low %R values for 
surrogate S3-terphenyLdl4 of 29%, 18%, 21%, and 26%, respectively, however, the 
guidelines allow for one surrogate per fraction to exceed QC limits and no qualifications were 
required. 

Samples 09GOO102 exhibited low %R values for surrogates Sl-nitrobenzened5, S2-2- 
fluorobiphenyl, S3-terphenyldl4, and advisory surrogate S7-2-chlorophenol-d4 of 29%) 27%. 
13 % , and 27 % , respectively. All base/neutral compounds have been qualified a UJ” since all 
results are non-detect. 

.- 
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Sample 09GOO102R.E exhibited a low %R value for surrogate S2-2-fluorobiphenyi of 40%. 
however, the guidelines allow for one surrogate per fraction to exceed QC limits and no 
qualifications were required. 

Samples 09600402 and 09GollOl exhibited low %R values for surrogates S2-2- 
fluorobiphenyl and S3-terphenyl-dl4 of 42%/30% and 35%/14%, respectively. All 
base/neutral compounds have been qualified “UJ” since all results are non-detect. 

Sample 09GOO701 exhibited low %R values for surrogates Sl-nitrobenzene-d5, S2-2- 
fluorobiphenyl, S3-terphenyl-d14, and advisory surrogate S7-2-chlorophenol-d4 of 3 1% , 29%) 
22%) and 29%) respectively. All base/neutral compounds have been qualified “UJ” since all 
results are non-detect. 

Samples 08GOO801, OSGO0801D, and 08G01201 exhibited low %R values for surrogate S2-2- 
fluorobiphenyl of 40%. 30%, and 29%. respectively, however, the guidelines allow for one 
surrogate per fraction to exceed QC limits and no qualifications were required. 

Samples 09GOO901 and 09G00801RE exhibited a low %R value for surrogate S3-terphenyl- 
d14 of 32% and 27%, respectively, however, the guidelines allow for one surrogate per 
fraction to exceed QC limits and no qualifications were required. 

Sample 08GOO6OlRE exhibited a high %R value for advisory surrogate S7-2-chlorophenol-d4 
of 119 % , however, the guidelines allow for one surrogate per fraction to exceed QC limits 
and no qualifications were required. 

Sample 08GOO701 exhibited low %R values for surrogates S2-2-fluorobiphenyl and S7-2- 
chiorophenold4 of 30 % and 32%, respectively, however, the guidelines allow for one 
surrogate per fraction to exceed QC limits and no qualifications were required. 

Samples 08600302, 08600402, and 09G00801 exhibited low %R values for surrogates S2-2- 
fluorobiphenyl and S3-terphenyl-d14 of 42%/20%, 35 %/27 %, and 33 %/16%, respectively. 
All base/neutral compounds have been qualified “UJ” since all results are non-detect. 

a_ Samples 08GOO501 and 08GOlOOl exhibited low %R values for surrogates Sl-nitrobenzene- 
d5, S2-2-fluorobiphenyl, and S3-terphenyl-dl4 of 34%/27%/25 % and 34%/25 %/27%, 
respectively. All base/neutral compounds have been qualified “UJ” since all results are non- 
detect. 

Samples 08GOO601 and 08GOO5OlD exhibited low %R values for surrogates Sl-nitrobenzene- 
d5. S2-2-fiuorobiphenyl, S3-terphenyLdl4, and advisory surrogate S7-2-chlorophenold4 of 
3 1% /25 % / 14 % /32 % and 3 1 %I24 % /9 % /3 1% , respectively. All base/neutral compounds have 
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been qualified d UJ” since all results are non-detect. 

Sample OSGQOQOl exhibited low %R values at or below 10% for 7 out of 8 surrogates and 
sample OSGOllOl exhibited low %R values below 10% for 7 out of 8 surrogates. All results 
for these two samples have been rejected ,LI R. n 

All original analysis results should be used for reporting purposes (due to less qualifications) 
for all samples except OSGOO901 and OSGOllOl since the original results for these two 
sampies have been rejected due to surrogate problems. The reanalysis for these two samples 
should be used for reporting purposes. 

Sample OQSOO500 exhibited low %R values for surrogate compounds S2-2-fluorobiphenyl, S5- 
2-fluorophenol, and S8-1,2dichlorobenzene-d4 (advisory) of 28 % , 24 % , and 19 % , 
respectively. All base neutral compounds have been qualified “J” for positive results and 
“ UJ” for non-detects. 

Sample OQSO2200 exhibited a low %R value for SS-l,, 3-dichlorobenzene-d4 (advisory) of 
18 % , however, the guidelines allow for one surrogate per fraction to exceed QC Emits and no 
qualifications were required. 

G 0028s 
T---y 

Sample OSSO4900 exhibited a low %R value for surrogate compound SS-2-fluorophenol of 
24%. however, the guidelines allow for one surrogate per fraction to exceed QC limits and no 
qualifications were required. 

Samples 09SO2400 and 09SO2600 exhibited low %R values (all > 10%) for all eight surrogate 
compounds. All results for these two samples have been qualified “J” for positive results and 
*‘ UJ” for non-detects. 

Sample OQSO2500 exhibited low %R values (S6-2,4,6-tribromophenol < 10%) for all eight 
surrogate compounds. All results for this sample have been qualified u J” for positive results. 
“ UJ” for nondetect base/neutral results, and “R” for non-detect acid results. 

Sample OQSO24OORE exhibited low % R values for surrogate compounds S2-2-fiuorobiphenyl ’ 
and SS-2-fluorophenol of 26% and 22 % , respectively, however, the guidelines allow for one 
surrogate per fraction to exceed QC limits and no qualifications were required. 

Samples 09SO25OORE and 09SO26OORE exhibited acceptable %R values, however, all 
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reanalyzed sample results have already been qualified "JIUJ due to holding time problems. 
Therefore, results from original samples OQSO2400 and 09302600 should be used for repoxting 
purposes and results from reanalyzed sample 09SO25OORE should be used for reporting 
purposes since the original sample 09SO2500 has rejected acid compounds. 

G 0031W 

Sample OSGO1301 exhibited a low %R value for surrogate S2-2-fiuorobiphenyl of 40%. 
however, the guidelines allow for one surrogate per fraction to exceed QC limits and no 
qualifications were required. 

Initial and Continuing Calibration 

Initial and continuing calibration results can be used to evaluate accuracy within an SDG. Relative 
response factors (RRFs), percent relative standard deviation (%RSD) and percent difference (%D) 
are the three parameters used to evaluate instrument calibration. The RRF is a measure of relative 
response of an analyte compared to its internal standard. The %RSD is an expression of the 
linearity of instrument response and the %D is a comparison of the continuing calibration 
instrument response with its initial calibration response. The RRF is the most critical of the three 
parameters. 

All SDGs were qualified due to initial and/or continuing calibration problems and are summarized 
below. 

SDG 0001 W 

The initial calibration analyzed on 10/l l/97 exhibited acceptable %RSD and mean RRF 
values _ No qualifications were required. 

The initial calibration analyzed on 10/25/97 exhibited acceptable %RSD and mean RRF 
values. No qualifications were required. 

The continuing calibration analyzed on 1 l/6/97 exhibited high %D values for several 
compounds, however, the associated samples 09G00701RE and 09GOO102RE have already 
been qualified for holding times and no further qualifications were required. 

-_ -w 
The continuing calibration analyzed on 1 l/7/97 exhibited high %D values for several 
compounds, however, the associated sample 09GOllOlRE has already been qualified for 
holding times and no further qualifications were required. 

The continuing calibration analyzed on 1 l/1/97 (0904) exhibited high %D values for 2,2’- 
oxybis( 1 -chloropropane), 1,2,4-trichiorobenzene, hexachlorobutadiene, 
hexachlorocyclopentadiene, and pentachiorophenol of 3 1.5 % , 28.8 %, 40.5 % , 30.2 % , and 

:.. 
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25.4%) respectively. All of the above compounds have been qualified r( UJ” in associated 
samples 09GOO1.02. 09600202, 09GO0202D, 09(300302,09600402, OQGOO50 1, OQG0070 1. 
09GO1001, 09GO1101, 09GO1201. and 09GO1301 since all results are non-detect. 

f-3. 

The continuing calibration analyzed on 1 l/l/97 (2105) exhibited high %D values for 2,2’- 
oxybis( 1-chloropropane), l,-. 3 4-trichlorobenzene, hexachlorobutadiene , 3nitroaniline. 2,4- 
dinitrophenol, 4-nitroaniline, pentachlorophenol, and 3,3-‘dichlorobenzidine of 33.6 %, 
26.9%, 40.5%, 40.4%, 37.7%, 28.8%, 32.8%, and 32.7%, respectively. All of the above 
compounds have been qualified “ UJ” in associated samples OSGOO102, OSGOO202, 09GOO601, 
09GO1201DL, U3ROOOO1, and U3YOOOOl since all results are non-detect. 

SDG 0025W 

The initial calibration analyzed on 10/l l/97 exhibited acceptable %RSD and mean RRF 
values. No qualifications were required. 

The initial calibration analyzed on 10/25/97 exhibited acceptable %RSD and mean RRF 
values. No qualifications were required. 

The continuing calibration analyzed on 1 l/1/97 exhibited high 700 values for 2,2’-oxybis(l- 
chloropropane), 1,2,4-trichlorobenzene, hexachlorobutadiene, 3-nitroaniline, 2,4- 
dinitrophenol, 4-niuoaniline, pentachlorophenol, and 3,3’dichlorobenzidine of 33.6%, 
26.9%, 40.5%, 40.4%, 37.7%, 28.8%, 32.8%, and 32.7%, respectively. All of the above 
compounds have been qualified “UJ” in associated samples OSm302, OSGOOSOl, and 
09G00901 since all results are non-detect. 

The continuing calibration analyzed on 1 l/2/97 exhibited high %D values for 2,2’-oxybis(l- 
chloropropane), hexachlorobutadiene. 3nitroaniline, 2,4-dinitrophenol, 4-chlorophenyl- 
phenylether, 4nitroaniline, 4.6-dinitro-2-methylphenol, pentachlorophenol, and 3.3’- 
dichiorobenzidine of 34.5%, 40.0%, 50.5%. 33.5%, 27.6%. 34.4%. 25.1%. 36.5%. and 
45.3 R , respectively. All of the above compounds have been qualified “UJ” in associated 
samples OSGOO402, OSGOO501, OSGO0501D, OSG00601, OSGOOSOlD, OSGOO901, 08G01001, 
08GO 110 1, OSG01201, and 09G0080 1 since all results are non-detect. 

The continuing calibration analyzed on 11/3/97 exhibited high %D values for 
hexachlorobutadiene, hexachlorocyclopentadiene, 2,4-dinitrophenol, pentachlorophenol, di-n- 
butyiphthalate, dibenzo(a,h)anthracene, and indeno(l,2,3-cd)pyrene of 25.1%, 50.6%, 41.5%, 
38.1% , 33.1% , 3 1.7 % , and 28.8 % , respectively. All of the above compounds have been 
qualified u UJ” in associated sample OSGOO701 since all results are non-detect. 

The continuing calibration analyzed on 1 l/5/97 exhibited high %D values for several 
compounds. however, the associated samples 08GOl lOlRE, OSGO0501DRE, and 
OQGOOSOlRE have already been qualified due to holding time exceedences and no further 
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qualifications were required. 

The continuing calibration analyzed on 1 l/6/97 exhibited high % D values for several 
compounds. however, the associated samples 08GOlOOlRE, 08G00501RE. 08G00601RE. and 
08GOO9OlRE have already been qualified due to holding time exceedences and no further 
qualifications were required. 

The continuing calibration analyzed on 11/7/97 exhibited high % D values for several 
compounds. however, the associated sample 08G00402R.E has already been qualified due to 
holding time exceedences and no further qualifications were required. 

SDG 0026s 

The initial calibration analyzed on 1 l/28/97 exhibited high %RSD values for 2,4-dinitrophenol 
and 3.3’dichlorobenzidine of 41 .O% and 36.6%) respectively, however, all associated results 
are non-detect and no qualifications were required. 

The continuing calibration analyzed on 1 l/30/97 exhibited high %D values for 
hexachlorocyclopentadiene, -, 3 4-dinitrophenol, 4-nitrophenol, 4,6-diniuoY2-methylphenol, 
carbazole, and di-n-butylphthalate of 49.5%, 54.7%, 46.2%, 40.0%, 27.3%, and 34.0%, 
respectively. The above compounds have been qualified “UJ” in associated samples 

’ 09S00500D,09S00700,09S00800.09S00900,09S01000, 09S01100,09S01400,and 
09SO1500 since all results are non-detect. 

:. 

The continuing calibration analyzed on 12/l/97 (0853) exhibited high %D values for 
hexachlorocyclopentadiene, 2,4-dinitrophenol, 4-nitrophenol, and 4,6-&nitro-2-methylphenol 
of 37.4%. 54.7%) 45.5 %, and 36.0%, respectively. The above compounds have been 
quaiifIed “UJ” in associated samples 09SOO500, 09SOO600, 09SO1200, 09SO1300, 09SO1600, 
09SO1700. 09SO1800, and 09S01800D since all results are non-detect. 

The continuing calibration analyzed on 12/l/97 (2150) exhibited high %D values for 
hexachlorocyclopentadiene, &, 7 4-dimtrophenol, 4nitropheno1, 4,6-diniuo-2-methylphenol, and 
di-n-butylphthalate of 45.0%, 51.2%, 46.9%, 27.2%, and 36.0%, respectively. The above 
compounds have been qualified LL UJ” in associated samples 09SO1900, 09SO2000. 09SO2 100, 
and 09SO2200 since all results are non-detect. 

-_ em 

SDG 0026W 

The initial calibration analyzed on 12/2/97 exhibited acceptable %RSD and mean RRF values. 
No qualifications were required. 

The continuing calibration analyzed on 12/2/97 exhibited acceptable %D and RRF values. No 
qualifications were required. 

.‘.’ 
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The continuing calibration analyzed on 12/3/97 exhibited high %D values for n- - ) 
nitrosodiphenylamine, pyrene, butylbenzylphthalate, 3,3’dichlorobenzidine, and di-n- 
octylphthalate of 25.2 % , 37.7 %, 32.0 %, 46.8 % , and 36.1%) respectively. All of the above 

compounds have been qualified “UJ” in associated sample U3ROO401 since all results are non- 
detect. 

The continuing calibration analyzed on 12/4/97 exhibited high %D values for 2,2’-oxybis(l- 
chloropropane), hexachlorobutadiene, and di-n-octylphthalate of 6 1.2 % , 45.6 % and 26.9 % , 
respectively, however, the associated samples U3ROOlOlRE and U3ROO301RE have already 
been qualified due to holding time exceedences and no further qualifications were required. 

The continuing calibration analyzed on 12/6/97 exhibited high %D vaiues for 
hexachlorocyclopentadiene , 2,4-dinitrophenol , and 3,3 ’ dichlorobenzjdine of 42.4 % , 4 1.5 % , 
and 50.2%) respectively, however, the associated sample U3ROO201RE has already been 
qualified due to holding time exceedences and no further qualifications were required. 

WG 0027s 

The initial calibration analyzed on 11/26/97 exhibited a high %RSD value for 2,4- 
dinitrophenol of 43.5 % , however, all associated results are non-detect and no qualifications 
were required. 

The initial calibration analyzed on 12/2/97 exhibited high %RSD values for 2,4-dinitrophenol, 
pentachlorophenol, and carbazole of 30.8%, 31 .O%, and 32.6%, respectively, however, all 
associated results are non-detect and no qualifications were required. 

is--% 

The initial calibration analyzed on 12/4/97 exhibited high %RSD values for 2,4-dinitrophenol 
and pentachlorophenol of 31.0% and 30.4%) respectively, however, all associated results are 
non-detect and no qualifications were required. 

The continuing calibration analyzed on 12/l/97 exhibited high %D values for 4-chloroaniline, 
3nitroaniiine. 4-nitroaniline, n-nitrosodiphenylamine, and dibenzo(a, h)anthracene of 33.2 % , 
37.1% , 55 .O 70, 26.0%, and 27.1% , respectively. The above compounds have been qualified 
“UJ” in associated samples 08SOlOOO and 08SOO9OOD since all results are non-detect. 

The continuing calibration&alyzed on 12/2/97 exhibited a high %D value for carbazole of 
27.2%. Carbazole has been qualified “UJ” in associated samples OSSOllOO, 08SO1200, 
08501300,08S01400,08S02500,08S01600,08S01700,08S01800,08S01900,08S02000, 
08SO2100, 08302200, 08SO2300, 08SO2500, and 08SO3100 since all results are non-detect. 

The continuing calibration analyzed on 12/3/97 exhibited high %D values for 
hexachlorobutadiene, 3nitroaniline, and carbazole of 25.2%, 41.4%) and 55.6%) 

; 
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respectively. The above compounds have been’qu@?‘red ’ UJ” in associated sample 08SO13900 
since all results are non-detect. 

The continuing calibration analyzed on 12/4/97 exhibited acceptable %D and RRF values, No 
qualifications were required. 

The initial calibration analyzed on 1 l/26/97 exhibited high %RSD values for 4-chloroaniline. 
3-nitroaniline, and carbazole of 40.8 % , 54.6 % , and 35.1% , respectively, however, all 
associated results are non-detect and no qualifications were required. 

The initial calibration analyzed on 1 l/28/97 exhibited high %RSD values for 2,4-dinitrophenol 
and 3,3’-dichlorobenzidine of 41.0% and 36.6%) respectively, however, all associated results 
are non-detect and no qualifications were required. 

The initial calibration analyzed on 12/4/97 exhibited high %RSD values for 2,4-clinitrophenol 
and pentachlorophenol of 31 .O% and 30.4%) respectively, however, all associated results are 
non-detect and no qualifications were required. 

The continuing calibration analyzed on 12/l/97 (1242) exhibited high %D values for phenol, 
4-chioroaniline, 3nitroaniline, 2,4-dinitrophenol, and pentachlorophenol of 3 1.1% , 68.1% , 
200.9 % , 32.0 % , and 35.9 % , respectively. The above compounds have been qualified “IX” 
in associated samples 08SO5000 and 08SO5100 since all results are non-detect. 

The continuing calibration analyzed on 12/l/97 (2150) exhibited high %D values for 
hexachlorocyclopentadiene, 2,4-diniuophenol, 4-niuophenol, 4,6-dinitro-2-methylphenol. and 
di-n-butylphthalate of 45.0%, 51.2%, 46.9%, 27.2%, and 36.0%, respectively. The above 
compounds have been qualified “UJ” in associated samples 08303400, 08SO3500, 08SO3600, 
08SO3700, 08303800, 08SO4000, 08SO4100, and 09SO2800 since all results are non-detect. 

The continuing calibration analyzed on 12/2/97 exhibited high %D values for 3-nitroaniline, 4- 
niuophenol, pentachlorophenol, di-n-butylphthalate, and 3,3’-dichlorobenzidine of 38.9%) 
33.6%. 29.3%, 30.4%. and 36.7%, respectively. The above compounds have been qualified 
“UJ” in associated samples 08S03800D, OSSO3900, 08304200,08S04300, 08304400. 
08SO4500, 08SO4600, and Oj3SO4700 since all results are non-detect. 

The continuing calibration analyzed on 12/4/97 exhibited acceptable %D and RRF values. No 
qualifications were required. 

The initial calibration analyzed on 1 l/26/97 exhibited high %RSD values for 4-chloroaniline, 
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3-nitroamline. and carbazoie of 40.8 % . 54.6 % , and 35.1% T respectively, however. all 
associated results are non-detect and no qualifications were required. 

The initial calibration analyzed on 12/2/97 exhibited acceptable %RSD and mean RRF values. 
No qualifications were required. 

The initial calibration analyzed on i2/4/97 exhibited high %RSD values for 2,4-dinitrophenol 
and pentachlorophenol of 31.0% and 30.4%) respectively, however, all associated results are 

non-detect and no qualifications were required. 

The initial calibration analyzed on 1215197 exhibited high %RSD values for 2,4dinitrophenol 
and pentachlorophenol of 39.7% and 30.2%, respectively, however, all associated results are 

non-detect and no qualifications were required. 

The initial calibration analyzed on 12/11/97 exhibited high %RSD values for 2,4dinitrophenol 
and 3,3 ‘-dichlorobenzidine of 30.3 % and 30.5 % , respectively, however, all associated results 
are non-detect and no qualifications were required. 

The continuing calibration analyzed on 1212197 (1112) exhibited high %D values for bis(2- 
chloroethyl)ether t 1,2,4-trichlorobenzene, 4-chloroaniline. 3nitroaniline, 2,4-dinitrophenol, 4- 

nitroaniline, pentachiorophenol, and carbazole of 27.7%, 29.0%, 46.2%, 70.8%, 29.7%, 

31.3%, 38.1%, and 37.8%, respectively. The above compounds have been qualified “UJ” in 

associated samples 08S05100D, 08305200, and 09SO2300 since all results are non-detect. 
f---l 

The continuing calibration analyzed on 12/2/97 (1604) exhibited acceptable %D and RRF 
values. No qualifications were required. 

The continuing calibration analyzed on 12/4/97 exhibited acceptable %D and RRF values. No 
qua1 ifications were required. 

The continuing calibration analyzed on 12/5/97 exhibited acceptable %D and RRF values. No 
qualifications were required. 

The continuing calibration analyzed on 12/l l/97 exhibited a high %D value for carbazole of 
25.9 % . however, this compound has already been qualified in all associated samples due to 
holding times and no further qualifications were required. 

The initial calibration analyzed on 12/18/97 exhibited a high %RSD value for carbazole of 
33.4%) however, all associated results are non-detect and no qualifications were required. 

The continuing calibration analyzed on 12/22/97 (0052) exhibited a-high %D value for 4- 
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chloroaniline of 35.2 % . 4-Chloroaniline htiS be& @i&fikd “‘UJ” in associated samples 

08GO1301, 08GO1501, 09GO1401, 09G01401D, 09GO1501, and 09GO1601 since all results 
are non-detect. 

2.3 Representativeness 

Method blanks, equipment rinsate blanks, and field source blanks are used to evahate 
representativeness. A summary of the contaminants found in these blanks can be found below. 
Several compounds were detected in the various blanks. The laboratory method blank was applied 
first to the samples, followed by the highest concentration of the equipment rinsate blank and field 
source blank. 

Qualifications were made to the data based on blank contamination when the sample results were 
below ten (10) times the maximum amount detected in the blank for compounds that are common 
laboratory contaminants and five (5) times the maximum amount detected in the blank for 
compounds that are not common contaminants. Samples that were qualified as undetected due to 
blank contamination were flagged by the data reviewer with a “U.” Compounds that were qualified 
due to blank contamination that were reported below the method detection limit were raised to the 
detection limit and the laboratory qualifier was replaced by the reviewer with a “U.” Jf a sample 
result exceeded 5X or 10X the amount in the blank, the result was not amended. 

The following summarizes the method blanks, equipment rinsate blanks, and field source blanks. 

Method Blanks 

Method blanks were analyzed with each SDG for semivolatile organic compounds to identify 
contaminants that may have been introduced through analytical instrumentation or sample 
preparation. All method blanks were free of contamination with the exception of the following. 

SDG 0026W 

Method blank SBLKMZ (1 l/17/97) exhibited phenol and 2-chlorophenol contamination at 8 
ug/L and 1 ug/c, respectively, however, all associated results are non-detect and no 
qualifications were required. 

Method blank SBLKOD (1 l/20/97) exhibited bis(2-ethylhexyl)phthalate contamination at I 
ug/L, however, all associated results are non-detect and no qualifications were required. 

Method blank SBLKQZ (12/3/97) was free of contamination. No qualifications were required. 
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Method blank SBLKNF (1 l/17/97) was free of contamination. No qualifications were 

required. 

Method blank SBLKNE (1 l/17/97) exhibited bis(2-ethylhexyl)phthalate contamination at 320 
ug/kg. Bis(2-ethyihexyl)phthalate has been qualified “U” in associated samples 08303400. 
08S03500,08303600, 08S03800D,08S04000,08S04100,08304300,and08304600. 

SDG 0029s 

Method blanks SBLKNF (1 l/17/97) and SBLROK (1 l/20/97) were free of contamination. No 

qualifications were required. 

Method blank SBLKRO (12/05/97) exhibited bis(2-ethylhexyl)phthalate and diethylphthalate 
contamination at 40 ug/kg and 150 ug/kg, respectively, however, both compounds are non- 
detect in all associated samples and no qualifications were required. 

SDG 0031W 

Method blank SBLKSA (12/8/97) exhibited bis(2-ethylhexyl)phthalate contamination at 6 
ug/L. Bis(2lethylhexyl)phthalate has been qualified “U” in associated samples OSGO1501, 
09GO1401,09GO1401D, and 09GO1501. e-----a 

EquipmentRinsate Blanks 

Equipment r&ate blanks are used to evaluate contaminants that may have been introduced through 
the sampling equipment or laboratory handling of samples. All equipment/rinsate blanks were free 
of contamination. 

Field Source Blanks 

Field source blanks are used to evaluate contaminants that may have been introduced through site 
conditions. Field source blanks are typically prepared in the field (on-site) as opposed to a trip 
blank which is typically prepared at the laboratory and shipped with the cooler. All field source 
blanks were free of contamination. 
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2.4 Comparability 

The laboratory used standard analytical methods for all of the analyses. The method detection 
limits were below the contract required quantitation limits. therefore, the comparability was 
considered acceptable. 

2.5 Completeness 

There were 141 rejections of data for semivolatiles analyses. The percent of valid data is 98.3%. 

, Environmental Data &rices, Inc. 21 PARCC Criteria Evaluation 

March 1998 
NTC Orlando - ou3 



3.0 Pesticide/PCB Compounds /----? 

A total of eight (8) PesticideKB SDGs were analyzed for this project. The SDGs are OOOlW. 
0025W, 0026S, 0026W, 0027S, 0028s. 0029S, and 003 1 W. 

This section discusses the QC supporting documentation as defined by the PARCC criteria and 
evaluated based on the project specific DQOs. 

3.1 Precision 

The relative percent difference (RPD) between MS/MSD samples and field duplicate samples is 
used to assess precision. 

MS/MSD Samples 

One MS&&SD sample was analyzed for each SDG except 0026W. The functional guidelines 
establish RPD QC criteria limits for MSIMSD samples as follows: 

gamma-BHC (Lindane) 
Heptachlor 
Aldrin 
Dieldrin 
Endrin 
4.4’-DDT 

MS/MSD Criteria 
Water Soil 

RPD RPD 
15 50‘ 
20 31 
23 43 
18 38 
21 45 
27 50 

MS,?vlSD RPD results for each SDG were acceptable with the exception of the following. 

SDG 0001 W 

MS/MSD sample 09600302 exhibited high RPD values for aldrin, gamma-BHC, heptachlor. 
dieldrin. endrin, and 4,4’-RDT of 63, 33, 34, 24, 28, and 33, respectively, however, since the 
LCS %R values for these compounds were acceptable, no qualifications were required. 

SDG 0025 W 

MS/MSD sample 09GOO901 exhibited a high RPD value for gamma-BHC of 16, however, 
since the LCS %R values for these compounds were acceptable, no qualifications were 
required. 
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SDG 0026s 

MS/MSD sample 09SOO600 exhibited high RPD values for heptachldr. dieldrin. and J.-t’-I>DT 
of 37, 42, and 81, respectively, however, all %R values were acceptable and the LCS sample 
was acceptable, therefore, no qualifications were required. 

SDG 0027s 

MS/MSD sample 08SOlOOO exhibited a high RPD value for 4,4’-DDT of 125. All positive 
results for this sample are already qualified due to surrogate recovery problems and no further 
qualifications were required. 

SDG 0028s 
..,I 

MS/MSD sample 09302800 exhibited a high RPD value for 4,4’-DDT of 87. 4,4-DDT has 
been qualified u J” and gamma-BHC has been qualified u UJ” in sample 09SO2800. 

SDG 0029s 

MS/MSD sample 08302900 exhibited a low MS %R value for endrin of 27% and a high RPD 
value for endrin of 83, Endrin has been qualified ti UJ” in sample 08SO2900. 

SDG 003 1 W 

MS/MSD sample 08GO1501 exhibited high RRD values for aldrin and heptachlor of 30 and 
60, respectively, however, all results for this sample have already been qualified due to 
surrogate problems and no further qualifications were required. 

Field Duplicate Samnles 

Field duplicate samples were analyzed for each SDG except 0026W. Field duplicate sample results 
for SDGs 0001 W, 0025W, and 0031 W were non-detect. Field duplicate sample results for the 
remaining SDGs are summarized in the following. No qualifications were made based on field 
duplicate results. 

-_ SDG 0026s -- 

Anaiyte 09SOO500 q/kg 09SOO5OOD @kg RPD 

gamma-BHC 230U 32 NC 
4.4’-DDE 710 1000 34 
4,4’-DDD 15000 2oOOo 29 
4.4’-DDT 3600 12000 108 

alpha-Cblordane 3900 5300 30 

gamma-Chlordane 4200 35 iI 

Environmental Data Semi&s, Inc. 23 PAEXC Criteria Evahiation 
March 1998 NTC Orlando - OU3 



AnaIye 09SO 1800 ug/kg 
gamma-BHC 1.8U 

Die&in 0.57 
4,4’-DDE 0.79 

Endrin 0.61 
4.4’-DDD 0.51 

4,4’-DDT 5.4 
alpha-Chlordane 1.8U 

09SO 18OOD ug/kg 
0.10 
0.54 
3.5u 
0.081 

1.2 
3.5u 
0.13 

RPD 
NC 
5 

NC 
153 
81 
NC 
NC A i. .._/ 

SDG 0027s 

I I I.” I 
4,4’-DDD I 1.4 13 I 1-i 

indosuifan Sulfate 11 8.1 30 
4.4’-DDT 12 13 8 

Endrm Ketone 3.4 3.5 3 
I. 

Endrin Aldehyde 1.5 5.9 120 
AIdTin 4.1u 0.56 I NC 

gamma-Chlordane 0.32 I 
alpha-Chiordane 4.1U 2 NC 

I”, j -.“. *-. --.a ._, /_.L: ..(i.,%.(” ,, .~ ,_I .~ 8 ,..,. >‘..b :., ,j_, 

Analyte 08303800 ug/kg 08S038OOD uglkg RPD 
4,4,-DDE 0.53 4.2u NC 

Endosulfan Sulfate 0.87 0.77 12 
4,4’-DDT -‘- 4.2 2.5 51 

alpha-Chlordane 1.0 0.79 23 
gamma-Chiordane 2.1w 0.68 NC t 

SDG 0029s 

08S028OOD u&kg RPD 1 ‘08SO2800 ug/kg I 
I n Al lJe1ra-DrlL ".-?A 0.39 7 

Heptachlor Epoxide 0.14 0.12 15 
4,4*-DDE 7.1 6.0 17 

Endosulfan Sulfate 1.5 1.5 0 
4,4’-DDT 8.1 8.2 1 

alpha-Chlordane 4.1 4.1 0 
gamma-Chlordane 3.2 3.1 3 

.“.). _.-. .L.^ .x.. .” ..,,., ~,,__ 
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dyre 08SO5 100 ug/kg 
Dieldrin 4.2U 

4.4’-DDT 0.42 
alpha-Chlordane 11 

gamma-Chlordane 11 

08SO5 IOOD ug/kg 
0.69 
0.31 

10 
11 

RPD 
NC 
30 
10 
0 

3.2 Accuracy 

The percent recovery results of MWMSD samples and surrogate spikes are used to assess accuracy. 
Additionally, initial and continuing calibration results can be used to evaluate accuracy. Relative 
response factors (RRFs), percent relative standard deviation (%RSD) and percent difference (%I)) 
are the three parameters used to evaluate instrument calibration. 

MS/MSD Samnles 

The functional guidelines establish % Recovery QC criteria limits for MS/MSD samples as ,follows: 

MS/MSD Criteria 

Water Soil/Sediment 
%R %R 

gamma-BHC (Lindane) 56-123 46-127 
Heptachlor 40-13 1 35-130 
AldriIl 40-120 34-132 
Dieldrin 52-126 31-134 
Endrin 56-121 42-139 
4,4’-DDT 38-127 23-134 

MYMSD %R results for each SDG were acceptable with the exception of the following. 

SDG OOOlW 

MS/MSD sample 09600302 exhibited low MS/MSD %R values for aldrin of 25%/13% and a 
low MSD %R value for gamma-BHC of 41%. Since the LCS %R values for these compounds -_ 
were acceptable, no qualifications were required. 

SDG 0025W 

MS/MSD sample 09GOO901 exhibited a low MSD %R value for dieldrin of 47%) however, 
since the LCS %R values for these compounds were acceptable, no qualifications were 
required. 

. 
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SDG 0026s 

MS/MSD sample 09SOO600 exhibited high RPD values for heptachlor,’ dieldrin. and 4,4’-DDT 
of 37, 42, and 81, respectively, however, all %R values were acceptable and the LCS sample 
was acceptable, therefore, no qualifications were required. 

,f---% 

SDG 00275 

MS/MSD sample 08SOlOOO exhibited a high MS %R value for 4,4’-DDT of 435%. All 
positive results for this sample are akeady qualified due to surrogate recovery problems and 
no further qualifications were required. 

SDG 0028s 

MS/MSD sample 09SO2800 exhibited a low MS %R value for 4,4’-DDT of 11% and a low 
MSD %R value for gamma-BHC. 4.4-DDT has been qualified ti J” and gamma-BHC has been 
qualified “UJ” in sample 09302800. 

SDG 0029s 

MS/MSD sample 08SO2900 exhibited a low MS %R value for endrin of 27%. Endrin has 
been qualified LL UJ” in sample OSSO2900. 

SDG 003 1 W 

MSiMSD sample 08GO1501 exhibited low MS %R values for aldrin and heptachlor of 20% 
and 28%. respectively, and a low MSD %R value for aldrin of 27%) however, all results for 
this sample have already been qualified due to surrogate problems and no further qualifications 
were required. 

Surroeate Spikes 

Two surrogate compounds, TCX and DCB, are used for spiking the pesticidePCB samples. 
Surrogate spike recoveries for pesticide/PCB analyses were compared to the QC acceptance criteria 
specified for each SDG. All-surrogate recovery results were within QC advisory limits for TCX 
and DCB with the exception of the following. 

SDG 0001 W 

Sample 08GOO102 exhibited a high %R value for TCXl of 154% and sample 08600202 
exhibited a high %R value for DCBl of 153 % . All positive results for these samples have 
been qualified u J. * 
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SDG 002jW 

Sample 08GO0801D exhibited a low %R value for TCXl of 25 70. All results for this sample 
have been qualified “ UJ” since all results are non-detect. 

G 0026,S 

Sample 09SOlOOO exhibited a high %R value for surrogate compound DCBl of 151% . All 
positive results for this sample have been qualified L( J. n 

Due to the level of dilution performed, the surrogate recoveries for several samples could not 
be calculated accurately and were reported with a “D” flag for “diluted out. n No action was 
taken on this basis. 

SDG 0027s 

Sample 08SOlOOO exhibited low %R values for surrogate compounds TCXl , TCX2, DCB 1, 
and DCB2 of 17 % , 18 % , 17 % , and 18%, respectively. All results for this sample have been 
qualified “J” for positive results and “ UJ” for non-detects. 

Samples 08503100 and 08S03100DL were analyzed at a dilution and the surrogate %R values 
were reported with a “D” flag for “diluted out.” No action was taken on this basis. 

SDG OOXS 

Sample 08SO4000 exhibited a high %R value for surrogate compound DCBl of 153%. All 
positive results for this sample have been qualified “J.” 

SDG 003 1 W 

Sample 08G01301 exhibited a high %R value for surrogate compound TCXl of 190%. All 
positive results for this sample have been qualified r( J.” 

Sample 08GO1501 exhibited a low %R value for surrogate compound TCX2 of 5 % . All 
positive results for this sample have been qualified “J” and all non-detect results have been 
rejected “R.” 

Initial and Continuing Calibration 

Initial and continui.ng calibration results can be used to evaluate accuracy within an SDG. Relative 
response factors (RRFs), percent relative standard deviation (%RSD) and percent difference (%D) 
are the three parameters used to evaluate instrument calibration. The RRF is a measure of relative 
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response of an analyte compared to its internal standard. The %RSD is an expression of the 

linearity of instrument response and the %D is a comparison of the continuing calibration 
instrument response with its initial calibration response. The RRF is the most critical of the three 

parameters. 

The initial and continuing calibrations analyzed were acceptable except the following. 

SDG 0026s 

The initial calibration analyzed on 1 1/ 12/97 exhibited acceptable %RSD values of less than 
20 % . No qualifications were required. 

The initial calibration analyzed on 1 l/19/97 exhibited high %RSD values for dieldrin of 
20.7 % on the primary column and metboxychlor of 20.4% on the secondary column. Dieldrin 
has been qualified “3” in associated samples 09SO1200, 09SO1300, 09S01400DL, 09SO1500, 
09SO1600, 09SO1700, 09SO1800, and 09S01800D. Methoxychlor is non-detect or already 
qualified in all associated samples and no qualifications were required. 

G 0029s 

The initial calibration analyzed on 1 l/12/97 exhibited acceptable %RSD values of less than 
20%. No qualifications were required. 

The initial calibration analyzed on 12/5/97 exhibited a high %RSD for methoxychlor of 20.1% 
on the secondary column, however, all associated results are non-detect and no qualifications 
were required. 

A---h 

3.3 Representativeness 

,Method blanks, equipment rinsate blanks, and field source blanks were used to evaluate 
representativeness for the pesticide/PCB analyses. A summary of the contaminants found in these 
blanks can be found below. The blanks were used to assess the sample data. 

The following summarizes the method blanks, equipment rinsate blanks, and field source blanks. 
- .- 

Method BIanks 

Method blanks were analyzed with each SDG for pesticidePCB compounds to identify 
contaminants that may have been introduced through analytical instrumentation or sampie 
preparation. Method blanks were non-detect or are summarized below. 

, 
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SDG 0001 W 

Method blank PBLKHX (10/23/97) was free of contamination. No qualifications were 
required. 

Method blank PBLKHZ (10/24/97) exhibited delta-BHC, heptachlor, and endrin ketone 
contamination at 0.012 ug/L, 0.012 ug/L, and 0.0068 ug/L, respectively, however. all 
associated results are non-detect and no qualifications were required. 

Method blank PBLKJE (10/29/97) exhibited delta-BHC and aldrin contamination at 0.011 
ug/L and 0.0047 ug/L, respectively. Delta-BHC has been qualified “U” in associated samples 
U3ROOOOl and U3YOOOOl. All other associated results are nondetect and no further 
qualifications were required. 

Method blank PBLKLE (11/7/97) exhibited delta-BHC, heptachlor, 4,4’-DDT, methoxychlor, 
and alpha-chlordane contamination at 0.027 ug/L, 0.00098 ug/L, 0.0062 ug/L, 0.0078 ug/L. 
and 0.0034 ug/L, respectively. Delta-BHC has been qualified “U” in associated sample 
09600202. Methoxychlor has been qualified “ U” in associated sample 09600202. All other 
associated results are non-detect and no further qualifications were required. 

SDG 0025W 

Method blank PBLKHZ (10/24/97) exhibited delta-BHC, heptachlor, and endrin ketone 
contamination at 0.012 ug/L, 0.012 ug/L, and 0.0068 ug/L, respectively, however, all 
associated results are non-detect and no qualifications were required. 

Method blank PBLKIU (10/28/97) was free of contamination. No qualifications were 
required. 

SDG 0026s 

Method blank PBLKMO (1 l/14/97) was free of contamination. No qualifications were 
required. 

Method blank PBLKML (1 l/J4/97) exhibited delta-BHC, endosulfan sulfate, and 
methoxychlor contamination at 0.075 ug/kg, 0.20 ug/kg, and 1.8 ug/kg, respectively. Delta- 
BHC has been qualified “U” in associated samples 09SOO700, 09SO1000, and 09SOllOO. 
Endosulfan sulfate has been qualified “U” in associated sample 09SOO600. Methoxychlor has 
been qualified “U” in associated samples 09SOO600, 09SO1000, 09SO1200, 09S01400DL, and 
09s01700. 
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SDG 0026W 
,.“1 

Method blank PBLKNA (1 l/17/97) was free of contamination. No qualifications were 
required. 

Method blank PBLKOE (11/20/97) exhibited methoxychlor contamination at 0.076 ug/L. 
however, all associated results are non-detect and no qualifications were required. 

SDG 0027s 

Method blank PBLKMQ (1 l/14/97) exhibited delta-BHC, heptachlor, 4,4’-DDE, 
methoxychior, endrin ketone, alpha-chlordane, and gamma-chlordane contamination at 0.21 
@kg, 0.17 ug/kg, 0.22 ug/kg, 1.3 ug/kg, 0.45 @kg, 1.2 ug/kg, and 0.52 ug/kg, 
respectively. Delta-BHC has been qualified “U” in associated samples 08SO1100, 08SO1200, 
08SO1300, 08SO1400, 08SO1900, 08SO2000, and 08SO2500. 

Heptachlor has been qualified “U” in associated sample 08SO1600. 

4,4’-DDE has been qualified ‘*UT’ in associated samples 08SO1300, 08SO1400, 085016OODL, 
08SO1900, and 08SO2000. 

Endrin ketone has been qualified “U” in associated sample 08SOllOO. 
:-. 

Alpha-Chlordane has been qualified “U” in associated samples 08SO1300 and 08SO1400. 

Methoxychlor and gamma-chlordane are non-detect in all associated samples and no further 
qualifications were required. 

Method blank PBLKQM (1 l/ 14197) exhibited dieldrin, 4,4’-DDT, and alpha-chlordane 
contamination at 0.16 ug/kg, 0.18 ug/kg, and 0.25 ug/kg, respectively. Dieldrin has been 
qualifted “U” in associated samples 08SOlOOO and 08SO2300. 

Alpha-Chlordane has been qualified “U” in associated samples 08SO1800 and 08SO2100. 

4,4-DDT is nondetect or greater than 5X the blank concentration in all associated samples and 
no further qualifications were required. 

Method blank PBLKNM (1 l/19/97) exhibited delta-BHC and methoxychlor contamination at, 
0.30 ug/kg and 1.0 ug/kg, respectively, however, all associated results are non-detect and no 
qualifications were required. 
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SDG 0028s 

Method blank PBLKLN (1 l/18/97) exhibited methoxychlor contamination at 6.1 ug/‘kg. 
Methoxychlor has been qualified “U” in associated samples 08SO4300 and 08SO4600DL. All 
other associated results are non-detect and no further qualifications were required. 

Method blank PBLKNL (11118197) exhibited 4,4’-DDT and methoxychlor contamination at 
0.35 ug/kg and 3.9 ug/kg, respectively. Methoxychlor has been qualified “U” in associated 
sample 09SO2800. All other associated results are non-detect or greater than 5X the blank 
concentration and no further qualifications were required. 

Method blank PBLKNM (1 l/19/97) exhibited delta-BHC and methoxychlor contamination at 
0.30 ug/kg and 1.0 ug/kg, respectively. Delta-BHC has been qualified “ U” in associated 
samples 08SO4900 and 08SO5 100. All other associated results are non-detect and no further 
qualifications were required. 

SDG 0029s 

Method blank PBLKNM (1 l/19/97) exhibited delta-BHC and methoxychlor contamination at 
0.30 ug/kg and 1 .O ug/kg, respectively. Delta-BHC has been qualified “U” in associated 
samples 08S05100D, 08305200, 09SO2400, 09S02400DL, 09SO2600, and 09SO2700. 
Methoxychlor has been qualified “U” in associated samples 08SO5200, 09302300, 
09S02300DL. 09SO2400, and 09302500. All other associated results are non-detect and no 
further qualifications were required. 

Method blank PBLKMO (1 l/20/97) exhibited methoxychlor contamination at 2.1 ug/kg. 
Methoxychlor has been qualified “U” in associated samples 08SO2400 and 08SO3000. All 
other associated results are non-detect and no further qualifications were required. 

EauipmentRinsate Blanks 

Equipment rinsate blanks are used to evaluate contaminants that may have been introduced through 
the sampling equipment or laboratory handling of samples. Equip,menu’rinsate blanks were non- 
detect or are sumrnan ‘zed below. 

me 

SDG 0001 W 

Rinsate blank U3ROOOOl exhibited 4,4’-DDD and endrin ketone contamination at 0.0024 ug/L 
and 0.0059 ug/L, respectively. 4,4’-DDD has been qualified “U” in associated sample 
09GO1201DL. Endrin ketone has been qualified “U” in associated sample 09600202. A.11 
other associated results are non-detect and no further qualifications were required. 
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SDG 0025 W .!rl 

Ri.nsate blank U3ROOOOl exhibited 4,4’-DDD and endrin ketone contamination at 0.0024 ug/L 
and 0.0059 ug/L, respectively, however, all associated results are non-detect and no 
qualifications were required. 

SDG 0026s 

Rinsate blank U3ROOOOl (in SDG OOOlW) exhibited 4,4’-DDD and endrin ketone 
contamination at 0.0024 ug/L and 0.0059 ug/L, respectively. 4,4’-DDD has been qualified 
“U” in associated samples 09SO1200, 09SO1600, and 09SO1800. Endrin ketone has been 
qualified “U” in associated sample 09SOO900. All other associated results are non-detect or 
greater than 5X the blank concentration and no further qualifications were required. 

Rinsate blank U3ROOlOl (in SDG 0026W) exhibited methoxychlor contamination at 0.020 
ug/L. Sample 09SO2200 has been qualified “ U. n All other associated results are non-detect 
or greater than 5X the blank concentration and no further qualifications were required. 

SDG 0026W 

Rinsate blank U3ROOlOl exhibited methoxychlor contamination at 0.020 ug/L. This is a field 
QC sample and the results were applied to the associated samples in other data packages. 

Rinsate blank U3R00201 was free of contamination, No qualifications were required. 

Rinsate blank U3R00301 was free of contamination. No qualifications were required. 

Rinsare blank U3R00401 was free of contamination. No qualifications were required. 

Rinsate blank U3ROOOOl (in SDG OOOlW) exhibited 4,4’-DDD and endrin ketone 
contamination at 0.0024 ug/L and 0.0059 ug/L, respectively. 4,4’-DDD has been qualified 
“U” in associated samples 08SO1900 and 08SO2000. All other associated results are non- 
detect. greater than 5X the blank concentration or already qualified and no further 
qualifications were required. 

Rinsate blank U3ROO201 (in SDG 0026W) was free of contamination. No qualifications were 
required. 

. .’ 
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Rinsate blank U3ROOOOl (in SDG OOOlW) exhibited 4,4’-DDD and endrin ketone 
contamination at 0.0024 ug/L and 0.0059 ug/L, respectively. Endrin ketone has been 
qualified a U” in associated samples 08S03800D, 08SO4000, and 08304800. All other 
associated results are non-detect or greater than 5X the blank concentration and no further 
qualifications were required. 

Rinsate blank U3ROO301 (in SDG 0026W) was free of contamination. No qualifications were 
required. 

Rinsate blank U3ROOOOl (in SDG OOOlW) exhibited 4,4’-DDD and endrin ketone 
contamination at 0.0024 ug/L and 0.0059 ug/L, respectively. Endrin ketone has been 
qualified c( U” in associated samples 08302900 and 08SO3000. All other associated results .are 
non-detect or greater than 5X the blank concentration and no further qualifications were 
required. 

Rinsate blank U3R00401 (in SDG 0026W) was free of contamination. No qualifications were 
required. 

SDG 0031W 

Rinsate blank U3ROOOOl (in SDG OOOlW) exhibited 4,4’-DDD and endrin ketone 
contamination at 0.0024 ug/L and 0.0059 ug/L, respectively, however, all associated results 
are non-detect and no qualifications were required. 

Field Source Blanks 

Field source blanks are used to evaluate contaminants that may have been introduced througi~ site 
conditions. Field source blanks are typically prepared in the field (on-site) as opposed to a trip 
blank which is typically prepared at the laboratory and shipped with the cooler. Field source blanks 

were non-detect or are summarized below. 

SDG 0001 W 

Source blank U3YOOOOl exhibited heptachlor contamination at 0.0092 ug/L. Heptachlor has 
been qualified “U n in associated samples 09600402 and 09GOO601. All other associated 
results are non-detect and no further qualifications were required. 
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SDG 0025W 

Source blank U3YOOOOl exhibited heptachlor contamination at 0.0092 ug/L. however, all 
associated results are non-detect and no qualifications were required. 

SDG 0026s 

Source blank U3YOOOOl (in SDG OOOlW) exhibited heptachlor contamination at 0.0092 ug/L. 
Heptachlor has been qualified “U” in associated samples 09SOO900, 09SO1300, and 
09SO1700. All other associated results are non-detect or greater than 5X the blank 
concentration and no further qualifications were required. 

SDG 0027s 

Source blank U3YOOOOl (in SDG OOOlW) exhibited heptachlor contamination at 0.0092 ug/L. 
Heprachlor has been qualified L( U” in associated samples 08S00900D, 08SO1100, 08SO1500, 
and 08SO2100. All other associated results are non-detect, greater than 5X the blank 
concentration or already qualified “U” due to blank contamination and no further 
qualifications were required. 

SDG 0028s 

Source blank U3YOOOOl (in SDG OOOlW) exhibited heptachlor contamination at 0.0092 ug/L, 
however. all associated results are non-detect and no qualifications were required. 

SDG 0029s 

Source blank U3YOOOOl (in SDG OOOlW) exhibited heptachlor contamination at 0.0092 ug/L. 
Heptachlor has been qualified “U” in associated sample 08SO2900. AI1 other associated 
results are non-detect or greater than 5X the blank concentration and no further qualifications 
were required. 

SDG 003 1 W 

Source blank U3YOOOOl (inSDG 0001 W) exhibited heptachlor contamination at 0.0092 ug/L. 
however, all associated results are non-detect and no qualifications were required. 
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The laboratory used standard analytical methods for all of the analyses. The method detection 

limits were below the contract required quantitation limits, therefore. the comparability was 
considered acceptable. 

3.5 Completeness 

There were 27 rejections of data for the pesticides/PCBs analyses. The percent of valid data is 
99.3%. 
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4.0 Metals 

A total of eight (8) Metals SDGs were analyzed for this project. The SDGs are 0001 W, 0025W, 
0026S, 0026W, 0027S, 0028S, 0029S, and 0031W. 

This section discusses the QC supporting documentation as defined by the PARCC criteria and 
evaluated based on the project specific DQOs. 

4.1 Precision 

Metals analysis is different from organic analyses in that no matrix spike duplicate sample is 
evaluated. A laboratory duplicate sample is analyzed instead. For duplicate analyte concentrations 
greater than 5X the CRDL, the relative percent difference (RPD) between the two reported results 
must be less than 20% for aqueous samples (35% for soil samples). 

For duplicate analyte concentrations less than 5X the CRDL, the difference between the two 
reported results must be less than the CRDL value for aqueous samples, or less than 2X the CPDL 
value for soil samples. RPDs for samples with values less than the CRDL are not calculated. 

The relative percent difference (RPD) between field duplicate samples is also used to assess 
precision. 

Matrix Duplicates 
2,---Y : 3 

The following summarizes matrix duplicate qualification. 

SDG 0001 W 

Matrix dupiicate sample 09F00601D exhibited a high RPD value for zinc of 78.6, however. all 
zinc results have already been qualified due to blank contamination, ICP serial dilution, or 
matrix spike problems and no further qualifications were required. 

SDG 0026s 
.- 

Matrix duplicate sample 09SOO6OOD exhibited high RPD values for aluminum, barium, 
calcium. chromium, iron, lead, magnesium, manganese, and zinc of 72.9, 65.9, 59.7, 21.4, 
37.9, 40.6. 69.2, 96.6, and 66.6, respectively. All positive results of the above compounds 
have been qualified “J” in all samples. 
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SDG 0027s 

Matrix duplicate sample 08SOlOOOD exhibited high RPD values for arsenic. iron. manganese. 

mercury, and silver of 14.5, 137.5, 41.4, 18.9, and 42.8, respectively. All positive results of 
the above compounds have been qualified a J” in all samples. 

SDG 002% 

Matrix duplicate sample 09S02800D exhibited high RPD values for chromium and zinc of 2.9 
and 38.6, respectively. All positive results of the above compounds have been qualified *‘J” 
in all samples. 1 

SDG 0029s 

Matrix duplicate sample OSS02900D exhibited high RPD values for calcium, mercury, and 
silver of 37.6, 16.8, and 45.3, respectively. All positive results for the above compounds 
have been qualified “ J” in all samples. 

SDG 003 1 W 

Matrix duplicate sample 08GOl5OlD exhibited a high RPD value for zinc of 55.5. however, 
all zinc results have already been qualified “ U” due to blank contamination and no further 
qualifications were required. 

., . 
Field Duplicates 

Field duplicate sample RPD results are summarized below. No qualifications were made based on. 
field duplicate results. 

SDG 0001 W 

Anaiyte 
Alummum 

Barium 

Calcium 
Chromium 

Silver 
Vanadium 

SDG 0025W 

09GOO202 ugiL 
731 
1.8 

5830 
1.3 

1.1 
0.73 

09GOO202D y/L 
781 
2.4 

6350 
1.1 

0.8OU 
0.73 

, 

RPD 
7 
29 

9 
17 

NC 
0 

, 

.- 

. . 

Analyte 08GOO50 1 q/L I 08GOO501 D ug/L RPD 

Arsenic 57.7 57.3 1 

Barium 11.8 11.3 4 

_. 
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Analyte 
Calcium 

chromium 
Copper 

Manganese 
Potassium 

’ 08GOO501 ug/L 08GvO501D ug/L I RPD 
33200 / 33100 0 x---x 

1.8 2.3 24 
1.2 0.96 77 -- 
160 162 I 

11200 11200 0 . 

myte 
Arsenic 
Barium 
Calcium 
Copper 

Manganese 

Potassium 

08GOO80 I ug/L 
122 
26.4 

131000 
1.5 
6.3 

8670 

08GOO80 ID ug/L RPD 
120 I 2 

26.1 2 
134000 I 2 

1.4 7 
6.4 I 7 i 

8900 3 

SDG 0026s 

Analyte 
Aiuminum 

Arsenic 
Barium 

Chromium 
Copper 

Iron 
Lead 

Manganese 
IMercury 

ZiIlC 

09SOO500 mg/kg I 09SOO5OOD mg/kg j RPD 
877 964 9 
4.8 4.4 9 
6.2 6.8 9 
2.0 3.4 52 
8.7 10.9 22 
242 282 15 
18.7 24.6 27 
9.6 10.6 10 

0.09 0.09 0 
89.1 40.1u NC 

Amlyre 
Alummum 
Beryllium 

lron 
Lead 

*Mercury 
Silver 

09SO1800 mg/kg 1 
33.4 

0.02c 
35.6U 
0.91 
0.05 ! 

0. I6U 

09SO1800D mgikg RPD 
48.5 37 
0.46 NC 
61.5 NC 
1.5 49 

0.05 I-- 0 
0.32 NC 

-. SDG 002X 

Analyte O8SOWOO mg/kg 
Aluminum 5800 
.Qtimony 4.2 
Arsenic 30.5 
Barium 54.3 

Cadmium 0.87 
Calcium 38100 

08SOO9OOD mg/kg 
6060 
4.6 
30.7 
53.7 
0.87 

. 
38000 

._ ., _ 

RPD 
4 
9 
1 
1 
0 
0 

/ ‘---+S” 
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Anaivte 
Chron&m 

I 08SOO900 mg/kg I 08SOO9OOD mg/Kg ! 
11.4 11.0 

Cobalt 0.76 0.36 
Copper 25.5 24.6 

Iron 6440 4740 
Lead 337 353 

Manganese 146 130 
Mercury 0.47 0.48 
Nickel 8.1 8.1 

Selenium 4.2 3.2 
Silver 4.0 3.8 

Vanadium 6.7 6.4 
zinc 764 808 . 

SDG 0028s 

Anaiyte 08SO3800 mgikg OSS038OOD mg/kg RPD 
Ahminum 710 596 17 

Barium 6.1 6.0 2 
calcnlm 42700 38800 10 

Chromium 4.3 4.6 7 
Copper 4.3u 6.5 NC 

iron 372 340 9 
Lead 18.6 18.0 3 

Manganese 25.8 24.7 4 
Vanadium 2.0 1.8 I1 

SDG 0029s 

Analyte 08SO2800 mg/kg 08S028OOD mg/kg RPD 
Alummum 1100 974 12 
AdIIlOLlY 4.8 4.8 0 
Arsemc 13.4 12.8 5 
BalXUXl 11.7 10.7 9 

Cadmium 0.77 0.96 19 -- 
cak1um 25200 23400 7 

Chromium 7.0 8.7 32 
Copper 9.1 9.5 4 

iron 1520 4760 103 
Lead 344 379 10 

Manganese 31.3 37.2 17 
Nickel 2.1 2.3 9 
Silver 0.52 0.64 21 

Vanadium 2.6 2.4 8 
zinc 710 833 16 
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I 08SO5100 mykg 08S051OOD mg/kg i RPD 
-- 1 *m. 1 

Arsenic 5.4 I .L.* I 54 

Barium 6.2 5.1 19 
Calcium 172000 114000 I 41 

chromium 6.8 5.7 18 
Copper 6.4 6.8 6 

Iron 440 1 418 5 
Lead 6.2 10.8 54 

Manganese I 49.0 43.7 I 11 

I 
VaMdilXIl 3.6 3.4 1 6 

SDG 0031 W 

Myre 
Aiuminum 

Barium 
Calcium 
Cobal 

GO1401D ug/L I WD 
I 38.0 294 I 22 7 

80800 26 
t I 1. I 2.1 21 
r 1 4.5 5.6 22 - 

430 451 5 
9780 7410 28 

e I 159 145 9 
I 9.9 9.4 I 5 

09Go1401 ug/L OS 
315 I 

47.2 

105ooo 
I .3 

r-- CODDC? 

I Vanadiun 

Y--k 

4.2 Accuracy 

Matrix Spike Analvsis 

The matrix spike recovery QC limits are 75125%. It should be noted that spike recovery iimi~. do 
not apply when the sample concentration exceeds the spike concentration by a factor of four or 
more. Matrix spike analytical results exhibited acceptable % recoveries with the exception of the 
following. 

SDG 0001 W 
-. 

Matrix spike sample 09F00601S exhibited a low %R value for zinc of 73.7 % . All zinc results 

have been qualified L( J” for positive results and u UJ” for non-detects. 

SDG 0026s 

Matrix spike sample 09SOO6OOS exhibited low %R values for manganese and mercury of 
16.2 % and 67.2 % , respectively. All manganese resuits have been qualified “J” for positive 
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results and u R” for non-detects. All mercury results have been qualified *‘J” for positive 
results and “UJ” for nondetects. 

SDG 0028s 
x 

Matrix spike sample 09SO28OOS exhibited a low %R value for mercury of 46.0%. All 
mercury results have been qualified J J” for positive results and u UJ” for non-detects. 

SDG 0029s 

Matrix spike sample OSSO29OOS exhibited a high %R value for lead of 161 .O% . All positive 
lead results have been qualified “ J. ” 

Initial and Continuine CaIibration Results 

All ICV and CCV %R values were within the QC limits for each SDG. The %R values do not 
suggest any systematic analytical problem with either accuracy or precision. 

5.3 Representativeness 

Preparation blanks, equipment rinsate blanks, and field source blanks were analyzed for metals to 
evaluate representativeness. Blank results are summarized below. 

i 

The preparation blanks are used first to evaluate data quality, followed by’the highest value of the 
equipment rinsate blanks or the field source blanks. 

Sample results were qualified due to bianks that had target analytes where the absolute value of the 
reported results was greater than or equal to the corresponding IDL value; sampie results were less 
than 5X the absolute value of the blank result. Samples that were qualified as undetected due to 
blank contamination were flagged by the data reviewer with a ‘T-J.” 

Preparation and Calibration Blanks 

Preparation blanks were analyzed for each SDG to identify target analytes that may have been 
-_ introduced through the analytical instrumentation or sample preparation. Preparation and/or 

calibration blank contamination that resulted in qualification is summarized below. 

SDG 0001 W 

Water preparation blank PBW (1 l/6/97) exhibited contamination for several compounds, 
however, all sample results were non-detect, greater than 5X the blank concentration, or 
already qualified due to blank contamination with the exception of barium, manganese, 
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potassium, and zinc. Barium has been qualified ti U” in associated samples U3ROOOO 1 and 
U3YOOOOl. Manganese has been qualified u U” in associated samples 09600202. 
OgGOK?il2D, 09600302, U3ROOOOl. and U3YOOOOl. Potassium has been qualified *‘U” in 
associated sample 09GO1301. Zinc has been qualified “U” in associated samples 08GOO202. 
09F00701, 09GO01021 09600202, 09GO0501,09GO1101, and 09GO1301. 

d---N 

Initial and continuing calibration blanks exhibited contamination for several compounds, 
however, all sample results were non-detect or greater than 5X the blank concentration with 
the exception of beryllium and copper. Beryllium has been qualified “UT’ in associated 
samples 09FOO601, 09FOO701, 09600202, 09GOO701, and 09GO1301. Copper has been 
qualified “U” in associated samples 08F00901,08GO0102, 08600202, 09F00701, 09G00102. 
09GO0202,09G00202D, 09600302, 09GOO501, 09GOO601, 09GOO701, 09GO1001, 
09GO1101, 09GO1301, U3R00001, and U3YOOOOl. 

SDG 0025W 

Water preparation blank PBW (1 l/10/97) exhibited contamination for several compounds, 
however, all sample results were non-detect, greater than 5X the blank concentration, or 
already qualified due to blank contamination with the exception of barium, iron, and mercury. 
Barium has been qualified “U” in associated samples 08600402, 08G00901, 08GO1101, and 

09GOO901. 

Iron has been qualified “U” in associated samples 08600402, 08GOO501, 08GO0501D, 
08GOO80 1, 08GO0801D, and 08G0 110 1. Mercury has been qualified “II” in all samples. 

Initial and continuing calibration blanks exhibited contamination for several compounds, 
however, all sample results were non-detect or greater than 5X the blank concentration with 
the exception of aluminum and beryllium. Aluminum has been qualified “U” in associated 
samples OSGO0501D and 08GOllOl. Beryllium has been qualified “II” in all samples. 

SDG0026S 

Soil preparation blank PBS (1 l/19/97) exhibited contamination for several compounds, 
however, all sample results were non-detect, greater than 5X the blank concentration, or 
already qualified due to blank contamination with the exception of chromium and sodium. 
Chromium has been qualified “U” in associated samples 09SOO800, 09SO1000, 09SO1200, 
09SO1300, 09SO1500, 09SO1600, 09SO1800, 09S01800D, 09SO1900, 09SO2000, and 
09SO2100. Sodium has been qualified “U” in all samples. 

Initial and continuing calibration blanks exhibited contamination for several compounds, 
however, all sample results were non-detect or greater than 5X the blank concentration with 
the exception of beryllium, cadmium. magnesium, and potassium. Beryllium has been 
qualified “U” in associated samples except 09SOO600, 09SOO900, 09SO1800, 09S01800D, and 

.: 
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09sO1900. Cadmium has been qualified “U” ‘~‘~~~~~~~~a samples 09~017~0 and 

09SOlSOOD. Magnesium has been qualified “U” in associated sample 09SOlOOO. Potassium 
has been qualified “U” in associated samples 09SO1200. 09SO1300. 09SO1400, 09SO1600. 
09SO1700, 09SO1800, 09S01800D, 09SO1900. and 09SO2000. 

SDG 0026W 

Water preparation blank PBW (1 l/25/97) exhibited contamination for several compounds, 
however, all sample results were non-detect, greater than 5X the blank concentration. or 
already qualified due to blank contamination and no qualifications were required. 

Initial and continuing calibration blanks exhibited contamination for several compounds, 
however, all sample results were non-detect or greater than 5X the blank concentration with 
the exception of aluminum, barium, and beryllium. Aluminum has been qualified “ U” in all 
samples. Barium has been qualified “U” in associated samples U3ROO201, U3ROO301, and 
U3R00401. Beryllium has been qualified “ U” in all samples. 

SDG 0027s 

Soil preparation blank PBS (1 l/19/97) exhibited contamination for several compounds. 
however, all sample results were non-detect, greater than 5X the blank concentration. or 
already qualified due to blank contamination with the exception of sodium. Sodium has been 
qualified “U” in all samples. 

Initial and continuing calibration blanks exhibited contamination for several compounds, ’ 
however, all sample results were non-detect or greater than 5X the blank concentration with 
the exception of beryllium, cadmium, and potassium. Beryllium has been qualified “U” in all 
samples except OSSO1700 and OSSO2500. Cadmium has been qualified “U” in associated 
sample 08SO1400. Potassium has been qualified “U” in associated samples 08SO1300. 
08SO1900. OSSO2000, and 08SO3100 

SDG 0028s 

Soil preparation blank PBS (1 l/19/97) exhibited contamination for several compounds, 
however, all sample results were non-detect, greater than 5X the blank concentration. or 
already qualified due to blank contamination with the exception of chromium, lead, mercury, 
and sodium. Chromium has been qualified “U” in associated sample 08SO4200. Lead has 
been qualified “U” in associated sample 08SO4000. Mercury has been qualified “U” in 
associated samples 08S03500,08S03600. 08S03700,08S03800, 08S03800D, 08SO4000, 
08304200, 08SO4600, 08304800, 08SO5000, OSSO5100, and 09SO2800. Sodium has been 
qualified “U” in all samples except 08SO4700. 

Initial and continuing calibration blanks exhibited contamination for several compounds, 

P-? i 
. -. 
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however, all sample results were non-detect or greater than 5X the blank concentration with 
the exception of beryllium and cadmium. Beryllium has been qualified “U” in all samples 
except 09SO2800. Cadmium has been qualified “U” in associated sample 08SO5000. 

SDG 0029s 

Soil preparation blank PBS (1 l/25/97) exhibited contamination for several compounds. 
however, all sample results were nondetect. greater than 5X the blank concentration. or 
already qualified due to blank contamination with the exception of sodium. Sodium has been 
qualified “ U” in all samples. 

Initial and continuing calibration blanks exhibited contamination for several compounds, 
however, all sample results were non-detect or greater than 5X the blank concentration with 
the exception of beryllium, cadmium, cobalt, and vanadium. Beryllium has been qualified 
“ U” in all samples except 09302700. Cadmium has been qualified u U” in associated samples 
08302400,08S03300, 09SO2300, and 09SO2500. Cobalt has been qualified “U” in associated 
samples 08302800, 08S02800D, 09302300, 09302400, 09302600, and 09SO2700. Vanadium 
has been qualified “U” in associated samples 08SO3000 and 09302300. 

SDG 003 1 W 

Water preparation blank PBW (12/12/97) exhibited contamination for several compounds, 
however, all sample results were non-detect, greater than 5X the blank concentration, or 
already qualified due to blank contamination with the exception of antimony, chromium, 
mercury, and potassium. Antimony has been qualified “ U” in all samples. Chromium has 
been qualified “ U” in all samples. Mercury has been qualified “U” in all samples. 
Potassium has been qualified “U” in associated sample 09F01501 

Initial and continuing calibration blanks exhibited contamination for several compounds, 
however. all sample results were non-detect or greater than 5X the blank concentration with 
the exception of beryllium. Beryllium has been qualified “U” in associated samples 
08GOl301, 08G01501, and 09GO1501. 

EquipmentfRinsate Blanks 

Target analytes found in the equipment rinsate blanks through inadequate decontamination 
procedures or sampiing equipment are applied to associated samples. Equipmentirinsate blank 
contamination is summarized below. 

SDG 0001 W 

Rutsate blank U3ROOOOl exhibited aluminum, calcium, iron, magnesium, potassium, sodium. 
and zinc contamination at 31.9 ug/L, 858 ug/L, 35.5 ug/L, 1410 ug/L, 921 ug/L, 57300 ug/L, 
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and 40.0 ug/L, respectively. 
.,,*.,,&Y‘.+ ) 4. ,a. r; Y‘.~,&“:‘1 I ’ 1. .~ <. 

Calcium has been qtiahf?ed “U” in associated samples 
09F00701, 09GOO701, and 09GO1301. Iron has been qualified “U” in associated samples 
08600202, 09600202, 09G00202D. and 09600302. Magnesium has been qualified &‘ U” in 
all samples. Potassium has been qualified “U” in associated samples 09FOO402. 09F0060:l) 
09F00701, 09GOO102, 09600202, 09GO0202D, 09GOO302, 09600402, 09GOO501, 
09GOO601, 09GOO701, 09GO1001, 09GO1101, and 09GO1201. Zinc has been qualified “U” 
in all samples. AI1 other associated results are non-detect, greater than 5X the blank 
concentration, or already qualified L( U” due to blank contamination and no further 
qualifications were required. 

SDG 0025W 

I&sate blank U3ROOOOl exhibited aluminum. calcium, iron, magnesium, potassium, sodium. 
and zinc contamination at 31.9 ug/L, 858 ug/L, 35.5 ug/L, 1410 ug/L, 921 ug/L, 57300 ug/L. 
and 40.0 ug/L, respectively. Calcium has been qualified “U” in associated samples OSF01201 
and 08601201. Magnesium has been qualified “U” in all samples. Potassium has been 
qualified “U” in associated samples 08F01201, 08GO0801V 08GO1001, 08GO1201, and 
09G00901. Zinc has been qualified “ U” in all samples. All other associated results are non- 
detect. greater than 5X the blank concentration, or already qualified “U” due to blank 
contamination and no further qualifications were required. 

SDG 0026s 

Rinsate blank U3ROOOOl (in SDG OOOlW) exhibited aluminum. calcium, iron, magnesium, 
potassium, sodium, and zinc contamination at 31.9 ug/L, 858 ug/L, 35.5 ug/L, 1410 uglL, 
921 ug/L, 57300 ug/L, and 40.0 ug/L, respectively. Iron has been qualified “U” in 
associated samples 09SO1000, 09SO1200, 09SO1600 and 09SO1800. All other associated 
results are non-detect, greater than 5X the blank concentration, or already qualified”‘U” due 
to blank contamination and no further qualifications were required. 

Rinsate blank U3ROOlOl (in SDG 0026W) exhibited barium, calcium, cobalt, copper, 
magnesium, manganese, nickel, potassium, sodium, vanadium. and zinc contamination at 4.2 
ug/L. 6630 ug/L, 1.5 ug/L, 7.6 ug/L, 14200 ug/L, 5.9 ug/L. 5.8 ug/L, 2450 ug/L, 42100 
ug/L, 1.7 ug/L, and 84.9 ug/L, respectively. Barium has been qualified “U” in associated 
samples 09SOO800, 09S01000,09S01200, 09SO1300, 09SO1400, 09SO1500, 09SO1600, 
09SO1800, 09S01800D. 09SO1900, 09SO2000, and 09SO2100. 

Calcium has been qualified “U” in all samples except 09SOO600 and 09SOO700. 

Cobalt has been qualified “U” in associated samples 09SOO600, 09SOO700, and 09S0180OD. 

Copper has been qualified “U” in all samples except 09SOO500, 09S00500D, 09SOO700, 
09SOO900, and 09SO 1100. 
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Magnesium has been qualified “U” in all samples. 

Manganese has been qualified *‘ U” in associated samples 09SOO800, 09SO1000, 09SO 1200. 
09S01300,09S01500, 09SO1600, 09S01700,09S01800, 09S01800D,09S01900.09S02000. 
and 09SO2100. 

g----k : 1. 

Nickel has been qualified “U” in associated samples 09SOO500, 09S00500D, 09SOO600. 
09S00800,09S00900, 09S01100,09501700,09S01800D, and 09302200. 

Potassium has been qualified “U” in all samples except those results already qualified “U” 
due to method blank contamination. 

Vanadium has been qualified “U” in associated samples 09SOO500, 09S00500D, 09SOO800, 
09S00900,09S01000, 09S01100,09S01300,09S01400,09S01500,09S01600,09S01700, 
09S01800,09S01800D, 09SO1900, 09S02000,09502100, and 09SO2200. 

Zinc has been qualified “U” in associated samples 09S00500D, 09SOO600, 09SOO800, 
09SOO900, 09SO1000, 09SO1100, 09S01200,09S01300, 09SO1400, 09SO1500, 09SO1600, 
09S01700,09S01800, 09SOlSOOD, 09S01900,09S02000, 09SO2100. and 09302200. 

~11 other associated results are non-detect, greater than 5X the blank concentration or already 
qualified “U” due to blank contamination and no further qualifications were required. 

SDG 0026W 
;--% 

Rinsate blank U3ROOlOl exhibited barium, calcium, cobalt, copper, magnesium, manganese, 
nickel, potassium, sodium, vanadium, and zinc contamination at 4.2 ug/L, 6630 ug/L, 1.5 
ug!‘L. 7.6 ug/L, 14200 ug/L, 5.9 ug/L, 5.8 ug/L, 2450 ug/L, 42100 ug/L, 1.7 ug/L. and 84.9 
ugiL, respectively. This is a field QC sample and the results were applied to the associated 
samples in other data packages. 

Rinsate biank U3R0020 1 exhibited calcium, copper, magnesium, manganese, potassium, 
sodium, and zinc contamination at 8190 ug/L. 5:4 ug/L, 15600 ug/L, 7.4 ug/L, 2230 ug/L, 
38400 ug/L, and 92.9 ug/L, respectively. This is a field QC sample and the results were 
applied to the associated samples in other data packages. 

Rinsate blank U3R00301 exhibited calcium, copper, magnesium, manganese, nickel, 
potassium. sodium, and zinc contamination at 8700 ug/L, 6.3 ug/L, 16900 ug/L, 8.1 ug/L, 
1.5 ug/L, 1930 ug/L, 34100 ug/L. and 100 ugJL, respectively. This is a field QC sample and 
the results were applied to the associated samples in other data packages. 

Rinsate blank U3R00401 exhibited calcium, copper, magnesium, manganese, mercury, 
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nickel, potassium, sodium, and zinc contammatlotiAt 11400 u$L. 3.1 ug/L. 17500 ugiL. 10.5 

ug/L, 0.20 ug/L, 1.7 ug/L, 1690 ug/L. 29800 ug/L. and 103 ug/L, respectively. This is a 
field QC sample and the results were applied to the associated samples in other data packages. 

SDG 0027s 

Rinsate blank U3ROOOOl (in SDG OOOlW) exhibited aluminum, calcium, iron, magnesium, 
potassium, sodium, and zinc contamination at 31.9 ug/L, 858 ug/L, 35.5 ug/L, 1410 ug/L. 
921 ug/L, 57300 ug/L, and 40.0 ug/L, respectively. Iron has been qualified “U” in 
associated samples OSSO1300 and OSSO2000. All other associated results are non-detect, 
great$r than 5X the blank concentration, or already qualified “U” due to blank contamination 
and no further qualifications were required. 

Rinsate blank U3ROO201 (in SDG 0026W) exhibited calcium, copper, magnesium, 
manganese, potassium, sodium, and zinc contamination at 8190 ug/Lt 5.4 ug/L, 15600 ug/L, 
7.4 ug/L, 2230 ug/L, 38400 ug/L, and 92.9 ug/L, respectively. Calcium has been qualified 
“U” in associated samples OSSOlOOO, OSSO1200, OSSO1300, OSSO1400, OSSO1900, OSSO2000, 
08S02100,08S02700, andOSS03100. 

Copper has been qualified “U” in associated samples OSSOllOO, OSSO1300, OSSO1400, 
OSSO1900, and OSSO2000. 

Magnesium has been qualified “ U” in all samples. 

Manganese has been qualified “U” in associated samples OSSO1300, OSSO1900, and 
OSSO2000. 

Potassium has been qualified “U” in ail samples. 

Zinc has been qualified “U” in associated samples OSSOlOOO, OSSOllOO, 08S013001 
OSSO1400. OSSO1600. OSSO1700, OSSO1800. OSSO1900, 08S02000,08302200,08S02300, and 
OSSO2700. 

All other associated results are non-detect, greater than 5X the blank concentration or alrea.dy 
qualified u U” due to blank contamination and no further qualifications were required. 

Rinsate blank U3ROOOOl (in SDG OOOlW) exhibited aluminum, calcium, iron, magnesium, 
potassium, sodium, and zinc contamination at 31.9 ug/L, 858 ug/L, 35.5 ug/L, 1410 ug/L, 
921 ug/L, 57300 ug/L, and 40.0 ug/L, respectively, however, all associated results are noa- 
detect, greater than 5X the blank concentration, or already qualified “U” due to blank 
contamination and no qualifications were required. 

Environmental Data Sew&& Inc. 
March 1998 

47 PARCC Criteria Evahmion 
NTC Orlando -- OU3 



Rinsate blank U3ROO301 (in SDG 0026W) exhibited calcium, copper, magnesium, 
manganese, nickel, potassium, sodium, and zinc contamination at 8700 ug/L, 6.3 ug/L. 16900 
ug/L, 8.1 ug/L, 1.5 ug/L, 1930 ug/L, 34100 ug/L, and 100 ug/L, respectively. Calcium has 
been qualified “U” in associated samples 08S04300,08!%4400, OSSO4500, and OSSO4900. 

Copper has been qualifted “U” in associated samples OSSO3700, 08303800, OSSO4000. 
08304200,08S04600, andO9SO2800. 

Magnesium has been qualified “ U” in all samples. 

Manganese has been qualified “ U” in associated samples OSSO4200 and 08304300. * 

Nickel has been qualified “U” in associated samples OSSO3600. 08SO3700, OSSO3800, 
OSS038OOD, OSSO5100, and 09SO2800. 

Potassium has been qualified “ U” in all samples. 

Zinc has been qualified “U” in associated samples OSSO3600, OSSO3800, OSS03800D, 
08303900,08S04000, 08504100, 08S04200,08304300, 08S04600,08S04700,08S04900, 
OSSO5000, 08SO5 100, and 09SO2800. 

All other associated results are non-detect, greater than 5X the blank concentration or already 
qualified “U” due to blank contamination and no further qualifications were required. 

SDG N2!G 

;.--% 

Rinsate blank U3ROOOOl (in SDG OOOlW) exhibited aluminum. calcium, iron, magnesium, 
potassium, sodium, and zinc contamination at 31.9 ug/L, 858 ug/L, 35.5 ug/L, 1410 ug/L, 
921 ug/L, 57300 ug/L, and 40.0 ug/L, respectively, however, all associated results are non- 
detect, greater than 5X the blank concentration, or already qualified “U” due to blank 
contamination and no qualifications were required. 

Rinsate blank U3R00401 (in SDG 0026W) exhibited calcium, copper, magnesium, 
manganese, mercury, nickel, potassium, sodium, and zinc contamination at 11400 ug/L, 3.1 
ug/L, 17500 ug/L, 10.5 ug+!L. 0.20 ug/L, l’.7 ug/L, 1690 ug/L, 29800 ug/L, and 103 ug/L, 
respectively. 

Calcium has been qualified “U” in associated samples OSSO2400, OSSO3000, OSSO3300, 
09502300, 09SO2400, and 09302500. 

Copper has been qualified “U” in associated samples OSSO3000 and 09SO2700. 
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Magnesium has been qualified “ U” in all samples. 

Manganese has been qualified “U” in associated samples 08302400. OSSO3000, OSSO3300. 
09SO2300, 09SO2400, and 09302500. 

Mercury has been qualified “U” in all samples except 09SO2500. 

Nickel has been qualified “U” in associated samples 08302400, OSSO3000. OSSO3200, 
08S03300,08S05100D,08S05200,09S02300,09S02400,09S02500,09S02600.and 
09SO2700. 

Potassium has been qualified “ U” in all samples. 

Zinc has been qualified “U” in associated samples OSSO2400, OSSO3000, OSSO3200, 
08503300, OSSO51OOD, 08305200, 09SO2300, 09302400, 09SO2500, 09302600, and 
09SO2700. 

All other associated results are non-detect , greater than 5X the blank concentration or already 
qualified “U” due to blank contamination and no further qualifications were required. 

? 

G 0031W 

Rinsate blank U3ROOOOl (in SDG OOOlW) exhibited aluminum, calcium, iron, magnesium, 
potassium, sodium, and zinc contamination at 31.9 ug/L, 858 ug/L, 35.5 ug/L, 1410 ug/lL, 
921 ug/L, 57300 ug/L, and 40.0 ug/L, respectively. Iron has been qualified “U” in 
associated sample 09FO1601. Magnesium has been qualified “U” in all samples except 
09G0 140 1 and 09GO1401D. Potassium has been qualified u U” in all samples. Zinc has been 
qualified “U” in all samples. All other associated results are non-detect, greater than 5X: the 
blank concentration, or already qualified “U” due to blank contamination and no further 
qualifications were required. 

Field Source Blanks 

Target analytes found in field source blanks through background or on-site contamination are 
applied to associated samples. Field source blank contamination is summarized below. 

-_ .- 
SDG 0001 W 

Source blank U3YOOOOl exhibited aluminum, calcium, iron, magnesium, potassium, sodium, 
and zinc contamination at 32.9 ug/L, 343 ug/L, 20.3 ug/L, 256 ug/L, 900 ug/L, 60300 ug/L, 
and 30.7 ug/L, respectively. Aluminum has been qualified “ U” in associated samples 
OSGOO102, 08600202, 09F00601. Sodium has been qualified u U” in all samples. All other 
associated results are non-detect, greater than 5X the blank concentration, or already qualified 
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“U” due to blank contamination and no further qualifications were required. 
,‘- 

SDG 0025W 
---% 

Source blank U3YOOOOl exhibited ah.tminum, calcium, iron, magnesium, potassium. sodium, 
and zinc contamination at 32.9 ug/L, 343 ug/L, 20.3 ug/L, 256 ug/L, 900 ug/L, 60300 ug/L, 
and 30.7 ug/L, respectively. Aluminum has been qualified “U” in associated samples 
08600302, 08(300402,08GO0501, 08G00601, 08GOO701, 08GOO801, and 08GO0801D. 
Sodium has been qualified “U” in al,!. samples. All other associated results are non-desect, 
greater than 5X the blank concentratron, or already qualified u U” due to blank contamination 
and no further qualifications were required. 

SDG 0026s 

Source blank U3YOOOOl (in SDG OOOlW) exhibited aluminum, calcium, iron, magnesium, 
potassium, sodium, and zinc contamination at 32.9 ug/L, 343 ug/L, 20.3 ug/L, 256 ug/L, 900 
ug/L, 60300 ug/L, and 30.7 ug/L, respectively. Aluminum has been qualified “U” in 
associated sample 09SO1200. All other associated results are non-detect, greater than 5X the 
biank concentration, or already qualified “U” due to blank contamination and no further 
qualifications were required. 

SDG 0027s 

Source blank U3YOOOOl (in SDG OOOlW) exhibited ahnninum, calcium, iron, magnesium, 
potassium, sodium, and zinc contamination at 32.9 ug/L, 343 ug/L, 20.3 ug/L, 256 ug/L, 900 
ug/L. 60300 ug/L, and 30.7 ug/L, respectively, however, all associated results are non-detect, 
greater than 5X the biank concentration. or already qualified “U” due to blank contamination 
and no qualifications were required. 

SDG 002SS 

Source blank U3YOOOOl (in SDG OOOlW) exhibited aluminum, calcium, iron, magnesium, 
potassium. sodium. and zinc contamination at 3,. ’ 9 ug/L, 343 ug/L, 20.3 ug/L, 256 ug/L, 900 
ug/L. 60300 ug/L, and 30.7 ug/L, respectively. Sodium has been qualified “U” in associated 
sample 08SO4700. All other associated results are non-detect, greater than 5X the blank 
concentration, or already qualified “U” due to blank contamination and no further 
qualifications were required. 

SDG 0029s 

Source blank U3YOOOOl (in SDG OOOlW) exhibited aluminum, calcium, iron, magnesium, 
potassium, sodium, and zinc contamination at 32.9 ug/L, 343 ug/L, 20.3 ug/L, 256 ug/L, 900 
ug/L, 60300 ug/L, and 30.7 ug/L, respectively. All associated results are non-detect, greater 
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m 5X the blank concentration, or already c&ilifi?d’ ‘U” due to blank contamination and no 

qualifications were required. 

SDG 003 1 W 

Source blank U3YOOOOl (in SDG OOOlW) exhibited aluminum, calcium, iron, magnesium., 
potassium, sodium, and zinc contamination at 32.9 ug/L, 343 ug/L, 20.3 ug/L, 256 ug/L, 

900 

ug/L, 60300 ug/L, and 30.7 ug/L, respectively. All associated results are non-detect, greater 

than 5X the blank concentration, or already qualified “ U” due to blank contamination and no 

qualifications were required. 

4.4 Comparability 

The laboratory used standard analytical methods for all of the analyses. The method etection 
limits were below the contract required quantitation limits, therefore, the comparabhy w,as 
considered acceptable. 

4.5 Completeness 

There were no rejections of data in the metals analyses. The percent of valid data is 100%. 

‘, 

A.. 
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5.0 Chlorinated Herbicides / ---I 

A total of eight (8) Chlorinated Herbicide SDGs were analyzed for this project. The SDGs are 
OOOlW, 0025W, 0026S, 0026W, 0027S, 00285,0029S, and 0031W. 

This section discusses the QC supporting documentation as defined by the PARCC criteria and 
evaluated based on the project specific DQOs. 

5.1 Precision 

MS/MSD Samples 

The relative percent difference @I’D) between MS/MSD samples and field duplicate samples is 
used to assess precision. 

One MSIMSD sample was analyzed for each SDG except 0026W. The functional guidelines 
establish RPD QC criteria limits for MS/MSD samples as follows: 

MSLMSD CRITERIA 

Water Soil/Sediment 
RPD RPD 

2,4-D 40 40 
Silvex 40 40 
2,4,5-T 40 40 

MSMSD RPD results for each SDG were acceptable with the exception of the following. 

SDG 0026s 

MS/MSD sample 09SOO600 exhibited high RPD values for 2,4-D and 2,4,5-T of 92 and 72, 
respectively. All 2,4-D results are already qualified (L J” due to compound quantitation 
problems. All 2.45-T results are already qualified “U” due to blank contamination. 

SDG 0027s 

MS/MSD sample 08SOlOOO exhibited a high RPD value for 2,4-D of 41, however, the LCS 
sample results were acceptable and no qualifications were made based on MS/MSD results 
alone. 
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Field Duplicate Samnles 

SDG 0026W did not have field duplicate sampies anaiyzed. Field duplicate sample results are 
summarized in the following section. No qualifications were made based on field dupiicate 
results. 

SDG 0001 W 

halyte 09Goo202 ug/L 09GOO202D ug/L RPD 
2,4-DB 0.44 0.33 29 

Dichloroprop 2.ou 3.1 NC 
MCPP 840 54OU NC 
MCPA 870 670 26 

SDG 0025W 

, 

Analyte 
2.4-DB 
Dinoseb 

08GOO501 ug/L 08GuO501D ug/L RPD 
1.4 5.ou NC 

0.098 1.5u . I NC 

Anaiyte 
2.4-DB 
2,4-D 

Dichioroprop 

MCPP 

08GoO80 1 u@L 
0.16 
0.12 
0.69 
11ou 

08GOO801D ug/L I RPD 
0.11 37 
0.11 9 
0.66 4 
710 NC 

SDG 0026s 

Fmalyte 
3,4-DB 
2,4-D 

Dinoseb 

09SoO500 q/kg 
5.3 
9.4 
33 

09SOO5OOD @kg RPD 
33 145 

0.31 187 
40 19 

Analyte 
?.4-DB 
2.4-D 

09SO 1800 q/kg 
8.0 
3.5 

09SO 18OOD ug/kg RPD 
10 22 

6.8 64 

SDG 0027s 

Anaiyte 
2,4-DB 
2.4-D 

Dinoseb. 

Dichioroprop 
MCPA 

08SOO900 @kg 
100 
17 

12u 

19u 
21000 

08SOO9OOD ug/kg 
63 
37 
22 
88 

26000 

RPD 
45 
74 
NC 
NC 
21 
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SDG 0028s 

Anaiyre 
2,4-D 

I 08SO3800 ugikg \ 08S038OOD u@k_e / RPD 

14 I 7.6U NC 

SDG 0029s 

t Analyte 08SO2800 @kg I 08S028OOD ugikg RPD 1 
2,4-DB 11 4.5 I 84 
2,4-D 34 I 44 26 

A-We 
2,4-DB 
2.4-D 

08SO5 loo ug/kg 
4.9 

6.4U 

I 08SO5 1OOD ug/ kg RPD 
5.1 4 
2.1 NC 

SDG 003 1 W 

Analyte 
2,4-DB 
‘,4-D 
MCPA 

09001401 ug/L 
0.21 
0.26 
890 

I 09GO1401D ug/L RPD 
5.ou NC 
1.5u NC 
840 6 

5.2 Accuracy 
/’ 

The percent recovery results of MS/MSD samples and surrogate spikes are used to assess accuracy. 
Additionally, initial and continuing calibration results can be used to evaluate accuracy. Relative 
response factors (RRFs), percent relative standard deviation (%RSD) and percent difference (%D) 
are the three parameters used to evaluate instrument calibration. 

MSMSD &moles 

The functional -tidelines establish % Recovery QC criteria limits for MS&ED samples as follows: 

- 

MS/MSD CRITERIA 

Water Soil/Sediment 
%R %R 
30-150 30-150 
30-150 30-150 
30-l 50 30-150 

The percent recovery (%R) values for all of the MS/‘MSD samples were acceptable with the 
following exceptions. 
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MS/MSD sample 08SO2900 exhibited a low MSD %R value for 2,4-D of 27%, however. this 
compound has already been qualified ti J” in sample 08SO2900 due to surrogate problems and 
no further qualifications were required. 

Surrogate Spikes 

One surrogate compound is used for spiking the chlorinated herbicide samples. Surrogate spike 
recoveries were compared to the QC acceptance criteria as specified in the functional guidelines. 
These criteria are summarized as follows: 

DCAA 

Surrogate recovery values were acceptable for SDGs 0026W and 003 1 W and were outside of QC 
limits for all other SDGs. 

-_ SDG 000 1 W -- 

SDG 0026s i 

MS/MSD sample 09500600 exhibited low MS %R values for -, ’ 4-D and 2.4,5-T of 16% and 
17 % , respectively. All 2,4-D results are already qualified “ J” due to compound quantitation 
problems. All 2,4,5-T results are already qualified “U” due to blank contamination and have 
been further qualified u UJ” due to the low MS %R value. 

SDG 0027s 

MS/MSD sample 08SOlOOO exhibited a low MS %R value for 2,4-D of 29%, however. the 
LCS sample results were acceptable and no qualifications were made based on MS/MSD 
results alone. 

SDG 0029s 

Surrogate Recovery Limits 

Water 
%R 
30-150 

Soil 
%R 

30-150 

Sample 08GOOlO2 exhibited a high %R value for surrogate compound DCAA of 225 % . .A11 
positive results for this sample have been quaiified U J. ” 

Sample 08600202 exhibited a high %R value for surrogate compound DCAA of 187 % . All 
positive results for this sample have been qualified H J. * 

. 
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Sample 09600202 exhibited a high %R value for surrogate compound DCAA of 220%. ~11 
positive results for this sample have been qualified “J. * flgc ’ 

Sample 09GOO501 exhibited a high %R value for surrogate compound DCAA of 229%. AlI 
positive results for this sample have been qualified y J. * 

Sample 09GOlOOl exhibited a high %R value for surrogate compound DCAA of 168%. All 
positive results for this sample have been qualified u J. n 

Sample 09GOllOl exhibited a high %R value for surrogate compound DCAA of 234%. AlI 
positive results for this sample have been qualified u J. n 

Samples 09GO1201 and 09G01201DL were analyzed at dilutions and exhibited low %R values 
for surrogate DCAA of 0 % , 0% , 0%) and 2 % on all columns due to the dilution- No action 
was taken on this basis. 

Sample U3ROOOOlRE exhibited a high %R value for surrogate DCAA of 626%, however. this 
sample has already been qualified due to holding times and no further qualifications were 
required. 

Sample 09GOO402DL was analyzed at a dilution and exhibited a low %R value for surrogate 
DCAA of 6D% on one of the columns due to the dilution. No action was taken on this basis. 

Sample 08600202 exhibited a high %R value for surrogate compound DCAA of 187% during 
the MCPP/MCPA analysis, however, both results for this sample are non-detect and no 
qualifications were required. 

Sample 09600402 exhibited a high %R value for surrogate compound DCAA of 168% during 
the MCPP/MCPA analysis. Both results for this sample have been qualified “J.” 

Sample 09G00402DL was analyzed at a dilution and exhibited a low %R value for surrogate 
DCAA of 6D% during the MCPP/MCPA analysis on one of the columns due to the dilution. 
No action was taken on this basis. 

SDG 0025W 

Sample 08600302 exhibited a high %R value for surrogate compound DCAA of 45 1% . All 
positive results for this sample, except MCPP and MCPA, have been qualified *J. n 

Sample 08GOO801 exhibited a high %R value for surrogate compound DCAA of 207 % . Ail 
positive results for this sample, except MCPP and MCPA, have been qualified “J.” 
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Sample 08GOO8OlD exhibited a high %R value for surrogate compound DCAA of 173 % , All 
positive results for this sample, except MCPP and MCPA, have been qualified “ J. n 

Sample 08G00901 exhibited a high %R value for surrogate compound DCAA of 186%. All 
positive results for this sample. except MCPP and MCPA, have been qualified u J. ” 

Samples 08600302 and 08GOO901 exhibited high %R values for surrogate compound DCAA 
of 373 % and 159%) respectively, during the MCPP/MCPA analysis. Positive results for these 
samples have been qualified ti J. n 

Sample 08GOO601 exhibited a low %R value for surrogate compound DCAA of 12% during 
the MCPP/MCPA analysis. Both results for this sample have been qualified “ UJ. ” 

SDG 0026s 

Sample 09SO1900 exhibited low %R values for surrogate compound DCAA on the primary 
and secondary columns of 16 % and 10%. respectively. All results for this sample have bleen 
qualified “J” for positive results and “ UJ” for non-detects. 

SDG 0027s 

Samples 08SO1500, 08SO2200, 08SO2600, and 08SO3100 exhibited high %R values for 
surrogate compound DCAA of 197D, 193 % , 312%) and 171% , respectively, on the secondary 
column. Since sample 08SO1500 was analyzed at a 5X dilution which caused the high %IR 
value, no action was required for this sample. For the remaining above samples, all positive 
results have been qualified “J. n 

SDG 0028s 

Samples 08SO4100, 08SO4500, 08SO4700, and 08304800 exhibited high %R values for 
surrogate compound DCAA of 175 % , 155 % , 153 % , and 334 % , respectively, however, all 
results for these samples have already been qualified due to blank contamination, holding 
times, or compound quantitation problems and no further qualifications were required. 

Sample 08SO3400 exhibited a low %R value for surrogate compound DCAA on the primary 
column of 22 % . All results- for this sample have been qualified “J” for positive results :and 
u UJ” for non-detects. 

SDG 0029s 

Samples 08S028OOD, 08SO2900, 08SO3200, 09SO2400, and 09SO2500 exhibited high %R 
values for surrogate compound DCAA of 191% , 420%, 248 % , 27 15 % , and 17 1% , 
respectively. All positive results for these samples have been qualified u J. * 
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Sample 09S02500DL was analyzed at a dilution and the surrogate compounds were “diluted 
No action has been taken on this basis. out” during analysis. 

Initial and Continuing Calibration 

Initial and continuing calibration results can be used to evaluate accuracy within an SDG. Relative 
response factors (RR.Fs), percent relative standard deviation (%RSD) and percent difference (%D) 
are the three parameters used to evaluate instrument calibration. The RRF is a measure of relative 
response of an analyte compared to its internal standard. The %RSD is an expression of the 
linearity of instrument response and the %D is a comparison of the continuing calibration 
instrument response with its initial calibration response. The RRF is the most critical of the three 

parameters. 

All SDGs were qualified due to initial and/or continuing calibration deficiencies and are 
summarized below. 

SDG 000 1 W 

The initial calibration analyzed on 1 l/13/97 exhibited acceptable %RSD values. No 
qualifications were required. 

The initial calibration analyzed on 11117197 exhibited a high %RSD value for MCPP of 
23.1% . All associated positive MCPP results have been qualified “J. n 

The initial calibration analyzed on 1 l/19/97 exhibited a high %RSD value for MCPP of 
21.1% . All associated positive MCPP results have been qualified “J. ” 

./I? 

The initial calibration analyzed on 1 l/25/97 exhibited acceptable %RSD values. No 
qualifications were required. 

All continuing calibration %D criteria were met. No qualifications were required. 

SDG 0025W 

The initial calibration analyzed on 1 l/13/97 exhibited acceptable %RSD values. No 
qualifications were required. 

The initial calibration analyzed on 11117197 exhibited a high %RSD value for MCPP of 
23.1% . All associated positive MCPP results have been qualified U J. ” 

The initial calibration analyzed on 1 l/19/97 exhibited a high %RSD value for MCPP of 
21.1% , All associated positive MCPP results have been qualified “J. n 
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The initial calibration analyzed on 1 l/25/97 exhibited acceptable %RSD values. No 
qualifications were required. 

All continuing calibration %D criteria were met. No qualifications were required. 

SDG 0026W 

The initial calibration analyzed on 12/3/97 exhibited acceptable %RSD values. No 
qualifications were required. 

The initial calibration analyzed on 12/15/97 exhibited high %RSD values for MCPP and 
MCPA of 21.9% and 21.3%, respectively, on the primary column and 21.7% and 22.0%, 
respectively, on the secondary column, however, both compounds are non-detect in associated 
sample U3R00401 and no qualifications were required. 

The continuing calibrations analyzed on 12/8/97, 12/g/97, 12/l l/97, and 12/17/97 exhibited 
acceptable %D values. No qualifications were required. 

SDG 0028s 

The initial calibration analyzed on 12/3/97 exhibited acceptable %RSD values. No 
qualifications were required. 

The initial calibration analyzed on 12/15/97 exhibited high %RSD values for MCPP and 
MCPA on the primary and secondary columns of 21.9%/21.7% and 21.3%/22.0%, 
respectively, however, all associated results are non-detect and no qualifications were 
required. 

The continuing calibrations analyzed on 12/8/97, 12/10/97, 12/l l/97, 12/12/97, 12/13/9’7, 
12/16/97, and 12/17/97 exhibited acceptable %D values. No qualifications were required. 

The continuing calibration analyzed on 12/19/97 exhibited high %D values for 2,4-DB on the 
primary and secondary columns of 27.7 % and 29.9%, respectively, however, all associated 
results are already qualified due to holding time exceedences and no further qualifications were 
required. _- 

SDG 0029s 

The initial calibration analyzed on 12/3/97 exhibited acceptable %RSD values. No 
qualifications were required. 
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The initial calibration analyzed on 12/15/97 exhibited high %RSD values for MCPP and 
MCPA on the primary and secondary columns of 21.9%/21.7% and 21.3%/22-O%, 
respectively, however, a continuing calibration was analyzed on 12/16/97 at 18:09 which is 
between the initial calibration and the sample analyses, therefore, the data was not affected and 
no qualifications were required. 

The continuing calibrations analyzed on 12/8/97, 12/10/97, 12/11/97, 12/16/97. and E/17/97 
exhibited acceptabie %D values. No qualifications were required. 

SDG 0031 W 

The initial calibration analyzed on 12/3 l/97 exhibited high %RSD vahres for MCPA and 
MCPP of 23.8% and 22.4% ! respectively, on the primary column. Ail associated positive 
MCPA and MCPP results have been qualified “ J. ” 

The continuing calibrations analyzed on 12/3 l/97 and l/2/98 exhibited acceptable %D values. 
No qualifications were required. 

5.3 Representativeness 

Method blanks, equipment rinsate blanks, and field source blanks are used to evaluate 
representativeness. A summary of the contaminants found in these blanks can be found below. 
Several compounds were detected in the various blanks. The laboratory method blank was applied 
first to the samples; followed by the highest concentration of the equipment rinsate blank and field 
source blank. 

Qualifications were made to the data based on blank contamination when the sample results were 
below ten (10) times the maximum amount detected in the blank for compounds that are common 
laboratory contaminants and five (5) times the maximum amount detected in the blank for 
compounds that are not common contaminants. Samples that were qualified as undetected due to 
blank contamination were flagged by the data reviewer with a “U.” Compounds that were qualified 
due to blank contam.ination that were reported below the method detection limit were raised to the 
detection Iimit and the laboratory qualifier was replaced by the reviewer with a “U.” If a sample 
result exceeded 5X or 10X the amount in the blank, the result was not amended. 

A_ -- 
The following summarizes the method blanks, equipment rinsate blanks, and field source blanks. 

Method Blanks 

Method blanks were analyzed with each SDG to identify contam.inants that may have been 
introduced through analytical instrumentation or sample preparation. The following summarizes 
method blank contamination for each SDG. 
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SDG 0001 W 

Method blank HBLKHW (10/22/97) exhibited 2,4,5-T, dicamba, and dalapon contamination at 
0.00064 ug/L, 0.0068 ug/L, and 0.081 ug/L, respectively, however, ail associated results are 
non-detect or greater than 5X the blank concentration and no qualifications were required. 

Method blank HBLKHY (10/24/97) exhibited 2,4,5-T, dicamba, and dalapon contamination at 
0.081 ug/L, 0.15 ug/L, and 0.045 ug/L, respectively. 2,4,5-T has been qualified “U” in 
associated samples 08G00102, 08600202, 09600402, 09GOO501, 09G00701. 09GOlOOl. and 
09GOllOl. Dicamba has been qualified “U” in associated samples 08GOO102, 08600202, 
09GOO402,09GO0501, 09GOO701, 09GO1001,09GO1101,09G01201, 09G01201DL, and 
09GO1301. Dalapon has been qualified “U” in associated samples 08GOO102. 09600402. 
09Go1001, and 09GO1201. All other associated results are non-detect or greater than 5X the 
blank concentration and no further qualifications were required. 

Method blank HBLKNB (1 l/17/97) exhibited 2,4-DB, 2,4-D, dicamba, and dalapon 
contamination at 0.14 ug/L, 0.0046 ug/L, 0.038 ug/L, and 0.14 ug/L, respectively. 2.4-DI3 
and dalapon have been qualified “U” in associated sample 09G00601RE. All other associated 
results are non-detect or greater than 5X the blank concentration and no further qualifications 
were required. 

SDG 0025 W 

Method blank HBLKHY (10/24/97) exhibited 2,4,5-T, dicamba, and dalapon contamination at 
0.081 ug/L, 0.15 ug/L, and 0.045 ug/L, respectively. 2,4,5-T has been qualified “U” in 
associated samples 08600302. 08600402, 08GOO801, and 08GOO901. Dicamba has been 
qualified “ U” in associated samples OSG00402. 08G00801, 08G00801D, and 08GOO901. 
Dalapon has been qualified u U” in associated samples 08G00402, 08G00801, and 08G00901. 
All other associated results are non-detect or greater than 5X the blank concentration and no 

further qualifications were required. 

Method blank HBLKIV (10/29/97) exhibited 2,4-DB, 2,4, 5-T, and dalapon contamination at 
0.058 ug/L, 0.00030 ug/L, and 0.072 ug/L, respectively. 2,4-DB has been qualified *‘U” in 
associated samples 08GOOSOlD, 08GOO701, 08G01001, 08GO1101, 08G01201, 09G00801, 

-. and 09GUO90 1. .- 

2,4.5-T has been qualified “U” in associated sample 08G00501. Dalapon has been qualified 
“U” in associated samples 08GOO501, 08GUO501D, 08GOO601, 08GOO701. 08GOlOO1, 
08GO1101, 08GO1201, 09GOO801, and 09GOO901. All other associated results are non-detect 
or greater than 5X the blank concentration and no further qualifications were required. 
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SDG 0026s 

Method blank HBLKMM (11/13/97) exhibited silvex, 2.4.5-T. dinoseb. dicamba. 
dichloroprop, and daiapon contamination at 0.67 ugikg, 0.044 ug/kg, 0.042 ug/kg. 1 .O ugikg, 
11 ug/kg, and 3.4 ug/kg, respectively. Silvex has been qualified “U” in all associated 
samples except 09SO 1300. 

2,4,5-T has been qualified u U” in associated samples 09SOO5OOD. 09SOO700, 09SOO800. 
09SO1200, 09S01400,09S01500,09S01500DL, 09SO1800, and 09S01800D. 

Dinoseb has been qualified “U” in associated samples 09S018OOD and 09SO2100. 

Dicamba has been qualified “U” in all associated samples except 09SOllOODL and 
09S01500DL. 

Dichioroprop has been qualified “U” in all associated samples except 09S01400DL and those 
samples already non-detect. 

Dalapon has been qualified *‘ U” in all associated samples. 

Method blank HBLKMP (11/13/97) exhibited 2,4-DB, 2,4-D, silvex, 2,4,5-T, dinoseb? 
dicamba, dichloroprop, and dalapon contamination at 2.1 ug/kg, 2.7 ug/kg, 0.33 ug/kg, 0.24 
ug/kg, 0.51 ug/kg, 0.82 ug/kg, 18 ug/kg, and 6.2 ug/kg, respectively. 2,4-DB has been 
qualified in associated samples 09SO1900, 09SO2100, and 09SO2200. 

2,4.-D has been qualified “U” in associated sample 09SO2100. 

Silvex has been qualified “U” in associated samples 09SO1900, 09SO2100, and 09SO2200. 

3.3.5-T has been qualified “U” in associated samples 09SO1900. 09SO2000, 09S021001 and 
09s02200. 

Dinoseb has been qualified “U” in associated samples 09SO1900, 09SO2000, 09SO2100. and 
09s02200. 

Dicamba has been qualified-in associated samples 09SO1900, 09SO2100, and 09SO2200. 

Dichloroprop has been qualified a U” in associated samples 09SO1900, 09SO2000, 09SO2100, 
and 09SO2200. 

Dalapon has been qualified “U” in associated samples 09SO1900, 09SO2000, 09SO2100, and 
09SO2200. 

-- ~~ 
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,m All other associated results are non-detect or greater than 5X the blank concentration and no 
further qualifications were required. 

SDG 0026W 

Method blank HBLKNB (11/17/97) exhibited 2,4-DB, 2.4-D, 2,4.5-T, dicamba. MCPA, and 
dalapon contamination at 0.16 ug/L, 0.059 ug/L, 0.0042 ug/L, 0.018 ug/L, 0.49 ug/L. and 
0.27 ug/L, respectively. 2,4-DB, 2,4-D, 2,4,5-T, and dalapon have been qualified *‘U” in 
associated samples U3ROOlOl. U3ROO201, and U3ROO301. Dicamba and MCPA are greater 
than 5X the blank concentration and no further qualifications were required. 

Method blank HBLKOF (11/20/97) exhibited silvex, dinoseb, dicamba, and daiapon 
contamination at 0.0036 ug/L, 0.0031 ug/L, 0.10 ug/L, and 0.14 ug/L, respectively. 
Dicamba and dalapon have been qualified “U” in associated sample U3R00401. Silvex and 
dinoseb are non-detect and no further qualifications were required. 

SDG 0027s 

iMethod blank HBLKMU (11/17/97) exhibited 2,4-DB, 2,4-D, silvex, 2,4,5-T, dinoseb. 
dicamba, dichloroprop, and dalapon contamination at 4.8 ug/kg, 2.5 ug/kg, 0.038 ug/kg, 0.25 
ug/kg, 0.058 ug/kg, 1.0 ug/kg, 4.6 ug/kg, and 2.2 ug/kg, respectively. 2,4-DB has been 
qualified “U” in associated samples OSSOlOOO, OSSOllOO, OSSO1300, OSSO1400, OSSO1500, 
08S01600,08S01700,08S01800,08S01900,08S02000,08S02100,08302200,and08S025a). 

2,4-D has been qualified “U” in associated samples OSSOlOOO, OSSOl300, OSSO1500, 
08S01600,08S01800, OSSO1900, OSSO2000, OSSO2100, 08302200, OSSO2500, and OSSO31.00. 

Silvex has been qualified “U” in associated samples OSSO2200, OSSO2300, and OSSO2500. 

2.4,5-T has been qualified “U” in associated samples OSSOlOOO, OSSO1300, 08SO1400. 
08S01500,08S01600,08S02100,08S02200,08S02500, and OSSO3100. 

Dinoseb has been qualified “U” in associated samples OSSO2000, OSSO2100, and OSSO2500. 

Dicamba has been qualified “U” in associated samples OSSOO900, OSSOlOOO, OSSOllOO, 
-_ 08S01200,08S01300,08S01400,08S01500,08S01600,08S01700,08S01800,08S01900, 

08S02000,08S02200, OSSO2300, OSSO2500, andOSS03100. 

Dichioroprop has been qualified “U” in associated samples OSSOO900, 08SOlOOO. OSSOllOO, 
08S01300,08S01400, OSSO1500, 08S01600,08S01700,08S01900,08S02000,08S02200,, 
OSSO2300, OSSO2500, and OSSO3100. 
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Dalapon has been qualified “U” in associated samples OSSOllOO, OSSO1200, OSSO1500. 
08S01600,08S01700,08S01800,08S01900. 08S02000,08S02100.08S02200,08S02300. and 
OSSO2500. 

Method blank HBLKNJ (11/18/97) exhibited 2,4-DB, 2,4-D. silvex, 2,4,5-T, dinoseb, 
dicamba, and dalapon contamination at 0.53 ug/kg, 0.12 ug/kg, 0.022 ug/kg, 0.010 ug/kg, 
0.11 ug/kg, 1.5 ug/kg, and 0.72 ug/kg, respectively. 

Dinoseb has been qualified “U” in associated sample OSSO2700. Dicamba has been qualified 
“U” in associated samples 08302600 and OSSO2700. 

Dalapon has been qualified “U” in associated samples OSSO2600 and 08302700. 

All other associated results are non-detect or greater than 5X the blank concentration and no 
further qualifications were required. 

SDG 0028s 

Method blank HBLKNI (11/18/97) exhibited 2,4-DB, 2,4-D, silvex, 2,4,5-T, dinoseb, 
dicamba, dichloroprop, and dalapon contamination at 7.9 ug/kg, 1.9 ug/kg, 1.7 ug/kg, 0.13 
ug/kg, 0.078 ug/kg, 1.0 ug/kg, 1.6 ug/kg, and 4.7 ug/kg, respectively. 2,4-DB has been 
qualified “U” in associated samples OSSO3400, OSSO3600, OSSO3800, 08S03800D, 08SO4100, 
OSSO4300, OSSO4400, OSSO4500, and OSSO4600. 

2.4-D has been qualified “U” in associated samples OSSO3500, OSS038OOD, OSSO4100, 
OSSO4300, 08304500, and 09SO2800. 

Silvex has been qualified “U” in associated samples OSSO3400, 08303500, OSSO3600, 
08S03800,08S03800D, OSSO3900, 08S04100,08304300,08S04500, and 09SO2800. 

1.1.5-T has been qualified “U” in associated samples OSSO3600, 08303900, OSSO4100, 
08SO4300, OSSO4500, and 09SO2800. 

Dinoseb has been qualified “U” in associated sample 08S03800D. 

Dicamba has been qualified_“U” in associated samples OSSO3400, OSSO3500, OSSO3600, 
08S03800D,08S03900,08S04100,08S04300,08304400,08S04600, andO9SO2800. 

Dichloroprop has been qualified “U” in associated samples OSSO3600, 08S03800D. 
OSSO3900, OSSO4100, OSSO4300, OSSO4400, and OSSO4500. 
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3.“. 

Dalapon has been qualified L1 U” in associated samples 08SO3400. 08SO3500, 08SO3600. 
08S03800,08S03800D,08S04100,08S04300,08S~00,08S04500,08S04600.and 
09SO2800. 

Method blank HBLKNJ (11/18/97) exhibited 2.4-DB, 2*4-D, silvex, 2,4.5-T, dinoseb. 
dicamba, and dalapon contamination at 0.53 ug/kg, 0.12 ug/kg, 0.022 ug/kg, 0.010 ug/kg, 
0.11 ug/kg, 1.5 ug/kg, and 0.72 ug/kg, respectively. 2,4-D has been qualified “U” in 
associated sample 08SO5 100. 

Silvex has been qualified “ U” in associated sample 08SO5 100. 

Dinoseb has been qualified “U” in associated samples 08SO4900 and 08SO5100. 

Dicamba has been qualified “U” in associated samples OSSO4800, 08SO4900, and 08SO5100. 

Dalapon has been qualified “U” in associated samples 08SO4900 and 08SO5100. 

All other associated results are non-detect or greater than 5X the blank concentration and no 
further qualifications were required., 

Method blank HBLKUN (12/12/97) exhibited 2,4-DB, 2,4-D, silvex, dinoseb, dichloroprop, 
and dalapon contamination at 4.9 ug/kg, 0.50 ug/kg, 0.080 ug/kg, 0.64 ug/kg, 1.0 ug/kg, and 
6.4 ug/kg, respectively. All of the above compounds except dichioroprop have been qualified 
r( U” in associated sample 08SO5000. 

Method blank HBLKUJ (12/18/97) exhibited silvex, dinoseb, dicamba, dichloroprop, and 
dalapon contamination at 1.8 ug/kg, 0.40 ug/kg, 1.4 ugikg, 6.5 ug/kg, and 1.8 ug/kg, 
respectively. Silvex has been qualified “U” in associated samples 08SO3700 and 08SO4200. 

Dinoseb has been qualified J U” in associated samples 08SO4000 and 08SO4200. 

Dicamba has been qualified “U” in associated samples 08SO3700 and 08SO4200. 

Dichloroprop has been qualified “U” in associated samples 08303700, 08SO4000, and 
08SO4100. 

-_ 
Dalapon has been qualified” U” in associated sample OSSO4000. 

All other associated results are non-detect or greater than 5X the blank concentration and no 
further qualifications were required. 
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SDG 0029s 

Method blank HBLKNJ (11/18/97) exhibited 2.4-DB. 2,3-D, silvex. 2.4,5-T. dinoseb. 
dicamba. and dalapon contamination at 0.53 ug/kg, 0.12 ug/kg, 0.022 ugikg, 0.010 ugikg. 
0.11 ug/kg, 1.5 ug/kg, and 0.72 ug/kg, respectively. Silvex has been qualified “U” in 
associated sample 08SO5 1OOD. 

Dinoseb has been qualified ti U” in associated samples 08SO5 1OOD and 08SO5200. 

Dicamba has been qualified “ U” in associated samples 08SO5 lOOD, 08SO5200, 09SO3300. 
09S02400,09S02500, 09SO2600, and 09SO2700. 

Dalapon has been qualified “U” in associated samples 08S05100D, 09SO2400, 09SO2600. and 
09302700. 

All other associated results are non-detect or greater than 5X the blank concentration and no 
further qualifications were required. 

Method blank HBLKOL (1 l/20/97) exhibited dicamba and dalapon contamination at 1.3 ug/kg 
and 15 uglkg, respectively. Dicamba has been qualified “ U” in associated samples 08SO2400, 
08S02800,08S02800D, 08SO2900, 08SO3000, 08SO3200, and 08303300. Daiapon has been 
qualified “U” in associated samples 08SO2400, 08SO2800, 08S02800D, 08S02900.08S03000, 
08SO3200, and 08SO3300. 

#- 

SDG 003 1 W 
-x 

Method blank HBLKSC (12/g/97) exhibited 2,4-D, siivex, 2,4,5-T, dinoseb, dicamba. and 
dalapon contamination at 0.012 ug/L, 0.042 ug/L, 0.028 ug/L. 0.0061 ug/L. 0.030 ug/L, and 
0.086 ug!L. respectively. 

2.4-D has been qualified “U”’ in associated sample 09G01401D. 

Silvex has been qualified “U” in associated samples 08GO1301, 08G01501, 09GOl501, and 
09G01601. 

2.4.5-T has been qualified “-U” in associated samples 08GO1501DL, 09GOl401, and 
09GO1601. 

Dinoseb has been qualified a U” in associated sample 08G01501. 

Dicamba has been qualified “U” in associated sampies 08GOl501, 08G0150lDL, 09GO1401, 
09G01401D, 09GO1501, and 09GO1601. 

--~ 
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Dalapon has been qualified “U” in associated sBinpies 08&1301, 09GO1401. 09G01401D. 
ogGo1501, and 09GO1601. 

All other associated results are non-detect or greater than 5X the blank concentration and no 
further qualifications were required. 

EouinmentIRinsate Blanks 

Equipment rinsate blanks are used to evaluate con taminants that may have been introduced through 
the sampling equipment or laboratory handling of samples. Equipmentkinsate blanks results are 
summarized in the following section. 

SDG 0001 W 

Rinsate blank U3ROOOOlRE exhibited silvex , 2,4,5-T, dinoseb. dicamba, dichloroprop. 
dalapon, and MCPP contamination at 0.084 ug/L, 0.047 ug/L. 0.019 ug/L, 1.2 ug/L. 0.60 
ug/L, 4.1 ug/L, and 120 ug/L. respectively. 

Silvex has been qualified “U” in all samples. 

2,4,5-T has been qualified “ U” in associated samples 09GOO102. 09600202, 09G00202D,, 
09600302, and 09GOO6OlRE. 

Dinoseb has been qualified “U” in associated samples 08GOO102, 08600202, 09G00102, 
09G00102DL, 09600202, 09GO0202D, 09600302, 09GOO501, 09GOO6OlRE, 09G00701, 
09G01001,09GO1101, 09G01201, and 09GO1301. 

Dicamba has been qualified “U” in associated samples 09GOOlP2, 09G00202D, 09G00302, 
and 09GOO6OlRE. 

Dichloroprop has been qualified “U” in associated samples 08G00102, 08600202. 09GOO102. 
09600202, 09600402, 09GOO501, 09GOO6OlRE, 09G00701, 09GO1001, 09GOllOl. and 
09GO1201. 

Dalapon has been qualified “U” in associated samples 08600202, 09GOO102, 09GOO102DL. 
09600202. 09G00202D, 09600302,09GO0501, 09G00701, 09GO1101, and 09G01301. 

MCPP has been qualified “U” in associated samples 09GOO102, 09GO0202D, 09600302, 
09GOO402DL, 09GOO501DL, 09GOO701DL, 09GOl IOlDL, and 09GO1201DL. 

All other associated results are non-detect, greater than 5X the blank concentration, or already 
qualified due to method blank contamination and no further qualifications were required. 

z 
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G OQLUY 

F&sate blank U3ROOOOlRE (in SDG OOOlW) exhibited silvex. 2.4,5-T. dinoseb, dicamba. 
dichloroprop, dalapon, and MCPP contamination at 0.084 ug/L: 0.047 ug/L, 0.019 ug/L. 1.2 
ug/L, 0.060 ug/L, 4.1 ug/L, and 120 ug/L. respectively. 

J--k . 

Silvex has been qualified “U” in associated samples 08600302, 08GOO402, OgG00501D, 
08GOO701, OSGOO801, 08G00801D, 08GOO901, OSGOlOOl, 08GO1101, and 09G00801. 

2.4,5-T has been qualified “U” in associated samples 08G00501D, OSGOO601, 08GO1001, 
08GO1101, 08GO1201, 09GOO801, and 09GOO901. 

Dinoseb has been qualified “U” in associated samples 08G00302, OSGOO402, 08G00501D, 
08GOO701, 08G00801, 08GO0801D, 08GOO901, 08GO1001, 08GO1101, 08CiO1201, and 
09GOO801. 

Dicamba has been qualified *‘ U” in associated samples OSG00501, 08GOO601, 08G00701, and 
09GOO80 1. 

Dalapon has been qualified “U” in associated samples OSG00302 and 08G00801D. 

MCPP has been qualified “U” in all samples except 08GO0801D, 08GO0801DDL, 08G01001, 
and 08GOllOl. 

All other associated results are nondetect, greater than 5X the blank concentration, or already 
qualified due to method blank contamination and no further qualifications were required. 

Rinsate blank U3ROOOOlRE (in SDG OOOlW) exhibited silvex, 2.4.5-T, dinoseb, dicamba, 
dichloroprop, dalapon, and MCPP contamination at 0.084 ug/L, 0,047 ug/L, 0.019 ug/L, 1.2 
q/L. 0.060 ug/L. 4.1 ug/L, and 120 ug/L, respectively. 

Silvex has been qualified “U” in associated samples 09SO1300, 09SO1900, and 09SO2000. 

2.4.5-T has been qualified “U” in associated samples 09SOO500, 09SOO600, 09SOO900, 
09S01000.09S01100,and 09SO14OODL. 

Dicamba has been qualified “U” in associated sample 09SO2000. 

All other associated results have been qualified based on higher results from other field or 
method blanks. 
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Rinsate blank U3ROOlOl (in SDG 0026W) exhibited silvex, dinoseb, dicamba, dichloroprop, 
MCPP, and MCPA contamination at 0.034 ug/L. 0.048 ug/L. 0.91 ug/L. 0.028 ug/L. 250 
ug/L, and 170 ug/L, respectively. Dinoseb has been qualified “U” in associated samples 
09S00600,09S00700, 09SOO800, 09SO1000, 09SOllOODL, 09SO1200. 09SOl300. 09SO1400, 
09S01400DL, 09SO1500DL, 09S01600,09S01700, and 09SO1800. 

MCPP has been qualified “U” in associated samples 09SOO500, 09SOO600, 09SOO700. 
09S00800,09S00900, 09SO1000, 09SO1100, 09SO1200, 09S01500DL, 09SO1600, 09SO1700. 
09S01800D,09S02000, 09SO2100, and09S02200. 

MCPA has been qualified “ U” in associated samples 09S00500,09S00500D. 09SOO800, 
09S00900,09S01000, 09SO1100, 09SO1200, 09SO1300, 09SO1400, 09S01400DL, 09S015100, 
09S015OODL,09S01600,09S01700,09S01800,09S01800D, 09S01900,09S02000, 
09SO2100, and 09SO2200. 

All other associated results have been qualified based on higher results from other field or 
method blanks. 

SDG 0026W 

Rinsate blank U3ROOlOl exhibited silvex, dinoseb, dicamba, dichloroprop, MCPP, and 
MCPA contamination at 0.034 ug/L, 0.048 ug/L, 0.91 ug/L, 0.028 ug/L, 250 ug/L, and 170 
ug/L, respectively. This is a field QC sample and the results were applied to the associated 
samples in other data packages. 

Rinsate blank U3R00201 exhibited silvex, dinoseb, dicamba, dichloroprop, MCPP, and 
MCPA contamination at 0.018 ug/L, 0.033 ug/L, 0.23 ug/L, 0.059 ug/L, 120 ug/L, and 520 
ug/L. respectively. This is a field QC sample and the results were applied to the associated 
samples in other data packages. 

Rinsate blank U3R00301 exhibited silvex, dinoseb, dicamba, dichloroprop, MCPP, and 
MCPA contamination at 0.03 1 ug/L, 0.011 ug/L, 0.20 ug/L. 0.17 ug/L, 520 ug/L. and 260 
ug/L. respectively. This is a field QC sample and the results were applied to the associated 
samples in other data packages. 

-_ Rinsate blank U3ROO401 was free of contamination. This is a field QC sample and the results 
were applied to the associated samples in other data packages. 

SDG 

R&ate blank U3ROOOOlRE (in SDG OOOlW) exhibited silvex, 2,4,5-T, dinoseb, dicamba, 
dichloroprop, dalapon, and MCPP contamination at 0.084 ug/L, 0.047 ug/L. 0.019 ug/L, 1.2 
ug/L, 0.060 ug/L, 4.1 ug/L, and 120 ug/L, respectively. 
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Silvex has been qualified d U” in all samples unless already qualified “ U” due to method 
blank contamination. 

2,4,5-T has been qualified “U” in all samples except 08S00900D unless already qualified “U” 
due to method blank contamination. 

Dicamba has been qualified “ U” in associated sample 08SOO900D. Dalapon has been 
qualified “U” in associated samples 08SOO900, 08S009OOD, 08501000,08S01300,08S01400, 
and 08SO3100. 

MCPP has been qualified "U" in associated samples 08SO1200, 08SO1400, 08SO1600, 
08SO1700, 08SO1900, 08302300, OSSO2700, andO8SO3100. 

All other associated results have been qualified based on higher results from other field or 
method blanks. 

Rinsate blank U3ROO201 (in SDG 0026W) exhibited silvex, dinoseb, dicamba, dichioroprop, 
MCPP. and MCPA contamination at 0.018 ug/L, 0.033 ug/L, 0.23 ug/L, 0.059 ug/L, 120 
w/L, and 520 ug/L, respectively. Dinoseb has been qualified “U” in associated samples 
OkOO900, 08SO1000, OSSOllOO, OSSO1200, 08S01300,08S01400,08S01500,08S01600, 
08S01700,08S01800, 08S01900,08S02200,08S02300,and 08SO2600. 

MCPP has been qualified “U” in all samples except those already non-detect for MCPP. 

All other associated results have been qualified based on higher results from other field or 
method blanks. 

--% i * 

SDG 0028s 

Rinsare blank U3ROOOOlRE (in SDG OOOlW) exhibited silvex, 2,4,5-T. dinoseb, dicamba, 
dichloroprop. dalapon, and MCPP contamination at 0.084 ug/L, 0.047 ug/L, 0.019 ug/L, 1.2 
ug/L. 0.060 ug/L, 4.1 ug/L, and 120 ug/L, respectively. 

Silvex has been qualified “U” in associated sample 08SO4900. 

2.4.5-T has been qualified “-U” in associated samples 08SO3400, OSSO3500, 08SO3700, 
08S03800,08S03800D, 08SO4200, 08S04600,08S04800,08S04900,08S05000,and 
08SO5 100. 

Dinoseb has been qualified “U” in associated samples 08SO3400, 08303500, 08SO3600, 
08S03800.08S03900, 08S04100,08S04300,08S04500,08304600,08S04800,and09S02800. 
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Dicamba has been qualified “U” in associated samples 08SO4700 and 08SO5000. 
,. ,/ , 

Daiapon has been qualified “U” in associated samples 08303700, 08SO4200, 08SO4700. and 

08SO4800. 

All other associated results have been qualified based on higher results from other field or 
method blanks. 

Rinsate blank U3ROO301 (in SDG 0026W) exhibited silvex, dmoseb, dicarnba, dichloropropI 
MCPP, and MCPA contamination at 0.031 ug/L, 0.011. ug/L, 0.20 ug/L, 0.17 ug/L. 520 
ug/L, and 260 ug/L, respectively. 

Dichloroprop has been qualified “U” in associated samples 08SO3400, 08SO4800, and 
08304900. 

MCPP has been qualified “U” in associated samples 08SO3400, 08303600, 08303800, 
08S03800D,08SO4100,08S04300,08S04400, andO8304700. 

MCPA has been qualified “U” in associated samples 08SO3600, OSSO3700, 08303800, 
08SO4200, 08S04400,08S04500, 08SO4700, OSSO4800, andO8SO4900; 

All other associated results have been qualified based on higher results from other field or 
method blanks. 

Rinsate blank U3ROOOOlRE (in SDG OOOlW) exhibited silvex, 2,4,5-T, dinoseb, dicamba., 
dichloroprop, dalapon, and MCPP contamination at 0.084 ug/L, 0.047 ug/L, 0.019 ug/L, 1.2 
ug/L. 0.060 ug/L, 4.1 ug/L, and 120 ug/L, respectively. 

Silvex has been qualified “U” in associated samples OSSO2400, 08SO2800, 08S02800D, 
08SO2900, 08S03000,08S03200,08S05200,09S02300,09S02400,09302500,09S02500DL, 
09SO2600, and 09SO2700. 

2,4,5-T has been qualified “U” in associated samples 08SO2400, 08S02800D, 08SO2900, 
-_ 08SO3000, 08S03200,08S03300,08S05100D,08S05200,09S02300,09S02400,09302500, 

09S02500DL, 09SO2600, and 09302700. 

Dinoseb has been qualified “U” in associated samples 08SO2400, 08502800, 08S02800D, 
08S02900,08S03300,09S026OO,and 09SO2700. 

Dalapon has been qualified “U” in associated samples 08SO5200, 09SO2300, 09SO2500, and 
09S02500DL. 
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MCPP has been qualified “U” in associated samples 08SO2400. 08S02800D. 08SO2900. 
08S03200,08S05100D,08S05200,09S02300,09S02400,09S02500DL. and 09502600. 

All other associated results have been qualified based on higher results from other field or 
method blanks. 

- / 3 

Ri.nsate blank U3ROO401 (in SDG 0026W) was free of contamination. No qualifications were 
required.. 

SDG 0031W 

R&ate blank U3ROOOOlRE (in SDG OOOlW) exhibited silvex, 2.4.5-T. dinoseb. dicamba. 
dichloroprop, dalapon, and MCPP contamination at 0.084 ug/L, 0.047 ug/L, 0.019 ug/L. 1.2 
ug/L, 0.060 ug/L, 4.1 ug/L, and 120 ug/L, respectively. 

Dinoseb has been qualified *‘U” in associated samples 08G01301 and 09GO1401. 

Dalapon has been qualified “U” in associated samples 08G01501 and 08GOl501DL. 

MCPP has been qualified “U” in associated samples 08GO1501, 09G01401, 09GO1401D, and 
09G01601. 

All other associated results are non-detect, greater than 5X the blank concentration, or already 
qualified due to method blank contamination and no further qualifications were required. 

Field Source Blanks 

Field source blanks are used to evaluate contaminants that may have been introduced through site 
conditions. Field source blanks are typically prepared in the field (on-site) as opposed to a trip 
blank which is typically prepared at the laboratory and shipped with the cooler. Field source blanks 
results are summarized in the following section. 

SDG 0001 W 

Source blank U3YOOOOl exhibited silvex, -, 7 4,5-T, dinoseb, dicamba, dichioroprop, daiapon. 
MCPP, and MCPA contamination at 0.027 ug/L, 0.00024 ug/L, 0.013 ug/L, 1.1 ug/L, 0.069 
ug/L, 1.1 ug/L, 110 ug/L. and 120 ug/L. respectively. 

MCPA has been qualified “U” in associated samples OSGOO102, 08600202, 09600302. 
09GOO402DL, 09G00501DL. 09GOO701, 09GO0701DL, 09G01101, 09GOl lOlDL, and 
09GO1201DL. 
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All other associated results are non-detect, greater than 5X the blank concentration. or ahead\ 
qualified due to method or field blank contamination and no further qualifications were 

required. 

G 0025W 

Source blank U3YOOOOlRE (in SDG OOOlW) exhibited silvex, 2.4,5-T, dinoseb. dicamba. 
dichloroprop, dalapon, MCPP, and 1MCPA contamination at 0.027 ug/L. 0.00024 Q/L. 0.013 
ug/L. 1 .l ug/L, 0.069 ug/L, 1.1 ug/L. 110 ug/L, and 120 ug/L, respectively. 

Dichloroprop has been qualified “ U” in associated samples 08600302. 08GOO501, 
08GO0501D, 08GOO601, 08GOO701, 08GOO901, 08GO1001, and 08G01101. 

MCPA has been qualified “U” in all samples except 08600302. 

All other associated results are non-detect. greater than 5X the blank concentration. or already 
qualified due to method or field blank contamination and no further qualifications were 
required. 

SDG 0026s 

Source blank U3YOOOOlRE (in SDG OOOlW) exhibited silvex, 2.4,5-T, dinoseb, dicamba. 
dichloroprop, dalapon, MCPP, and MCPA contamination at 0.027 ug/L, 0.00024 ug/L, 0.013 
ug/L, 1.1 ug/L, 0.069 ug/L, 1.1 ug/L, 110 ug/L, and 120 ug/L. respectively. All associated 
results are non-detect or have been qualified based on higher results from other field or 
method blanks and no further qualifications were required. 

SDG 0027s 

Source blank U3YOOOOlRE (in SDG OOOlW) exhibited silvex. 2.4.5-T. dinoseb, dicamba.. 
dichloroprop, daiapon, lMCPP. and MCPA contamination at 0.027 ug/L. 0.00024 ug/L. 0.013 
ug/L. 1.1 ug/L, 0.069 ug/L, 1.1 ug/L. 110 ug/L, and 120 ug/L, respectively. Dichloroprop 
has been qualified “U” in associated sample 08SO2600. All other associated results have been 
qualified based on higher results from other field or method blanks. 

Source blank U3YOOOOlR.E (in SDG OOOlW) exhibited silvex, 2,4,5-T. dinoseb, dicamba, 
dichloroprop, dalapon, MCPP, and MCPA contamination at 0.027 ug/L, 0.00024 ug/L, 01.013 
ug/L. 1.1 ug/L, 0.069 ug/L, 1.1 ug/L. 110 ug/L, and 120 ug/L, respectiveiy, however, all 
associated results have been qualified based on higher results from other field or method 
blanks and no qualifications were required. 
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Source blank U3YOOOOlRE (in SDG OOOlW) exhibited silvex. 2.4.5-T, dinoseb. dicamba. 
dichloroprop. dalapon, MCPP, and MCPA contamination at 0.027 ug/L? 0.00024 ug!L. 0.013 
ug/L, 1.1 ug/L. 0.069 ug/L, 1.1 ug/L. 110 ug/L, and 120 ug/L, respectively. Dichloroprop 
has been qualified “U” in associated samples 08302400, 08S02800D. 08SO2900, 08SO3000, 
08S03300.08S05100D, 08SO5200, 09302400,09S02600, and 095’02700. 

MCPA has been qualified “U” in associated samples 08802400, 08SO2900, 08SO3300. 
08S05200.09S02300, 09302400,09S02500,09S02500DL,09S02600, and09302700. 

All other associated results have been qualified based on higher results from other field or 
method blanks and no further qualifications were required. 

STJG 0031W 

Source blank U3YOOOOlFE (in SDG OOOlW) exhibited silvex! 2.4,5-T, dinoseb, dicamba, 
dichloroprop. dalapon, MCPP, and MCPA contamination at 0.027 ug/L, 0.00024 up/L. 0.013 
IQ/L. 1.1 ug!L. 0.069 ug/L, 1.1 ug/L. 110 ug/L, and 120 ug/L, respectively. 

Dichloroprop has been qualified “II” in associated samples 08GOl501, 09GO1401, and 
09G01401D. 

MCPA has been qualified “U” in associated sample 09GO1501. ‘.-x 

AI! other associated results are non-detect. greater than 5X the blank concentration. or already 
qualified due to method or field blank contamination and no further qualifications were 
required. 

5.4 Comparabiiity 

The laboratory used standard analytical methods for all of the analyses. The method detection 
limits were below the contract required quantitation limits, therefore, the comparabihty was 
considered acceptable. 

-- 

5.5 Completeness 

There were no rejections of data in the herbicide analyses. The percent of valid data is 100%. 
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PARCC Criteria Summary Table 

SDG Number Precision Accuracy Representativeness Completeness Comparability 

OOOlW Acceptable Acceptable Acceptable Acceptable ’ Acceptable 
w/qualification w/qualification 

0025w Acceptable Acceptable Acceptable Acceptable Acceptable 
w/qualification w/qualification 

0026s Acceptable Acceptable Acceptable Acceptable Acceptable 
w/qualification w/qualification w/qualification 

0026W Acceptable Acceptable Acceptable Acceptable Acceptable 
w/qualification w/qualification 

0027s Acceptable Acceptable Acceptable Acceptable Acceptable 
w/qualification w/qualification w/qualification 

0028s Acceptable Acceptable Acceptable Acceptable Acceptable 
w/qualification w/qualification w/qualification 

0029s Acceptable Acceptable Acceptable Acceptable Acceptable 
w/qualification w/qualification w/qualification 

0031w Acceptable Acceptable Acceptable Acceptable Acceptabie 
w/qualification wiqualifrcation 
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Appendix C, 

Summary of Detections I; 

c - 2.1 

Analytical Results 
Study Area 8 

Remedral Investigation, Operable Unit 3 
Naval Trammg Center. Orlando, Florida 
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Appendix C. Table C - 2.1 
Summary of Detecftons in Soil Analytical Results 

Study Area 8 

Remedtal Investlgafion. Operable Unit 3 
Naval Tralnrng Center. Orlando, Florida 

Background SCG for RBC ’ for 
Sample ID Screening ’ Restdentral Sort ’ Restdential Soil 08B01001 08s00900 08S00900D 1 08SOl 

Sampling Date i I 
2.4 5-TP (Sifvex) 
2.4.5-T 
2.4-D 
2.4-W 
Dalapon 
Dichloroprop 
Dinoseb 
MCPA 
MCPP 
Inorganlcs, mglkg 
Aluminum ; 2068; 
Antimony ND. 
Arsenic 10 
Barium 87’ 
Beryllium 0.09; 
Cadmium 098 ’ 
Cal&& 25295: 
Chrotiium _ 
Cobalt 

1 461 j 

I 
ND; i 

Cqpwr 4 I 
Iron I 712[ ! 
L&d 14ii : 

810000’ 
760.000’ 
110000’ 

610.000’ 
19oooooj ; 

3800 , . 
43oooi 
38000 

77.000 I 

i 75000 1 

261 
0.8 

5.200’ 
0.2’ 
37’ 

NDi 
296’ 

4700 

1 ND 

N*I 
500) 
370 

23 
1500 
390 
350 
490 

23006 

2.300.000in 
6300001n 
78,OOO’n 
39000 n 

78,000 n 

1 ~-NO! 
630.000’rl ’ 
780,OOO’n ] 
780,OOO;n : 
630.000 ,n 

201J 88 J 
9.7 J 22 J 

I 
I 

2300 J I 350001 J 

5800 6680 
42 J 4.6 J 

30.5 J 
, 

78.0001n 
31ln 

0 43) 
5.500.n 

22ooc 

lll( 

54.3 J 
30.7 J 7.1 
53.7 j IO.' 

08SO1400 
12-Nov-97 

. 
..-- .- 

16 J 

08501500 
12-Nov-97 

127 93 i 

2.i j 

! 

10,’ 
13 

4.i 
5 

iii 

i. 
1240 

5. 

iJ 
d 
s 

108 J 
216 

6.4 j 
O.bS j --. 
0.41 J 

SSJ _ : ._ 
0.19 J 

ii. 
257 
66. 
3i. 
0.1 

i 
1 -- 

16.; 
2. 

26 

‘NA 
NA 

Nd 
ii4 

1 
i ,-ii 

)J 

i 

1J 

08SO1300 .- ---- 
12-Ncy97 .- - 

. --- 

26000 J 

__.- .._. 
64.7 . . . 

3.8 J 

_ - 

1.6 J 

0.65 J ~. _. _ _ 
0.15 J 

NA 
NA 

08501200 
i2-Now97 

36 J 
SS j . 
~. 
41 J 

1600 
1.6 j 
6.2 j 

36.9 j 

is - 

_ ..~ 
208 

49.3 J _--- - 
1230 J _-- 

156 
iS.6 j -- . 
0.58 J _ - -- 

2.1 J 

122 J 
23 ._- .-- --. 

137 J _ 

NA - _ ~. 
NA 

08SO1100 
12-Nov-97 

13 J 

1940 

3.1 .i 
28.4 J 

0.07 J 
13000 

5.4 
0.17 J - .- 

478 J .-. - - .- 
37.3 
18.5 J .- - .- 
0.1 J .--- . 

0.88 J 

_.---- 
3.8 J ._ - .-.- -.. 
2.4 J 

-. 
~_._ 
NA 
NA 

_. 
Manganese 
MS&~ 
Nit&i 
Selenium 

8.1 ; 
OOfi I 

I 4.4 j 1 ; 

sib% 
! 0.95/ 1 

1.81 I - 
Vanadium 

1 
- 3.1; 
zinc t 

_ . 
General Chemi$q mglkg 

i 17.2i 

i. -&& 
ND _ ~.--.- 

Total Organic de&n N61 

087 J 
38100 

11.4 
0.76 J 
25.5 .i 

6446 J 
337 
146 J . 

0.47 J 
8.i J 
4.2 

45 
iii J 
764 j 

_.- 
NA 
NA 

0.87 J 
38000 

ii 
0.38 J 
24.6 J 

4740 j 
353 
130 J 

0.48 J 
iii .i _. -. 
3.2 
3.8 J 
6.4 J ._ _ 
808 J 

. .._.-. - 
_ !I!!! 

NA 

0.3f 

il. 
ii, 

ii 
i2. 
0.1’ 

i. 

160jn 
39 n 

1000000 
390 n 

4,700 n 
3,lOOjn 

23,000/n 
4001 

1.600.n 
23 n 

1.600 n 
390 n 
390 n 

, 

27! 
10901 4 

i 



Appendix C, 1 c - 2.1 
Summary of Detections in soil Analytical Results 

Study Area 8 

Remedial Investigation. Operable Unit 3 
Naval Tramrng Center, Orlando. Florida 

I / Background SCG for RBC ’ for 
08s02200 
12-Nov-97 

08502300 
12-Nov-97 

-.. 

45 J 

17 J _.. 
44 J 

ii j 

i5 j . 

_.. -- 
42 J 

110 
i3 j 

_. 

.~ 

3J 
5.3 J 

25 

0.79 J 

1.9 .i 
0.41 J 
O.ii J 

ii j 

0.27 J 

0% J ?13 J 

08SOl 
12-No> 

08501900 _-- ~-- 
12-Nov-97 

08s02100 -- __--.-- 
12-Nov-97 

_ ._. _ _ 

!3 
10 J 

6.5 .i 
5.3.i 

1.6 j 

IJ 

0.63 .i 

08s02000 ~- __--. 
12-Nov-97 

0.12 J _.~ 

0.53 J 
S.i j 

0.72 J 

OBSOI 
IP-Nor 

I Sample ID] Screenir]g ’ Residenbal Soil ’ Residenlial Soil 08501502 

-. __ .- Sampling Datei 
Semivolatile Organlcs, uglkg 
Acenaphthylene 
Anthr&&e 

! : 670,000’ , * 
I I 20.000.000~ 

Benzo(a)anihracene ! 
tienzo(e)pyrene ._.. - 
Eenzo(b)fluoranthene 
Benro(g,h,i)perylene 
Benzo(k)fluoranihene 
tjs(2-Ethylhexylj@h~halale 
Butylbenrylphthalate 
darbazoie 
Chrysene 
pi-n-butylphthalate 
Dibent(e.h)anlhracene 
Fluoranthene 
Indeno(l,2,3xd)pyrene 
Phenanthrene 

7.800.000 rl 
87lC 

3.100.0001n 
870 c 

2.300.0dO n 
Pyrene 
Pesticides/PC% uglkg 
+I’000 
!?‘:!?PE 
4.4’-DOT 
AJdrin _. ._- 
alpha-BIG 
alpha-Chlordane 
Arockwl26b __-... 
beta-EM 
delta-BHC 
oietirin . _. 
Endosulfan i I~- .--. ._ 
Endosulfan II 
Endosulfan sulfate 
Endrin 
-.. -. 
Endnn aldehyde . 
i%ndrin ketone - ._. 
gamma-BHC (Lindane) - 
gamma-Chlordane ._._ -- ..- 
Heptachlor -’ 
Heptachlor ep&i+~~ _.._ -. . . -- 
Methowychlor _ - 
Herbicides. udkg 

1.400’ 
I * 
/ I 1001 
, * 1,400; 

1 

i j 

14.000 
14,000 I 

46,000’ 
’ i 15.000.000j I 
I 
I 1 42,000; 

: I 140.000 j 

: 7.300.000, 
1001 

2.900.000; 

I ; 1400! 

! ’ 
1.700,000~ 

! s 
2.200.000~ 

I 

2.300.000!n 
23.000.000 n I 

87O’C 
87 c 

870 c 
2300000 n 

8,700 c 

2.300.000 n 

2,706 c 
1,900 c 
1,900 c 

38 i 
100 c 

1.600 c 
3io c 
350 c 
350 c 

i 40 c 

I 390000 470,000 n 
390000 4i0,dOO n 

i ND 4+O~Oj I n 
2_3pOJn 

23,000 n 
ii,000 n 

490 c 
1.600 c 

Ii0 c _ 
70 c 

390j00 n 

13-Feb-98 
1 

NAi 
NA 
NA 
NA 
NA 
NA 
NA 

NAI 
NA 
NA 

NA/ 
NA’ 
NA 
NA 
NA 
NA 
NA 

08SO1600 
12-Now97 

63 J 

120 .i 
110 J 
330 J 
120 J 
3io j 
ii J 

250 J 

160 J 
150 J 
64 .i 

280 j 

40 J 
22 .i 

1200 D 

14 J 

ii .i 

NA 
NA ..~ 
NA 
NA 
NA 
NA 
NA 
tiA 
NA 
NA 
NA 
NA 
NA 
riA 
NA 
NA 
NA 
NA 
NA . . 
NA 
NA 

2.i 
i.: 

! I 

Psg4 3 Of 14 
ou3-2 XLS I PfJs 
7/l/98 



Appendix C, Table C - 2.1 
Summary of Detections in Soil Analytical Results 

. Study Area 8 

Remedral Investtgation. Operable Unit 3 
Naval Trarmng Center. Orlando, Florida 

_.-~. -- -_ _..~ 
12-Nov-97 IZ-Now97 ..- ~.- - .--.- 

--. _ .__ 
694 1100 

99.u j 10.1 j 
32.6 J 15.6 .i 

I 
gackground SCG for RRC ’ for 

Sample IDA Screening ’ Rwdential SolI ’ Residantlal Soil 
Sampling Datei 1 

2.4 5-TP (Silvex) . 
2,4,5-T 
i,4-0 , i i 
2,4-h .I 

/ 
Dalapon I * 
l%chioroprop . 
Dinoseb , 
MCPA 
fviCPP 

i ! 8 / 
4 4 

Inorgar&r, mglkg 
I 

Alur&num i 4 

Antimony 
; 2$ : 

Arsenic 10’ 

610000’ 
760.000' 
110000; 

61O.OGO 
19GGOOG~ 

38001 
43000’ 
380001 
77.000) 

63G.GGO’n ’ 
78G.OGO;n : 
760,00O(n j 
63G.OGOjn i 

2.3GG.OGOjn 
6300GOjn 1 
78,OOO;n 
39GOOln I 
78,OOOln 

1 78.000 n , 
31 n 

lt3arium 01 
I Beryllium 

Cadmium 
Calcium 
dirromium 
COiXlli 

cop&& 
Iron 
ierii _- -_.. 
Meng+se 
Mercury --.- 
Nickel 
Selenium 
Silver 
Vanadium 
‘;-- 

i!lnc __-_ _. -..-. ..---.. 
Geneml Chemistry, mslke 
Iron Oxide ___ _- . ..-.. 
Total Organic Carbon 

0.09; 
0.98j 

25295; 
4 6; 

NIli 

:;:I 
14.51 
811 

I 
1 
I 
I I 
1 
I I 

1 

75OGO! 

26 I 
08 

5,200; 
0.21 
37. 

ND’ 
290’ 

4700 I 

0.07' 
4.4 

I 
O.SS[ 

1.6' 
3.if 

N?i 
ND; 
5001 
3701 

231 
1500( 
3901 
390 i 
490 

23000 

5.500L 
160 n 
39 n 

1OGOGOO’ 
390 n 

i 4.700 n 
3,100 n 

23,000 n 
ib0 

I.600 n 
23,n 

1,600 n 
390 n 
i90 n 
550 n 

23.000 n 
i 

30( 
Fit 

ij 

I! 
36.? 

G8S”‘“G” “9” ” 
ii-NoG8i 

06602000 
I Z-No+97 ._. 

_ 
_ .- -. 

..__.~ _ 
26000 J 

122 3‘3.i j 

3.5 j i.P j 

iii 
,. -.- 

1.8 J 

_-- 
87.2 J 

iii 8.9 

_. _ 
0.19 J 0.05 J .~. _ 

i.i J 0.37 J __ ..- -.- 
0.26 J 0.19 J 

-i-J/i - ..- 
NA 

-._ 
NA _.. 
NA 

G6SOiBGG 
IZ-NO”-97 

24000 J 

. 
2190 

6.3 j 
19.3 J 

.--. 
0.55 J .-_ . 

19900 
14.6 
0.29 J __ 

7.9 J 
982 J 

- 3i.i 
37.9 J 
0.13 J 

1.6 J 

16.5 j 
3.1 J 

NA _.- 
NA 

08s01700 
IZ-Nov-97 

14 J 

319d 

6.6 J 
40.6 J 
0.45 
O.jl J 

41706 
2i 

O.i6 J ..~ 
16.6 J 
962 j 
&ii 
iii J . -- 

0.16 J 
2.5 .i 

ii j 
&ii j 

_.^ 
NA _.- 
NA 

06SO1600 
1 Z-Now97 

2240 

06s01502 
13-Feb-96 

NA’ 
NAi 

NA/ 
w 
NAj 
NA 
NA 
NA 
NA 

NA 
NA 
NA’ 
NA/ 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
iiA 
NA 
NA 
ti 
NA 
NA 
NA 
iiA 

155 J ND 

6.2 J 
25.5 J 

63200 
10.7 

6.0 J 
5i6 J -- 

25.2 
iii J 
o.is j 

i.j J 

4.2 j 
4.5 j 

NA _.- 
NJ4 

0.35 J 
28500 

5.6 -. 

11 J 
601 J 

26.3 
17 j 

0.53 J 
ii J 

6.8 .i 
2.6 J 

NA 
NA 

--- 
88.3 ,_-. . 
0.31 J 
34.2 J -_--- -- 
1690 J 
Si.S ._- - 
24.8 J --- 
0.21 J 
3.9 J 

iii j 
25 

106J 

_.- 
NA 
NA i 

P&w4004 
cnJ52 XLS I Pss 
711148 



Appendix C, c - 2.1 

Summary of Detections in Analytical Results 
Study Area 8 

Aemedral Invesligation. Operable Unit 3 
Naval Tratning Center, Orlando. Florida 

r 
I 

i Background SCG for RBC ’ for 

Sample ID: Screenmg ’ Residenlial Soil r Resldenbal So11 06502400 

I Sampling Date] 
Semivolatl!e Organlcs. ugfkg , 

17.Now97 

i 
i 

._ 

j 

.i 

J 

- 

I8SO: 
I ~-NO . 

i 7oi 

7. 
a.! 
i.: 

i., 

08302900 . - _-.. 
17-Now 

iJ 7; 

4.’ 
O.i! 

5 

0.7 

i! 

0.2: 

I 

i 
I 

j 

i 

- 

3302002D 
,3-Feb-98 _-_- 

NA 
NA 
NA 
NA ~.. __- .- 
NA 
NA ..- 
NA 
b&i ..- 
!!A 
NA 
NA _ 
NA 
NA 
NA -..- 
NA 
NA _.- 
FIA 

_-- - 
NA 
NA _.- ~. 
NA 
NA 

NA 
NA _.- 
NA 

NA 
!!A 
NA _.~ 
!!A 
NA ..- 
NA 
&i 
NA 
ihi 
NA 
NA ..- 
NA 
NA 
NA 

I 

08SO2802 - --.. -- 
13-Feb-96 - - --- 

NA 
NA ..- _.- 
NA -. -- 
NA _-.. .- 
NA _~ _.-. 
NA 

!!!!! 
NA _.- 
NA 
NA 
NA 
NA 

- NA’~ 
NA _._ 
NA ..- 
NA 
NA _ 

_ !!A 
NA ..- .-- ~. 
NA _.- 
NA _.- 
NA 
NA 
NA 

NA 
NA 

ii!! 
NA 
NA -- 
NA . _.- 
NA 

I?! 
NA _. 
NA 
NA 
NA 
N/i 

06~02600 06S028OOD _ _ ~. - - _. 
17-Now9i 17-Nov-97 

-. 
..~ __.. ~. --- 

97 J 120 J 
110 J i2iS.i 
180 ii 250 j 
47 J SS .i 
Si j 

_.~. - 
250 J 

52 j 

_... .-~ 
120 J 130 J 

49 .i .-_. 
l7OJ $a! 
6iJ ” 130 J 

140 J --- e.50 j _.. - 

7.i SJ _ _ -. - 
8.1 J 8.2 J _. ._.~ 

__.~ ~-I- 
4.1 4.1 -..- 

-. --- 0.42 J 0.39 J 

__ 

1.5 J i.5 J ._-..- 

1 

3.2 J ii j 

-~- 0.14 J 0.12 j 

_. .~ 

OBSO2600 08502700 
14-Nov-97 14-Now97 

I 

I 

59 J 
I 

110 J 
40 J 140 J 
9i J 230 J 

ii J 
ii J 230 J 
j7 J 

16SO2500 ’ G 
I ’ 

I 

I 

/ 
I 

~-NO! v-9 

9’ 1 J 

21t )J 

1‘ 
4.: 

0.6: 

02 

i 
I 
1 

7J 

Acenaphthytene 
Anthracene 
Renzo(a)anthrawne 
Senzo(e)pyrene 
Senro(b)Ruqranthena 
ijenro(g.h,i)perytene 
Renro(k)fluoranthene 
bis(2-f%ythexyl)phthalate 
Sutylbenzylphthalate 
Carbarole 
Chrysene 
Di-n-butylphthalate 
Dib&(a.h)anthracene 
Fluoranthene 
Indeno(i ,2.3-cd)pyrene 
Phenanthrene 
Pyrene 
PesticideslPCBs, uglkg 
i.C-Dtjb 
4.4-DDE 
4,4’-6DT 
titdrin 
alpha-SHC _ 
alpha-Chlordane _ _ ̂  - .-- 
Aroclor-1260 _ - _. .- 
beta-BHC .__.... -.--- 
della;SHC 
Dieldrin 

. 
I 
i I 670,000: : 

/ a 
20.000,000’ 

1.400’ 1 , 
100’ I 

i I 
i ! 
! : 
I : 42.000; ; 

! 
140.000, 

I 1 7.300,000, ; 

I . 100: 

; : 

2.900.000~ j 
1400: 

! 
1.700.000’ : 

I 2.200.000~ i 

I 
4500’ i 
3000; ; 
3lOOj 

601 
200’ 

2.300.0001n : 
23.000.000~n ; 

670/C ! 
87ic 1 

87oic ; 
23000001n j 

16000000 n 
32000 c 1 

87.000,C 
7,800.OOOjll i 

67jC 1 

2.700jt 
l.,9OO’C 
1.900 c 

36 c 
100 c 

1.600 c 
320 c 
350 c 
so c 

40 c 
470,000 n 
470,000 n .- ._.-. 
47p.1000 n 

23,000 n 1 
23.000 n 1 

I 

14 
14 J 

0.29 J 

2.1 j 

I 
S.i j 

3.; j 
i.3 .i 

s.ti 

I 
! 

140 J 

69 J 
87 J 

Ii0 J 

2.4 J 
10 
i0 J 

ZJ 

_ 

0.59 J 

-2.L 

610 J 
52 j 

58 j 

i 

-. 
_- 

.- 
0.45 J 

I 

i 

i 
i 

i 

i ?!I .’ 
390000 _---. ~. 
390000 

I i 
..@ ,i 
23000 -- .- 

f I / 
23OOClj 

I N-F?1 ; 
800/ j 
8001 I 
200’ ! 
IOOj j 

j8oii-q 1. 
I 

_ .~. 
Endosulfan I 
Endosulfan II ..- 
Endosulfan sulfate 
Endrtn .. 
-- --; - .-_ -. 
Endnn aldehyde 
End&t ketone ..__._ . . ._ ;~ - 
gamma-S% (~tndane) 
gamma-Chlordane 
Heptachlor 

.~- : Heptachtor &oxide . . ._.- .- 
Melhoxychlor 
Herbicides, uglkg 

PagbSof14 
ou3-2 XLS I PBS 
711198 



Appendix C, Table C - 2.1 
Summary of Detections in Soil Analytical Results 

Study Area 8 

Remedial Investlgalion. Operable Unit 3 
Naval Tralncng Center, Orlando, Florida 

)BS02800D ~. ..--- 
1 ?-Now97 .__. 

( 

r 
44 .i 

4.5 j 

974 
4S.j 

7 r 
RBC ’ for 

Residenllal SolI 08502400 / 08302500 08302600 
17-Now97 / 12.Nov-97 14Nov-97 

I 
I 

Background SCG for 

Sample ID! Screening ’ Residential S?il ’ 
Sampling Datei 1 

i.4 5-TP (silvex) 
2.4.5-T I 
2.4-D 
i.4.00 .: 

dalapon 
4 
1 

Dichioroprop i : 
Dinoseb 
MCPA 
MCPP 
Inorganlcs. mglkg 1 
Aluminum 2080 I 
Anlimony ND: 
Arsenic 1 0’ 
Barium 87’ 
Beryllium 009; 
Cadmium 098: 

08503000 
ll-Now97 

- 
1.6 J 
ii.i 

3.2 J 

^. 

_..- -.. 
159 _- 

t.21 
2j . 

-- 
1.5 J 

~._. 
0.22 J 

iJA 
NA 

08802800 
I j.ti0v-ii 

D8S02802D 08SO2900 __.___. -_ .-. -. ~. -- 
13-F&-98 l?-NW-Q? ~--_ -. ~--. 

NA 
NA _.- 
NA Zi j 
NA SO .i 
NA _- 
NA 
NA -- _.- 
NA -. -- 
NA ~. 

~-_- 
NA 1960 
NA ii.4 J 
NA 41.2 _.- 
NA 
NA 
NA -_- 
fw i . _._ 
NA _._ 
NA __ _ 
NA 
iii 
NA _.- 
NA 
NA 
i&i 
NA -.. 
NA _ _.. 
NA 
i&i 

31.5 .i 

5.9 
103000 J 

i1.i 
2.6 j -..- 

26.5 
2690 

408 J 
106 

3.6 J 

2.i J 
iiii j 

4ee 

08802602 __~-_ .-- 
13-Feb-98 

NA 
NA -_. 
NA -.- 
NA -_- 
NA _- 
NA 
NA _.- 
NA 
NA 

F;IA 
NA ..- 
NA 
NA 

!!!! 
NA 
NA -_. ..- 

_ !!A 
NA 
NA 
i&i . ..- 
NA .-- 

__ NA 
. NA __- 

NA _._ 
NA _..~_.- 
NA 

!!.! 
NA 

1 
_-- 
153 J _-_- 

5260 

08SO2700 
14-Nov-97 

4.3 J 13 J 
8.7 J 3.9 J 

179 680 

57.6 

0.42 J 
99so 

i.i 

3.5 J 
12 J 

0.i.3 J 

15 

9.8 J 
28j J 
3i.i - 
15.6 J 
0.09 J 

0.6 j 

i.i J 
330 J 

23.2 
il.7 J 
o.iZ j 
0.94 J 

0.45 J --- . 
0.82 J 
i25 .i 

ifi J 
i.i 

_ ._ 
NA 
NA 

610000’ 
760.000’ 
110000’ 

610.000’ ’ 
1900000’ . 

3800’ a 
43000; ’ 
38000 
77.000’ 

75000 
26’ 

0.8’ 
5.200’ 

02’ : 
37’ 

ND; 

2901 1 
4700: 

ND’ ’ 
ND’ 
500: 
3701 

23/ 
15ooj 

390 j 
3961 

630.000’n 
780,OOO‘n 
780,OOO’n 
630,OOO’n 

2.300.000’n 
630000’n 
78,OOO:n 
39000 / n 

78,OOOj” 

?&OOO[n 
31 ‘n 

2 2jJ 
14jJ 

1100 
ii J 18iJ 

13.4 12.8 0.43) / 
7.5;J 5.500jn 

160jn 
39,n 

1000000~ 
3901n 

4.700jn 
3.100/n 

23,OOOjn 

I 

36.91 
I 

8.31 

4ooj ; 
3521 

10/J 

9.9 J 
67.1 
0.49 J 

7.1 
27500 

130 
055 J 
70.5 j 

2120 J 
541’ 

NA 
, iiA 

11.7 J 10.7 j 

0.77 J 
25200 J 

7 -. 

9.1 
1520 _._ 

344 J 
31.3 

5.i j 

0.96 J _. --.. 
23400 J 

6.i --..-~. 
~. _- 

9.5 
4760 

379 J --- 
31.2 _.. 

._- 
2.3 J 

0.52 J _- _. 
2.6 J --- 
710 

0.64 J 
2.4 J --- 

833 

NA __- 
NA 

tii 
NA 

I Calcium 
Chromium 

25295; 
461 . 

1 ND; 
I 4.1; 

712’ 
145’ : 

/ 81: 

i Ii 
O.O?! ’ 

4.4 
0.9s 

16 
31 j 

Coball 
copper 
Iron 
Lead ~__ 
Manganese 
Mercury 
Nickel 
Selenium 
Silver 
Vanadium 

. . 
ND ND NA 
Nd iid i4A 

Page00f14 
OlJ3-2 XLS I PBS 
711190 



Appendix C. 
Summary of detections in Shl Analytical Results 

Study Area 8 

Remedial Investigation. Operable Unit 3 
Naval Tralmng Center. Orlando, Florida 

I 
’ Background 

Sample ID j Screenil 

SCG for RBC ’ for 

n9 ’ ; Residential So11 ’ Residential Soil 08503100 08303200 

i I 
I I 

2.300.000in 
23.000.000jn I 

“;;I; ( 

870 c ; 
2300000 n i 

8,700 c , 
46,000 c I 

16000000 n ; 
jzooo c ; 

87,000 c j 
7.800.000,n , 

12sNow97 j 17-NOI t-9 

i 

7 
D8S03 ~_..._ 
14-No 

ii.5 -- 
32 _ 

i. 
0.8 

18SO: __- 
14-No 

08SO3~ 
14-No\ 

08303600 _ 
14-Nov-97 

38S03800D . 
14-Nov-67 

360 J 
370 ii 
520 ..- 
260 J _... 
210 J 

390 j 

59 J 
610 
2id J 

i3 j 
500 

2.5 j 

ii.79 J 

0.77 j 

068 J 

5.i 

5j 
6 

I Sampling Date/ 
Semivolatile Organlcs, uglkg 1 
Acenaphihylene 
Anthracene 
&nzo(a)anthracene ’ 
Benzo(e)pyrene _ -. 
Be?zo(b)fluoranthene 
Eento(g.h,i)perylene 
8enzoik)fluoranthene 
bis(Z-Ethylhexyl)phthalale 
Butylbenzylphlhalate 
Carbazole 
Chrysene 
Di-n-butylphlhalate 
Dibenz(a.h)anthracene 
kluoranthene 
Ipdenp!l~Z13-cd)pyrene 
Phenanthrene 
Pyrene 
fiestlcldes;PCBs, uglkg 
i,+-ijDb 
4,4-d& 

4,.4’-00T 
AIdriG 
alpha-tit-K 
alpha-Chlordane 
AK&X-1 260 
beta-BHC 
&la-BHC __ .__.. 
Dieldrin -. 
indosutfan I 
Endosulfan II __- - .._- 
Endosulfan sulfate - .._ 
Endrin _ ~... . 

: Endrin aldehyde _ _ _. . 
Endrin ketone 

‘-:--- 
gamma-BHC (Lmdane) _ . - 
gamma-Chlordane 
Hept&hlor 

I 
I 
! 670.000; ] 

I 20.000.000 / 

1 
1.4ooi ’ 

1001 ; 

I [ 

1,400 j 

I i 

14.000~ ; 
14,OOOj 1 
48.0003 i 

: 15.000.000~ j 

, 
i I 

42,000, , 
140.000i , 

7.300.000 

i I 100; 

i 2.900.000] 

i ; 1400 

i / 
1.700.0001 
2.200,000 

; 1 i 

i i 45ooj 

i I 3000 : 

/ 
31001 

58803500 
14-Nov-97 

- 

i 

i 

J 

J 
.i 

.- 
D 

j 
J 

0 

17-Not 

8. 
78 

i.i 

1 

i. 
i 

r-9i 

S.i 

ij 

(1 

8j 

1 

J 

j 
.i 

-. 

D 
j 

42 

i 
. 

i 

i 

580 
300 
230 

ib _.~ 
540 _ ~. 
270 ._. 

48 --. 
580 .~ 

- __ 
0.53 _. - - 

4.2 

0.87 

, 
87’~ 

3.100,OOO n 
8701~ 

2.300.000 n 
2.300.000 n 

2,700 c 
1,900 c 
1.9OO~c 

38;~ ; 
1ooc I 

1,800 c 
3id c 
350 c 
350 c 

40 c _.. 
470.000 n 
470.000 n 
470,9fp n 

23.000 n 
23.000 ti 

23.000 n 
49b c 

1.600 c 
j4o’c 
7ojc 

390.0001 n j 

780 DJ 
460 J 
450 

49 J 

I 
3700 0 

I ii j 
ii J 

2% j _.. 
130 J 

296ob 
6SO.b 
130 j 

i I 

601 
200 

I 800 900 i 

600 
23OtiO 

i0 
~9oooil 
390000 

ND . ..-- 
i 23000 

25006 

9 JI 
4 

5J 

9 

L 

05 
2. 

3J 
8J 

1 

j 

NO! 

I 8dd, 
I so0 I 

200; 
t Ido; : 

380000; : 

1 LHerbicides, q/kg 

P49970(14 
ow-2 XLS I Pas 
711198 



Appendix C, Table C - 2.1 
Summary of Detections in Soil Analytical Results 

Study Area 8 

Remedial Investlgatron, Operable Unit 3 
Naval Trarnrng Center. Orlando, Florida 

- 

08803700 ..- _.-. ..- 
14-Now97 

_ 

5.i j - 

3.6 J 

471 

4.7 J 

_ 

78600 
is 

3.4 J _.~. 

.12.4 

_~ I- 
2.7 J 
383 J -... 

_ _._ 
NA _ __. 
NA 

Background SCG for RBC ’ for 
Sample IDi Screening ’ Residenttel SolI ’ Residentral Soli 08503100 08503200 

Sampling Date; 
2,4 5-TP (Silvex) 
2.4,5-i 

I 
I 

2,4-D 
2.4-08 
Daiapon 

i 
f 

Dichloroprop 
Dinoseb I 

: 

/ 

610000’ 
760,000’ 
110000’ . 

610,000; ’ 
1900000’ . 

3800: 
43000: ’ 
380001 ; 

77,oooj j 

I 5 
75000’ 

26: 
08: 

5.200; 
0.2, . 
37’ I 

ND: : 
2901 ] 

4700 
ND’ ] 
ND/ 
500’ 
370; 

23’ 
I 

1500; 
I 

12-Nov-97 : 17-Nov;97 
630,OOO’n ’ ] , 

3850 ._ _- 
14-N( 

. 

I8SO: .- 
14-N 

_. 
591 

I 

_- . . 
3680 

4. 

s. 
34 

1 
ni. 

i. 

til 
ii1 - 

08803800 .- ---- 
14-Now97 ~.._._ --- 

_- _- _~. 
14 J ~~-. ~... 

710 

6.1 J 

_-- . 
42700 

4.5 j .~ 
..~ 

__- .-_. 
372 
18.6 
25.8 

2J 

ti 
NA 

08SO3500 08SO3600 
ii-tiov-Gi 

.~ ~- -- 
14-Nov-97 

1570 ill 

51.9 
19.4 J 

5.6 
4.3 J 

08303400 
14-Nov-97 

55 J 

j770 

90 
44.9 J 

i 

-3.2 
168000 - . 

65.7 J 
1.j j 

ii.5 
4690 

190 
414 
i.1 J 

9j 
3.4 
4.5 j 

ii.1 .i 
io40 j 

_.- 
3.5 

61200 
29.1 J _. -.- 

0.3 J -_- 
23.4 _ - _. 
2230 

121 -- - 
66.7 

3.1 J ..~ 

4.i 
5.9 J 

460 J 

_. - _-_ ~. 
NA NA _. _.- ._ 
NA NA 

08SO3300 
17-Nov-97 

3.2 J 
i.5 J 

919 
O.is; J 

0.1 

92J 
4.7 J 

MCPA 
MCP’P 
InorganlcS, mglkg 
Aluminum 
Antimony 
Arsenic 
Barium 

i 
I 1 
I 

5 
I 2088; 

ND 
IO’ 
8 7’ 

009 
098’ 

25295; ; 
461 
ND’ ’ 
_: 

4.1 

I 712; ; 
1451 I 
8.11 ; 

I 
007; 

4.4 1 
0.9si : 

1.8 , 
3.1 

17.q ; 

I 
ND ND 
ND ND 

630OOOin : 
78,OOO’n 
39000jn 

78.000/n 

78.000/n 
3l;n 

0 43jc 
5.500 n 

,601” 
39’n 

1000000 
390 n 

4.7001n 
3,lOO’n 

23.000 n 
400 

1.600 n 
23,n 

1.6001n 
390In 
390jn 
550 n 

23,ObO n 

105 
I 

39.2 J 
2.3jJ 

1.5 

2.6 

12.6 J 
240 J 
8.i 

5.4 J 
31000 J 

187 

2.5l 
4.2 J 

14900 J 
j.6 

7.1 
174 

12.4 J 
10.8 

0.16 .i 
i.2 j 

iiA _. 
NA 

.--- 
0.37 J --~. 

17500 
5.5 3 

11 _-- 
347 ---- 

43.2 
9.5 

. 
0.4 J -_- . 

0.69 J 

._ 

NA ~..___ 
NA 

Beryllium 
Cad&urn 
Calcium 
Chromium 
Coball 
Copper 
iron 
iead _.. 
Manganese 
Mercurj 
Nickel 
Sklenium 
&i&r venaiium 

-:- - .- 
Zrnc _____ -- -~-. 
General ChemiFtry. mglkg 

-- 7’ 
iron Onde . . ..-- -- 
iotai Organic Carbon 

PwJe0of14 
ou3,2 xcs I PBS 
711188 
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Appendix C, Table C - 2.1 
Summary of Detections in Soil Analytical Results 

Study Area 8 

Remedral Investrgatron. Operable Unit 3 
Naval Trarnrng Center. Orlando, Florida 

Background SCG for 

Sample ID Screenrng ’ Resrdenltal Sort ’ 
RBC ’ lor 

Resrdentral So11 08SO4000 08SO4 100 
14.Nov-97 14.Now97 

630,OOO’n 1 , ; 

08894802 
13-Feb-98 

NA 
NA 
NA 
biA ..-. 
NA -- .- 
NA 
NA ._. .- 
NA ._- .-. 
NA 

_.. 
NA _._. 
NA 
ki 
NA 
NA 
NA 

!!A 
NA 
NA -_- .- 
!!A 

NA 
ia _._ 
NA _.- 
!!!I 
NA _.- 
NA .-~ 
NA 
NA 
NA 

L 

08304700 08SO4800 __ _- .-- ._ _.-- .-.. 
M-NW-97 14.Now97 _. _ - 

15J - __- .- 
20 J ~. .-. .~~ ~. - 
13 J 35 
35 J 28 J 

_.. .- _ 
48 J 
ii j 

08SO4200 ot3so43oo 
14-Now97 14-Nov-97 

i5 J 
7.1 J 

20; 237t 

2.2 J 

27300 

142 - 
2.7 

076 J 

.._ 
NA 
NA 

Samplin9 Date: 
610000’ 

760.000’ 
110000’ ’ 

610,000’ : 
1900000’ 

38001 ’ 
43000; ’ 
3806Ol ’ 
77.000’ . 

75000; 
26: 

08 : 
5.200 : 

0.2; 
37 

ND’ 
290: : 

4700! 
ND’ 
ND! j 
go! 

370: ? 
23: 

1500: : 
390: 
390’ 
490’ 

23000’ ’ 

2.4 5-TP (Silvex) 

2.4.5-T 
2.4-D I i 2 

i.4-De I 

ftalapon i * 
lichtoroprop I f 
linoseb 
dCPA I 
UCPP i 
norganics, mglkg 
Uuminum 2088 
kntimony ND’ 
Arsenic 1.0; 
3arium 8.7 
Beryllium . / 009’ 
Cadmium 0981 
Calcium 25295; 
Chromium , 4.81 : 
Cobalt ND 
Copper 

, 
4.1’ ] 

IfOil 

bad / !! 
712 
14.5 

Man9anese i 
I ‘311 ; 

‘dercuiy , 0071 , 
Jickei 4.4 1 
jeleniuti 0.95 
her 18. 
danadium 31; 
!inc ! 172; ’ 
jeneml Chemistry, mglkg 

roil oxide ND _ . ---- 
rotal Organic d&on 

1 j 
ND ! 

56 .i 

2900 665 1860 

11.7 11.6 14.8 6.2’j 1 66.6’ 
18.1 J 8.6 j 12.3 j 24.7 j 19.5 .i 

-. .- 
3 i.6 i.9 _. _.. .~-- 

-- 30900 38000 35400 
63.3 J 21.5 ---’ J 11 J ij 20.3 J 

-- -- 
- ._-. . 0.53 J 0.4 j 0.6 J .~--- _ .~ 

27.8 ,18.5 16.8 J ..__ --. ii.7 ..-. _ __ - . _. -- -- ~- --- 
1390 1140 909 1170 .~. --- 3090 ,- - __- ~- _-.._ -.. __ . _ 

20.6 40.7 15.9 163 72.6 
. . 

- 
..~ _- - _ ~. _. -._ - --. 51.2 24.6 89.8 ii.2 i3i 

__-_. 
--.-.- 

0.47 J 0.64 J 0.51 J - -_~. _ -. ._. - .-- 5.4 J 2 J .?.’ J 4.5 j 4.4 j 
is i.i 

1.1 J 2.2 j O:z J 2.5 j - 
4.9 J 2.4 .i 5.2 J 4.6 J _4! j 
__.. ---- 162 J 325 j 296 j 

__ _ 
NA NA NA N,i EjA _ 
iG-- Ejii j& idA NA 

7E.OOO;n 
I 

; 216; ] 1 83i 

I 

I 
dJ 2! 
5.3iJ 1 10.i I 

31;n 
0.43,c 

5.500jn 
160ln 

i 

i I 39!n 
looooooi 1 334000 I 

390in ; 
4,700 1 n i 

11.715 
0.51 J 

3,lOO’n 
23,600 n i 

j I 
967 

400 

1,60On! 24 
23in 

1.600’n ’ 2.2 J 
390jt-t j 
390!n ’ 

j 

556]n 18.61 

23,OOOjn 1 ( 

486Ot 

9.d 
0 2! 

11.: 
2051 
40. 
45.1 

1: 
2.2 
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Summary of Detections b I Analytical Results 

Remedral Investrgatron. Operable Unit 3 
Naval Trarnrng Center, Orlando, Flonda 

i; 

-T- 
Background SCG for RBC ’ for 

I 

6SO5601 ._ _. - - - 
0-Feb-96 

__- 
140 J 

i.i 

-.. 
59J 
ii j 

6.6 J 

0.24 J 
j.6 J 

ms05401 _ ._ _. .- -- 
I O-F&96 

38805501 
IO-Feb-96 

50 J 
62 j 

._- - 
110 J 
170 J 

iti j 

i2 .i 

93 J 
iii .i 

_- - 
43 J 

Si .i 

Ji .i 

ii0 J 

..- _. 
160 D 

ii J 

7.7 J is 

i.4 .i 
1.2 j 

ir 

a.; 

_-. 
0.54 J 

0.22 J 
2.i J‘ 

0.24 J 

0 
i Sample ID Screenrng ’ Resrdenlial Sorl z Residentral Soil 0&3s04900 OESO5000 / 08SO5002 

Sampling Date] 
Semivolatile Organic% uglkg 

670.000. 

’ i4-Nov.97 ; 14-Now97 j 13-Feb-96 

I I 

1 

NA/ 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
ithi 
NA 
NA 
NA _. 
NA 
NA 
NA _~. 
NA 
N/i 

06s05200 05805301 ._ 
14-Nov-97 

._. -..- ..- 
IO-Feb-98 

--.. 

120 J 
42 j 

110 J 

320 j _-- _ 
120 J --- 
260 J 

SS j 

39S05100D 
i4-Nov-Iii 

0.31 J 

_. 
10 . . 

0.69 J 

_ 

ii 

.^... 

08s05100 
14-No\ r-97 

NA 
NA 
NA _. _ 
NA 
NA 
NA 
NA _ ._. 
NA 
NA 
NA __- 
NA .- 
NA .-- 
NA 
NA _.- 
NA 
NA 
i&i 
NA - -.. 
NA _.- 
NA -.. _-.-. 
NA ~~--. 

2,300.OOO’n 
23.000.000’n 

46,000 c 
16000000 n 

32000 c 
67.000 c 

7.800.000 n 
I 

e7 c 
I 

3.100.000/n 
670 c 

I 

I 
2.300.000 n 
2.300.0OO~n I 

2.700;~ 1 
I 

1.9001c I 
1,900 c ( 

30c , 
IOOC i 

1.600 c ’ 
320 c 1 
350 c ! 
3501c i 

\cenaphthylene 
Mhracene 
tienzo(a)anthracene 
Benro(a)pyrene ’ 
ijenzo(b)fk.rbranthene 
t?erizo($@erylene 
tienro(k)fluoranthene 
bis(2Xihylhexyl)phthalate 
6utylbenrylphthalate 
Carbazole 
Chrysene 
Di-n-bulylphlhalate 
Dibenz(a.h)anlhracene 
Fluoranthene 
Indeno( 1.2,3-cd)pyrene 
Phenamhrene 
Pyrene 
Pesii@eslPCBs. uglkg 
4,4’-DDD 
4.i’-DdE 
‘4.4WDT 
Aldrin 
alpha-EIHC 
alpha-Chiordane 
&o&r-i260 . . ..- 
beta-BHC 
delta-BHC 
Dieldrin 
Endosulfan I 
Endosulfen II 
&rdosulfan sulfate 
Endrin 
En&in aldehyde _. 
Endrin ketone _ - 
gamma-BHC (Cindanej - .~ _... -..- --- - 
gamma-Chlordane . __.-- 
Heptachlor _ 
Heptachlor epox!do _. ._ _ . 

.Me!hoxvchlor 
-..-..:..z - 

Herbicides, q/kg 

20.000.000’ 

I 1.400: 
100: * , . 

i ! 

1.4ooj ; 
14,000 
14,000 I ! 

I 
: 45.000~ 1 

I s 15.000.000 i 
42.000! 

; 

1 
I 140,000/ 

’ 7.300,000 I 
100: 

2.900.000: * 
/ 14001 : 

1,700.000~ : 

I 2.200.000; ; 

37:J 1 
36/J i 
86/J 

&iS J 
39 J 

45 J 
I 

59’J 

7flJ 

36 J 
96 D 
2i J 

I 

12 

! 

310 J . 

ii j 
700 
160 J _--. 
130 J ._- ._. 
460 

.O.ji .i 
i.5 j . 

,. 

i.5j 

0.33 J 

..- 
0.02 J __... 
0.23 J 

i.4 J 

0.58 J 

1.4 J 
5.i j 

iii 

/ 

..- . 
56 J 

Si J 
3ii.i -. 

83 J 

_ -- 

1.2 J 

ij _ 

1J 

. 

i . I I 
: 4500: ; 

i 3000’ , 

i 

I : 

3100; 
60, 1 

I ; 200; : 

, I 
800: ! 

i : 900; . 
600! 

iJ 

i 

ii 

I.! 

101 

i0 

b.5 

5. 

31 

dl 

4, 

1 

23000’ 
70’ i 

390000’ ; 

j 

j9b0001 : 

; 23000 
Ntij : 

I 
i 

i ; 

200! j 
1OOj ( 

! ! 360000~ -1 

40 c 
470,000 n 
ffy.ooo n 
470,000 n - 

ijipo n 
23,000 n 
23,000 n 

490 c 
1.600 c 

ii0 c 

?lC 
390,ooO~n 

_ 

-L 
-1 
I i 

Pe!J.llOl14 
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Appendix C, 
Summary of Detections in 

c - 2.1 
Analytical Results 

Study Area 8 

Remedral Invesbgalron. Operable Unit 3 
Naval Trarnrng Center. Orlando, Flonda 

Background SCG for RBC ’ for 
Sample fD Screening ’ Residential Soil ‘, Resrdential Soil 08SO5701 08905702 

I Sampling Date] 

Semivolatile Drganics, uglkg 
/ IO-Feb-98 & i v 

13-Feb-98 

08So6 
lo-Fet 

o8sosodl . ~. 
iO-F&-98 

1 

08306301 
i0-Feb-98 

__ .- 

si )J . . 

b.7 jJ 
ixi 6J 

2. 0 

0.2 3.i 

1. 

0&%6101 ._ -._- .__ 
IO-Feb-90 _. _ 

. . 

0.41 J 

0.47 J 

. 
0.11 J 

08s05801 
lo-Feb-98 

08805901 
lo-keb-%3 

5.4 J 

,.. 

$2 j 

_-- _. 
0.66 J 

ii.5 .i . . .._ 
0.64 J 

2.300.000~n : 14OlJ 
23.000.000 n 

87O]C 
540, 

1300: 
07;c i 1100 

870,C , 3700 J 
2300000’n 

8,700 c I 
46,QOOjc 

16000000~ n 
320001~ 

87,000 c 
7.800.000.n 

07 c 
3.100.000 n 

870 c 
2.300.000 n 
i.300,OOO n 

260 J 
3700 J 

54 J 

670.000; ; 
20.000.000~ 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
idA 
NA 
Nb; 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
Nii _.. 
NA .- 
f4A 
NA .-. 
NA -- 
NA 
NJ4 
NA .._ 
f4A __- 
NA _.- 

&enaphlhylene 
Anlhracene 
8enzo(e)anlhracene ‘! 
Bento(a)pyrene 
Benzo(b)fluoranlhene 
6enzo~g.h.i)peryfene 
Benro(k)fluoranthene 
bis(2-Eihylhexyl)phthalate 
f3utylbenrylphthalate 
Carbarole 
Chrysene 
Di-n-butylphthalale 
Dibenz(a.h)anthracene 
Fluoranthene 
Indeno(l.2.3-cd)pyrene 
Phenanthrene 
Pyrene 
PerticideafPCBs, uglkg 
4.4’.bDb 
4.&-DDE 
i.4’-DDT 
Aldrin 
$pha-BHC 
alpha-Chlordane 
&or-1260 
beta-BHC ._. 
delta-BHC 
aieldrin 
Endosulfan I 
Endo&lian II 
indosulfan sulfate 
End& 
En&in sIdehyde 
En&in ketone _ _- 
gamma-BHC (Linda&) -...- - 
gemma-Chlordale 
Heptachior 
ii i’ .&iT &-W&I , ,ap.a,., -r-.. -- _ . ..- 
Methoxychlor ... _ _ _ 
Herbicides, u@g 

7.300.000’ 
100’ 

2,900.OOO 
i 

I ’ 
14001 

: I 1.700.0b0 

I : 2.200.000 

! I 45001 
3000; 

260 J 
1900 

280 J 
2600 

460 J 

2600 

11 J 
4.2 J 

I 

0.19 J 
I 

0.29 J 

4.2 J 

6.3 J 

3.2 J 

I 6ilJ 
I 

2.700/c 
1,900 c 
1.900 c 

I 38,~ 
1001c 

1.800 .c 
320’~ 
350 c 
350 c 

40 c 
470,000 n 
4oio.doO n 
i76j6d n 

23,000 n 

?V!? p 
23.000 n 

490 c 
1.600 ,‘: 

14oic 

-.. i- 
io C 

390,000 n 

2% IJ 

6d 
5. 
2J 

j.i 
id 

i. 

i. 
ii 

iJ 

2J 
-Ii 

: r 
I 3100j 

I 
! 1 

900’ 
i%O e , 

23000 t 

1 j 3900&i 70 1 
390000 . I 

NDt 

I i 
23000’ 
23000 

’ : 
/ I 

rio 
800 
800 

/ 2q 
! 

! i 
lOOi 

/ 380000 i 
’ , 

I I 
1 

Pape 13 0114 
ou3-2 XLS I Pm 
711198 



Appendix C, Table C - 2.1 
Summary of Detections in Soil Analytical Results 

Study Area 8 

Remedial Investlgatlon. Operable Unll 3 
Naval Tralnrng Center, Orlando, Florida 

Background SCG lor RBC ’ for 
Sample ID Screenrng ’ Residential So11 * Resdential Sort 08SO5701 

Sampling Date 1 
2.4 5-TP (Silvex) 
2.4.5-T 
2,4-Q 
2.4-C% :: 
Dalapon 
Dichloroprop 
einoseb 
tiCPA 
MCPP 
In&genics, mglkg 

/ 

Aluminum 
Anlimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iti 
Lead 
Manganese 
Mercury 
Nickel 

810000’ 
760.000’ 
110000’ 

610,000’ 
1900000’ 

3800: ; 
43000’ 
38000’ ; 
77.000 / I 

i i 
75000; , 

26 i 
0.8; 

5.200; i 
02 
37’ ; 

4gi / 

ND] i 
ND/ : 

630,OOO’n ’ 
780,OOO‘n 
760,OOO’n 
630.000:” 

2.300.000’n 
630000’n 1 
76,OOO;n 
390001” ; 

78.000/n i 

lo-Feb.98 
0 33’5 

1.9’J 
23iJ 

120/J 

2086 
I 

ND’ 
10’ ; 
8.7: 

009’ : 
0.98’ 

25295‘ 
4.6: 
ND 
4;li ; 
7121 / 
14 5; 
8.1 

007’ . 
4.4: ’ 

15jJ 

I 

68OOjJ 

2181 

49iJ 

390in j 
4.70Ojn / 
3.100 n 

23.060 n ! i 

; 

400: , 
1.6001n 

23ln : 
1.600jn i 

3901” I 
390,r-r i 
ssq n 1 

23,000/n 1 
I ! 

0.95 J 

500; 
3701 

23; 
15001 
3901 
390, 

4901 
230001 

i 
ND1 

2.0 J 
306 J 
15.9 

]Selenium 

1.1 J 

;Xi j ;I 
I , 

08505702 j 08SO5801 
i 1,Fee98 j lo-Feb;98 

NA i 

I NA I 
NA 
NA 
NA 

j 

NA 
NA 
NA 

NA 9130 
NA 16.3 J 
NA 2.9 J 
NA 23.2 J 
NA 25 
NA 2.5 J 
NA 
EjA 8.5 J 
HA 
NA 17.4 J 
NA 1260 J 
NA 902 
NA 
NA _. 
NA 6.i J _. 
NA 

nn 
NA S.i j _... 
NA ii.4 J 

06505901 
lo-Feb-98 

1.7 J 
2.S j 
13 J 

310 J 
iti J 
4i 

08s06001 
lo-Feb-96 

16 J 
i.8 J 

i.5 j 

62 .i 

32000 j 
iGob j 

_..~. 
10000 J 

ii80 
ii.6 j 
8.7 

31.1 .i 

is.6 

i.5 J 

0.00 J 

6.i 2.3 j 

ii .i 
1760 J _-- 
266 .- 

2.6 J ._^-- _ . . 
75.1 J 
19.9 

i.ci j 

-_. 
5.9 - -.. 

3J 
79.3 J 

_ . 
2.1 J 

1.1 J 
0.72 J 

fj& NA 
NA NA 

08SO8101 
lo-Feb-98 

0.25 J -. 

_~_. 
100 J 

43 J 

9400 J --...- 
7900 J 

_-. 
781 

3.4 
2.4 J 

0.41 J 

i.S j _-- -.. 
0.48 J 

-_- 
NA 
NA 

OESO6201 .-.--~ -. 
lo-Feb-St 

5.i j 
13 J . _~. -_ 

100 J 

28 J 

_.-- 
1tOOO J _ -..- - 
3700 J 

65.6 

i.4j 

1.7 J 

1.5 J 
S?i j 

2.8 

NA 
i4A 

06SO6301 .- ..-- -- 
IO-Feb-96 

0.2 J 

_ -. 
07 J 

~.~ __ 
14 J 

3200 J 

3.3 
11.7’5 

0.61 J 

17.7 

ii.3 
305 J 

iS 

0.17 _ 
1.5 .i 

i.5 J 
0.76 J 

NA 
NA 

J8SO63OlC _ --- 
io-Feb-96 

0.9 J _ 
1.9 J 
ii J 

i.6 j 

16000 J 

361 

0.66 J 

14.5 

ii.i 
352 .i 

22.6 

0.34 
1.4 J 

2J _ ..- 
0.66 J 

NA 
NA 

Pagm140(14 
OU3-2 XLS I PBS 
7N98 

i 



Appendix C, c - 2.2 
Summary of Detections in Grobtdwater Analytical Results 

Study Area 8 

Remedial Invesbgations. Operable Unit 3 
Naval Tratnlng Cenler. Orlando, Florida 

WELL ID, OLD-08-01 j OLD-08-02 OLD-68-03 OLD-08-04 T OLD-08-6 OLD-08-68 _. 

08G00601 -_ _.~ 
23-O&97 

. _ 

_-_ 
0.22 J _. -- 
0.57 J 

6.28 .i 

OLD-68-65 

OEGOO402 
22-OCI-97 

_.. 

0.02 J - ._ 
0.18 J 

76.4 

28900 
i.$ j 

1.3 J 

,_- 16.4 

3J --_.. 
9940 

27 

OEGOO302 .._ 
22-O&97 

0.6 J 

640 J 

Pnmary Rf3C’ for Tap 
Water ! 08G00102 , 

5 I 
22-Ocb97 

I 

Background ’ 
Identifier : Screening 
Sampling Date 
Semlvolatile Ofganlcs, ugll 1 -_. _ ; ; 
Naphlhelene -. 
PesticideslPCBs, ugll 

~.~‘-DDT 

DEGOO: -_ -._ 
23-0~1 

-~ 

i 

!Oi 
97 

25 

0.01 J 

0.0; J 
0.01 J 

0.1 J 0.01 j 
0.05 .i 0.09 IJ 

796 J 

3.7 J 
133 291 

25.1 
104000 

i.i 

6.7 
1.i 

10800 

ii.8 

J 
J 

1 

FDEPG 

6.8:o 

61 n 
290 n 

1100 n 
290 n 

7 6.1 n 
ND 18 n 
NOi 37 n 

ND 37.000 n 

Y 

15 n 
50 0.045 c 

2.000 i,800 n 
ND 1.000‘000 
1001 iSO n 

NDI ?.gOO n 
1.300 1,500 n 

ND 11,000 n 
15 ri 

ND 736 n 
100 730 n 
fib ._- glp)g 
ND 396.022 
Nfj 260 n 

ND’ 
ND] : 

.! ND ND 
ND‘ ND! i ND 

\ 

0.1;c 
0.05lSl 

0 1:c 
0.3151 

2iP 
0.1 jst 

7o;p 
ND! 

2oo!p 
ND/ 

100~~:~ 
ND 

1 
2001s 

6lP 
SO’p 

2,000 p 
ND 
100 p 
Nd 

1.000 s 
300 s 

15 p 
50 s 

ioo p 
Nd 

lso.odo p 
49 St 

1.500jn 

8 

,.k$ 
0.0042’~ 

220 n 
11 n 
11 n 

I 
I 31.4 : 
j 36.8303 1 

7.8; ] 

5.4; 
1.227 j 

4, 
17 

ND 
I 

“.4&J 
lE,jZ?2 

206 

I Nij, 

23-O&97 __._ 
-. 

_ 

0.1 J 

ST.7 
11.6 j _---- . 

33200 _._ 
1.8 J 

1.2 J 

__- - 
160 

_ .._- 
11200 

3i.2 

deita8HC 
bieldrin 
Endosulfan sulfate 
l%drin 
Endrin aldehyde 
Herbicide;, ug/L 

2,i-D 
i.4-tiB 
Delapon 
dichloroprop 
Dinoseb 
fviCPA 
MCPP 
Inorganlcs. ugn 
Alutiinum 
---v - 
Anbmony . 
Arsenic -.... 
Barium 
Calcium 
Chromium 
Cobalt 

+w=r 
Iron 

l7.S 
11.3 -_.-- 

33100 

2.3 

--. 
0.96 

. . 
162 

11200 

NA 
NA 

.^. . 
oetietii Chemistry, m$l. 
Total Organic Carbon 

Psgelofl 
OU3-2 XLS I P8GF 
711198 



Appendix C, Table C - 2.2 
Summary of Detections in Groundwater Analytical Results 

Study Area 8 

Remedial Investigahons. Operable Unit 3 
Naval Tramtng Center, Orlando, Florida 

I WELL IO OLO-08-08 I OLI 

DEG01201 08FOl201 -- -. -- _-_-~ -- 
23-O&97 23act-97 

NA 

NA _._ 
NA - . 
NA 
NA ..- 
NA 
N/i 

_.~ . 
0.08 J 

-.. 
-. - 

_ 

NA 
NA 
NA _.~ 
NA 
NA 
NA 
NA 

1450 _. 412 

ii.5 j 

_-. 
0.83 J 

i.i J 

i800 

il.6 

i8.i j 

0.is j 
&SO 

51 

4.2 J 

8.47 
b 

2.6 j 

NA 
NA 

si 
I 

18-09 

08FOO901 
22-o-A-97 

~-- - 
NA _.. _.- ~. -. - 

NA -.~ .- 
NA 
NA _.. 
NA 
i&i 
l&i 

NA .- 
NA 
NA _.- 
NA 
NA 
NA 
NA 

252 

‘..:,, Be.9 - 
4.9 j- __.-.~- .- 

43300 
1.3 J -. . 

._.~ -. 
410 

ii.3 --. 
-i.7 j -. __-. 

4720 J 

Pnmarv 
FOEPG FEDMdL 

RBC’ for Tap 

5 

Water i 08G00801 
22-act-97 I 

Background ’ 
Identifier Screening , 
Sampling Date 
Semivolatile Organlcs, ug/L 1 

Naphthalene 
~edlci&lPCBs, U&L 

I 

i0 18G0090 
X2-06-9 

0.08 2 
0.0s . 

~__ 
372 

117 

45600 

1.i . 
455 

18.5 

C EGO0801 0 
22-act-97 

0.11 J 
0.1; J 

6.66 j 

?iO,J 

I- 
NOi ) 

NO j 

NO I 
NOI ! 
NOI ; 

21 
jKI1 ’ 

I 

, I 

6 8;o 1 

, 
OljC : 

005:st 1 
, 
I 

0.1;c 
0 3’s.t 

I 27 
0.1jst I 

4,067’ 
4.1! 

I 
51 

31.41 
36.830; 

7.8: 
NO/ 
5.41 

1.227j 

4i 
171 

70;p 
NO; 
2OOjP 

ND1 
7:p 

lOOt$’ 

IL 
Sip 

56 p 
1 i.obo p 

NDI 
IOO’P 
NOI 

1.000~3 
30,js 

15 P 
50 i 

100 p 
NO 

160,000 p __ ~. 
49 St 

18,222/ 
ib.6i 

/ 
NOi ND I -- ! 
NOI : NO; 

-L 

. -.. 
._ _--~ --- 

0.02 J 

0.05 J 

1,500 n 
I 

0.2 c 
0 037 c 

0 0042 c 
220 n 

11 n 
II n 

7oi 

NoI 
200 I 
NO 

71 
NoI 
ND 

61 n 
290 n 

Ii00 n 
290 n 
6.1 n 
i8 n 
37 n 

NO 
6 

50 
2.d00 

NO I 

100 i 
No 1 

IjOO : 

NOI ; 
15’ 

NO 
Id0 

I i 
._. 
NO 
Nil 
ilb 

/ / 

37,000 n 
15 n 

0.045 c 
~?.po n 

1,000.000 
ii0 n 

2,200 n 
l.iOO n 

11.000~n 
i5 

7iO n __- 
730 n 

2!!.!?!! 
396,Q?_ 

260 n 

Nb j I 
ND’ ’ Nd] 

4.4’-DOT 
deita-BHC 
Oieldrin 
Endosulfan sulfate 
En&in 
Endrin aldehyde 
Herbicides, uglL 

2,4-D 
2.4-DB 
Oalapon 
Dichloroprop 
i%n&& ._ _- 
MCPA 
MCPP 
t&rginlc$ ug!L 
- -:- 
Alummuti 
Antimony 
----- :7 
Arsenic 
Barium 
Caicium ~... _ -. 
Chromium 
Cobalt 
Co&xx 
Iron 
Lead ___.. . 
Manganese ._._- -. 
Nikkei Pdiaiiium. 

Sodium 
Vanadium _~_ _--.- 
Geneml Chemistry, mgi ____- - .-, _ _~ .._- 
Total Organic Ca*n 
i&at Suspended Solids 

0.12 J 
o.iS J 

0.66 J 

122 

PDpZol3 
0~3-2 xLS I PBGF 
7lllw 



Appendix C. 
Summary of Detections in GroL. 

Study Area 8 

Remedial Investigations. Operable Unit 3 
Naval Training Center, Orlando, Florida 

OLD-W-I! 

08G01501 
5-Dee-97 

6.01 j 

T 

I 

.- 

‘1200 t% 

_-- 
1420 

OLD-6917 OLD-96-18 

08G0170t 06G01601 ___~._ -- --_.-. .- 
18-Feb96 19-Feb-96 

NA NA 

t3A -_. -- .- 
Pm. 
NA 
NA . .._ 
NA __. - 
NA 

NA 
NA 

fi4 
NA . 
NA 
NA 

NA _._ .- 
NA 

NA 
NA 
NA 

NA ..- 
NA 

. . 
NA 
NA 
NA . . . 
NA 

NA 
NA 
i&i 

-- - -. 
60.3 J 

98.8 

20 j 

.._-. 
07.3 J 

ii3 .i 

12.i j 

4.4 j 
10900 

4.4 j 

19.9 

550 

i.i 

5.4 .i 

ii.5 

OLD-w16 .~~..~ - _ .-- 

06G01601 ,__ --- --.. 
16-Feb98 . 

._ i+i 

NA 
NA -.- - 
NA 

!!a 
NA -.- 

_ NA 

_.- 
NA ^. -.- 
NA -. _.- 
NA 
NA 
NA 
NA 
NA 

.- -_. - 
454 

3.9 J 

-27.7 J 

._ 
i.ti j 

- _-.. 
580 

__..- 
164 _--. 

11.4 J 

3.5 J 

25.2 

. 
.._.. 
21.6 J _-~-. 

18100 

i.2 J 

ii j 

498 

1.3 j 
72.9 

5.9 .i 

28900 

35 

27.2 
13 

OLD-O&13 OLD-Off-14 

OBG01301 OBFO1301 OBG01401 

5-Oec-97 5-Dee-97 met-97 

I NA 
I 

0.2 c I NA 
0.037 i 0.01 J NA 

0.0042 c NA 
220 n NA 

11 n NA 
11 n NA 0.01 J 

0.i6 J NA 
0.3 .i EIA 

NA 
0.i j NA 

NA 660 j ijA 

NA 

.- -. 
1.4 J _-.. 

0.14 J 

2005 

Isid -- 529 
---- -.. 
1300 J 

66.2 71.1 
42.1 j 25.6 J ~. 

..- 12900 11400 

7.1 J 
39.2 J 

34200 

i.9 J i.5 J 

ii J 6.5 J __- 
447 293 

3.2 
148 94. i 

. .-- 
~. 

9.6 J 7.3 J 

2.3 J 

ii.5 j 

1730 J 

iii .-_..- .- 
172 _,.. - - - .- - 
5.8 J 

25 1.2 J 
-_ _- -. 

2.5 J 

_..- 
46.8 

20 

Pnmary REX’ for Tap 
FEDMdC i 

I / 

ND; ; 

Water 

1,500 n 

Background ’ 
Identifier ) Screening . I 
Sampling Date 
Semivoiatile Organic% uglL 1 . 
Naphlhaiene 
Pesticldes/PCBs. uglL 
~.~‘-DDT 
delta-BHC 
Oieldrin 
Endosulfan sulfate 
En&in 
Endrin aldehyde 
Herbicides, uglL 

2.4-D 
2,4-D0 

Dalapon 
Dichloroprop 
dinoseb 
MCPA *.. 
MCPP .._- 
Inorganics. uglL 
Alum&& 
Antimony 
Arsenic 
Barium 
Calcium . 
Chromium 
Cobalt 

Cpppr 
Iron 

i 

4,067 
4.1’ 

51 
31.4, 

36,630 
7.0 
ND 
5.4 

1.227 
4 

i7 
tid - 

v?oo 
18,222, 

20.6 

I 
ND I 
ND I 
ND ’ 
ND 1 

21 i 
ND / 

I 
61 n 

290 n 
ilO n 
290 n 
6.i n 

ii n 
37 n 

3j.090 n 
IS l-i 

0045 c 
2.609 n 

I .00d.~00 
160 n 

2,200 n _. 
1.500 n 

11,000 n 
i5 

75% i3 
730 n 

297.016 _._ 
396.022 _ -.-__ 

260 n 

FDEPG j 

6610 ; 

O.l/c 
o.o5/st 1 

O.ljC j 
0.3 S! , 

2/P / 
0 t/St / 

I 

I 

I 

7ojp 
ND: 

2001p 
ND 

7,p 
1000jst 

ND 

200 3 

6~ 
50 P 

I 2,000 p 
ND 
100 p 
ND! 

1,000 s 
300 s 

15’P 
Sb s 

io0 p 
ND 

160,OOt p 
49 si 

701 
ND 
200 
ND 

7 
ND 
ND 

ND 
6 

50 
2,000 

ND I 
100 
Nil 

1,300 
ND 
15 

ND 
100 . . . 
ND 
ND 
ND 

- -- ---. - - - 
Total Organrc Carbon iid 

ND 

PW3013 
oqz XLS I PSGF 
7/1f¶8 
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Appendix C, C - 2.3 

Summary of Detections in soil Analytical Results 
Study Area 9 

Remedial Inveslrgatron. Operable Unit 3 
Naval Training Center, Orlando, Florida 

09 

i 

ii 
0 
i 

i- 

I 

9SOO600 I ( 
Background SW for RBC’ for 

09SOO500 09S00500DI 09300502 Sample ID1 Screemng ’ Residential Soil ’ Resdential Soit , ,-Nov-97 : , r-Nov-g7 j ,7-Mar-ga 
0 , 

I I 
Sampling Date; 

Semivotatife Organics, uglkg . 
2.Methylnaphthalene 
Benzo(b)fluoranthene 
Benzo(k)flubranthene 
bis(2-Ethylhexyl)phthalete’ 
Di-n-uctylphthalate 
Fluoranthene 
Pyrene 
PerjticirjesfPCBs, ugM 

i 1 960,000’ 

I 
1.400; 

: 14.000~ 

] ; 

48.000/ 
1.500.000 i 
2.900,600 

I : 2.200.000 / 

3.100.0001n 1 
i I I 

a7o’c ! 
i , 

/ 
a.7001c ! 

46,OOOjC , 
I / 

1.600.000~n 1 
3.100.000jn i I i 
2.300.000 in ! 

NA I 
NAI 
NA 
tiA 
NA 
NA 
NA 

lSOl( 
-Nov 

is 
ii 
il 

ii 
0.51 

IJ 
I .i 

iJ 
1.i 

i 

i 
13 

i 
QJ 

58. 75 

l9SOO702 09sooaoo _ _ 
7-Mar-98 i I-Nov-97 

.~ 
NA 
NA _~_._ i- 
NA .._ 
NA -- 

NA -.. 
NA 
NA 

170 J 

)9500700 
I 1.Nov-ii 

ii j 

I-Nov 

1 
4 
4J 

5 

i6 J 

. 

1 

75 * 
15 .i 

rii 
$6 

-L tJA 

0. 
i 

22! ii . 

1 

1 

4600 0 

I 
2400’ C 

NA 
NA . 
NA 
NA -. . 
NA _.- 
NA 
NA .- 
NA 
NA _.- 
NA __- ~. 
NA .___ 
NA 
NA 
NA ___._ - ~.. .- 
NA 
NA .-.- 
NA _ _ _ - 
NA 

_.- 
1.9 
14 J 

j 
i 

~-- 
NA ~--- 
NA 
NA 
NA -.- 
NA _.- 
!!A 
NA _ .- 
NA 
i&i . . 
NA 

2540 s 

20.2 

j 

1 

_. 
NA 

WA , 
NA 3.2’ 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
f+i 
NA 
NA 
iii 
EIA 

!!A 
NA 
NA _ -.. 
NA 
NA _-- 
NA 

NA . ..- 
NA 
NA 
NA 
i&i __.- 
NA 
NA _-- 
NA 
iii‘ ..~ 
NA 

I is 
ia 
is 

33 

a.5 J _-.-_ 
_ ._-.- 

0.53 J . _- .~. 
._ zg . 

0.24 J - - 

-~ 

- 

6.1 J 

I 

390 J 

140 
22 - _. 

9.5 - __. 
0.52 

23 
0.18 

iii 

4.4’~DDD 
4.4-DDE 
i.4’-DDT 
alpha-BHC 
alpha-Chlordane 
beta-BHC 
delia-Bf-hZ 
dieldrin _. _.~... 
Endosulfan If 
Endo&lfan &lfete 

.‘: 
Endnn 
i&j&~ aldehybe 
Endrin ketone ._.. 
gamma-BHC (Linda&) _ __._. -. 
gamma-Chlordane _-... 
iieptachlor 
Heptachler epoxide ___._. _-.-.. -.. 
Methoxychlor _. -_-~ 
i&blcides, ugikg 
z.4 5-TP (Silvex) _ - ._ 
?.4.5-T 

2$-g 
2 4-DB 1. 
OalafGr 
Dicemba 
Dichloroprop -. -. 
Oinoseb 
MCPA 
MCPP 
tnorganics, mglkg 

I 

&&Jm 

Antimony 
; -. 

jAreenrc 

NA _-- 
NA _- 
NA 
NA 
NA _._ 
NA __ _.- 
NA -. - . 
NA __-. ~. 

_. PA 
NA 
NA ._ .._- --- 
NA .-_ -.- - 
NA ._- ----~ 
NA 
NA _ _ - . 
NA 
NA _.- 
NA 

._- 
NA ..- 
NA --- 
!!A 
NA __- 
NA _. . 
NA 

NA 
NA 
NA 
NA 

; a 
I 45001 

3000 
t 

/ 
; 3100; 

200 

I ( aoo; 

i 23000 6001 1 

2.7001~ 15000 D 
1,900 c 7101 

, 2;0’$ 

1,9OO!C 3600 12000 D 
I ’ loop I 

iaooc 
3goo10 

)O 

350 c i I 
350/c 

530( 

I 23000 
I 23000 i 
I 

t 

I 

! 

I 
ND’ 

d 
a00 

I 
800 
200 

1 

I 
100 

se0000 

4oc : 
470.000 n , 
470,000 n 

I 

i 

23,OOOjn 
siooo n 
23,000 n 

490 c 
1,600 c 

i40 c 
70 c 

390,000 n 

2.i 
Oi 

610000! 
760,000 

I 
110000 

I 6iO.~JO 

1,900.000 . 

, 

j 
1 1700000 
i .~ 3800’ 1 
I 43000 / 

38000 
77.000, 

i 

630.000 n 
7a0.000 n 
iSO.bOO n 
630.000 n 

~,~oo,OOO n 
2.300.000 n 

ND 
I 7a.000 n 
I 39,000 ,n 

ii c 
5j 

j 

7a.ooojn 1 

2088 75000: 78.0001n 
/ 

877/d I 

Nil; 26: 31’n : ’ 
o.aj ’ 0.43!c 4.8 4. l.O! 

ii . 

0.2: 

I 

Pqplofll 
~3~2 XLS I Pes 
7llna 



Appendix C, Table C - 2.3 
Summary of Detections in Soil Analytical Results 

Sludy Area 9 

Remedial Investtgabon. Operable Unit 3 
Naval lratntng Center. Orlando, Florida 

Background -or RBC ’ for 

Barium 
Sample ID! Screening ’ Restdenliel SotI ‘, 

87' 5.200 
Beryllium 

, 
009’ . 02' 

Cadmium 0.98; 37' 
c&urn 25295. ND’ 
Chromium :: 5 4.6; 290' ’ 
Copper 4.1 ND’ 
Iron 712' : ND; 
Lead 14 5! 500' 
Manganese 8.1: 3701 
Mercury 
Nickei 

007i 231 

I 4.4, 
095; 

lSOO[ ; 
Selenium 390 
Silver 1.8. ‘ 

31' 
390; 

Vanadium 490 
Zinc 17 2' 23000' 
General Chemistry, mglkg : 
Iron Oxide ND’ ND’ ’ 
Total bganic Carbon ’ ND’ 1 ND: 

PmoZd8 
oui~zxcs~p9s 
711EJ8 

D9S00600 
47.1 J 
O.iS J 

16700 J 
2.5 J 

444 J 
23.9 J 
137 J 

0.05 J 

4.2 J 

09500700 
40.8 J 

37200 J 
IS.9 j 
29.i 
1850 j 
47.6 j 
45.i j 
d.iti .i 

7j 
1.i 
1.2 j 

5j 
rei j 

NA . . 
NA 

09800702 
NA 
iii 

!!A 
NA. 
ii& 
Ia 
NA ._. 
NA 
NA _.- 
NA _.- 
NA 

NA 
NA 
NA _.- 
NA 

09SOO800 

311 j' 
2.2 j 
.~~ 

0.05 J 

42.5 J ai _.--_ ..- 
3980 NA 

0.64 J 

i.6 j _.- 
17.6 
209 J 
9.8 J 

ij ..- -. 
0.09 J 

.._ 

!!A 
NA 



Appendix C, C - 2.3 

Summary of Detections in s’oil Analytical Results 
Study Area 9 

Remedial Investigation. Operable Unit 3 
Naval Training Center, Orlando, Florida 

DSOl6l 
I 1-Nov -. _-.._ 

DSO2l 
I-Nou 

-. 

i 
I 

~. -. 
0.54 

0.01 

-. 

I 

i 

i 

.i 

I 

3 
i 
IJ 
*j 

0.43 

0.21 

i 
j 

iii 
1C 

i 
j 

2, 
i: 

j 48.! J 64.1 89. 3J 

sso _. 
1 -Nc 

2J _ 
i.1 

ii i 

56 . 
33 * 

180 
w-9 

,5 . 
i, 

i7 1 

-_ 
il 

.4 

i 

'DSOI _. 
l-No 

160 
v-v 

2J 

7J 

Sd 
1 L 

i.i 

6.2 

b.i 

d.1 
il. 

0.2 

0.0 
ii. 

45 

iii . 
i, 

39501700 
i i-Nov-9? 

Background SCG for RBC ’ for 
Sample ID! Screening ’ Residenttal Soil * Residential S,oil ovso12oo ,09s01300 

I 11 -Now97 j 11 -Now97 
, 1 Sampling Date‘ 

Semivoiatile Organic*, uglkg j 
i-Methyinaphlhalene 
~enzo(b)fluorsnthene 
Benzo(kjfluoranlhene 
bis(2-Ethylhexyl)phthaiate 

960.000’ 1 
3.100.000jn ; 

67Oic ; 
] j 

i 1.400; ; : 
14.000* 8.700’~ ! I 1 4 

* 48.000; 46,OOO!c 1 : 74 J 

1.500.000’ 1.600,000~n ] i ! / 
, L 

3.100.000ln i 

i I 
2,300,OOO~n i 

i 

i 

as01 500 
I -Now97 

ISO .i 

36 J 

3.6 J 
i.i .i 

2.i 

0.99 J 

0.6i .i 

0.05 J 

ii j 
iS j 

6.7 J 

6iO00 j I 

1 

250 J 

-L 

l-No! 

220 

19 J 41 
9.3 J 7.5 
4.8 J a 

20 6C 

3.1 J 
2.2 J 

O.li J 

‘(8 j 

a.08 J 

63 

23 .i 
ii j 

i.t 
11 

109 j 

-t 1 

_..- 
77001 

34: 

ij 
ij 

i , 
i * 

4500; 
3000 t 

2.7OOjc 
1.900 c 

! t 
3100’ 1.900 c 

! I 
2ooi 1oo’c 
800: 1800 c 
6001 

i 
3SOlC 

! 23000’ 
70; 

35ojc 
4O’C 

/ I 
; , 390000 I 470.000 n I 

I i 

ND 

23000 i 

470.000 jn 
23,OOOln 

23.000 n 
23,000 n 

490 c 
1; 23000 800 ND I : 800 1,600 c 

200 140 c 
700 70 c 

380000 390,000 n j 

630,OOd n 
780.000 n 
78q.O@ n 
630.000 n _ . 

pJq.000 n 
2.300,OOd n 

ND 
430001 78.000’n 
38000 1 

I 39,000 jn 
77,oooj 78,OOOjn 

I 
7&Ol i8.OOO[n 

i6/ Ji jn 

/ 0.8: 0.43/c 

! 
I 
I 

f 

I 
1 

I 

I - 

1.7 J 

0,68/J 

I 
047jJ 

0.09 J 

iJ 
2.4 J 

Di-&iyiphthalate 
Fluoranthene 
Pyrene 
tiertlcideslPCBs, uglkg 
4.4’-DDD 
4,4’-DbE 
4/Y-DDT 
alpha-BHC 
alpha-Chlordane 
beta-BHC 
delia-BHC 
Dieldrin 
Endosulfan II 
Endosuian sulfafe 
Endrin 
En&n aideiybe 
Endrin ketone 
gamma-BHC (tindane) 
gar&&hlord&% 
Heptachlor 
Heptachlor epoxide 
Methoxychlor 
Herbicides, uglkg 

- - -: 
ii.4 5-TP (Sllvex) 

2.4.5-T 

2.4-p 
2 4-M .! _ 
Dalapon 
&mba 
Oi&l&oprOp 
ijinoseb _. -- 
MCPA _... 
MCPP _. 
Inorganic& tyg/kg 
fi;gi;um 
_..__ - --. 
Antimony 
G&G 

25 
i3.i 
ii 

13 _. 
0.21 

9.i 
7 

-. 
_..-. 

9.4 

0.i 

_ 

_.. 
14 ._ 
. 

21L 

Paal 3 Of 8 
OU3-2 XLS t PQS 
7llna 



Appendix C, Table C - 2.3 
Summary of Detections in Soil Analytical Results 

Study Area 9 

Remedial Invesbgalion. Operable Unit 3 
Naval Tralmng Center, Orlando, Florida 

1 Background sm ior RBC’ for 

i ’ Sample ID Screening’ Residential So11 ’ Residenbal S?il 09SO12,OO ; 09SO1300 
Barium 0 7’ 5.200 5.500 n 
Beryllium 009’ 0.2’ 160’n ’ ’ ’ 

I 

Cadmium ; 39’n ’ 
CaiciG 

0.981 ] 
f 

! 252951 ! 
37; 

ND/ 
looooooi I 

Chromium 46) j 
4.1: I 

2901 390jn j 
dapper ND’ 3,lOOfn ! 

; 1 

I I 
1 

Iron 712l ; 23,000 n 82.2 J 
Lead 
Menganese 

14.51 : 
ND! 

1 ! 
I 

400, 0.621 J 5.1 J 
I 

8.11 * :;:i 1.600’n 
Mercury 0.07j i 23’ 23 n 
Nickel 441 ’ 1500 

095; : 
I I 

006 J 
1.600 n 

Selenium 390 i I 
Silver 18! ; 390; 3g01n 1 390,” 1 I 
Vanadium 3.1 

172) 
490; 550;n 

Zinc 
i 

23000/ 23,OOO:n 1 
I 1 

General Chemistry, mglkg 
i / 

Iron Oxide ND’ ND! 
iota1 Organic Carbon ’ ND’ NDi 

NOi 1 NA/ 1 
ND: ; NAI ! A 

19s01400 
I 

7- 

0 9so15oc 

132 J 
5.9 J 

0.06 J 

160 09$01700 
ii .i 

21.1 J -. 
_--- 
197 J 
S.6 j 

._ 
0.13 J 

60.1 

_.- 
NA 
NA 

39801800 

0.91 J 

d.G5 j 

09S01800D __ - 

0.46 J 

~_ ._ .._ 
.~_ - _-. 
61.5 J 
i.5 j 

0.05 J 

0.32 J 



Appendix C, C - 2.3 

Summary of Detections ir, Analytical Results 
Study Area 9 

Remedial Invesligation. Operable Unit 3 
Naval Tralning Center. Orlando, Florida 

?- 

i ( 39sai _ _. 
14-No 

!80 
Iv-9 

j0 
jb 

i 

.~ 

-L 

19502600 I Background SCG lor RBC ’ for 
Sample ID[ Screenlng ’ Residential Soil ,09802200, 09802300 09802400 Residential Soil *, 

Il.Nov.97 1 14-Now97 14-Now9 
I Sampling Date‘ 

Semivolatile drganics, uglkg : _. . 
2Methylnaphthalene 
benzo@)t%oranthene 
Benzo(k)iluoranthene 
bis@Ethylhexyl)phthalate’ .._ 
Di-n-octylphthalate 
tiluoranthene 

960.000; ; 3.100.000jn ; 
1,400 

14.000~ 
870,~ ; 

48.000; : 
8.700,~ , 

46.0001C 
1.500.000 i 1.600.000/n ’ 

; 2.900.000; ( 3.100.000in i 
2.200.000 / I . 2.300.0001n j 

19SO2901D 
IO-Feb-98 . ..-- 

__- 
NA _ __- .- 
NA _ _ ^ _. 
Y 
NA . _.. ~. 
NA 
NA _.- 
NA 

09s03001 _ 
i6-Feb-98 

19so3 .- _.._ 
I 0-Fet 

_.. 
NA 
NA ..- 
NA 
N/i 
i.lA 
NA 
NA 

NA 
NA ..- 
NA 
NA 

!!A 
NA _.- 
NA 

s.n 
0.87 J 

22 .i 
j2 
ia 

120 ._.. 
170 
38 

5 jj 520 

ii j 
_- 
17 

1.2 .i 
i.ti .i ii 

1.4 J 

3.6 17 j 
2.3 j 

2.2 J 

_. 
NA 

.i&l 
NA 
NA . 
NA 
NA 
NA 
NA 
N/i 

i.i j 
iii j 
i5 j 
86 .i 
SZ j 
e5 J 
66 j 

67000. J 
NA 13000 J 

146 7i70 
4.4 J 

__. 
Nb 
NA 
NA 
i4A . ._ 
NA _. 
NA 
tiA 
NA 
NA 
NA 

6720 

8 

09502901 
lo-Feb-98 

f .--. 
_- .._ 
NA 
NA _- . 
NA ..- ._.__ 
NA 

NA _.- .- 
NA 
NA 

9.7 .i 
13 

4.i 

20 

1.1 J 

,.. ..- 

i.i 

.,-. 
0.2 J 

_. - 
NA 
NA 
NA 
i&i _.- 
NA 
NA 
NA 
NA 
NA 
NA 

19so27oc 
14-No&i 

$8 j 
CO .i 

30 J 
SO .i 

4.6 .i 
140 D 
76 0 

5.5 

0.28 J _ -- ._ 
0.75 J 

iii 

-._ 

ii j 
12 J 

._ 

3160 

~-NO 

45 
75 

0t 

8. 7J 
I. 3J 

6.4 6J 
ixi 16 I 

2 !i 

ij 
ij 

2 
32 

0 

1 

14-No 

6.L 
i.: 

1.f 

. 
2521 

I _. 

i 

i 

I 
1. 

. 

Pyrene 
PesticlcteslPCBs, uglkg 
4.4’-ODD 
4.4’~bDE 
4,4’-DOT 
alpha-BHC 
alphs-Chlordane 
beta-BHC 
delta-BHC 
Dieldrin 
l%do&iian II 
Endosulian sulfale 
Endrin 
Endtin aldehyde ._ ._ 
Endrin ketone 
gamma-&d (Lindane) 
$mm&hl&dane 
Heplachlor 
Heplachlor epoxide 
Melhoxychlor _ .._. 
Herbicides. ug/kg _. 
2,4 5-TP (Silvex) 
y,j-f 
2.4-D 
??-De 
Dalapon 
diGI% 
Dichloroprop 
-;---- - - 
Dmoseb -_. -- 
MCPA _. _._- 
MCPP 
inorganics, mglkg 
HumImum __.._.. ~- 

I:--.-:- 

- 
Antimony 

i 4500; 
3000 I 
3100’ 

2001 . 
800; , 

: 6OOj 

I 1 
230001 

i 701 

i 390000’ 

: ND I 

I : 

23000 : 
23OOOi 

j : 
NoI 
800 i I 

1 ; 800 
20b /I .._ 
100 _ . 

380000 

2.700& 
1.900 c 
1.900 c 

100 c 
1600 c 
350 c 
350 c 

40 c 
470.000 n 

, 470.000 ‘n 
23.000jn 

, / 23.000 in 

I 

23,000 ,n 
490 c 

I 1,600 c 
140 c 
70 c 

390.000 n 

i 
610000 760.006 ; 630.0001n 

- 110000 _ -_~ - I 
6?3SC9 

1,~~0,_900 I 
1700000 i 

3800 _.- 
43000 
38dbil 

-1 
I - -.. 

77.0001 1 

780,tiOO n 

!%!.!??O ?. 
630.000 n 

Z.~cKyJO n 
2.300.000 Ii 

ND 
78.000 i 

39,000 n 
i&o06 n 

204 1 75000i j 78.060 1 n NDI 281 I- Sin i / , , 
IArsenic 1.0; 0.81 0.i3 c 

/ 
I 

2ol 
241 

14 

l.l[J 

I 

i 

j 

ii j 

2i 

234 J 

I 

55 i! 
38 il 

33 D 41 

32J 2. 

0.32 J 

5.4 

2.8 J 
iij .i 

in 
4.8 .i 

140 

i 

:: 

PJJ~So(B 
ou52 XLS I PBS 
?/l/98 
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Appendix C. C - 2.3 
Summary of Detections b. Analytical Results 

Study Area 9 

Remedral Invesligation. Operable Unit 3 
Naval Trarnrng Center, Orlando, Florida 

NSO3201 
IO-FebQf 

1930320: , 
13-Feb-Qt I 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
iiA 
NA 

19 J 
16 

9.1 J 

110 D 

4.5 J 

91 D 
0.12 J 

NA 
Nk 
NA 
NA 
NA 
NA 
NA 
tiA 
t4A 
NA 
NA 
NA 
NA . . 
NA 
t&i 
NA 
NA 
NA 

NA _.. ~. 
NA 
NA ..- 
!!A 
NA 
NA 

!I!!? 
NFI _.- 
NA _.. 
NA 

_._ 
NA 
NA 
NA .__ 
NA .._ 
NA .__ 
NA ..- 
NA 
NA -- 
NA 
NA 

_.-- 
1170 _- 

__. 
NA 
FjA -. 
NA 

/ 

14300 

5.9 j 

I I Background scti ror RBC’ for 
Sample ID, Screening ’ Residentcal Soil ’ Residential Soil 

Sampling Date 
I * 

I SemIvolatile Organics, uglkg i 
L-Methylnaphthalene 

f 

39803501 
1 O-F&-W 

( 
I i 

39SO3601 .- -_ .-~-- 
IO-Feb-Sf 

-.- 
NA ._.- ~. 
NA 
NA _.- 
NA 
NA _.- 
NA ._- -. 
NA 

NA 
NA -. __- 
NA 
NA 
NA _- . 
NA 
NA 

0.99 J --_ 
0.66 J 

ii 
10 

0.63 J 
_- 

0.43 J 

0.15 J 

.- 

- __ 
0.17 J 

0.46 J 
1.9 5 

_- 
NA 
NA _.- 
NA _- 
NA 
tiA . - 
NA 
NA 
NA 
NA 
Nli 

NA . - 
NA .._ 
NA 
NA 
NA _.. 
NA _.. 
NA 
NA 
NA 
itA 

3bi 194 

I 

09803302 09903401 _ ..- 
13-Feb-96 TO-Feb-96 ._.. - 

-._ .- 
NA NA 
NA NA _.- 
NA NA ___ -- . 
NA NA _.- _._ 
NA NA _.- - 
NA NA 
NA 

-.. 
NA 

NA 340 J 
iii4 360 J . 
NA 160 J 
NA 
NA 2200 a 

1 

09803301 
IO-Feb-Qe I 

NA 
NA 
N/i 
N& 
Nti 
NA 
NA 

ii .i 
3.2 J 

130 hi 

5.1 3 

120 II 

._. 

NA ..- 
NA 
NA 

!!A 
NA _.- 
NA _.__- 
NA 
NA 
i4A 
NA 

. 
2.9 J 

960.000 : 
1.4001 

14.000/ 
46,000, 

Benro(b)fluoranthene 
! Benzo(kjftuoranthen8 
! bis(2-Ethylhexyl)phthalate 

Di-n-octylphthalate 
Fluoranlhene 
Pyrene 
PesticidesIPCBs, uglkg 
4.4'~ODD 
4,4*-DDE 
4.4’~DDT 
alpha-BHC 
alpha-Chlordane 
beta-B% 
delta-BHC 
Oiefdrin 
Endosulfan II 
Endosulfan sulfate 
End&r 
En&in aldehyde 
Endrin ketone 

I 
I J 

I 

i 

, 
, I 

I 
/ 
/ 

3.100.000 n 
670 c 

a.700 c 
46,000 c 

1.600.000 n 
3,100.OOO n 
2.300.000 n 

30001 
31001 

2OOi 
6001 
600' 

23000 
1 

70; 
390000 

ND 
23006 
23000 

ND 
600, 
600 
200 
100 

360006 

2,700 c 

1,900 c 
1,900 c 

100 c 
1600 c 
350 c 
350 c 

40 c 
470.000 n 
47d.odo n 

2i,OOO n 
23,000 n 
23.000 n 

is0 c 
i.6Ob i 

ii0 c 
io c 

390.060 n 

75000 78.000 n ._ 
I 26, 3i ,n 

1.0 0.6! ’ 0.431c 

6iOOCid 
760,OOii 
110000 

6ljjgQ 
‘,90_0_*000 

1700000 
3600 . 

43000 
36000 
i?.ood 

f30,oGj n 
y3mo n 
760,000 6 

630,000 n 
2.300,OOO n 
2.300.000 n __- 

ND 
76.000 n 

3yXe n 
76.000 ii 

I 
gamma-BHC (Lindane) 
gamma-Chlordane 
Heptachlor 
H&tachlor epoxide _. 
Methoxjchlor 
Herbicides, uglkg _ .- 
2.4 5-TP (Silvex) 
2.4.5-T 
2.4-D 

..-~ 
14 J 

..~ -_.. 
545 

. 

22iMD 

-._. -. 
29 J 

-- _.. 
NA _ _--. 
NA .~ ___ -- 
NA 

NP. 
NA 
hi ._-. -. 
NA 
NA _ 
NA 
NA 

25io 

NA 
NA ..--- -- 
NA -. _.- _.. 
NA ~. _ . 
NA 
NA _.-- 
NA 
NA 
NA 
NA ._._.- 
NA 

_. 

NA 
NA 
iiii. .- 
NA -- 
NA 
NA ~__. 
NA ._ _.- 
NA 
NA 
i&i 

hiA 
NA 

i-EL ;i 

Dalapon 
&z.amba ._ .- 
Dichloroprop 
dino&+b 
tiCPA 
MCPP 
tnorganics, mglkg 
Aluminum 
Antimony 
Arsenic 



Appendix C. Table C - 2.3 
Summary of Detections in Soil Analytical Results 

Study Area 9 

Remedrel Investrgabon. Operable Unrl 3 
Naval Trarnrng Center. Orlando. Florida 

Background SCti for RBC ’ for 
’ Resrdenlial Soil f 19803201 1 

Barium 
Sample ID. Screening ’ Resrde;fraay 

87 46J 
Beryllium 009 0.2’ 

5.500n j 

098 37’ 
1601n 1 I I 

Csdmium 39in , I 
C8lcilJm 25295 ND] ; 1000000 
Chromium 1 46 290; I 390,” 2J 
Copper 4.1 ] ND, 3,1001n 1.8 J 
Iron 712 j 23,000 n 70.7 j 
Leed 145 [ 

ND1 j 
500; I 400 3.; 

Manganese 
Mercury 0 07 
Nickel 

i 1: 1 ,:;I / I’?ifii 

i ‘390 n ’ 
0.44 J 

Selenium 
I I 

0.95 ( 390 
Silver I 16 [ 390 f i90 n i 
V8n8diUm 31 : 4901 j 550n 1.6 J 
Zinc 172 j 230001 , 23,OOOln 1 
General Chemistry, mglkg , 
Iron Oxide 
Total Organic Carbon 

ND i ND: j ND NA 
.ND 1 ND; i ND NA 

)9803202 
NA 
NA 
NA 
idA 
NA _.. 

.NA 
NA 
NA 
NA 
NA 
NA 
t-iA . 
NA 
NA 
NA 

43.6 J 
t 2600 

09503301 

23.2 J 
oiij j 

is 
6.7 J 
790 J 

is 

0.27 J 
4.5 .i 
ii.5 J 

10.; J 

NA 
tG4 

09503302 

NA 
iii\ __- - 
NA 
NA 
NA 
NA 
NA _-- - 
NA 
NA -_.. 
NA 

!!A 
NA 
NA 
NA 
NA 

460 J 
12700 

09503401 
iS .i 

_ 
4 -- _.- 

54 __. -- 
581 J 
G.9 

--- - 
0.06 J 

i.i j 

2.1 J 
63.4 J 

NA _. 
NA 

09S0350 09SO3601 
S.7 j 

lE+OS __ 
3.6 ._ _-. .-. 

13.1 --- - 
284 J 

3 

~.._ 
_-.- 
0.03 J 

. - _ 
2.9 J 

NA 
NA 



Appendix C. ‘, 
Summary of Detections in Grout-kfwater Analytical Results 

Study Area 9 

Remedlal Investigation. Operable Unit 3 
Naval Training Center. Orf8ndO. Florid8 

I. 
a 
i 

08 

19FOO601 
17-O&9? ._ 

._.- . 
!!A 
NA -. 

NA --. _~. .~ 
NA __- - 
NA _- ..- 
NA . ..- 
NA 
NA 
NA _ - 
NA _.- .- 
!!A 
NA .._ 
NA 
NA ..- -. 
NA _- 
NA _.- 
!!A 
Nl- _.- 
NA --. . 
NA 
!!A 
NA _.- 
NA _.- 
NA _.- .- 
NA 

NA _. 
NA 
ijti 
NA 

NA _.- 
NA 
NA 

5.; J 

51.5 

I 

. 

DLD-0945 ~.~.... -- 

09GOOSOl 
21-O&97 

~-..- -- .-. 
. . . 

__ ~- --. 
0.03 J 
0.01 J 

__- 
0.11 J 
0.02 J 

0.02 J 

_ --. --- 
.-. 0.01 J 

0.17 

I 

_. 
0.11 J 
ij.B3 j 

04 

09FOO402 

21-act-97 

NA 
NA ..~ -.. .~ 
NA _._.- 
NA ._ _. - -- 
NA 
NA ___ .-- 

NA 
ia ..- 
NA _._ 
NA 

NA -.- 
NA 
NA 
NA ~. ___ 
NA -. -- 
NA 
NA 
NA _-...- -. 
NA 
NA 
NA 
N/i 
NA 

NA 
NA 

-.- 
NA .-.. -.- 
NA -.- 
NA ,. _ - 
NA 

NA .__ 
NA 

OLC 

09600402 

21-O&97 

25 

i4 j 

6J 

0.09 J 

0.05 j 

_-- _ 
0.09 J 

. . ..- 

-.. - 
0.01 J _. -- 
0.67 

0.1 J 

.- 

0.i .i 
i.ti .i 

DLD-09-03 

09G00102 
Priman RBC’ for Tap I ‘I! 

1 Background ! 
Identifier i Screening , 
Sampling Date , 

semivoi&i Organic% UglL _ . .~ . 
i,4.6-Trichlorop~enof .._. .- I 
2.4-Dichlorophenol .! 1 
p,&Di$thylph&ol , 

2-ivlelhylnebhthalene I 
.- -. 

2-Methylphenol 
i 

&hlleth$ph&ol 
fi8phth8l&e i 

09600202 
20-O&97 

19G002 
20-act 

‘J 

J 
IJ 

!J 

5J 

i.i 

iii 

i 

i 2. 
635 

i. 

a FDEPG FEDMCL Water 

I 

6.1 c 
i 110 n 

730/n 
1.500 n 
1.600 n 

160 n 
1,500 n 

22.000 ,n 

0 2+ 
02’c 
0.2 c 

0.004 c 
0.011 c 

0.19 c 
0.037 c 

0 0042 c 
220 n 
220 n 

I II n 
I 11 n 

0.052 c 
0.19 c 

O.dOli c 
180 n 

61 n 
290 n 

1100 n 
290 n 
6.1 n 
i0 n 
ii n 

..I j 

0.004 J 

0.004 J 
0.17 j _. 

I 

i j 
ND : 
ND ! 

i ND j 
ND; j 
ND 
ND i 
ND ’ 

ND! ’ 
1 

1 * 

1o;c 
4io ; 

40010 
ND I . 
350/S! ’ 

I * 35 St 
6.6 o ! 
IO;1 

1 
olic 
Ol’C 
0.1/c : 

0 05lc 
0.05’c 

iP 
0.05 sl 

0.1 c 
0 35 sl 
o.cis si 

2P 
0.1 St 
0.2]P 

2P 
0.2 p 
40 P i 

. 

O.Oi 

6.01 

0.9 

5: 
9.! 

j5OOi 

Phenol 
PesticideslPCBs, UglL ) 
4.4’-DDD 
4,4*-DDE 
4.4’-DDT , 
Aldrin 
alpha-BHC I 
alpha-Chlordane 
dklta-tiHC 

! 

I 
Dieldrin 
Endosulfan I 

I 

Endosulfan II I 
Endrin __-. ._ -.. I 
Endrin eldehyde _ _. 
~&&~-BHc (Lindane) : 
gamm&Chiordane __-- 
Heptachlor epoXid8 1 __-.. -- 
Methoxychloi 
ki+i-iaiii+ign 
?.?-D . . 
?+?! 
Dalapon I 
Dichloroprop 
&no&b _--- 
MCPA I 
MCPP ..,... ~.. -.. 
Inorganics, Uf$L 
&--c;;m 
- .._. 

(Antimony 

Em.. : :. 

1 

01 I J 

!J 
2.i 

iii 

13 
24. _._- 

2460 
6.6 

NDj 
ND 
ND 

2 
ND 
ND 
fjD 

ND 
2 

ND/ 
NDi 

2 

0.2 1 
40 

70 
ND! 
500 
idi3 

7 
ND 
ND 

iJo 
s 

50 --..I 
v??! 

ND I 

37.0% n 
iS n 

I 0.045 c 

?.!??? n 
i.000.000 

iOO! I -----I 
IBOln 

I 

i .! 

I 
j ! 

70 P 
ND 

206 p 
tiiJ 
.T.P. 

1000 st 
ND 

200 s 
$P 

s3o’%i 

4.06 
4. 

snip 

2,ooi)lP 
!q 
100!p 

PaQelolfJ 
OU3-2 XLS I F9GF 
7/l/98 





/- 

Appendix C, 
Summary of Detections in Grab 

- 2.4 
ter Analytical Results 

Study Area 9 

. Remedial Investtgation. Operable Unil 3 
Naval Tralnlng Center. Orlando, Florida 

t OLD-0907 OLD-09-08 , OLD-09-09 OLD-O9-10 

I ’ Background ’ ’ 
FDEPG 09G00701 , 09FOO701 09G00801 09G00901 09G011 

21.Oct.97 : 21-Oct.97 ; 24-oc1-?7 24oc1-97 21-act 

JO1 
-9i 
I 

1 l- -r OLD-O9-11 OLD-!l9-12 OLD-O9-13 OL[ 

19G014 _ _ .-_ 
4-Dec. _ 

:.. 

29 

j 
ilb8C 

, 

09GOld 
4-Dec- 

D 
I 

. 

j 

J 

- 

I .i 

10 

!6 J 
!i j 

,b J 

I5 

j J 

1 09G01201 09G01301 _--.-. 
r 21-Ott-97 21-O&97 

-- -1 

f- -- 
_ ~.- .- 

2J 

200 ..-- 
~~ ~~ .-... .-~ 

6J .2.i 

- 

I 

I 

_ 

’ I -.. 

0.05 J 1 

.-.. -. 

-. 

j 
j 

110 .j . 
__--. 
0.001 J __. 

0.30 .i 

353 

i6.i J 

J i.3 j. i.3 .i 

09GOll -. . -. 
21-O& 

1 

o.ot _. .~. 
0.0: 

0.0’ 

Screenrng Identifier 
sam$ing Date 
S&&foiGile Organics, ugi 

?,4&TrichlorophenoI 
?,+&.hlorophenol 
?.&@~r&ihylphenol 
2-Methylnaphthalene _. 
2-Methylphenol . 
4-Methylphenol 
Naphthalene 
Phetioi 
ke&icides/PCBs, WL 
4.4’-Dijti 
Q-DDE 

4.4’kDT 
Aldrin 
alpha-BHC 

I 
IL 

6.0 o i 
lot / 

O.lC 
005/c j 
005/c ; 

2ip 
0.05hl ’ 

0.1 c I 
0 35 St : 
0.;5 si 

iP , 
0.1,st , 

02iP \ 
2’p 

0.2 p I j 
4ojp 

; 
7OlP 

ND 
550 p 
ND 

ip ._..- - 
1000 sl _..~ 

NDI 

NA 
NA i 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NAI 

NA/ 
NAI 
NA’ 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
Nii __. 
NA 
NA 
NA ..~ 
NA 
NA 

i600 

I 

16( 

_. 

d.2 
0.2 

3 

31 

ii 
loso! 

alpha-Chlordane 
delta-BHC I 

bieldrin _. 
Endosulfan I ._ ._.. _. -. -- 
Endosulfan II 
-“--;- 
Endrtn t 

Endrin aidehyde 
gamma-BHC (Lindane) 
gammaChlordane 
Heplachlor epoxide 
Melhoxychlor I 
Herbicides, ug-k _ - - _- 
2.4-D -- 
$.4-DB __--.-- . ~- 
Dalapon -. 
Dichloroprop - --_-.- 
Dinoseb 
MCPA 
MCPP 
Inorganics, ugR _ 
Aluminum -. - -. -.- 
Antimony __ --- 
Arsenic --:.-- - 
Banum ---- 
Calcium 
Chromium 

204 

1OO’P / 3 

0.2 

0.i 

ii 
1791 

i 
6, . 

J .’ 

I:. . 

j 

- 

!I . 

is I 

,b 

.s 
j-6 

1 

iZ -. 

ii j 

1 Si j 
00 

J ! 2.61j 

311( 

PSp3Olb 
0~13-2 XLS I P9GF 
711108 



Identifier 

I Sampling Date 
Cobalt 

OLD-09.07 OLD-O9-08 OLD-0909 OLD-09-10 

Background ’ 
: Screening FDEPG 09G00701 09FOO701 09G00801 09G00901 09G01001 

21.OCI-97 21-OCI-97 ‘ 24.OCI-97 2 1 -act-97 
ND; ’ ND’ l.lJ 

] 24-OCI-97 

llJ I I 
076(J ( 265 

200 1030 

‘jJ 16.7 

Appendix C, Table C - 2.4 
Summary of Detections in Groundwater Analytical Results 

Study Area 9 

Remedral Investrgation. Operable Unit 3 
Naval Trammg Cenler. Orlando, Florida 

Copper 

Iron 
iead 
Mag&ium 
M&gar&se 

5.4 
1.2273 ; 

4.56401 j 
17; j 

tier& 0.121 : 
Nickel 
Silver I 

Sodium 
Vanadium 
Gem&al Chemistry, mglL 1 

. , 

Total Organic Carbon , ND’ ’ 
Total Suspended Solids NO’ 

1.000 s 
300:s 

15:p 
ND! 
5o!s 

21P 
10Olp 
fools 

160.000/p 

1670; ; 16401 1000 

53.6 

4.9 J 

0.91 J 

47.61 

I L 

16J 

62.3 28 

OLD-O9-11 

OQGOllOl 
21-O&97 

OLD-o9-12 OLD-09-13 OLO 

OQG01201 OQG01301 09(301401 -- _.-- 

9.14 

OQGOt40lD _ _-_. -- . 
4-Dee-97 

Plga4Of6 
OUJ-2 XLS I P9GF 
7IlIIM 



Appendix C, - 2.4 
Summary of Detections in GroL., ter Analytical Results 

Study Area 9 

Remedral Investigation, Operable Unit 3 
Naval Training Cenler. Orlando, Florida 

I OLD-09-15 

2.4.6-Trichlorophenol 
2,4-Dichlorophenol 
i.4-Dimethylphenol 
P-tiefhylnaphthaiene 
2-tiethylphenol 
4-Methylphenol 
Naphthalene 
Phenol 
PestlcideslPCk, uglL 
4.4’-ODD 
4.4-DDE 
4.4’-DDT 
Aldrin 
alpha-BHC 
alpha-Chlordane ’ 
delta-BHC 
Dietdrin 
kndosulfan I 
Endosulfan II 
Endrin 
kndrin aldehyde 
gamm+HC (Lindan8) 
gamma-Chlortiane 
Heptachlor epoxide 
Meihdxychlor . . . . 
Herblcldes, uglL 
2.4-D 
?.4,Di3 
Dalepon 
bichloroprop 
einoseb -_ _- 
MCPA _ ~-_-. 

1 MCPP 
Inoigani&, ugli __.- 
Aluminum 
Antimony 
Arsenic . . 

I 

BarkLm 
Cikium 
Chromium 

Background ’ 
Identifier Screening 
Sampling Date 
Semlvolatile Organics. uglL 

! 
I 

.i 
4.667’ 

i.l / 

5l 
31.4 

36.630: 

FDEPG t 

1o’c 
410 

400’0 
ND I 
350 St 

35 St 
6.8 o 
10 I 

0.1 c 
0 l]c 
0.1 c 

0.054 
0.05 c 

I 
2jP 

0.05 St 
0.1 c 

0.35 ?A 
035 sl 

2P 
0.1 St 
0.2 p 

2P 
0.2 p 
46 p 

70 P 
ND 
200 p 
hid 

iP 
1000 si 

ND 

200 s 
6P 

2.oq; 
NCli 
1ooip 

OQG01501 , 
5-Dee-97 

I 

5J 

0.01 J 

o.Oi J 
ki6 J 

0.h J 

3260 

i&i j 
9800 

09FO1501 
5-Dee-97 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA ..- 
NA _.. .~ 
NA 
NA 
NA 

NA 
NA 
ia -. 
NA 
NA 
NA .- ..~~ 
NA 

13.3 J 
6060’ 

I 

T 

OQG01601 

1 

S-Dee i-97 

I 

iJ 
i..i 
j.i 
ij 

j 

iJ 
)J 

2.; 
i7.f . _- 

i 500: 

J-16 

OQFO1601 
5-OrX-si 

NA - 
NA ..- 
NA 
NA 
NA 
NA 
NA ..- 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA _.- 
NA 
NA .~- 
NA ..- 
NA _.. 
NA 
NA ..- 
NA 
NA 

_. __- -... 
NA 
NA 
NA _.- 
NA 
NA 
NA 
NA 

465 

i.i J 
iO.5 j 

!3!00 
I 

OLD-09.17 

OQG01701 
12-Feb-96 . 

NA 
NA 
NA 
NA -. .- 
NA 
NA 
i-6 
NA 

NA _. 
NA _.- 
NA 
NA 
NA _.- 
NA 
NA 
NA 
NA ._- 
NA 
NA _.. -- 
NA 
NA __- . 
NA 
NA _-- - 
NA 

- __ - 
0.32 J -.. -_- 
0.55 J 
0.69 J 
0.29 J 

__-_ 
_, 660 J 

__- 
349 

4.j j 

OLC 

09G01801 ~- _-.-- 
12-Feb-96 

NA -- 
NA 
NA _ -- 
NA 
NA _ .- 
NA _.- 
NA 
NA 

_.. 

‘%A 
NA 
NA 
idA 
NA 
NA 
NA ~. .._. -.- --- 
NA ._. _- 
NA _. . - 
NA _._. 
NA .._ -- .~ 
NA -__- 
NA 
NA .._ -_ 
NA _.- 

_. NA . . 
_-. -. 

iii .i 
0.24 J 

630 J 

567 

20.6 j 

i.5l.i I 

3-18 . ..- - - 

OQG01801D 
12-Feb-98 

NA _. .~- .- 
NA 
NA 
NA 
NA 
NA 
NA 

__ ivi -. 

NA .._ 
,NA __ 
NA -.- 
NA ._ -.- -. 
NA 
NA .- --.~ 
NA 
NA . -. - 
NA 
NA _.- 
NA 

!!A 
NA 
NA 
NA _.- 
NA 

o.ii j 

_.. 
460 .i 

667 

2i.4 j 

1.91J 

PDQOSDfs 
OUJ-2 XLS I PSGF 
7lm8 



Appendix C, Table C - 2.4 
Summary of Detections in Groundwater Analytical Results 

Study Area 9 

Remedial Invesltgatlon. Operable IJnlt 3 
Naval Tramng Center. Orlando, Florida 

I OLD-O9-15 

Identifier 
Sampling Date 

Cobalt 

Background ’ 
Screenmg 

ND. 

Copper 
iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Silver 

54‘ 
1,227 

4’ 

4.560 
17; 

I 0.12, 
NDj 

/ 
I ND; 

1.000,s 
300;s 

15,P 

ND1 
50/s 

2P 
100 p 
100 s 

7.2 J 
374 

28 J 

55.7 

7.5 J 

1.9 J 

25.3 
58 

FDEPG . 09G01501 j 09FO1501 
5-oec-97 1 5-Dee-97 

ND’ 08J j 063/J I 

OLD-69-16 1 OLD-69-17 

I 09G01601 
5-Dee-97 

I 

09FO1601 09G01701 ._.. ~.~ --. - -- 
s-Dee-97 12-Feb-98 

675 j 

4J 
53.6 J 

44.5 

iij i.i J 

3.1 J rS.3 j 

i&i NA 
N/i NA 

OLD-o9-18 

09G01801 09G01801D _ ~_ __--- -- 
12-Feb-98 12-Feb-98 _ --.- .__. .-._. 

4680 5490 

1.6 J IS j 

- -- 
7.05 5.94 
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Appendix C, Table C-s.? 
Sum&y of Soil at% Groundwakr Analytical Results 

Arsenic Speciation (total, arsenite, and arsenate species) 

Remedial Investigation, Operable Unit 3 
Naval Training Center, Orlando 

Ratio Ratio As 
Aa to (Ill) to I 

I .a VSO / I..“, -.“- -.- ““1”. “W I 
2.91 2.23 i _^1 -_*, n- 

,%.3mmllan-3 8.03 6.64 
* 37 7r= 

2 
u.ou J.fU WI? 

“OJVLOVL 1.39 4.78. 0.83 
08S02802D w.er . .JJ: 1.221 5.78 0.85 
nnnnAm7 .- - A, 3 RR R7l-l 079 12.3 Y&l a.."" 

1.54 1.23 0.31 j 
0.5 0.43, k 0.“” i 

1.68 1.32 : 0.36 
I 21 o.pc n-x 

- -.a v. 

3.97 

f-s: 7 ¶7 - . . . . 
3.67, 

3. 
- 

“I. 1.w.e m.36 0.70 “WV”... -- ..-. _ 

09300802 0.55 0.48 0.07 6.86 0.87 
09803202 1.65 1.14 0.51 .2.24 0.69 
098033 02 1.26 0.92 0.34 2.71 0.73 

-- AVERAut 4.32 0.79 

08G00205 65.9 51 14.9 3.42 0.77 
08GOO702 48.6 36.5 12.1 3.02 0.75 
08800802 45.9 24.3 21.6 1.13 0.53 
08GO1302 24.2 20.7 3.52 5.88 0.86 
08G01601 1.53 1.48 0.05 29.60, 0.97 
08G01701 85.8 64.9 20.9 3.11 0.76 _ _.. 
08G01801 4.43 3.86 0.57 6.77 0.87 

- 09GOO402’ 13.6 10.4 3.19 3.26 0.76 _ _...- 
--- -~- OQG00602 35.7 27.1 6.56 3.17 0.76 .-. - -- 
-------- OQG01701 2.21 i .a3 0.38 4.82 0.83 __ __. -_.-- - 

09G01801 0.2 u 0.2’U - 0.2,u NC NC .------c .-- --- 
OQG01801 D 0.2 u 0.2 u 0.2 u NC NC --..___---.-. - _--_-.. -- 
AVERAGE 6.42 0.79 __.- ._-.-.- _._--- _ ._ .- .-.- ~-.. _- 

Pagetoll 
AS-OU3.XLS / sPeW%Kn 
07/01/98 



Appendix C, Table C-3.2 
Summary of Groundwater pH and Redox Potential Measurements 

Remedial Investigation, Operable Unit 3 
Naval Training Center, Orlando 

Identifier pH (units) Eh (millivoks) 
OLD-09-18 4.69 -163.2 
oLD-09-06 , 5.88 -153.5 i 

OLD-0417 6.63 168.6! 

OLD-041 1 6.03. -173.9 /(Sampled instead of 00-09-04) I 

OLD-w-17 6.35 -84.9; 
OLD-08-02 6.25 -189.8: 
OLD-OB-16 5.93, 
OLD-W07 5.98 
OLD-081 8 4.86 
OLD-081 3 4.99 
OLPO8-08 6.26 

OLD-O&01 _- .____.- 
OLD-0802 
OLD-O&03 -.--- 
OLD-O&04 
OLD-68-G 
diD-ok-O;3 _-. -.- 
OLD-06-05 
OLD-o8-07 __- - . . 
OLD-O&10 
OLD-OB-12 
OLD-O&05 
OLD-h-ii 

_~_ ._-_-. _- . 
6.48 .-.__ ---.--- 
6.68 
6.14‘ ._. - _-. 
6.18- 

6.6’ _- 
-616 

5.78’ __._._.__ -. .- 
_ - -_ 6?8- 

5.28 
5.18‘ -. .- 
5.83‘ 
6.62’ -. 

-111.3 

--___--- .:.r+ -188.6 ..--I_.. - - 
-133 R 

Pagerof 
As-ou3 XLS I8hph-w 
07iQllw 

..--lr , 4 
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Appendix C, Table C-3.3 
Summary of Soil pH and Redox Potential Measurements 

Remedial investigation, Operable Unit 3 
Naval Training Center, Orlando 

NOTES: 
Eh = reduction oxidation potential 

Pagelofl 
AS-OU3 XLS I ehph-sol 
07mi196 



Appendix C, Table C-3.4 

Summary of Soil Analytical Results for As(total), As(lll), As(N), Fe, Fe02. and TOC 

Remedial Investigation. Operable Unit 3 
Naval Training Center, Ortando. Florida 

Total Organic 

Date / Arsenic, Total 1 Arse;i&(Ill) : Arsenic (V) i Iron Iron Oxide Carbon 
Identifier ’ 275,J 10900 
08601001 13-Febg8 7.54 1.18 

08SOO900 I 12-Nov-97 30.51J 644015 
lvl*’ I 9,9vie 

08S00900D I 12-N@ w-97 / 30.7;J 
w-97 7.8iJ 

51715 
08SOlOOO ! 12-No 

v-97, 3.5iJ 4781J 
08SO1100 ! 12-No 
08SOl200 12-No v-97 : 6.2,J : 1 123O)J 

I”1111 
08SO1300 12-Nov-97 I / Gm..n,” 

.n*i, 
08SOl400 12-No 

08SO1500 I 12-Nov-97 10.4;J ..“. -,- 
0.68. 155;J t51000 

08SO1502 13-Feb-98 2.91 2.23 

O~SO~~OO 1 12-NOW97 i 6.2;J 
! :. 526iJ 

Qei2i.l ! ---1- 
08SOl700 12-Nc w-97 : 6.61J 

t2-Nov-971 
QA31.1 

08SO1800 6.3;J ““_I” 

- 1%Nov-97 08SOl900 1.31u 87.2iJ 
29.9lU 

08SO2000 12-Nov-97 1.2lU 
ii-97 j 19.6;J 

ifiPnI.I ! .---.- 
08SO2100 1 2-NI 

08SO2200 12-N{ w-97 10.1 ,J 601,J 
iidn! I 

08802300 12-Nov-97 53<J 8 17”1” 

OSSO2400 17-Nov-97 1.3.u 352, 
m.en, I 

08SO2500 12-N ov-97 9.9 Jo 
L I&“i.J 

to~O2600 14-Nov-97 1.3 u 287:J 
33OaJ 

I I 
)O 14-Now97 3.5.J 

17-N IOV-97 13.4 1520 
A 7cn 

.- 
08SO27C .._.LL- 
08SO2800 
088028OOD __-- 
08302802 
08S02802D ._---- 
0830291 
08SO30( 
08503100 
088032 
08SO33 
08803400 1 
08SO3500 
088036 

17-Nov-97 
13-Feb-98 
13-Feb-98- 

12.8 
8.03 6.64 
8.27 7.05 

-VI”” 

1.39 
1.22 .- 

- 

9faf-l 
- 

-~ --- 41.2 
30 17-Now97 --- 

L”“” 
_ ._--- 

DO 17-Now97 7.2 -- 

81.9 

-- iz JOV-97 39.2 J 240 J -- --- _ _. 
.- I _ _ ______ _---- 174 1 
00 17-Nov-97 2.5 __.. __ ..- ---- -- _-__A __ - --- 
00 17-Nov-97 .____.. 8.1 -- 

455 
--- _ _-.. - -.- ~ dam .-___ 

14-Now97 
1 &Nov-97 

90 ..___. .__----d. 
55.9 _ _ _ _ _ _ - -- 
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ANALYTICAL STATISTICAL EVALUATION 



Appendix C-4 
StatisticaI‘Evaluation of OU 3 Analytical Data 

Using Non-Parametric Statistics 

C.4.1 Introduction 

The statistical evaluation approach for OU 3 analytical data is similar to the 
approach for the NTC Orlando OU 1 RI/FS report (ABB-ES, 1995), which primarily 
uses nonparametric statistical methods, including (1) the Mann-Whitney U Test, 
and (2) the outside value test. A brief discussion of this procedure, also found 
in Appendix I-5 of the OU 1 RI/FS report, is presented below as applied to the 
OU 3 analytical data set. 

Nonparametric statistics (also known as distribution-free tests) have been used 
in a number of Navy CLEAN RI/FS evaluations because they require less restrictive 
assumptions about the underlying distributions such as the assumption of 
normality and equal variance. These assumptions are usually difficult to meet 
especially in small environmental sample sets. The details of the background 
data set used in this evaluation has been published elsewhere (Background 
Sampling Report, ABB-ES, 1995). The background data set excludes two sur,face 
soil locations (Location 009 and 016) because they have been found to bave 
elevated polyaromatic hydrocarbon compound concentrations. OU 3 analytical 
values rejected through data validationwere excluded from the procedure, but all 
other nonrejectedvalues, including below detection limit results, were included. 
Field duplicate sample results were arbitrarily included as separate and distinct 
entities. 

C.4.2. Statistical Evaluation Approach 

C.4.2.1 The Mann-Whitney U Test Procedure 

The Mann-Whitney U test procedure was performed in order to gain a better 
understanding of underlying value distributions and systematic differences (such 
as varying detection limits) between the OU 3 data set and the established NTC 
Orlando main base background data set (Background Sampling Report, ABB-ES, 15)95). 
The U test, a non-parametric analog of the better known parametric Student's t 
test, determines if two samples are likely to have been drawn from a single,. 
population (at some confidence level). This procedure was used to determine 
whether an analyte/compound detected in the site samples is significantly above 
background so as to be considered potentially affected by site activities; 
otherwise, the detected analyte/compound could be considered not significantly 
different from expected background values. 

For each media (soil or groundwater), results from each analytical parameter for 
OU 3 samples and background samples were analyzed. The first determination was 
whether or not the two were likely derived from the same population. If this 
assumption was not rejected (with a 95% confidence level), then no further 
analysis was done for that analyte, that is, there was no reason to believe there 
was any difference between the background and the field samples. If, on the 
other hand, this assumption was dismissed (they were not derived from the same 
population; they are different populations) then a determination of which sample 
group had a larger central value was made. This determination was based on the 
relative values of the median of each group. If more than fifty percent of both 
the background and field samples are below detection limits (BDL), then the test 
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is essentially comparing detection limit populations. Cases of different 
detection limit populations are noted in the results below. Any analyte whose 
background median was larger than the field sample 's median was dismissed as not 
being of further concern. Any analyte whose field sample median was larger than 
the background's median was considered to be potentially affected by site 
activities. 

C.4.2.2 The Outside Value Identification Test 

3i 
29 

pJTs I DE VALUEQ 

r 
UPPER FOURTH * l.WFS 

15 
14 
13 
13 --LFPER FOURTH 

12 
10 

9 
FOURTH SPREAD 9 -EDlAM 

C-Q> 8 
7 
6 
5 -LWER FOURTH 

3 
2 
1 

L- LOVER MLATH - 1.9FS 

The outside value test was done for 
each sampled media (surface soils and 
groundwater) to determine if they 
represented consistent populations. 
This examination was performed by 
identifying points in need of closer 
scrutiny through the use of a non- 
parametric outside value 
identification method based on the 
definition of a "fourth spread" 
described in Understanding Robust and 
Exploratory Data Analysis, D. C. 
Hoaglin, F. Mosteller, and J.W. Tukey, 
John Wiley and Sons, Inc. 1983. This 
method is based on the definition of a 
"fourth spread" which is the numerical 
difference between the lower fourth 
and upper fourth. (For all practical 
purposes, the lower fourth and upper 
fourth correspond to the twenty-fifth 
and seventy-fifth percentiles which 
are the values that are greater than 
or equal to twenty-five percent of the 
values and greater than or equal to 
seventy-five percent of the values, 
respectively.) By using the distance 
between fourths as an indicator to the 
"natural spread" of the values, 
extreme values at either end of the 
distribution have no effect on the 
measurement of the spread of the 
population around its central value. 

Any value that lies more than 1.5 times the fourth spread above the upper fourth 
value or 1.5 times the fourth spread below the lower fourth is considered an 
"outside value" deserving further consideration (See Fig 1). These values are 
not true statistical outliers, but are distributed far enough from the sample's 
central value to be questioned. The resulting outside values were then evaluated 
to determine if there were any known factors that could explain anomalous 
results. A sample with several outside values in the OU 3 data set could assist 
in identifying areas of "hot spots" or contaminated zones. 

c.4.3 Guide to the Interpretion of Statistical Results 

In the pages that follow, descriptive statistics for OU 3 soil and groundwater ,- -, 
are presented first. The descriptive statistics include the minimum and maximum 
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reported detection levels, the minimum and maximum levels reported, the above 
detection level average values, the median of all values above and below 
detection levels, and the number of detections versus total number of samples. 

Results of the Mann-Whitney U test and non-parametric .outside values test for 
each media are reported in three major sections: the header information, the 
summary information, and the detail (by analyte) information. 

The header consist of a 'points used' listing which gives the sample location 
identifier and group affiliations for every sample used in the analysis. In the 
example below, the OU 3 groundwater samples are identified with a '3g' and 
background groundwater samples with a 'bkg', * 

Points used: 
ou location 
3g O&xl0102 
3g OS00202 

. . . 
bkg DRGOOlOl 
bkg oRGoo2Dl 

. . . 

The summary information begins with a listing of each analyte found to contain 
groups from different parent populations and an interpretation of which group 
tends to have higher values. 'Different Detection Limits' indicates a comparison 
dominated by comparisons of detection levels instead of analytical values. 

Parmeters uith different populations: 
ARSENIC Grap 39 Higher 
CADWIM Different Detection Limits 
. . . 

This section continues with a 'by location outside values count' listing which 
summarizes the number of lower and upper outside values each sample location 
contains. Locations with a relatively large number of low or high outside values 
may indicate an area in need of closer scrutiny (possibly representing an area 
of elevated concentrations, high analytical detection limits, etc). 

location 

OaGDD102 
DBGDD202 
O&430302 

lou values high values 
GDL/total BDL/total 

24/29 21/27 
25/29 24/27 
26/28 Z/26 

Next come the individual analyte detail listings. The example discussed below 
is the output of a comparison of two groups of data (OU 3 and background group) 
for the parameter arsenic, a contaminant of concern for OU 3. 

___________-____________________________-----------------------~-- 
ARSENIC in UG/L 

_______------_--_--_---------- 

&agl: 39 
min. median. nw. ML/tot : 
g&S?: bki - 

2.2DDD IJ 13.2OOD 295.oooD 19/ 49 

ain, a&an, max, Ml/tot : 1.5ODD u 
>*a Different populations at alha > 0.95 

Crap 3g Higher 

1 A500 3.7DOD 6 6 / 12 

outside values test grag relative to bsckgromd grap bkg 
___--__-__--_--_-------------------------------------- 

loucut = -0-3750 
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Lq = 1.5DDD II 
dim = 1 .a500 

2.mKl = 
zut = 4.6250 

Louer outside values in test grap relative to grap #rg: 
<< WINE FQyD= 

l&et QRsi&5~~~ grap relative to group kg: 
U 

.lJ 5.9Dw wGw202D 
1.1 

Below is an explanation for each section. First is the header, which tells the 
reader which parameter is being compared. 

_------------- ___------_-------___-------------------------------- 
ARSENIC in UWL 

_______-____---__--^---------- 

Next are two rows of .'s and *'s -- these are a graphical representation of the 
ranking of values, increasing values to the right. ( .'s represent below 
detection limit [BDL] values while *'s represent above detection limit [ADL] 
values.) In the arsenic example below, most arsenic detections in group OU 3 
groundwater (group 3g) are much higher than detections shown for group bkg. This 
display is limited to a 70 character bar (to fit on the page), so each character 
can represent more than one value (actually, each character exactly represents 
(total number in both groups)/70, rounded up to the next larger integer). Hits 
take precedence over a BDL (ie., if the character contains both ADL and BDL 
values, then it is a *>. 

i--x . . 

W4 - * t . . . . . . 

39 w ek . . ..I .I. . . . . . . ..I .I 

Next comes a brief descriptive statistics report for each group. Included in 
this report are the minimum, median, and maximum values in each group (including 
any appropriate value qualifiers), and a listing of the number of BDL values and 
total number of values included for the group in the analysis. 

graql: 39 
rin, dian, max, Ml/tot : 2.2DDD u 13.2DDD 295dooo 191 49 
9rap2: M9 
rin, ledian, max, tdl/tot : 1sDDD u 1.8500 3.7DDD 6 6 / 12 

Next comes a description of the results of a Mann-Whitney U test comparison for 
the two groups. This test determines if the two groups are likely to have been 
chosen from the same parent population. 

m> Different poplatiom at alpha > 0.95 
Grap 39 Higher 

Possible outcomes (and their meaning) may include: 

All analyses were BDLs (No comparison of analytical values is 
possible since all values were below 
detection limits) 

>>> Different populations at alpha= nnn < < < ,.'-y 
(the groups are small and from different 
parent populations with more than 95% 
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confidence) 

Different populations at alpha= nnn (the groups are small but not from 
different parent populations with more than 
95% confidence) 

>>> Different populations 
(the groups ",rL la:g','aida fro: 

0.95 
different 

parent populations with more than 9.5% 
confidence) 

no evidence of different populations at alpha=.95 
(the groups are large but not from 
different parent populations with more than 
95% confidence) 

And a determination of which group tends to have higher values. If many olf the 
values are BDL, then this determination might be that the comparison reflects 
groups with different detection limits and not necessarily different actual 
analytical values. 

Next, a fourth spread nonparametric outside value check is done to identify 
points with suspect values which should be further examined. These are not 
necessarily "bad" points, but their values are sufficiently extreme to warrant 
closer scrutiny before using them in further data analyses. The median, lower 
quartile (lq), upper quartile (uq), the lower cut off value (locut), and the 
upper cut off value (hicut) are then listed for the background group. (For 
descriptions of these values, see Understanding Robust and Exploratory Data 
Analysis, D. C. Hoaglin, F. Mosteller, andJ.W. Tukey, John Wiley and Sons, Inc. 
1983.) Following these listings is a list of non-background values tha:t fall 
outside of the interval between the lower cut off value and the upper cut off 
value. If no values fall outside, then '<<NONE FOUND>>' will be listed. The 
summary of outside values by analytical parameter is then presented, one group 
for low outside values and another group for high outside values. 

(lutside values test group relative to beckgrand grog, bkg 
________________________________________-------------- 
1oMcut = -0.3750 
Iq = 1.5ooo u 
dian = 1.8500 
uq = 2.7500 
hicut = 4.6250 

Larer outside vatues in test grap dative to grap tig: 
-z< NONE FOB> 

Upper outsicbe5vg&$: grap relative to grap bkg: 
U 
U 5:gooo ogGoo2OP 

.*. 
2t%.otnm osoo402 
295.oooo cBGoo202 I 

Next come the detail reports on each individual location and the summary of 
outside values by analyte. The location detail report begins with a lis,ting of 
the location identifier and the total number of low and hi outside values. The 
comes a details listing of all analytical values (including parameter name, value 
and value qualifiers) which are low outside values. Following these is a report 
detailing the same information for high outside values. The example below is for 
well identifier OLD-08-02. 
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D8GOO302 
L 2,4-D 
L 2,4-W 

\on: 26/28 hi: P/26 
1.5m IJ 
0.6000 J 

_.I 

L gamtl-chlorcbe 

H 1,2-Dich10rd=U~ 
II 1,3-Dichloroberucne 

1.. 
.ll Arsan~c 
IS_ 

0.0480 u 

1O.DDOO UJ 
lO.ODDD UJ 

m.9cxm 

Statistical evaluation results are presented by media, groundwater in Section 
?.?.4 and surface soils in Section ?.?.5. Descriptive statistics for each OU 3 
media are summarized first. While the statistical procedures were done on all 
analytes and compounds analyzed in OU 3 soil and groundwater data, only the 
analytes and compounds that were detected at least once in any one sample is 
included in the summaries that follow since they could be considered 
statistically insignificant. The following table summarizes the analytes and 
compounds detected at least once in either soil or groundwater sample. 

Analvte/Compound Detected Soil Groundwater 

2,4 5-TP (Silvex) 
2,4,5-T 
2,4,6-Trichlorophenol 
2,4-D 
2,4-DB 
2,4-Dichlorophenol 
2,4-Dimethylphenol 
2-Methylnaphthalene 
2-Methylphenol 
4,4"-DDD 
4,4'-DDE 
4,4'-DDT 
4-Methylphenol 
Acenaphthylene 
Aldrin 
alpha-BHC 
alpha-Chlordane 
Aluminum 
Anthracene 
Antimony 
Aroclor-1260 
Arsenic 
Barium 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g,h,i)perylene 
Benzo(k)fluoranthene 
Beryllium 
beta-BHC 
bis(2-Ethylhexyl)phthalate 
Butylbenzylphthalate 
Cadmium 
Calcium 

X 
X 

X 
X 

X 

X 
X 
x 

X 
x 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

X 
X 
X 
X 

X 

X 
X 

,-, 

X 
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Carbazole 
Chromium 
Chrysene 
Cobalt 
Copper 
Dalapon 
delta-BHC 
Di-n-butylphthalate 
Di-n-octylphthalate 
Dibenz(a,h)anthracene 
Dicamba 
Dichloroprop 
Dieldrin 
Dinoseb 
Endosulfan I 
Endosulfan II 
Endosulfan sulfate 
Endrin 
Endrin aldehyde 
Endrin ketone 
Fluoranthene 
gamma-BHC (Lindane) 
gamma-Chlordane 
Heptachlor 
Heptachlor epoxide 
Indeno(l,2,3-cd)pyrene 
Iron 
Lead 
Magnesium 
Manganese 
MCPA 
MCPP 
Mercury 
Methoxychlor 
Naphthalene 
Nickel 
Phenanthrene 
Phenol 
Potassium 
Pyrene 
Selenium 
Silver 
Sodium 
Vanadium 
Zinc 

., 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 
X 
X 
X 



C.4.4 Statistical Evaluation - OU3 groundwater 

surmary of descriptive statistics 

Chewname is chemical name 
Min.dl is minimus reported detection level 
Max.dl is maximus reported detection level 
Hin.lv is minimun level reported 
Max.lv is maximm level reported 
ADL.Avg is above detection level average value 
Median is median of all vatues above and belou detection level 
Nun.Det/Tot.Sanple is mm&r of detects / total ntir Sampled 

Chem.name 
l-2.4-Trichlorobenree 
1;21Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
2,2’-oxybis(l-Chloropropa 
2,4 5-TP (Silvex) 
2,4,5-T 
2,4,5-Trichlorophenot 
2,4,6-Trichlorophenol 
2,4-D 
2,4-DB 
2,4-Dichlorophenot 
2,4-Dimethylphenol 
2,4-Dinitrophenol 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
2-Chloronaphthalene 
2-Chlorophenol 
2-Methylnaphthalene 
2-Methylphenol 
2-Nitroanitine 
2-Nitrophenol 
3,3’-Dichlorobenzidine 
3-Nitroanitine 
4,4’-DDD 
4,4’-DDE 
4,4’-DDT 
4,6-Dinitro-2-methylpheno 
L-Bromophenyl-phenylether 
4-Chloro-3-methylphenol 
L-Chloroaniline 
4-Chlorophenyk-phenylethe 
L-Methylphenol 
L-Nitroaniline 
L-Nitrophenot 
Acenaphthene 
Acenaphthylene 
Aldrin 
Aluninun 
Anthracene 
Antimony 
Aroclor-1016 
Aroclor-1221 
Aroclor-1232 
Aroclor-1242 
Aroclor-1248 
Aroclor-1254 
Aroclor-1260 
Arsenic 
Bariun 
Benzo(a)anthracene 
BenzoCa)pyrene 
Benzo(b)fluoranthene 
Benro(g,h, i )perylene 
Benro(k)fluoranthene 
Berylliun 
Butylbentylphthalate 
Cadmiun 
Calcim 

Uin.dt Max-d1 Min. Lv Max. Lv AD1 .Avs Median Nun.Det/Tot.Samle 
10.000 11.000 N/A N/A N/A 10.000 UJ o/35 
10.000 
10.000 
10.000 
10.000 

0.050 
0.500 

25.000 
10.000 

1.500 
2.000 

10.000 
10.000 
25.000 
10.000 
10.000 
10.000 
10.000 
10.000 
10.000 
25.000 
10.000 
10.000 
25.000 

0.093 
0.093 
0.093 

25.000 
10.000 
10.000 
10.000 
10.000 
10.000 
25.000 
25.000 
10.000 
10.000 

0.047 
33.000 
10.000 

2.000 
0.930 
1.900 
0.930 
0.930 
0.930 
0.930 
0.930 
2.200 
1.500 

10.000 
10.000 
10.000 
10.000 
10.000 

0.100 
10.000 

0.300 

11.000 
11.000 
11.000 
11.000 

5.000 
5.000 

27.000 
11 .ooo 

2.000 
50.000 
11.000 
11.000 
27.000 
11.000 
11.000 
11.000 
11.000 
11.000 
11.000 
27.000 
11.000 
11.000 
27.000 

0.110 
0.110 
0.110 

27.000 
11.000 
11.000 
11.000 
11.000 
11.000 
27.000 
27.000 
11.000 
11.000 
0.054 

155.000 
11.000 
5.000 
1.100 
2.200 
1.100 
1.100 
1.100 
1.100 
1.100 
5.900 
9.600 

11.000 
11.000 
11.000 
11.000 
11.000 

0.430 
11.000 
0.500 

771.000 63200.000 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

2.000 
0.001 
0.046 
2.000 
2.000 

N/A 
N/A 
N/A 
WA 
N/A' 

1 .ooo 
1 .ooo 

N/A 
N/A 
N/A 
N/A 

0.029 
0.005 
0.004 

N/A 
N/A 
N/A 
N/A 
N/A 

3.000 
N/A 
N/A 
N/A 
N/A 

0.051 
87.300 

WA 
2.900 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

2.200 
1.800 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
WA 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

2.000 
110.000 

1.800 
200.000 

2.000 
N/A 
N/A 
N/A 
N/A 
N/A 

14.000 
1 .ooo 

N/A 
WA 
N/A 
N/A 

0.088 
0.100 
0.009 

N/A 
N/A 
N/A 
W/A 
N/A 

3.000 
N/A 
N/A 
WA 
N/A 

0.051 
3260.000 

N/A 
5.100 

WA 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

295.000 
47.200 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
WA 

N/A 
N/A 
N/A 
N/A 
WA 
N/A 
N/A 

2.000 
4.589 
0.430 

101.000 
2.000 

N/A 
WA 
WA 
N/A 
N/A 

7.500 
1 .ooo 

N/A 
N/A 
N/A 
WA 

0.059 
0.038 
0.006 

N/A 
N/A 
N/A 
N/A 
N/A 

3.000 
N/A 
N/A 
N/A 
N/A 

0.051 
748.341 

N/A 
3.740 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

95.833 
17.495 

N/A 
N/A 
N/A 
N/A 
N/A 
WA 
N/A 

WA ‘ N/A 
5830.000 134000.000 

10.000 u 
10.000 u 
10.000 u 
10.000 UJ 

0.500 u 
0.500 u 

25.000 U 
10.000 u 

0.230 J 
0.560 J 

10.000 u 
10.000 u 
25.000 U 
10.000 u 
10.000 u 
10.000 u 
10.000 u 
10.000 u 
10.000 u 
25.000 U 
10.000 u 
10.000 UJ 
25.000 U 

0.096 U 
0.096 u 
0.095 u 

25.000 U 
10.000 u 
10.000 u 
10.000 UJ 
10.000 u 
10.000 u 
25.000 UJ 
25.000 U 
10.000 u 
10.000 u 
0.048 U 

372.000 
10.000 u 

2.900 U 
0.955 u 
1.900 u 
0.955 u 
0.955 u 
0.955 u 
0.955 u 
0.955 u 

13.200 
13.300 J 
10.000 u 
10.000 u 
10.000 u 
10.000 u 
10.000 u 

0.120 u 
10.000 u 

0.300 u 

o/35 
o/35 
0;35 
o/35 
O/38 
O/38 
o/35 
l/35 

25/38 
25/38 

2/35 
l/35 
o/35 
o/35 
0;35 
o/35 
o/35 
2/35 
l/35 
o/35 
o/35 
o/35 ,,-? 

o/35 
2/34 
3/34 
4/34 
o/35 
o/35 
o/35 
o/35 
o/35 
l/35 
o/35 

42175.526 29300.000 U 

o/35 
o/35 
on5 
l/34 

37/49 
o/35 
s/49 
o/34 
o/34 
o/34 
o/34 
o/34 
o/34 
o/34 

30;49 
44/49 

o/35 
o/35 
o/35 
0135 
o/35 
o/49 
0/35 

A---- \ 

0;49 
38/49 
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Carbazole 
Chraiun 
Chrysene 
Cobalt 
Copper 
DaLapon 
Di-n-butylphthalate 
Di-n-octylphthalate 
Dibenz(a,h)anthracen 
Dibenrofuran 
Dice&a 
Dichloroprop 
Dieldrin 
Diethylphthalate 
Dimethylphthalete 
Dinoseb 
Endosulfan I 
Endosulfan II 
Endosulfan sulfate 
Endrin 
Endrin aldehyde 
Endrin ketone 
Fluoranthene 
Fluorene 
Heptachlor 
Heptachlor epoxide 
HexachLorobenzene 
HexachIorobutadiene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Indeno(l,2,3-cdlpyrene 
Iron 
Isoohorone 
Leab 
MCPA 
MCPP 
Magnesiun 
Manganese 
Mercury 
Nethoxychlor 
N-Nitroso-di-n-propytamin 
N-Nitrosodiphenytamine (1 
Naphthalene 
Nickel 
Nitrobenzene 
PentachIorophenol 
Phenanthrene 
Phenol 
Potassium 
Pyrene 
Selenium 
Silver 
Sodiun 
Thalliun 
Total Organic Carbon 
Total Suspended Solids 
Toxaphene 
Vanadiun 
Zinc 
aLpha-BHC 
aLpha-Chlordane 
beta-BHC 
bis(2-Chloroethoxy)methan 
bis(2-Chloroethyl)ether 
bis(2-Ethylhexyl)phthaLat 
delta-BHC 
garasa-BHC (Lindane) 
gamma-Chlordane 

10.000 
0.800 

10.000 
0.700 
0.700 
6.000 

10.000 
10.000 
10.000 
10.000 

0.500 
2.000 
0.093 

10.000 
10.000 

1.500 
0.047 
0.093 
0.093 
0.093 
0.093 
0.093 

10.000 
10.000 
0.047 
0.047 

10.000 
10.000 
10.000 
10.000 
10.000 
36.400 
10.000 

1.600 
53.000 
60.000 

660.000 
0.520 
0.100 
0.052 

10.000 
10.000 
10.000 

1.200 
10.000 
25.000 
10.000 
10.000 

178.000 
10.000 
3.600 
0.700 

1960.000 
3.700 

N/A 
4.000 
4.700 
0.700 
1.000 
0.047 
0.047 
0.047 

10.000 
10.000 
10.000 

0.047 
0.047 
0.047 

11.000 
6.300 

11.000 
0.800 
4.400 

.60.000 
11.000 
11.000 
11.000 
11.000 

5.000 
20.000 

0.110 
11.000 
11.000 
15.000 

0.054 
0.110 
0.110 
0.110 
0.110 
0.110 

11.000 
11.000 

0.054 
0.054 

11.000 
11.000 
11.000 
11.000 
11.000 

162.000 
11.000 
3.600 

500.000 
540.000 

6650.000 
104.000 

0.190 
0.540 

11.000 
11.000 
11.000 

1.300 
11.000 
27.000 
11.000 
11.000 

4570.000 
11.000 
4.400 
0.800 

78300.000 
5.000 

N/A 
4.000 

N/A 

N/A 

1 .ooo 

1.400 
N/A 
N/A 

N/A 

2.000 
4720.000 

N/A 

5.400 
0.700 

151.000 
0.054 
0.054 
0.054 

11.000 
11.000 
11.000 

0.054 0.005 
0.054 0.008 
0.054 

‘. : 
_ .‘“?,, ._, i 

N/A 

0.810 
N/A 

0.550 
0.760 
0.300 

N/A 
N/A 

N/A 

N/A 

N/A 

0.120 
0.012 

N/A 

N/A 

0.098 
0.046 
0.008 
0.012 
0.010 
0.007 

N/A 
WA 
N/A 

WA 
0.044 

N/A 
WA 

N/A 
N/A 
N/A 

53.600 
N/A 

1.900 
460.000 

N/A 

3.700 
N/A 

2.300 
56.000 

1.400 
N/A 
N/A 
N/A 
N/A 
N/A 

3.100 
0.019 

N/A 
N/A 

0.280 
0.094 
0.009 
0.012 
0.022 
0.070 

N/A 
N/A 
N/A 
N/A 

0.100 
N/A 
N/A 

N/A 

N/A 

N/A 

5800.000 
N/A 

6.600 
3100.000 
1900.000 
9780.000 

172.000 
0.120 
0.008 

N/A 
N/A 

160.000 
11.400 

N/A 
N/A 
N/A 

2.000 
16000.000 

N/A 
N/A 

N/A 

1.659 
N/A 

1.285 
6.964 
0.797 

N/A 
N/A 
WA 
N/A 

N/A 
0.615 
0.016 

N/A 
N/A 

0.139 
0.070 
0.008 
0.012 
0.017 
0.042 

N/A 
N/A 
N/A 
N/A 

0.072 
N/A 

N/A 

N/A 

N/A 

N/A 

1188.503 
N/A 

3.775 
1056.667 
885.863 

8595.000 
56.085 

0.115 
0.008 

N/A 
WA 

29.571 
4.641 

N/A 
WA 
WA 

2.000 
10052.857 

N/A 
N/A 

1.025 
18395.000 

N/A 
29.041 
18.500 

N/A 
2.065 

N/k 
0.502 
0.069 

N/A 
N/A 
N/A 
N/A 

0.083 
0.186 
0.221 

0.360 
7410.000 

3.000 
0.110 
0.008 

N/A 

0.950 
7890.000 

N/A 
5.940 
4.000 

N/A 
0.730 

N/A 
0.004 
0.028 

N/A 
N/A 
N/A 
WA 

0.013 

1.100 
28900.000 

WA 
62.300 
58.000 

WA 
5.100 

N/A 
1.000 
0.110 

N/A 
N/A 
N/A 
N/A 

0.300 
0.690 
0,670 

10.000 u 
1.500 J 

10.000 u 
0.700 u 
3.000 u 
6.000 U 

10.000 u 
10.000 u 
10.000 u 
10.000 u 
0.500 u 
2.000 U 
0.095 u 

10.000 u 
10.000 u 

1.500 u 
0.048 u 
0.095 u 
0.095 u 
0.095 u 
0.095 u 
0.096 U 

10.000 u 
10.000 u 

0.048 U 
0.048U 

10.000 u 
10.000 UJ 
10.000 UJ 
10.000 u 
10.000 u 

447.000 
10.000 u 

1.900 U 
390.000 U 
270.000 UJ 

2150.000 U 
38.400 

0.110 u 
0.480 U 

10.000 u 
10.000 u 
10.000 u 

1.600 J 
10.000 u 
25.000 UJ 
10.000 u 
10.000 u 

2530.000 U 
10.000 u 
4.400 u 
0.800 U 

6680.000 U 
5.000 u 

27.300 
4.000 u 
4.800 U 
1.500 J 

16.800 U 
0.048 U 
0.048 u 
0.048 u 

10.000 u 
10.000 u 
10.000 u 

0.048 U 
0.048 u 
0.048 U 

o/35 
27/49 

0;35 
16/49 
29/49 

3/38 
Of35 
o/as 
o/35 
o/35 
O/:58 

12/:38 

l/U 
3134 
21'34 
o/34 
o/35 
o/35 
o/34 
2/34 
O/35 
0,135 
0,135 
o/35 
o/35 

37/49 
o/35 
8/49 

15/38 
12/38 

21/49 
41/49 

2/49 
llj34 
Of35 
Of35 
7/35 

27/49 
Of35 
D/35 

o/35 

l/35 
14;49 
o/35 
D/49 
2/49 
2/49 
Of49 

36/36 
TO/36 

Of34 
37;49 

o/49 
2/34 
2/34 
Of34 
Of35 
o/35 
Of35 
4/35 

LOCATIONS AND SAMPLE DATES USED: 

location sanpdate 
08FOO901 19971022 
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OaFO1201 
OaFO1301 

08600302 
08600402 
08G00501 
08G00501D 
08600601 
OBGOO?Ol 
OBGOO801 
08G00801D 
08600901 
08G01001 
08601101 
08601201 
08G01301 
08601401 
08G01501 
08601601 
08G01701 
08601801 
09FOO402 
09F00601 
09F00701 
09FO1501 
09FO1601 
09G00102 
09GOO202 
09Goo202D 
09GOO302 
09G00402 
09G00501 
CfPG00601 
09G00701 
09G00801 
09GOO901 
D9GOlOOl 
09G01101 
09GO1201 

.09GO1301 
OPGO1401 
09GO14olD 
09GO1501 
09G01601 
09G01701 
09G01801 
09G01801D 

19971023 
19971205 
19971022 
19971022 
19971022 
19971022 
19971023 
19971023 
lW71023 
19971023 
19971022 
19971022 
19971022 
19971023 
19971023 
19971023 
19971205 
19971208 
19971205 
19980218 
19980218 
19980219 
19971021 
19971017 
lW71021 
19971205 
19971205 
19971020 
19971020 
19971020 
19971020 
19971021 
19971021 
19971017 
19971021 
19971024 
19971024 
19971021 
19971021 
19971021 
19971021 
19971204 
19971201; 
19971205 
19971205 
19980212 
19980212 
19980212 
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i NTC ORLANDO background grounduater descriptive statistics 

Chem.name is chemical name 
Min.dl is mininun reported detection Level 
Hax.dl is maximum reported detection level 
Uin.Lv is mininun level reported 
Max.Lv is maximm level reported 
ADL.Avg is above detection level average value 
Median is median of all values above and belou detection level 
Nun.Det/Tot.Senple is nu&er of detects / total n&r s-led 

Chem.nama nex.dl Uin. Lv 
1.000 N/A 
1 .ooo N/A 
1.000 WA 
1.000 N/A 
1.000 N/A 

10.000 N/A 
1.000 N/A 
1.000 N/A 
1.000 N/A 
1.000 N/A 
1.000 N/A 
1.000 N/A 
1.000 N/A 

10.000 N/A 
0.500 N/A 

25.000 N/A 
10.000 N/A 

2.500 WA 
2.500 WA 
2.500 N/A 

10.000 N/A 
10.000 N/A 
25.000 WA 
10.000 N/A 
10.000 N/A 

5.000 N/A 
10.000 WA 
10.000 WA 
5.000 N/A 

10.000 N/A 
10.000 N/A 
25.000 N/A 
10.000 N/A 
10.000 N/A 
25.000 N/A 

0.100 N/A 
0.100 N/A 
0.100 N/A 

25.000 N/A 
10.000 N/A 
10.000 N/A 
10.000 N/A 
10.000 N/A 

5.000 N/A 
10.000 N/A 
25.000 N/A 
25.000 N/A 
10.000 N/A 
10.000 N/A 

5.000 N/A 
38.900 N/A 

0.050 N/A 
14.600 22.700 
10.000 N/A 

1.400 1.900 
0.500 N/A 
0.500 N/A 
0.500 N/A 
0.500 N/A 
0.500 N/A 
0.500 N/A 

Max. lv ADL.Avg 
l,l,l-Trichloroethene 
1,1,2,2-tetrachloroethane 
1,1,2-Trichloroethane 
l,l-Dichloroethane 
l,l-Dichloroethene 
1,2,4-Trichlorobenzene 
1.2.Dibromo-3-chloropropa 
1,2-Dibrunoethane 
1,2-Dichlorobenzene 
1,2-Dichloroethane 
1,2-Dichloropropane 
1,3-Dichlorobenrene 
7,4-Dichlorobenzene 
2,2’-oxybis(l-Chloropropa 
2,4,5-T 
2.4,s.Trichlorophenol 
2,4,6-Trichlorophenol 
2,4-D 
2,4-W 
2,4-DP (Dichloroprop) 
2,4-Dichlorophenol 
2,4-Dimethylphenol 
2,4-Dinitrophenol 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
2-Butanone 
2-ChLoronaphthalene 
2-Chlorophenol 
2-Hexanone 
2-Methylnaphthalene 
2-Methylphenol 
2-Nitroanitine 
2-Nittophenol 
3.3’.DichLorobenzidine 
3-Nicroaniline 
4,4’-DDD 
4,4'-DDE 
4.4’.DDT 
4,6-Dinitro-2-methylpheno 
L-BromophenyL-phenylether 
4-Chloro-3-methylphenol 
4-ChLoroaniline 
4-Chlorophenyl-pknylethe 
4-Methyl-2-pentanone 
4-Methylphenol 
4-Witroaniline 
4-Nitrophenol 
Acenaphthene 
Acenaphthylene 
Acetone 
Actiniun-228 
Aldrin 
Aluminun 
Anthracene 
Antimony 
Aroclor-1016 
Aroclor-1221 
Aroclor-1232 
Arocior-1242 
Aroclor-1248 
Aroclor-1254 

Min.dl 
1.000 
1.000 
1.000 
1.000 
1.000 

10.000 
1.000 
1.000 
1 .a00 
1.000 
1.000 
1.000 
1.000 

10.000 
0.500 

25.000 
10.000 

2.500 
2.500 
2.500 

10.000 
10.000 
25.000 
10.000 
10.000 

5.000 
10.000 
10.000 

5.000 
10.000 
10.000 
25.000 
10.000 
10.000 
25.000 

0.100 
0.100 
0.100 

25.000 
10.000 
10.000 
10.000 
10.000 
5.000 

10.000 
25.000 
25.000 
10.000 
10.000 

5.000 
23.300 

0.050 
14.600 
10.000 

1.200 
0.500 
0.500 
0.500 
0.500 
0.500 
0.500 

N/A N/A 1.000 u 
N/A N/A 1.000 u 
N/A N/A 1.000 u 
N/A N/A 1.000 u 
N/A N/A 1.000 u 
N/A N/A 10.000 u 
N/A N/A 1.000 UR 
N/A N/A 1.000 u 
N/A N/A 1.000 u 
N/A N/A 1.000 u 
N/A N/A 1.000 u 
N/A N/A 1.000 u 
N/A N/A 1.000 u 
N/A N/A 10.000 u 
N/A N/A 0.500 u 
N/A N/A 25.000 U 
N/A N/A 10.000 u 
N/A N/A 2.500 U 
N/A N/A 2.500 U 
N/A N/A 2.500 U 
N/A N/A 10.000 u 
N/A N/A 10.000 u 
N/A N/A 25.000 U 
N/A N/A 10.000 u 
N/A N/A 10.000 u 
N/A N/A 5.000 UR 
WA N/A 10.000 u 
WA N/A 10.000 u 
N/A N/A 5.000 UR 
WA N/A 10.000 u 
N/A N/A 10.000 u 
N/A WA 25.000 U 
WA N/A 10.000 u 
WA N/A ‘10.000 u 
N/A N/A 25.000 U 
WA N/A 0.100 UJ 
N/A N/A 0.100 UJ 
N/A N/A 0.100 UJ 
N/A WA 25.000 U 
N/A N/A 10.000 u 
N/A WA 10.000 u 
N/A WA 10.000 u 
N/A N/A 10.000 u 
N/A N/A 5.000 u 
N/A WA 10.000 u 
N/A N/A 25.000 lJ 
N/A N/A 25.000 u 
N/A N/A 10.000 u 
N/A N/A 10.000 u 
N/A N/A 5.000 UR 
N/A N/A 34.700 u 
N/A N/A 0.050 UJ 

7260.000 2033.427 829.000 
N/A WA 10.000 u 

2.200 2.050 1.200 u 
N/A N/A 0.500 UJ 
N/A N/A 0.500 UJ 
N/A N/A 0.500 UJ 
N/A N/A 0.500 UJ 
N/A N/A 0.500 UJ 
N/A N/A 0.500 UJ 
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Median Nun.Det/Tot.S.anple 
o/12 
O/l2 
o/12 
o/12 
o/12 
P/12 
01/9 
a02 
O/l2 
O/12 
O/12 
cl/l2 
o/12 
o/12 
O/l2 
O/12 
o/12 
Oil2 
O/12 
ID/12 
ID/l2 
'O/12 
D/12 
o/12 
o/12 
O/6 
O/l2 

_ o/12 
oj9 
o/12 
o/12 
o/12 
o/.12 
o/12 
O/l2 
o/12 
o/12 
Oil2 
o/12 
o/12 
o/12 
o/12 
o/12, 
o/12 
o/12 
o/12 
o/12 
o/12 
o/12 
O/6 
o/12 
O/l2 

11/12 
O/l2 
2/12 
o/12 
o/12 
o/12 
Oil2 
o/12 
o/12 



Aroclor-1260 0.500 
Arsenic 1.500 
Bariun N/A 
Benzene 1.000 
Benro(a)anthracene 10.000 
Benzo(a)pyrene 0.100 
Benzo(b)flueranthene 10.000 
Benro(g,h,i)peryLene 10.000 
Benzo(k)fIucranthene 10.000 
Beryl liun 0.200 
Bismuth-212 71.600 
Bismuth-214 17.200 
Brcmcchlormethene 1 .ooo 
BrcmodichLorcmethane 1 .ooo 
Brcnncform 1.000 
Bromanethane 1.000 
Butylbenzylphthalate 10.000 
Ca&iun 2.100 
Calciun N/A 
Carbarole 10.000 
Carbon disulfide 1.000 
Carbon tetrachloride 1.000 
Cesiun-137 3.300 
Cesiun-137, Uncertainty WA 
Chlorobenzene 1.000 
Chloroethane 1 .ooo 
Chloroform 1 .ooo 
Chloromethane 1 .ooo 
Chrcfniun 1.900 
Chrysene 10.000 
Coba L t 2.600 
Copper 1.500 
Dalapon 5.000 
Di-n-butylphthalate 10.000 
Di-n-octylphthalate 10.000 
Dibenz(a,h)anthracene 10.000 
Dibenzofuran 10.000 
Dibromochloranethane 1.000 
Dicamba 0.500 
Dietdrin 0.100 
Diethylphthalate 10.000 
Dimethylphthalate 10.000 
D i noseb 0.500 
Endosulfan I 0.050 
Endosulfan I I 0.100 
Endosulfan sulfate 0.100 
En&in 0.100 
Endrin aldehyde 0.100 
Endrin ketone 0.100 
Ethylbenzene 1.000 
FLuoranthene 10.000 
F luorene 10.000 
Gross ALpha 1.000 
Gross Alpha, Counting Err N/A 
Gross Beta 3.000 
Gross Beta, Counting Erro N/A 
Heptachlor 0.050 
Heptachlor epoxide 0.050 
Hexachlorobenzene 1.000 
Hexachlorobutadiene 10.000 
Hexachlorocyclopentadiene 10.000 
Hexachloroethane 10.000 
Indeno(l,2,3-cd)pyrene 10.000 
Iron N/A 
Isophorone 10.000 
Lead 1.300 
Lead-212 14.300 
Lead-214 15.200 
!4CPA . 250.000 
WCPP 250.000 
Magnesiun N/A 
Manganese N/A 
Mercury 0.020 

0.500 N/A 
3.100 1 .?OO 

N/A 2.000 
? -000 N/A 

10.000 N/A 
0.100 N/A 

10.000 N/A 
10.000 N/A 
10.000 N/A 

0.200 N/A 
229.000 232.000 

26.?00 N/A 
1.000 N/A 
1.000 1.000 
1.000 N/A 
1.000 N/A 

10.000 N/A 
2.100 2.800 

N/A 2660.000 
10.000 N/A 

5.000 N/A 
1 .ooo WA 
8.400 0.835 

N/A 1.650 
1.000 N/A 
1.000 N/A 
1.000 0.500 
1.000 N/A 
1.900 2.400 

10.000 N/A 
2.600 N/A 
I .a00 I .a00 
5.000 N/A 

10.000 2.000 
10.000 2.000 
10.000 N/A 
10.000 WA 

1.000 WA 
0.500 WA 
0.100 N/A 

10.000 WA 
10.000 N/A 

0.500 N/A 
0.050 N/A 
0.100 N/A 
0.100 N/A 
0.100 N/A 
0.100 N/A 
0.100 N/A 
1.000 N/A 

10.000 N/A 
10.000 N/A 

1.000 2.200 
N/A 2.700 

3.000 3.000 
N/A 2.600 

0.050 N/A 
0.050 N/A 
1.000 N/A 

10.000 N/A 
10.000 N/A 
10.000 N/A 
10.000 N/A 

N/A 16.000 
10.000 N/A 

1.300 1.700 
19.000 N/A 
23.700 N/A 

250.000 N/A 
250.000 N/A 

N/A 713.000 
N/A 2.400 

0.020 0.030 
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N/A 
3.700 

71.000 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

232.000 
N/A 
N/A 

1.000 
N/A 
N/A 
N/A 

2.800 
42500.000 

N/A 
N/A 
N/A 

0.835 
1.650 

N/A 
N/A 

4.000 
N/A 

6.000 
N/A 
N/A 

3.600 
N/A 

2.000 
3.000 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
WA 
N/A 
WA 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

16.200 
2.700 
6.600 
2.600 

N/A 
N/A 
WA 
N/A 
N/A 
N/A 
N/A 

1540.000 
N/A 

2.300 
N/A 
N/A 
N/A 
N/A 

4930.000 
14.100 

0.120 

WA 
2.483 

15.708 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

232.000 
N/A 
N/A 

1.000 
N/A 
N/A 
N/A 

2.800 
la415.000 

N/A 
N/A 
N/A 

0.835 
1.650 

N/A 
N/A 

1.200 
N/A 

3.917 
N/A 
WA 

2.700 
N/A 

2.000 
2.250 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
WA 
N/A 
WA 
N/A 
N/A 
N/A 
N/A 

6.340 
2.700 
5.067 
2.600 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

613.558 
N/A 

2.000 
WA 
N/A 
N/A 
N/A 

2280.000 
8.483 
0.061 

0.500 UJ 
I.850 B 
8.800 B 
1.000 u 

10.000 u 
0.100 U 

10.000 u 
10.000 u 
10.000 u 

0.200 u 
188.500 u 

23.000 u 
1.000 u 
1.000 u 
1.000 u 
1.000 u 

10.000 U 
2.100 u 

15550.000 J 
10.000 u 

1.000 u 
1.000 u 
5.?00 u 
1.650 
1.000 u 
1.000 u 
1.000 u 
1.000 u 
2.150 B 

10.000 u 
2.600 U 
1.500 u 
5.000 u 

10.000 u 
10.000 u 
10.000 u 
10.000 u 

1.000 u 
0.500 u 
0.100 UJ 

10.000 u 
10.000 u 

0.500 u 
0.050 UJ 
0.100 UJ 
0.100 UJ 
0.100 UJ 
0.100 UJ 
0.100 UJ 
1.000 u 

10.000 u 
10.000 u 
4.200 J 
2.700 
3.000 u 
2.600 
0.050 UJ 
0.050 UJ 
1.000 u 

10.000 u 
10.000 u 
10.000 u 
10.000 u 

285.500 
10.000 u 

1.300 UJ 
16.600 u 
21.450 u 

250.000 u 
250.000 U 

1725.000 J 
10.150 B 

0.040 J 

Of12 

6/12 
12/12 /“a_ 

Of12 

o/12 
Of12 

o/12 
o/12 
O/l2 
o/12 
l/12 
Of12 

o/12 
l/12 
Of12 

o/12 
o/12 
l/12 

12/12 
Of12 

o/12 
Of12 

l/13 
l/l 
o/12 
O/l2 
t/12 
Of12 

6/12 
o/12 
o/12 
202 
o/12 
l/12 
4/12 
o/12 
o/t2 
o/12 
Of12 

o/12 
0;12 
o/12 
o/12 
Oil2 
o/12 
Of12 

Oil2 
o/12 
Of12 

o/12 
o/12 
o/12 

10/13 
l/l 
6/13 
l/l 
O/l2 
o/12 
o/12 
O/l2 
o/12 
o/12 
o/12 

12/12 
0;12 
2/12 
o/12 
o/12 
o/12 
o/12 

12/12 
12j12 

?/I2 

f--x 

f---Y 



Methoxychlor 
Methvlene chloride 
N-Nitroso-di-n-propytamin 
N-Nitroscdiphenylamine (1 
Naphthalene 
Nickel 
Nitrcbenzene 
Pentachlorophenol 
Phenanthrene 
Phenol 
Potassiun 
Potassium-40 
Potassiua-40, Uncertainty 
Pyrene 
Radius-226 
Radius-226, Uncertainty 
Radius-228. 
Radius-228, Uncertainty 
Seleniun 
Silver 
Silvex (2,4,5-TPD 
Scdiun 
Styrene 
Tetrachloroethene 
Thalliun 
Thalliun-208 
Thoriun-227 
Thoriun-227, Uncertainty 
Thorim-228 
Thoriun-228, Uncertainty 
Thoriun-230 
Thoriun-230, Uncertainty 
Thorim-232 
Thorium-232, Uncertainty 
Thoriun-234 
Toluene 
Total Dissolved Solids 
Total Suspended Solids 
loxaphene 
Trichloroethene 
Uraniun-234 
Uraniun-234, Uncertainty 
Uraniun-235 
Uraniun-238 
Uraniun-238, Uncertainty 
Vanadiun 
Vinyl chloride 
Xylene (total) 

Zinc 

alpha-BHC 
alpha-Chlordane 
beta-WC 
bis(2-ChloroethoxyMzthan 
bis(2-Chloroethyl)ether 
bis(2-Ethylhexyljphthalat 
cis-1,2-Dichloroethene 
cis-1,3-Dichloropropene 
delta-BNC 
gamna-BHC (LindaneD 
gama-Chlordane 
trans.1,2-Dichloroethene 
trans.l,3-Dichloropropene 

0.500 
1.000 

10.000 
10.000 
10.000 

9.100 
10.000 

1.000 
10.000 
10.000 

339.000 
83.000 

N/A 
10.000 

N/A 
N/A 
N/A 
N/A 

2.000 
2.200 
0.500 

N/A 
1.000 
1 .ooo 
1.300 
6.500 

N/A 
N/A 

564.000 
N/A 
N/A 
N/A 
N/A 
N/A 

313.000 
1.000 

N/A 
1.000 
5.000 
1.000 

N/A 
N/A 

30.500 
N/A 
N/A 

2.500 
1.000 
1.000 
1.100 
0.050 
0.050 
0.050 

10.000 
10.000 

1.000 
1.000 
1.000 
0.050 
0.050 
0.050 
1.000 
1.000 

LOCATIONS AND SAMPLE DATES USED: 

Location sampdate 
ORGOOlOl 19941110 
0RG00101 19941111 
ORG00103 19951026 
ORGOO201 19941110 
ORGOO201D lW41110 
ORG00301 19941110 
ORGO lW41110 

0.500 
1.000 

10.000 
10.000 
10.000 

9.100 
10.000 

1.000 
10.000 
10.000 

339.000 
213.000 

N/A 
10.000 

N/A 
N/A 
N/A 
N/A 

2.000 
2.200 
0.500 

N/A 
1.000 
1.000 
1.300 

ii.800 
N/A 
N/A 

1070.000 
N/A 
N/A 
N/A 
N/A 
N/A 

670.000 
1.000 

N/A 
1.000 
5.000 
1.000 

N/A 
N/A 

51.900 
WA 
WA 

2.500 
1.000 
1.000 
5.000 
0.050 
0.050 
0.050 

10.000 
10.000 

2.000 
1.000 
1 .ooo 
0.050 
0.050 
0.050 
1.000 
1.000 

N/A N/A 

N/A N/A 

N/A N/A 

N/A WA 

N/A WA 

N/A N/A 

N/A N/A 

N/A N/A 

N/A N/A 

N/A N/A 

419.000 5460.000 
-20.200 -20.200 

29.800 29.800 
N/A N/A 

2.760 2.760 
0.190 0.190 
0.000 0.000 
0.780 0.780 
4.300 5.400 

N/A N/A 

N/A N/A 

814.000 19800.000 
N/A N/A 
N/A N/A 

1.900 1.900 
N/A N/A 

0.013 0.013 
0.007 0.007 
0.724 0.724 
0.095 0.095 
1.460 1.460 
O-l?2 0.172 
0.017 0.017 
0.009 0.009 

N/A N/A 

N/A N/A 

192.000 192.000 
3.000 21.000 

N/A N/A 
N/A N/A 

0.000 0.000 
0.006 0.006 

N/A N/A 
0.027 0.027 
0.016 0.016 
2.900 19.200 

N/A N/A 
N/A N/A 

2.000 2,000 
N/A N/A 

N/A N/A 

N/A N/A 

W/A N/A 

N/A N/A 

N/A N/A 

N/A N/A 

N/A N/A 

N/A N/A 

N/A WA 

N/A N/A 

N/A WA 

N/A N/A 
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N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

2699.857 
-20.200 

29.800 
N/A 

2.760 
0.190 
0.000 
0.780 
4.850 

N/A 
N/A 

9111.167 
N/A 
N/A 

1.900 
N/A 

0.013 
0.007 
0.724 
0.095 
1.460 
0.172 
0.017 
0.009 

N/A 
N/A 

192.000 
9.333 

WA 
N/A 

0.000 

0.006 
N/A 

0.027 
0.016 

lo.318 
N/A 
N/A 

2.000 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
WA 
N/A 
N/A 
N/A 
N/A 
N/A 

0.500 UJ 
1.000 u 

10.000 u 
10.000 u 
10.000 u 

9.100 UJ 
10.000 u 

1.000 u 
10.000 u 
10.000 u 

584.500 B 
192.000 UJ 

29.800 
10.000 u 

2.760 
0.190 
0.000 
0.780 
2.000 u 
2.200 u 
0.500 u 

6970.000 J 
1.000 u 
1.000 u 
1.300 u 
9.550 u 
0.013 
0.007 

814.000 u 
0.095 
1.460 
0.172 
0.017 
0.009 

551.500 u 
1.000 u 

192.000 
2.000 
5.000 UJ 
1.000 u 
0.000 
0.006 

42.550 U 
0.027 
0.016 
9.950 B 
1.000 u 
1.000 u 

2.100 u 
0.050 UJ 
0.050 UJ 
0.050 UJ 

10.000 u 
10.000 u 

1.000 u 
1.000 u 
1.000 u 
0.050 UJ 
0.050 UJ 
0.050 UJ 
1.000 u 
1.000 u 

o/12 
Of12 
O/l2 
Of12 
0.112 
o/12 
o/12 
Of12 

o/12 
o/12 
7fl2 

l/13 
l/l 
O/l2 
l/l 

l/l 
l/l 
11/l 
2fl2 

I)/ 12 
o/12 

12/12 
o/12 
Of 12 
1;12 
lDf12 
l/l 
l/l 
l/13 
l/l 
l/l 
l/l 
l/l 
l/l 
o/12 
o/12 
l/l 
6fl2 

Of12 

O/l2 
l/l 
l/l 
o/12 
l/l 
l/l 

11/12 
o/12 
Of12 

l/12 
o/12 
o/12 
o/12 
o/12 
o/12 
Of12 

o/12 
o/12 
Of12 

o/12 
O/l2 
o/12 
Of12 



oRc00501 
&GO0601 
DRG00601 
oRt00701 
ORGO 
ORGOO701D 
DRG007OlD 
ORGOO801 
ORGOD 
DRGOO901 
ORGOlOOl 

19941110 
19941109 
19941110 
lW41109 
lW41110 
19941109 
lW41110 
19941109 
lW41110 
lW41110 
lW41110 
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Points used: 
ou Location 
3g 08FOO901 
3g 08FO1201 
3g OBFO1301 
3g 08G00102 
3g 0aGo0202 
3g 08600302 
3g 08600402 
3g 08600501 
3g OSC00501D 
3g 08G00601 
3g 08COO701 
3g 08G00801 
3g OaG0080lD 
39 08G00901 
3g 08G01001 
3g 08G01101 
3g 08601201 
3g 08601301 
3g 08601401 
3g 08601501 
3g 08GO1601 
3g 08601701 
3g 08601801 
3g 09FOO402 
3g 09FOO601 
3g 09FOO701 
3g 09f01501 
3g D9FOl601 
3g 09600102 
3g 09600202 
3g OPGO0202D 
3g 09GOO302 
3g OPGOO402 
3g 09GOO501 
3g 09GOO601 
3g 09600701 
3g 09GOOBOl 
3g 09GOO901 
3g 09G01001 
3g 09GOllOl 
3g 09G01201 
3g 09G01301 
3g 09G01401 
3g 09G01401D 
3g 09GO1501 
3g 09G01601 
3g 09G01701 
3g 09G01801 
3g 09G01801D 
bkg ORGOOlOl 
bkg ORG00103 
bkg DRGOO201 
bkg ORGOOZOlD 
bkg ORG00301 
bkg ORG00401 
bkg ORG00501 
bkg ORG00601 
bkg ORGOO701 
bkg ORG00701D 
bkg ORGOO801 
bkg ORGO 
bkg ORGO 

“. 

“. 
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Parameters with different populations: srounduater 
2,4-D 
4,4'-DOD 
4,4'-DDE 
4,4'-DDT 
ALDRIN 
ANTIMONY 
ARSENIC 
CADMlUM 
CHROnlUU 
COBALT 
COPPER 
DALAPDN 
DIELDRIN 
DINOSEB 
ENDOSULFAN 1 
ENDOSULFAN II 
ENDOSULFAN SULFATE 
ENDRIN 
ENDRIN ALDEHYDE 
HEPTACHLOR EPOXIDE 
LEAD 
MANGANESE 
MERCURY 
METHOXYCHLOR 
NICKEL 
SELENIUM 
SILVER 
THALLIUM 
TOTAL SUSPENDED SOLIDS 
VANADIUM 
ZINC 
ALPHA-WC 
ALPHA-CHLORDANE 
DELTA-BHC 
GAMMA-BHC (LINDAWE) 
GAMMA-CHLORDANE 

. 
Different Detection 
Different Detection 
Different Detection 
Different Detection 
Different Detection 
Different Detection 
Group 3g Higher 
Different Detection 
Different Detection 
Different Detection 
Different Detection 
Different Detection 
Different Detection 
Different Detection 
Different Detection 
Different Detection 
Different Detection 
Different Detection 
Different Detection 

location 

08FOO901 

Low values 
BDL/total 

4/5 
08f01201 4/5 
08FO1301 3/5 
08G00102 
08600202 
OSG00302 
08GOO402 
08G00501 
08G00501D 
OSGOO601 
08G00701 
08GOO801 
08G00801D 
oacoo901 
08G01001 
08G01101 
08GO1201 
08G01301 
08c01401 
08G01501 
OSGO1601 
08G01701 
0aGoiaoi 
09FOO402 
09FOO601 
09FOO701 
09FOl501 
09FD16Dl 
09GOOlO2 
09600202 
OPG00202D 
09GOO302 

24/29 
25/29 
26/28 
27/30 
7/10 
28/29 
27/30 
28128 
2af30 
27/29 
26/29 
27/27 
25/28 
27/28 
23/27 
25/30 
i3/ia 
3/4 
4/5 
3/4 
3/5 
215 
415 
3j5 
315 
4/7 
6ja 
6/11 
5/9 

Limits 
Limits 
Limits 
Limits 
Limits 
Limits 
Limits _ . 

Different Detection Limits 

Limits 
Limits 
Limits 
Limits 
Limits 
Limits 

Limits 
Limits 
Limits 
Limits 
Limits 

Different Detection Limits 
Group 3g Higher 
Different Detection Limits 
Different Detection Limits 
Different Detection Limits 
Different Detection Limits 
Different Detection Limits 
Different Detection Limits, 
Different Detection Limits 
Group bkg Higher 
Different Detection Limits 
Different Detection Limits 
Different Detection Limits 
Different Detection Limits 
Different Detection Limits 
Different Detection Limits 

high values 
BDL/total 

6/7 
a/lo 
6/9 
21/27 
24/27 
23/26 
21/23 
22/25 
23/26 
77182 
24;27 
22/25 
22/26 
24/25 
24/28 
24/28 
25/28 
22/30 
21/27 
20/24 
5/7 
6/S 
5/b 
30 
4/a 
7/a 
6/S 
s/7 
35/37 
34/36 
36/37 
25/25 
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09600402 
09GOO501 
09600601 
09GOO701 
09GOO801 
09GOO901 
09601001 
D9GOllol 
09601201 
09GD1301 
09601401 
09GO1401D 
09601501 
09601601 
09601701 
D9GOlSOl 
09G01801D 

19/27 
19/26 
7/14 
25/29 
416 
25f28 
29/30 
21/29 
19/25 
5flO 
4fa 
26/27 
24/30 
25/30 
4/a 
7fa 
7/7 

19/30 
21/26 
33/36 
23/25 
46/47 
24/26 
23/23 
22/25 
23/U 
44/45 
23/31 
24/31 
23/27 
21/24 
7fa 
a/lo 
9fll 

.; 



OU 3 gromduater statistics 

Points used: 
ou Iocation 
3g 08F00901 
3g 08F01201 
3g 08F01301 
39 08G00102 
39 08600202 
39 08600302 
39 oaGoo402 
3g 08600501 
3g 08G00501D 
3g OSGOO601 
3g OSGDO701 
39 08600801 
39 08G00801D 
39 oaGoo901 
39 08G01001 
39 08G01101 
3g DSGO1201 
39 08G01301 
39 08G01401 
3g 08601501 
3g 08GD1601 
3g 08601701 
39 oaG01801 
3g 09FO0402 
3g 09FOO601 
3g 09FOO701 
3g 09FO1501 
3g OPFO1601 
3g 09GOO102 
3g 09G00202 
3g D9GOO202D 
3g 09GOO302 
3g 09GOO402 
3g 09GOO501 
3g 09GOO601 
3g 09G00701 
3g 09G00801 
3g 09G00901 
3g 09G01001 
3g 09G01101 
3g 09GOf201 
3g 09G01301 
3g 09G01401 
3g 09G01401D 
3g 09GO1501 
3g D9GOlbOl 
3g 09G01701 
3g 09G01801 
3g 09G018010 
bkg ORGOOlOl 
bkg ORGOO103 
bkg ORGO 
bkg ORG002OlD 
bkg DRGOO301 
bkg ORG00401 
bkg ORG005Dl 
bkg ORGO 
bkg ORG00701 
bkg ORG007010 
bkg ORGooSOl 
bkg ORGO 
bkg ORGOlDOl 
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_______-___-__-_-_______________________-------------------------- 
2,4,6-TRICNLOROPHENOL in UGfL 

____-_-___--_--__-__---------- 

3g l . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
bkg . . . . . . . I.... 

growl: 3g 

min, median, max, ML/tot : 2.DOOO J 10.0000 U 
group2: bkg 
min, median, max, ML/tot : 10.0000 U 10.0000 u 

no evidence of different populations at alpha=.95 
Outside values test group relative to background group bkg 
--__-_-_---_---_-_------------------------------------ 

11.0000 u 34 / 35 

10.0000 U 12 I 12 

Lowcut = 10.0000 
Lq = 10.0000 u 
median = 10.0000 u 

uq = 10.0000 IJ 
hicut = 10.0000 

Lower outside values in test 
J 2.0000 09GO1201 

Upper outside values in test 
U 11.0000 OSGDO601 

group relative to group bkg: 

group relative to group bkg: 

2,4-D in UC/L 

39 *****************4****** * . . . . . . . . . . . . . 

bkg ..-......... 

groupl: 39 
min, median, msx, Ml/tot : 0.0012 J 0.2300 110.0000 J 13 I 38 
group2: &kg 
min, median, max, ML/tot : 2.5000 U 2.5000 U 2.5000 U 12 / 12 

>>> Different populations at alpha > 0.95 
Different Detection Limits 

Outside values test group relative to background group bkg 
_____________-__-__----------------------------------- 
loucut = 2.5000 
Iq = 2.5000 U 
median = 2.5000 U 

= 
%Jt = 

2.5000 U 
2.5000 

Lower outside values in test group relative to group bkg: 
J 0.0012 09601301 
J 0.0018 09GOO102 
J 0.0035 09600302 
J 0.0047 D9GOO701 
J 0.0051 08G00202 
J 0.0230 OSGOD402 
J 0.0480 oacolioi 
J 0.0680 09GO1501 
J 0.0760 08G00901 
J 0.0820 08G01201 
J 0.0950 DSGD0102 
J O.OWO 09600402 
J 0.1100 09GO0501 
J 0.1100 08G00801D 
J 0.1200 08G00801 
J 0.1600 08G01501 
J 0.1600 08GOl301 
J 0.2100 09G00801 
J 0.2200 08G00601 
J 0.2400 09GOO901 
J 0.2600 09G01401 
J 0.3200 09601701 
J 0.9000 09GOO601 
J I.4000 09GOllDl 

,U 1.5000 08600302 
U 1.5000 08G01001 
U 1.5000 09600202 
U 1.5000 09G01001 
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1.5000 09COlBOlD 
1.5000 08600701 
1.5000 08G00501 
1.5000 08G0050lD 
1.5000 09GO14OlD 
1.5000 09601601 
1.5000 09GOl801 
1.6000 09GOO202D 
2.0000 08601401 

Upper outside values in test group relative to group bkg: 
J 110.0000 09GOl201 

2.4~DB in UC/L 

39 
bka 
g;oup1: 39 
min, median, max, Ml/tot : 0.0460 J 0.5600 
group2: bkg 
min, median, msx, Ml/tot : 2.5000 U 2.5000 U 

no evidence of different populations at alpha=.95 
Outside values test group relative to background group bkg 
____________-____----------- -_--______________--______ 

loucut = 2.5000 
lq = 2.5000 U 
median = 2.5000 U 
uq = 2.5000 U 
hicut = 2.5000 

Lover outside values in test group relative to group bkg: 
J 0.0460 08600102 
J 0.0610 OBGOO901 
J 0.0900 OBGOO202 
J 0.1100 OBGOOBOlD 
J 0.1400 09GOlOO1 
J 0.1600 08G00801 
J 0.1700 09GOO302 
J 0.1800 09GOO701 
J 0.1800 09GO1501 
J 0.1800 08600402 
J 0.2100 09G01401 
J 0.2900 OBGO1501 
J 0.3100 OPGOl601 
J 0.3100 OBGOl301 
J 0.3300 OPG00202D 
J 0.3800 09GO1301 
J 0.4200 09G00102 
J 0.4400 09600202 
J 0.5500 09GOl701 
J 0.5700 08600601 
J 0.6000 08600302 
J 0.8300 09GOO501 
J 1.0000 OPGO1101 
J 1.4000 08600501 
J 1.8000 09GOO402 
U 2.0000 08601401 

Upper outside values in test group relative to group bkg: 
UJ 5.0000 09GOO601 
IJ 5.0000 09GOlBOlD 
U 5.0000 08601201 
U 5.0000 08G005OlD 
u 5.0000 08601101 
U 5.0000 08G01001 
U 5.0000 OBGOO701 
U 5.0000 09G01801 
U 5.0000 09GOO801 
U 5.0000 09GOO901 
U 5.0000 09GOl4OlD 
U 50.0000 09GO1201 
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. . . . . . . . . . . . . . . . . . . ..~.........................................-.. 
2,4-DICHLOROPHENOL in UC/L 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

39 
bks 

* *........................ . . . . . . . .* 
. . . . . . . I.... 

gToup1: 39 
min, median, max, ML/tot : 2.0000 J 10.0000 u 200.0000 
group2: bkg 
min, median, max, bdl/tot : 10.0000 u 10.0000 u 

no evidence of different popuLations at aLpha=. 
Outside values test grou@relative to background group bkg 
. . . . . . . . . . . . . . ..-.- . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Loucut = 10.0000 
Lq = 10.0000 u 
median = 10.0000 u 

uq = 10.0000 u 
hicut = 10.0000 

Lower outside values in test group relative to group bkg: 
J 2.0000 09GOO402 

Upper outside values in test group relative to group bkg: 
U 11.0000 08G00601 

200.0000 09GOl201 

10.0000 u 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
2,4-DIHETHYLPHENOL in UC/L 

.............................. 

3g * .................................. 
bks ............ 

gioupl: 3s 
min, median, max, Ml/tot : 2.0000 J 10.0000 u 11.0000 u 
group2: bkg 
min, median, max, ML/tot : 10.0000 u 10.0000 u 

no evidence of different populations at alpha=.95 
Outside values test group. relative to background group bkg 
___.__._.___._....__.................................. 

Loucut = 10.0000 
lq =. 10.0000 u 
median = 10.0000 u 
uq = 10.0000 u 
hicut = 10.0000 

Lower outside values in test group relative to group bkg: 
J 2.0000 096002020 

10.0000 u 

Upper outside values in test group relative to group bkg: 
u 11.0000 OBGOO601 

_.._.............................-....- ._.._...................... 
2-METHYLNAPHTHALENE in UG/L 

__._.....*.................... 

3g 
bko 

* ................................ .* 
............ 

group1: 3g 
min, median, max, ML/tot : 1.0000 J 10.0000 u 
group2: bkg 
min, median, MX, Ml/tot : 10.0000 u 10.0000 u 

no evidence of different populations at alpha=.95 
Outside values test group relative to background group bkg 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..-.- 

loucut = 10.0000 
lq = 10.0000 u 
median = 10.0000 u 
uq = 10.0000 u 
hicut = 10.0000 

Louer outside values in test group relative to group bkg: 
J 1.0000 09601401 
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Upper outside values in test group relative to group bkg: 
UJ 11.0000 08G00601 
J 14.0000 09600402 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .._......._______________5____ 

2-METHYLPHENOL in UG/L 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

39 
bks 

* . . . . . . . . . . . . . . . . . . . . . . . . . . . . I . . . . 
. . . . . . . . . . . 

gioupl: 39 
min. median, max. Ml/tot : 
grob2: bkg 
min, median, max, Ml/tot : 10.0000 u 10.0000 u 

no evidence of different populations at alpha=.95 
Outside values test group relative to background group bkg 
. . . . . . . ..-....----- . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..- 

lowcut = 10.0000 
lq = 10.0000 u 
median = 10.0000 u 
LKl = 10.0000 u 

1.0000 J 10.0000 u 11.0000 u 

10.0000 u 

hkut = 10.0000 
Lower outside values in test group relative to group bkg: 
J 1.0000 09G00202D 

Upper outside values in test group relative to group bkg: 
U 11.0000 08c00601 

_______...__............................. . . . . . . . . . . . . . . . . . . . . . . . . . 
4,4’-DDD in UG/L 

____.._....................... 

39 ** ................................. 
bka ............ 
group1: 39 
min, median, max, ML/tot : 0.0290 J 0.0960 U 
group2: bkg 
min, median, max, Ml/tot : 0.1000 UJ 

>>> Different populations at alpha > 0.95 
Different Detection Limits 

0.1000 u 

Outside values test group relative to background group bkg 
________...........................................-.. 

loucut = 0.1000 
Iq = 0.1000 u 
median = 0.1000 u 
w = 0.1000 u 
hicut = 0.1000 

Lower outside values in test 
J 0.0290 09G00501 
J 0.0880 09GOO402 
U 0.0930 09GO1501 
u 0.0930 09G01201 
U 0.0930 09G01001 
U 0.0930 09GO1601 

group relative to group bkg: 

U 0.0940 09G0140lD 
U 0.0940 09G01101 
UJ 0.0950 OBGOO8OlD 
U 0.0950 08G00601 
U 0.0950 08600901 
u 0.0950 08G01001 
U 0.0950 086005010 
U 0.0950 08GOl201 
U 0.0950 OBG00402 
U 0.0950 09G00901 
U 0.0950 OBGOO102 
U 0.0960 08600202 
U 0.0960 08GOO302 
U 0.0960 08G00701 
U 0.0960 08600801 
U 0.0970 09600701 
U 0.0970 08G01401 

0.1100 u 

0.1000 u 
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U 0.0980 08GOllOl 
U 0.0980 OBGO1301 
UR 0.0990 08601501 

Upper outside values in test group relative to group bkg: 
U 0.1100 09601301 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
4,4'-DDE in UG/L 

. . . . . . . . . . . . . . . . . . . . . . . . . . . ..- 

39 *t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . *. 
W . . . . . . . . . . . . 

~~~lfp~i~~, max, Ml/tot : 0.0051 J O.O%O u 
group2: bkg 
min, median, max, Ml/tot : 0.1000 UJ 0.1000 u 

m> Different populations at alpha > 0.95 
Different Detection Limits 

Outside values test group relative to background group bkg 
._.._.................. . . . . . . . . . . . . . . . . . . . . . . . . ..-.--- 

loucut = 0.1000 
lq = 0.1000 u 
median = 0.1000 u 
uq = 0.1000 u 
hicut = 0.1000 

Lower outside values in test group relative to group bkg: 
J 0.0051 09G01107 
J 0.0081 09G00501 
U 0.0930 09601601 
U 0.0930 09601001 
U 0.0930 09G00402 
U 0.0930 09GO1201 
U 0.0930 09G01501 
U 0.0940 09G014OlD 
UJ 0.0950 OBG0080lD 
U 0.0950 OBGOO402 
u 0.0950 OBGOOPOl 
U 0.0950 08G01001 
U 0.0950 08G00601 
U 0.0950 08G01201 
U 0.0950 OBG00501D 
U 0.0950 09600901 
U 0.0950 OBGOO102 
U 0.0960 OBGOO202 
U 0.0960 OBGOO302 
U 0.0960 OBGOO701 
U 0.0960 08G00801 
u 0.0970 08G01401 
U 0.0970 09G00701 
U 0.0980 08G01301 
U 0.0980 08G01101 
UR O.OWO 08G01501 

Upper outside vaLues in test group relative to group bkg: 
U 0.1100 09601301 

_._._._._..____._................................................. 
4,4’-DOT in UG/L 

. . . . . . . . . . . . . . . . . . . . . . . . . . . ..- 

3g ***‘t........................ . . . . . . . 
bkg . . . . . . . . . . . . 

groupl: 39 
min, median, max, Ml/tot : 0.0039 J 
group2: bkg 
min, median, max, ML/tot : 0.1000 UJ 

>>> Different populations at aLpha > 0.95 
Different Detection Limits 

0.0950 u 

0.1000 u 

Outside values test group relative to background group bkg 
._.._....._........_.................................. 
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lowcut = 0.1000 
Lq = 0.1000 u 
median = 0.1000 u 
w = 0.1000 u 
hicut = 0.1000 

Lower outside values in test group relative to group bkg: 
J 0.0039 09600302 
J 0.0056 08600102 
J 0.0067 09G00601 
J 0.0092 09601101 
U 0.0930 09G01501 
U 0.0930 OPGOltOl 
U 0.0930 09GOlOOl 
U 0.0930 09600402 
U 0.0930 09G01601 
U 0.0940 09GOltOlD 
U 0.0940 09G00501 
UJ 0.0950 08GOOBOlD 
U 0.0950 08G00901 
U 0.0950 08600601 
U 0.0950 08601201 
U 0.0950 08600402 
U 0.0950 O8GOlOOl 
U 0.0950 08G00501D 
U 0.0950 09600901 
U 0.0960 08600202 
U 0.0960 08600302 
U 0.0960 08600801 
U 0.0960 08GOO701 
U ,0.0970 09GO0701 
U 0.0970 08G01401 
U 0.0980 08G01301 
U 0.0980 08GOllOl 
UR 0.0990 OBG01501 

Upper outside values in test group relative to group bkg: 
U 0.1100 09G01301 

_......._....___................................-...-.......-.---- 
L-METHYLPHENOL in UC/L 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

3g * .................................. 

bkg ........... 

groupl: 3g 
min, median, max, Ml/tot : 3.0000 J 10.0000 u 11.0000 u 34 / 35 
group2: bkg 
min, median, max, Ml/tot : 10.0000 u 10.0000 u 

no evidence of different populations at alpha=.95 
Outside values test group relative to background group bkg 
__..__.....__...................................-...-- 

loucut = 10.0000 
tq 
median : 

10.0000 IJ 
10.0000 u 

uq = 10.0000 u 
hicut = 10.0000 

Lower outside values in test group relative to group bkg: 
J 3.0000 09G00202D 

10.0000 u 12 / 12 

Upper outside values in test group relative to group bkg: 
U 11.0000 08G00601 

_.........._.................................................-...- 
ALDRIN in UG/L 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

39 . . . . . . . . . . . . . . . . . . . . . . . . . . . . .*..... 
bkg . . . . . . . . . f . . 

groupl: 3g 
min. median, max, ML/tot : 
group2: bkg 

0.0470 u 0.0480 U 0.0540 u 34 / 35 
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min, median, mx, Ml/tot : 0.0500 UJ 0.0500 u 0.0500 u 12 / 12 
a>> Different oowlations at alpha > 0.95 

Different Detection Limits 
Outside values test group relative to background group bkg 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
loucut = 0.0500 
lq = 0.0500 u 

median = 0.0500 u 

= 

scut = 

0.0500 u 

0.0500 
Loner outside values in test 
U 0.0470 09601601 
U 0.0470 09G00501 
U 0.0470 09G01001 
U 0.0470 09601101 
U 0.0470 09601501 
U 0.0470 09601201 

group relative to group bkg: 

U 0.0470 09G0140lD 
UJ 0.0480 08G00801D 
U 0.0480 08600202 
U 0.0480 08600302 
U 0.0480 OBGOOPOl 
U 0.0480 08G01001 
U 0.0480 OBGOO7Ol 
u 0.0480 08GO1201 
U 0.0480 08G00601 
U 0.0480 OBGOOSOlD 
U 0.0480 08G00402 
U 0.0480 OBGOO801 
U 0.0480 09GOO901 
U 0.0480 08G01401 
U 0.0480 09GO0701 
U 0.0480 08600102 
U 0.0490 08601101 
U 0.0490 08GO1301 

Upper outside values in test group relative to group bkg: 
UJ 0.0510 09GOO601 
J 0.0510 096300402 
UJ 0.0520 09600202 
UJ 0.0520 09GOOlO2 
U 0.0520 09GOOBOl 
U 0.0530 09GOO202D 
u 0.0540 09601301 

____.__._............................ .._.......................... 
ALUMINUM in UG/L 

____._........................ 

bkg .* l * t t * ** l ** 

39 
l * ***t****t**t*t l ******** **t r+**+rer l 

. . . . . . . . . . . . 

groupl: 3g 
min, median, max, ML/tot : 
group2: bkg 

33.0000 u 372.0000 3260.0000 121 49 

min, median, max, ML/tot : 14.6000 U 829.0000 
no evidence of different populations at alpha=.95 
Outside values test group relative to background group bkg 
___........_......_................................-.- 

Loucut = -4651.2500 
Lq = 116.5000 
median = 829.0000 
uq = 3295.0000 
hicut = 8062.7500 

Louer outside values in test group relative to group bkg: 
cc NONE FOUND>> 

7260.0000 1 / 12 

Upper outside values in test group relative to group bkg: 
-cc NONE FOUND>> 

. . . . . . . . . . . . . . . . . . . . . . . . . . . ..--.----- ._.........................-. 
ANTIMONY in UG/L 

. . . . . . . . . . . . . . . . . . . . . . . . . . . ..- 
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bkg * t . . . . . . . . . . 
39 * . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . s. **.*...* 

groupl: 39 
min, median, max, ML/tot : 
group2: bkg 

2.0000 u 2.9000 U 5.1000 J 44 / 49 

min, median, mx, Ml/tot : 1.2000 u 1.2000 u 
>>> Different populations at alpha > 0.95 

Oifferent Detection Limits 
outside values test group relative to background group bkg 
_____---~~_-~~-~~--- __--_--__-_________-_____^________ 

Lowcut = 1.0500 
lq = 1.2000 u 
median = 1.2000 u 

= zcut = 1.3000 u 
1.4500 

2.2000 8 10 / 12 

Louer outside values in test group relative to group bkg: 
<< NONE FOUND>> 

Upper outside values in test group relative to group bkg: 
2.0000 08GO1401 U 

U 
U 
U 
u 
u 
U 
U 
u 
U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

IJ 

U 

U 

u 

U 

U 

u 

U 

u 

U 

u 

u 

u 

u 

U 

U 

U 

U 
U 

J 

U 

U 
J 

J 

U 
J 

U 
U 

U 
J 

i.0000 09601401 
2.0000 09GO1601 
2.5000 09GOl8010 
2.5000 08601701 
2.5000 08G01601 
2.5000 09GO1801 
2.5000 09GO1701 
2.8000 09CO1501 
2.9000 09GOO202 
2.9000 09G00202D 
2.9000 09GOO302 
2.9000 09GOOlO2 
2.9000 09G00601 
2.9000 08GOllOl 
2.9000 09FOO701 
2.9000 08GOO901 
2.9000 08GOlOOl 
2.9000 09GOO801 
2.9000 08GOltOl 
2.9000 09GO1301 
2.9000 08G00801D 
2.9000 08G00801 
2.9000 08GOO7Dl 
2.9000 08600601 
2.9000 OPGOO?Ol 
2.9000 09GOlOOl 
2.9000 08G005010 
2.9000 08G00501 
2.9000 08GOO402 
2.9000 08GOO302 
2.9000 08G00202 
2.9000 08FOD901 
2.9006 08FO1201 
2.9000 09GO1201 
2.9000 09600402 
2.9000 09GOO501 
2.9000 09601101 
2.9000 08GO1801 
3.3000 09GOl4OlD 
3.5000 08GO1301 
3.5000 09600901 
3.5000 09F00402 
3.7000 09FOlSOl 
3.7000 08GOO102 
4.0000 08G01501 
4.7000 08FO1301 
5.0000 09FO1601 
5.1000 09F00601 

___-__--__--_----_--____________________.------------------------- 
ARSENIC in UC/L 
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. . . . . . . . . . . . . . . . . . . . . . . . . . ..-- 

bkg 
3s 

tt* 
. . . . . 

l * .t 

l * l * 
**ttt********************* 

. . . . . . . . . . . . . . . . . . . 

&upl: 3g 
min, median, max, Ml/tot : 2.2000 u 
group2: bkg 
min, median, max, ML/tot : * 1.5000 u 

777 Different c&XnJlations at alpha 7 0.95 

13.2000 29S.0000 19 / 49 

1.8500 3.7000 B 6 / 12 

Group 39 Higjle; 
Outside values test group relative to background group bkg 
. . . . . . . . . ..-..... . . . . . . . . . . . . . . . . . . . . ..e...... . . . . . . . . 

Loucut = -0.3750 
lq = 1.5000 u 
median = 1.8500 

t 
zcut = 

2.7500 
4.6250 

Lower outside values in test group relative to group bkg: 
<< NONE FOUND>> 

Upper outside values in test group relative to group bkg: 
u ' 5.9000 09GOO302 
U 5.9000 09GOO202D 
U 5.9000 08FO1201 
U 5.9000 09GOO701 
U 5.9000 09600901 
U 5.9000 09601001 
U 5.9000 08G01201 
u 5.9000 09FOO701 
U 5.9000 09GO1301 
U 5.9000 09GOO202 
U 5.9000 09G00801 
J 7.1000 08G01401 

13.2000 09GOO102 
51.5000 09FOO601 
53.0000 08G00601 1 
53.0000 09GOO601 
56.4000 08GOO701 
57.3000 08G005010 
57.7000 08G00501 
61.3000 09GOOS01 
70.4000 08GOO402 
71.1000 08FO1301 
79.9000 08GOO302 
88.2000 08GO1301 
93.9000 09G01101 
96.4000 08FOO901 
98.8000 08GO1701 

117.0000 08G00901 
120.0000 08G00801D 
122.0000 08G00801 
133.0000 08G00102 
138.0000 09G01201 
209.0000 08G01001 
223.0000 08G01101 
232.0000 09FOO402 
264.0000 09GOO402 
295.0000 08GOO202 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..--.---.- 

BARIUM in UC/L 
. . . . . . . . . . . . . . . . . . . . . . . . . . . ..- 

39 .t *t l ********** *** *t**t*t**t*.t* *t*** 
. .* **cc* ** *- 

bkg 
* l * l l * l * t * l l 

groupl: 3g 
min. median, max, ML/tot : 1.5000 u 13.3000 J 47.2000 J 5 / 49 
group2: bkg 
min, median, tnax, bdllltot : 2.0000 B 8.8000 71.0000 B 0 / 12 

no evidence of different populations at alpha=.95 
Outside values test group relative to background group bkg 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..-.. 

Lowcut = -12.1250 
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Lq = 4.9000 
median = 8.8000 

= 
zut = 

16.2500 
33.2750 

Lower outside values in test group relative to $wup bkg: 
<< NONE FOUND,> 

Upper outside values in test group relative to group bkg: 
.I 38.0000 09G014010 
J 38.5000 08G01201 
J 39.2000 08G01401 
J 42.1000 08GO1301 
J 47.2000 09G01401 

.*..............-...-- . . . . . . . . . . . . . ..e..-..............s.. . . . . . . . . . 

CADMIUM in UC/L 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

39 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
bkg * . . . . . . . . . . . 

groupl: 39 
min. median, max, Ml/tot : 0.3000 u 0.3000 u 
group2: bkg 
min. median, MX, Ml/tot : 2.1000 u 2.1000 u 

>>> Different populations at alpha > 0.95 
Different Detection Limits 

Outside values test group relative to background group bkg 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
1oucut = 2.1000 
Iq = 2.1000 u 
median = 2.1000 u 

uq = 2.1000 u 
hicut = 2.1000 

Lower outside values in test 
U 0.3000 09G01101 
U 0.3000 08F00901 
U 0.3000 09G01201 
U 0.3000 08GOO102 
U 0.3000 09G01301 
U 0.3000 08GOO302 
U 0.3000 09G00701 
U. 0.3000 09GOO801 

group relative to group bkg: 

U 0.3000 08G00501D 
u 0.3000 09GOO901 
U 0.3000 08G00701 
U 0.3000 09G01001 
U 0.3000 08G00801D 
U 0.3000 08F01201 
U 0.3000 08G01001 
U 0.3000 08GOO202 
U 0.3000 08G01201 
U 0.3000 08GOO402 
u 0.3000 09FOD601 
u 0.3000 08G00501 
U 0.3000 09G00102 
U 0.3000 09GOO202 
u 0.3000 09GOD202D 
U 0.3000 09GOO302 
U 0.3000 09GOO402 
U 0.3000 D9GOO501 
u 0.3000 09600601 
U 0.3000 OPFO0701 
U 0.3000 09GO1801 
U 0.3000 08G00801 
U 0.3000 08G01101 
U 0.3000 09FOO402 
U 0.3000 08601801 
U 0.3000 08600901 
U 0.3000 09G01701 
IJ 0.3000 09G01801D 
U 0.3000 08GOO601 
u 0.3000 08G01601 
U 0.3000 08GO1701 
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0.5000 u 

2.8000 B 

49 / 

11 / 
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i 

U 0.5000 08GO1501 
U 0.5000 09FD1501 
U 0.5000 09FO1601 
U 0.5000 09601401 
U 0.5000 09G01401D 
U 0.5000 09601501 
U 0.5000 09GO1601 
U 0.5000 08GO1401 
U 0.5000 08GO1301 
U 0.5000 08FO1301 

Upper outside values in test group relative to group bkg: 
<< NONE FWND>> 

. . . . . . . . . . . . . ..-.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..~..~~....~.. 
CALCIUU in UC/L 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

34 *** . . . . . . . 
.* +****t * l ** * *-•***** l * t*****t*-•*****t 

bkg 
**t l * t+ ** l * * 

groupl: 3g 
min, median, max, ML/tot : 771.0000 u 29300.0000 U 134000.0000 11 / 
group2: bkg 
min, median, max, Ml/tot : 2660.0000 J 15550.0000 

no evidence of different populations at aloha=.95 
Outside values test group relative to background group bkg 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

loncut = -2iw5.0000 
Lq = 5970.0000 
median = 15550.0000 
uq = 28200.0000 
hicut = 61545.0000 

Lower outside values in test group relative to group bkg: 
<< NONE FWND,, 

42500.0000 J 0 / 

Upper outside values in test group relative to group bkg: 
U 63200.0000 08G01701 

80800.0000 09G01401D 
8980010000 08601101 

101000.0000 08G00102 
104000.0000 08GOO202 
105000.0000 09GO1401 
131000.0000 08G00801 
134000.0000 08G00801D 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
CHROnllJM in UG/L 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

3s . . . . . . . . l **t.*t***t**t******.* , - l -.t **c .~*t-~t*~ - 

bkg ** * *** . . . . . . 
groupl: 3g 
min, median, MX, Ml/tot : 0.8000 U 
group2: bkg 
min, median, MX, Ml/tot : 1.9000 u 

>>> Different populations at alpha > 0.95 

1.5000 J 

2.1500 u 

6.3000 U 22 / 49 

6.0000 B 6 / 12 
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Different Deiection Limits 
Outside values test group relative to background group bkg 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
toucut = -0.7250 
Lq = 1.9000 u 
median = 2.1500 U 
uq = 3.6500 
hicut = 6.2750 

Lower outside values in test group relative to group bkg: 
-c-z NONE FOUND,> 

Upper outside values in test group relative to group bkg: 
U 6.3000 09GO1501 

.: 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

COBALT in UG/L 
. . . . ..I....................... 

-. 



39 *+ l * *et********* 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..- 

bkg . . . . . . . . . . . . 

groupl: 39 

min. nedjan, mad, ML/tot : Q-5500 J 0.7000 u 
group2: bkD 
min. median. max. Ml/tot : 2.6000 U 2.6000 U 

7;; Different popblations at alpha 7 0.95 
Different Detection Limits 

Outside values test group relative to background group bkR 
. . . . . . . . . . . . . . . . . . . ..-...............................- 

lowcut = 2.6000 
lq = 2.6000 U 
median = 2.6000 U 

uq = 2.6000 u 
hicut = 2.6000 

Lover outside values in test 
0.5500 09G01601 J 

J 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
u 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
J 
J 
U 
u 
U 
U 
U 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 

0.6300 09FO1501 
0.7000 08FO1201 
0.7000 08G00102 
0.7000 08GOO202 
0.7000 08GOO302 
0.7000 08GOO402 
0.7000 08G00501 
0.7000 08G00501D 
0.7000 08600701 
0.7000 08G00801 
0.7000 08G00801D 
0.7000 08G00901 
0.7000 D8GOlOOl 
0.7000 08G01101 
0.7000 08G01201 
0.7000 08G00601 
0.7000 O9GOllOl 
0.7000 09600501 
0.7000 09GOO601 
0.7000 09G00102 
0.7000 09G00202 
0.7000 09GOO302 
0.7000 09GOO402 
0.7000 09G01201 
0.7000 09G00202D 
0.7000 09G00801 
0.7000 09FOO701 
0.7000 09GDlOOl 
15.7000 08FD0901 
0.7SOO 09FOO402 
0.7500 09FO1601 
0.8000 08G01801 
0.8000 09G01701 
0.8000 09G01801 
0.8000 08GO1701 
0.8000 09G01801D 
0.8000 09G01501 
0.8800 09G01301 
1.0000 09G00901 
1.1000 09G00701 
1.2000 08G01501 
1.5000 09FOO601 
1.5000 08FO1301 
1.7000 09G01401 
1.9000 08G01601 
1.9000 08G01301 
2.1000 09G01401D 
2.3000 08G01401 

group relative to group bkg: 

Upper outside values in test group relative to group bkg: 
<-c NONE FOUND*, 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...*... . . . . . . . . . 
COPPER in UG/L 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
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3s 
bks 

-. ~*+tt~tt*t t*t . . ...*.... l .-. ..*--********w***** 

.* l . . . . . . . f . 

group1: 39 
min, median, MX, Ml/tot : 
group2: bkg 

0.7000 u 

min, median, mx, Ml/tot : 1.5000 u 
777 Different populations at alpha 7 0.95 

3.0000 u 

1.5000 u 

Different Detection LimitS 
outside values test group relative to background group bkg 
. . . . . . . . . . . . . . . . . . . . ..e..........*............ . . . . . . . . 

lowcut = 1.2750 
Lq = 1.5000 u 
median = ' 1.5000 u 
uq = 1.6500 U 
hicut = 1.8750 

Lower outside values in test group relative to group bkg: 
U 0.7000 09(3018010 
U 0.7000 09G01801 
U 0.7000 08601601 
J 0.7600 09G00801 
J 0.9000 08601101 
J 0.9500 08FO1201 
J 0.9600 08G00501D 
U 1.2000 08GO1701 
J 1.2000 08GOO501 
J 1.2000 08G00901 

Upper outside values in test group relative to group bkg: 
u 2.5000 08GOO202 
U 
U 
U 
U 
J 
U 
u 
U 
U 
J 
U 
U 
LJ 
U 
U 
J 
U 
U 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 

2.6000 09G00601 
2.6000 09G00202 
2.6000 09F00701 
2.6000 09GO1301 
2.6000 09GOO901 
2.7000 09G01701 
2.8000 08G01801 
3.0000 09600302 
3.0000 09G00102 
3.3000 08G00701 
3.5000 OPG00701 
3.5000 09G00202D 
3.6000 08GOO102 
3.8000 09G00501 
4.0000 09G01001 
4.0000 09FOl601 
4.2000 09601101 
4.4000 08F00901 
4.4000 09FO1501 
4.5000 08FO1301 
4.5000 09G01401 
5.1000 09G01601 
5.5000 08GO1301 
5.6000 09G01401D 
6.1000 09G01201 
6.3000 09FOO601 
6.5000 08G01001 
6.7000 08G00601 
7.2000 09G01501 
8.3000 08G01501 
9.5000 08GOl401 

42.7000 09F00402 
56.0000 09GOO402 

49 
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. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
DALAPON in UC/L 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

39 *** . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
bkg 

groupl: 3g 
. . . . . . . . . . . . 

min, median, max, Ml/tot : 0.3000 J 6.0000 U 60.0000 U 35 / 38 
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group2: bkg 
min, median, mx, Ml/tot : 5.0000 U 

>>a Different popllations at alpha 7 0.95 

Different Detection Limits 

5.0000 u 5.0000 u 12 / 12 ““, 

Outside values test group relative to background group bkg 
. . . . . . . . . ..~............................~.....~....... 

loucut = 5.0000 
lq = 5.0000 u 
median = 5.0000 u 
uq = 5.0000 u 
hicut = 5.0000 

Lower outside values in test 
J 0.3000 09GO1801 
J 0.6900 09GO1701 
J 1.4000 08G01401 

Upper outside values in test 
UJ 6.0000 09600601 
U 6.0000 08G00501D 
U 6.0000 09G00801 
U 6.0000 08GOO302 
U 6.0000 09600901 
U 6.0000 08GOO801 
U 6.0000 09GO1401 
U 6.0000 08600102 
IJ 6.0000 09G01401D 
U 6.0000 OPGOO302 
U 6.0000 09G01501 
U 6.0000 08601001 
U 6.0000 09G01601 
U 6.0000 08G01101 
U 6.0000 08G01501 
u 6.0000 08GOO402 
U 6.0000 08GO1301 
U 6.0000 09GO1301 
U 6.0000 08GOO501 
U 6.0000 08G00202 
U 6.0000 08G00901 
u 6.0000 09601101 
U 6.0000 09GO18OlD 
U 6.0000 09G01001 
U 6.0000 09G00701 
U 6.0000 09G00501 
U 6.0000 09GOO402 
U 6.0000 08G00701 
U 6.0000 08G0080lD 
U 6.0000 08G01201 
U 6.0000 08G00601 
U 8.5000 09GOO202 
U 8.9000 096002020 
U 11.0000 09G00102 
U 60.0000 09GOlZOl 

group relative to group bkg: 

group relative to group bkg: 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
DI-N-gUTYLPHTHALATE in UC/L 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

bkg * . . . . . . . . . . . 
39 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

groupl: 3g 
min, median, max, ML/tot : 10.0000 UJ 10.0000 u 
group2: bkg 
min, median, max, Ml/tot : 2.0000 J 10.0000 u 

no evidence of different populations at aLpha=. 
Outside values test group relative to background group bkg 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..- 
loucut = 10.0000 
Iq = 10.0000 u 
median = 10.0000 u 
uq = 10.0000 u 
hicut = 10.0000 

Lower outside values in test group relative to group bkg: 

11.0000 UJ 35 / 35 

10.0000 u 11 / 12 
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<< NONE FOUND>> 
Upper outside values in test group relative to group bkg: 
UJ 11.0000 08GOD601 

_-__-_____---__--___--- __-____--__-____-___----------------------- 
DI-W-OCTVLPHTHALATE in UC/L 

___-_-_-___---____-_---------- 

bkg *t** . . . . . . . . 
39 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

groupl: 3g 
min, median, max, ML/tot : 10.0000 UJ 10.0000 u 11.0000 UJ 
group2: bkg 
min, madian, max, Ml/tot : 2.0000 J 10.0000 u 

no evidence of different populations at alpha=.95 
Outside values test group relative to background group bkg 
_____-__-_-___--__--------------------------- __-e-vme- 

Lowcut = -8.7500 
Lq = 2.5000 
median = 10.0000 u 
uq = 10.0000 u 
hicut = 21.2500 

Loner outside values in test group relative to group bkg: 
-z-z NDNE FOUND*> 

10.0000 u 

Upper outside values in test group relative to group bkg: 
(< NONE FDUND>> 

_______-___________-------------------- ____-_-__-_-_--__-__------- 
DIELDRIN in UG/L 

_______-_____-___-____________ 

39 ** ............................ ..... 
bks ............ 

group1: 3g 
min. median. max. Ml/tot : 0.0120 J 0.0950 u 
group2: bkg 
min. median, max, Ml/tot : 0.1000 UJ 

>>> Different populations at alpha > 0.95 
0.1000 u 

Different Detection Limits 
Outside values test group relative to background group bkg 
______-_____-____-_-----------------------------.----- 
Loucut = 0.1000 
lq = 0.1000 u 
median = 0.1000 u 

uq = 0.1000 u 
hicut = 0.1000 

Lower outside values in test 
J 0.0120 09600601 
J 0.0190 D8GOllOl 
u 0.0930 09GO1501 
U 0.0930 09GOlOOl 
U 0.0930 09GO1201 
U 0.0930 09601601 
U 0.0930 09600402 

group relative to group bkg: 

U 
U 
U 
UJ 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

0.0940 09600501 
0.0940 09GO1401D 
0.0940 09GOllOl 
0.0950 08G00801D 
0.0950 08GO1001 
0.0950 08GOO402 
0.0950 08601201 
0.0950 08G00601 
0.0950 08GOO5OlD 
0.0950 08GOO901 
0.0950 09GO0901 
0.0950 08GOO102 
0.0960 08G00202 
0.0960 08600302 
0.0960 08GOO701 
0.0960 08GOO801 
0.0970 DllGOlLOl 

35 / 35 

81 12 

0.1100 u 33 / 35 

0.1000 u 12 / 12 
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U 0.0970 09GO0701 
U 0.0980 OBG01301 
UR 0.0990 08CO1501 

Upper outside values in test 
U 0.1100 09G01301 

group relative to group bkg: 

..+-% 

. 

DINOSEB in UC/L 

bkg . . . . . . . . . . . . 
groupl: 3g 
min, median, max, Ml/tot : 0.0980 J 1.5000 u 15.0000 u 33 / 38 

U 
U 
U 
U 
u 
U 

U 

U 

U 
U 

U 
u 
U 
U 
U 
U 
U 
U 
U 
U 
u 
U 
U 
U 
U 
U 

group2: bkg 
min. median, max, bdL/tot : 0.5000 u 0.5000 u 0.5000 u 12 / 12 

>a> Different pnpuLations at alpha > 0.95 
Different Detection Limits 

Outside values test group relative to background group bkg 
__________--____--______________________-------------- 
Loucut = 0.5000 
lq = 0.5000 u 
median = 0.5000 u 
uq = 0.5000 u 
hicut = 0.5000 

Lower outside values in test group relative to group bkg: 
J 0.0980 08600501 
J 0.0980 09600402 
J 0.0990 09GOO901 
J 0.1200 09GOl601 
J 0.2800 08GOO601 

Upper outside values in test group relative to group bkg: 
UJ 1.5000 09600601 
u 1.5000 OBGOO102 
U 1.5000 08GOO202 
U 1.5000 08600302 
U 1.5000 09G01301 
U 1.5000 08600801 
U 1.5000 OBG00901 

1.5000 08GOO801D 
1.5000 OBGOO402 
1.5000 09GOllOl 
1.5000 08601501 
1.5000 08GOO5OlD 
1.5000 09c01401 
1.5000 09G01401D 
1.5000 OPG01501 
1.5000 09GOO801 
1.5000 08GO1301 
1.5000 08G01401 
1.5000 09GO1801 
1.5000 09G01801D 
1.5000 09G01701 
1.5000 09GOlOOl 
1.5000 09GOO701 
1.5000 09G00501 
1.5000 09GOOtOtD 
1.5000 09600302 
1.5000 09GOO202 
1.5000 09600102 
1.5000 08G01001 
1.5000 08601101 
1.5000 08601201 
1.5000 08GOO701 

15.0000 09GO1201 

--_-__--_-_--_---------------------------------------------------- 
ENDOSULFAN 1 in UG/L 

---_----_-__--_--_-___________ 
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39 t........................ t . . . . . . f . . 
bkg . . . . . . . . . . . . 

groupl: 3g 
min, median, mex, ML/tot : 0.0460 J 0.0680 U 0.0940 J 33 / 35 
group2: bkg 
min, median, mex, ML/tot : 0.0500 UJ 0.0500 lJ 0.0500 u 12 / 12 

>H Different populations at alpha > 0.95 
Different Detection Limits 

Outside values test group relative to background group bkg 
______--__--____-__----- _-____-____--______----------- 
loucut = 0.0500 
tq = 0.0500 u 
median = 0.0500 u 
rLt :: = 0.0500 0.0500 u 

Louer outside values in test group relative to group bkg: 
J 0.0460 09G01201 
U 0.0470 09601601 
U 0.0470 09601001 
U 0.0470 09601101 
U 0.0470 09G01501 
U 0.0470 096016010 
U 0.0470 09G00501 
UJ 0.0480 DaGooa010 
U 0.0680 08G00701 
U 0.0480 oaGoo302 
U 0.0480 08GOO901 
U 0.0480 08601001 
U 0.0480 08~00601 
U 0.0480 08601201 
U 0.0480 OSGOO202 
U 0.0680 08G005OlD 
U 0.0680 08G00402 
U 0.0480 oaGooaol 
U 0.0480 09GOO901 
U 0.0680 08G01401 
Ll 0.0680 09GOO701 
u 0.0480 08GOO102 
U 0.0490 08G01101 
U 0.0490 08G01301 

Upper outside values in test group relative to group bkg: 
UJ 0.0510 09GOO601 
UJ 0.0520 09GOO202 
UJ 0.0520 09GOO102 
U 0.0520 09600801 
u 0.0530 OPG002020 
U 0.0540 09G01301 
J 0.0960 09GOO402 

.-.- 

ENDOSULFAN II in UG/L 

39 ** . ..*...................... . . . . . . . 
bkg . . . . . . . . . . . . 

groupl: 39 
min. median. max. bdl/tot : 0.0075 J 0.0950 u 0.1100 u '33 / 35 

0.1000 u 12 / 12 
group2: bkg . 
min, median, mex, ML/tot : 0.1000 UJ 0.1000 u 

z-2> Different populations at alpha > 0.95 
Different Detection Limits 

Outside values test group relative to background group bkg 
----_,---------L-------------------------------------- 

loucut = 0.1000 
lq 
median 1 

0.1000 u 
0.~000 u 

uq = 0.1000 u 
hicut = 0.1000 

Louer outside values in test group relative to group bkg: 
J 0.0075 09601501 
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J 0.0093 09600601 
U 0.0930 OPGOO402 las, 
U 0.0930 09GOltOl 
U 0.0930 09G01001 
U 0.0930 09GO1601 
U 0.0940 096014010 
U 0.0940 O9GOllOl 
U 0.0940 09600501 
UJ 0.0950 08GOD801D 
U 0.0950 08600601 
U 0.0950 0aG00901 
U 0.0950 08G01001 
U 0.0950 08G005010 
U 0.0950 08601201 
U 0.0950 OSG00402 
U 0.0950 09600901 
U 0.0950 08G00102 
U 0.0960 08G00202 
U 0.0960 08600302 
U 0.0960 08600701 
U 0.0960 08600801 
U 0.0970 09600701 
U 0.0970 08601601 
U 0.0980 08~01101 
U 0.0980 08GO1301 
UR 0.0990 08G01501 

upper outside values in test group relative to group bkg: 
U 0.1100 09G01301 

___________--------_---------------------------------------------- 
ENDOSULFAN SULFATE in UG/L 

_________-------_---__________ 

39 l .................................. 

bkg ............ 
g;oup\: 39 
min, median, max, Ml/tot : 0.0120 J 0.0950 u 0.1100 u 
group2: bkg 
min, median, max, Ml/tot : 0.1000 UJ 0.1000 u 

>>> Different populations at alpha > 0.95 
Different Detection Limits 

Outside values test group relative to background group bkg 
________________-__----------------------------------- 

loucut = 0.1000 
Lq 
median 1 

0.1000 u 
0.1000 u 

“a = 0.1000 u 

0.1000 u 

hi’cut = 0.1000 
Lower outside values in test group relative to group bkg: 
J 0.0120 08(300202 
U 0.0930 09GO1201 
U 0.0930 09600402 
u 0.0930 09GO1001 
u 0.0930 09GOl501 
U 0.0930 09GO1601 
U 0.0940 09GD14DlD 
u 0.0940 09G01101 
U 0.0960 09600501 
UJ 0.0950 08GD08010 
u 0.0950 08G00601 
U 0.0950 08G00901 
U 0.0950 08601001 
u 0.0950 08G0050lD 
U 0.0950 08GO1201 
U 0.0950 08600402 
U 0.0950 09GO0901 
U 0.0950 08600102 
U 0.0960 08600302 
U 0.0960 08GOO701 
U 0.0960 08GOO801 
U 0.0970 09GOO701 

,---y 

34 
/ 35 

-.. ., 

12 / 12 
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U 0.0970 08601401 
U 0.0980 08GOllOl 
U 0.0980 08G01301 
UR 0.0990 08G01501 

Upper outside values in test 
U 0.1100 09601301 

group relative to group bkg: 

_______-____---____-____________ ---_____-----------_-------------- 
ENDRlN in UG/L 

_-_______-_----------- _---__-_ 

39 **t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

bkg . . . . . . . . . . . . 
groupl: 3g 
min. median, max, Ml/tot : 0.0100 J 0.0950 u 0.1100 u 32 / 35 
group2: bkg 
min, median, max, Ml/tot : 0.1000 UJ 0.1000 u 

>a> Different populations at alpha > 0.95 
Different Detection Limits 

Outside values test group relative to background group bkg 
_______________-_--_---------------------------------- 

loucut = 0.1000 
lq = 0.1000 u 
median = 0.1000 u 
"a = 0.1000 u 

0.1000 u 12 / 12 

hi-cut = 0.1000 
Louer outside values in test group relative to group bkg: 
J 0.0100 08G00102 
J 
J 
U 
U 
U 
U 
U 
U 
U 
UJ 
u 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
UR 

0.0190 09G00601 
0.0220 09GOO501 
0.0930 09601501 
0.0930 09GO1201 
0.0930 09GOlOOl 
0.0930 09G01601 
0.0930 09600602 
0.0960 09G016010 
0.0940 OQGOllOl 
0.0950 08G008010 
0.0950 08G00601 
0.0950 08GOO501D 
0.0950 08601201 
0.0950 08G00602 
0.0950 08G00901 
0.0950 08G01001 
0.0950 09GOO901 
0.0960 OSGOO202 
0.0960 08600302 
0.0960 08600701 
0.0960 OSG00801 
0.0970 08G01401 
0.0970 09GO0701 
0.0980 08GO1301 
0.0980 08GOllOl 
0.0990 08G01501 

Upper outside values in test group relative to group bkg: 
U O.llOO 09G01301 

__-___-___-_-__-_-__---------------------------------------------- 
ENORIN ALDEHYOE in UG/L 

-------------_---------------- 

39 ** . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
bkg . . . . . . . . . . . . 

group?: 39 
min, median, max, bdlltot : 0.0066 J 
group2: bkg 
min, median, max. Ml/tot : 0.1000 UJ 

>>> Different populations at alpha > 0.95 
Different Detection Limits 

0.0950 u 0.1100 u 33 / 35 

0.1000 u 0.1000 u 12 / 12 
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Outside values test group relative to background group bkg 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

loucut = 0.1000 
lq = 0.1000 u 
nedian = 0.1000 u 
uq = 0.1000 u 
hicut = 0.1000 

Lower outside values in test group relative to group bkg: 
J 0.0066 08G01401 
J 0.0780 09GOllOl 
U 0.0930 09601501 
U 0.0930 09GOl201 
U 0.0930 09G00402 
U 0.0930 09GOlOOt 
U 0.0930 09GO1601 
U 0.0940 09600501 
U 0.0940 OPG0l40lD 
UJ 0.0950 08GOO8OlD 
U 0.0950 0aG00901 
U 0.0950 08601001 
U 0.0950'08G00402 
U 0.0950 08601201 
U 0.0950 08GOO601 
U 0.0950 08GOOSOlD 
U 0.0950 09600901 
U 0.0950 08600102 
U 0.0960 OBGOO701 
U 0.0960 08600202 
U 0.0960 08600302 
U 0.0960 08GOO801 
U 0.0970 09600701 
u 0.0980 08G01301 
U 0.0980 08GOllOl 
UR 0.0990 08G01501 

Upper outside values in test group relative to group bkg: 
U 0.1100 09G01301 

___._...._........................................................ 
HEPTACHLOR EPOXIDE in UG/L 

____.__.._.................... 

39 t........................ . t . . . . . . . . 
bkg . . . . . . . . . . . . 

groupl: 39 
min, median, max. Ml/tot : 0.0440 J 
group2: bkg 
min, median, max, ML/tot : 0.0500 UJ 

>>> Different populations at alpha > 0.95 
Different Detection Limits 

0.0680 u 0.1000 J 

0.0500 u 0.0500 u 

Outside values test group relative to background group bkg 
-__~-....-............................................ 
loucut = 0.0500 
lq = 0.0500 u 
median = 0.0500 u 
uq = 0.0500 u 
hicut = 0.0500 

Lower outside valves in test 
J 0.0460 09G01101 
U 0.0670 09601601 
U 0.0670 09G01001 
U 0.0470 09GO1201 
U 0.0670 09GO1501 
U 0.0470 09GOl6OlD 
U 0.0470 09GOO501 
UJ 0.0480 08~008010 
U 0.0680 08GOO701 
U 0.0680 08600302 
U 0.0680 08G00901 
U 0.0680 08601001 
U 0.0480 08GOO601 
U 0.0480 oaGot201 

group relative to group bkg: 
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I\ u 
U 
U 
U 
U 
U 
U 
U 
U 
U 

0.0480 08G005010 
0.0480 08600202 
0.0480 OSGOO402 
0.0480 08GOO801 
0.0480 09GO0901 
0.0480 08601401 
0.0480 09600701 
0.0680 08600102 
0.0490 08601101 
0.0490 08601301 

Upper outside values in test group relative to group bkg: 
UJ 0.0510 09GOO601 
UJ 0.0520 09GOO202 
UJ 0.0520 09600102 
U 0.0520 09GOO801 
U 0.0530 096002020 
U 0.0540 09601301 
J 0.1000 09600402 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
IRON in UG/L 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

bkg ** l 
* e+ t t** l * 

39 
* * *** * l * t**t***t********** **t l ******* 

. . . . . . . . . . . . 

groupl: 3g 
min, median, max, Ml/tot : 
group2: bkg 

36.6000 U 447.0000 

min, median, max, bdl/tot : 16.0000 6 285.5000 
no evidence of different populations at alpha=.95 
Outside values test group relative to background group bkg 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

loucut = -1327.7500 
lq = 119.9000 
median q 285.5000 
w = 1085.0000 
hicut = 2532.6500 

Louer outside values in test group relative to group bkg: 
<< NONE FWNO,> 

Upper outside values in test group relative to group bkg: 
6080.0000 OSFO1201 
4680.0000 09G01801 
5490.0000 09G018010 
5800.0000 08GO1201 

5800.0000~ 12/ 49 

1540.0000 o/ 12 

.._..._........................................................... 
LEAD in UC/L 

. . .._..._..................... 

bkg l * 
. . . . . . . . . . 

39 
t 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
l *** * . t*t 

groupl: 3g 
min. median, max. Ml/tot : 1.6000 U 1.9000 u 6.6000 411 49 
group2: bkg . 
min. median. max. Ml/tot : 1.3000 UJ 1.3000 u 2.3000 J 10 / 12 

>>> Different populations at alpha > 0.95 
Different Detection Limits 

Outside values test group relative to background group bkg 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
lowcut = 1.3000 
lq = 1.3000 u 
median = 1.3000 u 
uq = 1.3000 u 
hicut = 1.3000 

Louer outside values in test group relative to group bkg: 
xc NONE FOUND>> 

Upper outside values in test group relative to group bkg: 
U 1.6000 09601701 
U 1.6000 09GO18010 
U 1.6000 08G01701 
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u 
U 
u 
lJ 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
IJ 
u 
U 
U 
U 
U 
U 
u 
U 
U 
J 
U 
u 
U 
u 
lJ 
U 
J 
J 

U 
U 

1.6000 09601801 
1.9000 08601101 
1.9000 OBGOl201 
1.9000 08G00801 
1.9000 08GOO901 
1.9000 08G01001 
1.9000 09600102 
1.9000 09FOO701 
1.9000 09600302 
1.9000 OaG00701 
1.9000 09FOO601 
1.9000 09G00501 
1.9000 08G00501D 
1.9000 09601301 
1.9000 09600801 
1.9000 09601001 
1.9000 08FOO901 
1.9000 OPGOO701 
1.9000 09GOO901 
1.9000 08G00501 
1.9000 08600402 
1.9000 08600302 
1.9000 O%GOO202 
1.9000 08G00102 
1.9000 08G008010 
1.9000 08F01201 
1.9000 09G00601 
1.9000 09600202 
1.9000 09G00202D 
1.9000 09601101 
1.9000 09G01201 
2.2000 09601601 
2.2000 09G014010 
2.2000 09601401 
2.2000 D9FOl601 
2.2000 09FOl501 
2.2000 08F01301 
2.3000 08G01501 
2.8000 09G01501 
3.1000 08G01401 
3.2000 08G01301 
3.3000 08GDl601 
3.6000 08G01801 
4.2000 09F00402 
6.1000 OPGOO402 
6.6000 08600601 

_____________.______---------*------------------------------------ 
HCPA in UG/L 

______.__-_--.-__------------- 

39 . ..-............e. ~*~t~~tt***t*****C** 

W . . . . . . . . . . . . 
groupl: 39 
min, median, max, Ml/tot : 53.0000 UJ 390.0000 u 
group2: bkg 
min, median, rnax, Ml/tot : 250.0000 U 250.0000 U 

no evidence of different populations at alpha=.95 
Outside values test group relative to background group bkg 
____________-_.________________1________-------------- 

loucut = 250.0000 
Lq = 250.0000 u 
median = 250.0000 U 
uq = 250.0000 U 
hicut = 250.0000 

Lower outside values in test group relative to group bkg: 
UJ 53.0000 09GOO601 
U 60.0000 08GO1401 
U 60.0000 09GOl301 
U 60.0000 09G01001 
U 72.0000 08G008010 
U 78.0000 08600701 

3100.0000 J 23 1 3% 

250.0000 U 12 / 12 
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*s u 
UJ 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

82.0000 oaGooaol 
110.0000 08G00601 
110.0000 08601201 
140.0000 08G01101 
140.0000 08600102 
150.0000 09600701 
160.0000 08G00501 
160.0000 08601001 
190.0000 08G005010 
190.0000 09G01101 
200.0000 08600402 
220.0000 08600901 

Upper outside values in test group relative to group bkg: 
U 380.0000 09G00901 
U 400.0000 09600801 
U 420.0000 09GO1501 
J 460.0000 09G018010 
U 480.0000 09600302 
U 500.0000 08600202 
J 630.0000 09601801 
J 640.0000 08600302 

640.0000 09600102 
J 660.0000 08G01301 
J 670.0000 09GOO202D 
J 680.0000 09GOl701 
J 750.0000 09G01201 
J 840.0000 09G014010 
J 870.0000 OPGOO202 
J 890.0000 09GOl401 
J 920.0000 09601601 
DJ 1200.0000 08601501 
J 2900.0000 09600501 
J 3100.0000 09GOD402 

_--____--__-_-----_----------------------------------------------- 
MCPP in UG/L 

____-___-_--_-----_----------- 

3g l . . . ..-..........*. t*****.**. . . . . . . . . . 
bkg . . . . . . . . . . . . 

groupl: 3g 
min, median, max. ML/tot : 0.3600 J 270.0000 U 
group2: bkg 
min. median, msx, Ml/tot : 250.0000 U 250.0000 U 

no evidence of different populations at alpha=.95 
Outside values test group relative to background group bkg 
--_--__----------.------------------------------------ 
lowcut = 250.0000 
lq 
median 1 

250.0000 U 
250.0000 U 

uq = 250.0000 U 
hicut = 250.0000 

Louer outside values in test group relative to group bkg: 
J 0.3600 09G01601 
u 60.0000 09GOlOOl 
u 60.0000 09GO1301 
U 60.0000 08GOO202 
U 60.0000 08G01501 
u 60.0000 09GO0901 
u 60.0000 08G01301 
U 60.0000 09601701 
U 60.0000 09G01501 
U 60.0000 09G01801D 
U 60.0000 09601801 
U 60.0000 08G01201 
UJ 63.0000 OPGOD601 
U 110.0000 oaGooaol 
U 120.0000 09601401 
U 170.0000 09GDl401D 
U 200.0000 08GOO402 
J 200.0000 08601401 

1900.0000 J 26 / 3% 

250.0000 U 12 / 12 
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U 240.0000 08G005OlD 

Upper outside values in test group relative to group bkg: 
UJ 300.0000 08600601 
U 350.0000 08600901 
U 350.0000 09600302 
U 350.0000 08600701 
U 400.0000 08600302 
U 440.0000 O%GOO501 
U 520.0000 09600102 
U 520.0000 09600801 
U 540.0000 OPGOO202D 
J 660.0000 08601101 
J 710.0000 D%GOO%OlD 
J 790.0000 08G00102 
J 830.0000 09GOD501 
J 840.0000 09600202 
J 900.0000 08601001 
J 1100.0000 09GOO7Ol 
J 1200.0000 WGOllOl 
J 1500.0000 09601201 
J 1900.0000 09600402 

-~__-_--~_____,___,_,.,_-,--,,__,__,-~,,--_--~-:---------,--------- 
MAGNEStUM in UG/L 

___________------_------------ 

39 *t . . . . ..-......... . . . . .--........ *.-.. .*.. . . ...*. 
bkg *** **t l ** t t+ 

groupl: 3g 
min, median, max. Ml/tot : 660.0000 u 2150.0000 U 
group2: bkg 
min. median, max, Ml/tot : 713.0000 J 1725.0000 

no evidence of different populations at alpha=.95 
Outside values test group relative to background group bkg 
_________________-_----------------------------------- 

loucut = -1963.7500 
lq = 1152.5000 
median = 1725.0000 
uq = 3230.0000 
hicut = 6346.2500 

Lower outside values in test group relative to group bkg: 
c< NONE FOUND,> 
upper outside values in test group relative to group bkg: 
U 6490.0000 08G00202 
u 6650.0000 08G01401 

7410.0000 096014010 
9780.0000 09GO1401 

_____________-_____----------------------------------------------. 
MANGANESE in UC/L 

_____________---_--_------*--- 

xg ._. l .t l *tt.*t* * ***C*~***t*t****t*******~*~******* 

W t. t l * t* * ** ** 

groupl: 3g 
min, median, max, Ml/tot : 
group2: bkg 

0.5200 U 38.4000 

min. median, max, ML/tot : 2.4000 B 
.P. Different populations at alpha > 0.95 

Group 3g Higher 

10.1500 

Outside values test group relative to background group bkg 
____-______-___--__.____________________-------------- 
~owcut = -7.6500 
Lq 
median 1 

4.2000 
10.1500 

uq = 12. ID00 
hicut = 23.9500 

Lower outside values in test group relative to group bkg: 
<< NONE FOUND>> 

Upper outside values in test group relative to group bkg: 

9780.0000 47 / 

4930.0000 J 0 / 

172.0000 81 

14.1000 B 0 / 

49 

12 

.-?. 

49 

12 

f---i 

‘1 
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U 

U 

24.2000 08600601 
24.9000 09G01201 
32.9000 09600601 
38.4000 09FOO701 
39.0000 09FOO601 
44.5000 09FOl601 
46.4000 09F01501 
48.9000 09GOO701 
51.0000 08F01201 
53.6000 09600801 
53.7000 09600402 
54.4000 08G01001 
55.7000 09GOl501 
62.7000 09FOO402 
70.8000 09GOl601 
71.8000 oaGoi2oi 
72.9000 08601501 
82.9000 09GOl301 
85.8000 09601801 
94.1000 08F01301 

104.0000 09G018010 
145.0000 09G0140lD 
148.0000 08G01301 
159.0000 09GO1401 
160.0000 08600501 
162.0000 086005010 
164.0000 08G01601 
172.0000 08G01401 

________-____-_-__--____________________-------------------------- 
MERCURY in UG/L 

----__---__------------------- 

bkg l ***** * 
. . . . . 

39 
** . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

groupl: 3g 
min. median, max. Ml/tot : 0.1000 u 0.1100 u 
group2: bkg 
min. median. max. Ml/tot : 0.0200 UJ 0.0400 0.1200 J 

>>> Different po&lations at alpha > 0.95 
Different Detection Limits 

Outside values test group relative to background group bkg 
_-_.___--__---__-------------------------------------- 

loucut = -0.0400 
lq = 0.0200 u 
median = 0.0400 
w = 0.0600 
hicut = 0.1200 

Louer outside values in test group relative to group bkg: 
<< NONE FDUND>> 
Upper outside values in test group relative to group bkg: 
U 0.1300 O%GOllOl 
U 0.1300 08F01201 
U 0.1300 08600801 
U 0.1300 08G008010 
U 0.1300 09G00901 
U 0.1400 09GO1401 
U 0.1400 09GOl4OlD 
U 0.1400 08G01001 
U 0.1400 08600302 
U 0.1400 08G00901 
U 0.1400 09FOlSDl 
U 0.1500 08G01201 
U 0.1500 08G01301 
U 0.1500 08F01301 
U 0.1500 09G00801 
U 0.1500 09GOl601 
U 0.1600 O%G0050lD 
U 0.1600 08G00501 
U 0.1600 0aG00701 
U 0.1800 09GO1501 
U 0.1900 08600601 

0.1900 u 47 / 49 

5/ 12 

c-4-43 



.................................................................. 

WETHOXYCHLDR in UGlL 
.............................. 

39 l ..; ............................... 

bka ............ 
gFoup1: 39 
min, median, IMX, Ml/tot : 0.0078 J 0.4800 u 

0.5000 U 0.5000 u 

0.5400 U 
group2: bkg 
min, median, IIBX, Ml/tot : 0.5000 UJ 

,>> Different populations at alpha > 0.95 
Different Detection Limits 

Outside values test group relative to background group bkg 
_e.-....-...-...---- . ..-.._-.-.-.....__.-...-...-..-.. 

Loucut = 0.5000 
Lq = 0.5000 u 
median = 0.5000 u 
uq = 0.5000 U 
hicut = 0.5000 

Lower outside values in test group relative to group bkg: 
J 0.007% 09GOO601 
UJ 0.0520 09GOO202 
U 0.4700 091300402 
u 0.4700 09G01001 
U 0.4700 09G01101 
U 0.4700 09600501 
u 0.4700 09GO1201 
U 0.4700 09G0140lD 
U 0.4700 09GO1601 
U 0.4700 09601501 
UJ 0.4800 oaGooaom 
U 0.4800 0aGoiooi 
U 0.4800 oaGooaoi 
U 0.4800 08601201 
U 0.4800 oaGoo7oi 
U 0.4800 08G00601 
U 0.4800 D%GOO5OlD 
U 0.4800 08GDO402 
U 0.4800 oaGoo302 
U 0.4800 oaGoo202 
U 0.4800 oaGo090i 
U 0.4800 09G00701 
U 0.4800 09GOO901 
U 0.4800 oaGoolo2 
U 0.4800 oatoi40i 
U 0.4900 08G01101 
U 0.4900 08G01301 

upper outside values in test group relative to group bkg: 
UJ 0.5200 09GOOl02 
U 0.5200 09G00801 
U 0.5300 09GO0202D 
U 0.5400 09GD1301 

___._...~..~.....~.~..........~..............~...---.--~--.--.---- 
NAPHTHALENE in UG/L 

3g ttCl*...................... . . . . . :* 
bkg . . . . . . . . . . . . 

groupl: 3g 
min, median, max, Ml/tot : 1.0000 J 10.0000 u 160.0000 D 
group2: bkg 

28 1 

min, median, max. Ml/tot : 10.0000 u 10.0000 U 
no evidence of different populations at alpha=.95 
Outside values test group relative to background group bkg 
_..-........_..._........-.--...-..-........-...-..... 

loucut = 10.0000 
lq = 10.0000 U 
median = 10.0000 u 

10.0000 U 12 1 

341 

12 1 

35 

12 

35 

12 
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= 
Lt = 

10.0000 u 
10.0000 

Lower outside values in test 
J 1.0000 09GOO302 
J 2.0000 09601301 
J 5.0000 09G01501 
J 6.0000 09G00402 
J 8.0000 09GOI201 

Upper outside values in test 
UJ 11.0000 08600601 

25.0000 08600102 
D 160.0000 09601401 

group relative to group bkg: 

group relative to group bkg: 

______-__-_-_----_------------------------------------------------ 
NICKEL in UG/L 

__________-_-_--_------------- 

39 **tct*****t*********,*r* l *** . . . . . . . . . . . . . . . . . . . . . . 

bkg . . . . . . . . . . . . 
groupl: 39 
min, median, max, ML/tot : 1.2000 u 1.6000 J 11.4000 J 22 / 49 
group2: bkg 
min, median, max, ML/tot : 9.1000 UJ 9.1000 u 

>x- Different populations at alpha > 0.95 
Different Detection Limits 

Outside values test group relative to background group bkg 
_________-___--_-------------------------------------- 
loucut = 9.1000 
Lq = 9.1000 u 
median = 9.1000 u 
uq = 9.1000 u 
hicut = 9.1000 

Louer outside values in test group relative to group bkg: 
U 1.2000 09G01801D 

9.1000 u 12 / I2 

u 
IJ 
U 
u 
u 
u 
u 
u 
U 
u 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 

1.2000 09GOI801 
1.3000 08FOI201 
1.3000 09GO1101 
1.3000 08GOI201 
1.3000 09G00901 
1.3000 08G01101 
1.3000 09GOO601 
1.3000 08GOOSOlD 
1.3000 08GOO501 
1.3000 08G00701 
1.3000 09GOlODl 
1.3000 08G00801D 
1.3000 08G00901 
1.3000 08c00601 
1.3000 08G00801 
1.3000 09GOO801 
1.3000 08601001 
1.3000 09600501 
1.3000 09600202 
1.3000 09G00202D 
1.3000 09GOO302 
1.4000 09GO1701 
1.4000 08600202 
1.6000 08GOO302 
1.7000 08600102 
1.7000 08FOO901 
2.0000 09FOO402 
2.2000 09GOO402 
2.5000 09GOOlO2 
2.7000 09FOO601 
3.0000 08600402 
3.0000 09F01601 
3.0000 08601801 
3.4000 09GO1201 
3.5000 09GO1301 
4.4000 08GO1701 
4.9000 09FOO701 
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J 5.1000 09601601 
.I 5.4000 WC00701 
; 5.6000 09FOI501 
J 5.8000 08GO1401 
J 5.9000 08601501 
J 7.3000 08FO1301 
J 7.5000 09GO1501 

Upper outside values in test group relative to group bkg: 
J 9.4000 09G01401D 
J 9.6000 08601301 
J 9.9000 09601401 
J 11.4000 08601601 

PHENOL in UG/L 

39 l . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..I.. . 

bkg . . . . . . . . . . . . 

groupl: 3s 
min, median, max, Wl/tot : 
group2: bkg 

2.0000 J 10.0000 u 11.0000 u 34 / 35 

min, median, max, ML/tot : 10.0000 u 10.0000 u 
no evidence of different populations at alpha=.95 
Outside values test group relative to background group bkg 
_-__--------------- _-__---_-_-___-____________________ 

Loucut = 10.0000 
lq = 10.0000 u 
median = 10.0000 u 
UQ = 10.0000 u 

10.0000 u 12 / 12 

hi-cut = 10.0000 
Lower outside values in test group relative to group bkg: 
J 2.0000 09G00202D 

Upper outside values in test group relative to group bkg: 
U 11.0000 08G00601 

____________-__--_-_---------------------------------------------- 
POTASSIUM in UG/L 

____--_-___*-_____-_---------- 

39 l l ***t***t**** . . . . . . . . . . . . .*. . . . . . . . . . . . . . . . . . . . . 

bkg 
l * l l ** * . . . . . 

groupl: 3g 
min, median, max, Ml/tot : 178.0000 u 2530.0000 U 16000.0000 35 / 49 
group2: bkg 
min. median, max, Wl/tot : 339.0000 u 584.5000 5460.0000 5/ 12 

no evidence of different populations at alpha=.95 
Outside values test group relative to background group bkg 
____________________---------------------------------- 

lowcut = -3907.5000 
lq = 339.0000 u 
median = 584.5000 
uq = 3170.0000 
hicut = 7416.5000 

Louer outside values in test group relative to group bkg: 
cc NONE FOUND,* 

Upper outside values in test group relative to group bkg: 
8670.0000 08G00801 
8900.0000 08G00801D 
9130.0000 08GOO302 
9940.0000 08G00402 

10800.0000 08GOO202 
10900.0000 08GOI701 
11000.0000 08600701 
11200.0000 O8G005010 
11200.0000 08GOOSOl 
11600.0000 08GOllOl 
11700.0000 08GOO601 
16000.0000 08GOO102 
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SELENIUM in UC/L 

W I * .I........ 
39 . . . . ..*......... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

groupl: 3g 
min, median, max, Ml/tot : 3.6000 U 4.4000 u 
group2: bkg 
min, median, max, ML/tot : 2.0000 u 

a>> Different populations at alpha > 0.95 
Different Detection Limits 

4.4000 u 

2.0000 u 5.4000 

Outside values test group relative to background group bkg 
-_____--------i--------------------------------------- 

loucut = 2.0000 
Lq = 2.0000 u 
median = 2.0000 u 

= 
Lut = 

2.0000 u 
2.0000 

Lower outside values in test 
(< NONE FOUND>> 

Upper outside values in test 

group relative to group bkg: 

group relative to group bkg: 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
IJ 

3.6000 09GOI701 
3.6000 08GO1801 
3.6000 08601701 
3.6000 08601601 
3.6000 09G01801D 
3.6000 09601801 
4.0000 09FO1601 
4.0000 09FOI501 
4.0000 09GOI501 
4.0000 09601401 
4.0000 08GO1501 
4.0000 09G01401D 
4.0000 08601301 
4.0000 08F01301 
4.0000 09GO1601 
4.1000 08G01401 
4.4000 09GOO202 
4.4000 09G00801 
4.4000 09G00102 
4.4000 09GOO601 
4.4000 09FOO701 
4.4000 09GOI201 
4.4000 09FOO601 
4.4000 09600501 
4.4000 09FOO402 
4.4000 09GOO302 
4.4000 08G01201 
4.4000 09GD0701 
4.4000 09G01301 
4.4000 09GOO402 
4.4000 09G00202D 
4.4000 08F00901 
4.4000 08GOl101 
4.4000 08601001 
4.4000 08G00901 
4.4000 08G00801D 
4.4000 08600801 
4.4000 08GOOSOID 
4.4000 08GOO701 
4.4000 08600601 
4.4000 08GOO302 
4.4000 08G00501 
4.4000 08600402 
4.4000 08FOl201 
4.4000 08600202 
4.4000 Q8GOOiO2 
4.4000 09GOO901 
4.4000 09601001 
4.4000 09GOl101 
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________________________________________--------------- mm------m-- 

SILVER in UG/L 
_-_---m-mm--- m-e----m-- mm----- 

39 
bkg 

+* .*........................s.......... . . . . . . . . . . 
. . . . . . . . . . . . 

group1: 39 
min, median, max, Ml/tot : 0.7000 u 0.8000 U 1.1000 J 47 / 49 
group2: bkg 
min, median, max, Ml/tot : 2.2000 u 

PX- Different populations at alpha > 0.95 
2.2000 u 2.2000 u 12 / 12 

Different Detection Limi ts 
Outside values test group relative to background group bkg 
mm---m..-- ------- __-_____---_--_--_____________________ 

Lowcut = 2.2000 
lq = 2.2000 u 
median = 2.2000 u 
uo = 2.2000 u 
hi'cut = 2.2000 

Lower outside values in test group relative to group bkg: 
0.7000 09G01801D U 

U 
U 
U 
U 
U 
U 
U 
U 
u 
U 
U 
U 
U 
U 
U 
U 
u 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
IJ 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
IJ 
J 
J 

0.7000 09G01601 
0.7000 09GOlSOI 
0.7000 09GO14OlD 
0.7000 09GO1401 
0.7000 09FOI601 
0.7000 09F01501 
0.7000 08G01801 
0.7000 08601701 
0.7000 08G01601 
0.7000 08G01501 
0.7000 08GO1401 
0.7000 08601301 
0.7000 08F01301 
0.7000 09601701 
0.7000 09GO1801 
0.8000 08601201 
0.8000 09500402 
0.8000 09FOO701 
0.8000 09G00102 
0.8000 08GOO901 
0.8000 09G00701 
0.8000 09G00801 
0.8000 08601001 
0.8000 09G00501 
0.8000 09G00601 
0.8000 OPGOO2020 
0.8000 08GOllOl 
0.8000 09GOO901 
0.8000 09GOlOOl 
0.8000 08FOO901 
0.8000 09G01201 
0.8000 09G01301 
0.8000 08GOO801D 
0.8000 08GOO801 
0.8000 08GOO701 
0.8000 08GOO601 
0.8000 08GOOSOlD 
0.8000 08GO0501 
0.8000 08GOO402 
0.8000 08G00302 
0.8000 08GOO202 
0.8000 08G00102 
0.8000 08FOltOl 
0.8000 09GOO402 
0.8000 09G00302 
0.8000 O9GOIlOl 
0.9500 09FOO601 
1.1000 09GOO202 

Upper outside values in test 
<-c NONE FOUND,, 

group relative to group bkg: 
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______-_---_-__--__-____________________-------------------------- 
SODIUM in UG/L 

-_-____-___---____--__________ 

bkg 
** * * * ** t tt*t 

39 
l 

. . . . . . . . . . . . . . . . I......... . . . . . . . . . . . . . . . . . ..*.. 

groupl: 3g 

min, median, max. ML/tot : 
group2: bkg 

1960.0000 U 6680.0000 u 78300.0000 u 47 / 49 

min, median, max. Ml/tot : 814.0000 J 6970.0000 
no evidence of different populations at alpha=.95 
Outside values test group relative to background group bkg 
_______-_-_----_------------------------------- --see-- 

Loucut = -18950.0000 
lq = 3010.0000 
median = 6970.0000 
uq = 17650.0000 
hicut = 39610.0000 

Louer outside values in test group relative to group bkg: 
<< NONE FOUND>> 

Upper outside values in test group relative to group bkg: 
U 58700.0000 OPGOI401D 
U 78300.0000 09601401 

198OD.0000 J D / 12 

_________________-_-____________________-------------------------- 
THALLIUM in UG/L 

____________--_-_---__________ 

bkg . . . . . . . . . . . l 

39 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

groupl: 3g 
min, median, max, Ml/tot : 3.7000 u 5.0000 u 5.0000 u 49 / 49 
group2: bkg 
min, median, max, ML/tot : 1.3000 UJ 1.3000 u 1.9000 B lI/ 12 

>>> Different populations at alpha > 0.95 
Different Detection Limits 

Outside values test group relative to background group bkg 
________________-------------------------------------- 

loucut = I.3000 
Lq = 1.3000 u 
median = 1.3000 u 
uq = 1.3000 u 
hicut = 1.3000 

Louer outside values in test group relative to group bkg: 
<< NONE FCXJND,> 

Upper outside values in test group relative to group bkg: 
U 3.7000 08G01401 
U 3.7000 09601601 
U 3.7000 09GO1501 
U 3.7000 09GOI401D 
U 3.7000 09G01401 
U 3.7000 09FO1601 
U 3.7000 09FOlSOI 
U 3.7000 08GO1501 
U 3.7000 08GOI301 
U 3.7000 08FO1301 
U 4.2000 09601801 
U 4.2000 OPG01801D 
U 4.2000 08GO1801 
U 4.2000 08601701 
U 4.2000 08601601 
U 4.2000 09G01701 
U 5.0000 09600801 
U 5.0000 09G00901 
U 5.0000 09GOO601 
U 5.0000 OPGOO701 
U 5.0000 09GO1301 
U 5.0000 09600302 
U 5.0000 09600402 
U 5.0000 08601001 
U 5.0000 09GOO202 
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U 5.0000 09600501 
U 5.0000 09COl201 
U 5.0000 09GOO202D 
U 5.0000 09GOOlO2 
U 5.0000 09F00701 
U 5.0000 09FOO601 
U 5.0000 09FOO402 
u 5.0000 08G01201 
U 5.0000 08G01101 
U 5.0000 08FO1201 
U 5.0000 08FOO901 
U 5.0000 08G00901 
u * 5.0000 08G00501D 
U 5.0000 08GOO801 
U 5.0000 08600701 
U 5.0000 OaGOO601 
U 5.0000 08GO0801D 
U 5.0000 08600501 
U 5.0000 08GOO402 
U 5.0000 08600302 
U 5.0000 08600202 
U 5.0000 08GOOlO2 
u 5.0000 09GOlOO1 
U 5.0000 09G0110l 

_______________---_----------------------------------------*------ 
TOTAL SUSPENDED SOLIDS in MG/L 

_______________--------------- 

bkg * tt l ** . . . . . . 

30 * **t * ** tt* . . . . . . . . . . . . . . . . . . . . . . . . . . 

group1: 39 
min, median, max, ML/tot : 4.0000 u 4.0000 u 58.0000 26 / 36 
group2: bkg 
min, median, max, Ml/tot : 1.0000 u 2.0000 u 21.0000 6/ 12 

a,> Different populations at alpha > 0.95 /--l 

Different Detection Limits 
Outside values test group relative to background group bkg 
___________-_-____------------------------------------ 
loucut = -8.0000 
lq 
&im Z 

1.0000 u 
2.0000 u 

uq = 7.0000 
hicut = 16.0000 

Lower outside values in test group relative to group bkg: 
<< NONE FOUND,> 
Upper outside values in test group relative to group bkg: 

20.0000 08GO1401 
20.0000 09GOO601 
22.0000 08GO1301 
28.0000 09601101 
58.0000 09GO1501 

_____-________---___---------------------------------------------- 
VANADIUM in UWL 

________-____--___-_---------- 

39 
t**********tt************* l ** c* *t***t . . ..m....... 

bkg 
l * *tt****** 

groupl: 3g 
min, median, max, Ml/tot : 0.7000 u 1.5000 J 5.1000 J 12 / 49 
group2: bkg 
min. median, max, bdL/tot : 2.5000 U 9.9500 19.2000 8 1 / 12 

>>z Different populations at alpha > 0.95 
Group bkg Higher 

Outside values test group relative to background group bkg 
______________--_-_---------------------------------. 

loucut = -9.0250 
la = 4.5500 Y-y 
Aian = 9.9500 
w = 13.6000 
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hicut = 27.1750 
Lower outside values in test group relative to group bkg: 

<< NONE FOUND>> 
Upper outside values in test group relative to group bkg: 

<< NONE FWND>, 

______-_-_-----__-_--------- _____-______-_________________________ 

ZINC in UG/L 
_______-____-_-__-_----------- 

39 .**. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
bkg * . . . . . . . . . . . 

groupl: 39 
min, median, max, bdL/tot : 1.0000 u 16.8000 u 151.0000 u 49 / 49 
group2: bkg 
min, median, max. bdl/tot : 1.1000 u 2.1000 u 5.0000 u ll/ 12 

>a> Different populations at alpha > 0.95 
Different Detection Limits 

Outside values test group relative to background group bkg 
_________-_-*--_-_------------------------------------ 

lowcut = -1.4500 
lq 
median 1 

1.5500 u 
2.1000 u 

w = 3.5500 u 
hicut = 6.5500 

Lower outside values in test group relative to group bkg: 
c-z NONE FWND>> 
Upper outside values in test group relative to group bkg: 
U 6.6000 08601201 
U 6.8000 OBG0080lD 
UJ 7.2000 09GOO202 
U 7.2000 OPG00801 
UJ 8.3000 09F00701 
U 9.2000 O8GOlOOl 
U 9.5000 08F01201 
U 9.8000 08600701 
UJ 10.2000 09GOllOl 
UJ 10.5000 08GOO202 
u 10.5000 oari 
UJ 10.8000 09G00102 
UJ 12.6000 09GO1301 
U 14.5000 08G00501 
u 14.6000 09G00901 
UJ 15.7000 09GOlOOl 
U 16.8000 09601601 
U 16.8000 08FOl301 
U 16.8000 09601401 
U 16.8000 08G01301 
U 16.9000 09G01401D 
U 19.2000 08500302 
UJ 20.0000 09600701 
IJ 21.9000 08GOO901 
U 23.8000 09FO1601 
UJ 24.0000 09GOO601 
UJ 30.0000 09G00202D 
u 30.8000 09601501 
UJ 33.2000 08GOO102 
UJ 35.3000 09F00601 
U 39.6000 OPF01501 
UJ 39.9000 08FOO901 
U 41.3000 08G01501 
u 52.5000 08GOllOl 
UJ 54.9000 09601201 
UJ 55.9000 09FOO402 
UJ 59.6000 09GOO402 
U 62.3000 08GOO601 
U 65.6000 08600402 
UJ 67.6000 09GOO302 
U 151.0000 O8G01401 

_----------___-_--_-____________________-------------------------- 

ALPHA-BHC in UG/L 
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______________________________ 

39 l . . . . . . ..*..*...*......... l 
. * . . . ..I 

bkg . . . . . . . . . . . . 

groupl: 39 
min. median, max. ML/tot : O.(E680 U 1.0000 J 
gro;p2: bkg 
min, median, max, bdl/tot : 0.0500 UJ 

>>> Different populations at alpha > 0.95 
Different Detection LimitS 

Outside values test group relative to background group bkg 
____ e----_--- --_-_----_--________--------------------- 
lowcut = 0.0500 
Lq = 0.0500 u 
median = 0.0500 u 
uq = 0.0500 U 
hicut = 0.0500 

Lower outside values in test 
J 0.0042 09601101 
U 0.0470 09601601 
U 0.0470 OPGOO501 
U 0.0470 09601001 
U 0.0470 09G01501 

group relative to group bkg: 

U 0.0470 09G0140lD 
U 0.0470 09600402 
UJ 0.0480 0aGooaolD 
U 0.0480 08G00701 
U 0.0480 08600302 
U 0.0480 08G00901 
U 0.0480 OaGOlOOl 
U 0.0480 08G00601 
U 0.0480 oaGo1201 
U 0.0480 08600202 
U 0.0480 08GOOSOlD 
u 0.0480 08GOO402 
U 0.0480 08600801 
U 0.0480 OPGOO901 
U 0.0480 08GO1401 
u 0.0480 09GOO701 
U 0.0480 08600102 
U 0.0490 08G01101 
U 0.0490 08G01301 

upper outside values in test group relative to group bkg: 
UJ 0.0510 09GOO601 
UJ 0.0520 09600202 
UJ 0.0520 09G00102 
U 0.0520 09GOO801 
U 0.0530 09GOO202D 
U 0.0540 09G01301 
J 1.0000 09G01201 

________________________________________-------------------------- 
ALPHAlCHLORDANE in UG/L 

_____--____-__-____-__________ 

39 t.....................,.. . * . . . . . . . . 
bkg . . . . . . . . . . . . 

groupl: 39 
min, median, max, bdl/tot : 0.02ao J 

MX, ML/tot : 0.0500 UJ 
woulations at alpha b 0.95 

0.0480 u 0.1100 J 
group2: bkg 
min, median, 

>>> Different 
0.0500 u 0.0500 u 

Different Detection Limits 
Outside values test group relative to background group bkg 
-------_-_-_-_--_-------*----------------------------- 
Loucut = 0.0500 
lq = 0.0500 u 
median = 0.0500 u 
uq = 0.0500 u 
hicut = 0.0500 

Lower outside values in test group relative to group bkg: 
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U 
U 
U 
U 
U 
UJ 
U 
U 
U 
U 
U 
U 
U 
U 
U 

0.0280 09G01201 
0.0470 09601601 
0.0470 09G01001 
0.0470 09G01101 
0.0470 09G01501 
0.0470 09G01401D 
0.0470 09600402 
0.0480 08G00801D 
0.0480 08600701 
0.0480 08600302 
0.0480 08600901 
0.04aD 0aG01001 
0.0480 08600601 
0.0480 08601201 
0.0480 08600202 
0.0480 08GOOSOlD 
0.0480 08600402 

U 0.0480 08600801 
U 0.0480 09600901 
u 0.0480 08601401 
U 0.0480 09G00701 
U 0.0480 08600102 
U 0.0490 08G01101 
U 0.0490 08601301 

Upper outside values in test 
UJ 0.0510 09600601 
UJ 0.0520 09600202 
UJ 0.0520 09GOO102 
U 0.0520 09GOO801 

group relative to group bkg: 

U 0.0530 09GOO202D 
U 0.0540 09GO1301 
J 0.1100 09G00501 

-------------_-----_-----------------------------.---------------- 
DELTA-BHC in UG/L 

-___---__-_--_-----_---------- 

39 Ott...................... l . . . . . . . . . 

bkg . . . . . . . . . . . . 

groupl: 39 
min, median, max, Ml/tot : 0.0051 J 0.0480 U 0.3000 
group2: bkg 
min, median, max, Ml/tot : 0.0500 UJ 0.0500 u 0.0500 u 

>>> Different populations at alpha > 0.95 
Different Detection Limits 

Outside values test group relative to background group bkg 
‘----------------------------------~------------------ 
loucut = 0.0500 
Iq = 0.0500 u 
median = 0.0500 u 
w = 0.0500 u 
hicut = 0.0500 

Lower outside values in test group relative to group bkg: 
J 0.0051 08GO1301 
J 0.0077 08601501 
J 0.0210 09GO0501 
U 0.0470 09600402 
U 0.0470 09GOlOOl 
U 0.0470 09GOllOl 
U 0.0470 09GO1501 
U 0.0470 09G01401D 
U 0.0470 09GOl601 
UJ 0.0480 08GOO801D 
U 0.0480 08G00701 
U 0.0480 08GOlOOl 

p"s E 

0.0480 08GOO801 
0.0480 08GOltOl 
0.0480 08600901 

U 0.0480 08G00601 
U 0.0480 08GOOSOlD 
U 0.0480 08GOO402 
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0.0480 oaG00302 
0.0480 08000202 
0.0480 09G00901 
0.0480 09600701 
0.0480 08601401 
0.0480 oaGooio2 
0.0490 08G01101 

U-r outside vatues in test group relative to group bkg: 
UJ 0.0510 09G00601 
UJ 0.0520 09600202 
UJ 0.0520 09600102 
U 0.0520 09GOO801 
U 0.0530 09GOO202D 
U 0.0540 09GOl301 

0.3000 09GOl201 

---_emmm---m----..--- -_-----_____--______-------------------------- 

GAMMA-BHC (LINDAYE) in UC/L 
____________--__-_--__________ 

39 
bka 

*** * . . ..‘.................. . . . . . . . . 
. . . . . . . . . . . . 

gFoup1: 39 
min, median, max, Ml/tot : 0.0076 J 0.0480 U 
group2: bkg 
min, median, max, Ml/tot : 0.0500 UJ 0.0500 u 

>r> Different populations at alpha > 0.95 
Different Detection Limits 

Outside values test group relative to background group bkg 
___________-------------- -__---_---____-_____--------- 

loucur = 0.0500 
lq = 0.0500 u 
median = 0.0500 U 
uq = 0.0500 u 
hicut = 0.0500 

Lover outside values in test group relative to group bkg: 
J 0.0076 09G00501 
J 0.0110 09GOO402 
J 0.0340 09GOllOl 
U 0.0470 09GOl6Ol 
U 0.0470 09GOl4OlD 
u 0.0470 09GOl501 
U 0.0470 09GOlOOl 
UJ 0.0480 08GOD80lD 
U 0.0480 08GOO402 
U 0.0480 08G00701 
U 0.0480 08G00601 
U 0.0480 08GOlOOl 
U 0.0480 08GOOSOlD 
U 0.0480 08GO1201 
U 0.0480 08G00302 
U 0.0480 OaGOO901 
U 0.0480 08GOO202 
U 0.0480 08GOO801 
U 0.0480 09GOO901 
U 0.0480 oaGo1401 
U 0.0480 OPG00701 
U 0.0480 oat00102 
U 0.0490 08G01101 
U 0.0490 08G01301 

Upper outside values in test 
UJ 0.0510 09G00601 
UJ 0.0520 09GOO202 
UJ 0.0520 09GOOl02 
U 0.0520 09600801 

group relative to group bkg: 

U 0.0530 09GOO202D 
U 0.0540 09601301 

0.6900 09GO12Dl 
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--_.-_-__------_-_--------- -_--_---__--____-_--___________________ 
GAMMA-CHLORDANE in UG/L 

______---__-------_----------- 

39 c*....................... e. . - - . . . . . 
bkg .I.. . . . . . . .- 

groupl: 39 
min, median, max, ML/tot : 0.0130 J 0.0480 U 0.6700 31 / 35 
group2: bkg 
min, median, tnax, Ml/tot : 0.0500 UJ 0.0500 u 0.0500 u 12 / 12 

>>P Different pOpdatiOnS at alpha > 0.95 
Different Detection Limits 

Outside values test group relative to background group bkg 
________________-_______________________----- -v--m--m- 

lowcut = 0.0500 
lq = 0.0500 u 
median = 0.0500 u 
w = 0.0500 u 
hicut = 0.0500 

Lower outside values in test group relative to group bkg: 
J 0.0130 09601201 
J 0.0300 09600601 
U 0.0470 09G01601 
U 0.0470 09GOlDOl 
U 0.0470 09601501 
U 0.0470 09GOl101 
U 0.0470 09G01401D 
UJ 0.0480 08G00801D 
U 0.0480 08600302 
U 0.0480 08600402 
U D.0480 08G00901 
U 0.0480 08GOlDOl 
U 0.0480 08600701 
U 0.0480 08GOlEOl 
U 0.0480 08GOO202 
U 0.0480 08G0060l 
U 0.0480 08GOOSOlD 
U 0.0480 08G00801 
U 0.0480 09GOO901 
U 0.0480 08601401 
U 0.0480 09G00701 
U 0.0480 08GOO102 
U D-D490 08GOllOl 
U 0.0490 oaG01301 

Upper outside values in test group relative to group bkg: 
UJ 0.0520 09GOO202 
UJ 0.0520 OPG00102 
U 0.0520 09GOO801 
U 0.0530 09GOO202D 
U 0.0540 09G01301 

0.1700 09G00501 
0.6700 09GOO402 



Outside values - Location details: f---b. 

08FOO901 
I. Berylliun 
L Cadmimi 
L Cobalt 
L Nickel 
L Silver 

H Antimony 
H Arsenic 
HCOpper 
H Lead 
H SeIeniUt 
H Thelliun 
H Zinc 

08FO1201 
L Caciniun 
L Cobalt 
Lcopper 
L Nickel 
L Silver 

Ii Antimony 
H Arsenic 
H BerytLiun 
H Iron 
H Lead 
H Manganese 
H Mercury 
H Selenim 
H Thalliun 
Ii Zinc 

OBFO1301 
L Eerylliun 
L Cacknim 
L Cobalt 
1 Nickel 
L Silver 

H Antimony 
H Arsenic 
H copper 
H Lead 
H Manganese 
H Mercury 
H Seleniun 
H Thalliun 
H Zinc 

08G00102 
L 2,4-D 
L 2,4-DE 
L 4‘4'~ODD 
L 4,&'-DDE 
L 4,4'-DDT 
L Aldrin 
L Berylliun 
L Cadmiun 
L Cobalt 
L Dieldrin 
L EndosuIfan I 
L Endosulfan II 
L Endosulfan SLItfate 
L Endrin 
L Endrin aldehyde 
L Endrin ketone 
L Heptachlor 
L Heptachlor epoxide 
1 HCPA 

Lou: 4/5 hi: 6/7 
0.1000 u 
0.3000 u 
0.7000 lJ 
1.7000 J 
0.8000 U 

2.9000 IJ 
96.4000 

4.4000 u 
1.9000 u 
4.4000 u 
5.0000 u 

39.9000 UJ 

lou: 4/S hi 8/10 
0.3000 u 
0.7000 u 
0.9500 J 
1.3000 u 
0.8000 U 

2.9000 u 

5.9000 u 
0.2900 U 

4080.0000 
1.9000 u 

51.0000 
0.1300 u 
4.4000 u 
5.0000 u 
9.5000 u 

Lou: 3/5 hi: 6/9 
0.1000 u 
0.5000 u 
1.5000 J 
7.3000 J 
0.7000 u 

4.7000 u 
71.1000 

4.5000 J 
2.2000 u 

94.1000 
0.1500 u 
4.0000 u 
3.7000 u 

16.8000 u 

Lou: 24129 hi: 21127 
0.0950 J 
0.0460 J 
0.0950 u 
0.0950 u 
0.0056 J 
0.0480 U 
0.1000 u 
cI.3000 u 
O.lOOO u 
0.0950 u 
0.0480 U 
0.0950 u 
0.0950 u 
0.0100 J 
0.0950 u 
0.0950 u ,tzK?h 
0.0480 U 
0.0480 U 

140.0000 u 

C-4-56 



L 
'L 

nethoxychlor 
I Nickel. 

L Silver 
L Toxaphene 
L alpha-BHC 
L alpha-Chlordane 
L beta-BHC 
L detta-BHC 
L gamma-BNC (Lindane) 
L gama-Chlordane 

H 1,2-Dichlorobenzene 
H 1,3-Dichlorobenzene 
H 1,4-Dichlorobenzene 
H Antimony 
H Aroclor-TOT6 
H Aroclor-1221 
H Aroctor-1232 
H Aroclor-1242 
H Aroclor-1248 
H Aroclor-1254 
H Aroclor-1260 
H Arsenic 
H Eenzo(a)pyrene 
H Calciun 
H Copper 
H Dalapon 
H D i noseb 
H Hexachlorobenzene 
H Lead 
H MCPP 
H Naphthakene 
H Pentachlorophenol 
H Potassiun 
H Seleniun 
H Thalliun 
H Zinc 
H bis(Z-Ethylhexyl)phthalate 

08GOO202 Lou: 25/29 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 

H 
H 
H 

2,4-D 
2,4-DE 
4,4’-DDD 
4,4’-DDE 
4,4’-DDT 
Aldrin 
Berylliun 
Cadnim 
Cobalt 
Dieldrin 
Erdosulfan I 
Endosulfan II 
Endosulfan sulfate 
En&in 
Endrin aldehyde 
En&in ketone 
Heptachlor 
Heptachlor epoxide 
MCPP 
Methoxychlor 
Nickel 
Silver 
Toxaphene 
alpha-BHC 
alpha-Chlordane 
beta-BHC 
de1 ta-BHC 
gamna-BHC (Lindane) 
gamna-Ch L ordane -. 

1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 

0.4800 U 
1.7000 J 
0.8000 U 
4.8000 U 
0.0480 U 
0.0480 U 
0.6680 U 
0.0180 U 
O.O480 U 
O.O480 U 

10.0000 u 
10.0000 u 
10.0000 u 

3.7000 J 
0.9500 u 
1.9000 u 
0.9500 u 
0.9500 u 
0.9500 u 
0.9500 u 
0.9500 u 

133.0000 
10.0000 u 

101000.0000 
3.6000 U 
6.0000 U 
1.5000 u 

10.0000 u 
1.9000 u 

790.0000 J 
25.0000 
25.0000 UJ 

16000.0000 
4.4000 u 
5.0000 u 

33.2000 UJ 
10.0000 u 

hi: 24/27 
0.0051 J 
0.0900 J 
0.0960 U 
0.0960 U 
0.0960 U 
0.0480 U 
0.1000 u 
0.3000 u 
0.7000 u 
0.0960 U 
0.0480 U 
0.0960 U 
0.0120 J 
0.0960 U 
0.0960 U 
0.0960 U 
0.0480 U 
0.0480 U 

60.0000 U 
0.4800 U 
1.4000 J 
0.8000 U 
4.8000 U 
0.0480 U 
0.0480 U 
0.0480 U 
0.0480 U 
0.0480 U 
0.0480 U 

10.0000 u 
10.0000 u 
10.0000 u 

c-4-57 



H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 

L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 

H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 

08G00302 Lou: 26/28 hi: 23/26 
L 2,4-D 
L 2‘4-08 
L 4,4’-DOD 
L 4,4’-DDE 
L 4,4’-DDT 

Aldrin 
Berylliun 
Cadnium 
Coba 1 t 
Dieldrin 
EndosuLfan I 
Endosulfan I I 
EndosuLfan sulfate 
Endrin 
Endrin aldehyde 
Et-&in ketone 
tieptachlor 
heptachlor epoxide 
Hethoxychlor 
NickeL 
Silver 
T oxaphene 
aLpha-BHC 
alpha-Chtordane 
beta-BHC 
de1 ta-BHC 
gamma-BHC (Lindane) 
gamna-Chlordane 

1,2-Dichlorobenzene 
1,3-DichLorobenzene 
1,4-Dichlorobenzene 
Ant i mony 
Aroclor-1016 
Aroclor-1221 
Aroclor-1232 
Aroclor-1242 
Aroclor-1248 
Aroclor-1254 
Aroclor-1260 
Arsenic 
Benzo(a)pyrene 
Delapon 
0 i noseb 
Hexachlorobenzene 
Lead 
KPA 

Antimony 
Aroclor:1016 
Aroctor-1221 
Aroctor-1232 
Aroclor-1242 
Aroclor-1248 
Aroclor-1254 
Aroclor-1260 
Arsenic 
6enzoCa)pwene 
Calciun 
copper 
Dalapon 
0 i noseb 
Hexachlorobenrene 
Lead 
WCPA 
Hagnes i un 
Pentachloropheflol 
Potassiun 
Seleniun 
Thallium 
Zinc 
bis(2-Ethylhexyl@hthalate 

2.9000 U 
0.9600 U 
1.9000 u 
0.9600 U 
0.9600 u 
0.9600 U 
0.9600 u 
0.9600 U 

295 .OOOO 
10.0000 u 

104000.0000 
2.5000 u 
6.0000 U 
1.5000 u 

10.0000 u 
1.9000 u 

500.0000 u 
6490.0000 u 

25.0000 UJ 
10800.0000 

4.4000 u 
5.0000 u 

10.5000 UJ 
1iL0000 u 

1.5000 u 
0.6000 J 
0.0960 U 
0.0960 U 
0.0960 U 
0.0480 U 
0.1200 u 
0.3000 u 
0.7000 u 
0.0960 U 
0.0480 U ‘f--h 

0.0960 U 
0.0960 U 
0.0960 U 
0.0960 U 
0.0960 U 
0.0480 U 
0.0480 U 
0.4800 U 
1.6000 J 
0.8000 U 
4.8000 U 
0.0480 U 
0.0480 U 
0.0480 IJ 
0.0480 U 
0.0480 U 
0.0480 U 

10.0000 UJ 
10.0000 UJ 
10.0000 UJ 

2.9000 U 
0.9600 U 
1.9000 u 
0.9600 U 
0.9600 U 
0.9600 U 
0.9600 U 
0.9600 U 

79.9000 
10.0000 UJ 
6.0000 U 
1.5000 u 

10.0000 UJ 
.’ 

1.9000 u 
640.0000 J 

c-4-58 



H KPP 
H Mercury 
H Pentachlorophenol 
H Potassium 
H Seleniun 
H Thalliun 
H Zinc 
H bis(2-Ethylhexyl)phthatate 

08GOO402 Lou: 27130 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 

H 1,2-Dichlorobenzene 
H 1,3-Dichlorobenzene 
H 1,4-Dichlorobenzene 
H Antimony 
H Aroclor-1016 
H Aroclor-1221 
H Aroclor-1232 
H Aroclor-1242 
H Aroclor-1248 

H Aroclor-12% 
H Aroclor-1260 
H Arsenic 
H Benzo(a)pyrene 
H Dalapon 
H 0 i noseb 
H Hexachlorobenzene 
H Lead 
H Pentachlorophenol 
H Potassiun 
H Seleniun 
H Thalliun 
H Zinc 
H bis(2-EthylhexylIphthaLate 

2.4-D 
2,4-DB 
4.4'~DOD 
4,4'-DDE 
4,4'-DDT 
Aldrin 
BeryLtiun 
Ca&niun 
Cobalt 
Dieldrin 
Endosulfan I 
EndosuLfan I I 
Ehdosulfan sulfate 
Endrin 
Endrin aldehyde 
En&-in ketone 
Heptachlor 
Heptachlor epoxide 
MCPA 
MCPP 
Methoxychlor 
Nickel 
Si Lver 
Toxaphene 
alpha-BHC 
alpha-Chlordane 
beta-BHC 
de1 ta-BHC 
gama-BHC (Lindahe) 
gama-Chlordane 

08G00501 
L 2.4-D 
L 2,4-DB 
L Berylliun 
L Cadniun 
L Cobalt 
L Copper 
L Dinoseb 

Lou: 7/10 

400.0000 u 
0.1400 u 

25.0000 UJ 
9130.0000 

4.4000 u 
5;oooo u 

19.2000 U 
10.0000 UJ 

hi: 21/23 
0.0230 J 
0.1800 J 
0.0950 u 
0.0950 u 
0.0950 u 
0.0480 U 
0.1900 u 
0.3000 u 
0.7000 u 
0.0950 u 
0.0480 U 
0.0950 u 
0.0950 u 
0.0950 u 
0.0950 u 
0.0950 u 
0.0480 U 
0.0480 U 

200.0000 u 
200.0000 u 

0.4800 U 
3.0000 J 
0.8000 U 
4.8000 U 
0.0480 'U 
0.0480 U 
0.0480 U 
0.0480 U 
0.0480 U 
0.0480 U 

10.0000 UJ 
10.0000 UJ 
10.0000 UJ 

2.9000 U 
0.9500 u 
1.9000 u 
0.9500 u 
0.9500 u 
0.9500 u 
0.9500 u 
0.9500 u 

70.4000 
10.0000 UJ 
6.0000 U 
1.5000 u 

10.0000 UJ 
1.9000 u 

25.0000 UJ 
9940.0000 

4.4000 u 
5.0000 u 

65.6000 U 
10.0000 UJ 

hi: 22/25 
1.5000 u 
1.4000 J 
0.1500 u 
0.3000 u 
0.7000 u 
1.2000 J 
0.0980 J 

c-4-59 



L MCPA 
L Nickel 
L Silver 

H 1,2-Dichlorobenrene 
H 1,3-Dichlorobenzehe 
H 1,4-Dichlorobenzene 
H Antimony 
H Aroclor-1016 
H Aroctor-1221 
H Aroclor-1232 
H Aroctor-1242 
H Aroclor-1248 
H ArocLor-1254 
H Aroclor-1260 
H Arsenic 
H Benzo(a)pyrene 
H Delapon 
H Hexachlorobenzene 
H Lead 
H MCPP 
H Manganese 
H Mercury 
H Pentachlorophenol 
H Potassiun 
H Seleniun 
H Thallium 
H Zinc 
H bis(2-EthylhexylIphthalate 

08COOSOlD Low: 28/29 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
1 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
1 
L 
L 
L 

H 
H 
H 
H 
H 
H 
H 
H 
H 
Ii 
H 
H 

2.4-D 
4,4'-DOD 
4,4'-DDE 
4,4'-DDT 
Aldrin 
Cadniun 
CobaIt 
Copper 
Dieldrin 
Enciosutfan I 
Endosulfan II 
Endosulfan sulfate 
Et-&in 
Endrin aldehyde 
Endtin ketone 
Heptachlor 
Heptachlor epoxide 
MCPA 
HCPP 
Methoxychlor 
Nickel 
Silver 
Toxaphene 
alpha-BHC 
aLpha-Chlordane 
beta-BHC 
delta-BHC 
gama-BHC (Lindane) 
gamna-Chlordane 

1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
2,4-DB ' 
Antimony 
Aroclor-1016 
Aroclor-1221 
Arocior-1232 
Aroclor-1242 
Aroclor-1248 
Aroclor-1254 
Aroclor-1260 

hi: 23/26 

160.0000 u 
1.3000 u 
0.8000 U 

10.0000 UJ 
10.0000 UJ 
10.0000 UJ 

2.9000 U 
1.0000 u 
2.0000 u 
1.0000 u 
1.0000 u 
1.0000 u 
1.0000 u 
1.0000 u 

57.7000 
10.0000 UJ 
6.0000 U 

10.0000 UJ 
1.9000 u 

440.0000 u 
160.0000 

0.1600 U 
25.0000 UJ 

11200.0000 
4.4000 u 
5.0000 u 

14.5000 u 
10.0000 UJ 

1.5000 u 
0.0950 u 
0.0950 u 
o.q950 u 
0.0480 U 
0.3000 u 
0.7000 u 
0.9600 J 
0.0950 u 
0.0480 U 
o.b9so u 
0.0950 u 
0.0950 u 
0.0950 u 
0.0950 u 
0.0480 U 
0.0480 U 

190.0000 u 
240.0000 U 

0.4800 U 
1.3000 u 
0.8000 U 
4.8000 U 
0.0480 U 
0.0480 U 
0.0480 U 
0.0480 U 
0.0480 U 
0.0480 U 

10.0000 UJ 
10.0000 UJ 
10.0000 UJ 

5.0000 u 
2.9000 U 
0.9500 u 
1.9000 u 
0.9500 u 
0.9500 u 
0.9500 u 
0.9500 u 
0.9500 u 

C-4-60 



Arsenic 
Benzo(a)pyrene 
Beryl L i un 
Dalapon 
D i noseb 
HexachLorobenZene 

Ii Lead 
H Manganese 
H Mercury 
H Pentachlorophenol 
H Potassim 
H Selenium 
H Thalliun 
H bisG?-Ethylhexyl&JhthaLate 

08600601 lou: 27/30 hi : ?7/82 
L 2,4-D 
L 2,4-DB 
L 4,4'-DDD 
L 4,4'-DDE 
L 4,4’-DDT 
L Al&in 
L Berylliun 
L CaMus 
L Cobalt 
L Dieldrin 
L Dinoseb 
L Endosulfan I 
L Endosulfan II 
L EndosuLfan sulfate 
L Endrin 
L Endrin atdehyde 
L En&in ketone 
L Heptachlor 
L Heptachlor epoxide 
L MCPA 
L nethoxychlor 
L Nickel 
L Sitver 
L Toxaphene 
L alpha-BHC 
L alpha-Chlordane 
L beta-BHC 
L delta-BHC 
L gamma-BHC (Lindane) 
L gam-Chlordane 

H 1,2,4-Trichlorobenzene 
H 1,2-Dichlqrobenzene 
H 1,3-Dichlorobenzene 
H 1,4-Dichlorobenzene 
H 2,2’-oxybis(l-Chloropropane) 
H 2,4,5-Trichlorophenol 
H 2,4,6lrichlorophenol 
H 2,4-Dichlorophenol 
H 2,4-DimethylphenoL 
H 2,4-Dinitrophenol 
H 2,4-Dinitrotoluene 
H 2,6-Dinitrotoluene 
H 2-Chloronaphthalene 
H 2-Chlorophenoi 
H 2-Methylnaphthalene 
H 2-Methylphenol ’ 
H 2-Nitroaniline 
H 2-Nitrophenol 
H 3,3’-Dichlorobenzidine 
H 3-Nitroaniline 
H 4,6-Dinitro-2-methylphenol 
H 4-Bromophenyl-phenytether 
H 4-Chloro-3-methylphenol 
H 4-Chloroaniline 
H 4-ChLorophenyl-phenylether 
H 4-Methylphenol 

57.3000 
lO.ODOO UJ 

0.2400 U 
6.0000 U 
1.5000 u 

10.0000 UJ 
1.9000 u 

162.0000 
0.1600 U 

25.0000 UJ 
11200.0000 

4.4000 u 
5.0000 u 

10.0000 UJ 

0.2200 J 
0.5700 J 
0.0950 u 
0.0950 u 
0.0950 u 
0.0480 U 
0.1300 u 
0.3000 u 
0.7000 u 
0.0950 u 
0.2800 J 
0.0480 U 
0.0950 u 
0.0950 u 
0.0950 u 
0.0950 u 
0.0950 u 
0.0480 u 
0.0480 u 

110.0000 UJ 
0.4800 u 
1.3000 u 
0.8000 U 
4.8000 U 
0.0480 U 
0.0480 U 
0.0480 u 
0.0480 U 
0.0480 U 
0.0480 U 

11.0000 UJ 
11.0000 UJ 
11.0000 UJ 
11.0000 UJ 
11.0000 UJ 
27.0000 U 
11.0000 u 
11.0000 u 
11.0000 u 
27.0000 UJ 
11.0000 UJ 
11.0000 UJ 
11.0000 UJ 
11.0000 U 
11.0000 UJ 
11.0000 u 
27.0000 UJ 
11.0000 u 
11.0000 UJ 
27.0000 UJ 
27.0000 UJ 
11.0000 UJ 
11.0000 u 
11.0000 UJ 
11.0000 UJ 
11.0000 u 

C-4-61 



H 4-Nitroanitine 
H 4-NitrophefWL 
H Acenaphthene 
H Acenaphthytene 
H Anthracene 
H Antimony 
H Aroclor-1016 
H Aroclor-1221 
H Aroclor-1232 
H Aroclor-1242 
H Aroclor-1248 
H ArocLor-12% 
H Aroclor-1260 
H Arsenic 
H Bento(a)anthracene 
H Benzo(a)pyrene 
H Benro(b)fluoranthene 
H Benzo(g,h,i>perYLene 
H Benzo(k)fLuoranthene 

Butylbenzylphthalate H 
H 
H 
H 
H 
H 
H 
H 
H 

* H 
H 
H 
H 
H 
H 
H 
H 
Ii 
H 
H 
H 
H 
H 
H 
H 
H 
H 

Carbarole 
Chrysene 
Copper 
Dalapon 
Di-n-butytphthakate 
Dibenz(a,h)anthracene 
Dibenzofuran 
Diethylphthalate 
Dimethylphthalate 
Fluoranthene 
F luorene 
Hexachlorobenzene 
hexachlorobutadiene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Tndeno(l,2,3-cdlpyrene 
I sophorone 
Lead 
MCPP 
Manganese 
Mercury 
N-Nitroso-di-n-propylamine 
N-Nitrosodiphenytamine (1) 
Naphthatene 
Nitrobenzene 
PentachlorophenoL 

H Phenanthrene 
H Phenol 
H Potassiun 
H Pyrene 
H Seleniun 
H Thalliun 
H Zinc 
H bis(Z-ChloroethoxyMnzthane 
H bis(t-Chloroethyl)ether 
H bis(Z-EthylhexylIphthalate 

oaG00701 iou: 28128 hi: 24127 
L 2,4-D 
L 4,4’-ODD 
L 4,4’-DDE 
L 4,4’-DDT 
L Aldrin 
L Berytliun 
L Cackniun 
L Cobalt 
L Dieldrin 
L Endosulfan I 
L Endosulfan II 
L Endosulfan sulfate 
L Endrin 
L Endrin aldehyde 
L Endrin ketone 

27.0000 UJ 
27.0000 U 
11.0000 UJ 
11.0000 UJ 
11.0000 UJ 

2.9000 U 
0.9500 U 
1.9000 u 
0.9500 u 
0.9500 u 
0.9500 u 
0.9500 u 
0.9500 u 

53.0000 
11.0000 UJ 
11.0000 UJ 
11.0000 UJ 
11.0000 UJ 
11.0000 UJ 
11.0000 UJ 
11.0000 UJ 
11.0000 UJ 

6.7000 J 
6.0000 U 

11.0000 UJ 
11.0000 UJ 
11.0000 UJ 
11.0000 UJ 
11.0000 UJ 
11.0000 UJ 
11.0000 UJ 
11.0000 UJ 
11.0000 UJ 
11.0000 UJ 
11.0000 UJ 
11.0000 UJ 
11.0000 UJ 

6.6000 
300.0000 UJ 

24.2000 
0.1900 u 

11.0000 UJ 
11.0000 UJ 
11.0000 UJ 
11.0000 UJ 
27.0000 UJ 
11.0000 UJ 
11.0000 u 

11700.0000 
11.0000 UJ 

4.4000 u 
5.0000 u 

62.3000 U 
11.0000 UJ 
11.0000 UJ 
11.0000 UJ 

1.5000 u 
0.0960 U 
0.0960 U 
0.0960 U 
0.0480 u 
0.1900 u 
0.3000 u 
0.7000 u 
0.0960 U 
0.0480 u 
0.0960 U 
0.0960 U 
0.0960 U 
0.0960 U 
0.0960 U 

C-4-62 



L Heptachtor 
L Heptachtor epoxide 
L MCPA 
L nethoxychlor 
L Nickel 
L Silver 
L Toxaphene 
L alpha-BHC 
L alpha-Chlordane 
L beta-BHC 
L delta-BHC 
L gasma-BHC (Lindane) 
L gamma-Chlordane 

H 1,2-Dichlorobenzene 
H 1,3-Dichlorobenzene 
H l,4-Dichlorobeorene 
H 2,4-DB 
H Antimony 
w h-actor-1016 
H ArocLor-1221 
H Aroctor-1232 
H Aroctor-1242 
H Aroclor-1248 
H Aroctor-1254 
H Aroclor-1260 
H Arsenic 
H Benzo(a)pyrene 
H copper 
H Datapon 
H Dinoseb 
H HexachLorObenZene 
H Lead 
H MCPP 
H Mercury 
H PentachLorophenoL 
H Potassim 
H Selenim 
H Thallim 
H Zinc 
H bis(2-Ethylhexyt)phthaLate 

08G0080 1 low: 28130 

L 2,4-D 
L 2,4-DB 
L 4,4’-DDD 
L 4,4’-DDE 
L 4,4’-DDl 
L Aldrin 
L Beryllim 
L Cacbniun 
L Cobalt 
L DieLdrin 
L Endosulfan I 
L Endosulfan II 
L Endosulfan Sulfate 
L Endrin 
L Ehdrin aldehyde 
L Endrin ketone 
L Heptachtor 
L Heptachlor epoxide 
L MCPA 
L MCPP 
L Methoxychlor 
I. Nickel 
L Silver 
L Toxaphene 
L alpha-BHC 
L al’pha-Chlordane 
L beta-BHC 
; delta-BHC 
L gamna-BHC (Lindane) 
L gam-Chlordane 

hi: 22/25 

0.0480 u 
78.DOOO u 

0.4800 u 
1.3000 u 
0.8000 u 
4.8000 u 
0.0480 u 
0.0480 u 
0.0480 u 
0.0480 u 
0.0480 u 
0.0480 u 

10.0000 u 
10.0000 u 
10.0000 u 

5.0000 u 
2.9000 U 
0.96OO'U 
1.9000 u 
0.9600 U 
0.9600 U 
0.9600 U 
0.9600 U 
0.9600 U 

56.4000 
10.0000 u 

3.3000 J 
6.0000 U 
1.5000 U 

10.0000 u 
1.9000 u 

350.0000 u 
0.1600 U 

25.0000 UJ 
11000.0000 

4.4000 u 
5.0000 u 
9.8000 u 

10.0000 U 

0.1200 J 
0.1600 J 
0.0960 U 
0.0960 U 
0.0960 U 
0.0480 u 
0.1200 u 
0.3000 u 
0.7000 u 
0.0960 U 
0.0480 u 
0.0960 U 
0.0960 U 
0.0960 U 
0.0960 U 
0.0960 U 
0.0480 u 
0.0480 u 

82.0000 u 
110.0000 U 

0.4800 u 
1.3000 u 
0.8000 u 
4.8000 u 
0.0480 u 
0.0480 u 
0.0480 u 
0.0480 u 
0.0480 u 
0.0480 u 

C-4-63 



H 1,2-Dichlorobenrene 
H 1 ,J-Dichlorobenrene 
H 1,4-Dichlorobenzene 
H Antimony 
H Aroclor-1016 
H Aroctor-1221 
H Aroclor-1232 
H Aroctor-1242 
H Aroclor-1248 
H Aroclor-1254 
H Aroclor-1260 
H Arsenic 
H Benzo(a)pyrene 
H Calciua 
H Oalapon 
H Dinoseb 
H Hexachlorobenrene 
H Lead 
H Mercury 
H Pentachlorophenol 
H PotSSSiUII 

H Seteniun 
H ThalLiun 
H Zinc 
H bis(Z-EthylhexylWhthalate 

08G008010 Low: 27129 hi : 22126 
L 2,4-D 
L 2,4-DB 
L 4,4’-DOD 
L 4,4’-DDE 
L 4,4’-DDT 
L Aldrin 
L Berylliun 
L Cac+niun 
L Cobalt 
L Dieldrin 
L Endosulfan I 
L Endosulfan 11 
L EndosuLfan sulfate 
L Endrin 
L Endrin aldehyde 
L Endrin ketone 
L Heptachlor 
L Heptachlor epoxide 
L MCPA 
L xethoxychlor 
L Nickel 
L Silver 
L Toxaphene 
L alpha-BHC 
L alpha-Chlordane 
L beta-BHC 
L delta-BHC 
L gama-BHC (Lindane) 
L gamna-Chtordane 

H 1,2-Dichlorobenzene 
H 1,3-Dichlorobenzene 
H 1,4-Dichlorobenzene 
H Antimony 
H Aroclor-1016 
H Aroclor-1221 
H Aroclor-1232 
H Aroclor-1242 
H Aroclor-1248 
H Aroclor-1284 
H Aroclor-1260 
H Arsenic 
H Benro(a)pyrene 
H Calcium 
H Oalapon 
H Dinoseb 

10.0000 u 
10.0000 u ./--a 
10.0000 u 

2.9000 U 
0.9600 U 
1.9000 u 
0.9600 u 
0.9600 U 
0.9600 u 
0.9600 U 
0.9600 U 

122.0000 
10.0000 u 

131000.0000 
6.0000 U 
1.5000 u 

10.0000 u 
1.9000 u 
0.1300 u 

25.0000 UJ 
8670.0000 

4.4000 u 
5.0000 u 

10.5000 u 
10.0000 u 

0.1100 J 
0.1100 J 
0.0950 UJ 
0.0950 UJ 
0.0950 UJ 
0.0480 UJ 
0.1000 u 
0.3000 u 
0.7000 u 
0.0950 UJ 
0.0480 UJ 
0.0950 UJ 
0.0950 UJ 
0.0950 UJ 
0.0950 UJ 
0.09SO UJ 
0.0480 UJ 
0.0480 UJ 

72.0000 U 
0.4800 UJ 
1.3000 u 
0.8000 u 
4.8000 UJ 
0.0480 UJ 
0.0480 UJ 
0.0480 UJ 
0.0480 UJ 
0.0480 UJ 
0.0480 UJ 

10.0000 u 
_. 10.0000 u 

10.0000 u 
2.9000 U 
0.9500 UJ 
1.9000 UJ 
0.9500 UJ 
0.9500 UJ 
0.9500 UJ 
0.9500 UJ 
0.9500 UJ 

120.0000 
10.0000 u /----." 

134000.0000 
6.0000 U 
1.5000 u 
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H Hexachlorobenzene 
H Lead 
H MCPP 
H Uercury 
H Pentachlorophenol 
H Potassiua 
H Seleniun 
H Thalliun 
H Zinc 
H bisC2-Ethylhexyl)phthalate 

08c00901 LOU: 26/29 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 

H 1,2-Dichlorobenzene 
H 1,3-Dichlorobenzene 
H 1,4-DichLorobenzene 
H Antimony 
H Arocloi-1016 
H Aroclor-1221 
H Arocior-1232 
H Aroclor-1242 
H Aroclor-1248 
H Aroclor-1254 
H Aroclor-1260 
H Arsenic 
H Benzo(a)pyrene 
H Dalapon 
H Dicamba 
H Dinoseb 
H Hexachlorobenzene 
H Lead 
H MCPP 
H Mercury 
H Pentachlorophenol 
H Seleniun 
H Thalliun 
H Zinc 
H bis(2-Ethylhexyl)phthalate 

2,4-D 
2,4-DB 
4,4'-DDD 
4,4'-DDE 
4,4'-DDT 
Aldrin 
Cadmiun 
Cobalt 
Copper 
Dieldrin 
Endosulfan I 
Endosutfan IT 
Endosulfan sulfate 
Endrin 
Endrin aidehyde 
En&in ketone 
Heptachlor 
Heptachlor epoxide 
MCPA 
Hethoxychlor 
Nickel 
Silver 
Toxaphene 
alpha-BHC 
alpha-Chlordane 
beta-BHC 
delta-BHC 
gamna-BHC (Lindane) 
gamna-Chlordane 

710.0000 .I 

0.1300 u ' 25.0000 UJ 
8900.0000 

4.4000 u 
5.0000 u 
6.8000 u 

10.0000 u 

hi: 24/25 
0.0760 J 
0.0610 J 
0.0950 U 
0.0950 u 
0.0950 u 
0.0480 U 
0.3000 u 
0.7000 u 
1.2000 J 
0.0950 u 
0.0480 U 
0.0950 u 
0.0950 u 
0.0950 u 
0.0950 u 
0.0950 u 
0.0480 u 
0.0480 U 

220.0000 u 
0.4800 U 
1.3000 u 
0.8000 u 
4.8000 U 
0.0480 u 
0.0480 u 
0.0480 u 
0.0480 U 
0.0480 u 
0.0480 U 

10.0000 UJ 
10.0000 UJ 
10.0000 UJ 

2.9000 U 
0.9500 u 
1.9000 u 
0.9500 u 
0.9500 u 
0.9500 u 
0.9500 u 
0.9500 u 

117.0000 
10.0000 UJ 

6.0000 U 
0.5200 u 
1.5000 u 

10.0000 UJ 
1.9000 u 

350.0000 u 
0.1400 u 

25.0000 UJ 
4.4000 u 
5.0000 u 

21.9000 U 
10.0000 UJ 

08GOlOOl 
L 2,4-D 
L 4,4'-DDD 
L 4,4'-DDE 
L 4,4'-DOT 

Lou: 27/27 hi: 24/28 
1.5000 u 
0.0950 u 
0.0950 u 
0.0950 u 
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L Aldrin 
L Cadmiun 
L Cobalt 
L Dieldrin 
L Endosulfan I 
L Endosulfan 11 
L Endosulfan sulfate 

. L Endrin 
L Endrin aidehyde 
L Endrin ketone 
L Heptachlor 
L Heptachlor epoxide 
L CICPA 
L HethoxychLor 
L Nickel 
L Silver 
L Toxaphene 
L alpha-BHC 
L alpha-Chlordane 
L beta-BHC 
L delta-BHC 
L gamma-BHC (Linda& 
L gama-Chlordane 

H 1,2-Dichlorobenrene 
H 1,3-Dichlorobenzene 
H 1,4-Dichlorobenzene 
H 2,4-DB 
H Antimony 
H Aroctor-1016 
H Aroclor-1221 
H Aroc\or-1232 
H Aroclor-1242 
H Aroclor-1248 
H Aroclor-1254 
H Aroclor-1260 
H Arsenic 
H Benzo(a)pyrene 
H Beryllium 
H Copper 
Ii Dalapon 
H Dinoseb 
H Hexachlorobenzene 
H Lead 
H MCPP 
H Manganese 
H Mercury 
H Pentachlorophenol 
H Seleniun 
H Thalliun 
H Zinc 
H bis(2-EthylhexylIphthaLate 

08tOllOl low: 25128 hi: 24/28 
L 2,4-D 
L 4,4’-DDD 
L 4,4’-DDE 
L 4,4[-DOT 
L Aldrin 
L Ca&niun 
L Cobalt 
L Copper 
L Dieldrin 
L Endosulfan I 
L Endosutfan II 
L Endosulfan sulfate 
L Endrin 
L Endrin aldehyde 
L Endrin ketone 
L Beptachlor 
L Heptachlor epoxide 
L MCPA 
L Hethoxychlor 

0.0480 U 
0.3000 u 
0.7000 u 
0.0950 U 
0.0480 u 
0.0950 u 
0.0950 u 
0.0950 u 
0.0950 u 
0.0950 u 
0.0180 U 
0.0480 U 

160.0000 u 
0.4800 U 
1.3000 U 
0.8000 U 
4.8000 U 
0.0480 U 
0.0480 U 
0.D480 U 
0.0480 U 
0.0480 U 
0.0480 U 

10.0000 UJ 
10.0000 UJ 
10.0000 UJ 
5.0000 u 
2.9000 U 
0.9500 u 
1.9000 u 
0.9500 u 
0.9500 U 
0.9500 u 
0.9500 u 
0.9500 U 

209.0000 
10.0000 UJ 

0.2300 U 
6.5000 J 
6.0000 U 
1.5000 u 

10.0000 UJ 
1.9000 u 

900.0000 J 
54.4000 

0.1400 u 
25.0000 UJ 

4.4000 u 
5.0000 u 
9.2000 U 

10.0000 UJ 

0.0480 J 
0.0980 U 
0.0980 U 
0.0960 u 
0.0490 u 
0.3000 u 
0.7000 u 
D.9000 J 
0.0190 J 
0.0490 u 
0.0980 U 
0.0980 U 
0.0980 U 
0.0980 U 

.0.0900 u 
0.0490 u Y---t 
0.0490 u 

140.0000 u 
0.4900 u 
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L Nickel 
L 
L 
L 
L 
L 
L 
L 
L 

H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 

Silver 
Toxaphene 
alpha-BHC 
alpha-Chlordane 
beta-BHC 
delta-BHC 
gama-BHC (Lindane) 
gama-Chlordane 

1,2-Dichlorobenzene 
1,3-Dichlorobanzene 
1,4-Dichlorobenzene 
2,4-DB 
Antimony 
Aroctor-1016 
Aroclor-1221 
Aroclor-1232 
Aroclor-1242 
Aroclor-1248 
Aroclor-1234 
Aroclor-1260 
Arsenic 
Benzo(a)pyrene 
Beryl 1 im 
Calcium 
Dalapon 
Dinoseb 
Hexachlorobenzene 
Lead 
MCPP 
Mercury 
Pentachlorophenol 
Potassium 

H Seleniun 
H Thalliun 
H Zinc 
H bis(2-EthylhexylIphthalate 

08CO1201 
L 2,4-D 
L 4,4'-DDD 
L 4,4'-DDE 
L 4,4'-DDT 
L Aldrin 
L Cadniun 
L Cobalt 
L Dieldrin 
L Erdosulfan I 

Low: 27/28 hi: 25/28 

L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 

H 
H 
H 
H 

Endosulfan II 
Endosulfan sulfate 
Endrin 
Endrin aldehyde 
Endrin ketone 
HeptachLor 
Heptachlor epoxide 
MCPA 
KPP 
Methoxychlor 
Nickel 
Silver 
Toxaphene 
alpha-BHC 
alpha-Chlordane 
beta-BHC 
delta-BHC 
gatnna-BHC (Lindane) 
gamna-Chlordane 

_. 

1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
2,4-DB 

+yz: :,t ‘$ $Y,..i,,, j.. 

1.3000 U 
0.8000 U 
4.9000 u 
0.0490 u 
0.0490 u 
0.0490 u 
0.0490 u 
0.0490 u 
0.0490 U 

10.0000 UJ 
10.0000 UJ 
10.0000 UJ 

5.0000 u 
2.9000 U 
0.9800 U 
2.0000 u 
0.9800 U 
0.9800 U 
0.9800 U 
0.9800 U 
0.9800 U 

223.0000 
10.0000 UJ 

0.2200 U 
89800.0000 

6.0000 U 
1.5000 u 

10.0000 UJ 
1.9000 u 

660.0000 J 
0.1300 u 

25.0000 UJ 
11600.0000 

4.4000 u 
5.0000 u 

52.5000 U 
10.0000 UJ 

0.0820 J 
0.0950 u 
0.0950 u 
0.0950 u 
0.0480 U 
0.3000 u 
0.7000 u 
0.0950 u 
0.0480 U 
0.0950 u 
ci.09so u 
0.0950 u 
0.0950 u 
0.0950 u 
0.0480 U 
0.0480 U 

110.0000 u 
60.0000 U 

0.4800 u 
1.3000 u 
0.8000 U 
4.8000 U 
0.0480 U 
0.0480 u 
0.0480 U 
0.0480 U 
0.0480 u 
0.0480 u 

l~.DODD U 
10.0000 u 
10.0000 u 

5.0000 u 
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H Antimony 
ti Aroclor-1016 
H ArocLor-1221 
H Aroctor-1232 
H ArocLor-1242 
H Aroclor-I248 
H Aroctor-1234 
H Aroclor-1260 
H Arsenic 
H Barius 
H Benzo(a)pyrene 
H Beryllium 
H Dalapon 
H Dinoseb 
H Hexachlorobenzene 
H Iron 
H Lead 
H Manganese 
H Mercury 
H Pentachlorophencl 
H Seleniun 
H Thalliun 
H Zinc 
H bis(2-EthylhexylWhthaLate 

08601301 Lou: 23127 hi 
L 2,4-D 
L 2,4-DB 
L 4,4’-DDD 
L 4,4’-DDE 
L 4,4‘-DOT 
L Aldrin 
L Cacbniun 
L Cobalt 
L DieLdrin 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 

H 
H 
H 

Endosulfan 1 
Endosulfan II 
Endosulfan Sulfate 

Endrin 
Ecdrin aldehyde 
Endrin ketone 
Heptachlor 
Heptachlor epoxide 
BCPP 
Methoxychlor 
Silver 
loxaphene 
alpha-BHC 
alpha-Chlordane 
beta-EtHC 
delta-BHC 
gama-BHC (Lindane) 
gama-Chlordane 

1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 

H Antimony 
H Aroclor-1016 
H Aroclor-1221 
H Aroctor-1232 
H Aroclor-1242 
H Aroclor-1248 
H Aroclor-1254 
H Aroclor-1260 
H Arsenic 
H Bariun 
H Benzo(a)pyrene 
H Beryl 1 i un 
H Copper 
H Dalapon 
H D i noseb 
H Hexachlorobenzene 

2.9000 U 
0.9500 U 
1.9000 u 
0.9500 u 
0.9500 u 
0.9500 u 
0.9500 u 
0.9500 U 
5.9000 U 

38.5000 J 
10.0000 u 

0.2600 u 
6.0000 U 
1.5000 u 

10.0000 u 
5800.0000 

1.9000 u 
71.8000 

0.1500 u 
25.0000 UJ 

4.4000 u 
5.0000 u 
6.6000 u 

10.0000 u 

22/30 
0.1600 J 
0.3100 J 
0.0980 U 
0.0980 u 
0.0980 u 
0.0490 u 
0.5000 u 
1.9000 J 
0.0980 U 
0.0490 u 
0.0980 U 
0.0980 U 
0.0980 u 
0*0980 u 
0.0980 U 
0.0490 u 
0.0490 u 

60.0000 U 
0.4900 u 
0.7000 u 
4.9000 u 
0.0490 U 
0.0490 u 
0.0490 u 
0.0051 J 
0.0490 U 
0.0490 u 

10.0000 U 
10.0000 U 
10.0000 U 
3.5000 u 
0.9800 U 
2.0000 u 
0.9800 U 
0.9800 U 
0.9800 U 
0.9800 U 
0.9800 U 

88.2000 
42.1000 J 
10.0000 u 

0.2300 U 
5.5000 J 
6.0000 U 
1.5000 u 

10.0000 u 

C-4-68 
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H Lead 
b .Y H MCPA 

H Manganese 
H Uercury 
H Nickel 
H Pentachlorophenol 
H Seleniun 
H Thallim 
H Total Suspended Solids 
H Zinc 
H bis(2-Ethylhexyl)phthalate 

08GD1401 Low: 25/30 hi: 21/27 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 

L 
L 
L 
L 
L 
L 
L 
L 
L 

H 
H 
H 
H 
H 
H 
H 
Ii 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 

2,4-D 
2,4-DB 
4,4’-DDD 
4,4’-DDE 
4,4’-DDT 
Aldrin 
Ca&ni un 
Cobalt 
Dalapon 
Dieldrin 
Endosulfan I 
Endosutfan II 
Endosulfan sulfate 
Endrin 
Endrin aldehyde 
Endrin ketone 
Heptachlor 
Heptachlor epoxide 
MCPA 
KPP 
nethoxychlor 
Nickel 
Silver 
Toxaphene 
alpha-BHC 
alpha-Chlordane 
beta-BHC 
delta-BHC 
gama-BHC (Lindane) 
gamma-Chlordane 

1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Antimny 
Aroclor-1016 
Aroclor-1221 
Aroclor-1232 
Aroclor-1242 
Aroclor-1248 
Aroclor-12% 
Aroclor-1260 
Arsenic 
Bariun 
Benzo(a)pyrene 
Berylliun 
Copper 
Dinoseb 
HexachLorobenzene 
Lead 
Magnes i un 
Manganese 
Pentachlorophenol 
Seleniun 
Thallium 
Total Suspended So&ids H 

H Zinc 
H bis(2-Ethylhexyi)phthalate 

;:.ip‘,,‘.: 

3.2000 
660.0000 J 
148.0000 

0.1500 u 
9.6000 J 

25.0000 U 
4.0000 u 
3.7000 u 

22.0000 
16.8000 u 
10.0000 u 

2.0000 u 
2.0000 u 
0.0970 u 
0.0970 u 
0.0970 u 
0.0480 U 
0.5000 U 
2.3000 J 
1.4000 J 
0.0970 u 
0.0480 U 
0.0970 u 
0.0970 u 
0.0970 U 
0.0066 J 
0.0970 u 
0.0480 U 
0.0480 U 

60.0000 U 
200.0000 J 

0.4800 U 
5.8000 J 
0.7000 U 
4.8000 U 
0.0480 U 
0.0480 U 
0.0480 U 
0.0480 U 
0.0480 U 
0.0480 U 

10.0000 u 
10.0000 U 
10.0000 u 

2.0000 u 
0.9700 u 
1.9000 u 
0.9700 u 
0.9700 U 
0.9700 U 
0.9700 u 
0.9700 u 
7.1000 J 

39.2000 J 
10.0000 u 

0.3300 u 
9.5000 J 
1.5000 u 

10.0000 u 
3.1000 

6650.0000 u 
172.0000 

25.0000 U 
4.1000 u 
3.7000 u 

20.0000 
151.0000 U 

10.0000 u 

08G01501 Lou: 13/18 hi: 20/24 

C-4-69 
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L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 

H 
H 

2,4-D 
2,4-DB 
4,4’-DDD 
4,4’-DDE 
4,4’-DDT 
Beryl Lius 
Cadnri m 
Cobalt 
Dieldrin 
Endcsulfan II 
Endosulfan sulfate 
Endrin 
Endrin aidehyde 
Endrin ketone 
HCPP 
Nickel 
Si Lver 
delta-BHC 

1,2-Dichlorobenzene 
1,3-Dichlorobenzene 

H 1,4-DichIorobenzene 
H Antimony 
H Aroclor-lo16 
H Aroclor-1221 
H ArocLor-1232 
H Aroclor-1242 
H Aroclor-1248 
H Aroclor-12% 
H Aroctor-1260 
H Benzo(a)pyrene 
H Copper 
H Dalapon 
H Dinoseb 
H Hexachlorobenzene 
H Lead 
H MCPA 
H Manganese 
H Pentachlorophenol 
H Seleniun 
H Thalliun 
H Zinc 
H bis(2-Ethylhexyl)phthatate 

08t01601 
L Cacbniun 
L Cobalt 
L Copper 
L Silver 

Lou: 3/4 hi: 5/7 
0.3000 u 
1.9000 J 
0.7000 u 
0.7000 u 

H Antimony 2.5000 u 
H Berylliun 0.4300 u 
H Lead 3.3000 u 
H Manganese 164.0000 
H Nickel 11.4000 J 
H Seleniun 3.6000 U 
H Thallim 4.2000 U 

08G01701 
L Cadmiun 
L Cobalt 
L Copper 
L Nickel 
L Silver 

Low: 415 hi: 6/8 
0.3000 u 
0.8000 U 
1.2000 u 
4.4000 J 
0.7000 u 

2.5000 U 
98.8000 

0.3900 u 
63200.0000 U 

1.6000 U 
10900.0000 

3.6000 U 
4.2000 U 

H Antimony 
H Arsenic 
H Berylliun 
H Calciun 
H Lead 
H Potassium 
H Seleniun 
H Thalliun 

0.1600 J 
0.2900 J 
0.0990 UR 
0.0990 UR 
0.0990 UR 
0.1300 u 
0.5000 u 
1.2000 J 
0.0990 UR 
0.0990 UR 
0.0990 UR 

.0.0990 UR 
0.0990 UR 
0.0990 UR 

60.0000 U 
5.9000 J 
0.7000 u 
0.0077 J 

10.0000 u 
10.0000 U 
10.0000 u 
4.0000 u 
0.9900 UR 
2.0000 UR 
0.9900 UR 
0.9900 UR 
0.9900 UR 
0.9900 UR 
0.9900 UR 

10.0000 u 
8.3000 J 
6.0000 U 
1.5000 u 

10.0000 U 
2.3000 J 

1200.0000 DJ 
72.9000 
25.0000 u 

4.0000 U 
3.7000 u 

41.3000 u 
10.0000 u 

c-4-70 



08G01801 
L Cactniun 
L Cobalt 
L Nickel 
L Silver 

H Antimony 
H Berylliun 
Hcoppcr 
H Lead 
H Seleniun 
H Thalliun 

L Beryllim 
L Cacbmiun 
L Cobalt 
L Nickel 
L Silver 

H Antimony 
H Arsenic 
HCopper 
H Lead 
H Manganese 
H Seleniun 
H Thalliun 
H Zinc 

09FOO601 
L Berylliun 
L Cadniun 
L Cobalt 
L Nickel 
L Silver 

H Antimony 
H Arsenic 
Hcopper 
H Lead 
H Manganese 
H Seteniun 

H Thalliun 
H Zinc 

09FOO701 
L Beryllium 
L Cadmiun 
L Cobalt 

L Nickel 
L Silver 

H Antimony 
H Arsenic 
HCopper 
H Lead 
H Manganese 
H Selenium 
H Thatliun 
H Zinc 

09FO1501 
L Beryllium 
L Cadnium 
L Cobalt 
L Nickel 
L Silver 

H Antimony 
HCopper 
H Lead 
H Uanganese 
H Mercury 

Low: 3/4 hi: 5/6 

‘:I 

0.3000 u 
0.8000 U 
3.0000 J 
0.7000 u 

LOU: 3/5 hi: 3/8 

2.9000 J 
0.4000 u 
2.8000 U 
3.6000 u 
3.6000 U 
4.2000 u 

0.1000 u 
0.3000 u 
0.7500 J 
2.0000 J 
0.8000 U 

3.5000 J 
232.0000 

42.7000 
4.2000 

62.7000 
4.4000 u 
5.0000 u 

55.9000 UJ 

Lou: 215 hi: 4/8 
0.1200 u 
0.3000 u 
1.5000 J 
2.7000 J 
0.9500 J 

5.1000 J 
51.5000 

6.3000 J 
1.9000 u 

39.0000 
4.4000 u 
5.0000 u 

35.3000 UJ 

Lou: k/5 hi: 7/8 
0.1000 u 
0.3000 u 
0.7000 u 
4.9000 J 
0.8000 U 

2.9000 U 
5.9000 u 
2.6000 U 
1.9000 u 

38.4000 
4.4000 u 
5.0000 u 
8.3000 UJ 

Lou: 3/5 hi: 6/8 
0.1000 u 
0.5000 u 
0.6300 J 
5.6000 J 
0.7000 u 

3.7000 u 
4.4000 J 
2.2000 u 

46.4000 
0.1400 u 

c-4-71 



H Seleniun 
H Thatliun 
H Zinc 

OPFO1601 
L Beryllius 
L Cadnius 
L Cobalt 
L Njckel 
L Silver 

H Antimony 
Hco#w?r 
H Lead 
H Manganese 
H Selenium 
H Thalliun 
H Zinc 

09GOO102 
L 
L 
L 
L 
L 
L 
L 

H 
H 
H 
Ii 
H 
H 
H 
H 
H 
H 
H 
H 

2,4-D 
2.4~DB 
Berylliun 
Cadniun 
Cobalt 
Nickel 
Silver 

1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
l,4-Dichlorobenzene 
Aldrin 
Antimony 
Aroclor-1016 
Aroclor-1221 
Aroclor-1232 
Aroclor-1242 
Aroclor-1248 
Aroclor-1254 
Aroclor-1260 

Lou: 315 hi: 5/7 

low: 4/f hi: 35/37 

H Arsenic 
H Benzo(a)pyrene 
HCopper 
H Dalapon 
H Dinoseb 
H Endosulfan 1 
H Heptachlor 
H Heptachlor epoxide 
H HexachLorobenzene 
H Lead 
H HCPA 
H MCPP 
H Methoxychlor 
H PentachLorophenoL 
H Seleniun 
H Jhalliun 
H Toxaphene 
H Zinc 
H alpha-BHC 
H alpha-Chlordane 
H beta-BHC 
H bis(2-Ethylhexyl)phthalate 
H delta-BHC 
H gamna-BHC (Lindabe) 
H gama-Chlordane 

Lou: 6/8 hi: 34136 09GOO202 
L 2,4-D 
L 2,4-DB 
L Berylliun 
L Cadmium 
L Cobalt 
L Methoxychlor 

4.0000 u 
3.7000 u 

39.6000 U 

0.1000 u 
0.5000 u 
0.7500 J 
3.0000 J 
0.7000 u 

5.0000 u 
4.0000 J 
2.2000 u 

44.5000 
4.0000 u 
3.7000 u 

23.8000 U 

0.0018 J 
'0.4200 J 
0.1000 u 
0.3000 u 
0.7000 u 
2.5000 J 
0.8000 U 

10.0000 UJ 
10.0000 UJ 
10.0000 UJ 

0.0520 UJ 
2.9000 U 
1.0000 UJ 
2.1000 UJ 
1.0000 UJ 
1.0000 UJ 
1.0000 UJ 
1.0000 UJ 
1.0000 UJ 

13.2000 
10.0000 UJ b 

3.0000 u 
11.0000 u 

1.5000 u 
0.0520 UJ 
0.0520 UJ 
0.0520 UJ 

10.0000 UJ 
1.9000 u 

640.0000 
520.0000 u 

0.5200 UJ 
25.0000 UJ 

4.4000 u 
5.0000 u 
5.2000 UJ 

10.8000 UJ 
0.0520 UJ 
0.0520 UJ 
0.0520 UJ 

10.0000 UJ 
0.0520 UJ 
0.0520 UJ 
0.0520 UJ 

1.5000 U 
.0.4400 J 
0.1100 u 
0.3000 u 
0.7000 u 
0.0520 UJ 

C-4-72 



L Nickel 
L Silver 

H 1,2-Dichlorobenzene 
H 1,3-Dichlorobenzene 
H 1,4-Dichlorobenzene 
H Aldrin 
H Antimony 
H Aroclor-1016 
H Aroclor-1221 
H Aroclor-1232 
H Aroclor-1242 
H Aroclor-1248 
H Aroctor-1254 

.H Aroclor-1260 
H Arsenic 
H Benzo(a)pyrene 
H Copper 
H Dalapon 
H Dinoseb 
H Endosulfan I 
H Heptachlor 
H Heptachlor epoxido 
H Hexachlorobenzene 
Ii Lead 
H MCPA 
H HCPP 
H Pentachlorophenol 
H Seleniun 
H Thallim 
H Toxaphene 
H Zinc 
H alpha-BHC 
H alpha-Chlordane 
H beta-BHC 

'H bis(2-Ethylhexyl)phthaLate 
H delta-BHC 
H gama-BHC (Lindane) 
H gamna-Chlordane 

09G00202D Lou: 6/11 hi: 36137 
L 2,4-D 
L 2,4-DB 
L 2,4-DimethyLphenot 
L 2-MethylphenoL 
L 4-Methylphenol 
L Beryllium 
I. Cacksiun 
L Cobalt 
L Nickel 
L Phenol 
L Silver 

H t,2-Dichlorobenzene 
H 1,3-Dichlorobenzene 
H 1,4-Dichlorobenzene 
H Aldrin 
H Antimony 
H Aroclor-1016 
H Aroclor-1221 
H Aroclor-1232 
H Aroclor-1242 
H Aroclor-1248 
H Aroclor-1254 
H Aroclor-1260 
H Arsenic 
H Benzo(a)pyrene 
HCopper 
H Dalapon -2. 

H Dinoseb 
H Endosulfan I 
H Heptach lot 
H Heptachlor epoxide 

1.3000 u 
1.1000 J 

10.0000 u 
10.0000 u 
10.0000 u 

0.0520 UJ 
2.9000 U 
1.0000 UJ 
2.1000 UJ 
1.0000 UJ 
1.0000 UJ 
1.0000 UJ 
1.0000 UJ 
1.0000 UJ 
5.9000 u 

10.0000 u 
2.6000 u 
8.5000 U 
1.5000 u 
0.0520 UJ 
0.0520 UJ 
0.0520 UJ 

10.0000 u 
1.9000 u 

870.0000 J 
840.0000 J 

25.0000 UJ 
4.4000 u 
5.0000 u 
5.2000 UJ 
7.2000 UJ 
0.0520 UJ 
0.0520 UJ 
0.0520 UJ 

10.0000 u 
0.0520 UJ 
0.0520 UJ 
0.0520 UJ 

1.6000 u 
0.3300 J 
2.0000 J 
1.0000 J 
3.0000 J 
0.1000 u 
0.3000 u 
0.7000 u 
1.3000 u 
2.0000 J 
0.8000 U 

10.0000 u 
10.0000 u 
10.0000 u 

0.0530 u 
2.9000 U 
1.0000 u 
2.1000 u 
1.0000 u 
1.0000 u 
1.0000 u 
1.0000 u 
1.0000 u 
5.9000 u 

10.0000 u 
3.5000 u 
8.9000 U 
1.5000 u 
0.0530 u 
0.0530 u 
0.0530 u 

c-4-73 



H Hexachlorobenzene 
H Lead 
H WCPA 
H MCPP 
H Hethoxychlor 
H Pentachlorophenol 
B Seleniun 
H Thatliun 
H Toxaphene 
H Zinc 
H alpha-BHC 
H alpha-Chlordane 
H beta-BHC 
H bis(2-EthylhexylWhthaLate 
H delta-BHC 
H gamsa-BHC (Lindane) 
H gamna-Chlordane 

10.0000 u 
1.9000 u 

670.0000 J 
540.0000 u 

0.5300 u 
25.0000 UJ 

4.4000 u 
5.0000 u 
5.3000 u 

30.0000 UJ 
0.0530 u 
0.0530 u 
0.0530 u 

10.0000 u 
0.0530 u 
0.0530 u 
0.0530 u 

OPGOO302 
L 2,4-D 
t. 2,4-DB 
L 4,4'-DDT 
L Beryltiun 
L Ca&nius 
L Cobalt 
L Naphthalene 
L Nickel 
L Silver 

low: 519 hi: 25/25 
0.0035 J 
0.1700 J 
0.0039 J 
0.1000 u 
0.3000 u 
0.7000 u 
1.0000 J 
1.3000 u 
0.8000 U 

H 1,2-Dichlorobenzene 10.0000 u 
H 1,3-Dichlorobenzene 10.0000 u 
H 1,4-Dichlorobenzene 10.0000 u 
H Antimony 2.9000 U 
H Aroclor-1016 1.0000 UJ 
H Aroclor-1221 2.0000 UJ 
H Aroctor-1232 1.0000 UJ 
H Aroclor-1242 1.0000 UJ 
H Aroclor-1248 1.0000 UJ 
H Aroclor-1254 1.0000 UJ 
H Aroclor-1260 1.0000 UJ 
H Arsenic 5.9000 u 
H Benzo(a)pyrene 10.0000 u 
HCopper 3.0000 u 
H DaLapon 6.0000 U 
H Dinoseb 1.5000 u 
H HexachLorobenzene 10.0000 u 
H Lead 1.9000 u 
H MCPA 480.0000 U 
H MCPP 350.0000 u 
H Pentachlorophenol 25.0000 UJ 
H Seteniun 4.4000 u 
H Thalliun 5.0000 u 
H Zinc 67.6000 UJ 
H bis(Z-Ethylhexyl)phthalate 10.0000 u 

09GOO402 Lou: 19/27 hi: 19/3B 
L 2,4-D 
L 2,4-DB 
L 2,4-Dichlorophenol 
L 4,4'-ODD 
L 4,4'-DDE 
L 4,4'-DDT 
L Berylliun 
L Cadniun 
L Cobalt 
L Dieldrin 
L Dinoseb 
L Endosulfan I1 
L Endosulfan sulfate --. 
L Endrin 
L Endrin aldehyde 
L E&t-in ketone 
L Heptachlor 

0.0990 J 
1.8000 J 
2.0000 J 
0.0880 J 
0.0930 u 
0.0930 u 
0.1000 u 
0.3000 u 
0.7000 u 
0.0930 u 
0.0980 J. 
0.0930 u 
0.0930 u 
0.0930 u 
0.0930 u 
0.0930 u 
0.0470 u 

c-4-74 



L 
L 
L 
L 
L 
L 
L 
L 
L 
L 

H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
Ii 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 

nethoxychlor 
Naphthalene 
Nickel 
Silver 
Toxaphene 
alpha-BHC 
alpha-Chlordane 
beta-BHC 
delta-BHC 
gamma-BHC (Lindane) 

1,,2-Dichlorobenzene 
1,3-Dichlorobenzerte 
1,4-Dichlorobenzeoe 
2-nethylnaphthalene 
Aldrin 
Antimony 
Aroclor-1016 
Aroclor-1221 
Aroclor-1232 
Rroclor-1242 
Aroclor-1248 
Aroclor-1254 
Aroclor-1260 
Arsenic 
Benzo(a)pyrene 
Copper 
Dalapon 
Endosutfan I 
Heptachlor epoxide 
Hexachlorobenzene 
Lead 
HCPA 
MCPP 
Manganese 
Pentachlorophenol 
Seleniun 
Thallim 
Zinc 
bis(2-EthylhexylIphthalate 
gama-Chlordane 

09GOOSOl Lou: 19/26 hi: 21/26 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 

2,4-D 
2,4-DB 
4,4‘-ODD 
4,4'-DDE 
4,4'-DDT 
Aldrin 
Berylliun 
Cacfniun 
Cobalt 
Dieldrin 
Endosulfan 1 
Endosulfan II 
Endosutfan sulfate 
Endrin 
Endrin aldehyde 
Endrin ketone 
Heptachlor 
Heptachlor epaxide 
Methoxychlor 
Nicket 
Silver 
Toxaphene 
alpha-BHC 
beta-BHC 
delta-BHC 
gamma-BHC (Lindane) 

H 1,2-Dichlorobenzene 
H 1,3-Dichlorobenzene 
H 1,4-Dichlorobenzene 

0.4700 u 
6.0000 J 
2.2000 J 
0.8000 u 
4.7000 u 
0.0470 u 
0.0470 u 
0.0470 u 
0.0470 u 
0.0110 J 

10.0000 UJ 
10.0000 UJ 
10.0000 UJ 
14.0000 J 

0.0510 J 
2.9000 U 
0.9300 u 
1.9000 u 
0.9300 u 
0.9300 u 
0.9300 u 
0.9300 u 
0.9300 u 

264.0000 
10.0000 UJ. 
56.0000 

6.0000 U 
0.0940 J 
0.1000 J 

10.0000 UJ 
6.1000 

3100.0000 J 
1900.0000 J 

53.7000 
25.0000 UJ 

4.4000 u 
5.0000 u 

59.6000 UJ 
10.0000 UJ 

0.6700 

Or1100 J 
0.8300 J 
0.0290 J 
0.0081 J 
0.0940 u 
0.0470 u 
0.1000 u 
0.3000 u 
0.7000 u 
0.0940 u 
0.0470 u 
0.0940 u 
0.0940 u 
0.0220 J 
0.0940 u 
0.0940 u 
0.0470 u 
0.0470 u 
0.4700 u 
1.3000 u 
0.8000 U 
4.7000 u 
0.0470 u 
0.0470 u 
0.0210 J 
0.0076 J 

10.0000 u 
lo.oooo.u 
10.0000 u 

c-4-75 



H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 

Antimony 
Aroclor-1016 
Aroclor-1221 
Aroclor-1232 
Aroclor-‘1242 
Aroclor-1248 
Aroctor-12% 
Aroclor-1260 
Arsenic 
Benzo(a)pyrme 
Copper 
Dalapon 
D i noseb 
Hexachlorobenzene 
Lead 
MCPA 
MCPP 
Pentachlorophenol 
Seleniun 
Thallim 
alpha-Chlordane 
bis(2-Ethylhexyl)phthalate 
gama-Chlordane 

09G00601 low: 7f14 hi: 33136 
L 2,4-D 
L 4,4'-DDT 
L Beryltiun 
L Cadmiun 
L Cobalt 
L Dieldrin 
L Eridosulfan II 
L Endrin 
L MCPA 
L MCPP 
L Methoxychlor 
L Nickel 
L Silver 
L gamna-Chlordane 

H 1,2-Dichlorobenzene 
H 1,3-Dichlorobenzene 
H 1,4-Dichtorobenzene 
H 2,4-D6 
H Aldrin 
H Antimony 
H Aroclor-1016 
H Aroclor-1221 
H Aroclor-1232 
H Aroclor-1242 
H Aroclor-1248 
H Aroclor-1254 
H Aroclor-1260 
H Arsenic 
H BenzoCaIpyrene 
H Copper 
H Dalapon 
H D i noseb 
H EndosuLfan I 
H Heptachlor 
H Heptachlor epoxide 
H Hexachlorobenrene 
H Lead 
H Manganese 
H PentachlorophenoI 
H Selenium 
H Thalliun 
H Total Suspended Solids 
H Toxaphene 
H Zinc 
H alpha-BHC 
H alpha-Chlordane 
H beta-BHC 

2.9000 U 
0.9400 u 
1.9000 u 
0.9400 u 
0.9400 u 
0.9400 u 
0.9400 u 
0.9400 u 

61.3000 
10.0000 u 

3.8000 U 
6.0000 U 
1.5000 u 

10.0000 u 
1.9000 u 

2k'OO.OOOO J 
830.0000 J 

25.0000 UJ 
4.4000 u 
5.0000 u 
0.1100 J 

10.0000 u 
0.1700 

0.9000 J 
0.0067 J 
0.1000 u 
0.3000 u 
0.7000 u 
0.0120 J 
0.0093 J 
0.0190 J 

53.0000 UJ 
63.0000 UJ 

0.0078 J -- 
1.3000 u 

i' ^ _5. 

0.8000 U 
0.0300 J 

10.0000 u 
10.0000 u 
10.0000 u 

5.0000 UJ 
0.0510 UJ 
2.9000 U 
1.0000 UJ 
2.0000 UJ 
1.0000 UJ 
1.0000 UJ 
1.0000 UJ 
1.0000 UJ 
1.0000 UJ 

53.0000 
10.0000 u 

2.6000 U 
6.0000 UJ 
1.5000 UJ 
0.0510 UJ 
0.0510 UJ 
0.0510 UJ 

10.0000 u 
1.9000 u 

32.9000 
25.0000 UJ 

4.4000 u 
5.0000 u 

20.0000 
5.1000 UJ 

24.0000 UJ T--y 
0.0510 UJ 
0.0510 UJ 
0.0510 UJ 

C-4-76 



3 H bis(2-EthylhexylIphthalate 
H delta-BHC 
H gamna-BHC (Lindane) 

09600701 Lou: 25/29 hi: U/25 
L 2,4-o 
L 2,4-DB 
L 4,4'-DDD 
L 4,4'-DDE 
L 4,4'-DDT 
L Aldrin 
L Berylliun 
L Cactniun 
L Cobalt 
L Dieldrin 
L Endosutfan 1 
L Endosulfan II 
L Endosulfan sulfate 
L Endtin 
L Endrin aldehyde 
L Endrin ketone 
L Heptachlor 
L Heptachlor epoxide 
' MCPA 
; 
L 
L 
L 
L 
L 
L 
L 
L 
L 

Hethoxychlor 
Nickel 
Silver 
Toxaphene 
alpha-BHC 
alpha-Chtordane 
beta-BHC 
delta-BHC 
gamna-BHC (Lindane) 
gama-Chlordane 

H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
Ii 
H 
H 
H 
H 
H 
H 

1,2-DichLorobenrene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Antimony 
Aroclor-1016 
Aroclor-1221 
Aroclor-1232 
Aroclor-1242 
Aroclor-1248 
Aroclor-7254 
Aroclor-1260 
Arsenic 
Benzo(a)pyrene 
Copper 
Da lapon 
Dinoseb 
Hexachlorobenzene 
Lead 
MCPP 
Manganese 
Pentachlorophenol 

H Seleniun 
H Thalliun 
H Zinc 
H bis(t-Ethylhexyl)phthalate 

09G00801 
L 2,4-D 
L Cadniun 
L cobatt 
LCopper 
L Nickel 
L Silver 

Lou: 4/6 hi: 46/4? 

H 1,2-Dichlorobenrene 10.0000 UJ 
H 1,3-Dichlorobenzene 10.0000 UJ 
H 1,4-Dichlorobentene 10.0000 UJ 
H 2,4,5-Trichlorophenol 26.0000 U 

10.0000 u 
0.0510 UJ 
0.0510 UJ 

0.0047 J 
0.1800 J 
0.0970 u 
0.0970 u 
0.0970 u 
0.0480 U 
O.l!OO u 
0.3000 u 
1.1000 J 
0.0970 u 
0.0480 U 
0.0970 u 
0.0970 u 
0.0970 u 
0.0970 u 
0.0970 u 
0.0480 U 
0.0480 U 

150.0000 u 
0.4800 U 
5.4000 J 
0.8000 U 
4.8000 U 
0.0480 U 
0.0480 U 
0.0480 U 
0.0480 U 
0.0480 U 
0.0480 U 

10.0000 UJ 
10.0000 UJ 
10.0000 UJ 

2.9000 U 
0.9700 u 
1.9000 u 
0.9700 u 
0.9700 u 
0.9700 u 
0.9700 u 
0.9700 u 
5.9000 u 

10.0000 UJ 
3.5000 u 
6.0000 U 
1.5000 u 

10.0000 UJ 
1.9000 u 

1100.0000 J 
48.9000 
25.0000 UJ 

4.4000 u 
5.0000 u 

20.0000 UJ 
10.0000 UJ 

0.2100 J 
0.3000 u 
0.7000 u 
0.7600 J 
1.3000 u 
0.8000 U 

c-4-77 



H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
Ii 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 

H 2,4-OB 
H 2,4-Dinitrophenol 
H 2-Nitroaniline 
H 3-Nitroanitine 
H 4,6-Dinitro-2-methylphenOL 
H 4-Nitroaniline 
H 4-Nitrophenol 

Aldrin 
Anti many 
Aroclor-1016 
Aroctor-1221 
Aroclor-1232 
Aroclor-1242 
Aroclor-1248 
Aroclor-1254 
Aroclor-1260 
Arsenic 
Benzofa)pYrene 
Berytliun 
Dalapon 
D i noseb 
Endosulfan I 
Heptachlor 
Heptachlor epoxide 
Hexachlorobentene 
Lead 
MCPA 
MCPP 
Manganese 
hercury 
nethoxychlor 
PentachLorophenoL 
Seleniun 
Thalliun 
Toxaphene 
Zinc 
aipha-BHC 
alpha-Chlordane 
beta-BHC 
bis(2-Ethylhexyl)phthatate 
delta-BHC 
gamma-BHC (Lindane) 
gamna-Chlordane 

09G00901 
L 2,4-D 
L 4,4’-DDD 
L 4,4’-DDE 
C 4,4’-DDT 
L Aldrin 
L CaMiun 
L Cobalt 
L Dietdrin 
L Dinoseb 
L Endosulfan I 
L Endosutfan II 
L Endosulfan sulfate 
L Endrin 
L Endrin aldehyde 
L Endrin ketone 
L Heptachlor 
L Heptachlor epoxide 
L HCPP 
L Methoxychlor 

NickeL 
Silver 
Toxaphene 
alpha-BHC 
alpha-Chlordane 
beta-BHC 

: 

de1 ta-BHC 
gam-BHC (Lindane) 
gamna-Chlordane 

Low: 25128 hi: 24126 

5.0000 u 
26.0000 UJ 
26.0000 UJ 
26.0000 UJ 
26.0000 UJ 
26.0000 UJ 
26.0000 U 

0.0520 u 
2.9000 U 
1.0000 u 
2.1000 u 
1.0000 u 
1.0000 u 
1.0000 u 
1.0000 u 
1.0000 u 
5.9000 u 

10.0000 UJ 
0.2300 u 
6.0000 U 
1.5000 u 
0.0520 u 
0.0520 u 
0.0520 U 

10.0000 UJ 
1.9000 u 

400.0000 u 
520.0000 u 

53.6000 
0.1500 u 
0.5200 u 

26.0000 UJ 
4.4000 u 
5.0000 u 
5.2000 U 
7.2000 U 
0.0520 u 
0.0520 U 
0.0520 u 

10.0000 UJ 
0.0520 u 
0.0520 u 
0.0520 u 

0.2400 J 
0.0950 u 
0.0950 u 
0.0950 u 
0.0480 U 
0.3000 u 
1.0000 J 
0.0950 u 
0.0990 J 
0.0480 U 
0.0950 u 
0.0950 u 
0.0950 u 
0.0950 u 
0.0950 u 
0.0480 U 
0.0480 U 

60.0000 U 
0.4800 U 
1.3000 u 
0.8000 U 
4.8000 u 
0.0480 U 
0.0480 U 
0.0480 U 
0.0480 U 
0.0480 U 
0.0480 U 
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H 1,2-Dichlorobenrene 
H 1.3-Dichlorobenrene 
H 1;4-Dichlorobenrene 
H 2,4-DB 
H Antimony 
H Aroclor-1016 
H Aroclor-1221 
H Aroctor-1232 
H Aroclor-1242 
H Aroclor-1248 
H Aroclor-1254 
H Aroclor-1260 
H Arsenic 
H Benro(a)pyrene 
H Beryllium 
H Copper 
H Dalapon 
H Hexachlorobenzene 
H Lead 
H HCPA 
H Mercury 
H Pentachlorophenol 
H Selenium 
H Thalliun 
H Zinc 
H bis(2-Ethylhexyljphthatate 

09G01001 low: 29130 
L 2,4-D 
L 2,4-DB 
L 4,4’-DDD 
L 4,4’-DDE 
L 4,4’-DDT 
L Aldrin 
L Berylliun 
L Cacbniun 
L Cobalt 
L Dieldrin 
L Endosulfsn I 
L Endosulfan II 
L Endosulfan sulfate 
L Endrin 
L Endrin aldehyde 
L Endrin ketone 
L Heptachlor 
L Heptachlor epoxide 
L MCPA 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 

H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 

MCPP 
Methoxychtor 
Nickei 
Si lver 
Toxaphene 
alpha-BHC 
alpha-Chlordane 
beta-BHC 
delta-BHC 
gamma-BHC (Lindane) 
gama-Chtordane 

1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenrene 
Ant i mony 
Aroclor-1016 
Aroclor-1221 
Aroclor-1232 
Aroclor-1242 
Aroclor-1248 
Aroclor-1234 7 
Aroclor-1260 
Arsenic 
Benzo(a)pyrene 
Copper 

hi: 23/23 

)‘” 
.,,. I ,/. 

10.0000 u 
10.0000 u 
10.0000 UJ 

5.0000 u 
3.5000 J 
0.9500 u 
1.9000 u 
0.9500 u 
0.9500 u 
0.9500 u 
0.9500 u 
0.9500 u 
5.9000 u 

10.0000 u 
0.2100 U 
2.6000 J 
6.0000 U 

10.0000 u 
1.9000 u 

380.0000 U 
0.1300 u 

25.0000 UJ 
4.4000 u 
5.0000 u 

14.6000 U 
10.0000 u 

1.5000 u 
0.1400 J 
0.0930 u 
0.0930.u 
0.0930 u 
0.0470 u 
0.1000 u 
0.3000 u 
0.7000 u 
0.0930 u 
0.0470 u 
0.0930 u 
0.0930 u 
0.0930 u 
0.0930 u 
0.0930 u 
0.0470 u 
0.0470 u 

60.0000 U 
60.0000 U 

0.4700 u 
1.3000 u 
0.8000 u 
4.7000 u 
0.0470 u 
0.0470 u 
0.0470 u 
0.0470 u 
0.0470 u 
0.0470 u 

10.0000 u 
10.0000 u 
10.0000 u 

2.9000 U 
0.9300 u 
1.9000 u 
0.9300 u 
0.9300 u 
0.9300 u 
0.9300 u 
0.9300 u 
5.9000 u 

10.0000 u 
4.0000 u 
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Ii Delapon 
H Dirmseb 
H ttexechlorobenzene 
H Lead 
H Pentachlorophenol 
H Seleniun 
H Thalliua 
H Zinc 
H bis(2-EthylhexylWhthaLate 

09BOllDl Lou: 21/29 hi: 22125 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 

H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 

2.4-D 
2,4-DB 
4,4'-DDD 
4,4'-DDE 
4,4'-DDT 
Aldrin 
Berytliun 
Cadnim 
Cobalt 
Dietdrin 
EndosuLfen I 
Endosutfan II 
Endosulfan sulfate 
Ehdrin 
Endrin aldehyde 
Endrin ketone 
Heptachlor 
Heptachlor epoxide 
MCPA 
Methoxychlor 
Nickel 
Silver 
Toxaphene 
alpha-BHC 
alpha-Chlordane 
beta-BHC 
delta-BHC 
garma-BBC (Lindane) 
gamma-Chlordane 

1,2-DichLorobenzene 
1,3-Dichlorobenrene 
1,4-Dichlorobenzene 
Antimony 
Aroclor-1016 
Aroclor-1221 
Aroclor-1232 
ArocLor-1242 
Aroclor-1248 
Aroclor-1254 
Aroclor-1260 
Arsenic 

Ii Benzo(a)pyrene 
HCopper 
H Dalapon 
H Dinoseb 
H Hexachlorobenzene 
H Lead 
Ii MCPP 
H Pentachlorophenol 
H Seleniun 
H Thalliun 
H Total Suspended Solids 
H Zinc 
H bis(Z-Ethylhexyljphthalate 

09G01201 Lou: 19125 hi: 23/34 
L 2,4,6-Trichlorophenol 
L 4,4'-DDD 
L 4,4'-DDE 
L 4,4'-DOT 
L Aldrin 

6.0000 U 
1.5000 u 

10.0000 u 
1.9000 u 

25.0000 UJ 
4.4000 u 
5.0000 u 

15.7000 UJ 
10.0000 u 

1.4000 J 
1.0000 J 
0.0940 u 
0.0051 J 
0.0092 J 
0.0470 U 
0.1000 u 
0.3000 u 
0.7000 u 
0.0940 u 
0.0470 u 
0.0940 u 
0.0940 u 
0.0940 u 
0.0780 J 
0.0940 u 
0.0470 u 
0.0440 J 

190.0000 u 
0.4700 u 
1.3000 u 
0.8000 U 
4.7000 u 
0.0042 J 
0.0470 u 
0.0470 u 
0.0470 u 
0.0340 J 
0.0470 u 

10.0000 UJ 
10.0000 UJ 
10.0000 UJ 

2.9000 U 
0.9400 u 
1.9000 u 
0.9400 u 
0.9400 u 
0.9400 u 
0.9400 u 
0.9400 u 

93.9000 
10.0000 UJ 
4.2000 u 
6.0000 U 
1.5000 u 

10.0000 UJ 
1.9000 u 

1200.0000 J 
25.0000 UJ 

4.4000 u 
5.0000 u 

28.0000 
10.2000 UJ 
10.0000 UJ 

.2.0000 J 
0.0930 u 
0.0930 u 
0.0930 u 
0.0470 u 
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L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 

H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 

I H 
H 
H 

Berylliun 0.1000 U 
Cactniun 0.3000 u 
Cobalt 0.7000 u 
Dieldrin 0.0930 u 
Endosutfen I 0.0460 J 
Endosulfen II 0.0930 u 
Endosulfan sulfate 0.0930 u 
Endrin 0.0930 u 
Encirin aldehyde 0.0930 U 
Endrin ketone 0.0930 u 
Htptechlor 0.0170 U 
Heptachlor epoxide 0.0470 u 
Uethoxychlor 0.4700 u 
Naphthalene 8.0000 J 
Nickel 3.4000 J 
Silver 0.8000 u 
Toxaphene 4.7000 u 
alpha-Chtordane 0.0280 J 
beta-BHC 0.0470 u 
gamma-Chlordane 0.0130 J 

1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichtorobenrene 
2,4,5-T 
2,4-D 
2,4-DB 
2,4-Dichlorophenot 
Antimony 
Aroclor-1016 
Aroclor-1221 
Aroclor-1232 
Aroctor-1242 
Aroclor-1248 
Aroclor-1254 
Aroclor-1260 
Arsenic 
Benro(a)pyrene 

10.0000 u 
10.0000 u 
10.0000 u 

5.0000 u 
110.0000 J 

50.0000 u 
200.0000 

2.9000 U 
0.9300 u 
1.9000 u 
0.9300 u 
0.9300 u 
0.9300 u 
0.9300 u 
0.9300 u 

138.0000 
10.0000 u 

6.1000 J 
60.0000 U 

5.0000 u 
15.0000 u 
10.0000 u 

1.9000 J 
7'iiO.OOOO J 

1500.0000 J 
24.9000 
25.0000 UJ 

4.4000 u 
5.0000 u 

54.9000 UJ 
1.000.0 J 

10.0000 u 
0.3000 
0.6900 

HCopper 
H DaLapon 
H Dicamba 
H Dinoseb 
H Hexachlorobenzene 
H Lead 
H HCPA 
H MCPP 
H Manganese 
H Pentachlorophenol 
H Selenium 
H Thalliun 
H Zinc 
H alpha-BHC 
H bis(2-EthylhexyL)phthaLate 
H delta-BHC 
H gamma-BHC (Lindane) 

09GO1301 
L 2,4-D 
L 2,4-DB 
L Berylliun 
L Cacbnim 
L Cobalt 
L MCPA 
L MCPP 
L Naphthalene 
L Nickel 
L Silver 

LOU: S/10 hi: 44/45 

H 1,2-Dichlorobenzene-- 
H 1,3-Dichlorobenzene 
H 1,4-Dichlorobenzene 
H 4.4'-DDD 
H 4,4'-DDE 

0.0012 J 
0.3800 J 
0.1300 u 
0.3000 u 
0.8800 J 

60.0000 U 
60.0000 U 

2.0000 J 
3.5000 J 
0.8000 U 

10.0000 u 
10.0000 u 
10.0000 u 

0.1100 u 
0.1100 u 
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H 4,4'-DDT 
H Aldrin 
H Antimony 
H Aroclor-1016 
H Aroclor-1221 
H Aroctor-1232 
H Aroclor-1242 
H Aroclor-1248 
H Aroctor-12% 
H Aroclor-1260 
H Arsenic 
H Benro(a)pyre~ 
H copper 
H Dalapon 
H Dieldrin 
H D i noseb 
H Endosulfan I 
H Endosutfan 11 
H Endosulfan sulfate 
H Endrin 
H En&in aldehyde 
H Endri n ketone 
H Heptachlor 
H Heptachlor epoxide 
H Hexachtorobenzene 
H Lead 
H Manganese 
H Bethoxychlor 
H PentachlorophenoI 
H Seleniun 
H Thalliun 
H Toxaphene 
H Zinc 
H alpha-BHC 
H alpha-Chlordane 
H beta-BHC 
H bis(Z-EthylhexyL)phthaLate 
H delta-BHC 
H gam-BHC (Lindane) 
H gamma-Chlordane 

09G01401 Lou: 4/8 hi: 23131 
L 2,4-D 
L 2,4-DB 
L 2-Hethylnaphthalene 
L Berylliun 
L Ca&niun 
L Cobalt 
1 MCPP - 
L 

H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
Ii 
H 
H 
H 
H 
H 
Ii 

Silver 

1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Antimony 
Aroclor-1016 
Aroclor-1221 
Aroclor-1232 
Aroclor-1242 
Aroclor-1248 
Aroclor-12% 
Aroclor- 1260 
Bariun 
Bento(a)pyrene 
Calciun 
Copper 
Dalapon 
D i noseb 
Hexachlorobenzene ” 
Lead 
8CPA 
Bagnesiun 
Manganese 

0.1100 u 
0.0540 u 
2.9000 U 
1.1000 u 
2.2000 u 
1.1000 u 
1.1000 u 
1.1000 U 
1.1000 u 
1.1000 u 
5.9000 u 

10.0000 u 
2.6000 U 
6.0000 U 
0.1100 U 
1.5000 u 
0.0540 u 
0.1100 u 

‘0.1100 u 
0.1100 u 
0.1100 u 
0.1100 u 
0.0540 u 
0.0540 u 

10.0000 u 
1.9000 u 

82.9000 
0.5400 u 

25.0000 UJ 
4.4000 u 
5.0000 u 
5.4000 u 

12.6000 UJ 
0.0540 u 
0.0540 u 
0.0540 u 

10.0000 u 
0.0540 u 
0.0540 u 
0.0540 u 

0.2600 J 
0.2100 J 
1.0000 J 
0.1000 u 
0.5000 u 
1.7000 J 

120.0000 u 
0.7000 u 

10.0000 u 
10.0000 u 
10.0000 u 

2.0000 u 
1.0000 u 
2.0000 u 
1.0000 u 
1.0000 U 
1.0000 u 
1.0000 u 
1.0000 u 

47.2000 J 
10.0000 u 

105000.0000 
4.5000 J 
6.0000 U . 
1.5000 u 

10.0000 u 
2.2000 u 

890.0000 J 
9780.0000 

159.0000 

C-4-82 
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Mercurv 
Naphthalene 
Nickel 
Pentachlorophenol 
Seleniun 
Sodium 
Thal Liun 
Zinc 
bis(2-Ethylhexyl)phthalate 

09G014OlD 
L 2,4-D 
L 4,4'-DDD 
L 4,4'-DDE 
L 4,4'-DDT 
L Aldrin 
L Berylliun 
L Ca&niun 
L Cobalt 
L Dieldrin 

low: 26/27 hi: 24131 

h 

L 
L 

P. i L 
L 

L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 

L 
L 

H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 

Endosulfan I 
Endosutfan II 
Endosulfan sdfate 
Endrin 
Endrin aldehyde 
Endr i n ketone 
Heptachlor 
Heptachlor epoxide 
MCPP 
Methoxychlor 
Silver 
Toxaphene 
alpha-BHC 
alpha-Chlordane 
beta-BHC 
delta-BHC 
gamma-BHC (Lindane) 
gamma-Chlordane 

1.5000 u 
0.0940 u 
0.0940 u 
0.0940 u 
0.0470 u 
0.1000 u 
0.5000 u 
2.1000 J 
0.0940 u 
0.0470 u 
0.0940 u 
0.0940 u 
0.0940 u 
0.0940 u 
0.0940 u 
0.0470 u 
0.0470 u 

170.0000 u 
0.4700 u 
0.7000 U 
4.7000 u 
0.0470 u 
0.0470 u 
0.0470 u 
0.0470 u 
0.0470 u 
0.0470 u 

1,2-Dichlorobenzene 10.0000 u 
1,3-Dichlorobentene 10.0000 u 
1,4-Dichlorobenzene 10.0000 u 
2,4-DB 5.0000 u 
Antimony _ 3.3000 u 
Aroclor-1016 0.9400 U 
Aroclor-1221 1.9000 u 
Aroclor-1232 0.9400 u 
Aroclor-1242 0.9400 u 
Aroclor-1248 0.9400 u 
Aroclor-12% 0.9400 u 
Aroclor-1260 0.9400 u 
Barium 38.0000 J 
Benzo(a)pyrene 10.0000 u 
Calcium 80800.0000 
Copper 5.6000 J 
Dalapon 6.0000 U 
D i noseb 1.5000 u 
Hexachlorobenzene 10.0000 u 
Lead 2.2000 u 
WCPA 840.0000 J 
Magnesiun 7410.0000 
Manganese 145.0000 
Mercury 0.1400 u 
Nickel 9.4000 J 
Pentachlorophenol 25.0000 U 
Seleniun 4.0000 u 
Sodium 58700.0000 U 
Thallium' 3.7000 u 
Zinc 16.9000 U 
bis(2-Ethylhexyl)phthalate 11.0000 u 

09G01501 
L 2,4-D 

Low: 24/30 hi: 23/27 

0.1400 u 
160.0000 D 

9.9000 J 
25.0000 U 

4.0000 u 
78300.0000 u 

3.7000 u 
16.8000 u 
10.0000 u 

0.0680 J 
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0.1800 J 
0.0930 u 
0.0930 u 
0.0930 u 
0.0470 u 
0.1400 u 
0.5000 u 
0.8000 J 
0.0930 u 
0.0470 u 
0.0075 J 
0.0930 u 
0.0930 u 
0.0930 u 
0.0930 u 
0.0470 u 
0.0470 u 

60.0000 U 
0.4700 u 
5.0000 J 
7.5000 J 
0.7000 u 
4.7000 u 
0.0470 u 
0.0470 u 
0.0470 u 
0.0470 u 
0.0470 u 
0.0470 u 

L 2,4-DB 
L 4,4’-ODD 
L 4,4’-DDE 
L 4,4’-DDT 
L Aldrin 
L Beryltiun 
L Cackniun 
L Cobalt 
L Dieldrin 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 

ii 1,2-Dichlorobenzene 
H 1,3-Dichlorobenzene 
H 1,4-Dichlorobenzene 
H Antimony 
H Aroclor-1016 
H Aroclor-1221 
H Aroclor-1232 
H Aroclor-1242 
H Aroclor-1248 
H Aroclor-1254 
H Aroclor-1260 
H Benzo(a)pyrene 
H Chromiun 

Endosulfan 1 
Endosulfan II 
Bndosulfan sulfate 
Endrin 
Bndrin aldehyde 
Endrin ketone 
Heptechlor 
Heptachlor epoxide 
MCPP 
Methoxychtor 
Naphthalene 
Nickel 
Silver 
Toxaphene 
alpha-B% 
alpha-Chlordane 
beta-BHC 
delta-BHC 
gamna-BHC (Lindane) 
gamma-Chlordane 

n topper 
H Dalapon 
H Dinoseb 
H Hexachlorobenzene 
H Lead 
H MCPA 
H Manganese 
H Mercury 
H PentachlorophenoI 
H Selenim 
H Thallim 
H Total Suspended Solids 
H Zinc 
H bis(2-EthylhexylTphthaLate 

09GOl601 low: 25130 hi: 21/24 
L 2,4-D 
L 2,4-DB 
L 4,4’-DDD 
L 4,4’-DDE 
L 4,4’-DOT 
L Aldrin 
L Berylliun 
L Cacbniun 
L Co&it 
L Dieldrin 
L Dinoseb 
L Endosulfan I 
L Endosulfan II 
L Endosulfan sulfate 

10.0000 u. 
10.0000 u 
10.0000 u 

2.8000 U 
0.9300 u 
1.9000 u 
0.9300 u 
0.9300 U 
0.9300 u 
0.9300 u 
0.9300 u 

10.0000 u 
6.3000 U 
7.2000 J 
6.0000 U 
1.5000 u 

10.0000 U 
2.8000 J 

420.0000 U 
55.7000 

0.1800 U 
25.0000 U 

4.0000 U 
3.7000 u 

58.0000 
30.8000 U 
10.0000 u 

1.5000 u 
0.3100 J 1 
0.0930 u 
0.0930 u 
0.0930 u 
0.0470 u 
0.1000 u 
0.5000 u 
0.5500 J 
0.0930 u 
0.1200 J 
0.0470 u 

,,T”‘z, 

0.0930 u 
0.0930 u 
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f--! L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 

H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 

Endrin 
Endrin etdehyde 
Endrin ketone 
heptachtor 
Heptachlor epoxide 
WCPP 
Methoxychlor 
Nickel 
Silver 
Toxaphene 
alpha-BHC 
alpha-Chlordane 
beta-BHC 
delta-BHC 
gm-BHC (Lindane) 
gamna-Chlordane 

1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichtorobenzene 
Antimony 
Aroclor-1016 
Aroctor-1221 
Aroclor-1232 
Aroctor-1242 
Aroclor-1248 
Aroclor-'1234 
Aroclor-1260 
Eenzo(a)pyrene 
Copper 
Dalapon 
Hexachlorobenrene 
Lead 
MCPA 
Manganese 
Mercury 

H Pentachlorophenol 
H Setenim 
H Thalliun 
H Zinc 
H bis(2-EthylhexylIphthaLate 

10.0000 u 
10.0000 U 
10.0000 u 

2.0000 u 
0.9300 u 
1.9000 U 
0.9300 U 
0.9300 u 
0.9300 u 
0.9300 u 
0.9300 u 

10.0000 u 
5.1000 J 
6.0000 U 

10.0000 u 
2.2000 u 

920.0000 J 
70.8000 

0.1500 u 
25.0000 U 

4.0000 u 
3.7000 u 

16.8000 u 
10.0000 u 

09GO1701 
L 2,4-D 
L 2,4-DB 
L Cadniun 
L Cobalt 
L Dalapon 
L PCPP 
L Nickel 
L Silver 

Lou: 418 hi: 718 
0.3200 J 
0.5500 J 
0.3000 u 
0.8000 U 
0.6900 J 

60.0000 U 
1.4000 J 
0.7000 u 

H Antimony 2.5000 U 
H Beryllih 0.3000 u 

HCopper 2.7000 U 
H Dinoseb 1.5000 u 
H Lead 1.6000 U 
H MCPA 680.0000 J 

H Selenium 3.6000 U 
H Thalliun 4.2000 U 

H 2,4-DB 
H Antimony 

09G01801 
L 2,4-D 
L Cadmiun 
L Cobalt 
Lcopper 
L Dalapon 
L MCPP 
L Nickel 
L Silver 

Lou: 7/8 hi: 8/10 

0.0930 u 
0.0930 u 
0.0930 u 
0.0470 u 
0.0170 u 
0.3600 J 
0.4700 u 
5.1000 J 
0.7000 u 
4.7000 u 
0.0470 u 
0.0670 u 
0.0170 u 
0.0470 u 
0.0470 U 
0.0470 U 

1.5000 u 
0.3000 u 
0.8000 U 
0.7000 u 
0.3000 J 

60.0000 U 
1.2000 u 
0.7000 u 

5.0000 u 
2.5000 U 
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H Beryltiun 
H Dinoseb 
H Iron 
H Lead 
H MCPA 
H Manganese 
H Seteniun 
H Thaltiun 

09GD1801D 
L 2,4-D 
L Cacbniun 
L Cobalt 
L copper 
L MCPP 
L Nickel 
L Silver 

Lou: 7/7 hi: 9/11 

H 2,4-DB 
H Antimony 
H Beryllium 
H Daiapon 
H Dinoseb 
H Iron 
H Lead 
H MCPA 
H Manganese 
H Selenium 
H Thalliun 

outside values - parameters counts 
parameter Low values 

BDL/total 
1,2,4-Trichlorobenrene D/O 
1,2-Dichlorobenzene o/o 
1,3-Dichlorobenzene o/o 
1,4-Dichlorobenzene o/o 
2,2’-oxybis(l-Chloropropane) o/o 
2;4,5-1 
2,4,5-Trichloropheno\ 
2,4,6-Trichlorophenoi 
2,4-D 
2,4-DB 
2,4-Dichlorophenol 
2,4-Dimethytphenol 
2,4-Dinitrophenol 
2,4-Dinitrotoluene 

o/o 
o/o 
O/l 
13/37 
l/26 

2,6-Dinitrotoluene 
2-Chloronaphthalene 
2-Chlorophenol 
2-Methylnaphthaiene 
2-Methylphenol 
2-Nitroanitine 

O/l 
O/l 
oio 
o/o 
o/o 
o/o 
o/o 
O/l 
O/l 
o/o 

2-Nitrophenol 
3,3’-DichLorobenzidine 
3-Nitroaniline 
4,4’-DDD 
4,4’-DDE 
4,4’-DDT 
4,6-Dinitro-2-methytphenot 
4-6romophenyl-phenylether 
4-Chloro-3-methylphenol 

o/o 
o/o 
o/o 
24/26 
24/26 
24/28 
o/o 
o/o 
o/o 

4-Chloroaniline D/D 
4-Chlorophenyl-phenylether o/o 
4-Methylphenol O/l 
4-Ni troani 1 ine o/o 
4-Nitrophenol D/O 
Acenaphthene O/D 
Acenaphthylene O/D 
Aldrin 24/24 
Anthracene o/o 
Antimony o/o 

0.3500 u 
1.5000 u 

4680.0000 
1.6000 u 

630.0000 J 
85.8000 U 

3.6000 U 
4.2000 U 

1.5000 U 
0.3000 u 
0.8000 U 
0.7000 u 

60.0000 u 
1.2000 u 
0.7000 u 

5.0000 u 
2.5000 u 
0.3200 U 
6.0000 U 
1.5000 u 

5490.0000 
1.6000 U 

460.0000 J 
104.0000 u 

3.6000 U 
4.2000 U 

high values: 
BDL/total 

l/l 
35/35 
35/35 
35/35 
l/l 
l/l 
2/2 
l/l 

O/l 
12/12 

1/2- 
l/l 
212 
l/l 
l/T 
l/l 
l/l 
If2 
l/l 
2/2 
lil 
l/l 
2/2 

l/l 
l/l 
l/l 

2/2 
l/T 
l/l 
l/l 
l/l 
l/l 
2/2 
212 
l/l 
l/T 

6/7 
l/l’ 
44/49 

C-4-86 



Aroclor-1016 
Aroclor-1221 
Aroclor-1232 
Aroclor-1242 
Aroclor-1248 
Aroilor-1254 
Aroclor-1260 
Arsenic 
Bariun 
Benzo(a)anthracene 
BenzofaIpyrene. 
Benzof b)f luoranthene 
Benzo(g,h,i)perYlane 
Benzo<k)fluoranthene 
Berylliun 
Butylbenzytphthalate 
Cadmiun 
Calciun 
Carbazole 
Chromiun 
Ch iysene 
Coba 1 t 
Copper 
Dalapon 
Di-n-butyLphthaLate 
Dibenz(a,h)anthracene 
Dibenzofuran 
Dicamba 
Dieldrin 
Diethylphthalate 
Dimethylphthalate 
D i noseb 
Endosulfan 1 
EndosuIfan II 
EndosuIfan sulfate 
Endrin 
Endrin aldehyde 
Endri n ketone 
Fluoranthene 
Fluorene 
Heptachlor 
Heptachlor epoxide 
Hexachlorobenzene 
nexachtorobutadiene 
HexachIorocyclopentadiene 
Hexachloroethane 
Indeno(l,2,3-cdjpyrene 
1 ron 
I sophorone 
Lead 
MCPA 
MCPP 
Magnesiun 
Manganese 
Mercury 
Methoxychtor 
N-Nitroso-di-n-propytamine 
N-Nitrosodiphenytamine (1) 
Naphthalene 
Nickel 
Nitrobenzene 
Pentachlorophenol 
Phenanthrene 
Phenol 
Potassiun 
Pyrene 
Seleniun 
Silver 
Sodium -. 
Thalliun 
Total Suspended Solids 
Toxaphene 
Zinc 

o/o 
D/O 
o/o 
D/O 
o/o 
o/o 
o/o 
o/o 
o/o 
o/o 
o/o 
o/o 
o/o 
D/O 
33133 
o/o 
49149 
o/o 
o/o 
o/o 
o/o 
33/49 
4110 
Of3 
o/o 
o/o 
o/o 
o/o 
25127 
o/o 
o/o 
o/5 
23124 
25127 
25126 
24127 
24126 
26126 
o/o 
O/D 
25125 
23124 
o/o 
o/o 
o/o 
o/o 
O/O 
o/o 
o/o 
o/o 
18118 
17/19 
o/o 
o/o 
o/o 
26127 
o/o 
o/o 
Of5 
22145 
o/o 
o/o 
o/o 
O/l 
o/o 
o/o 
o/o 
47149 
o/o 
D/O 
o/o 
25125 
o/o 

35/35 
11137 
Of5 
l/l 
35135 
l/l 
111 
l/l 

15115 
l/l 

O/D 
l/8 
l/l 
l/l 
l/l 

o/o 
16134 

35135 
l/l 
l/l 
111 
212 

l/l 
l/l 
l/l 
33133 

6/7 
l/l 
l/l 
l/l 
l/l 
l/l 

l/l 
lil 

616 
617 

35135 
l/l 
l/l 
l/l 
111 
Of4 
l/l 
41149 

5120 
9119 

214 
2/28 
2if21 

414 
l/l 
l/l 
l/3 

Of4 
l/l 
35135 
l/l 
l/l 
Of12 
111 
49149 

o/o 
212 
49149 
Of5 

616 
41141 

c-4-07 



alpha-BHC 
alpha-Chlordane 
beta-BHC 
bis(2-ChLoroethoxy)methane 
bis(2-Chloroethyl)ether 
bis(2-Ethylhexyl)phthalete 
delta-BHC 
ganm-BHC (Lindane) 
gamna-Chlordana 

U/24 
u/24 
25/25 
o/o 
WJ 
O/O 
22125 
21124 
22/24 

617 
617 
6/6 

l/l 
l/l 
35/35 

617 
617 
5j7 

C-4-88 



C.4.5 OU 3 soil statistics 

Soit descriptive statistics 

Chem.name is chemical name 
Uin.dl is minimum reported detection level 
Uex.dl is maximun reported detection Level 
Min.Lv is minisun level reported 
Hax.Lv is maximus level reported 
ADL.Avg is above detection Level average value 
Median is median of all values above and below detection level 
Nun.Det/Tot.Sanpte is nwtw- of detects / total nWiXr sanpted 

Chem.name 
1,2,4-Trichlorobenzene 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 

Min.dl Wax.dl 
10.000 1500.000 

Max. Lv ADL.Avg Median Nm.Det/Tot.SamLe 

1;4-Dichlorobenrene 
2,2'-oxybisfl-Chloropropa 
2,4 5-TP (SiIvex) 
2,4,5-T 
2,4,5-Trichlorophenol 
2,4,6-Trichlorophenol 
2,4-D 
2,4-DB 
2,4-Dichlorophenol 
2,4-Dimethylphenol 
2,4-Dinitrophenot 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
2-Chloronaphthalene 
2-Chlorophenol 
2-Methytnaphthalene 
2-Methylphenol 
2-Nitroaniline 
2-Nitrophenol 
3,3'-Dichlorobenzidine 
3-Nitroaniline 
4,4'-ODD 
4,4'-DDE 
4,4'-DDT 
4,6-Dinitro-2-methylpheno 
4-Bromophenyt-phenylether 
4-Chloro-3-methylphenol 
4-Chloroanitine 
4-Chlorophenyl-phenylethe 
4-Methylphenol 
L-Nitroaniline 
4-Nitrophenol 
Acenaphthene 
Acenaphthylene 
Aldrin 
Aluninun 
Anthracene 
Antimony 
ArocLor-1016 
Aroclor-1221 
Aroclor-1232 
Aroclor-1242 
Aroclor-1248 
Aroclor-1254 
Arocior-1260 
Arsenic 
Bariun 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g,h,i)perylene 
BenzofkIfluoranthene -' 
Berylliun 
Butylbenzylphthalate 
Ca&niun 
Calciun 

10.000 1500.000 
10.000 1500.000 
10.000 1500.000 
10.000 1500.000 

2.100 13.000 
2.600 16.000 

25.000 3800.000 
lO.ODD 15OO.OOD 

1.800 33.000 
26.000 160.000 
10.000 1500.000 
lO.ODO 1500.000 
25.000 3800.000 
10.000 1500.000 
10.000 1500.000 
10.000 1500.000 
10.000 1500.000 
10.000 1500.000 
10.000 1500.000 
25.000 3800.000 
10.000 1500.000 
10.000 1500.000 
25.000 3800.000 

3.400 20.000 
3.400 22.000 
3.300 4.400 

25.000 3800.000 
10.000 1500.000 
10.000 1500.000 
10.000 1500.000 
10.000 1500.000 
10.000 1500.000 
25.000 3800.000 
25.000 3800.000 
10.000 1500.000 
10.000 15OD.ODO 

1.700 230.000 
31.400 879.000 
lD.000 1500.DOO 
0.500 2.700 

33.000 4400.000 
67.000 9000.000 
33.000 4400.000 
33.000 4400.000 
33.000 4400.000 
33.000 4400.000 
33.000 4400.000 

0.650 1.600 
0.900 8.600 

10.000 1500.000 
10.000 1500.000 
10.000 1500.000 
10.000 1500.000 
10.000 1500.000 

0.020 0.470 
10.000 15OO.ODD 

0.060 0.280 
103.000 19000.000 

Min. Lv 
N/A 
N/A 
N/A 
WA 
N/A 

0.200 
1.900 

WA 
WA 

0.076 
1.900 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

77.000 
N/A 
WA 
N/A 
N/A 
N/A 

0.880 
0.220 
0.220 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

63.000 
0.270 

33.100 
540.000 

0.790 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

66.000 
1.400 
1.200 

31.000 
36.000 
43.000 
40.000 
17.000 

0.140 
440.000 

N/A 
N/A 
WA 
N/A 
N/A 

16.000 
20.000 

N/A 
N/A 

53.000 
310.000 

N/A 
WA 
N/A 
WA 
N/A 
N/A 
WA 

77.000 
N/A 
N/A 
N/A 
WA 
WA 

20000.000 
1600.000 

12000.000 
N/A 
N/A 
WA 
N/A 
N/A 
N/A 
N/A 
N/A 
WA 

140.000 
49.000 

14300.000 
540.000 

16.300 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

420.000 
90.000 

135.000 
1300.000 
1100.000 
3700.000 

300.000 
3700.000 

2.000 
440.000 

0.070 7.100 
7230.000 334000.000 

C-4-89 

N/A 
N/A 
N/A 
N/A 
N/A 

3.242 
5.510 

N/A 
N/A 

12.863 
39.102 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

n.000 
N/A 
N/A 
N/A 
N/A 
N/A 

1095.121 
97.788 

267.436 
N/A 
N/A 
N/A 
N/A 
N/A 
WA 
WA 
N/A 
N/A 

90.000 
7.371 

1465.571 
540.000 

4.668 
N/A 
N/A 
WA 
N/A 
N/A 
N/A 

268.667 
14.138 
18.617 

199.000 
216.938 
338.333 
135.667 
328.524 

0.648 
440.000 

1.682 
58948.205 

400.000 UJ 
400.000 u 
400.000 u 
400.000 u 
400.000 u 

2.400 U 
3.000 u 

1000.000 u 
400.000 U 

7.000 J 
29.000 U 

400.000 u 
400.000 u 

1000.000 UJ 
400.000 u 
400.000 u 
400.000 u 
400.000 u 
400.000 U 
400.000 u 

1000.000 u 
400.000 U 
400.000 UJ 

1000.000 UJ 
4.200 U 
9.350 
5.800 J 

1000.000 UJ 
400.000 u 
400.000 u 
400.000 UJ 
400.000 u 
400.000 u 

1000.000 u 
1000.000 UJ 
400.000 u 
390.000 u 

2.000 u 
Z'D.000 
400.000 U 

0.690 U 
40.000 u 
82.000 U 
40.000 U 
40.000 u 
40.000 u 
40.000 u 
40.000 u 

3.200 
8.600 J 

370.000 U 
380.000 U 
370.000 u 
380.000 U 
370.000 u 

0.100 u 
400.000 u 

0.090 u 
6860.000 u 

O/8+ 
Of87 
O/8? 
Oj87 
Of87 

12/87 
10187 

Of87 
O/87 

53187 
48/87 

0;87 
O/8? 
O/87 
Of87 
Of87 
Of87 
o/a7 
l/87 
O/87 
Of87 
Of87 
D/87 
Of87 

42196 
72196 
82196 

Of87 
Of87 
Of87 
Of87 
of87 
Of87 
Of87 
Of87 
Of87 
3187 
7196 

93195 
l/87 

13/95 
0;96 
Of96 
Of96 
Of96 
Of96 
D/96 
3196 

55195 
82195 
19187 
16/87 
24;87 
12/87 
21187 

9/95 
l/87 

34195 
39195 



Carbazole 
Chromium 
Chrysene 
Cobalt 
Copper 
Dalapon 
Di-n-butylphthalate 
Di-n-octylphthalste 
Dibenz(e,h)anthracen 
Dibenzofuran 
Dicamba 
Dichloroprop 
Dieldrin 
Diethylphthalate 
Dimethylphthalate 
Dinoseb 
Endosutfan I 
Endosutfan II 
Endosutfan sulfate 
Endrin 
Endrin aldehyde 
EM-in ketone 
Fluoranthene 
Fluorene 
Heptachlor 
Heptachlor epoxide 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
Hexachloroethane 
indeno(l,2,3-cd)pyrene 
1 ron 
Iron Oxide 
1 sophorone 
Lead 
HCPA 
MCPP 
Magnesiun 
Manganese 
Mercury 
Methoxychlor 
N-Nitroso-di-n-propylamin 
N-Nitrosodiphenytamine (1 
Naphthalene 
Nickel 
Nitrobenzene 
Pentachlorophenol 
Phenanthrene 
Pheno 1 
Potassium 
Pyrene 
Seleniun 
Silver 
Sodiun 
Thalliun 
Total Organic Carbon 
1 oxaphene 
Vanadiun 
Zinc 
alpha-BHC 
alpha-Chlordane 
beta-BHC 
bis(2-ChLoroethoxyBnethan 
bis(2-ChloroethyOether 
bis(2-EthythexylJphthalat 
delta-BHC 
gama-BHC (Lindane) 
gamna-Chlordane 

10.000 1500.000 
0.320 2.300 

10.000 1500.000 
0.140 0.650 
0.660 5.600 
3.300 160.000 

10.000 15OO.OOD 
340.000 1500.000 

10.000 1500.000 
10.000 1500.000 

2.600 16.000 
3.200 56.000 
3.400 440.000 

10.000 1500.000 
10.000 1500.000 

2.800 33.000 
1.700 230.000 
3.300 440.000 
3.300 440.000 
3.300 440.000 
3.300 440.000 
3.300 440.000 

10.000 1500.000 
10.000 1500.000 

1.700 230.000 
1.700 230.000 

10.000 1500.000 
10.000 1500.000 
10.000 15OO.OOD 
10.000 1500.000 
10.000 1500.000 
19.100 276.000 

N/A N/A 
10.000 15OO.ODO 

1.300 23.600 
220.000 32000.000 
310.000 57000.000 

10.100 3080.000 
0.490 22.600 
0.040 0.230 

17.000 2300.000 
10.000 1500.000 
10.000 1500.000 
10.000 1500.000 
0.250 1.500 

10.000 1500.000 
25.000 3800,ODO 
10.000 1500.000 
10.000 1500.000 
10.300 417.000 
10.000 1500.000 

0.730 2.900 
0.150 0.700 

98.700 1390.000 
0.850 4.400 

N/A N/A 
170.000 23000.000 

0.130 1.500 
0.480 97.300 
1.700 230.000 
1.800 10.000 
1.700 230.000 

10.000 1500.000 
10.000 1500.000 

340.000 1500.000 
1.700 230.000 
I.700 230.000 
1.800 2O.DOO 

260.000 
0.360 

41.000 
0.170 
1.000 
8.400 

47.000 
1.000 

49.000 
WA 

85.000 
4.000 
0.150 

N/A 
N/A 

3.200 
0.410 
0.098 
0.280 
0.081 
0.110 
0.200 

25.000 
N/A 

0.120 
0.052 

N/A 
WA 
N/A 
N/A 

38.000 460.000 
37.300 6440.000 
33.800 

N/A 
0.620 

6000.000 
2300.000 

WA 
7.700 
0.050 
1.400 

N/A 
N/A 
N/A 

0.270 
N/A 
WA 

40.000 
WA 
N/A 

36.000 
1.300 
0.180 

N/A 

460.000 
N/A 

' 902.000 
67000.000 
99000 .ooo 

N/A 
414.000 

1.700 
87.000 

WA 
N/A 
N/A 

9.300 
N/A 
N/A 

130.000 
N/A 
N/A 

2600.000 
5.500 

122.000 
N/A 

N/A N/A 
1570.000 151000.000 

N/A N/A 
0.150 18.600 

45.400 1040.000 
0.280 1.300 
0.120 5300.000 
0.180 12.000 

WA WA 
WA N/A 

260.000 
208.000 

19DO.DOO 
2.600 

77.500 
62.000 

210.000 
1.000 

280.000 
N/A 

a5.000 
140.000 

91.000 
N/A 
N/A 

320.000 
1.200 
7.000 

25.000 
136.000 

7.100 
3.700 

2600.000 
N/A 

680.000 
130.000 

N/A 
N/A 
N/A 
N/A 

3.000 1700.000 
0.100 77.ODO 
0.100 32.000 
0.086 6ODO.OOD 

LOCATlONS AND SAMPLE DATES USED: 

location sampdate 
08BOlODl 19980213 

c-4-90 

260.000 
15.557 

243.150 
0.591 

15.415 
40.133 
91.750 

1.000 
98.833 

N/A 
85.000 
44.824 

7.376 
N/A 
N/A 

47.613 
0.684 
2.278 
4.032 

10.084 
1.127 
1.753 

286.500 
N/A 

136.750 
7.175 

N/A 
N/A 
N/A 
N/A 

164.500 
860.618 
175.650 

WA 
70.682 

24628.571 
26472.222 

N/A 
55.702 

0.262 
20.020 

N/A 
N/A 
N/A 

2.710 
N/A 
N/A 

67.500 
N/A 
N/A 

266.038 
2.810 

10.456 
N/A 
WA 

22139.167 
N/A 

3.304 
347.326 

0.700 
255.110 

2.738 
N/A 
N/A 

181.467 
6.558 
6.851 

298.138 

400.000 UJ 
5.400 

380.000 UJ 
0.180 U 
7.100 

30.000 u 
400.000 UJ 
400.000 u 
390.000 u 
400.000 U 

3.200 UJ 
10.000 u 
3.950 u 

400.000 u 
400.000 u 

6.100 u 
2.050 II 
4.000 u 
3.800 U 
3.950 UJ 
3.700 u 
3.900 u 

370.000 u 
400.000 u 

2.050 U 
2.000 u 

400.000 u 
400.000 u 
400.000 u 
400.000 u 
380.000 U 
372.000 
154.000 J 
400.000 u 

18.600 
i800.000 U 
6900.000 U 

176.000 U 
13.300 u 

0.090 J 
20.500 U 

400.000 U 
400.000 u 
400.000 U 

0.940 J 
400.000 U 

1000.000 UJ 
390.000 u 
400.000 u 

40.400 u 
370.000 U 

1.000 u 
0.400 J 

211.000 u 
.1.200 u 

12550.000 
210.000 u 

1.800 J 
27.500 U 

2.000 u 
5.900 
2.100 u 

400.000 u 
400.000 UJ 
370.000 u 

2.000 u 
2.000 U 
3.400 

l/87 
82/95 ,f---= 
20/87 
17/95 
67/95 

3187 
4187 
l/87 
6187 
Of87 
l/87 

17187 
45196 

Of87 
Of87 

16187 
5196 

12/96 
16196 
25/% 
33/96 
10196 
24187 

O/87 
5/96 

36196 
Of87 
Of87 
D/87 
Oj87 

12187 
88195 
12112 

Of87 
93/95 

7187 i---?u 
18187 

Of95 
51195 
51195 

5/% 
Pj87 
O/87 
0187 

52195 
Of87 
O/87 
6;87 
O/87 
Of95 

26187 
10/95 
53195 

0195 
Of95 

12112 
Of96 

74195 
23195 

3196 
84196 

5196 
Of87 
O/87 

30/87 
15196 

8/96 
72196 



08SOO900 
085009OOD 
08SOlOOO 
O8SOllOO 
08SOl200 
08SOl300 
08SOl400 
08SOl500 
08SOl502 
08s01600 
08SOl700 
08s01800 
08SOl900 
08SO2000 
08SO2100 
08502200 
08SO2300 
08SO2400 
08302500 
08802600 
08802700 
08SO2800 
08S02800D 
08SO2802 
08S02802D 
08SO2900 
08SO3000 
D8SO3100 
08903200 
08803300 
08SO3400 
08sO3500 
08903600 
08SO3700 
08SO3800 
08SO38OOD 
08SO3900 
08sO4000 
08SO41DO 
08SO4200 
08504300 
08SO4400 
08504500 
08SO46OD 
08SO4700 
08SO4800 
08SO4802 
08504900 
08505000 
08505002 
08SO5100 
08SO51OOD 
08SO5200 
08505301 
08SO5401 
08505501 
08505601 
08SO5701 
08SO5702 
08SO5801 
08SO5901 
08s06001 
08s06101 
08SO6201 
08SO6301 
08S06301D 
09500500 

09600502 
09s00600 

09SOO702 
09SOD800 

19971112 
19971112 
19971112 
lW71112 
19971112 
lW71112 
19971112 
19971112 
19980213 
lW71112 
lW71112 
19971112 
19971112 
19971112 
lW71112 
19971112 
lW71112, 
19971117 
19971112 
19971114 
lW71114 
19971117 
19971117 
19980213 
19980213 
lW71117 
lW71117 
19971112 
19971117 
19971117 
19971114 
19971114 
19971114 
19971114 
19971114 
19971114 
19971114 
19971114 
19971114 
19971114 
19971114 
19971114 
lW71114 
19971114 
19971114 
19971114 
19980213 
19971114 
19971114 
19980213 
19971114 
19971114 
lW71114 
19980210 
19980210 
19980210 
19980210 
19980210 
19980213 
19980210 
19980210 
19980210 
lW80210 
19980210 
19980210 
19980210 
lW71111 
19971111 
1998031-T 
19971111 
19971111 
19980317 
19971111 
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26-P-3 

01208661 
01208661 
01208661 
EL20866L 
01208661 
ElZ0866L 
01208661 
01208661 
0120866C 
OL20866C 
OL208661 
7lLLL661 
‘IllLL661 
VLLLL66L 
7lLLL661 
+IlllL66l 
‘IlLLL66L 
LLLLL66L 
LLllL66L 
lLlLL66L 
LLLLL66L 
LLlLL66L 
LLLlL66L 
LllLL66L 
LLLLL661 
LLLLL66L 
LLLLL661 
llLLL66L 
LLLLL661 
LLLLL66L 
lLlLL661 
LLLlL661 
ELZ0866L 

109EOS60 
lO'XOS60 
LO'IEOS60 
ZOEEOS60 
LOEEOS60 
ZOZEOS60 
LOZEOMO 
lOCEOS60 
lOOEOS60 

oLo6zos6o 
LO6ZOS60 
008ZOS60 
00LZOS60 
009ZOS60 
OOSZOS60 
002ZOS60 
OOSZOS60 
OOZZOS60 
OOlZOS60 
OOOZOS60 
oo6Los6o 

aOO8Los6O 
OOSLOS60 
OOLLOS60 
009lOS60 
OOSLOS60 
007lOS60 
OOf LOS60 
OOZlOS60 
OOLLOS60 
OOOLOS60 
00600s60 
20800S60 



NTC ORLANDO backgroud soil descriptive statistics 

Chm.name is chemical name 
Hin.dl is minimun reported detection level 
Hax.dl is msximrn reported detection level 
Hin.Lv is minimun level reported 
Max.lv is maxinun level reported 
ADL.Avg is above detection level average value 
Median is median of all values above and below detection level 
Nus.Det/Tot.Sanple is nuber of detects / totat nutber sa+ed 

Chem.name 
l,l,l-Trichloroethane 
1,1,2,2-Tetrachloroethane 
1,1,2-Trichloroethene 
l,l-Dichloroethane 
l,l-Dichloroethene 
1,2,4-Trichlorobenzene 
1,2-Dichlorobenrene 
1,2-Dichloroethane 
1,2-Dichloroethene (total 
1,2-Dichloropropane 
1,3-Dichlorobenzene 
1,4-Dichlorobenrene 
2,2'-oxybis(l-Chloropropa 
2,4,5-T 
2,4,5-Trichlorophenol 
2,4,6-lrichlorophenol 
2,4-D 
2,4-DB 
2,4-DP (Dichloroprop) 
2,4-Dichlorophenol 
2,4-Dimethylphenol 
2;4-Oinitrbpirenot 
2.4~Oinitrotoluene 
2;6-Dinitrotoluene 
2-Butanone 
2-Chloronaphthalene 
2-Chlorophenol 
2-Hexanone 
2-Methylnaphthalene 
2-Hethylphenol 
2-Nitroaniline 
2-Nitrophenol 
3,3’-Dichlorobenzidine 
3-Nitroaniline 
4,4’-DDD 
4,4’-DDE 
4,4’-DDT 
4,6-Dinitro-2-methylpheno 
4-Bronmphenyl-phenylether 
4-Chloro-3-methylphenol 
4-Chioroaniline 
4-Chlorophenyl-phenylethe 
4-Methyl-2-pentanone 
C-Methylphenol 
G-Nitroaniline 
G-Nitrophenol 
Acenaphthene 
Acenaphthylene 
Acetone 
Aldrin 
Aluninun 
Anthracene 
Antimony 
Aroclor-1016 
Aroclor-1221 
Aroclor-1232 
Aroclor-1242 ..-. 
Aroclor-1248 
Aroclor- 1254 
Aroclor-1260 
Arsenic 

Hin.dl 
10.000 
10.000 
10.000 
10.000 
10.000 

340.000 
340.000 

10.000 
10.000 
10.000 

340.000 
340.000 
340.000 

10.000 
840.000 
340.000 

53.000 
51.000 
51.000 

340.000 
340.000 
840.000 
340.000 
340.000 

10.000 
340.000 
340.000 

10.000 
340.000 
340.000 
840.000 
340.000 
340.000 
840.000 

3.300 
3.300 
3.300 

840.000 
340.000 
340.000 
340.000 
340.000 

10.000 
340.000 
840.000 
840.000 
340.000 
340.000 

10.000 
1.700 

N/A 
340.000 

4.900 
33.000 
68.000 
33.000 
33.000 
33.000 
33,000 
33.000 

0.320 

Max-d1 Uin.lv 
11.000 N/A 
11.000 N/A 
11.000 N/A 
11.000 N/A 
11.000 N/A 

380.000 N/A 
380.000 N/A 

11.000 N/A 
11.000 N/A 
11.000 N/A 

380.000 N/A 
380.000 N/A 
380.000 N/A 

22.000 N/A 
960.000 N/A 
380.000 N/A 
210.000 N/A 
110.000 N/A 
110.000 N/A 
380.000 N/A 
380.000 N/A 
960.000 N/A 
380.000 N/A 
380.000 N/A 

11.000 N/A 
380.000 N/A 
380.000 N/A 

11.000 N/A 
380.000 N/A 
380.000 N/A 
960.000 N/A 
380.000 N/A 
380.000 N/A 
960.000 Nia 

17.000 N/A 
7.500 3.900 
7.500 8.100 

g60.000 N/A 
380.000 N/A 
380.000 N/A 
380.000 N/A 
380.000 N/A 

11.000 N/A 
380.000 N/A 
960.000 N/A 
960.000 N/A 
380.000 N/A 
380.000 N/A 

13.000 N/A 
8.700 N/A 

N/A 69.400 
380.000 WA 

5.500 N/A 
170.000 N/A 
340.000 N/A 
170.000 N/A 
170.000 N/A 
170.000 N/A 
170.000 N/A 
170.000 99.000 

0.380 0.380 

c-4-93 

Max.lv ADL.Avg Median Nun.Det/Tot.!janpte 
N/A N/A 11.000 u 
N/A N/A 11.000 u 
N/A N/A 11.000 u 
N/A WA 11.000 u 
N/A N/A 11.000 u 
N/A N/A 350.000 u 
N/A N/A 350.000 u 
N/A N/A 11.000 u 
WA N/A 11.000 u 
N/A WA 11.000 u 
N/A WA 350.000 u 
N/A WA 350.000 u 
N/A N/A 350.000 u 
N/A N/A 11.000 u 
N/A N/A 870.000 U 
N/A N/A 350.000 u 
N/A N/A 100.000 u 
N/A N/A 57.000 u 
N/A N/A 57.000 u 
N/A N/A 350.000 u 
N/A N/A 350.000 u 
N/A N/A 870.000 U 
N/A N/A 350.000 u 
N/A N/A 350.000 u 
N/A N/A 11.000 u 
N/A N/A 350.000 u 
N/A N/A 350.000 u 
N/A N/A 11.000 u 
N/A N/A 350.000 u 
N/A N/A 350.000 u 
WA N/A 870.000 U 
WA N/A 350.000 u 
WA N/A 350.000 u 
N/A N/A 870.000 U 
WA N/A 3.500 u 

130.000 39.225 3.500 u 
62.000 22.775 3.500 u 

WA N/A 870.000 U 
WA N/A 350.000 u 
N/A N/A 350.000 u 
WA N/A 350.000 u 
N/A N/A 350.000 u 
N/A N/A 11.000 u 
N/A N/A 350.000 u 
N/A N/A 870.000 U 
N/A N/A 870.000 U 
N/A N/A 350.000 u 
N/A N/A 350.000 u 
N/A N/A 11.000 u 
N/A N/A 1.800 U 

2310.000 1287.493 1460.000 
N/A N/A 350.000 u 
N/A N/A 5.100 u 
N/A N/A 35.000 u 
N/A N/A 71.000 u 
N/A N/A 35.000 u 
N/A N/A 35.000 u 
N/A N/A 35.000 u 
N/A N/A 35.000 u 

99.000 99.000 35.000 u 
1.300 0.678 0.520 0 

tl/li 
o/15 
o/15 
O/l5 
O/l5 
O/l5 
u/15 
O/l5 
O/15 
WI5 
ID/l5 
IO/15 
O/l5 
'D/15 
o/15 
o/15 
o/15 
o/15 
o/15 
O/l5 
o/15 
o/15 
o/15 
o/15 
o/15 
o/15 
o/15 
Of15 
O/IS 
o/15 
o/15 
o/15 
o/15 
o/15 
0;14 
4/14 
4/14 
O/l5 
O/15 
o/15 
o/15 
o/15 
o/15 
O/l5 
o/15 
o/15 
o/15 
o/15 
O/15 
Oil4 

IS/l5 
o/15 
Oil5 
O/l4 
o/14 
o/14 
o/14 
o/14 
oj14 
l/l4 

12/15 



Barim 
Benzene 
Benzo(e)anthrecene 
Bento(a)pyrene 
Benro(b)fluoranthene 
Benzo(g,h,i)perylene 
Benzo(k)fluoranthene 
Berylliun 
Bromodichloromethane 
Bromof arm 
Bromunethane 
Butylbenzytphthalate 
Cachdun 
Calcim 
Carbatole 
Carbon disulfide 
Carbon tetrachloride 
Chtorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
Chromi un 
Chrysene 
Cobalt 
Copper 
Dalapon 
Di-n-butylphthalate 
Di-n-octylphthalate 
Dibenz(a,h)anthracene 
Dibenzofuran 
Dibromoch~orcnnethane 
Dicamba 
Dietdrin 
Diethylphthalate 
Dimethylphthalate 
D i noseb 
Endosulfan I 
Endosulfan II 
Endosulfan sulfate 
Endrin 
Endrin aldehyde 
Endr in ketone 
EthyLbenzene 
Fluoranthene 
Fluorene 
Heptachlor 
Heptachlor epoxide 
Hexachtorobenzene 
Hexachlorobutadiene 
tiexach\orocycLopentadiene 
Hexachloroethane 
lndeno(l,2,3-cdjpyrene 
1 ron 
I sophorone 
Lead 
MCPA 
MCPP 
Hagnes i un 
Manganese 
Mercury 
Methoxychlor 
Methylene chloride 
N-Nitroso-di-n-propylamin 
N-Nitrosodiphenylamine (I 
Naphthalene 
Nickel 
Nitrobenzene 
PentachLorophenol 
Phenanthrene .-. 
Phenol 
Potassiun 
Pyrene 
Seleniun 

0.410 0.410 
10.000 11.000 

340.000 380.000 
340.000 380.000 
340.000 380.000 
340.000 380.000 
340.000 380.000 

0.040 0.050 
10.000 .11.000 
10.000 11.000 
10.000 11.000 

340.000 380.000 
0.420 1.100 

WA N/A 
340.000 380.000 

10.000 11.000 
10.000 11.000 
10.000 11.000 
10.000 11.000 
10.000 11.000 
10.000 11.000 

N/A N/A 
340.000 380.000 

0.530 0.600 
0.310 3.100 

100.000 220.000 
340.000 1000.000 
340.000 370.000 
340.000 380.000 
340.000 380.000 

10.000 11.000 
10.000 22.000 
3.300 7.500 

340.000 380.000 
340.000 380.000 

10.000 22.000 
1.700 8.700 
3.300 17.000 
3.300 17.000 
3.300 17.000 
3.300 17.000 
3.300 17.000 

10.000 11.000 
340.000 380.000 
340.000 380.000 

1.700 8.700 
1.700 8.700 

340.000 380.000 
340.000 380.000 
340.000 380.000 
340.000 380.000 
340.000 380.000 

N/A N/A 
340.000 380.000 

N/A N/A 
5300.000 45000.000 
5300.000 45000.000 

N/A N/A 
N/A N/A 

0.010 0.050 
17.000 87.000 
10.000 11.000 

340.000 380.000 
340.000 380.000 
340.000 380.000 

1.800 2.100 
340.000 380.000 
840.000 %O.OOO 
340.000 380.000 
340.000 380.000 

68.500 77.700 
340.000 380.000 

0.400 0.440 

1.100 10.000 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 

91 .ooo 110.000 
N/A N/A 

0.040 0.050 
N/A N/A 
N/A N/A 
N/A WA 
N/A N/A 

0.490 0.490 
39.600 124000.000 

N/A 
WA 
N/A 
N/A 
N/A 
N/A 
N/A 

0.620 
N/A 
N/A 

1.100 
N/A 

320.000 
200.000 

NiA 
N/A 
N/A 
N/A 

95.000 
N/A 
N/A 
N/A 
N/A 
N/A 
WA 
N/A 
N/A 
N/A 
N/A 
N/A 
WA 
N/A 
N/A 
N/A 
N/A 
WA 
N/A 
N/A 

25.600 
N/A 

1.100 
N/A 
N/A 

6.500 
0.370 
0.010 

N/A 
N/A 
N/A 
N/A 
N/A 

2.200 
N/A 
N/A 
N/A 
N/A 

77.400 
N/A 

0.440 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

5.600 
N/A 
N/A 

2.600 
N/A 

560.000 
260.000 

N/A 
N/A 
N/A 
N/A 

95.000 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
WA 
N/A 
WA 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

575.000 
N/A 

23.200 
N/A 
N/A 

1330.000 
12.500 

0.080 
N/A 
N/A 
N/A 
N/A 
N/A 

2.200 
N/A 
N/A 
N/A 
N/A 

79.900 
N/A 

0.570 
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4.093 3.400 B 
N/A 11.000 u 
N/A 350.000 u 
N/A 350.000 u 
N/A 350.000 u 

100.500 350.000 u 
N/A 350.000 u 

0.045 0.040 u 
N/A 11.000 u 
N/A 11.000 u 
N/A 11.000 u 
N/A 350.000 u 

0.490 0.460 U 
MKT.373 TJ7.000 B 

WA 350.000 u 
N/A 11.000 u 
N/A 11.000 u 
N/A 11.000 u 
N/A 11.000 u 
N/A 11.000 u 
N/A 11.000 u 

2.421 2.400 
N/A 350.000 u 
N/A 0.550 u 

1.780 1.100 u 
N/A 110.000 u 

442.500 350.000 u 
230.000 340.000 u 

N/A 350.000 u 
N/A 350.000 u 
N/A 11.000 u 
N/A 11.000 u 

95.000 3.500 u 
N/A 350.000 u 
N/A 350.000 u 
N/A 11.000 u 
N/A 1.800 U 
N/A 3.500 u 
N/A 3.500 u 
N/A 3.500 u 
N/A 3.500 u 
N/A 3.500 u 
N/A 11.000 u 
WA 350.000 u 
N/A 350.000 u 
WA 1.800 U 
N/A 1.800 U 
WA 350.000 u 
WA 350.000 u 
N/A 350.000 u 
N/A 350.000 u 
N/A 350.000 u 

337.307 357.000 J 
N/A 350.000 u 

6.707 6.200 
N/A 10000.000 u 
N/A 10000.000 u 

173.780 45.100 B 
3.898 2.700 B 
0.030 0.020 B 

N/A 18.000 U 
N/A 11.000 u 
N/A 350.000 u 
WA 350.000 u 
N/A 350.000 u 

2.200 1.900 u 
N/A 350.000 u 
N/A 870.000 U 
N/A 350.000 u 
WA 350.000 u 

78.650 71.900 u 
N/A 350.000 u 

0.497 0.420 U 

14/15 
Of15 
Of15 
Of15 
oils 
2/15 
O/IS 
2/15 
Of15 
Of15 
Of15 
0115 
If15 

15/15 
o/15 
O/IS 
O/IS 
O/IS 
Of15 
Of15 
Oil5 

15/15 
Of15 
Oil5 
5/15 
Of15 
4/15 
2115 
o/15 
o/15 
Of15 
Of15 
l/l4 
Of15 
o/15 
Of15 
o/14 
o/14 
Of14 
Of14 
o/14 
or14 
Of15 
Of15 
Of15 
o/14 
0;14 
O/IS 
O/15‘ 
o/15 
Of15 
Of15 

15/15 
Of15 

IS/15 
Of15 
Oil5 

15/15 
15/15 

7/15 
Of14 
Of15 
Of15 
Of15 
Of15 
l/l5 
o/15 
0115 
Of15 
O/l5 
2;15 
Of15 
4/15 



Silver 0.450 
Silvex (2,4,5-TP) 10.000 
Sodiun 6.100 
Styrene 10.000 
Tetrachloroethene 10.000 
Thalliun 0.260 
Toluene 10.000 
Toxaphene 170.000 
Trichloroethene 10.000 
Vanadiun 0.510 
Vinyl chloride 10.000 
Xylene (total) 10.000 
Zinc 0.970 
alpha-BHC 1.700 
alpha-Chlordane 1.700 
beta-BHC 1.700 
bis(2-ChLoroethoxy)methan 340.000 
bis(2-ChloroethylIether 340.000 
bis(2-Ethylhexyl)phthalat 340.000 
cis-l,3-Dichloropropene 10.000 
delta-BHC 1.700 
gafnna-BHC (Lindane) 1.700 
ganmwthlordane 1.700 
tram-1.3.Dichtoropropene 10.000 

LOCATIONS AND SAMPLE DATES USED: 

location sawdate 
ORSOOlOl 19941025 
ORSOOZOI 19941025 
ORS00301 19941025 
ORS00401 19941026 
ORSO 19941026 
ORS00601 19941027 
ORS00701 19941027 
ORS00801 19941027 
0RS01001 19941028 
ORSOllOl 19941029 
ORSOl 19941029 
ORSOlZOlD 19941029 
ORS01301 19941111 
ORSD1401 19941029 , 
ORSOl 19941028 

0.500 
22.000 
16.000 
11.000 
11.000 

0.300 
11.000 

870.000 
11.000 

0.510 
ll.DDO 
11.000 

1.700 
8.700 
3.900 
8.700 

380.000 
380.000 
380.000 

11.000 
8.700 
8.700 
3.900 

11.000 

?i 
“.. 

,..y$ 

0.490 
WA 

45.700 
N/A 
N/A 

1.000 
2.000 

N/A 
N/A 

0.530 
N/A 
N/A 

0.400 
N/A 

0.600 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

0.840 
WA 

1.300 
N/A 

45.700 
N/A 
N/A 

1.000 
4.000 

N/A 
N/A 

5.700 
N/A 
N/A 

31.500 
N/A 

20.000 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

13.000 
N/A 

0.895 
N/A 

45.700 
N/A 
N/A 

1.000 
2.500 

N/A 
N/A 

1.646 
N/A 
N/A 

6.818 
N/A 

6.075 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

4.285 
N/A 

0.470 u 
11.000 u 

6.400 U 
11.000 u 
11.000 u 

0.280 UJ 
10.000 u 

180.000 U 
11.000 u 

1.300 B 
11.000 U 
11.000 u 

1.800 B 12115 
1.800 U o/14 
1.800 U 4/14 
1.800 U w14 

350.000 u o/15 
350.000 u cl/15 
350.000 u O/15 

11.000 u W15 
1.800 U O/14 
1.800 U O/l4 
1.800 U ' h/l4 

11.000 u O/15 

21'15 
01'15 
l/f15 
0,115 
0,115 
1,115 
4.05 
0.114 
o/15 

14;15 
o/15 
o/15 



Pail 
3s 
3s 
3s 
3s 
3s 
3s 
3s 
3s 
3s 
3s 
3s 
3s 
3s 
3s 
3s 
3s 
3s 
3s 
3s 
3s 
3s 
3s 
3s 
3s 
3s 
3s 
3s 
3s 
3s 
3s 
3s 
3s 
3s 
3s 
3s 
3s 
3s 
3s 
3s 
3s 
3s 
3s 
3s 
3s 
3s 
3s 
3s 
3s 
3s 
3s 
3s 
3s 
3s 
3s 
3s 
3s 
3s 
3s 
3s 
3s 
3s 
3s 
3s 
3s 
3s 
3s 
3s 
3s 
3s 
3s 
3s 

1ts used: 
08801001 
08SOO900 
08SOWOOD 
08SOlOOO 
08SOllOO 
Das01200 
08SO1300 
08S01400 
08sO1500 
08SO1502 
08s01600 
08SO1700 
08501800 
08S01900 
08SO2000 
08SO2100 
08802200 
08SO2300 
08SO2400 
08SO2500 
08SO2600 
08502700 
08SO2800 
08S02800D 
08SO2802 
08502802D 
08502900 
08SO3000 
08SO3100 
08503200 
08SD3300 
08SO3400 
08503500 
08SO3600 
08SO3700 
08503800 
085038OOD 
08503900 
08504000 
08sO4100 
08504200 
08SO4300 
08504400 
08SO4500 
08504600 
08SO4700 
08504800 
08SO4802 
08SO4900 
08SOSOOO 
08505002 
08SO5100 
08SO51OOD 
08SO5200 
08905301 
08SO5401 
08SO5501 
08305601 
08SO5701 
08505702 
08SO5801 
08SO5901 
08s06001 
08506101 
08SO6201 
08806301 
08S06301D 
O9SOOfOO 
09SOOSOOD 
09SOO502 
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3s 09500700 
3s 09500702 
3s 09S00800 
3s 09SOO802 
3s 09s00900 
3s 09s01000 
3s 09S01100 
3s 09SO1200 
3s 09s01300 
3s 09s01400 
3s D9So1500 
3s 09SO16DO 
3s 09s01700 
3s 09SO1800 
3s 09SO18OOD 
3s 09501900 
3s 09SO2000 
3s 09SO2100 
3s 09502200 
3s 09s02300 
3s 09802400 
3s 09SO2500 
3s 09SO2600 
3s 09SO2700 
3s 09SO2800 
3s 09SO2901 
3s 09S0290lD 
3s 09S03001 
3s 09s03101 
3s 09S03201 
3s 09903202 
3s 09s03301 
3s 09SO3302 
3s 09503401 
3s 09so3501 
3s 09SO3601 
bks ORSOOlOl 
bks ORS00201 
bks ORSOO301 
bks ORS00401 
bks ORSO 
bks ORSO 
bks ORS00701 
bks ORS00801 
bks ORSOlOOl 
bks ORSOllOl 
bks ORSOt 
bks ORSOl2OlD 
bks ORSO 
bks ORS01401 
bks ORS01501 
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Parameters with different populations: 
2,4,5-l 
2.4-D 

Different Detection Limits 
Different Detection Limits 
Different Detection Limits 
Different Detection Limits 
Different Detection Limits 
Group 3s Higher 
Different Detection Limits 
Different Detection Limits 
Different Detection Limits 
Different Detection Limits 
Different Detection Limits 
Group 3s Higher 
Group 3s Higher 
Different Detection Limits 
Different Detection Limits 
Different Detection Limits 
Different Detection Limits 
Different Detection Limits 
Different Detection Limits 
Different Detection Limits 
Different Detection Limits 
Group 3s Higher 
Different Detection Limits 
Different Detection Limits 
Group 3s Higher 
Different Detection Limits 
Different Detection Limits 
Different Detection Limits 
Different Detection Limits 
Different Detection Limits 
Different Detection Limits 
Different Detection Limits 
Different Detection Limits 
Different Detection Limits 
Different Detection Limits 
Different Detection Limits 
Different Detection Limits 
Group 3s Higher 
Different Detection Limits 
Different Detection Limits 
Group 3s Higher 
Group 3s Higher 
Different Detection Limits 
Different Detection Limits 
Different Detection Limits 
Different Detection Limits 
Different Detection Limits 
Different Detection Limits 
Different Detection Limits 
Different Detection Limits 
Different Detection Limits 
Group 3s Higher 
Different Detection Limits 
Different Detection Limits 
Different Detection Limits 
Group 3s Higher 

2;4-D0 
2.WETHYLNAPHTHALENE 
4,4'-DDD 
4,4'-DDE 
ACENAPHTHYLENE 
ALDRIN 
ANTHRACENE 
ANTIMONY 
ARDCLOR-1260 
ARSENIC 
BARIW 
BENZO(A)ANTHRACENE 
BENZOCA)PYRENE 
BENZOCG,H,I)PERYLENE 
BERYLLIUM 
BUTYLBENZYLPHTHALATE 
CADMIUM 
CALCIUM 
CARBAZOLE 
CHROMIUM 
CHRYSENE 
COBALT 
COPPER 
DALAPON 
DI-N-BUTYLPHTHALATE 
DI-N-OCTYLPHTHALATE 
DIEENZ(A,H)ANTHRACENE 
DICAWEA 
DINOSEB 
ENDOSULFAN I 
ENDOSULFAN II 
ENDRIN KETONE 
FLUORANTHENE 
HEPTACHLOR 
INDEN0(1,2,3-CD)PYRENE 
LEAD 
MCPA 
MAGNESIUM 
MANGANESE 
MERCURY 
METHOXYCHLOR 
NICKEL 
PHENANTHRENE 
POTASSIUM 
SELENIUM 
SODIUM 
THALLIUM 
ZINC 
ALPHA-BHC 
ALPHA-CHLORDANE 
BETA-BHC 
DELTA-WC 
GAMMA-BHC CLINDANE) 
GAMMA-CHLORDANE 

location 

08BOlOOl 
08500900 
08S00900D 
08SOlOOO 
08SOllOO 
08501200 
08SO1300 
08SO1400 
08501500 
08SO1600 
08SO1700 
08501800 

low values 
BDL/total 

IO/11 
O/l3 
015 
3110 
2/16 
9112 
6/9- 
417 
2/11 
3115 
l/6 
l/8 

high values 
BDL/total 

64/67 
79/99 
&G/106 
88197 
68/78 
69/89 
416 
61/66 
83/102 
81/95 
89/106 
89/99 

C-4-98 

- 



08SO1900 
OBSOZOOO 
08SO2100 
08SO2200 
08SO2300 
08302400 
08SO2500 
08SO2600 
08SO2700 
08SO2800 
08S02800D 
08sO2900 
08503000 
08SO3100 
08SO3200 
08sO3300 
08503400 
08SO3500 
08sO3600 
08803700 
08SO3800 
085038OOD 
08sO3900 
08SO4000 
08sO41DO 
08504200 
08604300 
08SO4400 
08sO4500 
08304600 
08SO4700 
08sO4800 
08SO4900 
0&05000 
08505100 
08S05100D 
08SO5200 
08505301 
08SO5401 
08SO5501 
08SO5601 
081305701 
08505801 
08SO5901 
08s06001 
08s06101 
08506201 
08SO6301 
08S0630lD 
09s00500 
09S00500D 
09SOO600 
09s00700 
09s00800 
09500900 
09s01000 
09s01100 
09SO1200 
09s01300 
09s01400 
09s01500 
09SO1600 
09s01700 
09501800 
09s01800D 
09s01900 
09SO2000 
09SO2100 
09302200 
09SO2300 
09502400 
09502500 
09SO2600 

6/8 5/a 
5/9 4/5 
t/7 air/i03 
3/1s TJm 
l/5 92/107 
4/8 78/85 
O/S 28/47 
3/14 s/12 
3/15 a3/91 
2,'14 69/81 
2/16 67/81 
o/5 n/w 
5/8 6/9 
3/s 20/37 
S/6 6/10 
418 90/98 
l/3 90/112 
l/7 89/106 
4/11 S/16 
5/9 91/96 
6/13 84/91 
5/13 84/92 
l/4 79/94 
4/6 81/89 
2/4 8/23 
6/7 3/5 
3/12 79/94 
2/7 85/107 
314 91/103 
2/6 81/93 
2/2 97/109 
l/14 81/98 
3/13 80/95 
3/5 94/102 
5/5 94/102 
5/6 81/89 
5116 71/76 
5/18 58/62 
3/12 70/82 
3/15 84/93 
3/12 86/98 
5/13 77/90 
‘J/8 88/103 
2/9 90/102 
3/5 92194 
4/9 518 
6/7 4/4 
3/8 68/78 
318 68m 
6/6 90/100 
6/6 91/102 
5/5 8118 
2/4 90/109 
6/9 24/30 
7/10 87/94 
7/8 3/7 
7/8 91/98 
7/10 313 
7/11 3/6 
7/8 91/97 
7112 57/58 
7/11 3/3 
6/8 6/14 
7/9 3/3 
4/10 3/4 
7/8 3/3 
69/72 3/3 
7/9 3/6 
418 5/13 
6/7 77/w+ 
4/7 79/89 
s/7 90/101 
5/6 lo/16 
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09sO2700 s/11 76/88 

09802800 518 8/16 

09S02901 6/9 WI8 

09SO29OlD S/6 14/16 

D9SO3DDl 4/9 25/41 

09s03101 4/5 28/44 

09803201 5/7 25/31 

09s03301 2/3 28/41 

09so3401 S/6 26/38 

09s03501 6/8 13/13 

09503601 s/10 6/8 



x i 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..-.................. 

2,4,5-T in UC/KG 
. . . . . . . . . . . . . . . . . . . . . . . . ..-... 

3s 
bks 

** ........... ..* l **+ ..+ * .............. ...... . 

......... 
groupl: 3s 
min, median, max. Ml/tot : 1.9000 J 3.0000 u 20.0000 J 
group2: bks 
min, median, max, ML/tot : 10.0000 u 

>P> Different pOputatiOns at alpha > 0.95 
ll.ODOO U 22.0000 u 

Different Detection Limits 
Outside values test group relative to background group bks 
. . . . . . . . . . . . . . . . . . ..-. . . . . . . . . . . . . . . . . . . . ..-.......... 

Loucut = -3.2500 
Lq = 11.0000 u 
median = 11.0000 u 
uq = 20.5000 u 
hicut = 34.7500 

Lower outside values in test group relative to group bks: 
<< NONE FOUND>> 

Upper outside values in test group relative to group bks: 
<< NONE FOUND>> 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

2,4-D in UG/KG 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

3s ***t*t****....*....-•*...***t************.** * 

bks . . . . . . . . 
groupl: 3s 
min, median, max, Ml/tot : 
group2: bks 
min. median. max. Ml/tot : 

0.0760 J 7.0000 J 53.0000 J 34 / a7 

53.0000 u lOO.ODOO U 210.0000 u 15 / 15 
>>> Different populations at alpha > 0.95 

Different Detection Limits 
Outside values test group relative to background group bks 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

toucut = -27.5000 
lq = 55.0000 u 
median = lOO.OOOD U 
uq = 110.0000 u 
hicut = 192.5000 

Louer outside values in test group relative to group bks: 
<< NONE FOUND>> 

Upper outside values in test group relative to group bks: 
<< NONE FOUND>> 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

2,4-Dg in UG/KG 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

3s l ****.********* **~.**t...-**-* VI*** l * l *** 
. . . . . 

77/ 

15 / 

87 

bks 
groupl: 3s 
min, median, max, Ml/tot : 

. . . . . . . . . 

1.9000 J 29.0000 U 310.0000 J 
group2: bks 
min, median, max, ML/tot : 51.0000 u 

.a> Different populations at alpha * 0.95 
Different Detection Limits 

57.0000 U 110.0000 u 

Outside values test group relative to background group bks 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

lowcut = -17.5000 
lq = 53.0000 lJ 
median = 57.0000 u 
uq = 100.0000 u 
hicut = 170.5DOO 

Lower outside values in test 
c-z NONE FOUND>> 

Upper outside values in test 
J 310.0000 08805901 
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group relative to group bks: 

group relative to group bks: 



_____mm---_-mwe----- _--__-_---_----_--__---------------- -e--m----- 

2-METHYLNAPHTHALENE in UG/KG 
___a---------*------ m_wmmw-w-- 

3s * . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..-.. 
bks *. . . . . * . . 

groupl: 3s 
min. median, max,'bdL/tOt : 

. 

10.0000 u 400.0000 u 1500.0000 u 86 / 87 
grobp2: bks 
min, median, max, ML/tot : 340.0000 u 

>>z Different populations at atpha * 0.95 
Different Detection Limits 

350.0000 u 380.0000 U 15 / 15 

Outside values test group relative to background group bks 
_.__-__--_--------------- __----_-_____________________ 

Loucut = 317.5000 
lq = 34000000 u 
median = 350.0000 u 
uq = 355.0000 u 
hicut = 377.5000 

Lower outside values in test 
U 10.0000 09SO2000 
J 77.0000 09s00700 

upper outside values in test 
ui 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
u 
U 
U 
U 
U 
U 
IJ 
U 
u 
U 
U 
UJ 
U 
u 
U 
U 
u 
U 
U 
U 
U 
UJ 
U 
IJ 
U 
U 
U 
U 
U 
U 
U 
U 
U 

380.0000 09SO2400 
380.0000 08SO2300 
380.0000 08SO1400 
380.0000 08SO2400 
380.0000 09SO1500 
380.0000 08305301 
380.0000 09SO2300 
380.0000 08506301 

group relative to group bks: 

380.0000 08S06301D 
390.0000 08502200 
390.0000 08SO4000 
390.0000 09502700 
390.0000 08s01600 
390.0000 08505401 
400.0000 08504600 
400.0000 08SO2100 
400.0000 08SO3900 
400.0000 08S051OOD 
400.0000 08SO2900 
400.0000 08SO5200 
400.0000 08SO28OOD 
400.0000 08SOllOO 
400.0bOO 08502800 
41O.ODOO 08SO1700 
410.0000 OBSO3800 
420.0000 OPSO2500 
420.0000 08S03800D 
420.0000 08303700 
420.0000 08SO1800 
420.0000 08SOlOOO 
420.0000 08505100 
430.0000 08SO1500 
430.0000 08503300 
430.0000 08SO5000 
430.0000 08SO4900 
440.0000 09500500 
440.0000 08S04800 
440.0000 OPSO050OD 
440.0000 09s01400 
440.0000 08506001 
440.0000 08804300 
450.0000 08SO2700 
450.0000 08s01200 
450.0000 08801001 
460.0000 09SOO900 
470.0000 08SO5701 
470.0000 08SO5501 

group relative to group bks: 
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U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

470.0000 08SO4500 
470.0000 08SO3500 
480.0000 09SOllOO 
510.0000 OBSO4400 
800.0000 OBSOO900 
820.0000 08SO5601 
820.0000 08S00900D 

1000.0000 08805901 
1100.0000 08SO3400 
1400.0000 08SO5801 
1500.0000 08SO4700 

__________________-_____________________-------------------------- 
4,4'-DDD in UG/KG 

___________-_-_____----------- 

3s 
bks 

**** * * . . . . . . . . . . . . . . . * . . . . . ,-.*-**e+.*t**.*t~*~~~~~*~~ 

. . . . . . . . . . . . . 
groupl: 3s 
min, median, max, ML/tot : 0.8800 J 4.2000 u 20000.0000 D 54 / 96 
group2: bks 
rain, median, max, Ml/tot : 3.3000 u 3.5000 u 17.0000 u 

>x- Different populations at alpha > 0.95 
Different Detection Limits 

Outside values test group relative to background group bks 
___------- m-m-m----- _--_----__--_--_____-------------- 
loucut = 3.0250 
lq = 3.4000 u 
median = 3.5000 u 
uq = 3.6500 U 
hicut = 4.0250 

Louer outside values in test group relative to group bks: 
J 0.8800 08SO1300 
J 0.9200 08SO1400 
J 1.2000 09S01800D 
J 1.4000 08SOO900 
J 1.6000 08305801 
J 2.4000 08902700 

upper outside values in test group relative to group bks: 
U 4.1000 08SO3800 
J 4.1000 08801001 
UJ 4.2000 08SOlOOO 
U 4.2000 08SO3700 
U 4.2000 08SO5100 
U 4.2000 OBSO1800 
U 4.2000 08S03800D 
U 4.2000 09SO2500 
U 4.4000 08SO4800 
U 4.4000 08s06001 
J 4.6000 09SO2700 
U 4.7000 08SO5701 
U 4.7000 08sO4500 
U 4.7000 08803500 
J 4.8000 08504300 
J 5.0000 08SO1700 
J 6.4000 08501100 
J 6.8000 08305501 

6.8000 08503300 
7.1000 08sO3000 

U 8.2000 08SO56Ol 
U 8.6000 oaso5000 
J 9.7000 09SO2901 
J 9.7000 08SO1200 
U 10.0000 09so3301 
U 11.0000 08S03400 
J 13.0000 OBSOO9OOD 

14.0000 08SO24OD 
U 15.0000 08SO4700 
U 18.0000 08902500 
U 19.0000 08SO2300 
J 19.0000 09s01000 
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J 
D 
J 
J 
DJ 
D 
D 
D 
D 

19.0000 09803201 
19.0000 09501300 
20.0000 08SO2100 
21.0000 09SOO600 
22.0000 09s03001 
25.0000 09s01700 
33.0000 08804400 
36.0000 08SO4900 
36.0000 08SOl500 
40.0000 08s01600 
41.0000 09$01400 
43.0000 09SOO800 

120.0000 09s03101 
140.0000 09s00900 
~50.0000 08SO4600 
340.0000 09so3401 
780.0000 08SO3100 

4400.0000 09s01100 
4600.0000 09S00700 

f5000.0000 09s00500 
20000.0000 09s005000 

______------------* _---__--------__--_-------- m--m----w- me*-ms-wem 

4,4’-DDE in UC/KG 
_________-__--------__I_______ 

3s 
bks 

******** ***tt*********,**********tt . . . . . . . . . ..I.. 
* t* * . . . . . . . . . . 

groupl: 3s 
min, median, max. Ml/tot : 0.2200 J 9.3500 
group2: bks 
min, median, max. ML/tot : 3.3000 u 3.5000 u 

>>> Different populations at alpha a 0.95 
Group 3s Higher 

Outside values test group relative to background group bks 
_________________-__---------------------*-----------. 

loucut = -2.6000 
iq = 3.4000 u 
median = 3.5000 u 
w = 7.4000 u 
hicut = 13.4000 

Louer outside values in test group relative to group bks: 
q-c NONE FOUND>> 

upper outside values in test group relative to group bks: 

J 14.0000 09S01000 
J 

1600.0000 D 24 / 96 

130.0000 11 / 15 

U 
J 
J 

JD 
J 

U 
J 
J 

J 
J 

D 
cl 
D 

14.0000 08502400 
14.0000 09SOO600 
15.0000 08SO4700 
17.0000 09so3301 
i7.0000 oaso2500 
17.0000 08501700 
18.0000 OPSOO800 
18.0000 09503201 
19.0000 08SO3900 
19.0000 08SOlOOO 
20.0000 09502200 
22.0000 OSSO1500 
22.0000 08s01600 
22.0000 09500900 
22.0000 08501200 
24.0000 09SO2500 
28.0000 08803500 
28.0000 08SO5501 
32.0000 09SO3001 
32.0000 08SO5601 
35.0000 08SO2300 
39.0000 09SO2400 
55.0000 e9so2300 
57.0000 08502100 
79.0000 08503300 
90.0000 08so3600 
96.0000 08sO4900 
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DJ 
, 

D 

J 
J 
J 

D 

110.0000 09SO2800 
110.0000 08SO2200 
140.0000 09SO2700 
160.0000 08SO5401 
170.0000 09s03101 
170.0000 08504600 
170.0000 08903400 
300.0000 09s01100 
360.0000 09SO3401 
460.0000 08SO3100 
570.0000 09S00700 
710.0000 09s00500 

1000.0000 09S00500D 
1600.0000 08504300 

-_----_.-.-I-.------ .-~-.~~~..~~.._.-_._.~-.~..-~...~~~.--.-..-~-- 

4,4'-DDT in UGIKG 
____..___-_._-.-___----------- 

3s 
bks 

l ********** * *****************Cl***************** . . . . . . . . 
t ** t . . . . . . . . . 

groupl: 3s 
min, median, max. ML/tot : 0.2200 J 5.8000 12000.0000 D 14/ 96 
group2: bks 
min, median, max, ML/tot : 3.3000 u 3.5000 u 62.0000 NJ 11 / 15 

no evidence of different populations at alpha=.95 
Outside values test group relative to background group bks 
_____________._-__..____________________--.---..-.---- 
loucut = -3.2000 
Iq = 3.4000 u 
median = 3.5000 u 
uq = 7.8000 U 
hicut = 14.4000 

Lower outside values in test 
-z< NONE FOUND>> 

Upper outside values in test 
J 16.0000 09SO2400 
J 18.0000 08SO2ldO 

18.0000 08SO5501 
18.0000 09503001 

J 22.0000 08903600 
J 23.0000 08SO2200 

24.0000 09SO2200 
J 27.0000 08SO4900 

28.0000 08SO4800 
30.0000 08304400 
33.0000 08SO3400 

J 35.0000 09500700 
J 37.0000'09S02500 

38.0000 09SO2300 
38.0000 09503101 
44.0000 08SO3900 
49.0000 08SO4600 

D 76.0000 09302700 
DJ 110.0000 09SO2800 
J 160.0000 09503401 

160.0000 08SO1500 
450.0000 08s03100 

J 1200.0000 09s01100 
D 1200.0000 08s01600 
D 2200.0000 08.504300 

group relative to group bks: 

group relative to group bks: 

3600.0000 09SOO500 
D 12000.0000 09s00500D 

________._____-_._______________________--........-.-..-.--.------ 
ACENAPHTHYLENE in UG/KG 

__-_._--_--_---.__-..-~---.--. 

c 
3s l * . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

bks . . . . . . . . . * 
groupl: 3s 
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min, median, max, Ml/tot : 10.0000 u 
group2: bks 
min, median, WAX, Ml/tot : 340.0000 u 

w> Different populations at alpha > 0.95 
Different Detection Limits 

390.0000 u 1500.0000 U 84 / 87 

350.0000 u 380.0000 U 15 / 15 

Dutside valws test group relative to background group bkS 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
lowcut = 317.5000 
Lq = 340.0000 u 
median = 350.0000 u 

uq = 355.0000 u 
hicut = 3n.5000 

Lower outside values in test 
U 10.0000 09302000 
J 63.0000 08501600 
J 67.0000 08SOllOO 
J l40.0000 08sO5701 

Upper outside values in test 
380.0000 09SO2400 uj' 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
u 
UJ 
U 
U 
U 
U 
U 
U 
U 
U 
u 
UJ 
U 
U 
U 
U 
U 
U 
u 
U 
U 
U 
U 
U 
U 
U 
u 
U 
U 
U 
U 
U 

380.0000 08SO2300 
380.0000 08506301 
380.0000 09SO1500 
380.0000 09502300 
380.0000 OBSO63OlD 
380.0000 08SO5301 
380.0000 08SO1400 
380.0000 08SO2400 
390.0000 08SO5401 
390.0000 08SO4000 
390.0000 09SO2700 
390.0000 08SO2200 
400.0000 08SO2100 
400.0000 08803900 
400.0000 08S05100D 
400.0000 08504600 
400.0000 08SO5200 
4DO.OOOD 08SO2900 
400.0000 OBSO28OOD 
400.0000 08502800 
410.0000 08SO3800 
410.0000 08501700 
420.0000 09SO2500 
420.0000 08505100 
420.0000 08SOlOOO 
420.0000 08903700 
420.0000 08501800 
420.0000 OBSO38OOD 
430.0000 08SO5000 
430.0000 08503300 
430.0000 08504900 
430.0000 08SO1500 
440.0000 09s00500 
440.0000 09s01400 
440.0000 09SOO5OOD 
440.0000 08s06001 
440.0000 08SO4300 
440.0000 08504800 
450.0000 08602700 
450.0000 OBBOlOOl 
450.0000 08SO12OD 
460.0000 09500900 
470.0000 08504500 
470.0000 oaso5501 
470.0000 08SO3500 
480.0000 09SOllOO 
510.0000 08504400 
580.0000 09SO0700 
800.0000 f38SOO900 
820.0000 08805601 
820.0000 08S00900D 

1000.0000 08505901 
1100.0000 08SOUOO 

group relative to group bks: 

group relative to group bks: 

C-4-106 



U 14OO.OOOD OasO5801 
U 1500.0000 08SO4700 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .._..........................--.- 
ALDRIN in UG/KG 

. . . .._....._................~. 

3s ***........... * . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
bkS . . . . . . . . . . . . . . 

groupl: 3s 
min. median, msx, ML/tot : 0.2700 J 2.0000 u 
group2: bks 
min, median, max, Ml/tot : 1.7000 u 1.8000 u 

>s> Different pOpUlatiOnS at a@t’Ia > 0.95 
Different Detection Limits 

Outside values test group relative to background group bks 
____________._.__....................................- 

toucut = 1.7250 
lq = 1.8000 u 
median = 1.8000 u 
uo = 1.8500 u 

230.0000 U 89 / 96 

8.7000 U 15 / 15 

Louer 
J 
J 
J 
J 
J 
J 
UJ 
U 

= 1.9250 
outside values in test group relative to group bks: 

0.2700 08SO4100 
0.2900 08SO2400 
0.3500 08SO2900 
0.5100 08SO4800 
0.5600 OBSOO9OOD 
0.6200 08SO2500 
1.7000 08801001 
1.7000 08SOltOO 

u-r outside values in test group relative to group bks: 
U 2.0000 09so3501 
U 2.0000 08502200 
U 2.0000 08SOllOO 
U 2.0000 09S02901D 
U 2.0000 08s04600 
U 2.0000 oaso4000 
U 2.0000 09SO2901 
U 2.0000 08SO5401 
U 2.0000 08S02800D 
U 2.0000 09302300 
U 2.0000 09SO2400 
u 2.0000 09SO2700 
U 2.1000 08503900 
U 2.1000 08s05100D 
U 2.1000 08sO1700 
U 2.1000 08sO3800 
U 2.1000 oaso5200 
U 2.1000 OBSO2800 
UJ 2.2000 08SOlOOO 
U 2.2000 09sO2500 
U 2.2000 08505100 
U 2.2000 09S01400 
U 2.2000 08304900 
U 2.2000 08803300 
U 2.2000 08sO3700 
U 2.2000 08s06001 
U 2.2000 oaso18oo 
U 2.2000 08304300 
U 2.2000 08S03800D 
u 2.3000 08902700 
U 2.4000 08SO4500 
U 2.4000 08SO3500 
U 2.4000 09S00900 
U 2.4000 08SO5501 
U 2.4000 08505701 
U 2.5000 09103201 
U 2.6000 08504400 
U 3.8000 09SOO800 
U 3.9000 09s03001 
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u 3.9000 09s03101 
U 4.1000 08SOOPOO 
U 4.2000 08905601 
U 4.4000 08505000 
U 5.2000 OBSO5901 
U 5.3000 09so3301 
U 5.6000 08803400 
U 7.4000 08805801 
U 7.7000 08304700 
U 9.8000 08302300 
U 10.0000 DBSO2lOO 
U 11.0000 0as01500 
U 20.0000 08S01600 
U 46.0000 09S03401 
U 49.0000 09s01100 
J 49.0000 08SO3100 
U 60.0000 09S00700 
U 230.0000 09S00500 
U 230.0000 09SOO5OOD 

. . . . . . . . . . . . . ..--- ~............................~.......~.~~.~.~~~~ 
ALUMINUM in MC/KG 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

3s ***,******tt*t*tt*************** t*** * *+****t*t******t 

bks * t * * ***** * ** 

groupl: 3s 
min, median, max, Ml/tot : 31.4000 u 770.0000 
group2: bks 
min, median, max, bdl/tot : 69.4000 1460.0000 

no evidence of,different populations at alpha=.95 
Outside values test group relative to background group bks 
__......................-. . . . . . . . . . . . . . . . . . . . . . . . ..-.- 

14300.0000 2/ 

2310.0000 01 

95 

15 

loucut = -180.0000 
lq = 924.0000 
median = 1460.0000 
uq = 166O.OOOD 
hicut = 2764.0000 

Lower outside values in test 
<< NONE FOUND>> 
upper outside values in test 

2900.0000 OaSO4400 
2920.0000 08sO2500 
3160.0000 09s02700 
3190.0000 08501700 
3250.0000 08505601 
3770.0000 08503400 
5800.0000 08500900 

group relative to group bks: 

group relative to group bks: 

606O.OOOD 08S00900D 
6720.0000 09503101 
71tD.0000 09SO3001 
9130.0000 08805801 

14300.0000 09803301 

_....................................................... . . . . . . . . . . 
ANTHR,ACENE in UG/KG 

_............................- 

3s . * . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
bks ..- - . . . . . . . . . 

groupl: 3s 
min, median, max, bdt/tot : 10.0000 u 400.0000 u 1500.0000 u 86 / 
group2: bks 
min, median, max, Ml/tot : 340.0000 u 

>H Different populations at alpha > 0.95 
350.0000 U 380.0000 U 15 / 

Different Detection Limits 
Outside values test group relative to background group bks 
________.............................................. 

loucut = 317.5000 
lq = 340.0000 u 
median = 350.0000 u 

87 

15 

C-4-108 



uq = 355.0000 u 
hicut = 377.5000 

Lower outside values in test group relative to group bks: 
U 10.0000 09SO2000 

Upper outside values in test group relative to group bks: 
3800.0000 09SO2400 UJ 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
UJ 
U 

380.0000 08SO6301 
380.0000 09501500 
380.0000 09SO2300 
380.0000 08SO5301 
380.0000 08802400 
380.0000 OSSO2300 
380.0000 08S0630lD 
380.0000 08SOl400 
390.0000 08SO4000 
390.0000 08305401 
390.0000 09S02700 
390.0000 08s01600 
390.0000 08S02200 
400.0000 08SOllOO 
400.0000 08SO2100 
400.0000 08SO28OOD 
400.0000 08304600 
400.0000 oaso5200 
400.0000 08803900 
400.0000 08SO51OOD 
400.0000 08SO2800 
400.0000 08302900 
410.0000 08sOl700 
410.0000 08803800 
420.0000 09302500 
420.0000 08SO5100 
420.0000 08s03800D 
420.0000 08sO3700 
420.0000 08SO1800 
420.0000 08SOlOOO 
430.0000 08SO4900 
430.0000 08303300 
430.0000 08S01500 
430.0000 08SO5000 
440.0000 09500500 
440.0000 09S00500D 
440.0000 08SO4800 
440.0000 09s01400 
440.0000 08504300 
440.0000 08s06001 
450.0000 08sO1200 
450.0000 08SO2700 
450.0000 08601001 
460.0000 09SOO900 
470.0000 08SO3500 
470.0000 08SO5501 
470.0000 08SO4500 
480.0000 09SOllOO 
510.0000 08SO4400 
540.0000 08505701 
580.0000 09SOO700 
800.0000 08SOO900 
820.0000 08505601 
820.0000 OBS00900D 

1000.0000 OBSO5901 
1100.0000 08SO3400 
1400.0000 08505801 
1500.0000 08804700 

U 
U 
U 
U 
U 
U 
U 
U 
UJ 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

. . . . . . . . . . . . ..~..........................~.............~.......... 
ANTIMONY in MG/KG -.-’ 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

3s 
bks 

* l ****** ** . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

. ..* . . . . 
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groupl: 3s 
min. median, mx, Ml/tot : 0.5000 u 0.6900 u 16.3000 J 82 / 95 ra 
gro&!: bks 
min, median, max, ML/tot : 4.9000 u 5.1000 II 5.5000 u 15 / 15 

.a> Different wwtations at alpha > 0.95 
Different De'tektion Limits 

outside values test group relative to background group bks 
____-_mm---w-w--- __---_______-_-----_--------- m-em---- 

loucut = 4.5000 
lq = 4.9500 u 
nwdian = 5.1000 u 
WI = 5.2500 U 
hTcut = 5.7000 

Loner outside values in test group relative to group bks: 
0.5000 08SO6101 
0.5200 09503601 
0.5300 08506201 
0.5400 08SO5301 
0.5400 08S06301D 
0.5600 09SO29OlD 
0.5600 09SO3501 
0.5700 09S01900 

U 
U 
U 
u 
U 
U 
U 
U 
IJ 
U 
U 
U 
IJ 
U 
u 
U 
U 
u 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
u 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
u 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

0.5800 09SO1600 
0.5900 09SO2901 
0.5900 08805401 
0.5900 09SOl200 
0.5900 09s01000 
0.5900 09SO2000 
0.5900 08sO2000 
0.5900 09SO2100 
0.6000 09SO2200 
0.6000 08SO4200 
0.6000 09SOObOO 
0.6000 09S01800 
0.6100 09SO180OD 
0.6100 08SO3100 
0.6100 09SO1300 
0.6100 08SO3600 
0.6200 09501700 
0.6200 08SO4100 
0.6200 08SO6301 
0.6200 08SO3200 
0.6200 08SO2600 
0.6300 08SO1300 
0.6300 09SOO800 
0.6400 0as01900 
0.6400 09802800 
0.6400 09502600 
0.6500 08SO3000 
0.6500 09501500 
0.6500 08s01400 
0.6500 08503900 
0.6600 OBSO2300 
0.6600 09SO2300 
0.6700 08501600 
0.6700 08SO2200 
0.6700 09SO2400 
0.6700 oaso4000 
0.6800 08505000 
0.6800 09SO2700 
0.6800 08sOftOO 
0.6900 OBSO3800 
0.6900 08SOllOO 
0.7000 o8so38oOD 
0.7000 oaso1aoo 
0.7000 08s02100 
0.7000 08503700 
0.7000 08s04600 
0.7000 08SO5lOOD 
0.7000 09so3401 f-x 
0.7000 08s05701 
0.7100 09500500 
0.7100 08sO1700 
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U 
U 
U 
U 
U 
U 
U 
U 
U 
J 
U 
U 
U 
U 
U 
U 
U 
u 
J 
U 
J 
J 
U 
J 
U 
U 
J 
J 

0.7300 oaso4300 
0.7300 09SO3201 
0.7300 oaso4900 
0.7300 oaso1ooo 
0.7300 09302500 
0.7400 oaso~soo 
0.7400 oaso2700 
0.7400 oaso5100 
0.7500 oaso4800 
0.7500 09s01400 
0. no0 09s0050oo 
0.7900 oaso3300 
0.8000 09~00900 
0.8000 09~01100 
0.8100 oaso3500 
0.8200 oaso4500 
0.8400 08804400 
0.9000 08s06001 
0.9800 09s00700 
1.1000 09s03101 
1.2000 oaso5501 
1.5000 09903301 
1.8000 oaso2400 
1.8000 oaso25oo 
1.9000 oaso3400 
2.4000 OBSO2900 
2.5000 08804700 
2.7000 08s05601 
4.2000 08S00900 
4.4000 09s03001 

Upper outside values in test group relative to group bks: 
J 5.8000 oaso5901 
J 7.8000 oasol200 
J 16.3000 oaso58oi 

____________________---------------------------------------------- 

AROCLOR-1260 in UG/KG 
______.____________----------- 

bks c . . . . . . . . . . . . 
3s l t* 

._ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

groupl: 3s 
min, median, max, ML/tot : 33.0000 u 40.0000 u 
group2: bks 
min, median, max, ML/tot : 33.0000 u 35.0000 u 

>D> Different populations at alpha > 0.95 
Different Detection Limits 

Outside values test group relative to background group bks 
___________--__------------------------------ -_--_-w-w 

Loucut = 30.2500 
lq = 34.0000 u 
median = 35.0000 u 

uq = 36.5000 U 
hicut = 40.2500 

Loner outside values in test group relative to group bks: 
<< NONE FUJND>> 

Upper outside values in test group relative to group bks: 
U 41.0000 oaso3800 
U 41.0000 08501700 
UJ 42.0000 08S01000 
U 42.0000 08505100 
U 42.0000 08s01800 
U 42.0000 oas03800D 
U 42.0000 09SO2500 
u 43.0000 oaso4900 
U 43.0000 oaso3300 
u 44.0000 oaso4300 
U 44.0000 oaso4800 
U 44.0000 oaso2700 
U 44.0000 08s06001 
U 44.0000 09s01400 

4400.0000 u 93 / 96 

170.0000 u 14 / 15 
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U 
U 
U 
U 
U 
U 
U 
J 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

U 
U 
J 
U 
U 
U 
U 
u 

46.0000 09S00900 
46.0000 08505501 
47.0000 oaso4500 
47.0000 oaso3500 
47.0000 0as05701 
49.0000 09SO3201 
51.0000 oaso4400 
66.0000 08504200 
74.0000 09sooaoo 
75 .oooo 09s03001 
76.0000 09S03101 
80.0000 oasoo900 
82.0000 D8SDO9OOD 
82.0000 oas05601 
86.0000 oaso5ooo 

100.0000 08305901 
100.0000 09803301 
110.0000 oaso3400 
140.0000 oaso580~ 
150.0000 oas04700 
~80.0000 oaso2500 
190.0000 oaso2300 
200.0000 oasozioo 
220.0000 oasol500 
320.0000 08SO3700 
350.0000 oaso3100 
390.0000 08s01600 
420.0000 oaso1200 
900.0000 09503401 
950.0000 09s01100 

1200.0000 09s00700 
4400.0000 09s00500 
4400.0000 09S00500D 

_______________-____--------------- _______-_----_-__--____________ - 
ARSENIC in MC/KG 

J “, 

bks ****c* *t * * 

3s * *****,********I************ . ..-.. . . . . . . . . . . . . . . . . 
groupl: 3s 
min, median, max, Ml/tot : 0.6500 U 3.2000 90.0000 40 / 95 
group2: bks 
min, median, max, ML/tot : 0.3200 U 0.5200 B 1.3000 B 3 / 15 

.>> Different populations at alpha > 0.95 
Group 3s Higher 

Outside values test group relative to background group bks 
____________________---------------------------------- 

loucut = -0.1175 
Lq 
median 1 

0.3850 
0.5200 B 

uq = 0.7200 
hicut = 1.2225 

Lower outside values in test group relative to group bks: 
x-c NONE FOUND= 

Upper outside values in test group relative to group bks: 
U 1.3000 08502400 
U 1.3000 09502600 
u 1.3000 oaso1900 
U 1.3000 08802600 
U 1.3000 oasol400 
U 1.3000 09s01500 
U 1.3000 09302800 
U 1.3000 09s01700 
U 1.3000 09SO2300 
U 1.3000 09s03001 
U 1.3000 oasol300 
U 1.4000 0aso38000 
U i.4000 08303800 d---a 
U i’.4000 oaso3700 
U 1.4000 09SO2400 
U 1.4000 09sO2700 
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J 

J 
J 

J 
J 

J 

J 

J 

J 
J 
J 

J 

1.4000 oaso4000 
1.5000 09s01400 
1.5000 09SO2500 
1.6000 09SO1100 
1.8000 oaso5200 
2.4000 oaSO5t0oD 
2.5000 08805501 
2.5000 08503200 
2.9000 oaso5801 
2.9000 09SO3201 
3.2000 09S00800 
3.3000 oaso6301 
3.4000 oaso51oo 
3.4000 oaso6lol 
3.5000 oaso2700 
3.5000 oasolioo 
3.6000 08S04300 
4.0000 oaso5000 
4.3000 OBS0630lD 
4.4000 09S00500D 
4.8000 09~00500 
5.3000 oaso53ol 
5.6000 08S03600 
5.9000 09s03301 
6.0000 09S03101 
6.2000 08S01600 
6.2000 08SO1200 
6.3000 oaso~aoo 
6.6000 oaso1700 
6.7000 OBSO5901 
7.2000 08S03000 
7.8000 oaso~ooo 
8.1000 oaso3300 
8.2000 oaso4700 
8.6000 08s05601 
9.9000 oaso2500 

i0.1000 08502200 
10.4000 oaso1500 
11.6000 oaso4500 
11.7000 oaso4400 
12.8000 oas028000 
13.4000 oaso2800 
14.4000 09s00900 
14.6000 oaso4900 
14.6000 oaso5401 
14.6000 08504600 
16.1000 oaso3900 
19.6000 08502100 
20.2000 09s00700 
25.0000 08S04100 
30.5000 oasoo900 
30.7000 085009000 
39.2000 08S03100 
41.2000 08S02900 
53.0000 oaso2300 
55.9000 oaso3foo 
65.6000 08504800 
90.0000 08503400 

__--_-_--_----_-__--____________________-------------------------- 
BARIUM in MC/KG 

____--_-.--_--_-_--_---------- 

bks .* * +* l * * l * l * *t* 

3s *******,**t **.*~***~**t**************~***************** 

groupl: 3s 
min, median, max, Ml/tot : 0.9000 u 8.6000 J 
group2: bks .T' 
min, median, max, ML/tot : 0.4100 u 3.4000 B 

.>> Oifferent populations at alpha a 0.95 
Group 3s Higher 

Outside values test group relative to background group bks 
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Upper outside values in test group relative to group bkS: 
7.4000 09102300 J 

J 
U 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 

7.5000 oaso2400 
8.6000 08505501 
8.6000 oaso4500 
8.7000 09so2200 
8.7000 oaso5000 
9.3000 08504900 

10.4000 oaso4300 
10.4000 o8solooo 
10.7000 oas04100 
10.7000 oaso28ooo 
11.7000 oaso2800 
11.7000 08506301 
12.0000 oaso2700 
12.3000 OBSO4600 
14.5000 08503900 
14.7000 oaso5401 
15.5000 08s05601 
15.8000 oaso2200 
16.0000 09903401 
16.5000 08S06301D 
18.looo 08304400 
19.1000 09s03001 
19.3000 oasoiaoo 
19.4000 oaso3500 
19.5000 oaso4800 
20.7000 09s02500 
23.2000 08SO5801 
23.2000 09503301 
24.7000 OBSO4700 
25.3000 09SO3101 
25.5000 OBSO1600 
28.4000 08S01100 
31.1000 08505901 
31.5000 oaso2900 
32.6000 08SO2100 
35.2000 09502400 
35.3000 09so2800 
36.3000 08S02300 
36.9000 08SO1200 
37.4000 09502600 
40.8000 09~00700 
44.9000 08503400 
47.1000 09SOO600 
40.8000 oasomo 
53.7000 08S00900D 
54.3000 08S00900 
57.6000 08502600 
65.3000 09SO2700 
67.1000 08SO2500 

135.0000 oasofsoo 

. . . . . . . . . . ..---- . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
lowcut = -0.1750 
lq = 2.6000 
median = 3.4000 B 

= 
zcut = 

4.4500 
7.2250 

Lower outside values in test group relative to group bks: 
<c NDNE FOUND>, 

_._.._._................................................... . . . . . . . 
BENZO(A)ANTHRACENE in UC/KG 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

3s ***Wt.*** * ..*......................... . * . . . . . . . . 
bks . . . . . . . . . . . . 

groupl: 3s . 

min. median, max. Ml/tot : 10.0000 u 370.0000 u 
group2: bks 
min. median, max, Ml/tot : 340.0000 u 

>D> Different populations at alpha > 0.95 
350.0000 u 

1500.0000 u 68 I 87 

380.0000 u 15 / 15 
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Different Detection limits 
outside values test group relative to background group bks 
__._.................................................- 
Lowcut = 317.5000 
Lq = 340.0000 u 
median = 350.0000 u 

= 
2cut = 

355.0000 u 
377.5000 

Lower outside values in test group relative to group bks: 
U 10.0000 09s02000 
J 31.0000 08s01500 
J 37.0000 oaso4900 
J 39.0000 OaSO2600 
J 42.0000 08803600 
J 48.0000 oasossoi 
J 63.0000 oaso4800 
J 76.0000 08805200 
J 78.0000 oasoo900 
J 97.0000 oaso2800 
J 110.0000 08s02700 
J 120.0000 oaso28ooD 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
UJ 
U 
U 
U 
U 
u 
UJ 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

U 
U 

J 120.0000 08s01600 
J 120.0000 oasolioo 
J 140.0000 o8solooo 

Upper outside values in test 
ii0.0000 09802400 
380.0000 oasol400 
380.0000 09~01500 
380.0000 08s06301 

group relative to group bks: 

380.0000 08S06301D 
380.0000 08802400 
380.0000 oaso2300 
380.0000 09~02300 
390.0000 oaso5401 
390.0000 09SO2700 
390.0000 oaso2200 
390.0000 oaso4000 
400.0000 oaso2900 
400.0000 oaso3900 
400.0000 08502100 
400.0000 08504600 
400.0000 oasosiooo 
410.0000 oaso1700 
420.0000 09802500 
420.0000 oasoiaoo 
420.0000 08SO3700 
420.0000 OBSO5100 
430.0000 oaso3300 
430.0000 oaso5ooo 
440.0000 09s00500 
440.0000 09S005000 
440.0000 09s01400 
440.0000 08s06001 
450.0000 oasol200 
450.0000 08801001 
460.0000 09S00900 
470.0000 oaso4500 
470.0000 08803500 
480.0000 09s01100 
510.0000 oaso4400 
580.0000 09S00700 
820.0000 088056oi 
820.0000 08s00900D 

1000.0000 oaso5901 
1100.0000 oaso3400 
1300.0000 oaso5701 
1400.0000 oaso5801 
1500.0000 o8S04700 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
BENZO(A)PYRENE in UC/KC 
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. . . . . . . . . . . . . . . . . . . . . . . . . . ..-- 

3s **I*** * * l 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

bks . . . . . . . . . . 
groupl: 3s 
min, median, max, ML/tot : 10.0000 u 380.0000 u 1500.0000 u 
group2: bks 
min, median, max, Ml/tot : 340.0000 u 

PJQ Different populations at alpha > 0.95 
Different Detection Limits 

350.0000 u 380.0000 u 

Outside values test group relative to background group bks 
_._.................-- . . . . . . . . . . . . . . . . . . . . . . . . . ..-.--- 

loucut = 3l7.5000 
Lq = 340.0000 u 
median = 350.0000 u 
uq = 355.0000 u 
hicut = 377.5000 

Lower outside values in test 
U 10.0000 09S02000 
J 36.0000 08S06'00 
J 40.0000 oaso26oo 
J 41.0000 oasol500 
J 50.0000 oaso54oi 
J 61.0000 oaso5200 
J 73.0000 oaso4800 
J 110.0000 oasozaoo 
J 120.0000 oas02800D 
J ~40.0000 oas02700 
J 150.0000 oasoiloo 
J 170.0000 08s01600 
J 270.0000 08505301 
.I 310.0000 08804300 

Upper outside values in test 
UJ 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
UJ 
u 
U 
U 
U 
U 
U 

380.0000 09SO2400 
380.0000 oaso63oi 
380.0000 09s01500 

UJ 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

group relative to group bks: 

group relative to group bks: 

380.0000 oas063010 
380.0000 08502400 
380.0000 oasol4oo 
380.0000 09802300 
380.0000 oaso2300 
390.0000 oaso2200 
390.0000 oaso4000 
390.0000 09SO2700 
400.0000 oaso2loo 
400.0000 08502900 
400.0000 oaso5loob 
400.0000 oaso3900 
400.0000 08604600 
410.0000 oasoi700 
420.0000 09SO2500 
420.0000 08803700 
420.0000 08S05100 
420.0000 08S01000 
420.0000 OBSO1800 
430.0000 08503300 
430.0000 oaso5ooo 
430.0000 oaso3800 
440.0000 09s00500 
440.0000 09s01400 
440.0000 08506001 
440.0000 09s0050oD 
450.0000 oasol200 
450.0000 08801001 
460.0000 09S00900 
470.0000 08504500 
470.0000 oaso5501 
470.0000 oaso3500 
480.0000 09~01100 
510.0000 oaso4400 
580.0000 09~00700 
800.0000 oasoo900 
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820.0000 08SOS601 
6 : 820.0000 08S00900D 

U 1000.0000 08505901 
U 1100.0000 08SO3400 

1100.0000 08SO5701 
U 1400.0000 08SO5801 
U 1500.0000 08504700 

_...............................................-..-.--- . . . . . . . . . . 

BENZO(B)FLUORANTHENE in M/KG 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

3s ****WI****. * .*.... c . . . . . . . . . . . . . . . . ..I.. . . **..* 
bks . . . . . . . . . . . 

groupl: 3s 
min, median, max, Ml/tot : 10.0000 u 370.0000 u 
group2: bks 
min, median, max, Ml/tot : 340.0000 u 350.0000 u 

no evidence of different populations at alpha=.95 
Outside values test group relative to background group bks 
_._............_.............................-.-..---- 

Loucut = 317.5000 
lq = 340.0000 u 
median = 350.0000 u 
uq = 355.0000 u 
hicut = 377.5000 

Lover outside values in test group relative to group bks: 
U 10.0000 09s02000 
J 43.0000 08803600 
J 45.0000 08SO2200 
J 55.0000 08SO3500 
J 58.0000 OPSO2700 
J 69.0000 08SO4400 
J 72.0000 08SO5501 
J 75.0000 08SO1500 
J 81.0000 08SO5901 
J 82.0000 08SO5401 
J 88.0000 08SO4900 
J 92.0000 OBSO2600 
J 120.0000 08SO5200 
J 170.0000 08SOO900 
J 180.0000 08504800 
J 180.0000 08SO2800 
J 230.0000 08SO2700 
J 250.0000 08SO2800D 

3700.0000 J 

380.0000 U 

63/ 87 

15 / 15 

Upper outside values in test group relative to group bks: 
UJ 380.0000 09SO2400 
U 380.0000 09SO1500 
U 380.0000 08SO2300 
U 380.0000 08SO1400 
U 380.0000 08S06301D 
U 380.0000 09802300 
U 380.0000 08SO6301 
U 380.0000 08'302400 
U 390.0000 08504000 
U 400.0000 08SO2100 
U 400.0000 08803900 
U 400.0000 08SO4600 
U 400.0000 08sOSlODD 
U 400.0000 08502900 
U 410.0000 08SO1700 
UJ 420.0000 09SO2500 
U 420.0000 08SO3700 
U 420.0000 08501800 
U 420.0000 08SOlOOO 
U 420.0000 08SO5100 
U 430.0000 08so3300 
U 430.0000 08SO5000 
UJ 440.0000 09s00500 
U 440.0000 09SOOSOOD 
U 440.0000 09s01400 
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U 

440.0000 08s06001 
440.0000 08SO4300 
450.0000 08801001 
450.0000 08SOl200 
460.0000 09s00900 
470.0000 08SO4500 
480.0000 09SO1100 
520.0000 08SO38OOD 
580.0000 09SOO700 
580.0000 08SO3800 
820.0000 08SO5601 
820.0000 08SOO900D 

1100.0000 OBSOUOO 
1400.0000 08SO5801 
1500.0000 08SO4700 
3700.0000 08SO5701 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
BENi!O(G,H,I)PERYLENE in UC/KG 

____.__...__.................. 

3s 
bks 

l ******* . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
** . . . . . . . . . . 

groupl: 3s 
min. median. max. ML/tot : 10.0000 u 380.0000 U 1500.0000 u 75 / 87 
grobp2: bks 
min, median, max, ML/tot : 91.0000 J 

>,> Different populations at alpha > 0.95 
350.0000 u 380.0000 U 13 / 15 

Different Detection Limits 
Outside values test group relative to background group bks 
._................... . . . . . . . . . . . . . . .._................ 

Loucut = 317.5000 
Iq ‘= 340.0000 u 
median = 350.0000 u 
w = 355.0000 u 

= 377.5000 
outside values in test group relative to group bks: 

10.0000 09SO2000 

hi-cut 
Lower 
U 
J 
J 
J 
J 
J 

40.0000 08SO4800 
42.0000 OBSO5200 
47.0000 08502800 
73.0000 08SO2700 
80.0000 08sOllOO 
86.0000 OBSO28OOD 

120.0000 08SO5301 
120.0000 08s01600 
200.0000 08504300 
260.0000 08SO5701 
260.0000 08SO38OOD 
300.0000 08503800 

Upper outside values in test group relative to group bks: 
UJ 380.0000 09502400 
U 380.0000 08SO2300 
U 380.0000 OBSO6301 
U 380.0000 08SO1400 
U 380.0000 08506301D 
U 380.0000 08SO2400 
U 380.0000 09SO1500 
U 380.0000 09502300 
U 390.0000 OBSO2200 
U 390.0000 08504000 
u 390.0000 09SO2700 
U 390.0000 08SO5401 
U 400.0000 08SO4600 
U 400.0000 08SO2100 
U 400.0000 08SO2900 
U 400.0000 08SOSlOOD 
U 400.0000 08SO3900 
U 410.0000 08SO1700 
UJ 420.0000 09802500 
U 420.0000 08501000 
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U 
U 
U 
U 
U 
UJ 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

420.0000 08SO5100 
420.0000 08SO1800 
420.0000 08SO3700 
430.0000 08SO5000 
430.0000 08803300 
430.0000 08S01500 
430.0000 08SO4900 
440.0000 09500500 
440.0000 o9soo5oOD 
440.0000 09s01400 
440.0000 08s06001 
450.0000 08001001 
450.0000 08SO1200 
460.0000 09SOO900 
470.0000 08SO4500 
470.0000 08S05501 
470.0000 08So3500 
480.0000 09SOllO0 
510.0000 08504400 
580.0000 09SOO700 
800.0000 08SOO900 
820.0000 08SOOPOOD 
820.0000 08SO5601 

1000.0000 08SO5901 
1100.0000 08SO3400 
1400.0000 08SO5801 . 
1500.0000 08904700 

_____________....................................................- 
BENi!O(K)FLUORANTHENE in UG/KG 

._._._........................ 

3s ,******t*** t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
bks . . . . . . . . . . . 

groupl: 3s 
min, median, max, Ml/tot : 10.0000 u 370.0000 u 3700.0000 J 66 / 87 
group;!: bks 
min, median, max, Ml/tot : 340.0000 u 350.0000 u 380.0000 U 15 / 15 

no evidence of different populations at alpha=.95 
Outside values test group relative to background group bks 
_....................................................- 

lowcut = 317.5000 
Lq = 340.0000 u 
median = 350.0000 u 
uq = 355.0000 u 
hicut = 377.5000 

Louer outside values in test group relative to group bks: 
U 10.0000 09502000 
J 17.0000 OBSO2200 
J 54.0000 08SO2800 
J 60.0000 09SO2700 
J 74.0000 08SO1500 
J 89.0000 08SO4900 
J 92.0000 08SO2600 
J 93.0000 08SO5501 
J 110.0000 08SO5401 
J 110.0000 O&O5200 
J 110.0000 08SO5901 
J 170.0000 oasoo900 
J 170.0000 08SO4300 
J 190.0000 08SO4800 
J 210.0000 08SO38OOD 
J 230.0000 08503800 
J 230.0000 08SO2700 
J 250.0000 08SO28OOD 
J 280.0000 08605301 

Upper outside valuesin test 
UJ 380.0000 09SO2400 
U 380.0000 08SO1400 
U 380.0000 09s02300 
U 300.0000 oBso23oo 

group relative to group bks: 

c-4-119 



U 380.0000 09SO1500 
U 380.0000 08506301D 
U 380.0000 08SO6301 
U 380.0000 08502400 
U 390.0000 08SO4000 
U 400.0000 08SO2100 
U 400.0000 08104600 
U 400.0000 08SO3900 
U 400.0000 08SOSlOOD 
U 400.0000 08SO2900 
U 410.0000 08SO1700 
UJ 420.0000 09S02500 
U 420.0000 08505100 
U 420.0000 08sO3700 
U 420.0000 08So1800 
U 420.0000 08SOlOOO 
U 430.0000 08503300 
U 430.0000 08SO5000 
UJ 440.0000 09s00500 
U 440.0000 09s01400 
U 440.0000 08s06001 
U 440.0000 09SOOSOOD 
U 450.0000 08801001 
U 450.0000 0&01200 
U 460.0000 09S00900 
U 470.0000 oaso3500 
U 470.0000 08304500 
U 480.0000 09SOllOO 
U 510.0000 08504400 
U 580.0000 09s00700 
U 820.0000 08505601 
U 820.0000 08SOO9OOD 
U 1100.0000 08SO3400 
U 1400.0000 08505801 
U 1500.0000 08804700 
J 3700.0000 08505701 

__.__...._.._..................................................... 
BERYLLIUM in MC/KG 

__._..._...................... 

3s . ..-.... . . . . . . . . . . . . . . . . . . . . . . . . . . . ..*....... ***t* 
bks t * . . . . . . . . 

groupl: 3s 
min, meciian,‘max, Wl/tot : 
group2: bks 

0.0200 u 0.1000 u 2.0000 J 86 / 95 

min. median, max. ML/tot : 0.0400 u 0.0400 u 
P), Different populations at alpha > 0.95 

Different Detection Limits 
Outstde values test group relative to background group bks 
_______..__.._................................. . . . . . . . 
lowcut = 0.0400 
lq = 0.0400 u 
median = 0.0400 u 
uq = 0.0400 u 

0.0500 B 13 / 15 

hicut = 0.0400 
Lower outside values in test group relative to group bks: 
U 0.0200 09s01900 

0.0200 09501800 
0.0200 o9sol~oo 
0.0200 09s01300 
0.0200 09s01000 
0.0300 08s01300 
0.0300 09s00900 
0.0300 09s01100 
0.0300 09SO1200 
0.0300 09s01400 
0.0300 09502100 
0.0300 09s01500 
0.0300 09s01700 
0.0300 08501900 
0.0300 09SOtOOO 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
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Upper outside values in test group relative to group bks: 
0.0500 08503000 
0.0500 oasol400 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

J 
J 
U 
J 
J 
J 

0.0500 08SO3100 
0.0500 08SO2600 
0.0500 o8s02000 
0.0500 OasO3600 
0.0600 OaSO5000 
0.0600 08S03200 
0.0600 08SO3700 
0.0600 08S05200 
0.0600 08SOSlOOD 
0.0600 09SOOSOOD 
0.0600 OaSOflOO 
0.0700 08502400 
0.0700 08s06101 
0.0800 00s03300 
0.0800 08SO6201 
0.0800 08SO4500 
0.0800 08305301 
0.0800 oaso6ooi 
0.0900 oaso2700 
0.0900 08sO38000 
0.0900 08SO3800 
0.1000 08SO5701 
0.1000 08SO1500 
0.1000 08SO2100 
o.iooo oaso4100 
0.1000 oaso4ooo 
0.1000 OBSO2800 
0.1000 08S02800D 
0.1100 09802500 
0.1100 08S06301D 
0.1100 09103601 
0.1200 09so3501 
0.1200 09802400 
0.1200 09SO2901 
0.1200 08SO6301 
0.1200 08305401 
0.1300 09SO2901D 
0.1300 08504800 
0.1300 08SO2200 
0.1300 08501000 
0.1300 08SOllOO 
0.1400 08503900 
0.1400 08SOlBOO 
0.1400 oaso12oo 
0.1400 08SO4400 
0.1400 08304600 
0.1400 09503201 
0.1400 08sO5501 
0.1600 08503500 
0.1700 09s00700 
0.2100 oaso43oo 
0.2400 08SO2300 
0.2400 08805901 
0.2500 09so3401 
0.2600 08SO1600 
0.2700 08504700 
0.2900 08502900 
0.3000 08SOO900 
0.3400 08803400 
0.3500 08SOOOOOD 
0.3800 09SO3001 
0.4200 09SO3101 
0.4400 09SO2600 
0.4500 08SO1700 
0.4600 OPSO1800D 
0.4600 O9SOO600 
0.4700 08SO5601 
0.4900 08502500 
0.5800 09SO2700 
0.5900 09802800 
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J 0.6600 09803301 
J 2.0000 08SO5801 

.--+a 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

BUTYLBEWZYLPHTHALATE in UG/KG 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

3s . 
* 

. . . . . . . . . ..s........................... . . . . . . . . 

bks . . . 
groupl: 3s 
min. median, 

. . . . . . . . . . 

max. t&/tot : 10.0000 u 400.0000 u 1500.0000 u 86 i 87 
group2: bks 
min, median, max, Ml/tot : 340.0000 u 350.0000 u 

r>> Different populations at alpha > 0.95 
Different Detection Limits 

Outside values test group relative to background group bkS 
_......................... . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

toucut = 317.5000 
lq = 340.0000 u 
median = 350.0000 u 
w = 355.0000 u 
hicut = 377.5000 

Lover outside values in test group relative to group bks: 
U 10.0000 09502000 

380.0000 U 15 / 15 

Upper outside values in test group relative to group bks: 
380.0000 09S02400 ui 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
UJ 
U 
U 
U 
U 
U 
U 
U 
U 
U 
UJ 
U 
U 
U 
U 
U 
J 
U 
U 
U 
U 

380.0000 OSSO6301 
380.0000 09~01500 
380.0000 09SO2300 
380.0000 08805301 
380.0000 08SO2400 
380.0000 08SO2300 
380.0000 08506301D 
380.0000 08SO1400 
390.0000 08SO4000 
390.0000 08805401 
390.0000 09902700 
390.0000 08s01600 
390.0000 oaso2200 
400.0000 0850’1100 
400.0000 oaso2100 
400.0000 08so2800D 
400.0000 08604600 
400.0000 oaso5200 
400.0000 oaso3900 
400.0000 oaso51ooD 
400.0000 OBSO2800 
400.0000 08SO29DO 
410.0000 OBSO1700 
4io.0000 08s03800 
420.0000 OPSO2500 
420.0000 08SO5100 
420.0000 08SO38OOD 
420.0000 08503700 
420,OOOO 08SO1800 
420.0000 08SOlOOO 
430.0000 08SO4900 
430.0000 08303300 
430.0000 08SOlSOD 
430.0000 08SO5000 
440.0000 09500500 
440.0000 09501400 
440.0000 08SO4800 
440.0000 OPSOOSOOD 
440.0000 oaso4300 
440.0000 08s06001 
440.0000 08SOO900 
450.0000 08501200 
450.0000 08SO2700 
450.0000 08801001 
460.0000 09SOO900 
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U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

470.0000 oaso5501 
470.0000 08505701 
470.0000 oaso3500 
470.0000 08304500 
480.0000 09501100 
510.0000 08804400 
580.0000 09S00700 
820.0000 08SO09OOD 
820.0000 DSSO5601 

1000.0000 08SO5901 
ii00.0000 oaso3400 
1400.0000 08505801 
1500.0000 08SO4700 

. . . . . . . .._................. . . . .._._............................... 
CADMIUM in MG/KG 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

3s . . . . . ...*... l . ...*..*.**** 
l ************** 

. . . . . . . . . . 

bks * . . . . . . . . . . 
groupl: 3s 
min, median, max, Ml/tot : 0.0600 U 0.0900 u 7.1000 61/ 95 
group2: bks 
min, median, max, Ml/tot : 0.4200 U 

>>> Different populations at alpha > 0.95 
Different Detection Limits 

0.4600 u 1.1000 u 14 / 15 

Outside values test group relative to background group bks 
___________...._.._................................... 
loucut = 0.3600 
lq = 0.4350 u 
median = 0.4600 U 
uq = 0.4850 U 
hicut = 0.5600 

Lover outside values in test 
U 0.0600 09SO1300 
U 0.0600 08SO4200 
U 0.0600 oaso53oi 
U 0.0600 09SOO600 
U 0.0600 09SO3601 
U 0.0600 08SO6101 
U 0.0600 09SO2100 
U 0.0600 09SO1600 
U 0.0600 oaso3200 
U 0.0600 08SO6201 

group relative to group bks: 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
J 

0.0600 oasoi300 
0.0600 09SOlOOO 
0.0600 09SOl200 
0.0600 08504100 
0.0600 09SO1800 
0.0600 oaso2000 
0.0600 09SO1900 
0.0600 09.502000 
0.0700 OPSOO800 
0.0700 09s01500 
0.0700 OBSO4600 
0.0700 09SO2600 
0.0700 08SO4000 
0.0700 08SOl900 
0.0700 08sO5200 
0.0700 08s03800 
0.0700 09s02901D 
0.0700 09s00500 
0.0700 09SO2700 
0.0700 08s01600 
0.0700 OBS03800D 
0.0700 08sosiooD 
0.0700 09so2800 
0.0700 08s03000 
0.0700 09so3501 
0.0700 09SO2901 
0.0700 oaso3700 
0.0700 08SOllOO 
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U 0.0800 08SO5701 
U 0.0800 OPSOl400 f---t 
U 0.0800 09s0050OD 
U 0.0800 09s01100 
U 0.0800 08s05100 
U 0.0800 09s00900 
U 0.0800 OpSO3401 
J 0.0800 08SO6001 
U 0.0900 09503201 
U 0.0900 09s01700 
U 0.1000 09s00700 
U 0.1000 08501400 
U 0.1000 08802400 
u 0.1100 08505501 
U 0.1100 09802500 
U 0.1200 09s03001 
J 0.1200 09SO2200 
U 0.1300 09s03101 
U 0.1400 08SO5000 
U 0.1500 OBSOS601 
U 0.1700 08SOf901 
U 0.1900 09s03301 
J 0.1900 08903900 
U 0.2000 08503300 
U 0.2100 09SO18OOD 
U 0.2600 08SO4700 
U 0.2800 09SO2300 
J 0.3100 08SO1700 
.I 0.3500 OSSO2200 

Upper outside values in test group relative to group bks: 
J 0.6100 08SO6301 
J 0.6600 08S06301D 
J 0.7400 09502400 
J 0.7700 OBSO2800 
J 0.8700 08SOO900 
J 0.8700 OBSOO9OOD 
J 0.9600 08S028OOD 
J 1.1000 OBSO1500 
J 1.2000 08504900 

1.5000 OBSO1200 
1.5000 08SO3100 
1.6000 08804500 
1.9000 08s04800 
2.1000 08905401 

J 2.5000 08SO5801 
2.5000 08504300 
2.8000 08502300 
3.0000 08SO4400 
3.5000 08503500 
5.0000 08502100 
5.2000 08SO3400 
5.9000 08502900 
7.1000 08502500 

CALCIUM in MC/KC 
__________.__------_--.------- 

bks *t **C . t t l . l t 

3s . . . . . . . . . . . . . . . . . . . . . . . . . . . . l **t**t+******* ******Cl* 
groupl: 3s 
min, median, max, ML/tot : 103.0000 u 6860.0000 u 334000.0000 
group2: bks 
min, median, max, bdl/tot : 39.6000 J 

>>> Different populations at alpha z 0.95 
737.0000 0 124000.0000 

Different Deiehion Limits 
Outside values test group relative to background group bks 
____-_-----__-_-__------------------------------------ 

loucut = -6700.0000 
lq = 284.0000 
median = 737.0000 0 

56 / 95 

o/ 15 
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4940.0000 
hicut = 11924.0000 

Lower outside values in test group relative to group bks: 
<< NONE FOUND= 

upper outside values in test group relative to group bks: 
12000.0000 09so3101 U 
l2400.0000 OBSO1500 
13000.0000 OaSollOo 
14600.0000 08S053Ol 
l4900.0000 OaSO3200 
15300.0000 08S05801 
17!COO.O000 OBSO3600 
18700.0000 09SOO600 
19000.0000 08805901 
19900.0000 08501800 
23400.0000 oaso2aooD 
24100.0000 09SO2800 
25200.0000 oaso2aoo 
2?300.0000 O&SO4200 
27500.0000 08S02500 
20500.0000 08802200 
30900.0000 08804600 
35400.0000 Oaso4aOo 
37200.0000 09s00700 
37400.0000 oaso52oo 
38000.0000 oasoo9ooD 
38000.0000 08x14700 
30100.0000 08s00900 
38800.0000 08S03800D 
41700.0000 OaSDl700 
42700.0000 08803800 
47000.0000 08802300 
47100.0000 oaso39oO 
48600.0000 08SO4100 
50400.0000 oaso5ooo 
61200.0000 08303500 
63200.0000 08SO1600 
78600.0000 08803700 
91100.0000 09502700 

103000.0000 08SO2900 
114000.0000 08S05100D 
120000.0000 09503601 
153000.0000 09502600 
168000.0000 08s03400 
172000.0000 08s05100 
334000.0000 08SO4000 

U 
J 
u 

J 
U 

J 

J 

J 
J 

J 
J 
J 

J 

___________-__.___--------- ______________-.___-___________________ 
CARBAZOLE in UG/KG 

________-__-_--_----__________ 

3s l . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..* . . . . . 
bits . . . . . . . . . . 

groupl: 3s 
min, median, max, ML/tot : 
group2 : bks 
min. median. max. Ml/tot : 

10.0000 u 400.0000 UJ 1500.0000 u 06 / 87 

340.0000 u 350.0000 u 380.0000 IJ 15 / 15 
>a> Different populations at alpha > 0.95 

Different Detection Limits 
Outside values test group relative to background group bks 
---_-.,_,,----_,,--,---------------~------------------ 

Loucut = 317.5000 
4 
median z 

340.0000 u 
350.0000 u 

uq = 355.0000 u 
hicut = 377.5000 

Lower outside values in test group relative to group bks: 
LJ 10.0000 09S02000 
J 260.0000 08305701 

Upper outside values in test group relative to grdup bks: 
UJ 380.0000 09s01500 
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UJ 
UJ 
UJ 
UJ 
U 
U 
U 
U 
UJ 
UJ 
U 
U 
U 
UJ 
UJ 
UJ 
UJ 
U 
U 
U 
U 
U 
UJ 
U 
UJ 
UJ 
U 
U 
U 
u 
UJ 
U 
U 
U 
UJ 
UJ 
UJ 
U 
u 
U 
UJ 
U 
U 
UJ 
U 
U 
U 
UJ 
U 
UJ 
UJ 
U 
U 
u 
U 
U 
U 

300.0000 oaso2300 
380.0000 oas01400 
380.0000 09502400 
380.0000 09so2300 
380.0000 OBSO6301D 
380.0000 OOSO2400 
380.0000 oaso5301 
380.0000 oaso630l 
390.0000 oaso2200 
390.0000 oasol600 
390.0000 oaso540~ 
390.0000 oaso4000 
390.0000 09SO2700 
400.0000 oaso2loo 
400.0000 o8so~loo 
400.0000 08s05~000 
400.0000 oaso5200 
400.0000 08504600 
400.~000 oaso2900 
400.0000 oaso3900 
400.0000 08s0280oD 
400.0000 08so2800 
410.0000 oasoi700 
410.0000 oas03800 
420.0000 o8sol8oo 
420.0000 09SO2500 
420.0000 OBSO5100 
420.0000 oaSo38OoD 
420.0000 OBSO3700 
420.0000 08501000 
430.0000 08501500 
430.0000 oaso3300 
430.0000 08s05000 
430.0000 08604900 
440.0000 09s00500 
440.0000 09s01400 
440.0000 09SOOSOOD 
440.0000 08s06001 
440.0000 oasO4300 
440.0000 08s04800 
450.0000 oasoi200 
450.0000 oaso2700 
450.0000 oaSoioo1 
460.0000 09S00900 
470.0000 08504500 
470.0000 08505501 
470.0000 08503500 
480.0000 09501100 
510.0000 oaso4400 
580.0000 09SOO7OD 
800.0000 08~00900 
820.0000 08s05601 
820.0000 oas00900D 

lDOO.OODO OBSD5901 
ii00.0000 08503400 
1400.0000 oaso58oi 
1500.0000 08504700 

_..__.....__................................~.............~....... 
CHROHIIJM in MG/KG 

. . .._......................... 

3s t.**t.-t -**t***** * l t*************tC******~********* 

bks t ** l * l * ** t * 

groupl: 3s 
min, median, max, Ml/tot : 0.3200 U 5.4000 
group2: bks 
min, median, max, WL-/tot : 0.6200 B 2.4000 

>>> Different populations at alpha p 0.95 
Group 3s Higher 

Outside values test group relative to background group bks 
_......................................~....~.~.....*- 

208.0000 

5.6000 
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*!t ,q Lowcut = 0.1000 
/ = 1.7500 

median = 2.4000 

uq = 2.8500 
hicut = 4.5000 

Lower outside values in test group relative to group bks: 
*< NDNE FOUND*> 

Upper outside values in test group relative to group bks: 
4.6000 OBS03800D J 
5.4000 oasolioo 
5.5000 oaso5200 
5.6000 oaso1500 
5.6000 09SO2600 
5.7000 oasoslo~ 
6.5000 oaso58oi 
6.8000 08505100 
6.8000 oaso5901 
7.0000 oaso4700 
7.0000 08s02800 
7.9000 09s03001 
7.9000 08802600 
8.7000 08s0280ob 
8.7000 09~03101 
9.2000 OaSO1400 
9.4000 oaso4100 
9.8000 08802200 

10.7000 08s01600 
11.0000 08s04600 
11.0000 08S00900D 
11.3000 09SO2400 
11.4000 oasoo900 
11.7000 oaso4000 
ii.8000 oaso3900 
13.5000 oaso4900 
14.5000 08S063010 

,14.6000 o8sol8oo 
14.7000 oaso5000 
15.0000 oaso2700 
15.9000 09s00700 
16.0000 09903301 
16.4000 OBSO2300 
17.7000 08s06301 
20.3000 08504800 
21.1000 09s01700 
21.5000 08304500 
27.0000 08S01700 
27.4000 08S01000 
29.1000 OBSO3500 
31.7000 oaso2900 
36.9000 08502400 
37.9000 08504300 
38.8000 oaso5401 
63.3000 08504400 
65.7000 OBSO3400 
88.3000 oaso2100 

130.0000 08502500 
208.0000 oasof200 

J 

J 

J 
J 
J 

J 

J 

J 
J 
J 

J 

J 

J 
J 

_..._...................................... .._._.._............... 
CHRYSENE in UG/KG 

.._.................... . . . . . . . 

3s *********... . . . . . . . . . . . . . . . . . ..*.....* * . . . . . . . . . 
bks 

groupl: 3s 
. . . . . . . . . . . . 

min, median, max, Ml/tot : 10.0000 u 380.0000 UJ 1900.0000 67 / 87 
group2: bks 
min, median, max, WI-/tot : 340.0000 u 350.0000 u 380.0000 u 15 / 15 \ 

>a> Different populations at alpha > 0.95 
Different Detection Limits 

Outside values test group relative to background group bks 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
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loucut = 
Lq = 
median = 
lu = 

317.5000 
340.0000 u 

AC--* 350.0000 u 
355.0000 u 

hi’cut = 377.5000 
Louer outside values in test group retative to group bks: 
U 10.0000 09s02000 
.I 41.0000 08s03600 
; 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 

43.0000 oaso54ol 
45.0000 oaso4900 
50.0000 08102600 
54.0000 oaso1500 
56.0000 oaso5200 
59.0000 oaso1400 
85.0000 oasoo9oo 

i00.0000 08304800 
iio.0000 oaso1000 
120.0000 08502800 
130.0000 08s02800D 
140.0000 08802700 
230.0000 08S01100 
250.0000 08s01600 
310.0000 oaso53ol 

Upper outside values in test group relative to group bks: 
380.0000 09902400 uj- 

U 
U 
U 
U 
U 
U 
u 
U 
u 
U 
J 
U 
U 
U 
U 
U 
U 
UJ 
U 
U 
U 

380.0000 oasoi400 
380.0000 OBS06301D 
380.0000 oaso2300 
380.0000 oaso6301 
380.0000 09502300 
380.0000 09so1500 
380.0000 08902400 
390.0000 09802700 
390.0000 08502200 
390.0000 oaso4000 
390.0000 oas03800D 
400.0000 o8so2loo 
400.0000 oaso2900 
400.0000 08503900 
400.0000 08s04600 
400.0000 08S05100D 
410.0000 08501700 
420.0000 09502500 
420.0000 08803700 
420.0000 OBSO5100 
420.0000 o8sol8oo 
420.0000 08s03800 
430.0000 08503300 
430.0000 oaso5000 
440.0000 O9SOOfOO 
440.0000 08506001 
440.0000 09s01400 
440.0000 09SOO5OOD 
450.0000 08801001 
450.0000 oaso1200 
460.0000 09SOO900 
470.0000 oaso55ol 
470.0000 oaso4500 
470.0000 oaso3500 
480.0000 09s01100 
580.0000 09500700 
820.0000 oaso56ol 
820.0000 OBS009DOD 

i000.0000 oaso5901 
1i00.0000 08303400 
1400.0000 oaso5801 
~500.0000 oaso47oo 
1900.0000 oaso57ol 

U 
U 
UJ 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
u 
U 
U 
U 

_................................................................. 
COBALT in MC/KG 
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.............................. 

3s ................. ..*............******.** .* .* l l .** 
bkS 

groupl: 3s 
min, median, max, MVtOt : 

. . ..I..... 

0.1400 u 0.1800 u 2.6000 J 78 I 95 
group2: bks 
min, median, msx, ML/tot : 0.5300 u 0.5500 u 

P>> Different populations 8t alpha > 0.95 
Different Detection Limits 

Outside values test group relative to background group bks 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..-.~ 

loucut = 0.4900 
lq = 0.5350 u 
median = 0.5500 u 
uq = 0.5650 U 
hicut = 0.6100 

Lower outside values in test group relative to group bks: 

0.6000 U 15 / 15 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
J 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

0.1400 09SO2000 
0.1400 09SO1200 
0.1400 09SO2100 
0.7400 oaso2000 
0.1400 09501600 
0.1400 09s01000 
0.1400 09SO2200 
0.1400 09solaoo 
0.1400 09s01900 
o.isoo oas03200 
0.i500 09sooaoo 
0.1500 oaso36oo 
0.1500 oaso3ioo 
0.1500 09s01700 
0.1500 09s01300 
0.1500 08302600 
o.isoo oaso4200 
0.1500 oasoi300 
0.1600 09SO1500 
0.1600 oaso3000 
0.1600 OBSO6101 
0.1600 oas02400 
0.1600 oaso5200 
0.1600 09502800 
0.1600 oaso2200 
0.1600 oaso1400 
0.1600 oaso1900 
0.1600 OBSO1600 
0.1700 08S05100D 
0.1700 oaso5000 
0.1700 08s06201, 
0.1700 09s00500 
0.1700 oaso5301 
0:1700 09sO3601 
0.1700 OBS06301D 
0. I 700 oas03800D 
0.1700 08s03800 
0.1700 oaso3700 
0.7700 oasoiioo 
0.1800 oasoifoo 
0.1800 09S02901D 
0.1800 09~03501 
o.taoo oaso1000 
0.1800 09s01400 
o.laoo 08802700 
0.1800 oaso6301 
0.1800 oaso3300 
0.1800 09SO2500 
0.1800 09SO2300 
0.1800 08s05100 
0.1800 08~04900 
0.1800 oaso4300 
0.1900 oaso7200 
0.1900 09s00900 
0.1900 09s01100 
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U 0.1900 09SO2901 
U 0.1900 oaso5401 
U 0.1900 09SOO5ooD 
U 0.2000 oaso4500 
U 0.2100 08s06001 
u 0.2100 oaso55oi 
U 0.2200 oaso57oi 
U 0.2200 09s03401 
U 0.2300 09sO3201 
U 0.2300 WSOO600 
J 0.2900 08s0~800 
J 0.2900 DaSD4lDO 
U 0.3000 09SO2400 
J 0.3000 oaso35oo 
J 0.3000 oasouoo 
J 0.3100 oaso2100 
U 0.~3300 09s03001 
U 0.3600 09SO3101 
J 0.3600 OBSO1700 
J 0.3600 08S009000 
U 0.3700 08s02800D 
U 0.3700 08s02800 
U 0.3700 09SO2600 
U 0.4000 08s05601 
J 0.4000 08s04600 
U 0.4200 09502700 
J 0.4200 08303900 
U 0.4400 oaso59oi 

Upper outside values in test group relative to group bks: 
U 0.6400 08s0580i 
U 0.6500 09SOO700 
J 0.7600 OBSOO900 
J 1.3000 08503400 
J 2.6000 08302900 

. . . ..__..........................~................................ 

COPPER in WC/KG 
.___._........................ 

bks . . . ...* *+**. 
3s . . ..*..**..*.. t.**t*t-**~tt****t*tt*********t*t 

groupl: 3s 
min, median, max, Ml/tot : 0.64500 u 7.1000 
group2: bks 
min, median, mx, Ml/tot : 0.3100 u 1.1000 u 

>>> Different populations at alpha > 0.95 
Group 3s Higher 

Outside values test group relative to background group bks 
. . . . . . ..__.__....~.................................... 

lowcut = -0.6250 
lq 
median z 

0.7100 u 
1.1000 u 

uq = 1.6000 
hicut = 2.9350 

Lower outside values in test group relative to group bks: 
c-c NONE FOUND,, 

Upper outside values in test group relative to group bks: 
U 3.2000 09502200 
J 3.2000 09502500 
J 3.2000 08506101 
U 3.3000 oasoi400 
J 3.4000 08503700 
U 3.6000 08S04000 
J 3.6000 08503300 
J 3.8000 09502300 
U 4.3000 08503800 
U 4.3000 WSOO600 
J 4.4000 09SO2600 
U 5.1000,09s01400 
u 5.1000 o8so~loo 
J 5.3000 oaso5200 

77.5000 28 I 95 

3.1000 u 10 / 15 
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/ 

U 
U 

J 
J 

J 

J 
J 

J 
J 

J 
J 
J 

J 

J 
J 

J 

J 
J 
J 

5.6000 09SOl700 
5.6000 08SO4600 
6.4000 08S05100 
6.5000 08s038ooD 
6.8000 08sO1600 
6.8000 09s03001 
6.8000 08s0510oD 
7.0000 08s05301 
7.1000 oaso3200 
7.3000 08902700 
7.40~0 oaso3900 
7.9000 08s0~800 
8.0000 08805601 
8.3000 08SO2400 
8.7000 09~00500 
9.1000 oaso2800 
9.5000 oas02aooD 
9.7000 09S03301 
9 .a000 08502600 

10.0000 09802400 
10.9000 09S00500D 
11 .oooo 09s03101 
11.0000 08502200 
11.0000 08s05901 
ii.0000 08304900 
11.0000 08803600 
ii.iooo oasoiooo 
11.3000 oaso4ioo 
12.6000 08SO3100 
13.1000 09sO3601 
13.3000 08s06301 
14.7000 OBS06301D 
14.9000 08SOUOO 
15.2000 oaso4300 
16.5000 OPSOOQOO 
16.6000 oasoi700 
16.8000 oaso4700 
16.9000 08S05000 
17.4000 oaso58oi 
17.6000 09SO1100 
i8.5000 oaso4500 
23.4000 O&O3500 
23.5000 OBSO5501 
24.5000 08805401 
24.6000 OBSOO9OOD 
24.8000 oasoT500 
25.5000 08SOO900 
26.5000 08802900 
27.8000 oaso4400 
29.7000 09SOO700 
34.2000 08S02100 
43.7000 08804800 
49.3000 oasoi200 
54.0000 09so3401 
70.5000 oaso2500 
77.5000 oaso3400 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
DALAPON in UC/KG 

. .._.......................... 

3s .* ..................................... *.* ... 
bks ......... 

groupl: 3s 
min, median, max, Ml/tot : 3.3000 u 30.0000 u 
group2: bks 
min, median, mx, Ml/tot : 100.0000 u 

>M Different popuiati-ms at alpha > 0.95 
Different Detection Limits 

110.0000 u 

Outside values test group relative to background group bks 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Loucut = -32.5000 

i60.0000 u 84 i 87 

220.0000 u 15 / 15 

c-4-131 



lq = 110.0000 u 
median = llO.DOOO U 

uq = 205.0000 U 
hicut = 347.5000 

Lower outside values in test group relative to group bks: 
<< NONE FOUND,> 
Upper outside values in test group relative to group bks: 

cc NONE FOUND= 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

DI-N-BUTYLPHTHALATE in UWKG 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

3s 
bks 

*** . I.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
* t . . . . . . . . *'* . 

groupl: 35 
min, median, msx, Ml/tOt : 
group2: bks 

10.0000 UJ 400.0000 UJ 1500.0000 UJ a3 / 87 

min, median, msx, ML/tot : 320.0000 J 350.0000 u 1000.0000 u 111 15 
>>> Different populations at alpha > 0.95 

Different Detection Limits 
Outside values test group relative to background group bks 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
loucut = 287.5000 
lq = 340.0000 u 
median = 350.0000 u 
uq = 375.0000 u 
hicut = 427.5000 

Lover outside values in test 
UJ 10.0000 09SO2000 
J 47.0000 08502300 
J 52.0000 08502600 
J 58.0000 oasoT700 
J 210.0000 oaso2500 

Upper outside values in test 
U 430.0000 oaso4900 
U 430.0000 oas03300 
U 430.0000 oaso1500 
U 430.0000 oaso5000 
UJ 44O.DOOO oaso4300 

group relative to group bks: 

group relative to group bks: 

UJ 440.0000 09S00500D 
UJ 440.0000 09s01400 
UJ 440.0000 09500500 
U 440.0000 08504800 
U 440.0000 08s06001 
U 450.0000 08601001 
U 450.0000 oaso2700 
u 450.0000 oaso1200 
UJ 460.0000 09SOO900 
UJ 470.0000 oaso3500 
UJ 470.0000 oaso4500 
U 470.0000 oaso57oi 
U 470.0000 oaso55oi 
UJ 480.0000 09501100 
UJ 510.0000 oaso4400 
UJ 580.0000 09~00700 
U 800.0000 oasoo900 
U 820.0000 oasosboi 
U 820.0000 oas00900D 
U 1000.0000 oaso59oi 
UJ 1100.0000 oasouoo 
U 1400.0000 08s05801 
UJ 1500.0000 oaso4700 

__...........................................~.................... 
DI-N-OCTYLPHTHALATE in UG/KG 

. . . . . . . . . . . . . . . . . . . ..-........ 

3s * . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
bks l *. . . . . . . . . 

groupl: 3s 
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min, median, max, Ml/tot : 1.0000 J 
groupz: bks 
min, median, max, ML/tot : 200.0000 J 

HP Different populations at alpha > 0.95 
Different Detection Limits 

4oo.bbbb u 1500.0000 u 

340.0000 u 370.0000 u 

Outside values test group relative to background group bks 
_--__-_-_-_-_--_____---------------------------------- 

loucut = 325.0000 
lq = 340.0000 u 
median = 340.0000 u 

= 
LJt = 

350.0000 u 
365.0000 

Lover outside values in test 
J 1.0000 09SO2000 

Upper outside values in test 
UJ 
U 
U 
U 
U 
U 
U 
U 
u 
U 
UJ 
U 
U 
U 
U 
U 
U 

370.0000 09802600 
370.0000 08s01900 
370.0000 09s00600 
370.0000 08102500 
370.0000 09SO2800 
370.0000 08504100 
370.0000 08SO3000 
370.0000 08SO6101 
370.ODOO 08SO3600 
370.0000 09SOO800 
380.0000 09SO2400 
380.0000 09SO1500 
380.0000 08SO6301 
380.0000 08SO1400 
380.0000 08S06301D 
380.0000 09SO2300 
380.0000 08SO2400 
380.0000 08SO5301 
380.0000 08SO2300 
390.0000 08SO5401 
390.0000 08s01600 
390.0000 08SO2200 
390.0000 08SO4000 
390.0000 09SO2700 
400.0000 08SO2100 
400.0000 08SOllOO 
400.0000 08SO3900 
400.0000 08SO4600 
400.0000 08S05200 
400.0000 08S051000 
400.0000 08SO2800 
400.0000 08S028OOD 
400.0000 08802900 
410.0000 08503800 
410.0000 08SO1700 
420.0000 09SO2500 
420.0000 08505100 
420.0000 08SOlOOO 
420.0000 08S03800D 
420.0000 08SO3?00 
420.0000 08SO1800 
430.0000 DBSO3300 
430.0000 08SO4900 
430.0000 08501500 
430.0000 08SO5000 
440.0000 09s00500 
440.0000 08SO4800 
440.0000 08SO4300 
440.0000 08s06001 
440.0000 09S00500D 
440.0000 O9SOl400 
450.0000 08SO2700 * 

450.0000 08801001 
450.0000 08SO1200 
460.0000 09SOO9DD 
470.0000 08SO5701 
470.0000 08803500 

u 
U 
U 
U 
U 
U 
u 
U 
U 
U 
U 
U 
U 
U 
U 
UJ 
U 
U 
U 
U 
U 
U 
IJ 
U 
U 
UJ 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

group relative to group bks: 

group relative to group bks: 
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U 470.0000 08s04500 
U 470.0000 08SOS5Dl +rl 
U 480.0000 09SOllOO 
U 510.0000 08SO44OO 
U 580.0000 09SOO700 
U 800.0000 08SOO900 
U 820.0000 08SO5601 
U 820.0000 08SOO9OOD 
U 1000.0000 08SO5901 
U llOO.OOOD O8SO3400 
U 1400.0000 08SO58Ol 
U 15OO.OOOO 08906700 

_____-____________------------------------------------------------ 
DIBENZ(A,H)ANTHRACENE in W/KC 

_____--_--_-_-----_----------- 

3s *t** . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
bkS . - . . . . . . . . . . 

groupl: 3s 
min, median, max, Ml/tot : 10.0000 u 390.0000 u 
group2: bks 
min, median, max, Ml/tot : 340.0000 u 350.0000 u 

z-p> Different popUiatiOnS at alpha > 0.95 
Different Detection Limits 

Outside values test group relative to background group bks 
______________---_----------------------------- m---m-- 

loucut = 317.5000 
lq = 340.0000 U 
median = 350.0000 u 
uq = 355.0000 u 
hicut = 3T1.5000 

Louer outside values in test group relative to group bks: 
U 10.0000 09SO2000 
J 49.0000 08SO28OOD 
J 50.0000 08504300 
J 59.0000 08SO38OOD 
J 70.0000 08SO3800 
J 85.0000 08SO5301 
J 280.0000 08505701 

1500.0000 u 81 / 87 

380.0000 U 15 / 15 

.c-$ 

Upper 
UJ 
U 
U 
U 
U 
U 
U 
u 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
UJ 
UJ 
U 
U 
U 
U 
U 
u 

outside values in test group relative to group bks: 
380.0000 09SO2400 
380.0000 D8SO1400 
380.0000 OSSO2300 
380.0000 09302300 
380.0000 D9SO1500 
380.0000 08806301 
380.0000 OSs06301D 
380.0000 08SO2400 
390.0000 OBSOZZOO 
390,DDOO 08505401 
390.0000 08SO4000 
390.0000 08s01600 
390.0000 09SO2700 
400.0000 08sO51OOD 
400.0000 08SO2100 
400.0000 08SOllOO 
400.0000 08804600 
400.0000 08SO5200 
400.0000 08S02800 
4DD.OOOD 08SO29OD 
400.0000 08503900 
410.0000 08SOl700 
420.0000 09502500 
420.0000 08S01000 t 
420.0000 08SO3700 
420.0000 Q8S05100 
420.0000 08SOl800 
430.0000 08SO3300 
430.0000 08SO5000 
430.0000 08504900 
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U 
UJ 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

430.0000 08SO1500 
440.0000 09s00500 
440.0000 08s06001 
440.0000 08SO4800 
440.0000 09S00500D 
440.0000 09s01400 
450.0000 08SO2700 
450.0000 08801001 
450.0000 08SOl200 
460.0000 09SOO900 
470.0000 08503500 
470.0000 08SO4500 
470.0000 08505501 
480.0000 09SOllOO 
510.0000 08504400 
580.0000 09SOO700 
8OO.OOOD 08SOO900 
820.0000 08905601 
820.0000 08SOO9ODD 

1000.0000 08s05901 
1100.0000 08503400 
1400.0000 08SO5801 
1500.0000 08SO4700 

_______________--------------------------------------------------- 
DICAMBA in UG/KG 

______________---_--__________ 

3s * . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
bks . . . . . . . . . 

groupl: 3s 
min, median, max, Ml/tot : 
group2: bks 

2.6000 U 3.2000 UJ 85.0000 J 

min, median, max, Ml/tot : 10.0000 u 11.0000 u 
>>z Different populations at alpha > 0.95 

Different Detection Limits 
Outside values test group relative to background group bks 
_______________-_-_----------------------------------- 

22.0000 u 

loucut = -3.2500 
Lq = 11.0000 u 
median = 11.0000 u 
uq = 20.5000 U 
hicut = 34.7500 

Louer outside values in test group relative to group bks: 
-cc NONE FWND>> 

Upper outside values in test group relative to group bks: 
J 85.0000 09s03001 

_____________.-___------------------------------------------------ 
DIECDRIN in UG/KG 

_____________-______---------- 

ss t*tt*t*tttt**t~ - .*....~.t.~~...**...~**.*********.~. 

bks * . . . . . . . . . . 
groupl: 3s 
min, median, max, bdl/tot : 0.1500 J 3.9500 u 
group2: bks 
min, median, max, bdl/tot : 3.3000 u 3.5000 u 

no evidence of different populations at alpha=.95 
Outside values test group relative to background group bks 
__________-_-___-_--____________________-------------- 

440.0000 u 

95.0000 

Loucut q 3.0250 
4 3.4000 u 
median 1 3.5000 u 

= 
2cut = 

3.6500 U 
4.0250 

Lover outside values i.ti test 
J 0.1500 09sO3601 
J 0.1800 09SO1600 
J 0.2800 09SOl900 
J 0.2900 08sO5701 

group relative to group bks: 
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J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 

0.3300 08505301 
0.4700 09SO1200 0.5400 09SO180OD 

f-"-Y* 
0.5700 09SOl800 
0.6900 08SOSlDOD 
0.7000 08sOlOOO 
0.8300 08SO4000 
0.9900 09S01500 
1.1000 09502901 
1.2000 08503300 
1.3000 08001001 
1.4000 08s01100 
1.5000 08500900 
1.7000 08SO1800 
1.7000 08SO5801 
1.9000 08SO2200 
2.0000 08SO5601 
2.1000 09so3301 
2.1000 09SO2400 
2.5000 08305901 
2.6000 08SO5501 

Upper outside values in test group relative to group bks: 
U 
U 
U 
U 
IJ 
U 
U 
U 
U 
U 
U 
U 
U 
U 
u 

J 
J 
J 
U 
U 
J 
J 
J 
J 
J 
J 
U 
J 
U 
J 
U 

J 
J 
U 
U 
D 
U 
U 
U 
U 

- 4.1000 08SO3800 
4.2000 08SO5100 
4.2000 08SO3700 
4.2000 09502500 
4.2000 08S03800D 
4.3000 08SO49DO 
4.4000 08SO4800 
4.4000 08SO4300 
4.4000 08SO2700 
4.4000 08SO6DOl 
4.4000 09s01400 
4.6000 09SOO900 
4.7000 08504500 
4.7000 08SO3500 
4.9000 09803201 
5.1000 08SO2000 
5.3000 08502100 
6.2000 08SO1900 
6.5000 08SO1400 
7.4000 09SOO800 
8.6000 08505000 
9.0000 08501200 
9.1000 09sO17OD 

10.0000 08SO2500 
11.0000 09s03001 
12.0000 08SOO9000 
14.0000 09803401 
15.0000 OBS04700 
17.0000 09s03101 
19.0000 08502300 
20.0000 08506301 
22.0000 08sO1500 
23.0000 08504100 
24.0000 08S06301D 
26.0000 08SO3400 
35.0000 08503100 
39.0000 08sO1600 
91.0000 08SO4400 
95.0000 09s01100 

lZD.ODOO 09SOD700 
440.0000 09s00500 
440.0000 09SOOSOOD 

_---*------------------ -__-_--___----______----------------------- 
DINOSEB in UC/KG 

_-_-----_____--__------------- 
z”---~~ 

3s l **.....................*..*.....*** *.. .**** 
bks . . . . . . . . 
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groupl: 3s 
min, median, maX, Ml/tot : 2.8000 U 6.1000 U 320.0000 J 71 / 87 
group2: bks 
min, madian, max, Ml/tot : 10.0000 u 11.0000 u 

>a> Different populations at alpha > 0.95 
Different Detection Limits 

Outside values test group relative to background group bks 
____-__--____-____------------------------------------ 

loucut = -3.2500 
lq = 11.0000 u 
median = 11.0000 U 

0 
FLIt = 

20.5000 U 
34.7500 

Lower outside values in test group relative to group bks: 
<< NONE FOUND>, 

Upper outside values in test group relative to group bks: 
J 36.0000 08SO4400 

40.0000 09s0050OD 
J 240.0000 08SO3100 
J 320.0000 09SO2500 

22.0000 u 15 / 15 

* 

___________-_--__-_-____________________-------------------------- 
ENDOSULFAN I in UG/KG 

__________-___--_------------- 

3s ***. . . . . ..I. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

bks . . . . . . . . . . . . 
groupl: 3s 
min. median. max. Ml/tot : 0.4100 J 2.0500 U 230.0000 u 911 96 
group2: bks . 
min, median, max, ML/tot : 1.7000 u 

a>> Different populations at alpha > 0.95 
Different Detection Limits 

1.8000 U 8.7000 U 15 / 15 

Outside values test group relative to background group bks 
___________-_-_____----------------------------------- 

loucut = 1.7250 
Lq = 1.8DOO u 
median = 1.8000 U 
uq = 1.8500 U 
hicut q 1.9250 

Louer outside values in test 
J 0.4100 08SO2200 
J 0.5000 08SO46OD 
J 0.5800 08904900 
J 0.7300 08SO1200 
J 1.2000 08SO4300 
U 1.7000 08801001 

Upper outside values in test 
U 2.0000 08SOllOO 
U 2.0000 08504000 
U 2.0000 OPSO2400 
U 2.0000 09SO2700 
U 2.0000 08SO5401 
U 2.0000 09SO2901 
U 2.0000 D8SO2400 

group relative to group bks: 

group relative to group bks: 

2.0000 08S028DOD 
2.0000 OPS02901D 
2.0000 09SO2300 
2.0000 09so3501 
2.1000 08SO3800 
2.1000 08SO1700 
2.1000 08S05100D 
2.1000 08SO3900 
2.1000 08905200 
2.1000 08SO2800 
2.1000 08SO2900 
2.2000 08SOlOOO 
2.2000 08SO5100 
2.2000 09S01400 
2.2000 08803700 
2.2000 085038000 
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U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

2.2000 09SO2500 
2.2000 08so3300 
2.2000 08SO6001 
2.2000 08SO18OD 
2.3000 OBSO4800 
2.3000 08302700 
2.4000 08805701 
2.4000 08S03fOO 
2.4000 09SOO900 
2.4000 08SO4500 
2.4000 08SO5501 
2.5000 09503201 
2.6000 O&S4400 
3.8000 09SOO800 
3.9000 09SO3001 
3.9000 09503101 
4.1000 08SOO900 
4.2000 08805601 
4.2000 08SOO9OOD 
4.4000 08SOSOOO 
5.2000 08SO5901 
5.3000 09so3301 
5.6000 08SO3400 
7.4000 08505801 
7.7000 08SO4700 
9.4000 08SO2500 
9.8000 08SO2300 

10.0000 08s02100 
11.0000 08SO1500 
18.0000 08SO31OD 
20.0000 08s01600 
46.0000 09so3401 
49.0000 09SOl'lDO 
60.0000 09SO0700 

230.0000 09SOO500 
230.0000 09SDOSOOD f----k 

____________________---------------------------------------------- 
ENDOSULFAN II in UG/KC 

_________-__-_--_------------- 

3s ***-•... . . . ..-....................*...... * . . . . . . . . . . . . 
bks . . . . . ..* . . . . . 

groupl: 3s 
min, median, max, bdL/tot : 0.0980 J 4.0000 u 
group2: bks 
mln, median, max, bdl/tot : 3.3000 u 3.5000 u 

>>> Different populations at alpha > 0.95 
Different Detection Limits 

Outside values test group relative to background group bks 
________________-_------------------------------------ 

lowcut = 3.0250 
lq = 3.4000 u 
median = 3.5000 u 
uq = 3.6500 U 
hicut = 4.0250 

Louer outside values in test group relative to group bks: 
J 0.0980 09501600 
J 0.2400 08502200 
J 0.4300 08s01800 
J 0.9700 08SOlOOD 
J 1.1000 09SO2200 
J 1.2000 08505801 
J 1.6000 OBSO2100 
J 2.2000 09s01300 
J 2.4000 08SO2400 

Upper outside va\ues i-n test group relative to group bks: 
U 4.1000 08SO1700 
U 4.1000 08SO3800 
U 4.2000 08SO5100 
U 4.2000 08SD38ODD 

440.0000 U 84 / 96 

17.0000 u 15 / 15 

a,---% 
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U 

4.2000 09502500 
4.2000 08s03700 
4.2000 08S05701 
4.3000 08SO4900 
4.3000 08sO3300 
4.4000 08SO4300 
4.4000 08SO2700 
4.4000 08sO4800 
4.4000 09s01400 
4.4000 08SObOOl 
4.6000 08505501 
4.6000 09s00900 
4.7000 08SO3500 
4.7000 o8s04500 
4.9000 09SO3201 
5.1000 08SO4400 
5.9000 08s05601 
7.0000 09s01700 
7.4000 09SOO800 
7.5000 09s03001 
7.6000 09so3101 
8.0000 08SOO900 
8.2000 OBS00900D 
8.6000 08SOSOOO 

10.0000 09so3301 
10.0000 08SO5901 
11.0000 08SO3400 
15.0000 08SO4700 
18.0000 08SO2500 
19.0000 08502300 
22.0000 08SOlSOO 
35.0000 08SO3100 
39.0000 08s01600 
90.0000 09so3401 
95.0000 09s01100 

120.0000 09500700 
440.0000 09s00500 
440.0000 OQSOOSOOD 

_________________---..-...-.......-.--.-- _..-...-............~..-. 
ENDOSULFAN SULFATE in UC/KG 

_.._..___.__._-_._._.~~....... 

3s ***t-t.... * t . . . . . . . . . . . . . . . ..I............... ..*.. . . . 
bks . . . . . . . . . . . . . 

groupl: 3-s 
min, median, max, ML/tot : 0.2800 J 3.8000 U 440.0000 U 80 / 96 
group2: bks 
min, median, max. ML/tot : 3.3000 u 3.5000 u 17.0000 u 15 / 15 

no evidence of different populations at alpha=.95 
Outside values test group relative to background group bks 
_._._______....___..-.~.~............~.....~ . . . ..--... 
loucut = 3.0250 
Lq 
median 1 

3.4000 u 
3.5000 u 

uq = 3.6500 U 
hicut = 4.0250 

Lower outside values in test group relative to group bks: 
J 0.2800 09802700 
.I 0.7700 08SO38DOD 
J 0.8700 08303800 
J 1.0000 08SO5200 
J I.2000 09503001 
J 1.5000 08502800 
J 1.5000 08S0280DD 
J 1.7000 08s05601 
J 2.0000 08501200 
J 2.1000 08sO3700 
J 2.3000 08SO1500 
J 2.5000 08sO4400 
J 2.7000 08805801 
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upper outside values in test group relative to group bks: 
u 4.1000 08s01700 
UJ 
U 
U 
U 
U 
U 
U 
U 
IJ 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
J 
U 
U 
U 
U 

U 
U 
U 
u 
J 
lJ 
U 
U 
u 
u 
u 

4.2000 08S01000 
4.2000 oaso~aoo 
4.2000 09SO2500 
4.2000 oaso5100 
4.3000 OSSO4900 
4.3000 08503300 
4.4000 oaso6ool 
4.4000 O%so27oo 
4.4000 Oas048oo 
4.4000 08906300 
4.4000 09so14oo 
4.6000 o9soo9oo 
4.6000 08s05s01 
4.7000 oaso4500 
4.7000 o%so35oo 
4.7000 08305701 
4.9000 09SO3201 
7.4000 09SOO800 
7.6000 09so31o1 
8.1000 o%sOo9ooo 
8.6000 oaso5000 

10.0000 09so3301 
10.0000 08805901 
11.0000 08s03400 
11.0000 08500900 
15.0000 08504700 
18.0000 oaso2500 
19.0000 08802300 
20.0000 08s02100 
25.0000 08SO3100 
39.0000 08SO1600 
9o.oooo 09so34ol 
95.0000 09s01100 

120.0000 09s00700 
440.0000 09500500 
440.0000 09SOOSOOD 

____________________..~~.....~.~......~.~.....~~.....-.....-.--..- 

EMDRIN in UG/KG 
. .._....._.............-..~.-. 

3s ********........ . . . . . . . . . . . . . . . . . . . . . . . 
l *t *t-t m.ets *- 

- 

bks . . . . . . . . . . . . 
groupl: 3s 
min, median, max, Ml/tot : 0.0810 J 3.9500 u 
group2: bks 
min, median, max, Ml/tot : 3.3000 u 3.5000 u 

no evidence of different populations at alpha=.95 
Outside values test group relative to background group bks 
_.....__...._......_...................~........~..... 

Loucut = 3.0250 
Lq = 3.4000 u 
median = 3.5000 u 
uq = 3.6500 U 
hicut = 4.0250 

Louer outside values in test group relative to group bks: 
.I 0.0810 o9soiaooD 
J 0.2400 09SO2600 
J 0.2800 08503500 
J 0.5100 09SO2800 
J 0.5600 09SO2100 
J 0.6100 09solaoo 
J 0.7400 08S00900 
J 0.7400 09SO24oO 
J 0.7500 09SO27OO 
J. 0.8800 o%s03700 
J 1.0000 O%SOO9OOD 
J i.0000 oaso3000 
J 1.8000 oasoi600 
J 2.0000 09SO2901 



2.9000 09SO3001 

Upper outside values in test group relative to group bks: 
4.1000 08903800 U 

U 
UJ 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
J 
U 
U 
U 
U 
J 
J 

4.1000 00s01700 
4.2000 08S01000 
4.2000 08S038000 
4.2000 08S05100 
4.2000 08501800 
4.3000 oasw900 
4.3000 oaso3300 
4.4000 08506001 
4.4000 oaso1aoo 
4.4000 08SO2700 
4.4000 09s01400 
4.4000 08504300 
4.5000 09SO3201 
4.6000 USSO 
4.6000 09SOO900 
4.7000 00s04500 
5.1000 08504400 
5.2000 O%sO4600 
6.3000 OSSO5701 
6.7000 08S01200 
8.2000 OSSO5601 
8.5000 09s00000 
8.6000 oaso5ooo 
8.7000 09302500 

10.0000 00s05901 
10.0000 09503301 
ll.OOOD 08S03400 
11.0000 09s03101 
14.0000 oasosaoi 
15.0000 00s04700 
18.0000 00s02500 
19.0000 oas02300 
20.0000 00s02100 
22.0000 00s01500 
54.0000 09803401 
95.0000 09s01100 

120.0000 09s00700 
130.0000 oaso3ioo 
440.0000 09s00500 
440.0000 09S00500D 

. . . .._...._..__.._..~....~..............~........~..............-- 
ENDRIN ALDEHYDE in UC/KG 

. . . .._..._._...____...~......~ 

3s *t**tt**tt****** l * . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

bks . . . . . . . . . . . . . . 
groupl: 3s 
min. median, max, Ml/tot : 0.1100 J 3.7000 u 
gr oup2 : bks 
min, median, max, Ml/tot : 3.3000 u 3.5000 u 

no evidence of different populations at alpha=.95 
Outside values test group relative to backgrowd group bks 
. . .._._.___..__.........~......................~...... 

440.0000 u 63 / 

17.0000 u 15 / 

Loucut = 
lq = 
median = 

= 
zcut = 

Lover outs 
J 
J 
J 
J 
J 
J 
J 
J 

3.0250 
3.4000 u 
3.5000 u 
3.6500 U 
4.0250 

ide values in test 
0.1100 09501300 
0.2700 O%SO1700 
0.2700 08S02200 
0.2800 09SO2400 
0.3200 09SO2300 
0.3300 09502100 
0.3800 09S02800 
0.4500 08902600 

96 

.15 

group relative to group bks: 



J 0.4600 O%SO1400 
J 0.4700 08s06101 
J 0.5100 08501900 
J 0.5400 00s05501 
J 0.5500 oasoi300 
J 0.5900 08802700 
J 0.6800 00s04800 
J 0.7100 OSSO2900 
J 0.7200 00s02000 
J o.noo 00s06301 
J 0.8600 085063010 
J 0.9100 oasoi8oo 
J 0.9600 08S03500 
J i.0000 oasoiooo 
J 1.0000 00s02100 
J 1.2000 00s03400 
J 1.3000 09502500 
J 1.3000 00s02400 
J 1.4000 00s04900 
J 1.4000 oasoiioo 
J 1.4000 00s05401 
J 1.5000 08S00900 
J 1.6000 OSSO4300 

upper 
U 
U 
U 
U 
U 
U 
U 
U 
U 
u 
U 
U 
J 

U 
U 
U 
U 
U 
U 
U 
U 
U 
u 
U 
U 
U 
u 
U 
U 
U 
U 
U 

outside values in test group relative to group bks: 
4.1000 00s03000 
4.2000 08505100 
4.2000 08S038000 
4.2000 OSSO3700 
4.3000 00s03300 
4.4000 09501400 
4.4000 08506001 
4.6000 09SOO900 
4.7000 00s04500 
4.7000 08805701 
4.9000 09SO3201 
5.1000 oaso4400 
5.9000 08S00900D 
7.1000 00s01200 
7.4000 09s00000 
7.5000 09s03001 
7.6000 09503101 
8.2000 08SO5601 
8.6000 08505000 

10.0000 09so3301 
10.0000 08505901 
14.0000 00s05001 
15.0000 08504700 
18.0000 08502500 
19.0000 08S02300 
22.0000 08501500 
35.0000 00s03100 
39.0000 08S01600 
90.0000 09s03401 
95.0000 09s01100 

120.0000 09s00700 
440.0000 09500500 
440.0000 095005000 

. .._....._____..._._~~~.~..~...~~.~~..~~.~~...~~~.......~.....-..- 
ENDRtN KETONE in UG/KG 

. . . . . . . . . . . . .._.....-......~~~ 

I. 
3s t**t * . . . . . . . ..*... . ..*............................... 
bks . . . . . . . . . . . . 

groupl: 3s 
min, median, max. Ml/tot : 0.2000 J 
group2: bks 
min, median, max, ML/tot : 3.3000 u 

>>> Different poputations at alpha i. 0.95 
Different Detection Limits 

3.9000 u 440.0000 u 86 / 96 

3.5000 u 17.0000 u 15 / 15 

Outside values test group relative to background group bks 
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.- . . . . . . . . . . . . . ..-.. ..- . . . . . ..--.-..w..s......m....... 

lowcut = 3.0250 
lq = 3.4000 u 
median = 3.5000 u 
uq = 3.6500 U 
hicut = 4.0250 

Lower outside values in test group relative to group bks: 
J 0.2000 09802901 
J 0.3600 0%806301 
J 0.5100 08S063010 
J 0.6600 00s05901 
J 1.2000 oaso54oi 
J 1.4000 09s03001 
J 2.6000 08105801 

upper 
U 
U 
UJ 
U 
U 
U 
U 
U 
U 
U 
lJ 
U 
U 
U 
U 
U 
U 
U 
U 
u 

outside values in test group relative to group bks: 
4.1000 00s01700 
4.1000 oaso3aoo 
4.2000 08Stl1000 
4.2000 09802500 
4.2000 OSS03700 
4.2000 08S05100 
4.2000 08503800D 
4.2000 08S01800 
4.3000 00s03300 
4.4000 08S06001 
4.4000 00s04300 
4.4000 09s01400' 
4.4000 08SO2700 
4.4000 00s04000 
4.6000 08SO5501 
4.6000 09SOO900 
4.7000 08803500 
4.7000 08805701 
4.7000 08804500 
4.9000 09803201 
5.1000 00s04400 
7.4000 09s00000 
7.6000 09SO3101 
8.2000 08S05601 
8.6000 oaso5ooo 

10.0000 09503301 
11.0000 08303400 
15.0000 00s04700 
10.0000.00s02500 
19.0000 oaso2300 
20.0000 00s02100 
22.0000 08S01500 
35.0000 00s03100 
39.0000 oasol6oo 
90.0000 09S03401 
95.0000 09s01100 

120.0000 09500700 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

440.0000 09s00500 
440.0000 o9soo5ooD 

FLUORANTHENE in UG/KG 
__..-_..-...a....-............ 

3s *****t**,tt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . **cm.* 

bks . . . . . . . . . . . . . 
groupl: 3s 
min, median, max, ML/tot : 10.0000 u 
group2: bks 
min, median, max, ML/tot : 340.0000 u 

a>> Different populations at alpha > 0.95 
Different Detection Limits 

370.0000 u 2600.0000 

350.0000 u 380.0000 u 

Outside values test group relative to background group bks 
.--.......-............ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

loucut = 317.5000 
lq = 340.0000 u 
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median = 350.0000 u 
uq = 355.0000 u 
hicut = 377.5000 

Lower outside values in test 
U 10.0000 09SO2000 
J 25.0000 00s02200 
J 30.0000 09sO2700 
J 50.0000 08501500 
J 51.0000 oasof401 
J 58.0000 08s02600 
J 59.0000 o%so49oo 
J 61.0000 08503500 
J 69.0000 08SO2700 
J 7a.0000 00s00900 
J 81.0000 08505200 
J 86.0000 08S03600 
J 80.0000 08s05601 
J 100.0000 00s04400 
J 110.0000 08505501 
J 120.0000 08S04800 
J 160.0000 085016OO 
J 170.0000 08502800 

group relative to group bks: 

J 200.0000 08S02800D 
J 260.0000 08S01100 

Upper outside values in test group relative to group bks: 
380.0000 09SO2400 UJ 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
UJ 
U 
U 
U 
U 
U 
U 
UJ 
U 
U 
U 
U 
U 
U 
U 
U 

380.0000 00s01400 
380.0000 08S02300 
380.0000 09SO2300 
380.0000 08302400 
380.0000 09s01500 
380.0000 08S06301D 
380.0000 08S06301 
390.0000 00s04000 
400.0000 08503900 
400.0000 08S051000 
400.0000 08304600 
400.0000 08502100 
400.0000 08802900 
410.0000 08501700 
420.0000 09502500 
420.0000 08S05100 
420.0000 08501000 
420.0000 00s03700 
420.0000 08S01800 
430.0000 08503300 
430.0000 00s05000 
440.0000 09s00500 
440.0000 08SO6001 
440.0000 09s01400 
440.0000 09500500D 
450.0000 00e01001 
450.0000 oasol200 
460.0000 09SDO900 
470.0000 00s04500 
480.0000 09s01100 
540.0000 08503800 
570.0000 08304300 
580.0000 09s00700 
610.0000 oas03aooD 
700.0000 00s05301 
820.0000 oasoo9ooo 

i000.0000 oaso5901 
1100.0000 00s03400 
1400.0000 oaso5aoi 
1500.0000 00s04700 
2600.0000 OSSO5701 

.f-%. _._._...-...-.--.........................-.-..........-..........- 
HEPTACHLOR in UC/KG 

. .._..-......--..........e.e.. 
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3s a*. t * . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
bks . . . . . . . . . . . 

groupl: 3s 
min, median, max, ML/tot : 0.1200 J 2.osoo u 680.0000 D Pli 96 
group2: bks 
min, median, max, Ml/tot : 1.7000 u 1.8000 u a.7000 u 15 / 15 

Z-P> Different populations at alpha > 0.95 
Different Detection Limits 

Outside values test group relative to backgroti group bks 
. . . . . . . . . ..~......~.~.~...~~.......~.~...........~.... 
Lowcut = 1.7250 
lq = i.8000 u 
median = l.aooo u 

:: 
zcut = 

1.8500 u 
1.9250 

Lower outside values in test group relative to group bks: 
J 0.1200 09503201 
J 0.2300 00s05301 
J 1.1000 09503101 
UJ 1.7000 08801001 
U l.MOO 00s01200 

Upper outside values in test group relative to group bks: 
U' 
U 
U 
U 
U 
U 
U 
U 
U 

2.0000 oaso2200 
2.0000 00s01100 
2.0000 00s04000 
2.0000 08S02800D 
2.0000 09SO2700 
2.0000 08S02400 
2.0000 09SO2901 
2.0000 08S04600 
2.0000 00s05401 
2.0000 09S02901D 
2.0000 09SO2400 
2.0000 09SO2300 
2.0000 09s03501 
2.1000 00s01700 
2.1000 08S05100D 
2.1000 00s05200 
2.1000 08S03900 
2.1000 OSSO2900 
2.1000 00s03000 
2.1000 00s02000 
2.2000 00s01000 
2.2000 00s05100 
2.2000 08S03800D 
2.2000 08804900 
2.2000 00s03700 
2.2000 00s04300 
2.2000 09502500 
2.2000 00s03300 
2.2000 09501400 
2.2000 08506001 
2.2000 oasoiaoo 
2.3000 08S04800 
2.3000 08s02700 
2.3000 09S03001 
2.4000 08805701 
2.4000 OBSO3500 
2.4000 08505501 
2.4000 08104500 
2.4000 09SOO900 
2.6000 08S04400 
3.8000 09s00800 
4.1000 oasoo9oo 
4.2000 08s05601 
4.2000 08S00900D 
4.4000 00s05000 
5.2000 08805901 
5.3000 09so3301 
5.6000 OSSO3400 
7.4000 oasosaoi 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
UJ 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
J 
U 
U 
U 
U 
U 
U 
U 
U 
U 

U 
U 
U 
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U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
D 

7.7000 O%s%4700 
9.4000 00s02500 
9.8000 oaso2300 

10.0000 08502100 
14.0000 08501500 
20.0000 08501600 
46.0000 09SO3401 
49.0000 09501100 
60.0000 09SOO700 

230.0000 09s00500 
~0.0000 09s0050OD 
680.0000 08503100 

. . . ..e. ..-...--. .-.-...- -...~..~..~.~...-...-..~..~...~.~....~~... 

HEPTACHLOR EPOXIOE in UG/KG 
. - . . . . . .-.-......... -...--..a. 

3s *+******,t**t~* * . . . . . . . . . . . . . . . . . . . ..m..... tt****t***-•- 

bks . . . . . . . . . . . .I . 
groupl: 3s 
min, median, max, Ml/tot : 0.0520 J 2.0000 u 230.0000 0 
group2: bks 
min, median, max. Ml/tot : 1.7000 u 1.8000 u a.7000 u 

no evidence of different populations at alpha=.95 
Outside values test group relative to background group bks 
_._..-............ . . ..-..........................-.... 

lowcut = 1.7250 
Lq = 1.8000 u 
median = 1.8000 u 
uq = 1.8500 u 
hicut = 1.9250 

Lower outside values in test group relative to group bks: 
J 0.0520 09s01500 
J 0.0810 09s01300 
J 0.1000 09s01700 
J 0.1200 085028000 
J 0.1400 08502800 
J 0.2200 08S02900 
J 0.2300 08S06301 
J 0.2300 09S00900 
J 0.2400 09s00000 
J 0.2400 08905601 
J 0.2400 08SO5501 
J 0.2700 08s06301D 
J 0.3400 09S02800 
J 0.4800 09SO3601 
J 0.5400 00s05000 
J 0.6000 08SOO900 
J 0.6800 08504300 
J 1.1000 08502500 
J 1.1000 08S00900D 
J 1.4000 00s05001 
J 1.4000 oaso4800 
J 1.5000 00s01200 
J 1.6000 08S03400 
u 1.7000 08801001 
J 1.7000 09SO2200 

upper outside values in test group relative to group bks: 
U 2.0000 08S04000 
U 2.0000 09SO2901 
U 2.0000 08502400 
U 2.0000 08SO4600 
U 2.0000 08501100 
U 2.0000 09SO2700 
U 2.0000 09S02901D 
U 2.0000 09803501 
U 2.0000 aaso2200 

2.0000 09SO2100 
U 2.1000 00s03000 
U 2.1000 08S05100D 
U 2.1000 00s05200 
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U r 
UJ 
u 
U 
U 
U 
U 
u 
U 
U 
U 
U 
U 
U 
J 

U 

U 
U 

U 

U 
U 

u 

J 
u 
U 
J 
u 
u 

2.1000 08SOl700 
2.2000 08SOlOOO 
2.2000 08505100 
2.2000 08SO6001 
2.2000 08SO4900 
2 -2000 08so3700 
2.2000 08sO38OOD 
2.2000 08SO3300 
2.2000 08SOl800 
2.2000 09s01400 
2.3000 08SO2700 
2.4000 08SO4500 
2.4000 08105701 
2.5000 09SO3201 
3.0000 09SO3lOl 
3.8000 08S03500 
3.9000 09s03001 
3.9000 09SO2400 
5.2000 08Sos901 
5.3000 09so3301 
5.4000 09s02300 
7.7000 08SO4700 
7.9000 08503900 
9.7000 08SOS401 
9.8000 08502300 

lo.0000 08SO2100 
11.0000 08504400 
11.0000 08SOl500 
20.0000 08SOl600 
27.0000 09SO2500 
29.0000 09803401 
49.0000 09s01100 
60.0000 09SO0700 

T30.0000 08SO3100 
230.0000 09SOO500 
230.0000 09S00500D 

__________________-_---------------------------------------------- 
INDEN0(1,2,3-CDIPYRENE in UC/KG 

__________-_----_------------- 

3s ******. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..*...... 
bks . . . . . . . . . . . 

groupl: 3s 
min, median, max, bdl/tot : 10.0000 u 380.0000 U 
group2: bks 
min. median, max, bdl/tot : 340.0000 u 350.0000 u 

a>> Different populations at alpha > 0.95 
Different Detection Limits 

Outside values test group relative to background group bks 
_____-_-____--_-_--_---------------------------------- 

loucut = 317.5000 
Iq = 340 .oooo u 
median = 350.0000 U 
w = 355.0000 u 
hicut = 377.5000 

Louer outside values in test group relative to group bks: 
U 10.0000 09SO2000 
J 38.0000 08305200 
J 58.0000 08SO4800 
J 61.0000 08SO2800 
J 87.0000 08502700 
J 120.0000 08SOllOO 
J 130.0000 08SO28000 
J 150.0000 08s01600 
J 160.0000 08505301 
J 200.0000 08SO4300 
J 240.0000 08S03800D 
J 270.0000 08SO3800 

Upper outside values in test group relative to group bks: 
UJ 380.0000 09902400 
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U 
u 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
UJ 
U 
U 
U 
U 
U 
u 
U 
U 
UJ 
U 
U 
u 
U 
U 
U 
J 
U 
U 
u 
U 
u 
U 
u 
U 
U 
U 
u 
U 
U 

380.0000 08SO2300 
380.0000 08SOl400 
380.0000 09102300 
380.0000 09501500 
380.0000 08SO2400 
380.0000 08506301 
380.0000 08SO6301D 
390.0000 08SO5401 
390.0000 o8s04000 
390.0000 09502700 
390.0000 08SO2200 
400.0000 08503900 
400.0000 08SO4600 
400.0000 08SOSlOOD 
400.0000 08102900 
400.0000 08SO2100 
410.0000 08SOlMO 
420.0000 09302500 
420.0000 08SO5100 
420.0000 08501800 
420.0000 08SOlOOO 
420.0000 08SO3700 
430.0000 08SO4900 
430.0000 08SO1500 
430.0000 08SO5000 
430 .OOOO 08SO3300 
440.0000 09s00500 
440.0000 09SO1400 
440.0000 09SO05OOD 
440.0000 08s06001 
450.0000 08SOl200 
450.0000 08001001 
460.0000 09SOO900 
460.0000 08305701 
470.0000 08504500 
470.0000 08SO5501 
470.0000 08SO3500 
480.0000 09S01100 
510.0000 08SO4400 
580.0000 09SOO700 
800.0000 08SOO900 
820.0000 08S00900D 
820.0000 08SO5601 

1000.0000 08SO5901 
1100.0000 08SO3400 
1400.0000 08505801 
1500.0000 08SO4700 

. . . .._............_.~....~.........~...~...~.......~............-. 
IRON in MG/KG 

. . .._.......~..-.....~........ 

3s l ************** tt****t*t l ************************* . . . 
bks * **t l t t l t **t* 

groupl: 3s 
min, median, max, Ml/tot : 19.1000 u 372.0000 6440.0000 J 7 / 95 

min, median, max, Ml/tot : 25.6000 J 357.0000 J 
no evidence of different populations at alpha=.95 
Outside values test group relative to background group bks 
_......._.........~......~..~.....................~... 

loucut = -131.2500 
lq = 235 -5000 
median = 357.0000 J 
uq = 480.0000 
hicut = 846.7500 

Louer outside values in test group relative to group bks: 
cc NONE FOUND>> 

Upper outside values in test group relative to group bks: 
909.0000 08SO4600 

J 962.0000 08SOl700 
967.0000 08SO4000 

group2: bks 
57!i.O000 J 0 / 15 
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J 
J 

J 
J 
J 

J 

J 

J 

J 

975.0000 09sO2700 
982.0000 08501800 

1000.0000 08SO5601 
1140.0000 08SO2300 
1140.0000 08504500 
1170.0000 08SO4700 
1230.0000 08SOl200 
1260.0000 08SO5801 
1390.0000 08504400 
1520.0000 08SO2800 
1630.0000 09s00700 
1690.0000 08SO2100 
1780.0000 08SO5901 
2050.0000 08SO4100 
2120.0000 08SO2500 
2230.0000 08SO3500 
2570.0000 08SOl500 
2690.0000 08SO2900 
3090.0000 08504800 
4690.0000 08803400 
4740.0000 08SOO9OOD 
4760.0000 08S02800D 
6440.0000 08SOO900 

..___..___.....................~.....~.............~............-. 
LEAD in jdG/KG 

_....--....-.................. 

3s *lb* -******t****t**t*********************************** 

bks ** ** t* l *** * ** * 

groupl: 3s 
min, median, max, ML/tot : 0.6200 J . 18.6000 
group2: bks 
min. median, max, Ml/tot : 1.1000 J 6.2000 

>>> Different populations at alpha z- 0.95 
Group 3s Higher 

Outside values test group relative to background group bks 
. . .._...___........_......~..........................- 

902.0000 2/ 95 

23.2000 o/ 15 

Loucut = -7.0000 
Iq = 2.6000 
median = 6.2000 
uq = 9.0000 
hicut = 18.6000 

Louer outside values in test 
<< NONE FOUND>> 

Upper outside values in test 
J 18.7000 09SOOSOO 

19.9000 b9S03401 
19.9000 08506001 
20.6000 08SO4400 
21.5000 08SO4900 
21.6000 08SOl400 

group relative to group bks: 

group relative to group bks: 

J 
U 
J 

J 
J 

J 

J 
J 

22.8000 08SO63OlD 
23.2000 08SO2700 
23.4000 08SO3300 
23.6000 08SO3700 
23.9000 09SOO600 
24.3000 08501300 
24.6000 09S00500D 
25.0000 09SO2400 
25.2000 08s01600 
26.3000 08SO2200 
37.1000 08502600 
37.3000 08SOllOO 
40.1000 08sO4100 
40.7000 08SO4500 
43.2000 08sO3600 
43.6000 08SOlOOO 
43.7000 09sO2300 
44.7000 09s03101 
45.2000 09SO2200 
47.6000 09SOO700 



50.1000 09s03001 
53.7000 08501800 
66.7000 08SOlSOO 
72.8000 08S04800 
81.6000 08SO2?00 
83.0000 08SO5501 

121.0000 08sO3500 
144.0000 08SO56Ol 
156.0000 08501200 
163.0000 08SO4700 
190.0000 08s03400 
268.0000 08SO59Ol 
289.0000 08SO2300 
337.0000 08SOO900 

J 344.0000 08SO2800 
353.0000 08SOO9OOD 

J 379.0000 08SO28OOD 
400.0000 08SOl700 

J 408.0000 08802900 
541.0000 08S02500 
902.0000 08SO5801 

.___..._......-... . . . . . . . . . . . . . . . . .._.....~.............~.......... 
NCPA in UG/KG 

_.....m... . . . . . . . . . . . . . ..I.... 

3s .*...... * .*... t I** . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
bks . . . . . . . . . . . 

groupl: 3s 
min, median, max, bdL/tot : 220.0000 u 4800.0000 U 
group2: bks 
min, median, max, bdL/tot : 5300.0000 u 10000.0000 u 

a>> Different populations at atpha > 0.95 
Different Detection Limits 

Outside vaLues test group relative to background group bks 
_..........-...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
loucut = -16250.0000 
lq = 5500.0000 u 
median = 10000.0000 u 
w = 20000.0000 u 
hicut = 41750.0000 

Lower outside values in test group relative to group bks: 
<< NONE FOUND>> 
upper outside values in test group relative to group bks: 
J 67000.0000 09SO3001 

67000.0000 J 80 / 87 

45000.0000 u 15 / 15 

__..__.....................~....~...~..~.~......~..~~...~....~...~ 
HCPP in UG/KG 

. . . . . . . . . . . . . . .._.....~~~..... 

3s *..........,..*.*.** .*:.. *....*..*... ..****.** 
bks . . . . . . . . . . . 

groupl: 3s 
min, median, max, bdl/tot : 310.0000 u 6900.0000 U 99000.0000 J 69 / 87 
group2: bks 
min, median, max, Ml/tot : 5300.0000 u 10000.0000 u 45000.0000 u 15 / 15 

no evidence of different populations at alpha=.95 
Outside values test group relative to background group bks 
. . . . .._......._.......................-............... 
lowcut = -16250.0000 
lq = 5500.0000 u 
median = 10000.0000 u 
uq = 20000.0000 U 
hicut = 41750.0000 

Louer outside values in test group relative to group bks: 
<-c NONE FOUND*> 

Upper outside values in test group relative to group bks: 
U 44000.0000 08s04400 
U 57000.0000 09SO2500 f--Y 
J 62000.0000 09SOl500 
DJ 77000.0000 09S0l400 
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J 99000.0000 08SO4900 

_...--................ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..~.......~ 
HAGWESIUH in MC/KG 

. . . . . ..-........_.....eme.e... 

bkS ** ** l ** l * c ** * 

3s . . . . . . . . . . . . ..I...................................... 
groupl: 3s 
min, median, mx, Ml/tot : 
group& bks 

10.1000 u 176.0000 U 3080.0000 U 95 / 95 

min, median, max, Ml/tot : 6.5000 B 45.1000 8 
>a> Different populations at alpha > 0.95 

Different Detection Limits 
Outside values test group relative to background group bks 
. . . . . . . . . .._..........................~.........~..... 

loucut = -49.1730 
Lq = 33.8500 
median = 45.1000 B 
uq = 89.2000 
hicut = 172.2250 

Louer outside values in test group relative to group bks: 
(< NONE FOUND,> 

1330.0000 o/ 15 

Upper outside values in test group relative to group bks: 

U 
U 
U 
U 
U 
U 

176.0000 08SO4400 
176.0000 08sO4300 
179.0000 08SOlOOO 
187.0000 08SO3600 
221.0000 08s02800D 
223.0000 09SO3401 
229.0000 08505701 
232.0000 08SO2800 
286.0000 08SO5501 
287.0000 08SO2200 
302.0000 08SO5?00 
312.0000 08SOltOO 
329.0000 09SO3001 
351.0000 08SO4600 
376.0000 08SO3800 
417.0000 09s00700 
478.0000 08SO3700 
481.0000 08S038DOD 
485.0000 08SO5000 
487.0000 08501100 
496.0000 08SO4100 
508.0000 08SO3900 
514.0000 08s05601 
521.0000 08501800 
529.0000 D8SOlSOO 
562.0000 09SO310! 
637.0000 09SO3301 
666.0000 08SO4800 
705.0000 083035OD 
735.0000 09SO3601 
804.0000 08S05lOOD 
919.0000 08804700 

1010.0000 08SO5901 
1110.0000 08902900 
1190.0000 08505801 
1200.0000 08302300 
1240.0000 08SO5100 
1540.0000 08SOO900 
1540.0000 085009OOD 
1620.0000 08SOl600 
1900.0000 09SOO600 
2230.0000 08sO3400 
2260.0000 08SO2500 
2280.0000 08SOl700 
2390.0000 09SO2700 
2390.0000 08s04000 
2610.0000 09SO2800 
3080.0000 09SO2600 

c-4-151 



. 

.._._...................-- . . . . - . . . . -....*.........- . . . . . . . . . . . ..-- 
MANGANESE in UC/KG -/--s, 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

bks * * ** I *tt* * l f 

3s l .******t.. ***********l**H**t*t* 
. . . . . . . . . . . . . . . . . . . 

groupl: 3s 
min, median, max, Ml/tot : 0.4900 u 13.3000 u 
grow: bks 
min, median, max, ML/tot : 0.3700 B 2.7000 6 

a>, Different populations at alpha > 0.95 
Group 3s Higher 

outside values test group relative to background group bks 
__________..._.................~...~~......... . . . . . . . . 

loucut = -3.8000 
lq = 1.6000 
median = 2.7000 B 

uq = 5.2000 
hicut = 10.6000 

Lower outside values in test group relative to group k&s: 
<c NONE FOUND,> 

Upper outside values in test group relative to group bks: 
10.8000 08503200 

J 11.2000 09S02200 
J 12.1000 09s01400 
J 12.7000 08501000 
U 12.9000 08506301 
U 13.3000 08805601 
U 13.5000 08SO5701 
U 13.9000 09SO3601 
V 14.sooo 09s03401 
U 15.1000 08505301 
J 15.6000 08SO2600 
U 16.1000 08S06301D 
J 16.9000 08SOl200 
J 18.5000 08501100 
U 20.1000 08SO5901 

22.4000 08503700 
u 22.6000 09SO3101 

24.0000 08504000 
24.6000 08504500 
24.7000 08SO38OOD 

J 24.8000 08502100 
25.8000 08SO3800 
26.9ODD 08SO3900 

J 27.0000 08SO2200 
J 27.7000 08sO2700 

31.3000 08SO2800 
33.2000 08504700 

J 33.4000 08s01600 
37.2000 08502800D 

J 37.9000 08SDl8DO 
41.6000 08505000 
43.7000 08SOSlOOD 
44.5000 08SO5200 

J 45.1000 09s00700 
45.4000 08$04100 
48.4000 08804900 
49.0000 08SOSlOO 
51.2000 08504400 

J 52.4000 08SOl500 
66.7000 08SO3500 

J 75.3000 08SO2300 
89.8000 08SO4600 
97.8000 DOS02800 

103.0000 09SO2600 
106.0000 08SO2900 
111.0000 09SO2700 
122.0000 08SO2500 
127.0000 08SO1700 
130.0000 08SOO9OOD 
131.0000 08504800 

414.0000 441 95 

12.5000 01 15 
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J 137.0000 09s00600 
J 146.0000 08s00900 

414.0000 08903400 

_~~~~~~~- __-_---_-_____-_-___------------------------------------- 
MERCURY in MC/KG 

__-_-_-_-___--______---------- 

bks 
3s 

.***..* . * 
t** . . . . . . . . . . l *t**t ** . . . . l *** *t***~*C*****~****+ 

groupl: 3s 
min, median, max, Ml/tot : 0.0400 UJ 0.0900 J 
group2: bks 
min, median, max, bdl/tot : 0.0100 u 

>m Different poputStiOnS at alpha > 0.95 
0.0200 s 

Group 3s Higher 
Outside values test group relative to background group bks 
_-__--__-_---_---_---------------------------- --es--*- 
Loucut = -0.0100 
lq 
median 1 

0.0200 U 
0.0200 s 

= 
zcut = 

0.0400 u 
D.0700 

Louer outside values in test group relative to group bks: 
CC NONE FOUND>> 

Umr outside values in test group relative to group bks: 
ui' 
UJ 
U 
U 
J 
J 
UJ 
UJ 
UJ 

0.0800 08sO5100 
0.0800 08SO4000 
0.0800 08303200 
0.08DO D9S02600 
0.0800 08s01400 
0.0800 08sO5501 
0.0900 08SD3800 
0.0900 08s05000 
0.0900 08503600 
0.0900 08s03000 
0.0900 08sO3300 
0.0900 08SD2800D 
0.0900 09500500 
0.0900 08902600 
0.0900 09SOO5OOD 
0.0900 09SDllOO 
0.1000 08S03800D 
0.1000 08SD4600 
0.1000 09s03101 
0.1000 09X12400 
0.1000 09SO14OD 
0.1000 08SOllOO 
0.1100 09SD3001 
0.1100 OBSO2300 
0.1100 08SO5601 
0.1200 08502800 
0.1200 08SO2700 
0.1300 09s01700 
0.1300 09SO2200 
0.1300 08SO1800 
0.1400 D8SO5901 
0.1400 08SO29DO 
0.1400 OBSO5401 
0.1600 08SOlOOO 
0.1600 08SO1700 
0.1700 08SO6301 
0.1800 08SO1600 
0.1800 09SOD700 
0.1900 08501900 
0.2000 08SO4800 
0.2000 08SO5801 
0.2100 08s02100 
0.2300 08SO3500 
0.2300 09'sO2500 
0.2700 09SO3301 
0.3000 08SO2500 

U 
u 
U 
J 
J 
J 
J 
UJ 
UJ 
U 
u 
J 
J 
U 
J 
J 
U 
J 
J 
J 
J 
U 
U 

J 
J 

J 
J 
J 
UJ 
U 
J 
UJ 
J 
J 
J 

1.7000 J 44 / 95 

0.0800 a/ 15 
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J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 

0.3400 08s063010 
0.3500 08503900 

f--x 0.3600 OBS049DO 
0.4700 OBSO4400 
0.4700 OBSOO9DO 
0.4800 OBSOO9OOD 
0.5100 OBSO4700 
0.5300 OBSO2200 
0.5800 OBSO1200 
0.6400 08104500 
0.7200 OBSO4300 
0.7700 08SD1500 
1.1000 OBSO3400 
1.7000 OBSO4100 

___e--m-em------ _--__-_____--____*__---------------*-------------- 

METHOXYCHLOR in UG/KG 
__________-------_------------ 

3s 
bks 

gtoupl: 3s 
min. median, max, ML/tot : 1.4000 J 20.5000 U 2300.0000 u 91 / 96 

t* t . -. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
. . . . . . . . . . . . . 

groip2: bks 
min, median, max, Ml/tot : 17.0000 u 18.0000 U 

Y>> Different populations at alpha > 0.95 
Different Detection Limits 

Outside values test group relative to background group bks 
____________------_-____________________-------------- 

loblcut = 17.2500 
Lq = 18.0000 U 
median = 18.0000 U 
w = 18.5000 U 

87.0000 U 15 / 15 

hi'cut = 19.2500 
Loner outside values in test group relative to group bks: 
J 1.4000 OBsO5301 
J 1.9000 09so3501 
J 2.2000 09SO3DOl 
J 7.6000 OBSOS601 
u 17.0000 OBBOlDDl 
u 17.0000 OBSO1200 

Upper outside values in test group relative to group bks: 
U 20.0000 08501100 
U 20.0000 08302200 
U 20.0000 OBSO4000 
U 20.0000 OPSO2300 
U 20.0000 09SO29OlD 
U 20.0000 09902400 
u 20.0000 OBSO24DO 
U 20.0000 08S02800D 
U 20.0000 O8SO5401 
U 20.0000 09902700 
U 20.0000 D9SD2901 
u 20.0000 OBSO4600 
U 21.0000 OBSO1700 
U 21.0000 OBSO2900 
U 21.0000 08503900 
u 21.0000 OBSDf20D 
U 21.0000 OBSO3800 
U 21.0000 DBSO2800 
U 21.0000 OBSO51OOD 
UJ 22.0000 OBSOlOOD 
U 22.0000 OBS03800D 
U 22.0000 09SO2500 
U 22.0000 DBSO5100 
U 22.0000 08504900 
U 22.0000 O8so3700 
U 22.0000 OBSO4300 
U 22.0000 O8so3300 
U 22.0000 09SO1400 
U 22.0000 08s06001 
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U 22.DDoo DasDlaDD 
U 23.~0~0 QasQ27QQ 
U 23.OQQQ Q8SO48QQ 
U 24.0000 Q9SQQ9QQ 
U 24.0000 Q8SQ45QQ 
U 24.0000 Q8SQSSQl 
U 24 .QQQQ Q8SQ35QQ 
U 25.0000 09503201 
U 26.0000 Q8SQ4400 
U 3a.0000 Q9SDQaQQ 
U 39.0000 09SQ3101 
U 4l.DQQQ QaSQQ9QQ 
U 42.0000 Q8SQQ9QQD 
U 44.0000 Q8SQ5QQQ 
U 52,QQQQ 08805901 
U 53.QQQQ 09503301 
U 56.QQQQ Q.SSQ34QQ 
U 74.0000 Q8SQ58Ql 
U 77.QQQQ QBSQ47QQ 
J 87.0000 Q&SQ5?Ql 
U 94.0000 Q8SQ25QQ 
U 98.QQQQ Q8SQ23QQ 
U lQQ.QQQQ Q8sQ21QQ 
U llD.QQDQ Q8SQlSQQ 
U 18D.DQQD Q8SQ3lDQ 
U 2QD.DDQQ Q8SQl6QQ 
U 46D.QDQQ Q9SQ34Ql 
U 49D.QQQD Q9SQllQQ 
u 6QQ.QQQQ Q9SQQ7QQ 
U 23QQ.QQQQ Q9SQQSOO 
U 23DQ.QQDQ Q9SDQSQDD 

_________-----_--_---------- ______-___-_-_-_-_--________ me-mm--a-- 

NICKEL in MG/KG 
_________-_--_-_-__-__________ 

3s ~.~_..t~~~.**Ct..**~.*********** l * *****a********* 

bks * * . . . . . . . 
groupl: 3s 
min, median, max, txll/tot : 0.2500 U 0.9400 J 
group2: bks 
min, median, max, ML/tot : 1.8000 u 1.9000 U 

>P> Different populations at alpha > 0.95 
Different Detection Limits 

9.3000 43 / 95 

2.2000 B 14 / 15 

Outside values test group relative to background group bks 
_____-_-- ________--____---_--____________________----- 

Loucut = 1.7500 
Lq = 1.9000 u 
median = 1.9DDO u 
w = 2.0000 U 
hi'cut = 2.1500 

Lower outside values in test group relative to group bks: 
U 0.2500 08506201 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
J 
U 
U 
U 
U 
U 
U 

0.2600 09SO16OQ 
0.2600 09sQ1900 
0.2600 Q9SOlQQQ 
Q.2600 09SQ2100 
0.2600 Q9SQtOOO 
0.2700 Q9SQ1200 
0.2700 08sO2QOQ 
0.2700 Q9SQ13QO 
0.2700 Q9SQ18QQ 
0.2700 Q8SQ4200 
0.2700 QPSO35Ql 
0.2700 09SQ2901D 
0.28DQ Q8SQ13QQ 
0.2900 D9SQlSQQ 
0.2900 09302901 
0.2900 Q8SQ19QQ 
0.3300 09802800 
0.3400 D9SQl4DD 
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U 
J 

U 

U 
U 
J 

0.3600 OSSQ3QQO 
0.3700 09500800 
0.3900 lWSQ17OQ f--x. 

0.4000 Q9sOQ9QQ 
0.4100 QSSQ61Ql 
0.4100 QSsQ14QO 
0.4200 Q9sQQ5QQ 
0.4400 09SQ3201 
0.4500 Q9SQ22QD 
0.6600 QSSQ5701 
0.4800 QPSQUQD 
0.5200 09SQQ6OQ 
0.5300 Q9SQ2fQO 
0.5300 Q9SQl8OQD 
0.5400 Q9SDllQQ 
0.5700 OWSQ36QQ 
0.6000 Q8SO26QQ 
616200 QSSQS3Ql 
Q.65QQ QSSQ38QQD 
0.6600 Q9SQQSQOD 
0.6800 OBSO240Q 
Q.RQQ QBSO3300 
0.8200 08SQStDQ 
0.8300 Q9SQ3601 
Q.8500 08SQ3200 
0.8700 08803700 
0.8800 Q8SQllOO 
0.9300 08SO3800 
0.9400 08SQ55Ql 
0.9400 Q8SQ27QQ 
l.DDOQ OSSO5100 
1.1000 Q8SOlSQQ 
1.1 ODD Q9SQ3401 
1.2000 08SQSlQDD 
1.2000 08S01600 
1.2000 08SO22QO 
1.2000 Q8SO6301 .t/7 
1.4000 09SQ2600 
1.4000 08SO63DlD 
1.4000 Q8SQlQDO 
1 .SOOO 09SO24QQ 
l.SDDD Q9SQ2700 
1.5000 08SO5601 
1.6000 Q8SQ3100 
1.6000 Daso1aoo 

Upper outside values in test group relative to group bks: 
J 2.2000 QSSD4QQO 
J 2.2000 08SD4100 
J 2.3000 09SO3OQl 
J 2.3000 08sQ3900 
J 2.3000 Q8SD28QDD 
J 2.5000 09SD31Ql 
.I 2.5000 08SO17DQ J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 

3.1000 08503500 
3.3000 Q8SQ5401 
3.8000 Q8SO2900 
3.9000 08SQ2100 
3.9000 QBSD4300 
4.3000 08305901 
4 -3000 08SD47QO 
4.4000 OSSQ48QQ 
4.5000 09803301 
5.4000 QSSD4400 
6.2000 08SQ58Ql 
7.0000 09500700 
8.1000 08SDO9QQ 
8.1000 OBSOD9ODD 
9.0000 08SQ34QQ 
9.3000 Q8SQ2SQD 
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PHENANTHRENE in UG/KG 
_____-__--_----_-------------- 

3s l *** . . . . . . . . . . . . . . ..*..................a........* 

bks . . . . . . . . . . . . . 
groupl: 3s 
min, median, max, Ml/tot : lQ.OOQQ U 39Q.QQQQ U 15OD.OQOO U 
group2: bks 
min, median, max, WL/tot : 34D.QQQD U 35D.QQOO U 38D.QQOD U 

>a> Different populations at alpha > 0.95 
Different Detection Limits 

Outside values test group relative to background group bks 
___________-_____-__---------------------------------- 
loucut = 317.5000 
Lq = 340.0000 U 
median = 35D.QQQO U 
uq = 355.0000 U 
hicut = 3T1.5000 

Louer outside values‘ in test group relative to group bks: 
U lQ.QQQO Q9SQ2QQQ 
J 40.0000 Q8SQ36OQ 
J 43.0000 QSSO38QOD 
J . 48.0000 08803800 
J 64.0000 QSSQ16QQ 
J SQ.QQOD Q8SDllOD 
J 13D.ODOQ QSSD5301 

Upper outside values in test 
UJ 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
UJ 
U 
U 
U 
U 
U 
U 
U 
U 
UJ 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

38O.QODD Q9SD24DQ 
38D.QQDO QSSD14QD 
38D.DOQQ 09SOlSQO 
38D.QDO'o 08802300 
38O.QQOO 09SD2300 
38D.QDOO QSSO63Ql 

group relative to group bks: 

38O.QOQQ QSSQ6301D 
380.OQOO QSSQ2400 
390.0000 QaSQ22QD 
390.0000 QSSQ54Ql 
390.0000 Q9SQ27OQ 
390.0000 QSSD4QQQ 
4QD.OODQ OSSD46DQ 
400.0000 08SD51OQD 
400.0000 QSSO2100 
400.0000 OSSO3900 
4QO.0000 QSSQ5200 
400.0000 QBSQ2800 
4OD.QQDD DSSD28QOD 
400.0000 Q88029OQ 
410.0000 OSSD17QD 
420.0000 09SQ2500 
420.0000 08SQSlDO 
42O.QDQQ OSSQ3?OQ 
420.0000 08SD1800 
42O.DODQ QSSOlQQQ 
430.0000 08503300 
430.0000 QSSOlSOO 
430.0000 QSSQ49QD 
43D.QQQD QSSD5QDQ 
44D.DOOQ 09SOQ500 
440.0000 OSSO6QOl 
440.0000 QPSOOSQQD 
440.0000 DPSO1400 
44Q.0000 QSSO48OQ 
440.0000 OSSD43QD 
450.0000 OSSQ12QO 
45D.DQOQ OSBQlOOl 
45Q.DOOQ 08SQ2700 
46D.QOOQ Q9SQQ9QQ 
4?O.QQQO CBSD35QQ 
470.0000 08sQ5701 
47Q.OQQQ Q8SQS501 
47O.QQDQ QSsQ4SQQ 
48Q.ODQQ Q9SQllQQ 
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SlO.QQDD QaSQ44OQ 
58Q.QQQQ 09SQO7QQ 
SQO.QOQO Q8SDO900 
82Q.OQQQ Q8SQ5601 
82O.OQOO QSSQO9QOO 

lQQD.QDOQ QSSQ59Ql 
llQQ.QOQQ OaSO34QD 
14QQ.QQDD QSSQSSQl 
l!jQO.DOQQ OSsD47QQ 

_--m--mm--- ____-___--_---_-_----------------- __-___-__--____--_-_- 

POTASSIUM in WG/KC 

3s‘ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..-...--...*. 
bks t* I . . . . . . . 

groupl: 3s 
min, median, max. ML/tot : 10.3000 U 40.4000 U 417.QQQQ U 95 / 95 
group2: bks 
min, median, max. Ml/tot : 68.5000 U 71.9000 U 79.9000 B 13 / 15 

>>> Different populations at alpha > 0.95 
Different Detection Limits 

Outside values test group relative to background group bks 
-mm-s----- -*-e-m __________*_____-___------------------ 

Loucut = 62.4000 
if4 
median f 

69.9000 U 
71.9000 U 

uq = 74.9000 U 
hicut = 82.4000 

Lower outside values in test group relative to group bks: 
u 10.3000 QSSQl3QO 
U lD.SQQQ QSSQbQQl 
U 12.7000 09SQl600 
U 13.4000 OaSO6101 
U 13.5000 Q9SD29Ol 
U 13.9000 Q9SQ29QlD 
u 14.2000 09SD1900 
U 15.4000 OaSO2QOQ 
U 16.3000 Q9SQl800 
u 17.0000 QSSQ3000 
U 17.1000 QSSDl9QD 
U 18.3000 08SO3600 
U 18.4000 Q88042QO 
u 18.7000 OSSQ5401 
U is.8000 09SQ21QO 
U 19.0000 Q9SOD800 
U 20.2000 09SOlOQO 
u 20.7000 08SD6201 
U 21.4000 QSSQ5301 
U 22.2000 OSSO3lOQ 
U 22.9000 09503201 
U 23.2000 Q9SQl2QQ 
u 23.3000 QSSD6301 
U 24.2000 OSSQ3300 
U 24.7000 09SDl4QD 
U 25.1000 Q9SQ35Ql 
U 26.0000 DaSD2aDOD 
U 27.6000 09SQQ900 
U 28.DQQD 09SO34Dl 
U 28.5000 09SOQ500 
U 29.0000 DSSQ63DlD 
U 29.3000 Q9SQ22QO 
U 3Q.OQQQ 09SQ2+00 
U 30.5000 09SOlSQDD 
U 30.6000 QSSQlOQD 
U 30.9000 Q9SO23QD 
U 32.7000 DSSQ5701 
U 33.5000 D9SDl700 
U 35.0000 Q8SQ26QQ 
U 35.7000 OSSQ2400 
U 35.9000 Q9SQ2QQO 
U 36.9000 QaSQ27QD 
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U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

37.5000 QSSQ32QD 
37.7000 Q8SDl4QD 
39.3000 OSSD52QQ 
39.9000 Q9SQQSOQD 
4Q.lQOO Q9SQllQD 
40.4000 QSSQ4300 
41.2000 08804500 
43.8000 Q9SQl3QO 
45.2000 QSSQ2200 
45.9000 QSSQ28QO 
46.2000 09SQ25QD 
48.2000 OSSQ49QQ 
48.4000 09SQ15DQ 
51.2000 Q8SO44QD 
52.lQQD 09SO3601 
55.4000 OSSQ2lQD 
56.4000 QSSQIIQQ 
56.6000 QSSQ38QD 
56.6000 Q9SQ3DQl 
60.4000 QSSQ4OQQ 

Upper outside values in test group relative to group bks: 
U 82.5000 QSSQ5lQQD 
U 92.9000 OSSO4100 
U 95.4000 09SO3301 
U 97.7000 QSSQ35QD 
U 103.0000 QSSQ380QD 
U llS.OOQQ DSSQ39QO 
U 122.OOQD QSSQISQO 
U 133.0000 08S04600 
U 142.DOQD OSSO1600 
U 144.0000 Daso580~ 
U 161.QODO QSsQ29QD 
U 17!j.QODD QSSD4800 
U 195.OODQ QSSQ55Ql 
U 2Q2.QDDO OSSQ2300 
U 251.DOOQ QSSO5901 
U 273.0000 OSSOO900 
U 284.0000 OSSQQ90QD 
U 296.0000 DSSD25QO 
U 303.DQOD 08SD17QD 
U 32l.QOQD QSSQ34QQ 
U 342.0000 09502700 
U 344.0000 Q9SOD600 
U 366.0000 OSSO4700 
U 373.0000 09SO2800 
U 417.0000 09S02600 

________________-___---------------------------------------------- 

PYRENE in UC/KG 
_______-_--_---_.__----------- 

3s **tt*t***** t **** l . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

bks . . . . . . . . . . . 
groupl: 3s 
min, median, max, Ml/tot : 10.0000 U 37O.DQDO U 26QQ.ODQQ 
group2: bks 
min, median, Mx, ML/tot : 340.0000 U 35O.QQDO U 38O.QODQ U 

no evidence of different populations at alpha=.95 
Outside values test group relative to background group bks 
__________--_------_____________________-------------- 

Loucut = 317.5000 
Lq = 340.0000 U 
median = 350.0000 U 
uq = 355.0000 U 
hicut = 377.5000 

Louer outside values in test group relative to group bks: 
U lO.QOQD 09SQ2ODQ 
J 36.0000 Q9SQlSQQ 
J 4O.QQQD Q9SQ27QQ 
J 42.0000 QSSQ2200 
J 46.0000 Q9SOllOO 
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J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 

5l.OQQQ QSSQ5401 
58.0000 QSSO35QO 
6l.QDOO D8SQ3600 
6l.QOQQ QSSOISQD 
67.0000 D8SQ5501 
7Q.QQQQ QSSQ44QQ 
71.QQOQ QBSQ49QQ 
?3.QQQQ QBSO26QQ 
78.DQQO Q9SOQ700 
83.0000 QSSQ52QO 

12Q.QOQO Q8SQ27QD 
14Q.QQQO DSSQ28QD 
140.QODQ QSSO4800 
lSQ.DDQQ QSSQ28QDD 
28O.QQQO Q8SQ16QO 
31Q.OQOQ 08SQO900 

Upper outside values in test group relative to group bks: 
380.0000 Q9SQ24QQ 
38Q.QQQO Q9SQ23QQ 

UJ 
U 
U 
U 
U 
U 
u 
U 
U 
U 
U 
U 
U 
U 
UJ 
U 
U 
U 
u 
U 
U 
UJ 
U 
U 
U 
U 
U 

38D.QQQQ QSSQl4QQ 
38O.QOQQ 08SO63DlD 
38O.QQQO QSSO23QO 
38D.QQQD Q8SQ63Ql 
38O.OQQO QSSQ24QQ 
39D.QDOO OSSD4QDO 
4QQ.OQQQ OSSQ21QO 
400.0000 DSSQ39QO 
4DO.OQQQ QSSQ46QQ 
4OD.OQDO Q8SDSlQQD 
4OQ.OOQO 08502900 
41D.QQDD 08SOlMO 
420.0000 Q9SO2500 
420.0000 QSSO3700 
420.0000 QSSQlSOQ 
420.0000 QSSQSlQO 
420.0000 QSSOlQOD 
43Q.QQQD 08903300 
430.DQQD QSSQSQOO 
440.0000 Q9SOQSOQ 
44D.0000 Q9SDOSDOD 
440.0000 08SD6QQl 
440.0000 09SOl4QO 
450.0000 QS%QlQQl 
45D.QDOO 08S01200 
450.0000 QSSO4300 
460.0000 Q9SOO900 
46O.DOQD QSSQ5301 
470.0000 OSSD45OQ 
500.0000 OSSQ38000 
58Q.QOOO OSSQ38OQ 
82O.QDOO 08SOOPOOD 
82O.DOQD QSsD56Ql 

1000.0000 QSsQ59Ql 
llQD.OQQQ OSSQ3400 
1400.0000 QSSOSSQI 
lSOO.DOQQ OSsD47OQ 
2600.0000 QSSO57Ql 

__________________-_---------------------------------------------- 
SELENIUM in MC/KG 

___.---_-----_-----_---------- 

bks . . ...*** 
3s . . . . . . . . . . . . . . . . . . ..**.-...........e.... *c.***** 

groupl: 3s 
min, median, max, ML/tot : 0.7300 U 
group2: bks 
min, median, max, ML/tot : 0.4000 UJ 

>>> Different populations at aLpha * 0.95 
Different Detection Limits 

1.0000 U 

0.4200 U 

5.5000 J a5 I 95 

0.5700 J II/ 15 

Outside values test group relative to background group bks 
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____-~-mm-me--s-v- _____---_-___---____________________ 

Lowcut = 0.3650 
Lq = 0.4100 U 
median = 0.4200 U 

= 
%ut = 

0.4400 u 
0.4850 

Louer outside values in test group relative to group bks: 
<< NQNE FOUND- 

Upper outside values in test group relative to group bks: 
0.7300 QSSQ6lQl 
0.7500 Q9SQ36Ql 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
u 
U 
U 
U 
U 
U 
U 
U 
U 
u 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

0.7600 QSSQ6201 
0.7800 OSSQ63QlD 
0.7800 QSSQ5301 
Q.ilQQQ 09S0290lD 
0.8100 Q9SO35Ql 
0.8300 OSSO6301 
0.8500 QSSQ54Ql 
0.8600 09SO29Ql 
0.8700 Q9SQl6QQ 
0.8700 Q9SO19QO 
0.8900 Q9SOlQOQ 
0.9000 Q9SQ2OQQ 
0.9000 08SQ2QQD 
0.9000 Q9SQltDD 
0.9000 Q9SOtlQO 
0.9100 09SQ2200 
0.9100 Q9SD18DD 
0.9100 Q9SDO6QD 
0.9200 QSSQ4200 
0.9200 08SQSSDl 
0.9200 09SDl3QD 
0.9300 QSSQ3lQO 
0.9300 Q9SQlSOQD 
0.9300 QSSQ36QQ 
0.9300 QSSQLlQD 
0.9400 QSSQ32QO 
0.9400 QSSO26QO 
0.9400 Q9SQl7QO 
0.9400 Q8SD6001 
0.9500 QSSD13QD 
D..%QQ QSSQ2500 
0.9600 Q9sQOSQQ 
0.9700 08S01900 
0.9700 098026DQ 
0.9800 Q9SQ2800 
0.9800 08S01400 
0.9800 QSSO3QQQ 
0.9900 09SQl500 
0.9900 QSSO24QD 
l.QDOO QSSO4000 
1.0000 OSSD3SdD 
1.0000 OSSDSQOO 
l.OQQD QSSQ23DQ 
l.QOQQ 08SO2200 
l.QOOD 08805200 
l.QOQQ Q9SQ2300 
l.OQQQ 09SQ2400 
l.QOQQ QSSQl600 
l.QOQD QSSO5701 
l.OQQQ DPSO34Ql 
I.0000 Q9SQ27QO 
l.QOQQ QSSOllQQ 
l.lOQQ QSSQ2800D 
l.lDQQ QSSQSIQQ 
I.1000 DSSD29QQ 
I.1000 QSSQ4900 
l.lOOQ QSSQ3300 
1 .lQOQ -Q8SOl7QQ 
l.lQQQ QSSO2800 
l.lQQQ Q9SOQSQO 
l.lQQQ Q8SO2100 
l.lQQO Q8SQ5lQQD 
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U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

U 
U 

U 
U 
U 

J 

l.lQOQ OSSQIOOO 
1.1000 OSSO38ODD 
I.1000 08303700 
1.1000 09SOl4QO 
1.1000 DSsQ27OQ 
l.lQQQ 09SO2SQD 
l.lQQQ 08SQ18DD 
l.lQQQ QSSD46QO 
t.lOQQ Q9SQ3201 
1.2000 OPSDDSQDD 
I.2000 09SQQ9QD 
1.2DQQ Q9SOllDO 
I.2000 QSSQltQO 
I.2000 QSSO3SQD 
I.2000 D8SD45QQ 
1.3QQQ Q8SO44QQ 
I.3000 D8SD4300 
1.3000 OSSQ39QQ 
I.4000 QSSD48QQ 
1.5000 Q9SQ3QQl 
I.6000 09SQ3lQl 
I.6000 OSSOISQQ 
1.7000 09SQO700 
1.8000 D8SQSbDl 
2.0000 QSSQS901 
2.9000 QSSOSSQI 
3.2000 08SQ09DDD 
3.4000 08SO3400 
4.2000 QSSOD900 
4.5000 QSSQ47QO 
S.SDDQ 09803301 

________________________________________----------.------.-------- 
SILVER in MC/KG 

____----------------- --_-_---- 

3s .-..*--....*.*....******. l * t***+********tC**~***** 

bks * l . . . . . . . . 

groupl: 3s 
min, median, max, ML/tot : 0.1500 U 0.4000 J 
group2: bks 
min, median, max, ML/tot : 0.4500 U 0.4700 u 

no evidence of different populations at aLpha=. 
Outside values test group relative to background group bks 
______._________________________________-------------- 

loucut = 0.4150 
Lq = 0.4600 U 
median = 0.4700 u 
w = 0.4900 U 

122.OQOQ J 42 / 95 

I.3000 B 13 / 15 

hi'cut = 0.5350 
Lower outside values in test group relative to group bks: 
U 0.1500 08S06201 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

0.1500 08S05301 
0.1500 09SD3601 
0.1600 09SD29OlD 
0.1600 09SDl6QD 
0.1600 D9SQ3501 
0.1600 Q9SQ2lQQ 
0.1600 09SQ1200 
0.1600 Q9SOlQDO 
0.1600 Q9SQ2DQQ 
0.1600 Q9SQ1900 
0.1600 Q9SQl800 
0.1700 Q9SOD6QO 
0.1700 D9sQ13DD 
0.1700 Q9SO2901 
0.17QQ OSSQ42OQ 
0.1700 89SDOSQQ 
0.1800 Q9SQ23QQ 
0.1800 QPSO26QO 
0.1800 OSSQ4OQQ 
0.1800 Q9SD28QQ 
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U 
U 

:, 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
J 
J 
J 
U 
U 
J 
J 
J 
J 
J 

0.1800 QSSQSSQI 
O.lSQQ Q9SDlSOO 
0.1800 Q8SO3200 
0.1900 Q9SQ3401 
0.1900 QSSQ37OQ 
0.1900 Q9SO27QQ 
0.1900 Q1SQ38QQ 
0.1900 QSSO38000 
Q.19QQ QSSO51OOD 
0.2OQQ Q8SQSlDO 
0.2000 OSSQ57Ql 
0.2000 09SOQ5OQ 
0.2100 D9SOQSODD 
0.2100 Q9SQ14QQ 
0.2100 D9SQ3201 
0.2200 Q9SOllQO 
0.2200 Q9SQD9QQ 
0.2200 D8SQ3000 
0.2400 QSSD4300 
0.2600 QSSQ39QO 
0.2900 09SO3001 
0.3100 OPSQ3101 
0.3200 Q9SQlSQQD 
0.3700 OSSO2000 
0.3900 QSSQ5QOO 
0.4000 OSSO36QQ 
0.4000 08SO3100 

Upper outside values in test group relative to group bks: 
0.5600 08SQ5801 U 

J 
J 
J 

0.5700 Q9SQ2400 
0.5800 oaso3300 
0.5900 QSSQCIQO 
0.6200 DSSQ4600 
0.6400 oaso2aooo 
0.6500 QaSQl3QQ 
0.6900 09802200 
0.7000 QSSO47QO 
l.lDDQ 08sO6001 
1.1000 OSSQ44QD 
1.2000 09sQO7QO 
I.3000 QSSQ63Ql 
I.4000 OSSQ19QQ 
I.6000 QSSO6lQl 
2.0000 OSSQ6301D 
2.1000 QSSQ2900 
2.2000 QSSO45QO 
2.3000 DSSQ54Ql 
2.4000 QSSQ2300 
2.5000 Q8SD4800 
2.5000 09SO2500 
3.1000 QSSO2500 
3.8000 08SOOPDQD 
3.8000 08S01100 
4.0000 QSSQQ9QO 
4.1000 DSSO3500 
4.2000 OSSOl600 
4.3000 QSSOWOQ 
5.1000 OSSO2lOQ 
5.9000 OSSQ5901 
6.9000 OSSQ22QO 
7.8000 QSSO49QQ 
9.6000 QSSQ1400 

16.3000 QSSQlaQD 
16.8000 QSSQISQQ 
28.9000 QSSO2700 
44.0000 Q8SDl700 
60.1000 Q9SOl?QQ 
62.7000 D8SQlQDO 

lQS.ODOQ QSSO2400 
122.0000 QSSQltOQ 

J 
J 
J 
J 
U 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 

J 

J 
J 
J 
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SODIUM in HG/KG 

bks t . . . . . . . 
3s . . . . . . . . . . . . . . . . . . . . ..*.*........s...*.......... 

groupl: 3s 
min, median, msx, ML/tot : 98.7000 u 211.0000 u 1390.0000 u 95 / 95 
group2: bks 
min, median, max, ML/tot : 6.1000 U 6.4000 U 

>PP Different populations at alpha > 0.95 
Different Detection Limits 

Outside values test gray, relative to background grump bks 
__________________-_____________________-------------- 

loucut = 5.4250 
Lq = 6.2500 U 
median = 6.4000 U 
uq = 6.8000 U 
hicut = 7.6250 

Lower outside values in test group relative to group bks: 
<< NONE FOUND,, 

45.7000 0 14 / 1s 

Upper outside values in test group relative to group bks: 
98.7000 O9S01900 U 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

99.6000 OSSO5301 
122.0000 08SO5200 
130.0000 08s06101 
131.0000 09903501 
133.0000 OSSO42DO 
134.0000 08806201 
136.0000 OBSO6301 
144.0000 09so2300 
144.0000 095029010 
147.0000 09SO1600 
147.0000 08SO2400 
148.0000 08605401 
154.0000 oaso3000 
156.0000 08SO3200 
157.0000 09SO2400 
159.0000 08S03800D 
162.0000 08SO6001 
163.0000 09802500 
164.0000 08803600 
164.0000 09s01800 
168.0000 OPSOZOOO 
169.0000 09503401 
171.0000 08S03800 
172.0000 08SO5501 
172.0000 09SO2100~ 
173.0000 09sOO600 
177.0000 08502600 
178.0000 09SO2700 
179.0000 08s03300 
182.0000 09SO2901 
182.0000 08S02800D 
184.0000 09500800 
184.0000 08s02000 
185.0000 09~01400 
187.0000 OBSO4400 
193.0000 09S01500 
193.0000 08s01900 
194.0000 oasD4300 
197.0000 08s04100 
197.0000 08s01300 
197.0000 08SO2700 
198.0000 09SO3201 
201.0000 09SO3601 
201.0000 09s01000 
202.0000 09s01300 
206.0000 WSO1200 
211.0000 OBSO51OOD 
213.0000 09SO18OOD 
214.0000 OBSO2800 
217.0000 08SO2500 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
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U 
U 
U 
U 
u 
U 
u 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
u 
U 
U 
U 
U 
U 

220.0000 08803900 
222.0000 oaso5000 
222.0000 08s04600 
223.0000 OBSO2200 
225.0000 08S01500 
227.0000 09502200 
235.0000 09SO26DO 
237.0000 08s03100 
241,OOOO 08S02100 
241.0000 08S01000 
241.0000 D9SOOSOO 
243.0000 08SO4800 
244.0000 08S01600 
244.0000 08S01800 
245.0000 OBSO2900 
246.0000 09SOVDO 
249.0000 O8SOllOO 
252.0000 09s00900 
253.0000 08S03700 
254.0000 08s04500 
257.0000 08SOl400 
259.0000 OBSO4900 
259.0000 09SO2800 
266.0000 oaso2300 
274.0000 OBSO5100 
275.0000 09s0050OD 
278.0000 09SOO700 
282.0000 09SOllOO 
307.0000 08S01700 
317.0000 08s05601 
346.0000 08803500 
346.0000 OBSOl200 
352.0000 OBSO4000 
379.0000 08S05701 
399.0000 09s03101 
417.0000 09so3301 
457.0000 09s03001 
458.0000 OBSOS901 
535.0000 OBSOO9OOD 
555.0000 08S00900 
613.0000 OBS06301D 
739.DOOO D8so3400 
780.0000 08805801 

1390.0000 08804700 

_____________-_---_---------------------------------------------*- 
THALLIUM in WC/KG 

_______________-_------------- 

bks I . . . . . . . 
3s . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..-................. 

groupl: 3s 
min, median, max, bdl/tot : 0.8500 U 1.2000 u 
group2: bks 
min, median, MX, bdl/tot : 0.2600 UJ 0.2800 UJ 

>.> Different populations at alpha > 0.95 
Different Detection Limits 

Outside values test group relative to background group bks 
------------------------i------------------------------ 

Loucut = 0.2525 
lq = 0.2750 u 
median = 0.2800 UJ 
uq = 0.2900 U 
hicut = 0.3125 

Louer outside values in test group relative to group bks: 
<< NONE FOUND,> 
Upper outside values in test group relative to group bks: 
U 0.8500 OGSO6101 
U 0.8800 OBSO6201 
U 0.8800 09SO3601 
U 0.9000 OBSO5301 
U 0.9100 OBS06301D 

4.4000 u 95 I 95 

1.0000 J '14 / 15 
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U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
u 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
u 

1.1000 OBSO2400 
1.1000 OBSO5501 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

1.1000 09502600 
1.2000 DBSO51OOD 
1.2000 OBSO5200 
1.2000 DBSO3700 
1.2000 oaso2200 
1.2000 09s00500 
1.2000 08s05000 
1.2000 09SO2700 
1.2000 08502800 
1.2000 08S02800D 
1.2000 08503800 
1.2000 OBSO2900 
1.2000 08S03800D 
1.2000 08S04000 
1.2000 00s01000 
1.2000 D8SO1700 
1.2000 OBSO2100 
1.2000 08s01600 
1.2000 08S01100 
1.2000 08804600 
1.2000 09503201 
1.2000 08s05701 
1.2000 09so3401 
1.3000 09SO2500 
1.3000 OBSO5100 
1.3000 08SD49OD 
1.3000 08S01000 

0.9300 09SOtPOlD 
0.9400 09s03501 I --x 0.9600 OBSO6301 
0.9900 09501600 
0.9900 09501900 
1.0000 OPSOMOO 
1.0000 OBso42DD 
1.0000 09502100 
1.0000 OBSO5401 
l.ooOO 09s01000 
1.0000 OPSO2000 
1.0000 09501300 
1.0000 OBSO2000 
1.0000 09SOl200 
1.0000 o9soo6oo 
1.0000 09602901 
1.0000 09so18oo 
1.1000 09SOO800 
1.1000 OBSO1900 
1.1000 09s01700 
1.1000 08S03100 
1.1000 09SO28DO 
1.1000 08s01400 
1.1000 OBSO3600 
1.1000 oaso2500 
1.1000 09s01500 
1.1000 09S01800D 
1.1000 OBSO3900 
1.1000 08802300 
1.1000 OBSO4100 
1.1000 OBSO1300 
1.1000 OBSO2600 
1.1000 09802400 
1.1000 OBSO6001 
1.1000 09802300 
1.1000 OBSO3200 
1.1000 08S03000 .' 

1.3000 o8so1200 
1.3000 OBsO3300 
1.3000 08S01500 
1.3000 08SO2700 

A----. 1.3000 09S01400 
1.3000 08SO48OD 
1.3000 OPSOO5OOD 
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bkS * *.*.. l **,t t t l 

3s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . l ~**~t~CttC***Ct 
growl: 3s 
min. median, max, Ml/tot : 
group2: bks 

0.4800 u 27.5000 U lD40.0000 J 72 / 95 

min, median, mex, Ml/tot : 0.4000 B 1.8000 B 
>>> Different populations at alpha b 0.95 

Different Detection limits 
Outside values test group relative to background group bks 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..-.. 

Lowcut = -3.5375 
lq = 0.9850 U 
median = 1.8000 B 
uq = 4.0000 
hicut = 8.5225 

Lower outside values in test group relative to group bks: 
<< NDNE FOUND,> 

31.s000 3/ 15 

Upper outside values in test group relative to group bks: 
8.8000 09SO2800 
9.3000 09s03001 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
u 
U 
U 
U 
U 
U 
U 
U 
u 
U 
U 
U 
U 
J 
U 
U 
U 
U 
J 
J 
J 
U 
U 
U 
J 
U 
U 
J 
J 

9.7000 09SO2600 
10.0000 08S04000 
10.6000 09501100 
11.4000 08s06001 
11.5000 09s01700 
11.7000 09SO2500 
13.50DO 09500600 
13.5000 09S02700 
13.9000 OBSO5501 
14.7000 09s00900 
14.7000 09SO2300 
15.2000 OBSO4600 
17.0000 OBSO3200 
17.6000 08805701 
21.3000 09SO3101 
22.7000 09SO3301 
23.7000 OBSO3800 
25.7000 OBSO4300 
26.0000 OBSO2400 
27.0000 09SO2200 
27.5000 OBSO2200 
30.0000 09502400 
31.3000 OBSO5301 
31.8000 OBSO1600 
32.1000 08306301 
33.1000 08S01100 
34.1000 OBSO4900 
35.2000 08S05100 
35.8000 08S01000 
37.3000 08S03800D 
39.5000 OBSO5401 
40.0000 OBSO5200 
40.1000 09s0050DD 
40.2000 OBS06301D 
42.2000 08SOSlOOD 
44.9000 OBSO4700 
45.4000 08SO5801 
46.4000 OBSO3300 
51.9000 OBSO4100 
53.8000 08S01800 
58.7000 08803600 
63.4000 09503401 
79.3000 OBSO5901 
81.3000 08SO5601 
81.6000 OBSO2700 
83.OOOD OBSO2300 
87.0000 08S05000 
89.1000 09SOOSOO 
92.5000 OBSO1700 
97.3000 OBSO3900 

106.0000 DBSO2100 
125.0000 OBSO2600 
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J 
J 
J 
J 
J 
J 
J 
J 
J 
J 

J 
J 

J 

137.0000 08S01200 
162.0000 OBSO4400 
178.0000 OBSO2500 
187.0000 09SOO700 
260.0000 08SO1500 
296.0000 00s04000 
325.0000 OBSO4500 
370.0000 08S03100 
383.0000 08S03700 
460.0000 OBSO3500 
486.0000 08802900 
710.0000 08S02800 
764.0000 oasoo900 
808.0000 08S0090DD 
833.0000 OBSO28OOD 

1040.0000 OSSO34OD 

______.___..._._._................................................ 
ALPHA-BHC in UG/KG 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

3s t* . . . . . . . . . . . . . . . . . . ..a............................... 
bks . . . . . . . . . . . . . 

groupl: 3s 
min. median. max. ML/tot : 0.2800 J 2.0000 u 230.0000 U 
group2: bks 
min. median. max. ML/tot : 1.7000 u 1.8000 U 8.7000 U 

>>z Different populations at alpha > 0.95 
Different Detection Limits 

Outside values test group relative to background group bks 
.____.____._.._._..................................... 

loucut q 1.7250 

lq = 1.8000 U 
median = 1.8000 U 
ua = 1.8500 U 
hi'cut = 1.9250 

Louer outside values in test group relative to group bks: 
J 0.2800 08805601 
J 0.5200 OPSOOPOO 
J 1.3000 08805801 
U 1.7000 08S01200 
U 1.7000 08801001 

Upper 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
UJ 
U 
U 
U 
U 
U 
U 
U 

outside values in test group relative to group bks: 
2.0000 08S02200 
2.0000 08s01100 
2.0000 08S04000 
2.0000 09SO2400 
2.0000 09so3501 
2.0000 09SO2300 
2.0000 OBsO54Ol 
2.0000 09SO2901D 
2.0000 OBSO2400 
2.0000 085028000 
2.0000 09802700 
2.0000 OBSO4600 
2.0000 09502901 
2.1000 08S01700 
2.1000 OBS05100D 
2.1000 OBSO5200 
2.1000 OBSO3900 
2.1000 00SO2800 
2.1000 OBSO2900 
2.1000 08S03800 
2.2000 08S01000 
2.2000 08SO38OOD 
2.2000 OBSO5100 
2.2000 08s04900 
2.2000 09502500 
2.2000 OBSO3300 
2.2000 OBSO4300 
2.2000 08506001 
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U 2.2000 oaso37oo 
U 2.2000 09s01400 
U 2.2000 oasoiaoo 
U 2.3000 08SO4800 
u 2.3000 08SO2700 
U 2.4000 08503500 
u 2.4000 oaso5701 
IJ 2.4000 oaso45oo 
U 2.4000 08505501 
U 2.5000 09503201 
U 2.6000 oaso4400 
U 3,aooo 09sooaoo 
U 3.9000 09s03101 
U 3.9000 09s03001 
U 4.9000 oasoo900 
U 4.2000 oasoo9000 
U 4.4000 oaso5ooo 
U 5.2000 08805901 
IJ 5 -3000 09803301 
U 5.6000 oasouoo 
U 7.7000 oaso4700 
U 9.4000 oaso2500 
U 9.8000 083302300 
U 10.0000 oaso21oo 
U 11 .oooo oaso15oo 
IJ fa.OOOO 08503100 
u 2o.oooo oasoi600 
u 46.0000 Q9SO34Ol 
u 49.0000 09s01100 
U 60.0000 09SOO700 
u 230.0000 09SOO5Oo 
U 230.0000 09S00500D 

---.-----------------,--------------------------------------------- 
ALPHA-CHLORDANE in UG/KG 

3s tt****ttt*t* * . . . . . t**~**~c************r,+*rr,**,*,* 

bks * * * * . . . . . . . . . 
groupl: 3s 
min, fwdian, max, ML/tot : 
group2: bks 
min. median. max. Ml/tot : 

0.1200 J 5.9000 5300.0000 0 

0.6000 J 1.8000 u 
>>> Differen; po&latibns at alpha > 0.95 

Group 3s Higher 
Outside values test group relative to background group bks 
____________-__-__------------------------------------ 

lowcut = 1.2500 
lq = 1.7000 u 
median = 1.8000 u 
uq = 2.0000 u 
hicut = 2.4500 

Lower outside values in test group relative to group bks: 
J 0.1200 oasotooo 
J 0.1200 oaso1900 
J 0.1300 09S01800D 
J 0.1900 oaso57oi 
J 0.3500 08803700 
J 0.3900 08504600 
J 0.4100 oaso61o1 
J 0.4300 09503601 
J 0.4500 oaso4200 
J 0.4700 09SOl600 
J 0.6800 09SOl200 
J 0.7900 oaso3aooo 

0.8300 09~03501 
i.0000 oaso3000 
i.0000 oaso5200 
1.0000 Daso3aDo 
1.2000 09SO2OoO 

Upper outside values in test group relative to group bks: 
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J 
U 

J 

J 

J 
U 
U 

J 
J 

J 

D 
JD 
D 

D 
J 
D 
D 
DJ 
D 
D 
D 
D 
D 
D 
D 
D 
D 

2.6000 08SO5501 
3.0000 oas04000 
4.1000 oasoo9oo 
4.1000 oaso2aoo 
4.1000 oaso2a0oo 
4.7000 oaso3600 
S . 0000 O9SO29010 
5.iooo oasoloor 
5.4000 Oaso5901 
5.5000 09sO2700 
5.7000 oaso33oo 
6.1000 08906301 
6.4000 08S0630lD 
6.8000 oasoo9ooo 
7.3000 oasol700 
7.7000 oaso5401 
9.4000 oaso2500 

10.0000 oaso2loo 
10.0000 08S05100D 
i1.0000 08505~00 
12.oooo oaso4900 
13.0000 09s01700 
14.0000 09s01000 
14.0000 oasol6oo 
14.0000 09SO2200 
15.0000 09SOO600 
17.0000 08s05601 
17.0000 oaso4100 
19.0000 oasol2oo 
20.0000 09s01300 
20.0000 09SO2901 
23.0000 09SOO900 
24.0000 09SO2800 
26.0000 08SO2900 
27.0000 09SO2100 
31.0000 oaso3900 
33.0000 09SO2300 
33.0000 09s03001 
33.0000 o9sooaoD 
37.0000 oasosaol 
44.0000 o9SO2400 
50.0000 08504800 
60.0000 09SOl400 
69.0000 O&303400 
78.0000 oasoi500 
90.0000 oaso3500 
96.0000 OBSO2300 

100.0000 oasosooo 
110.0000 09SO3201 
130.0000 09803301 
280.0000 oaso44oo 
520.000D 09SO3101 
530.0000 09SO2500 

1200.0000 09s01100 
2200.0000 09s03401 
2400.0000 09s00700 
3700.0000 08503100 
3900.0000 09s00500 
5300.0000 09SOO5OOD 

____.__________._-_-----------------.----------------------------. 
BETA-SW in UG/KG 

3s **.. * . . . . . . . . . . . . . . . ..*............................. . . . 
bks . . . . . . . . . . . . . . 

groupl: 3s 
min, median, max, MI-/tot : 0.1800 J 
group2: bks 
min, median, max, Ml/tot : 1.7000 u 

>a> Different populations at alpha > 0.95 
Different Detection Limits 

2.1000 u 230.0000 U 911 96 

1.8000 u a.7000 u 15 / 15 
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Outside values test group relative to background group bkS 
-- . . . . . . . . . . . . . . . . . . .._...........................-..- 

Lowcut = 1.7250 
lq = 1.8000 u 
mfdian = 1.8000 u 
uq = 1.8500 u 
hicut = 1.9250 

Lower outside values in test group relative to group bks: 
J a.1800 09s00900 
J 0.2100 09s01700 
J 0.5100 o9.s01000 
J 0.7900 oaso2200 
U 1.7000 oaso1200 
U 1.7000 08BOlODl 

Upper outside values in test group relative to group bks: 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
u 
U 
U 
U 
U 
u 
U 
U 
UJ 
u 
U 
U 
U 
U 
U 
U 
U 
u 
U 
u 
U 
U 
U 
u 
U 
U 
U 
U 
U 
U 
U 
U 
U 
u 
U 
U 
U 
U 
U 
U 
U 
U 
U 
J 
U 
U 

2.0000 oasolloo 
2.0000 oaso4ooo 
2.0000 08so4600 
2.0000 08802400 
2.0000 09SO2700 
2.0000 09S02901D 
2.0000 09SO2901 
2.0000 oaso2aooD 
2.0000 09s02400 
2.0000 09s02300 
2.0000 oas05401 
2.0000 09s03501 
2.1000 oaso3800 
2.1000 08S05100D 
2.1000 oaso3900 
2.1000 oasol7oo 
2.1000 oaso2900 
2.1000 oaso2aoo 
2.1000 oaso5200 
2.2000 oaso1ooo 
2.2000 oaso3700 
2.2000 oaso4300 
2.2000 oaso3aooD 
2.2000 09SO2500 
2.2000 08S04900 
2.2000 oaso5100 
2.2000 oaso3300 
2.2000 09S01400 
2.2000 08506001 
2.2000 oaso~aoo 
2.3000 08S02700 
2.3000 oaso4aoD 
2.4000 oaso5701 
2.4000 08S03500 
2.4000 oaso5501 
2.4000 08SO4500 
2.5000 09SO3201 
2.6000 O&O4400 
3.8000 o9sooaoo 
3.9000 09s03001 
3.9000 09s03101 
4.1000 OBsOO9OO 
4.2000 085009000 
4.2000 08SO5601 
4.4000 oaso5ooo 
5.2000 oaso5901 
5.3000 09so3301 
5.6000 oaso3400 
7.4000 oaso5801 
7.7000 08504700 
9.4000 oaso2500 
9.8000 08502300 

10.0000 o8so2100 
11.0000 oaso1500 
12.0000 oaso3100 

2o.Dooo oaso16oo 
46.0000 09503401 
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U 49.0000 09501100 
s u 60.0000 09SOO700 

U 230.0000 09s00500 
U 230.0000 09SOO5ODD 

. . . . .._......_..........~.........................~............... 
BIS(Z-ETHYLHEXYL)PHTHALATE in UG/KG 

_.........................-... 

3s 
bks 

l tt************ *c . . . . . . ..*..................... 
. . . . . . . . . . . 

1700.0000 57 I a7 

380.0000 u 15 / 15 

groupl: 3s 
min, median, max, ML/tot : 3.0000 J 370.0000 u 
group2: bks 
min, median, max, Ml/tot : 340.0000 u 350.0000 u 

no evidence of different populations at alpha=.95 
Outside values test group relative to background group bks 
___._................................................. 
Lowcut = 317.5000 
lq = 340.0000 u 
median = 350.0000 u 
uq = 355.0000 u 
hicut = 377.5000 

Louer outside values in test group relative to group bks: 
J 3.0000 09S02000 
J 35.0000 oaso3300 
J 37.0000 oaso26oo 
J 38.0000 08304900 
J 42.0000 08SO1600 
J 44.0000 08502300 
J 46.0000 08SO6001 
J 47.0000 08506201 
J 50.0000 08s06301 
J 51.0000 083055Dl 

/ J 52.0000 oas02aooD 
J 54.0000 oaso5701 
J 69.0000 08805301 
J 74.0000 09s01300 
J 77.0000 oaso2900 
J 81.0000 09802200 
J 83.0000 oaso6ioi 
J 91.0000 oaso2500 
J 120.0000 oaso5901 
J 130.0000 08S06301D 
J 140.0000 08s05601 
J 150.0000 oaso4aoo 
J 170.0000 o9sooaoo 
J 170.0000 oas0540~ 
J 180.0000 09s01500 
J 220.0000 09s01400 
J 230.0000 08905801 
J 270.0000 08S01100 

Upper outside values in test 
UJ 380.0000 09SO2400 
u 3ao.0000 oaso1400 
U 380.0000 08SO2400 
U 3BO.0000 09802300 
U 390.0000 09SO2700 
U 39O.OOOD oaso22oo 
U 400.0000 oaso46oo 

group relative to group bks: 

U 
UJ 
U 

400.0000 08505100D 
400.0000 oaso5200 
400.0000 oasotaoo 
400.0000 oaso3900 
410.0000 oaso3800 
41O.ODOO oasoi700 
42D.0000 09SO2500 
420.0000 08SO5100 
420.0000 08SO3700 
420.0000 oasolaoo 
420.0000 O8SOlOOO 
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U 
U 
U 
U 
UJ 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

U 
U 

420.0000 08SO38OOD 
430.0000 oaso5000 
430.0000 oasol500 
430.0000 08s04000 
440.0000 09s00500 
440.0000 oasot300 
440 .oooo 09s0050oD 
450.0000 oasot200 
450.0000 08801001 
450.0000 08502700 
460.0000 09SOO900 
410.0000 oaso4500 
470.0000 oaso3500 
480.0000 09~01100 
510.0000 oaso44oo 
580.0000 09s00700 
800.0000 OBSOO9OO 
820.0000 oasoo9ooD 
990.0000 oaso2~oo 

1100.0000 oaso34oo 
1500.0000 oaso4700 
1700.0000 oaso3ooo 

._.__.__-.._......... . . . . . . . . . . . . . . .._............................ 
DELTA-BHC in UC/KG 

__.__._.____.......-.......... 

ss ****t* * . . . . . . . . . . . . . . . . . ..-.......**...-.. . . . . ** c* . . . . 

bks . . . . . . . . . . . . . 
groupl: 3s 
min. median, max, bdl/tot : O.lDOD J 2.0000 u 230.0000 U 81 / 96 
group2: bks 
min, median, max, ML/tot : 1.7000 u l.8000 u 

>>> Different populations at alpha > 0.95 
Different Detection Limits 

Outside values test group relative to background group bks 
_________.._.._.........~..~~...~.......~.~.....~..... 

loucut = 1.7250 
lq = 1.8000 u 
median = i.8000 u 
uo = i.8500 u 

8.7OOD u 15 / 15 

K---x 

hi-cut = 1.9250 
Louer outside values in test group relative to group bks: 
J o.iooo 08501800 
J 0.2200 oaso3300 
J 0.2400 08SO1700 
J 0.3700 oaso45oo 
J 0.3900 oaso2aooD 
J 0.4200 oaso2aoo 
J 0.5000 08502100 
J 0 S3DO oaso2ooo 
J 1.2000 08502300 
J 1.6000 085009000 
U 1.7000 08BO1001 
U 1.7000 08SO1200 

Upper outside values in test group relative to group bks: 
U 2.0000 oaso4ooo 
U 2.0000 08SO1100 
U 2.0000 08504600 
U 2.0000 08S02200 
U 2.0000 09SO2700 
U 2.0000 09So3501 
U 2.0000 09SO2300 
U 2.0000 09SO2400 
U 2.0000 09SO29OlD 
U 2.0000 09SO2901 
U 2.0000 oaso5401 
U 2.0000 oaso2400 
U 2.1000 08S05100D 
U 2.1000 08505200 
U 2.1000 oaso3aoo 
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U 2.1000 oaso2900 
U 2.1000 oaso3900 
J 2.1000 oasoo9oo 
UJ 2.2000 08501000 
U 2.2000 09s01400 
U 2.2000 oaso3700 
U 2.2000 09SO2500 
U 2.2000 08804300 
U 2.2000 oaso3aooD 
U 2.2000 oaso5100 
U 2.2000 oaso4900 
U 2.2000 oaso6oo1 
U 2.3000 081302700 
U 2.3000 08SO4800 
U 2.4000 08503500 
U 2.4000 oaso5501 
u . 2.4000 08SO5701 
J 2.4000 08SO4600 
U 2.5000 09SO3201 
U 3.8000 o9sooaoo 
U 3.9000 09s03001 
U 3.9000 09s03101 
U 4.2000 081305601 

U 4.4000 oaso5ooo U 5.2000 08805907 
U 5.3000 09s03301 

5.4000 09s00900 
U 5.6000 oaso3400 
J 5.9000 08S01500 
U 7.4000 08505801 
U 7.7000 08804700 
U 9.4000 oaso2500 
U 20.0000 oaso16oo 
U 46.0000 09S03401 
U 49.0000 09s01100 
U 60.0000 09S00700 
J ~.oooo oaso3ioo 
U 230.0000 09S00500 
U 230.0000 09S00500D 

_._.____.____._.........................~........................- 
GAMMA-BHC (LINDANE) in UG/KG 

____..__..._.._.-.-_...-...... 

3s *** l . . ..*................................. . . . . . . . . **.. 

bks . . . . . . . . . . . . . 
groupl: 3s 
min, median, max, WL/tot : 
group2: bks 

D.1000 J 2.0000 u 230.0000 U 88 / 96 

min. median, max, WI/tot : 1.7000 u 1.8000 u 
>>> Different populations at alpha > 0.95 

Different Detection Limits 
Outside values test group relative to background group bks 
._._.._..---.--..---.--..-. . ..___.._.-.-.._.....-...-. 

loucut = 1.7250 
Iq = 1.8000 u 
median = 1.8000 U 

= 
LAt = 

1.8fOO U 
1.9250 

8.7000 U 15 / 15 

Lower outside values in test group relative to group bks: 
J 0.1000 o9so1aooD 
J 0.2200 oaso5501 
J 0.3000 08SO5901 
J 0.4600 09SO2500 
J 0.5300 09S00800 
UJ 1.7000 08801001 
U 1.7000 08SOt200 

Upper outside values in test group relative to group bks: 
U 2.0000 oasoiloo 
U 2.0000 oaso2200 
U 2.0000 08SO4000 



U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
UJ 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
J 
U 
U 
u 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
J 
U 
J 
U 
U 
U 
U 

2.0000 09SO2700 
2.0000 09so3501 
2.0000 085028ODD 
2.0000 oaso46oo 
2.0000 09S02901D 
2.0000 oas02400 
2.0000 oaso54oi 
2.0000 09902901 
2.0000 09s02300 
2.0000 09sO2400 
2.1000 085051000 
2.1000 oaso5200 
2.1000 oaso3900 
2.1000 oaso2aoo 
2.1000 08SO2900 
2.1000 Oaso~700 
2.1000 08503800 
2.2000 08SOlOOO 
2.2000 08S03800D 
2.2000 08SOSlOO 
2.2000 08903700 
2.2000 09s01400 
2.2000 oaso4900 
2.2000 08506001 
2.2000 08SO3300 
2.2000 oaso18oo 
2.2000 08SO4300 
2.3000 08SO2700 
2.3000 08SO4800 
2.4000 08SO4500 
2.4000 08SO3500 
2.4000 09SOO900 
2.5000 09SO32Ol 
2.6000 08804400 
3.2000 08SO57Ol 
3.9000 09503001 
3.9000 09so3101 
4.1000 08SOO900 
4.2000 oasoo9ooD 
4.2000 08505601 
4.4000 08SO5000 
5.3000 OPSO3301 
5.6000 08SO34OD 
7.7000 oaso47oD 
9.4000 oaso2500 
9.8000 08SO2300 

10.0000 0aso2i00 
ll.OODO 08501500 
18.0000 08SO3100 
18.0000 oaso5801 
20.0000 08s01600 
32.0000 09S00500D 
46.0000 09SO3401 
49.0000 09s01100 
60.0000 09SOO700 

230.0000 09S00500 

.___-..._.__............-...................-....................- 
GAMMA-CHLORDANE in UC/KG 

._._._-.--.-.-.._............- 

3s t*****t**** . . . . . . ...*.. t ,~*t*t********************.*** 

bks ** * . . . . . . . 
groupl: 3s 
min. median, max. Ml/tot : 

groLp2: bkb 

* . . 

0.0860 J 3.4000 6000.0000 D 

1.8000 u 13.0000 min, median, max, Ml/tot : 0.8400 NJ 
>m Different wwlatiDns at alpha > 0.95 

Group 3s Highe; .- < Outside values test group relative to background group bks 
_____._...-_.......................................... 

loucut = 1.4000 
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Lq = 
median = 
UI = 

1.7000 u 
1.8000 u 
1.9000 u 

hi-cut = 2.2000 
Lower outside values in test 
it 0.0660 09501200 
.I 0.1100 08SO6101 

group relative to group bks: 

; 0.1600 08SO4600 
J 0.1700 09SO3601 
J 0.2400 09501600 
J 0.3100 08s01800 
J 0.3200 08SOO900 
J 0.3700 08SO3700 
J 0.4800 08SOl300 
J 0.6200 OPSO1500 
J 0.6300 08S02100 
J 0.6400 08SO5901 
J 0.6800 08SO38OOD 
J 0.8000 08SO5601 
J 0.8200 08SOS301 
J 0.9300 08SO2200 
J 1.2000 08SO4000 
J 1.3000 08SOlOOO 

Upper outside values in test group relative to group bks: 
U 2.3000 08SO2700 
U 2.4000 08SO5701 

2.8000 08506301 
J 3.1000 08S02800D 
J 3.2000 08502800 

3.2000 08SO63OlD 
3.6000 08SO4500 
3.8000 09S0290lD 
4.8000 08SO3600 
5.0000 08sOllOO 
5.8000 08801001 
5.9000 08502400 
6.0000 08s05401 
6.2000 09SO2700 
7.3000 08SO3300 

U 7.7000 08SO4700 
9.4000 09s01700 

JD 9.5000 08803900 
9.7000 08SOO9OOD 

J 11.0000 08501200 
11.0000 08S05100D 
11.0000 08SO5100 
13.0000 08SO4900 

J 14.0000 09s01000 
J 16.0000 09SOO600 

16.0000 08SO4100 
16.0000 09S02100 

J 17.0000 09S03001 
J 18.0000 09s00900 
J 18.0000 09SOl300 

18.0000 09SO2901 
U 2D.0000 08s01600 

25.0000 09SO2800 
29.0000 09SO0800 
29.0000 08SO2900 

J 37.0000 08502500 
D 51.0000 08304800 
D 63.0000 09SOl400 

68.0000 08503400 
D 91.0000 09303201 

93.0000 08SO2300 
95.0000 08SO3500 

100.0000 08505000 
120.0000 09503301 
140.0000 08S01500 
180.0000 08504400 
360.0000 09SO3101 
500.0000 09SO2500 
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D 1300.0000 o9solloo 0 2200.0000 09so3401 --Y 
D 2600.0000 09500700 
D 2900.0000 08SO3100 
D 4200.0000 09500500 
D 6000.0000 09S0050OD 
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Outside values - location details: 

08BOlOOl Lou: ID/11 hi: 64/67 
L Aldrin 
L Oieldrin 
L Endosulfan I 
L Beptachlor 
L Heptachlor epoxide 
L Methoxychlor 
L Toxaphene 
L alpha-BHC 
L beta-BHC 
L delta-BHC 
L gasam-BHC (Lindane) 

H 1,2,4-Trichlorobenzene 
H 1,2-Dichlorobenrene 
H 1,3-Dichlorobenzene 
H 1,4-Dichlorobenzene 
H 2,2’-oxybis(l-Chloropropane) 
H 2,4,5-lrichlorophenol 
H 2,4,6-Trichlorophenol 
H 2,4-Dichlorophenol 
H 2,4-DimethylphenoL 
H 2,4-Dinitrophenol 
H 2,4-Dinitrotoluene 
H 2,6-Dinitrotoluene 
H 2-Chloronaphthalene 
H 2-Chlorophenol 
H 2-hethytnaphthalene 
w 2-Methylphenol 
H 2-Nitroaniline 
H 2-NitrophenoL 
H 3,3’-Dichlorobenzidine 
H 3-Nitroaniline 
H 4,4’-DOD 
H 4,6-Oinitro-2-methylphenol 
H L-Bromophenyl-phenylether 
H 4-Chloro-3-methylphenol 
H L-Chloroaniline 
II 4-ChLorophenyl-phenylether 
H L-Methylphenol 
H 4-Nitroaniline 
H 4-Ni trophenok 
H Acenaphthene 
H Acenaphthylene 
H Anthracene 
H Benro(a)anthracene 
H Benro(a)pyrene 
H Benzo(b)fluoranthene 
H Benzo(g,h,i)peryLene 
H Benzo(k)fluoranthene 
H Butylbenzylphthalate 
H Carbarole 
H Chrysene 
H Di-n-butylphthalate 
H Di-n-octylphthalate 
H Dibenz(a,h)anthracene 
H Dibenzofuran 
H Diethylphthalate 
H Dimethylphthalate 
H Fluoranthene 
H Fluorene 
H Hexachlorobenzene 
H Hexachlorobutadiene 
H Hexachlorocyclopentadiene 
H Hexachloroethane 
H ~ndeno(l,2,3-cd)PYre~ 
H 1 sophorone 
H N-Njtroso-di-n-propylamine 
H N-Nitroscdiphenytamine (I> 
H NaphthaLene 
H Nitrobenzene 

1.7000 UJ 
1.3000 J 
1.7000 u 
1.7000 UJ 
1.7000 u 

17.0000 u 
170.0000 u 

1.7000 u 
1.7000 u 
1.7000 u 
1.7000 UJ 

450.0000 u 
450.0000 u 
450.0000 u 
450.0000 u 
450.0000 UJ 

1100.0000 u 
450.0000 u 
450.0000 u 
450.0000 u 

1100.0000 UJ 
450.0000 UJ 
450.0000 UJ 
450.0000 u 
450.0000 u 
450.0000 u 
450.0000 u 

1100.0000 u 
450.0000 u 
450.0000 U 

1100.0000 U 
4.1000 J 

1100.0000 u 
450.0000 u 
450.0000 u 
450.0000 u 
450.0000 u 
450.0000 U 

1100.0000 u 
1100.0000 UJ 

450.0000 u 
450.0000 u 
450.0000 u 
450.0000 u 
450.0000 u 
450.0000 u 
450.0000 u 
450.0000 u 
450.0000 u 
450.0000 u 
450.0000 u 
450.0000 u 
450.0000 u 
450.0000 u 
450.0000 u 
450.0000 u 
450.0000 u 
450.0000 u 
450.0000 u 
450.0000 UJ 
450.0000 UJ 
450.0000 UJ 
450.0000 u 
450.0000 u 
450.0000 u 
450.0000 u 
450.0000 u 
450.0000 u 
450.0000 u 
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H Pentachlorophenol 
H Phenanthrene 
H Phenol 
H Pyrene 
H alpha-Chlordane 
H bis(2-ChloroethoxyNnetham 
H bis(2-Chloroethyl)ether 
H bis(Z-EthylhexylNhthalate 
H gamna-Chtordane 

08SOO900 low: O/13 hi: 79/99 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 

Ii 
H 
H 
H 
H 
H 
H 
H 
H 

4,4'-DDD 
Antimony 
Benzo(a)anthracme 
wnro(b)fluoranthene 
genzo(k)fluoranthene 
Chrysene 
Dieldrin 
Endrin 
Endrin atdehyde 
Fluoranthene 
Heptachlor epoxide 
Pyrene 
gama-Chlordane 

1,2,4-Trichlorobenzene 
1,2-Dichlorobenrene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
2,2’-oxybis(l-Chtoropropane) 
2,4,5-Trichtorophenol 
2,4,6-Trichlorophenol 
2,4-Dichlorophenol 
2,4-Dimethylphenol 

H 2,4-Dinitrophenol 
H 2,4-Dinitrotoluene 
H 2,6-Dinitrotoluene 
H 2-Chloronaphthalene 
H Z-ChiorophenoL 
H 2-Methylnaphthalene 
H 2-hethylphenol 
H 2-Nitroanitine 
H 2-NitrophenoL 
H 3,3f-Dichlorobenzidine 
H 3-Nitroanitine 
H 4,6-Dinitro-2-methylphenol 
H 4-Brunophenyl-phenylether 
H 4-Chloro-3-methylphenol 
H L-Chloroaniline 
H 4-Chlorophenyl-phenylether 
H 4-Methylphenol 
H 4-Nitroanitine 
H 4-Ni trophenol 
H Acenaphthene 
H Acenaphthylene 
H Aldrin 
H Atuninun 
H Anthracene 
H Aroclor-1016 
H Aroclor-1221 
H Aroclor-1232 
H Aroclor-1242 
H Aroclor-1248 
H Aroclor-1254 
H Aroclor-1260 
H Arsenic 
H Bariun 
H Benzo(a)pyrene 
H Benzo(g,h,i)perylene 
H Berylliun 
H Butylbenrylphthalate 
H Cadmiun 
H Calciun 

1100.0000 UJ 
450.0000 U 
450.0000 U 
450.0000 u 

5.1000 
450.0000 u 
450.0000 u 
450.0000 u 

5.8000 

1.4000 J 
4.2000 J 

78.0000 J 
170.0000 J 
170.0000 J 

85.0000 J 
1.5000 J 
0.7400 J 
1.5000 J 

78.0000 J 
0.6000 J 

310.0000 J 
0.3200 J 

800.0000 U 
800.0000 U 
800.0000 U 
800.0000 U 
800.0000 u 

2000.0000 U 
800.0000 U 
800.0000 U 
800.0000 U 

2000.0000 u 
800.0000 U 
800.0000 U 
800.0000 u 
800.0000 U 
800.0000 u 
800.0000 U 

2000.0000 UJ 
800.0000 u 
800.0000 U 

2000.0000 u 
2000.0000 u 

800.0000 U 
800.0000 u 
800.0000 U 
800.0000 U 
800.0000 U 

2000.0000 u 
2000.0000 u 

800.0000 U 
800.0000 U 

4.1000 u 
5800.0000 

800.0000 U 
00.0000 u 

160.0000 U 
80.0000 U 
80.0000 U 
80.0000 U 
BO.OOO(f U 
80.0000 U 
30.5000 J 
54.3000 J 

800.0000 U 
800.0000 U 

0.3000 u 
440.0000 J 

0.8700 J 
38100.0000 
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H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
Ii 
Ii 1 

H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 

Carbazole 
Chromium 
Cobalt 
Copper 
Di-n-butylphthalate 
Di-n-octylphthalate 
Dibenr(a,h)anthracene 
Dibenzofuran 
Diethylphthalate 
Dimethylphthalate 
Endosulfan I 
Endosulfan 11 
&tdOsU\fan sulfate 
Fluorene 
Heptachlor 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Indeno(l,2,3-cd)pyrene 
1 ron 
Isophorone 
Lead 
Magnesium 
Manganese 
Mercury 
Methoxychlor 
N-Nitroso-di-n-propylamine 
N-Nitrosodiphenytamine (1) 
NaphthaLene 
Nickel 
Nitrobenzene 
Pentachlorophenol 
Phenanthrene 
Phenol 
Potassiun 
Seleniun 
Silver 
Sodiun 
Thalliun 
loxaphene 
Vanadiun 
Zinc I 

H alpha-EHC 
H alpha-Chlordane 
H beta-BHC 
H bis(2-ChloroethoxyMrethane 
H bis(2-ChloroethyOether 
H bis(2-Ethylhexyljphthalate 
H delta-BHC 
H gamma-BHC (Lindane) 

08SOO9OOD Lou: O/5 hi: 84/106 
L ALdrin 
1 cobatt 
L Endrin 
L Heptachlor epoxide 
L delta-BHC 

H 1,2,4-Trichlorobenzene 
H 1,2-Dichlorobenzene 
H 1,3-Dichlorobenzene 
H 1,4-Dichlorobenzene 
H 2,2'-oxybis(l-Chloropropane) 
H 2,4,5-Trichlorophenol 
H 2,4,6-Trichlorophenol 
H 2,4-Dichlorophenoi 
H 2,4-Dimethylphenol 
H 2,4-Dinitrophenol ' 
H 2,4-Dinitrotoluene 
H 2,6-Dinitrotoluene 
H 2-Chloronaphthalene 
H 2-Chlorophenol 

800.0000 UJ 
11.4000 

0.7600 J 
25.5000 J 

800.0000 U 
800.0000 U 
800.0000 U 
800.0000 U 
800.0000 U 
800.0000 U 

4.1000 u 
8.0000 U 

11 .oooo 
800.0000 U 

4.1000 u 
800.0000 U 
800.0000 UJ 
800.0000 U 
800.0000 U 
800.0000 U 

6440.0000 J 
800.0000 U 
337.0000 

1540.0000 u 
146.0000 J 

0.4700 J 
41.0000 u 

800.0000 U 
800.0000 U 
800.0000 U 

8.1000 J 
800.0000 U 

2000.0000 u 
800.0000 U 
800.0000 U 
273.0000 u 

4.2000 
4.0000 J 

555.0000 u 
2.4000 U 

410.0000 u 
6.7000 J 

764.0000 J 
4.1000 u 
4.1000 u 
4.1000 u 

800.0000 U 
800.0000 U 
800.0000 U 

2.1000 J 
4.1000 u 

0.5600 J 
0.3600 J 
1.0000 J 
1.1000 J 
1.6000 J 

820.0000 U 
820.0000 U 
820.0000 u 
820.0000 U 
820.0000 U 

2100.0000 u 
820.0000 U 
820.0000 U 
020.0000 u 

2100.0000 u 
820.0000 u 
820.0000 U 
820.0000 U 
820.0000 U 
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H 
H 

!-Methylnaphthalene 
!-methylphenol 
!-Yitroani line 
E-Nitrophenol 
3,3’-Dichlorobenridine 
I-Nitroeniline 

H 
H 
H 
H 
H i,4’-ODD 
H L-6-Dinitro-2-methYlPhenol 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
Ii 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
Ii 
H 
H 
H 
H 
H 1 sophorone 
H Lead 
H Magnesiun 
H Manganese 
H Mercury 
H Methoxychlor 
H N-Nitroso-di-n-propylamine 
H N-Nitrosodiphenylamine (1) 
H Naphthalene 
H Nickel 
H Nitrobenzene 
H Pentachlorophenol 

~~Broamphenyl-phenytether 
L-Chloro-3-methytphet 
6-Chloroanilina 
6-chlorophenyl-phenylether 
L-methylphenol 
&Nitroanitine 
4-Nitrophenol 
ncenaphthene 
Acenaphthylene 
kluninun 
Anthracene 
Aroctor-lDl6 
Aroclor-1221 
Aroclor-1232 
Aroclor-1242 
Aroclor-1248 
Aroclor-1234 
Aroclor-1260 
Arsenic 
Bariun 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g,h,i)perylene , 
6enzofk)fluoranthene 
Beryl 1 iun 
Butylbenzylphthalate 
Cadmium 
Catciun 
Carbarole 
Chrorniun 
Chrysene 
Copper 
Di-n-butylphthalate 
Di-n-octylphthalate 
Dibenz(a,h)anthracene 
Dibenzofuran 
Dieldrin 
Diethylphthalate 
Dimethylphthalate 
Endosul fan I 
Endosulfan II 
Endosulfan sulfate 
Endrin aldehyde 
Fluoranthene 
F luorene 
Heptachlor 
ttexachlorobenzene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Indeno(l,2,3-cd)pyrene 
I ron 

820.0000 u 
820.0000 U 

2100.0000 u 
820.0000 u 
820.0000 u 

2100.0000 UJ 
13.0000 J 

21OO.ODDO U 
820.0000 u 
820.0000 u 
820.0000 u 
820.0000 U 
820.0000 U 

2100.0000 UJ 
2l00.0000 u 

820.0000 u 
820.0000 U 

6060.0000 
820.0000 U 

82.0000 u 
170.0000 u 

82.0000 u 
82.0000 u 
82.0000 u 
82.0000 u 
82.0000 U 
30.7000 J 
53.7000 J 

820.0000 u 
820.0000 U 
820.0000 U 
820.0000 u 
820.0000 u 

0.3500 u 
820.0000 u 

0.8700 J 
38000.0000 

820.0000 u 
11 .oooo 

820.0000 u 
24.6000 J 

820.0000 u 
820.0000 u 
820.0000 u 
820.0000 u 

12.0000 J 
820.0000 U 
820.0000 u 

4.2000 U 
8.2000 u 
8.1000 J 
5.9000 J 

820.0000 u 
,820.0000 u 

4.2000 U 
820.0000 u 
820.0000 UJ 
820.0000 u 
820.0000 u 
820.0000 u 

4740.0000 J 
820.0000 U 
353.0000 

1540.0000 u 
130.0000 J 

0.4800 J 
42.0000 u 

820.0000 u 
820.0000 UJ 
820.0000 u 

8.1000 J 
820.0000 U 

2100.0000 u 
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H Phenanthrene 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 

Phenol 
Potassium 
Pyrene 
Selenium 
Silver 
Sodium 
Thalliun 
Toxaphene 
Vanadium 
Zinc 
alpha-BHC 
alpha-Chlordane 
beta-BHC 
bis(2-Chloroethoxy)rthane 

I bis(2-ChloroethyOether 
H bis(2-EthylhexytWhthaLate 
H gamna-BHC (Lindane) 
H gam-Chlordane 

08SOlOOO Low: 3110 hi: 
L Antimony 
L Benzo(a)anthracene 
L Chrysene 
L Cobalt 
L Dieldrin 
L Ehdosulfan II 
L Endrin aldehyde 
L Nickel 
L Potassim 
L gama-Chlordane 

H 1,2,4-Trichlorobenrene 
H 1,2-Dichlorobenzene 
H 1,3-Dichlorobenzene 
H 1,4-Dichlorobenzene 
H 2,2#-oxybis(l-ChIoropropane) 
H 2,4,5-Trichlorophenol 
H 2,4,6-Trichlorophenoi 
H 2,4-Dichlorophenol 
H 2,4-Dimethylpheno~ 
H 2,4-Dinitrophenot 
H 2,4-Dinitrotoluene 
H 2,6-Dinitrotoluene 
H 2-Chloronaphthalene 
H 2-Chlorophenol 
H 2-Methylnaphthalene 
H 2-Methylphenol 
H 2-Nitroanitine 
H 2-Nitrophenot 
H 3,3’-Dichtorobenzidine 
H 3-Nitroanitine 
H 4,4’-DDD 
H.4,4’-DDE 
H 4,6-Dinitro-2-methylphenol 
H 4-Bmmophenyl-phenylether 
H 4-Chloro-3-methylphenol 
H 4-Chloroaniline 
H 4-Chtorophenyt-phenylether 
H 4-Methylphenol 
H 4-Nitroanikine 
H 4-Nitrophenol 
H Acenaphthene 
H Acenaphthylene 
H Aldrin 
H Anthracene 
H Aroclor-1016 
H Aroclor-1221 
H Aroclor-1232 -. 
H Aroctor-1242 
H Aroclor-1248 
H Aroctor-1234 
H Aroclor-1260 

88/97 

820.0000 U 
284.ODOO u 
820.0000 U 

3.2000 
3.8000 J 

535.0000 u 
2.5000 U 

420.0000 U 
6.4000 J 

808.0000 J 
4.2000 U 
6.8000 
4.2000 U 

820.0000 U 
820.0000 U 
820.0000 U 

4.2000 U 
9.7000 

0.7300 u 
140.0000 J 
110.0000 J 

.0.1800 U 
0.7000 J 
0.9700 J 
1.0000 J 
1.4000 J 

30.6000 U 
1.3000 J 

420.0000 U 
420.0000 U 
420.0000 U 
420.0000 U 
420.0000 U 

1100.0000 u 
420.0000 U 
420.0000 U 
420.0000 U 

1100.0000 U 
420.0000 U 
420.0000 U 
420.0000 u 
420.0000 U 
420.0000 u 
420.0000 U 

1100.0000 u 
420.0000 U 
420.0000 U 

1100.0000 UJ 
4.2000 UJ 

19.0000 J 
1100.0000 U 

420.0000 U 
420.0000 U 
420.0000 U 
420.0000 U 
420.0000 U 

1100.0000 UJ 
1100.0000 u 
420.0000 U 
420.0000 U 

2.2000 UJ 
420.0000 U 

42.0000 UJ 
86.0000 UJ 
42.0000 UJ 
42.0000 UJ 
42.0000 UJ 
42.0000 UJ 
42.0000 UJ 
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H Arsenic 
H Bariun 
H Benro(a)pvme 
H Benro(b)fluoranthcne 
H Benzo<g,h,i)perYLene 
H Benro(k)fluorantherK 
H Beryt t iun 
H Butylbenzylphthalate 
H Carberole 
H Chromiun 
H copper 
H Di-n-octylphthaLate 
H Dibenz(a,h)anthrace 
H Dibenzofuran 
H Diethylphthalate 
H Oimethytphthalate 
H Endosulfan I 
H Endosulfan sulfate 
H Endrin 
H Endrin ketone 
H Ftuoranthene 
H Fluorene 
H Heptachlor 
H Heptachlor epoxide 
H Hexachlorobenzene 
H tiexachlorobutadiene 
H HexachlorocycIopentadiene 
H Hexachloroethane 
H Tndeno(l,2,3-cdlpyrene 
H 1 sophorone 
H Lead 
H Wagnesiun 
H Manganese 
H Mercury 
H Methoxychlor 
H N-Nitroso-di-n-propylamine 
H N-Nitrosodiphenytamine (1) 
H NaphthaLene 
H Nitrobenzene 
H PentachLorophenoL 
H Phenanthrene 
H Phenol 
H Pyrene 
H Seteniun 
H Si lver 
H Sodiun 
Ii Thalliun 
H Toxaphene 
H Zinc 
H alpha-BHC 
H beta-BHC 
H bis(2-ChLoroethoxyWiethane 
H bis(2-Chloroethyl)ether 
H bis(2-EthylhexylIphthalate 
H delta-BHC 
H gatmwBHC (Lindane) 

08SOlIOO low: 2/16 hi: 68/78 
L Acenaphthylene 
L Antimony 
L Benzo(a)anthracene 
L Benro(a)pyrene 
L Benzo(g,h,i)peryLene 
L Cadmiun 
L Chrysene 
L Cobalt 
L Dieldrin 
L Endrin aldehyde 
L Fluoranthene 
L lndeno(l,2,3-cdjpyrene 
L Nickel 
L Phenanthrene 
I. Potassiun 

7.8000 J 
10.4000 J 

420.0000 U 
420.0000 U 
420.0000 U 
420.0000 u 

0.1300 u 
420.0000 u 
420.0000 U 

27.4000 
11.1000 J 

420.0000 u 
420.0000 UJ 
420.0000 U 
420.0000 U 
420.0000 U 

2.2000 UJ 
4.2000 UJ 
4.2000 UJ 
4.2000 UJ 

420.0000 U 
420.0000 U 

2.2000 UJ 
2.2000 UJ 

420.0000 U 
420.0000 U 
420.0000 U 
420.0000 U 
420.0000 U 
420.0000 U 

43.6000 
179.0000 u 

12.7000 J 
0.1600 J 

22.0000 UJ 
420.0000 U 
420.0000 UJ 
420.0000 U 
420.0000 U 

1100.0000 u 
420.0000 U 
420.0000 U 
420.0000 U 

1.1000 u 
62.7000 J 

241.0000 U 
1.3000 u 

220.0000 UJ 
35.8000 U 

2.2000 UJ 
2.2000 UJ 

420.0000 U 
420.0000 U 
420.0000 U 

2.2000 UJ 
2.2000 UJ 

67.0000 J 
0.6900 U 

120.0000 J 
150.0000 J 

80.0000 J 
0.0700 J 

230.0000 J 
0.1700 J 
1.4000 J 
1.4000 J 

260.0000 J 
12O.DOOO J 

0.8800 J 
80.0000 J 
56.4000 U 
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L bis(2-EthylhexylMhthatate 

H 1,2,4-Trichlorobeozene 
H 1,2-Dichlorobenzene 
H 1,3-Dichlorobenrene 
H 1,4-Dichlorobenrene 
H 2,2’-oxybis(l-Chloropropane) 
ii 2,4,5-lrichlorophenol 
H 2,4,&Trichlorophenol 
H 2,4-Dichlorophenol 
H 2,4-Dimethylphenol 
B 2,4-Dinitrophenol 
H 2,4-Dinitrotoluene 
H 2,6-Dinitrotolwne 
H 2-Chloronaphthalene 
H 2-Chlorophenol 
H E-Wethylnaphthalene 
H 2-Methylphenol 
H 2-Nitroanitine 
H 2-Nitrophenot 
H 3,3’-Dichlorobenzidine 
H 3-Nitroeniline 
H 4,4'-DDD 
H 4,6-Dinitro-2-methylphenok 
H 4-Bromophenyl-phenylether 
H 4-Chloro-3-methylphenol 
H G-Chloroaniline 
H 4-Chlorophenyl-phenylether 
H 4-Methylphenol 
H 4-Nitroanitine 
H 4-Nitrophenol 
H Acenaphthene 
H Aldrin 
H Anthracene 
H Arsenic 
H Bariun 
H Berytliun 
H Butylbenzylphthalate 
H Catciun 
H Carbarote 
H Chromiun 
H Copper 
H Di-n-octylphthalate 
H Dibenz(a,h)anthracene 
H Dibenzofuran 
H Diethylphthalate 
H Dimethylphthalate 
H Endosulfan 1 
H FLuorene 
H Heptachlor 
H Heptachlor epoxide 
H Hexachlorobenzene 
H Bexachlorobutadiene 
n HexachLorocycIopentadiene 
H Hexachloroethane 
H 1 sophorone 
H Lead 
H Magnesiun 
H Manganese 
H Mercury 
H Methoxychlor 
H N-Nitroso-di-n-propylamine 
H N-Nitrosodiphenykamine (1) 
H Naphthalene 
H Nitrobenzene 
H PentachlorophenoI 
H Phenol 
H Selenim 
H Silver 
H Sodiun 
H Thallim 
H Toxaphene 
H Zinc 

400.0000 U 
4OO.DOOO U 
400.0000 u 
400.0000 u 
400.0000 u 

1000.0000 u 
4DO.ODDO U 
4OD.OODD U 
400.0000 U 

lODD.DOOO U 
4OD.OODD U 
400.0000 u 
400.0000 u 
400.0000 u 
400.0000 u 
400.0000 U 

1000.0000 u 
400.0000 u 
400.0000 u 

lOOO.DOOO U 
6.4000 J 

1000.0000 u 
400.0000 u 
400.0000 u 
4OO.DDOD U 
400.0000 u 
400.0000 U 

1000.0000 u 
1000.0000 u 
400.0000 u 

2.0000 u 
400.0000 u 

3.5000 J 
28.4000 J 

0.1300 u 
400.0000 u 

13000.0000 
400.0000 UJ 

5.4000 
5.1000 u 

400.0000 u 
400.0000 u 
400.0000 u 
400.0000 U 
400.0000 u 

2.0000 u 
400.0000 u 

2.0000 u 
2.0000 u 

400.0000 u 
400.0000 u 
400.0000 u 
400.0000 u 
400.0000 u 

37.3000 
487.0000 u 

18.5000 J 
0.1000 J 

20.0000 u 
400.0000 u 
400.0000 u 
400.0000 u 
400.0000 u 

1000.0000 u 
400.0000 U 

1.0000 u 
3.8000 J 

249.0000 U 
1.2000 u 

200.0000 u 
33.1000 u 
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alpha-BHC 
beta-BHC 
bis(2-ChloroethoxyMaetha~ 
bis(2-ChLoroethyOether 
delta-BHC 
gamwBHC (Lindabe) 
ganma-ChLordane 

08S01200 lou: 9112 hi: 69/89 
L Aldrin 
L CobaLt 
L Endosutfan 1 
L Endosulfan sIJlfate 
L Heptachlor 
L Heptachlor epoxide 
L Methoxychlor 
L Toxaphene 
L alpha-BHC 
L beta-BHC 
L delta-BHC 
L ganma-BHC (Lindane) 

H 1,2,4-Trichlorobenzene 
H 1,2-Dichlorobenzene 
H 1,3-DichLorobenrene 
H 1,4-Dichlorobenzene 
H 2,2’-oxybis(l-Chloropropane) 
H 2,4,5-lrichlorophenol 
H 2,4,6-Trichlorophenol 
H 2,4-DichlorophenoL 
H 2,4-DimethylphenoL 
H 2,4-Dinitrophenol 
H 2,4-Dinitrotoluene 
H 2,6-DinitrotoLuene 
H 2-Chloronaphthalene 
H 2-ChlorophenoL 
H 2-Methylnaphthalene 
H 2-Methylphenol 
H 2-Nitroanitine 
H 2-NitrophenoL 
H 3,3f-Dichlorobenzidine 
H 3-Nitroaniline 
H 4,4’-DDD 
H 4,4’-DDE 
H 4,6-Dinitro-2:methylphenol 
H 4-BromophenyL-phenylether 
H 4-Chloro-3-methylphenol 
H 4-Chloroani\ine 
H 4-Chlorophenyl-phenylether 
H 4-Methylphenol 
H 4-Nitroaniline 
H 4-Nitrophenol 
H Acenaphthene 
H Acenaphthylene 
H Anthracene 
H Antimony 
H Aroclor-1260 
H Arsenic 
H Barium 
H Benzo(a)anthracene 
H Benzo(a)pyrene 
H Benzo(b)fluoranthene 
H Benzo(g,h,i)peryLene 
H Benzo(k)fLuoranthene 
H Berylliun 
H Butylbenzylphthalate 
H Cadmiun 
H Carbazole 
H Chromiun 
H Chrysene 
H Copper 
H Di-n-butylphthalate 
H Di-n-octylphthalate 

2.0000 u 
2.0000 U 400.0000 u ."--y 

400.0000 u 
2.0000 u 
2.0000 u 
5.0000 

1.7000 u 
0.1900 U 
0.i300 J 
2.0000 J 
1.7000 U 
1.5000 J 

17.0000 u 
170.0D00 u 

1.7000 u 
1.7000 u 
1.7000 u 
1.7000 u 

450.0000 u 
450.0000 u 
450.0000 u 
450.0000 u 
45o.ooop u 

1100.0000 u 
450.0000 u 
450.0000 u 
450.0000 u 

1100.0000 u 
450.0000 u 
450.0000 u 
450.0000 u 
450.0000 u 
450.0000 u ..-. \ 
450.0000 u 

1100.0000 u 
450.0000 u 
450.0000 u 

1100.0000 u 
9.7000 J 

22.0000 
1100.0000 u 

45o.opoo u 
450.0000 u 
450.0000 u 
450.0000 u 
450.0000 u 

1100.0000 u 
1100.0000 u 

450.0000 u 
450.0000 u 
450.0000 u 

7.8000 J 
420.0000 J 

6.2000 J 
36.9000 J 

450.0000 u 
450.0000 u 
450.0000 u 
450.0000 u 
450.0000 u 

0.1400 u 
450.0000 u 

1.5000 
450.0000 UJ 
208.0000 
450.0000 u 

49.3000 d---% J 
450.0000 u 
450.0000 u 
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H Dibenz(a,h)anthracene 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 

Dibenzofuran 
Dieldrin 
Diethytphthalate 
Dimethylphthalate 
Endrin 
Endrin aldehyde 
F luoranthene 
F 1 uorene 
Hexachlorobenrene 
Bexachlorobutadiene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Tndeno(l,2,3-cdWyrene 
1 ron 
1 sophorone 
Lead 
Magnes i ua 
Manganese 
Mercury 
N-Nitroso-di-n-propylamine 
N-Nitrosodiphenylamine (1) 
Naphthalene 
Nitrobenzene 
Pentachlorophenol 
Phenanthrene 
Phenol 
Pyrene 
Seleniun 
Si lver 
Sodiun 
Thallium 
Zinc 
alpha-Chlordane 
bis(2-Chloroethoxy)methane 
bis(2-ChLoroethyl)ether 
bis(2-Ethylhexyl)phthalate 
gamma-Chlordane 

08SO1300 
L 4,4’-DDD 
L Antimony 
L Berylliun 
L CacbGun 
L Cobalt 
L End-in aldehyde 
L Nickel 
L Potassiun 
L gamma-Chlordane 

H Arsenic 
H Lead 
H SeLeniun 
H Silver 
H Sodiun 
H Thallium 

OBSO1400 
L 4,4’-DDD 
L Antimony 
L Cadniun 
L Cobalt 
L Endrin aldehyde 
L Nickel 
L Potassium 

Lou: 619 hi: 4/6 

lou: 4/7 hi: 61% 

H 1,2,4-Trichiorobenzene 
H 1,2-Dichlorobenzene 
H 1,3-Dichlorobenzene 
H 1,4-Dichlorobenzene 
H 2,2’-oxybis(l-Chloropropane) 
H 2,4,6-Trichlorophenol 
H 2,4-Dichlorophenol 

450.0000 u 
9.0000 J 

450.0000 u 
450.0000 u 

6.7000 
7.1000 

450.0000 u 
450.0000 u 
450.0000 U 
45D.OODO U 
450.DOOO U 
450.0000 u 
450.0000 u 

1230.0000 J 
450.ODOO U 
156.0000 
312.0000 U 

16;9000 J 
0.5800 J 

450.0000 u 
450.0000 u 
450.0000 u 
450.0000 u 

1100.0000 u 
45O.DOOO U 
450.0000 u 
450.0000 u 

1.2000 u 
122.0000 J 
346.0000 U 

1.3000 u 
137.0000 J 

19.0000 
450.0000 U 
450.0000 u 
450.0000 u 

11.0000 J 

0.8800 J 
0.6300 U 
0.0300 u 
0.0600 u 
0.1500 u 
0.5500 J 
0.2800 U 

10.3000 u 
0.4800 J 

1.3000 u 
24.3000 

0.9500 u 
0.6500 J 

197.0000 u 
1.1000 u 

0.9200 J 
0.6500 U 
0.1000 u 
0.1600 U 
0.4600 J 
0.4100 J 

37.7000 u 

380.0000 U 
380.0000 U 
380.0000 U 
380.0000 U 
380.0000 u 
380.0000 u 
380.0000 U 
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H 2,4-Dimethylphenol 
H 2,4-Dinitrotoluene 
H 2,6-Dinitrotoluene 
H 2-Chloronaphthalene 
H 2-Chlorophebol 
H 2-Methylnaphthalena 
H 2-Methylphenol 
H 2-Nitrophenol 
H 3,3#-Dichlorobenzidine 
H 4-Bromophenyl-phenylether 
H 4-Chloro-3-methylphenol 
H 4-ChLoroaniline 
H 4-Chlorophenyl-phenylether 
H 4-Methylphenol 
H Acermphthebe 
H Acenaphthylene 
H Anthracene 
H Arsenic 
H Benzo(a)anthracene 
H Benzo(a)pyrene 
H Benzo(b)fluoranthme 
H Benzo(g,h,i)perylene 
H Benzo(k)fluoranthene 
H BerylliUa 
H Butylbenzylphthalate 
H Carbazote 
H Chromiun 
H Chrysene 
H copper 
H Di-n-octylphthalate 
H Dibenz(a,h)anthracene 
H Dibenzofuran 

.H Dieldrin 
H Diethylphthalate 
H Dimethylphthalate 
H Ftuoranthene 
H F luorene 
H Hexachtorobenzene 
H Hexachlorobutadiene 
H Hexachlorocyclopentadiene 
H Hexachloroethane 
H tndeno(l,2,3-cdjpyrene 
H lsophorone 
H Lead 
H hercury 
H N-Nitroso-di-n-propylamine 
H N-Nitrosodiphenytamine (1) 
H Naphthalene 
H Nitrobenzene 
H Phenanthrene 
H Pheno I 
H Pyrene 
H Seleniun 
H Silver 
H Sodiun 
H Thalliun 
H bis(2-Chloroethoxy)methane 
H bis(2-Chloroethyljether 
H bis(2-EthylhexyL)phthalate 

08s01500 low: 2/11 hi: 831102 
L Antimony 
L Benzo(a)anthracene 
L Benzo(a)pyrene 
L Benzo(b)fluoranthene 
L Benro(k)fluoranthene 
L Chrysene 
L Cobalt 
L Endosulfan sulfate 
L Fluoranthene 
L Nickel 
L Pyrene 

380.0000 u 
380.0000 U 
380.0000 U 
380.0000 U 
380.0000 U 
380.0000 U 
380.0000 U 
380.0000 u 
380.0000 u 
380.0000 U 

'380,DOOO U 
380.0000 U 
380.0000 u 
380.0000 u 
380.0000 u 
380.0000 u 
380.0000 U 

1.3000 u 
380.0000 u 
380.0000 U 
380.0000 U 
380.0000 U 
380.0000 U 

0.0500 U 
380.0000 u 
38O.ODOD UJ 

9.2000 
380:0000 U 

3.3boo u 
380.0000 u 
380.0000 u 
380.0000 U 

6.5000 J 
380.0000 U 
380.0000 u 
380.0000 U 
380.0000 u 
380.0000 U 
380.0000 U 
380.0000 U 
380.0000 u 
380.0000 U 
380.0000 u 

21.6000 
0.0800 J 

380.0000 u 
380.0000 u 
380.0000 u 
380-0000 U 
380.0000 U 
380.0000 u 
380.0000 U 
8. 0.9800 U 

9.6000 J 
257.0000 U 

1.1000 u 
380.0000 u 
380.0000 U 
380.0000 U 

0.7400 u 
31.0000 J 
41.0000 J 
75.0000 J 
74.0000 J 
54.0000 J 

0.1800 U 
.2.3000 J 

50.0000 J 
1.1000 J 

61.0000 J 

C-4-188 



n H 1.2.4-Trichlorobenzene 
H 1;2:Dichlorobenzene 
H 1,3-Dichlorobenrene 
H 1.4.Dichlorobenzene 
H 2;2'-oxybis(l-Chloropropane) 
H 2,4,5-Trichlorophenol 
H 2,4,6-Trichlorophenol 
H 2,4-Dichlorophenol 
H 2,4-Dimethylphenol 
H 2,4-DinitropheMol 
H 2,4-Dinitrotoluene 
H 2,&Dinitrotoluene 
H 2-Chloronaphthalene 
H 2-Chlorophenol 
H 2-Methyl&zhthalene 
H 2-Methylphenol 
H 2-Nitroaniline 
H 2-Nitrophenol 
H 3,3'-Dichlorobenzidine 
H 3-Nitroanitine 
H 4,4'-DOD 
H 4.4'.DDE 
H 

H l-Methyl&en01 

4;4'-DDT 

H 4-Nitroanitine 

H 4,6-Dinitro-2-methylphenol 
H 4-Brunophenyl-phenylether 
H 4-Chloro-3-methylphenol 
H 4-Chloroaniline 
H 4-Chlorophenyl-phenylether 

430.0000 u 
430.0000 u 
430.0000 u 

1100.0000 u 
430.0000 u 
43D.DOOO U 
430.0000 0 
430.0000 u 
430.0000 u 
430.0000 u 

1100.0000 u 
430.0000 u 
430.0000 u 

1100.0000 u 
36.0000 J 
22.0000 u 

430.0000 u 

160.0000 

1100.0000 u 

1100.0000 u 
430.0000 u 
430.0000 u 
430.0000 u 
430.0000 u 

H 4-Nitrophenot 
H Acenaphthene 
H Acenachthylene 

1100.0000 u 
430.0000 u 
430.0000 u 

H Aldrin 
H Anthracene 
H Aroclor-1016 
H Aroclor-1221 
H Aroclor-1232 
H Aroclor-1242 
H Aroclor-1248 
H Aroclor-1254 
H Aroclor-1260 
H Arsenic 
H Bariun 
H Benzo(g,h,i)perylene 
H Berylliun 
H Butylbenzylphthalate 
H Cadniun 
H Calciun 
H Carbezole 
H Chromiun 
HCopper 
H Di-n-butylphthalate 
H Di-n-octylphthalate 
H Dibenz(a,h)anthracene 
H Dibenzofuran 
H Dieldrin 
H Diethylphthalate 
H Dimethylphthalate 
H Endosulfan I 
H Endosulfan II 
H Endrin 
H Endrin aldehyde 
H Endrin ketone 
H Fluorene 
H Heptachlor 
H Heptachlor epoxide 
H Hexachlorobenzene 
H Hexachlorobutadiene 
H HexachIorocyclopentadiene 
H Hexachloroethane 
H Indeno(l,2,3-cdjpyrene 
H Iron 

11.0000 u 
430.0000 u 
220.0000 u 
440.0000 u 
220.0000 u 
220.0000 u 
220.0000 u 
220.0000 u 
220.0000 u 

10.4000 J 
135.0000 
430.0000 u 

0.1000 u 
430.0000 u 

1.1000 J 
12400.0000 

430.0000 UJ 
5.6000 

24.8000 J 
430.0000 u 
430.0000 U 
430.0000 u 
430.0000 u 

22.0000 u 
430.0000 u 
430.0000 u 

11.0000 u 
22.0000 u 
22.0000 u 
22.0000 u 
22.0000 u 

430.0000 u 
14.0000 U 
11.0000 

430.0000 u 
430.0000 u 
430.0000 u 
430.0000 u 
43D.0000 U 

2570.0000 J 
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H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
Ii 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 

H lsophorone 
H Lead 
H nagnesim 
H Manganese 
H Mercury 
H hethoxychlor 

N-Nitroso-di-n-propYlmine 
N-Nitrosodiphen+tamine (1) 
Nephthelene 
Nitrobenzene 
PentechLorophenoL 
Phenanthrene 
Phenol 
Potassium 
Selenium 
Silver 
Sodim 
Thalliun 
Toxaphene 
Zinc 
alpha-BHC 
alpha-Chlordane 
beta-BHC 
bis(t-ChloroethoxyIrthane 
bis(2-Chloroethyl)ether 
bis(2-EthylhexylIphthaLate 
de1 ta-BHC 
gama-BHC (Lindane) 
gamna-Chlordane 

08s01600 Lou: 3/15 hi: 81195 
L Acenaphthylene 
L Antimony 
L Benzo(a)anthracene 
L Benro(a)pyrene 
L Benzo(g,h,i)perYlene 
L Cadmiun 
L Chrysene 
L Cobalt 
L Endrin 
L Ftuoranthene 
L Tndeno(l,2,3-cd)pyrene 
L Nickel 
L Phenanthrene 
L Pyrene 
L bis(2-Ethy\hexyl)phthalate 

1,2,4-Trichlorobenzene 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
l,h-Dichlorobenzene 
2,2’-oxybis(l-Chloropropane) 
2,4,5-lrichlorophenol 
2,4,6-Trichlorophenol 
2,4-Dichlorophenol 
2,4-Oimethylphenol 
2,4-Oinitrophenol 
2,4-Oinitrotoluene 
2,&Oinitrotoluene 
2-Chloronaphthalene 
2-Chlorophenol 
2-Hethylnaphthalene 
2-Methylphenol 
2-Nitroaniline 
2-Nitrophenol 
3,3’-Oichlorobenzidine 
3-Nitroanitine 
4,4’-DOD 
4,41-DDE 
4,4’-DOT 
4,6-Dinitro-2-methylphenol 
4-Bromophenyl-phenylether 
l-Chloro-3-methylphenol 

H 
Ii 
H 
H 
H 
H 
H 
H 
Ii 
H 
H 
H 
Ii 
H 
H 
H 
Ii 
H 
H 
Ii 
H 
H 
H 
H 
H 
H 

430.0000 u 
66.7000 

529.0000 U 
52.4000 J 

0.7700 J 
110.0000 u 
43O.OOQO u 
430.0000 u 
43O.0000 u 
43O.OOQO u 

1100.0000 u 
430.0000 u 
43Q.0000 u 
122.OQOO u 

1.6000 
16.8000 J 

225.0000 u 
1.3000 u 

1100.0000 u 
260.0000 J 

11.0000 u 
78.0000 
11.0000 u 

430.0000 u 
43O.OOOO u 
430.0000 u 

5.9000 J 
11.0000 u 

140.0000 

63.0000 J 
0.6700 U 

120.0000 J 
170.0000 J 
120.0000 J 

0.0700 u 
250.0000 J 

0.1600 U 
1.8000 J 

160.0000 J 
150.0000 J 

1.2000 J 
64.0000 J 

280.0000 J 
42.0000 J 

390.0000 u 
390.0000 u 
390.0000 u 
390.0000 u 
390.0000 u 
980.0000 U 
390.0000 u 
390.0000 u 
39O.OOOO u 
980.0000 u 
390.0000 u 
390.0000 u 
390.0000 u 
3PQ.OOOO u 
390.0000 u 
390.0000 u 
980.0000 U 
39O.OOOO u 
390.0000 u 
980.0000 u 

40.0000 J 
.22.0000 J 

1200.0000 0 
980.0000 u 
390.0000 u 
390.0000 u 
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H 4Chloroaniline 
H 4-Chlorophenyl-phenylether 
H 4-Methylphenol 
H 4-Nitroanitim 

,-Nitrophenol 
icenaphthene 
rldrin 
~nthracene 
\roclor-1016 
broclor-1221 
iroclor-1232 
hroclor-1242 
4rocLor-1248 
4roclor-1254 
broclor-1260 
krsenic 
I aariun 
Berylliun 
Butylbenzylphthalate 
Calciun 
Carbazole 
Chruniun 
Copper 
Di-n-octytphthatate 
Dibenz(a,h)anthracene 
Dibenzofuran 
Dieldrin 
Diethylphthalate 
Dimethylphthalate 
Endosulfan I 
Endosulfan 11 
Endosulfan sulfate 
Endrin aldehyde 
Endrin ketone 
Fluorene 
Heptachlor 
Heptachlor epaxide 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
Hexachloroethane 
I sophorone 
Lead 
Magnesi un 
Manganese 
Mercury 
Methoxychlor 
n-Nitroso-di-n-propytamine 
N-Nitrosodiphenylamine (1) 
Naphthalene 
Nitrobenzene 
Pentachlorophenol 
Pheno 1 
Potessiun 
Seleniun 
Silver 

H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
Ii 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 

H Sodiun 
H Thalliun 
H Toxaphene 
H vanadiun 
H Zinc 
H alpha-BHC 
H alpha-Chlordane 
H beta-BHC 
H bis(2-ChloroethoxyMxzthane 
H bis(2-ChloroethylIether 
Ii delta-BHC 
H gama-BHC (Lindane) 
H gamna-Chlordane -:. 

08sO1700 
L Antimony 
L Cadniun 

Lou: l/6 hi: 89/106 

390.0000 u 
390.0000 u 
390.0000 u 
980.0000 u 
98O.OQOO u 
390.0000 u 

20.0000 u 
390.0000 u 
390.0000 u 
790.0000 u 
390.0000 u 
390.0000 u 
390.0000 u 
390.0000 u 
390.0000 u 

6.2000 J 
25.5000 J 

0.2600 U 
390.0000 u 

632OO.ODOO 
390.0000 UJ 

10.7000 
6.8000 J 

390.0000 u 
390.0000 u 
390.0000 u 

39.0000 u 
390.0000 u 
390.0000 u 

20.0000 u 
39.0000 u 
39.0000 u 
39.0000 u 
39.0000 u 

39O.OODO u 
20.0000 u 
20.0000 u 

390.0000 u 
390.0000 u 
39O.OODO u 
390.0000 u 
390.0000 u 

25.2000 
1620.0000 u 

33.4000 J 
0.1800 J 

2QO.ODQO u 
390.0000 u 
390.0000 u 
390.0000 u 
390.0000 u 
980.0000 u 
39O.OODO u 
142.0000 U 

1.0000 u 
4.2000 J 

244.0000 U 
1.2000 u 

2000.0000 u 
4.5000 J 

31.8000 U 
20.0000 u 
14.0000 J 
20.0000 u 

390.0000 u 
39o.tn300 u 

20.0000 u 
20.0000 u 
20.0000 u 

0.7100 u 
0.3100 J 
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Lcobalt 
L Di-n-butylphthalate 
L Endrin atdehyde 
L delta-BWC 

H 1,2,4-Trichlorobenrene 
H l,2-Oichlorobenzene 
H 1,3-Dichlorobenzene 
H 1,4-Dichloroknzene 
H 2.2'-oxybis(l-Chloropropam) 
H 2;4,5Trichlorophenot 
H 2.4.6-Trichloropheno! 
H 2;4~Oichlorophenol 
H 2,4-Dimathylph~ol 
H 2,4-Oinitropkcnol 
H 2,4-Dinitrototuene 
H 2,6-Oinitrotoluene 
H 2-Chloronaphthalene 
H 2-Chlorophenol 
H 2-Methylnaphthalene 
H 2-Methylphenol 
H 2-Nitroanitine 
H 2-Nitrophenol 
H 3,3#-Dichlorobenzidine 
H 3-Nitroaniline 
H 4,4'-ODD 
H 4,4'-DDE 
H 4,6-Dinitro-2-methylphenol 
H 4-Bromophenyl-phenylether 
H 4-Chloro-3-methylphenol 
H 4-Chloroaniline 
H 4-Chlorophenyl-phenylether 
H 4-Methylphenol 
H 4-Nitroaniline 
H 4-Nitrophenol 
H Acenaphthene 
H Acenaphthylene 
H Aldrin 
H Aluninun 
H Anthracene 
H Aroclor-1016 
H Aroclor-1221 
H Aroclor-1232 
H Aroclor-1242 

H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
Ii 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 

H Aroclor-1248 
H Aroclor-12% 
H Aroclor-1260 
H Arsenic 
H Eiariun 

BenrofaIanthracene 
Benzo(a)pyrene 
eenzo(b)fluoranthene 
Benzo(g,h,i)perylene 
Benzo(k)fluoranthene 
Beryllim 
6utylbenzylphthalate 
Calciun 
Carbazole 
Chromiun 
Chrysene 
Copper 
Di-n-octylphthalate 
Dibenz(a,h)anthracene 
Oibenzofuran 
Diethylphthalate 
Oimethylphthalate 
Endosulf an 1 
Endosulfan I I 
Endosulfan sulfate 
Endrin 
Endrin ketone 
Fluoranthene 
F luorene 

0.3600 J 
58.0000 J 

0.2700 J 
0.2400 J 

410.0000 u 
410.0000 u 
410.0000 u 
410.0000 u 
410.0000 u 

1000.0000 u 
410.0000 u 
410.0000 u 
410.0000 u 

1000.0000 u 
410.0000 u 
410.0000 u 
410.0000 u 
410.0000 u 
410.0000 u 
41D.ODOO u 

1000.0000 u 
410.0000 u 
41O.ODOO u 

1000.0000 u 
5.0000 J 

17.0000 
1000.0000 u 
410.0000 u 
410.0000 u 
410.0000 u 
410.0000 u 
410.0000 u 

1000.0000 u 
1000.0000 u 
410.0000 u 
410.0000 u 

2.1000 u 
3190.0000 

410.0000 u 
41.0000 u 
84.0000 u 
41.0000 u 
41.0000 u 
41.0000 u 
41.0000 u 
41.0000 u 

6.6000 J 
48.8000 J 

410.0000 u 
410.0000 u 
410.0000 u 
410.0000 u 
410.0000 u 

0.4500 
410.0000 u 

41700.0000 
410.0000 UJ 

27.0000 
410.0000 u 

16.6000 J 
410.0000 u 
410.0000 u 
410.0000 u 
410.0000 u 
410.0000 u 

2.1000 u 
4.1000 u 
4.1000 u 
4.1000 u 
4.1000 u 

410.0000 u 
410.0000 u 
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H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
Ii 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 

08sO18OC Lou: l/8 hi: 89/99 
L Antimony 
L Cobalt 
L Dieldrin 
L Endosulfan 11 
L Endrin aldehyde 
L NickeL 
L delta-BHC 
L gamna-Chlordane 

H 1,2,4-Trichlorobenzene 
H 1,2-Dichlorobenzene 
H 1,3-DichLorobenzene 
H 1,4-Oichlorobenzene 
H 2,2'-oxybis(l-Chloropropane) 
H 2,4,5-Trichlorophenol 
H 2,4,6-lrichlorophenol 
H 2,4-Dichlorophenol 
H 2,4-Dimethylphenol 
H 2,4-Dinitrophenol 
H 2,4-Oinitrotoluene 
H 2,6-Dinitrotoluene 
H 2-Chloronaphthalene 
H 2-Chlorophenol 
H 2-Methylnaphthalene 
H 2-Methylphenol 
H 2-Nitroaniline 
H 2-Nitrophenot 
H 3,3'-Dichlorobenzidine 
H 3-Nitroaniline 
H 4,4'-ODD 
H 4,6-Oinitro-2-methylphenol 
H 4-Bromophenyl-phenylether 
H 4-Chloro-3-methylphenol 

Heptechlor 
Heptachlor epoxide 
HexachLorobenzene 
hexachlorobutadiene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Indeno(l,2,3-cdjpyrene 
lron 
1 sophorone 
Lead 
Uagnes i un 
Manganese 
Mercury 
Methoxychlor 
N-Nitroso-di-n-propytamine 
N-Nitrosodiphenytamine (1) 
Naphthalene 
Nickel 
Nitrobenzene 
Pentachlorophenol 
Phenanthrene 
Phenol 
Potassium 
Pyrene 
Seleniun 
Silver 
Sodiun 
Thalliun 
Toxaphene 
Vanadi un 
Zinc 
alpha-BHC 
alpha-Chlordane 
beta-BHC 
bis(2-Chtoroethoxy)methane 
bis(2-Chloroethyl)ether 
bis(2-EthylhexylIphthalate 
gamma-BHC (Lindane) 

2.1000 u 
2.1000 u 

410.0000 u 
410.0000 u 
410.0000 u 
410.0000 u 
410.0000 u 
962.0000 J 
410.0000 u 
400.0000 

2280.0000 U 
127.0000 J 

0.1600 J 
21.0000 u 

410.0000 u 
410.0000 u 
410.0000 u 

2.5000 J 
410.0000 u 

1000.0000 u 
410.0000 u 
410.0000 u 
303.0000 u 
410.0000 u 

1.1000 u 
44.0000 J 

307.0000 u 
1.2000 u 

210.0000 u 
4.8000 J 

92.5000 U 
2.1000 u 
7.3000 
2.1000 u 

410.0000 u 
410.0000 u 
410.0000 u 

2.1000 u 

0.7000 u 
0.2900 J 
1.7000 J 
0.4300 J 
0.9100 J 
1.6000 J 
0.1000 J 
0.3100 J 

420.0000 U 
420.0000 U 
420.0000 U 
420.0000 U 
420.0000 U 

1100.0000 u 
420.0000 U 
420.0000 U 
420.0000 U 

1100.0000 u 
420.0000 U 
420.0000 U 
420.0000 U 
420.0000 U 
420.0000 U 
420.0000 U 

1100.0000 u 
420.0000 U 
420.0000 U 

1100.0000 u 
4.2000 U 

1100.0000 u 
420.0000 U 
420.0000 U 
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H 4-Chloroaniline 
H 4-Chlorophmyl-phenylether 
H 4-Methylphenol 
H 4-Nitroanitine 
H 4-Nitrophebol 
H Acenaphthene 
H Acenaphthylene 
H Aldrin 
H Anthracene 
H Aroclor-1016 
H Aroclor-1221 
H Aroclor-1232 
H Aroctor-1242 
H Aroclor-1248 
H Aroclor-1254 
H Aroclor-1260 
H Arsenic 
H Bariun 
H Benzo(a)anthracene 
H BenzofaIpyrene 
H Demo(b)fluoranthene 
H Benzo(g,h,iMerytene 

Benzo(k)fluoranthebe H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 

Beryliiun 
Butylbenzylphthalate 
Calcium 
Carbazole 
Chromiun 
Chrysene 
copper 
Di-n-octylphthalate 
Dibenz(a,h)anthracene 
Oibenzofuran 
Diethylphthalate 
Dimethylphthatate 
Endosulfan 1 
Endosulfan sulfate 
Endrin 
Endr i n ketone 
Fluoranthene 
F luorene 
Heptachlor 
Heptachlor epoxide 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
Hexachloroethane 
rndeno(l,2,3-cdjpyrene 
1 ron 
I sophorone 
Lead 
Magnes i un 
Manganese 
Mercury 

H 
H 
H 
H 
H 
H 
H 
H 
H 
H 

420.0000 U 
420.0000 U 
420.0000 U 

1100.0000 u 
1100.0000 u 

420.0000 u 
420.0000 U 

2.2000 u 
420.0000 U 

42.0000 U 
85.0000 u 
42.0000 U 
42.0000 U 
42.0000 U 
42.0000 U 
42.0000 U 

6.3000 J 
19.3000 J 

420.0000 U 
420.0000 U 
420.0000 U 
420.0000 U 
420.0000 U 

0.1400 u 
420.0000 U 

19900.0000 
420.0000 UJ 

14.6000 
420.0000 U 

7.9000 J 
420.0000 U 
420.0000 U 
420.0000 U 
420.0000 U 
420.0000 U 

2.2000 u 
4.2000 U 
4.2000 U 
4.2000 U 

420.0000 U 
420.0000 U 

2.2000 u 

420.0000 U 
420.0000 U 
420.0000 U 
420.0000 U 
982.0000 J 
420.0000 U 

53.7000 
521.0000 U 

37.9000 J 
0.1300 J 

'22.0000 u 
420.0000 U 
420.0000 U 
420.0000 U 
420.0000 U 

1100.0000 u 

H nethoxychlor 
H N-Nitroso-di-n-propytamine 
H N-Nitrosodiphenytamine (1) 
H Naphthalens 
H Nitrobenzene 
H Pentachlorophenol 
H Phenanthrene 
H Phenol 
H Pyrene 
H Seteniun 
H Silver 
H Sodiun 
H Thalliun 
H Toxaphene 
H Zinc 
H alpha-BHC 
H beta-BHC 
H bis(2-Chloroethoxycy)methane 
H bis(2-Chloroethyl)ether 

420.0000 U 
420.0000 U 
420.0000 U 

1.1000 u 
16.3000 J 

244.0000 U 
1.2000 u 

220.0000 u 
53.8000 U 

2.2000 u 
2.2000 u f--l 

420.0000 U 
42O.OdOO U 

2.2000 u 
420.0000 U 
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H bis(Z-EthylhexylWhthatate 
H gama-BHC (Lindane) 

08SO1900 
L Antimony 
L Beryltiun 
L Cacknim 
L Cobalt 
: p-2 aldehyde 

L Potassium 
L alpha-Chlordane 

Lou: 618 hi: 5/8 

H Arsenic 
H Di-n-octylphthelate 
H Dieldrin 
H Mercury 
H Seleniun 
H Silver 
H Sodiun 
H Thalliun 

08SO2000 
Ant i mony 
Cadni un 
Cobalt 
Endrin aldehyde 
Nickel 
Potassium 
Silver 
alpha-Chlordane 
delta-BHC 

BeryLLiun 
Dieldrin 
Seleniun 
Sodim 
Thalliun 

08502100 

Lou: 5/9 hi: 415 

Lou: 217 hi: 87/103 
Ant imny 
Cobalt 
Endosulfan I I 
Et-&in aldehyde 
Potassiun 
de1 ta-BHC 
gamna-Chlordane 

1,2,4-Trichlorobenzene 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 

H 1,4-Dichlorobenrene 
H 2,2’-oxybis(l-Chloropropane) 
H 2,4,5-lrichlorophenol 
H 2,4,6-Trichlorophenol 
H 2,4-Dichlorophenol 
H 2,4-Dimethylphenot 
H 2,4-Dinitrophenol 
H 2,4-Dinitrotoluene 
H 2,kDinitrotoluene 
H 2-Chloronaphthalene 

2-Chlorophenol 
2-Hethylnaphthalene 
2-Methylphenol 
2-Nitroaniline 
2-NitrophenoL 
3,3'-Dichlorobenzidine 
3-Nitroaniline . 
4,4'-DDD 
4,4’-DDE 
4.4'.DDT 
4,6-Dinitro-2-methylphenol 
4-Bromophenyl-phenylether 

420.0000 U 
2.2000 u 

0.6400 u 
0.0300 u 
0.0700 u 
0.1600 U 
0.5100 J 
0.2900 U 

17.1000 u 
0.1200 J 

1.3000 u 
370.0000 u 

6.2000 J 
0.1900 J 
0.9700 u 
1.4000 J 

193.0000 u 
1.1000 u 

0.5900 u 
0.0600 U 
0.1400 u 
0.7200 J 
0.2700 U 

15.4000 u 
0.3700 J 
0.1200 J 
0.5300 J 

0.0500 u 
5.1000 J 
0.9000 u 

184.0000 u 
1.0000 u 

0.7000 U 
0.3100 J 
1.6000 J 
1.0000 J 

55.4000 u 
0.5000 J 
0.6300 J 

400.0000 U 
CDD.0000 U 
4DO.DOOO U 
400.0000 u 
400.0000 u 

lOOO.DOOO U 
4DO.0000 U 
400.0000 u 
400.0000 U 

1000.0000 u 
400.0000 u 
400.0000 u 
400.0000 u 
4OO.DOOO U 
400.0000 u 
400.0000 u 

1000.0000 u 
400.0000 u 
4DO.0000 U 

lOOO.ODOO U 
20.0000 U 
57.0000 
18.0000 J 

1000.0000 u 
400.0000 U 
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H 4-Chloro-3-methylghenoi 
H q.Chloroanitine 
H 4.chlorophenyl-phenytether 
H 4-Methylphenol 
H 4+itroanili* 
H 4-Nitropheml 
H Acenaphthene 
H AcenaphthYlene 
H Aldrin 
H Anthracene 
H Aroclor-1016 
H Aroclor-1221 
Ii Aroctor-1232 
Ii Aroctor-1242 
H Aroclor-1248 
H Aroclor-1254 
H Aroclor-1260 
H Arsenic 
H Barim 
H Benzo(a)anthracene 
H Benzo(aWYrene 
H Benzo(b)fkuoranthene 
H Benzo(g,h,iWrY~ene 
H Denzo(k)fluoranthene 
H BerylliW 
H Butylbenzylphthalate 
H CadmiW 
H Carbazote 
H Chromiun 
H Chrysene 
H copper 
H Bi-n-octylphthalate 
H Dibmz(a,h)anthracene 
H DibenZOfUran 

H Dieldrin 
H Biethylphthalate 

Dimethylphthalate 
EndOsUkfan 1 

Endosulfan sulfate 
Endrin 
Endrin ketone 
Fluoranthene 
F luorene 
seatachlor 

H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 

..-r 
Heptachlor epoxide 
HexachlorobenZene 
Hexachlorobutadiene 
Hexachlorocyctopentadiene 
Hexachloroethane 
Indeno(l,2,3-cdlpyrene 
Iron 
lsophorone 
Lead 

H Manganese 
H Mercury 
H Hethoxychlor 
H N-Nitroso-di-n-propylamine 
k N-Nitrosodiphenylamine (1) 
H Naphthalene 
H Nickel 
H Nitrobenzene 
H PentachLorophenol 
H Phenanthrene 
H Phenol 
H Pyrene 
H Seleniun 
H Silver 
H Sodium 
H Thallim 
H Toxaphene 
H Zinc 
H alpha-BHC 
H alpha-Chlordane 

400.0000 lJ 
400.0000 u 
4OO.OOOD U 
400.0000 u 

1000.0000 IJ 

1000.0000 u 

400.0000 u 
400.0000 u 

10.0000 u 
4OO.OODO U 
200.0000 u 
410.0000 u 
2OO.OOOD U 
200.0000 u 
200.0000 u 
200.0000 u 
200.0000 u 

19.6000 J 
32.6000 J 

400.0000 u 
400.0000 u 
400.0000 u 
400.0000 u 
400.0000 u 

0.1000 u 
400.0000 u 

5 .oooo 
400.0000 UJ 

88.3000 
400.0000 u 

34.2000 J 
400.0000 u 
400.0000 u 
400.0000 u 

5.3000 J 
400.0000 u 
400.0000 u 

10.0000 u 
20.0000 u 
20.0000 u 
20.0000 u 

400.0000 u 
400.OOOD U 

10.0000 u 

10.0000 u 

400.0000 u 
400.0000 u 
400.0000 lJ 
400.0000 u 
400.0000 U 

1690.0000 J 
400.O000 u 

81.6000 
24.8000 J 

0.2100 J 
loO.OOOD U 
400.0000 u 
400.0000 u 
400.0000 U 

3.9000 J 
40O.0000 u 

1000.0000 u 

400.0000 u 
400.0000 u 
400.0000 U 

1.1000 u 
5.1000 J 

241.0000 u 
1.2000 U 

1000.0000 U 
106.0000 J 

10.0000 u 
10.0000 u 
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H beta-BHC 
H bis(2-Chloroethoxy)mthane 
H bis(2-Chtoroethyl)ether 
H bis(2-Ethylhexyljphthalate 
Ii gama-BHC (Lindane) 

08SO2200 tow: 3/15 hi: 73184 
L Antimony 
L Benzo(b)fluoranthene 
L Benzo(k)fluoranthene 
L CacWum 
L Cobalt 
L Dieldrin 
L Endosulfan I 
L Endosutfan 11 
L Endrin aldehyde 
L Fluoranthene 
L Nickel 
L Potassiun 
L Pyrene 
L beta-BNC 
L gama-Chlordane 

H 1,2,4-Trichlorobenzene 
H 1,2-Dichlorobenzene 
H 1,3-Dichlorobenzene 
H 1,4-Dichlorobenzene 
H 2,2’-oxybis(l-Chloropropane) 
H 2,4,5-Trichlorophenot 
H 2,4,6-Trichlorophenol 
H 2,4-DichlorophenoL 
H 2,4-Dimethylphenol 
H 2,4-Dinitrophenol 
H 2,4-Dinitrotoluene 
H 2,6-Dinitrototuene 
H 2-Chloronaphthalene 
H 2-Chlorophenol 
H 2-Methylnaphthalene 
H 2-Methylphenol 
H 2-Nitroaniline 
H 2-Nitrophenol 
H 3,3f-Dichlorobenzidine 
H 3-Nitroanitine 
H 4,4’-DDE 
H 4,4’-ODT 
H 4,6-Dinitro-2-methylphenol 
H 4-Brcmphenyl-phenylether 
H 4-Chloro-3-methylphenol 
H h-Chloroaniline 
H 4-Chlorophenyl-phenylether 
H 4-Methylphenol 
H h-Nitroaniline 
H 4-Nitrophenol 
H Acenaphthene 
H Acenaphthylene 
H Aldrin 
H Anthracene 
H Arsenic 
H Bariun 
H Benzo(a)anthracene 
H Benzo(a)pyrene 
H Benzo(g,h,i)perylene 
H Berylliun 
H Butylbenzylphthatate 
H Catciun 
H Carbazole 
H Chromiun 
H Chrysene 
H Copper 
H Di-n-octylphthatate 
H Dibenz(a,h)anthracene 
H Dibenzofuran 
N Diethylphthalate 

0.6700 U 
45.0000 J 
17.0000 J 

0.3500 J 
0.1600 U 
1.9000 J 
0.4100 J 
0.2400 J 
0.2700 J 

25.0000 J 
1.2000 J 

45.2000 U 
42.0000 J 

0.7900 J 
0.9300 J 

390.0000 u 
390.0000 u 
390.0000 u 
390.0000 u 
390.0000 u 
980.0000 U 
390.0000 u 
390.0000 u 
390.0000 u 
980.0000 U 
390.0000 u 
390.0000 u 
390.0000 U 
390.0000 u 
390.0000 u 
390.0000 u 
980.0000 U 
390.0000 u 
390.0000 u 
980.0000 U 
110.0000 

23.0000 J 
980.0000 U 
390.0000 u 
390.0000 u 
390.0000 u 
390.0000 u 
390.0000 u 
980.0000 U 
980.0000 U 
390.0000 u 
390.00OD U 

2.0000 u 
390.0000 u 

10.1000 J 
15.8000 J 

390.0000 U 
390.0000 u 
390.0000 u 

0.1300 u 
390.0000 u 

28500.0000 
390.0000 UJ 

9.8000 
390.0000 u 

11.0000 J 
390.0000 U 
390.0000 u 
390.0000 u 
390.0000 U 
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H Dimethylphthatate 
H Fluorene 
H Heptachlor 
H Heptachlor epoxide 
H Hexachlorobenzehe 
H Hexachlorobutadiene 
H Hexachlorocyclopentadiene 
H Hexachloroethane 
H Indeno(l,2,3-cdjpyrene 
H lsophorone 
H Lead 
H Magnesium 
H Manganese 
H Uercury 
H Methoxychlor 
H N-Nitroso-di-n-propy\aIaine 
H N-Nitroscdiphenylmine (1) 
H Naphthalehe 
H Nitrobenzene 
H Pentachlorophenol 
H Phenanthrene 
H Phenol 
H Seleniun 
H Silver 
H Sodiun 
H Thalliun 
H Toxaphene 
H Zinc 
H alpha-BHC 
H bis(2-ChloroethoxyImethane 
H bisQ-ChloroethyL)ether 
H bis(2-EthylhexylWhthalate 
H delta-BHC 
H gamma-BHC (Lindane) 

08SO2300 low: I/5 
L Antimony 
L Cobalt 
L Di-n-butylphthalate 
L bis(Z-Ethylhexyllphthalate 
L delta-BHC 

H 1,2,4-Trichlorobenzene 
H 1,2-Dichlorobenzene 
H 1,3-Dichlorobenzene 
H 1,4-Dichlorobenzene 
H 2,2’-oxybis(l-Chloropropane) 
H 2,4,5-TrichlorophenoL 
H 2,4,6-Trichlorophenol 
H 2,4-Dichlorophenol 
H 2,4-Dimethylphenol 
H 2,4-Dinitrophenol 
H 2,4-Dinitrotoluene 
H 2,6-Dinitrotoluene 
H 2-Chloronaphthalene 
H 2-Chlorophenol 
H 2-Methylnaphthalene 
H 2-Hethylphenol 
H 2-Nitroaniline 
H 2-Nitrophenol 
H 3,3’-Dichlorobenzidine 
H 3-Nitroaniline 
H 4,4’-DDO 
H 4,4l-DDE 
H 4,6-Oinitro-2-methylphenol 
H 4-Bromophenyl-phenylether 
H 4-Chloro-3-methylphenol 
H 4-Chloroaniline 
H 4-Chlorophenyl-phenylether 
H 4-Methylphenol 
H 4-Nitroaniline 
H 4-Nitrophenol 
H Acenaphthene 

hi: 92/107 

390.0000 u 
390.0000 U 

2.0000 ii 
2.0000 U 

390.0000 u 
390.0000 u 
390.0000 u 
390.0000 U 
390.0000 U 
390.0000 u 

26.3000 
287.0000 U 

27.0000 J 
0.5300 J 

20.0000 u 
390.0000 u 
390.0000 u 
390.0000 u 
390.0000 u 
980.0000 U 
390.0000 u 
390.0000 u 

1.0000 u 
6.9000 J 

223.0000 u 
1.2000 u 

200.0000 u 
27.5000 U 

2.0000 u 
390.0000 u 
390.0000 u 
390.0000 u 

2.0000 u 
2.0000 u 

0.6600 u 
0.3000 J 

47.0000 J 
44.0000 J 

1.2000 J 

380.0000 U 
380.0000 U 
380.0000 U 
380.0000 U 
380.0000 U 
950.0000 u 
380.0000 U 
380.0000 U 
380.0000 U 
950.0000 u 
380.0000 U 
380.0000 U 
380.0000 U 
380.0000 U 
380.0000 U 
380.0000 U 
95O.DOOO U 
380.0000 U 
380.0000 U 
95O.DODO U 

19.0000 u 
35.00DD .-_ 

950.0000 u 
380.0000 U 
380.0000 U 
380.0000 U 
380.0000 U 
380.0000 U 
950.0000 u 
950.0000 u 
380.0000 U 
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H Acenaphthylene 
H Aldrin 
H Anthrecene 
H Aroctor-1016 
H Aroclor-1221 
H Aroclor-1232 
H Aroctor-1242 
H Aroclor-1248 
H Aroctor-1254 
H Aroclor-1260 
H Arsenic 
H Barium 
H Benzo(a)anthraCe~ 
H Benzo( a)pyrene 
H Benzo(b)fLuoranthe~ 
H .Benzo(g,h,iWerylene 
H Benzo(k)fluoranthene 
H Berylliun 
H Butylbenzylphthalate 
H Cadmium 
H Calcium 
H Carbazote 
H Chromium 
H Chrysene 
H copper 
H Di-n-octylphthalate 
H Dibenz(a;h)anthraCene 
H Dibenzofuran 
H Dieldrin 
H Diethylphthalate 
H Dimethylphthalate 
H Endosulfan I 
H Endosutfan IT 
H Endosulfan sulfate 
H Endrin 
H Et-bin aldehyde 
H Endrin ketone 
H Fluoranthene 
H Fluorene 
H Heptachlor 
H Heptachlor epoxide 
H Hexachlorobenzene 
H Bexachlorobutadiene 

Hexachlorocyclopentadiene 
kexachloroethane 
1ndenocl,2,3-cd)pYrene 
Iron 
i sophorone 
Lead 
MagnesiuII 
Manganese 
Mercury 

H Methoxychlor 
H B-Bitroso-di-n-propylamine 
H k-Nitrosodiphenylamine (1) 
H Naphthatene 
H Nitrobenzene 
H Pentachlorophenol 
H Phenanthrene 
H Phenol 
H Potassiun 
H Pyrene 
H Seteniun 
H Silver 
H Sodiun 
H Thallium 
H Toxaphene 
H Vanadium 
H Zinc 
H alpha-BHC 
H alpha-Chlordane 
H beta-BHC 
H bis(2-Chloroethoxy)mthane 

380.0000 U 
9.8000 U 

380.0000 U 
190.0000 u 
380.0000 U 
190.0000 u 
190.0000 u 
190.0000 u 
190.0000 U 
190.0000 u 

53.0000 J 
36.3000 J 

.380.0000 U 
380.0000 u 
380.0000 U 
380.0000 u 
380.0000 u 

0.2400 U 
380.0000 U 

2.8000 
4700ii.0000 

380.0000 UJ 
16.4000 

380.0000 u 
14.9000 J 

380.0000 U 
380.0000 U 
380.0000 u 

19.0000 u 
380.0000 U 
380.0000 U 

9.8000 U 
19.0000 u 
19.0000 U 
19.0000 U 
19.0000 U 
19.0000 u 

380.0000 u 
380.0000 U 

9.8000 U 
9.8000 U 

380.0000 u 
380.0000 U 
380.0000 U 
380.0000 U 
Js0.0000 u 

1140.0000 J 
380.0000 U 
289.0000 

12OO.ODOO U 
75.3000 J 
-b.llOO J 
98.0000 U 

380.0000 U 
380.0000 U 
380.0000 U 
380.0000 U 
950.0000 u 
380.0000 U 
380.0000 U 
202.0000 u 
380.0000 U 

1.0000 u 
2.4000 J 

266.0000 u 
1.1000 u 

980.0000 u 
4.6000 J 

83.0000 u 
9.8000 U 

96.0000 J 
9.8000 U 

380.0000 U 

c-4-199 



H bis(2-Chloroethyl)ether 
H gama-8% (Lindane) 
H gama-Chlordane 

08SO2400 Lou: 4/8 hi 
L AL&in 
L Antimony 
L Ca&niun 
LCobalt 
L Endosulfan II 
L Endrin aldehyde 
L Nickel 
1 Potassiun 

H 1,2,4-Trichlorobenxepe 
H 1,2-Dichlorobenzene 
H 1,3-Dichlorobenzene 
H 1,4-Dichlorobenzeoe 
H 2.2'-oxybis(l-Chloropropane) 
H 2;4,5-T;ichlorophenol 
H 2,4,&Trichlorophenol 
H 2,4-Dichlorophenol 
H 2,4-Dimethylphenol 
H 2,4-Dinitrophenol 
H 2,4-Dinitrototuene 
H 2,6-Dinitrotoluene 
H 2-Chlorona@thalene 
Ii 2-ChlorophenoL 
H 2-Methylnaphthalene ' 
H 2-Methylphenol 
H 2-Nitroaniline 
H 2-Nitrophenol 
H 3,3’-Dichlorobenzidine 
H 3-Nitroanitine 
H 4,4’-DOD 
H 4,4’-DDE 
H 4,6-Dinitro-2-methylphenol 
H 4-Bromophenyl-phenylether 
H 4-Chloro-3-methylphenol 
H 4-Chloroaniline 
H 4-Chlorophenyl-phenylether 
H 4-MethyLphenoL 
H L-Nitroaniline 
H 4-Nitrophenot 

H 
Ii 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 

Acenaphthene 
Acenaphthylene 
Anthracene 
Arsenic 
gariun 
6enzofa)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g,h,i)peryLene 
genzo(k)fluoranthene 
Beryl 1 i un 
Butylbenzylphthalate 
Carbazole 
Chromi un 
Chrysene 
Copper 
Di-n-octylphthalate 
Dibenr(a,h)anthracene 
Dibenrofuran 
Diethylphthalate 
Dimethylphthalate 
Endosulfan 1 
Fluoranthene 
Fluorene 
Heptachlor 
Weptachlor epoxide 
Hexachlorobenzene 
Hexachlorobutadiene 
kexachlorocyclopentadiene 

380.0000 U 
9.8000 U 

93.0000 J 
0 

78/85 
0.2900 J 
1.8000 J 
0.1000 u 
0.1600 u 
2.4000 J 
1.3000 J 
0.6800 u 

35.7000 u 

380.0000 u 
380.0000 U 
380.0000 U 
380.0000 U 
380.0000 U 
960.0000 u 
380.0000 u 
380.0000 U 
380.0000 U 
960.0000 u 
380.0000 U 
380.0000 U 
380.0000 U 
380.0000 U 
380.0000 U 
380.0000 U 
960.0000 u 
380.0000 U 
380.0000 u 
960.0000 u 

14.0000 
14.0000 J .f--%* 

960.0000 U 
380.0000 U 
380.0000 U 
380.0000 U 
380.0000 U 
380.0000 U 
960.0000 U 
960.0000 u 
380.0000 U 
380.0000 u 
380.0000 U 

1.3000 u 
7.5000 J 

380.0000 U 
380.0000 U 
380.0000 U 
380.0000 U 
380.0000 U 

0.0700 u 
380.0000 U 
380.0000 U 

36.9000 
380.0000 U 

8.3000 
380.0000 U 
380.0000 U 
380.0000 U 
380.0000 U 
380.0000 U 

2.0000 u 
380.0000 U 
380.0000 U 

2.0000 u 
2.0000 u ,---Y 

380.0000 U 
380.0000 U 
380.0000 U 

C-4-200 



Hexachloroethane 
Indeno(l,2,3-cd)pyrene 
Isophorone 
hethoxychlor 
N-Bitroso-di-n-propytamine 
N-Nitrosodiphenylamine (1) 
Naphthalene 
Nitrobanzene 
Pentachlorophenol 
Phenanthrene 
Phenol 
Pyrene 
Selenim 
Silver 
Sodiun 

H Thalliun 
H Toxaphene 
H Zinc 
H alpha-BHC 
H beta-BBC 
H bis(2-ChloroethoxyMethane 
H bis(2-ChloroethylIether 
H bis(2-Ethylhexyljphthalate 
H delta-BHC 
H gamma-BHC (Lindane) 
H gamma-Chlordane 

08SO2500 low: O/5 hi: 28/47 
L Aldrin 
L Antimony 
L Di-n-butylphthalate 
L Heptachlor epoxide 
L bis(2-EthylhexylIphthaLate 

H 4,4'-DOD 
H 4,4/-DDE , 
H Alminun 
H Aroclor-1016 
H Aroclor-1221 
H Aroclor-1232 
H Aroclor-1242 
H Aroclor-1248 
H Aroclor-1254 
H Arocloy-1260 
H Arsenic 
H Barium 
H Beryltiun 
H Cactniun 
H Calciun 
H Chruniun 
Htopper 
H Di-n-octylphthalate 
H Dieldrin 
H Endosulfan I 
H Endosutfan II 
H Endosulfan SUlfSte 

H En&in 
H Endrin aldehyde 
H Endrin ketone 
H Heptachlor 
H Iron 
H Lead 
H Magnesiun 
H Manganese 
H Mercury 
H Methoxychlor 
H Nickel 
H Potassiun 
H Seleniun 
H Silver 
H Sodim 

.H Thallium 
H Toxaphene 

380.0000 U 
380.0000 U 
380.0000 U 

20.0000 u 
380.0000 U 
380.0000 U 
380.0000 U 
380.0000 U 
960.0000 U 
380.0000 U 
380.0000 U 
380.0000 U 

0.9900 U 
108.0000 J 
147.0000 u 

1.1000 u 
200.0000 u 

26.0000 U 
2.0000 u 
2.0000 u 

380.0000 U 
380.0000 U 
380.0000 U 

2.0000 u 
2.0000 u 
5.9000 

0.6200 J 
1.8000 J 

210.0000 J 
1.1000 J 

91.0000 J 

18.0000 U 
17.0000 J 

2920.0000 
180.0000 U 
370.0000 u 
180.0000 U 
180.0000 U 
180.0000 U 
180.0000 U 
180.0000 u 

9.9000 J 
67.1000 

0.4900 J 
7.1000 

27500.0000 
130.0000 

70.5000 J 
370.0000 u 

10.0000 J 
9.4000 u 

18.0000 U 
18.0000 U 
18.0000 U 
18.0000 U 
18.0000 U 

9.4uoo u 
2120.0000 J 

541.0000 
2260.0000 U 

122.0000 J 
0.3000 J 

94.0000 u 
9.3000 

296.0000 U 
0.9600 U 
3.1000 J 

217.0000 U 
1.1000 u 

940.0000 u 

C-4-201 



H Vanadiun 
H Zinc 
!i alpha-BHC 
H alpha-Chlordane 
H beta-BHC 
H delta-8HC 
H gamma-BHC (Lindane) 
H gama-Chlordane 

08SO26OO low: 3/14 hi: 5112 
L Antimony 
L BenroCa)anthracene 
L Benro(e)pyrene 
L Benro(b)fluoranthene 
L Benro(k)fluoranthene 
L Chrysene 
L Cobalt 
L Di-n-butylphthalate 
L Endrin aldehyde 
L Fluoranthene 
L Nickel 
L Potassiun 
L Pyrene 
L bis(t-Ethylhexyl)phthatate 

H Arsenic 
H Bariun 
H Berylliun 
H Chromiun 
H Copper 
H Lead 
H Manganese 
H Mercury 
H Setenim 
H Sodiun 
H Thallium 
H Zinc 

08S.02700 Lou: 3/15 hi: 83/9l 

H 1,2,4-lrichlorobenzene 
H 1,2-Dichlorobenzene 
H 1,3-Dichlorobenzene 
H f,4-Dichlorobenzene 
H 2,2’-oxybis(l-Chloropropane) 
H 2,4,5-Trichlorophenol 
H 2,4,&TrichlorophenoL 
H 2,4-Dichlorophenol 
H 2,4-Dimethylphenol 
H 2,4-Dinitrophenol 
H 2,4-Dinitrototuene 
H 2,6-DinitrotoLuene 
H 2-Chloronaphthalene 
H 2-Chlorophenoi .. 
H 2-nethylnaphthalene 
H 2-Methylphenol 
H 2-Nitroaniline 
H 2-Ni trophenol 

4,4’-ODD 
Antimony 
Benzo(a)anthracene 
Benzo(a)pyrene 
genzo(b)fluoranthene 
Benro(g,h,ijperylene 
Senzo(k)fluoranthene 
Chrysene 
Coba 1 t 
Endrin aldehyde 
FLuoranthene 
Indeno(l,2,3-cd)pyrene 
Nickel 
Potassiun 
Pyrene 

3.9000 J 

178.0000 J fc?b 
9.4000 u 
9.4000 u 
9.4000 u 
9.4000 u 
9.4000 u 

37.0000 J 

0.6200 U 
39.0000 J 
40.0000 J 
92.0000 J 
92.0000 J 
50.0000 J 

0.1500 u 
52.0000 J 

0.4500 J 
58.0000 J 

0.6000 J 
35.0000 u 
73.0000 J 
37.0000 J 

1.3000 u 
57.6000 

0.0500 u 
7.9000 
9.8000 J 

37.1000 
15.6000 J 

0.0900 J 
0.9400 u 

177.0000 u 
1.1000 u ,-‘-3. 

125.0000 J 

2.4000 J 
0.7400 u 

110.0000 J 
140.0000 J 
230.0000 J 

73.0000 J 
230.0000 J 
140.0000 J 

0.1800 U 
0.5900 J 

69.0000 J 
87.0000 J 

0.9400 J 
36.9000 U 

120.0000 J 

450.0000 u 
450.0000 u 
450.0000 u 
450.0000 u 
450.0000 u 

1100.0000 u 
450.0000 u 
450.0000 u 
450.0000 u 

1100.0000 u 
450.0000 u 
450.0000 u 
450.0000 u 
450.0000 u 
450.0000 u ,- 
450.0000 u 

1100.0000 u 
450.0000 u 

C-4-202 

I \ 



H 3.3’.Dichlorobenzidine 
H 3-Nitroanitine 
H 4,6-Dinitro-2-methylphenol 
H 4-8romophenyl-phenylether 
H 4-Chloro-3-methylphenol 
H 4-Chloroaniline 
H I-Chlorophenyl-phenylether 
H 4-Methylphenol 
H 4-Nitroani line 
H 4-Nitrophenol 
H Acenaphthene 
H Acenaphthylene 
H Aldrin 
H Anthracene 
H Aroclor-1016 
H Aroclor-1221 
H Aroclor-1232 
H Aroclor-1242 
H Aroclor-1248 
H Aroclor-1234 
H Aroclor-1260 
H Arsenic 
H Bariun 
H Beryllium 
H Butylbenzylphthalate 

Carbazole 
Chromiun 
Copper 
Di-n-butylphthalate 
Di-n-octylphthatate 
Dibenz(a,h)anthracene 
D i benzof Uran 

Dieldrin 
Diethylphthalate 
Dimethylphthalate 
Endosutfan 1 
Endosulfan T I 
Endosulfan sulfate 
En&in 
En&in ketone 
F luorene 
Neptachlor 
Heptachlor epoxide 
Hexachtorobenzene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
Hexachloroethane 
lsophorone 
Lead 
Manganese 
Mercury 
Methoxychlor 
N-Nitroso-di-n-propytamine 
N-Nitrosodiphenytamine (1) 
Naphthalene 
Nitrobenzene 
Pentachlorophenol 
Phenanthrene 
Pheno 1 
Seleniun 

H Silver 
H Sodiun 
H Thalliun 
H Toxaphene 
H Zinc 
H alpha-EHC 
H beta-WC 
H bis(2-Chloroethoxy)methane 
H bis(2-ChloroethylIether 
H bis(2-EthylhexytIphthalate 
H delta-BHC 
H gamna-BHC (Lindane) 
H gamna-Chlordane 

450.0000 u 
1100.0000 u 
1100.0000 u 
450.0000 u 
450.0000 u 
450.0000 u 
450.0000 u 
450.0000 u 

1100.0000 u 
1100.0000 U 
450.0000 u 
450.0000 u 

2.3000 U 
450.0000 u 

44.0000 u 
90.0000 u 
44.0000 u 
44.0000 u 
44.0000 u 
44.0000 u 
44.0000 u 

3.5000 J 
12.0000 J 

0.0900 u 
450.0000 u 
450.0000 u 

15.0000 
7.3000 J 

450.0000 u 
450.0000 u 
450.0000 u 
450.0000 u 

4.4000 u 
450.0000 u 
450.0000 u 

2.3000 U 
4.4000 u 
4.4000 u 
4.4000 u 
4.4000 u 

450.0000 u 
2.3000 U 
2.3000 U 

450.0000 u 
450.0000 u 
450.0000 u 
450.0000 u 
450.0000 u 

23.2000 
27.7000 J 

0.1200 J 
23.0000 U 

450.0000 u 
450.0000 u 
450.0000 U 
450.0000 u 

1100.0000 u 
450.0000 u 
450.0000 u 

1.1000 u 
28.9000 J 

197.0000 u 
1.3000 u 

230.0000 U 
81.6000 U 

2.3000 U 
2.3000 U 

450.0000 u 
450.0000 u 
450.0000 u 

2.3000 U 
2.3000 U 
2.3000 U 

C-4-203 



08502800 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L I 
L 
L 
L 
L 

H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 

low: 2114 hi: 69/81 
Eenzo(a)anthracene 
Eenzo(a)pyrene 
wnzo(b)fluoranthene 
mzo(g,h,i)perYlene 
#enzo(k)f luoranthene 
:hrysene 
:obatt 
Endosulfan sulfate 
Fluorantheoe 
Heptechlor epoxide 
ind~0(1,2,3-d)pyrene 
Potassiun 
Pyrene 
Wta-BHC 

1,2,&TrichlorobenZene 
\,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
2,2#-oxybis(l-Chloropropane) 
2,4,5-Trichlorophenol 
2,4,6-Trichlorophenot 
2,4-Dichlorophenol 
2,4-Dimethylphenol 
2,4-Dinitrophenol 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
2-Chloronaphthalene 
2-Chlorophenol 
2-Methylnaphthalene 
2Methylphenol 
2-Nitroaniline 
2-Nitrophenot 
3,3'-Dichlorobenzidine 
3-Nitroaniline 
4,6-Dinitro-2-mthyEphenoE 
4-Bromophenyl-phenylether 
4-Chloro-3-methylphenol 
h-Chloroaniline 
4-Chlorophenyl-phenylether 
4-Methylphenol 
G-Nitroaniline 
L-Nitrophenol 
Acenaphthene 
Acenaphthylene 
Aldrin 
Anthracene 
Aroclor-1221 
Arsenic 
Bariun 
BeryLLiun 
6utylbenzylphthalate 
Cadniun 
Calciun 
Carbazole 
Chrcmiun 
Copper 
Di-n-octylphthalate 
Dibenz(a,h)anthracene 
Dibenzofuran 
Diethylphthalate 
Dimethylphthalate 
Endosulfan I 
Fluorene 
Heptachlor 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Iron 
Isophorone 
Lead 

97.0000 J 
110.0000 J 
180.0000 J 
47.0000 J 
54.0000 J 

120.0000 J 
0.3700 u 
1.5000 J 

170.0000 J 
0.1400 J 

61.0000 J 
45.9000 u 

140.0000 J 
0.4200 J 

400.0000 UJ 
400.0000 u 
400.0000 u 
400.0000 u 
400.0000 u 

1000.0000 u 
400.0000 u 
400.0000 u 
400.0000 u 

1000.0000 UJ 
400.0000 u 
400.0000 u 
400.0000 u 
400.0000 u 
400.0000 u 
400.0000 u 

1000.0000 u 
400.0000 u 
400.0000 u 

1000.0000 u 
1000.0000 UJ 

400.0000 u 
400.0000 u 
400.0000 u 
400.0000 u 
400.0000 u 

1000.0000 u 
1000.0000 UJ 

400.0000 u 
400.0000 u 

2.1000 u 
400.0000 u 

82.0000 U 
13.4000 
11.7000 J 
0.1000 u 

400.0000 u 
0.7700 J 

25200.0000 J 
400.0000 u 

7.0000 
9.1000 

400.0000 u 
400.0000 u 
400.0000 u 
400.0000 u 
400.0000 u 

2.1000 u 
400.0000 u 

2.1000 u 
400.0000 u 
400.0000 u 
400.0000 UJ 
400.0000 u 

1520.0000 
400.0000 u 
344.0000 J 

C-4-204 



H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
Ii 
H 

Megnesius 
Manganese 
Mercury 
Methoxychior 
N-Nitroso-di-n-propytemine 
I-Nitrosodiphenytamine (1) 
Naphthatene 
Nitrobenzene 
PentachlorophenoL 
Phenanthrene 
Phenol 
Seteniun 

H Sodiun 
H Thalliun 
H Toxaphene 
H Zinc 
H alpha-BHC 
H alpha-Chlordane 
H beta-BHC 
H bis(2-ChloroethoxyMtethane 
H bis(2-ChloroethyL)ether 
H bis(Z-EthylhexylMhthalate 
H gas&+-BHC. (Linda&) 
H gama-Chlordane 

08SO28OOD lou: 2/16 hi: 67/81 
L 6enzofa)anthracene 
L genzo(a)pyrene 
L Benzo(b)fluoranthene 
L Benzo(g,h,i)perytene 
L Benzo(k)fluoranthene 
L Chrysene 
L Cobalt 
L Dibenz(a,h)anthracene 
L Endosulfan SAtfate 

L Fluoranthene 
L Heptachlor epoxide 
L Tndeno(l,2,3-cdjpyrene 
L Potassiun 
L Pyrene 
L bis(2-EthylhexylIphthaLate 
L de1 ta-BHC 

120.0000 J 
120.0000 J 
250.0000 J 

86.0000 J 
250.0000 J 
130.0000 J 

0.3700 u 
49.0000 J 

1.5000 J 
200.0000 J 

0.1200 J 
130.0000 J 

26.0000 u 
lS0.0000 J 

52.0000 J 
0.3900 J 

400.0000 u H 1,2,4-Trichlorobenrene 
H 1,2-Dichlorobenzene 
H 1,3-Dichlorobenzene 
H l,G-Dichlorobenzene 
H 2,2’-oxybiscl-Chloropropane) 
H 2,4,S-Trichlorophenol 
H 2,4,6-Trichlorophenol 
H 2,4-Dichiorophenol 
H 2,4-Dimethylphenol 
H 2,4-Dinitrophenoi 
H 2,4-Dinitrotoluene 
H 2,6-Dinitrotoluene 
H 2-Chloronaphthalene 
H 2-Chlorophenol 
H 2-Methylnaphthalene 
H 2-Methylphenol 
H 2-Nitroanitine 
H 2-Nitrophenol 
H 3,3’-Dichlorobenridine 
H 3-Nitroaniline 
H 4,6-Dinitro-2-methylphenol 
H 4-Bromophenyl-phenylether 
H 4-Chloro-3-methylphenol 
H G-Chloroaniline 
H 4-Chlorophenyt-phenylether 
H 4-Methylphenol 
H 4-Nitroaniline 
H 4-Ni trophenol 
H Acenaphthene 
H AcenaphthyLene 

21.0000 u 
400.0000 UJ 
400.0000 u 
400.0000 u 
400.0000 u 

1000.0000 UJ 
400.0000 u 
400.0000 u 

1.1000 u 
214.0000 U 

1.2000 u 
210.0000 u 
710.0000 

2.1000 u 
4.1000 
2.1000 u 

400.0000 u 
400.0000 u 
400.0000 u 

.2.1000 u 
3.2000 J 

400.0000 u 
400.0000 u 
400.0000 u 
400.0000 IJ 

1000.0000 u 
400.0000 u 
400.0000 u 
400.0000 u 

1000.0000 u 
400.0000 u 
400.0000 u 
400.0000 u 
400.0000 u 
400.0000 u 
400.0000 u 

1000.0000 u 
400.0000 u 
400.0000 u 

1000.0000 u 
1000.0000 u 
400.0000 u 
400.0000 u 
400.0000 u 
400.0000 u 
400.0000 u 

1000.0000 u 
1000.0000 u 

400.0000 u 
400.0000 u 

C-4-205 



H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 

Aldrin 
Anthracene 
Aroclor-1221 
Arsenic 
Barim 
Berylliun 
ButylbenzyLphthalete 
Cadni un 
Calciun 
Carbarole 
Chroatiun 
Cw=r 
Di-n-octylphthelate 

H D ibenrofuran 
H Diethylphthelate 
H Dimthytphthalate 
H Endosulfan I 
H Fluorene 
H Heptachlor 
H Hexachlorobenzene 
H Hexachlorobutadiene 
H Hexachlorocyclopentadiene 
H Hexachloroethane 
H Iron 
H lsophorone 
H Lead 
H Magnesiun 
H Manganese 
H Mercury 
H Hethoxych 1 or 
H N-Nitroso-di-n-propylamine 
H N-Nitrosodiphenytamine (1) 
H Maphthalene. 
H Nickel 
H Nitrobenzene 
H Pentachlorophenol 
H Phenanthrene 
H Phenol 
H Seleniun 
H Silver 
H Sodiun 
H ThalL iun 
H Toxaphene 
H Zinc 
H alpha-BHC 
H alpha-Chlordane 
H beta-BHC 
H bis(2-Chloroethoxy)methane 
H bis(2-Chloroethyl)ether 
H ganwna-BHC (Lindane) 
H gamma-Chlordane 

08502900 Lou: O/S hi : 78194 
C ALdrin 
L Antimony 
L Endrin aldehyde 
L Heptachlor epoxide 
L bis(2-Ethylhexyl)phthalate 

H 1,2,4-Trichlorobenzene 
H 1,2-Dichlorobenzene 
H 1,3-Dichlorobenzene 
H 1,4-Dichlorobenzene 
H 2,2’-oxybis(l-Chloropropane) 
H 2,4,S-Trichlorophenol 
H 2,4,6-Trichlorophenol 
H 2,4-Dichlorophenol 
H 2,4-Dimethylphenol 
H 2,4-Dini trophenol ,. 
H 2,4-Dinitrotoluene 
H 2,6-Dinitrotolwne 
H 2-Chtoronaphthalene 
H 2-Chtorophenol 

2.0000 u 
400.0000 u 

81.OOOD u 
12.8Doo 
10.7000 J 

0.1000 u 
400.0000 u 

0.9600 J 
23400.0000 J 

400.0000 u 
8.?000 
9.5000 

400.0000 u 
400.0000 u 
400.0000 u 
400.0000 u 

2.0000 u 
400.0000 u 

2.0000 u 
400.0000 u 
400.0000 u 
400.0000 u 
400.0000 u 

4760.0000 
400.0000 u 
379.0000 J 
221.0000 u 

37.2000 
0.0900 u 

20.0000 u 
400.0000 u 
400.0000 u 
400.0000 u 

2.3000 J 
400.0000 u 

1000.0000 u 
400.0000 u 
400.0000 u 

1.1000 u 
0.6400 J 

182.0000 U 
1.2000 u 

200.0000 u 
833.0000 

2.0000 u 
4.1000 
2.0000 u 

400.0000 u 
400.0000 u 

2.0000 u 
3.1000 J 

0.3500 J 
2.4000 J 
0.7100 J 
0.2200 J 

77.0000 J 

400.0000 u 
400.0000 u 
400.0000 u. 
400.0000 u 
400.0000 u 

1000.0000 u 
400.0000 u 
400.0000 u 
400.0000 u 

1000.0000 u 
400.0000 U 
400.0000 u 
400.0000 u 
400.0000 u 

C-4-206 



f+---)H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
Ii 
H 

H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 

-methylnaphthalene 
'-Methylphenol 
-Nitroani tine 
:-Nitrophenot 

: 
;,3#-Dichiorobenridine 
;-Nitroanitine 

4 ,,6-Dinitro-2-methytphenol 
4 ,-Bromophenyl-phenyiether 
4 i-Chloro-3-methylpheno~ 
4 ,-Chloroaniline 
4 ,-Chlorophenyl-phenylether 
4 I-Methylphenol 
4 I-Nitroani tine 
r-Nitrophenol 1 

/ , hcenaphthene I 
,kenaphthylene I 
I hnthracene 
I \roclor-1221 
I \rseni c 
I 3ariun 
f )enzo(a)anthracene 
I 3enzoCa)pyrene 
I 3enzo(b)fluoranthene 
I 3enzo(g,h,iWerylene 
3enzo(k)ftuoranthene 
3eryt 1 i un 
Butylbenrylphthaiate 
Cachni ue 
Calcium 
Carbazole 
Chromium 
Chrysene 
Cobalt 

H i Copper 
H I Di-n-octylphthalate 
H Dibenz(a,h)anthracene 

Dibenzofuran 
Diethylphthalate 
Dimethylphthatate 
Endosulfan T 
Fluoranthene 
F luorene 
Heptachlor 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Tndeno(l,2,3-cdjpyrene 

I Iron 
I I sophorone 

Lead 
Magnes i un 
Manganese 
Mercury 
nethoxychlor 
N-Nitroso-di-n-propylamine 
N-Nitrosodiphenylamine (1) 
Naphthalene 
Nickel 
Nitrobenzene 
Pentachlorophenol 
Phenanthrene 
Phenol 

I Potassium 
Pyrene 

H Seleniun 
H Silver 
H Sodiun 
H Thalliun 
H Toxaphene 
H Vanadium 
H Zinc 
H alpha-BHC 

400.0000 u 
1000.0000 u 

400.0000 u 
400.0000 u 

1000.0000 u 
1000.0000 u 

400.0000 u 
400.0000 u 
400.0000 u 
400.0000 u 
400.0600 u 

1000.0000 u 
1000.0000 UJ 

400.0000 u 
400.0000 u 
400.0000 u 

82.0000 u 
41.2000 
31.5000 J 

400.0000 u 
400.0000 u 
400.0000 u 
400.0000 u 
400.0000 u 

0.2900 U 
400.0000 u 

5 -9000 
103000.0000 J 

400.0000 u 
31.7000 

400.0000 u 
2.6000 J 

26.5000 
400.0000 u 
400.0000 u 
400.0000 u 
400.0000 u 
400.0000 u 

2.1000 u 
400.0000 u 
400.0000 u 

2.1000 u 
400.0000 u 
400.0000 u 
400.0000 u 
400.0000 u 
400.0000 u 

2690.0000 
400.0000 u 
408.0000 J 

1110.0000 u 
106.0000 

0.1400 u 
21.0000 u 

400.0000 u 
400.0000 u 
400.0000 u 

3.8000 J 
400.0000 u 

1000.0000 UJ 
400.0000 u 
400.0000 u 
161.0000 U 
400.0000 u 

1.1000 u 
2.1000 J 

245.0000 U 
1.2000 u 

210.0000 u 
8.5000 J 

4a6.0000 
2.1000 u 

C-4-207 



H alpha-Chlordam 
H beta-BBC 
H bis(2-ChLoroethoxy)mthane 
H bis(2-Chloroethyi)ether 
H delta-But 
H gasma-BHC CLindane) 
H gmma-Chlordane 

00s03000 Lou: S/8 hi: 6/9 
L 
L 
L 
L 
L 
L 
L 
L 

H 
H 
H 

Antimony 
Cacksiun 
Cobalt 
Endrin 
Nickel 
Potassiun 
Si Lver 
alpha-Chlordabe 

4,4'-DDD 
Arsenic 
BeryLliUn 

h Di-n-octyLphthaLate 
H Mercury 
H SetenitJn 
H Sodim 
H Thatliun 
H bis(2-EthylhexylWhthaLate 

Low: 3/S hi: 20/37 08sO31OD 
L Antimony 
L Cobalt 
L Nickel 
L Potassiun 
I. Silver 

H 4,4'-DDD 
H 4,4’-DDE 
H 4,4'-DDT 
H Aldrin 
H Aroclor-1016 
H Arocior-1221 
H Aroclor-1232 
H Aroclor-1242 
H Aroclor-1248 
H Aroctor-1254 
H Aroclor-1260 
H Arsenic 
H Beryllium 
H Cacbnim 
HCopper 
H Dieldrin 
H Dinoseb 
H Endosulfan I 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 

Endosulfan I1 
Endosulfan sulfate 
Endrin 
Endrin aldehyde 
Endrin ketone 
Heptechlor 
Heptachlor epoxide 
Methoxychlor 
Seleniun 
Sodiun 
Thaltiun 
Toxaphene 
Zinc 
alpha-But 
alpha-Chlordane 
beta-BHC 
delta-BHC 

H gama-BHC (Lindane) 
H gama-Chlordane 

26.0000 
2.1000 u 

4OD.0000 U 
400.0000 u 

2.1000 u 

2.1000 u 

29.0000 

0.6500 U 
0.0700 u 
0.1600 U 
1.0000 J 
0.3600 U 

17.0000 u 
0.2200 J 
1.0000 J 

7.1000 
7.2000 
0.0500 u 

370.0000 u 
0.0900 u 
0.9800 u 

154.0000 u 
1.1000 u 

1700.0000 

0.6100 U 
0.1500 u 
1.6000 J 

22.2000 u 
0.4000 J 

780.0000 DJ 
460.0000 J 

450.0000 
49.0000 J 

350.0000 u 
700.0000 u 
350.0000 u 
350.0000 u 
350.0000 u 
350.0000 u 
350.0000 u 

39.2000 J 
0.0500 u 
1 .sooo 

12.6000 J 
35.0000 u 

240.0000 J 
18.0000 U 
35.0000 u 
25.0000 J 

130.0000 J 
35.0000 u 
35.0000 U 

680.0000 D 
130.0000 J 
iao.0000 u 

0.9300 u 
237.0000 U 

1.1000 u 
1600.0000 u 
370.0000 J 

10.0000 u 
3700.0000 D 

12.0000 J 
77.0000 J 
18.0000 u 

2900.0000 D 

C-4-208 



08503200 
L Antimony 
L Ca&nim 
L Cobalt 
L Nickel 
I. Potassium 
L Silver 

Low: S/6 hi: 600 

H Arsenic 
H Beryttiun 
H Calciun 
Hcopper 
H Manganese 
H Mercury 
H Seteniun 
H ScdiUn 
H Thalliun 
H Zinc 

08SO3300 Lou: 418 hi: 90198 
L Antimony 
L Cadmiun 
L Cobalt 
L Dieldrin 
L Nickel 
L Potassiun 
L bis(2-Ethylhexyljphthalate 
L delta-BHC 

H 1,2,4-Trichlorobenzene 
H 1,2-Dichlorobenzene 
H 1,3-Dichlorobenzene 
H 1,4-Dichlorobenzene 
H 2,2'-oxybis(l-Chloropropane) 
H 2,4,5-TrichlorophenoL 
H 2,4,6-Trichlorophenol 
H 2,4-Dichlorophenol 
H 2,4-Dimethylphenol 
H 2,4-Dinitrophenol 
H 2,4-Dinitrototuene 
H 2,6-Dinitrotoluene 
H 2-Chloronaphthalene 
H 2-ChLorophenol 
H 2-Methytnaphthalene 
ii 2-Methylphenol 
H 2-Nitroaniline 
H 2-Nitrophenol 
H 3,3f-DichIorobenzidine 
H 3-Nitroaniline 
H 4,4'-DOD 
H 4,4'-DDE 
H 4,6-Dinitro-2-methyLphenoL 
H 4-Bromophenyl-phenylether 
H 4-ChLoro-3-methylphenol 
H 4-Chloroaniline 
H 4-Chlorophenyl-phenylether 
H 4-Methylphenol 
H 4-Nitroaniline 
H h-Nitrophenol 
H Acenaphthene 
H Acenaphthylene 
H Aldrin 
H Anthracene 
H Aroclor-1016 
H Aroclor-1221 
H Aroclor-1232 
H Aroclor-1242 
H Aroclor-1248 
H ArocLor-1254 
H Aroclor-1260 
H Arsenic 
H BenzoCa)anthracene 
H Benzo(a)pyrene 

0.6200 U 
0.0600 U 
0.1500 u 
0.8500 u 

37.5000 u 
0.1800 J 

2.5000 
0.0600 U 

14900.0000 J 
7.1000 

10.8000 
0.0800 u 
0.9400 u 

156.0000 U 
1.1000 u 

17.0000 u 

0.7900 J 
0.2000 u 
0.1800 u 
1.2000 J 
0.7200 u 

24.2000 U 
3S.0000 J 

0.2200 J 

430.0000 u 
430.0000 u 
430.0000 u 
430.0000 u 
430.0000 u 

1100.0000 u 
430.0000 u 
430.0000 u 
430.0000 u 

1100.0000 u 
430.0000 u 
430.0000 U 
430.0000 u 
430.0000 u 
430.0000 u 
430.0000 u 

1100.0000 u 
430.0000 u 
430.0000 u 

1100.0000 u 
6.8000 

79.0000 D 
1100.0000 u 
430.0000 u 
430.0000 u 
430.0000 u 
430.0000 u 
430.0000 u 

1100.0000 u 
1100.0000 u 
430.0000 u 
430.0000 u 

2.2000 u 
430.0000 u 

43.0000 u 
87.0000 u 
43.0000 u 
43.0000 u 
43.0000 u 
43.0000 u 
43.0000 u 

8.1000 
430.0000 u 
430.0000 u 

c-4-209 



&nzo(b)fluorenthene 
Benzo(g,h,i)perylene 
Bento(k)fluorenthene 
Berylliua 
6utylbenzylphthalate 
carbazole 
Chrysene 
copper 

H Di-n-butylphthatate 
Di-n-octylphthalate 
Dibenz(a,h)anthracene 
Dibenzofuran 
Diethylphthalete 
Dimethylphthalate 
Endosulfan I 
Endosulfan I I 
Endosulfan sulfate 
Endrin 
Endrin aldehyde 
Endrin ketone 
Fluoranthene 
FLuorene 
Heptachlor 
Heptachlor epoxide 
Hexachlorobenzene 
Hexachlorobutediene 
Hexachlorocyclopentadiene 
hexachloroethane 
Indeno(l,2,3-cdjpyrene 
I sophorone 
Lead 
Mercury 
Methoxychlor 
N-Nitroso-di-n-propytamine 
N-Nitrosodiphenytamine (1) 
Naphthalene 
Nitrobenzene 
PentachlorophenoI 
Phenanthrene 
Phenol 
Pyrene 
Selenium 
Si \ver 
Sodiun 
Thallium 
7 oxaphene 
Zinc 
alpha-EHC 
alpha-Chlordane 
beta-BHC 
bis(2-ChloroethoxyImthane . . . . 

H bis(2-ChloroetnylIerner 
H gamM-BHC (Lirdane) 
H gamna-Chlordane 

&3s03400 Low: l/3 
L Antimony 
L Endrin aldehyde 
L Heptachlor epoxide 

H 1,2,4-Trichlorobenrene 
H 1,2-Dichlorobenrene 
H 1,3-Dichlorobenzene 
H 1,4-Dichlorobenzene 
H 2,2’-oxybiscl-Chloropropane) 
H 2,4,5-Trichlorophenol 
H 2,4,6-Trichlorophenol 
H 2,4-Dichtorophenol 
H 2,4-Dimethylphenol 
H 2,&Dinitrophenot 
H 2,4-Dinitroto\uene 
H 2,6-Dinitrotoluene 
H 2-Chloronaphthalene 

hi: 90/112 

430.0000 U 
430.0000 u 
430.0000 u 

0.0800 U 
43D.OOOD U 
430.0000 u 
430.0000 U 

3.6000 J 
430.0000 U 
430.0000 u 
43O.OODD U 
430.0000 U 
430.0000 u 
430.0000 U 

2.2000 u 
4.3000 u 
4.3000 u 
4.3000 u 
4.3000 u 
4.3000 u 

430.0000 u 
430.0000 u 

2.2000 u 
2.2000 u 

430.0000 U 
430.0000 U 
430.0000 u 
430.0000 u 
430.0000 u 
430.0000 U 

23.4000 J 
0.0900 u 

22.0000 u 
430.0000 U 
430.0000 u 
430.0000 U 
430.0000 u f-3 

llDO.0000 U 
43O.DODO U 
430.0000 u 
430.0000 u 

1.1000 lJ 
0.5800 J 

179.0000 u 
1.3000 u 

220.0000 u 
46.4000 U 

2.2000 u 
5.7000 J 
2.2000 u 

430.0000 u 
430.0000 u 

’ 2.2000 u 
7.3000 

1.9000 u 
1.2000 J 
1.6000 J 

llOD.0000 U 
llOD.DOOO U 
1100.0000 u 
llDO.DOOO U 
1100.0000 u 
2700.0000 U 
1100.0000 u 
1100.0000 u 
1100.0000 u 
2700.0000 UJ 
1100.0000 u 
1100.0000 u 
1100.0000 u 

c-4-210 



H t-Chlorophenol 
2-Hethylnaphthalene 
2-Methylphenol 
2-Nitroaniline 
2-Nitrophenol 
3,3'-Dichlorobenzidine 
3-Nitroaniline 
4,4'-DDD 
4,4'-DDE 
4j4'-DDT 
4,6-Dinitro-2-methylphenol 
4-mmcmhenyI-ohenytether 
4-Chlorb-3-&thylphenol 
4-Chloroaniline 
4-chlorophenyl-phenylether 
4-Methylphenol 
4-Nitroaniline 
4-Nitrophenot 
Acenaphthene 
Acenaphthylem 
Aldrin 
Aluainun 
Anthracene 
Aroclor-1016 

: Aroctor-1221 
I Aroctor-1232 
I Aroclor-1242 

Aroclor-1248 
Aroclor-1254 
Aroclor-1260 
Arsenic 
Bariun 
Benzo(a)anthracene 

H Benzotalpyrene 
H Benzo(b)fluoranthene 
H Benzo(g,h,i)perylene 

Benzo(k)fluoranthene 
Berylliun 
ButylbenzytphthaLate 
Cackniun 
Calciun 
Carbazole 

I Chrcmiun 
I Chrysene 

H Cobalt 
HCopper 
H Di-n-butylphthalate 
H Di-n-octylphthalate 
H Dibenz(a,h)anthracene 
H Dibenzofuran 
H Dieldrin 
H Diethylphthalate 
H Dimethylphthalate 
H Endosulfan I 
H Endosulfan II 
H Endosulfan sulfate 
H Endrin 
H Endrin ketone 
H Fluoranthene 
H Fluorene 
H Heptachlor 
H HexachIorobenzene 
H Hexachlorobutadiene 
H HexachIorocyclopentadiene 
H Hexachloroethane 
H Indeno<l,2,3-cdlpyrene 
H Iron 
H lsophorone 
H Lead 
H Magnesia 
H Manganese 
H Mercury 
H ktethoxychlor 

1100.0000 u 

1100.0000 ll 
27DO.OOOD U 
1100.0000 u 
1100.0000 u 
2700.0000 U 

11.0000 u 
170.0000 
33.0000 

2700.0000 UJ 
1100.0000 u 
llOD.0000 U 
llOO.OOOD U 
1100.0000 u 
1100.0000 u 
2700.0000 U 
2700.0000 UJ 
llOO.ODOO U 
1100.0000 U 

5.6000 u 
3770.0000 
llOO.DOOO U 

110.0000 u 
220.0000 u 
110.0000 u 
110.0000 u 
110.0000 u 
110.0000 u 
110.0000 u 
90.0000 
44.9000 J 

llDO.OOtiO U 
1100.0000 u 
1100.0000 u 
1100.0000 u 
1100.0000 u 

0.3400 u 
1100.0000 u 

5.2000 
168000.0000 

1100.0000 u 
65.7000 J 

llDO.ODOO U 
1.3000 J 

77.5000 
1100.0000 UJ 
1100.0000 u 
llOO.DOOO U 
1100.0000 u 

26.0000 J 
1100.0000 u 
1100.0000 u 

5.6000 U 
11.0000 u 
11.0000 u 
11.0000 u 
11.0000 u 

1100.0000 u 
1100.0000 u 

5.6000 U 
1100.0000 u 
1100.0000 u 
1100.0000 UJ 
1100.0000 u 
1100.0000 u 
4690.0000 
1100.0000 U 

190.0000 
2230.0000 U 

414.0000 
1.1000 J 

56.0000 U 

C-4-211 



H N-hitroso-di-n-propytmine 
H N-Nitrosodiphenylamine (1) 
H Naphthalene 
H Nickel 
H Nitrobenzene 
H Pentachlorophenol 
H Phenanthrene 
H Phenol 
H Potassium 
H Pyrene 
H Selenim 
H Silver 
H Sodium 
H Thallim 
H Toxeph~? 
H Vanadim 
H Zinc 
H alpha-BHC 
H alpha-ChLordane 
H beta-BHC 
H bis(2-Chloroethoxy)Tsethane 
H bis(2-Chloroethyl)ether 
H bis(2-EthyLhexyljphthaLate 
Ii delta-BHC 
H gamns-BHC (Lindahe) 
H gamns-Chlordane 

H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 

lou: l/7 hi: 89/106 
Antimony 
genzo(b)fluoranthene 
Cobalt 
Endrin 
Endrin aldehyde 
F luoranthene 
Pyrene 

1,2,4-Trichlorobenzene 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
2,2’-oxybis(l-Chloropropane) 
2,4,5-Trichlorophenol 
2,4,6-TrichlorophenoL 
2,4-Dichlorophenol 
2,4-Dimethylphenol 
2,4-Oinitrophenol 
2,4-Dinitrotoluene 
2,&Dinitrotoluene 
2-Chloronaphthalene 
2-Chlorophenol 
2-Methylnaphthalene 
2-Methylphenol 
2-Nitroaniline 
2-Nitrophenot 
3,3’-Dichlorobenzidine 
3-Nitroaniline 
4.4’.DDD 
4,4’-DDE 
4.6.Dinitro-2-methylphenol 
4-gromophenyl-phenylether 
4-Chloro-3-methylphenol 
4-Chloroaniline 
4-Chlorophenyl-phenylether . 

H 4-Methylphenol 
H 4-Nitroanitine 
H 4-Nitrophenoi 
H Acenaphthene 
H Acenaphthylene 
H Aldrin 
H Anthracene 
H Aroclor-1016 
H Aroclor-1221 
H Aroclor-1232 

1100.0000 u 
1100.0000 u 
1100.0000 u 

9.0000 J 
1100.0000 u 
2700.0000 u 
1100.0000 u 
1100.0000 u 

321.0000 U 
1100.0000 u 

3.4000 
4.3000 J 

739.0000 u 
3.2000 U 

560.0000 U 
18.1000 J 

1040.0000 J 
5.6000 U 

69.0000 
5.6000 U 

1100.0000 u 
1100.0000 u 
l1OO.DOOO U 

5.6000 U 
5.6000 U 

68.0000 

0.8100 U 
55.0000 J 

0.3000 J 
0.2800 J 
0.9600 J 

61.0000 J 
58.0000 J 

470.0000 u /- 

470.0000 u 
470.0000 u 
470.OODO u 
470.0000 u 

1200.0000 u 
470.0000 u 
470.0000 U 
470.0000 U 

1200.0000 UJ 
470.0000 u 
470.0000 U 
470.0000 u 
470.0000 u 
470.0000 u 
470.0000 u 

1200.0000 u 
470.0000 u 
470.0000 U 

1200.0000 u 
4.7000 u 

28.0000 J 
12OO.ODOO UJ 
470.0000 U 
470.0000 u 
470.0000 u 
47O.ODOO u 
470.0000 u 

1200.0000 u 
1200.0000 UJ 
470.0000 u 
470.0000 u 

2.4000 U 
470.0000 u 

47.0000 u f-x 

96.0000 U 
47.0000 u 

C-4-212 



H Aroclor-1242 
H Aroclor-1248 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 

I iroclor-1254 
I \roclor-1260 
I \rsenic 
E lariun 
E mzo(e)anthracene 
E lenzo(a)fwrene 
E lenzo(g,h,iWerylene 
i )emo(k)fluoranthene 
I 3eryllim 
I 3utylbenzylphthalate 
I :a&tiun 
I :alciun 
I :arbazole 
I :hromim 
Ihrysene 
:opper 
)i-n-butylphthalate 
)i-n-octylphthalate 
Dibenz(a,h)anthracene 
D i bentof Uran 
Dieldrin 
Diethylphthalate 
Dimthylphthalate 
Endosutfan T 
Endosulfan II 
Endosulfan sulfate 
Endrin ketone 
F luorene 
Heptachlor 
Heptachlor epoxide 
Hexachtorobenzene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
kexachloroethane 
Tndeno(l,2,3-cdjpyrene 
Iron 
1 sophorone 
Lead 
Magnes i un 
Manganese 
nercury 
Methoxychlor 
N-Nitroso-di-n-propylamine 
N-Nitrosodiphenylamine (1) 
NaphthaLene 
Nickel 
Nitrobenzene 
Pentachlorophenol 
Phenanthrene 
Phenol 
Potassiun 
Seleniun 
Si Lver 
Sodiun 
Thalliun 
T oxaphene 
Vanadiun 
Zinc 
alpha-BHC 
alpha-Chlordane 
beta-BHC 
bis(2-Chloroethoxy)methane 
bis(2-ChloroethylIether 
bis(2-Ethylhexyl)phthaLate 
delta-EHC 
gamna-BHC (Lindane) 
gamna-Chlordane 

H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 

08SO3600 Lou: 4111 hi: 806 
L Antimony 
L genzo(a)anthracene 

47.0000 u 
47.0000 u 
47.0000 u 
47.0000 u 
55.9000 
19.4000 J 

470.0000 U 
470.0000 u 
470.0000 u 
470.0000 U 

0.1600 u 
470.0000 U 

3.5000 
61200.0000 

47D.0000 u 
29.1000 J 

470.0000 U 
23.4000 

470.0000 UJ 
470.0000 U 
470.0000 u 
470.0000 u 

4.7000 u 
470.0000 u 
470.0000 U 

2.4000 U 
4.7000 u 
4.7000 u 
4.7000 u 

470.0000 u 
2.4000 U 
3.8000 

470.0000 u 
470.0000 U 
470.0000 UJ 
470.0000 u 
470.0000 U 

2230.0000 
470.0000 U 
121.0000 
705.0000 u 

66.7000 
0.2300 UJ 

24.0000 U 
470.0000 u 
470.0000 u 
470.0000 U 

3.1000 J 
470.0000 u 

1200.0000 u 
470.0000 u 
470.0000 u 

97.7000 u 
1.2000 u 
4.1000 

346.0000 U 
1.4000 U 

240.0000 U 
5.9000 J 

460.0000 J 
2.4000 U 

PO.OODO D 
2.4000 U 

470.0000 u 
470.0000 u 
470.0000 u 

2.4000 U 
2.4000 U 

95.0000 D 

D.6100 u 
42.0000 J 

C-4-213 



L Benzo(b)ftuoranthe~ 
L ChrysW 
L cobalt 
L Pluoranthene 
L Nickel 
L Phenanthrene 
L Potessim 
L Pyrebe 
L Silver 

H 4,41-DDE 
H 4,4’-DDT 
H ArsmiC 
H Beryltim 
H Calcim 
H Copper 
H Di-n-octylphthalate 
i Lead 
H Magnesim 
H Mercury 
H Setenim 
H Sodim 
H ThattiW 
H Zinc 
H alpha-Chlordane 
H gemsa-Chlordane 

08SO3700 
L Antimony 
L Ca&nim 

Lou: 519 hi: 91196 

43.0000 J 
41.0000 J 

0.1500 U 
86.0000 J 

0.5700 u 
40.0000 J 
18.3000 U 
61.0000 J 

0.4000 J 

L cobalt 
L Endosutfan sulfate 
L Ecdrin 
L Nickel 
L Silver 
L alpha-Chlordane 
L gama-Chlordane 

0.7000 u 
0.0700 u 
0.1700 u 
2.1000 J 
0.0000 J 
0.0700 u 
0.1900 u 
0.3500 J ./---I 
0.3700 J 

H 1,2,4-Trichlorobenzene 
B 1,2-Dichtorobenzene 
H 1,3-Dichlorobenzene 
H 1,4-Dichlorobenzene 
H 2 2#-oxybisfl-Chloropropane) 
H 2:4,5-TrichlorophenoL 
H 2,4,6-TrichLorophenoL 
H 2,4-DichLorophenoL 
H 2,4-Dimethylphenol 
H 2,4-Dinitrophenot 
H 2,4-Dinitrototuene 
H 2,6-Dinitrotoluene 
H 2-Chloronaphthalene 
H 2-Chlorophenol 
H 2-Methylnaphthalene 
H 2-Methylphenol 
H 2-NitroaniLine 
H 2-Nitrophenot 
H 3,3'-Dichlorobenzidine 
H 3-Nitroaniline 
; 4 4’-DDD 
H 4’6Dinitro-2-methyLphenoL 
H 4&romophenyl-phenylether 
H 4-Chtoro-3.mthyLphenoL 
H 4-ChLoroanitine 
H 4-chlorophenyl-phenylether 
H 4-MethylphenoL 
H 4-NitroaniLine 
H 4-Nitrophenot 
H Acenaphthene 
H Acenaphthylene -. 
H Aldrin 
H Anthracene 
H Aroclor-1016 
H Aroctor-1221 

420.0000 u 
420.0000 U 
420.0000 U 
420.0000 U 
420.0000 U 

1100.0000 U 
420.0000 U 
420.0000 U 
420.0000 U 

1100.0000 UJ 
420.0000 U 
420.0000 u 
420.0000 U 
420.0000 U 
420.0000 u 
420.0000 u 

1100.0000 U 
420.0000 u 
420.0000 u 

1100.0000 u 
4.2000 U 

1100.0000 UJ 
420.0000 U 
420.0000 U 
420.0000 U 
420.0000 U 
420.0000 U 

1100.0000 u 
1100.0000 UJ 

420.0000 U 
420.0000 U 

2.2000 u F--k 

420.0000 U 
42.0000 U 
06.0000 u 

90.0000 D 
22.0000 J 

5.6000 
0.0500 u 

17500.0000 
11.0000 

370.0000 u 
43.2000 

187.0000 U 
0.0900 UJ 
0.9300 u 

164*0000 u 
1.1000 u 

58.7000 U 
4.7000 
4.8000 

C-4-214 



H Aroctor-1232 
H Aroctor-1242 
H Aroclor-1248 
H ~roclor-1251 
H Aroclor-1260 
H Arsenic 
H Benzo(e)anthracene 
Ii Benzo(e)pyrene 
H Benzo(b)fluoranthene 
H Benzo(g,h,iwerYLene 

Eenzo(k)f Luoranthene E 
E 
E 
( 
I 
( 
I 
t 
t 
I 
I 
I 
I 
I 
I 
I 
I 

H 
H 
H 
ii 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 

ierylliun 
wtylbmylphthalate 
:alciun 
:arbazole 
:h rysene 
:opper 
)i-n-octylphthaiate 
)ibenz(a,h)anthracene 
)ibenzofuran 
Iieldrin 
)iethylphthaLate 
)imethylphthalate 
Endosulfan I 
Endosulfan II 
Endrin aldehyde 
Endrin ketone 
Fluoranthene 
F luorene 
Heptachlor 
Heptachlor epoxide 
Hexachlorobenrene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Endeno(l,2,3-cdjpyrene 
I sophorone 
Lead 
Magnes i un 
Manganese 
Wethoxychlor 
N-Nitroso-di-n-propytamine 
N-NitrosodiphenyLamine (1) 
Naphthalene 
Nitrobenzene 
PentachLorophenoL 
Phenanthrene 
Phenol 
Pyrene 
Seleniun 
Sodiun 
Thalliun 
Toxaphene 
Zinc 
alpha-BHC 
beta-BHC 
bis(2-Chloroethoxy)methane 
bis(2-ChloroethylIether 
bis(Z-EthylhexylIphthaLate 
delta-BHC 
garmna-BHC (Lindane) 

08SO3800 Lou: 6/13 hi: 84/91 
L Antimony 
L BenzoCg,h,i)peryLene 
L Benro(k)fluoranthene 
L ca&Tliun 
L Cobalt 
L Dibenz(a,h)anthracene 
L Endosulfan sulfate 
L Endeno(l,2,3-cdlpyrene 
L Nickel 
L Phenanthrene 

42.0000 u 
42.0000 u 
42.0000 u 
42.0000 u 

320.0000 
1.4000 u 

420.0000 U 
420.0000 U 
420.0000 U 
420.0000 u 
420.0000 u 

0.0600 U 
420.0000 U 

78600.0000 
420.0000 U 
420.0000 U 

3.4000 J 
420.0000 U 
420.0000 U 
420.0000 U 

4.2000 u 
420.0000 U 
420.0000 U 

2.2000 u 
4.2000 U 
4.2000 U 
4.2000 U 

420.0000 U 
420.0000 U 

2.2000 u 
2.2000 u 

420.0000 U 
420.0000 U 
420.0000 UJ 
420.0000 U 
420.0000 U 
420.0000 U 

23.6000 U 
478.0000 U 

22.4000 ’ 
22.0000 u 

420.0000 U 
420.0000 U 
420.0000 U 
420.0000 U 

1100.0000 u 
420.0000 U 
420.0000 U 
420.0000 U 

1.1000 u 
253.0000 U 

1.2000 u 
220.0000 u 
383.0000 J 

2.2000 u 
2.2000 u 

420.0000 U 
420.0000 U 
420.0000 U 

2.2000 u 
2.2000 u 

0.6900 U 
300.0000 J 
230.0000 J 

0.0700 u 
0.1700 U 

70.0000 J 
0.8700 J 

270.0000 J 
0.9300 u 

48.0000 J 

C-4-215 

- 
- 



L Potassiun 
L Silver 
L alpha-Chlordane 

H 1,2,4-Trichlorobenzene 
H l,t-Dichlorobenzene 
H 1,3-Dichlorobenzene 
H 1,4-Dichlorobenzene 
H 2,2'-oxybis<l-Chloropropanel 
H 2,4,5-Trichlorophenol 
H 2,4,6-Trichlorophenol 
H 2,4-DichlorophenOl 
H 2,4-Dimethylphedol 
H 2,4-Dinitrophenoi 
H 2,4-Dinitrotoluene 
H 2,6-Dinitrotoluene 
H 2-Chloronaphthalene 
H 2-Chlorophenol 
H 2-nethylnaphthalene 
H 2-Methylphenol 
H 2-Nitroaniline 
H 2-Ni trophenol 
H 3,3r-Dichlorobenzidine 
H 3-Nitroanitine 
H 4,4'-DDD 
H 4,6-Dinitro-2-methybhenol 
H 4-Branophenyl-phenylether 
H 4-Chloro-3-methyiphenol 

4-Chloroaniline 
4-Chlorophenyl-phenylether 
4-Methylphenol 
4-Nitroaniline 
L-Nitrophenol 
Acenaphthene 
Acenaphthylene 
Atdrin 
Anthracene 
Aroclor-1016 
Aroclor-1221 
Aroclor-1232 
Aroclor-1242 
Aroclor-1248 
Aroclor-1254 
Aroclor-1260 

H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 

Arsenic 
Benzo(a)pyrene 
Benzo(b)f\uoranthene 
Beryll iun 
Butylbenzylphthalate 
Calciun 
Carbazole 
Chrysene 
Copper 
Di-n-octylphthalate 
Dibenzofuran 
Dieldrin 
Diethylphthalate 
Dimethylphthalate 
Endosulfan 1 
Endosulfan II 

H Endrin 
H Endrin aldehyde 

Endrin ketone 
Fluoranthene 

H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 

56.6000 il 
0.1900 U 
1.0000 J 

1 

410.0000 u 
410.0000 u 
410.0000 u 
410.0000 u 
4lD.0000 U 

1000.0000 u 
410.0000 u 
410.0000 u 
41O.DDOO u 

1000.0000 UJ 
410.0000 u 
410.0000 u 
410.0000 u 
410.0000 u 
410.0000 u 
410.0000 u 

1000.0000 u 
410.0000 u 
410.0000 u 

1000.0000 u 
4.1000 u 

1000.0000 UJ 
410.0000 u 
410.0000 u 
410.0000 u 
410.0000 u 
410*0000 u 

1000.0000 u 
1000.0000 UJ 

410.0000 u 
410.0000 u 

2.1000 u 
410.0000 u 

41.0000 u 
82.0000 U 
41.0000 u 
41.0000 u 
41.0000 u 
41.0000 u 
41.0000 u 

1.4000 u 
430.0000 
580.0000 

0.0900 u 
410.0000 u 

i2700.0000 
410.0000 u 
420.0000 

4.3000 u 
410.0000 u 
410.0000 u 

4.1000 u 
410.0000 u 
410.0000 u 

2.1000 U _--- 
4.lwJU u 
4.1000 u 
4.1000 u 
4.1000 u 

540.0000 
Fluorene 
heptachlor 
Heptachlor epoxide 
Hexachiorobenzene 
Hexachlorobutadiene-: 
ttexachlorocyclopentadiene 
Hexachloroethane 
I sophorone 
Magnesiun 

- * i 

410.0000 u 
2.1000 u 
2.1000 u 

410.0000 u 
410.0000 u 
410.0000 UJ 
410.0000 u J---Y 

410.0000 u 
376.0000 U 

C-4-216 



H Hanganese 
H Mercury 
H klethoxychlor 
H N-Nit&o-di-n-proWLamine 
H N-NitrosodiphenyLamine (I) 
H Naphthalene 
H Nitrobenzene 
H Pentachlorophenol 
H Phenol 
H Pyrene 
H Selenium 
H Sodiun 
H Thallium 
H Toxaphene 
H Zinc 
H alpha-BHC 
H beta-8HC 
H bis(2-ChloroethoxyMethane 
H bis(2-Chloroethyl)ether 
H bis(Z-EthylhexylIphthaLate 
Ii delta-BHC 
H ganzsa-BHC (Lindane) 

08S03800D Low: 5113 hi: 84/92 
L Antimony 
L Benzo(g,h,i)perYlene 
L Benzo(k)fluoranthene 
L Cacbniun 
L Cobalt 
L Dibenz(a,h)anthracene 
L Endosulfan sulfate 
L Indeno(l,2,3-cdjpyrene 
L Nickel 
L Phenanthrene 
L Silver 
L aloha-Chlordane 
L ganmwchlordane 

H 1,2,4-Trichlorobenzene 
H 1,2-Dichlorobenzene 
H 1,3-Dichlorobenzene 
H 1,4-Dichlorobenzene 
H 2,2’-oxybis(l-Chloropropane) 
H 2,4,5-Trichlorophenol 
H 2,4,6-Trichlorophenol 
H 2,4-DichlorophenoL 
H 2,4-Dimethylphenol 
H 2,4-Dinitrophenol 
H 2,4-Dinitrotoiuene 
H 2,6-Dinitrotoluene 
H Z-Chloronaphthalene 
H 2-Chlorophenol 
ti t-Methylnaphthalene 
H 2-Methylphenol 
H 2-Nitroaniline 
H 2-Nitrophenol 
H 3,3!-Dichlorobenzidine 
H 3-Nitroanitine 
H 4,4’-DDD 
H 4,6-Dinitro-2-methylphenoL 
H 4-Bromophenyl-phenylether 
H 4-Chloro-3-methylphenoL 
H 4-Chloroaniline 
H 4-Chlorophenyl-phenylether 
H 4-Methylphenol 
H 4-Nitroaniline 
H 4-Nitrophenot 
H Acenaphthene 

i H Acenaphthylene -’ 
H Aldrin 
H Anthracene 
H Aroclor-1016 
H Aroclor-1221 

25.8000 
0.0900 UJ 

21.0000 u 

410.0000 u 
410.0000 u 
410.0000 u 
410.0000 u 

1000.0000 u 
410.0000 u 
580*0000 

1.0000 u 
17l.ODOO U 

1.2000 u 

210.0000 u 
23.7000 u 

2.1000 u 

2.1000 u 

410.0000 u 

41D.0000 U 
410.0000 u 

2.1000 u 
2.1000 u 

0.7000 u 

260.0000 J 
210.0000 J 

0.0700 u 

0.1700 u 

59.0000 J 
0.7700 J 

240.0000 J 
0.6500 U 

43.0000 J 
0.1900 u 
0.7900 J 
0.6800 J 

420.0000 U 
420.0000 U 
420.0000 U 
420.0000 U 
420.0000 U 

1100.0000 u 
420.0000 U 
420.0000 U 
420.0000 U 

1100.0000 u 
420.0000 U 
420.0000 U 
420.0000 U 
420.0000 U 
420.0000 U 
420.0000 U 

1100.0000 u 
420.0000 u 

420.0000 UJ 
1100.0080 UJ 

4.2000 U 
1100.0000 u 

420.0000 U 
420.0000 U 
420.0000 U 
420.0000 U 
420.0000 U 

1100.0000 u 
1100.0000 UJ 
420.0000 U 
420.0000 U 

2.2000 u 
420.0000 U 

42.0000 U 
85.0000 U 

C-4-217 



H Aroclor-1232 
H Aroclor-I242 
H Aroclor-1248 
H Aroclor-I254 
H Aroclor-I260 
H Arsenic 
H Benzo(b)fluoranthene 
H Beryllium 
H Butylbenzylphthalate 
H Calcium 
H Carbazole 
H Chraniun 
H Chrysene 
H copper 
H Di-n-octylphthatate 
H Dibenrofuran 
H Dieldrin 
H Diethylphthalate 
H Dimethytphthatate 
H Endosulfan 1 
H Endosulfan 11 
H Endrin 
H Endrin aldehyde 
H Endrin ketone 
H Fluoranthene 
H Fluorene 
H Heptachlor 
H Heptachlor epoxide 
H Hexachlorobenzene 
H Hexachtorobutadiene 
H Hexachlorocyclopentadiene 
H Hexachloroethane 
H lsophorone 
H Magnesiuri 
H Manganese 
H Mercury 
H Hethoxychlor 
H N-Nitroso-di-n-propytamine 
H N-Nitrosodiphenylamine Cl) 
H Naphthalene 
H Nitrobenzene 
H Pentachlorophenol 
H Phenol 
H Potassiun 
H Pyrene 
H Seleniun 
H Sodiun 
H Thallium 
H Toxaphene 
H Zinc 
H alpha-BHC 
H beta-BHC 
H bis(2-Chloroethoxy)methane 
H bis(Z-Chloroethyl)ether 
H bis(2-Ethylhexyl)phthalate 
H delta-BHC 
H gatmia-BHC (Lindane) 

08503900 
L Antimony 
L Cadmiun 
L Cobalt 
L Silver 

Lou: l/4 hi : 

H 1,2,4-Trichlorobenzene 
H 1,2-Dichlorobenzene 
H 1,3-Dichlorobenzene 
H 1,4-Dichlorobenzene 
H 2,2f-oxybis(I-Chloropropane) 
H 2,4,5-Trichlorophenol 
H 2,4,6-Trichlorophenol 
H 2,4-Dichlorophenol 
H 2,4-Dimethylphenot 

42.0000 U 
42.0000 U 
42.0000 U 
42.0000 U 
42.0000 U 

1.4000 u 
520.0000 

0.0900 u 
420.0000 U 

38800.0000 
420.0000 U 

4.6000 J 
390.0000 J 

6.5000 
420.0000 U 
420.0000 U 

4.2000 U 
420.0000 U 
420.0000 U 

2.2000 u 
4.2000 U 
4.2000 U 
4.2000 U 
4.2000 U 

610.0000 
420.0000 U 

2.2000 u 
2.2000 u 

420.0000 U 
420.0000 U 
420.0000 U 
420.0000 U 
420.0000 U 
481.0000 U 

24.7000 
0.1000 UJ 

22.0000 u 
420.0000 U 
420.0000 u 
420.0000 U 
420.0000 U 

1100.0000 UJ 
420.0000 U 
103.0000 u 
500.0000 

1.1000 u 
159.0000 u 

1.2000 u 
220.0000 u 

37.3000 u 
2.2000 u 
2.2000 u 

420.0000 U 
420.0000 U 
420.0000 U 

2.2000 u 
2.2000 u 

iv/94 
0.6500 U 
0.1900 J 
0.4200 J 
0.2600 J 

400.0000 u 
400.0000 u 
400.0000 u 
400.0000 u 
400.0000 u 

1000.0000 u 
400.0000 u 
400.0000 u 
400.0000 U 

C-4-218 



H 2,4-Dinitrophenol 
H 2,4-Dinitrotoluene 
H 2,6-Dinitrotoluene 
H 2-Chloronaphthalene 
H 2-Chlorophenol 
H 2-Hethylnaphthalene 
H 2-Methylphenol 
H 2-Nitroaniline 
H 2-Nitrophenol 

.H 3,3'-Dichlorobenzidine 
H 3-Nitroaniline 
H 4,4'-DDE 
H 4,4'-DDT 
H 4,6-Dinitro-2-methylDhefiO1 
H 4-Brwophenyl-phenylether 
H 4-Chloro-3-methylphenol 
H 4Chloroaniline 
H 4-chlorophenyl-phenylether 
H 4-biethylphenol 
H 4-Nitroanitine 
H 4-Nitrophenol 
H Acenaphthene 
H Acenaphthytene 
H Aldrin 
H Anthracene 
H Aroctor-I221 
H Arsenic 
H Bariun 
H Benzo(a)anthracene 
H BenzoCa)pyrene 
H Benzo(b)fluoranthene 
H Benzo(g,h,i)perylene 
H Benzo(k)fluoranthene 
H Beryl liun 
H Butylbenzylphthalate 
H Calciun 
H Carbazole 
H Chromiun 
H Chrysene 
H Copper 
H Di-n-octylphthalate 
H Dibenz(a,h)anthracene 
H ; Dibenzofuran 
H Diethylphthalate 
H Dimethylphthaiate 
H Endosulfan 1 
H Fluoranthene 
H Fluorene 
H Heptachlor 
H Heptachlor epoxide 
H Hexachtorobenzene 
H Hexachlorobutadiene 
H Hexachlorocyclopentadiene 
H Hexachloroethane 
H lndeno(l,2,3-cdjpyrene 
H Isophorone 
H Magnesiun 
H Manganese 
H Mercury 
H Methoxychlor 
H N-Nitroso-di-n-propylamine 
H N-Nitrosodiphenytamine (1) 
H Naphthalene 
H Nickel 
H Nitrobenzene 
H Pentachlorophenol 
H Phenanthrene 
H Phenol 
H Potassiun .._ 
H Pyrene 
H Seleniun 
H Sodiun 
H lhalliun 

i, 

,; ,‘+, 

1000.0000 u 
400.0000 u 
400.0000 u 
400.0000 u 
400.0000 u 
400.0000 u 
400.0000 u 

1000.0000 u 
400.0000 u 
400.0000 UJ 

1000.0000 UJ 
19.0000 JO 
44.0000 

1000.0000 u 
400.0000 u 
400.0000 u 
400.0000 u 
400.0000 u 
400.0000 u 

1000.0000 u 
1000.0000 UJ 

400.0000 u 
400.0000 u 

2.1000 u 
400.0000 u 

82.0000 U 
16.1000 
14.5000 J 

400.0000 u 
400.0000 u 
400.0000 u 
400.0000 u 
400.0000 u 

0.1400 U 
400.0000 u 

47100.0000 
400.0000 u 

11.8000 J 
400.0000 u 

7.4000 
400.0000 u 
400.0000 u 
400.0000 u 
400.0000 u 
400.0000 u 

2.1000 u 
400.0000 u 
400.0000 u 

2.1000 u 
7.9000 

400.0000 u 
400.0000 u 
400.0000 u 
400.0000 u 
4DO.0000 U 
400.0000 u 
508.0000 U 

26.9000 
0.3500 J 

21.0000 u 
400.0000 u 
400.0000 u 
400.0000 u 

2.3000 J 
400.0000 u 

1000.0000 UJ 
400.0000 u 
400.0000 u 
115.0000 U 
400.0000 u 

1.3000 
220.0000 u 

l.IOOO u 

c-4-219 



H Toxaphene 
H Vanadiun 
H Zinc 
H alpha-BHC 
H alpha-Chlordane 
Ii beta-BHC 
H bis(2-ChloroethoxyMethane 
H bis(2-ChLoroethyl)ether 
H bis(2-Ethylhexyl)phthaLate 
H delta-BHC 
H gama-BHC (Lindane) 
H game-Chlordane 

00S04000 
L Antimony 
L Cackniun 
L Dieldrin 
L Potassiun 
L Silver 
L gama-Chlordane 

Lou: 416 hi: 81189 

H l,Z,&Trichlorobenrene 
H 1,2-Dichlorobenzene 
H 1,3-Dichlorobenzene 
H 1,4-DichLorobenzene 
H 2,2’-oxybis(l-Chloropropane) 
H 2,4,5-Trichlorophenol 
H 2,4,6-Trichtorophenot 
H 2,4-DichLorophenol 
H 2,4-Dimethylphenol 
H 2,4-Dinitrophenol 
H 2,4-Dinitrotoiuene 
H 2,6-Dinitrototuene 
H 2-Chloronaphthalene 
H 2-ChLorophenol 
H 2-Wethylnaphthahene 
H 2-MethyLphenol 
H 2-Nitroaniline 
H 2-Nitrophenol 
H 3,3’-Dichlorobentidine 
H 3-Nitroaniline 
tt.4,6-Dinitro-2-methylphenol 
H 4-gromophenyl-phenylether 
H 4-Chloro-3-methylphenol 
H L-ChloroaniLine 
H 4-ChlorophenyL-phenylether 
H 4-Methytphenol 
H 4-Nitroaniline 
H 4-Nitrophenol 
Ii Acenaphthene 
H Acenaphthylene 
H Aldrin 
H Anthracene 
H Arsenic 
H genro(a)anthracene 
H Benzo(a)pyrene 
H gento(b)fluoranthene 
H genzo(g,h, i jperylene 
H 6enro(k)fluoranthene 
H Beryliiun 
H Butylbenzylphthalate 
H Calciun 
H Carbazole 
H Chromium 
H Chrysene 
H Copper 
H Di-n-octylphthalate 
H Dibenz(a,h)anthracene 
H Dibemofuran ~’ 
H Diethylphthalate 
H Dimethylphthalate 
H Endosulfan I 
H F Luoranthene 

210.0000 u 
7.4000 J 

97.3000 U 
2.1000 ll 

31.0000 JD 
2.1DDO u 

400.0000 u 
400.0000 u 
400.0000 u 

2*1000 u 
2.1000 u 
9.5000 JO 

0.6700 u 
0.0700 u 
0.8300 J 

60.4000 u 
0.1800 U 
1.2000 J 

390.0000 u 
390.0000 u 
390.0000 u 
390.0000 u 
39O.DOOD u 
990.0000 u 
390.0000 u 
39O.ODOD u 
390.0000 u 
990.0000 UJ 
39O.ODOO u 
39O.OODO u 
390.0000 u 
390.0000 u 
39O.DDOO u 
390.0000 u 
99O.OODO u 
39O.OOOD u 
390.0000 u 
990.0000 u 
990.0000 UJ 
390.0000 u 
39D.0000 u 
390.0000 u 
390.0000 u 
390.0000 u 
990.0000 u 
990.0000 UJ 
390.0000 u 
390.0000 u 

2.0000 U 
390.0000 u 

1.4000 J 
390.0000 u 
390.0000 u 
390.0000 u 
390.0000 u 
390.0000 u 

0.1000 u 
390.0000 U 

334000.0000 
39O.DOOD u 

11.7000 J 
390.0000 u 

3.6000 U 
39O.ODDO u 
39O.OODO u 
390.0000 u 
390.0000 u 
390.0000 u 

2.0000 u 
39D.OODD u 
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H Flubrene 
H Heptachlor 
H HeptachLor epoxide 
H HexachLorobenzene 
H Hexachlorobutediene 
H HexachlorocycLopentadiene 
H Hexachloroethane 
H Indenocl,2,3-cd)pyrene 
H Iron 
H IsophorOne 
H Megnesim 
H Manganese 
H Mercury 
H nethoxychlor 
H N-Nitroso-di-n-propyimine 
H N-Nitrosodiphenytmine Cl> 
H Naphthalene 
H Nickel 
H Nitrobenzene 
H Pentachlorophenol 
H Phenanthrene 
H Phenol 
H Pyrene 
H Selenim 
H Scdiun 
H Thallim 
H Toxaphene 
H Vanadium 
H Zinc 
H alpha-BHC 
H alpha-Chlordane 
H beta-BHC 
H bis(Z-Chloroethoxy)methane 
H bis(2-Chloroethyk)ether 
H bis(2-Ethylhexyl)phthalete 
H deLta-BHC 
H gamma-BHC (Lindane) 

08S04100 Low: 2/4 hi: 8/23 
L Aldrin 
L Antimony 
L Ca&niun 
L Cobalt 

H Arsenic 
H Bariun 
H BerylLiun 
H Calcim 
H Chraniun 
HCopper 
H Di-n-octylphthalate 
H Dieldrin 
H Iron 
H Lead 
H Magnesiun 
H Manganese 
H Mercury 
H Nickel 
H Potassiun 
H Seleniun 
H Silver 
H Sodiun 
H Thallium 
H Vanadi un 
H Zinc 
H alpha-thlordane 
H gama-Chlordane 

oaso4200 
L Antimony 
L Cadniun 
L Cobalt 
L Nickel 

low: 6/7 hi 315 

.L 

-“Y 

390.0000 u 
2.0000 u 
2.0000 u 

390.0000 u 
390.0000 U 
39O.ODDO UJ 
390.0000 U 
390.0000 U 
967.0000 
390.0000 U 

2390.0000 u 
24.0000 

0.0800 UJ 
20.0000 U 

390.0000 u 
390.0000 u 
390.0000 U 

2.2000 J 
390.0000 u 
990.0000 u 
390.0000 u 
390.0000 u 
390.0000 U 

1.0000 u 
352.0000 U 

1.2000 u 
200.0000 U 

18.6000 
10.0000 u 

2.0000 u 
3.0000 J 
2.0000 u 

390.0000 u 
390.0000 u 
430.0000 u 

2.0000 u 
2.0000 u 

0.2700 J 
0.6200 U 
0.0600 U 
0.2900 J 

25.0000 
10.7000 J 

0.1000 u 
48600.0000 

9.4000 J 
11.3000 

370.0000 u 
23.0000 

2050.0000 
40.1000 

496.0000 U 
45.4000 

1.7000 J 
2.2000 J 

92.9000 U 
0.9300 u 
0.5900 J 

197.0000 U 
1.1000 u 
3.5000 J 

51.9000 u 
17.0000 
16.0000 

0.6000 U 
0.0600 u 
0.1500 U 
0.2700 U 
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Potessiun 
Silver 
aLphe-Chlordane 

Aroclor-1260 
Calciun 
Seleniun 
Sodiun 
Thalliun 

08sO4300 tow: 3112 hi: 79194 
L Antimony 
L Benro(a)pyrene 
L Benzo(g,h,iWrylene 
L Benzo(k)fluorenthene 
L Cobalt 
L Dibenz(a,h)anthrecene 

H 1,2,4-Trichlorobenzen 
H l,2-Dichlorobenrene 
H 1,3-Dichlorobenrene 
H 1,4-Dichlorobenzene 
H 2,2'-oxybis(l-Chloropropane) 
H 2,4,5-Trichlorophenot 
H 2,4,6-TrichLorophenot 
H 2,4-Dichloropheno~ 
H 2,4-Dimethytphenol 
H 2,4-Dinitrophenoi 
H 2,4-Dinitrotoluene 
H 2,6-Dinitrotoluene 
H 2-ChIoronaphthaLene 
H 2-Chlorophenol 
H 2-MethyLnaphthaLene 
H 2-Methylphenol 
H 2-Nitroaniline 
H 2-NitrophenoL 
H 3,3'-Dichlorobenzidine 
H 3-Nitroaniline 

Endosutfan 1 
Endrin aldehyde 
Heptachlor l poxide 
Indeno(l,2,3-cdlpyrene 
Potessiun 
Silver 

H 4,4'-DDD 
H 4,4'-DDE 
H 4,4'-DDT 
H 4,6-Dinitro-2-methylphenol 
H 4-Bromophenyl-phenylether 
H 4-Chloro-3-methylphenol 
H L-Chloroaniline 
H 4-Chlorophenyl-phenylether 
H 4-Methylphenol 
H 4-Nitroaniline 
H 4-Nitrophenoi 
H Acenaphthene 
H Acenaphthylene 
H ALdrin 
H Anthracene 
H Aroclor-1016 
H Aroclor-1221 
H Aroclor-1232 
H Aroclor-1242 
H Aroclor-1248 
H Aroclor-1254 
H Aroclor-1260 
H Arsenic 
H Bariun 
H Benzo(b)fluoranthene" 
H Berylliun 
H Butytbenzylphthalate 
H Cachiun 
H Carbazole 

10.4000 U 
O.lMO u 
0.4500 J i-- -> 

66.0000 J 
27300.0000 

0.9200 U 
133.0000 U 

1.0000 u 

0.7300 u 

310.0000 J 
200.0000 J 
170.0000 J 

0.1800 u 

50.0000 J 
1.2000 J 
1.6000 J 
0.6800 J 

200.0000 J 
40.4000 u 

0.2400 J 

440.0000 u 
440.0000 u 
440.0000 U 
44O.DDDO U 
440.0000 u 

1100.0000 U 
440.0000 U 
440.0000 u 
440.0000 u 

1100.0000 U 
440.0000 u 
440.0000 U 
440.0000 u 
440.0000 U 
440.0000 u 
440.0000 u 

1100.0000 U 
440.0000 u 
440.0000 UJ 

1100.0000 UJ 
4.8000 J 

1600.0000 D 
2200.0000 D 
1100.0000 u 

440.0000 U 
440.0000 U 
440.0000 u 
440.0000 u 
440.0000 U 

1100.0000 u 
1100.0000 UJ 

440.0000 U 
440.0000 u 

2.2000 u 
440.0000 u 

44.0000 U 
89.0000 U 
44.0000 u 
44.0000 0 
44.0000 u 
44.0000 u 
44.0000 U 

3.6000 
10.4000 J 

440.0000 
0.2100 u 

440.0000 u 
2.5000 

440.0000 u 
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37.9000 J 
15.2000 

440.0000 UJ 
440.0000 u 
440.0000 u 

4.4000 u 
440.0000 u 
440.0000 u 

4.4000 U 
4.4000 u 
4.4000 U 
4.4000 U 

S70.0000 
440.0000 U 

2.2000 u 
440.0000 u 
440.0000 u 
440.0000 U 
440.0000 u 
440.0000 u 
176.0000 U 

0.7200 J 
22.0000 u 

440.0000 u 
440.0000 u 
440.0000 U 

3.9000 J 
440.0000 u 

1100.0000 UJ 
44o;oooo u 
440.0000 U 
450.0000 

H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 

Chromi un 
Copper 
Di-n-butylphthatate 
Di-n-OctylphthaLete 
Dibenzofuren 
Dieldrin 
Diethylphthalate 
Dimethylphthalete 
Endosulfan II 
Endosulfen Sulfate 

Endrin 
Endrin ketone 
FLuorenthene 
F luorene 
Heptachlor 
Hexachlorobenzene 
Hexechlorobutadiene 
Hexachlorocyclopantadiene 
Hexachloroethane 

H lsophorone 
H Hag&?siLm 
H Mercury 
H MethoxychLor 
H N-Nitroso-di-n-propytmine 
H N-Nitrosodiphenylmine (1) 
H Naphthalene 
H Nickel 
H Nitrobenzene 
H PentachlorophenoL 
H Phenanthrene 
H Phenol 
H Pyrene 
H Seleniun 
H Sodiun 
H Thalliun 
H Toxaphene 
H Vanadiun 
H Zinc 
H alpha-BHC 
H beta-BHC 
H bis(2-ChloroethoxyMethane 
H bis(2-Chloroethyljether 
H bis(2-Ethylhexyl)phthalate 
H delta-BHC 
H gamna-BHC (Lindane) 

1.3000 
194.0000 u 

1.3000 u 
220.0000 U 

3.6000 J 
25.7000 U 

2.2000 u 
2.2000 u 

440.0000 u 
440.0000 u 
440.0000 u 

2.2000 u 
2.2000 u 

08504400 lou: 217 hi: 85/107 
L Antimony 
L Benzo(b)fluoranthene 
L Chrysene 
L Endosulfan sulfate 
L Fluoranthene 
L Potassiun 
L Pyrene 

0.8400 u 

69.0000 J 
59.0000 J 

2.5000 J 
100.0000 J 

51.2000 u 
70.0000 J 

510.0000 U 
510.0000 u 
510.0000 U 
510.0000 u 
510.0000 u 

1300.0000 u 
510.0000 u 
510.0000 U 
510.0000 U 

1300.0000 u 
510.0000 U 
510.0000 U 
510.0000 u 
510.0000 u 
510.0000 u 
510.0000 U 

1300.0000 UJ 
510.0000 u 

H 1,2,4-Trichlorobenzene 
H 1,2-Dichlorobenzene 
H 1,3-Dichlorobenzene 
H 1,4-Dichlorobenzene 
H 2,2'-oxybiscl-Chtoropropane) 
H 2,4,5-Trichlorophenol 
H 2,4,6-Trichlorophenol 
H 2,4-Dichlorophenoi 
H 2,4-Dimethylphenol 
H 2,4-Dinitrophenol 
H 2,4-Dinitrotoluene 
H 2,6-Dinitrotoluene 
H 2Xhloronaphthalene 
H 2-Chlorophenol --. 
H 2-nethylnaphthalene 
H 2-Methylphenol 
H 2-Nitroani line 
H 2-Nitrophenot 
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3,3#-Dichlorobenzidine 
3-Nitroanitine 
4,4'-DOD 
4,4'-DOT 
4,6-Dinitro-2-methy@henot 
4.wxaophenyt-phenylether 
4-Chtoro-3-methylphenol 
I-ChloroeniLine 

H 4-Ch\orophenyl-phenylether 
H 4-Methylphenol 
H 4-Nitroanitine 
H 4-Nitrophenol 
H Acenaphthene 
H Acenaphthylene 
H ALdrin 
H Atuninum 
H Anthrecene 
H Aroctor-1016 
Ii Arocior-1221 
H Aroclor-1232 
H Aroctor-1242 
H Aroclor-1248 
H Aroctor-1254 
H Aroclor-1260 
H Arsenic 
H Barium 
H Benzo(a)anthrecene 
H Benzo(a)pyrene 
H Benzo(g,h,i)perylene 
H Benzo(k)fluorenthene 
H Berylliun 
H Butylbenzylphthalate 
H Ca&iun 
H Carbazote 
H Chromium 
H Copper 
H Di-n-butylphthalate 
H Di-n-octylphthalate 
H Dibenz(a,h)anthracene 
H Dibenzofuren 
H Dieldrin 
H Diethylphthalate 
H Dimethylphthalete 
H Dinoseb 
H EndosuIfan I 
H Endosulfan II 
H Endrin 
H Endrin aldehyde 
H En&in ketone 
H Fluorene 
H Heptachlor 
H HeptachLor epoxide 
H HexachIorobetizene 
H Hexachlorobutadiene 
H HexachLorocycLopentadiene 
H Hexachloroethane 
H Indeno(l,2,3-cdlpyrene 
H Iron 
H lsophorone 
H I Lead 
H MCPP 
H Hagnesiun 
H Manganese 
H Mercury 
H Hethoxychlor 
H N-Nitroso-di-n-propyiamine 
H N-Nitrosodiphenylamine (1) 
H Naphthalene 
H Nickel 
H Nitrobenzene 
H PentechLorophenol 
H Phenenthrene 
H Phenol 

510.0000 UJ 
1300.0000 u 

33.0000 J 
30.0000 

1300.0000 u 
510.0000 U 
510.0000 u 
510.0000 U 
510.0000 u 
510.0000 U 

1300.0000 U 
1300.0000 UJ 

510.0000 U 
510.0000 u 

2.6000 U 
2900.0000 

510.0000 U 
51.0000 u 

100.0000 u 
51.DOOO u 
51.0000 u 
51.0000 U 
51.0000 u 
51.0000 u 
11.7000 
18.1000 J 

510.0000 U 
510.0000 u 
51D.DDDO U 
510.0000 u 

0.1400 u 
510.0000 u 

3.0000 
510.0000 u 

63.3000 J 
27.8000 

510.0000 UJ 
510.0000 u 
510.0000 u 
510.0000 u 

91.0000 D 
510.0000 U 
510.0000 u 

36.0000 J 
2.6000 U 
5.1000 u 
5.1000 u 
5.1000 U 
5.1000 U 

510.0000 u 
2.6000 U 

11.0000 
510.0000 U 
510.0000 u 
510.0000 U 
510.0000 u 
510.0000 u 

1390.0000 
510.0000 U 

20.6000 
44000.0000 U 

176.0000 U 
51.2000 

0.4700 J 
26.0000 U 

510.0000 u 
510.0000 u 
510.0000 U 

5.4000 J 
510.0000 u 

1300.0000 UJ 
510.0000 u 
510.0000 U 
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Seleniun 
silver 
Sodiun 
Thalliun 
Toxaphene 
Vanadiun 
Zinc 
alpha-BHC 
alpha-thlordane 
beta-BHC 
bis(2-ChloroethoxyMeethane 
bis(2-Chloroethyl)ether 
bis(2-Ethylhexyl)phthaLate 
de1 ta-BHC 
gamma-BHC (Lindane) 
gamna-ChLordane 

08SO4500 
L Antimony 
L Cobalt 
L Potassium 
L delta-BHC 

low: 3/4 hi: 91/103 

H 1,2,4-Trichlorobentebe 
H 1,2-Dichlorobenzene 
H 1,3-Dichlorobenzene 
H 1,4-Dichlorobenrene 
H 2,2’-oxybis(l-Chloropropane) 
H 2,4,5-Trichlorophenol 
H 2,4,6-Trichlorophenol 
H 2,4-Dichlorophenot 
H 2,4-Dimethylphenol 
H 2,4-Dinitrophenol 
H 2,4-Dinitrotoluene 

i H 2,6-Dinitrotoluene 
H 2-Chloronaphthalene 
H 2-Chlorophenol 
H 2-Methylnaphthalene 
H 2-Methylphenol 
H t-Nitroanitine 
H 2-Nitrophenot 
H 3,3’-Dichlorobenridine 
H 3-Nitroanitine 
H 4,4’-DDD 
H 4,6-Dinitro-2-methylphenol 
H 4-Bronmphenyl-phenylether 
H 4-Chloro-3-methylphenol 
H 4-Chloroaniline 
H 4-Chlorophenyl-phenylether 
H l-Methylphenol 
H 4-Nitroaniline 
H 4-Nitrophenol 
H Acenaphthene 
H Acenaphthytene 
H Aldrin 
H Anthracene 
H Aroclor-1016 
H Aroctor-1221 
H Aroclor-1232 
H Aroclor-1242 
H Aroclor-1248 
H Aroclor-1254 
H Aroclor-1260 
H Arsenic 
H Bariun 
H Benzo(a)anthracene 
H Benzo(alpyrene 
H Benro(b)fluoranthene 
H Benzo(g,h,i)peryleRe’ 
H Benzo(k)fluoranthene 
H BerylLiun 
H Butytbenzylphthalate 
H Cackaiun 

1.3000 u 
1.1000 J 

187.0000 U 
1.4000 u 

260.0000 u 
4.9000 J 

162.0000 J 
2.6000 U 

280.0000 D 
2.6000 u 

510.0000 u 
510.0000 u 
510.0000 U 

2.4000 J 
2.6000 u 

180.0000 D 

0.8200 U 
0.2000 u 

41.2000 U 
0.3700 J 

470.0000 u 

470.0000 u 

470.0000 u 

470.0000 u 

470.0000 u 

12OO.ODOO U 
470.0000 u 
470.0000 v 

470.0000 u 

1200.0000 u 

470.0000 u 

470.0000 u 

470.0000 u 

470.0000 u 

470.0000 u 

470.0000 u 

1200.0000 u 

470.0000 u 

470.0000 UJ 
12OO.OOOD UJ 

4.7000 u 

1200.0000 u 

470.0000 u 

470.0000 u 

470.0000 u 

470.0000 u 

470.0000 u 

1200.0000 u 

1200.0000 UJ 
470.0000 u 

470.0000 u 

2.4000 U 
470.0000 u / 

47.0000 u 

96.0000 U 
47.0000 u 

47.0000 u 

47.ODDO U 
47.0000 u 
47.0000 u 

11.6000 
8.6000 J 

470.0000 u 

470.0000 u 

470.0000 u 

470.0000 u 

470.0000 u 

0.0800 U 
470.0000 u 

1.6000 
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H Carbazole 
H Chrcmiua 
H Chrysene 
H Copper 
H Di-n-butylphthalate 
H Di-n-octylphthalete 
H Dibenz(a,h)anthracene 
H Dibenzofuran 
H Dieldrin 
H Diethylphthalate 
H Dimethylphthalate 
H Endosulfan t 
H Endosulfan II 
H Endosulfan sulfate 
H Endrin 
H Endrin aldehyde 
H Endrin ketone 
H Fluoranthene 
H Fluorene 
H geptachlor 
H Heptachlor epoxide 
H Hexachlorobenrene 
H Hexachlorobutadiene 
H Hexachlorocyclopentadiene . 
H Hexachloroethane 
H Tndeno(l,2,3-cdjpyrene 
H Iron 
H lsophorone 
H Lead 
H Manganese 
H Mercury 
H Methoxychlor 
H N-Bitroso-di-n-propylamine 
H N-Nitrosodiphenytamine (1) 
H Naphthalene 
H Nitrobenzene 
H PentachIorophenoL 
H Phenanthrene 
H Phenol 
H Pyrene 
H Selenium 
H Silver 
H Sodiun 
H Thallium 
H loxaphene 
H Zinc 
H alpha-BHC 
H beta-BHC 
H bis(2-Chloroethoxy)mthane 
H bis(2-Chloroethyl)ether 
H bis(2-Ethylhexyl)phthalate 
H gaseva-BHC (Lindane) 
H gamM-Chlordane 

08s04600 Lou: 216 hi: 81193 
L Antimony 

Cadmiun 
Cobalt 
Endosul fan I 
alpha-Chlordane 
gamna-Chlordane 

1,2,4-Trichlorobenzene 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
2,2’-oxybis(l-Chloropropane) 
2,4,STrich\orophenol 
2,4,6-Trichlorophtil 

H 2,4-Dichlorophenol 
H 2,4-Dimethylphenol 
H 2,4-Dinitrophenot 
H 2,4-OinitrototUefW 

470.0000 u 
21.5000 J 

470.0000 u .’ 
18.5000 

470.0000 UJ 
4M.0000 u 
470.0000 u 
470.0000 u 

4.7000 u 
470.0000 u 
470.P000 u 

2.4000 U 
4.7000 u 
4.7000 u 
4.7000 u 
4.7000 u 
4.7000 u 

470.0000 u 
470.0000 u 

2.4000 U 
2.4bOO U 

470.0000 u 
470.0000 u 
470.0000 u 
470.0000 u 
470.0000 u 

1140.0000 
47o.oDoo u 

40.7060 
24 .&OOO 

0.6400 J 
24.0000 U 

47o.pooo u 
47O.ODOO u 
470.0000 u 
470.0000 u 

12OO.DOOO UJ 
470.0000 u 
470.0000 u 
47O.ODOO u 

1.2000 u 
2.2000 J 

254.DOOO U 
1.4000 u 

240.0000 U 
325.0000 J 

2.4060 U 
2.4DOO U 

47O.DOOO u 
470.0000 u 
470.0000 u 

2.4bOO U 
3.6600 

0.7000 U 
0.0700 u 
0.4000 J 
0.5000 J 
0.3900 J 
0.1600 J 

400.0000 u 
400.0000 u 
400.0000 u 
400.0000 u 
400.0000 u 

1000.0000 u 
40D.0000 u 
400.0000 u 
4b0.0000 u 

1000.0000 u 
400.0000 u 

C-4-226 



H 2,6-Dinitrotoluene 
H 2-ChloronaphthaLene 
H 2-Chlorophenol 
H 2-Methylnaphthalene 
H 2-Methylphenol 
H 2-Witroaniiine 
H 2-Nitrophenol 
H 3,3’-Dichlorobenzidine 
H 3-Nittoaniline 
H 4,4’-DOD 
H 4,4’-DDE 
H 4,4’-DOT 
H 4,6-Dinitro-2-methylphenol 
H 4-Bromophenyl-phenylether 
H 4-Chloro-3-methylphwt 
H 4-Chloroaniline 
H 4-Chlorophenyl-phenylether 
H 
H 
H 
H 
H 

-H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H i 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 

L-Methylphenol 
L-Nitroanitine 
4-Nitrophenot 
Acenaphthene 
Acenaphthylene 
Aldrin 
Anthracene 
Arsenic 
Barium 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g,h,i)perylene 
Benzo(k)fluoranthene 
Berylliun 
Butylbenzylphthalate 
Calciun 
Carbarole 
Chromiun 
Chrysene 
Copper 
Di-n-octylphthalate 
Dibenz(a,h)anthracene 
Dibenzofuran 
biethylphthalate 
Dimethylphthalate 
En&in 
Fluoranthene 
F luorene 
Heptachlor 
Heptachlor epoxide 
Hexachtorobenzene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Tndeno(l,2,3-cdjpyrene 
Iron 
I sophorone 
t4agnes i un 
Manganese 
Mercury 
hethoxychlor 
N-Ni troso-di -n-propytamine 
N-Nitrosodiphenylamine (1) 
Naphthalene 
Nitrobenzene 
Pentachlorophenol 
Phenanthrene 
Phenol 
Potassium 
Pyrene 
Selenium 
Si Lver 
Sodiun 
Thalliun 
Toxaphene 

400.0000 u 
400.0000 u 
400.0000 u 
400.0000 u 

1000.0000 u 
400.0000 u 
4OO.OOOD UJ 

1000.0000 UJ 
f50.0000 J 
17O.DOOO D 
49.0000 

lOOD.OOOD U 
400.0000 u 
400.0000 u 
400.0000 u 
400.0000 u 
400.0000 u 

1000.0000 u 
1000.0000 UJ 
400.0000 u 
400.0000 U 

2.0000 u 
400.0000 u 

14.6000 
12.3000 J 

400.0000 u 
400.0000 u 
400.0000 u 
400.0000 u 
400.0000 u 

0.1400 u 
400.0000 u 

30900.0000 
400.0000 u 

11.0000 J 
400.0000 u 

5.6000 U 
400.0000 u 
400.0000 u 
400.0000 u 
400.0000 u 
400.0000 u 

5.2000 J 
400.0000 u 
400.0000 u 

2.0000 u 
2.0000 u 

4OO.OODO U 
400.0000 u 
400.0000 u 
400.0000 u 
400.0000 u 
909.0000 
400.0000 u 
351.0000 u 

89.8000 
0.1000 UJ 

20.0000 u 
400.0000 u 
400.0000 u 
400.0000 u 
400.0000 u 

lDOO.OOOD UJ 
400.0000 U 
400.0000 u 
133.0000 u 
400.0000 u 

1.1000 u 
0.6200 J 

222.0000 u 
1.2000 u 

200.0000 u 
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H Vanadiun 
H Zinc 
H alpha-BHC 
H beta-BHC 
H bis(2-Chloroethoxy)rthane 
H bis(t-Chloroethyl)ether 
H bis(2-EthylhexyOphthalate 
H delta-BHC 
H gama-BHC (LindaI'@ 

08504700 
L Antimony 
L Cadmiun 

Lou: 2/2 hi: 97/109 

H 1,2,4-Trichlorobebrene 
H 1,2-Dichlorobebzene 
H 1,3-Oichlorobenzene 
H 1,4-Dichlorobemene 
H 2,2'-oxybis(l-Chloropropane) 
H 2,4,5-Trichlorophenol 
H 2,4,6-Trichlorophebol 
H 2,4-Dichloroghenol 
H 2,4-Dimethylphenol 
H 2,4-Dinitrophenol 
H 2,4-Dinitrotoluene 
H 2,&Dinitrotoluene 
H 2-Chloronaphthalene 
H 2Chloroohenol 
H 2-Methylnaphthalene 
H 2-MethylphenoL 
H 2-Nitroanitine 

5.2000 J 
15.2000 U 

2.0000 u .f--? 
2.DDOO U 

400.0000 u 
400.0000 U 
400.0000 u 

2.0000 u 
2.0000 u 

2.5000 U 
0.2600 U 

1500.0000 u 
1500.0000 u 
1500.0000 u 
1500.0000 u 
1500.0000 u 
3800.0000 U 
1500.000d u 
1500.0000 u 
1500.0000 u 
3800.0~00 U 
1500.0000 u 
1500.0000 u 
1500.0d00 u 
lSOO.ODOO U 
1500.0000 u 
15DO.0000 U 
3800.0000 U 
1500.0000 u 
1500.0000 UJ 
3800.0000 UJ 

15.0000 u 
15.0000 U 

38OO.pOOO U 
1500.0000 u 

H 2-Nitrophenol 
H 3,3'-Dichlorobenzidine 
H 3-Nitroaniline 
H 4,4'-DDD 
H 4,4'-DDE 
H 4,6-Dinitro-2-methylphenoL 
H 4-Bromophenyl-phenylether 
H 4-chloro-3-methylphenol 
H 4-Chloroaniline 
H 4-Chlorophenyl-phenylether 
H 4-Methylphenol 
H 4-Nitroaniline 
H 4-NitrophenoL 
H Acenaphthene 
H Acenaphthylene 
H Aldrin 
H Anthracene 
H Aroclor-1016 
H Aroclor-1221 
H Aroclor-1232 
H Aroclor-1242 
H Aroclor-1248 
H Aroclor-1254 
H Aroclor-1260 
H Arsenic 
H Bariun 
H Benzo(a)anthracene 
H Benzo(a)pyrene 
H Benzo(b)fluoranthene 
H Benzo(g,h,i)perylene 
H Benzo(k)fluoranthene 
H Berylliun 
H Butylbenzylphthalate 
H Calciun 
H Carbazole 
H Chrcnniun 
H Chrysene 
HCopper 
H Di-n-butylphthalate 
H Di-n-octylphthalate 
H Dibent(a,h)anthracene 
H Dibenzofuran 

1500.0000 u 
1500.0000 u 
1500.0000 u 
1500.0000 u 
3800.0000 U 
3800.0000 UJ 
1500.0000 u 
15DO.dOOO U 

7.7000 u 
150O.OODO U 

150.0000 u 
300.0000 U 
150.0000 u 
150.0000 u 
150.0000 u 
150.0000 u 
150.0000 u 

8.2000 J 
24.7000 J 

15OO.OODO U 
1500.0000 u 
1500.0000 u 
15oo.t)ooo u 
lSOO.OODO U 

0.2700 U 
l!jDO.DOOO U 

38000.0000 
lSOO.OODO U 

7.0000 J 
lSOO.DOOD U 

16.8000 J 
1500.0000 UJ 
1500.0000 u 
is00.0000 u 

l5p~.oooo u 

c-4-228 



H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 

Dieldrin 
DiethylphthaLate 
Dimcthylphthatate 
Endosulfan I 
Endosulfan II 
Endosulfan sulfate 
Endrin 
Endrin aldehyde 
Endrin ketone 
Fluoranthene 
Fluorene 
Beptachlor 
Heptachlor epoxide 
Hexachlorobent~ 
Hexachlorokrtadie 
Hexachlorocyclopentadiene 

H Methoxvchlor 

Hexachloroethake 
Meno(l,2,3-cd)pyrene 
Iron 
lsophorone 
Lead 
Magnesium 
Manganese 
Mercury 

H N-Nit&o-di-n-propyLamine 
H N-NitrosodiphenyLamine (1) 
H Naphthalene 
H Nickel 
H Nitrobenzene 
H Pentachlorophenol 
H Phenanthrene 
H Phenol 
H Potassiun 
H Pyrene 
H Seleniun 
H Silver 
H Sodiun 
H Thalliun 
H Toxaphene 
H Vanadium 
H Zinc 
H alpha-BHC 
H beta-BHC 
H bis(Z-ChloroethoxyMethane 
H bis(2-Chtoroethyl)ether 
H bis(2-Ethylhexyl)phthaLate 
H delta-BHC 
H gamma-BHC (Lindane) 
H garmna-Chlordane 

D8sO4800 Lou: l/14 hi: 81/98 
L Aldrin 
L Antimony 
L Benzo(a)anthracene 
L Benzo(a)pyrene 
L Benzo(b)fluoranthene 
L Benzo(g,h,iIperylene 
L Benzo(k)fluoranthene 
L Chrysene 
L Endrin aldehyde 
L Fluoranthene 
L Beptachlor epoxide 
L Tndeno(l,2,3-cdlpyrene 
L Pyrene 
L bis(2-EthylhexyOphthalate 

H 1,2,4-Trichlorobenzene 
H 1,2-Dichlorobenzene' 
H 1,3-Dichlorobenzene 
H 1,4-Dichlorobenzene 
H 2,2'-oxybis(l-Chloropropane) 
H 2,4,5-Trichlorophenol 

15.0000 u 
15.0000 u 
15.0000 u 
15.0000 u 

1500.0000 u 
1500.0000 u 

7.7000 u 
7.7000 u 

1500.0000 u' 
1500.0000 u 
1500.0000 u 
1500.0000 u 
1500.0000 u 
1170.0000 
1500.0000 u 

163.0000 
919.0000 u 

33.2000 
0.5100 J 

77.0000 U 
1500.0000 u 
1500.0000 u 
1500.0000 u 

4.3000 J 
1500.0000 u 
3800.0000 UJ 
1500.0000 u 
1500.0000 u 
366.0000 u 

1500.0000 u 
4.5000 
0.7000 u 

1390.0000 u 
4.4000 u 

770.0000 u 
4.8000 J 

44.9000 u 
7.7000 U 
7.7000 u 

1500.0000 u 
1500.0000 u 
1500.0000 u 

7.7000 u 
7.7000 u 
7.7000 u 

0.5100 J 
0.7500 u 

63.0000 J 
~.OOOO J 

180.0000 J 
40.0000 J 

19D.ODOO J 
100.0000 J 

0.6800 J 
120.0000 J 

1.4000 J 
58.0000 J 

140.0000 J 
150.0000 J 

440.0000 u 
440.0000 u 
440.0000 U 
440.0000 u 
440.0000 U 

1100.0000 u 
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H 2,4,6-Trichlorophenol 
H 2,4-Dichlorophenot 
H 2,4-Dimethylphencl 
H 2,4-Dinitrophenot 
H 2,4-Dinitrotoluene 
H 2,6-Dinitrotoluene 
H 2-Chloronaphthalene 
H 2-Chlorophenol 
H 2-Methylnaphthalene 
H 2-Methylphenol 
H 2-Nitroaniline 
H 2-Nitrophenol 
H 3,3fi-Dichlorobenzidine 
H 3-Nitroani~ine 
H 4,4’-DDD 
H 4,4’-DDT 
H 4,6-Dinitro-2-methylpheno~ 
H 4-Bromophenyl-phenylether 
H 4-Chloro-3-methylphenol 
H L-Chloroaniline 
H 4-Chlorophenyl-phenytether 
H 4-Methylphenol 
H 4-Nitroanitine 
H 4-Nitrophenol 
H Acenaphthene 
H Acenaphthylene 
H Anthracene 
H Aroclor-1016 
H Aroclor-1221 
H Aroclor-1232 
H Aroclor-1242 
H Aroclor-1248 
H Aroclor-1254 
H Aroclor-1260 
H Arsenic 
H Eariun 
H Beryllim 
H Butylbenrylphthalate 
H Cadniun 
H Catcim 
H Carbazole 
H Chromium 
H Comer 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 

Di-n-butylphthatate 
Di-n-octy\phthaLate 
Dibenz(a,h)anthracene 
Dibenrofuran 
Dieldrin 
Diethylphthalate 
Dimethylphthalate 
Endosul fan I 
Endosulfan 1 I 
Endosulfan sulfate 
Endrin 
Endrin ketone 
F luorene 
Heptachlor 
Hexachlorobenzene 

H HexachIorobutaddiene 
H HexachIorocyclopentadiene 
H Hexachloroethane 
H Iron 
H lsophorone 
H Lead 
H Magnesiun 
H Manganese 
H Mercury 
H Methoxychlor 
H N-Nitroso-di-n-propyiamine 
H N-Nitrosodiphenylamine (1) 
H Naphthalene 
H Nickel 
H Nitrobenrene 

44o.oqoo u 
110b.0000 u 

4.4000 u 
28.0000 

1100.0000 u 
440.0000 u 
440.0000 u 
440.0000 u 
440.0000 u 
440.0000 u 

1100.0000 u 
llOO.ODDD u 

440.0000 u * 
440.0000 u 
440.0000 u 

44.0000 u 
90.0000 u 
44.9000 u 
44.0000 u 
44.0000 u 
4i.ObOO u 
44.0000 u 
65.6000 
19.5000 J 

0.1300 u ;f---~ 
440.0000 u 

1.9000 
35400.0000 

440..0000 u 
20.3000 J 
43.7000 

440.0000 u 
440.0000 u 
44d.0000 u 
440.0000 u 

,4.4000 u 
440.0000 u 
440.0000 u 

2.3000 U 
4.4000 u 
4.4000 u 
4.4000 u 
4.4000 u 

440.0000 u 
2.3000 U 

440.0000 u 
44p.oooo u 
440.0000 u 
440.0000 u 

3090.0000 
440.0000 u 

72.8000 
666.0000 u 
131.0000 

0.2000 UJ 
23.0000 u 

440.0000 UJ 
440.0000 u 
440.0000 u :--“I, 

4.4000 J 
440.0000 u 

44O.ODDD U 
440.0000 u 
440.0000 u .fl--+t 

1100.0000 u 
440.0000 u 
440.0000 u 
44010000 u 
440.0000 u 
44O.DDDO 0 
440.0000 u 

1100.0000 u 
440.0000 u 
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H Pentechlorophenot 
H Phenanthrene 
H Phenol 
H Potassiun 
H Selenium 
H Silver 
H Sodiun 
H Thallim 
H Toxaphene 
H Vanadium 
H Zinc 
H alpha-BHC 
H alpha-Chlordane 
H beta-BHC 
H bis(Z-Chloroethory)methane 
H bis(2Xhloroethyl)ether 
H delta-BHC 
H gama-BHC (LindaIIe) 
H gamma-Chlordane 

08804900 Lou: 3/13 hi: 80/95 
Antimony 
Benro(a)anthracene 
Benro(a)pyrene 
Benzo(b)fLuoranthene 
Benro(k)fluoranthene 
Chrysene 
Cobalt 
EndosuLfan I 
Endrin aldehyde 
Fluoranthene 
Potassium 
Pyrene 
bis(2-Ethylhexyljphthalate 

1,2,4-Trichtorobenzene 
1,2-Dichlorobenrene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
2,2!-oxybis(l-Chloropropane) 
2,4,5-Trichlorophenol 

H 2,4,6-Trichlorophenol 
H 2,4-Dichlorophenol 
H 2,4-Dimethylphenol 
H 2,4-DinitrophenoL 
H 2,4-Dinitrotoluene 
H 2,6-Dinitrotoluene 
H 2-Chloronaphthalene 
H 2-Chlorophenol 
H 2-Bethylnaphthalene 
H 2-Methylphenol 
H 2-Nitroaniline 
H 2-Nitrophenol 
H 3,3’-Dichlorobenzidine 
H 3-Nitroaniline 
H 4,4’-DDD 
H 4,4’-DDE 
H 4,4’-DOT 
H 4,6-Dinitro-2-methylphenol 
H 4-Bromphenyl-phenylether 
H 4-Chloro-3-methylphenol 
H 4-Chloroaniline 
H 4-Chlorophenyl-phenylether 
H 4-Methylphenol 
H L-Nitroaniline 
H 4-Nitrophenol 
H Acenaphthene 
H Acenahthylene 
H Aldrin 
H Anthiacene 
H Aroclor-1016 
H Aroclor-1221 
H Aroctor-1232 

.i’i ‘1 A ‘Xi v#& ‘qy ‘, 
.‘. j”,. *, ‘7;‘ i” ‘< ,* i. ‘2, i 

, +.“, J.‘., :., “’ * .,.x: _ ,‘i,*,; ,: ,,; .s 
.;i. 

/ .%, ‘. .~_ ‘: , I ..& ,;~>&;&g C,” .~:i .$,~~;~..;‘17” i IT L, ..$^i-, +jc, 3@..*:; e:c: . 
1100.b000 'u 

440.0000 u 
440.0000 u 
175.0000 u 

1.4000 
2.5000 J 

243.0000 U 
1.3000 u 

230.0000 u 
4.4000 J 

296.0000 J 
2.3000 U 

50.0000 D 
2.3000 U 

440.0000 u 
440.0000 u 

2.3000 U 
2.3000 U 

51.0000 D 

0.7300 u 
37.0000 J 
36.0000 J 
88.0000 J 
89.0000 J 
45.0000 J 

0.1800 U 
0.5800 J 
1.4000 J 

59.0000 J 
48.2000 U 
71.0000 J 
38.0000 J 

430.0000 u 
430.0000 u 
430.0000 u 
430.0000 u 
430.0000 u 

1100.0000 u 
430.0000 u 
430.0000 u 
430.0000 u 

1100.0000 u 
430.0000 U 
430.0000 u 
430.0000 u 
430.0000 u 
430.0000 u 
430.0000 u 

1100.0000 u 
430.0000 u 
430.0000 U 

1100.0000 u 
36.0000 J 
96.0000 D 
27.0000 J 

1t00.0000 u 
430.0000 u 
430.0000 u 
430.0000 u 
430.0000 U 
430.0000 u 

1100.0000 u 
1100.0000 u 
430.0000 u 
430.0000 u 

2.2000 u 
430.0000 u 

43.0000 u 
88.0000 U 
43.0000 u 
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H Aroclor-1242 
H Aroclor-1248 
H ArocLor-1254 
H Aroclor-1260 
H Arsenic 
H Bariun 
H Benro(g,h,iMerYLene 
H Butylbenzylphthalate 
H Cachbi un 
H Carbazole 
H Chrmi m 
H copper 
H Di-n-tutylphthalate 
H Di-n-octylphthalate 
H Dibenz(a,h)anthraceW 
H Dibenzofuran 
H Dieldrin 
H Diethylphthalate 
H Dimethylphthalate 
H Endosul fan I I 
H Endosutfan sulfate 
H Endrin 
H Fluorene 
H Heptachlor 
H Heptachlor epoxide 
H Hexachlorobentene 
H Hexachtorobutadiene 
H Hexachtorocyclopentadiene 
H Hexachloroethane 
H Indeno(l,2,3-cdjpyrene 
H I sophorone 
H Lead 
H WCPP 
H Manganese 
H Mercury 
H Methoxychlor 
H N-Nitroso-di-n-propylamine 
H N-Nitrosodiphenytamine Cl) 
H Naphthatene 
H Nitrobenzene 
H PentachLorophenol 
H Phenanthrene 
H Phenol 
H SeLeniun 
H Silver 
H SOdilJll 
H Thalliun 
H Toxaphene 
H Zinc 
H alpha-EHC 
H alpha-Chlordane 
H beta-BHC 
H bis(2-ChloroethoxyMmthane 
H bis(2-Chloroethyl)ether 
H delta-BHC 
H gamma-BHC (Lindane) 
H gamna-Chlofdane 

08SCJ5DOO low: 3/S hi: 941102 
L Antimony 
L Cacfniun 
L Cobalt 
L Heptachlor epoxide 
L Silver 

H 1,2,4-Trichlorobenzene 
H 1,2-Dichlorobenzene 
H T,3-Dithlorobenzene 
H 1,4-Dichlorobenzene' 
H 2,2'-oxybisfl-Chloropropane) 
H 2,4,5-Trichlorophenol 
H 2,4,6-Trichlorophenol 
H 2,4-Dichlorophenol 

43.DODO U 
43.0000 u 43.0000 u r-x& 

43.0000 u 
14.6000 
9.3000 J 

430.0000 U 
43D.OOOD U 

1.2000 J 
430.0000 u 

13.5DOO J 
11.0000 

430.0000 u 
430.0000 u 
430.0000 u 
430.0000 u 

4.3000 u 
430.0000 u 
430.0000 u 

4.3poo u 
4.3000 u 
4.3000 u 

430.0000 u 
2.2000 u 
2.2000 u 

430.0000 u 
430.0000 u 
430.0000 U 
430.0000 u 
430.0000 u 
43O.DDOO U 

21.5080 
99000.0000 J 

48.4000 
0.3600 J 

22.0000 u 
430.0000 UJ .?A 
430,0000 u 
430.0000 u 
430.0000 u 

1100.0000 u 
430.0000 u 
430.0000 u 
-'1.1000 u 

7.8000 
259.0000 U 

'1.3000 u 
220.0000 u 

34.1000 u 
2.2000 u 

12.0000 
2.2000 u 

430.0000 u 
430.0000 u 

2.2000 u 
2.2000 U 

13.0000 

0.6800 u 
0.1400 u 
0.1700 u 
0.5400 J 
0.3900 J 

43o.oooo‘u 
430.0000 u 
430.0000 u 
430.0000 u 
430.0000 u 

1100.0000 u 
430.0000 u 
430.0000 u 
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H 2,4-Dimethylphenol 
H 2,4-Dinitrophmol 
H 2,4-Dinitrototuene 
H 2,6-Dinitrotoluene 
H 2-Chloronaphthalene 
H 2-Chlorophenol 
H 2-Methylnaphthalene 
H 2-Methylphenol 
H 2-Nitroaniline 
H 2-Nitrophenol 
H 3,3'-Dichlorobenzidine 
H 3-Nitroaniline 
H 4,4'-DDD 
H 4,6-Dinitro-2-methylphenol 
H 4-Bmmophenyl-phenylether 
H 4-Chloro-3-methylphenol 
H 4-Chloroaniline 
H 4-Chlorophenyl-phenylether 
H 4-Methylphenol 
H 4-Nitroanitine 
H 4-Nitrophenol 
H Acenaphthene 
H Acenaphthylene 
H Aldrin 
H Anthracene 
H Aroclor-1016 
H Aroclor-1221 
H Aroclor-1232 
H Aroclor-1242 
H Aroclor-1248 
H Aroclor-1284 
H Aroclor-1260 
H Arsenic 
H Bariun 
H Benzo(a)anthracene r ’ 
H Benzo(a)pyrene 
H Benzo(b)fluoranthene 
H Bento(g,h,i)perYlene 
H Benzo(k)fluoranthene 
H Berylliun 
H Butylbenzylphthalate 
H Calcium 
H Carbazole 
H Chromiun 
H Chrysene 
H Copper 
H Di-n-butylphthalate 
H Di-n-octylphthalate 
H Dibenz(a,h)anthracene 
H Dibenzofuran 
H Dieldrin 
H Diethylphthalate 
H Dimethylphthalate 
H Endosulfan I 
H Endosutfan I1 
Ii 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 

Endosulfan Sulfate 
En&in 
Endrin aldehyde 
En&in ketone 
Fluoranthene 
Ftuorene 
Heptachlor 
Hexachlorobenzene 
HexachLorobutadiene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Indeno(l,2,3-cdjpyrene 
Isophorone 
Wagnesiun 
Manganese 
Mercury 

H Methoxychlor 
H N-Nitroso-di-n-propylamine 

1100.0000 UJ 
430.0000 u 
430.0000 u 
430.0000 u 
430.0000 u 
430.0000 u 
430.0000 u 

1100.0000 u 
430.0000 u 
430.0000 u 

1100.0000 UJ 
8.6000 U 

1100.0000 u 
430.0000 u 
430.0000 u 
430.0000 UJ 
430.0000 u 
43o;oooo u 

1100.0000 u 
1100.0000 u 
430.0000 u 
430.0000 u 

4.4000 u 
430.0000 u 

86.0000 u 
170.0000 u 

86.0000 u 
86.0000 u 
86.0000 u 
86.0000 u 
86.0000 u 

4.0000 
8.7000 J 

430.0000 u 
430.0000 u 
430.0000 u 
430.0000 u 
430.0000 u 

0.0600 U 
430.0000 u 

50400.0000 
430.0000 u 

14.7000 J 
430.0000 u 

16.9000 
430.0000 u 
430.0000 u 
430.0000 u 
430.0000 u 

8.6000 u 
430.0000 u 
430.0000 u 

4.4000 u 
8.6000 u 
8.6000 u 
8.6000 u 
8.6000 u 
8.6000 u 

430.0000 u 
430.0000 u 

4.4000 u 
430.0000 u 
430.0000 u 
430.0000 u 
430.0000 u 
430.0000 u 
430.0000 u 
485.0000 U 

41.6000 
0.0900 UJ 

44.0000 u 
430.0000 UJ 
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H W-Nitrosodiphenytemine (1) 
H Naphthalene 
H Nitrobenzene 
H PentachloropheooL 
H Phenanthrene 
h Phenol 
H Pyrene 
H Selenius 
H Sodiun 
H Thalliua 
H Toxaphene 
ii Zinc 
H alpha-BHC 
H alpha-ChlordaW 
H beta-BHC 
H bis(2-ChloroethoxyMaethane 
H bis(2-ChloroethylIether 
H bis(2-EthylhexyL)phthalate 
H de1 ta-BHC 
H gamna-BHC (Lindane) 
H gamaa-Chlordane 

OBSOS 100 
L Antimony 
L Ca&iun 
L Cobalt 
L Nickel 
L Silver 

Lou: 515 hi: 94/102 

H 1,2,4-Trichlorobenzene 
H 1,2-Dichlorobenzene 
H 1,3-Dichlorobenzene 
H 1,4-Dichlorobenrene 
H 2,2’-oxybis(l-Chloropropane) 
H 2,4,5-Trichlorophenol 
H 2,4,6-Trichlorophenol 
H 2,4-DichlorophenoL 
H 2,4-Dimethylphenol 
H 2,4-Dinitrophenol 
H 2,4-Dinitrototuene 
H 2,6-Dinitrotoluene 
H 2-Chloronaphthalene 
H 2-Chlorophenol 
H 2-nethylnaphthalene 
H 2-Methylphenol 
H 2-Nitroaniline 
H 2-Nitrophenol 
H 3,3’-Dichlorobenzidine 
H 3-Nitroaniline 
H 4,4’-ODD 
H 4,6-Dinitro-2-methylphenoL 
H 4-Brmophenyi-phenylether 
H 4-Chloro-3-methylphenol 
H 4-Chloroaniline 
H 4-Chlorophenyl-phenyiether 
H 4-Methylphenol 
H 4-Nitroaniline 
Ii 4-Nitrophenol 
H Acenaphthene 
H Acenaphthylene 
H Aldrin 
H Anthracene 
H Aroclor-1016 
H Aroclor-1221 
H Aroclor-1232 
H Aroclor-1242 
H Aroclor-1248 
H Aroclor-1254 
H Aroclor-1260 
H Arsenic 
H Benzo(a)anthracene 
H Benzo(a)pyrene 
H Benzo(b)fluoranthene 

430.0000 u 
430.0000 u 
430.0000 u 

1100.0000 UJ 
430.0000 u 
430.0000 UJ 
430.0000 u 

~1.0000 u 
222.0000 u 

1.2000 u 
440.0000 u 

87.0000 U 
4.4000 u 

100.0000 0 
4.4000 u 

430.0000 u 
430.0000 u 
430.0000 u 

4.4000 u 
4.4000 u 

10~.0000 0 
,’ 

0.7400 u 
0.0800 u 
0.1800 U 
1.0000 u 
0.2000 u 

420.0000 U 
420.0000 U 
420.0000 U 
420.0000 U 
420.0000 U 

1100.0000 u 
420.6000 U 
420.0000 U 
420.0000 U 

1100.0000 UJ 
420.0000 U 
420.0000 U 
420.0000 U 
420.0000 U 
420.0000 U 
420.0000 U 

1100.0000 u 
420.0000 U 
420.0000 U 

1100.0000 UJ 
4.2000 U 

1100.p000 u 
420.0000 u 
42p.0000 U 
420.0000 UJ 
420.0000 U 
420.0000 U 

1100.0000 u 
1100.0000 u 
420.0000 U 
420.0000 U 

2.2000 u 
420.0000 u 

42.0000 U 
86.0000 u 
42:'oooo u 
42.0000 U 
42.0000 U 
42.0000 U 
42.0000 U 

3.4000 
420.0000 U 
420.0000 U 
420.0000 U 
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H Benzo(g,h,i)perylene 
H Benzo(k)fLuoranthene 
H Beryltiun 
H Butylbentylphthalate 
H Calciun 
H Carbatote 
Ii Chromiun 
H Chrysene 
H copper 
H Di-n-octylphthelate 
H Di&nz(a,h)anthracene 
H Dibenzofuran 
H Dieldrin 
H Diethylphthalate 
H Dimethylphthalate 
H Endosulfan I 
H Endosulfan 11 
H Endosulfan sulfate 
H Endrin 
H Endrin aldehyde 
H Endrin ketone 
H Fluoranthene 
H Fluorene 
H Heptachlor 
H Heptachlor epoxide 
H Hexachlorobenzene 
H Bexachlorobutadiene 
H Hexachlorocyclopentadiene 
H Hexachloroethane 
H Lndeno(l,2,3-cd)pyrene 
H lsophorone 
H Hagnesiun 
H Manganese 
H Mercury 
H Hethoxychlor 
H N-Nitroso-di-n-propylamine 
H N-Nitrosodiphenylamine (1) 
H Naphthalene 
H Nitrobenzene 
H Pentachlorophenol 
H Phenanthrene 
H Phenol 
H Pyrene 
H Selenim 
n Sodim 
H Thallium 
H Toxaphene 
H Vanadium 
H Zinc 
H alpha-BHC 
H alpha-Chlordane 
H beta-BHC 
H bis(2-Chloroethoxy)mthane 
H bis(2-Chloroethyl)ether 
H bis(2-Ethylhexyl)phthalate 
H delta-BHC 
H garaaa-BHC (Lindane) 
H gama-Chlordane 

08S05100D 
L Antimony 
L Cadniun 
L Cobalt 
L Dieldrin 
L Nickel 
L Silver 

Low: S/6 hi: 81/89 

H 1,2,4-Trichlorobenzene 
H 1,2-Dichlorobenze6 
H 1,3-Dichtorobenrene 
H 1,4-Dichlorobenzene 
H 2,2'-oxybis(I-Ch\oropropane) 
H 2,4,5-Trichlorophenol 

0.0600 U 
420.0000 U 

172000.0000 
420.0000 U 

6.8000 J 
420.0000 U 

6.4000 
420.0000 U 
420.0000 U 
420.0000 U 

4.2000 U 
420.0008 U 
420.0000 U 

2.2000 u 
4.2000 U 
4.2000 U 
4.2000 U 
4.2000 U 
4.2000 U 

420.0000 U 
42O.qOOO U 

2.2000 u 
2.2000 u 

420.0000 UJ 
420.0000 U 
420.0000 U 
420.0000 U 
420.0000 U 
420.0000 U 

1240.0000 U 
49.0000 

0.0800 UJ 
22.0000 u 

420.0000 UJ 
420.0000 U 
420.0000 u 
420.0000 U 

1100.0000 u 
420.0000 U 
420.0000 UJ 
420.0000 U 

1.1000 u 
274.0000 U 

1.3000 u 
220.0000 u 

3.6000 J 
35.2000 U 

2.2000 u 
11 .oooo 

2.2000 u 
420.0000 U 
420.0000 U 
420.0000 U 

2.2000 u 
2.2000 u 

11.0000 

0.7000 u 
0.0700 u 
0.1700 u 
0.6900 J 
1.2000 u 
0.1900 u 

400.0000 UJ 
400.0000 u 
400.0000 u 
400.0000 u 
400.0000 u 

1000.0000 u 

C-4-235 



H 2,4,6-Trichlorophenot 
H 2,4-Dichlorophenol 
H 2,4-Dimethytphenol 
H 2,4-Dinitropbenol 
H 2,4-Dinitrotoluene 
H 2,6-Dinitrotoluene 
H 2-Chtoronaphthalene 
H 2-Chlorophenol 
H 2-F!ethylnaphthaLene 
H 2-Methylphenol 
H 2-Nitroaniline 
H 2-Nitrophenol 
H 3,3’-Dichlorobenzidine 
Ii 3-Nitroaniline 
H 4,6-Dinitro-2-mathylphenol 
H 4-Bromophenyl-phenylether 
H 4-Chloro-3-methylphenol 
H 4-Chloroaniline 
H 4-Chlorophenyl-phenylether 
H 4-Methylphenol 
H 4-Nitroaniline 
H 4-Nitrophenol 
H Acenaphthene 
H Acenaphthylene 
H Aldrin 
H Anthracene 
H Aroclor-1221 

H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 

H Arsenic 
H Benzo(a)anthracene 

BenrofaIpyrene 
Benzo(b)fluoranthene 
Benzo(g,h,i@?rYlene 
Benzo(k)fluoranthene 
Beryllium 
Butylbenrylphthalate 
Calcium, 
Carbazole 
Chromiun 
Chrysene 
Copper 
Di-n-octylphthatate 
Dibenz(a,h)anthracene 
Dibenzofuran 
Diethylphthalate 
Dimethylphthalate 
Endosulfan I 
F luoranthene 
F luorene 
Heptachlor 
Heptachlor epoxide 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
ttexachlorwthane 
Tndeno(l,2,3-cdjpyrene 
1 sophorone 
Magnes i un 
Manganese 
Methoxychlor 
N-Nitroso-di-n-propylamine 
N-Nitrosodiphenylamine (1) 
Naphthalene 

H Nitrobenzene 
H Pentachlorophenol 
H Phenanthrene 
H Phenol 
H Potassiun 
H Pyrene 
H Seleniun 
H Sodiun 
H Thalliun 
H Toxaphene 
H Vanadiun 

400.0000 u 

400.0000 u 

400.0000 u 

1000.0000 UJ 
400.0000 u 

400.0000 u 

400.0000 u 

400.0000 u 

400.0000 u 

400.0000 u 

1000.0000 u 
400.0000 u 

400.0000 u 

lOOO.0000 UJ 
1000.0000 u 

400.0000 u 

400.0000 u 

400.0000 UJ 
400.0000 u 
400.0000 u 

1000.0000 u 
1000.0000 UJ 

400.0000 u 
400.0000 u 

2.1000 u 
400.0000 u 

82.0000 U 
2.4000 

400.0000 u 
400.0000 u 
400.0000 u 
400.0000 u 
400.0000 u 

0.0600 u 
400.0000 u 

114000.0000 J 
400.0000 UJ 

5.7000 
400.0000 u 

6.8000 
400.0000 u 
400.0000 u 
400.0000 u 
400.0000 u 
400.0000 u 

2.1000 u 
400.0000 u 
400.0000 u 

2.1000 u 
2.1000 u 

400.0000 u 
400.0000 u 
400.0000 u 
400.0000 u 
400.0000 u 
400.0000 u 
804.0000 U 

43.7000 
21.0000 u 

400.0000 u 
400.0000 u 
400.0000 u 
400.0000 u 

lOBO.0000 UJ 
400.0000 u 
400.0000 u 

82.5000 U 
400.0000 u 

1.1000 u 
211.0000 u 

1.2000 u 
210.0000 u 

3.4000 J 

C-4-236 
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Zinc 
alpha-BHC 
alpha-Chlordane 
beta-BBC 
bis(2-Chloroethoxy)mthane 
bis(2-Chloroethyl)ether 
bis(2-Ethylhexyl)phthaLate 
delta-BHC 
gamma-SHC (Lindane) 
gama-Chlordane 

08SO5200 low: S/16 hi: 71/76 
L Antimony 
L Benzo(a)anthracene 
L BenzoCa)pYrene 
L Benzo(b)fluoranthe* 
L Benro(g,h,i)perYLene 
L Benzo(k)fluoranthene 
L Cacbniun 
L Ch rysene 
L Cobalt 
L Endosulfan SUtfate 

L Fluoranthene 
L Indeno(l,2,3-cd)pyrem 
L Nickel 
L Potassiun 
L Pyrene 
L alpha-Chlordane 

H 
H 
H 

1,2,4-Trichlorobanzene 
1,2-Dichlorobenzene 
1,3-Dichlorobentene 
1,4-Dichlorobenzene 
2,2’-oxybis(l-Chloropropane) 
2,4,5-Trichlorophenol 
2,4,6-Trichlorophenol 
2,4-Dichlorophenol 
2,4-Dimethylphenol 
2,4-Dinitrophenol 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
2-Chloronaphthalene 
2-Chlorophenol 

H 2-Hethytnaphtnalene 
H 2-Methylphenol 
H 2-Nitroanitine 
H 2-Ni trophenot 
H 3,3’-Dichlorobenzidine 
H 3-Nitroaniline 
H 4,6-Dinitro-2-methylphenol 
H 4-6rcmcphenyL-phenylether 
H 4-Chloro-3-methylphenol 
H 4-Chloroaniline 
H 4-Chlorophenyl-phenylether 
H 4-Methylphenol 
H 4-Nitroanitine 
H 4-Ni trophenol 
H Acenaphthene 
H Acenaphthylene 
H Aldrin 
H Anthracene 
H Aroclor-1221 
H Arsenic 
H Beryllium 
H Butylbenzylphthalate 
H Calcim 
H Carbazole 
H Chromium 
H copper . 

H Di-n-octylphthalate 
H Dibenz(a;h)anthracene 
H Dibenrofuran 
H Diethylphthalate 

2.1000 U 
10.0000 

2.1000 u 
400.0000 u 
400.0000 UJ 
400.0000 u 

2.1000 u 
2.1000 u 

11.0000 

0.6800 u 

76.0000 J 
61.0000 J 

120.0000 J 
42.0000 J 

110.0000 J 
0.0700 u 

56.0000 J 
0.1600 U 
1.0000 J 

81.0000 J 
38.0000 J 

0.8200 U 
39.3000 u 
83.0000 J 

1 .OOOO J’ 

400.0000 UJ 
400.0000 u 
400.0000 u 
400.0000 u 
400.0000 u 

1000.0000 u 

400.0000 u 
400.0000 u 
400.0000 u 

1000.0000 UJ 
400.0000 u 
400.0000 u 
400.0000 u 
400.0000 u 
400.0000 u 
400.0000 u 

1000.0000 u 
400.0000 u 
400.0000 u 

1000.0000 UJ 
1000.0000 u 
400.0000 u 
400.0000 u 
400.0000 UJ 
400.0000 u 
400.0000 u 

1000.0000 UJ 
1000.0000 u 
400.0000 u 
400.0000 u 

2.1000 u 
400.0000 u 

82.0000 U 
1.8000 J 
0.0600 U 

400.0000 u 
37400.0000 J 

400.0000 UJ 
5.5000 
5.3000 J 

400.0000 u 
400.0000 u 
400.0000 u 
400.0000 u 
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H Dimethylphthalate 400.0000 u 

H Ehdosutfan f 
H F luorene 
H Heptachlor 
H Heptachlor epoxide 
H Hexachtorobenzene 
H Bexachlorobutadiene 
H Hexachlorocyclopentadiene 
H Hexachloroethane 
H lsophorone 
H Wagnes i un 
H Manganese 
H nethoxych 1 or 
H N-Nitroso-di-n-propytmine 
H N-Nitrosodiphenytaslim (1) 
H Naphthalene 
H Ni trobanzene 
H PentachlorophenoL 
H Phenanthrene 
H Phenol 
H Seleniun 
H Sodiun 
H Thalliun 
H Toxaphene 
H Zinc 
H alpha-BHC 
H beta-BHC 
H bis(Z-Chloroethoxy)mthane 
H bis(2-Chloroethyl)ether 
H bis(2-EthylhexylWhthalate 
H delta-BHC 
H gamma-BHC (Linda=) 

08SO5301 Lou: 5118 hi: 58/62 
Ant irony 
Benzo(a)pyrene 
Benzo(g,h,i)perylene 
Benzo(k)fluoranthene 
Cadmi m 
Chrysene 
Coba 1 t 

L Dibenz(a,h)anthracene 
Dietdrin 
tieptachlor 
Tndeno(l,2,3-cd)pyrene 
Wethoxychlor 
Nickei 
Phenanthrene 
Potassiun 
Silver 
bis(2-EthylhexylIphthalate 
gamma-Chlordane 

H 1,2,4-lrichlorobenzene 
H 1,2-Dichlorobentene 
H 1,3-Dichlorobenzene 
H 1,4-Dichlorobenzene 
H 2,2’-oxybis(l-Chloropropane) 
H 2,4,5-Trichlorophenol 
H 2,4,6-Trichlorophenol 
H 2,4-Dichlorophenol 
H 2,4-Dimethylphenol 
H 2,4-Dinitrophenol 
H 2,4-Dinitrotoluene 
H 2,6-Dinitrotoluene 
H 2-Chloronaphthalene 
H 2-Chlorophenol 
H 2-hethylnaphthalena. 
H 2-Methylphenol 
H 2-Nitroaniline 
H 2-Nitrophenol 
H 3.3’.Dichlorobenridine 
H 3-Nitroanitine 

2.1000 u 

400.0000 u 

2.1000 u 
2.1000 u 

400.0000 u 
400.0000 u 
400.0000 u 

4OD.ODOD u 

400.0000 u 

302.0000 U 
44.5000 
21.0000 u 

400.0000 u 

400.0000 u 

4oo.oopo u 

400.0000 u 

1000.0000 UJ 
400.0000 u 

400.0000 u 

1.0000 u 
122.0000 u 

1.2000 u 
210.0000 u 

40.0000 u 
2.1000 u 
2.1000 u 

400.0000 u 
400.0000 UJ 
400.0000 u 

2.1000 u 
2.1000 u 

0.5400 u 

270.0000 J 
120.0000 J 2-y 
280.0000 J 

0.0600 U 
310.0000 J 

0.1700 u 

85.0000 J 
'0.3300 J 

0.2300 J 
160.0000 J 

1.4000 J 
0.6200 J 

130.0000 J 
21.4000 U 

0.1500 u 
69.0000 J 

0.8200 J 

380.0000 U 
380.0000 U 
380.0000 U 
380.0000 U 
380.0000 UJ 
960.0000 U 
380.0000 U 
380.0000 U 
380.0000 U 
960.0000 UJ 
380.0000 U 
380.0000 U 
380.0000 U 
380.0000 U 
380.0000 U 
380.0000 U 
960.0000 U 
360.0000 u .Y----l 
380.0000 U 
960.0000 U 
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H 4,6-Dinitro-2-methylpheno\ 
H 4-Bromophenyl-phenylether 
H 4-chlorb-3-methylphenol 
H 4-Chloroaniline 
H 4-chlorophenyl-phenylether 
H 4-Methylphenol 
H 4-Nitroanitine 
H 4-Nitrophenot 
H Acenaphthene 
H Acenaphthylene 
H Anthracene 
H Arsenic 

Beryl liun 
Butylbenzylphthalate 
Celcius 
Carbazole 
Copper 
Di-n-octylphthalate 
Dibenzofuran 
Diethylphthalate 
Dimethylphthatate 
Fluoranthene 
F luorene 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachlorocyctopentadiene 
Hexachloroethane 
lsophorone 
Manganese 
N-Nitroso-di-n-propytamine 
N-Nitrosodiphenytamine (1) 
Naphthalene 
Nitrobenzene 
Pentachlorophenol 
Phenol 

H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H Pyrene 
ti Selenium 
H Sodium 
H Thalliun 
H Zinc 
H bis(2-ChLoroethoxy)methane 
H bis(2-chloroethyl)ether 

08SO5401 Lou: 3/12 hi: 70/82 

L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 

H 
H 
H 
H 
H 
H 

Antimony 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(k)ftuoranthene 
Chrysene 
Cobalt 
Endrin aldehyde 
Endrin ketone 
Fluoranthene 
Potassiun 
Pyrene 
bis(2-Ethylhexyl)phthaLate 

1,2,4-Trichlorobenzene 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
2,2'-oxybis(l-Chloropropane) 
2,4,5-TrichlorophenoL 

H 2,4,6-Trichlorophenol 
H 2,&DichlorophenoL 
H 2,4-Dimethylphenol 
H 2,4-Dinitrophenot 
H 2,4-Dinitrotoluene 
H 2,6-Dinitrotoluene- -' 
H 2-Chloronaphthalene 
H 2-Chlorophenol 
H 2-Methylnaphthalene 
H 2-Methylphenol 

‘* :- Ij && :,jd‘^. 
~-ryyy ‘, 

;;r‘ 
L 
.,.,, 

XC.,.’ 
A: .; 

‘, 

1 i :..,. 
?‘y,y,,: 

.Tj...%” !I 2 .,,,, * r.* 24.q: iv;;, t,&‘:. :J 
iix??: “_“‘i’~,<z:: : : 3 

96Q.OOQQ'UJ 
380.0000 U 
380.0000 U 
380.0000 U 
380.0000 U 
380.0000 U 
960.0000 U 
960.0000 U 
380.0000 U 
380.OOOQ U 
380.0000 U 

5.3000 
0.0800 U 

38O.QQQO U 
146QQ.OOQQ U 

30Q.QQQQ U 
7.0000 

380.0000 U 
38Q.QQQQ U 
38Q.QQQO U 
38Q.OOQQ U 
700 .QQOQ 
380.0000 U 
380.0000 U 
380.0000 U 
380.0000 U 
380.0000 U 
38Q.QQQO U 

15.1000 U 
38O.QQQQ U 
380.0000 U 
38Q.OQQO U 
38Q.QQQO U 
96Q.QQQD U 
38O.QQQQ U 
460.0000 

0.7800 U 
99.6000 U 

0.9000 U 
31.3000 U 

38Q.QQOQ U 
38O.QQOO U 

0.5900 U 
5Q.OQOO J 
82.0000 J 

llQ.QQOO J 
43.0000 J 

0.1900 U 
1.4000 J 
1.2000 J 

51.0000 J 
la.7000 u 
51.0000 J 

17Q.QQQO J 

39Q.QQQO U 
39Q.QOQQ U 
390.0000 U 
390.0000 U 
390.0000 UJ 
970.0000 U 
390.0000 U 
390.0000 U 
390.0000 U 
970.0000 UJ 
390.0000 U 
390.0000 U 
39Q.QQQQ U 
390.0000 U 
39Q.0000 U 
39Q.OQQQ U 
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H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 

H 
H 
H 
H 
H 
H 
H 
H 

H 

H 

H 

H 
H 
H 
H 
H 
H 
H 
ii 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 

H 2-Nitroani line 
H 2-Nitrophenol 
B 3,3#-Dichlorobenzidine 
H 3-Nitroanitine 
H 4,4'-DDE 
H 4,6-Dinitro-2-methylphenol 
H 4-Bromophenyl-phenylether 
H C-Chloro-3-methylphenol 
H 4-Chloroaniline 
H 4-chlorophenyl-phenylether 
H 4-Methylphenol 
H 4-Nitroaniline 
H 4-Nitrophenot 
H Acenaphthene 
H Acenaphthylene 
H Aldrin 

Anthracene 
Arsenic 
Bariun 
Benzo(a)anthracene 
Benzo(g,h,iMerYlene 
BerylliUn 
Butylbenzylphthalate 
Ca&ni us 
Carbazole 
Chromiun 
Copper 
Di-n-octylphthalate 
Dibenz(a,h)anthracene 
Dibenzofuran 
Diethylphthalate 
Dimethylphthalate 
Endosulfan I 
Fluorene 
Heptachlor 
Heptachlor epoxide 
Hexachlorobenzene 
Bexachlorobutadiene 
Hexachlorocyctopentadiene 
Hexachloroethane 

I Indeno(l,2,3-cdlpyrene 
I I sophorone 

Mercury 
Methoxychlor 
N-Nitroso-di-n-propylamine 
N-Mitrosodiphenytamine (1) 
Naphthalene 
Nickel 
Nitrobenzene 
Pentachlorophenol 
Phenanthrene 
Phenol 
Seleniun 
Silver 
SOdiUll 
Thalliun 
Toxaphene 
Zinc 
alpha-BHC 
alpha-Chlordane 
beta-BHC 
bis(2-Chloroethoxy)methane 
bis(t-Chloroethyl)ether 
de1 ta-BHC 
garana-BHC (Lindane) 

H gamna-Chlordane 

08SO5501 low: 3/15 hi: 
L Antimony 
L Benzo(a)anthracene 
L Benzo(b)f Luoranthene 
L Benzo(k)fluoranthene 
L Ca&iit.an 

84/93 

C 

97O.QDOQ U 
390.0000 U 
390.0000 u 
970.0000 u 
160.0000 D 
970.0000 UJ 
390.0000 U 
39Q.QQQO U 
39O.QOOQ U 
39Q.QQQQ U 
390.0000 U 
97Q.QOOQ U 
970.0000 U 
390.0000 U 
39Q.QQQD U 

2.0000 0 
390.0000 U 

14.6000 
14.7000 J 

390,QQOO U 
390.0000 U 

0.1200 U 
390,QQQQ U 

2.1000 
390.0060 U 

38.8000 
24.5000 

39Q.OQQQ U 
390.QQQQ U 
390.0000 U 
390.0000 U 
390.0000 U 

2.0000 U 
390.0000 U 

2.0000 U 
9.7000 

390.0000 U 
390.0000 U 
390.0000 U 
390.0000 U 
390.0000 U 
390.0000 U 

0.1400 
20.0000 U 

390.0000 U 
390.0000 U 
390.0000 U 

3.3000 J 
390.0000 U 
970.0000 U 
390.0000 U 
390.0000 U 

0.8500 U 
2.3000 J 

148.0000 U 
1.0000 U 

200.0000 u 
39.5000 U 

2.0000 U 
7.7000 J 
2.0000 U 

390.0000 u 
390.0000 U 
. 2.0000 U 

2.0000 U 
6.0000 

1.2000 J 
48.0000 J 
72.0000 J 
93.0000 J 

0.1100 U 
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L 
L 

Cobalt 
Dieldrin 
Endrin alclehyde 
FLuoranthem 
Heptachlor epoxide 
Nickel 
Pyrene 
Silver 
bis(2-Ethylhexyl)phtha~ate 
gasem-BHC (Lindane) 

H 
H 
H 
H 

! H 
H 

H 1,2,4-Trichlorobenzepe 
1,2-Dichlorobenzene 
1,3-DichlorobenZene 
1,4-Dichlorobenzene 
2,2#-oxybis(l-Chloropropaane) 
2,4,5-TrichloropBenoL 
2.4.6-Trichlorophenol 

H 2;4:Dichlorophen0L 
H 2.4-Dimethybhen01 
H 2;4-DinitrbpBenol 
H 2,4-Dinitrototuene 
H 2,6-Dinitrototuene 
H t-Chloronaphthalene 
H 2-Chlorophenol 
H 2-blethylnaphthalene 
H 2-Methylphenol 
H 2-Nitroaniline 
H 2-Nitrophenol 
H 3,3'-Dichlorobenzidine 
H 3-Nitroaniline 
H 4,4'-DOD 
H 4,4'-DDE 
H 4,4'-DDf 
H 4,6-Dinitro-2-methylphenol 
H 4-Bromphenyl-phenytether 
H 4-Chloro-3-methylphenoL 
H 4-Chloroaniline 
H 4-chlorophenyl-phenylether 
H L-Methylphenol 
H 4-Nitroanitine 
H 4-Nitrophenol 
H Acenaphthene 
H Acenaphthylene 
H Aldrin 
H Anthracene 
H Aroclor-1016 
H Aroctor-1221 
H Aroclor-1232 
H Aroclor-1242 
H Aroclor-1248 
H Aroclor-1254 
H Aroclor-1260 
H Arsenic 
H Bariun 
H Benro(a)pyrene 
H Benzo(g,h,i)perylene 
H Berylliun 
H Butylbenzylphthatate 
H Carbazote 
H Chrysene 
HCopper 
H Di-n-butytphthelate 
H Di-n-octylphthalate 
H Dibenz(a,h)anthracene 
H Dibenzofuran 
H Diethylphthalate 
H Dimethylphthatate 
H Endosulfan I 
H Endosulfan 11 
H Endosutfan Sulfate 
H Endrin 
H Endrin ketone 

Q.2100 U 
2.6000 J 
0.5400 J 

llQ.OQQQ J 
0.2400 J 
0.9400 J 

67.0000 J 
0.1800 U 

51.QQQQ J 
0.2200 J 

47Q.QQQQ U 
47Q.0000 U 
47Q.QQQQ U 
4713.0000 U 
47O.QOOQ UJ 

ltQO.QOOO U 
47Q.0000 U 
47Q.OOOQ U 
47Q.OQQQ U 

ltQQ.OQQO UJ 
47Q.QOQQ U 
470.0000 U 
470.0000 U 
47Q.QQOO U 
470.0000 U 
470.0000 U 

12QQ.OQQQ U 
47Q.QQQQ U 
470.0000 U 

12QQ.OQQO U 
6.8000 J 

28.0000 
18.0000 

12QO.QQOO UJ 
470.0000 U 
470.0000 U 
47Q.QQOQ U 
470.0000 U 
47Q.QQQQ U 

12OO.QQOO U 
12OO.QOOO U 
47Q.QOQQ U 
47Q.QQOQ U 

2.4000 U 
470.0000 U 

46.0000 U 
94.0000 U 
46,QQOQ U 
46.0000 U 
46.0000 U 
46.0000 U 
46.0000 U 

2.5000 J 
8.6000 u 

470.0000 U 
47O.QQQQ U 

0.1400 J 
47O.QQOQ U 
47Q.QQOQ U 
4?Q.OQQQ U 

23.5000 
47O.QQQQ U 
47Q.QOQQ U 
47Q.QQQQ U 
47Q.OQQQ U 
47Q.OOQQ U 
470.0000 U 

2.4000 U 
4.6000 U 
4.6000 U 
4.6000 U 
4.6000 U 

C-4-241 
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H Fluorene 
H Heptachlor 
H Hexachtorobenzene 
H Hexachlorobutadiene 
H Hexechlorocyctopentadiene 
H Hexachloroethane 
H mdenocl,2,3-cd)pyrene 
H lsophorone 
H Lead 
H Magnesium 
H Mercury 
H Uethoxychlor 
H N-Nitroso-di-n-propylamine 
H N-NitrosodiphenytaaTine (1) 
H Nephthalene 
H Nitrobenzene 
H Pentachlorophenol 
H Phenanthrene 
H Phenol 
H Potassiun 
H Seteniun 
H Sodiun 
H Thallium 
H Toxaphene 
H Zinc 
H alpha-BHC 
H alpha-Chlordane 
H beta-BHC 
H bis(2-Chloroethoxy)methane 
H bis(2-Chloroethyl)ether 
H delta-BHC 

L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 

H 
H 
H 
H 
H 
H 

08505601 low: 3/12 
Antimony 
Cackniun 
Cobalt 
Dieldrin 
Endosulfan sulfate 
Fluoranthene 
Heptachlor epoxide 
Methoxychlor 
Nickel 
alpha-BHC 
bis(2-Ethylhexyllphthalate 
gamna-Chlordane 

1,2,4-Trichlorobenzene 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
2,2'-oxybis(l-Chloropropane) 
2,4,5-Trichlorophenol 

H 2,4,6-TrichlorophenoL 
H 2,4-Dichlorophenol 
H 2,4-Dimethylphenol 
H 2,4-Dinitrophenol 
H 2,4-Dinitrotoluene 
H 2,6-Dinitrotoluene 
H 2-Chloronaphthalene 
H 2-Chlorophenol 
H 2-Methylnaphthalene 
H 2-Methylphenol 
H 2-Nitroanitine 
H 2-Nitrophenol 
H 3,3'-Dichlorobenzidine 
H 3-Nitroaniline 
H 4,4'-DOD 
H 4,4'-DDE 
H 4,6-Dinitro-2-methylphenol 
H 4-Bromophenyl-phenylether 
H 4-Chloro-3-methylphenol 
H 4-Chloroaniline 
H 4-Chlorophenyl-phenylether 

47Q.OOQQ U 
2.4000 U 

470.0000 U 
470.0000 U . 
47Q.QQQQ U 
470.0000 U 
470.0000 U 
470.0000 U 

83.QOQQ 
286.0000 U 

0.0800 J 
24.0000 U 

47O.QQQO U 
47Q.QOQQ U 
47Q.QQQQ U 
470.0000 U 

12QQ.QOQQ U 
470.0000 U 
47Q.OQQQ U 
195.0000 U 

0.9200 U 
172.0000 U 

1.1000 U 
240.0000 U 

13.9000 U 
2.4000 U 
2.6000 
2.4000 U 

470.0000 U 
470.0000 U 

2.4000 U 

hi: 86/98 
2.7000 U 
0.1500 U 
0.4000 U 
2.0000 J 
1.7000 J 

88.0000 J 
0.2400 J 
7.6000 J 
1.5000 J 
0.2800 J 

14Q.QQQQ J 
0.8000 J 

820.0000 U 
820.0000 U 
820.0000 U 
820.0000 U 
820.0000 UJ 

21OQ.QQOO U 
82Q.OQQQ U 
820.0000 U 
820.0000 U 

21QD.OQOO UJ 
820.0000 U 
820.0000 U 
820.0000 u 
820.0000 U 
820.0000 U 
820.0000 U 

21QO.QQQO U 
820.0000 U 
820.0000 U 

21OQ.QOOQ U 
8.2000 U 

32.0000 
21QQ.OQQQ UJ 

820.0000 U 
820.0000 U 
820.0000 U 
82O.QQQQ U 

C-4-242 



H 4-Methylphenol 
H 4-Nitroanitine 
H 4-Nitrophenot 
H Acenaphthene 
H Acenaphthylene 
H Aldrin 
H Aluainun 
Ii Anthracene 
H Aroclor-1016 
H Aroclor-1221 
H Aroclor-1232 
H Aroclor-1242 
H Aroclor-1248 
H Aroclor-1254 
H Aroclor-1260 
H Arsenic 
H Barius 
H Benzo(a)anthracene 
H BenzoCa)pyrene 
H Benzo(b)fluoranthene 
H Benzo(g,h,i)perYLene 

Benzo(k)fluoranthene H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 

Beryltiun 
Butylbenzytphthatate 
Carbazole 
Chrysene 
Copper 
Di-n-butylphthalate 
Di-n-octylphthalate 
Dibenz(a,h)anthracene 
Dibenzofuran 
Diethylphthalate 
oimethylphthalate 
Endosutfan T 
EndosuLfan I1 
En&-in 
Endrin aldehyde 
Endrin ketone 
Fluorene 
Heptachtor 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Lndeno(l.2,3-cd)pyrene 
Iron 
lsophorone 
Lead 
Magnesiun 
Manganese 

H 
H I 
H 

H Mercury 
H N-Nitroso-di-n-propytamine 
H N-Nitrosodiphenytamine (1) 
H Naphthalene 
H Nitrobenzene 
H Pentachlorophenol 
H Phenanthrene 
H Phenol 
H Pyrene 
H Seteniun 
H Sodium 
H Thalliun 
H Toxaphene 
H Vanadiun 
H Zinc 
H alpha-Chlordane 
H beta-BHC 
H bis(t-ChloroethoxyMethane 
H bis(2-Chloroethyl)efher 
H delta-BHC 
H gamsa-BHC (Lindane) 

08SO5701 Lou: 5/13 hi: 7?/90 

820.0000 U 
21OQ.QQQO U 
21QQ.OQDQ U 

820.0000 U 
82Q.QQQO U 

4.2000 U 
325Q.QQQQ 

820.0000 U 
82.0000 U 

17Q.QOQQ U 
82.0000 U 
82.0000 U 
82.0000 U 
82.0000 U 
82.0000 U 

8.6000 
15.5000 J 

82Q.QQQQ U 
820.0000 U 
82Q.QOQQ U 
82Q.QQQO U 
82Q.OQQQ U 

0.4700 U 
82D.0000 U 
820.0000 U 
820.0000 U 

8.0000 J 
820.0000 U 
820.QOOQ U 
82Q.QQOQ U 
82Q.OQQQ U 
820.0000 U 
820.0000 U 

4.2000 U 
5.9000 J 
8.2000 U 
8.2000 U 
8.2000 U 

820.0000 U 
4.2000 U 

820.0000 U 
820.0000 U 
820.0000 U 
820.0000 U 
820.0000 U 

lOQQ.OQQO J 
820.0000 U 
144.0000 
514.0000 U 

13.3000 U 
O.llQO J 

820.0000 U 
82Q.QQQO U 
820.0000 U 
820.0000 U 

21OO.QOQQ U 
820.0000 U 
820.0000 U 
82Q.QQQO U 

1.8000 U 
317.0000 U 

2.1000 U 
420.0000 U 

3.9000 J 
81.3000 J 
17.0000 J 
4.2000 U 

82Q.OQQQ U 
82O.QQQQ U 

4.2000 U 
4.2000 U 
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L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 

H 
H 
H 
H 
H 
H 
H 
H 
Ii 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 

Acenaphthylene 
Antimony 
Benzo(B,h,i>perYiene 
Cadniun 
CarbaroLe 
Cobalt 
Dibenz(a,h)anthrace 
Dieldrin 
Nickel 
Potassiun 
Silver 
alpha-Chlordane 
bis(2-Ethylhexyl>phtha\ate 

; T,2,4-Trichlorobenzene 
1;2iDichtorobenzene 

I 1,3-Dichlorobenrene 
1,4-Dichlorobenzene 
2,2'-oxybis(l-Chloropropane) 
2,4,5-Trichlorophenot 
2,4,6-Trichlorophenot 
2,4-Dichlorophebol 
2,4-Dimethylphenot 
2,4-Dinitrophenot 
2,4-Dinitrotoluene 
2,&Dinitroto(Ueoe 
2-chloronaphthalene 
2-Chtorophenol 
2-Methylnaphthalene 
2-Methylphenol 
2-Nitroanitine 
2-Nitrophenol 
3,3'-Dichlorobenzidine 
3-Nitroaniiine 
4,4'-DDD 
4,6-Dinitro-2-methylphenO\ 
L-Bromophenyl-phenylether 
4-Chloro-3-methylphenol 

,4-Chloroaniline 
H 4-Chtorophenyl-phenylether 
H 4-Methylphenol 
H 4-Nitroanitine 
H 4-Witrophenot 
H Acenaphthene 
H ALdrin 
H Anthracene 
H Aroclor-1016 
H Aroclor-1221 
H Aroclor-1232 
H Aroclor-1242 
H Aroclor-1248 
H Aroclor-1254 
H Aroclor-1260 
H Benzo(a)anthracene 
H Benzo(a)pyrene 
H Benzo(b)fluoranthene 

Benzo(k)fluoranthene 
Berylliun 
Butylbenzylphthatate 
Chrysene 
Di-n-butylphthalate 
Di-n-octylphthalate 
Dibenzofuran 
Diethylphthalate 
Dimethylphtha(ate 
Endosulfan I 
Ehdosulfan II 
Endosulfan sulfate 
Endrin 
Ehdrin aldehyde 
Endrin ketone 
Ftuoranthene 
F Luorene 

H 
H 
H 
H 
Ii 
H 
H 
H 
H 
H 
H 
H 

'H 
H 
H 
H 

.H 

14D.OODO J 
0;7000 u 

260.0000 J 
0.0800 U 

26O.DOOO J 
0.2200 u 

280.0000 J 
0.2900 J 
0.4600 J 

32.7000 U 
0.2000 u 
0.1900 J 

54.0000 J 

470 .oooo u 
470.0000 u 
470.0000 U 
470.0000 u 
47D.0000 U 

1200.0000 u 
470.0000 U 
470.0000 u 
470.0000 u 

1200.0000 u 
470.0000 U 
470.0000 u 
470.0000 u 
470.0000 U 
470.0000 u 
470.000D U 

1200.0000 u 
470.0000 u 
470.0000 U 

1200.0000 u 
4.7000 u 

1200.0000 u 
470.0000 U 
470.0000 u 
470.0000 U 
470.0000 U 
470.0000 u 

12OO.OODO U 
1200.0000 u 

470.0000 U 
2.4000 U 

540.0000 
47.0000 u 
96.0000 U 
47.0000 u 
47.0000 u 
47.0000 u 
47.0000 u 
47.0000 u 

1300.0000 
1100.0000 
37OO.DOOD J 
3700.0000 J 

0.1000 u 
470.0000 U 

1900.0000 
470.ODDO U 
470.0000 u 
470.0000 u 
470.0000 u 
470.0000 u 

2.4000 U 
4.2000 J 
4.7000 U 
6.3000 J 
4.7000 u 
4.7000 u 

26OO.DDOO 
470.0000 u 

C-4-244 
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H Heptachlor 
H Heptachlor epoxide 
H Hexachlorobenzene 
H Hexachlorobutadiene 
H Hexachlorocyclopentediepe 
H Hexachloroetham 
H Tndeno(l,2,3-cd)pyrm 
H I sophorone 
H Magnes i uz 
H Manganese 
H Methoxychlor 
H N-Nitroso-di-n-propyLmine 
H N-NitrosodiphenyLmine (1) 
H Naphthalene 
H Nitrobenrene 
H Pentachlorophenol 
H Phenanthrene 
H Pheno 1 

I H Pyrene 
H Selenim 
H Sodiun 

I H Thai kiun 
I H Toxaphene 

H Zinc 
H alpha-BHC 
H beta-BHC 
H bis(2-Chloroethoxy)cthane 
H bis(2-ChloroethylIether 
H delta-BHC 
H gamm-BHC (Lindane) 
H gamna-Chlordane 

08SO5801 Lou: O/8 hi: 881103 
L 4,4’-ODD 
L Dieldrin , ” L Endosutfan II 
L Endosulfan sulfate 
L Endrin ketone 
L Heptachlor epoxide 
L alpha-BHC 
L bis(2-EthylhexyLIphthalate 

H 1,2,4-Trichlorobenrene 
H 1,2-Dichlorobenzene 
H 1,3-Dichlorobenzene 
H 1,4-Dichlorobenzene 
H 2,2#-oxybis(l-Chloropropane) 
H 2,4,5-Trichlorophenol 
H 2,4,&TrichlorophenOL 
H 2,4-Dichlorophenol 
H 2,4-Dimethylpheno~ 
H 2,4-DinitrophenoL 
H 2,4-Dinitrotoluene 
H 2,6-Dinitrotoluene 
H 2-Chloronaphthalene 
H 2-Chlorophenol 
H 2-Methylnapbthalene 
H 2-Methylphenol 
H 2-Nitroaniline 
H 2-Nitrophenoi 
H 3,3’-Dichlorobenzidine 
H 3-Nitroaniline 
ti 4,6-Dinitro-2-methylphenol 
H 4-Bromophenyl-phenylether 
H 4-Chloro-3-methylphenol 
H 4-Chloroaniline 
H 4-Chlorophenyt-phenylether 
H 4-Methylphenol 
H 4-Nitroaniline -. 
H 4-Nitrophenot 
H Acenaphthene 
H Acenaphthylene 
H Aldrin 

470.0000 i 
470.0000 u 
47O.OQOO u 

~470.0000 u 
460.0000 J 
470.0000 u 
229.0000 U 

13.5000 u 
87.0000 J 

670.0000 u 
470.0000 u 
470.0000 u 
470.0000 u 

1200.0000 u 
470.0000 u 
470.0000 u 

2600.0000 
1.0000 u 

379.0000 u 
1.2000 u 

240.0000 U 
17.6000 u 

2.4000 u 
2.4000 U 

470.0000 u 
470.0000 u 

2.4000 U 
3.2000 J 
2.4000 u 

1.6000 J 
1.7000 J 
1.2000 J 
2.7000 J 
2.6000 J 
1.4000 J 
1.3000 J 

230.0000 J 

1400.0000 u 
1400.0000 u 
1400.0000 u 
1400.0000 u 
1400.0000 UJ 
3600.0000 u 
1400.0000 u 
1400.0000 u 
1400.0000 u 
3600.0000 UJ 
1400.0000 u 
1400.0000 u 
1400.0000 u 
1400.0000 u 
1400.0000 u 
1400.0000 u 
3600.0000 U 
1400.0000 u 
1400.0000 u 
3600.0000 U 
3600.0000 UJ 
1400.0000 u 
1400.0000 u 
1400.0000 u 
1400.0000 u 
1400.0000 u 
3600.0000 U 
3600.0000 U 
1400.0000 u 
1400.0000 u 

7.4000 u 
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H ALuninuII 
H Anthracene 
H Antimony 

,woclor-1016 
,rrocLor-1221 
.woclor-1232 
Lroclor-1242 
Uwclor-1248 
Woclor-1254 
\roctor-1260 
rrsenic 
gariun 
3enzoCa)anthracebe 
3enzofa)pyrene 
)enzo(b)fluoranthene 
3enzo(g,h,iWerYLene 
aenzo(k)fIuorenthem 
Seryll im 
ButylbenZylphthaLate 
Cadni un 
Calciun 
Carbazote 
Chranim 

I Chrysene 
~ Cobalt 
1 Copper 

Di-n-butylphthalate 
Di-n-octylphthatate 
Dibenz(a,h)anthracene 
Dibenzofuran 
DiethylphthaLate 
Dimethylphthalate 
Endosulfan I 
Endrin 
Endrin aldehyde 
Fluoranthene 
F luorene 
Heptachlor 
Hexachtorobenzene 
Hexachlorobutadiene 
Hexachloiocyclopentadiene 
tiexachloroethane 
Indeno(l,2,3-cdlpyrene 
Iron 
1 sophorone 
Lead 
Magnesiun 
Mercury 
Methoxychlor 
N-Nitroso-di-n-propylamine 
N-Nitrosodiphenylamine (1) 
NaphthaLene 
Nickel 
Nitrobenzene 
PentachlorophenoL 
Phenanthrene 
Phenol 
Potassiun 
Pyrene 
Seleniun 
Silver 
Sodium 
Thalliun 
Toxaphene 
Vanadi un 
Zinc 

I alpha-Chlordane 
beta-BHC 
bis(2-ChloroethoxyNiiethane 
bis(2-ChloroethyOether 
del ta-BHC 
gamna-BHC (Lindabe) 

9130.0000 
1100.0000 u 

16.3000 J 
140.0000 u 
290.0000 U 
140.0000 u 
140.0000 u 
140.0000 u 
140.0000 u 
140.0000 u 

2.9000 J 
23.2000 J 

l400.0000 U 
1400.0000 U 
1400.0000 u 
1400.0000 u 
1400.0000 u 

2.0000 J 
1400.0000 u 

2.5000 J 
15300.0000 u 

1400.0000 u 
6.5000 J 

1400.0000 u 
0.4400 u 

17.4000 J 
1400.0000 u 
1400.0000 u 
1400.0000 u 
1400.0000 u 
1400.0000 u 
1400.0000 u 

7.4000 u 
14.0000 u 
14.0000 u 

1400.0000 u 
1400.0000 u 

7.4000 u 
1400.0000 u 
1400.0000 u 
1400.0000 u 
1400.0000 u 
1400.0000 u 
126D.0000 J 
1400.0000 u 

902 .OOOO 
1190.0000 u 

0.2000 u 
74.0000 u 

1400.0000 u 
1400.dooo u 
1400.0000 u 

6.2000 J 
1400.0000 u 
3600.0000 U 
1400.0000 u 
1400.0000 u 

144.0000 u 
1400.0000 U 

2.9000 U 
0.5600 U 

780.0000 u 
3.4000 u 

740.0000 u 
8.1000 J 

45.4000 J 
37.0000 J 

7.4000 u 
1400.0000 u 
1400.0000 u 

?.4dOO u 
18.0000 J 
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oaso5901 LOU: 2/9 hi: 90002 
L BenzofbIfluoranthene 
L Benzo(k)fluoranthene 
L Catiim 
L Cobalt 
L Dieldrin 
L Endrin ketone 
L bis(Z-EthylhexyL)phthalate 
I. gamna-BHC (Lindane) 
L gama-Chlordane 

H 1,2,4-Trichlorobenzene 
H 1,2-Dichloroknzene 
H 1,3-Dichlorobenzene 
H 1,4-Dichtorobenzme 
H 2,2'-oxybis(l-Chloropropane) 
H 2,4,5-TrichlorophenoL 
H 2,4,6-TrichlorophenoL 
H 2,4-DB 
H 2,4-Dichlorophmol 
H 2,4-Dimethylphenol 
H 2,4-DinitrophenoL 
H 2,4-Dinitrototuene 
H 2,6-DinitrotoLueW 
H 2-Chloronaphthatene 
H 2-Chlorophenol 
H 2-Methylnaphthalene 
H 2-Methylphenol 
H 2-Nitroaniline 
H 2-Nitrophenol 
H 3,3#-Dichlorobenzidine 
H 3-Nitroanitine 
H 4,6-Dinitro-2-nx$hylphenoL 
H 4-Brcmophenyl-phenylether 
H 4-Chloro-3-methyLphenoL 
H 4-Chloroani!ine 
H 4-Chlorophenyl-phenylether 
H 4-!4ethylphenol 
H G-Nitroaniline 
H C-Nitrophenol 
H Acenaphthene 
H Acenaphthylene 
H Aldrin 
H Anthracene 
H Antimony 
H Aroclor-1016 
H Aroclor-1221 
H Aroctor-1232 
H Aroclor-1242 
H Aroclor-1248 
Ii Aroclor-1254 
H Aroctor-1260 
H Arsenic 
H Bariun 
H Benzo(a)anthracene 
H Benzo(a)pyrene 
H Benzo(g,h,i)peryLene 
H Berylliun 
H ButyIbenzylphthatate 
H Catciun 
H CarbazoLe 
H Chromiun 
H Chrysene 
H Copper 
H Di-n-butylphthalate 
H Di-n-octylphthalate 
H Dibenz(a,h)anthracen 
H Dibenzofuran 
H Diethylphthalate I: 
H Dimethylphthalate 
H Endosulfan 1 
H Endosulfan II 
H Endosulfan sulfate 

ai. J 
110.0000 J 

0.1700 u 
0.4400 u 
2.5000 J 
0.6600 J 

120.0000 J 
0.3000 J 
0.6400 J 

1000.0000 u 
1000.0000 u 
1000.0000 u 
1000.0000 u 
1000.0000 UJ 
25OD.ODDD U 
1000.0000 u 
310.0000 J 

1000.0000 u 
1000.0000 u 
2500.0000 UJ 
1000.0000 u 
1000.0000 u 
1000.0000 u 
1000.0000 u 
1000.0000 U 
1000.0000 u 
2500.0000 u 
1000.0000 u 
1000.0000 U 
2500.0000 U 
2500.0000 UJ 
1000.0000 u 
1000.0000 u 
1000.0000 u 
1000.0000 u 
1000.0000 u 
2500.0000 U 
2500.0000 U 
1000.0000 U 
1000.0000 u 

5.2000 U 
1000.0000 u 

5.8000 J 
100.0000 u 
200.0000 u 
100.0000 u 
100.0000 u 
100.0000 u 
100.0000 u 
100.0000 u 

6.7000 
31.1000 J 

1000.0000 u 
1000.0000 u 
1000.0000 u 

0.2400 U 
1000.0000 u 

19000.0000 u 
1000.0000 ll 

6.8000 
1000.0000 u 

11.0000 J 
1000.0000 u 
1000.0000 u 
1000.0000 u 
1000.0000 u 
1000.0000 u 
1000.0000 u 

5.2000 U 
10.0000 u 
10.0000 u 

C-4-247 



H 
H 
H 
H 
II 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 

En&in 
Ed-in atdehyde 
Fluoranthene 
F luorene 
Heptachlor 
Heptachlor epoxide 
Hexachlorobenzene 
Hexachlorobutadiene 
HexachlorocycLopentadiebe 
Hexachloroethane 
IndenoCl,2,3-cd)pyreoe 
I ron 
Isophorone 
Lead 
Hagnes i ua 
Manganese 
Mercury 
Uethoxychlor . . 

H N-Nitroso-di-n-propylamlhe 
H N-Nitrosodiphenyternipe (1) 
H Naphthalene 
H Nickel 
H Nitrobenzene 
H Pentachlorophenol 
H Phenanthrene 
H Phenol 
H Potassiun 
H Pyrene 
H Seleniun 
H Silver 
H Sodiun 
H Thalliun 
H Toxaphene 
H Zinc 
H alpha-BHC 
H aLpha-Chlordane 
H beta-BHC 
H bis(Z-ChLoroethoxy)methane 
H bis(2-ChloroethyOether 
H delta-BHC 

08s06001 lou: 3/s 
L Antimony 
L Cadniun 
L Cobalt 
L Potassiun 
L bis(2-EthylhexyLIphthaLate 

H 1,2,4-Trichlorobenzene 
H 1,2-Dichlorobenzene 
H 1,3-Dichlorobenzene 
H 1,4-Dichlorobenzene 
H 2,2’-oxybiscl-ChLoropropane) 
H 2,4,5-Trichlorophenol 
H 2,4,6-Trichlorophenol 
H 2,4-Dichlorophenol 
H 2,4-Difnethytphenot 
H 2,4-Dinitrophenol 
H 2,4-Dinitrotoluene 
H 2,6-Dinitrotoluene 
H 2-Chloronaphthalene 
H 2-Chlorophenol 
H 2-hethylnaphthalene 
H 2-Methylphenol 
H 2-Nitroaniiine 
H 2-Nitrophenol 
H 3,3’-Dichlorobenzidine 
H 3-NitroaniLine 
H 4,4’-DOD : 

H 4,6-Dinitro-2-methylphenol 
H 4-Branophenyl-phenylether 
H 4-Chloro-3-methylphenol 
H 4-Chloroaniline 

hi: 92/94 

10.0000 u 
10.0000 u 

1000.0000 u 
1000.0000 u 

5.2000 u 
5.2000 u 

lOOO.OODO U 
1000 .oooo u 
lODO. U 
1000.0000 u 
1000.0000 U 
17B0.0000 J 
1000.0000 u 

268.0000 
1010.0000 u 

20.1000 u 
0.1400 u 

52.0000 u 
1000.0000 u 
1000.0000 u 
1000.0000 u 

4.3000 J 
1000.0000 u 
2500.0000 u 
1000.0000 u 
1000.0000 u 

25~.0000 u 
1000.0000 u 

2.0000 u 
5.9000 

458.0000 U 
2.3000 U 

52O.OOpO U 
79.3000 J 

5.2000 u 
5.4000 J 
5.2000 U 

1000.00p0 u 
1000.0000 u 

5.2000 u 

0.9000 u 
0.0800 J 
0.2100 u 

lO.BODO U 
46.0000 J 

440.0000 u 
440.0000 u 
440.0000 u 
440.0000 u 
440.0000 u 

1100.0000 u 
440.0000 u 
440.0000 u 
440.0000 u 

1100.0000 UJ 
440.0000 u 
440.0000 UJ 
440.0000 u 
440.0000 u 
4LO.DOOO u 
440.0000 u 

1100.0000 u 
440.0000 U 
440.0000 u 

1100.0000 u 
4.4000 u 

1100.0000 UJ 
44O.OOOD U 
440.0000 u 
440.0000 u 
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H 4-Chlorophenyl-phenylether 
H L-Methylphenoi 
H 4-NitroeniLine 
H 4-Nitrophenol 
H Acenaphthene 
H Acenaphthylene 
H Aldrin 
H Anthracene 
H Aroclor-1016 
H ArocLor-1221 
H Aroclor-1232 
H Aroclor-1242 
B Aroclor-1248 
H Aroclor-1254 
H Aroclor-1260 
H Benzo(a)anthracer@ 
H Benzo(a)pyrene 
H Benro(b)fluoranthene 

I H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
Ii 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 

Benzoig,h,i)perYLene 
Benzo(k)fLuoranthene 
Berylliun 
Butylbenzylphthalate 
Carbazote 
Chrysene 
Di-n-butytphthalate 
Di-n-octylphthalate 
Dibenz(a,h)anthracene 
Dibenzofuran 
Dieldrin 
Diethytphthalate 
DimethylphthaLate 
Endosulfan I 
Endosulfan II 
Endosutfan SUlfate 

En&in 
En&in aldehyde 
Endrin ketone 
Fluoranthene 
F luorene 
Heptachlor 
heptachlor epoxide 
nexachlorobenzene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Lt-&no(l,2,3-cdjpyrene 
I sophorone 
Lead 
nethoxychlor 
N-Nitroso-di-n-propytamine 
N-Nitrosodiphenylamine (1) 
Naphthalene 
Nitrobenzene 

H Pentachlorophenol 
H Phenanthrene 
H Phenol 
H Pyrene 
H Seleniun 
H Silver 
H Sodium 
H Thalliun 
H Toxaphene 
H Zinc 
H alpha-BHC 
H beta-BHC 
H bis(2-ChloroethoxyMWhane 
H bis(t-ChtoroethylIether 
H delta-BHC 
H ganzsa-BHC (Lindanes-’ 

08s06101 
L Antimony 
L Ca&niun 

ton: 4/9 hi: 518 

440.0000 u 
1100.0000 u 

1100.0000 u 

440.0000 u 

440.0000 u 

2.2000 u 
440.0000 u 

44.0000 u 
89.0000 U 
44.0000 u 
44.0000 u 
44.0000 u 
44.0000 u 
44.0000 u 

440.0000 u 
440.0000 u 
440.0000 u 
440.0000 u 
440.0000 u 

0.0800 U 
440.0000 u 
440.0000 u 
440.0000 u 
440.0000 u 
440.0000 u 
440.0000 u 
44O.ODOO u 

4.4000 u 
440.0000 u 
440.0000 u 

2.2000 u 
4.4000 u 
4.4000 u 
4.4000 u 
4.4000 u 
4.4000 u 

440.0000 u 
440.0000 u 

2.2000 u 
2.2000 u 

440.0000 u 
440.0000 u 
44O.ODOO u 
440.0000 u 
440.0000 u 
440.0000 u 

19.9000 
22.0000 u 

44D.OODO U 
440.0000 U 
440.0000 u 
440.0000 u 

1100.0000 u 

440.0000 u 
440.0000 u 
440.0000 u 

0.9400 u 
1.1000 J 

162.0000 U 
1.1000 u 

220.0000 u 
11.4000 u 

2.2000 u 
2.2000 u 

440.0000 u 
440.0000 u 

2.2000 u 
2.2000 u 

0.5000 u 
0.0600 U 
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Cobalt 
Endrin aldehyde 
Nickel 
Potassium 
alpha-Chlordane 
bis(2-EthylhexylWhthalate 
gamndh~ordane 

H Arsenic 
H Berylliun 
H Copper 
H fji-n-octylphthalate 
H Seteniun 
H Silver 
H Sodium 
H Thallim 

lou: 617 hi: 414 08SO6201 
L Antimony 
L Cactnim 
L Cobalt 
L Nickel 
L Potassiun 
L Silver 
L bis(2-Ethylhexyt)phthatate 

H Berytliun 
H Seteniun 
H Sodiun 
H Thalliun 

08506301 low: 318 hi: 68178 
L Antimony 
L Cobalt 
L Endrin aldehyde 
L Endrin ketone 
L Heptachlor epoxide 
L Nickel 
L Potassim 
L bis(2-EthylhexylIphthalate 

H 1,2,4-Trichlorobenzene 
H 1,2-Dichlorobenzene 
H 1,3-Dichlorobenzene 
H 1,4-Dichlorobenzene 
H 2,2’-oxybis(l-Chloropropane) 
H 2,4,5-TrichlorophenoL 
H 2,4,6TrichlorophenoL 
H 2,4-Dichlorophenol 
H 2,4-Dimethylphenot 
H 2,4-DinitrophenoL 
H 2,4-Dinitrototuene 
H 2,6-Dinitrotoluene 
H 2-Chloronaphthalene 
H t-Chlorophenol 
H 2-Methylnaphthalene 
H 2-Methylphenol 
H 2-Nitroaniline 
H 2-Nitrophenol 
H 3,3’-Dichlorobenzidine 
H 3-Nitroaniline 
H 4,6-Dinitro-2-methylphenol 
H 4-Bronmphenyl-phenytether 
H 4-Chloro-3-methylphenol 
H 4-Chloroaniline 
H 4-Chlorophenyl-phenylether 
H 4-Methylphenol 
H 4-NitroaniLine 
H 4-Nitrophenol 
H Acenaphthene 
H Acenaphthylene 
H Anthracene 
H Arsenic 

0.1600 U 
0.4700 J 
0.4100 J 

13.4000 u 
0.4100 J 

83.0000 J 
0.1100 J 

3.4000 
0';0700 u 
3.2000 J 

370.0000 u 
o.noo u 
1.6000 J 

130.0000 u 
0.8500 U 

0.5300 u 
0.0600 U 
0.1700 u 
0.2500 u 

20.7000 U 
0.1500 u 

47.0000 J 

0.0800 U 
0.7600 U 

134.0000 u 
0.8800 u 

0.6200 U 
0.1800 U 
0.7300 J 
0.3600 J 
0.2300 J 
1.2000 J 

23.3000 U 
50.0000 J 

380.0000 U 
380.0000 U 
380.0000 U 
380.0000 U 
380.0bOO UJ 
950.0000 u 
380.0000 U 
380.0000 U 
380'.0000 U 
950.0000 UJ 
380.0000 U 
380.0000 U 
380.0000 U 
380.0000 U 
380.0000 U 
380.0000 U 
950.0000 u 
380.0000 U 
380.0000 U 
950.0000 u 
950.0000 UJ 
380.0000 U 
380.0000 U 
380.0000 U 
380.0000 U 
380.0000 U 
950.0000 u 
950.0000 u 
380.0000 U 
380.0000 U 
380.0000 U 

3.3000 
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i 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
Ii 
H 
H 
H 

Barius 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g,h,iWerYlene 
Benzo(k)fLuoranthene 
Beryl t iun 
Butylbenzytphtha~ate 
Cadmius 
Carbazole 
Chromi us 
Chrysene 
Copper 
Di-n-octylphthalate 
Dibenz(a,h)anthracene 
Dibenzofuran 
Dieldrin 
Diethylphthalate. 
Dimethyiphthalate 
Fluoranthene 
Fluorene 
Hexachiorobenzene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Indeno(l,2,3-cd)pyrene 
lsophorone 
Manganese 
Mercury 
N-Nitroso-di-n-propylamine 
N-Nitrosodiphenytamine (1) 
Naphthatene 
Nitrobenzene 
Pentachlorophenol 
Phenanthrene 
Phenol 
Pyrene 
Seleniun 
Silver 
Sodiun 
Thalliun 
Zinc 
alpha-Chlordane 
bis(2-Chloroethoxy)nthane 
bis(2-Chloroethyl)ether 
gamna-Chlordane 

H 
H 
H 
H 
H 
H 
H 
H 
H 
Ii 
H 
H 
H 

085063OlD Lou: 3/8 hi: 
L Antimony 
L Cobalt 
L Endrin aldehyde 
L Endrin ketone 
L Heptachlor epoxide 
L Nickel 
L Potassiun 
L bis(2-EthylhexylIphthalate 

H 1,2,4-Trichlorobenzene 
H 1,2-Dichlorobenzene 
H 1,3-Dichlorobenzene 
H l,&Dichtorobenzene 
H 2,2’-oxybis(l-Chloropropane) 
H 2,4,5-TrichlorophenoL 
H 2,4,6-Trichlorophenol 
H 2,4-Dichlorophenol 
H 2,4-Dimethylphenol 
H 2,4-Dinitrophenol 
H 2,4-Dinitrotoluene 
H 2,6-Oinitrotoluene-.’ 
H 2-Chloronaphthalene 
H 2-Chlorophenol 
H 2-Methylnaphthalene 
H 2-Methylphenol 

11.7000 J 
380.0000 U 
380.0000 U 
380.0000 U 
380.0000 U 
380.0000 U 

0.1200 u 
380.0000 U 

0.6100 J 
380.0000 U 

17.7000 
380.0000 U 

13.3000 
380.0000 u 
380.0000 u 
380.0000 U 

20.0000 J 
380.0000 U 
380.0000 U 
380.0000 U 
380.0000 U 
380.0000 u 
380.0000 U 
380.0000 U 
380.0000 U 
380.0000 U 
380.0000 U 

12.9000 U 
0.1700 

380.0000 U 
380.0000 U 
380.0000 U 
380.0000 U 
950.0000 u 
380.0000 U 
380.0000 U 
380.0000 U 

0.8300 U 
1.3000 J 

136.0000 U 
0.9600 U 

32.1000 U 
6.1000 

380.0000 U 
380.0000 U 

2.8000 

68/79 
0.5400 u 
0.1700 u 
0.8600 J 
0.5100 J 
0.2700 J 
1.4000 J 

29.0000 U 
130.0000 J 

380.0000 U 
380.0000 U 
380.0000 U 
380.0000 u 
380.0000 UJ 
950.0000 u 
380.0000 U 
380.0000 U 
380.0000 U 
950.0000 UJ 
380.0000 U 
380.0000 U 
380.0000 U 
380.0000 U 
380.0000 U 
380.0000 U 
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H 2-Nitroanitine 
H 2-NitrophenOt 
H 3.3'.Dichlorobenzidine 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
Ii 

3;Nitroaniline 
4,6-Dinitro-2-methylphenal 
4-Bromophenyl-phenylether 
C-Chloro-3-methyLphenol 
4-Chloroaniline 
4-Chlorophenyl-phenylether 
4-Methylphenol 
4-Nitroanitine 
4-Nitrophenol 
Acenaphthene 
Acenaphthy~ene 
Anthracene 
Arsenic 
Bariun 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo( b) f 1 uoranthene 
mnzo(g,h,imeryltie 
Benzo(k)fluoranthene . . . 

H Berylllux 
H Butylbenzylphthalate 
H Cacbniun 
H CarbazoLe 
H Chromiun 
H Chrysene 
n copper 
H Di-n-octylphthalate 
H Dibenz(a,h)anthracene 
H Dibenzofuran 
H Dieldrin 
H Diethylphthalate 
H Dimethylphthalate 
H Fluoranthene 
H F luorene 
H nexachlorobenzene 
H Hexachlorobutadiene 
H Hexachlorocyctopentadiene 
H Hexachloroethane 
H Indeno(l,2,3-cdlpyrene 
H lsophorone 
H Lead 
H Manganese 
H Mercury 
H N-Nitroso-di-n-propytamine 
H I-Nitrosodiphenytamine (1) 
H Naphthalene 
H Nitrobenzene 
H Pentachlorophenol 
H Phenanthrene 
H Pheno 1 
Ii Pyrene 
H SeLeniun 
H Silver 
H Sodiun 
H ThalLiun 
H Zinc 
H alpha-Chlordane 
H bis(2-ChLoroethoxyMethane 
H bis(2-ChloroethylIether 
H gama-Chlordane 

09500500 
L Antimony 
L Cachiun 
L Cobalt 
L Nickel 
L Potassiun 
L Silver 

lou: 6/6 hi: 90/100 

H 1,2,4-Trichlorobenzene 

950.0000 u 
380.0000 U /- 
380.0000 u 
950.0000 u 
950.0000 UJ 
380.0000 U 
380.0000 U 
380.0000 u 
380.0000 U 
380.0000 U 
950.0000 u 
950.0000 u 
380.0000 U 
380.0000 U 
380.0000 u 

4.3000 
16.5000 J 

380.0000 U 
380.0000 U 
380.0000 u 
380.0000 U 
380.0000 U 

0.1100 u 
380.0000 U 

0.6600 J 
380.0000 U 

14.5000 
380.0000 U 

ilI7000 
380.0000 U 
380.0000 U 
380.0000 U 

24.0000 J 
380.0000 U 
380.0000 U 

380.0000 U /- 380.0000 U .’ 
380.0000 U 
380.0000 U 
380.0000 U 
380.0000 U 
380.0000 U 
380.0000 U 

22.8000 
16.1000 U 

0.3400 
380.0000 U 
380.0000 U 
380.0000 U 
380.0000 U 
950.0000 u 
380.0000 U 
380.0000 U 
380.0000 U 

0.7800 U 
2.0000 J 

613.0000 U 
0.9100 u 

40.2000 U 
6.4000 

380.0000 U 
380.0000 U 

3.2000 

0.7100 u 
0.0700 u 
0.1700 u 
0.4200 U 

28.5000 U .*-----+ 
0.2000 u 

440.0000 UJ 
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H 1.2.Dichlorobenzene : 
H 1;3-Oichlorobenzene 
H 1,4-Dichlorobenzef'te 
H 2,2'-oxybis(l-Chtoropropane) 
H 2,4,5-Trichlorophenol 
H 2,4,6-Trichlorophenol 
H 2,4-Dichlorophenol 
H 2,4-Dimethylpheno~ 
H 2,4-Dinitrophenol 
H 2,4-Dinitrotokene 
H 2,6-Dinitrotoluem 
H 2-Chloronaphthalene 
H 2-Chlorophenol 
H 2-Methylnaphthalene 

I H 2-Methylphenol 
H 2-Nitroaniiine 

/ H 2-Nitrophenol 

! H 3,3'-Dichlorobenzidine 
H 3-Nitroaniline 
H 4.4'.DOD 
H 4,4'-DDE 
Ii 4,4'-DDT 
H 4,6-Dinitro-2-methylphenoi 
H 4-Bromophenyl-phenylether 
H 4-Chloro-3-methylphenol 
H 4-Chloroaniline 
H 4-Chlorophenyl-phenylether 
H 4-Methylphenol 
H 4-Nitroaniline 
H 4-Nitrophenol 
H Acenaphthene 
H Acenaphthylene 
H ALdrin 
H Anthracene 
H Aroclor-1016 

: H Aroclor-1221 
H Arocior-1232 
H Aroclor-1242 
H Aroclor-1248 
H Aroctor-1234 
H Aroclor-1260 
H Arsenic 
H Benro(a)anthracene 
H Benzo(a)pyrene 
H Benzo(b)fluoranthene 
H Benzo(g,h,i)perylene 
H Benzo(k)fluoranthene 
H Butylbenzylphthalate 
H Carbazole 
H Chrysene 
H Copper 
H Di-n-butylphthalate 
H Di-n-octylphthalate 
H Dibenz(a,h)anthracene 
H D i benzofuran 
H Dieldrin 
Ii Diethylphthalate 
ii Dimethylphthalate 
H Endosulfan I 
H Endosulfan II 
H Endosulfan sulfate 
H Endrin 
h Endrin aldehyde 
H En&in ketone 
H Fluoranthene 
H Fluorene 
H Heptachlor 
H Heptachlor epoxide 
H Hexachlorobenzene -. 
H Hexachlorobutadiene 
H Hexachlorocyclopentadiene 
H Hexachloroethane 
H Indeno(l,2,3-cdjpyrene 

440.0000 UJ 
440.0000 UJ 
440.0000 UJ 
440.0000 UJ 

1100.0000 u 
440.0000 u 
440.0000 u 
440.0000 u 

1100.0000 UJ 
440.0000 u 
440.0000 UJ 
440.0000 UJ 
440.0000 u 
440.0000 UJ 
440.0000 u 

1100.0000 UJ 
440.0000 u 
440.0000 UJ 

1100.0000 UJ 
15000.0000 0 

710.0000 
3600.0000 
1100.0000 UJ 

440.0000 UJ 
440.0000 u 
440.0000 UJ 
440.0000 UJ 
440.0000 u 

1100.0000 UJ 
1100.0000 UJ 
440.0000 UJ 
440.0000 UJ 
230.0000 u 
440.0000 UJ 

4400.0000 u 
8900.0000 U 
4400.0000 u 
4400.0000 u 
4400.0000 u 
4400.0000 u 
4400.0000 u 

4.8000 
440.0000 UJ 
440.0000 UJ 
440.0000 UJ 
440.0000 UJ 
440.0000 UJ 
440.0000 UJ 
440.0000 UJ 
440.0000 UJ 

8.7000 
440.0000 UJ 
440.0000 UJ 
440.0000 UJ 
440.0000 UJ 
440.0000 u 
440.0000 UJ 
440.0000 UJ 
230.0000 U 
440.0000 u 
440.0000 u 
440.0000 u 
440.0000 u 
440.0000 u 
440.0000 UJ 
440.0000 UJ 
230.0000 u 
230.0000 U 
440.0000 UJ 
440.0000 UJ 
440.0000 UJ 
440.0000 UJ 
440.0000 UJ 
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H Isophorone 
H Lead 
H Mercury 
H Methoxychlor 
H N-Nitroso-di-n-propytmine 
H N-Nitrosodipheby~smine Cl) 
H Naphthalene 
N Nitrobenzene 
H Pentechlorophenol 
H Phenanthrene 
H Pheno 1 
H Pyrene 
H seleniun 
H Sodiun 
H Thalliun 
H Toxaphene 
H Zinc 
H alpha-BHC 
H alpha-Chlordane 
H beta-BHC 
H bis(2-ChloroethoxyWethane 
H bis(2-Chloroethyl)ether 
H bis(2-Ethylhexyljphthalate 
H delta-BHC 
H gamma-BHC (Lindane) 
H gamma-Chlordane 

09SOO5OOD Lou: 616 hi: 91/102 
Antimony 
Cadniun 
Cobalt 
Nickel 
Potassium 
Silver 

L 
L 
1 
L 
L 
L 

H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
Ii 
H 
H 
n 
H 
Ii 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 

1,2,4-Trichlorobentene 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-DichIorobenzene 
2,2’-oxybis(l-Chtoropropane) 
2,4,5-lrichlorophenol 
2,4,6-Trichlorophenol 
2,4-Dichlorophenol 
2,4-Dimethylphenol 
2,4-Dinitrophenol 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
2-Chloronaphthalene 
2-Chlorophenol 
Z-Perhylnaphthalene 
P-Methylphenol 
2-Nitroanitine 
2-Nitrophenol 
3,3’-Dichlorobenzidine 
3-Nitroaniline 
4,4’-DOD 
4,4’-DDE 
4,4’-DDT 
4,6-Dinitro-2-methylpheno~ 
L-Brcmwphenyl-phenylether 
4-Chloro-3-methylphenol 
4-Chloroaniline 
4-Chlorophenyl-phenylether 
4-Methylphenol 
4-Nitroaniline 
4-Nitrophenol 
Acenaphthene 
Acenaphthylene 
Aldrin I 

H Anthracene 
H Aroclor-1016 
H Aroclor-1221 
H Aroclor-1232 

440.0000 UJ 
18.7000 J 

0.0900 J 
2300.0000 U 

440.0000 UJ 
44iI.0000 UJ 
440.0000 UJ 
440.0000 UJ 

1100.0000 u 
440.0000 UJ 
440.0000 u 
440.0000 UJ 

1.1000 u 
241.0000 U 

1.2000 u 
23000.0000 u 

89.1000 J 
230.0000 u 

39DD.0000 D 
230.0000 u 
440.0000 UJ 
440.0000 UJ 
440.0000 UJ 
230.0000 u 
230.0000 u 

4200.0000 D 

o.noo u 
0.0800 u 
0.1900 u 
0.6600 u 

39.9000 u 
0.2100 u 

440.0000 u 
44O.OODD u 
440.0000 u 
440.0000 u 
440.0000 u 

1100.0000 u 
44O.DOOO u 
440.0000 u 
44O.DOOO u 

1100.0000 UJ 
440.0000 u 
440.0000 u 
440.0000 u 
440.0000 u 
440.0000 u 
440.0000 u 

1100.0000 u 
440.0000 u 
440.0000 u 

1100.0000 u 
20000.0000 D 

1000.0000 
12000.0000 D 

1100.0000 UJ 
440.0000 u 
440.0000 u 
440.0000 u 
44O.DBOO u 
44O.OODO u 

1100.0000 u 
llOO.CIOOO UJ 

440.0000 u 
440.0000 u 
230.0000 U 
440.0DDO u 

4400.0000 u 
9000.0000 u 
4400. DODD u 

-. *. 
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H Aroclor-1242 
H Aroctor-1248 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 

I 
H 

I H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
Ii 

hroclor-1254 
\roclor-1260 
\rsenic 
&enzo(a)anthracene 
~enzo<alpyrene 
$enzo(b)fluoranthene 
3enzo(g,h,i)perylene 
%enzo(k)fluoranthene 
3erylLiun 
3utylbenzylphthalate 
Zarbazole 
:hrysene 
Lopper 
Ii-n-butylphthalate 
)i-n-octylphthalate 
)ibenz(a,h)anthracene 
3ibenzofuran 
Dieldrin 
Diethylphthalate 
Dimethylphthalate 
Dinoseb 
Endosutfan I 
Endosulfan 11 
Endosulfan sulfate 
Endrin 
Endrin aldehyde 
Endrin ketone 
Fluoranthene 
Fluorene 
Heptachlor 
Heptachlor epoxide 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Indeno(l,2,3-cd)pVene 
lsophorone 
Lead 
Mercury 
nethoxychlor 
N-Nitroso-di-n-propylamine 
I-Nitroscdiphenylamine (1) 
Naphthalene 
Nitrobenrene 
PentachlorophenoI 
Phenanthrene 
Phenol 
Pyrene 
Seleniun 
Sodiun 
Thalliun 
Toxaphene 
Zinc 
alpha-BHC 
alpha-Chlordane 
beta-BHC 
bis(2-ChloroethoxyMtethene 
bis(2-Chloroethyl)ether 
bis(2-Ethylhexyl)phthalate 
delta-BHC 
gatmwBHC (Lindane) 
gamna-Chlordane 

H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 

09SOO600 
L Antimony 
L Cacisiun 

1 
l. Cobalt 
L Nickel 
L Silver 

H 4,4'-DDD 

ton: 5/S hi: 8/18 

4400.0000 u 
4400.0000 u 
4400.0000 u 

4.4000 
440.0000 u 
440.0000 u 
440.0000 u 
410.0000 u 
440.0000 u 

0.0600 U 
440.0000 u 
440.0000 UJ 
440.0000 u 

10.9000 
440.0000 UJ 
440.0000 u 
440.0000 u 
440.0000 u 
440.0000 u 
440.0000 u 
440.0000 u 

40.0000 
230.0000 u 
44tJ.0000 u 
440.0000 u 
440.0000 u 
440.0000 u 
440.0000 u 
440.0000 u 
440.0000 u 
230.0000 U 
230.0000 u 
44o;oooo u 
440.0000 u 
440.0000 UJ 
440.0000 u 
440.0000 u 
440.0000 u 

24.6000 J 
0.0900 J 

2300.0000 U 
440.0000 u 
440.0000 u 
440.0000 u 
440.0000 u 

1100.0000 u 
440.0000 u 
440.0000 u 
440.0000 u 

1.2000 u 
275.0000 u 

1.3000 u 
23000.0000 U 

40.1000 u 
230.0000 U 

5300.0000 D 
230.0000 u 
440.0000 u 
440.0000 u 
440.0000 u 

~230.0000 u 
32.0000 J 

6000.0000 D 

0.6000 U 
0.0600 U 
0.2300 u 
0.5200 U 
0.1700 u 

21.0000 

C-4-255 



H 4,4‘-DDE 
H Bariun 
H Beryllim 
H Catciun 
H copper 
H Di-n-octylphthaiate 
H Lead 
H Hagnesim 
H Manganese 
H Potassiun 
H Seleniun 
H Sodiun 
H Thallim 
H Vanadiun 
H Zinc 
H alpha-Chlordam 
H gama-Ch\ordane 

09s00700 Low: 214 hi: 901109 
L 2-nethylnaphthalene 
L Antimony 
L Cadmiun 
L Pyrene 

H 1,2,4-Trichlorobenrene 
H 1,2-Dichlorobenzene 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
Ii 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 

1;3-Dichlorobenrene 
1,4-Dichlorobenzene 
2,2’-oxybis(l-Chloropropane) 
2,4,5-Trichlorophenol 
2,4,6-Trichlorophenol 
2,4-Dichlorophenol 
2,4-Dimethylphenol 
2,4-Dinitrophenot 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
2-Chloronaphthalene 
2-Ch\orophenol 
2-Methylphenol 
2-Nitroaniline 
2-Nitrophenol 
3,3’-Dichlorobenzidine 
3-Nitroaniline 
4‘4’ -DDD 
4,4’-DDE 
4,4’ -DDT 
4,6-Dinitro-2-methylphenol 
4-Branophenyl-phenylether 
4-Chloro-3-methylphenol 
4-Chloroaniline 
4-Chiorophenyt-phenylether 
4-Methylphenol 
4-Nitroanitine 
4-NitrophenoL 
Acenaphthene 
Acenaphthylene 
Aldrin 
Anthracene 
Aroclor-1016 
Aroclor-1221 
Aroclor-1232 
Aroclor-1242 
Aroclor-1248 
Aroclor-1254 
Aroclor-1260 
Arsenic 
Bariun 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 

/ Benzo(g,h,1)peryLene 
H Benzo(k)fluoranthene 
H Beryttiun 

14.0000 
47.1000 J 

0.4600 J -J--h 
18700.0000 J 

4.3000 u 
370.0000 u 

23.9000 J 
1900.0000 U 

137.0000 J 
344.0000 u 

0.9100 u 
173.0000 u 

1.0000 u 
4.2000 J 

13.5000 u 
15.0000 
16.0000 J 

77.0000 J 
0.9800 U 
0.1000 u 

78.0000 J 

580.0000 U 
580.0000 U 
580.0000 U 
580.0000 U 
580.0000 U 

1500.0000 u 
580.0000 U 
580.0000 U 
580.0000 U 

1500.0000 UJ 
580.0000 U 
580.0000 U 
580.0000 U 
580.0000 U 

)cTj 

580.0000 U 
1500.0000 u 
580.0000 U 
580.0000 U 

1500.0000 u 
4600.0000 D 

570.0000 
35.0000 J 

1500.0000 UJ 
580.0000 U 
580.0000 U 
580.0000 U 
580.0000 U 
580.0000 U 

1500.0000 u 
1500.0000 UJ 

580.0000 U 
580.0000 U 

60.0000 U 
580.0000 U 

1200.0000 u 
2400.0000 U 
1200.0000 u 
1200.0000 u 
1200.0000 u 
1200.0000 u 
1200.0000 u 

20.2000 
40.8000 J 

580.0000 U 
580.0000 U 
580.0000 U 
580.0000 U f---Y 
580.0000 U 

0.1700 u 

C-4-256 



H autylbentylphthalate 
H Calciun 
H Carbarole 
H Chrmiun 
H Chrysene 
HCobalt 
HCopper 
H Di-n-butylphthalate 
H Di-n-octylphthalate 
H Dibenr(a,h)anthracene 
H Dibanzofuran 
H Dieldrin 
H Diethylphthalate 
H Dimethylphthalate 
H Endosulfan 1 
H Endosulfen II 
H Endosulfen sulfate 
H Endrin 
H Endrin atdehyde 
H Endrin ketone 
H Fluoranthene 
H Fluorene 
H Heptachlor 
H Heptachlor epoxide 
H Hexachlorobentene 
H Hexachtorobutadiene 
H Hexachlorocyclopentadiene 
H Hexachloroethane 
H lndeno(1,2,3-cd)pyrene 
H Iron 
H lsophorone 
H Lead 
H Hagnesiun 
H Manganese 
H Mercury 
H Methox;chlor 
H N-Nitroso-di-n-propylamine 
H N-Nitrosodiphenylamine (1) 
H Naphthalene 
H Nickel 
H Nitrobenzqe 
H Pentachlorophenol 
H Phenanthrene 
H Phenol 
H Selenium 
H Silver 
H Sodiun 
H Thallium 
H Toxaphene 
H Vanadium 
H Zinc 
H alpha-BHC 
H alpha-Chlordane 
H beta-BHC 
H bis(2-Chloroethoxy)mthane 
H bis(2-Chloroethyl)ether 
H bis(2-Ethylhexyl)phthalate 
H delta-BHC 
H gamna-BHC (Lindane) 
H gatmwChlordane 

09500800 Lou: 6/9 hi 
L Antitwny 
L Cadniun 
L Cobalt 
L Heptachlor epoxide 
L Nickel 
L Potassium 
L Silver 
I. bis(2-Ethylhexyl)phthalate 
L germ-BHC (Lindane) 

H 4,4'-DDD 43.0000 

580.0000 UJ 
15.9000 J 

580.0000 U 
0.6500 u 

29.7DDD 
580.0000 UJ 
580.0000 U 
580.0000 U 
580.0000 U 
120.0000 U 
580.0000 u 
580.0000 U 

6D.0000 U 
120.0000 u 
120.0000 U 
120.0000 u 
12o;DDDO U 
120.0000 U 
580.0000 u 
58O.ODDO U 

60.0000 u 
60.0000 U 

580.0000 U 
580.0000 U 
580.0000 UJ 
580.0000 U 
580.0000 u 

1630.0000 J 
580.0000 U 

47.6000 J 
417.0000 u 

45.1000 J 
0.1800 J 

600.0000 U 
580.0000 U 
580.0000 U 
580.0000 U 

7.0000 J 
580.0000 U 

1500.0000 U 
580.0000 u 
580.0000 U 

1 .MOO 
1.2000 J 

278.0000 U 
1.7000 u 

6000.0000 U 
5.0000 J 

187.0000 J 
60.0000 U 

2400.0000 D 
60.0000 U 

580.0000 u 
580.0000 U 
580.0000 U 

60.0000 U 
60.0000 u 

2600.0000 D 

24130 
0.6300 U 
0.0700 u 
0.1500 u 
0.2400 J 
0.3700 U 

19.0000 U 
0.1700 u 

i70.0000 J 
0.5300 J 

C-4-257 



H 4,4'-DDE 
H Aldrin 
H Aroctor-1016 
H Aroclor-1221 
H Aroclor-1232 
H Aroclor-1242 
H Aroctor-1248 
H Aroclor-1254 
H Aroclor-1260 
H Arsenic 
H Di-n-octylphthalate 
H Dieldrin 
H Endosulfan I 
H Endosulfan 11 
H Endosulfan sulfate 
H Endrin 
H Endrin aldehyde 
H Endrin ketone 
H Heptachlor 
H Hethoxychlor 
H Setenius 
H SodiUn 
H Thallium 
H Toxaphene 
H alpha-BHC 
H alpha-Chlordane 
H beta-BHC 
H delta-BHC 
H gamma-Chlordane 

09500900 Lou: 
L Antimony 
L Beryltiun 
L Cacbniun 
L Cobalt 
L Heptachlor epoxide 
L Nickel 
1 Potassiun L 

L 
L 
L 

H 
H 
H 
n 
H 
H 
H 
H 
H 
H 
Ii 
H 
H 
H 

Silver 
alpha-BHC 
beta-BHC 

1,2,4-Trichlorobanzene 
t,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
2,2#-oxybis(l-Chloropropane) 
2,4,5-Trichlorophenol 
2,4,&Trichlorophenol 
2,4-Oichlorophenol 
2,4-Dimethykphenol 
2,4-DinitrophenoL 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
2-chloronaphthalene 
2-Chlorophenol 

7/10 hi: 87194 

H 2-Methylnaphthatene 
H 2+!ethylphenol 
H 2-Nitroaniline 
H 2-Nitrophenol 
H 3,3’-Dichiorobenzidine 
H 3-Nitroani tine 
H 4,4’-ODD 
H 4,4’-DDE 
H 4,6-Dinitro-2-methylphenol 
H 4-6rcmophenyl-phenylether 
H 4-Chloro-3-methylphenol 
H 4-Chloroaniline 
H 4-Chlorophenyl-phenycether 
H 4-Methylphenol 
H 4-Nitroaniline 
H 4-Nitrophenol 
H Acenaphthene 

18.0000 
3.8000 u 

74.0000 u 
150.0000 u 

74.0000 u 
74.0000 u 
74.0000 U 
74.0000 U 
74.DDOO u 

3.2000 
370.0000 u 

7.4000 u 
3.8000 u 
7.4000 u 
7.4000 u 
8.5000 J 
7.4000 u 
7.4000 U 
3.i3000 u 

38.0000 u 
0.9600 U 

184.0000 u 
1.1000 u 

38D.OODD U 
3.8000 U 

33.0000 
3.8000 U 
3.8000 u 

29.0000 

0.8000 U 
0.0300 u 
0.0800 U 
0.1900 u 
0.2300 J 
0.4000 u 

27.6000 U 
0.2200 u 
0.5200 J 
0.1800 J 

46D.ODOO U 
460.0000 U 
460.0000 U 
460.0000 U 
46D.OOOD U 

1100.0000 u 
460.0000 U 
460.0000 U 
460.0000 U 

1100.0000 UJ 
460.0000 U 
460.0000 U 
460.0000 U 
460.0000 U 
460.0000 U 
460.0000 U 

1100.0000 u 
460.0000 U 
460.0000 U 

1100.0000 u 
14O.DOOO D 

22.0000 J 
llDO.0000 UJ 
46O.ODOO U 
460.0000 U 
460.0000 U 
460.0000 U 
460.0000 U 

1100.0000 u 
1100.0000 UJ 

460.0000 U 

C-4-258 

f---h . 



Acenaphthylene 
Aldrin 
Anthracene 
Aroclor-1016 
Aroclor-1221 
Aroclor-1232 
Aroclor-1242 
Aroclor-1248 
Aroctor-1254 
Aroclor-1260 
Arsenic 
Benzo(a)anthracene 
Benzo(a)pyrene 
genzo(b)fluoranthene 
Benzo(g,h,iWwL~ 
Benzo(k)fluorenthene 
Butylbenzylphthalate 
Carbarole 
Chrysene 
Copper 
Di-n-butylphthatate 
Di-n-octylphthalate 

H Dibenr(a.h)antnracene 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 

Dibenzofuran 
Dieldrin 
Diethyiphthalate 
Dimthylphthalate 
Endosulfan I 
Endosulfan II 
Endosutfan sulfate 
Endrin 
Endrin aldehyde 
Endrin ketone 
Fluoranthene 
Fluorene 
Heptachlor 
Hexachlorobenzene 
hexachlorobutadiene 
hexachlorocyctopentadiene 
Hexachloroethane 

H Indeno(l,2,3-cc0pyrene 
H I sophorone 
H Methoxychlor 
H N-Nitroso-di-n-propylamine 
H N-Nitrosodiphenylamine (11 
H Naphthalene 
H Nitrobenzene 
H Pentachlorophenol 
H Phenanthrene 
H Phenol 
H Pyrene 
H Seleniun 
H Sodiun 
H lhalliun 
H Toxaphene 
H Zinc 
H alpha-Chlordane 
H bis(2-ChloroethoxyMaethane 
H bis(2-Chloroethyl)ether 
H bis(2-Ethylhexyl)phthaLate 
H delta-BHC 
H gama-BHC (Lindane) 
H gamaa-Chlordane 

09s01000 
L Antimony 
L Berylliun 
L Cadmiun 
L Cobalt 
L Nickel 
L Potassiun 
L Silver 
L beta-BHC 

lou: 7/a hi: 3/7 

460.0000 u 
2.4000 U I 

460.0000 U 
46.0000 U 
93.0000 u 
46.0000 U 
46.0000 U 
46.0000 U 
46.0000 U 
46.0000 U 
14 -4000 

460.0000 U 
460.0000 U 
46Q.0000 u 
46O.OODO U 
460.0000 u 
460.0000 u 
460.0000 UJ 
460.0000 U 

16.5000 
460.0000 UJ 
46O.OOOD U 
460.0000 u 
46O.OOOD U 

4.6000 U 
460.0000 U 
46D.0000 u 

2.4OOD U 
4.6000 U 
4.6000 U 
4.6000 U 
4.6000 U 
4.6000 U 

460.0000 U 
460.0000 U 

2.4000 U 
460.0000 U 
460.0000 U 
460.0000 UJ 
460.0000 U 
460.0000 U 
460.0000 U 

24.0000 U 
460.0000 U 
460.0000 U 
460.0000 U 
460.0000 U 

1100.0000 u 
460.0000 U 
460.0000 U 
460.0000. U 

1.2000 u 
252.0000 U 

1.4000 U 
24O.DOOO U 

14.7000 u 
23.0000 

46O.OOOD U 
46O.OOOD u 
460.0000 U 

5.4000 
2.4000 U 

18.0000 J 

0.5900 u 
0.0200 u 
0.06OD u 
0.1400 u 
'0.2600 u 

20.2000 u 
0.1600 U 
0.5100 J 

c-4-259 



H 4.4’~DDD 
H 4,4'-DDE 
H Seleniun 
H Scdiun 
H Thallius 
H alpha-Chlordane 
H gama-Chlordene 

09s01100 
L Antimony 
L Berylliun 
L Cadniun 
L Cobalt 
L Nickel 
L Potessiun 
L Pyrene 
L Silver 

,> 

H 1,2,4-Trichlorobenrene 
H 1,2-Dichlorobebzme 
H 1,3-Dichlorobenzene 
H l,h-Dichlorobenrene 
H 2,2'-oxybis(l-Chloropropane 
H 2,4,5-TrichlorophenoL 
H 2,4,6-Trichlorophenol 
H 2,4-DichlorophenoL 
H 2,4-Dimethylpheno\ 
H 2,4-Oinitrophenol 
H 2,4-Dinitrotoluene 
H 2,6-Dinitrotoluene 
H 2-Chloronaphthalene 
H 2-Chlorophenol 
H 2-Methylnaphthalene 
H 2-Methylphenol 
H 2-Nitroaniline 
H 2-NitrophenoL 
H 3,3J-Dichlorobenzidine 
H 3-Nitroaniline 
Ii 4,4'-DDD 
H 4,4'-DDE 
H 4,4'-DDT 
H 4,6-Dinitro-Z-methylphenol 
H 4-Bromophenyl-phenylether 
H 4-Chloro-3-methylphenol 
H 4-Chloroaniline 
H 4-Chlorophenyl-phenylether 
H 4-Methylphenol 
H h-Nitroaniline 

4-Nitrophenol 
Acenaphthene 
Acenaphthylene 
Al&in 
Anthracene 
Aroclor-1016 
Aroclor-1221 
Aroclor-1232 
Aroclor-1242 
Atoclor-1248 
Aroclor-1254 
Aroclor-1260 
Arsenic 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benro(g,h,i)peryLene 
Benzo(k)fluoranthene 
Butylbenzylphthalate 
Carbarole 
Chrysene 
Copper 
Di-n-butylphthalate 

i Oi-n-octylphthalate 
H Dibenz(a,h)anthracene 

H 
H 
Ii 
H 
H 
Ii 
H 
H 
H 
Ii 
H 
H 
H 
H 
Ii 
H 
Ii 
H 
H 
H 
H 
H 
H 
H 

19.0000 J 
14.0000 J 

0.8900 U 
201.0000 u 

1.0000 u 
14.0000 J 
14.0000 J 

Lou: 7/8 hi: 91/98 
0.8000 U 
0.0300 u 
0.0800 u 
0.1900 u 
0.5400 u 

40.1000 u 
46.0000 J 

0.2200 u 

480.0000 U 
480.0000 U 
480.0000 U 
480.0000 U 
480.0000 U 

1200.0000 U 
480.0000 U 
48C.OOOO u 
480.0000 u 

1200.0000 UJ 
480.0000 u 
480.0000 U 
48O.BOOO U 
480.0000 U 
480.0000 U 
480.0000 U 

1200.0000 u 
480.0000 U 
480.0000 u 

1200.0000 u 
4400.0000 D 

300.0000 J 
1200.0000 J 
1200.0000 UJ 

480.0000 u 
480.0000 U 
480.0000 U 
480.0000 U 
480.0000 U 

1200.0000 u 
1200.0000 UJ 
4ao.0000 u 
480.0000 u 

49.0000 u 
480.0000 U 
950.0000 u 

190g.0000 u 
950.0000 u 
950.0000 u 
950.0000 u 
950.0000 u 
950.0000 u 

1.6000 U 
480.0000 U 
480.0000 U 
480.0000 U 
480.0000 U 
480.0000 U 
480.0000 U 
480.0000 UJ 
480.0000 u 

17.6000 
480.0000 UJ 
480.0000 U 
480.0000 U 

C-4-260 



Dibenzofuran 
Dieldrin 
Diethylphthetate 
Dimethylphthalate 
Endosutfan I 
Endosulfan II 
Endosulfan sulfate 
Endrin 
Endrin aldehyde 

H Endrin ketone 
H Fluoranthene 
H Fluorene 
H Heptachlor 
H Heptachlor epoxide 
H Hexachlorobenzene 
H Hexachlorobutadiene 
H Hexachlorocyclopentadiene 
H Hexachloroethane 
H Indeno(l,2,3-cd)pyrene 
H lsophorone 
H Iiercury 
H Methoxychlor 
H N-Nitroso-di-n-propytamine 
H N-Nitrosodiphenylamine (1) 
H Naphthalene. 
H Nitrobenrene 
H Pentachlorophenol 
H Phenanthrene 
H Phenol 
H Selenium 
H Sodiun 
H Thalliun 
H Toxaphene 
H Zinc 
H alpha-BHC 
H alpha-Chlordane 
H beta-BHC 
H bis(2-Chloroethoxybsethane 
H bis(2-Chloroethyl)ether 
H bis(2-Ethylhexyl)phthalate 
H delta-BHC 
H ganowBHC (Lindane) 
H gamma-Chlordane 

09SO1200 
L Antimony 
L Berylliun 
L Cackniun 
L Cobalt 
L Diet&in 
L Nickel 
L Potassium 
L Silver 
L alpha-Chlordane 
L gamna-Chlordane 

H Selenim 
H Sodiun 
H Thalliun 

09501300 
L Antimony 
L Bervlliun 

CadAun 
Cobalt 
Endosulfan II 
Endrin aldehyde - . 

tow: 7/10 hi: 3/3 

low: 7/11 hi: 3/6 

Heptachlor epoxlcle 
Nickel 
Potassium 
Silver 
bis(2-Ethylhexyljphthalate 

;:,~“,:‘~~~&..“; 

480.0000 U 
95.0000 u 

480.0000 u 
480.0000 U 

49.0000 u 
95.0000 u 
95.0000 u 
95.0000 u 
95.0000 u 
95.0000 u 

480.0000 u 
480.0000 u 

49.0000 u 
49.0000 u 

480.0000 u 
480.0000 U 
480.0000 UJ 
480.0000 U 
480.0000 U 
480.0000 U 

0.0900 J 
490.0000 u 
480.0000 U 
480.0000 U 
480.0000 u 
480.0000 u 

1200.0000 u 
480.0000 U 
480.0000 U 

1.2000 u 
282.0000 U 

1.4000 u 
4900.0000 u 

10.6000 U 
49.0000 u 

1200.0000 D 
49.0000 u 

480.0000 U 
400.0000 u 
480.0000 U 

49.0000 u 
49.0000 u 

1300.0000 0 

0.5900 u 
0.0300 u 
0.0600 U 
0.1400 u 
0.4700 J 
0.2700 U 

23.2000 U 
0.1600 U 
0.6800 J 
0.0860 J 

0.9000 u 
206.0000 U 

1.0000 u 

0.6100 U 
0.0200 u 
0.0600 U 
0.1500 ‘U 
2.2000 J 
0.1100 J 
0.0810 J 
0.2700 u 

43.8000 U 
0.1700 u 

74.0000 J 

C-4-261 



H 4,4'-DOD 
H Seleniun 
H Sodiun 
H Thallium 
H alpha-Chlordane 
H gama-Chlordane 

09s01400 low: 7/% hi: 91/97 

L Antimony 
L Berylliun 
I. Cadniua 
L Cobalt 
L Nickel 
L Potassim 
L Silver 
L bis(2-EthylhexylMhthalate 

H 1,2,4-Trichlorobenrene 
H 1,2-Dichlorobenrene 
H 1,3-Dichlorobenzebe 
H 1.4.Dichtorobenrene 
H 2,2'-oxybis(l-Chloropropane) 
H 2,4,5-TrichlorophenoL 
H 2,4,6-TrichlorophenoL 
H 2,4-Dichlorophenol 
H 2,4-Dimethytphenot 
H 2,h-Dinitrophenol 
H 2,4-Oinitrotoluene 
H 2,6-Dinitrotoluene 
H 2-Chloronaphthalene 
H 2-Chlorophenol 
H 2-hethylnaphthalene 
H 2-Methylphenol 
H 2-Nitroaniline 
H 2-Nitrophenol 
H 3,3$-Dichlorobenzidine 
H 3-Nitroaniline 
H 4,4'-DOD 
H 4,6-Dinitro-2-methylphenol 
H G-Bromophenyl-phenylether 
H 4-Chloro-3-methylphenol 
H 4-Chloroaniline 
H 4-Chlorophenyl-phenylether 
H 4-Methylphenol 
H 4-Nitroaniline 
H 4-Nitrophenol 
H Acenaphthene 
H AcenaphthyLene 
H Aldrin 
H Anthracene 
H Aroclor-1016 
H Aroclor-1221 
H Aroclor-1232 
H Aroclor-1242 
H Aroclor-1248 
H Aroclor-1254 
H Aroctor-1260 
H Arsenic 
H Benzo(a)anthracene 
H Benro(a)pyrene 
H Benzo(b)fluoranthene 
H Benzo(g,h,i)peryLene 
H Benzo(k)fluoranthene 
H Butylbenzylphthatate 
H Carbazole 
H Chrysene 
HCopper 
H Di-n-butylphthalate 
H Di-n-octylphthalate 
H Dibenz(a,h)anthracene 
H Dibenzofuran 
H Oieldrin 
H Diethylphthalate 

19.0000 J 
0.9200 U 202.0000 u --. 

1.0000 u 
20.0000 
18-0000 J 

0.7500 u 
0.0300 u 
0.0800 u 
0.1800 U 
0.3400 u 

24.7000 U 
0.2100 u 

220.0000 J 

440.0000 u 
440.0000 u 
440.0000 u 
440.0000 u 
440.0000 u 

1100.0000 U 
440.0000 u 
440.0000 u 
440.0000 u 

1100.0000 UJ 
440.0000 u 
440.0000 u 
440.0000 u 
44D.0000 u 
440.0000 u 
440.0000 u 

1100.0000 u 
440.0000 u 
440.0000 u 

1100.0000 u 
41.0000 

1100.0000 UJ 
440.0000 u 
440.0000 u 
440.0000 u 
440.0000 u 
440.0000 u 

1100.0000 u 
1100.0000 UJ 

440.0000 u 
440.0000 u 

2.2000 u 
440.0000 u 

44.0000 u 
89.0000 u 
44.0000 u 
44.0000 u 
44.0000 u 
44-0000 u 
44.0000 u 

1.5000 u 
440.0000 u 
440.0000 u 
440.0000 u 
440.0000 u 
440.0000 u 
440.0000 u 
440.0000 UJ 
440.0000 u 

5.1000 u 
440.0000 UJ 
440.0000 u 
440.0000 u ,- 
440.0000 u 

4.4000 u 
440.0000 u 
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H Dimethylphthalate 
H Endosulfan I 
H Endosulfan 11 
Ii Endosulfan sulfate 
H Endrin 
H Endrin aldehyde 
H Endrin ketone 
H 
H 
H 
H 
H 
H 
H 

/ H 
H 

I H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 

Fluoranthene 
Ftuorene 
Heptachlor 
Heptachlor epoxide 
Hexachlorobenzene 
HexachLorokrtadiene 
Hexachlorocyclopentadiene 
Hexachloroethane 
lndeno(l,2,3-cdjpyrene 
Isophorone 
UCPP 
Manganese 
Mercury 
Uethoxych tor 
N-Nitroso-di-n-propylamine 
N-Nitrosodiphenytamine (1) 
Naphthalene 
Nitrobenzene 
Pentachlorophenol 
Phenanthrene 
Phenol 
Pyrene 
Selenium 
Sodiun 
Thallium 
Toxaphene 
alpha-BHC 
alpha-Chlordane 
beta-BHC 
bis(2-ChtoroethoxyMethane 
bis(2-ChloroethylIether 
delta-BHC 
gamna-BHC (Lindane) 
gamma-Chlordane 

low: 7/12 hi: 57/58 
L Antimony 
L Berylliun 
L Cackni un 
L Coba 1 t 
L Dieldrin 
L Heptachlor epoxide 
L Nickel 
L Potassium 
L Pyrene 
L Silver 
L bis(2-Ethylhexyl)phthalate 
L gamna-Chlordane 

H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 

1,2,4-Trichlorobenzene 
1,2-Dichlorobenzene 
l,3-Dichlorobenzene 
1,4-Dichlorobenzene 
2.2’.oxybis(l-Chloropropane) 
2,4,6-Trichlorophenot 
2,4-Dichtorophenol 
2,4-Dimethylphenol 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
2-Chloronaphthalene 
2-Chlorophenol 
2-Hethylnaphthalene~’ 
2-Methylphenol 
2-Nitrophenol 
3,3’-Dichlorobenzidine 
4-Brunophenyl-phenylether 

:. ,f, <‘, ; 
: _I., 

440.0000 u 

2.2000 u 

4.4000 u 

4.4000 u 

4.4000 u 

4.4000 u 

4.4000 u 

440.0000 u 

440.0000 u 

2.2000 u 

2.2000 u 

440.0000 u 

440.0000 u 

440.0000 UJ 
44o.oooo u 
44o.oooo’u 
440.0000 u 

77000.0~00 DJ 
12-1000 J, 

0.1000 J 
22.0000 u 

440.0000 u 

440.0000 u 

440.0000 u 

440.0000 U 
1100.0000 u 
440.0000 u 

440.0000 u 

440.0000 u 

1.1000 u 
185.0000 U 

1.3000 u 
220.0000 u 

2.2000 u 

60.0000 0 
2.2000 u 

440.0000 u 

440.0000 u 

2.2000 u 

2.2000 u 

63.0000 D 

0.6500 U 
0.0300 u 

0.0700 u 

0.1600 U 
0.9900 J 
0.0520 J 
0.2900 U 

48.4000 U 
36.0000 J 

0.1800 U 
180.0000 J 

0.6200 J 

380.0000 U 
380.0000 U 
380.0000 u 

380.0000 U 
380.0000 U 
380.0000 U 
380.0000 U 
380.0000 U 
380.0000 U 
380.0000 U 
380.0000 U 
380.0000 u 
380.0000 U 
380.0000 U 
380.0000 u 

380.0000 U 
380.0000 u 
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1 H 
H 
Ii 
H 
H 
w 
H 
H 
H 
H 
H 
H 
H 
H 

4-Chloro-3-methylphenol 
4-Chloroaniline 
4-chlorophenyl-phenylether 
4-Methylphenol 
Acenaphthene 
Acenaphthy(ene 
Anthracene 
Arsenic 
Benzo(a)anthracene 
Benro(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g,h,i)pery(ene 
Benzo(k)fluoranthene 
Butylbenzylphtha(ate 

H Carbatole 
H Chrysene 
H Di-n-octylphthalate 
H Dibenz(a,h)anthracen 
H Dibenrofuran 
H Diethytphthalate 
H Dimethylphthalate 
H Fluoranthene 
H Fluorene 
ti BexachIorobenzene 
H Hexachlorobutadiene 
H HexachIorocycLopentadiene 
H Bexachloroethane 
H Indeno(l,2,3-cd)pyrene 
H lsophorone 
H MCPP 
H N-Nitroso-di-n-propytamine 
H N-Nitrosodiphenytamine (1) 
H Naphthalene 
H Nitrobenzene 
H Phenanthrene 
H Phenol 
H Seleniun 
H Sodiun 
H Thalliun 
H bis(Z-ChloroethoxyMmthane 
H bis(2-Chloroethyl)ether 

09501600 low: 7/11 hi: 3/3 
L Antimony 
L Beryliiun 
L Cadmiun 
L Cobalt 
L Die\drin 
L EndosuLfan II 
L Nickel 
L Potassiun 
L Silver 
L alpha-Chlordane 
L gamne-ChIordane 

H Seleniun 
H Sodium 
H Thalliun 

09s01700 Lou: 6/8 hi: b/IL 
L Antimony 
L Berylliun 
L Cadmiun 
L Cobalt 
L Heptachlor epoxide 
L Nickel 
L Potassiun 
L beta-BHC 

II 4,4’-DDD 
H Arsenic 
H Chromium 
H copper 

380.0000 U 
380.0000 U 
380.0000 u 
380.0000 u 
380.0000 U 
380.0000 U 
380.0000 u 

1.3000 U 
380.0000 u 
380.0000 u 
380.0000 u 
380.0000 u 
380.0000 u 
380.0000 u 
360.0000 UJ 
380.0000 u 
3BD.OODO U 
3i30.0000 u 
380.0000 u 
380.0000 U 
300.0000 u 
380.0000 u 
380.0000 u 
300.0000 u 
380.0000 u 
3BO.ODDD UJ 
380.0000 U 
380.0000 u 
380.0000 U 

62000.0000 J 
380.0000 U 
380.0000 U 
380.0000 u 
380.0000 u 
380.0000 u 
380.0000 u 

0.9900 u 
193.0000 u 

1.1000 u 
380.0000 u 
380.0000 u 

0.5800 u 
0.0200 u 
0.0600 U 
0.1400 u 
0.1800 J 
0.0980 J 
0.2600 U 

12.7000 U 
0.1600 U 
0.4700 J 
0.2400 J 

0.8700 u 
147.0000 u 

0.9900 u 

0.6200 U 
0.0300 u 
0.0900 u 
0.1500 u 
0.1000 J 
0.3900 u 

33.5000 u 
0.2100 J 

25.0000 J 1.3000 u /T 

21.1000 J 
5.6000 U 
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H Dieldrin 
B Endosulfan I1 
H Mercury 
H Selenim 
H Silver 
H SodiM 
H Thallium 
H Zinc 
H alpha-Chlordam 
H gaamwthlordane 

09s01800 
L Antimony 
L BeryLLim 
L Cacbniua 
L Cobalt 
L Dieldrin 
L Endrin 
L Nickel 
L Potassium 
L Silver 

H Seleniun 
H Sodium 
H Thallium 

09s01800D 
L 4,4'-DDD 
L Antimony 
L Cacbsim 
L Dieldrin 
L Endrin 
L Nickel 

Lou: 719 hi: 313 

Lou: 4110 hi 3/4 

L Potasslm 
L Silver 
L alpha-Chlordane 
L gamma-BHC (Lindane) 

H Beryllim 
H Selenim 
H Sodim 
H Thallim 

09501900 
L Antimony 
L Beryllim 
L Cacbniun 
L Cobalt 
L Dietdrin 
L Nickel 
L Potassim 
L Silver 

Lou: 7/B hi: 3/3 

H Selenim 
H Sodiun 
H ThaLlim 

09SO2000 low: 69/R hi: 313 

L 1,2,4-Trichlorobenrene 
L 1,2-Dichlorobentene 
L 1,3-Dichlorobenrene 
L 1,4-Dichlorobentene 
L 2,2'-oxybis(l-Chloropropane) 
L 2,4,5-TrichLorophenoL 
L 2,4,6-TrichlorophenoL 
L 2,4-DichlorophenoL 
L 2,4-Dimethylphenol 
L 2,4-DinitrophenoL 
L 2,4-DinitrotoLuenem' 
L 2,6-Dinitrotoluene 
L 2-Chloronaphthalene 
L 2-Chlorophenol 
L 2-nethylnaphthalene 

9.1000 J 
7.0000 J 
0.1300 J 
0.9400 U 

60.1000 
2466.0000 U 

1.1000 u 
11.5000 u 
13.0000 

9.4000 

0.6000 u 
0.0200 u 
0.0600 U 
0.1400 u 
0.5700 J 
0.6100 J 
0.2700 U 

16.3000 U 
0.1600 U 

0.9100 u 
164.0000 u 

1.0000 u 

1.2000 J 
0.6100 U 
0.2100 U 
0.5400 J 
0.0810 J 
0.5300 u 

30.5000 U 
0.3200 J 
0.1300 J 
0.1000 J 

0.4600 J 
0.9300 u 

213.0000 U 
1.1000 u 

0.5700 u 
0.0200 U 
0.0600 u 
0.1400 U 
0.2800 J 
0.2600 U 

14.2000 U 
0.1600 U 

0.8700 U 
98.7000 u 

0.9900 u 

10.0000 u 
10.0000 u 
10.0000 U 
lO.OODO U 
10.0000 U 
25.0000 U 
lO.DOOO U 
10.0000 u 
10.0000 u 
25.0000 UJ 
lD.OOOD U 
10.0000 u 
i0.0000 u 

10.0000 u 
10.0000 u 

C-4-265 

- 



L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 

H 
H 
H 

L 2-Methylphenol 
L 2-Nitroanitine 
L 2-NitrophenoI 
L 3,3’-Dichlorobenzidine 
L 3-Witroaniline 
L 4,6-Dinitro-2-methyLphenol 
L 4-Bromcphenyl-phenylether 
L 4-Chloro-3-methylphenol 

4-Chloroaniline 
4-chlorophenyl-phenylether 
4-Methylphenol 
4-Nitroaniline 
4-Nitrophenol 
Acenaphthene 
Acenaphthylene 
Anthracene 
Antimony 
Bento(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
aenzo(g,h,i)perylene 
Benzo(k)fluoranthene 
Berylliun 
Butylbenzylphthalate 
Cadmiun 
Carbazole 
Chrysene 
Coba\t 
Di-n-butylphthalate 
Di-n-octylphthalate 
Dibenz(a,h)anthracene 
Dibenzofuran 
Diethylphthalate 
Dimethylphthalate 
Fluoranthene 
F luorene 
Hexachlorobenzene 
Hexachlorobutadiene 
tiexachlorocyclopentadiene 
Hexachloroethane 
lndeno(l,2,3-cdjpyrene 
I sophorone 
N-Nitroso-di-n-propytamine 
N-Nitrosodiphenylamine (1) 
Naphthalene 
Nickel 
Nitrobenzene 
Pentachlorophenol 
Phenanthrene 
Phenol 
Potassiun 
Pyrene 
Silver 
alpha-Chlordane 
bis(2-Chloroethoxy)methane 
bis(2-Chloroethyl)ether 
bis(2-Ethylhexyl)phthaLate 

Seleniun 0.9000 u 
Sodiun 168.0000 u 
Thalliun 1.0000 u 

10.0000 u 
25.0000 U 
10.0000 u 
10.0000 u 
25.0000 U 
25.0000 UJ 
10.0000 u 
lO.ODOD U 
10.0000 u 
10.0000 u 
10.0000 U 
25.0000 U 
25.0000 UJ 
10.0000 u 
lD.DOOO U 
10.0000 u 

0.5900 u 
30.0000 u 
10.0000 u 
10.0000 u 
10.0000 u 
10.0000 u 

0.0300 u 
10.0000 u 

0.0600 U 
lD.OOOD U 
10.0000 u 

0.1400 u 
10.0000 UJ 

1.0000 J 
10.0000 u 
10.0000 u 
10.0000 u 
10.0000 u 
10.0000 u 
10.0000 u 
10.0000 u 
10.0000 u 
10.0000 UJ 
10.0000 u 
10.0000 u 
lO.OOOD U 
10.0000 u 
10.0000 u 
10.0000 u 

0.2600 U 
10.0000 u 
25.0000 U 
10.0000 u 
10.0000 u 
35.9000 u 
10.0000 u 

0.1600 U 
1.2000 J 

10.0000 u 
10.0000 u 

3.0000 J 

09SO2100 low: 7/9 hi: 316 
Antimony 
Beryllim 
Cadmiun 
Cobalt 
Endrin 
Endrin aldehyde .’ 
Nickel 
Potassiun 
Silver 

0.5900 u 
0.0300 u 
0.0600 u 
0.1400 u 
0.5600 J 
0.3300 J 
0.2600 U 

ia. u 

0.1600 U 
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H Heptachlor epoxide 
H Selenim 
H Sodium 
H Thalliun 
H alpha-Chlordane 
H gamrm-Chlordane 

D9SO2200 low: 418 hi: 5/13 
L 
L 
L 
L 
L 
L 
L 
L 

H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 

Antimony 
Ca&nius 
Cobalt 
Endosutfan IT 
Heptachlor epoxide 
Nickel 
Potassium 
bis(2-Ethylhexyt)phthalate 

4,4'-DDE 
4,4'-DDT 
Bariun 
Copper 
Lead 
Manganese 
Mercury 
Seleniun 
Silver 
Sodiun 
Thalliun 
Zinc 

H alpha-Chlordane 

09sO23OD low: 6/7 hi: 77/84 
L Antimony 
L Cactnim 
L Cobalt 
L Endrin aldehyde 
L Nickel 
L Potassiun 
L Silver 

H 1,2,4-Trichlorobenzene 
H 1,2-Dichlorobenzene 
H 1,3-Dichlorobenzene 
H 1,4-Dichlorobenzene 
H 2,2'-oxybis(l-Chloropropane) 
H 2,4,5-Trichlorophenol 
H 2,4,6-Trichlorophenol 
H 2,4-Dichlorophenol 
H 2,4-Dimethylphenol 
H 2,4-Dinitrophenol 
H 2,4-Dinitrototuene 
H 2,6-Dinitrotoluene 
H 2-Chloronaphthalene 
H 2-Chlorophenol 
H 2-Methylnaphthalene 
H 2-Methylphenol 
H 2-Nitroaniline 
H 2-Nitrophenol 
H 3,3'-Dichlorobenzidine 
H 3-Nitroaniline 
H 4,4'-DDE 
H 4,4'-DDT 
H 4,6-Dinitro-2-methylphenol 
H 4-Brcmophenyl-phenylether 
H 4-Chtoro-3-methylphenol 
H 4Chloroaniline 
H 4-Chlorophenyl-phenylether 
H 4-Methylphenol 
H 4-Witroanilibe -.-. 
H 4-Nitrophenol 
H Acenaphthene 
H Acenaphthylene 
H Aldrin 

2.0000 
0.9000 u 

172.0000 u 
1.0000 u 

27.0000 D 
16.0000 

0.6000 U 
0.1200 J 
0.1400 u 
1.1000 J 
1.7000 J 
0.4500 u 

29.3000 U 
81.0000 J 

20.0000 
24.WOO 

8.7000 J 
3.2000 U 

45.2000 J 
11.2000 J 

0.1300 J 
0.9100 u 
0.6900 J 

227.0000 U 
1.0000 U 

27.0000 U 
14.0000 

0.6600 U 
0.2800 u 
0.1800 U 
0.3200 J 
0.4800 U 

30.9000 u 
0.1800 U 

380.0000 UJ 
380.0000 U 
380.0000 u 
380.0000 u 
38o.ooqo u 
950.0000 u 
380.0000 u 
380.0000 u 
380.0000 U 
950.0000 UJ 
380.0000 U 
380.0000 U 
380.0000 U 
380.0000 U 
380.0000 u 
380.0000 U 
950.0000 u 
380.0000 U 
380.0000 u 
950.0000 UJ 

55.0000 
38.0000 

950.0000 u 
380.0000 u 
380.0000 U 
380.0000 UJ 
380.0000 U 
380.0000 u 
950.0000 UJ 
950.0000 u 
380.0000 U 
380.0000 u 

2.0000 u 
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Ii Anthracene 
H Arsenic 
H Bariun 
H Benzo(a)anthracene 
H Benzo(a)pYrene 
H Benzo(b)fluoranthene 
H Benzo(g,h,i)perYtene 
H Benzo(k)fluoranthene 
H Butylbenzylphthalate 
H Carbazole 
H Chrysene 
H Copper 
H Di-n-octylphthalate 
Ii Dibenz(a,h)anthracene 
H Dibenzofuran 
H Diethytphthatate 
H Dimethylphthatate 
H Endosulfan T 
H Fluoranthene 
H Fluorene 
H Heptachlor 
H Heptachlor epoxide 
H Hexachlorobenzene 
H Hexachlorobutadiene 
H nexachlorocyclopentadiene 
H Hexachloroethane 
H Indeno(l,2,3-cdjpyrene 
H Isophorone 
H Lead 
H Methoxychlor 
H N-Nitroso-di-n-propytamine 
H N-Nitrosodiphenytamine (1) 
H Naphthatene 
H Nitrobenzene 
H Pentachlorophenol 
H Phenanthrene 
H Phenol 
H Pyrene 
H Seteniun 
H Sodiun 
H Thalliun 
H Toxaphene 
H Zinc 
H alpha-BHC 
H alpha-Chlordane 
H beta-BHC 
H bis(2-Chloroethoxy)methane 
H bis(2-Chloroethyl)ether 
H bis(2-Ethylhexyl)phthalate 
H delta-BHC 
H gamM-8HC (tindane) 

09502400 Lou: 417 
L Antimony 
L Cobalt 
L Dieldrin 
L Endrin 
L Endrin aldehyde 
L Nickel 
L Potassium 

H 1,2,4-Trichlorobenzene 
H 1,2-Dichlorobenzene 
H 1,3-Dichlorobenzene 
H 1,4-Dichlorobenzene 
H 2,2'-oxYbis(l-Chloropropane) 
H 2,4,5-Trichlorophenol 
H 2,4,6-Trichlorophenol 
H 2,4-Dichlorophenol ~. 
H 2,4-Dimethylphenol 
H 2,4-Dinitrophenol 
H 2,4-Dinitrotoluene 
H 2,6-Dinitrotoluene 

hi: ?9/89 

380.0000 u 
1.3000 u 
7.4000 J 

380.0000 U 
380.0000 U 
380.0000 U 
380.0000 U 
380.0000 U 
380.0000 U 
380.0000 UJ 
380.0000 U 

3.8000 J 
380.0000 U 
38O.DODD U 
300.0000 u 
380.0000 U 
380.0000 U 

2.0000 u 
380.0000 U 
380.0000 u 

2.0000 u 
5.4000 

380.0000 U 
380.0000 U 
380.0000 U 
380.0000 u 
380.0000 U 
380.0000 U 

43.7000 J 
20.0000 u 

380.0000 U 
380.0000 U 
380.0000 U 
380.0000 U 
950.0000 UJ 
380.0000 U 
38O.DOOO U 
380.0000 U 

1.0000 u 
144.0000 u 

1.1000 u 
200.0000 u 

14.7000 u 
2.0000 u 

33.0000 D 
2.0000 u 

380.0000 U 
380.0000 UJ 
380.0000 U 

2.0000 u 
2.0000 u 

0.6700 U 
0.3000 u 
2.1000 J 
0.7400 J 
0.2800 J 
1.5000 u 

30.0000 U 

380.0000 UJ 
380.0000 UJ 
380.0000 UJ 
380.0000 UJ 
380.0000 UJ 
950.0000 UJ 
380.0000 UJ 
380.0000 UJ 
380.0000 UJ 
95O.OOOO.UJ 
380.0000 UJ 
380.0000 UJ 
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H 2-ChloronaphthaLene 
Ii 2-Chlorophenol 
H 2-Methylnaphthalene 
H t-Methylphenol 
H 2-Nitroaniline 
H 2-Nitrophenol 
H 3,3'-Dichlorobenzidine 
H 3-Nitroeniline 
H 4,4'-DDE 
H 4,4'-DDI 
H 4,6-Dinitro-2-methylphenol 
H 4-Bromophenyl-phenylether 
H 4-Chtoro-3-methylphenol 
H 4-Chloroaniline 
H 4-ChlorophenyL-phenylether 
H 4-Methylphenol 
H 4-Nitroaniline 
H 4-Nitrophenol 
H Acenaohthene 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 

Acenaphthylene 
Aldrin 
Anthracene 
Arsenic 
Bariun 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benro(g,h,iWerYlene 
Benzo(k)fluoranthene 
Beryttiun 
Butylbenzylphthatate 
Cadmium 
Carbazole 
Chromium 
Chrysene‘ 
Copper 
Di-n-octylphthalate 
Dibenz(a,h)anthracene 
Dibenzofuran 
Diethylphthalate 
Dimethylphthalate 
Endosulfan I 
Fluoranthene 
Fluorene 

380.0000 UJ 
380.0000 UJ 
380.0000 UJ 
380.0000 UJ 
950.0000 UJ 
380.0000 UJ 
380.0000 UJ 
950.0000 UJ 

39.0000 
16.0000 J 

950.0000 UJ 
380.0000 UJ 
380.0000 UJ 
380.0000 UJ 
380.0000 UJ 
380.0000 UJ 
950.0000 UJ 
950.0000 UJ 
380.0000 UJ 
380.0000 UJ 

2.0000 u 
380.0000 UJ 

1.4000 u 
35.2000 J' 

380.0000 UJ 
380.0000 UJ 
380.0000 UJ 
380.0000 UJ 
380.0000 UJ 

0.1200 u 
380.0000 UJ 

0.7400 J 
380.0000 UJ 

11.3000 
380.0000 UJ 

10.0000 
380.0000 UJ 
380.0000 UJ 
380.0000 UJ 
380.0000 UJ 
380.0000 UJ 

2.0000 u 
380.0000 UJ 
380.0000 UJ 

h 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
Ii 
H 
H 
H 
H 
H 
H 
H 

H Heptachlor 
H Heptachlor epoxide 
H Hexachlorobentene 

2.0000 u 
3.9000 

380.0000 UJ 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
Hexachloroethane 
tndeno(l,2,3-cdjpyrene 
lsophorone 
Lead 
Mercury 
Methoxychlor 
N-Nitroso-di-n-propytamine 
N-Nitrosodiphenylamine (1) 
Naphthalene 
Nitrobenzene 
Pentachlorophenol 
Phenanthrene 
Phenol 
Pyrene 
Seleniun 

380.0000 UJ 
380.0000 UJ 
380.0000 UJ 
380.0000 UJ 
380.0000 UJ 

25.0000 J 
0.1000 u 

20.0000 u 
380.0000 UJ 
380.0000 UJ 
380.0000 UJ 
380.0000 UJ 
9f0.0000 UJ 
380.0000 UJ 
380.0000 UJ 
380.0000 UJ 

1.0000 u 

H 
H 
H 

Silver 0.5700 J 
Sodiun 157.0000 u 
Thalliun 
Toxaphene 
Zinc 
alpha-BHC 

1.1000 u 
200.0000 v 

_ -. 30.0000 u 
..2.0000 u 

alpha-Chlordane 
beta-BHC 
bis(2-ChtoroethoxyImethane 

44.0000 D 
2.0000 u 

380.0000 UJ 
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H 1,2,4-Trichlorobenze 
H 1,2-Dichlorobenzebe 
H 1,3-Dichtorobenzene 
H 1,4-Dichlorobenzene 
H 2,2'-oxybis(l-Chloropropane) 
H 2,4,5-Trichlorophenol 
H 2,4,6-TrichLorophenoL 
H 2,4-DichlorophenoL 
H 2,4-Dimethylphenol 
H 2,4-DinitrophenoL 
H 2,4-Dinitrototuene 
H 2,6-DinitrotoLuene 
H 2-ChloronaphthaLene 
H 2-Chlorophenol 
H 2-Methylnaphthalene 
H 2-Methylphenol 
H E-Nitroaniline 
H 2-Nitrophenol 
H 3,3'-Dichlorobenzidine 
H 3-Nitroanitine 
ti 4,4'-DDD 
H 4,4'-DDE 
H 4,4'-DDT 
H 4,6-Dinitro-2-mthylphenoi 
H 4-Bromophenyl-phenylether 
H 4-Chloro-3-methylphenoL 
H 4-Chloroaniline 
H 4-Chlorophenyl-phenylether 
H L-Methylphenol 
H 4-Nitroaniline 
H 4-Nitrophenol 
H Acenaphthene 
H Acenaphthylene 
H Aldrin 
H Anthracene 
H Aroclor-1016 
H Aroclor-1221 
H Aroclor-1232 
H Aroclor-1242 
H Aroclor-1248 
H Aroclor-1254 
H Aroclor-1260 
H Arsenic 
H Bariun 
H Benzo(a)anthracene 
Ii Benzo(a)pyrene 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 

Benzo(b)iLuoranthene 
Benzo(g,h,i)perYlene 
Benzo(k)fluoranthene 
Beryl liun 
Butylbenzylphthalate 
Carbazole 
Chrysene 
Copper 
Di-n-OctylphthaLate~ 
Dibenz(a,h)anthracene 
Dibenzofuran 
Dieldrin 
Diethylphthalate 

H bis(2-ChLoroethyl)ether 
H bis(2-EthylhexylIphthaLate 
H delta-BHC 
H gama-BHC (Lindabe) 

09SO2500 Low: 5/7 hi: 90/101 
L Antimony 
L Cadmiun 
I. Cobalt 
L Endrin aldehyde 
L Nickel 
L Potassiua 
L gamna-BHC (Lindane) 

380.0000 VJ 
380.00DD UJ 

2.0000 v 
2.0000 u 

0.7300 u 
0.1100 v 
0.1800 U 
1.3000 J 
0.5300 u 

46.2000 U 
0.4600 J 

420.0000 VJ 
420.0000 UJ 
420.0000 UJ 
420.0000 VJ 
420.0000 UJ 

1100.0000 UJ 
420.0000 UJ 
420.0000 UJ 
420.0000 UJ 

1100.0000 UJ 
420.0000 UJ 
420.0000 UJ 
420.0000 UJ 
420.0000 UJ 
420.0000 UJ 
420.0000 UJ 

1100.0000 UJ 
420.0000 UJ 
420.0000 UJ 

1100.0000 UJ 
4.2000 U 

24.0000 J 
37.0000 J 

1100.0000 UJ 
420.0000 UJ 
420.0000 UJ 
420.0000 UJ 
420.0000 UJ 
420.0000 UJ 

1100.0000 UJ 
1100.0000 UJ 

420.0000 UJ 
420.0000 UJ 

2.2000 u 
420.0000 VJ 

42.0000 U 
85.0000 V 
42.0000 U 
42.0000 U 
42.0000 V 
42.0000 U 
42.0000 V 

1.5000 u 
20.7000 J 

420.0000 UJ 
420.0000 UJ 
420.0000 VJ 
420.0000 UJ 
420.0000 UJ 

0.1100 u 
420.0000 UJ 
420.0000 UJ 
420.0000 UJ 

3.2000 J 
420.0000 UJ 
420.0000 UJ 
420.0000 UJ 

4.200D U 
420.0000 UJ 
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e""l, H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 

Dimethylphthatate 
Dinoseb 
Endosutfan I 
Enciosutfan 11 
Endosukfan sulfate 
Endrin 
Endrin ketone 
Fluoranthene 
Fluorene 
Heptach t or 
Heptachlor epoxide 
Hexachtorobenzene 
Bexachlorobutadiebe 
Hexachlorocyclopentadiene 
Hexachloroethabe 
Indeno(l,2,3-cd)pyrene 

ti lsophorone 
H MCPP 
H Uercury 
B Methoxychlor 
H N-Nitroso-di-n-propyternine 
H N-Nitrosodiphenytmine (1) 
H Naphthalene 
H Nitrobenzene 
H Pentachlorophenol 
H Phenanthrene 
H Phenol 
H Pyrene 
H Selenium 
H Silver 
H Sodiun 
H Thalliun 
H Toxaphene 
H Zinc 
H alpha-BHC 
H alpha-Chlordane 
H beta-BHC 
H bis(2-Chloroethoxy)mthane 
H bisC2-Chloroethyl)ether 
H bis(2-Ethylhexyl)phthalate 
H delta-BHC 
H gamna-Chlordane 

09SO2600 
L Antimony 
L 

L 

L 
L 
L 

H 
H 
H 
H 
H 
H 
H 
H 
H 

Cadmiun' 
Cobalt 
En&in 
Nickel 
Silver 

10~: 5/6 hi: lo/16 

Arsenic 
Bariun 
Berylliun 
Calcim 
Chromiun 
Copper 
Di-n-octylphthalate 
Magnesium 
Manganese 

H Mercury 
H Potassiun 
H Selenium 
H Sodium 
H Thalliun 
H Vanadiun 
H Zinc 

09SO2700 -,-. low: 5/11 hi: 76/88 
L Antimony 
L Benzo(b)fLuoranthene 
L Benzo(k)fluoranthene 
L Cadmiun 

420.0000 UJ 
320.0000 J 

2.2DOO V 
4.2000 V 
4.2000 U 
8.7000 J 
4.2000 U 

420.0000 UJ 
420.0000 UJ 

2.2000 v 
27.0000 

420.0000 UJ 
420.0000 UJ 
420.0000 UJ 
420.0000 UJ 
420.0000 UJ 
420.0000 UJ 

57000.0000 u 
0.2300 J 

22.0000 u 
420.0000 UJ 
420.0000 UJ 
420.0000 UJ 
420.0000 UJ 

1100.0000 UJ 
420.0000 UJ 
420.0000 UJ 
420.0000 UJ 

1.1000 v 
2.5000 J 

163.0000 U 
1.3000 u 

220.0000 u 
11.7000 u 

2.2000 v 
530.0000 D 

2.2000 u 
420.0000 UJ 
420.0000 UJ 
420.0000 UJ 

2.2000 u 
500.0000 D 

0.6400 v 
0.0700 u 
0.3700 u 
0.2400 J 
1.4000 u 
0.1800 U 

1.3000 u 
37.4000 J 

0.4400 u 
153000.0000 J 

5.6000 
4.4000 J 

370.0000 UJ 
3080.0000 V 

103.0000 
0.0800 U 

417.0000 u 
0.9700 v 

235.0000 u 
1.1000 u 
6.6000 J 
9.7000 u 

0.6800 u 
58.0000 J 
60.0000 J 

0.0700 u 
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L Cobalt 
L Endosulfan sulfate 
L Endrin 
L FLuoranthede 
L Nickel 
L Pyrene 
L Silver 

H 1,2,4-Trichlorobanze 
H l,2-Dich\orobenzene 
H 1,3-Dichlorobenzene 
H 1,4-Dichlorobanz~ 
H 2,2’-oxybis(l-Chloropropane) 
H 2,4,!bTrichlorophenoL 
H 2,4,&TrichtorophenoL 
H 2,4-Dichlorophenol 
H 2,4-DimethylphenoL 
H 2,4-Dinitrophenol 
H 2,4-Dinitrototuene 
H 2,6-DinitrotoLLJeM 
H 2-Chloronaphthalene 
H 2-Chlorophenol 
H 2-MethylnaphthaLeM 
H 2-MethyLphenoL 
H 2-Nitroanikine 
H 2-Nitrophenot 
H 3,3J-Dichlorobenzidine 
H 3-Nitroenitine 
H 4,4’-DDD 
H 4,4’-DDE 
H 4,4’-DDT 
H 4,6-Dinitro-2-methylphenol 
H 4-Brcmophenyl-phenykether 
H 4-Chloro-3-methylphmok 
H 4-Chloroaniline 
H 4-Chlorophenyl-phenylether 
H 4-Methylphenol 
H G-Nitroanitine 
H 4-Ni trophenot 
H Acenaph thene 
H Acenaphthylene 
H Aldrin 
H Aluninm 
H Anthracene 
H Arsenic 
H Bariun 
H Benzo(a)anthracene 
H Benzo(a)pyrene 
H Benzo(g,h,i)perylene 
H Berytliun 
H Butylbenzylphthalate 
H Calciun 
H Carbazole 
H Chrysene 
H Di-n-octylphthalate 
H Dibenz(a,h)anthracene 
H Dibenzofuran 
H Diethylphttialate 
H Dimethylchthalate 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 

Endowif& I 
F Luorene 
Heptachlor 
Heptachlor epcxide 
Hexachkorobenzene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
HexachLoroethane 
Indeno(l,2,3-cd)pyrene 
Iron 
I sophorone 
Magnesiun 
Manganese 
Methoxychlor 

0.4200 U 
0.2800 J 
0.7500 J 

30.0000 J 
1.5000 v 

40.0000 J 
0.1900 u 

390.0000 u 
390.0000 u 
390.0000 u 
390.0000 u 
390.0000 V 
980.0000 U 
390.0000 u 
390.0000 U 
390.0000 u 
980.0000 U 
390.0000 v 
390.0000 u 
390.0000 u 
390.0000 u 
390.0000 u 
390.0000 u 
980.0000 U 
390.0000 U 
390.0000 v 
980.0000 U 

4.6000 J 
140.0000 D 

76.0000 D 
980.0000 U 
390.0000 u 
390.0000 u 
390.0000 u 
390.0000 u 
390.0000 U 
980.0000 V 
980.0000 U 
390.0000 IJ 
390.0000 u 

2.0000 u 
3160.0000 

390.0000 u 
1.4000 U 

65.3000 
390.0000 v 
390.0000 u 
390.0000 u 

0.5800 J 
390.0000 u 

91100.0000 J 
390.0000 v 
390.0000 u 
390.0000 u 
390.0000 u 
390.0000 u 
390.0000 U 
390.0000 v 

2.0000 u 
390.0000 U 

2.0000 u 
2.0000 u 

390.0000 v 
390.0000 u 
390.0000 U 
390.0000 u 
390.0000 u 
975.0000 
390.0000 u 

2390.0000 U 
111.0000 

20.0000 u 
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I H 
H 
H 

I 
Ii 
H 
H 
H 

N-Nitroso-di-n-propyLmine 
N-Nitrosodiphenytamine (1) 
Naphthalene 
Nitrobenzene 
PentachLorophenol 
Phenanthrene 
Phenol 
Potassim 
Seleniun 
Sodim 
Thalliun 
Toxaphene 
Vanadim 
Zinc 
alpha-BHC 
alpha-Chlordane 
beta-BHC 
bis(2Chloroethoxy)rthane 
bis(2-Chloroethyl)ether 
bis(2-Ethylhexyl)phthaLate 
delta-BHC 

H gama-BHC (Lindane) 
H gama-Chlordane 

09902800 
L Antimony 
L Cadmiun 
L Cobalt 
L Endrin 
L Endrin aldehyde 
L Heptachlor epoxide 
L Nickel 
L Silver 

H 4,4'-DDE 
H 4,4'-DDT 
H Arsenic 
H Barim 
H Beryllium 
H Catciun 
H Di-n-octytphthalate 
H Magnesiun 
H Manganese 
H Potassiun 
H Seteniun 
H Sodiun 
H Thalliun 
H Zinc 
H alpha-Chlordane 
H gamma-Chlordane 

09502901 
L Antimony 
L Cadmiun 
L Cobalt 
L Dieldrin 
L Endrin 
L Endrin ketone 
L Nickel 
I. Potassium 
L Silver 

H 4.4'-DDD 
H Aidrin 
H Aroctor-1221 
H Beryttium 
H Endosulfan I 
H Heptachlor 
H Heptachlor epoxide 
H Methoxychlor 
H Seleniun 
H Sodiun 
H Thalliun 

390.0000 v 
390.0000 v 
390.0000 u 
390.0000 v 
980.0000 V 
390.0000 u 
390.0000 u 
342.0000 u 

1.0000 u 
178.0000 U 

1.2000 u 
200.0000 u 

6.9000 J 
13.5000 v 

2.0000 U' 
5.5000 
2.0000 v 

390.0000 u 
390.0000 u 
390.0000 u 

2.0000 u 
2.0000 U 
6.2000 

Lou: 518 hi: 8/16 
0.6400 u 
0.0700 v 
0.1600 V 
0.5100 J 
0.3800 J 
0.3400 J 
0.3300 u 
0.1800 U 

110.0000 DJ 
110.0000 DJ 

1.3000 v 
35.3000 J 

0.5900 J 
24100.0000 

370.0000 u 
26lO.OODD V 

97.8000 
373.0000 u 

0.9800 V 
259.0000 U 

1.1000 u 
8.8000 v 

24.0000 
25.0000 

Lou: 6/9 hi: 15/18 
0.5900 u 
0.0700 u 
0.1900 u 
1.1000 J 
2.0000 J 
0.2000 J 
0.2900 U 

13.5000 u 
0.1700 v 

9.7000 J 
2.0000 u 

8l.DDOO V 
0.1200 u 
2.0000 u 
2.0000 v 
2.0000 u 

20.0000 u 
0.8600 u 

182.0000 V 
1.0000 u 
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Toxaphene 
alpha-BHC 
alpha-Chlordane 
beta-BHC 
delta-BHC 
gema-BHC (Lindane) 
gamma-Chlordane 

09S02901D 
L Antimony 
L Cacfniun 
L Cobalt 
L Nickel 
L Potassiun 
I. Silver 

LOW: S/6 hi: 1406 

H Aldrin 
H Beryttim 
H Endosutfan I 
H Heptachlor 
H Heptachlor epoxide 
H Methoxychlor 
H Seleniun 
H Sodiun 
H Thalliun 
H Toxaphene 
H alpha-BHC 
H alpha-Chlordane 
H beta-BHC 
H delta-BHC 
H gamsa-BHC (Lindane) 
H gamna-Chlordane 

09s03001 Lou: 419 hi: 25141 
Ant i many 
Cadmi un 
Cobalt 
Endosulfan sulfate 
Endrin 
Endrin ketone 
Hethoxychlor 
Potassiun 
Silver 

H 4,4’-DOD 
H 4,4’-DDE 
H 4,4’-DDT 
H ALdrin 
H Aluninm 
H Arocior-1016 
H Aroclor-1221 
H Aroclor-1232 
H Aroclor-1242 
H Aroclor-1248 
H hroclor-1254 
H Aroctor-1260 
H Arsenic 
H Bariun 
H Berylliun 
H Chromiun 
H Copper 
H Dicamba 
H Dieldrin 
H Endosul f an I 
H Endosul fan I I 
H Endrin aldehyde 
H Heptachior 
H Heptachlor epoxide 
H Lead 
H MCPA 
H Hagnesiun 
H Mercury 
H Nickel 

200.0000 u 
2.0000 U 

20.0000 
2.0000 u 
2.0000 u 
2.0000 u 

18.0000 

0.5600 U 
0.0700 u 
0.1800 U 
0.2700 J 

13.9000 v 
0.1600 U 

2.0000 v 
0.1300 u 
2.0000 v 
2.0000 v 
2.0000 u 

20.0000 u 
0.8000 U 

144.0000 u 
0.9300 u 

200.0000 u 
2.0000 u 
5.0000 
2.0000 u 
2.0000 U 
2.0000 u 
3.8000 

4.4000 J 
0.1200 u 
0.3300 u 
1.2000 J 
2.9000 J 
1.4000 J 
2.2000 J 

56.6000 U 
0.2900 U 

22.0000 J 
32.0000 
18.0000 

3.9000 v 
7170.0000 

75.0000 u 
150.0000 u 

75.0000 u 
75.0000 v 
7!i.o000 u 
T5.0000 U 
75.0000 v 

1.3000 u 
19.1DDD J 

0.3800 V 
7.9000 
6.8000 J 

85.0000 J. 
11.0000 J 

3.9000 v 
7.sooo u 
7.5000 u 
2.3000 J 
3.9000 u 

50.1000 
67000.0000 J 

329.0000 U 
0.1100 u 
2.3000 J 
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Selenium 
Sodiun 
Thallium 
Toxaphene 
Vanadium 
Zinc 
alpha-BHC 
alpha-Chlordane 
beta-BHC 
delta-BHC 
aam-BHC (Lindane) 
Bamaa-Chlordane 

09s03101 
L Antimony 
L Cadniun 
L Cobalt 
L Beptachlor 
L Silver 

Lou: 4/S hi: 28/44 

H 4,4'-DDD 
H 4,4'-DDE 
H 4,4'-DDT 
H Aldrin 
H Aluninun 
H Aroclor-1016 
H Aroclor-1221 
H Aroclor-1232 
H Aroctor-1242 
H Aroclor-1248 
H Aroclor-1254 
H ArocLor-1260 
H Arsenic 
H Bariun 
H Berylliua 
H Calcium 
H Chrcmim 
HCopper 
H Dieldrin 
H Endosutfan I 
H Endosulfan 11 
H Endosulfan sulfate 
H Endrin 
H Et-&in aldehyde 
H Endrin ketone 
H Heptachlor epoxide 
H Lead 
H HagnesiUn 
H Manganese 
H Mercury 
H Methoxychlor 
H Nickel 
H Seienius 
H Sodim 
H Thalliun 
H Toxaphene 
H Vanadiun 
H Zinc 
H alpha-BHC 
H alpha-Chlordane 
H beta-BHC 
H delta-BHC 
H gamaa-BHC (Lindane) 
H gamna-Chlordane 

09803201 
L Antimony 
L Cackniun 
L Cobalt 
L HeptachLor 
L Nickel 
L Potassiun 
L Silver 

Lou: 5/7 hi: 25/31 

l.SOOO u 
457.0000 u 

1.7000 u 
390.0000 u 

4.1000 J 
9.3000 u 
3.9000 u 

33.0000 
3.9000 U 
3.9000 U 
3.9000 U 

17.0000 J 

1.1000 u 
0.1300 u 
0.3600 u 
1.1000 J 
0;31DO U 

120.0000 J 
17O.DDOO D 
38.0000 

3.9000 u 
6720.0000 

76.0000 U 
150.0000 u 

76.0000 U 
76.0000 U 
76.0000 U 
76.0000 U 
76.0000 U 

6.0000 
25.3000 J 

0.4200 U 
12000.0000 u 

8.7000 
11.0000 J 
17.0000 J 
3.9000 u 
7.6000 U 
7.6000 U 

11.0000 J 
7.6000 U 
7.6000 U 
3.0000 J 

44.7000 
562.0000 U 

22.6000 U 
0.1000 u 

39.0000 u 
2.5000 J 
1.6000 U 

399.0000 U 
1.9000 u 

390.0000 u 
4.2000 J 

21.3000 u 
3.9000 u 

520.0000 D 
3.9000 u 
3.9000 u 
3.9000 u 

360.0000 D 

0.7300 u 
0.0900 u 
0.2300 U 
0.1200 J 
0.4400 J 

22.9000 U 
0.2100 IJ 

C-4-275 

- - - 



H 4,4'-DDD 
H 4,4'-DDE 
H Akdrin 
H Aroclor-1016 
H Aroctor-1221 
H Aroclor-1232 
H Aroclor-1242 
H Aroclor-1248 
H Aroctor-1254 
H Aroclor-1260. 
H Arsenic 
H Berytliun 
H Dieldrin 
H Endosulfan I 
H Endosulfan 11 
H Endosulfan sulfate 
H Endrin 
H Endrin aldehyde 
H Endrin ketone 
H Heptachlor epoxide 
H Methoxychlor 
H Selenim 
H Sodiun 
H Thaltiun 
H Toxaphene 
H alpha-BHC 
H alpha-Chlordane 
H beta-BHC 
H delta-BHC 
H gamma-BHC (Lindane) 
H gama-Chlordane 

09503301 
L Antimony 
L Cadmiun 
L Die\drin 

Low: 

H 4,4'-DDD 
H 4,4'-DDE 
H Aldrin 
H Aluninun 
H Aroclor-1016 
H ArocLor-1221 
H Aroclor-1232 
H Aroclor-1242 
H Aroclor-1248 
H Aroclor-1254 
H Aroclor-1260 
H Arsenic 
H Bariun 
H Beryl\im 
H Chromiun 
HCopper 
H Endosulfan 1 
H Endosutfan 11 
H Endosulfan sulfate 
H Endrin 
H Endrin aldehyde 
H Endrin ketone 
H Heptachlor 
H Heptachlor epoxide 
H Magnesiun 
H Mercury 
H nethoxychlor 
H Nickel 
H Potassiun 
H Selenium 
H Sodiun 
H Thalliun 
H Toxaphene 
H Vanadiun 
H Zinc 
H alpha-BHC 

2/3 hi: 28141 

19.0000 J 
18.OODO 

2.5000 u 
49.0000 U 

100.0000 u 
49.0000 u 
49.0000 u 
49.0000 u 
49.0000 u 
49.0000 u 

2.9000 J 
0.1400 u 
4.9000 u 
2.5000 u 
4.9000 u 
4.9000 U 
4.5000 J 
4.9000 u 
4.9000 u 
2.5000 u 

25.0000 U 
1.1000 u 

198.0000 U 
1.2000 u 

250.0000 U 
2.5000 u 

110.0000 D 
2.5000 U 
2.5000 u 
2.5000 U 

91.0000 D 

1.5000 U 
0.1900 u 
2.1000 J 

10.0000 u 
17.0000 J 
5.3000 U 

14300.0000 
100.0000 u 
210.0000 u 
100.0000 u 
100.0000 u 
lOO.DOOO U 
100.0000 u 
100.0000 u 

5.9000 J 
23.2000 J 

0.6600 J 
16.0000 

9.7000 J 
5.3000 u 

10.0000 U 
10.0000 u 
10.0000 u 
10.0000 U 
10.0000 u 

5.3000 u 
5.3000 u 

637.0000 u 
0.2700 J 

53.0000 u 
4.5000 J 

95.4000 u 
5.5000 J 

417.0000 u 
2.6000 U 

530.0000 U 
10.1000 J 
22.7000 u 

5.3000 u 
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alpha-Chlordane 
beta-BHC 
de1 ta-BHC 
gama-BHC (Lindane) 
gamna:Chlordane 

130.0000 DJ 
5.3000 u 
5.3000 u 
5.3000 u 

120.0000 D 

09s03401 
L Antimony 
L Cabiun 
L Cobalt 
L Nickel 
L Potassiun 
L Silver 

Lou: 

H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 

H 4,4‘-DO0 
H 4,4’-DDE 
H 4,4’-DDT 
H Aldrin 
H Aroclor-1016 
H Aroclor-1221 

Aroctor-1232 
Aroclor-1242 
Aroclor-1248 
Aroclor-1254 
Aroclor-1260 
Bariun 
Beryl 1 i un 
Copper 
Dieldrin 
Endosulfan I 
Endosulfan I I 
Endosulfan sulfate 
Endrin 

H Endrin aldehyde 
H Endrin ketone 

Heptachlor 
Heptachlor epoxide 
Lead 
Wagnesiun 
Manganese 
Methoxychlor 
Seleniun 
Sodium 
Thalliun 
Toxaphene 

I Zinc 
H alpha-BHC 
H alpha-Chlordane 
H beta-BHC 
H delta-BHC 
H gamna-BHC (Lindane) 
H gam-Chlordane 

H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 

5/6 hi: 26/38 

09so3501 
L Antimony 
L Cacbniun 
L Cobalt 
L Methoxych Lor 
L Nickel 
L Potassiun 
L Silver 
L alpha-Chlordane 

Lou: 618 hi: 13/13 
0.5600 U 
0.0700 u 
0.1800 U 
1.9000 J 
0.2700 U 

25.1000 u 
0.1600 U 
0.8300 J 

H Aldrin 2.0000 U 
H Beryttim 0.1200 u 
H Endosulfan 1 2.0000 u 
H Heptachlor 2.0000 u 
H Heptachlor epoxide 2.0000 u 
H Seleniun 0.8100 U 
H Sodiun 131.0000 U 
H Thallium 0.9400 u 
H Toxaphene 200.0000 u 
H alpha-BHC 2.0000 u 

0.7000 u 
0.0800 U 
0.2200 u 
1.1000 J 

28.0000 U 
0.1900 u 

340.0000 J 
360.0000 J 
160.0000 J 
46.0000 U 

900.0000 U 
1800.0000 u 

900.0000 U 
9OO.DDOO U 
900.0000 u 
900.0000 u 
900.0000 u 

16.0000 J 
0.2500 U 

54.0000 
14.0000 J 
46.0000 U 
90.0000 u 
90.0000 u 
54.0000 J 
90.0000 u 
90.0000 u 
46.0000 U 
29.0000 J 
19.9000 

223.0000 U 
14.5000 u 

460.0000 U 
1.0000 U 

169.0000 U 
1.2000 u 

4600.0000 U 
63.4000 J 
46.0000 U 

2200.0000 D 
46.0000 U 
46.0000 U 
46.0000 U 

2200.0000 D 
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H beta-BHC 
H delta-BHC 
H gamma-BHC (Lindane) 

09SO3601 Lou: S/IO hi: 6/8 
L Antimony 
L Ca&im 
L Cobalt 
L Dieldrin 
L Heptachlor epoxide 
L Nickel 
L Potassium 
L Silver 
L alpha-Chlordane 
L gasma-Chlordane 

H Beryllium 
H Calcim 
H copper 
H MagnesiUfI 
H Uanganese 
H Selenium 
H Sodim 
H Thaltiun 

Outside values - parameters counts 
parameter lou values 

BDL/totat 
1,2,4-Trichlorobenzene l/l 
1,2-Dichlorobenrene l/l 
1,3-Dichlorobenzene l/l 
1,4-Dichlorobenzene l/l 
2,2’-oxybis(l-Chloropropane) l/l 
2,4,5-Trichlorophenol l/l 
2,4,6-Trichlorophenol l/l 
2,4-DB o/o 
2,4-Dichlorophenol l/l 
2]4-Dimthylphenol 
2,4-Dinitrophenot 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
t-Chloronaphthalene 
2-Chlorophenol 
2-Hethylnaphthalene 
2-Methylphenol 
2-Nitroaniline 
2-Nitrophenol 
3,3’-Dichlorobbzidine 
3-Nitroaniline 
4,4’-DOD 
4,4’-DDE 
4,4’-DDT 
4,6-Dinitro-2-methylphenol 

l/l 
l/l 
l/l 
l/l 
l/l 
Ii1 
l/2 
l/l 
l/l 
l/l 
l/l 
l/l 
O/6 
o/o 
o/o 
l/l 

4~Bromophenyl-phenylether 
4-Chloro-3-methylphenol 

l/l 
l/l 

4-Chloroani line. lil 
4-Chlorophenyl-phenylether l/l 
4-Methylphenol l/l 
4-Nitroaniline l/l 
4-Nitrophenol l/l 
Acenaphthene l/l 
Acenaphthylene l/4 
Aldrin 2/8 
Alminun o/o 
Anthracene l/l 
Ant i mony 82/89 
Aroclor-1016 o/o 
Aroclor-1221 _. o/o 
Aroclor- 1232 o/o 
ArocLor-1242 o/o 
Aroclor-1248 o/o 
Aroclor-1254 o/o 

2.0000 u 
2.0000 u 
2.0000 u .a 

0.5200 U 
0.0600 U 
0.1700 u 
0.1500 J 
0.4800 J 
0.8300 J 

52.1000 U 
0.1500 u 
0.4300 J 
0.1700 J 

0.1100 u 
120000.0000 

13.1000 
735.0000 u 

13.9000 u 
0.7500 u 

201.0000 u 
0.8800 u 

high values: 
BDL/total 

59/59 
59/59 
59/59 
59;59 
59/59 
5707 
59/59 
O/l 
59159 
59/59 
57/57 
59/59 
59/59 
59/59 
59/59 
i8;58 
59/59 
57/57 
59/59 
59/59 
57/57 
20/53 
2/42 
O/27 
57/57 
59/59 
59/59 
59/59 
59/59 
59/59 
57/57 
57/57 
59/59 
56/M 
57158 
o/12 
58/59 

b/3 
45/45 
52/52 
OS/45 
45/45 
45/45 
45/45 

C-4-278 



Aroclor-1260 
Arseni C 
Barium 
Benzo(a)anthracene 
Benzo(a)pyrene 
Bento(b)fluoranthene 
Benzo(g,h,i)perYlene 
Benzo(k)fluoranthene 
Beryl tiun 
Butytbenzylphthalate 
CaCmiun 
Calcium 
Carbarole 
Chromium 
Chrysene 
cobalt 
copper 
Di-n-butylphthalate 
Di-n-octylphthalate 
Dibenz(a,h)anthracene 
DibenzofUran 
Dice&a 
Dieldrin 
Diethylphthalate 
Dimethylphthatate 
D i noseb 
Endosutfan 1 
Endosulfan II 
Endosutfan sulfate 
Endrin 
Endrin aldehyde 
Endrin ketone 
Fluoranthene 
F luorene 
Heptachlor 
Heptachlor epoxide 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Indeno(l,2,3-cdjpyrene 
1 ron 
I sophorone 
Lead 
MCPA 
MCPP 
Magnesiun 
Manganese 
Mercury 
Methoxychlor 
N-Nitroso-di-n-propytamine 
N-Nitrosodiphenylamine (1) 
Naphthalene 
Nickel 
Nitrobenzene 
Pentachlorophenol 
Phenanthrene 
Phenol 
Potassim 
Pyrene 
Selenium 
Silver 
Sodium 
Thallium 
Toxaphene 
Vanadium 
Zinc 
alpha-BHC 
alpha-Chlordane 
beta-BHC 
bis(2-Chloroethoxy)mthane 
bis(2-ChloroethylIether 
bis(Z-Ethylhexyl)phthatate 

o/o 
o/o 
O/O 
l/15 
l/l4 
l/l8 
l/13 
l/19 
15/15 
l/l 
61/67 
D/D 
l/2 
o/o 
Ill7 
73183 
o/o 
l/5 
O/l 
l/7 
l/l 
o/o 
o/25 
l/l 
l/l 
o/o 
l/6 
O/9 
O/l3 
Of15 
o/31 
O/7 
l/20 
111 
215 
l/25 
l/l 
‘111 
l/l 
l/I 
l/l2 
o/o 
l/I 
o/o 
o/o 
o/o 
o/o 
o/o 
o/o 
216 
l/l 
l/l 
l/l 
43/64 
l/l 
Ill 
l/7 
l/l 
62/62 
l/21 
o/o 
39148 
O/D 
o/o 
2/2 
o/o 
o/o 
2/5 
o/17 
216 
111 
l/l 
O/28 

19;74 
II51 

42143 
44146 
37/41 
47/47 
39/40 

65174 
58/59 

D/23 
4/41 
58/58 
o/49 

41144 
2/5 

9/70 
28/28 
69/69 
53/53 
59159 
O/l 

26/42 
59/59 
59/59 
o/4 
59/59 
39142 

34/37 
32141 
31133 

39139 
37142 

59159 
59/61 

37149 
59159 
59159 
59159 
59/59 

47148 
D/26 
59159 / 
l/47 
011 
2/5 
48/48 
9153 
21/60 
59160 
59159 
59159 
59159 

O/23 
59159 
57157 
54154 
59/59 

25/25 
35/40 

85/95 
2142 

95/95 
95/95 
63/63 
O/28 
47/70 
60/60 

3159 
60/61 
59159 
59/59 

38/40 
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delta-BHC 
g~-BHc (Lindane) 
gem-Chtordane 

2112 
49154 

217 56159 

Of18 4154 
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APPENDIX C-5 
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I ldentifiel 
iabic ~.... 

:$ampiing Datt 
Semivolatile Orgikl&, u$ke 

- -7. -. .._- 
i ,2.4-Trrch!o!obenzene 
j,2-&hlorobet&e 
1.3~iIichl&obknzene 
i,@Iichlorobenzene _.. 
2,2’-o;ybis(l-Chloropropane) 
i&-khlorophenol 
$4.6-frichkkophenol 
2,4-Dichlorophenol 
2.4~bimeihyjbhenol 
j&&niiro&e~ol _ _-_. 
z,$-Dinitrokiueke 
2,6-S/niir&iu$& 
2-Chloronaohthalene _ .-... - _..._ L. ..- 
2-Chlorophenol _____. __. ._ .~ 
2Methylnaphthalene 
2-Methylphenol ___-._ -..;-- 
2-Nttroaniltne 

I 
Z-r;ikr~~h~nol 
$,$-&G&jiienzidine 
3-Niiioanii/& ; _. _ - 
4,6-Dinitro-2-methylphenol _-.. -~ 
4-Bromophenyl-phenylether _ __ ._ . - __-..---- ._-... -.- 
4-Chloro-3-methylphenol -._. . _ .-;;.. _~~ 
4.Chloroanlne 
&~~~e~i-&$&ther 
4-Methylphenol __.____..___ -. - 
4-Nitroaniline 
rl-iiiiiOpil~iili 

Acenaohthene 

I 
____ -L.----. 
Acenaphthylene __-__- 
_--_-__-_--. -- 
Benro(a)enthracene 

PqpldU 
OU3-2.XLS IS 

0?106/91) 

08801001 
&I2697 

1 j-jib-98 

-r 

450 u ._- 
450 u 
456 u 
450 u 
450 Uj 

i1oa u 
450 u 
asa u 
450 u 

1100 UJ 
450 UJ _-.. ._ 
450 UJ ._-- . 
450 u _-- ._ 
450 u --. .- 
450 u _._- -- 
450 u .-- .- 

1100 u 
450 u -- . . 
450 u 

1100 u _. . 
1100 u 
450 u 
450 u ----- 
450 u . _-- -_. 
450 u - .--~-- 
450 u _-.. . _ 

1100 u _. 
1100 UJ ___. . 
450 u _- 
450 u -- 

08SOO900 
874892 

1 i-Nov-97 
T 

I 

800 u . 
800 ti . 
800 U 
800 U -__. 
800 U 

20do u 
800 U 
800 U _. 
800 U 

2000 u 
800 U .--. 
800 U 
800 U _~.~. 
800 U 
800 U _-. . 
800 U 

2000 UJ -- 
800 U --.- 
800 U 

2000 u __-._. 
2000 u _ _ - . 

800 U 
800 u ._- . 
800 U _ .__. 
800 U .- -. -- - 
800 U __ 

2000 u -...- -. 
2000 u -._ 

800 U 
6% iJ -- .- 
800 U _ --... 

78 J I, 

OBS00900D 08SOlOOO 
874904 874897 

12-Nov-$7 1 ?-N&-9j 

a26 li 
iid u 
sno iJ 
en0 u 
ifi20 ij . . . 

2100 u 
820 U 
620 u 
820 iJ 

2100 ii 
820 U -... 
820 U -._.. 
820 U -_- .- 
820 U -_- . . 
820 U _-_._. 
820 U __-- 

2100 u __ . . 
820 U -_- . . 
820 U ..__- ..- 

2100 UJ -._- -. 
2100 u --- -.. 

820 U --- --- 
820 U ----. 
820 U 
e?oii --- .- 
820 U ---..-. 

2100 UJ -.-.- ~-. 
2100 u __.- . . 

820 U ~_ . . 
820 U 

420 U 
420 U 
420 U 
420 U _. 
420 U 

1100 u 
420 U 
420 U 
420 Li -- 

1100 u 
420 U _-- 
420 U _-. . . 
420 U 
lif!d ii _-- . 
420 U _-- - 
420 U ._-. -. 

1100 u _-.- -- 
420 U _-- .- 
420 U __- 

1100 UJ . _- -. 
1100 u .-- -_ 
420 U -- __ 
420 U _-- _. 
420 U 
420 U _-._ . . 
420 U 

1100 UJ _.- _. 
1100 u _-.. . . 
420 U 

__ ._ - 
g$! --- 
820/U 1401: 

Appendix C-5, Table C-5.1 
Summary of Soil Analytical Results 

Operable Unit 3 

Naval Training Center, Orlando 
Orlando, FL 

T 

08SOllOO 
874905 

12-Now97 

..-. 
400 u .-- 
400 u _-- . . 
400 u --_ . . 
400 u 
400 u 

1000 u _._- 
400 u ..__ 
400 u .-- .- 
400 u __..- . 

1000 u - -. .- 
400 u _.- . 
400 u _-- . 
400 u -_~._ 
400 u 
400 u ~. ..-- -. 
400 u .-_- -. 

1000 u --. -. 
400 u 
400 u __--- 

1000 u .- .--- .- 
1000 u .~.. .._- __ . 
400 u ..~. --.- 
400 u _-- _. 
400 u _. _- _. 
400 u _.~ ._._ -._- .- 
400 u 

1000 u ..--- .- 
1000 u _-- 
400 u 

67 J ._-- . . 
400 u ._--.-- 
120 J * 

08SOl200 -_ _--- 
874906 

12-Nov-97 . .._ 
..-.. . 
450 u 
450 u _ _ - _ 
450 u 
450 ti ..-- -_ 
450 u ._-. -. 

1100 u .-- -- 
450 u .-- . . 
450 u -- 
450 u ___- . . 

1100 u --- _- 
450 u _ _. _ - 
450 u 
450 u _-__ _. 
450 u 

08SO1500 
674909 _ ._ _ ---.-. 

12-Nov-97 __.~ -. . 
--.--. 
430 u ..~ __- .- 
430 u _.. -- -- 
430 u 
430 u . -- 
430 u 

1100 u __-. . 
430 u --- . 
430 u _-- . 
430 u 

1100 u __.. -. 
430 u .__- . 
430 u ._-_ 
430 u --- . 
430 u 
430 u . ..-- . . 
430 u 

1100 u 
430 u 
430 u ,. _ .-.- 

1100 u . .-.. 
1100 u .__ 
430 u ~. 
430 u _-- . 
430 u _ _.. 
430 u ~~. 
430 u _. . 

1100 u . . 
1100 u 
430 u . 
430 u 
430 l.j 

ii .i 

08801502 
882706 _ _.-. 

13-Feb.98 

NA _.- 
NA -.- 
NA 
i-Iii 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA, 
FJA~ ._- 
NA ..- 
NA _._ 
NA 
NA _- _ 
NA 
i-J/i 
NA 
NA 
ihi 
id/i 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

DRAFT 



I Ijenzo(g;h,/)perylene 
&wo(k)fluoranthene 
bis(Z-dhtoroethoxy)methane 
bis(Z-Chloroethyl)ether 
bis(Z-&hylhexyl)phthalate 
kktylbenzytphihalate 
Carbazole 
Chrysene 
bt-n-butvlohthalate 
Di-n-octylphthalate ___ _ ._-- -. - 
Dibenz(a,h)anthracene 
Dibenzofuran 
Diethylphthalate 
~~-&+q.$&& 
____ .-_--._- 
Fluoranthene 

I 
_.-- _...- - 
Fluorene _-_- .._ .I ..- 
Hexachlorobenzene 
Hexachlorobutk&ne ._._ _-__--.- ..- 
Hexachbrocyclopentadiene . . _- __._. _ 
Hexachloroethane __ -_-. - _ __--_-... . 
Indeno(l,2,3-Wpyrene ___._ --... .- . . 

T 3 
e 

Ilsoahorone 
-L--.---; -.-. ~.. -. _ 
N-Nitroso-dt-n-propylamine 
iWGG&~h~~~i~mine (I) _ ._._ ----_~- . ..-.--... 
Naphthalene 
----------- Nrtmbenzene - __ ~_--- _.-. . . 

IPentachlorophenol 

/ 

i 

.._ 

A 

450 u 
450 u 
450 u 
456 u 
456 v _-. 
450 u 
450 iJ 
450 u 
i!s iJ --.. 
450 u 
450 u __- __ 
450 UJ ^.. 
450 UJ 
450 UJ 
456 v _--. 
450 u _-- . 
450 u 
450 u -- .- 
450 u -- 
450 u . _-- 
450 u 

1100 UJ ----. 
450 u __~_ . _ 
450 u _-- ._.. 
450 u - _.. .-.- 

08601001 ] 08s00900 
882897 

13-Feb-98 i 
874892 

, 1 
12-Nov-97 

45QlJ 800 U 
456 u j i70 J’ 
450 u 
456 u 

; 600 u 
: i70 J 

450 u i 800 U 
450u ’ 
450,u f 

a00 u 
860 u 

-i- 

I 

I 
44Q J 
800 UJ 

85 J 
800 u 
eti u 
800 u 
860 iJ -_~ 
800 ti -_. 
800 U 

78 J 
860 u 
ii00 u _ ~.. 
800 UJ 
800 U 
800 li 
800 U --.. 
800 u - ._- _. 
800 U .~--.. 
800 U 
800 U --.. 
800 U 

2000 u ..- 
800 U - -- 
800 U __ __- 
310 J ~__. -__- .--- 

Appendix C-5, Table C-5.1 
Summary of Soil Analytical Results 

Operable Unit 3 

Naval Training Center, Orlando 
Orlando, FL 

08SOOQOOD 08SOlOOO 
874897 874964 

12-Nov-97 12-Nov-97 
626 u 

.._ 
420 U 

826 lj 426 ii 
sio u 

.-.. 
420 U 

826 U 426 ii 
820 U 4io ti 
820 ti 420 U 
820 U 420 u 
826 U 420 U 
820 U 420 u 
820 U ii0 J 

---. 820 U 420 ti _..- . - _- 
820 U 420 U -_~ . 
820 U 420 UJ 
020 li 

_-- 
420 U 

820 ij 420 U .._- . 
--- 820U 420 il -.-- 

820 U 420 U -_-. .- _-- -- 
820 U 420 U _-- __ 
820 U 420 U -_. . ..-- . 
820 UJ 420 U .- __ 
820 U 420 U 
820 U 420 U 
820 U 420 U 
820 U 420 U --- __ 
820 U 420 U _,.___.__ ----._ 
820 UJ 420 UJ _- ..- 
820 U _ --__ -- 
820 U - ---- .-. 

2100 u ..-.- .- 
820 U 
820 U _ _- . 
820 U ..^ -~~--_.- .- - 

^_ --_- _ _. 
420 U 
420 U . _ - . 

1100 u ,. .._- __. 
420 U 

O8SOllOO 
874905 

i 2-Nov-97 _..- 
150 J 
340 J 
iki J 

330 j 
400 u _ ._. 
400 ti 
270 J’ 
466 u _~._ 
400 UJ 
230 J 
400 u __~_ . 
400 u -_- 
400 u --- . 
400 u -. - . 
400 u .~ __--- .- 
400 u ~. _-- 
260 J ..-- -. 
400 u .-.. -- -- 
400 u 
400 u . _-- __ 
400 u _-- . . 
400 u _ - - 
120 J - -.--- _- 
400 u ._. __- 
400 u _-- -- 
400 u ._.. -_-- __ 
400 u - ~--- . 
400 u __- 

1000 u 
80 J -_. .~..._.._ . 

400 u -...~.- .--- 
350 J _.---. ..-~ 

. 

-..~ 

L 

08SOl200 
874906 .~. ..- --- 

12-Nov.97 
450 u 
450 u _-. . 
450 u 
450 u 
450 u .-. . . 
450 u 
450 u 
450 u _ 
450 UJ ..~_ .- 
450 u -_ . 
450 u 
450 u --- ._ 
450 u _- -_. 
450 u ._--~ 
450 u 
siu- 
450 u ..-- .- 
‘450 u _- _-. 
450 u 
450 u --- .- 
450 u 

.&iii ii 
450 u _-- .- 
450 u 
450 u _-- . 
450 u -..-- -- 
450 u -_-._ 
450 u ._- .- 

1100 u __-. -. 
450 u _ __- .- 
450 u 
450 u 

08SOl300 __---- 
874907 ___ __- -- 

12-Nov-97 .- -.--. 
360 U 
360 U __-- . 
360 U ..-. _ 
360 U 
360 U 
360 U --- _. 
360 U --_. 
360 U --_ .-. 
360 UJ 
360 U _-- .~ 
360 U --- 
360 U .- --_- .-_ 
360 U 
.360 U .~ -- -- 
360 U _ -_ _ _ 
360 U 
360 U 
,360 U __ .--.- 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U _. __- 
360 U _--. . 
360 U . --- . 
360 U 
360 U .~ ._.. . 
900 U 
360 U 
360 ti 
360 U 

OBSOI 400 -.---.-- 
874908 .._-- --.-- 

12-Nov.97 .-. -- -. 
380 U 
380 U --- .- 
380 U .._- . . 
380 U 
380 U __- 
380 U --.. 
380 U 
380 U _-_ . 
380 UJ --_ . 
380 U ~. _-- 
380 U _-- 
380 U -_ _-- 
380 U ~- --- _- 

-380 U ..-. ---- 
380 U ._ ~-.. --~. . 
380 U ..-- ._ 
380 U .~ --- -- 
380 U ._ _-- - 
380 U _-- ~. 
380 U _-- .- 
380 U __ _~ 
380 U ---. _ 
380 U -_- . 
380 U -__-. 
380 U ._I 
380 U 
380 U _ _. 
380 Li 
946 u . 
380 ti _-. 
380 U 
380 U 

OBSOI 500 ------- 
874909 _- -..~.--- 

12-Nov-97 
41 J 
75 J __.~_~ 

430 u 
74 j __- .~. 

430 u ___. . . 
430 u 
430 u 
430 u .-- 
430 UJ -- ~- 

54 J _-- _. 
430 u --- 
430 u _--__. 
430 u .-. -.- .- 
430 u ..- --- . . 
430 u _-- . . 
430 u 

50 .i --- _. 
430 u 
430 u 
430 u 
430 u 
430 u 
430 u 
430 u 
430 ii 
430 u 
430 u . . 
430 u . 

1100 u 
436 u 
ijo u 
6; j 

08SOl502 
862706 - -.- -.- 

13-Feb-98 
NA 
NA _- 
NA 
NA _~. 
NA _. 
NA _.- 
NA 
NA 
NA 
NA 
NA 
NA _.- 
NA _.- 
NA 
NA __- 
NA 
NA -._ 
NA _. . 
NA __- 
f?/! 
NA 
NA 
NA 
NA 
ijA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

PnpZof44 , 

ou3-2.Y 

O?lOUS 
,) 

I IFT 



Identifier 
Lab IC 

! : Samplltig Dab 
4..j’-DDD 
4.4-DDE 
4 &--jfjf 
_I..~_. 
Aldrin 
alpha-BHC -.. .~. 
alphaChlordane 
Aroclor-1016 
Aroclor-1221 
Arocior-1232 
Aroclor-1242 
Arocior-i 248 _. .__ -.--- 
Aroclor-1254 
Aroclor-1260 _...__ _-.. - -- 
beta-BHC 
delta-BHC 
Dieldrin _ _.__. 
Endosulfan I 
Endosulfan II ___-._-- - .--.- 
Endosulfan sulfate ~n;i;;m .-.- ---- 

_._~.. .-. 
En&& aldehyde ~nai;m ketone -- 
,emmerB~3 iiindine) 
___. - _.____._~ 
gamma-Chlordane _. _ --- .._.~ -.- 
Heptachlor -ptachlo; epo;i& ‘. ; 
____ -.._ .--- 
Methoxychlor .. __. __- ..- -. 
Toxaphene ----- 
Chlorinated Herbicides, @kg _--_---- - ._..__._-... --. 
2,4 5TP (Silvex) _--. _. __ - 
2,4,5-T 
2,4-D __- .-1. .~ ---.- 
2,4-DB 

I 

08601001 
882897 

1%Feb-98 
ii J 
2.5 J 

ZJ 
1.7 UJ 
i.7 u 
5.1 
33 u 
87 u 
3 u 
33 u 
33 u 
33 u 
53 u 
i.7 u 
i.i u 
1.3 j 
1.7 U _ _ . 
3.3 u - - .- 
3.3 u ._ . 
3.3 UJ -- -- 
3.3 u - - .- 
3.3 u -. 
1.7 UJ 
5.8 - .-._. 
1.7 UJ -.. --- 
1.7 u _- 
17 u _- _. 

170 u 

0.46 J 
3.4 u 

i0.i ii 
3q.i 

T 08SOO900 
874892 

12-Now97 
i.4 J 
7.4 .i 
12 J 

4.i iJ 
4.1 u 
4.1 u 
so iJ 

Go iJ 
sb u 
si, u 
so u 
ii0 iJ 
80 U 
4.1 u 
2.1 j 
i.5 J 
4.i ci 

8U 
ii -- 

0.74 J 
i.C, j 
3.4 j 
4.i ir __-~. 

0.32 J 
4.1 u 
0.6 J __ -- .- 
41 u _-- .- 

410 u 

_ - . 
4.9 u _ _. 
6.1 u 
i7 .i _-- 

lOO(J 
+ 

1- 

08S00900D 08SOlOO0 
874897 

li-Nov-97 
ij j 

9.4 
13 J 

O.%i J 
4.2 iJ 
6.6 ._. 
82 U 

170 iJ 
82 U 
BZ u 
62 b 
82 ij _. 
82 U - _ -. 

4.2 U 
i.6 j 
12 J 

4.2 U -- .- 
8.2 U 
6.i j 

ij 
5.G j 

-!.” jm 
4.2 U 
9.7 
4.2 li 

_ -._ 
874904 

12-fiov-97 
ii iki _ 
19 J 

3.6 .i - _- 
2.2 UJ 
2.2 UJ 
i.? j 
42 tij .- _. 
86 UJ .- . 
42 UJ .- 
42 UJ 
42 UJ . . -.. 
42 UJ ._ 
42 UJ _ .- . 
2.2 UJ 
2.2 UJ 
0.7 J -. - 
2.2 UJ 

0.97 j _ . _-. 
4.2 UJ _ - _.. 
4.2 UJ 
.ij _ . .._- 
4.2 UJ _ - __~. 
2.2 UJ 
1.3 J 

~. - -.- 

--- 

1.1 J 
42 U ___ __. 

420 U _ . 

Appendix C-5, Table C-5.1 
Summary of Soil Analytical Results 

Operable Unit 3 

Naval Training Center, Orlando 
Orlando, FL 

08S01100 
874905 

i P-Ejov-97 
6.4 j 
S,i j _ - 
6.5 J 

nu - 
2u - 
2u _- 

40 u .- _ 
80 U _- . 
40 u ..- 
40 u 
40 u -- 
40 u 
40 u ,,. - . 

2u 
iv 

i.i j 
2u . _ . . 
4u . .._ . ..- .- 
4u _ _ . 
4u _ _._ . 

1.4 J . -..- .- 
4u ._._ -... - -- 
2u . .._. ~.. --- - 
5 _ _ _._ 
2u . ___ -,- -- 
2u _ _.. .-- 

20 u 
200 u _-.. 
-- .: 
2.4 U _ . 

3u 
is j .-- -- 
30 u 

08SOl200 08SOl300 _--- 
874906 874907 - .._. -- -- 

i 2-Nov-97 12-Nov-97 _ - . .- --- 
9.7 J 0.88 J -_ .- 

.. 22 3.6 U 
ii.3 -. ii ij .-.. -- 
l.7 u iii ti ._.. 
1.7 u i.6 U - .- 
is 1.8 U -- .- _- . 
33 u 36 U _- 
67U 73 1;;; u _- . . 
33 u 36 U -_ .- ._- _. 
33 u 36 U -- -- . 
33 u 36 U -- _. 
33 u 36 u ._- . . __- - 

420 J 36 u .- _._ . .__ ._ 
1.7 u 1.8 U _ . ._-.- 
1.7 u 1.8 U 

9J 3.6 U -_. ..- .- _ - .- _.__ 
0.73 J 1.8 U 

3.3 u 3:t q 
2J 3.6 U -- .- 

6.7 ;- ..3<6 u 

.:1.1 -_. .~... ~. 0.55 .-- J 
3.3 u 3.6 u - .- -- _ ,_ ~. - -. _ 
1.7 u 1.8 U 
ii J 0.48 J -- -.- - -- - - .- _- 
1.7 u 1.8 U _ - . . _..~_ - . 
1.5 J 1.8 U _- _. .-- -- -. _ 
17 u 18 U _ _ _- _ - - _-.. -_ 

170~ 18OU 

_. 
ii.3 iJ 2.2 u -.. 
5.5 u ii ii 
36 J 5.4 u .._ ~_--. 
63 J 27 U 

08SOl400 ------ - 
874908 

12-Now97 . _--. 
0.92 J 

3.8 U _-- 
0.35 J -_- . 

1.9 u - . 
1.9 u - 
1.9 u _- 
38 U _-.. 
76 U _- . 
38 U -- -. 
38 U _- _. 
38 U 
38 U _- -. 
38 U 
1.9 u 
1.9 u 
6.5 .i _. .--_ 
1.9 u 
3.8 U 
3.8 U 

‘38i.i -1- 
0.46 J _- .- 

3.8 U 
1.9 u ,_. ---- 
1.9 u . . _ - 
1.9 u - 
1.9 u ._ 
19 u . . 

190 u 

2.8 iJ 
2.8 U 
i6 j _ .- 
28 U 

08SOl500 
874909 _ - __.- --- 

12-Nov-97 
36 j . -_ .- 
22 u _-- 

160 ._..- 
11 u __ 
11 u _.. 
78 --- 

220 u __.- . 
440 u __.- 
220 u --- -. 
220 u 
miil _- 
220 u _-- .~ 
220 u __.. 

11 u 
5.5 j 
22 il 
ii U 
22 u 
2.3 J .- 
22 u 
22 u __ ~. 
22 u 
ii U _~_- 

140 _. 
14 u 
ii . 

110 u 
1100 u 

i3 U 
ib iJ 
33 ti 

160 ti 

08SOl502 __- - 
882706 

i 3-Feb-98 
NA 
NA 
NA 
NA .- 
NA -.~ 
NA 
NA 
NA . 
!!A 
NA 
NA ..- 
NA 
NAY 
NA 
NA 
* 

NA --- 
NA __- 
NA 
NA _.- 
NA 
NA _.. 
NA _~. 
NA 
FIA -.- 
NA 
NA 
NA 

NA 
NA 
NA 
NA 

DRAFT 



Appendix C-5, Table C-5.1 
Summary of Soil Analytical Results 

Operable Unit 3 

Naval Training Center, Orlando 
Orlando, FL 

I ldentifter 
Lab ID 

! Sampling Date 
Dalapon 
Dicamba 
i%chloroprop 
binoseb 
tiCPA 
MCPP 
tnorganics, mglkg 
Aluminum 
Antimony 
Arsenic 
Barium _. 
Beryliium 
Cadmium 
~$ilm 
Chromium 
Cobalt _.. -.. 
Copper 
ifoh ___ _ . ..~ 

Lead tiiineii;m 
_____ - . .._ - 
Manganese ____. -~-.. _ -- 
Mercury 
Nickel 
p-&--&m 
------7 -.- 
Setenrum ___-_. . - 
Sihrer .- sodium -- 
-___._. .- 
Thallium __.___ -._- 
Vanadium 
-; -- --- 
Ztnc .._ _.~ 
General Chemistry, mglkg ___. - -_.. .~.- -- 
iron Oxide _... --_.-... ._. 
Total Organic Carbon 

I 
i 

08801001 , 08500900 
882697 / 874892 

13Feb-’ 
34 
3.9 
20 
9.7 
270 

2300 

27: .--- 
10901 

i 
j 

b 3 12-Nov-97 
J /. 61 u 

/ j 6.1 19 12 U u u 
II 21000 u 

J i 35000 J 

5800 
4.2 J 

30.5 J 
54.3 J 

/ 6.87 0.3 li J 
38ibO 

11.4 
0.76 J 
25.5 J _- .-. 
6440 J 

337 
1540 u _ __- 

146 J _---~. 
0.47 J 

iii J --- -- 
273 U 
li.2 
-4 .i 
555 u -._. ~. 
2.4 u 
iii j ..-. - 
764 J 

j - NA 
ti 

i 

I 

i 

oaS00900D 08SOlOOO 
874897 

12-Nov-57 
62 U 
IS u 
88 J 
22 J 

26000 U 
i50 u 

874904 
12-klov-97 

32 Li 
3.2 U _.. 
10 u _ 

6.4 u 
260 ti 

22000 J 

6060 
a.6 J 

3d.i J 
5j.i j 
0.35 u 
0.87 J 

38000 
ii 

0.36 J 
ii.6 j _ -_.. 
4740 J 

353 ---- ._ 
1540 u --- -. 

130 J . . -- ~-. 
0.48 J 

6.i 3 --- .~. 
284 u 
3.2 

1110 
0.73 u 

i.s .i 
10.4 J 
0.13 u 
0.36 J -_- 
6610 u 
27.4 _. .- -- 
0.18 u 
ijg “- 
517 J ---~ -- 

43.6 .._-- .- 
179 u 
12.7 J ..__ - 
0.16 J ~._._ - 

1.4 J _. .~.-.- --. 
30.6 U 

1.1 u _ __ - -~ 
3.6 J 62.7 J ---. .- ._ _ _ _ - 
535 u 241 u _-__ - 
2.5 U 3.3 ii _ .- .._- 
S.4.j - 1.7J 
808 J 35.8 u .- 

_._~_. 
NA NA -.- 
NA -hiA 

-- 

._-.. 

- 

- ._ 

. 

_ 

-L 

) * 

1940 
0.69 u 

3.5 J 
28.4 J _ _- -. 
0.13 u 
0.07 J 

13000 
5.4 

0.17 J ._.. -- -- 
5.1 u _ ~..-.-- 

476 J 
37.3 
a07 u _ _-- --^ 
18.5 J -.-- - - 
0.1 J _.--_- 

0.88 J 
56.4 u 

1u -_. -- 
3.0 J --~- --- -- 
249 u 

_. .- . - - . 

1.2 u 
2.4 J 

33.1 u 

-- 
NA 
NA 

08SO1100 
874905 _ . -.. 

12-Now97 
sb iJ 

3u 
9.6 u .- . 

6U _. 
240 U 
360 u 

l-- 
OBSOI 200 ----- -- 

874906 
12-Nov-97 -_ -. 

34 u _ ._ .- 
3.4 u ~_ _. 
41 J 
6.8 u . . - . 

19000 u .~._ . 
1500 u 

1600 
7.S j 
6.2 J 

36.9 j _ _-..- 
0.14 u 

i.5. _-_- -- 
4010 u --- -. 

206 - -- .- 
0.19 u 
49.3 J 
1230 J 
156 _ __- _-.. 
312 U . __.. .-- - -- 
16.9 J . --.-.~ 
0.58 J 

2.1 J _-.-- 
80 u _ - -. 
1.2 u . .-_ -.~ 
122 J --- -- 
346 U 
1.3 u ..-. 

2J 
137 J 

NA ._ -.- 
NA 

08SO1300 08SOl400 08SOl500 _---- . _-_--.- _ __-.-._- 
a74907 874908 874909 _._~ _--. -- --.---- __ .- 

12-Nov-97 12-Nov.97 12-Nov-97 -- -- .- --- .- ._ .- _.~ 
27 U 28 U 160 U ____ -. --.- ._ 
- 

- 
2.7 U 2.8 U 16 u ..---- - _- . 
8.7 U 9.1 u 56 U .- -- .- -.-. -- _-__ 

~. 5.4 u 5.7 u 33 u __-- ---- ~-__ -_ 
4400 u 5200 U 1300 ii ..__~_. 

26000 J 18000 u 2000 u ..- 
~~-- 64.7 izi 931 -- __ -- -- -- 

6.65 ii 0.65 U 0.74 u 
.--. 

-. .- 
i.s Li 1.3u 10.4 J 
3.6 j 2.3 j i35 -. _- __-- .- 

0.03 u 0.05 u 0.1 u - .- .- 
_.--_. -- _ 
0.06 U 0.1 u i.i J __- . . ----- __-_ _- ~- 
174 u 513 u 12400 
._ 

- . 
1.6 J -“” 5.6 __ _- -.- __ - _ _- _. 

0.15 u 0.16 U 0.18 u - _~~-_- __ ---..~ 
a.7 u 3.3 u 24.6 J . ___ _. _. _--- __ __._ -.- ._ --- 

34.3 u 108 J 2570 J -- - _.._ .__ - .~. --- _.. _.-- - - 
24.3 21.6 66.7 _- . . -- - -- .~ ~._ 

_ _ _- --- 
13.6 U 37.6 U 529 u _-- 

1.3 u iii.4 j ‘. ~- 52.4 J --- . . . . . -_- .- 
0.06 J 0.06 J 0.77 J .- _ -- ._ .-- __. -.-- 

_. 0.28 U 0.41 J i.i J _._- .~ .~.... --- 
10.3u 37.7 u 122 u ___.. .- ._- . .- 0.95 u 0.98 U i.6 .-.. __.-. 
0.65 J G.6 j 16.8 J 

.- 
---- 

_. --.~ --- -. __.- 
197u 257 U 225 li . - 
1.1 u i.i u 

_ 
1.3 u . . 

0.15 J 0.19 J 2.2 j _ --.~ 
2.3 U 6.6 iJ %O J 

. . 
NA NA NA 
NA NA NA 

- 
08SOl502 ----.-- 

882706 _ ._ ~-. ~.- 
13-Feb-96 _ ~- 

NA 
NA _.. 
NA 
ilit 
i-l/4 
NA 

NA 
NA 
NA 
ijA 
NA _~- 
NA _ .- 
NA 
NA 
NA 
NA 
NA _.- 
NA __- 
NA 
NA _- 
NA 
id 
NA 
NA ..~ 
NA 
NA 
NA 
NA 
NA 

155 j 
151000 

Pep4 .* 

ou3, 

07m > 

:AFT 



Appendix C-5, Table C-5.1 
Summary of Soil Analytical Results 

Operable Unit 3 

Naval Training Center, Orlando 
Orlando, FL 

ldentifie 
iab II 

’ ! Samphng Dat 
%mivoiatlle Organ!& uglkg 
j ,Z,4-Trichlorobenrene 
! ,+jchlorobenz&e 
! ,?-Dichlor&ben&n& _ _ 
1 .I)-Dichlorobenrene 
@‘-oxybis( I-Chloropropane) 
2,4.!&Tri~hlorophenoI 
$f,$-T;ichlo;ophenoI 
2,4-Dichiorophenoi 
- --. _. -... 
2,GDlmethylphenol _ - _-,. .__ ..-- 
2.4-Dtnrtrophenoi 
@%G%i;etia 
2,6-Dinitrotoloene - -_ --.-.---- -~ 
2-Chloronaphthalene __.___ .---... . ..- 
2-Chlorophenol .~._ - .- . 
2.Methylnaphthalene ___---. . 
2.Methylphenoi 
~-Ejfi&&Q& 
-.__-.-- --..-. 
P-Nitrophenol 
Q$j&&&r;r’Ki&+j 
-I---;--- - - 
3-Nltroadlne 
1.~~initro-2-methyiphenoi -- 
~-isornophenyi-phenyreihe;. 
S-Chloro-j-mei);yiphenoi .. _ .___. .-:‘;... -. 
4-Chloroantlme _ _._.___ -. .- --. -- -- 
4-Chlorophenyl-phenylether _ _- ____ - .-_. ~.~ ,- 
4-Methylphenol 
- --.----.-. 4-Nltroanihne ___.. -_--. -- ._ 
4.Nitrophenol ___. --.__-. .- .- 
Acenaphthene __-. -_- . ..-.. ~.. 

ir 
3 
e 

i 

I 

i 

i 

08SOl600 
6749iO 

12-Nov-9; T 

i 

390 u 
390 u 
390 u 
390 u 
390 u 
980 u 
39b b .~. 
390 u 
395 u 
980 U ..__ . 
390 u --.- 
390 u .-._ . 
390 u ..-. 
390 u 
390 u 
390 u 
980 u 
390 u 
390 u ---.-- 
980 u -- --. 
980 u .-- 

‘390 u --- -. 
390 u .-_-~ _ 
390 u --- . 
390 u .- -- 
390 u 
980 u --- -- 
980 u _. . . 
390 u 
63 j- -- .- 

390 u _-__ 
i20 J 

I. i 

OBS0170d 
874911 

1%tiov-97 

OBSOI 800 08s01900 
8749ii 874913 

12&o&97 12-Nov-97 

420 u 
420 U 
42d iJ 
420 U 
420 U 

ii00 u 
420 U 
420 U ~-_ 
420 U 

1100 u --. _. 
420 U --- 
420 U _-- . 
420 U 
420 U _~_ 
420 U __~. _. 
420 U 

1100 u -_- . 
420 U _ ._ ._ 
420 U ..--.. 

1100 u __- .- 
1100 u --- .-. 
420 U .--~__ 
420 U --- -. 
420 U . . -z; :. .- 
420 U ._.---- -. 
420 U ---- _. 

- 

08502000 -~. ._ 
874914 

1%Nov-97 

$id iJ 
340 u 
340 u -._ .- 
340 u 
340 u _-.. . 
860 U __- 
340 u -_- 
340 u ._- 
340 u .-.._ 
860 U _--. 
340u ___. 
340 u -.._ 
340 u __-. 
340 u _ .- _. 
340 u ._ ~. . . . . 
340 u _-- 
860 u _-- . 

._ 340U -_- -. 
340 u .- _....- -.- -- 
860 U __. -.- .- 
860 u .-_--- ..- 
340u .__ -- . . 
340 u ~_. -_- . 
340u __.. --- . 
340 u - --- _. 
340 u _..- --- . 
860 u .--- . . 
860 U _ _ . 
340 u 
340 u 
340 u _-- .-... - -- -- 
340 u 

08SO2100 
874915 

12-Nov-97 _._ 
_-- . 
400 u _...- _- 
400 u --._ -. 
400 u __~_ . 
400 u _..- . . 
400 u .-__ __ 

1000 u _._- _ 
400 u _-- .- 
400 u - -- 
400 u 

1000 u --- -_ 
400 u .__- .- 
400 u -._- -- 
400u _- -_ 
400 u --- . . 
400 u --.- - .- 
400 u __.- . _ 

1000 u ._- .- 
400 u -__ ._.. 
400 u _ .- _-. 

1000 u ._- .-. 
1000 u ._--_- 
400 u .-_- 
400 u _-- . 
400 u . . - _ -- -- 
400 u ,. .--- -- 
400 u _-- -- 

1000 u ___- . 
1000 u --- . 
400 u 
400 u _-.- _ 
400 u _-._ . . 
400 u 

08SO2200 08502300 ,.~ __---_- .----_-. 
874916 874917 __-.-._.-.--- _- .--_ -- 

12-Nov-97 12-Nov-97 

.-_.- .- 
390 u _- .- 
390 u --- 
390 u -- _- 
390 u --- .- 
390 u .~-_ 
980 U --- 
390 u 
390 iJ --- . 
390 u --- . . 
980 U . - _ - - 
390 u _~ _.- __... 
390 u 
390 u . --~-- 
390 u -- -- _. 
3cfou .._. --- ._ 
390 u --_. 
980 u _-- .- 
390 u _ - - - - - 
390 u _ _.. -. ._ _._ _ _ 
980 u ..__,. ~--- _ _ 
980 u ---. 

_ 390 u - -- -- 
390 u -- 
390 u -- ._ 
390 u 
390 u -_- _. 
980 u -__- . 
980 u 
390 u 
3ixi ii -..- . 
390 u _... . . 
390 u 

.- .--- .- 
380 u -_ --- .- 
380 u - --- ._ 
380 U --- -_ 
380 U --__ -. 
380 u --- -. 
950 u --- .- 
380 u ., --- .- 
380 u 
380 U 
950 u . _-- .- 
380 u _ _. .--.- -_ 
380 U _-.- -_ 
380 U -.-- --- .- 
380 u - -__- - 
380 U -- .- 
380 u . --- -- 
950 u -_- . 
380 u -_- . . 
380 u --- .- 
950 u ._ --.. 
950 u 
380 U _-_ .- 
380 u _..__ 
380 u _-.- 
380 U ,_ . ~- 
380 U . . . 
950 u _..- . 
950 u 
386 li 
380 u 
380 u . . 
380 u 

08802400 -_---- 
675256 _-._.---- 

17-Nov-97 

.-_-_. 
380 u ._-- 
380 u .---_ 
380 U --- .- 
380 u --- - 
380 u -._ .- 
960 U --.. . 
380 u -^- 
380 U -- .- 
380 u . 
ia if -_- . . 
380 u --- -. 
380 u ._ --. 
380 u _ --- -. 
380 U --- 
380 u 
380 u --.. ~. 
960 U --.- 
380 u _-_. 
380 U 
960 U --.- . 
960 U --.. 
380 U _-. . 
380 u ..- 
380 u -._ 
380 u -_- 
380 u __... 
960 U _ -. 
96ou ._.- 
380 u 
380 Li _ -._ 
380 u _ .~ 
380 u 

08s02500 ---.- 
874918 _ - -_--. --- 

12-Nov-97 
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Appendix C-5, Table C-5.1 
Summary of Soil Analytical Results 

Operable Unit 3 

ldentitte~ 
Lab ID 

r- Daiapon 
! +pllng b&e 

. . ~.~. .~ 
Dicamba ._ ~. 
Dichloroprdp _.. 
Dinoieb- 
i&XV4 
MCPP 
tnorganlcs, mglkg 
Aluminum 
Antimony 
Arsenic 
barium 
Beryllium 
Cadmium . 
Calcium 
- -. -- -: -- Chromwm 
Cobalt __. 
Copper ___ -.. 

I Selenium _-_--- - -~..-- 
Silver 

Iron Iron 
Lead Lead __.- . __.- . 
Magnesium Magnesium _... . ._ _... . ._ 
Manganese Manganese __._~. __._~. 
Mercury Mercury 
--.---- --.---- 
N&e1 N&e1 
----;- - ----;- - 
Potassrum Potassrum ____..~ ____..~ .- .- 
Selenium _-_--- -. .- -. 
Silver 
---;‘---.- - 
Sodrum .- _ . - . -__ ^. -- 
Thallium 
Vanadium 
Zinc 
ii&i&al CiGmistry, m@kg iron oxide ---- ~..-~--. ~- -- - 
-__- 1- -__ __--. -. 
Total Organrc Carbon 

Sodium -__ ^. -- I -------- .- _ . - . 
Thallium 
Vanadium 

Naval Training Center, Orlando 
Orlando, FL 

08SOl600 f 
874910 

12-Nov-97 
is u 
2.9 Li 
4.4 u 
5.9 u 

8200 U 
SQOO U 

2240 
i 

0.67 u 
6.2 J 

25.5 .i 
0.26 u 
o.oi u 

63200 
10.7 
O.iS U 

S.S j _-- 
526 J 

i5.z 
1620 U 
3j.i J _... _ 
0.18 J 

i.2 j 
142 U -._ _. 

IU ---~ 
4.2 J 

1 

08SOl700 
874911 

12-Nov-97 
3; u 
xi u 
io u 

6.2 U 
5900 U 

17000 u 

3190 
0.71 u 

6.6 J 
40.8 J 
0.45 
0.31 J 

41700 
27 

0.36 j 
16.6 j 
i&ii .i 
400 

2280 U 
127 J __- 

0.16 J 
2.5 J -_- _. 
303 u _.- . . 
1.1 u 
44 J _ .-- .- 

307 u ..-_- ~_ 
1.2 u _ . 
4.8 J 

92.5 U 

NA 
NA 

08s01800 08501900 
874912 

Ii-Now97 
3i u 
3.2 U .- 
IO u 

6.3 iJ 
4500 ii 

24000 J 

2190 
0.7 u 
6.3 J 

i9.3 J 
o.ii u 
0.55 J 

19900 
14.6 
O.is J 
.i.$ .i 
982 J 
53.7 _-. 
521 u 
37.3 j ~_--.. 
0.13 J -.- - 

1.8 J _- - _- 
80.2 U ._ -- -_ 

1.1 u ._- - ._ 
16.3 J --.---- 
244 U _-.. 
1.2 u 
3.i j --.- 

53.8 U 

674913 
12-Nov-97 .- 

28 U _ _ 
2.8 U - . 
8.9 u - _. 
5.6 U 

4000 ii 
14000 ii 

122 
0.64 u 

i.3 u 
3.5 J 

0.03 u 
d.ili u 
432 ti 
j.8 

o.is iJ - ._ 
2.2 u _-._ 

87.2 J 
8.8 

2z.s u 

.3!! !I 
0.19 J -. -- .- 
0.29 U ---- -- 
17.1 u - -- -.- 
0.97 U -- .- 

1.4 J 
193 U 
-i.i ii _--. .- 
0.26 J 
- 6.G iJ 

NA 

T 
08SO2000 

874914 
12-Nov-97 .--.. 

26 U 
i.6 iJ 
12 u ._ - 

5.2 u ..~ . 
6600 U _-~. 

26000 J 

33.1 J 
il.59 u 

1.2 U 
1.5 j 

0.05 u _.~ 
0.06 u -.. 
180 U 
1.8 J _... 

0.14 u 
2U 

is.9 U --. 
8.9 - _. 

i6.2 u - - .- 
2.2 u 

0.05 J 
0.27 U . .~ ..__ -- . 
15.4 u -_. _--.- -_ 
0.9 u ._- -- _ 

0.37 J ~--_- .-- -- 
184 U 

IU __. -. . - 
0.19 J _. ._- 

1u 

_- . . - .- 
NA 
NA L 

08SO2100 
874915 _~-_ -- 

I Z-Nov-97 
30 u 

3u -- .- 
9.8 u . 
8.1 U 

4200 U 
360 U 

694 
0.7 u 

iS.S j 
%iG j 
0.1 u 

5 ._ _.. 
4020 U 
66.3 _..- . 
0.31 J 
34.2 j. __-- - 
1690 J 
3.6 - _.._ _- 
154 u 

24.ii J _ -_.- 
0.21 J .- -.-.- 

3.9 J _-- -- 
55.4 u 

v. i.j 
5.1 J _._-_ _. 
241 U 
‘1.2 ii 

2j 
i&j 

BA 
NA 

08SO2200 
874916 

12-Nov-97 _- _. 
29 u 
2.9 u 

.s.i ii -- . 
5.9 u .--- 

1000 u -- --- 
350 u 

_ .- 
1100 
o.si ii 
i&i J 
iii.8 j -_ 
0.13 u .-.. 
0.35 J 

28500 
KS -. _- . 

0.16 u __. 
11 J _-- _. 

601 J 
%.J _-- _. 
287 U 

$5 j ._.-- - 
0.53 J - -.- .- 

1.2 J _ _-- 
45.2 U 

1u 
3.5 j _..- . 
223 U _ ._ _. 
1.2 u 
2.6 j 

27.5 u 

NA 
NA 

08802300 __-.. .- 
874917 _---._ -- 

12-Nov-97 ._.. -- -- 
29 U _. .- _ 
2.9 u _- 
9.2 U - - . . 

.5.7 u _--__ . 
6900 u ---- . 
3500 u 

2280 
0.66 u _.- 

53 J 
36.3 J _-_ .- 
0.24 U _ .- -. 

2.8 ~. .-.~..- 
47000 

is.4 
0.3 J 

i4.9 ..i .~._ -- 
1140 J --- 
289 __..- ~. 

1200 u 
75.3 J -_. . 
0.11 J .._- 

1.8 J 
202 u 

IU 
2.4 J ..-- -- 
266 U 
1.; U 
4.6 .i 
i3j u 

NA 
NA 

08802400 --- -- 
875256 __ ._ - --. 

17-Nov-97 --.- 
29 u 

3u 
ii.3 l.i 
5.8 u _-.-_ .- 

13000 u ..__ ~_- 
19000 u 

1290 
1.8 J 
i.3 iJ 
7.5 J ._ - 

0.07 u 
0.i u -.-- . 

4130 u -- - 
36.9 _ ._- . 
0.16 u 

ii.3 
352 

ii j 
95.4 U _ 

2.3 U -_.- 
0.06 U _--. 
0.88 u 
%a u .~_. 
0.99 U 
108 J __-. 
147 u 
i.i v 
i.4 j 
26 U 

tiA 
NA 

08802500 
674918 _.- -- -- 

12-Now97 _...-- .- 
28 U - .- 
2.8 U . - . . 
8.8 u 
5.5 ij 

13000 u _~.. ._ 
330 u 

2920 
ii J _. 
9.9 J -~. . 

67.1 
0.49 J 

7.r _ .._.- 
27500 

130 
0.55 J 
?O.S j _..._ 
2120 J _-- 

541 - - 
2260 U 

122 j 
b.3 .i 
9.3 -- -- 
296 U ._.. 

0.96 u 
5.; .i 
iii ti 
1.1 U 
3.9 J 
178 j 

NA 
NA 

Pap 8 ‘. “, 
ou3, 
O?rn. , J 

4FT 



ldentlfle 

! i8b ll . 
: Sampiihg oat, _ __~ . . ._. ._ ._ -. ---- 

Semlvolatlle Organics. uglkg __. _~ .._ -. . 
i ,?,4-Trichlorobenzene 
I ,2-Dichlorob8nt8ne 
~,ijjj~~~&&&;&~ 

I .4-Dichlorobenzene .- ~._ 
i,2’-oxybis(I-Chloropropane) 

.- ‘-. z,j,ti-Tnchlorophenoi .._ 
2_,?,B-irichlorophenoi 
T,f-Dichlorophenol 
2,4-0/fGih~iph~nbl 
P&Di$iG$h&Gl 
&&Dinitrotoluene __- __-. --._ 
~,&Dinitrotoluene 
P-ChlOrOflaphthal8n8 
P-Chlorophenol _ _ _ 
2-M8thVlnaDhthal8n8 _ ._._ _ .-... -- 
2.Methylphenol _,._. ;..‘- .;;..-, 
P-Nltroarulme 
-“.- -- _. 
2-Nlrophenol _ _._ - ._...-_ 
3,3’-oichlOrObe?ildin8 
3-Nitroaniline __.-_. -. 
i.&Dinitro-2-methyiphenoi --- _.__-_. . 
4-Bromophenyl-phenylether _ __.. -.- --.-- --.- 
4-Chloro-3-methylphenol 
- -----T 
4-Chloroarullne - _--_-_ I_- .._-- . . 
4-Chlorophenyl-phenylether _.__I_-_- -----~ - ~-.. - . 
4-M8thylphenOl 
sXii%iiii 

_- _.. ~. 

&@ii~~pi&iki .-.- -_ 
ik%aphiiG%- _ ._~--_.-_- .- - 
Acenaphthylene _-_--. -_. ___ - . ..- 

, __-_-_-___. --- -- 
Benzo(a)anthracene 

PwJaQc444 
Oll3-2.XLS I S 

08SO2600 
875056 

.14-Nov.97 - t 

36d li 
360 U 
360 U 
360 U 
360 U 
900 u 
360 U . . 
360 ti 
3so u -_~- 
900 u _ ._ _ - 
360 U -- . 
360 U __- 
360 U 
360 U 
360 U 
360 U ,.~_. 
900 u -_ .- 
360 U _- . 
360 U .-. 
900 v .-- 
900 u _- _. 
360 U 
33 il .--. 
360 U -_.- -- 
360 U -.- -_.- 
360 U --- ~. . 
900 u _-. __ 
900 u _ - 
360 U - .- 

39jJ 

06802700 
6ifki 

I i-fiov-9j 

I 

t 

L 

Appendix C-5, Table C-5.1 
Summary of Soil Analytical Results 

Operable Ukit 3 

Naval Training Center, Orlando 
Orlando, FL 

06502800 08SO28000 .__- 
875254 875255 

17-Nov-9j I j-N&i-$? 

T 

400 iiJ 400 ii _..~ . 
400 u 400 u _... 
400 u 400 u _.. . _ ._-. . 
400 u 400 u _._~. . 
400 u 400 u __.~ _. 

‘000 u 1000 u 
&lo iJ 

_-.. . . 
400u 

400 u 400 u _ . . _ 
400 u 400 u 

ioO0 ii 
._.. . 

1000 u __ 
400 u --- 400 iJ - .-._ --- _. 
400 u 400 u --._ _. 
400 u ibo u 
400 u 400 u _.-.. -_- 
400 u 400 u .- . ._-- .- 
400 u 400 u ___ ._.~_ _. 

1000 u 1000 u 
400 u 400 u -._ . 
400 u 400 u - _. _ . . 

1000 u 1000 u -- 
1000 UJ 1000 u ---- _ -. 
400 u 400 u -_ __ -- -- 
400 u 400 u __ . _. . 
400 u 400u _- -__. -. _-~ __ - 
400 u 400 u . . - ._-.-- - . . --_-. 
400 u 400 u -_--.. -. ------ 

1000 u 1000 u ._-__. - _---.__- 
1000 UJ 1000 u _- _- - -- -. .--- 
400 u 400 5 
46iiu 

. .- __ 
400 u _-_-I_---- ---.. -. 

400 u 400 u- 

08802802 
882698 ^ _.~. 

13-Feb-98 

NA 
NA 
NA 
NA 
NA 
NA _.. 
NA _ 
NA 
NA _.- 
NA 
NA 
NA -. 
NA -.- 
NA _-- 
NA -.- 
NA -_.- 
NA 
ia ._- 
NA _.- 
NA -.- 
NA 
NA .._ _-.- 
NA --.. --- - 
NA ___.-._.- 
NA -._- __-- .- 
NA -..- _.- 
NA 
ia .-... -.-. 
NA 
NA _-_- - 
NA ___-.- 
NA 

_-- .__- ._ 
NA 400 u _-- -. 
NA 400 u 
NA .. 

_...- _- 
400 u __- 

NA 
-- 
400 u _--. 

NA 
_-.- 
400 u ..-. .._-. __ 

NA 1000 u --.- 
NA 400 u 

!!A 
-.-- 
400 u 

NA 
_- -- 
400 u __- _--- 

NA ‘. 1000 U --- -- 
NA 400 u .-._.. - ._- ._ 
NA 400 u ___ .- _-_ ._ 
NA 400u 
NA 

-- -- 
400 u -.- 

NA 400 ii -.- . _ -- _- 
NA 400 u _.- _-- -- 
NA 1000 u 
ia 

--._. 
400 u __ .- -- _- 

NA 400u -- .-- _. 
NA 1000 u __. _--_- 
NA 1000 u ._-~... .- .-- 
NA 400 u ,_._- _.~.. -- _. 
NA 400 u 
NA 400 u _-- . . 
NA 400 u 
NA 400 u .._-- . . 
NA 1000 u __-.. .-- -,. 
NA 1000 UJ -. - .._ ._ 
NA 400 u __- - .._- . 
NA 400 U _..-- _- .-- .- ._- . 
NA 400 u _ _ . --- - 
NA 400 u 

08SO3000 
875262 

17-Nov-97 __- -.-. .- 

08SO3100 ..~ ----_- 
874919 

12-Now97 _. .-_~ 
--- 
350 u . --- -- 
350 u . --- . . 
350 u --- .- 
350 u --._ _. 
350 u 
870 U -_*. _. 
350 u _-- 
350 u -_.. 
350 u --- -. 
870 U 
350 u 
350 u _- _ 
350 u ..-- 
350 u -_- 
350 u --- 
350 u --- . 
870 U -___ 
350 u ---... 
350 u --- 
870 U --- 
870 U -_- 
350 u --- . 
350 u --- 
350 u __. 
350 u -_.. 
350 u 
ii-70 ii -_- 
870 U __.. 
350 u 
350 li __.~ 
350 u __..- 
350 u 

- 
08803200 -__ -- - 

875263 
I7-Nov-97 

350 u --_ 
350 u 
350 u 
350 u 
350 u . . 
880 u 
350 u 
j50 -ii 
350 u -.. . 
880 u ._ . . . 
350 u 
350 u _-_ . . 
350 u __.. . 
350. u _-- ,-. 
350 u 
556 ii 
880 u _-.. . . 
350 u _-.. 
350 u 
680 ii 
is0 ii __-. . 
350 u 

‘3% ii _-. 
350 u 
Lit80 ii 
350 ii 
eiN.i ii -. 
880 iJ 
350 u 
350 U 
3$0 u . 
350 u 

DRAFT 



Appendix C-5, Table C-5.1 
Summary of Soil Analytical Results 

Operable Unit 3 

Naval Training Center, Orlando 
Orlando, FL 

Identifier 
I 

08802600 08802700 
Lab ID 875056 875057 

‘Sempllng Date i I&Nov-97 i 14-No+97 

Denzo($pymne 
&nzo(b)fluoranthene 
iGo(g,h,ijpery(ene _ ._ _ 
&nzo(k)fluoranthene 
bis(2-Chioroethoxyjmethane 
b&(2-Chloroethyl)ether 
b&(2-Ethylhexyl)phthalate 
Dutylbenzylphthalate 
Carbezole 
Chrysene 
i)/.n-butylphthalate . . . 
Di-n&tylphthalate .___ -.- -- 
D&nr(a,h)anthra&ne 
Dibenrofuran 
--: ..- -.- ~-. 
Dlethylphthalate I .- _ ._ 
Dimethylphthalate 
Fluoranihe& 
Fluorene 
Hexachiorobenzene _ _ _ __-. . . . . . 
&xachlorobutadlene -_-. _ -_. .- -. 
ii&&hlorocyclopentadiene --____ 
Fie&hloroethane 
in&Go(i,%%cd)pyrene 
isophorone~ 
N-~itroso-di-n-propylamine ___--- ._-._ -- ..------ 
N-Nitrosodiphenylamine (1) __ _.._ --- 
Naphthalene _____ --- .- 
Nitrobenzene 
l%G&hio~phenol _____..__ -_-_- .- 
Phenanthrene I- _ .--. __- _- 
Phenol ____~ ~_ -.~ 
Pyrene 
~~;~~;i;;~Pce;, i$iiij 

- 
t 

/ 

, 
37J ; 

360 u / 
360 U i 

5OJ l 

$2 ?. j 
360 U 
360 U 
360 U 
--- 
360 U _-- 
360 U ; 

if8 J 
360 U _-. 
360 U --.. 
360 u _-- ~. 
360 u --~. -. 
360 U __- _. 
360 u _. -- -. 
360 U 
JKIU _-- -- 
360 U -.- --- 
360 U __- -~ .-. 
360 u __.. .-- 
900 u 

-. 

140 J 
230 J 

73 J 
230 J 
460 ti 
450 iJ 
450 u 
450 u 
450 u 
14b J 
450 u _~ 
450 u 
450 iJ 
450 u 
450 u 
450 u 

69 J 
450 u _ 
450 u _--. 
450 u 
450 u 
450 b 

87 J 
450 u ._. .- 
450 u 
43 u ~_--~ .-- 
450 u _- -- 
450 u ..-_ -- 

1100 u _...- -. 
450 u 
450 u _-._ 
120 J 

I 
i 

7- 
08SO2800 08s02800D 

875254 875255 
17-Nov-97 17-Nov-97 

110 J 120 J 
180 .i 250 j 
47 J 96 j _ ._ 
54 J 250 j . . _-.. 

400 u 400 u __ 
idd ii 400 ii 
4bo u %i J 
400 u 400 u 
iao u 400 u 
120 J 130 J ~_~ . . 
400 UJ 400 u _-.- -.. 
400 u 400 u 
400 u 45 j ..~ _.._ -- 
400 u 400 u _- .- -... 
400 u 400 u .-- -. _-- -. 
400 u 400 u __. ^ __~. 
170 J 200 J _-- .- _. 
400 u 400 u ._.- _. 
llod ii 400 u __~__ --. - ._.. - 
400 u 400 u _-- . . --... - 
400 UJ 400 u .___~_- _..- --.. 
400 u 400 u _- -- 

6i j 130 J 
ioou _ 400 --_. ii _-- --. 
400 UJ 400 u _ --- -- 
400 u . . ..foo_u_ 
400 u 400 u _~_-- -- 
400 u 400 u .-._- -- 

1000 UJ 1000 u _-- -- 
--- 

-- 
4OO u .- u 400 _._ ._ -_- -- 
400 u 400 u . -- -- ___ _ 
140 J 150 J -- - .__ .~ 

T 08802802 
882698 -.- 

13-Feb-98 
NA 
idI\ 
NA _~- 
NA 
NA 
NA _. 
NA 
NA _.- 
NA _.- 
NA 
NA 
NA _.- 
NA 
NA 
NA ._ _ _.- 
NA _.- 
NA _.- 
NA _.- 
NA _-- 
NA _.- 
!!A 
NA ..-- 
NA __-- 
NA . . ..- -- 
NA ._~_ --- 
tu. 
NA _. .- --- 
NA 

-- --..- fiii ._ -. --- 
NA _. __ -.- 
NA 

:_ ._ -.. --- 
NA _ ._ .--- 

08S02802D 08302900 _- _-- - 
882704 675261 ._ ----- 

I3-Feb-98 I7-Nov-97 -- -- 
NA 400 u _ ..__ ~- _ 
NA 400 u _.._ 
NA 400 u 
fiA 3” g 
NA 400 u ._--- - _.- 
NA 400 u 
NA 77 j 
NA 400 u 
NA 400 u ..-- . 
“4 --- 400 u 
NA 4OOU .~- -. _- 
NA 400 u -- ..- _.- 
NA 400 u .~ ..-- -_ -.-. 
NA 400 u __- __ _-~~-- 
NA 400 u . .._--- -.-- 
NA ‘!!%! !-! 
NA 400 u ___ _ ---- 
NA 400U --- -. __- .~ 
NA 400 u -_- _. __- 
NA 400 u ..---- 
NA 400 u __ . _- .- 
NA 400 u ._-- .- ._- .- 
NA 400 u _- -- _.- 
NA .- ~~ .%! !! --- - 
NA 400 u . ..-- .- 
!!!i-, 400 u -. --- -- 
NA 400 u _~_- --- 
NA .~ _..I.. 400 u ;-.- 
NA - _-.- . 1000 UJ _.- 
NA 400 u _..- .- -.- 
NA 400 u _- ._- 
NA 400 u 

-I- 

-.. 
-. 

08SO3000 _-_.._- 
675262 -1tiovig7.’ 

.- _ -.-- -- 
370 u _-- .- 
370 u _-- 
370 u _ _-- -- 
370 u _ ..--- _- 
370 u ___ . 
370 u _--- 

1700 .-- -- 
370 u. -.- -- 
370 u ___- -- 
370 u --- - 
370 u _-- .._ 
370 u _-- . . 
370 u --- -- 
370 u ._ ._-__- _- 
370 u _ --- .- 
370 u _-- 
370 u 
370 u __- 
370 u _-- -- 
370 u 

. 30 ii _-- .- 
370 u 
ml ii _-- .- 
370 u _-- -. 
370 u -- 
370 u __.. -. 
370 u _ . -- 
370 u ___. 
930 u 
370 u ..- 
370 u 
370 u 

OBSO3100 __--..-- 
874919 

12-Nov-97 .---- 
350 u _-- -. 
350 u 

.- 356 ii 
356 ii _-- -. 
350 u _-- . 
350 u _.- -- 
350 u _-- . 
350 u _-.. -- 
350 UJ --- .- 
350 u _.--. - 
350 u -_- .- 
350 u -_- . 
350 u 
35q u 
350 u 
350 u __-- 
350 u _--- 
350 u 
350 u -_- -. 
350 u --- 
350 u _-.. 
350 u 
350 u -- -- 
350 u __~_. 
350 u --- 
350 u --- -- 
350 u 
350 u _-... 
870 u __.. 
350 u 
350 u --_ _. 
350 u 

i 

e 
675263 __-..^-- 

17-Nov-97 
350 u _... . . 
350 u _-.. .- 
350 u --.- 
350 u -_- .- 
350 u __.. 
350 u 
350 u 
350 u 
350 u __-. -. 
350 u 
350 u _...- 
350 u ..-.- .- 
350 u .- -. 
350 u --- .- 
350 u __.- .- 
350 u .-- .- 
350 u .-- -. 
350 u _._. 
350 u 
350 u .-. .- 
350 u __~. -- 
350 u _-_ .- 
350 u _ 
350 u 
350 u 
iii0 ii _-.. -- 
350 u 
350 il 
itid iJ 
$50 u 
350 u 
350 u 

AFT 1 



ldentifiel 
Lab Ii 

_ . 
4.4’-ODD 
+QlDE 
4 4’-DDT ^‘... 
Aldrin 

Sampling Da& 

alpha-BHC 
alpha-chlordane 
A&ior-ldi6 
Aroclor-1221 
Aioclor-i 232 
Ardclor-i 242 
Aroclo& 1248 --.. ._. -- 
Aroclor-1254 ._---.- 
Gclor-1260 _ .- _ --. .-- 
beta-BHC --..- .-- 
delta-BHC -.--_ 
Dieldrin _-...-- 
Endosulfan i _~ . - . . 
Endosulfan II _ _. _ ..-- - 
Endosulfan sulfaie 
-----; .. 
Endnn E;;~~n aldehyde 
_ _ ._ ._ - .._ _- 
Endrin ketone . __------ . 
gamma-BHC (Lindanej ______._ ----.---- 
gamma-Chlordane _ _ _ - 
Heptachlor ____ - .-.-.. - -. . 
Heptachlor epoxlde _ . . . 
Methoxychlor __-.. - - . 
Toxaphene __ _ ._ __-. - -- - .___ _..._. ---. - - 
Chlorinated Herbfcldes, @kg_ ---is~sii;exi -.- 
I _ __-._ - .___ . - 
2 4 5-T -‘-‘.- ..~. _.--- _- - 
q-0 _ _ _ _ 
2,4-DB 

Pa(pllGibc 

OU3-2.XLS Is 

r 
b I 
‘I 

1 

I 

08802600 
875056 

14-Nov-97 
ii.3 J 
7.e 
8.4 J _ _ . 
1.8 U 
i.S U 

i! 
36 iJ 
j3 v - 
36 U 
i6 iJ 
ii6 iJ 
36 U -_ _. 
36 U 
1.8 u 
i.8 u . . . 
3.6 U 
i.ii U 
5.6 u 
5.6 u 
3.6 ir --- 

0.45 J _- . . 
3.6 U _ - -. 
1.8 U _ - . . 
1.8 U 
1.8 U 
@ii 
18 U .-- -- 

180 U 

_-_. 
2.2 u _- -. 
2.7 U __. - - - 
4.3 J 
--z ; 8.1 .I 

08802700 
875057 

li-Nov-97 
i.4 J 
10 
10 J 

2.3 u 
2.3 ij 

2J 
44 iJ 
90 il 
44 li 
44 iJ 
44 u ._ .- 
44 u 
44 iJ 
i.3 iJ 
i.5 li 
4.4 u 
2.3 u 
4.4 iJ 
4.4 u 
4.4 u _-- 

0.59 J -- . . 
4.4 u .._ . 
2.3 U 
2.3 U 
2.i ii 
2.3 ii 
iii u _ ~__ _ 

230 U 

_ .~ -. - 
2.7 U -. - _. 
3.4 u _ ..- _ 
13 J 

~- 3.s j 

T 

Appendix C-5, Table C-5.1 

Summary of Soil Analytical Results 
Operable Unit 3 

Naval Training Center, Orlando 
Orlando, FL 

08SO2800 08S02800D . -.. __.~.^ 
875254 875255 

17-Nov-9j 17-Nov-97 
4v 4ii 

‘i.i 6.i 
8.1 J S.2 j 
I.i U Pil _ .- 
2.1 u 2u 
ii i.i . . 
id u 40 u 
iii u 

. 
81 U _-. . 

40 u 40 iJ ._- . _ _. 
40 u 40 u ,.. 
40 u 40 u _.. . . - -. 
40 u 40 u ..- _.. . . 
40 u 40 u _ . . .- 
2.1 u 2u 

0.42 J 0.39 J 
4u 4u -_ .- 

2.1 u 2u ..- 
4u 4u 

1.5 j 1.5 j 
iti .-iii _ -- 
4u 4u _ .-. 
4u 4u 

iii u 
_... 
2u 

3.2 J 3.i j - . 
-i.! u 

j 
.- .-! I! 

6.14 0.12 J -_ . . -- . 
21 u 20 u . ---._. 

210 u 200 G 

-- .-. 
2.4 U 2.4 U ..__. --._ .--- ---- 

3u 3u . . ___ . - ..- 
34 445 .---- ..- .- _- ,.-. -.. - 
11 J 4.5 J 

_ 

08SO2802 
882698 ._ ._-. -- 

13-Feb.98 
NA 
NA _.- 
NA _. 
NA _.. 
NA . _ 
NA 
64A _. - 
NA 
ivi -.- 
NA 
NA 
m _-. 

_ NA _._. 
NA _.- 
NA _- 
NA 
NA _--- 
NA _.- 
NA _. -.- 
NA 
NA _--. 
NA ..,. -. 
iii-. 
NA -.- 
NA 
NA -_- 
NA _ __ ~._. -- 
NA 

___~..._ -- -.. 
NA _. -.._ - -.- 
NA _-- .__._ -- 
NA 

085028020 
882704 _ - ---. -- 

13-Feb-98 --- 
N A’ -.- 
NA _.- 
NA -_- -- 
NA 
NA 
NA _- 
NA -... 
NA .~- 
NA _.- 
NA __- _. 
NA 
NA 
NA - __- -- 
NA 
ivi __- . 
NA -- 
NA -_-- 
NA _.- .- 
NA __- 
NA -- .-- 
NA -_- .- 
NA -- --. 
NA _-- 
NA _-- 
NA _.- 
NA -_- - 
NA _ --- 
NA 

__- 
NA 
NA __- 
NA -__ 
NA 

08802900 
875261 

17-Nov-97 ._ -.- 
4u _.- 
4u -. 

Xi j 
0.35 J 
-2.1 u . --- 

26 ._- _~ 
40 u 
62 ii 
40 u .-- -- 
40 u _. .._ - _. 
40 u _..-- _- 
40 u -- _. 
40 u _-- -- 
2.1 u 
2.i ii 

4u __ .-..- . 
2.1 u 

4u _ -_ 
4u ,--- 
4 u. - -. .-. 

0.71 J - __ 
4u - _ .- 

2.1 u 
26 
5.i u _-- 

0.22 J -_ 
21 u ---.. 

210 u 

_ . 
2.4 U -, - - 
3.7 u 
24 J 
30 J 

-L 

08SO3000 -----. 
875262 

1 I-Nov-97 
7.1 
Gi j - . 

-1.3 J 
1.9 u 
1.9 u 

1J 
37 u -- .- 
75 u . --- -- 
37 u .- __-- -- 
37 u __ -- -. 
37 u 
37 u -- . -. 
37 u .--- 
1.9 u 
1.9 u ._ .- - -- 
3.7 u .- .-- -- 
1.9 u _-.- 
3.7 u .-- 
3.7 u 

1J _ _- 
3.7 u _-_. 
3.7 u _ - . 
1.9 u 
i.3 j . 
1.9 u 
1.9 u . . 
19 u _..- 

190 u 

z.i ij 
2.8 U 
i.6 j 
iS j 

08SO3100 _- __._ - ~. 
874919 .._- _._- -- 

12-Now97 ..- .-__-- -- - 
780 DJ 
iGiij 
i&i -. 
49 J 
18 U --- .- 

3700 D 
350 u 
700 u 
350 u ..--.. 
350 u --- 
350 u ._- . 
350 u __ _-- .- 
350 u . _- - 

12 J .--- 
77 J --.. 
35 u .._- 
18 U -- 
35 u 
25 J -___ 

130 J 
35 u 
35 u -- . 
18 U 

2900 D _-- 
680 0 
iii0 J 
18Oti 

1800 U 

. 
2.1 u 
2.6 li _ . 
5.3 u 
ii J 

08503200 --- --- 
875263 ~- _-. .~. 

17-Nov-97 - - .- 
3.5 u --- - 

0.53 J 
2.8 j - - 
1.8 U - - . 
1.8 U 
1.8 U .- -. 
35 u 
ii, ti 
js u _- . 
35 u 
3% li .._ _- 
35 u -_ . . 
35 u - . 
1:8 U - _ . . 
I-8 U - - .- 
3.5 u - . 
1,6 u .-_- . . 
3.5 u -,- 
3.5 u .-. _ - 
3.5 u -_ .- 
3.5 u _ - .- 
3.5 u _ - . 
1.8 U 
i.6 U 
1.8 U - 
1.8 U 
is ii 

l&i ci 

2.1 u 
2.6 ti 
9.2 J 
4.7 J 
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ldentifiel 

Lab Ii 
. . 

! Sampling Date 

oalapon 

Dicamba 

&chlorbprOp 
aj&ieb - 

iJiCsjA 
_- -.. 

MCPP 
in&rgark, mgjkg 
Aluminum 

Antimony 

Arienic 
-. -; 
Banum 
_-.._. 

Beryllium 

Cadmium __. ---- 
Calcium 
chromium _ ._ -- 
cobalt __ __.._ 
copper 
Iron r- i&d 

08s02600 ..- 
875056 

Ii-Nov-9i 
27 u 
2.7 u 
8.i u 
5.4 ti 

i4ooij u 
530 ti 

08802700 
875057 

14-Nov-97 

i79 
&iii iJ _ -. 

1.3 u 
ii.6 
a.05 u -- 
0.42 J 
9950 

i.9 
o.is u 

$8 .i 
287 J 
37.i 
i72 u 
15.6 j 
iii% J 

0,s 3 
-33 ii 
0.94 u 
0.45 j -- .-- 
177u 

-- -i.i s 
O.@ ii 

r I 
i 

i 

)I 

: 

‘1 
! 

Appendix C-5, Table C-5.1 
Summary Of Soil Analytical Results 

Operable Unit 3 

Naval Training Center, Orlando 
Orlando, FL 

08803200 
ijic335 

i j&v-97 

i&i 
b;fj2 ii 

2.5 .._ 
4.2 J 

jj.as u 
tj.os ii is56o j 

3.6 .- .- 
b.15 U 
i.i 
Iii 
ii.4 j 
i&i ii 
ib.8 
i1.08 u 
0s Q 
57.5 ii 
0.94 li 
ij.iS j ~^~ 
156 U 
1.1 u 
1.j J 
Ii ii 
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Appendix C-5, Table C-5.1 
Summary of Soil Analytical Results 

Operable Unit 3 

Naval Training Center, Orlando 
Orlando, FL 

I ldentifie 
I Lab II 

! Sampling Di++ 
Semivoiatile Organici, uglkg _ _ ._-... .-. - 
i ,2,4-Trichlorobenzene 
1 .z-!@Vorobenzene ._ -- 
1.3~Dichlorobenzene 
~ 1 .i-Dichtorobenzene 

_- ._ .7: 

2,4-Dinitrophenol _ _ _. ,. : .- _I 
Z,!-Daltrotoluene . _ 
2*6-DI”i!ro!?!“!ne 
2-Chloronaphthalene _ __.. -- .--- ~-. 
2-Chiorophenol 
2-Methylnaphthalene _ __.. -_.-- -- ..I 
2-Methylphenol - -.- ..---.-- -. 
2.Nitroaniline 
P-Nitrophenol __ _ 
3,3’-Dichlorobenzidine _ . . . . --; .~ - 
3-Nltroantltne 
- - ..-- -7 4,6-Din&o-%methyiphenol _-..--. --. .-_ 
&omophenyl-phenylether 
~-~i;j~)~~~&~&Gicd 

T:---‘- -- -- 4-Chloroanrkne __. -. 
&~~i~@%~&~~~ylether _.----_- ..~. 
cl-Methylphenol 
i-i4iio~lT 
- ‘-‘z-‘- __---. - -. - 
4Wtrophenol -. .--- -- 
Acenaphthene _.._---- -- - 
Acenaphthylene ____ _ . .--. 
An!hrecene ___- __,_..__ -.. - _.. 
Benzo(a)anthracene 

08s03300 
&is264 

1 j-fjov-97 

06803400 
875058 . 

14.Nov-97 

-I- 

, 

1100 u 
1100 u 
1100 u 
ilO u 
1100 u 
ii00 u . .- 
1100 u 
ii00 u ~... 
1100 u 
2jOb UJ _ _ 
1100 u _ . 
1100 u 
1100 u ._^_ .- 
1100 u ._- 
1100 u 
1100 u 
2700 U 
ii00 u 
1100 u .- . . 
2700 U . _. 
2700 UJ .-- . 
1100 u -._- . 
1100 u __-_. 
1100 u ~-_ -_- .-. 
1100 u 
1100 u 
2700 U _. --- -.. 
2700 UJ _ _-.. 
1100 u _ _ ..-. . 
1100 u _-. .-_- .- 
1100 u .-----. 
! 100,u - 

08503500 08503600 
87gb7d Si5Oil 

14-Nov-97 14-No&$? 

470 iJ iid u 
470 u 

_-- 
370 u -. ._- . __. 

470 u 370 u _. . 
470 u 370 u _-. .- 
470 u 370 u _ ..- . . 

1200 u 930 u ._.. _-_. . 
470 u 370 u --- ._ 
470 u 370 u _-_. ._ _._- . 
470 u 370 u _ ..~. 

1200 UJ 930 UJ __- -- __. . 
470 u 370 u 
470 u 370 u -_,. . 
470 u 370 u 
470 u 370 u ._-. 
470 u 370 u -- _-.. . ._-- 
470 u 370 u _- . 

1200 u 930 u 
876 ii 

.- ~_. 
370 u _-- . 

470 u 370 u -..- . _-- __ 
1200 u 930 u .- __-__ . - __-- 
1200 UJ 930 UJ -- _- . --- _- 
470 u 370 u -.-- -- _-- .- 
470 u 370 u 
ZOd 

--- -- 
370 u __--_ - --- -.- _ 

470 u 370 u --_ __ .._ -_- _- 
470 u 370 u -- -- 

1200 u 930 u __- -_ - ..-- -_ 
1200 UJ 930 UJ --- .- . --- -- 
470 u 370 u _--.. . . -_- 
470 u 370 u --.-. ..--- -- _. 
470 u 370 u 

iZd ii _..-. . 
420 U --- . 
420 U .-- .- 
420 U --- . 
420 U 

1100 u ._ --- .- 
420 U --.__ 
420 U __- . 
420 U _--- . . . 

1100 UJ ._-- . 
420 U _-- .- 
420 U --- . 
420 U _-- . . 
420 U __- . . 
420 U ----. 
420 U . ._.- . 

1100 u _-._ . 
420 U _-- .- 
420 U __.-.. 

1160 u _ _ ..- 
1100 UJ .__ ._ _- - 
420 U --_. 
420 U . _ --- . 
420 U ~-^- --- -. 
420 U 
420 U ~. _--- -- 

1100 u ~-. --- --. 
1100 UJ _-- _. 
420 U _ ._ - . 
420 U _.~-- -- 
420 U _ - -- - - 
420 U 

_.. 

~. 

_-. 
.- 

08803700 .._~ - 
875072 

14-Nov-9j 

-7 
08803800 

875073 
14-Nov-97 

- 
410 u -_-... 
410 u 
4id u _.- _ 
410 u __- -- 
410 u ~._-- .- 

1000 u 
410 u -_- -. 
410 u - -_- -_ 
410 u ._. -_ 

1000 UJ 
410 u -.- -. 
410 u ~.. -_- ..- 
410 u 
410 u --- __ 
410 u _ .._---- 
410 u I__- _ 

1000 u _.- _. 
410 u 
410 u _...- _ _ 

1000 u _-_- _.. 
1000 UJ .-_- .- 
410 u _.- -_ 
410 u ._-- -. 
410 u 
410 u -_.- __ 
410 u _..-- -- 

1000 u _-- .-. 
1000 UJ ._.- .- 
410 u -__ 
410 u _ _-- -- 
410 u -.. .--- - 
350 J 

083038000 
875074 

14-Nov-97 
f 

420 U ---.. 
420 U 
420 U 
420 U ._ --- -- 
420 U _-.- _. 

1100 u _ --- .- 
420 U _.-_ ._ 
420 U _ _-- .- 
420 U ~. __---. 

1100 u _-- _. 
420 U _-- -.. 
420 U 
420 U __._ _- 
420 U - .__- - 
420 U - -_ 
420 U __---- 

1100 u .~.__ ._. 
420 U ___ 
420 UJ ._.- . . . 

1100 UJ __-- -- 
1100 u --- - 
420 U . _- -..- 
420 U - _ ._ _ 
420 U c- -- _-- -- 
420 U . _-- . . 
420 U __-. -. 

1100 u _ _-- . 
1100 UJ .-- 
420 U ._.. 
420 U _._- . . 
420 U ~.-- . 
360 J 

-_- -- 
400 u 390 u .._ ---. _- ____ . 
400 u 390 u _ ._____. . . --.- 
400 u 390 u .-_- _. 
400 u 

--- 
390 u _.---. -.. -- 

400 u 390 u _.- -. - . 
1000 u 990 u -- -_ _- 
400 u 390 u -_-~ --- .- 
400u 390 IJ . __-- __ --- 
400 u 390 u I ___. --- ~-- 

1000 u 990 UJ _ ___..~.~. --- . . 
400 u 390 u __._ __ .-. -- 
400 u 390 u --.. - .--.- .-- .--- - 
400 u 390 u ._-- -_ --- . 
400 u 390 u . --- -- -- 
400 u 390 u __ ._ -. --- 
400 u 390 u ._-_----- -. --- 

1000 u 990 u .__- . - __-- 
400 u 390 u ,. _-.- .-. --.. . 
400 UJ 390 u ._._ -.- .-. _. - _ 

1000 UJ 990 u .-- . . 
1000 u 990 UJ . __ . --.. 
400 u 390 u -__ _-- . . 
400 u 390 u __-. -. _ ._ 
400 u 390 u _- -__. 
400u 390 u _.- . . ._ . 
400 u 390 u _.- - ..-.. . 

1000 u 990 u _ . _ 
1000 UJ ---- 990 Ijj _-- 
400 u 390 u 
400 u 590 u . -.__ 
400 u 390 u ___ 

- -. 400 u 390 ti 

08SO4100 _--.- 
675077 ._... -. -. 

14-Nov-97 

__-. . 
370 u 
370 u 
370 u -_.. ._ 
370 u -_. __ 
370 u -_.- -. 
940 u --_ . . 
370 u _.. . 
370 u -_- 
370 u -_.. . 
940 UJ -._ _. 
370 u -_- -. 
370 u - __. . 
370 u 
370 u ._- . 
37o;u. ._ ~_ . 
376 u -.- . . 
940 u -_- _- 
370 u __- . . 
370 u __.. . 
940 u __- . . . 
940 UJ _-._ . 
370 u _-- . 
370 u _-_ 
370 u .__~ 
370 u 
370 u 
ihid u 
94d tij 
j70 iJ 
j70 u 
370 iJ 
370 iJ 
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Appendix C-5, Table C-5.1 
Summary of Soil Analytical Results 

Operable Unit 3 

Naval Training Center. Orlando 
Orlando, FL 

Identifier\ 08503300 j 08803400 i 08503600 
Lab ID 1 875264 I 875058 j 

0~~~~~ 

Sampling Date1 
Benzo(a)pyrene . 
Benzo(b)fiuoran!hene . 
Benro(g,h.i)perylene 
Benzo(k)&roran!hene 
bis(i-Chloroe!hoxy)me!hane 
bis(%Chloroeihyl)e!her 
bis(2-E!hylhexyl)ph!halate 
Butylbenzylphthalate 
Carbarole 
Chrysene 

430 u i 1100 u 
430 U 

/ 
1100 u 

430 u : 1100 u 

430 u i 

Di-n-butylphthalate _ 
Di-n-octylphthalate 
b/ben;(a,h)anthracene 
Dibenzofuran 
biethylphthalate _ 
Dimethylphthalate 
Fiuoranihene 
Fiu&rG _ __ _ ._ _ . 
Hexachlorobenrene .~.. _. 
&&hior&!adiene __ . - 

j &%chiorocyclopentadiene _.--- _-..- ._.-. ” -- 
Hexachloroethane / 
iiil&to( 1.23.cd)pyrena . _.____ _-. . .- 
lsophorone ..~. _. 
N-Nitroso-di-n-propylamine _ _... .._ ,.; . ..- - .-; 
N-Nrtrosodiphenylamrne (1) 
Naphthalene __ .-. -. 
Nitrobentene _- -- _~~___ 
Pentachlorophenol _.._. - .-. - - 
Phenanthrene K-noi -. - : 

Pyrene _ -. . PesUctiesrPCs& .Gglkg 

35 J 
430 u 
430 u 
430 u 
430 u 
430 u 
430 u 
430 u 
430 u 
430 u 
4% il 
ii0 iJ ~.-- 
430 u 
436 il 
430 u . . 
430 u 
430 u ._-- -- 
430 u 
Ii$iiti ._- 
430 u ~._.. -. 
430 u _._ 
430 u .-.- -- 

1100 u _-- -- 
430 u _-- .- 
430 u .-- .- 
430 u 

1100 u 
1100 u 
1100 U 
1100 u 
II00 u .- 
1100 UJ ~. 
1100 u 
1100 u 
1100 u 
1100 U 
ild0 U 
I100 u 
1100 u 
1100 u 
1100 u 
1100 UJ 
1100 u 
1100 U __~ ._ 
1100 u 
1100 u _-... 
1100 u - _.-.. 
1100 u ._ -- 
1100 u _-_ .~ 
2700 U 
1100 u _ --. 
1100 u _ _-- .- 
1100 u 

I4-Nov-97 
470 u 

55 J 
470 u 
470 u 
470 u 
470 u 
470 u 
470 u 
4io u 
4io iJ 
470 UJ ._- .- 
470 u ._. -- 
470 u . . .- 
470 u _ _. - 
470 u 
470 ii 

i5i .i . 
470 u _.- 
470 u 
470 u __.- . . 
470 UJ _-- -- 
470 u --- .- 
470 u -_- -- 
470 u .--- -- 
470 u _-- 
470 u 
470 u 
470 u _--_. -- 

1200 u -- -- 
470 u -_- -. 
470 u 

56 .i 

I 

I 

875071 
1 i-Nov-97 

$0 u 
43 j 

370 u 
j70 u 
370 u 
37ti u 
370 u 
370 iJ 
370 u 

4i J .~ 
370 UJ _... -. 
370 u _ .-. -. 
370 u 
370 u 
30 ii 
370 u _.. 

86 J --- .- 
370 u _- 
370 u -_-~-. 
370 u 
370 UJ -_- -- 
370 u ..-- .- 
370 u .--- -- 
370 u _-.. -- 
370 u _-_. . 
370 u ._- . 
370 u _ ,--- -- 
370 u _-._ . . 
930 u _ --. -. 

40 J --- -. 
370 u ._- -- 
61 J 

08803700 _--.. -- 
875072 

14-Nov-97 
420 u 
42d u 
420 u 
420 U 
420 ii 
420 U 
420 iJ _- 
420 u .- .- 
420 U 
iid iJ 
420 UJ --- -- 
420 U _. _-. 
420 U .--- -- 
420 u 
420 u _ . ..- 420 ti 

_ . ..--- -- 
420 u .._-- -- 
420 U ~..--- -. 
420 U 
420 U --- -. 
420 UJ . ..~ --- .- 
420 U ._ --- -. 
420 U ..- --- ~. 
420 U _ ~. ---. -- 
420 u _ -- -. 
420 U _ . ---. -- 
420 U __- -. 
420 U .._ _-_ .- 

1100 U . _-._ .- 
420 U 
420 U .._-- -- 
420 u __----- 

111 

08803800 
875073 _.._ -- 

14-Nov-97 
430 
580 
300 J 
230 J ..- .- 
410 u 
4iO ii _... . 
410 u ._ 
410 u _-. 
410 u .-- 
420 _-.- .- 
410 UJ __-. --. 
410 u 

Tii j -- -- 
410 u .~ __- -- 
410 u _. ..--- --. 
410 u .--_~-~- 
540 
410 u -_- -- 
410 u _.- -- 
410 u 
410 UJ _ .-. -. 
410 u _--. -- 
270 J _-- -- 
410 u .__-- -. 
410 u __- _. 
410 u - -- -- 
410 u _-- .- 
410 u .-.- - 

1000 u 
48 j ._- -. 

410 u ..-- 
580 _. --- 

08s03800D _ ----- 
875074 . _ _-.-_- 

id-Nov-97 
370 J --- 
520 --- _ 
260 J _.._ 
210 J .-. -- 
420 U 
420 u _-- 
420 u 
420 U ___~ . . 
420 U ___- -- 
390 J ._- .-. 
420 UJ _-- -. 
420 U ..- 

59 J ...~._.--w--~ 
420 U .__ ~. .--- -- 
420 U ~_ ._ .- --- 
420 U 
610 __- _-. 
420 U _._ i2o $ 
_-- . . 
420 U ._--. 
420 U --- -- 
420 U -_- 
240 J ._ __~ . 
420 U _-- .- 
420 u _ -.. 
420 U _-- . 
420 U ___ .-- 
420 U 

ii00 UJ 
43 j . _.. 

420 U 
500 

- 

.- 

08803900 __--- 
875075 

14-Nov-97 
400 u . --- .- 
400 u _-- -. 
400 u _...- 
400 u __.- . 
400 u .__- .- 
400 u ._..- _- 
400 u 
400 u 
400 u ---- 
400 u _- . . 
400 UJ _ --- ~. 
400 u _ ._-- -- 
400 u __ __- .- 
400 u ~____ -- --- - 
400 u _. -- --- 
400 u --- -- 
400 u ~._. _- ----. - 
400 u _.... .- 
400 u -. .- 
400 u _ _. - 
400 u ~. -..- 
400 u __.. .- 
400 u _-.. 
400 u 
400 u _~_. 
400 u 
iod ii 
400 u 

1000 tij 
400 u 
iob iJ 
400 u 

08SO4000 
875076 _ _.-.--- 

14-Nov-97 ---- 
390 u 

- 396 ii 
390 u ._. .- 
390 u --- .- 
390 u _-- 
390 u _-- -- 
430 u --- .- 
390 u _-_ .- 
390 u --- -- 
390 u _-._ . 
390 UJ _- -. 
390 u -I -- 
390 u ._ . . -- - 
390 u _..--- 
390 u 
390 u _. --- -- 
390 u 
390 u _-_ ~. 
390 u __-. 
390 u _ _ 
390 UJ ___ .- 
390 u 
j!jd iJ 
390 u 
390 u 
390 u 
%I0 u __.. 
390 u _- .- 
990 u 
390 u _-.- 
390 u ~_.. 
390 u 

08s04100 _-..-- 
075077 .-- _ .--- 

14-Nov-97 _._. 
370 u .-- . . 
370 u ._. -- 
370 u _-. _- 
370 u _... ._ 
370 u _-.. . 
370 u _ -_ 
370 u 
370 li 
3io ii ._-. .- 
370 u _ ..-- 
370 UJ -.---. 
370 u --- -. 
370 u --...- 
370 u _-~ . 
370 u -__ . . 
370 u ._-- .- 
370 u 
370 u . . -~. . - 
370 u 
Jid ii 
jid iii __.. -- 
370 u ._ . . 
370 u 
370 ii 
370 ti 
370 li 
370 ci 
370 u 
940 u 
370 u 
370 u 
370 u 
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Appendix C-5, Table C-5.1 
Summary of Soil Analytical Results 

Operable Unit 3 

I ldentifte~ T 
08SO3300 ’ 08803400 

I.. ! Lab It 
Sampling Date 

4,4;-DDD ._. .- 
4,4-DDE 
4,4’-DDT _ 
Aldrin _.-. 
alpha-&% _-. 
~alphaChlordane 
I*roclor-lOi 
Aroclor-1221 
Arocior-1232 
AroGr-ii42 
Aroclor-i248 -- .- _--- 
Aroclor-1254 __-.-. _.--- 
Aroclor-1260 - _ _ 
beta-BHC ._.. _.. -- ..~ 
delta-BHC --.-_~ . 
Dieldrin ___- ._.__ . 
Endosutfan I _---..--- 
Endosulfan II _--.. ._ - -- 
Endosulfan sulfate 
--‘--;-’ 
Endnn 
-‘-‘-‘;~ _ _ _ - 
Endnn aldehyde _-.. ;- ------ 
Endnn ketone 
gamma-BHC (Lindane j .. 
gamma-Chlordane __. --_-... 
Heptachlor __-- _. .-.- 
Heptachlor epoxide __--- _-.-.- 
Methoxychlor _...._ ._--- 
Toxaphene . 
C&ii&~ i/erblcideo, t&g -- -- --;“--- --- .- -. 
2,4 5-TP (Siivex) _. _ - ._ .-. - 
2,4,5-T 
--: =‘- -.-- 2,4-u -.--- -~ - 
2,498 

P8pl5c444 
ou3~2.xls I s 
07m6m 

875264 
17.Nov-97 ..- .~ 

6.8 
is tJ 
7.6 J 
2.2 u 
2.2 iJ 
iii J 
43 u 
87 U 
43 u . . 
43 u ._ . 
43 u 
43 u .- -. 
43 u 
2.2 iJ 

0.22 J 
1.2 J _ 
2.2 u - _ . . 
4.3 u - - _. 
4.3 u _- . . 
4.3 u _- .- 
4.3 u 
i.3 li _- .- 
2.2 u --..- 
7.3 
2.2 u 
2.2 u --- . 
22 u _-- 

220 u _. 
_.^.. 
2.6 U 
3.2 J _- . . 
4.5 J 
%?p.i- 

e 

1 

i 

875058 
14-Now97 

Ii u 
170 
33 
5.6 U 
5.6 U 
69 

ii0 u 
220 u 
ii0 U -. . 
110 u _ . 
110 u 
ii0 u .-.- 
110 u 
3.6 iJ ._. 
5.6 U 
iti J 
5.6 u 
ii u 
ii ci 
ii u 

1.2 J . 
11 u 

5.6 b -- 
68 ~~ _--. 
5.8 U 
i.S j --.- 
56 U --.. 

560 U 

I 

8.3 UJ - 
8.3 UJ 
53 J .- 83,tiJ I- 

L 

T 

Naval Training Center, Orlando 
Or&do, FL 

08SO3500 08803600 
875071 875070 - 

li-N&-Q7 _-.. 
4.7 u 
ii3 j 

6.4 J 
2.4 U 
2.4 li 
90 D 
47 u 
96 iJ 
47 u - _. 
47 u 
47 u _- 
47 u - __ 
47 u _ _. 
2.4 U _- .- 
2.4 U _- . 
4.7 u _ _ .- 
2.4 U 
4.7 u 
4.i ii 

0.28 J ._- 
0.96 J - _. 
.4.7 u -.- -- 

2.4 U --- 
95 D --.- 
2.4 U 
3.8 .-- _. 
24 U _ _.. _. 

240 U 

i4-hi&-97 _. 
3.7 u 
90 D 
ii .i 
i.S U 
1.9 U 
ii 
ji iJ 
is v 
37 u 
37 u 
37 u 
37 u 
37 u 
1.9 u _ - .- 
1.9 u 
3.7 u 
1.9 u -- . . 
3.7 u ._._ _. 
3.7 u 
3.7 u _- -. 
3.7 u 
3.7 IJ 
1.9 u 
4.5 

-i.ij ii _ _~ _- 
1.9 U ._.- .- 
19 U --- . . 

190 u 

P.6 u --.- 
2.2 u _- __ - - __ 

3.6 U 2.8 U _ ._ -- . . 
7.9 u 5.6 U .- _-. - --.. .- -. 
36 U 28jU 

. 

.- 

_. 

_- 

L 

08503700 _ .- ._. 
875072 

14.Nov-97 
4.2 u 

Zj 
4.2 iJ 
2.2 u __ .- 
2.2 u 

0.35 J 
42 U _- 
86 u .- 
42 U ._- . 
42 U 
42 ti -_-.. 
42 U ~____ 

320 - - -. 
2.2 u --.. 
2.2 u - - 
4.2 U -- -- 
2.2 u -- . . 
4.2 U 
2.1 J 

0.88 J _ ..~_ - .- 
4.2 U .__ - - 
4.2 U 
2.2 u - - - .- 

0.37 J .., -.- _. 
2.2 u --.. 
2.2 u _ ..-- -- 
22 u _. ~-__ _ 

220 u 

2.6 iij --.. 
3.2 U 
2.i J .~..._ --.--- 
32 UJ 

08SO3800 
875073 _~-- .- 

14-Nov-97 _-_. 
4.1 u ._- . 

0.53 J 
4.2 _ _ ._ 
2.1 u _ - _. 
2.1 u 

iJ -_ . 
41 u -- 
82 U __ . 
41 u -_ . 
41 u __ 
41 u .._. . 
41 u - _ - 
41 u 
2.1 u 
2.1 u 

-3.1 u -__. 
2.1 u _ . 
4.1 u ._ -.- .._ 

0.87 J .- - - - 
4.1 u 
{*jG 

-4.1 u _ _ _ _ 
2.1 u _ -. . 
2.1 u 

-2.i ii - _ ._ 
2.1 u .-_ . . 
21 u __- . . 

210 u 

-- . 
2.5 U __ . 
3.1 u -- - 
14 J . -- - . 
31 u 

08S03800D __-.--- 
875074 .__. -.~-- 

14-Nov-97 _-.. 
4.2 U -_. ._ 
4.2 U 
2.5 j _ - _. 
2.2 u - . 
2.2 u .__-. 

0.79 J _- . 
42 U _- .- 
85 U --.- 
42 U 
42 U .._- .- 
42 U 
i2 ci .~.-- -- 
42 U -- --. 
2.2 u 
g.2 ” 
4.2 U 
2.2 u _--- 
4.2 U - -- . 

0.77 J _ ..-._ - .- 
4.2 U -._ 
4.2 U 
4.2 U - . . 
2.2 u - - - 

0.68 J 
2.2 u - - _. 
2.2 u ---. 
22 u -_- ._ 

220 u 

_ 
2.5 u 
3.2 U -- 
7.6 U -_ 
32 U 

08803900 _-_--- 
875075 __ _-.- -- 

14-Now97 _ .- 
4u __. 

19 JC 
44 

-2.i li - _ .- 
2.1 u -_ .- 
31 Jt _- 
40 u -- -. 
82 U -- _. 
40 u -- _- 
40 u -- .- 
40 u ,_- .- 
40 u ._. .~ ._ -- -. 
40 u _ . . 
2.1 u .._ _ . . 
2.1 u 

4u ._ __.. 
2.1 u - __ 

4u _ ._ 
4u ._ ._ _ . 
au -.. 
4u _. _ - ~- . 
4u _ . . 

2.1 u 
9.5 Jf _. _ - .- 
2.1 u 
7.5 .._ 
21 u -.- .- 

210 u 

2.4 iJ 
5ti _ 

6.1 U _ . . 
30 u 

08SO4000 
875076 _ _ _.- - -- 

14-Nov-97 - - -. 
3.9 u --_. 

0.64 J 
25 .- . 
2u 
2u 
3j - -. 

39 u -.. .- 
80 U -- 
39 U 
39 u .,. -- 
39 U ._- 
39 U -- -. 
39 u ._._ . 
2u 
2u -_ 

0.83 J 
~-2 ii 

-3.9 u -- .- 
3.9 u -._ 
3.9 u 
3.9 li - . . 
3.9 u 

2u 
i.2 j 

zv 
zil _. 

20 u -_ 
200 u 

_ . 
2.4 UJ 

3 UJ 
5.6 .i -.- 
30 UJ 

08SO4100 ----- 
875077 

14-Now97 - - . 
3.7 u 
iii ii 
i.6 j 

0.27 J 
1.9 u 
Ii . 
37 u ._ . 
76 U . .- 
37 u _. 
37 u 
37 u ~._ 
37 u . . . 
3f u - _. 
1.9 u _ 
1.9 u .-. 
23 ” ., - ~.. _ 
1.9 u _ -, . . 
3.7 u _, . 
3:7 u _ - 
3.7 u _ _ . . 
3.7 u - _ . . 
3.7 u 
1.9 U 
16 . . 

1.9 u _ 
1.9 u .- _. 
19 u .-. .- 

190 u 

2.3 iJ 
2.8 ti 
6.1 iJ 
28 u 
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Appendix C-5, Table C-5.1 
Summary of Soil Analytical Results 

Operable Unit 3 

Identifier\ 
Lab ID\ 

: Sampltng Date1 
Dalapon 
Dicamba 
Dichloroprop 
Dinoseb I 
_. 
MCPA 
MCPP 

( 
I 

inorganlcs, mglkg I 
1 Aluminum 
Antimony 
Arsenic 
--. -. - Barturn ----.~: -~ 
Deryllrum caamium 
_-_.- 
Calcium -romium 
_ . -- 
Cobalt - 
Copper 
Iron 
Lead _ _^ . 
Magnesium _,_^.. -- -.- 
Manganese _-_.__. _- .-. 
Mercury 
Nickel 
Potassium 
---7 
Selenrum 
-:-..- 
Sltver 
---;---. .. 
Sodwm -_--.- -- 
Thallium 
---.---;-^- 
Vanadwm zhc-- -. 
___ ~.. -.- 
General Chemistry. rn!$kg 
i;;jnw--. __.-..- --; -- ._ 
Total Organic Carbon 

I / 
.I i 

08803300 
875264 ] 

17-N&-9? 1 

i2u ] 
3.2 U j 
1OU 1 

6.5 U 
3706 u 

390 u j 

08SO3400 
675058 

14-Now97 
83 UJ 
8.3 UJ 
26 UJ 
16 UJ .~ 

660 UJ 
22000 uJ 

..~ 
NA 

-L 
. . -. 
NA 

a.i 
5.4 J -- 

0.08 U _.- . 
0.2 u 

3ijo ii 
5.4 

0.1s u 
56 j 
455 
23.4 J 

63 u _~ . 
10 u __._- .~ 

0.09 u ._ -- -. 
0.72 u 
24.2 ii __ - -_ 

1.1 u 
0.58 J 
179 u ..- 
1.3 u 
i.3 j 

46.4 U 

1.9 u 
90 

iii3 J 
0.34 u 

3.2 _.-. 
168000 

65.; j 
1.3 J 

77.5 I-~ 
4690 

190 _ -.- 
2230 U __- 

414 
1.1 J 

9J 
ilzi u 
3.4 
4.3 J _ . . - 
739 u -- .- 
3.2 U 

i&i .i 
1040 J I i 

I I 

Naval Training Center, Orlando 
Orlando, FL 

08803500 08503600 
875070 875071 

14-Noi- l4-r&lV-ij~ 
5.6 iJ 28 U 
3.6 U is u 
ii u i-iu 
7.1 u ii.6 U . 
280 U 890 lj 
439 u 2400 u 

1570 211 
0.8i U 0.61 U 
55.9 5.6 
194 J 4.3 .i ~. :. _- 
0.16 U lib5 u _ -- ~. 

3.5 0.37 J __.. 
61200 17500 

29.i .i 5.ii j __- .- 
ii.3 j 0.15 u -- 

23.4 11 _.- 
223d 347 _-. 

121 a.5 _ _-- -- -.__ 
705u _ !g! 
66.7 __- --. 
ii.23 UJ 0.09 UJ --.-_ .____~_. 

3.1 J 0.57 u _-.- -. 
Q7.7U -L ..__ iS3ij ._._ -. 

1.2 u 0.93 u ..-- . 
4.i 0.4 J _--~-- 
346 U 164 u .- 
i.4ii 1.1 u 
5.9 j 0.69 J _-- -- . - ~. 
460 J 58.7 U 

NA NA 
NA ii/i -. 

471 
ii? u _ _ 
1.4 u 
4.7 J _ -- 

0.06 U ._ ..- 
0.07 u -_---- 

78600 
3.0 -. .- 

0.17 u 
3.4 J --..- 
276 U ~..-.._.-- -- 
23.6 U -_.. --- - 
478 U --.- -- - 
22.4 
0.07 UJ _ -- .- 
0.87 U .-...- -- 
75.6 U _ ..- -- - 

1.1 u .-_- 
0.19 u _.. _-- 
253 U 
i.2U 
2.7 ii 
383 J 

L 

.~~ ..- 
NA __.-. .-- 
NA 

T- 08503700 
8%?2 . -- 

16Nov-97 
$2 UJ .- -. 
3.2 UJ 
3.2 iii 
3.6 J 
kiti iii _~_ ~.~ 
380 UJ 

-L- 

08SO3800 08S03800D 08803900 _-_-._-. _ _ __ _ _ - 
8?!m 8?$75- -_ _ . .._-.._. 875075 __.~ --. 

i4-Nov-97 - i4-Nov.97 14-Nov-97 ..~_. --- -- 
31 ii 1; 1: 32’U ~.. 3’) U _._. -. 
3.1 u 3.2 U 3u _.- . . --.. 
s;.a ii IOU -, 9.8 U _- - . -- 
6.2 U 6.3 U -6’” _-- -- _ .^. . 

2000 u 250 U 240 u ..- .- ~_..~_ . 
6200 U 12000 u 360 u 

. 
710 5% 2200 _. -_ _ ..* 
0.69 U d.? li 0.65 U _ _. 

1.4 u 1.4 u i6.j - - 
S.i j 6J ._____ i4.5 J _-.. - -.--_. 

0.09 u 0.09 u 0.14 u _ __ __ -.. . - -_~ 
0.07 u 0.07 u 

..~_.. ~. o, ii j 
_---_ --~ _._-._- - 

42700 38800 47100 

- s.3 5 -.- .- --. ;*jj j. 
.._~__. _ - - 

11.8 J _. _ _ _ _ -. 
0.17 u 0.17 u 

__. o,lsz j 

_ _ _._ I ~-. _ ____ -_. -- -. 
4.3 u 6.5 7.4 _.___. __-._ _ ---..-. --- - 
372 340 686 _ _.. .___ ~..-- --- - 
18.6 18 __.._ s!?! ._ ._-_ __ ~_... __- . -. 
376 U 481 U 508 U _ -._ .- . _-_ . . -- 
25.8 24.7 26.9 _ _ ~. _ 
0.09 UJ 

.i5.i ijj o*35~ j 
_ _ _ _ _ ..___._ .------- 
0.93 u 0.65 U 2.3 J _~.._ . _.- .- 
56.6 U 103 u 115 u 

1u 
_ _. 

1.1 u i.3 ._ ._ . _-..~ 
0.19 u 0.19 u 0.26 J .__ __ _-- .- _ _ - 
171 u 159 u 220 u _ - . - -. 
1.2 u 1.2 u i.1 U 

2.j 1.6 j i.i j --- _- 
23.7 u 37.3 ij Si.3 U 

_. ..- _-- 
NA NA NA _ -.- 
NA ii/i NA 

08s04000 
875076 -_ ----- 

14-Nov-97 
30 UJ _ 
--/ -‘- 

_.-- 
3 UJ 

14 UJ _- _-- 
5.9 UJ _-.- 
240 UJ .__- 
360 UJ 

216 
0.67 U 

i.;s .i 
5.3 j 
6.1 iJ -.-.- 

0.07 u _ -.--- 
334000 

ii.? j ---- 
0.51 J _ - 

3.6 U _-_- 
967 
1.3 u 

2390 u _. -- 
24 __._ 

0.08 UJ 
ii.2 j _-. 

60.4 U 
IU 

0.18 u 
352 iJ _ -. 
1.2 u . - 

18.6 
id u 

NA _.- 
NA 

7 
08SO4100 __---.- 

a75077 -- _ _.-. 
14-Nov-97 

28 U _ - 
2.8 U 
9.1 ii 
5.7 u _... -- 
230 u 

ijcido ii 

. 
837 
0.62 ii 

25 
id.7 .i 
0.i ii _ ~~- -. 

0.06 U __- - 
48600 

9.4 j 
629 j 
ii.3 

2050 
ai.; .._- 
496 U 
45.4 

1.7 J 
2.2 .i 

92.9 ij 
d.ie ii 
0.59 j 
19i u 
i.l u 
3.5 J 

51.9 u 

NA 
NA L 
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ldentifiel 
Lab c 

! Sampling Date 
Seinlvolatile brganlcs, ugikg 
t ,2,4-Trichlorobenzene .~_.~. _ 
t @chlorobenrene ._._ . . 
t ,3-Dichlotobenzene 
1.,$Dichlorobenzene . . .-- 
2,2-oxybis(l-Chloropropane) . 
2,4,5TrichiorophenoI 
!,4,6-Trichiorophenol 
!,a-Dichiorophenol _ -.. __._ -.-. - - 
?,4-Dimethylphenol _ . . 
!,4-Dinitrophknol 
2,CDinitrotoluene - - --:-.: -_.- __.-.~- 
2,6-Drnltrotoluene ____-.. --. -.. 
2-Chloronaphthalene _-_.. ----~-- 
2-Chlorophenol _.. 
&j&ti;yina$thalene 
Z-Methvlohenol 
2-Nitroaniline 
- -,- ?-Nrtroohenol 
.-_-.L.--- -. . . .: 

1,3’-Dichlorobenzrd_Ine 
---r---x-- 
I-Nrtroanrlrne 
i 6-D&&-%&hylphenoj 2-.- _-- I__---. ___--. .~ 
I-Bromophenyl-phenylether _ --.--.-----.---.--. 
I-Chloro-3-methylphenol __~ ._.. _. r; .- -.. 
I-Chloroanilrne 
i-Ci;rbrophenyi-phenyiethkr ___.___ ____ - --- - --- 
Wlethylphenol 

------::- - 
I-Nitroanrlne 
&f+%ophen~ __ -___--__- 
9cenaDhthene 
_.._ .-I--..-. 

kenaphthylene _ _. 
tnthracene ____ - ____ ___-- . . . . 
lenzo(a)anthracene 

PageiTdU 

OU3~2.xlS IS 
Olmea 

r 
i T 3 

i 
08504200 _-_ 

875078 
14-Nov-97 

i 

1 

i 

L 

35d u 
350 u 
350 u 
350 u -. 
350 u 
890 U 
350 u 
350 u __.- 
350 u 
890 U _-- 
350 u _-- 
350 u --- .- 
350 u --- -- 
350 u --- .- 
350 u --- 
350 u _-.. .- 
890 U --.- 
350 u .__-. 
350 UJ __- . 
890 UJ __._ 
890 U -_- -. 
350 u _ - - . 
350 u --.. -. 
350 u -- -- 
350 u ._----- 
350 u _- --. 
890 U _-- .-- 
890 UJ --- -- 
350 u _-.. . . 
350 u -a-- 

I 

08304300 
875079 

14-Nov-97 

08504400 08SO4500 ..-. 
875081 

440 u 
440 u 
aio u 
440 u 
440 u 

ild0 u 
440 u 
440 u 
440 u 

1100 U _-. . 
440 u _ --.. 
440 u 
440 u 
440 u 
440 u 
440 u _ .-.. .- 

1100 u 
440 u _.-.. 
440 UJ __.-. 

1100 UJ __-_- 
1100 u . _~-__- 
440 u _-- .- 
440 u _.- .- 
440 u ._. -.-._ _. 
440 u ._ ~-_- . . 
440 u _ .-- -. 

1100 u _. _._- . 
1100 UJ _ .- . -. . - 
440 u __.. . . 
440 u _.-.. 
440u 

- 33Oj.i 

T 
i 

L 

510 u 
510 u 
519 U 
sici ti 
bid ii 

1300 u 
510 u -_. 
510 u _-._ 
510 u __-.. 

1300 u 
510 u -_- -- 
510 u -.- . 
510 u _ . 
510 u ._.-_ .- 
510 u _._ . . 
510 u .-_. . . . 

1300 UJ .._- . 
510 u __.. 
510 UJ _ _.- .- 

1300 u .-- .- 
1300 u __- --. 
510 u _ .-.- 
510 u __- . . - 
510 u .-_--- 
510 u _ _ _ . 
510 u ^ ___---- 

1300 u _-.-- . - 
1300 UJ 

Appendix C-5, Table C-5.1 
Summary of Soil Analytical Results 

Operable Unit 3 

Naval Training Center, Orlando 
Orlando, FL 

875680 
14-Now97 14-Nov-97 I- 

470 li 
4iti iJ 
470 ir _-.~ 
470 u 
ii0 iJ 

12i% u 
470 u 
470 u _-- -- 
470 u ._ . - . - 

1200 u _.- .- 
470 u 
470 u .-- .- 
470 u 
4ft.i ii _--. . 
470 u _-- 
470 u __..- ._ 

1200 u 
iTd ii _-._ _.. 
470 UJ 

1200 UJ ---- -- 
1200 u _---_-- 
470 u __- . . . 
470 u _. --- -- 
470 u --._ _- 
470 u ..-..--- .--- 
470 u 

1200 u _--_ --.. 
1200 UJ _.- . . __-.. 

510 u 470 u _.- . -_- -- 
510 u 470 u _-_ __ .._ -- - - 
510 u 470 u 

---‘---- -_- -- 
5io u 470,u 

- _. . . I 
.- . - 

08804600 -_-~ -- 
875082 

li-Nov.97 

-T- 

406 u 
400 u 
400 u _-.. 
400 u ..-. 
400 u _.- 

1000 u __ - 
400 u 
400 u --.. 
400 u -..- 

1000 u .-._ --- -- 
400 u --.. 
400 u --.. 
400 u .-._ . 
400u . _- -- 
400 u .._-- - 
400 u _ __^_ - -. 

1000 u ., _..- 
400 u _ ___ _ 
400 UJ _. -_- . . . 

1000 UJ 
1000 u -.._ -- -- 
400 u ._.. --. . - 
400 u -_~.--- *. 
400 u .~.-.--- -- 
400 u _. ^_.. -- 
400 u _ ..-__- -- 

1000 u _-_._ _-- --. 
loo0 UJ _ ._. _- . . . . 
400 u -.. ..-- 
400u ~. _. - . . - 
406u ._.~.-- -- 
400 u 

08SO4700 
875083 _ .--- 

14-Nov-97 -. 
._-.. .- 
1500 u __~.__ .- 
1500 u .--- .- 
1500 u 
1500 u _--.- .- 
1500 u ._-- 
3800 U __ ~._ _ 
1500 u __-- .- 
1500 u -_-- -- 
1500 u __- _-. 
3800 U _ -.-- _- 
1500 u _ _-._ _- 
1500 u ._._ -- 
1500 u _-__---- 
1500 u 
1500 u -_- -_ 
1500 u ---- -- 
3800 U --- -- 

.I500 u .__- --- 
1500 UJ _--- -I 
3800 UJ 
3800 u __--_-. 
1500 u _-..- --.- 
1500 u _--.- _- 
1500 u ._. _--- .- 
1500 u ..,.- _I --. 
1500 u ------ 
3800 u __-- ..- 
3800 UJ __--. .- 
1500 u __-__ 
1500 u _-- -. 
1500 u .-.- 
1500 u 

08804800 _ _---- 
875084 

14-Nov-97 

-.- __ 
440 u .-~. -_ 
440 u ~_ -.- -. 
440 u *-- . 
440 u __- -. 
440 u -.- -. 

1100 u ,. __- .- 
440 u _-._ . 
440 u __. _-- -- 
440 u _- .- 

1100 u 
440 u --- .-- 
440 u ,_ _ _- - _ .- 
440 u 
sia ii -_- -_-.- 
440 u ,- -_- -_ 
440 u ._-- -. 

1100 u . --- -- 
440 u -_- ~- - 
440u _--_- -. 

1100 u _--- .- 
1100 u ..,--__ . . 
440 u _ _-- -- 
440 u -. _---. 
440 u __- 
440 u _ ..-_- -. 
440 u _ ..- -- 

1100 u -_..- -. 
1100 u _ .- -. 
440 u -.- -. 
440 u .-- 
440 u 
Si j 

08504802 
882696 -___.-- 

13-Feb-98 

.- ..- 
NA 
NA _- 
NA . -- .~ 
NA __- 
NA 
NA _.- 
NA _.. 
NA -_- 
NA __- .- 
NA -. - .-. 
NA ._-. 
la - 
NA .._. ~. -- 
NA ._. --- 
NA . . -.- 
NA 
NA 
NA _.- 
NA 
NA 

. NA -.- 
NA -.- 
NA 
NA _- 
NA 
idA _.. 
NA _. 
NA _. 
NA .- 
NA . 
NA _.- 
NA 

08504900 08SO5000 - _----- _ __- 
875085 875086 __ __---- ~. ._ 

14-Nov-97 14-Nov-97 

_-- 
430 u __- -- 
430 u .- -- 
430 u .--- -- 
430 u 
430 u _ ..-_. . 

1100 u --.. 
430 u __- 
430 u _-- .- 
430 u 

1100 u _-- 
430 u --- -. 
430 u --- 
430 u __.- . 
430 u .-_- 
430 u --- -- 
430 u _ _ _. 

1100 u __.- 
430 u .._- 
430 u 

1100 u _._- 
1100 u _-- 
430 ti ._.. 
430 u 
430 u 
430 u ___. 
430 u ._.. . 

1100 u ___ 
1100 u _-. 
430 u 
430 u __^. 
430 u 

Lii .i 

._.. . 
430 u -- 
430 u -.. -- 
430 u 
430 u ..- . 
430 u 

ilO6 u _.- .- 
430 u 
430 u 
430 u _.- 

1100 UJ _-- . . 
430 u -_- . . 
430 u --.. -. 
430 u 
430 u _-.. . 
430. u 
430 u ___- .- 

1100 u _-- -. 
430 u _._~ 
430 u 

ii00 UJ 
1100 u ..-.. . 
430 u ._-.. 
430 u 
436 iJJ 
is0 iJ 
430 u 

it00 iJ 
liO0 u 
430 u 
430 u 
430 u 
430 u 

L 
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Appendix C-5, Table C-5.1 
Summary of Soil Analytical Results 

Operable Unit 3 

Naval Training Center, Orlando 
Orlando, FL 

Identifier ~~ . 
Lab IC 

’ : Sampling Dab 
Benzo(a)pyrene 
i%nzo(b)fluoranthene ._.- ^. ; _. -.- 
t&nzo(g,h.l)perylene _ .-... --. 
Benzo(k)tluoranthene 
i&(2-Chloroethoxy)methane 
t&(2-dhloroethyl)&her 
bis(%Ethylhexyi)phthalate 
&tylbenzylphthalate 
CariGzoie 
Chrysene _._. . 
Di-n-butyiphthalate 
iji-n-octylphthalate -_- --- --.. 
i%%z(a,h)anthracene 
--;-.. __-__- 
Dlbenzofuran aeihi;iPi;ihaiaii 
.___.._ _-----. - 
Dimethylphthalate 
Fluoranthene _. .- -. _. .- -. 
Fluorene Fluorene -_ ._ -_ ._ 
Hexachlorobenzene Hexachlorobenzene 
&&i;l&&ti~die~~ &&i;l&&ti~die~~ 
iiexachiorocyciopeniadiene iiexachiorocyciopeniadiene ._____ - ..___ .-__ ._____ - ..___ .-__ - - 
Hexachloroethane Hexachloroethane 
Indeno( 1,2,%cd)pyrenp Indeno( 1,2,%cd)pyrenp .-._. .-._. ____.~__ --- ____.~__ --- 
lsophorone lsophorone -_... -. - -_... -. - 
~-Nitroso~-~-propylarnine ~-Nitroso~-~-propylarnine __-____---,- __-____---,- -.-- -.-- 
N-Nitrosodiphenylamine (I? N-Nitrosodiphenylamine (I? _._~._____. -- ~~ _._~._____. -- ~~ 
Naphthalene Naphthalene ____- .._ _- . ____- .._ _- . 
Nitrobenrene Nitrobenrene 
pi&xa&iopi~noi pi&xa&iopi~noi ____ -_-_ ____ -_-_ 
Phenanthrene Phenanthrene ___- _-__. ___- _-__. 
Phenol Phenol 

r 
i 

; 

9 

06804200 
675076 

i &No&j7 
350 u 
3go il 
kg iJ 
350 u 
350 u 
350 u 
350 u 
350 u 
350 iJ 
350 u 
350 tiJ 
35d u 
350 u --- 
350 u --.. 
350 u __-. _. 

‘350 u --- .- 
350 u 
350 u 
350 u --- 
350 u 
350 u _--. 
350 u -- -- 
350 u -- ~-. 
350 u .-- -- 
350 u ~_ -_- --- 
350 u - -- 
350 u --.- - 
350 u --- - 
690 u. --- -- 
350 u --- -- 
350 u _-- .- 
350 u 

7 .. 
/ 

06SO4300 -_- 
675079 

i 4-Noi- 
310 J 
440 
200 J 
I70 J 
440 iJ 
440 u 
440 u 
440 u 
440 u 
ij0 J 
440 UJ 
446 iJ 

SO .i 
4G u 
ii0 u _-- -- 
440 u __-~ 
570 
lrio iJ ~.. 
440 u 
440 u 
440 u 
440 u 
200 J _ --. -. 
440 u - __-. _- 
440 u -- -.~ .--- 
440 u -. .._- 
440 u .-_ .- 
440 u --.. -- 

1100 u. _ - .- 
440 u .__ -- 
440 u --- 
450 ~_- ..- 

06504400 06804500 06804600 
a75060 675061 675062 

14-Nov-97 14-Nov-97 14-Nov-9i ..-_ 
510 ii 470 u 11.. 400 iJ 
69 J 470 u 400 u ._-. _.- 

510 u 470 u 400 u .~-- ..-- .- 
510 u 470 u 400 u 
510 ti 470” 1:: 400 u 
$10 u 470 u 400 il _ .- .-. 
510 u 470 u 400 u 
510 u ii0 ii . 40d iJ -.~ -.. 
510 v 470 u 400 u .-. . 

59 J 470 u 400 u 
510 iJJ --- 470 Li.i 400 UJ __~.. .-._ .- 
510 u 470 u 400 u _-._ - _.- -- -._ -- 
510 u 470 u 1 _- __ 400 u __. -- _ - .- 
510 u 470 u 400 u --- . _-- . . 
510 u 470 u 400 u -__~ . ~_- --.-- _ - . . 
510 u 470 u 400 u --- -- --- . _-- 
100 J 470 u 400 u .-- ~- _ -- -. __~. _. 
510 u 470 u 400 u 

470 u 
-_- .._- - ..- -- 

510 u 400 u _~... . _-- .- __.. ~- 
510 u 470 u 400 u _-- . .__- _. _..- __ 
510 u 470 u fo_o y I-.~ ._ -- -_._ . 
510 u 470 u 400 u _._ _._. __- ._ . 
510 u 470 u aiii __ .- _.... --- .-- 

. 30 U” 470 u 400 u _ ,~_-- ____. _ _.. -_- ~-_ __- _-.... 
510 u 470 u 400 u _ .- ---.--. ._.- -- -- --- -- -- 
510 u 470 u 400 u ._ .__ --- _. . . -------. - 
510 u 470 u 400 u _ .__.-. ..~.__. _-- --- ~--- --- 
510 u 470 u 400 u -_ . _. ._.___._. ._ . -.--- -.- 

1300 UJ 1200 UJ 1000 UJ -- . . . -- -- .~. _.. __-. ._. 
510 u 470 u 400 u __._ .- -_~..- 
510 u 470 u 460 ti ___._ . ..~ -- -. ..-_ 

70 J 470 u 400 u ~___ - . . . ----- 

00s04700 06804600 
675063 e~~~j~.- 

i i-Nov-97 14-Nov-97 .._-- -. 
1500 u iii 5 .__- .-- - 
1500 u 160 J -_ - ,._ . - 
1500 u 40 J _-- -. _--- .- 
1500 u 190 J .__-- _. -. .- .._ 
1500 u 440 u .-- _. -..-. 
1500 u 440 u ..-- 
1500 u 150 J _~- _. _ _ .- 
1500 u 440 u __._- _-.- _. 
1500 u 440 u ___. ._ -..- 
1500 u 100 J ._-- .-. -. 
1500 UJ 440 ii .--- .- __._ ~. 
1500 u 440 u ._._- ----- .- 
1500 u ____ .__, 440 u . .._-- -- .--. 
1500 u 440 u __ _- _--. _-- _- 
1500 u 440 u ~~-_--- -- - -- .-- 
1500 u 440 u ._--- -- ~.. --- - 
1500 u 120 J .,_ -_.- --- ~... -- -- 
1500 u 440 u ._____._. --- --. 
1500 u 440 u __ - _- -- 
1500 u 440 u .__- -.- ---- 
1500 u 440 u ___ __ -.. -.~ -.- 
1500 u .i40 ii . -.--I _-. -- 
1500 u 56 J .____ __ _. .._- ----.-- 
1500 u 440 u . -----. 
1500 u 440 UJ __ __ __.. --- -. 
1500 u 440 u ., __----. .- _-_ . 
1500 u 440 u --- .-. _^__ --- -- -_. 
1500 u 440 u 
3600 UJ 1100 u . _. --- -- 
1500 u 440 u .-- -- 
1500 u 440 u ..-- -- 
15oou --- 140 J 

-7 

I 

06804602 06s04900 --- -- ~._---.. 
662696 675065 ._ __--. -- _ _ __--_-- 

i 3-Feb-96 14-Nov-97 
NA 33 .i _-- -- ,.. 
NA iia j 
FjA 
NA 

-.~ .“%i 

..-- -. 
NA 430 u .-- .- 
NA 430 u 
NA 31) j _--. 
NA 430 u _-- 
NA 430 u 
NA 45 j __._ _.- 
NA 1 430 u -_ -- 

:- 430 --- u .- 
._ 

NA 
430 -- .- u 

.~ 
p 
NA 430 u _-- -- 

-.-.. 
-- 
NA 430 u .~ ---. 

.____ 
-- 
NA 430 u 
F3K --.. 59 j ___ 
NA 430 u _-- -- _.- 
NA 430 u --- -. 
NA 430 u __-. 
NA 430 u _-- .- _ --- 
NA 430 u ._- 

-’ iii 430 u _.- 
NA 430 u ._-- . . . 

_ 
--- 
NA 430 UJ _-- ..-- 
NA 430 u ._ .~. 
NA 430 u ..-- 
NA 430 u 

: NA 1100 u 
NA ijd Li 
iui 430 u 
NA ii .i 

06s05000 
675066 __ .-- -- 

14-Nov-97 
ijii U __-. . . 
430 u _-._ . . 
430 u _.- _. 
430 u --.- . - 
430 u _ .~. 
430 u ._ 
430 u . . . .- 
430 u -.. . 
430 u __- .- 
430 u - . 
430 u _ -_. 
430 u . 
430 u _-.. .- 
430 u _-- -- 
430 u _-- .- 
430 u -~- .- 
430 u _.- -- 
430 u ._-- -. 
430 u ___. -. 
430 u ___ -. 
430 u -_- -. 
430 u - 
430 u 
430 u _... 
430 u. 
kid ii -. 
430 iJ 
ho il 

rioo u. 
436 u 
430 u 
436 u 
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Appendix C-5, Table C-5.1 

Summary of Soil Analytical Results 

Operable Unit 3 

Naval Training Center, Orlando 
Orlando, FL 

I ldentifjer\ 08SO4200 ! 08s04300 

Lab ID 
: Sampling Date 

Dalapon ’ 
Dicamba 
Dichioroprop ! 
Dinoseb 

I MCPA 
MCPP i, 
horganfcs, mglkg 
Aluminum 

875078 
14-Now97 

i;r UJ 
2.7 UJ 
25 UJ 
5.4 UJ 

3800 UJ 
320 UJ 

875079 
14-Nov-97 

33 u 
3.3 u 
11 u 

6.7 u 
270 u 

16000 u 

207j 

I 

f 

2370 
0.73 u 

3.6 
10.4 J 
0.21 u 

2.5 
7740 u 
ji.9 J 
0.18 U 
15.2 
359 
9.9 
176 U 
I.6 U 

0.72 J 
$4 j 
40.4 u 

1.3 - . . 
0.24 j 
194 u 

-- ‘i.Sii 
.-.- 3.6 j 

zs.s u 

A- 

NA _._- -..- 
NA 

Antimony 
Arsenic 
Barium 
Deryliium 
Cadmium 
Cal&m 
Chromium 
Cobalt 

C$ie! 

I Mercury __ _. . 
Nickel 
Mercury _. _. . 
Nickel 
-Potassium 
- -----; --~ 
Selenrum 
SKG -~ 
g.fu& - 
-aiiiu;;; --, 
Pana;lium - 

Zinc --. -- 
&m%al Chemistry, mglkg _ __ _ - .-- 
ii& Oxide . . -. -~ -7. --.- - ~&$~-~anic Carbon 

0.15 u 
i.5 ci 
ilrZ 
2.7 .-- 
161 U 
i.5 u 

ti.b% UJ _-- .- 
0.27 U 
is.4 ii _- -- 
0.92 U 
6;” 9.‘ 
133 u 

IU _- 
0.76 J 

1.7 u 

. 

I - 

08SO4400 08804500 
875080 

14-Now97 
38 U 
3.8 u 
Ii u 
36 J 

14000 U 44s60 ti 

I 
I 
1 

j 
! 

I 

i 

~ 

T 

2900 
0.84 U 
Il.? 
18.1 J 
0.14 u 

3 
4100 u 
ii%iI J 
d.53 J 
27.8 ~.. 
1390 
20.6 -- -- 
176 U 
iii.2 _ _- - 
0.47 J 

ii.3 j 
iji.i ti -~.- 

1.3 u 
i.i j _-- -- 
187 U 
i.4i.i 
2.9 j 
162 J 

875081 
14-Nov-97 

36 iJ 
3.6 u 
ii u . 

7.1 u .- 
8200 u 

430 u 

608 
0.02 u 
Ii.6 . . 
6.6 J _ . -. 

0.08 u 
i.6 ._- 

6170 U 
2i.5 j 

0.2 u 
18.5 _- .- 
1140 ._- -- 
40.7 __- -.. 
155 u _-- 
24.6 __- . 
0.64 J - - 

25 
41.2 U _ _ _~- 

1.2 u . ..-- .- 
2.2 J ._-_ -- 
254u _ _ -.- 
1.4 u 
2.4 .i _-- 
325 J 

i 660 
0.i u 

i4.6 
12.3 J 
b.ii u 
o.oi u _..-.- 

30900 
ii J 

0.4 J 
- ii.6 ii 

ai5 .~ ..is.3 .. 

- -- 33 ii m.~~-iiij,8 -. 

0.1 UJ - .-. ~. .2, i j 
._ -.. i33 u 

--- -i.i ii __~ _-.. o.sz j 
-~.22i ii 

1.2 u 
-‘- .- 5.2 j .- ,. 

15.2 u 

NA _- ..-- - .- 
NA 

08504600 _ .-..- 
875082 

Ii-Nov4i 
30 u 

-4.3 u 

9.6 u -- 
6U _. .- 

240 u _. .- 
360 u 

7 08804700 -- --- 
875083 

i 4-No<-97 
iiii iij _ _... 

11 UJ 
48 j _. -- 
11 J _.~. --. 

10000 UJ 
1giijD iii 

2080 
i.5 u 
iii j 

i4.i 3 .^ -- -. 
0.27 U .-- -- 
0.26 U __-_.- .-- 

38000 
75 

0.a ii 
ii3 9 _.-- 
1170 _ _- .-.- 

163 
sis il -_- - 
33.2 -.--~ -. 
0.51 J 
-71.3 j ~~.. 36G u. 

.--x5. - -- -- 
0.7 u --- -- 

1390 U ..- -- 
4.4 u 
iii j _..- 

44.9 u 

_.- 
NA 
i&i 

OBSO4800 __--_- 
875084 

-j &Fj&-37 
---. 
34 u _- -- 
3.4 u _. .- 
II u _ . . 

6.8 u ._ ..- -- 
32000 u _-- -. 

400 u 

~--- 
1800 
0.75 u 
Sk6 
19.5 J _ _- -- 
0.13 u 

I.9 -- .~-.-- 
35400 

20.3 J 
0.6 j 

43.7 _--_ 
3090 
72.8 --- . 
666 u 
131 _- .-- 
0.2 UJ 
4.4 J ..-- -. 
175 U 
'i.4 -- 
2.5 J __- -- 
243 U 
i.5 v 
i.i j . 
296 J 

NA 
N/i 

-l-- 
08804802 _--e- 

882696 
j 3$&&jij 

NA 
iii 
i-Iii 
NA _.- 
NA 
NA 

NA 
NA ..- 
!!A 
NA 
fiA 
i%i 

-. i&i 
NA 

NA 
NA 
NA --- 
NA 
NA __- 
NA 

!!A 
NA -.- 
!!A 

~. NA 
NA 
NA 
NA -- 
NA 
NA 

. 
396 J . ..- 

12500 
L 

08804900 __. ..-- 
875086 . .- -- 

14-Nov-97 _._ 
33 u _- -- 
3.3 u -_ .- 
24 U _- .- 
6.6 u 

4.m ” 
99000 J 

770 _-- 
0.73 u 
ii.6 
5.3 J --- ~. 

0.04 u 
i.;! J _ .-^. - 

2270 u _-- - 
13.5 J 
0.6 ii 

ii _-- 
658 
3.5 ._- -- 
96.4 U 
4ij.i 
0.36 J 

i.S j 
48.2 u 

i.i u 
?.S ~__ 
259 u - .- 
1.3 u 
1.2 J 

j4.i u 

- 
08SO5000, . _--~-~ 

875086 
i&i;i&-Si 

.._ ..- 
32 UJ ~. ._ 
3.2 UJ ..- --- 
10 UJ 

6.5 ijj 
266 id 
jgri id 

S% 
o.ss ii 

;r 
ti.i j 

6.3 ii 
&ii ii 

50400 
i4.i j __ .- 
0.17 U 
16.9 
606 
g-j _ 
485 U 

4” 
0.09 u: 

i.5 j 
sz.5 u 

IU 
0.39 J . 
222 u .- 
1.2 u 
i.7 J 
87 u 

NA 
NA 

PsgaZDd~~ 

olJ3,2 v-. 

07m’ 

$ 

AFT 

\ 
.I 



T 
3’ 
R 

ldentifie 
iab Ii 

! ! Sampling Dab. 
Semivoiatile &gani&, uglkg 
1 &$$Trichlorobenzene 
1,2Di&iorobenzene .-.. 
1 ,3-Dichlorobenzenk . _- 
1,4-Dichtorobenzene 
22’.oxybis(i-Chlbropropane) _ _ .--- 
2,4,5Trichiorophenoi - _ -. 
2,4&Trichlorophenot -_.. 
2,fDichloro<henol ._. . 
2,4-Dimethylphenoi 
2+Dinitrophenol 
2,4-Dinitrotoluene 
- .- -:-;- 
2,9Dfnttrotoluene _-__- ._ 
2Chloronaphthalene _ _. --. 
2.Chlorophenol _ _ _ - . _. 
2-Methylnaphthalene . __. ..-.. -.. 
2-Methylphenol _ _... 
2-Nitroar&e 
- --:- 
2-Nttrophenol 
3.3-Dichlorobenzidine 
3Wiroaniline 
- -7-r--- --- 4.6-Dmttro-2-methylphenol _____.__-__ -_ ----- .--- 
4-Bromophenyl-phenylether ___I_ __-__.__ - .-. 
4-Chloro-3-methylohenol 
4Chloroaniline 
4-~~srop~~vi-phenyieiher _____ __.__-- ._.. .- -- 
4-Methylphenol _ ---- I_-_ ._- 
4-Nitroaniline ___. __ __.... -._ --. 
4-Nitroohenol 

_._._ -__--- _-.... -. - -- 
Benzo(a)anthracene 

Pa!4021 d44 

003,2.XLS Is 

07mEm 

:I 
I 
L 

08805002 
882895 

i 3-Feb-98 

FjA 
Nfi 
NA 
NA 
NA 
NA 
NA 
ijA _.. 
NA __. 
NA 
i-iii 
NA 
NA 
NA -.- 
NA ..- 
NA 
NA 
NA 
NA 
NA 
NA -.- 
NA ..---- 
NA 
NA .-.- 
NA 
FiA _- 
NA 
NA _ __- . . 
NA _--~. 
NA ___ -. 
NA _._- 
NA 

L 

08SO5100 
875OEij 

14-Nov-97 

420 U 
420 u 
420 u 
ii0 iJ 
420 U 

ii00 u 
420 U 
420 U 
420 ti 

ii00 UJ _ . . 
420 U __ .~ 
420 U 
420 U 
420 u 
420 U __.~ . 
420 U ._--~. 

1100 u .-.- 
420 U --~. .- 
420 U 

1100 UJ ----- 
1100 u -_- .- 
420 U _-- 
420 U --- .-. 
420 UJ - .- 
420 U .-. .--- . 
420 U 

? ._. !?a_9 !-! 
1100 u _ -.--- . 
420 U _~ ---.. 
420 U - ---..-. 
420 U _ _-.-. 
420 ‘U 

08SO5 1000 08SO5200 ~._- 
a750ss 875099 

14-Nov-Q7 i 4-Now97 
I 
I 

I 

L 

46d iJ.i 406 UJ 
iod ii 

_~.~ 
400 u ..-. 

400 u 400 u . 
400 u iOd ii ._.- ..~- . 
400 u 400 u - ~_._.~ _. 

1000 u 1000 u . .._ _-~ 
400 u 400 u . _._-.. _-.. 
400 u 400 u 
400 u 400 u 

1000 UJ 1000 UJ __.- 
400 u 400 u .- ._- .-- 
400 u 400 u _. - -. ..-_ . 
400 u 400 u __- _. 
400 u 400 u ._- -. ..-. ._ 
400 u 400 u ._.- __.- . . 
400 u 400 u 

IOOOU 1000 u ._.- . . 
400 u 400 u __~_~ __ 
400 u 400 u _-- __- - --- _-. 

1000 UJ 1000 UJ . .._ -- -. - __._.__~ 
1000 u 1000 u -- -- _ __ ._~.. 
400 u 400 u - _-I- 

.__ too. u .~.._ .A?!! !-! 
400 UJ 400 UJ ---- 
400 u 400 u - _ __. ------- 
400 u 400 u .- _- --- __- -- 

1000 u 1000 UJ _. __---- __- . 
1000 UJ 1000 u _-- -.-- 

---- 4oou 400 u . ..--- -- 
400 u 400 u .-- . . - _- __ 
400 u 400 u __.___ -_ _-- .- 
400U 78 J 

Appendix C-5, Table C-5.1 
Summary of Soil Analytical Results 

Operable Unit 3 

Naval Training Center, Orlando 
Orlando, FL 

380 U --- 
380 U --._ 
380 U ..-- 
380 U --__ .~ 
380 UJ -..- 
980 U _ __- 
380 U .- .-.. 
380 U 
380 u 
980 UJ --- -- 
380 U -_- .- 
380 U --- .- 
380 U -_- 
380 U _ .--. 
380 U --- ~. 
380 U .-.. .---. 
980 U .-- .--. 
380 U .,.~ -. - -. 
380 U -.._ ..-- __ 
98ou 
960 UJ .-. -- -- 
380 U _ .-- ..-- -- 
380 U - .--- .- 
380 U _ . . --- .- 
380 U _ ..-- --- 
380 U .-.- .._ -- -- 
980 U _. ..--- -. 
980 U _. -.-. -- -. 
380 U ___ _. -- 
380 U _ ._-- - - 
380 U 
320 J 

08805301 -_~-.- 
882319 

IO-Feb-98 

08805401 -.---.-- -. 
882322 --- - 

i o-Feb-98 

.-_- _. 
390 u 
390 u --- . 
390 u 
390 u __-. . . 
390 UJ --- -_ 
970 u 
390 u --- .- 
390 u _ --- 
390 u _-_ . . 
970 UJ ---.*- 
390 u _.-- __ 
390 u .--- .- 
390 u _- _. 
390 u _---~ --. 
390 u --_- -- 
390 u - __- --. 
970 u 
390 u .-- -. 
390 u ..--- -- 
970 u ..--- --- 
970 UJ 
390 u _....... -- - 
390 u _.. ..-- __ 
390 u ,. - -- 
390 u 
390 u __- -_~ 
970 u ----- 
970 u *_-. -- 
390 u _-- .- 
390 u _-- . . 
390 u _-__ 
390 u 

08805501 
882324 __ _-- -- 

1 O-Feb-98 .._. ..-__. 
_ --- -- 

470 u ._--.- 
470 u ._-- . . 
470 u _..- _. 
470 u _-- . . 
470 UJ ---- . 

1200 u 
470 u ,_-- . 
470 u _-- . . 
470 u _ ~..__ . 

1200 UJ --- -- 
470 u - -- .-. 
470 u -... .- ---- 
470 u _-- -. 
470 u _ - . 
470 u - _-. -. 
470 u .-_.. _-- .-- 

1200 u 
470 u _-- -- 
470 u __~ ._ 

1200 u .-- -- - 
1200 UJ -_.- 
470 u .I -- .- 
470 u _ --- .- 
470 u _-- 
470 u . ---. 
470 u ___- . . 

1200 u __._- 
1200 u 
470 u __- .- 
470 u --- 
470 u 

48 J 

08805801 .~ ~___---.- 
882325 

IO-Feb-98 _..~...___ .~ - 

820 U 
820 U . ..-- . 
820 U 
820 U _-- ._ 
820 UJ _ ._ _ 

2100 u 
820 U ._ --- . 
820 U --- . 
820 U _ _-~- . 

2100 UJ .~. _-- . . 
820 U _-- _. 
820 U __ __-- _- 
820 U ,.~. --- -- 
820 U .~._ --- -- 
820 U . . . ---- 
820 u .._ --.-.-- -- 

2too u .~ . . --- -. -. 
820 U _, _. -- - 
820 U __ __. . 

2100 u _ - . 
2100 UJ _ _-- _- 

820 U .--- . 
020 u _ . .._ 
820 U -..._ 
820 U ._-_ 
820 U . _ . 

2100 u - . - . 
2100 u ._ - 

820 U 
iiid ti 
620 u 
szci iJ 

08805701 . -_-- 
882326 _ -.---- 

lo-Feb-98 ~_._. 
~_. _-- _. 

470 u - _--. 
470 u _-- 
470 u --- . . 
470 u _--. 
470 u 

1200 u .-- 
470 u 
470 u 
470 u .-- -. 

1200 u _-- 
470 u --- 
470 u 
470 u -_- . 
470 u -_-~.. 
470 u _-- 
470 u . -__- ._ 

1200 u --- . . 
470 u --.. .- 
470 u 

1200 u .--.. . 
1200 u ._ ._ . . 
470 u __- 
470 u __.-.. 
470 u --.. 
470 u 
470 u 

1200 u 
1200 u ._. 
470 u 
140 J 
540 -._.. 

1300 

08805702 _---- 
882705 .- _- -- 

13-Feb-98 

_.. 
NA _ .- 
NA ..~ 
NA _.. 
NA . -- 
NA 
jJA 
/JA 
NA 
NA 
NA . ..- 
NA _.- 
NA _. _ 
NA, .._ 
NA ..- 
NA 
NA ..- 
NA _.- 
NA _.-. 
NA 
NA -.- 
!!A 
NA _.- 
NA _ 
NA 
NA 
NA 

!!A 
NA 
NA 
NA 
NA 
NA 
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08SO5702 
882705 _- _~.~ -- 

13-Feb-98 
NA ..~ 
NA -.. 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA _.- 
Nh _-- 
NA ..~ 
NA, 
NA ._- 
NA 
NA ..- 
.NA _-_ 
NA ..- 
NA 
NA _.- 
NA 
NA 
NA 
NA _. 
NA 
NA 

tiA 
NA 
NA 
NA 

Appendix C-5, Table C-5.1 
Summary of Soil Analytical Results 

Operable Unit 3 

Naval Training Center, Orlando 
Orlando, FL 

OESO5701 
882326 __ ---.-- 

lo-Feb-98 _-~ . -.---- 
4.7 u ._ _ - . - - - 
1.1 J 
4.2 J ~.-- -. 
2.4 U ._~. ._ 
2.4 U 

0.19 J __ . 
47 u 
$6 u _- . 
47 u _- 
47 u _- . . 
47 u _- 
47 u -- -. 
47 u ._- .- 

2.4 U -_-. 
2.4 U 

0.29 J - _ -. 
2.4 U 
4.2 j -- 
4.7 u 
6.5 j 
4.7 u --.. 
4.7 u 
3.2 j 
2.4 u 
2.4 u 
2.4 u 
ai j 

240 U 

0.33 J 
1.9 J 
23 j 

12O J 

08805601 _-_--- 
882325 _ _- __-.- -- 

lo-Feb-98 _._.. --- -- 
8.2 U 
32 _ . .- -- 
3J _. -.- - -- 

4.2 U _ _--.- 
0.28 J 

17 J .--.. 
82 U __.. _. 

170 u __ ._ 
82 U _- -. 
82 U _-.. 
82 U ---. 
82 U _ ._- . 
82 U _-.. 

4.2 U _ - - _ - 
4.2 U 

2J -.- . 
4.2 U .---. 
5.9 J _.-. 
1.7 J _.. _ - 
8.2 U .._ -.._-- -. 
8.2 U ..---- 
8.2 U --.- 
4.2 U _ ..-- . 
0.8 J _- . 
4.2 u 

0.24 J 
-7.6 j _. -_... 
420 U 

_. 

. 
0.61 J 

0.2 ” 
12 u 
62 ii 

08805501 
882324 ._- ------ 

1 O-Feb-98 
6.8 J - _.-- 
28 
18 - - 

2.4 U ..-- . 
2.4 U 

“6 _. 
46 U _. . 
94 u .- -. 
46 U _- .- 
46 U 
46 U -- . 
46 U -. -- 
46 U _. -- --. 
2.4 u _- . 
2.4 U _.---. 
2.6 J _._ __ 
2.4 U _._ -_ 
4.6 U 
4.6 U 
is ii __ ~. _--~ -. 

0.54 J 
4.6 U .-. -.-- -.. 

0.22 J 
2.1 J -_ 
2.4 U 

0.24 J - _ _ 
24 U 

240 U 

i.3 .i 
4.6 .i - _ 
7.1 u _._. 
120 J 

08805401 
882322 _ .- --._-. 

lo-Feb-98 ~-- -. 
3.9 u 
160 0 
li j- 

2u .._ - : 
2u 

7.7 .i __ _. 
39 u -_ . 
80 U -.. 
39 u _.. . 
39 u _- _. 
39 u _-.. 
39 u _- . . 
39 u 
2u - ._ 
2u 

3.ii ii _ - . 
2u _---. 

3.9 u ._-.-. 
3.9 u _- .-.- 
3.9 u .,.. - ._.. - .--. 
1.4 J ,._ _ - - -- 
1.2 J 

2u _ ._.~.___ .--. 
6 
2u .,. -- 

9.7 ._.- _.- -- 
20 u 

200 u 

._ .- 
3u 
3u _ - 
6U 

110 J 

08905301 __--.. 
882319 

lo-Feb-98 ---- 
3.8 tJ ~_. 

0.34 J 
i.5 J 
1.9 u ._. 
1.9 u 
i.3 J 
38 U -_ 
76 u 
38 U 
38 u 
38 U -- 
38 U -- . 
38 U _ - . 
1.9 u _-.. 
1.9 u ~. ._- . 

0.33 J _ - -- 
1.9 u . --.- 
3.8 U --_- 
3.8 U --.- 
3.8 U -.- -. - - 
3.8 U __._.^ -- .-. 
3.8 U _ ._-- -.- -- 
1.9 u _.__-.---.-- 

0.82 J .,... -- .-.- - 
0.23 J 

1.9 u 
1.4 J ..- _-- . 
190 u .^.__.. -- 

0.46 J 
2.9 u 
5.8 U 
140 J 

08SO51OOD 08805200 
875088 

14-Nov-97 
4l.i 
4u 

0.3i J 
2.1 u 
2.1 u 
io 
4O u 
82 Li 
id u 
40 u 
40 ti 
40 u .- -. 
40 u 
ii iJ 
n.i u 

0.69 J _ 
2.1 u 

4u 
4u ._ 
4u _ -. 
4u ,- _..- 
4u _- . 

2.1 u .-- 
11 ~.__ .- 

2.1 u _. _ . 
2.1 u .---- 
21 u --- .- 

210 u 

87509s 
14-Nov-97 

4U 
4u 

i.i J 
i.i iJ _ 
2.1 u 

iJ 
id iJ 
si ri 
40 u 
46 iJ . 
40 u ._ -. 
40 u ~~ 
40 u 
2.i u _ 
2.1 u 

4u -. 
2.1 u 

4u 
1J - .-. 
4u 
4u 
4u _ _ _-. 

2.1 u 
‘P.i ii‘ 
2.1 u . . . .._ _~ -.-- 
2.1 u -.. -- --- 
21 u .~ -_- -- 

210 u .~ ._.. --. 

-hi ii‘ _ _. 
3u 

T 
I 

08805002 
882695 

1 j-Feb-$8 . . . 
NA 
PiA 
tiA 
NA 
NA 
NA 
NA 
NA 
NA ..- 
NA 
NA ._ 
NA 
NA 
NA _.- 
NA 
id4 _.~ 
NA 
NA 
NA _.- 
NA 
NA --. 
NA 
iii --. 
NA __-..-. 
NA 
NA _._ 
NA _.-. 
NA 

NA 
NA --. 
NA 
R&i 

_. _ 

L 

Identifier . 
Lab IO x 

: Sampling 0& 
4,4.000 
4$-DDE 
4,4’-DOT 
Al&in 
aipha-BHC 
aipha-Chlordane 
Aroclor-1616 
Arociof-riii 

Aroclor-1232 
Arocior-i 242 
&lor-i 248 _._ . _-- 
Aroclor-1254 
Aroclor-1260 _-_.. _ 
beta-BHC 
delta-BHC 
-7 - --’ -: 
Dreidnn _--... _ . 
Endosulfan I __._ -_ _-. . 
Endosulfan If 
Endosuifan &lfate 

I 
_ ._ - - _ ._ - - 
Endrin Endrin _... _ _.._.. .- .~. _... _ _.._.. .- .~. 
Endnn aldehyde Endnn aldehyde --;.----. -. 
Endnn ketone 
&+&iiG&iC $&Jane) __.~. __.. . -- 
gamma-Chlordane __ ___. _...- --- 
Heptachlor 
Heptachlor epoxide __--.. .--.-----.-.- 
Methoxychlor 

I 

1 

OESO5100 _.~_. 
875087 

14-Nov-97 
i.i u 
4.2 u 

0.42 J 
2.2 u 
2.2 ii 
11 
42 U 
86 u 
42 U 
42 iJ 
42 v 
ii u .._ 
42 U 
ii! u 
2.2 u 
4.5 Li 
2.2 u 
4.i; u 
4.2 U _ 
4.2 U 
4.2 U _ - -. 
4.2 U --.. 
2.2 u 
11 

2.2 u __ --.- 
2.2 u 
22 u ---.- 

220 u 

2.6 U _.. 
3.2 U 
6.4 U 
4. 9J 

. 

i 
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Appendix C-5, Table C-5.1 

Sumn&y of Soil Analytical Results 
Operable Unit 3 

ldentiflel 
Lab ic 

Sampling Bait 
belabon 
&rnba 
Ejichlorqprop 
Dinoseb 
MCPA 
MCPP 
inorganics, mglkg 
Aluminum 
Antimony 
Arsenic 
Gritim 
Beryllium 
Cadmium _... - 
Calcium 
--- -: 
Chromium __^.._ 
Cobalt 
Copper __-. -- 
Iron 
Lead 
-- -.--- -; 
Magnestum ____. ~. . . - 
Manganese --__ __~ 
Mercury 
Nickel----- ---- _. .~ _. ~_ 
Potassium ---- .____.. ____-..._ _...~.. -. 
Selentum 
-7-- --- _ __ . ._. 
Silver _ _--- - .- -. - - _ _ 
Sodium 
-. “; 
Thallluti 
g;-&&-ti 
-;-- .-- Zinc 
G&&al Chemi&, mglk_g ___ -“;-- -...- -. 
Iron Oxlde 
i&ii Cgiiiii;: C&Gn 

06s05002 
662695 

1 j-Feb-96 
NA 
NA 
NA ..- 
NA 
NA 
NA 

NA 
NA 
NA 
t&i’ 
NA 

. ..I 

. 
NA 
NA _ 
NA 
NA 
NA _.- 
NA 
NA 
NA 
NA 
NA --~-- 
NA -. -- --- 
NA _ ---~~ - 
NA _ .--- - 
NA .- -- .-- 
NA 
NA 
ia ..-. 
NA 

06505100 _ .- 
67506j 

I&Nov-97 
32 u 
3.2 u 
10 u 

6.4 il 
266 u 
360 u 

475 
h.j4 u 

5.4 
6.2 J 

0.06 u _-~ 
0.06 u _..- 

172000 
6.6 J 

0.16 u 
6.4 
440 
iiz 

1240 u 
49 _ _- - 

0.06 UJ 
1U 

73.5 u __ I _ ._ 
1.1 u _..-_. o.z iT’ 

._.__. --- -- 
274 U - . . 
1.3 u 
‘3.6 j __- 

35.2 U 

065051000 06SO5200 _ _ -.. 
675066 675099 

l&N&-97 14-Nov-$7 
30 ci 

3u 
9.8 u 
iii iJ 
ii0 u 

3600 u 

50 iJ 
3u 

9.6 U 
6.i iJ 

1700 iJ 
aioo u 

476 
6.7 u 
a.4 
3.; J 

6.06 u 
667 ii 

114000 J 
5.7 

OL15 ij 
6.6 
416 
l&i! J 
a04 u 

43.7 _ _ ..- 
0.06 U 

374 
0.68 iJ 

1.8 j 
i.? J 

0.06 U ._ _ . 
0.07 u 

37400 j 
5.5 . 

0.16 U 
5.3 J 
isi ... 
iO.5 j .-- .- 
302 U 
44.5 --.- 
0.06 U . - -- _. 
0.62 U -- .- 
39.3 u 
-._- --- 

1U _ -- -. 
0.51 J _-.- _-. 
122 u _ - .- 
1.2 u 
iii J -__ ~. 
40 u 

Naval Training Center, Orlando 
Orlando, FL 

06805301 __--_. - 
662319 _--. 

1 O-Feb-38 
is u 
2.3 u 
j5 j _ -... 

5.6 u _ _ - 
230 U __.- 
340 u 

5% 
6.54 ti 

5.3 
7.i j _-.- 

0.06 U -_- _- 
0.06 U __--. . . 

14600 u 
3.6 _ ._ -. 

0.17 u 
7 _~- 

426 J 
17.8 _-- 
165 U _ _. 
i5.1 u __ - ._- 
0.06 U 
0.62 J .-...._.. zi:4 ii 

__~___ -- ~. - - 
0.76 U _ _.~--- .- 
0.15 u _. .- -- Gg*s u 

.-.. --.. 
0.9 u _ -.- - 
I.3 J _.. _-._ -. 

31.3 u 

.- 
NA 
NA 

06305401 _ -._--- 
662322 

lo-Feb-96 -- 
30 u 

3u 
iii j ..- .- 

6U ~_.~.. . 
16000 J -_.- -- 
4600 J 

06805702 _.~____ 
662705 

13-Feb-96 I~-- 
NA _-- 
NA _~ 
NA _-- 
NA 
ihi 
i4A 

NA _.- 
NA 
NA 
NA 
NA 
NA 

“5 
NA 
NA _. - 
NA _- 
NA ^_ 
NA _.. 
NA _-- 
NA 
NA 
ti 

!!A 
NA 
NA 
ijA 
NA 
NA 
NA 

205 J 
Is000 ’ 
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Identifier 

:: 
1,3-Dichlorobenrene 
i ,4-Dichlorobenzene 
2,2’-oxybi$(j-Chloropropane) 
&4,5Trichlorophenoi 
2,4,6-Tkhlorophenol 
i,4-ijichiorophenol 
@@methylph&ol _._. ..- 
?,4-Dinitrophenol 
!.C~iniirkoluene _ _ _ .-_-. 
!,6-Dinitrotoluene .__ _. .- . . 
schloronaphthalene ___.... -~--- 
!-chlorophenoi 
~$&$&$&ti;&$ _ __.._ -..- - 
I-Methylphenol 
- --;-.- 
E-Nltroaniline 
2-Nitrophenol _ _. ___-.-. --.. ~. 
3.3-Dichlorobewdne ._ ..-. 
3-Nitroaniline 
i&&&o-%rkethylphenol _.- ~-_ 
4-Bromophenyl-phenylether .__. - .___.. -___ _ _...~ 
Q-Chloro-3-methylphenol 

---Y-i’-- - - I-Chloroambe 
i-Ei;lorophenyi-phenyleiher _~ .__ -____. ._ -- . 
Wlethylphenol 
---T;-- 
I-Nitroanthne -;.-- ..-.-. - 
I-Nltrophenol _ ___. -_----. -.- 
kenaphthene 
kenaphthylene ___-_ -_- -. --. 
ktthracene ~~___.____. .- -.. ~-- 
Lnzo(a)anthracene 

Page25of44 

OU3~2.XLS I s 

07nwsa 

/ 
i 

08s05601 _.. . . 
662327 

lo-Feb-96 

1400 IJ _-.. 
1400 u 
1400 u 
1466 u 
1460 UJ 
3600 u 
i400 u 
1400 u 
1400 u -.. 
3600 UJ 
1406 u 
1400 u ._.- .- 
1400 u 
1400 u 
1400 u _ _-- _. 
1400 u _ _. ._~. . 
3600 U __.- . 
1400 u __~ . 
1400 u 
3600 U 
3600 UJ 
1400 u 
1400 u ._-- _. 
1400 u _--_ -. 
1400 u _. .- _. 
1400 u _-- -. 
3600 U _--- -_ 
3600 U __~- -- 
1400 u _~-.. 
1400 u -._-- . . 
1400 u --- -- 
1400 u 

08805901 
8&!!304 

i O-keb-98 

id00 ir _... 
1000 ii 
1000 iJ 
1000 ii 
1000 UJ 
Ml0 u 
1600 u 
idod u 
lob0 ii 
2500 UJ 
1000 u 
1000 u .-__ 
1000 u _ _ 
1000 u 
1000 u 
1000 u _-~.. ~. 
2500 u 
1000 u ._-- .- 
1000 u _... . 
2500 U 
2500 iJJ _-_-. 
1000 u .-- -. 
1000 u .-._- -. 
1000 u _--- -. 
1000 u _I -. 
1000 u ~_.._- -- 
2500 u _-- 
2500 U 
1000 u _-.- 
1000 u . __.~_ 
1000 u .~_ .__-- -. 
1000 u 

08s06001 08s06101 
882316 882jii 

lo-Feb-& l&Feb-98 

440 u 
iid ii 
44d ii 
4id iJ 
4ib iJ 

1100 u 
446 u 
440 u 
440 u 

111% iJJ 
440 u 
iid iiJ ..- . 
440 u _.-- 
440 u __-. 
440 u __-. . . 
440 u _- . . 

1100 u _.- 
440 u ._-. -. 
440 u ..- -. 

1100 u -___ .- 
1100 UJ _-- . . 
440 u _- _- 
440 u ..-- -- 
440 u 

Appendix C-5, Table C-5.1 
Summary of Soil Analytical Results 

Operable Unit 3 

Naval Training Center, Orlando 
Orlando, FL 

370 u 
370 u .--. 
370 u 
370 u ..^.. 
370 UJ . . 
920 U ._.. 
370 u -_.. 
370 u 
m ii 
920 UJ 
370 u 
370 u --- .- 
370 IJ -_- . 
370 u 
370 u 
370 u --- -~ 
920 U 
370 u 
370 u _ -- . 
920 U _ -- .-.. 
920 UJ _-- __ 
370 u --- -. 
370 u --~.- 
370 u __ .-- ..- 
370 u 

08806201 _-.- .- 
882323 

i&F&&j 

366 iJ --._ 
360 U --- -. 
360 U __.^ 
360 U _-. 
360 UJ 
910 v ._- 
360 U __ . 
360 U --.. . 
360 U __._ . 
910 lJd . . 
360 U -_.. 
360 U -_- . . 
360 U -_-. .- 
360 U -_- . . 
360 U __.. 
360 U - _ .- . 
910 U 
360 U .-- .- 
360 U ._ - 
910 U -_- . . 
910 UJ _ _ _ 
360 U 
360 U -. _. -- -- 
360 U _- _- -.. 
360 U _.---_- -- 
360 U - __.. -- __- -. 
910 u ._. --.- 
910 u ._-- 
360 U _-_ _. 
360 U ._ --- . 
360 U .._-.- - - 
360 U 

T 

I 

~.. 

4 

--- _- 
380 U _- _- 
380 U --- -. 
380 U 
ssd ii~ -_- . . . 
380 UJ --- ._ 
950 U .--- _- 
380 U --._ . . 
380 U 
380 U -_-... 
950 UJ _. . . 
380 U _-.. _ 
380 U --.. -- 
380 U --- . . 
380 U --- .- 
380 U _-- -_ 
380 U .--- -- 
950 U --.- 
380 U .-__ _-. 
380 U -___ _- 
950 u --- ..- 
950 UJ --- .-. 
380 U -_ _- 
380 U 
380 U ._,. --- _. 
380 U _. --- 
380 U .-. .- .- -. 
950 U _-- _. 
950 u _.-.. 
380 U _..- ._ 
380 U __. . 
380 U .._---. . 
380 U 

08SO6301 
882320 _ -- 

i b-Feb-98 

06SO63010 09s00500 --- -.-- ._-.--- --- 
882321 874816 

IO-Feb-98 i i-Now97 

--- .- 
380 U 
380 U ._--- .- 
380 U ..-- .-- 
380 U _-- .-. 
380 UJ ---.- 
950 U _-- .- 
380 U ..-- .- 
380 U 
380 U 
950 UJ ---_ . 
380 U --- . . 
380 U .---- 
380 U 
~eoii-- _-- . 
380 U _-- -- 
380 U _-- _. 
950 u .--- _. 
380 U ._ _-_ __ 
380 U --- . 
950 u --- .-. 
950 UJ --- _- 
380 U -- . . 
380 U - . . -- -- 
380 U ~.__. --- . 
380 U --- . 
380 U _ --- . 
950 u --- 
950 u 
380 U __... 
380 U 
380 U 
380 U 

440 UJ -. _-- . - 
440 UJ 
440 UJ -_- -.- 
440 UJ __-... 
440 UJ _-_-... 

1100 u ~-_- . . 
440 u __- .- 
440 u __.. -- 
440 u _-_- .-. 

1100 UJ 
4io ii ._ __- -- 
440 UJ ___. _-. 
440 UJ .~. .--- -- 
440 u ,,. _-_. ._- 
440 UJ _ _ . - 
440 u .- _-- .-. 

1100 UJ _-- -- 
440 u ~. _-- . 
440 UJ -.----. 

1100 UJ _ _ . . . . 
1100 UJ _- ..- 
440 UJ --- . . 
440 u __- . . 
440 UJ _ __.- .-. 
440 UJ ._- .- 
440 u .--- -. 

1100 UJ _ _ 
1100 UJ . 
440 UJ 
440 iiJ 
446 U.i 
ii0 iiJ 

OQS00500D 
874821 

11 -Nov-97 

.._ --- -. 
440 u 
440 u _- . 
440 u _--. 
440 u __- . . 
440 u -_-. 

1100 u _-_ _. 
440 u __-- . 
440 u _-- 
440 u _.-.. 

1100 u. _-.. . . 
440 u _ -.- 
440 u __- 
440 u -_- .- 
440 u .-- . 
440 u -_.. 
440 u __-- . 

1100 u _-- . 
440 u -__. 
440 u ..- 

1100 u 
1100 UJ --- 
440 u _-__ 
440 u .-.- 
440 u 
440 u _-- 
440 u .-_. . 

1100 u 
1100 UJ 
440 u 
440 u 
440 u 
440 u 

OQSOO502 _- ..--. 
885662 _ . _ _ - - 

17-Mar-98 

_.- 
NA _.- 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

tNA ._ 
:N;i ,: 
:$-J/l : 
” .:: 

,NA 
WI ..- 
- NA _.. 

NA -.- 
NA _.- 
NA ..- 
NA 2 _._ 
NA 
iJA 
EJA 
NA 
NA 
NA 
NA 
NA 
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Appendix C-5, Table C-5.1 
Summary of Soil Analytical Results 

Operable Unit 3 

Identtfler 1 08SO58Ot 08505901 
’ 682304 

1 

-r 
Lab Id 882527 

: Sampling Date IO-Feb-98 
i3ento(a)pyrene 
Den~o(b)fiuor&thene 
Benio(g,h,ijperylene 
Benzo(k)fluoranthene 
bis(i-Chioroethoxy)methane 
bis(%Chloroethyl)ether 

! 

bis(2-Ethylhexyl)phthalate 
Butylbenzyiphthalate 

j 

.~ 
ICarbazole 
Chrysene 
Di-n-butylphthalate 
Di-n-octyiphthalate __... ..- , -- 
Drbent(a,h)anthracene 
$&-g&“& - 

_._._ ._. -.. - 
Diethylphthalate - -__ . ..--- 
Dimethylphthatate 
Fitioranthene 
Fluorene 
Hexachloroben;ene _ . _.._ _. .-. . . . . . 
Hexachlorobutadrene ___..- .._. --. -.... --- 
Hexachlorocyclopentadiene 
Hexachloroethane .~___~ ..__ -- .- -. 
Indeno( 1 ,Z+d)pyrene ___-.- -.-. - --- -- 
lsophorone 

1400 iJ 
1400 IJ 
1400 iJ 
iioti u 
1400 u 
1400 u 
230 J 

1400 u 
1400 u 
1400 u 
1460 u 
1400 u .- 
1400 u 
1400 u 
1400 u - _ 
1400 u ._.-_ 
1400 u 
1466 U 
1400 U 
1400 u .-- -- 
1400 u 
1400 U 
1400 u ._. .- 
1400 u ~_ . . 
1400 u __-- -. 
1400 u 
1400 u -._ _- -- 
1400 u ..-- 
3600 U ---. -- 
1400 u --- -~ 
1400 u _.- _- 
1400 u _-._ .-- 

“: _._... - __- -.. . -~ 
Nitrobenrene __.-___. -...-.-_ ~. 
Pentachlorophenol .- 

i 

1 O-Feb-98 
iooo u 

81 J 
1000 u 

ii0 J 
1000 u 
1000 u 

120 J 
1000 U 
1000 u 
1000 u 
1000 u 
iood u 
1000 u 
1000 u 
1000 u 
1000 u 
1000 u 
1000 U 
1000 u 
1000 u -.. 
1000 u 
1000 u _ . . 
1000 u _.- ._- 
1000 u .__._- .- 
1000 u _ __--- 
1000 u _ _-- 
1000 u .----- 
1000 u _--- 
2500 u _.- -. 
1000 u ..~_-- - 
1000 u ___- -.- 
1000 u 

Naval Training Center, Orlando 
Orlando, FL 

08s06001 08s06101 
882317 882316 

lo-Feb-96 
440 u 
440 iJ 
440 u 
446 li 
440 iJ 
440 v 

46 J 
440 iJ 
440 ii 
440 li -.. 
440 u _ 
440 u __. 
440 u 
440 u _- 
440 u 
440 u ._ -. 
440 u .._ 
440 u 
440 u _.. 
440 u _ .- 
440 u 
440 iJ -_ ._ 
440 u -_- .- 
440 u _ ___..~ 
440 u ._ ---~-- 
44ou _. - _-- __ 
440 u - -.-.. 
440 u _-- .- 

1100 u _~ .--.-- 
440 u .- -~.- ~. 
440 u _-- .- 
440 u 

1 O-Feb-98 _.. ~. 
370 u 
370 u 
370 ti 
370 u 
370 iJ 
370 u 
83 J 

370 u 
370 u 
376 Li _-.. . . 
370 u -.- _. 
370 u 
370 u _-- 
370 u ._--. .- 
370 u 
370 u __._ 
370 u _.- .- 
370 u __- 
370 u -_- . 
370 u -__ _. 
370 u 
370 u _-._ 
370 u --- .- 
370 u --- .- 
370 u .._-- .- 
370 u .---.. 
370 u ._ -_-- _. 
370 u .--... 
920 u _ --- __ 
370 u _- .-- -. 
370 u _ --- . 
370 u _ --.--- -- 

Y- 08806201 __ _- _- 
882323 

lo-Feb-98 ,_-... 
360 U ._-.. 
360 U _..- 
360 U .-.-.~ 
360 0 
360 iJ 
360 u 
47 J 

360 u 
360 U 
360 U 
360 U ._~._ 
360 U 
360 U _-- . 
360 U “__~ _-- . - 
360 U ~. ---.- 
360 U --.- 
360 U __- . 
360 U - _.._ 
360 U --- -. 
360 U --.- .- 
360 U -_.. 
360 U -- 
360 U --- .- 
360 U ~_~_. .-- -- 
360 U 
360 U 
360 U --._ 
360 U _ .--_- . 
910 U ~. _.-- ._ 
360 U ..- _. --- - 
360 U _ _ --~-- 
360 U . 

08806301 _-.---. 
882320 --- -- 

lo-Feb-98 -_... . 
380 U --- .-- 
380 U _-.. .- 
380 U .-_. 
380 U 
380 U --- -. 
380 U -... 

50 J .-. -. 
380 U ..- -. 
380 U ~__ . 
380 U -- .- 
380 U --- .- 
380 U _---- -- 
380 U -_- _. 
380 U ---. -- 
380 U ---- _. 
380 U --- -- 
380 U -.-- _- 
380 U _-- -_ 
380 U _-- . . 
380 U -- .- 
380 U -_- ._ 
360 U --- . . 
380 U --- -- 
380 U --- -- 
380 U 
360 U --- .- 
360 U .--- _. 
380 U .~.._ . _ 
950 U --- .- 
380 U 
380 U __ . . 
380 U .._ -. 

08806301 D 
882321 - ___. -----. 

lo-Feb-98 _- -- 
380 U --- ._- 
360 U -.~._ . 
380 U ____ _. 
380 U _..- 
380 U _- _. 
380 U _..- 
130 J _ .- .- 
380 U _-- _. 
380 U --- 
380 U _-.. _. 
380 U --- _. 
380 U ---_ 
380 U 
380 U --- . 
380 U ._ .--- -- 
380 U _---. 
380 U -- .- 
380 U --- .- 
380 U --- . 
380 U --- .- 
380 U -- 
380 U --- .- 
380 U -_- 
380 U --- .- 
380 U 
3iid ii --- . . 
360 U _-- . 
380 U --- 
950 U 
380 U 
380 U 
360 u 

09500500 _---.- 
874816 _- ^___ -. 

11 -Nov-97 .-.. .--- - 
440 UJ .~ __- _.. 
440 UJ __.... 
440 UJ _ ._- -. 
440 UJ __. ~. 
440 UJ --- . . 
440 UJ _ . 
440 UJ _ _ . . . 
440 UJ ._- . . . 
440 UJ __- _-- 
440 UJ 
440 UJ ___. ._- 
440 UJ __ -. --- -- - 
440 UJ --- -.- _ 
440 UJ - _ _-- -.-_ 
440 UJ _---. 
440 UJ ~_-- --. 
440 UJ __- .-- 
440 UJ _ __ .- 
440 UJ _-- .-. 
440 UJ 
440 UJ 
440 UJ _-._ ._ 
440 UJ _--. 
440 UJ 
440 UJ _ ..- 
440 UJ 
440 UJ _.. . 
440 UJ 

1100 u 
440 uj 

440 u ._. 
440 UJ 

oQS00500D _- _--- 
874821 _- -.- -- 

l l-Nov-97 _. --- _. 
440 u --- -- 
440 u --._ . . 
440 u -_- 
440 u __.. 
440 u 
ai ii ^_. 
440 u _-- 
440 u _-_. 
440 UJ --- .- 
440 u -_-. 
440 UJ -_- 
440 u ._-_ _. 
440 u -_- . 
440 u -_- -- 
440 u --- -- 
440 u -_- .- 
440 u ._-_ . 
440 u 
440 u 
440 ii 
440 ii. ..- 
440 u _.. 
440 u 
440 u 
440 u _.- 
440 u -.~ __ 
440 u __.. 
440 u ._.. 

1100 u -_- -. 
440 u _-.. 
440 u 
440 u 

09800502 _---- 
885662 __ .___-- 

17-Mar-98 _.- 
NA 
NA 
NA ._- 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA _- 
NA _.- 
NA . 
NA 
NA 
i&i 
NA . . . 
NA _~- 
NA _.- 
!!e 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

-i, 
,) 
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Appendix C-5, Table C-S. 1 
Summary of Soil Analytical Results 

Operable Unit 3 

Naval Training Center, Orlando 
Orlando, FL 

T 09s00500 
874816 

1 I-Nov-97 .-- - 
15000 0 

710 --- 
3600 
230 U ~.. .--- _. 
230 U ----. -- 

3900 0 _-- . . 
4400 u _--- .- 
8900 u _--- .- 
4400 u 
4400 u _ -_- -- 
4400 u ~_ --- -- 
4400 u _. __-- .- 
4400 u __. _-._- -. 

230 U. .._-- . - 
230 U --_. -- 
440 u _-- . . 
230 U ._-- ._ 
440 u _-.. -. 
440 u __- -. 
440 u _-- -- 
440 u _-_ ._ 
44ou --- -- 
230 U _--- - 

4200 0 ~.-- 
230 U ._ __- . . 
230 U . . . __-- . . 

2300 U . . - . 
23000 U 

i- 08506301 C 
862321 __~---- 

IO-Feb-98 __ __ 
3.7 u 
3.1 ii 

0.44 J -- 
1.9 u -_ . 
1.9 u 
6.4 .-- -- 
37 u 
-rs u -- . 
37 u -- . . 
37 u 
37 u --.. 
37 u .~- _- 
37 u _ .- - - 
1.9 u 
1.9 u 
24 J - __ 
i.9 u ._ - . 
3.7 u _-.- 
3.7 u 
3.7 u -_.- 

0.88 J 
o,iij j. 

1.9 u ._. --. 
3.2 _ -._. 
1.9 u - -- ._ 

0.27 J ~. _-.. 
19 u _- -_ 

190 u 

09800502 
885862 _.....~_ 

i 7-Mar-98 
NA ..- 
NA 
NA 
idA _.- 
NA 
ihi _._ 
NA 
NA ..- 
NA . .- 
NA ..- 
NA _.. 
NA _._ 
NA 
NA : _.-. NA ? 

NA ..- 
,,,A : 

-NA 
‘-NA 
,NA 
,.NA _.- 
NA ___. 
NA 

,NA _._ 
:NA --- 
.-NA .._ 

NA ,_.. 
,NA 

,NA : 
NA 
NA 
NA 

08806301 
882320 - __. -- 

1 O-Feb-98 _ - ._ 
3.7 u - __ 
3.7 u 

0.22 j 
1.9 u 

- 

- _- 
1.9 u 
iii -- .- 
37 u _- . 
76 U -- . 
37 u --- ._ 
37 u .-- -- 
37 u ..-- .- 
37 u ..- - 
37 u 
1.9 u _ - . 
1.9 u 
xi J- ..-.-. 
1.9 u _---_ 
3.7 u 

3.1 G 
3.7 u -.-- .- 

0.73 J --- 
0.36 J ..-.- -- 

1.9 u -.- 
2.8 .-.- 
1.9 u 

0.23 J -_. _- -- 
19 u ._.-- -- 

190 u 

. 

ii.2 j 
- 

- . 
2.9 u 
7.1 u 
87 J - 

09s00500D ------ 
874621 

1 f -Nov-97 - .._. -.- -. 
20000 D __-.- 

1000 _ -_-- -. 
12006 D --._ 

230 U ._-- -_ 
230 U __-- .- 

5300 0 _-~.- . 
4400 u __-- 
9000 u _.-- -. 
4400 u __-- . . 
4400 u _-.-- . . 
4460 u __-- . 
4400 u _._-- . 
4460 u _ _ ._ 

230 U 
230 u -_- 
440 u 
230 U 
440 u -.__. 
440 u -_- . 
449 u 
440 u 
440 u 

32 j 
6000 0 

230 U _... 
230 U --. - 

2300 U -_ . . 
23000 U 

. 
2.7 U 
ij iJ 
ii.4 j 
5.3 j 

0.9 J 
i.9 J _._ . 
16 J 

Z.i j 

08806201 _-_ .-- 
882323 

1 O-Feb-98 
3.6 U .- . 
3.6 U 
3.6 u 
i.8U 
1.8 U - _. 
1.8 U _- 
36 U --.. 
73 u ..- . 
36 U .-- . 
36 U __. . . 
36 U ._- .- 
36 U __- . . 
36 U _ - .- 
1.8 U _ - 
1.8 U --.- 
3.6 U 
1.8 U 
3.6 U - - .- 
3.6 U ..---- 
3.6 U ..--..-. 
3.6 U . -- -- 
3.6 U 
‘i.8 ii _.- -- 
1.8 U -.- .- 
1.8 U _._ -.-.-- 
1.8 U __._ ..~- -. 
18 U -. _ -- - - 

180 U . 

2.2 u 
2.1 J _.. - - .- 
13 J . . . ----.-- 

100 J 
I 

08s06001 08506101 t Identiffa. 
Lab IC 

! I Sampiing bate 
q4~mii _-_ -. 
$q’-$E 
4,4’-DDT _. -..- 
Aldrin _ 
alpha-BHC . . . 
alpha-Chlordane 
Arocfor-1016 
Arocior-1221 
Aroclor-1232 
Aroclor-i2ii ._ _-.- 
Aroclor-1248 . .--. 
Aroclor-1254 
Aroclor-1260 _ ___ _.. .- 
beta-BHC 
delta-BHC .- 
Dieldrfn _..- __.- 
Endosulfan I _._ --. ._- - 
Endosulfan II _..._. _ ..-- - - 
Endosulfan sulfate 
---I-‘ - 
Endnn 
--:- __- _... -- 
Endnn aldehyde 
---I _.---- 
Endnn ketone ..- 
gammaSHC (iiniia me) ____. __ .-.. .- 
gamma-Chlordane 
Heptachlor _____ -._- _ . . . -- 
Heptachlor epoxide __----. - -. 
Methoxvchlor _.- ..------ 
Toxaphene 
i%ii&%ikii tie&ides, uglkg 
Z,45-Tp(sjivGij 

_ ~__. .._ 

08505801 1 08505901 
862327 : 882304 8823ij 

1 O-Feb-98 
3.6 iJ 
3.6 U - .- 
3.6 U _ - .- 
1.9 u _ ._ 
1.9 u 

0.41 J 
% u 
?i ij ._ 
36 U -- -_ 
36 U -_- . . 
36 U -__ . 
36 U _- ..- 
36 U - ._ 
1.9 u 
1.9 u 
3.6 u - _. .- 
1.9 u -- . . 
3.6 U - - .- 
3.6 U -- . 
3.6 U _- -_ 

0.47 J _- .- 
3.6 U _ - . 
1.9 u .__- _. 

0.11 J 
i.9 u - . . 
1.9 u ----- 
19 u _--._- 

190 u 

882316 
i O-F&b-$8 _ 

4.4 u 
25 

4.4 u _ - ~. 
2.2 u 
2.2 ii 
5.i u 
44 u 
ss iJ -_ _. 
44 u 
ii iJ 
44 u 
44 u _. 
44 u 
2.2 u _.. .- 
2.2 u _ _ ._ 
4.4 u 
2.2 u - _ ~- 
4.4 u -._ ~. 
4.4 u 
4.4 u -- .- 
4.4 u 
4.4 u 
2.2 u --.. 
2.2 u _ - _. 
2.2 u 
2.2 u 
22 u -- _-.. 

220 u -_. 
_- . 
16 J 

4.8 J 

1 O-Feb-98 
3.8 J 
7.4 .i 
3.8 J 
5.2 u _ - 
5.2 U 
5.i J 
100 u 
200 u . 
100 u 
id0 u 
100 u 
iod iJ -_.. 
100 u 
5.2 u 
5.2 v 
2.5 J 
5.2 ti _.. 
10 u 
io ii .- . 
10 u _-_ . 
10 u 

0.66 J 
0.3 J _-- - 

0.64 J 
- il.2 ti 

5.2 u ._~. --.- 
52 U -. -- 

520 U 

i.f j 
2.8 J - ~-- 
13 J 

-- m/J 

1 O-keb-98 
i.Ti J 
9.5 J 
4.2 J _ -, 
7.4 u 
1.5 .i 
3 .i 

ii0 u 
290 u 
l&l iJ 
140 u __. 
140 u 
i4ci u --- . 
140 u 
7.4 u 
ii iJ 
1.7 J 
i.4 iJ - 
1.2 J 
2.7 ii .._- -. 
14 u _- -- 
14 u -- .- 

2.6 J 
i&j 
i.4 j - - -. 
7.4 u - _. 
1.4 J ..-- 
74 u -_~_. 

740 u . 

NA 

.- 

L L 

Faga21dU 

cm-2.XL.9 I s 

orm6l9s 
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Appendix C-5, Table C-5.1 
Summary of Soil Analytical Results 

Operable Unit 3 

Naval Training Center. Orlando 
Orlando, FL 

-? 
OQSOO502 

885662 
17-Mar-98 -.- 

NA -.- 
NA _. 
NA -.- 
NA 
NA __ 
NA 

NA 
NA .- 
NA _- 
NA 
NA 
tiii 
NA 
hi 
iui 
N/i 
NA 
NA 
NA 
NA _.- 
NA 
NA . . 
NA _.. 
NA 
idA 
id 
NA 
NA 
NA 

33.8 J 
16000 > 

OQS00500D _ ----- 
874821 -. _..-- - 

1 I-Nov-97 
iiiil _.- . . 

5u ._. 
11 u -.- 
40 ~. .__ . 

16000 U _-.- _. 
400 u 

964 j ~-- 
0.77 u 

a.4 
iiS j ._.- 

0.06 U 
0.08 u _~.-- . 
2960 U 

3.4 J __-.. 
0.19 u _-- 
10.9 -_- 
282 J --.- 
24.6 J 
m v _._.- 
10.6 J --.- 
0.09 J __-- 
0.66 u 
59.9 u . 

1.2 u 
0.21 u 
i75 iJ 
i.3 u 
i.4 U 

i&i ii 

ki 
iJA 

09s00500 --.-.- 
874816 

11 -Nov-97 _ _ ._ - _ 
3.3 u _. _ . - 
3.3 u 
17 u 
33 j -_.- .- 

8100 U _-- _. 
400 u 

__- 
877 J _ _- . 
0.71 u 

4.6 
ii.2 j ..--- -- 

0.04 u _ _- . 
0.07 u . _ ..-- _- 
2620 U 

25 .~ _ _- .- 
0.17 u 
8.7 _. ~-_- 
242 J 
18.7 J ._ __. .-_ - . 
71.6 U _ .--- 
9.6 J 

0.09 J __- 
0.42 U 
is.5 Li 

i.i il 
6.2 u 
241 U _ _ 
1.2 u ._ 
1.5 u 

i3Ci.i J 

.~. 
NA 
NA 

08506301 D 
882321 

1 O-Feb-98 --- . . 
29 U 

4u _- 
68 J -.- 
5.7 u 

230 U __--- 
16000 J 

361 _ 
0.54 u 

4.3 
i6.5 j . . 
0.11 u 
0.66 J _--_ . . 
5380 U 
i4.5 _.---.^ 
0.17 u _..- 

. .‘!!? ‘. 
352 J --.- 

22.8 _-._. 
96.8 u _ _ -.. _ 
16.1 U 
0.34 ..~__. 

1.4 J ..-_ . 
29 U . - 

0.78 U 
5j _..- _. 

613 U -. . . 
0.91 u _-- . 
0.66 J 
40.2 U 

NA 
NA 

08806301 
882320 _-~ _- 

lo-Feb-98 ~._ _. 
29 U 
5.1s ii 
14 J - .- -. 

5.7 u .-~. _. 
4200 U -..- - 
3200 J 

304 _.- _. 
0.62 U - . 

3.3 
ii.7 j . _- .~. 
0.12 u ---_ 
0.61 J --- _. 
6860 u _- - 
17.7 - .- -_ 
0.18 U _-.- . 
13.3 -_- _. 
305 J 

15 .-- _- 
106 u _-- -. 
12.9 U - --. 
0.17 -- .- 

1.2J .__ - _-. 
23.3 U -- __ 
0.83 U 
?.5 ii _-- -- 
136 U - 

0.96 U .__ -- 
0.76 J 
32.i ii 

_._ 
NA . -_- 
NA 

08806201 ._.. .- 
882323 

ib-Peb-98 _. . . 
27 U 

2.7 U 
28 J - _ 

5.4 u _ . 
11000 J 
3700 J 

65.6 
0.53 u -. -.. . 
0.65 U 

1.4 j _.- 
0.08 U 
d.63 iJ 
927 U 
i.? J 

0.17 u 
i.% J 
93 J 
2.8 _-.. 

19.8 U _-.. 
6.7 U _-- 

0.05 u - -- . 
0.25 u -.- - . 
20.7 U -. _- 
0.76 U ~.. -._--- 
0.15 u ..___. --- -- 
134u ..- -- .- 

0.88 u _ ..__-_- 
0.13 u 
-i.7 ii _- -.. ~. 
--- 
NA _-- 
NA 

882316 
1 O-Feb-98 

ii4 u 
3.3 u 
62 .i 
6.6 iJ 
260 U 

10600 J 

90.6 
0.9 u 

0.81 U 
j.5 J 

0.68 U 
0.08 J 
1540 U 

i.3 j 
6.21 ii 

i.6 .i 
75.1 J 
19.9 
92.5 ii __-- .- 
0.67 U _-- __ 
0.06 u 
2.i J 

i0.8 U -_. 
0.94 u 
l.i .i 
162 U - ._-. 
1.1 u 

0.72 J 
11.4 u 

..- 
NA 

082327 882304 
1 O-Feb-98 i 1 O-Feb-98 

id I 501J 
N/i 
NA 
NA 1 
NA ’ 
NA 

7.4 u 
45 

15 u 
32000 J 
$3odo .i 

882317 
1 O-Fe&$8 

28 U 
4.4 u 
43 J 
5.5 Li 

9400 J 
7900 J 

781 
0.5 u 
3.4 
2.4 J 

p.07 u 
0.06 i.j 
763 iJ 
4.2 ._ 

0.16 U 
5.i j 
iSS j 
7.1 
29 U 
8.4 U - -- _. 

0.05 u --_ 
0.41 J 
i3.4 u . . .- 
0.73 u 

1.6 J 
130 u 

0.85 U ~- _-. 
0.48 J -.._. 

5u 

Lab ID 
Sampling Date 

Dalapon 
Dicamba 
Dichloroprop 
Dinoseb 
MCPA 
MCiVJ 
tnorgantcs, mglkg 
Aluminum 
Antimony 
Arsenic 

I 

Barium 

1780 
5.8 J 
6.7 

31.1 J 
9.24 iJ 
6.17 u 

19800 u 
6.8 

b.44 u 
il J 

1780 J 
268 

io10 U .~- 
20.1 u 
o.ii u 

4.3 J 
251 U 

iiJ 
iiil _.-.. 

458 u -- -. 
2.3 U 

3j _ -.... 
79.3 J 

91301 
16.3’J 
2.9 J 

23.2 J 
iJ 

2.5 J 
15306 u 

6.i? J .-~ 
0.64 U 
ii.4 J 
1260 J 
902 . 

1190 u 
i.i ii 
0.2 u 
6.2 J .-- -. 
144 u 
2.5 ii _ -- 

0.56 U --.. 
780 U 
3.4 u 
iii .i 

45.4 J 

I I 
I I- 

I 

Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron .._. 
Lead 
Magnesium __-_. .-. 
Manganese 
Mercury _._. -. 
Nickel 
---- .-: 
Potasswm 
Selenium ;.-- 
Silver _. -- _- .- 
Sodium ‘. -: _-_-_ -. . 
Thallium _-__ -;---. - 
Vanadium -;-‘~.-.- -.. . - . . 
Ztnc ___--.--_ .-__. -...~--. 
General Chemistry, mg/kg _-_ -; ..-- -.-. 
Iron Oxrde ___-- ---. -... _.~ ~. ._.. 
Total Organic Carbon L 

Pa~e28of4’ 

OUJ-2.X’ 

O?lcq 

j 
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-. _.._ 

Identifier 09SOO600 09500700 
Lab iD 

_-. 
874828 874829 ! 

sampiing Me i 1 -tiov-97 
setiivoiatlie Organics, uglkg 

II-Nov-97 i 

i 2&Tri&bob&Gne 3jO UJ ’ .! __.. ~.._~.._ .--... ._.~ 
j ,?-Dichlorobenzene 370 u I 
! ,3-Dichlorobenzene I 

1.4~bi~iG&%ene 
2.2’.oxybis( 1 Xhloropropane) 
Z,4,5-irichiorophenbi 
2,4,6-$ri&lorophenoI ~. 
?,&i)ichlorophenol _ 
$,&b/methylphenol 
Z,&i%itro&Gl 
- .- -: .- 
2.4-Dwtrotoluene 
2,6-Dinitrotoluene _ _ _ -__ . 
P-Chloronaphthalene _ _ _ .-- 
2-Chlorophenol _ .._... .-.--.-- 
P-Methylnaphthalene 
2-Methylphenol _ __. ..:.;- 
2-NitroarMe 
%Nitrophenol 
~,~~iJ~$&i;&&iine --ii-eniKe ..--- ~-- -- 
----T-r 
4,6-Dinitro-2-methylphenoi ___..-_ -__~--.- .~ 
4-Bromoohenvl-Dhewlether 

I: _._.._._ -:-__ - 
4-Chloro-3-methylphenol I~:::1 . :. . 

-. 

580 U 
5iio u 
580 ti 
580 u 
580 u 

1500 u 
560 u 
580 U 
580 u 

1500 iJJ 
580 u --- 
580 u -_~ 
580 U 
580 u 
-ri J ..-. 

580 u -.... 
1500 u _ 
580 li 
580 u 

1500 u __--_ . 
1500 UJ 
580 U 

4-Chloroaniline _ ________ -._. . . - 
4-Chlorophenyl-phenylether 
4-Methylphenol 
HGGGiiG .. 

(Acenaohthene _____ *-.---.- - 
I------------- Acenaphthylene ~. Anthracene ________.... .- ~.. 
Benzo(a)anthracene 

x1.. 
370 u ..~ 
370 u 
30 ii 
920 U 
370 u 
376 u . 
370 u . . 
920 UJ 
370 u __.. . 
370 u .-- 
370 u _-- 
370 u _ ._. ._ 
370 u --- 
370 u 
920 U 
370 u --- . 
370 u 
920 U --- . 
920 UJ __ .-. 
370 u .- 
370 u _- . 
370 u --- - 
370 u --- .- 
370 u --. . . 
920 U .._.~ 
920 UJ -- .- 
370 u -- .- 
370 u 
370 u 
37iili.i 

_ _ -- 
580 u _ .- 
580 u 
580 U --- . 
580 u .-_.. _. 

1500 u _. _--_. . 
1500 UJ -_._ 
580 U 
580 u .._ - -_. 
580 U -. ..-- ._ 
58OjU 

Page29d44 

OU3~2.xLS I s 
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Appendix C-5, Table C-5.1 
Summary of Soil Analytical Results 

Operable Unit 3 

Naval Training Center, Orlando 
Orlando, FL 

09500702 09500800 
874830 885654 - 

17-Mar-98 

NA 
fifi 
NA . 
NA 
NA ~._ 
NA _. . 
NA 
NA 
NA _-. 
NA 
NA _. 
NA 
NA -._ 
NA 
NA 
Nti 
NA 
NA 
NA 

09SOO802 
882694 

i j-Feb-98 

NA 
NA 
NA 
NA 
NA ..- 
NA 
NA 
NA _- 
NA _.- 
NA -.- 
NA _.- 
NA _.- 
NA 
NA 
i&i 
NA 
NA 
NA ~- .._. -- .- 
NA _ ..~_-- .~ 
NA ~-_ 
i&i -~ 
iii -.~ -- ~. 
NA_ 
NA ‘-. .- ..__ - -.. 
NA _. _..~ 
NA 
NA 

..I. NA 
NA -. -.- 
NA - ._.. -- - 
NA .-- -.- 
NA, 

-L- 

09s00900 
874831 

11 -Nov-97 

I 

..__ 
460 U .-- -. 
460 U --- -. 
460 U -__- 
460 U --_ . . 
460 U _..- .- 

1100 u -- _. 
460 U -- __ 
480 u -- ~__ 
460 U _-- _ 

1100 UJ ._-_ - _- 
460 U ----- 
460 U _-_- 
460 U -_- _- 
460 U -_- .-. 
460 U -_- ._ 
460 U .-_ __ 

1100 u ._-_ ._ 
460 U -_._. 
460 U . __- - 

1100 u _*- ..- 
1100 UJ 
460 U .--_ -- 
460 U .__-- -. 
460 U .._ -- __ 
460 U 
460 U __-- .- 

1100 u ._ _- _-. 
1100 UJ _-- . . 
460 U -- . 
460 U -- _. 
460 U 
460 ii 

09s01000 
874832 -. . .._.--.. -- 

11 -Nov-97 

._ .-_ ._ 
350 u ---. 
350 u 
350 u ~_- -_ 
350 u _- __ 
350 u _--_. 
870 u -- -. 
350 u _.- -- 
350 u --- . . 
350 u _--_.. 
870 UJ 
350 u _. -- . . 
350 u __. .- -.... 
356 u 
350 u -. --- .- 
350 u --- . 
350 u --.. 
870 U . __- . 
350 u . ---. 
350 u ~. --- . . 
870 u 
870 UJ -- -. 
350 u -_ - _ _ 
350 u 
350 u .-- -- 
350 u .__- . 
350 u --- -. 
870 U _ _ . 
870 UJ _ _ 
350 u ..-- ._ 
350 u --- .- 
350 u -__ . 
350 u 

09s01100 -- ----. 
874833 ._ -_- -- 

1 l-Nov-97 

_--- . . 
480 U .----_. 
480 u _ .- __.- __ 
480 U ~--- _. 
480 U 
480 u .~ _-- .- 

1200 u --- .- 
480 u .- __.__ 
480 u .--_ --._ -- 
480 U ..~ _--- -. 1 

1200 UJ ._.~~ -- -- 
480 U .._. -- -- 
480 u .- - _- 
480 U --- ..- --- -- 
480 U ---- 
480 u _ _-- . 
480 u .---- -- 

1200 u --_. .- 
480 U ._ --- .- 
480 u __-- .- 

1200 u . . __ _.- 
1200 UJ --- .- 
480 u --- 
480 u _ _-.. _. 
480 U _ -. _ . 
480 u ._-. 
480 u -.__ .- 

1200 u _ ._.- 
1200 UJ 
4so ii 
480 ti 
480 u .-- 
480 u 

09SO1200 . _.-- --- .- 
874834 _ __-. -- 

1 l-Now97 

350 u --- _. 
350 u -- . 
350 u --- . . 
350 u --_ _. 
350 u _ _ _ ._ _ . 
870 U --- .- 
350 u -_- ._ 
350 u ..~ --- _. 
350 u _~ -__. . . 
870 UJ . .- -. 
350 u --- -. 

--.,. 350 u -- . 
350 u ^-_ 
350 u -- . 
350 u -___ 
350 u --._ 
870 u _-- 
350 u 
350 u --- 
870 U -.-- . 
870 UJ --- 
350 u _-.. 
350 u _--. 
350 u ._.. 
350 u _-. .~ 
350 u _.-. 
870 U 
i’id ii -... 
350 u -_._ 
350 u .__.. .- 
350 u .-. .- 
350 u 

Lr 

09s01300 ---_- 
874835 _ ._. _ 

1 l-Nov-97 

_-.. 
340 u __ _ . . . 
340 u ._ . . . . 
340 u --.. . . 
340 u 
wi ii _-.. . 
860 U - _.. _. 
340 u - ._ 
340 u ._ _ ._ _ . 
340 u --_. --. 
860 UJ .._- . . 
340u 
340 u -_._ . 
340 u --- . 
340 u -__. . . 
340 u -__ . 
340 ll --_ 
860 U 
340 u -_- ._ 
340 u --- 
860 u 
860 UJ ..-- ._ 
340 u _ .,. 
340 u _-_ 
340 u ._.._ 
340 u _.~ 
340u 
860 ti 
860 uj _. 
340 u 
ii0 u 
so u 
340 u 
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Appendix C-5, Table C-5.1 
Summary of Soil Analytical Results 

Operable Unit 3 

Naval Training Center, Orlando 
Orlando, FL 

Identifier1 09SOO600 , 09S00700 , 0~~~:~ 09s00000 

Lab lb1 874628 874829 j 874830 
I I -tiov-9i 

baiap& 
Sampiing date 1 I l-No!;97 1 l l-Nov-97 ; 17-Mar-98 

44 u NA 28 U 
_..~._~ ~.. 4.4 u NA 2.8 U Dicamba 
lkhioroprop I 

52 u NA 9u 

8.8 u NA ii.6 ti binoseb / 
MCPA 

i 
350 u NA 7000 u 

3700 u NA Iiodo ir MCW 
fnorganics, mglkg 
Aluminum 
Antimony 
Arsenic - 
Barium 
Zi&j$um 
-.- ----. Cadmium C;i-& 

Chromium __.. 
Cobalt 
~wfiir 
Iron 
Lead 
--- ‘;-- 
Magneswm 
Manganese _. _. -- - 
Mercury 
Nickel 
---- ---; 
Potasstum 
selenium 
_- .-. 
Silver 
Sodium 
-.” -; - 
Thalhum 
Vanadium zinc _. -_. _ - - -- 

28001U 

225O’J 
0.6 U 
1.i u 

47.1 J 
0.46 J 
0.06 u 

i87d0 .i 
2.5 J 

0.23 u -.. 
4.3 u 
i&i J 
23.9 J 
1900 iJ 

137 J 
0.05 J -- 
0.52 u __- 
344 u ~-- -- 
0.91 u __- 
0.17 u . .._~-- .- 
173 u _ .- 

2540 J 
0.98 U 
20.2 
40.8 J 
&Ii u 

b.1 U 
37200 J 

15.9 J 
b.65 iJ 
29.7 
i6jd J 
ii.6 J 
iii u 
45.1 J 
0.18 J 

7j 
66 U 
i.i _ .-- 
1.2 J __~. _. 

278 U 
1.7 u 

5J 
187 J 

j 
I 

1. 

NA 
NA 
tiA 
NA 
NA 
NA 
NA 
N/i 
I&i 
NA 
NA 
NA _.- 
NA 
NA 
ii/i _~-. 
NA 
i&i -- 
NA _.-. 
NA 
NA 
Kiti 
NA _- 
NA 

390 j 
0.63 U 

ii ._ . 
4.2 t.J 

o&i ti _ -. 
0.07 u -_~ .- 
2890 U -.-_. 
0.87 U _ --.. 
0.15 u _ .- 

1.1 u _-_ 
311 J _ 
2.2 J 

27.1 9 
1.2 u ---.- 

0.05 J _-- -- 
0.37 u 

19 u -- -- 
!!E !-!. 
0.17 u 
184 u 
-i.i il .-- -. 
0.57 u ._..---- 

2u 

/ 

NA 
NA 

I- 

NA 
NA 
NA 
NA 
NA 
NA 
NA . .- 
NA 
NA 
NA 
NA 
NA _.-. 
NA 
NA -_. -- 
NA ~~ ..- 
Fiii _ -. - ..-- 
NA ._. -. --. - 
NA . -_. .--- -- 
NA ._.. --~ --- 
NA ~... ._. --- 
NA 
NA ._ .--- 
NA 

50.3 J _ ~-_ .---- 
1570 

09800802 
as%%4 

i j&&&l 
NA 
f&i 
NA 
NA 
NA 
NA 

ssoosoo 
874831 

11 -NoG;j -_ . 
35 u _- .- 
4.3 u -. .- 
II u 
ii _-... 

4300 u ~_.~~ . 
15000 u 

._- 
438 J 
0.6 ij 

i-i.8 _.- - 
5.9 J -- -- 

e!!! !! 
0.08 U 
1450 u 

isj :-- 
0.19 u __-- ^.. 
16.5 
330 J ,--- - 
8.2 J 

s0.i ii 
7.7 J 

0.07 J ~._ _ _. 
0.4 u _- -- 

27.8 U ..-- 
1.2 ij _-- -- 

0.22 u _-- -- 
252 U 
I.4 u _ _~.. 
1.1 u 

ii.7 ii 

NA 
NA i 

09s01000 
874832 ~~_. _.--- --- 

1 I-Nov-97 
26 U - - .- 
2.6 U -_ .- 
14 u _ _ .- 

5.2 U --- -- 
5200 u 
9200 U ._ 

f&1_ j. 
0.59 u 

A.5 ii _ -..- -. 
0.93 u . ..-. . - 
0.02 u --- .- 
0.06 u _.- -. 
243 U .- -- -- 
0.55 u _. -- -- 
0.14 u . . - -. 
0% !? 
33.5 u 
0.84 J 
10.1 u --- -. 
0.58 U _ -- .- 
0.05 u -.- -- 
0.28 U ~. _---. 
20.2 u ._ -- -. 
0.89 U _ -- 
0.16 U --- -- 
201 u 

1u 
0.6 u 

;i.ii ii 

j 

NA _.- 
NA 

- 
OQSOI 100 __-- -.. 

874833 _ ---.-- 
11 -Now97 _. .-- -- 

36 u -- -- 
3.6 U _- ..- 
I2 u 
iij __-- 

3200 u 
11000 u .- 

_._.. 
422 J -_- -- 
0.8 U _ - -. 
1.6 U 
6.1 J _-... 

0.03 u _ ..- -. 
0.08 U ~___ -- 

-. 114ou __ _.--- 
1.6 J _. .- -- 

0.19 u 
17.6 
209 J -- 
9.8 J ~. ._..- -. 

50.5 u 
5.i ..-_- - 

0.09 J __. - -- -. 
0.54 u 
40.1 u 

-. i.;!ii -- . 
0.22 u 
282 U 
i.4 u . -. 
1.2 u __ 

IO.6 U 

.- 
NA ..- 
NA 

OQSOI 200 
874834 _ _ -.- -.-- 

1 I -Nov-97 --- 
26 U .-.--- 
2.6 U ._- -- 
8.4 U _- . 
6.1 U -_.- -- 

9400 u -__--- 
13000 u -. 

3i.a u _ -- . . 
0.59 u _ .- 

I.2 u -- .- 
0.9 u __.- -. 

0.03 u ._.-.. 
0.06 u _-- .- 
123 U _-- -- 

0.57 u _. _- 
0.14 u _ _ . 

1.1 u _-- 
19.1 U 
0.62 J 
iii6 u .._ - 
0.7 u _-. .- 

0.04 ua -.. 
0.27 U ._ -. -. 
23.2 u . . _ 

0.9 u . - ., 
0.16 U _-- 
2O6U 

iU 
o.ii iJ _ - 

2.7 U 

_.- 
NA 
id/i 

- 

i 

ossol __ ----- 
874835 _ .~ . - - 

I I -Now97 -- . . 
26 U 
4.6 U _ - . 
8.3 U - - -- 
5.2 u _. . . -. 

14000 u _ .- 
310 u 

_.- - 
lo9 J 
o&i li - . . 

1.2 u 
2.9 u 

o.oi ii _-- . - 
0.06 u --- I. 
589 U _-- .- 

0.68 u . . _- . . 
0.15 u - . 

2.6 U _. - 
82.2 J 
5.i .i 

6i.4 u 
3.1 Li -~. 

0.06 J .__ -- 
0.27 U 
43.8 ii _. .._. - 
0.92 U ._ . . 
0.17 u 
sbZ ti 

iti 
ii.34 iJ 

4.7 u 

NA 
NA 
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ldenttger 
Lab i0 

: Sampling Date 
SemIvolatile Organlcs, uglkg 
t ,2,4-Trichlorobenzene 
1,2-Dichlorobenzene 
i ,$Dichlorobenzene 

- -. 
1 ,CDlchiorobenrene 
2,2’-oxybis(l-Chldrogropane) 
i&.5-Trkhiorophenol 
2,4,&Trichlorophenol 
2,CDichiorophenol 
2,4Dimethylphenol 
2.4ljinitr&enol -.--_ --- 
2,4-Diitrotoluene _...____._- -- 
~@initrotoluene -_- .-_ _- -.. 
2-Chloronaphthalene _ _-._. ---- -.--. 
2-Chlorophenol _-. ._... . 
2-Methylnaphthalene _ _. _ . 
2-Methylphenol 
- -.--. 7: 
2-NitroanLne 
P-Nitrophenol 
3.3’-Dichlorobenzidine _. _._.- -_.-- - 
3.Nitroaniline 
4,&iTG~~:m;thyiphenol _ ____.-..--._ -----~ 
4-Bromophenyl-phenylether _ __-_._-.- .-.._ -_--. 
4-Chtoro-3-methylphenol 8ici;iS-niiine.--- 
_~ _.._ -..-- -_- ~. 
4-Chlorophenyl-phenylether - __I__ -~_. - _~ 
4-Methylphenol 
4$-&&&------ ..- 

--T---- --- 
4-Nrtrophenol ___. ------. .- 
Acenaphthene 

I Acenaphthylene __-.---- .._~.~ -. 
Anthracane ___ ~.._._. .-. 
Benro(a)anthracene 

Pqm33d44 

OU3-2.XL8 I S 

07mSS 

OQSO1400 j 
Bj4838 i 

11 -tiov-97 , 

! i 
440 u 
440 u I 
440 u 1 
440 u 
ii0 u I 

1100 u 1 
440 u 

I 440 il _-.. 
440 u ._- 

1100 UJ . . 
440 u 
440 u 
440 u _... 
440 u 
446 u 
440 iJ 

1100 u _. 
440 u 
ii0 ii ._- 

1100 u 
1100 UJ - _._ ..- 
440 u -_- 
440 u 
440 u 
440u 
440 u 

1100 u ._- .-..- 
1100 UJ _ --- --.- 
440u 
440 u __ _ _ _ 
440 u 
440u 

t- 
L 

OQSO1500 
874837 

11 -kJov-97 

Gio u 
38d U 
380 U 
380 U 
380 iJ 
940 u 
380 u 
380 iJ -.... 
380 U 
940 UJ 
&id ii 
380 U 
380 U 
560 ii 
30 iJ 
ho iJ 
!sicj u 
380 U 
380 U 
940 U 
940 UJ .__ -- -- 
380 U -- . 
380 U -_. . . 
380 U 
380 U ~~..-- 
380 U .- _ _ _ _ 
94ou .~ _-.. 
940 UJ 
380 ti 
380 U __.- 
380 U .---.- 
380 U 

T 

Appendix C-5, Table C-5.1 
Summary of Soil Analytical Results 

Operable Unit 3 

Naval Training Center, Orlando 
Orlando, FL 

09s01600 OQSO1700 09s01800 
874838 874839 874840 

11 -Nov-97 11 -Nov-97 i i -Nov-97 

340 iJ 366 u ._-. . 
340 u 360 u 
340 v 366 u 
340 u -- .’ 360 ti . 
340 u 360 U _. 
860 u 900 U 
340 u 360 U -.- 
340_ !-J 360 U -._ 
340 u 360 ii .__- _ 
860 UJ 900 UJ _-.. _~ 
340 u iso ti . . _-- . --- 
340 u 360 U ---. .- 
34ou 360 U 
340 ii 

.-- 
360 U 
---- 

_- .- 
340 u 360 il 
3&j lj 36i-i iJ _-.- _~ 
860 u 900 U _..- _. 
340 u 360 U _-. -. 
34ou 360 U - ._ -._- . _._. 
860 u 900 U ..-_. . __-_.. 
860 UJ 900 UJ _-- ._. - _-- -_ 
34ou 360 u .__- . . ---. 
340 u 360 U --.-.- -.. __ 
340 u 360 U .-.- _- -. - --~ 
34ou 360 U ----.. -- _- -.- 
340 u 360 U ._ - _- 
880 u 900 u . .------ .-__ _ 
860 UJ 900 UJ _. --- . -- _~_ 
34ou 360 U _-- . 
34ou 360 U _._- _. 
34ou 36oij’ 

-~. 
-- I 
340,U 360 ii-. 

340 ii 
340 u 
340 u --.. 
340 u -.- 
340 u _-- 
860 u _.. 
340 u _-- . 
340 u --._ . 
340 u --- 
860 u. ___ 

._ stou -_- 
340 u .- .- . 
340u - .._- --- .- 
340 u - _ - -. 
340 u ,--- -. 
34ou --_ - 
880 u -- . 
340 u .--- .- 
340 u .~ --- ._ 
860 u ._ 
@ii iii _.. --__ - - 
340 u ~.. -- . 
34ou ^ .----- 
34ou ~. -_---- -- 
340 u . ._.. -_- - 
340 u ___ --- -. 

_. !F !? - 
860 UJ _.. .--- -- 
340 u _ .._-- -- 
340 u ..~ . ..--- - .- 
34ou ._.~. --- -- 
340 u 

OQS018OOD __ ~--- 
874841 

i 1 -i&v-97 _.. 

I 

I 

-L 

-_- .- 
350 u --- .- 
350 u --- . . 
350 u 
350 u __.- __ 
350 u -..- 
880 u 
350 u -- .- 
350 u --- -- 
350 u _--- - 
880 UJ 
350 u --- _. 
350 u _-- -- 
350 u --- -- 
350 u --- -- 
350 u --_ . . 
350 u --- .- 
880 u _ ._ _ - 
350 u --- . . 
350 u --- -- 
880 u --- -.- 
880 UJ .,.~ -- -- 
350 u ._ -- -- 
350 u .--- -. 
350 u --._ . . 
350 u 
350 u _--- .- 
880 u --- . 
880 UJ ---_. . 
350 u --_ . 
350 u --__ _- 
350 u -- _. 
350 u 

09501 900 
874842 _ __.. -.-- 

1 l-Nov-97 

--- _. 
350 u 
350 u ..-_ 
350 u --_ . 
350 u --- . 
350 u -._. 
870 U --- 
350 u _-- . 
350 u . _-- . 
350 u _-- . 
870 U. J .., ----- 
350 u .--- -- 
350 u _... -- ._^ 
350 u ._ -- - 
350 u ._ --- ._ 
350 u 
350 u 
870 U __-. _. 
350 u .--- -. 
350 u _-- . . 
870 U ---_- 
870 U. i ,.-..- __ 
350 u .--- . . 
350 u _-- . . 
350 u ._-_ _. 
350 u _--- 
350 u __- . . 
870 U _-- 
870 UJ _-- . . 
350 u _-. 
350 u 
350 u -_- . 
350 u 

- 
OQSO2000 

874843 ~._ -_-. -- 
11 -Nov-97 ..__ -.. . 

~. -_ . . 
10 u ._-._ 
10 u _ _. - - 
10 u 
10 u .__. 
10 u -- . . 
25 U ._ . . 
10 u _... 
10 u _- .- 
10 u ---. 
25 U. _ __ 
10 u _- .- 
10 u --.- 
10 u .__ _- _. 
10 u .- . 
10 u _- .- 
10 u .-- .- 
25 U . ..- 
10 u __. _. 
10 u -- .- 
25 U 
25 UJ 
10 u .- . 
10 u ._-.. 
10 u .__ . 
10 u . . 
IO u . 
25 U _- 
25 UJ 
10 u 
io u _.. 
10 u 
io iJ 

09s02100 ------ 
874844 

l l-Nov-97 ,. ~._ 
--- . 
350 u --.. 
350 u - _-- . 
350 u --_. 
350 u --- 
350 u --- .- 
880 u 
350 u -- -- 
350 u --- 
350 u --- 
880 UJ 
350 u -_ . 
350 u _ _ _ 
350 u ---. .- 
350 u --- -- 
350 u -_- 
350 u -- 
880 u --- 
350 u --_. 
350 u -_.- 
880 u -__. -. 
880 UJ 
350 u -_ . 
350 u -_.- . . 
350 u __.. 
350 u ._.. 
350 u --_. . 
880 u -._. 
880 UJ --- 
350 u .-.. 
350 u _. 
350 u 
3% u 

09502200 _--_-. 
874845 ~. . 

11 -Now97 

_ _ _. 
340 u -_- . 
340 u __. . 
340 u _.- . 
340 u __.. . 
340 u 
860 ij _ ~. 
340 u __~ 
340 u 
$40 ii 
esd ii 
340 u __-. __ 
340 u -_- -. 
340 u -__ . 
340u .-._ 
340 u 
340 u ._- .- 
860 u -_. . 
340 u -_._ _. 
340 u _ ._ ._ - 
860 u 
860 UJ --.. . . 
340 u 
340 u __.. 
340 u - _.. 
340 u . - 
34ou 
860 u 
860 UJ 
346 u 
340 u 
340 iJ 
340 u 
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Appendix C-5, Table C-5.1 
Summary of Soil Analytical Results 

Operable Unit 3 

Naval Training Center, Orlando 
Orlando, FL 

Lab ID 
i 

874836 + 874837 
; ! Sampling Date, 1 l-NOW97 j 11 -Now97 

Benzo(a)pyrene _ ^._ _. 
&nzo(b)tluor$!f?!e _ ._..~ 
eenro(g,h,i)per@ne ._ . 
tienzo(k)ftuoranthene 
i;is@&ior&$h&y)methane .._ _. 
bis(2Xhloroethyl)ether 
bis(2-ithylhexyl)phihalate 
ijuiylben;ylphthalate 

440 u 
446 u 
440 u 
440 u 
446 u 
446 u 
220 J 
440 u 
440 UJ 
446 u 
440 UJ 
440 u 
4id ii 
440 ii .- -. 
440 u -_- -- 
440 u . -- 
440 u _ . 
440 u 
440 u 
44OU _ __. 
440 UJ _----- 
440 u _-_ .- 
440 u 
440 u _-- -- 
440 u .-- - 
440u _-- 
440 u _- -- 
440 u 

1100 u .-- .- 
440 u .-_- 
440 u _-- .- 
440 u .-.. - 

380 u 
iso u 
380 u 
380 u 
380 iJ 
380 u 
180 J 
380 U 
380 UJ 
380 U 
386 UJ 
380 iJ _-. . 
380 u _ 
380 u 
380 u- 
--- ti 380 
380 u 
380 u _-. .~ 
380 u 
380 iJ 
380 UJ 
380 u _-. .- 
380 u .-_ -- 
380 U _-- -- 
380 u --- ~. _~ 
380 u --.-. _ _ 
380 U --- .- 
380 u __. .- 
940 u _--.-. 
380 u 
380 li 

36 J 

Carbazole 
Chrysene 
I$-&butylphthalate 
tj&ociyiphihalate 
~km(a,h)anthracene 
Zj&Gofuran _.__ -_----.- -- 
Diethytphthalate __-_~_-.-_- -- ~. 
ij&ethylphthalate _.. __. . . .--- 
Fluoranthene _. 
Fluorene __. __. _. .-._ .- 
Hexachlorobenzene 
~~~achlorob&dk%~ _ _ __ _. - - __.. -- - . . 
i-jexachlorocyclopentadlene 
Fi&&hloroethane __ ._ _ _ _..~-.--. 

lsophorone ._.___~. - 
N-~~rosoai-n-propylalnine 
~.~~~li;o5bd~phenyiarnine (1) __.____. ~---. 
Naphthalene 
-;---- .--- - Nrtrobenzene _.... _ _,._.... -- 
Pentechlorophenot 
f+,&&th&& _... .- ~~-. 
Phenol _____ ._~_.... 
Pyrene . 
j%&i&i;iTiti&,~b@kg L 

09SOl600 09s01700 
874838 674639 

11 -Nov-Si I i -N0v-97 

.- -. 346 u 360 ti 
340 iJ $66 ii ~-. -. . ..- 
340 u 360 U 
340 u 360 ti 
340 ti 360 iJ 

- -’ 340 iJ 360 ti 
j40 u 360 U 
j4d iJ %o u 
3io u 360 ii 
jid il %o ii _.... 
340 il 360 U _ -1 _.. 
340 u 360 u __.. -- _ ~.. . 340 u 360 U 
34dV 360 iJ -.- -- _-- _- 
340 tJ 360 u .__ _ ._--. 
340 u 360 ti 
340u :;I.- 360 ii 
$40 u 360 u __.. 
340 u 3% ii ___- . _.- .- 
340 u 360 u -- ~. __- 
~0 UJ 360 UJ _-- -- ..- -- 
340 u 360 U --- -_ 
_-- 

-- 
340 u 360 u __-.- 
_-- 

-- 
340 u 360 U --. 

.. 
__._... 
340 u m ii - ----- __ _.- 
34ou 360 U ~. ---- .- 
340 u 360 u .._-.-.--- --- ..~ 340 u 360 U - ---. 
- -- 
860 U 900 u -- __. 
340 u 360 U _ .- _. 
346 u 360 u - -_- -- -- ___ 340 u 360 u -I _ 

09s01800 _.. -- 
874840 

11 -Nov-9; 
340 u 
340 li 
340 u 
340 u 
3id u 
3id ti 
340 iJ ._.. 
340 u _... 
340 u _.- .- 
340 u _._ 
340 u _--. .- 
340 u __- -. 
340 u --- .- 
340 u 
340 u 

‘. 3% ii . ..- .- 
340 u _-_. .- 
340 u _- . . 
340 u 
340 u -~..- -. 
340 UC 

-340 ii _. ---- 
340 u .--- -- 
340 u ._.--- ..- 
340 u ..- -I .- 
34ou ~. - .--- 
34ou ._ -~--_ -- 
340 u __. -.. --- 
860 U .___. -.-- -- 
34ou ._._ 
34ou _ .._.~. .+.G ii 

_ 

09s01800D .-._--. 
874841 _-.- -- 

11 -Nov-97 __.. -- 
350 u ._-. .- 
350 u ._- -- 
350 u __.. .- 
350 u --. -- 
350 u _-_. - 
350 u 
350 u 
j5ti ti _-- -- 
350 u _-- -. 
350 u 
350 u --- . . 
350 u ~__..-- -- 
350 u .---._- 
350 u _--- -- 
350 u .--- -- 
350 u _^- -- 
350 u __~_. - 
350 u -_- -- 
350 u --- -- 
350 u --- . . 
350 UJ --- --- 
350 u _-- -- 
350 u -a-. 
350 u 
350 u _-_. -- 
350 u ~.... 5.o ~ii 

AL .- 
350 u __~ --- -- 
880 U _-.- .- 
350 u ._.. .- 
350 u _ _ _ 
350 u 

09s01900 __--_- 
874842 _.~ .^ -- 

11 -Nov-97 .._~. _ 
350 u __._ 
350 u __- -. 
350 u _-- .- 
350 u _-- -- 
350 u _-- -- 
350 u -_- -- 
350 u _-- . 
350 u _. 
350 u _-- 
350 u 
35ij ijj -- .-. 
350 u --^. 
350 u ~. --- ---. 
350 u _~ --- -- 
350 u 

- gia ii _---- 
350 u 
350 u --- -- 
350 u 
33 ii __- .-. 
350 UJ _--- -- 
350 u _-- -- 
350 u --- .- 
350 u _- . 
350 u _-- -- 
350 u __ _-.- -. 
350 u ._ ..- ----. 
350 u _ - - - 
870 u . _. 
350 u 
350 u _-- 
350 u 

- 09s02000 __-_-- 
874843 __ _.--_-- 

11 -Nov-97 .- -- 
10 u __. -- 
IO u . . -. 
IO u __. -- 
10 u . . -- 
IO u -__ -. 
10 u 

Qj -_ . . 
10 u -_ -- 
IO u 

‘-. .- ia ii 
-- iifi iij 

1J 
- .~. ioii 
-- -. -- io i.i 
-- --iou .- -.- 

IO u 
10 u 
IO u _._ . . 
IO u 
IO u .- --- 
10 UJ _- .-. 
IO U _- -. 
10 u _- -- 
IO u ._- .- 
10 u 

.. io ii .- . . ,_ 
IO u _.. .- 
10 u __ . . 
25 U _.- 
10 u 
ib il 
iou / 

1 

09SO2100 
a74044 __._- -- 

j 1 -Nov-97 _-_ -- 
350 u _-- . . 
350 u _--. -- 
350 u _-. -- 
350 u _-_ -- 
350 u ___. -. 
350 u __.- .- 
350 u -_- -- 
350 u _-- -- 
350 u _-_. 
350 u __~.. 350 gj 
_--. . . 
350 u _. --- -- 
350 u 
350 u ._. ^~ -- -. 
350 u ,. . . --- - 
350 u --- .- 
350 u __- _ 
350 u _-- . 
350 u --- 
350 u __.. .- 
350 UJ 
53 ii _-. -- 
350 u -_. -. 
350 u 
350 iJ i_. . 

I 350 u _-.. .- 
350 u _ _... . 
350 u __.. -. .- 
880 u 
%id u 
350 u ~--. 
350 u 

i 

C 

I 

i 

09SO2200 _--_-- 
?748”? - 

11 -Nov-97 _ _.. 
340 u _ _.. . 
340 u 
340 u 
34d ii 
340 ii . -. 
340 u 
8i .i 

jio ii 
340 u 
ii0 ii __.. - 
340 u. 
jid ii ._ _.- - 
340 u _.- -. 
340 u _ .- -- 
340 u ..-.. -. 
340 u 
340 u _ _._ -. 
340 u __- . . 
340 u _... 
340 u _-- . 
340 u. _... .- 
340 u . . 
340 u 
jio iJ _ .- 
340 u _-_ 
340 u 
jio iJ 
SIti ii 
660 U 
340 u 
340 u 
340 u 
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,, . . . 
J 

ldentifie 
Lab; IO 

’ : Sampling date _. . _... -- 
!,!I-DDD ..- 
!*4’-poE 
4,4’-DD? _._ 
Aldrin 
alpha-BHC 
aipha-Chlordane _. 
Aroclor-1016 _. 
Aroclor-liii 
Ar&lor-1 $32 
Aroclor-i 24i 
Aroclor-i2iti _.-_.. _-.~ - 
Aroclor- 1254 
Aroclor-1260 
beta-l3HC 
delta-BHC Le. _._ . 
Dieldrin 
Endosulfan I 
Endosulfan II _ ___- .-- - . 
Endosulfan sulfate 
Endrin ~na;in aiae/lide.. 
__ .-- ---- 
Endrin ketone ___-.---- . .-.... 
gamma-BHC (Lindane) _._--.---~-----.- 
gamma-Chlordane 
Heptachlor 
j$i+&lor 6~iA;ie ____ ._- --.- 
Methoxychlor __ _-_--._ 
Toxaphene 
~r;ii&3iiij Ci&Gid&, vgil;g _._ ___-_- __-. -. -.- 
2,4 5-TP (Silver) _ _. - .~.~. 
i? 4 5-T -‘-!--. -~ .- 
2,4-D _ __---. -~- 
2.4-DB i 

09501400 I 09s01500 
874836 

I 1 -ijoG 
1 8?4857 

i 

4i 
7.5 J 

I 1 l-Now97 
j.6 J 
ii j 

i3J 3.8 U 
ii u .i.il ci 
2.2 u i.s u 
f% D i.1 
44 u 38 u 
89 U 76 U 
4iiJ : 53 u 
44u ’ 
44u ’ 

38 ti 
is li -.. 

43 iJ 38 U 
641 u si u ._ 
2.2 u i.5 b _ - . . 
2.2 u 1.9 u 

--- 
_ . 

- 4.4 u 0.99 j _. . 
2.2 u 1.9 u _- . 
ia u 3.8 U - . 
4.4 ii 

_ 
3.8 U - _ .- 

4.4 u 3.8 U -- 
4.4 u 3.8 U 

.. 
_ - . 

4.2 u 3.8 U -- . 
2.2 li 1.9 tJ -._ .- 
63 D 6” j. 
2.2 u 1.9 u - -- __ .- -. --- 
2.2 u 0.05 J . 
ZZiJ 

.-. 
19 u _. 

220 u I is0 ii _. 
_-.- 
2.7 U 2.2 ii _- . -- -. 
3.3 u 2.7~u -.... - 
1.5 J ii .i -- 
ll,? iS,.i 

L 

Appendix C-5, Table C-5.1 
Summary of Soil Analytical Results 

Operable Unit 3 

Naval Training Center, Orlando 
Orlando, FL 

09SO1600 09s01700 
874838 

11 -Now97 .~ 
3.4 u . 

0.22 J 
ii u - _. 
1.8 U - 
1.8 U 

0.4j J ._ . 
34 u -. . 
70 u 
34 u -. 
34U _- 
34 u _- 
34 u .__ -. 
34 u 
1.8 U _-.-. 
1.8 U 

b.ii j 
-iii ii 
iii j - - _- 
3.4 u _ _ . . 
3.4 u _-._- 
3.4 u _-._.. 
3.4 u .._-.- 
1.8 U . -- -. 

0.24 J 
‘i.6 ii 
i.8 U 

- 8;41i39 
11 -N&-97 

% J 
6.5 ..i 
ii J 
ii li 
i.6 iJ 
ij 
36 iJ .- . 
73 u - -. 
36 U 
36 U _. 
36 U 
36 U -- -. 
36 U 

0.2i j 
1.8 U 
iii j 
1.8 U .~.. ._ _ 

75 -- .- 
3.6 U 
5.6 u 

09SO1800 --_--~- 
874840 _ -. -- 

11 -Nov-97 
3.4 iJ 

0.79 J 
ii.4 .i - .~ 
1.8 u _ - 
1.8 U _. 
1.8 U _- . 
34 u 
70 u 
34 u _. 
34 u 
34U - - 
34U . -- _. 
34U - _. 
i.8U _. ~~.._ - .- 
1.8 U _. .--- - 

0.57 J . --- 
1.8 U 
3.4 u _ ~_ . 
3.4 u 

0.61 J __. ~_.- -. 
3.4 u .__ - -.-. - -- 
3.4 u ~.- ._._ ~-.- -- 
1.8 U -... _ - -- 
1.8 U 

- i.SU 
1.8 U _ _ -... _ _ 
18 U . . - 

180 U 

2.1 u 
2.6 U ..__ - .- 
3.5 J __. .-.- - 

8J 

09s018000 ------ 
874841 _ -~-.- 

i I -Nov-97 
i.2 J 
.3.5 ii _ - __ 
3.5 u -.- . . 
1.8 U ---- 
1.8 U ~.._. 

0.13 J 
35 u .-_ .-. 
71 u ..- .- 
35 u --.- 
35 u -- .- 
35 u _ --._- 
35 u .~_- _- 
35 u _ - -- 
1.8 U 

- i.2ii-i ---~- 
0.54 J _ . - - 

1.8 U -- - --- 
3.5 u ._ . .._ - -_ 
3.5 u ., .--- -- 

0.08 J 
3.5 u 
3.5 u 
0.1 J ---- 
1.8 U _ - -- 
1.8 U -- .- 
1.8 U -- _- 
i8 U . ._- _. 

180 U 

2.1 u - - . 
2.6 U 
6.8 J _- 
10 J 

09s01900 ------- 
874842 _ _.-_- .-..-- 

11 -Nov-97 - _. 
3.4 u _ - __ 
3.4 u ---~. 

0.43 J 
i.S ii . ..- - -- 
I.8 U _ - . . 
1.8 U .__ -- 
34 u -_-.. 
70 u . . _- . 
34 u 
34U 
34 u 
34 u _ _ ._ _ 
34U ..- _-_.~ 
1.8 U _.-. . _ - -. 
1.8 U __ -.---~-- -. 

0.28 J ._. .-- -. 
1.8 U __ ~.-...--- . . 
3.4 u _ .._-_. 
3.4 u _.. . ..---. 
3.4 u _. .~-.---_. 
3.4 u 
3.4 u _,. ..-- _- 
1.8 U 

- i.aii - . 
1.8 U. ._.. 
1.8 U _- . 
18 U _._- 

180 U 

16.5 id 
l?I UJ ..- 
26 UJ _ _ . _ 

130 UJ 

09s02000 __- _-. 
874843 ..__ -_----- 

11 -Now97 .__ -- - . 
3.5 u . -__-- .-. 
3.5 u ^ ~.. .-- -- 
3.5 u .._ ~.-_- . . 
1.8 U _.._ .~. .._ - . - 
1.6 U 
1.2 J _- .- 
35 u . . . _- -.. 
72 U 
35 u .._ -.-- -- 
35 u __ .__- . 
35 u . . _..- --. 
35 u -.-.- -- .I. 
35 u 
i.5 ii _.. .- -.- -- 
1.8 U -. .- - -. 
3.5 J _ .- .- 
1.8 U . _._ _- _ 
3.5 u .~ _ -- .- 
3.5 u _.~ ._.. --- .-- 
3.5 u ._. .._. - - - - 
3.5 u . _. ---- 
3.5 u _.. 

-i.S ii 
1.8 U 
1.8 U 
i.L U _- -- 
18 U ._~ . 

180 U 

5.3 u 
ii.7 u 
24 J 
13 J 

09502100 --._--- - 
874844 -- __--- 

1 I -Nov-97 -- .-- _. 
3.5 u 

2J 
S.i .~..-- -- 
1.8 U . _-_- . . 
1.8 U _ _~. . . 
27 D .- -- . . 
35 u .~ .-_.. 
71 u 
35 u ..__ . . 
35 u ._- 
35 u ~...--. 
35 u .-_ . 
35 u ..-.- . 
1.8 U 
1.8 U .~ .-- . 
3.5 u ., __.. 
1.8 U - - .- 
3.5 u - - 
3.5 u 

0.3 j 
0.33 J _- . . 

3.5 u 
i.6 ii 
ii 
i.S if 

i 
iS u ..~. ~. 

180 U 

09802200 
874845 -.- -. -~- 

11 -No+97 
-3.4 ii _ -- 

20 
ii - -_ 
1.8 U 

- ii ii 
ilc 
34 u 
69 ti _. . . 
34 u .~_ . 
34U ..- ._ 
34 u _. 
34 u . _. 
34 u _ - 
I.&U .-.. 
1.6 u _ _ ._ _. 
3.4 u - .- 
1.8 U 
i.i j - _ .- 
3.4 u - - . 
3.4 u _ - .- 
3.4 u 
3.4 ii 
1.8 U 
i.6 V 
1.8 U 
i.i j 
1s iJ 

iS0 U 

i.i U 2.; u 
2.6 li 2.6 U 
5.3 u 21 
is li i6 U 
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ldentifter 09s01400 
Lab ID a74036 

! Sampling Date 
I 

1 l-@‘I97 
Daiapon- 33 u 
_ _._ _ . 
Oicamba I 3.3 ti 

DichlorOprop i _.. i4 b 

Dinoseb 7.4 u 
_ __. 
MCPA 7800 u 

77000 DJ 

I 

I 

I 

MCPP 
ir%garrics, mglkg 
Aiuminum 
- ..- 
Antrmony _ ~.. 
Arsenic 
GriGm 
-- -. -7 
Berylkum 
p-;i&~ 
Eaicium 
_..__ .--. 
Chromium __-- 
Cobalt 
Copper _--- .- 
Iron 
Lead _._. 
Magnesium ___..-_ --. 
Manganese ______- . ..~ 
Mercury cc,_-_-._ 
Nickel _.____ ;‘_--- - 
Potassium 
--I;--.---- 
Sefenlum ~_ _ .-. . ..- 
SiiGG 
Sodium 
Th;llium - -1 
ji&r&m __. .- 
Zinc 
&Gwai Chemistry, m@b _ ___. _.- .- _ .-. 
i&i Oxide --& ZTr--anic Ca&of) 

t 9 

342 j 
0.G li 

1.5 u 
3.2 U 

0.03 u .-- 
0.08 u .._.~ -. 
1230 u 

i.5 .i 
0.18 u 

3.i u 
226 J 
15.5 j ._- .- 

72 U 
12.1 J __ -- 
0.1 J _ -.--- 

0.34 u 
24.7 ii 

. Ii ii 
. 05 u ___~.. 

165 U . -.-- 
.l:B u 
0.86 iJ _ - .- 

5.9 u 

-I 
I 

Appendix C-5, Table C-5.1 
Summary of Soil Analytical Results 

Operable Unit 3 

Naval Training Center, Orlando 
Orlando, FL 

09s01500 o9501600 09s01700 09soi 800 ~-- .- _ .- 874837 874838 874839 074040 

i i -Now97 1 i -No+97 11 &JOG97 j j&&j 
_ -. 

iiu ’ 26 U 27 U 26 U 

2.7 u 2.6 U iiv 2.6 -.y: U 

a.8 u 8.3 iJ 9 u 17 u . _. . 
a.7 J 5.2 u 5.4 u 5.2 U . .- 

9660 ir 
I 

2500 u 4800 u 5500 u 

62000 J 7600 ti 9200 u 3iO u 

\ 250 J 
0.65 u 

i.3 u 
3.e ti - 

0.03 u 
0.07 u _~. -- 
651 u _-- 
0.65 U 
0.16 U _ ~. 

1.7 u ~... 
132 J 
5.9 J 

49.6 U 
5.7 u 

- iii% j _-- -- 
0.29 u 
48.4 u 
0.99 u .__ -.-.-- - 
0.18 u 

-’ 193 u __ . j.i ii 

-~ &ii u 
5.6 U 

--- 
NA ._-- 
NA 

45.3 .i 
Ii58 iJ 

1.2 u 
1.2 u 

0.62 iJ ,. ..- 
0.06 U .- _ 
151 u _-- - 

0.41 u _ ._ .- 
0.14 u 
o.ss u _ ~_ 
33.6 u _..- - 
0.79 J 

214 j 33.4 J _.. .- . . . .~ 
0.62 U 0.6 U _ _ .- 

i5iJ 1.2 u ..- 7 
--- 

_ : .- 
4.7 J t12 u 

0.63 u 0.02 u 
0.09 u 0.06 U .- .- _-- 
416 U 122 u 
2j.i j ~- 0.42U - -- ._ ._ .~ 
0.15’u 0.14 u 

5.5 u- - ‘- 
_ _ -_ .- 

.__ _. 0.69 9 

197 J .____ 25.6 U _ _ 
6.8 J 0.91 j .__ ._ --- -- 

15.3 u 43.2 U 17.1 u _ - ..- . . .._- .- 
0.53 u 1.4u . ._--.- I -i:zy 
0.05 id 0.13 J 0.05 J ..--_- 

.. @g g;: 0.39 u 
-_-__ 6.--T ii 

12.7 U 33.5 ii‘ 
__ -_. ~i6.s u 

.... __ __ _..-..-- - .- 
- 0.67 u 0.94 u 0.91 u 

- - -- 
__. _.. _.. -. _ _- _- _--- 

0.16 U 60.1 0.16 U _ ._ _ _ - _ ._... _-- .-. 
164 u ii’rii . 246U. _._ ...iii - __~ . 

0.99 u 1.1 u ..__ ._ . .- -- -. 
0.G ii 0.15 u 

-. __- 
0.67 u 

.0,32_ u _. .__ -‘-6,48 ii 
._ 11.5 !! .._.. -. .._ 

09s01800D __ - _ _ _ _ _ 
874841 _ . ..-. - 

11 -Nov-97 _.._ _.._ ..--.- --- - 
-_~ 

-~-r. - 
-_._ ‘-- 26 U 130 UJ 27 U 26 U .- ._~ .-.- -.- ..- .__~_ .-- . ..- 
2.6 U 13 !J? : 4.4 __ v -_. 2.6 U 

- .- 
8.5 u 42 UJ .-. !! U 

-. u .ii.ti 
_---- -- _ ._ . 

5.3 u 26 UJ 5.4 u 5.3 u -.--- .- .__.__ . - .- - . _... 
4500 u 21000 UJ 12000 .~ __- u 8500 U ---~-. -. _ __. _ -. . u 17000 u 21000 UJ -6100 u 20000 

_-- ___ _- -. --- 
NA NA NA NA _.- _. - _.- ._ _ -. 
NA NA NA NA 

i 

09802200 
a74045 

j j $jo;jji 

26 U - -- 
2.6 U _ -. 
0.2 u _ _ -- 
5.2 U _ ._ 

7000 u 
30000 u 

2% j 
ii.6 ii _ - . . 
1.2 u 
6.i j 

ii&i ii --- - 
0.12 J 
723 U 
i.6 j .- -- 

0.14 u 
-. 5.2 ii 

285 J 
~45.2 5 
61.5 u 
ii.2 j 
iii:, j .- -. 
0.45 u 
29.3 u _. -. -- 
0.91 u _._- 
0.69 J _-- -- 
227 u 

iti 
03s ii 

27 ii 

NA 
NA 

Pep? 

crus-i 
--cm% i $ 
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i .i-Dichloroi;enzene 
2$-oxybis( 1 Zhkropropane) 
2,4,!GTrichiorophenoi 
2,4.&TrkzhlorophenoI 
2,4&ichlorophenol 
i,Cbim&hylph&ol 
~,@nitrophenol ._ . -.__. . .~. 
2.4-Dinitrotoluene ._ 
2 6-f%nit&klui?he -‘- _... . . -. - 
P-Chloronaphth&ene ___ -..--.. 
2-Chlorophenol . __-.- -_-.- 
2-Methylnaphthakna _ _..... -.----- . 
2-Methylphenol _ _.--__- 
P-Nitroaniline 

_ - -;.: .-...- 
4.6-Dtnttro-2-meihylphenol ~. - .- .--- -. - --- 
4-Bromophenyl-phenylether _ _.._.._._ -.._ ..- 
4-Chloro-3-methylphenol 
&Chloroaniline _ .___. -. - . . .-- 
4.Chlorophenyl-phenyleihir _ ._ _. _ ._. __.-. .- 
4-Methylphenol _ -:..-.;--. 
4-Nttroadine 
4-Nitrophenol _--_._ -.~. 
kkaphthene _-_.- -_.. - -.-- 
Acenaphthylene _-_..---. . ..- -- 
Anthracene ______ -.-._---._ --- --. ~.--- 
Benzo(a)anthracene 

09802300 
875100 

14-Nov.9j 

-I- 

3eO UJ 
360 u 
380 u 
380 u 
38b u 
950 u 
380 U 
30 u 
is0 u 
950 UJ -_~ 
380 U 
se0 iJ 
380 u 
380 U 
380 U 
380 U --- _ 
950 u _~.. 
380 U _-- 
380 U 
956 iJJ 
950 u 
380 U ._ 
380 U 
380 tiJ 
380 U .-- 
380 U .--.. _. 
950 UJ __- _. 
950 u 
380 U 
380 U --- _- 
380 U 
380 U 

09502400 
87jlOl 

li-Nov-97 

T 

380 tiJ 
380 tiJ --. . 
380 UJ 
380 tiJ 
380 UJ 
9So tij 
386 UJ 
380 UJ 
380 UJ 
950 u.i 
38d i.jJ 
iI80 UJ 
380 UJ 
380 UJ __ 
380 UJ -.~- 
380 UJ --- 
950 UJ 
380 UJ 
380 UJ 
950 UJ 
950 uj 
380 UJ _.. 
380 UJ 
380 tiJ 
380 UJ .__-. 
380 UJ _ . 

_,. 950 UJ _ _ . 
950 UJ 
380 iA 
560 ki __. __-. _. 
380 UJ .^. .-- -. 
380,UJ 

Appendix C-5, Table C-5.1 
Summary of Soil Analytical Results 

Operable Unit 3 

Naval Training Center, Orlando 
Orlando, FL 

09802500 09302600 09802700 
87ilOj -- 875104 875102 

14-Now97 14.Now97 14-Nov-97 

iid UJ 390 u 
370 UJ 390 u . -- 
370 UJ 390 u 
sid tiJ -- - 390 u ---. -_- 
370 UJ 390 U --.. _. -- -- . . 
930 UJ 980 U 
ji0 ilJ 

--_..- 
390 u 

ii0 tij 
._-- .- 
390 u 

370 UJ 390 u 
930 iij 

_-.. 
980 U 

S-i uj 
.--- . 
390 u 

370 UJ 390 u -__.. --.- _. 
370 UJ 390 U _..- __ 
370 UJ 390 U _ _. . __- . 
370 UJ 390 u ___ .~ _..-.- - _ 
370 UJ 390 u ._-_ _. _ . . . . --- -. 
930 UJ 980 U _.~_ _._ -.-. -- 
370 UJ 390 u __-. _._ .-- -- 
370 UJ 390 u _ _. _ _ _ . ---_ . 
930 UJ 980 U 
i-&i iij .- 

-._._ . 
980 U __ _ . _ _ _.. _ . 

370 UJ 390 u -_ _. ~. ---. . 
370 UJ 390 u .._ -- 
370 UJ 390 u _.__ ~. ..- __-._._ ._ 
370 UJ 390 u ___..._ _- .--. -- 
370 UJ 390 u .__ ___. _ -.-.---- . 
930 UJ 980 U _-- _. . . . _... -_- ._ 
930 UJ 980 U __-. _ ._-- -. 
370 UJ 390 u 

420 iA 
420 UJ --._ _. 
420 UJ 
420 UJ 
420 UJ 

1100 UJ 
4id U.i 
iid tij _... 
420 UJ _ . 

1100 UJ 
420 UJ 
420 iiJ _ ._ 
420 UJ 
420 UJ 
420 UJ _._ 
420 UJ 

1100 UJ 
420 UJ ~_._ _.. 
420 UJ 

1100 UJ 
ildd iJJ . ..- _. 
420 UJ _ _.- ..-. 
420 UJ 
ii!d iiJ - ---~.. 
420 UJ _-- . . 
420 UJ 

1100 UJ .__ . . . 
1100 UJ -_._ . . . 
420 UJ -_- . . 
420 UJ 

_... __~ 
370 U NA __ _ . __- 
370 u NA _-.- _- ~. -. --- 
370 u NA --- _. .._ 
370 u NA . . _.. _. --- 
370 u NA ~. ___ _ _ .-~ .-. - -- . 
930 u NA .._- _. -.- 
370 u NA ._..- ._ 
370 u I%% did ii. .~ ijii 
-__ -_ --- 
930 u NA --- -- ___ 
370 u NA ---. .- 
370 u ti& _. ._-_-. ._ ~. .._- ..- 
370 u NA . _.___. __ . --- 
370 u NA 
370 u NA . --_ -- -.-- __-.. 
370 u NA --- .- -- -..--- 
930 u NA ._ _-- 
370 u NA ._ _.- . 
370 u NA .--- .-. 
930 U NA --- .- 
930 U NA -_- ._ _- 
370 u NA .-_- ._ 
370 u 6&i .~ -__ _. . --- 
370 u NA _ -- _ - - --.- --- 
370 u NA _-- _- .-- -.--- 
370 u NA _- _ - . _~_ 
930 u NA --- _. _._ 
930 u NA --- .- 
370 u NA --.- _ 
370 u .-- NA __- . 
370 u k$ _-- _. 
370 u NA 

09802901 D 09s03001 ---_-- _-_--- . 
002333 882329 

lo-Feb-98 lo-Feb-98 

NA 
NA ._ -_. _- 
NA 
NA ~._. _-- 
NA 
NA _ - 
NA 
NA 
NA 
NA __ 
NA __- 
NA 
NA 
NA -. - - 
NA 
NA _. _. -. .- 
NA __ -. _. 

. !!A 
NA _.~ .._ _.- 
NA _ - - 
NA 
NA ._ _-- 
NA _ - 
NA 
NA _. 
NA 
NA 
NA 
NA 
NA 
NA ..- 
NA 

-._ . 
NA .-_ 
NA 
NA ._ -._ 
NA _ _ . _ 
NA ._ ~.- 
NA 
NA --- 
NA 
NA 
NA -_- 
NA -.- 
NA -.- 
NA ._ __-~ 
NA -_- 
NA _ 
!3 
NA _-- 
NA 
NA _-- 
NA _-- 
NA 
NA _.. 
NA 
FiA 
NA _.. 
NA ..- 
NA 
NA _.. 
NA 
i3A _.. 
NA ..- 
NA 

09s03101 
882330 _-_ ._- 

iO-Feb-98 

_-.- 
NA .._ - 
NA _.- 
NA 
NA 
NA 
NA 
NA 
i&i -.. 
NA 
NA 
NA 
$5 k,, 
NA ). 
Mi _.- 
NA 
id 
NA ._ 
NA ___ 
NA 
NA ..- 
NA 
NA 
NA 
NA 

-NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
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Appendix C-5, Table C-5.1 
Summary of Soil Analytical Results 

Operable Unit 3 

Naval Training Center, Orlando 
Orlando. FL 

I ldentifter Lab IDI ( 09802300 875100 : i 09802400 8751Ol / 09802500 875102 09SO2600 875103 / 14-tiov-9j 14Nov-97 
3701UJ 380 

/ 14-Nov-97 
Benzo($pyrene 

Sampling Datei 14-Nov.97 
u ] 380 UJ 

Bento(b)ftuoranthene 
1 

380 UJ 
Bento(g,h,t)pe$ene 1 380 UJ 
Benzo(k)fkrorenthene 380 UJ 
bis(i-Chioroethoxy)methane 380 UJ 
bis(%Chloroethyl)ether 380 UJ 
bis(2-Ethylhexyl)phthalate 1 
Butylbenzylphthalate ! 

38OlU 
380 u 
380 UJ 
380 U 
380 u 
380 u 
380 u 
so u 
380 U --~ 
380 u _-. .- 
380 U -_. . 
380 U 
38d V 
3ar.i Li 
380 U .-- . 
380 U _-- 
380 u 
380 U -- -- 
380 U --- .- 
380 U .._-- .- 
380 U ..--- -- 
380 u .~--- .- 
950 UJ 
380 u .-- -- 
380 U -_ . 
380 u 

380 UJ 
380 UJ 
380 UJ 
380 UJ 
380 UJ 
380 UJ 
30 UJ 
380 iJJ 
30 UJ 
380 UJ 
fibi) UJ 
380 UJ _~~ 
380 UJ - - 
380 UJ __- 
380 UJ -_- 
380 UJ --. 
380 UJ 
380 UJ .._- - 
380 UJ 
380 UJ _--..--- .-. 
380 UJ -..-- .~. 
360 UJ --- . 
950 UJ - --- . 
380 UJ 
380 UJ ._. .-_ 
380 UJ 

Carbazole 
Chrysene 
Di-n-butylphthalate 
Di-n-octylphthalate . 
Dibeni(a,h)anihracene _ _ _. - 
Dibenzofuran _. ~... _.-- 
Diethylphthalate __.. .-- . . . 
Dimethylphthalate 

I 
Fluoranthene 
Ftuomne __..- 
tiexachloroben&e 

-----: Hexachlorobutadlene 
HexaciiTorocy~peniadiene __.__. -_- -.-- 
Hexachloroethane .____.___ -- .-.----. 
!@m~(l,23-~)wrene _.__ ..-_ 
I lsophorone 
i N1~~~~o-di-n-propyiamind - 
_. _-.-.. -.--- __-_.. - 
i N-Nitrosodiphenylamine (1) ___... -.I 
Nai 

__ --_ - - 
Naphthalena 
--; Tj$-&&$;& ._ ..- .-. 
Nrt/ww.w.w..w .__ ___. -- 
I Pentachlorophenol __.- __... ------- - 
Phenanthrene Phenanthrene ~~.-.-. ._.~ -. ~~.-.-. ._.~ -. 

IPhenol 
Pyrene _--____- .._ ._ - - - 
PesticfdeslPCBs, uglkg - 

I L 

420 UJ 
420 UJ 
420 UJ 
i20 UJ 
420 iA 
420 UJ 
420 UJ 
420 UJ 
420 UJ 
420 u.i 
420 UJ 
420 UJ 
k%i UJ __ -. 
420 UJ 
420 UJ .-- . 
420 UJ ._- . 
420 UJ _. . _. 
420 UJ __~. . 
420 UJ _ .- - - 
420 UJ __.. ~. 
420 UJ -_. . 
420 UJ -- --- 
420 UJ -..- . 
420 UJ .~ --- __. 
420 UJ 
420 UJ 
420 UJ ___ ..-_ 
420 UJ 

1100 UJ --_ ..- 
420 UJ -. _-- --- 
420 UJ _-- . ~- 
420 UJ ..-. ._- 

$0 U.i -. 
370 UJ 
jio UJ 
370 UJ 
370 ifj 
370 UJ 
370 UJ 
370 uj -_ 
370 u.i 
370 Uj 
Jid UJ 
370 tij _ _. . 
370 UJ __- 
370 UJ __ . 
370 UJ __~ 
370 UJ -_- . 
370 UJ 
370 UJ _-- --- 
370 UJ __- . . 
370 UJ ._--. ..- 
370 UJ _-- . 
370 UJ 
370 UJ __- .-_ 
370 UJ --- -- 
370 UJ -_- _- _ 
370 UJ _- .__ 
370 UJ _-..-- 
930 UJ 
370 UJ _. -- _. 
370 UJ --- - . 
370 UJ 

fJ*Y 
OU3-2. 
-.-am 

09802700 __--_- 
875104 

14-Nov-97 
390 u 

58 .i 
390 u 
60 J ._~. 

390 u 
j90 U 
390 Li 
39OU 
390 il -_-. 
390 u .__.~ 
390 u _ . 
390 u 
390 u _-- 
390 u --_ . 
390 u ..-.- 
390 u ._. _-.. 

30 J --- 
390 u ._-- ~. 
390 u ----- 
390 u ..-- .- 
390 u - -- . 
390 u -__. .- 
390 u ..---.. 
390 u .__- ..- .--. --. 
390 u _..._ --- -. 
390 u __.--- --- 
390 u 
390 u . -.-- .- 
980 u ._- --- .- 
390 u ..__ -.----. -- 
390 u _ _. -. 

40 J 

T- 
09802800 09so2901 ,.~ ~..----- 

875069 882332 
;4-Nov-97 

___--_- 
1 O-Feb-98 __~. ._ --- 

370 u NA ___ __ .~ -.- 
370 u NA __~ -. 
370 u 
376 ii 

” 
NA _ . . 

370 u NQj _. 
370 u NA ._ 
370 u NA ._. 
370 u NA 
370 u NA .__ _. --- 
370 u NA --- .- 
370 u i-g -_- .- -. 
370 u NA --.. . . 
370 u NA __._ _ ~.. _-- ~.. 
370 u NA ___ __ -~- 
370 u NA ___ _. . --- - 
370 u NA _-- _. --.. -_- 
370 u NA __- ___ ..~.. -_-~ 
370 u NA -__ . _.- 
370 u NA 
370 u NA ___ .- . --- 
370 u NA -.__ _- -- 
370 u NA _ ^_ _. --- 
370 u NA _.- -. 
370 u ._-._ ~~. -/ !!A 
370 u NA __._ _ _ - _ 
370 u NA _ - . ..--- _. ___ -. 
370 U NA _ __- __ -- --- 
370 u NA -_.- 
930 u 1;; NA -._-_. 
370 u NA --_ 
370 u NA -. -- 
370 u NA 

09802901 D __-._-- 
882333 -_1-- _--- 

IO-Feb-98 
NA .- _-- 
NA 
NA -. _~ 
NA 
NA 
NA 
NA 
NA -.- 
NA ..- 
NA _._ 
NA -.- 
NA _ --- 
NA ..- -.- 
NA ._._~ ___ 
NA . . . . ~._- 
NA _. -.- ..- 
NA __- ..- 
NA 
NA ,. ..- 
NA 
NA 
NA 
NA _.~ 
NA _.- 
NA 
NA 
NA 
NA 
NA 
NA 
fjA _._ 
NA 

09s03001 ----~.- 
882329 _ _._--_~-- 

1 O-Feb-98 _ .-- 
NA ___- 
NA 
NA _ _.- 
NA _ 
NA _.- 
NA -.- 
NA -.- 
NA _-. 
NA __- 
NA .- 
NA _-- 
NA _~._. 
NA - _--. 
NA -_- 
NA 
6% -_- 
NA _.~ --- 
NA _-- 
NA . ..- 
NA -.- 
NA _.- 
NA _-_ 
NA 
NA .-. 
NA __ 
NA 
NA _. - 
NA 
NA 
i&i _. 
NA 
NA 

09s03101 _---- - 
882330 ._.~--- -- 

lo-Feb-98 -. 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA _ .- 
NA 
NA 
N A 

.NA 
NA . .- 
NA 
NA -.- 
NA 
NA 
NA 
N/i 
NA 
N/i 
NA 
tik 
NA 
NA 
NA 
NA 
NA 
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Page41 d44 
ou3~.xlsrs 
Q?msm 

ldentifie 
Lab II 

Sam&tg Date 
Semivolatile Organict, uglkg 
1,2.4-Trichlorobknti% 
1 .&%hlorobd%ene 

.. .-; 
I.3Dtchlorobenrene -.. ..- 
I ,4-Dichlorobenzen& 
2,2-&+&ii-Chloropropane) 

-.-; 
2.4,5-Tnchlorophenol 
2.4,6-irichio;ophenoI 
2,4-dichlorophknol ~. . 
i,CDimethylphenoi 
2,4-Dinitrophenol _ _ _ _ _ - 
!A-Dinitrotoluene 

‘: ; .. 2,6-Dnttrotoluene _.. ~._. 
%Chloronaphthalene - -^- ._..- -. -. -- 
P-Chlorophenol - _ . 
%Methylnaphthalene P-Meir;yjpj;enoi 

2-Nitroaniline 
%kJitrophenol - _ _..~ . - 
3.3’-Dichlorobenribine 3-Nitroan/i/ne ~- -~ 

_ __ .__ ~~.. 
4,&Dinitro-2-melhylphenol _ _.____ -._-... -- _----- .-- 
4-Bromophenyl-phenylether 
4-Chloro-3-methylphenol i-dr;loroaniiine- ..---- ---. 
_ -. _.__ ------_ -- ..--- -. ~. 
4-Chlorophenyl-phenylether _ ___- _. ._-~ -.._ -..- 
4-Methylphenol _ _ .-- .__. .- 
4-Nitroaniline 
4.Nitroohenot 

_.__ __.. -.-. ._.- ~-..- 
Benzo(a)anthracene 

r j i T 

i 

09803201 09so3202 
eszjis 682693 

1 0-ieid i j-Feb-98 

NA 
FJA 
NA 
tiA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
tiA --- 
NA ..- 
NA 

lNA 
NA 
NA _-- 
NA 
NA 
NA ._- 
NA _.- -. 
NA -_- .- 
NA - ._- .- 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
i-hi ._. 
NA 
NA 
tii\ 
NA 
NA 
NA ..- 
NA 
NA 
NA 
NA .._.. 
NA 
NA ~-_ __- 
NA .- _.- 
NA ---_: _-- 
NA _-.-. _.- -. 
NA 
Gi 
NA 
NA 

Appendix C-5, Table C-5.1 
Summary of Soil Analytical Results 

Operable Unit 3 

N.aval Training Center, Orlando 
Orlando, FL 

L 

09803301 
882347 ..-- ..- 

1 O-Feb-98 

N A 
N A 
NA 
N A 
NA 
N A 
NA _.- 
NA _. 
NA 
NA 
NA _.- . 
NA 
NA 
NA 
NA 
NA __- 
NA 
NA 
wi -. ___ 
NA 
NA 
NA 
NA _-- --. 
NA ~- -._..._. - .-- 
NA 
NA _-. ..- 
NA 
NA __- -.. 
NA 
NA 

09503302 
882689 

i j-Feb-98 

NA 
NA 
NA 
NA 
NA 
NA 
fjA 
NA 
NA 
NA 
NA 
NA _.- _ 
NA _._ 
NA _.- 
NA _ 
NA 
NA . ._ 
NA ___ 
NA --- 
NA _. -. _ 
NA 
NA 
NA 
NA 
NA 
NA _._ 
NA ..- 
NA 
NA 
NA 
NA 
NA 

NA 
NA 

; N A 
NA 
NA 
NA .__ 
NA _.- 
NA _.- 
NA _.. 
NA _ __ 
NA 
NA 
NA _ . ___ .- 
NA ~.. _ __ _. 
NA . ..__- 
NA 
NA ..-. 
NA __- 
NA ,. .~... --. 
NA 
NA .._ __- 
NA _.- 
NA __.._ _.- 
NA 
NA 
NA 
NA 
NA 
NA _.- 
NA _.- 
NA -__ 
NA 

..- 

L 

09s03401 09so3501 -_----- _ ---.- 
882331 082334 

1 O-Feb-98 lo-Feb-98 

NA 
N/\ _._ 
!!A 
NA 
NA 
NA 
NA 
NA 
NA -._ 
NA 
NA 
NA 
NA _-. -.- . 
NA 
NA __- ._.. 
NA --_- 
NA 
NA _.- 
NA 
NA _ _ 
NA .__- 
NA -.- 
NA 
NA -_- 
NA ..- -_-. 
NA __- 
NA 
NA 
NA 
idA 
idA 
NA 

09803601 __-_--..-- 
882318 _..-- --.. -- 

i O-Feb-98 

-__ 
NA __- 
NA -_- 
NA ..- 
NA 

,- hA 
ihi ..- 
NA .._ 
NA _ . -. 
NA _.. 
NA _-- 
NA 
NA _-._.- 
NA ., _.- 
NA -. . . _. - 
NA _. --- 
NA 
NA 
NA .._ 
NA .._ 
NA _-- 
NA _. 
NA _.. 
NA -._ 
NA _.- 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
tik 
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Identifier 
Lab It 

Sampling Dab .-. 
4,4’-000 -.-.. 
4,4’-ODE _-_ 
4,4’-DOT 
Aldrkr 
alpha-BHC ~.__. 
alpha-Chlordane ~. _. 
Arocior-1016 
Aroclor-122i 
Arocior-1232 
Arocior-i 242 
Arocior-1248 
Arocior-1254 
Aroclor-1260 
beia-&Ii2 
deita-BHC 
Dieidrin _._.- 
Endosulfan I .-_ 
Endosulfan II 
Endosulfan sulfate _~.__._ 
Endrin 
En&in aidehvde 
__ .- .-- ..I 

Endrin ketone ._ -. ._ 
$amma-BHC (Lindane) ___-- .-- -...___- --- 
gamma-Chlordane ______.__. - .._.. ~. -... - 
Heptachlor 

I 

--zm----.--I .~-..--~ __.. -~ ._ 
Methoxychlor _.----.-- .- 
Tnrsnhona 

~l:?T~z-z - ..- .- -.- .- ~--.-- -- 
Chlorinated Herbicides, uglko 

Appendix C-5, Table C-5.1 

Summary of Soil Analytical Results 

Operable Unit 3 

Naval Training Center, Orlando 
Orlando, FL 

09503201 
882328 

1 O-Feb-98 
Iti J 
18 

9.i j 
2.5 u 
z.5 u _. 
110 D 
49 Li 

lb;0 u 
49 u 
49 u . . . 
49 u 
49 u 
49 u 
2.5 iJ 
2.5 U 
4.9 u 
2.5 ti 
4.9 u . 
4.9 u 
4.5 .i 
4,s iJ 
is u 
ig ” 
91 D 

0.12 J --...~. 
2.5 U -. -- . . 
25 u -_- _- 

250 u 

NA _.- 
NA _._ 
NA _- 
ml 

-. 

09803202 
8ti269i - ._ 

13-Feb-98 
NA 
NA 
id 
NA 
NA 
NA 
Iii 
NA 
NA 
NA 
NA 
NA ..- 
NA 
NA _. 
NA 
NA 
NA 
iiA 
NA _-- 
NA 
NA 
NA 
NA __-. 
NA _ . . . 
NA -- _ -- . . 
NA .._.~ . . .--.~- 
NA 
NA 

. 

.._ 

L 

-_- 
NA _.- 
NA 
NA 

NAJ 

i 

09803301 
882347 .~ -._._.- 

1 O-Feb-98 _- 
10 u 
i7 J 

-“.’ J. 
5.3 u 
5.3 u _ -- 
130 0. -.. . 
100 u 
210 u _.... .- 
100 u ._-- 
100 u 
100 u 
100 u 
100 u - _. 
5.3 u --.. 
5.3 u 
i.i j . . . 
5.3 u ._ 
10 u 
IO u 
10 u .-- . . 
IO u 
10 u ..- - 

5.3 u ._ ..--- 
120 D 
5.3 u 
5.3 u 
53 u 

530 u .-. 
.._ -._ ..-. 

NA -- 
NA -_ . 
NA 

- - .-x: -- - 
i 

09503302 
882689 

i 3-Feb-98 
NA 
NA _.- 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
N/i 
NA 
NA 
NA 

.NA ,. 
NA ._. 
NA __- 
NA 
NA 
NA _.- 
NA -. - 
NA _. . 
NA 
NA 
NA 
NA ~. _ - 
NA 
NA _.- 
NA . 

_. ..- 
NA 
NA .-. .__- -. 
NA 
NA, 

09803401 -_-_-_ ._ 
862331 _- --- -- 

lo-Feb-98 _ _ ._ - 
340 J _- 
360 J .-- -. 
160 J 
46 U 
46 U __-- - 

2200 D ___. 
900 u __.~ . 

1800 U -. .- . 
900 u . .._ . 
900 u _- . . 
900 u ._.-_ _. 
900 u 
900 u 
46 U .--.-. 
46 U 
i4j . 
4s u -_- 
90 u --_. 
90 u 
54 j .--_. 
90 u .-- 
90 u -- ._ 
46 U _-_- -. 

2200 D ~. -- _. 
46 U ..,. ..-- 
29 J _. -_ -- -. 

460 U . ..~. --- . 
4600 U 

NA _. . . 
NA 
NA 
NA 

09303501 
882334 

IO-Feb-98 .- -- _- 
3.8 U 

0.99 J ~_ ._ -- _ 
0.88 J - . . 

2u - _. 
2u 

0.83 J -- 
38 U 
77 u 
38 U 
38 U 
38 U 
38 U 
38 U -~_ -. 
2u - -- 
2u _._- 

3.8 U --- 
2u - - -. 

3.6 U 
-5s ii .~ - _ _. 
3.8 U -_ . 
3.8 U 
3.6 u 

PU _ 
2u - . 
2u _. .-.. 
2u 

1.9 J .-.- 
200 u 

NA 
NA 
NA ..- 
NA 

_. 09803601 _---_- .-. 
882318 _-I-- 

IO-Feb-98 
3.6 U - - - 
12 _.- 
10 
i.S ii 
1.9 u 

0.43 J .-- __ 
36 U -. 
74 u ..- 
36 U -- . 
36 U -- . 
36 U _ _- . 
36 U 
36 U 
1.9 u ~. _-.. 
1.9 u . ---. - 

0.15 J 
1.9 u -_.. 
3.6 U 
3.6 U 
3.6 U -- -. 
3.6 U 
ii.6 Li 
i.6 Li .~ _._ 

0.17 J 
i.3 U . . -- 

0.48 J 
is u .-.. . 

190 u 

_. 
NA 
NA 
NA _.. 
NA - 
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ldentifiei 
Lab I(: 

Sampling Date 
Dalapdn 
dicamk 
Dichloroprop 
Dinos& 
ticI% 
MCPP 
horganics, mglkg 
Aluminum 
Antimony 
Arsenic 
Barium 

I keryiiium 
Cadmium 
C&ium 
Chromium 
iZobalt 
Cop+ 
iron 

09803201 
882328 

1 O-Feb-98 

Lead 
Magkium _-_. .-.._ 
Manganese 
Mercury _ 
--77‘ -.- 
Nickel 
Potassium 
---~-T- -- ~. 
Selentum _ ..~. 
Silver 
----7.- 
Sodwm 
-----;--- - 
Thallwm vanadium 
-.--- 

NA 
NA 
NA 
NA 
Iii\ 
NA 

1170 
0.73 u 

2.9 J 
4.6 J 

0.14 u 
0.0s u _ 
2180 U 

2.i 
0.23 u 

ii .i 
70.7 .i 

5.i _ 
78.8 U 

5.i il 
0.06 u ~. -._ - 
0.44 J 
22.9 u ..-.- . 

1.1 u _ _--. .-.. 
0.21 u _-- .-- 
198 U .-- ._ 
1.2 u 
i.6 j 
6.5 iJ 

NA 

Appendix C-5, Table C-5.1 
Summary of Soil Analytical Results 

Operable Unit 3 

P 

_. 

Naval Training Center, Orlando 
Orlando, FL 

09803202 
882653 

i 3-ieb-98 
NA 
NA 
NA 
NA 
iUA 
NA 

NA 
NA 
NA 
NA 
NA 
NA .~. 
NA 
EjA 
NA 
NA 
NA 
NA 
NA 
NA -. 
NA 
NA _. .-- 
NA ~_ - -.- -- 
NA 
NA 

NA __- 
NA 
NA __- 
NA 

i3.B j ~.--.. - 
12600 

..- L 

09s03301 
882347 

i o$eb-$8 
NA 
NA 
tiA 
NA ..~ 
NA 
NA 

14300 
1.5 u 
5.9 j _ _ 

23.2 J 
0.66 .i _- -. 
0.19 u .~. -_ 

10500 u 
is 

a.5 ii 
6.T .i 
790 J -- 

16 __-_. 
637 U .-- -. 
10.6 U 
0.27 J _.---- 

4.5 J _ ~. --.- - 
95.4 u . .._-- - -.- 

5.5 J 
0.43 u 
417 u -_. -.- - - 
2.6 U .~ - -.- - 

10.1 J - . 
22.7 u . --- 

.._-- -. 
NA -._ -- -. 
NA 

_. 
_ 

09803302 
882689 - 

i 3-Feb-98 ..- 
NA _. 
NA _.- 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
ia 
NA 
N/i 
NA 
hii 
NA 
NA ..-. 
NA 
NA _-.. 
NA --- 
NA 
NA 

NA _- .-. 
NA _ _ _ . 
NA _,_ ..- --- -.- 
NA ____ -.,- 
NA . . ---- 
NA _-- 
NA 
NA 

ii30 4 __--__ 
12700 

09803401 __.--_-. 
882331 __ .-_--- 

lo-Feb-98 
NA _._ 
NA _ _- 
NA 
NA _.- 
NA 
NA 

2540 - - . . 
0.7 u ~._ . . 

0.86 u 
iS .i 

0.25 u 
0.08 U ---- _- 
5290 u 

4 _-.- 
0.22 u _-- 

54 -__ 
581 J 
l&f ;. 
223 U -. -. - -- 
14.5 u 
0.06 J 

1.1 J ..~ .-- -.. 
28 U -.- . . ..- -- 

1U . . _-~-- .- 
0.19 u __- .._---- -- 
169 U _. _ _ - 
1.2 u 
2.i .i 

63.4 J 

NA __- 
NA 

09so3501 _._ .-._- -. 
882334 .___ -._-.--_ 

IO-Feb-98 .~ _.--.~. 
NA 
NA 
NA _~- .~ 
NA -.. 
NA 
NA 

194 -.. .- 
0.56 U _-- 
0.69 U 

2.6 j 
0.12 u . - --.. 
0.07 u _--.- 
1690 U --- - 
0.58 J _. _- . . 
0.18 U -- -- 
0.68 u _-- - 
121 J .--. -- 
5.3 _..-.- 

88.7 U 
1.1 u .- .- 

0.06 u 
0.27 U _. . . 
is.1 u _ ._- 
0.81 U ___- -- 
0.16 U _ .^ ._._ - - - 
131 u --- -. 

0.94 u ..- - 
0.56 J 
0.77 u 

HA 
NA 

09803601 
882318 

IO-Feb-98 
NA 
NA .- -.- 
NA 
NA 
NA _.- 
NA 

_- _ 
301 --- .- 
0.52 U --- .- 
0.65 U 

i.T j _ _. ._ 
0.11 u -- . . 
0.06 U _._---. 

120000 -.~ 
3.6 _ - . 

0.17 u 
i3.i -_. 
284 J 

3 --_ 
735 u ----- 
13.9 u 
0.05 u _.-- 
0.83 J 
3F.i ij 
0.75 u 
0.15 u _.. 
201 u ..-- 
0.88 u 

2.9 J 
1.7 u 

NA 
NA 
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Sample II . . 
Lab II _.. 

Sakpllng Dat 
Semlvolatlle Organlcs, uglL 

- -.- - -~-.-.. _ . _ 
j ,~,&~~chlorobenrene _- __.. --.. 
! ,2-Dichlombenzene 
1 ,fDichlorobenzene 
i~,~ri@jit+&iireiiis _ _ 
,?,?‘-ox_y_bis(!yChlqropropane) 
2,4,5-Trichlorophenol 
k&6-Trichlorophenol 
‘i&Dichlorophkoi 
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Dibentofuran 
Diethylphthalate 
oime~ihaiaie 

I 
_____ L1-- 
Fluoranthene __._ -.-_~ 
Fluorene ..___ ~._... . . 
Hexachlorobenzene ___.__... --...~.T 
Hexachlorobutadrene 
Fiexachloro~i~ntadiene 
Hexachloroethane _.__ ~--.--.. - 
Indeno( 1,2,3cd)pyrene ;--?---- ._- _.- -- 
tsopnorone 
N~~m~ylamine --- ~. . 
t$@i&%?t$pXenyian%e (1) --_. 
Naphthalene - .-.-- - 

08GOO102 
873054 

22-o&97 
io IJ 
10 u 
id u 
ib u _- .- 
10 u 
io iJ 
io iJ 
10 U 
10 u 
i0 U 
10 u _. 
10 u 
1.0 u 
ld li 
i0 V - .- 
10 u 
10 u ._ 
10 u 
10 u ~~. . . 
10 UJ .-- _- 
10 u - .- 
10 u . .-.- 
10 u _. .- . 
10 u ___-_- .-.~~. 
10 u 
10 u 
25 ._ --- ..^... 
10 u 
25 UJ -- _^.. 
10 u 

-, 1ou 
10 u _ - - _- - 

08000202 
073055 

22-act-97 
10 U 
10 U 
i0 u 
10 u 
lo U 
10 u 
10 U 
io U 
10 u 
10 U 
la U 
i0 ti 
16 u 
io v . . . 
10 u .- _. 
10 u .- 
10 u - _. 
10 u ~.~ 
10 u 
i0 U.i 
10 u 
10 u _- _. 
10 u ~... .- .- 
10 u 
10 u _.- . . 
10 u 
10 u __. -- ..~. 
10 u ._ --.-. 
25 UJ ~.. --..~ 
10 u .- 
10 u 
10 u ..~ --- .~- .- 

- 
08G00302 

873056 
2%Get-97 . 

10 UJ 
io iij .~. ._. 
10 UJ 
10 UJ 
10 UJ _- -. 
IO UJ .._ 
10 UJ 
10 UJ 
10 UJ 
id Uj 
10 UJ 
io UJ -. . . 
10 UJ 
10 UJ 
10 UJ 
10 UJ 
10 UJ -._ _.. 
10 UJ .- _.. 
10 UJ 
10 UJ ~-- _.. 
10 UJ 
10 UJ _.-._- _-. 
10 UJ . . .-...-- --. 
10 UJ 
10 UJ ..~ -- -- 
10 UJ -... ~._-._-. 
10 UJ .-.-- -- ..- 
10 UJ 
25 UJ 
10 UJ ._. . 
10 u -- .__.. 
10 UJ _ __-. 

08600402 
ii3OS4 

i&i&+97 
10 UJ _- . . 
10 UJ 
10 UJ 
10 UJ 
10 UJ 
id Uj .._ . 
10 UJ _. .~. 
10 UJ ..- 
10 UJ 
10 UJ 
10 UJ 
io iij 
10 UJ . 
10 UJ 
10 UJ _-. _.. 
10 UJ .- .-. 
10 UJ _- ._- 
10 UJ 
10 UJ 
10 UJ _- __- 
10 UJ -_. .-- 
10 UJ 

T 
08G00501 

873270 -~ -. -~. 
23-act-97 

10 UJ -._ ._. 
10 UJ 
10 UJ _- 
10 UJ 
10 UJ _- ..- 
10 UJ 
10 UJ ..-... 
10 UJ -. . 
10 UJ ..~ .-. 
10 UJ 
10 UJ 
10 UJ 
10 UJ .._ _- 
10 UJ ,. -- 
10 UJ _ ._ . _ 
10 UJ . _- .._ 
10 UJ .--_-- 
10 UJ 
10 UJ 
10 UJ .- .._- 
10 UJ 
10 UJ _- .~.-- --- 
10 UJ __-___ ._~ . 
10 UJ ..----- - --. 
10 UJ __--_ . 
10 UJ .~.._ - --. 
10 UJ _.~--- ---- 
10 UJ __-- _-- 
25 UJ .__ -..-- .-- 
10 UJ -._- .- 
10 u __._ -.__ _- . 
lo UJ ___~ .I 

08G00501 IJ 
873272 

23-act-97 
io W _- .._. 
10 UJ - .- -__ 
10 UJ --. .__ 
10 UJ ___ 
10 UJ 
10 UJ _. _-... 
10 UJ 
10 UJ .- .~. 
10 UJ 
10 UJ -_. . -- 
10 UJ 
10 UJ 
10 UJ . . .__ 
10 UJ ._- .-_. 
10 UJ 
10 UJ _- _-._. 
10 UJ __ - - 
10 UJ _- -.~. 
10 UJ ..-- _-_ 
10 UJ 
10 UJ 
10 UJ --_ . _-_. 
10 UJ 
10 UJ ..-__- __.- 
10 UJ 
10 UJ ._.. ---- ---. 
10 UJ 
10 UJ -- .-_ 
25 UJ 
10 UJ 
10 u ._- -- 
10 UJ 

08G00601 
873260 

23-act-97 .-- __.. 
11 UJ . ._ _-- 
11 UJ ..~ - -* .--. 
11 UJ 
11 UJ 
11 UJ 
11 UJ - .- _.. 
11 UJ 
11 UJ 
11 UJ ~... .- ._._ 
11 UJ 
11 UJ ..-_ . 
11 UJ .._- __ _.._ 
11 UJ 
11 UJ 
11 UJ ~.-~-._ __.. 
11 UJ 
11 UJ . -_ -.. _ _ -_ - 
11 UJ .- -_ -..- 
11 UJ 
11 UJ --...- - _ __ - 
11 UJ 
11 UJ ~~. _._ -- ._- 
11 UJ .-- __-_ 
11 UJ _ ~-.-_-..-_ 
.11 UJ 
11 UJ 
11 UJ _--_- .- - 
11 UJ _..-.. -- .--- 
27 UJ __ . 
11 UJ __ 
11 u 
ii Uj 

~. 

L 

08G00701 _----- 
873267 __ -~--. 

23-act-97 ._- _-~ 
10 u 
10 u 
10 u _- . 
10 u . -- _- 
10 u ,.- _- _- 
10 u ~_- __. 
10 u ..-_- _. 
10 u -._- . . 
10 u .._. - _ _.. 
10 u ^ _ _ ._ - - - 
10 UJ ..- .-- -. 
10 u ~.. __ _ _ _ 
10 UJ _~ ..__ . 
10 u ~. ~-_ -_ 
10 u -.. .- -- ^. 
10 u -- -- -- 
10 u 
10 u -- ..-- -- 
IO u ._ --- __- 
10 UJ 
10 UJ .~. ._- .- _. 
10 u -. _.- -_. 
10 UJ 
10 u .._. -. -- - 
10 u .__ -.-- .- 
10 u __._.--- 
10 U -. ..- ._-- . 
10 u .,- -- .-- 
25 UJ __ . _ _ 
10 u _.. . 
10 u ._ 
10 u 

08G00801 08G00801 D _~_ .~._ - _-..-- 
873069 673074 ___-..-- --- - - 

22-O&97 22-04-97 _-_-_ . . . -- -- 
__. 1o’u 10 u ._ _._ __ -.-.-. . -- -- 

10 u 10 u .._. ~~_- -. ---. . . 
10 u 10 u .- . . 
10 u 10 u -.--.. -... -. . . 
10 u 10 u _- -. 
10 u 10 u ._ -~~-- _- ---- 
10 u 10 u .- . 
10 u 10 u ..~ 
10 u 10 u _.__ ._..~~ -- -- 
10 u 10 u .-.-- ._..~ --- .- 
10 u 10 u ^ _ _ . . 
10 u 10 u -_. _ _ . _ .- .- 
10 u 10 u _ _ _ .- _. 
10 u 10 u ~. ~-- _. _.. __ 
10 u 16 u -. -- - .- . 
10 u 10 u .- .- 
10 u 10 u ._- _- _.. .- 
10 u 10 u .~. .- _- 
10 u 10 u _- .-- 
10 UJ 10 UJ _. _- __ _- 
10 u 10 u ~.._ _- . -.. -- 
10 u 10 u _.___ -.. -- -- 
10 u 10 u _- .* 
10 u 10 u .- 
10 u 10 u -- -. 
1ou 10 u -. .._ . . .._ 
1ou 10 u .._ .- ._ . . . 
1ou 10 u 
25 UJ 25 UJ _- 
10 u 10 u . . 
10 u 10 U 
10 u 10 U 

\ 
$ 

r ‘AFT 

) 



p 

4]4’-DOT 
----:- 
Aldnn _-.- - -.- 
alpha-BHC 
&ha-Ctiiordane 
Aroelor-1016 
Aroclor-1221 . _ _ - . - 
Aroclor-1232 __--_- - - 
Aroclor-1242 __-... ---- 
Aroclor-1248 ___ -- _.--.- 
Aroclor-1254 _._._____ -.. 
Aroclor-I 260 
b;;ta-BHC 
delta-BHC 
-T--.-:--- - Dieldnn _--. -- 
Endosulfan i 
Endosulfan It __._ -_ .- .- - -. 
Endosulfan sulfate ----.;.-- 
Endrln I i%jrifi &it%yde 
----.- _- . 
Endnn ketone _., - __ .- 
gamma-BHC (Lindane) _ _-.__. -_-. 
gamma-Chlordane ___-.__ -.-..-. -- 
Heptachlor _.~ ..~ __-- 
Hepfachlor epoxide ---~ - -.-- 
Methoxychlor __~I__-_~-._. .--.-- 
Toxaphene ____. ._.___.. - - -. --. 
Herbicides, uglL 

OBG00102 _ . .._ 
073054 _- ~.. - - 

22-O&97 
iii iJ 
0.1 u 

0.01 J - _-- . . 
0.05 u --- .- 
0.05 u 
0.05 u ._. 
0.95 u - 

1.9 u .~ ..- 
0.95 u 
0.95 li _.- 
0.95 u - -- 
0.95 u _. -- --.- 
0.95 u __ ..- 
0.05 u _-- -- 
0.05 u 

0.1 u 
6.65 u 

iii 9 
0.1 u 

b.bl j _ .- 
0.1 u - _ .- 
0.1 u 

0.05 u _-- . 
0.05 u _- -- 
0.05 u .- _ _-. ._- 
0.05 u _- ---1. 
0.48 u .-~-- - _- 

4.0 u ^. -~..--~ 

i 

0.05 u -_ .- 
0.5 u 

08GOO202 
873055 . _. - - 

22-act-97 
0.i iJ 
0.4 u 
0.1 u ~._ 

0.05 u 
6.05 iJ 
Oil5 u 
0.96 u 

1.6 ti 
il.96 li 
0.96 U __ -_ .- 
0.96 U _ -- 
0.96 U 
0.96 U _ - 
0.05 u 
0.05 u __ _. 

0.1 u _--- . 
0.05 u __ . 

0.1 u 
6.61 J 

iii ii _ 
0.1 u _ . 
0.1 u 

iiils ii 
0.05 u 
0.05 u ~.. ~._ -- _ 
0.05 u .__ - -- -- 
0.40 u 

4.8 u 

0.5 u ._ ._- -- 
0.5 u 

Appendix C-5, Table C-5.2 

Summary of Groundwater Analytical Results 

Operable Unit 3 

Naval Training Center, Orlando 
Orlando, FL 

1 

08600302 _---.- 
873056 .._.. ~.- --. 

22-act-97 
6.i ti 
iii il 
6.i ii 

0.05 u --_ . . 
0.05 u .- 
0.05 u 
0.96 U 

1.9i.j _ -- 
0.96 u _ - -- 
0.96 u _ -- ---. 
0.96 U __ _ ~. 
0.96 u ~-- _. 
0.96 u 
0.05 u _.- _. 
0.05 u _ _. _ - 

0.1 u ~. _ _. 
0.05 u _ .,_. 

0.1 u - _ .- 
0.1 u 
0.1 u -_ . 
0.1 u -.- -. 
0.1 u -- ~. 

0.05 u - -- -- 
0.05 u -_-.-- 
0.05 u _-_-.---_- 
0.05 u _ -.-- -- 
0.48 U _- -- ---- 

4.0 u _...~_. .~.- 

0.5 u _..-- --.. 
0.5 u 
1.5 u _ -. .- -.---- 
0.6 J 

- 

.._ 

1 

08600402 _ _-..-. 
873064 __ _-. -. 

22-O&97 _ 
0.1 u 
0.1 u 
ii.1 u _.- _- 

0.05 u 
0.05 u _ ..- _ 
0.05 u 
iii35 iJ 

1.9 u . . _. 
0.95 u -.-- _- 
0.95 u .__- . 
0.95 u __-- -- 
0.95 u ._ _- -_ 
0.95 u ._.._ 
0.05 u - 
0.05 u 

0.1 u __~ - .-. 
0.05 u ---- 
0.1 u -.- --- 
0.1 u 
6.i ii 
0.1 u 
0.1 u --- -- 

0.05 u ._ _- -- 
0.05 u - -- -. 
0.05 u - __- --- 
0.05 u _ -_ -- ~--.- 
0.48 u __-- _-- 

4.0 u .~ .--. -- 
_ _---- 

0.5 u 
0.5 u 

0.02 J .--- ._ -. 
0.18jJ 

08G00501 ._----- 
873270 _--_- -- 

23-O&97 
0.1 u - _ -- 
0.1 u .~ _. ._ 
0.1 u _.. -- -. 

0.05 u _._-- -- . . 
0.05 u --- 
0.05 u . 

IU 
2u 
IU 
IU _ _- _- 
1U -. _ -- 
1u 

~-i iT _ __ . _. _ - 
0.05 u .- _.-. -. 
0.05 u 
0.1 u .~. --.-- 

0.05 u 
0.1 u -.-- -- 
0.1 u ---- 
0.1 u ._. ._- 
0.1 u . ..-_-_ 
0.1 u --- -. 

0.05 u --- - 
0.05 u 
0.05 u _----. -- 
0.05 u ___-- 

0.5 u 
5u .- . -.--.- 

_ -._- _. 
0.5 u .__--- -. 
0.5 u 
1.5 u __--- -- 
5.4 J 

08G00801 _ --- .~~ 
873069 .-_--.- 

22-O&97 
0.1 u .__. ~. ._ -~ -- - 
0.1 u .---- -- 
0.1 u 

0.05 u _..-.-- -- - 
0.05 u _.. .~ - -- - 
0.05 u -. -- -- -- 
0.96 U 

1.9 u 
..;I c:” ” 

0.96 U 
0.96 u . . . -- -- 
0.98 u 
0.96 U ----- 
0.05 u .._ -.- --- 
0.05 u __._. . 

0.1 u _..._-- -. 
0.05 u __ --.- 

0.1 u 
0.1 u _. . . 
0.1 u 
0.1 u 
iii ii _..-.. 

0.05 u --- .- 
0.05 u _ . . 
0.05 u 
0.05 u - .._. 
0.48 U _-..- 

4.8 u 

0.5 u 
0.5 u 

0.12 J ._ 
0.16 J 

OBGOOBOl C 
873074 __~_.._ - 

22-act-97 ..-. - _ -- - 
0.1 UJ _.._ _ _ .-- 
0.1 UJ . -. .-. 
0.1 UJ _ _ _- - 

0.05 UJ .._ ---... 
0.05 UJ 
0.05 UJ . . -. . 
0.95 UJ 

1.9 UJ -.- -- 
0.95 UJ ,_ _-- --- 
0.95 UJ _ _--.-- 
0.95 UJ __--_. 
0.95 UJ _~__ --. 
0.95 UJ .~ -- . . . 
0.05 UJ _-_ _.. 
0.05 UJ 

0.1 UJ . -_ _-_ 
0.05 UJ - _-. 

0.1 UJ 
ii.i tij _ _-. 
ii.1 UJ 
6.1 UJ 
01 UJ _. L- ..- 

0.05 UJ ..- . . . 
0.05 UJ -_ 
0.05 UJ .-- .-. 
0.05 UJ _- 
0.48 UJ 

4.8 LiJ 

il.5 ii 
6.5 iJ 

b.ii J 
o.ii j 

Page3dS 
OU31.XlS IO DRAFT 



Appendix C-5, Table C-5.2 
Summary of Groundwater Analytical Results 
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Dalapon 
Dicamba 
-.--..-- - -~ - Drchloroprop ‘.;-~--‘.- ~.. 
Drnoseb 
MCPA 
MCPP 
Inorganics, uglL 
Aiuminum 
Antimony 
Arsenic 
Barium 
Beryiiium -_ .-. -. -. 
Cadmium _ __.- -._ 
Calcium ~~~~~~um 

Cobalt -.--. ._. 
Copper 
Iron __-._ 
Lead 
---~---Y- 
Msgnesrum _._-_-.-_-. 
Manganese __--~ ..--. 
Mercury 
Nickel 

ID 
ID 
It9 

A 

c-. _. 
Potassium 
---7. -- 
Selemum -- .------ 
Silver Sodom. -- -- -. 

----;-- - - Thaitrum Vanadi;m’--~ - 

Zinc 
is&ii Chemii~, rng/L -- -7---- ~--.-- Total Organrc Carbon ._-..-____ ----- 
Total Suspended Solrds 

08G00102 
873054 

22-&i-97 - _. 
6U 

0.5 u - . 
2u - . 

1.5 u _ _-. 
140 u 
790 J 

57.2 u 
3.7 J 
133 

19 J 
0.1 U - .~ 
0.3 u 

101000 -_. 
2.6 J 
0.7 u 
3.6 U 

1460 _ - 
1.9 u _.. -- __ 

6190 U __- 
12.6 J 
0.i iJ - ._ 
1.7 J . ..-- 

16000 
4.4 u _.- _- 
0.8 U 

12300 U 
5u 

0.86 J __ - ~. . 
33.2 UJ 

27.4 
5 

08GOO202 .- . 
873055 

22-O&97 
SiJ 

ci.5 iJ 
iU 

1.5 u _..~ 
500 u 
60 U 

-I- 

90.6 u - 
2.9 u 
295 
2S.i j 
6.i ci 
6.3 iJ --.- 

104000 
i.4 J 
0.7 u 
2.5 U 

56.3 u 
1.9 u -._-. 

6490 U . . . . 
6.7 J 
0.i iJ 
1.4 J 

10800 --.. 
4.4 u _-~ -- _. 
0.8 U 

13400 u 
5u 

0.7 u 
10.5 UJ .- 

28.8 _~.~~..~ - _ 
4u 

Operable Unit 3 

Naval Training Center, Orlando 
Orlando, FL 

08G00302 
873056 

22-d&97 . . _. 
6U _ .._ 

0.5 u 
2u _ - . 

1.5 u _-- 
640J .-. 
400 u 

-I- 

S0.G u 
2.9 u _--.~ _ 

79.9 
ii.7 j _ . 
0.12 u 
0.3 u 

37500 
1.7 J. - _. 
0.7 u 
1.5 J 

231 
1.9 u ..--~. _ 

3750 u 
15.3 
0.14 u 

1.6 J _. _- 
9130 . __~.. 

4.4 u 
0.8 U ~~____ --.-- 

6810 u .._ .--. -. .-- 
5u 

0.7 u 
19.2 u 

_.--..-- 
30.6 ._- -.-_- 

4u 

08600402 
873084 -- 

i2-act-97 ._. --. 
6U 

0.5 u - _ 
2u .--- 

1.5 u ._- 
200 u 
200 u 

155 u 
2.9 u 

70.4 . _ ._.. 
4.5 u __ -- 

0.19 u .-- .-- 
0.3 u 

28900 
i.3j - - _. 
0.7 u 
1.3 J 

97.2 u 
1.9 u 

3310 u 
iii4 - .- 
0.1 u 

3J __.-- _ 
9940 -..-.- -.- 

4.4 u 
0.8 U ..____ .-.-. 

6220 U __-._ _.__ 
5u -_- _-- 

0.7 u ~.-_.- ---- 
65.6 U 

27 _-- - ~.- .- 
4u 

08G00501 
873270 

23-act-97 
6U ., .-. - _. 

0.5 u -_- 
2u 

0.1 J 
160 U _-- 
440 u 

96.7 U 
2.9 u 

57.7 ..__ - 
11.8 J -. _--.- 
0.15 u 

0.3 u ~----~ 
33200 

1.8 J 
0.7 u .--.- 
I.2 J 
105 u 
1.9 u ._--- .- 

3820 U 
160 -_- .- 

0.16 U _-_- 
I.3 u 

11200 
4.4 u 
0.8 U 

6680 U 
5u _-. 

0.7 u ._-.--_ .-.. 
14.5 u ~~ . ..___ - .--... 

31.2 _- --- --~~- 
4u 

08G00501 D 
873272 

23-O&97 --_-~ 
6U 

0.5 u 
2u _ --_. 

i.5 u _-.- 
190 u -_- .- 
240 U 

120 u 
2.9 u -.----.- 

57.3 ._ - _ 
11.3 J _ - _ _ _ .- 
0.24 U 

0.3 u --.-, -- 
33100 

2.3 J 
0.7 u 

6% j --- _-~ 
102 u 
I.9 u _--- _-. 

3630 U _ .-- -.-- _. 
162 _-- _. 

0.16 U 
1.3 u _ .-- -.- 

11200 
4.4 u 
0.8 U .“.-_--- -.-- - 

6650 U _.. _ ..-.- 
5u 

0.7 u 
4.1 u 

08G00701 
873267 .-_ ----~. 

23-act-97 ~- ___- 
6U 

0.5 u 
2u -- .--.-. .._ 

I.5 u ----- 
78 U -_- ._ 

350 u 

‘4OU ---._ 76 U _... ~____ 
2.9 u 2.9 u - __...._ - . . . . ----- - 
53 56.4 

12.3 J 8J ~. __- -_ 
0.13 u 0.19 u 

0.3 u 0.3 u ,_____ ~- .._ ----- ---- 
28100 45300 

3.4 J 1.1 J 
0.7 u 0.7 u _-.-. 
6.7 J 3.3 J ._ _ . .._ -.- .._- .---~--- -- 
198 529 
6.6 I.9 u _ .---.-- -- 

3190 u 3060 u ____ _.-.~- --.. 
24.2 II J _. ~- ._-.- 
0.19 u O.I6 U ,.. ._.. - __ -. -.- .- -. 

I.3 u I.3 u -_--- -- __--.- 
11700 11000 _____ ~. ~. -- . .._- .- 

4.4 u 4.4 u __.... ..~.._ -.- ---- 
0.8 U 0.8 U 

5280 U 5690 U - ..__ - _ - -. .~ ..-- - -- 
5u 5u .._...._ ~- .._ .-~-~- 
2J I.8 J _- - . . 

62.3 U -id ii 

08G00801 ,_ ~-----.~. 
673069 

22-O&97 .._. -- ~.- _.... 
6U ~.. -~-- --. 

0.5 u 
0.69 J 

I.5 u ._. -_ ~_ - 
82 U 

110 u 

08G0080I D _..-- ._---- 
873074 -- .~-. -- 

22-O&97 _.._~ --- 
6U 

0.5 u ._--.. -- 
0.66 J 

1.5 u _~. 
72 U 

710 J 

-- - .- 
37.4 u _- -.- ~_. 

2.9 u . ._ ~_ -- - 
122 _-- - - -~ 

26.6 J __ - _- __. 
0.12 u --__-.- -- 

0.3 u -__-- -.. 
131000 .--- - -- 

0.8 U 
0.7 u 
1.5 J _ -.__- . 
42 U 
i.3 ii . ----. 

5850 U __ -- -. 
6.3 J - .- ._ 

0.13 u _ - ._ 
1.3 u ---_. 

8670 
4.4 u . .._. -- -- 
0.8 U -- _-.. -- 

7190 u 
5u _ - ._ 

0.7 u 
10.5 u 

._- . 
33 u -_.. 

2.9 u 
120 

26.1 J .- .-. 
6.1 u _. . . 
0.3 u .----- -.- 

134000 
ii.6 ii _._-- 
0.7 u 
i.4 j 

56.4 ii 
1.9 u _._- ._ 

6110 U 
6.4 j _ ..- . 

0.13 u 
1.3 u 

8900 
4.4 u _-.. 
0.8 U .-_-.. .- 

7430 u -.. 
5u - .-. 

0.7 u 
6.8 li 

20.7 t&i 
4u NA 

paga4dy 

ou3-2.: 

07w > 

r IFT 
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Appendix C-5, Table C-5.2 
Summary of Groundwater Analytical Results 

Operable Unit 3 

3 

Naval Training Center, Orlando 
Orlando, FL 

Sample IC 
i& it 

Sampling Datt _- -.. 
4,4’-DDD _ . ._.- 
4,4-DDE 
4.4’-DDT 
Aldrin 
alpha-BHC. _.. . _ 
alpha-Chlordane _. 
Aroclor-1016 
Aroclor-j221 
Aroclor-i 232 
Aroclor-1242 
Aroclor-1248 
Arocfor- 1254 -_ _ . . . 
Aroclor-1260 -_--. ._-. 
beta-BHC -----_-- .- 

: delta-BHC 
-----7--- - 
Diefdnn . . --_---~ _. 
Endosulfan I -..- .____ - ._ _. 

I Endosulfan II 
i Endosulfan sulfate 

-- --.--- .. Endnn -. ._ . . ..- 
Endrfn aldehyde _ ----__ 

I Endrin ketone 
gamma-BHC (Lindane) --- -__-__-.. 
gamma-Chlordane .- .-_.. -_. 
Heptachlor __-- .-.__.__.. -~ 
Heptachlor epoxide 
Methoxychlor -__. ._.. 
Toxaphene 
Herbicides, ugii 
2‘4 5TP (Silvex) ___ ._.-_ --_-.- - .- .~.- . 
2.45-T -.-__ ~..--.~.~ -- 
2.4-D -b---.----. ___~.._ 
2,4-DB 

P8gb7d20 

OU3-2.XLS I G 

07mw98 

08G00901 
873076 

22-O&97 
0.i Li 
0.i u 
6.1 U 

o.oii u _ 
0.05 li 
0.05 u .._ 
0.95 u 

1.9 u 
0.95 u 
0.95 u 
0.95 u 
0.95 u 
0.95 li ..- _ 
0.05 u --- . 
0.05 u -. 
0.1 u ..- _. 

0.05 u 
0.1 u - 
0.1 u 
iii iJ 
iii u - . 
0.1 u . ..-- _. 

0.05 u 
0.05 u - -- __ 
0.05 u 
0.05 u _..-- 
0.48 tJ 
4.8 u 

0.5 u 
0.5 u .--._ - ~~- 

0.08 J 
0.06 J 

08GOfOOl 
873269 

23-ocl-97 
0.1 u 
0.i u 
b.i u 

0.06 u - 
ii05 u _ 
0.05 u .- 
0.95 u 

1.9 U 
0.95 ti 
il.95 u 
6.95 ti 
0.95 u 
0.95 u 
0.05 u 
0.05 u - 

0.1 u 
Oil5 u 
iii iJ 
6.i U 
6.1 u 
0.1 u --.. 
0.1 u 

0.05 u - _._ -- . 
0.05 u 
0.05 u 
0.05 u . -- 
0.48 u 
4.8 u 

I 
L 

0.5 il - - _ 
0.5 u 
1.5 u _.-_ ..-_. 

slu 

08G01101 
873271 

23-Ott-97 
0.1 u 
il.1 v 
0.1 u 

0.05 u 
0.05 u 
0.05 u -- . 
0.98 u 

iU 
6.98 u 
0.98 u ..-- . . 
0.98 u 
0.98 u 
0.98 u -- _. 
0.05 u ~. ..- __ 
0.05 u 
0.02 J -..- _. 
0.05 u . __ 
0.1 u - . . 
0.1 u . .- 
0.1 u _ .- 
0.1 u _._ ._ 
0.1 u ...___~ . .._ 

0.05 u _--_. 
0.05 u ----. 
0.05 u 
0.05 u 
0.49 u 

4.9 u 
.̂  

.._ 

.-- 

L 

_._ 
0.5 u -_-- 
0.5 u 

0.05 J 

51c1 

T- 

+- 

i 

08G01201 
873266 

23-bet-97 
0.1 ii 
iii u 
0.1 u 

0.05 u 
0.05 u ..- _. 
0.05 u -... _. 
0.95 u 

1.9 u -~- 
0.95 u 
0.95 u ~-- _. 
0.95 u ..- _. 
0.95 u 
0.95 u .- ..- . . 
0.05 u _.-_ . 
0.05 u -___. 
0.1 u ._.- 

0.05 u . __ 
6.1 u _. 
0.1 u -_.. 
0.1 u 
0.1 u 
0.1 u 

0.05 u -- _-.. 
0.05 u 
0.05 u _-_ __. 
0.05 u 
0.48 u 
4.8 U 

.-_ _. 
0.5 u -- _.. 
0.5 u ~..- -_~_ 

0.08 J 
c .I DU 

08G01301 
876943 

05-Dee-97 _ _. 
0.1 u _ . . 
0.1 u 
ii.1 u 

0.05 u 
0.05 u --- 
0.05 u 
0.98 U 

2u _- 
0.98 U -_- 
0.98 u 
0.98 u 
0.98 u 
0.98 u --.~ 
0.05 u 
0.01 J --__ 
0.1 u .-- ._ 

0.05 u .- _. -... _ . 
0.1 u .- --.. 
0.1 u .___. - _ _ _ 
0.1 u 
0.1 u ..-. _ -~__ . 
0.1 u .___ - _ 

0.05 u 
0.05 u _--~__ 
0.05 u 
0.05 u _-.._ -- ._-_ 
0.49 u 
4.9 u _. 
--__ 
0.5 u _ _ --.. 
0.5 u 

0.16 J 
0.3t J 

-r 08G01401 ---..- 
877090 ._- -. -- 

08-Dee-97 
0.1 u _ . 
0.1 u 
0.1 u 

0.05 u ~. .-_ _ _ 
0.05 u - ..- __ 
0.05 u -- ._ 
0.97 u - _. 

1.9 u 
0.97 u --_. 
0.97 u -- 
0.97 u 
0.97 u _-- _. 
0.97 u ---._ 
0.05 u - --. ._ 
0.05 u 
0.1 u _ __- -- 

0.05 u - - 
0.1 u . 
0.1 u - . _ _. 
0.1 u . . _ _ - 

0.01 J ~. -.- -_ 
0.1 u 

0.05 u _ ._ - -... 
0.05 u _-- 
0.05 u _ -. -- . . 
0.05 u 
0.48 u 
4.8 u 

_ 

L 

-_ 
0.5 u 
0.5 u 

2u 
2u 

- 0.1 UR - ..- .._- 
0.05 UR 
0.05 UR 
0.05 UR -.- - __- 
0.99 UR _ - .- 

2 UR -_-- ..- 
0.99 UR 
0.99 UR 
--T- I 
__._ - _ ._- 
0.99 UR 

-- --~ 

--.-I 
NA 
NA 
i&i -_- 
NA 
i;lA; 
Fix- -- -.-. 
NA -- 
NA -_- . 
NA - __ ._- -.- 

0.99 UR NA 
0.99 UR @i .-- ____ -~...----. 
0.05 UR NA ..____ _ ~. .._...._ - ..-- 
0.01 J NA .~. _. ..- ~. -_- - 

0.1 UR NA 
0.05 UR NA 

0.1 UR i&i _ _^ - 
0.1 UR NA _.-. ~-._ _-.. 
O.? UR RX .- -.- _- 
0.1 UR i-iii .-~- - _ ..-. 
0.1 UR ‘f&% .. . . --~_ _ .- -- 

0.05 UR NA ._.-. .-- _-... --- 
0.05 UR NA 
0.05 UR NA’ __ -.- 
0.05 UR i& 

0.5 UR ia - _.-_ 
5 UR NA 

0.5 u NA -.- . 
0.5 u FiA 

0.16 J iA4 ._-- 
0.29,J , i&i, 

OBGOI 701 __-._--. 
882943 

18-Feb-98 . -_-_ 
NA 
NA ..-. ._ -_- 
NA 
NA 
NA . -.- 
NA ..-_- 
NA 
NA -.- 
NA -_- 
NA _.- 
NA 
NA -.- 
NA -- 
NA 
NA -- 
NA ..^_ 

. NA __- 
NA 
NA 
NA 
NA 
ia 
NA 
NA 
NA _.- 
NA 
NA 
IVA 

ftA 
NA 
NA 
NA 

08G01801 - -----_. 
882980 

19-Feb-98 
NA 
NA 
NA ..- 
NA .~- 
NA 
NA _ _._ 
NA 
ihi 
NA _._ 
NA .._ 
NA 
NA 
NA 
NA 
NA 
NA 
i&i 
NA . 
NA 
NA -.- 
NA . 
NA .._ 
NA 
NA .._ 
NA 

‘ihi ..- 
NA 
id 

NA 
NA 
N/i 
NA 

DRAFT - 



Appendix C-5, Table C-5.2 
Summary of Groundwater Analytical Results 

Operable Unit 3 

Naval Training Center, Orlando 

Sample II 
iai3It 

Sampling Date 
Dalapon -.. -~ 
Oicamba 
Dichloroprop ._. .~ -. 
Dinoseb 
MCPA 
MCPP 
inorganics, ug/L 
Aiuminum 

T 
1 
E j 

i 
I 

---7- --- 
Anbmony 

I-------: -- Arsenic 
&;iu& 
__.- _...; -- 
Beryllrum 
----.: - 
Cadmwm 
Calcium 
--------‘;-- 
Chromrum ___ ~.-.~ 
Cobalt -_- 
Copper 
Iron 
Lead Lead 
---- -.--;~ ~- ---- -.--;~ ~- 
Magnesrum Magnesrum .\ .\ 
Manganese Manganese _. . -_.-. _. . -_.-. 
Mercury Mercury 
-‘; --.--- -‘; --.--- 
Nckel Nckel 
Pota<&& ~. Pota<&& ~. 
g&&~--- -- -~ ~- -- ~. g&&~--- -- -~ ~- -- ~. 
___~ -- -. ___~ -- -. _- -. _- -. 
Silver Silver 
-.--r- - -~ -.--r- - -~ 
Sodtum Sodtum 
---7--- .‘- ---7--- .‘- 
Thallrum Thallium 
Vanadium Vanadium _-._--~ _-._--~ 
Zinc Zinc 
GitiGi 5iei&try, mglL GitiGi 5iei&try, mglL I__I___-. -~ ..-- I__I___-. -~ ..-- 
Total Organic Carbon Total Organic Carbon I_ -----; - I_ -----; - 
Total Suspended Solrds Total Suspended Solrds 

08G00901 ; 08GOlOOl 
873070 

22-act-97 
sll 

0.52 u 
iu 

1.5 u 
220 iJ 
350 u 

873269 
23-Ott-97 

6U 
0.5 iJ 

2u 
I.5 u 
160 U 
900 J 

3ji 
2.9 u 
II7 
4.9 u 
0.2 ii _. . . 
0.3 u .-. 

45600 
0.8 U - - ~. 
0.7 u - 
I.2J 

455 
i.ilJ _-~_ .- 

4670 U 
i8.5 
iii.4 iJ 

1.3 u _._-_ - 
4980 J 

4.4 u __ ---. 
0.8 u _.-.- -- 

22400 U 
5U 

2.3 J - . 
2i.9 u 

614 
2.9 u 
209 

iii ..i _ _. 
0.23 U 

0.3 u 
7236 - _. 

0.8 U 
0.7 u - _. 
6.5 J 
a25 
1.9 u 

2220 u 
5i.a 
&ii U 

1.3 u ~__. -_ 
991 u .._ --.- 
4.4 u _-.. 
0.8 U 

6340 U 
5u - - . 

2.8 J _-_. 
9.2 u 

i 
21.1 _. -_. 

4u 

08G01101 
873271 -... 

i3-tkt-97 
6U 

0.5 v 
niJ 

i.5 iJ . . 
140 u 
660 J 

73.2 U 
i.9 ij 
223 
1.5 u ..-- .- 

0.22 u .--. ._ 
0.3 u _-- - 

89800 -- -. 
0.8 u --.-. 
0.7 u -.. - 
0.9 J -_.. . . 

73.6 U _ - . . 
1.9 u _ _ 

6310 U 
5.3 J- 

0.13 u _ .- 
I.3 u ._-.-. ~.^. 

11600 
4.4 u _. .-- ---- 
0.8 U _ .- . -. 

10100 u 
5U ._._ _- 

0.7 u _--. _. 
52.5 U .- 

20.9 
4u 

Orlando, FL 

08GO12OI 
873266 

23-O&97 
SiJ . 

0.5 u 
2ti 

i.5 u 
110 u 
60 U 

1450 
2.9 u -- 
5.9 u 

38.5 J -. - .- 
0.26 U _- -- 

0.3 u 
1600 U ~--- - 
0.83 J _. ~_._. -- 

0.7 u 
1.5 J 

5800 ._-._. 
1.9 u --~. ..- 

660 u 
ii.4 -- __- .-. 
0.15 u 

I.3 u _ --- --- - 
232 U -.- -_~. 
4.4 u 
0.8 17 .---- - 

7120 U ._ --_.--- 
5U .__._~ 

4.2 J - _ -- -- 
6.8 u 

_. 

~._-.- ~. - 
8.47 

8 

08GOi 301 
876943 __ _ .-- -- 

05-Dee-97 
6U 

0.5 u 
0.4 j _ 
1.5 u 

660 J 
so iJ 

..--- 
1870 .-- . 

3.5 u _- -. 
88.2 
42.1 J .~ _-- 
0.23 U .~ .._.- -. 
0.5 u ._._-- - 

12900 
3.7 u 
1.9 J ._._. --..- 
5.5 J ~. _ _-- --- 

447 . _- .~ 
3.2 _ .--- -- 

2220 u ..__. -_-- .-.... 
148 ._ _ - - 

0.15 u ..- - -. 
9.6 J 

1290 U ---I- 
4u 

0.7 u 
9330 u 

3.7 u .~ . . -...- - 
25 _-. . . _. - - -- 

16.8 U .~ _ -...-. 

22.1 ..__.__.. - -..- -. 
22 

08G01401 
877090 _- _-.--- 

08-Dec.97 
i.4 il -- . . 
0.5 u 

0.14 J 
1.5 u _- _- 
60 U _-.. 

200 J 

_.. 
1380 J - . . 

2u 
7.1 J 

39.2 s 
0.33 u 
0.5 u 

34200 _ _ - .- 
I.8 u __~ _--.- 
2.3 J .- - ---- 
9.5 J 

1730 J _- .- 
3.1 __- _ _- 

6650 U _-- . . 
I72 ____ 
0.1 u __ -... 
5.8 J 

1870 U 
4.1 u --.-- 
0.7 u _. -_--~-- 

21900 U -_-__ 
3.7 u 
2.5 j .-- -- 
151 u 

-_-- ~- 
46.8 ..~-- 

20 

1420 risi _.... - - .- 
4u 2.5 U _. ___ _ . . 

2.2 u 3.9 J -. - --- -- _- - . 
21.6 J 27.7 J -_ - .._. - .- -. -.._- 
0.13 u 0.43 u ~. - __~ __ __... .~ - .- - 

0.5 u 0.3 u 
18108 7770 u 

3.5 u 3.1 u .-- _ --~--- __..____. 
1.2 J 1.9 J _._ . ..-. ---- 
8.3 J 0.7 u 
498 580 ..-- -- ~. ._.. -- .._~. 
2.3 J 3.3 u 

3210 U 2150 u .__._ ~.- ._. ~..~ ---.~ -. 
72.9 I64 .~. _..-- .-._ 
0.11 u 0.1 u 

5.9 J ijj j. .. -_- _-- 
4570 u 593 u .._.. -._.- __ -- -- 

4u 3.6 U ._ . -- .- -- _...~ 
0.7 u 0.7 u 

289% -- 
.^-- .- 
8690 U - . . _ .___ ..__ -..- _ 

3.7 u 4.2 U 
._ 

-_ .- 
-. 3 J 3.5 j 

_ 
_. - 
41.3 u 5.5 ci 

--- 
27.2 23.P - ._ .._- -. 

13 4u 

08GO1701 08001801 ._ ,____ - -. .-. .tia2G66 
882943 _ __ . ..---- ---- -- 

la-Feb.98 I Q-Feb-98 _. _ ~._. -_ - 
NA NA -__ ..- -.- -.- 
NA NA __ -. - 
NA NA ~; - ~--. tie 

_..- 
NA NA 
NA NA .._. 

_ _--- 
88.3 J iii.3 j .~ _-.- 

-- 2.5 U 2.9 j - - --~ - . .~ 
98.8 3.1 u 

20 J i2.i J .~----. - -. -_ 
0.39 u 0.4 u _ __-_- - .- -- -- 

0.3 u 0.3 u .._ ___ - 
63200 U 29300 U ~..~ __._... --- 

2.9 u 4u _ _ _ -- -- 
0.8 u 0.8 U _ _ _ _ . - - - 
1.2 u 2.8 U -._ _.- - - --- - 
141 u 550 -- .^ _- ._ 
1.6 U 3.6 U ~..._ --- _--- 

3290 u 1380 U _ --- .- 
--- - .- IO.5 u 23.4 U 

iii ii 6.i ii 
4.4 J 35 .--._- 

10900 2090 u _.-.. 
3.6 U 5s iJ - _ -. 
0.7 u 0.7 u __-.. __-- . 

6360 U 6060 u -.. _ - . 
4.2 u 4.2 U 
4.4 j i.d j - _ 
1.7 u 1U 

_-.- 
19.9 m 

4u ill 

Pepe’ 

OU3,2 
n7Kwst. B 

AFT 
‘\ 
1 
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Appendix C-5, Table C-5.2 
Summary of Groundwater Analytical Results 

Operable Unit 3 

Naval Training Center, Orlando 
Orlando. FL 

Sample IO 

!: Lab lij 
Sampling Date 

iP’-DijD .- 
~&DDE 
4,4’-DDT 
Aldrin 
alpha-kHC 
aipha-Chlordane _..._ 
Aioclor-1016 
Aroclor-i 221 
koclor-1232 
kocior-1 isi 
Aroclor-1248 
Arocior-iZS4 
Aroclor-1260 
beta-BHC - _- .___- 
delta-BHC 
-.-----r Dleldnn 
Endosulfan I -- -_. _-. 
Endosulfan II 
Endosuian kulfate 
Enarin . . _ 

-- --7‘. 
Endnn aldehyde En;irin bione . 

gamma-&j3 &&j&j;, _-.--.-.-. ._-. _. 
gammaGhlordane 
Heptachlor _- ---.- - --.-- 
Heotachlor eooxide ’ 
-- ____.._ I- 

Methoxychlor _--- ._.__ 
Toxaphene __.. --_- .~-..- _ 
Herblcldes, ug!L 
24 S-TPmpiGq 
s;is-i -I-‘- - 
2 4-D I-__ - .- 
2,4-DB 

OQG00102 
872936 

10-Ott-97 
6.1 UJ 
0.1 J 
0.1 UJ 

6.05 UJ 
0.05 UJ 
d.Oii LiJ 

1 UJ 
2.1 uj 

I ii 
1 UJ 
1 UJ . . 
1 UJ 
1 UJ - 

6.05 UJ 
0.05 UJ -._ 
0.1 UJ 

0.05 UJ -_ 
0.1 UJ . 
0.1 UJ -._ .._ 
0.1 UJ - - . . . 
0.1 UJ 
0.i ii 

0.05 UJ --- ._. _ 
0.05 UJ -.-- ~. . 
0.05 UJ ---._._ 
0.05 UJ --- _._ 
0.52 UJ ..-._-_ 

5.2 UJ 

1 I 
I 

1 

OQG00202 
872937 

20-b&7 
6.1 UJ 
0.1 iiJ 
ii.1 UJ . 

0.05 UJ 
6.05 u.i 
0.06 iJJ 

1 UJ 
2.1 UJ . _.. 

1 UJ 
1 UJ 
1 UJ 
1 UJ 
1 UJ 

0.05 UJ 
0.05 UJ _ 

0.1 UJ . _- ..- 
0.05 UJ ._ 
0.1 UJ 
0.i tiJ - 
0.1 UJ _ __. 
0.1 UJ . . 
0.1 UJ 

0.05 UJ ._- __. 
0.05 UJ 
0.05 UJ .- .__ . . . 
0.05 UJ 
0.05 UJ .~ ---.. 

5.2 UJ 

0.5 u -_ 
0.5 u - -._. 
1 5 u 

tii4l.i 

OQG00202D 
872939 

20-oci-97 
0.i ti 
0.i U -. 
0.1 u .._ _. 

0.05 u 
0.05 iJ 
O.b5 u 

1u 
2.1 u 

IV 
iU _ . 
1u _ _- 
1u . . 
1u .--.. 

0.05 u 
0.05 u -_-. 

0.1 u .- ~- . . 
0.05 u 
5i ii 
6.1 ii - -. 
0.1 u .-.. ._ 
0.1 u 
ii.1 u 

0.05 u -.-- _- 
0.05 u -- -_ 
0.05 u _ --- _-.-- 
0.05 u -----. 
0.53 u ..-- - ~_... 

5.3 u 
. 

1 

OQGOO302 
872938 -__ - 

iO-Ott-97 __- 
0.1 UJ 
iii UJ .- _.. ._ 

0.004 J 
0.05 UJ _ 
0.05 UJ ~.- _. 
0.05 UJ 

1 UJ 
2 UJ 
1 UJ _ . 
1 UJ _ 
1 UJ ._. 
1 UJ .._ _ ._ 
1 UJ 

0.05 UJ 
0.05 UJ -._ ___ 
0.1 UJ --- ___ 

0.05 UJ 
6.1 UJ 
6.1 UJ -- . . . 
0.1 UJ - - _._ 
0.1 UJ 
0.1 UJ 

0.05 UJ 
0.05 UJ -..--_ ___ 
0.05 UJ ..--.__. 
0.05 UJ .- - .-__ 

0.5 UJ .~ ---_--_ 
5 UJ 

0.5 u -- .-. 
0.5 u ..- --. 

0.004 J --- ._ 
O.l71J 

. 

09600402 1 OQG00501 ___... - ._---... 
872975 872976 . _-.. _- 

I 
-. .- _ -_. 

2 1 -O&97 21-Ott-97 
0.09 J 0.03 J 
0.09 U 0.01 J 
0.09 U 0.09 U --. 
0.05 J 0.05 u 
0.05 u 0.05 u -. -_ _.__ 
0.05 u 0.11 J --- -- 
0.93 U 0.94 U --.. 

1.9 u 1.9 u 
0.93 u 0.94 u _. - . 
0.93 u 0.94 u 
0.93 U 0.94 U --; _. 
0.93 u 
0.93 u ..--- ._ 
0.05 u 
0.05 u 
0.09 u 
0.09 J 
0.09 u 

_-- ___...... -- .- 
0.09 U 0.09 u 

.-. 
_-_-- 

I 
.,.. _ - 

0.09 U 0.09 I 
_._. 
U 

09G00601 09G00701 09G00801 
872659 872977 873307 

17-O&97 21-Ott-97 24-Ott-97 
0.1 UJ 0.1 u 0.1 u ..- ._._ _. _ __.. 
0.1 UJ 0.1 u 0.1 u _--- ~. . .- -- . ..~ -._ _. 

0.01 J 0.1 u 0.1 u ..___..~~. _.. -.--... . - --..- 
0.05 UJ 0.05 u 0.05 u _--- ._ -. 
0.05 UJ 0.05 u 0.05 u _ __ . _.-_ _ -- . . 
0.05 UJ 0.05 u 0.05 u . --- 

1 UJ 0.97 U 1 U -_.. 
2 UJ 1.9 u 2.1 u ---.._ -_- 
1 UJ 0.97 U 1u - . . . _- --- . __ 
1 UJ 0.97 u 1 u 
1 UJ 0.97 u 1u __.. .~ -... _ _ _.. - _ _-_ -_ .~. - 
1 UJ 0.97 u 1U _ - --.._ __ _ 
1 UJ 0.97 u 1u ._-._ _ ._ ..- _._..__ ~_-.- - -. --- --.-.- 

0.05 UJ 0.05 u ..______. ~. ~.- 0.05 u __- __- ._--. -- .- .- 
0.05 UJ 0.05 u 0.05 u ______ ~_.._ .~ ._.___ __.... -- ..-- -- 
0.01 J 0.1 u 0.1 u -_ ____._ .- ._._ -_ ._--...---- _-- ._-. 
0.05 UJ 0.05 u 0.05 u _ ..-. --- . . 
0.01 J 0.1 u 0.1 u . -- _ .-.. 

0.1 UJ 0.1 U 0.i ii 
0.02 J 0.1 u 0.1 u 
0.1 UJ 0.1 u 0.1 u ___ 

-ii.1 UJ 
Ti,i ii o.i ii 

~_-_ _ __... --- _ .-._ . 
0.05 UJ 0.05 u 0.05 u ____ . --- 
0.03 J 0.05 u 0.05 u -- __.. . --- .- ._ -- 
0.05 UJ 0.05 u 0.05 u ..--_ .._ .--- -_ --- 
0.05 UJ 0.05 u 0.05 u .--- _ -.-- .- 
0.01 J 0.48 U 0.52 U .^.. -._ _ _ . ..-- _ -- . 

5.1 UJ 4.8 U 5.2 U 

.- . - 
0.5 UJ 0.5 ti 0.5 u __ - _-.- -- .- 
0.5 UJ 0.5 u 0.5 u -_ ---- . 

-- -- 0.9 J 0.005 J 0.21 j 
SW ---- 0.18 .i - -- 5u 

09GOOQOl 
873310 

24-O&97 
0.1 u _. _ .- 
0.1 u 
6.1 u 

0.05 u 
0.05 u 
0.05 u 
0.95 u 

1.9 u - -- _. 
0.95 u -- __ 
0.95 u -. -- . . 
0.95 U -- ._ 
0.95 u _-- __ 
0.95 u -. ._- _ 
0.05 u .-- . . 
0.05 u 

6.i ii 
0.05 u 
0.i U 
0.1 u 
6.1 u . 
0.1 u 
0.i ii 

0.05 u 
0.05 u 
0.05 u _. . - 
0.05 u 
0.48 U 
4.8 U 

ii.3 iJ 
0.5 u 

0.24 J 
3p 

Psgblld20 
OU3~Z.xLSlQ 
0?1061[10 DRAFT 



Appendix C-5, Table C-5.2 
Summary of Groundwater Analytical Results 

Operable Unit 3 

Naval Training Center, Orlando 
Orlando, FL 

Sample 
Lab _ ! 

: Sampling Da 
Daiapon 
-7 .- -~ 
Drcamba _.. 
Dichloroprop 
Dinoseb 
i&PA 
MCPP 
inorganlcs, uglL 
Aluminum 
Antimony 
Arsenic 
Barium 
Ejeryllium 
Cadmium 
----;---- 
Calcrum - _... .-- .-~ 
Chromium _-_..-. ..- 
cobalt __.__ -~ . 
Copper _-_ . . ..- 
Iron 
Lead 
Magnesium _---- - 
Manganese _--_-_~- . -. 
Mercury 
-r----~-- 
Nickel 
------;’ - 
Potassrum 
-----T--’ 
Seientum --- ~-.- 
Silver 
--*--‘- 
Sodrum 
Thallium 

___._____ __-. -.- -.- 
General Chemistry, mg/L ~-._-.. 
Total Organic Carbon 

-1-- ------- 
Total Suspended Solrds 

09G00102 
872936 

20-&t-97 
11 U 

0.5 u 
2u 

1.5 u 
640 
520 u 

318 
2.9 U 

13.2 
24.5 J r 

0.1 u _. 
0.3 u 

24600 
0.81 J _.. 

0.7 u 
3u 

391 
i.5 U 

1360 U _.- . 
6.7 J 
iii ii- -- -.. 
2.5 J __-- __ 

2530 U 
-4.4 u- _ - - . 

0.8 U -_- -. 
2890 U 

5U 
0.7 iJ .- 

10.8 uJ 

~_ _-.._ 
37.2 ~... -_. 

4u 

09600202 
872937 

20-o&97 
8.5 U 
0.5 u 

2U 
1.5 u 

870 J 
840 J 

731 
2.9 U 
5.9 u 
i.8 J 

o.li u 
0.3 u ..~ . 

5830 
1.3 J .~ 
0.7 u 
2.0 u ._.- 
105 u 
1.9 u 

1570 u 
0.52 U 
0.1 u 
1.3 u .._ _-- _. 

3690 U 
4.4 u _. .- - - 
1.1 J .,_-_- -- 

3320 U - -. 
5U 

0% J - . 
7.2 UJ 

09G00202D , 
872939 

20-act-97 
ii.9 iJ 
0.5 u 
3.1 J 
1.5 u 

6jO J 
540 u 

781 
2.9 u 
5.9 u 
2.4 J 
0.1 -u 
0.3 u - ._- 

6350 
i.l j 
0.i ii 
3.5 ii 
102 u 

-.1.9 u _-.. _. 
1660 u .-.--.-- 
0.78 U 

0.1 u ._ .- -- 
I.3 u 

3850 U _. -- _. 
4.4 u --_ _-. 
0.8 U _-~_- _--.- 

3470 u -_-. 
5U 

0.73 .i _-- .-- 
30 UJ 

09600302 ..~_ 
872938 

20-O&97 
60 

0.5 u ~. _. 
2u 

i.5 U ..~ . . 
480 U 
350 ii 

09GOO402 __-~-..- 
872975 

2 I -act-97 _ _. 
6U 

0.5 u 
2u 

0.i J 
3100 J 
1900 J 

4il 
2.9 U 
5.s u 

45 
0.1 U 
ii2 ti 

10600 
0.88 J -_.. 
0.7 u 

3u - _. _ - ._- 
114 u ~..--.-_ 
1.9 u 

2150 U 
1.3 u - - -_.. 
0.1 u 
1.3 u ~._ _-- .-_. 

2510 u ._ - _~ ._... 
4.4 u ._ -_ _ - 
0.8 U _ _--. . .-- 

2910 u - _- 
5u 

0.7 u __._ ._.~ 
87.6 UJ ~.-- _---- 

44T) 
2.9 u 
264 
8.6 J 
0.1 u --.. 
0.3 u 

43800 --- 
1.6 J _. ~_-- -. 
0.7 u 
56 

1290 
6.1 ..-._-- ._. 

1030 u 
53.7 _ ___--._~ . 
0.11 J 

2.2 J __ .- -.-_ -- 
3950 u __-_- __ 

4.4 u _. _--_. 
0.8 U ..--- -- 

3270 U 
5U .._ -- - 

0.99 J 
59.6 UJ 

47.5 ----. 54.6 _.-.-_ ..- - -- 
4u 4u 

09G00501 
872976 .-.._ -- 

21-act-97 
6. U 

0.5 u 
2u _ . . 

I.5 u 
2900 J _-._ . 

830 J 

j 
L. 

6 UJ -- .-_ 
0.5 UJ 

2 UJ _- __. 
1.5 UJ 
53 UJ ..--... 
63 UJ ._ 

09G00701 --..-- 
872977 -. ---- 

21-Oct.97 _- _- 
6U -._ ._. 

0.5 u .__ .- 
2u 

i.SLi --_ .- 
150 u -.- 

1100 J 

T f 
.- 

09G00801 
873307 __---- 

24-O&97 
6rU .._ _ _ -- .-- 

0.5 u 
0.59 &i _ - .- 

1.5 u 
400u ._ --- .- 
520 U 

_-- 
290 
.‘.9 !j 
5.9 u .-- . 

12.5 J --- -. 
0.23 U __... 

0.3 u _ _- 
17900 ~..-- .-- 

0.8 U 
0.7 u . _-- _ 

0.76 J . _-- - 
1000 _ _. . _ 

1.9 u -_-- ._ 
2100 u ..--- - 
53.6 _ _- -. 
0.15 u 

I.3 u .-.-._ .- 
2100 u __.- 

4.4 u 
ii.6 u 

2600 U _ 
5u 

0.91 .i 
ii? u 

09G00901 _---.- 
873310 -_ -.- -- 

24-O&97 1 
SL 
ii i 
ri . 
:i. . 
to i 
to I 

iii 
i - 

35: 
i 

.o 
407 

i 
14 

62 

._ 
U 
j _ 
J -- 

ij 
j 
I 
J . 
J 
i 
j 
j 
j 
j 
i 
j 

1FT 



,I ,, 

I 
Sample It 

Lab It 
Sampling Date 

Semivolatile drganics, uglL 
1,2.4-Trichlorobenzene 
1,2-Dichlorobenzene 
I.3Dichlorobenzene 
1 ,CDichlorobenzene _ . . 
2.2’-oxybis( I -Chloropropane) 
2,4,5T&hiorophenoI 
2,4,6Trichloro&enoI .~_ ._ ~- 
2,4-Dichlorophenoi 
2,4-~mdthylphenol 
2,&Dinitrophenol 
2.4Dinitrotoluene - _ .- 
2,6-Dinitrotoluene _.-.-._-.~-..-...-..- 
P-Chloronaphthalene 
2-Chlorophenol _ _-.___ .-. 
2-Methylnaphthalene _ _-___- _... - -. 
2Methylphenol 
2-Nitroaniline _ _.-._.-- - ..~. 
2-Nitrophenol _ -___-.- . . ~. 
3,3Dichlorobentidine 
SNitroan%nee - .-. . - _ . 
4 6-Dinitro-2-methylphenol I__-. ._-.-- .__. -. .- .-...- 
4-Bromophenyl-phenylether - .___I_ _-.- 
4-Chloro-3-methylphenol 
pi;ka,-&---- - .- ~-- 
_.__~_ ..__ -. ..- ..-- -~- 
4-Chlorophenyl-phenylether -_-------~ . -- 
4Methylphenol -.--:-----,-.- 
4-Nrtroanilrne 

I 
- ._.-.-.. ..--.._ 
4-Nitrophenol -. ___--. 
Acenaohthene 

(~---!~~:--..~~. 

Acenavhthvlene 

_- .._______... -... 
Benzo(a)anthracene 

09GOlOOl 
0729ia 

21-Ott-97 
! 

10 UJ 
io u 
io iJ 
IO u 
I6 UJ 
25 ii 
ib iJ - 
IO u 
10 U 
is u 
10 u _ ._ 
10 u 
10 u 
izi v .- 
10 u 
10 u 
25 u .- 
10 u .-... 
10 u 
% u 
25 U 
IO u .._----- --- 
10 u _..... - .- .-.. 
10 u 
10 ii _ _. _ _ 
10 u __.. -- .-_ 
25 u 
25 U 
10 u 
10 u 

T 

1 
i 

09GOI 101 
872979 

ii-act-97 I- 
10 UJ 
IO UJ 
16 UJ 
10 UJ 
IO UJ 
25 u 
IO u 
10 u 
io u 
25 U 
10 UJ .- _.. 
10 UJ 
10 UJ 
10 u 
io iii 
id ti 
25 UJ 
10 u 
10 UJ 
25 UJ -- 
25 u 
10 UJ 
10 u ~_.. _- _-.- 
10 UJ 
10 UJ _-~_. 
10 u 
25 UJ .-- 
25 u 
10 UJ 
i6 5 
10 UJ 

- --- 1OtUJ L 

Appendix C-5, Table C-5.2 
Summary of Groundwater Analytical Results 

Operable Unit 3 

Naval Training Center, Orlando 
Orlando, FL 

09G01201 
872980 

2 1 -act-97 

-T 

IO UJ 
10 U 
16 u 
io il 
i0 Uj 
25 li 
25 . 

200 .- . 
10 u 
25 u _- __ 
10 u _.- .- 
10 u - _- . 
10 u _-. -. 
10 u .- .-. 
10 u .- -_. 
10 u 
25 U 
10 u 
10 u __~._. 
25 U __- . 
25 u 
10 u. 
10 u 
10 u 
10 u .._ -. -- _- 
10 u ---- 
25 U --~ __ 
25 U _-._ 
10 u ._- __ 
10 u ._ ..-- -. 
10 u --- .-i-d,is.^ 

-.. 

09G01301 
872981 _._ - 

21 -act-97 

io Uj 

10 u 
io iJ 
10 u 
io UJ 
25 U 
10 U 
IO ii . 
10 u 
25 u 
IO u 
10 u- 
10 u .-. _. 
10 u .- __ 
10 u .- _. 
10 u -_ ._ 
25 U 
10 u ~_ ._- _. 
10 u 
25 U ~.._ _. 
25 u .- --__~. 
10 u _-~-_- -_ .- 
10 u .-_ _- 
10 u 
10 u _ ..-- .._ 
IO u -- __-. 
25 U -_ ~_- 
25 U --.- 
10 u 
10 u 
10 u 
101u 

09GOI401 
876803 

04-Dec.97 . 
._ _. 
10 u -.- 
10 u 
IO u 
IO u _- . . 
10 u 
25 u 
10 u 
10 u .-. 
10 u 
25 U 
IO u . -- . 
10 u 
10 u 
10 u __ _..._ -.. 
1J -_- _-. 

10 u 
25 U _- .- 
10 u 
10 u -. _._ 
25 U 
25 U 
10 u ----.---.- 
10 u 
10 UJ --_-- -- 
IO u . .._.. _-_. 
10 u ..--- . . 
25 U 
25 U __. 
10 u 
10 u ..~ ..--- __ 
10 u - ._ ---.-- 
1OU 

09G0140ID 09G01501 09G01601 ..__~.... ____. ~. _-----... 
876821 876940 676941 __. ___-_ -.. . .----- 

04-Dee97 05-Dee-97 05-Dee-97 

._.. _. .._ - - ._- ._ 
10 u IO u 10 u .-_ 
IOU 1ou 10 u 
iciv 

.- _. __~.. 
‘0 u _. .- _.. __ 

IO u 10 u 
..;I 1. 

__.. -._ _. .__ . 
10 u 10 u 10 u -- _. _- ._ 
25 U 25 U 25 U 
10 u -- 10 u io u __ .- ..- . -- 
IO u 10 u 10 u ._ _ _._ ._ _ _- 
10 u 10 u 10 u __ _ -- ._. --.. 
25 U 25 U 25 U .._ __ . .._ _- . ..__ .._- -. 
10 u 10 u IO u 
IO u 10 u 10 u ___-__-. -- ._. 
10 u 10 u 10 u ..__ _- _..... .~--- __..-. ..- - --.--.- 
10 u 10 u 10 u -~.. _... -_- _- 
10 u ‘0 u 10 u _, _ - ..~ ..---. .._- -. _- .__.. 
10 u 10 u 10 u _ _ _ _ _ _.. _ -- _ ~.. ..__ -- _._ 
25 U _-. --.-. -.--.- 
10 u 

251-!.... 2;; 
.!o_U _ ..__ ~- 

10 u 10 u 10 u _ .~ -- _. 
25 U 25u _-_. 25 U .___ ___... .- -- . _~.- 
25 U 25 u 25 U __ .._ -..-- . . 
10 u 10 u 10 u .__ -_-.-.-- .- 
10 u 10 u 10 u ___. __.___ ..~. -_---_ .__ _..-- -- .-- 
IO UJ 10 UJ 10 UJ _._ - __ __ ._ ..~ _- . . -- -.- 
IO u __ ‘OU .__-_. 10 u . _ 
10 u 10 u 10 u _ _. ..-.. _- . 
25 U 25 u 25 U __ _ _ _ . .- _ -- 
25 U 25 U 25 U _- _. 
10 u 10 u id u . . 
10 u 1ou ; 10 u _- ._ _.. .- 
10 u 10 u 10 u ._.. __ __.. - .~_. .._- . _- . 
i0 U to u In II I” - 

09G01701 ----- 
082644 _ -~---- 

12-Feb-98 . . .- - 
-. --~ .~ -- 

NA 
NA -.-. .~ 
NA 
NA 
NA 
ii& ___ 
NA -.- 
NA 
NA 
NA ..~ -.- 
NA _. .__~ _.- - 
NA 
NA - -_- -.-. 
NA ..-_-. __- .-.- 
NA . ..-.- -- ._.. 
NA _. . .._. - . 
NA 
NA _._ .-. 
NA 
NA 
NA 
NA 
NA 
NA _.- 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

09G01801 
882638 .._ - -.. -- 

IZ-Feb-98 . . 

NA 

!!A 
NA 
NA 
ihi 
NA 
NA 
N/i _ ~. 
NA ..- 
NA 
NA _.- 
NA _._ 
NA -- 
NA 
NA _._ 
NA _.- 
NA .._ 
NA _.. 

: NA ..- 
NA _.. 
NA _.- 
NA _.- 
NA _.. 
NA _ .~ 
NA _.- 
NA ._- 
NA 
NA 
NA 
NA 
NA 
NA. 

Pap13c420 

OU3~2.XLS IO DRAFT 



Appendix C-5, Table C-5.2 

Summary of Groundwater Analytical Results 

Operable Unit 3 

Naval Training Center, Orlando 
Orlando, FL 

Sample II 
Lab IC 

: Sakipllng iktc . 
Benro(ajpyrene . _..-- _ .- --. 
Etenro(b)ftuoranthene _.-.. ._. _..- 
Bento(g,h,i)per$ene 
een;o(kj&ranthene’ 
bis(2Zhloroeihoxy)methane 
b/s(2-Chloroethyl)eihe; 
bjs(2-iihyljlexyl)phthalate 
Butylbenzylphthalate 
Carbazole 
i=hrysetie 
b;i-n-butyiphthatate - _. .- . . 
Di-n-octylphthalate 
6i&&-$ia~ihr&ne 
--7 _. 
Dlbenrofuran 
biethylphthalate _. _- -. _._.. _ 
Oimethylphthalate _ . ..- .--. -- 
Fluoranthene __-..---.-. 
Fluorene .___. -.--... . 
Hexachlorobenrene 

I-T-.- Hexachlorobutachene ____- 
Hexachlorocj%~p&%abiene __-.-_---_.-. -- 
Hexachloroethane __.___ .--.- --_.--- 
Indeno(l,2,3-cd)pyrer& _. --. __.__. --~. . .- - 
lsophorone -----.~.-. -- --: - N-Nltrosodl-n-propylamlne _ .-T- -~~-.-~-- .--- ;~.. -- 
N-Nltrosodlphenytamlne (I) ..___._.- -- .-.-. .- - 
Naphthalene _l_l--.._--- 
Nitrobentene ___.__ - _ .._ ..-. .- 
Pentachlorophenol _..___.. -.. -.. 
Phenanthrene 
Phenol _ .~ 
Pyrene __-- --- - . 
PesUcideslPCBs, uglL 

09GOlOOl \ 09GOllOl , 0=~12~1 
072979 872980 872978 

21-tkt-97 
Id U 
IO u 
Id iJ 
IO u 
id u 
IO u 
IO u 
IO u 
10 u 
IO u 
16 ci ._. 
IO u ~- . . 
IO u 
io u 
io u ._. 
IO u 
10 u 
io v .._ 
IO u __- 
IO UJ _.- ._. 
IO UJ _- _. 
IO u -- 
IO u 
iii u .--- . . 
IO u ._..~ _. 
IO u 
IO u 
IO u -- . ..~ 
25 UJ 
10 u 
10 u ._.. 
IO u 

2 1 -act-97 
10 UJ 
lb UJ 
IO UJ 
Iti UJ 
i0 iiJ 
i0 UJ 
16 tiJ 
iiI UJ 
lb; UJ 
ib tij 
10 ki 
10 0.i ~. 
10 UJ 
io UJ - 
IO UJ .- . . 
10 UJ 
IO UJ 
IO tiJ ._. 
IO UJ 
IO UJ ._ _.. 
10 UJ 
IO UJ 
IO UJ .- _.. 
IO UJ ._- _-----. 
IO UJ 
10 UJ - -.- .-. 
IO UJ ..~ .- . 
IO UJ 
25 UJ -_ . 
10 UJ 
16 ti 
IO UJ 

21 -d&-97 
iOlii 

1 

I 
i 

io li 
io U 
IO u 
ioV 
ib iJ 
IO u 
10 u - . . 
10 u 
IO u . 
IO u -.. . 
10 u 
IO u 
IO u 
IO u .- _. 
IO u .~. _. 
IO u 
10 u -_ _. 
IO u .._ _.- 
IO UJ -- _-- 
IO UJ .- _. 
IO u -_..-- _. 
IO u __ --. 
10 u 
IO u -- . . 
IO u 
8J 

IO u .-- .-. 
25 UJ 
IO u _- .~ 
IO u _-. . 
IO u _.- 

-r 

i 

09G01301 
872981 

ii -(j&-g 
io u 
id u 
io ii 
10 u 
ib u 
IO ii .~ 
IO u 
i0 ii .- . 
IO u _- 
IO u 
10 u - 
10 u 
IO u 
IO u 
10 u. -._ . 
IO u 
IO u 
IO u 
10 u 
10 UJ 
IO UJ ._- _- 
10 u 
10 u __ -- _-... 
IO u __- --~ --- 
IO u .---- .-- 
IO u _~- ..- 
25 ._ -- . . 

IO u .._- -- __~ 
25 UJ 
10 u _.. 
IO u ..- _-. 
10 u 

09G01401 -__ 
876803 -_ _-- -- 

04-Dee-97 
IO u _- 
IO u 
IO u 
10 u .- 
IO u ..- . 
IO u ._- 
IO u 
io u 
IO u 
IO u 
10 u .- __ 
10 u 
10 u .- .~ 
IO u 
IO u . .._ ._- ~. 
IO u .- -- .- 
IO u _- _.. 
IO u 
IO u - _._- -- 
IO u ._. .-- -- 
IO u 
IO U __-_ -- .- 
10 u __-_ .-- _.- 
IO u 
10 u _._- __. 
IO u 

160 0 _ _ _-- . .~ 
10 u .-- -_ -_ 
25 u ..- _- -- 
IO u ~-- -- 
IO u __ __ 
10 u . .._ -~-.~~.. 

. 

_ 
_. . 
- 

1, 

09G0140lD 09GOl501 -_- .-. ._ -- .-. 
676621 676940 __ ..__. ._- ._ .- -c---- 

04-Dee-97 05-Dee-97 .__. lo u ~.. .io ii-. 
-- .- -..-.~~--- - 
IO u IO u . . _- ~. .-..- -- 
IO u IOU. 
ioii 

-. -- . . 
IO u _-.- 

IO u IO u .- . . -_ _ - 
IOU -IOU ._..~ -- ---- 
II u 10 u .-.. .- . . 
IO u IO u _._ -. _- _. 
IOU -~ 1ou .- .-- ._- -. 
10 u IO u _- .- -.- -- - 
IO u IO u ..- ._ .- _- -- 
IO u IO u _ _.- -.~ -- - 
10 u IO u __ ..__ 
10 u IO u _.. -- ..~ _- -- 
IO u IO u .^. _---. -- 
10 u IO u _-_. -.--- -- 
10 u 10 u _ _- _- .-. .~ -- ___ _- 
IO u 10 u _.-. _--_. - --. ---- - 
IO u IO u .,__ _-.. .,. .- .iij u 
IO u .- .-- -...- _..__.~ _--. . 
IO u IO u _. _--.-. 
10 u IO u __ _-.._ .--.-_--- -- - 
10 u 10 u _ ._ _-.. - . - -.-- 
IO u 10 u _ ..- -- - --- ------ - . - 
10 u IO u 
10 u IO u _.__._ -- .__-... -. --- --. 
IO u 5J _- _- -_ .-. --.- -- _. 
10 u IO u ..- -- - .~.. .- -- 
25 U 25 U ._ 
IO u IO u __. -. 
IOU mu _-.- 
IO u 10 u ~___. 

_ 

09G01601 _ _- __.._.. 
876941 __ _--- 

05-Dee-97 
1o’u _- _... -. 
IO u _- ._ ..~ 
10 u _- -. 
IO u 
10 u ._ . . 
10 u ..- _. 
IO u ._- .- 
IO u _ - 
IO u .--~-- 
IO u _- . --. 
10 u .~-_ .- 
IO U _ .~ -- .- 
IO u _. .--._- 
IO u 
IO u . _ - _-.- - 
10 u 
IO u ..-. -- . . 
IO u 
IO u _-..- .- 
IO u 
IO u 
IO u .._ .__ - -- 
IO u _ _ ___- - -. 
10 u .- _.-..-- - 

.I0 u 
IO u _-__.- 
IO u . . _ - - 
IO u _- . 
25 u _.. 
IO u 
10 u 
i0 U 

09G01701 ----- -- 
882644 

12-Feb.98 
NA ..__._ - ~..._. 
NA 
&Iii ~--’ 
NA --- -- - 
NA 
NA 
NA -.--- 
NA 
ia .~-- 
NA 
is - _. _.- - 
NA .~ _.~ _-. .- 
NA 
NA 
NA ._ . . __- -- 
NA 
NA 
NA 
NA . . .- .-- 
NA _.- ..-. 
NA 
NA ._ -~ -_- -- 
NA _-.. _.- -. 
NA 
NA _ _.- .- 
NA 
NA _._ 
NA . _- 
NA 
NA 
kiA 
NA 

09G01601 __..--- 
882638 .._ _..~-.-- 

12-Feb-96 _.- 
NA 
NA _~. 
NA _- 
NA 

-- idA _.. 
NA _.- -. 
NA _.- 
NA _. 
NA 
t-6 ___ - 
NA 
NA 
NA 
NA _- 
!!A 
NA. _.- 
NA _^_ 
NA __- 
NA 
NA -_. 
NA -.- -~ 
NA _._ 
NA -._ 
NA _._ 
NA .._ 
NA _-- 
NA 
NA 
NA 
NA 
NA 
NA 
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Sample It 
Lab II : 

Simpiiii~ bate 
+4;-DOD -..-_ 
4,4’-DDE _ -_.-. 
“.?‘j?DT 
Aldrin 
alpha-BHC 
&pha-Chlordane 
Aroifor-1616 
Aroclor- 122 1 
Aroclor-i 232 _ .~ _--.. 
Aroclor-1242 . .__ 
&o&or-1248 
Aroclor-1254 
Aroclor-1260 -__ -.- 
beta-BHC - ..__ -__- 
delta-BHC __-__-_ 
Dieldrin ---- - . 
Endosuffan i _- --.. ..--... 
Endosulfan II 
Endosulfan sulfate 
----;-- - .-- 
Endnn 
--Z- 
Endnn aldehyde 
---7 --- -- 
Endnn ketone -__- -_ ._ -... 
gamma-BHC (Lindane) -_ ._._ - --...-...-. 
gammaChlordane 
Heptachlor ____...-...-.-. ~.^. 
Heptachlor epoxide 
e_2--:- _._.. -. . 

Methoxychlor ---____~ ~.. 
Toxaphene 
Herbicides, uglL - -.- ---__-. 
2,4 5TP (Silvex) -_-- _- .~. 
2 4 5-T -‘I--.- _.. . 
Za4-E 
2,4-DB 

P&ICI 150(20 

ou3,2ms IO 

orllxllse 

1 j T 6 

1 L 

09GOlOOl 
872978 

21-act-97 
0.0s ii 
0.0s iJ 
0.09 u 
0.05 u 
0.05 u 
6.05 u 
0.93 u 

1.9 u 
0.93 li _. -- 
0.93 u ..-- 
0.93 u --- . . 
0.93 u 
0.93 u 
rlibii u 
0.05 u _. .- 
0.09 u _. -_ . 
0.05 u --- .- 
0.09 u --- .- 
0.09 u --- -- 
0.09 u -- . . 
0.09 u 
0.09 u --- -- 
0.05 u 
0.05 u 
0.05 u ---.--- 
0.05 u 

- 0.47 li ..- _--_ 
4.7 u ..__-. . . 

6.5 u -- -. 
0.5 u 

09GOllOl 
872979 _. -. 

21 -act-97 .__ 
0.09 u - _. 
0.01 J 
O.Oi J -_- 
0.05 u . 

0.004 J 
6.05 u 
d.9i u 

1.9 u 
0.94 u 
0.94 u 
0.94 u _ -- . . 
0.94 u 
0.94 u 
0.05 u _. -- . 
0.05 u 
0.09 u - -- 
0.05 u 
0.09 u - __- 
0.09 u 
0.09 u _-- . 
0.08 J _...- -- ._ 
0.09 u - -- _ 
0.03 J --- -. 
0.05 u - -- . . 
0.05 u -_..--- .- 
0.04 J 
0.47 u 

4.7 u 

0.5 u 
0.5 u 

Appendix C-5, Table C-5.2 
Summary of Groundwater Analytical Results 

Operable Unit 3 

Naval Training Center, Orlando 
Orlando, FL 

09G01201 
872980 

21 -act-97 
0.09 u 
0.0s iJ 
0.09 u -._ 
0.05 u 

i.i 
6.03 J 
0.9$ iJ 

1.9 u ~.- . 
0.93 u 
0.93 u 
0.93 u --_ .- 
0.93 u 
0.93 u --- . 
0.05 u 

0.3 - -_. 
0.09 u 
0.05 J 
0.09 u 
0.09 u ., - _ 
0.09 u -- _-. 
0.09 u 
ii.09 u --- 
0.69 -__._ 
0.01 J 
0.05 u - --_._- 
0.05 u 
0.47 u 

4.7 u 

: 

I 

09G01301 
872981 

21-O&97 - -_ ._ 
0.11 u 
0.11 u 
0.11 u ._ _.- 
0.05 u 
0.05 u ..- 
0.05 u 

i.i U 
2.2 u 
1.1 u . . . 
1.1 u . ._ 
1.1 u .-._ 
1.1 u 
i.i ii ..-- 

0.05 u 
0.05 u . _ _ 
0.11 u 
0.05 u --- ._ 
0.11 u - _- ._ 
0.11 u - -_ .- 
0.11 u 
0.11 u _ _ _ _. _.. 
0.11 u ..~ - ._- _- 
0.05 u ._-- _. 
0.05 u 
0.05 u 
0.05 u 
0.54 u 
5.4 u __.. ..- .- 

0.5 u .--_. . 
0.5 u -__ _~. 

0.001 J - -- --- 
0.38 J 

09G01401 
876803 __.~-- -_ 

04-Dee-97 _.~. 
0.1 u 
b.i u 
0.1 u _ _ _.-. 

0.05 u 
0.05 u . .- 
0.05 u . . 

IU 
2u 
IU 
1U 
1U 
IU _ .~_ 
IU ,. .~._.. 

0.05 u .__ -- __ 
0.05 u 
0.1 u ,..._ - ___. 

0.05 u 
0.1 u _ _ 
0.1 u - _ _ 
0.1 u .- -_-- 
0.1 u ~.- ___ -_ 
0.1 u ~.. - -_ _- 

0.05 u .-- .- 
0.05 u 
0.05 u _-_-- -- 
0.05 u .--- -.--. 

0.5 u -._.-----. 
5u 

_..~ -- _. 
0.5 u 
0.5 u _ _-i-_ 

0.26 J 
0.21 J 

- 
09G014010 _----~ 

876821 .~ - _._.-- 
04-Dee-97 .-- __ 

0.09 u -- _. 
0.09 u 
0.09 u -. .__ ~. . 
0.05 u 
0.05 u _ - _ . 
0.05 u 
0.94 u 

i.5 U - ._ 
0.94 u -_ .- 
0.94 u - .^ __ 
0.94 u _.-_.. 
0.94 u - - .- 
0.94 u --..-. 
0.05 u - -- -. 
0.05 u - -- -_-. 
0.09 u 
0.05 u 
0.09 u ---. 
0.09 u 
0.09 u . . -----. 
0.09 u - -- 
0.09 u - .._ 
0.05 u ---- 
0.05 u ---- 
0.05 u ..- - - -- 
0.05 u ._- -.-- .-_. 
0.47 u _---. 
4.7 u 

. 

-- -_. 
0.5 u - . . 
0.5 u _- ._.. 
1.5 u 

.’ 
~_.__. 
51u 

09G01501 ___.--.. 
876940 

05-Dee-97 . ..- ..-. --. .~ 
0.09 u _ _- . 
0.09 u 
0.09 u 
0.05 u 
0.05 u 
6.65 u 
0.93 u ..- ._ 

1.9 u -. -- _. 
0.93 u . . --- . . 
0.93 u . .._ -- _- 
0.93 u 
0.93 u 
0.93 u 
0.05 u 
0.05 u 
0.09 u 
0.05 u .._ - -- - ..- 
0.01 J 
0.09 u -- --. 
0.09 u . .._ - _- ._ 
0.09 u -- __ __. 
0.09 .u - .._-- _. _ 
0.05 u -.- . 
0.05 u --- _- 
0.05 u -.-- - _- 
0.05 u 
0.47 u 

4.7 u 

(5.5 ij .- - 
0.5 u --.- . 

0.07 J --- ; 
0.18lJ 

09G01601 __-._ 
876941 

05-Dee-97 
0.09 u 
0.09 u --_. 
0.09 u 
0.05 u 
0.05 u - -- 
0.05 u .-__ ._ 
0.93 u 

1.9 u -_- _- 
0.93 u 
0.93 u .- -..- 
0.93 u . -- --~ 
0.93 u 
0.93 u - .--- --.. 
0.05 u ..-- __~- 
0.05 u 
0.09 u .-._ __ 
0.05 u . -._ 
0.09 u ,. ,_ - - _- 
0.09 u -.. ---. 
0.09 u . . ---- 
0.09 u ----. 
0.09 u _--_ 
0.05 u --- ._ 
0.05 u - _.- - 
0.05 u . ..--- .- 
0.05 u _.._ ---- - 
0.47 u 

4.7 u 

0.5 u 
6.5 u 
i.s u 

0.3i J 

. . 

09G01701 .___. 
882644 .- -.- --~ 

12-Feb-98 
NA 
NA 
NA . . . __- 
NA 

NA. -.- 
NA _ .- _... 
NA 
NA _.- 
NA 
NA 
NA 
NA 
NA 
NA .~- -- -. 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA -. _._ 
NA _-- 
NA ..- 
NA _.. 
NA 

l- 

_.. 
0.5 u _- 
0.5 u - __ 

0.32 J _- 
6.55 j 

09G01801 _...__ --- 
882638 .__- -.--- 

12-Feb-98 _ _ 
NA ._ - - 
NA _.- 
NA _. _ 
NA 
NA 
NA 
NA 
NA 
h/i 
f&i 
NA _._ 
NA 
NA 
NA _.- 
NA _._ 
NA -._ 
NA 
Nli -._ 
NA -._ 
NA 
NA _.- .- 
NA 
NA 

‘Nii _._ 
NA ___ 
NA 
NA 
NA 

0.6 ci 
0.5 iJ 
1.5 u 

5 u 
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Appendix C-5, Table C-5.2 
Summary of Groundwater Analytical Results 

Operable Unit 3 

Dalapon 
Dicamba 
Dichloroprop 
Dinoseb __--.-. 
MCPA -_ _.- 
MCPP 
Inorganics, uglL 
Aluminum 
Antimony 
Arsenic 
ijarium 
-.- .-;.- 
Berylirum __-~. 
Cadmium _.-_-. 
Calcium 
-- .- ; --. 
Chromwm _ -- - 
Cobalt 
CopPer 
.--1: 

Iron _--- 
Lead 
- -----7.-- 
Magnestum _______~ 
Manganese _-_. -_- . . - ~... - 
Mercury 
-:---- 
Nrckel Pota~um ---. - ~. --- 

Selenillm 
.~. -..- 

-;-.---.- 
Srlver __-_ . _..~. . . -.- --.- 
Sodium 
-.---a--- 
Thallrum 
Vanadium 

09GOIOOI 
872978 

21-act-97 

su 
0.5 u 

ZiJ 
i.5 Ii 
so u 
66 u 

T 

212 
2.9 u 
5.9 u 
5.4 J 
iii iJ 
6.3 il 

33700 
0.91 J 

il.7 u _ 
4u 

io30 
i.s u _-._ . 

2350 U 
16.7 ._ .- - ..~.. 
0.1 u ~_. -.- *.- 
1.3 u 

2920 u _~-_ _-. 
4.4 u -_ -... 
0.8 u _.. -- _- - 

3340 u 
5u - _-.. 

0.7 u .__ - .- 
15.7 UJ 

539 
2.9 u 

93.9 
6.8 j 
0.1 u 
0.5 iJ 

36900 
iJ 

0.i u 
4.2 iJ 
5aYi _- 
I.9 u __-- ~. 

1220 u 
iii .i 
0.1 u 
I.3 u .---.. --. 

2530 U 
4.4 u ..- - -- 
0.8 u - .--- -- 

3090 u _---. - _. 
5lJ ._- __ 

0.7 u 
10.2 UJ 

28 
4u 

09G01101 
672979 

ii-O&97 
6U 

0.5 u 
iU 

1.5 u 
196 U 

1200 .i 

T 
1 

_-. 

36 _ _--- 
28 

Naval Training Center, Orlando 
Orlando,FL 

09G01201 
672966 -. 

21-act-97 .~ . 
60 U ~. . 

5u 
20 u _- 
I5 u 

750 J 
1500 J 

1036 
i.s u 
I38 
i6.3 J 
a.1 u _ . 
0.3 u ..-.. _ 

11706 -- _ 
3.3 J 

7j.7 u 
6.1 J .._ 
540 
i.G ..i _-- _. 

824 U -- -.... 
24.9 .~ -.-.-- 
0.1 u _-. -- -.- 
3.4 J _-_ ._-.- 

2190 u 
4.4 u ~__~--.-- ~. 
0.8 u --- -- 

2900 u 
5U - __ -. 

0.79 J _-_----- 
54.9 UJ 

.- ---- - 
36.5 

4u 

09GOI301 _ _-.- 
672981 

j 1 jj&$y 
._ 
6U _- _. .- 

0.5 u 
2u 

i.5 u -. 
60 U -.. 
60 U 

355 
2.9 u -.- 
5.9 u 

19.7 J -_- - 
0.13 u ._- __ 
0.3 u 
771 u 
i.j j _ -- . 

0.88 J -- _. 
2.6 U ~_-- 

2400 
-i.ii ii _-- . 
905 u 
e2.9 - - _-- 

0.1 u __.- - .-- 
3.5 J .---- --. 
178 U _---.- -- 
4.4 u _.--- _-- 
0.8 U _._-- _--. 

8070 u 
5t.J 

I.3 J _ - .- _ - 
12.6 UJ ._ -.. ---- 

-_- .- 
10.1 _ -_~--- -- 

4u 

09GOI401 09GOI40ID 09GOI501 09G0160l 09GOi 701 09GOI 801 ----- __.---- - .--- _-_-_- _--..._. ~__--_ 876803 876821 876940 876941 882644 -882638 _.~ _____~~. -_--- _- --- ___.. _- 
04-Dee-97 04-Dee-97 05-Dee-97 05-Dee-97 12-Feb-98 

__~_--- -. -. iz-f&mGs 
_..- -~ ..- - ~. --- ._- . . 

6U 6’li 6U 6U 0.69 J 0.3 J _.~ -- - - ..~__~-.- .-- -.- -. __ _-.. .-I- - -- --- ._- _. 
0.5 u 0.5 u 0.5 u 0.5 u 0.5 u ..-- _.__ ---- 0.5 u -. ___ ~_~ _-- -~ 2u 2u 0.42 J 0.36 J 0.29 J 0.24 J -~- --- -.- _...- _ ._-.. 
I.5 u 

i.5 u‘ ‘.i.5 ii 
0.12 J _ __ ._ __ -_ ___ _. _ ___ 

890 J 840 J 420 U 920 J 
--- 

-.. _. . .-_ --- 
120 u 170 u 60 U 0.36 .i 60 U .<60 U 

--- _--- _ ---. --_ --_- 
315 294 3260 1840 349 __._ . . 567 ---- __~- ~.. -.- .- 

- zu 3.3 u 2.8 U 2 u _ f:; y.. _ _ _^. .-- ~.-. _ _ _. -- -. _ ----_ 
2.2 u 2.2 u 2.2 u 

2.2 J 23:; ; 
_. .-- __ - -. . -.- ----- ~-- ,- -_ -- 

-- 
._.. ~. 

47.2 J Jilj 18.3 J 17.8 J 9:s U .-- ._~ ..--- 26.8 J -- ._-_ _-... .~ --._-- 0.1 u 0.1 u 0.14 u ...--~~..~ .-.o.3 ii- 0.35 u 
__ _- 

-.--.- -- 
_ _ ~. ~._ _ _. .- . .-- 

0.5 u 0.5 u 6.3 u--- -03 U’ 0.3 u 0.3 u _I. -__ .- -.--- __ _- . __- _ -- ------ .~___.._ ---- 
105000 80800 9800 15660 33700 u 1660 u -- - ~--- ---- - ._--- . _ __ 

2u I.9 u 6.3 U 
..__ _ __-_ __- -~.9 $ -. ..~ 

4.5 u i.5 j __.-_ _ __ - -- - 
1.7 J g:l Jo-‘ 0.8 J 0.55 J 

-- -.. .----_ 0.8 U 0.8 u 
- - _-.. __~_. --~.~-- 

4.5 J 5.6 J 7.2 J 5.1 J 2.7 U ii.? u _.-- -- - --- __- _-- 430 451 374 249 53.6 - - J -- 4680 --.. ._._ _. -. -.- -.-. __~. .~ 
2.2u ‘Z2u -- JJJj__~_ ._._ g_u_ -_ 1.8U ---- I.6 U _^_ -- __- ._ ___- . . . . . - _--- - 

9780 7410 967 u 
1130 u 700 u 942 u ___~._.~.. ---. -.---. ~. 159 145 55.7 70.6 115.a v 

-. 
_.-- -- -~ ie -... ti 

.-‘--ij.iZ i..-- 0.15 u 

-. -_-- - -. _- - --- 
1.6 J 1.6 J --.i:s’j 5.i j 

_.~ --.. - . .-- .- ___ ..-_- _- .-- - - -- 
16.8 U 16.9 U 30.8 U -_ 168 u 1u IU 

-. -- - 
. _.- -._ ~_._--~- 

21.2 NA ki.3 22 NA 7.05 ____ -._ ..- --- 
7 NA 5s 4 fiA 4iJ 
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Sample IO -. 
Lab ID 

Shpiing &ie . ~. . 
SG&oiatile Organlcs, u$C ~. ~. _..- 
i &i-irichi&obenzene _. 
1 ,2-Dichlor~benrene ._ ~. ~- 
4 ,%bichlorobenzene 

% i,@chlorobknzane 
2.2’~oxybis(l-Chloropropane) 
?,~,BTrichlorophenoi _._ 
2,4,6-Trichlorophenol 
2,4-Dichlorophenol 

‘I 

2,4-d/meihylphenol 
2,fDinitkphenoi 
2,4-Dinitroibluene _ ._ - 
2,6-Dinitrotoluene _ _ _ __. -. 
2Chloronaphthalene _-_.- --- 
2-Chlorophenol 
2-Methylnaphthalene _ __- ._.. -- . 
2-Methylphenol 
Siiir~aniline 
2-Nitropheioi ._ ,- -.;-. . -.-. .:-. - 
3 J’-Dchlorobenztdne I 
2 ___..._ -- . -. -- 
3-Nitroaniline 

I 
- - -;-7-- _..~_ _. ._..~ 
4,6-Dnltro-2-methylphenol ___. ._ _ -_... -__-.- ..-. -- 
4-Bromophenyl-phenylether 
4-Chloro-3.methylphenol ~. _.. ~~~ 
4-Chloroaniline .__ .-_._. ..~. 
4-Chlorophenyl-phenylether _ .- ____ --..-- .- 
4-Methylphenol 
- -.- ---7. 
,4-NitroanLne 

Benzo(a)anthracene -’ 

09G01801D 
8826ii 

i i-Feb-98 
I 

NA 
NA 
NA 
NA 
iJA 
NA . 
NA 
NA 
NA 

q 
NA 
NA 
NA 
i-iii _.- 
NA 
NA _.- 
NA _.- 
NA 
NA _-- 
NA ._- 
NA 
NA 
NA _ - ~-- .-- 
NA 
NA .-_- 
NA 
NA .. ,.. --- 
NA 
NA 
NA ..--~ -- 

T 

1 

Appendix C-5, Table C-5.2 
Summary of Groundwater Analytical Results 

Operable Unit 3 

08FOO901 
kjo53 _ 

22-act-97 

NA 
NA 
NA ..- 
NA 
NA 
NA _. _ 
NA 
iai 
N/i 
NA 
NA 
NA 
NA 
NA . . 
NA 
NA 
i;cA 
NA __- . 
NA _._ .-. 
NA _.- 
NA _- 
NA ._._ -. __- . . 
NA 
NA 
NA _.- _- 
NA _.- ~... 
NA _- . 
NA 
NA 

.- 

. 

..- 

7 

i 

Naval Training Center, Orlando 
Orlando, FL 

08FO1201 ._..~ 
873265 _ ..~ 

2%act-97 

N/i 
NA _ .- 
NA . . . 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA _.- 
NA _. _ 
NA ..-. 
NA _-- 
NA 
NA 
NA _._ ..- 
NA -.- 
NA 
NA _. _--. 
NA _ .__ _ . ._ 
NA _ _..- .-_. 
NA _-_- -- 
NA _.- 
NA . .-- 
NA ._.- ~. 
NA _..- 
NA 
NA 
NA 
NA 

09FOO701 1 09FO1501 ___- ------- --. 
872972 876945 _. __--~.._---- 

21 -O&97 05-Dee-97 

NA NA ..~ _-- --- -.--- ---- 
NA NA 
NA NA _-_. -__ .-. 
NA NA 
i&i 

._._.~ -- 
NA 

NA NA . ..- . _.- 
NA NA -.-. 
NA NA 
NA NA .__ _.- -- 
NA NA -. _.- _ .__- -.. 
NA NA _. _. _ -. - 
NA NA -._ _~- 
NA NA -. .~-.- .- 
NA NA .~_ ___ _ -. . .._. _-- -- -- 
NA NA ._~~ _-- ..__.__. _.- 
NA NA .- -- _- . . .._. - 
NA NA .._. __- . . -.-.----- .. 
NA NA . .._.. __ . ..--. - - 
NA NA .~~_ _ - ._. .- -..-- 
NA NA . . ..__ ___ _ .~.. ..- -- 
NA NA _..._ ___ ..-_ ..- --- 
NA NA __,. ___ - ~.-.. -- .- 
NA NA ..-_.__ -.~.-.--- --- 

,NA NA -__ 
NA NA _ _ -. _ -.- 
NA NA ‘_._ ,.. ~~. .--. 

.NA NA _.- 
NA -’ “‘ _.- 
NA NA _ _ 
NA ki 
iii4 NA _.. 

09FO1601 ---- 
876946 

05-Dee-97 ~_.___.__ 

NA _~-- .__ -~~ 
NA 
NA 

NA __- 
NA 
NA -_- 
NA __- 
NA __- 
NA 
NA _.- 
NA ._.- 
NA _. __- . 
NA .-_-.. 
NA ._ _ - - 
NA 
NA .-. -- 
NA 
NA __- 
NA --- 
NA _._ 
NA _..- 
NA __- 
NA -._ 
NA _.- 
NA -._ 
NA 
NA 
NA 
NA 
NA _.- 
NA _-. 
NA 

p0g0170fm 
OU3-2.XLS IO 

07m6lQe 
DRAFT 



Appendix C-5, Table C-5.2 
Summary of Groundwater Analytical Results 

Sample ID 09GOi~OlD 1 OSFQ6QOl 
Lab ID 80264 1 673053 

Sampling bate 12Feb-96 22-Ott-97 
Benzo(a)pyrene NAI __-... 
henzo(b)fluoranthene 

I 
NA 

Denzo(g,h.i)perylene 
Denzo(k)fluoranthene 

i 3: / 
i 

bis(%Chioroethoxy)methane ] NA 
bis(2Chtoroethyl)ether 
bis(2-Ethylhexyhphthalate 

I NA 
1 NA 

Dutylbenzylphthalate 
I 

NA 

1 
I 

Carbazole 
Chrysene 
Di-n-butylphthatate 
Di-n-octylphthalaie 
Dibenr(a,h)anihracene _. --- 
Dibenrofuran _-. .._ .~. ~. 
Diethylphthalate ._ _. -. 
Dimethylphthalate -.- .-. 
Fluoranthene 
Fiuorene 
Hexachlorobentene 
Hexachlorobutadiene 
Hex&hiorocyciopentadiene ___ - _ .--_---- 
Hexachloroethane _-._ . _ - -- ~__.... - 
tndeno(l,2,3-cd)pyrene ___ _ -__ ..~ -- -... 
lsophorone _ --..- 
N-Nitroso-di-n-propytar%e --- ~. __-_- .-~ 
&~~s;;;iiphenylamine (I) __ -___-.._ ----- 
Naphthalene ___.__ - __ .-.- -. --.-- -,~ - 
Nitrobenzene 
P~rZa&i&phenol ._..._._. -- ---. 
Phenanthrene 
Phenol _I- 
Pyrene --_- .- .--- - 
PesticideslPCBs, U& 

NA 
NA 
NA 
N/i 
NA -- 
NA _.- 
NA -.- 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
Ei 
iG 
NA. 

4 

NA 
NA _ - -- --~ 
NA __- 
NA 
NA 
iiA 
ihi __.~ ~_ ~. 

1 

! 

Niil 
NAI 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
bA 
NA 
Nit 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA -- --~ 
NA -_- .--. 
NA 
iii .- __ _.-.-~- 
NA 
NA 
NA .~ 
FJA ~_.- -.- 
NA 
NA 

06FO1201 
67326% 

23-dd-9; 
NA 
ijA 
NA 
NA’ 
NA 
NA 
NA 
N/i 
NA 
NA 
NA 
tiA ..- 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA .._ 
NA 
NA 
NA ..-- -. 
NA 
NA 
NA -, -. 
NA _-- ~. .- 
NA _.- 
NA _ _.- .-. 
NA 
NA _.- - 
NA 

Operable Unit 3 

Naval Training Center, Orlando 
Orlando, FL 

.._ 

08FO1301 _-- - 
676944 05-.~c-9j 

_.~ 
NA 
NA 
NA _.- 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
ijA _.- 
NA .~-- 
NA --..-- 
NA -.- .---- 
NA -- .-- 
NA 
NA 
NA 
NA _-_ . 
NA _.- 
NA - _ _ ..__ 
NA _.. -- 
NA 
NA _- ..___ -- 
NA ..-~ - --.- 
NA 
NA ~.__ -.-._. - 
NA .- __-. -~- 
NA 
NA - ~. -- ..-~ 
NA 

Pagal8f 

ou3-2.x 
I.-IP $ 

OQF00402 
872971 

zi -act-97 
NA 
N A 
NA 
FIA _. 
NA 
NA 
NA ..- 
NA 
NA 
NA 
NA 
NA 
NA _ _.-. 
NA _.- 
NA _- 
NA 
NA 
NA 
NA _.- 
NA _.-. 
NA -.- 
NA -- 
NA _ ._ -- - 
NA _ ._.--.- -- 
NA 
NA 
NA ._-. -- -- 
NA .._--- 
NA ._. _. - 
NA 
NA __- -. 
NA _. ~...~ -.- 

OQFOO601 09FOO701 __ ---- .- _._-- - .- 
672655 672972 _ -- 

ijj=j=jt-g- .3i-act-97 
_-_ ._--- -- 
NA N A’ _.- 
NA NA 
NA NA 
NA NA _~- 
NA NA -.- 
NA NA 
NA NA _.- 
NA NA _. _.- 
NA NA __- -.- 
NA NA 
NA NA ] 
NA NA .^. _-- --- ..- _.- ~.. 
NA NA ~I-NA--.‘ ..--. NA -__ 

.._ _-. --..- ---~ 
NA Wi ___._.._ -.~ ..-. ~---- -. 
NA NA _ __ _ -. .._. -- 
NA NA 
NA NA 
NA NA __- 
NA NA - 
NA NA _. - _-- 
NA NA 
NA NA -.. --^. --- 
NA NA _ __. _. ~. -- 
NA NA __- -- -.-- _.- 
NA NA .-- --- ~--.- -__ 
NA NA ._ -- -.~- 
NA NA _-- 
NA NA ^-- 
NA NA -._ 
NA NA .~ __- - _. - 
NA NA 

7 

. 

-.. 

OQFO1501 
876945 _-.-- -- 

05Dee-97 ._-- -_- - -. 
NA 
NA 
i&i 
i+i 
NA 
NA 
NA _._ 
NA 
NA 
NA _.- 
NA 
NA 
NA _- ..-- .-- 
NA __..~~.__ -- 
NA 
NA ..- -- ..- 
NA _.- 
NA _-- 
NA 
NA -.- 
NA _.- 
NA ~. -.- 
NA _._ 
NA 
NA 
NA _ __- 
NA _. 
NA -.- 
NA 
NA 
NA ..- 
NA 

09FO1601 _---- 
876946 _._-.- .- 

05Dee-97 _ -__-. 
NA _.- 
NA _.- 
NA ._- . 
NA _-- 
NA _--. 
NA _.- 
NA _.. 
NA _.- 
NA 
NA 
NA 
NA 
NA .-_.. -.- 
NA .._ __- -- 
NA 
NA ~-. .~- 
NA 
NA _.-. 
NA 
i&i _ _.- 
NA --- 
NA ..- 
NA ..- 
NA 
NA 
i&i _._ 
NA 
NA 
NA 
NA 
NA ..- 
NA 



. 



Appendix C-5, Table Ci5.2 
Summary of Groundwater Analytical Results 

Operable Unit 3 

Sample II 
Lab II 

Sampling tiat . . 
Dalap& 
--; Dlcakba 
fiichi&ofk& 
bintkeb 
tiCPA 
MCkP 
Inorganlcs, UglL 
Aluminum 

)I 
31 

e 
j 

/ 

Barium 
iierjiiiim 
Cadmium 
Calcium 
t%~mium 
Co&Ii 
Coppi!! 
Iron 
&ad 
Magnesium _- --_.~ -.- 
Manganese .- _ -~ .~ 
Mercury 
-;-- - 
Ntckel 
Potassium 
Selenium 
Sihrer 
--7‘-- 
Sodrum --.-- 
I- Thallium 
Vanadium 

09G0180ID 
88264 1 

1 Z-Feb-98 
6U 

0.5 u 
0.12 J 

1.5 u 
460 J . 

60 U 

667 
i.5 u 
3.i iJ 

2j.i J ~. _- 
0.32 U 

0.3 u 
1130 u 

1.9 J 
Iii3 iJ 
iii ti 

5490 
i.s u .- . . 

943 u _-. . 
104 u 
il.1 ii -.- 
1.2 u 

259 u -~- . 
3.6 U __- - ..- 
0.7 u _--- 

8240 U 
4.2 u 
1.6 J .-- . 

1u 

i 

08FOO901 
873053 

22-act-97 . 
NA 
NA 
NA 
NA 
NA 

: 

252 
2.9 u 

9s.i 
4.5 J 
0.i u 
0.3 u . ..- 

43300 
i.3 j. 
0.7 ti _ . 
4.4 u _-.. 

410 
1.G b 

4280 U _- 
18.9 
iii u -.- 
1.7 J 

4720 J 
4.4 u _- __ 
0.8 U 

21700 U 
5U -- _ 

2.3 J _-- . 
39.9 u. 

..__- 
NA I~ ..- 
NA 

Naval Training Center. Orlando 
Orlando, FL 

--I- 

_.. . 

-_ 

~.._ 

i - 

- - 

08FO1201 
873265 

23-d&t+ 
NA 
NA 
NA 
NA 
NA 

412 
2.9 iJ . 
5.9 u 

18.2 j 
0.29 u 
6.3 v .- . 

1240 U 
ii.8 U 
a.7 u 

0.95 J _.--- 
4080 

i.3 u --- 
660 u 

si 
0.13 u _- .- 

1.3 u -.-.-_ 
222 u 
4.4 u _ _-- -_. 
0.8 u 

7390 u 
5U _ _ - .- 

2.6 J - .- - 
9.5 u 

_ ..- 
NA 
NA 

08FO1301 -___ 
876944 

05-Dee-97 
NA 
NA _. 
NA 
NA 
NA 

-T- 

5i9 
4.7 u 

ii.i - _. 
25.6 J 
iii u 
0.5 u 

11400 
i.s u _ _ -.- 
1.5 J _-._~ -.. 
4.5 J 
293 _- . 
2.2 u .__-- -_ 

2080 U 
94.1 -.-- -. 
0.15 u _ _ .-.. 
7.3 J --- .- 

1140 u 
au 

0.7 u - __-- 
6660 u _.~. -._ ___ 

3.7 u I -~- _.. 
I.2 J -.___--.- 

16.8 U .-.. _..._-..... 

-~ 

NA- --__._ - 
NA 

09FOO402 
872971 -. -_-- -- 

21-O&97 _.. 
NA 
NA 
NA _.- 
!!A 
NA 

37j 
3.5 J 
232 
8.6 J _. 
0.1 u 
0.3 u 

48000 
i7j _L. 

0.75 J ~. .-- - 
42.7 ..- --- 
1380 

4.2 -_. .- 
961 U 

62.7 
0.12 J 

25 . _ ._ _ 
4120 U _ .._ - - 

4.4 u _- - - -- 
0.8 U 

3150 u ._ ~- . - 
5u 

1.5 J - _.. 
6.9 UJ ..~ 

_ _-_ . 
NA __... -- -- 
NA 

09FOO601 
872655 _- --- 

17-O&97 _-- 
NA 
NA 
NA 
&iii _-- 
NA 

iZS ti 
5.1 .i' 

5i.5 
13.7 J 
0.12 u 

0.3 u 
53400 

0.65 J 
1.5 J _ _ _ 
6.3 J 
740 
1.9 u --- _. 

2370 U 
39 

0.1 u 
2.7 j ---. .- 

2350 U ~.-_ _. 
4.4 u 

0.95 J ..____ - -- 
5120 IJ ~~._.. -._ 

5u _ ._- - 
1.7 J -. ..- - . 

35.3 UJ 

NA ._-- _ 
NA 

09FOO701 09FOl501 _ .-..- .---- - 
872972 876945 _ _____. --. ~--~ _-- 

21-O&97 05-Dee-97 
NA NA 
NA NA 
ia i%i _... . -.- 
NA NA -__ - __- 
NA NA -. 

1600 872 
2.9 U 3.7 u .-- . . -- ._ 
5.9 u 2.2 u 

ii.5 j -. 13.3 J - _.. -..- 
a.1 u 

_ _ .._ 
0.1 u _- __ .-.-- - - -- 

0.3 u 0.5 u --- -- ~~-.- --- 
2050 u 8060 .._. - -- . .~-------. 

2.6 J 2.6 U .._. _-- . . -.,.. ~. -- - -- - 
0.7 u 0.63 J . z.sii ___. ..---..- 

4.4 J _.. ~.____ ..- 
1640 284 _... -.. ~._.. ~-- . . 

1.9 u 2.2 u _.__ _ ~--- .- 
1560 u 929 u 
36.4 46.4 _. --.. 

0.1 u 0.14 u . 
4.5 j .- ii.6 j .- --- -- 

3260 U 179 u ---- _-- . 
4.4 u 4u ~~..__ --. _. -- -- 
0.8 u 0.7 u __ .__.. ..--- 

6=@5’!-! ____ 7890 
5u 3.7 0 ~.s j -. --$ j 

- - . . . 
8.3 tJJ %i.6 ii 

_-- -. 
NA NA _.- _. _ 
NA NA 

09FOl601 
876946 __ _---. - 

05-Dee-97 -.--.. 
NA 
NA 
NA _.-_ 
NA _ _ . - 
NA 

. 

405 . -.- 
5u 

i.S .i 
10.5 J 
0.1 u 
0.5 ii _-. ..-~ 

13100 -.- -... 
2.3 U .--- ~. 

0.75 J 
45 _-- -- 

162 U _. -_.. 
2.2 u 

1080 U 
;ili.s 
0.12 u 

3.i 
810 u - 

4u .- _. 
0.7 u .---- -. 

10500 u - - . 
3.7 u 
3.i .i 

i3.6 ii 

NA 
NA 

PaQe2ocf . 

OU3-2.X1 
i --u- 



APPENDIX D ’ 

FATE AND TRANSPORT SUMMARY 



FATE AND TRANSPORT OF CONTAMINANTS OF CONCERN AT OPERABLE UNIT 3 

Information regarding the fate and transport of chemicals in the environment was 
derived primarily from Howard (1991) and Callahan et al., (1979). Refer to these 
references for additional detail. 

SEMIVOLATILE ORGANIC COMPOUNDS AND POLYCHLORINATED BIPHENYLS (PCBsl 

POLYNUCLEAR AROMATIC HYDROCARBON (PAHs). This class of compounds is present in 
the environment primarily as the result of incomplete combustion of organics. 
They may occur naturally (forest fires, volcanoes, crude oil) or as the result 
of man-made combustion processes (auto exhaust, incinerators, cigarette smoke). 
Naphthalene is used in the manufacturing and application of pesticides. The 
particular PAHs and Aroclor-1260 (PCB) detected at Study Area 8 have relatively 
high molecular weights. These compounds, with the exception of naphthalenes, 
exhibit low water solubility and high sorption potential to soil, sediment, or 
organic matter, which inhibits leaching or volatilization. As a result, the:y are 
persistent, particularly in shallow soils, with mobilization and migration being 
minimal. The analytical results from Operable Unit (OU) 3 support that this is 
the scenario in both study areas; only naphthalenes are present as contaminants 
of potential concern (CPCs) in groundwater. Biodegradation can be a significant 
fate (removal) mechanism for PAHs sorbed to soil or sediment. 

PHENOLS. 2,4'-dichlorophenol, 2-methylphenol, and4-methylphenolwere identified 
as CPCs in groundwater at Study Area 9 only. 2,4'-dichlorophenol is an 
intermediate product in the manufacturing of 2,4'-dichlorophenoxyacetic acid 
(2,4'-D). It is also used as a seed disinfectant and germicide (Montgomery, 
1996). Phenolic compounds are highly soluble in water and do not sorb readily 
to particles or organic matter. Transport via infiltration of rainwater and 
migration of groundwater are likely mechanisms. Biodegradation is a significant 
removal mechanism in soil and water (Callahan et al., 1979). 

PHTHALATE ESTERS. Di-n-butylphthalate and bis(2-ethylhexyl)phthalate were 
identified as CPCs in soil only. Phthalate esters have a very low solubility, 
indicating they do not readily dissolve in water. They also have relativel:y low 
vapor pressures, so volatilization is not a significant fate or transport 
process. Neither photolysis nor hydrolysis are important fate processes for 
phthalates. Both esters have very high sorption values, indicating that they 
will sorb strongly to soil or sediment particles. Biodegradation occurs slowly, 
but is an important fate and transport mechanism in soil or water media. Both 
aerobic and anaerobic degradation may occur, but aerobic will proceed more 
readily. All of these factors suggest that phthalate esters are moderately 
persistent in the environment. These compounds are commonly detected in 
environmental samples, but are attributable to laboratory or sample handling 
contamination. 

PESTICIDES Many of the pesticides detected are no longer legally produced or 
used in the U.S. In general, they are persistent in the environment, due to high 
sorption coefficients, low solubilities, resistance to biodegradation or 'other 
removal processes, and tendency to bioconcentrate. Their presence at OU 3 may 
be due, in part, to direct application as part of routine, basewide pest 
management practices. 

NTC-RIFS.OUB 
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ALDRIN is an insecticide that is no longer produced or used in the U.S. It is 
relatively soluble in water and sorbs to sediment, making it fairly persistent 
in the environment. Hydrolysis, photolysis, and volatilization are not 
significant processes affecting aldrin (Howard, 1991). It biodegrades, 
particularly under anaerobic conditions. Given that aldrin was not detected in 
most of the groundwater samples at OU 3, sorption, conversion to dieldrin, or 
biodegradation may be responsible. 

DIELDRIN is another chemical mixture used as an insecticide. It is a stereoiso- 
mer of endrin, formed by oxidation of aldrin. It is not prone to volatilization, 
hydrolysis, or photolysis. Dieldrinhas a moderately high sorption coefficient, 
and is relatively insoluble. Biodegradation can be significant under anaerobic 
conditions. 

ENDRIN and ENDRIN ALDEHYDE. Endrin is a stereoisomer of dieldrin. It has been 
used in this country as an insecticide, rodenticide, and avicide. Endrin aldehyde 
is a compound formed by the dehydrogenation or oxidation of endrin. Endrin has 
a very high sorption coefficient; it is expected to sorb strongly to soil or 
sediment and remain immobile. Its presence in water samples may be attributable 
to colloidal materials rather than dissolved concentrations derived from leaching 
(Howard, 1991). It is not subject to biodegradation, particularly in aquatic 
environments, although biodegradation from soils may be enhanced under anaerobic 
or flooded conditions (Howard, 1991). It is not subject to volatilization or 
hydrolysis. It is very persistent in the environment and is known to bioaccumu- 
late in fish, other aquatic organisms, and humans. 

BHC (hexachlorobenzene). is a mixture of isomers used primarily as insecticides. 
Gamma-BHC is also known as lindane. Hydrolysis, volatilization, and photolysis 
are not expected to be significant processes affecting the fate of BHC isomers 
in the environment. None of the isomers is particularly soluble, although these 
compounds were identified as CPCs in groundwater only. They do have relatively 
high sorption coefficients. Biodegradation is likely in the aqueous environment, 
particularly under anaerobic conditions (current conditions at OU 3). 

CHLORDANE is classified as an organochlorine pesticide andwas used primarily for 
termite control. It has been banned in the U.S. since 1988, and its use was 
restricted from 1983 to 1988. The alpha- and gamma-isomers are the major 
components of technical-grade chlordane; heptachlor and chlorinatedhydrocarbons 
may also occur, Chlordane has a relatively low solubility value and a high 
sorption coefficient. Volatilization may be a significant factor at least in 
surface soils and surface water (Callahan et al., 1979). Hydrolysis and 
photolysis are not significant processes. Biodegradation appears to occur, but 
does not appear significant. 

Chlordane has a strong affinity for organics and sorbs strongly to soils. Due 
to its low solubility, dissolution and transport via groundwater is not 
considered a significant pathway. Rather, it tends to persist in soils very near 
its point(s) of introduction to the environment. Minor constituents in 
technical-grade chlordane tend to disappear quickly, leaving just alpha- and 
gamma-isomers to persist. This matches the occurrences at OU 3. 

DDD (dichlorodiphenyldichloroethane), DDE (dichlorodiphenyldichloroethene), and 
DDT (dichlorodiphenyltrichloroethane). DDD and DDT were commercially produced 
in the U.S. up to 1972 and were used almost exclusively as insecticides. 

,x----x 
DDE .' 

occurs solely as a breakdown product of DDT, DDD also occurs as a breakdown 

NTC-RIFS.OU3 
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product of DDT. These compounds behave similarly and usually coexist in the 
environment. They are very persistent compounds (as evidenced by their presence 
at OU 3 25 years after their use was banned) and are readily bioaccumulated, 
which accounts for their ubiquitous presence in the food chain worlfdwide 
(Callahan et al., 1979). These compounds are not very soluble in water, and tend 
to remain sorbed to soil, so that migrationvia mechanical transport through air, 
soil, or groundwater is the most likely transport mechanism. Volatilization can 
be significant in surface waters (and shallow soils, to a lesser extent). 
Photolysis can be very significant for DDE only, from the aqueous environment. 
Biodegradation is another important removal factor, but only because of the 
compounds' long residence time, rather than the speed of the degradation 
processes, 

ENDOSULFAN I is an insecticide with a wide variety of applications. Hydrol:ysis, 
photolysis, and oxidation are all significant processes affecting the fate of 
endosulfan, particularly in the aquatic environment (Howard, 1991). Endosulfan 
has a high sorption coefficient, so like most other pesticide compounds, it 
remains in soils, where it is subject to hydrolysis and photolysis. Biodegrada- 
tion is possible, but not expected to be a significant factor in its removal from 
the environment. 

HEPTACHLOR and HEPTACHLOR EPOXIDE. Heptachlor, like chlordane, is classified as 
an organochlorine pesticide. It was used to control fire ants around utility 
poles, as well as for termite control. It has not been produced commercially 
since 1987. Heptachlor epoxide is an oxidation product of heptachlor and was 
never produced commercially. They frequently coexist in the environment. 
Heptachlor exhibits low solubility, lowvolatilization andphotolysis potentials, 
and has limited capacity for biodegradation. As with most pesticide compounds, 
they tend to sorb strongly to soils, making them persistent in the environment, 
subject to primarily mechanical transport mechanisms. 

HERBICIDES Several of these compounds are no longer produced, and their use has 
been banned in the U.S. Their presence at OU 3 may be due, in part, to direct 
application as part of routine, basewide pest management practices. 

MCPA (4-chloro-2-methylphenoxy)acetic acid) is commonly used to control broadleaf 
weeds in turf and non-crop areas (Farm Chemicals Handbook, 1994), and is still 
in use. It is generally prepared as water soluble concentrates or emulsifiable 
concentrates, suggesting that it may have been mixed with oil or water as a 
carrier. It is highly soluble andmigrationvia groundwater transport is likely. 

MCPP (potassium (2-methyl-4-chlorophenoxy)propionate) is also used to control 
common broadleaf weeds in grasses (Farm Chemicals Handbook, 1994), and is still 
in use. It behaves similarly to MCPA in the environment. 

2,4'-D (2,4-dichlorophenoxyacetic acid) is used as a systemic herbicide. It does 
not sorb readily to soils, although sorption potential increases under lower pH 
and high organic content conditions in the soil (Howard, 1991). Volatilization 
is not expected to'be significant; however, it is very soluble in water. 
Leaching through the soil and migration in groundwater are likely transport 
mechanisms, although 2,4'-D is expected to rapidly biodegrade in the shallow 
aquatic environment. Biodegradation in soils is also a significant removal 
process. 
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2,4,5-TP [silvex; 2-(2,4,5-trichlorophenoxy)propionic acid] use has been banned 
since 1985. It was used as a general application spray on land, as well as on 
surface water bodies to control weeds. It has a very high sorption coefficient. 
Once in soils, biodegradation is considered the primary loss mechanism (Howard, 
1991). Transport mechanisms would be the same as for other compounds bound to 
soil particles. In water, biodegradation is not considered significant. 
Hydrolization and volatilization are also not significant processes. Photolysis 
is likely in surface water environments, as is adsorption to sediments. 

2,4,5-T (2,4,5-trichlorophenoxyacetic acid). This compound has also been banned 
since 1985. 2,4,5-T will likely biodegrade rapidly in soil, thereby limiting the 
availability for leaching. Biodegradation is slowed somewhat under anaerobic 
soil conditions (Howard, 1991). Its mobility is related to the organic content 
and clay content of the soil: the more organic the soil or the more fine-grained 
the soil, the lower the mobility. 2,4,5-T may be present in water as a result 
of leaching, surface runoff, or by direct application. In water, it will be 
subject to volatilization, photolysis, and biodegradation (Howard, 1991). It 
will also tend to sorb to organic material or sediment particles in surface water 
environments. 

2,4-DB (2,4-dichlorophenoxybutyric acid) is chemically related to 2,4-D and is 
expected to behave similarly in the environment. 

Dalapon is used to control annual and perennial grasses. It is commercially 
available as sodium or magnesium salts (Howard, 1991). In aqueous solution, it 
is corrosive to iron. In soils, biodegradation is the dominant process 
controlling fate, assuming favorable conditions for microbial growth (i.e., soil 
temperatures of 20 to 30 degrees Celsius, adequate moisture, slightly acidic 
conditions) (Howard, 1991). Soil conditions at OU 3 should therefore, be 
favorable for microbial growth. In the absence of biodegradation, leaching will 
be the dominant fate process in soils. In water, dalapon will readily undergo 
biodegradation, hydrolysis, and photolysis. It is not expected to bind to 
sediments or bioaccumulate in aquatic organisms. 

.,-. 

Dichloroprop (2-[2,4-dichlorophenoxylpropionic acid) is chemically related to 
2,4-D and dalapon, and is expected to behave similarly in the environment. 

Dinoseb is another general use herbicide that commonly exists as an ammonium 
salt. It has a relatively low sorption coefficient, although the presence of 
acidic conditions and silty or clayey soils (both of which may occur at OU 3) 
enhances its sorption potential. It is not expected to biodegrade or volatilize 
readily. Photolysis from surface soils is considered an important process, 
although leaching is the primary fate mechanism. Once in the aquatic environ- 
ment, photolysis is considered important in surface water. Volatilization, 
adsorption. to sediments, biodegradation, and hydrolysis -are not considered 
likely. 

INORGANICS 

ALUMINUM is the third most common element in the environment, though not 
generally found in elevated concentrations in groundwater. Aluminum complexes 
readily and high-.concentrations in soil and groundwater are generally due to 
silt-sized particles of aluminum-containing compounds often present as clays or 

.- 

aluminum hydroxides. Complexing and polymerization of the most common valence 

NTC-RIFS.OU3 

PMw.05.99 D-4 



1’ “, 

state of aluminum, Al+3, represents the predominant transport mechanism for 
aluminum in the environment. This is particularly true in the presence of silica 
(which is available in the sandy soil at OU 3). At relatively low-pH conditions 
(current conditions at OU 3), aluminum in soils is highly mobile and readily 
transported via percolation or overland flow, although the presence of silica 
dampens the effect of lower pH. In waters with pH between 5 and 6 (conditions 
at OU 3), aluminum is present predominantly as aluminum hydroxide. 

ANTIMONY behaves similarly to arsenic (see below). It exists naturally in its 
elemental form' and in various sulfide compounds. Its fate in the aquatic 
environment depends on factors such as pH, Eh, and the,presence of organics. Due 
to the relatively high solubility of antimonate and antimonite ions, antimony 
tends to occur and remain in its dissolved form in the aqueous environment. It 
occurs as the soluble oxide form (antimonite salts) in most natural waters; 
however, under reducing conditions antimony hydrate may form. It will 
coprecipitate in the presence of iron and aluminum oxides, both of which are 
likely present at OU 3 (Callahan et al., 1979). 

ARSENIC has two stable forms when in solution in groundwater, arsenate (As5') and 
arsenite (As3+). An arsenic speciation study was conducted on samples from OU 3 
to determine the nature of species present at OU 3 (refer to Section 4.4 for 
additional information). Results indicated that in both soil and groundwater at 
both study areas, roughly 80 percent of the arsenic at OU 3 was present as the 
arsenite (3') or arsenic (III) form in both soil and groundwater. Arsenic (III) 
is the more toxic species, and in general is more soluble than Arsenic (V). 
Arsenic (III) will remain in soil, but it will also readily leach or infiltrate 
to groundwater. This behavior is supported by the distribution of arsenic at OU 
3 (refer to Chapter 4.0). 

In groundwater with pH ranging from 3 to 7 (OU 3 conditions), the monovalent 
arsenate anion H,AsO,- is the dominant form. Upon entering surface water, via 
groundwater discharge, arsenic may partition to sediment from solutionby hydrous 
iron oxide adsorption and/or co-precipitation (or a combination of both) with 
sulfides in the sediment (Callahan et al., 1979). Analysis indicates that 
relatively little iron oxide is present at OU 3, however. The Eh and pH 
conditions of the surface water and sediment govern the effectiveness of these 
mechanisms (adsorption and co-precipitation) as a sink for arsenic. These 
mechanisms appear to be the major inorganic factors controlling arsenic 
concentrations in surface water (Hem, 1989). Once arsenic reaches the aquatic 
environment (such as Lake Baldwin), a cycle of oxidation and reduction causes the 
arsenic species to partitionbetween surface water and sediment (Callahan et al., 
1979). 

BARIUM is present primarily as the Ba(I1) species in the environment. Although 
it occurs naturally, barium compounds are also used in pesticide formulations. 
The chloride, hydroxide, and nitrate forms of barium are water soluble; the 
sulfate and carbonate forms precipitate readily in aquatic environments. 
Adsorption to soil is possible, particularly to clay-rich soils. Under normal 
environmental conditions, barium exists primarily as Ba(II), and, as such, is 
mobile and readily transported by percolation to groundwater. 

BERYLLIUM occurs mainly in its '+ oxidation state or in its elemental form. In 
aqueous solutions, beryllium exists as part of hydrated complexes. It willl form 
very stable compounds with small ions such as fluorides and oxides. Beryllium 
is only slightly soluble at the normal pH range for natural waters (Hem, 1989), 
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so it is expected to be present in particulate rather than dissolved form at OU 
3. At lower pH beryllium tends to sorb to clay mineral sources; at high pHs it 
tends to form insoluble hydroxide compounds (Callahan et al., 1979). 

CHROMIUM is present in minerals predominantly as Cr3+. Dissolved chromium may 
be present as trivalent cations or as anions in which the oxidation state is Cr6+ 
(hexavalent). Six different ionic forms of chromium are consider-ed to be stable 
in aqueous systems. The reduced forms are Cr3+, CrOH2+, Cr(OH),+, and Cr(OH)4-, 
Anionic forms present under oxidizing conditions include chromate and dichromate. 
The dissolved forms that predominate in reducing systems between pH 5 and 9 
(i.e., groundwater conditions at OU 3) are likely CrOH2+ and Cr(OH)2+. 

CADMIUM exists in the environment as CdCl+, CdCl,, CdC12-, CdOH, CdCO,, CdCO,, and 
in its '+ oxidation state. The divalent cationic form is most prevalent in 
unpolluted fresh water. The chlorinated forms tend to occur in saltwater 
environments. The concentration in fresh water of the cationic form is inversely 
related to the pH of the water. Above pH of 9, cadmium is normally not present, 
either due to precipitation or adsorption. In the pH range of 6 to 8, and Eh 
range of +0.20 volts to +0.50 volts (typical ranges for groundwater), most 
cadmium exists as the cadmium ion. Under reducing conditions, cadmium sulfide 
is formed and ultimately precipitates. Cadmium sulfides, oxides, and hydroxides 
are only slightly soluble in water. Under acidic conditions, all cadmium will 
be present as the divalent ion, unless anaerobic conditions exist. Adsorption 
to organic materials in soil and sediments is a relatively important mechanism 
for removal from aquatic environments. 

COBALT is a relatively rare, naturally-occurring, essential nutrient. It has 
many industrial uses in alloys and coloring for ceramics. It exists in the 
environment primarily as Co(II); Co(II1) also occurs, but not under normal 
environmental conditions. It may form oxides, amines, nitrates, chlorides, 
sulfates, and acetates. The carbonate, sulfate, and hydroxide forms are most 
common in freshwater environments (Hem, 1980). Co(I1) compounds are moderately 
soluble and, therefore, are expected to migrate with groundwater. Cobalt will 
sorb moderately to soils, especially in the presence of iron and manganese. 

COPPER occurs naturally most often in the oxide or sulfide forms. It may exist 
as either Cu(1) or Cu(I1); under anaerobic conditions, Cu(1) is the dominant 
species (Hem, 1980). In acidic waters (pH less than 7), it occurs most commonly 
as Cu(I1). In soil, copper tends to be adsorbed, particularly in the presence 
of iron and manganese hydroxides, organic matter, or clay minerals (Hem, 1980). 

IRON is the second most abundant element in the environment though dissolved 
concentrations present in groundwater are generally low. It occurs naturally in 
soils as iron oxides or sulfides minerals, both as discrete grains and as 
coatings on other minerals (Hem, 1989). The chemical behavior of iron and its 
solubility depend upon the oxidation intensity and pH of the environmental system 
in which it is found. Iron in groundwater exists in two valence states, Fe2+ and 
Fe3+, with the Fe'+ or ferrous form the most common under Eh and pH conditions 
similar to those at OU 3. Dissolved iron generally sorbs to sediment and may 
precipitate as iron hydroxide or may oxidize to form iron oxides and iron 
oxyhydroxides (Callahan et al., 1979). Analysis of samples from OU 3 indicates 
that iron oxides are not present in concentrations high enough to significantly 
affect the behavior of compounds such as arsenic. Iron also may complex with 
organic molecules, especially fulvic and humic acids, that are commonly present f---A 
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in soils. Aerated or flowing water with a pH in the range of 6.5 to 8.5 should 
contain little dissolved iron. 

LEAD is a component of herbicides and insecticides, and is also a natural 
component of a wide variety of minerals (Hem, 1989). It is present in soils 
primarily as Pb'+, which may precipitate as lead sulfates, hydroxides, and 
carbonates. These resulting lead complexes are relatively insoluble and as a 
result, the migration of lead tends to be linked to physical transport of 
particles (Callahan et al., 1979). The presence of organic acids may remobilize 
lead, particularly under acid pH conditions. Neither volatilization or 
hydrolysis are expected to be significant processes for lead. Adsorption, 
particularly under reducing conditions, appears to be the dominant mechanism 
controlling the fate of lead in the environment. 

MANGANESE is an essential nutrient and occurs naturally in the earth's crust and 
in fresh water and saltwater. It occurs in the Mn'+, Mn3', Mn4+, Mn5+, Mn6+, and 
Mn'+ valence states, with the 2+ state the most stable and prevalent. In aquatic 
systems, manganese chloride and sulfate are important species. Manganese 
carbonates, oxides, and hydroxides are common mineral forms. 

Under acidic conditions, Mn2+ is highly soluble. Under high-pH conditions, 
manganese precipitates in the hydroxide form. Sorption to organic material also 
occurs under higher pH conditions. In general, however, manganese is less likely 
to adsorb to soil or sediment than other inorganics. As a result, it is 
generally available for transport. The presence of silicates, hydroxides, and 
carbonates (common in clayey and sandy soils in Florida) provide a substrate for 
manganese adsorption, which reduces its solubility (Callahan et al., 1979). 

MERCURY may exist in the ' (elemental), '+, and '+ oxidation states. The 2+ 
species is the most common in the natural environment. Mercury chloride and 
sulfide compounds are common precipitates. Volatilization may be a significant 
transport process for mercury due to its high vapor pressure. Methylation in 
soil or groundwater is a common transformation, which makes the mercury more 
soluble and mobile. However, under anaerobic conditions, mercury sulfide is the 
dominant species, and it is relatively insoluble and, therefore, unavailable for 
methylation. In soils, mercury tends to sorb strongly. 

SELENIUM is a non-metallic element and an essential animal nutrient in trace 
amounts. It can exist in the ' (elemental), 2+, 4+, and 6+ oxidations states. 
Low pH and reducing conditions tend to favor the elemental state (Callahan et 
al., 1979). In its elemental state, selenium is insoluble in water. Selenate 
and selenite are soluble and compose most of the dissolved form under environmen- 
tal conditions. The presence of hydrous iron and manganese oxides increases the 
adsorption of selenium and is probably the dominant mechanism controlling its 
fate. 

SILVER is relatively rare in the environment, and aquatic concentrations are 
generally low. Argentite (silver sulfide) is the most common natural mineral 
form, although silver halides and chlorides occur, and silver complexes with 
oxides, carbonates, and phosphates are relatively common. Silver is relatively 
insoluble in most of these forms. 

f-l 
Silver is readily.adsorbed in the presence of oxides of manganese or iron (which 
are extremely common in the natural environment). It also readily adsorbs to 
organic materials, tending to concentrate in the finer fractions of soil or 
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sediment (where organic materials are concentrated). Precipitation of silver 
sulfide may occur under reducing conditions (current conditions at OU 3). 
Sorption and precipitation are dominant processes affecting the fate of silver 
in the environment (Callahan et al., 1979). As a result, silver concentrations 
are usually greater in sediment or soil than in water media. Elemental silver 
is quite stable over a wide range of environmental conditions (i.e., Eh and pH). 

VANADIUM commonly exists in the 3+, 4+, and '+ valence states. Its aqueous 
chemistry is quite complex, but overall concentrations seem to be controlled more 
by availability of a vanadium source rather than by equilibrium considerations. 
Bioconcentration of vanadium by vegetation has been reported by several 
researchers. 

ZINC is a naturally occurring component of soils. It is also an ingredient in 
many insecticide and fungicide applications. Under neutral to acidic pH 
conditions (current conditions at OU 3), zinc is present primarily as zinc (II) 
ion in solution. At pH greater than 7, zinc (II) tends to sorb completely. Zinc 
has the ability to form moderately soluble complexes with chlorides, phosphates, 
nitrates, sulfates, carbonates, and silicates. Zinc sulfate, which is relatively 
insoluble, is commonly formed under reducing conditions, such as exist at OU 3. 
In the presence of dissolved organic compounds, zinc (II) tends to bind with the 
organic constituents, which increases dissolved zinc concentrations in water. 

In soils, zinc tends to form complexes, particularly with hydroxide ions. It 
tends to be enriched in surface soils, relative to subsurface soils (Callahan et 
al., 1979). 

Sorption of zinc by hydrous metal oxides, clay minerals, and organic material is 
the dominant fate process in aquatic environments. Concentrations of zinc in 
suspended and bed sediments always exceed dissolved concentrations in water. 
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EPA REGION III RISK-BASED CONCENTRATION TABLE 
TECHNICAL BACKGROUND INFORMATION 

(Originally developed by Roy L. Smith, Ph.D.) 

Development of Risk-Based Concentrations 

General 

Separate carcinogenic and non-carcinogenic risk-based concentrations were calculated for 
each compound for each pathway. The concentration in the table is the lower of the two, rounded 
to two significant figures. The following terms and values were used in the calculations: 

General: 
Carcinogenic potency slope oral (risk per mg/kg/d): 
Carcinogenic potency slope inhaled (risk per m&g/d): 
Reference dose oral (mg/kg/d): 
Reference dose inhaled (mg/kg/d): 
Target cancer risk: 
Target hazard quotient: 
Body weight, adult (kg): 
Body weight, age l-6 (kg): 
Averaging time carcinogens (d): 
Averaging time non-carcinogens (d): 
Inhalation, adult (m3/d): 
Inhalation, child (m3/d): 
Inhalation factor, age-adjusted (m3-y/kg-d): 
Tap water ingestion, adult (L/d): 
Tap water ingestion, age l-6 (L/d): 
Tap water ingestion factor, age-adjusted (L-y/kg-d): 
Fish ingestion (g/d): 
Soil ingestion, adult (mg/d): 
Soil ingestion, age l-6 (mg/d): 
Soil ingestion factor, age adjusted (mg-y/kg-d): 

Residential: 
Exposure frequency (d/y): 
Exposure duration, total (y): 
Exposure duration, age l-6 (y): 
Volatilization factor (L/m3): 

Occupational: 
Exposure frequency (d/y): 
Exposure duration (y): 
Fraction of contaminated soil ingested (unitless 

* CPSO 
* CPSi 
* RfDo 
* RfDi 

le-06 TR 

1 -JJQ 
70 BWa 
15 BWc 

25550 ATc 
ED*365 ATn 

20 IRAa 
12 IRAC 

11.66 IFAadj 
2 IRWa 
1 IRWc 

1.09 IFWadj 
54 IRF 

100 IRSa 
200 IRSc 

114.29 IFSadj 

350 EFr 
30 EDtot 
6 EDc 

0.5 K 

250 EFo 
25 EDo 

,-. 

T---x 



Age-adjusted factors 

Because contact rates with tap water, ambient air, and residential soil are different for 
children and adults, carcinogenic risks during the first 30 years of life were calculated using age- 
adjusted factors. These factors approximated the integrated exposure from birth until age 30 by 
combining contact rates, body weights, and exposure durations for two age groups - small 
children and adults. The age-adjusted factor for soil was obtained from RAGS IB; the others 
were developed by analogy. 

(1) Air inhalation 

IFAadj 3 = 
EDc - IRAc + (EDtot - EDc) . IRAa 

BWc BWa 

(2) ’ Tap water ingestion 

IFWadj s = EDc . IRWc + (EDtot - EDc) . IRWi 
BWc BWa 

i 

(3) Soil ingestion 

IFSadj G = EDc . IRSc + (EDtot - EDc) . IRSa 
BWc BWa 

Residential water 

Volatilization terms were calculated only for compounds &ith a mark in the “VOC” 
column. Compounds having a Henrys Lath constant greater than 1 O-’ were considered volatile. 
The list may be incomplete, but is unlikely to include false positives. The equations and the 
volatilization factor (K, above) were obtained from RAGS IB. Oral potency slopes and reference 
doses were used for both oral and inhaled exposures for volatile compounds lacking inhalation 
values. RBCs for carcinogens were based on combined childhood and adult exposure; for non- 
carcinogens RBCs were based on adult exposure. 

(4) Carcinogens 

RBC - - UL? - 
TR . ATc . 1000% 

L EF~ . ( [K . IFAadj . CPSil + [ IFWadj * CPSol) 

2 



Ambient air 

(5) Non-carcinogens 

ug - RBC y- - 
THQ. BWa. ATn .lOOOz 

EFr. EDtot. K. IRAa + IRWa 
Rflli RfDo 

--. 

Oral potency slopes and references were used where inhalation values were not available. 
RE3Cs for carcinogens were based on combined childhood and adult’exposure; for non- 
carcinogens RE3Cs were based on adult exposure. 

(6) Carcinogens 

RBC 5 = 
TR.ATc. 1OOOg 

EFr. IFAadj . CPSi 

(7) Non-carcinogens 
~g _ THQ. RfDi . BWa . ATn * 1000% 

RBC m3 - EFr. EDtot. IRAa 

Edible fish 

All RBCs were based on adult exposure. 

(8) Carcinogens 
% - RBC kg - 

TR. BWa. ATc 

EFr. EDtot. IRF * CPSO 
lOOO$ 

(9) Non-carcmogens 
,,,g _ THQ. RfDo. BWa .ATn RBC kg - 

EFr. EDtot. IRF 
lOOO$ 

Commercial/industrial soil ingestion 

Rl3Cs were based on adult occupational exposure, including an assumption that only 50% 
of total soil ingestion is work-related. 

(10) Carcinogens 

3 



RBC mg = 
kg 

Tj$ jjfj$; ATc 

EFo- EDo - IRSa - FC - CPSo 
lo6 mg 

kg 

(11) Non-carcinogens 
RBc z = THQ - RfDo 0 TE; ATn 

EFo . EDo - - FC 
lo6 mg 

kg 

Residential soil ingestion 

RESCs for carcinogens were based on combined childhood and adult exposure; RBCs for 
non-carcinogens were based on childhood exposure only. 

(12) Carcinogens 
mg = 

RBc kg 
TR - ATc 

EFr. IFsadj m CpSo 
lo6 mg 

kg 

(13) Non-carcinogens 
mc z = THQ * RfDo * BwR’SAcTn 

EFr * EDc * 
lo6 mg 

kg 



UNITED STATES ENVIRONMENTAL PROTECT!ON AGENCY 
REGION III 

841 Chestnut Building 
Philadelphia, Pennsylvania 19107 

SUBJECT: Risk-Based Concentration Table DATE: 10/l/98 

FROM: Jennifer Hubbard, Toxicologist 
Superfund Technical Support Section (3HS41) 

TO: RBC Table Users 

Attached is the EPA Region III Risk-Based Concentration (RBC) Table, which we 
prepare and post periodically for all interested parties. 

IMPORTANT NOTES: To make the RBC Table more accessible and to minimize paper 
usage, it is now primarily available through the Internet. The address is 
http://www.epa.gov/reg3hwmd/risk/riskmenu.htm. The Table is available in both Lotus 
and Excel as “self-extracting” files. These files should b,e” downloaded and then processed 
with your computer’s “run” function. The files can then be viewed in Lotus or Excel. 
If you have technical questions about the toxicological or risk assessment aspects of the 
RBCs, please contact Jennifer Hubbard at 215-814-3328 or 
hubbard.jennifer@epamail.epa.gov. Other questions can be addressed to Vanessa Sizer or 
Terri Fields at 2 15-8 14-304 1. You can also consult the Frequently Asked Questions, 
below. 

CONTENTS, USES, AND LIMITATIONS OF THE RBC TABLE 

The RBC Table contains Reference Doses (RfDs) and Cancer Slope Factors (CSFs) for 
400-500 chemicals. These toxicity factors have been combined with “standard” exposure 
scenarios to calculate RBCs--chemical concentrations corresponding to fixed levels of risk (i.e., a 
Hazard Quotient (HQ) of 1, or lifetime cancer risk of lE-6, whichever occurs at a lower 
concentration) in water, air, fish tissue, and soil. 

‘f--x, 

The Region III toxicologists use RBCs to screen sites not yet on the NPL, respond rapidly 
to citizen inquiries, and spot-check formal baseline risk assessments. The primary use of RBCs is 
for chemical screening during baseline risk assessment (see EPA Regional Guidance EPA/903/R- 
93-001, “Selecting Exposure Routes and Contaminants of Concern by Risk-Based Screening”). 
The exposure equations come from EPA’s Risk Assessment Guidance for Superfund (RAGS), 
while the exposure factors are those recommended in RAGS or supplemental guidance from the 
Superfund program. The attached technical background document provides specific equations 
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and assumptions. Simply put, RBCs are like risk assessments run in reverse. For a single 
contaminant in a single medium, under standard default exposure assumptions, the RBC 
corresponds to the target risk or hazard quotient. 

RBCs also have several important limitations. Specifically excluded from consideratio:n 
are (1) transfers from soil to air and groundwater, 2) cumulative risk from multiple contaminants 
or media, and (3) dermal risk. Additionally, the risks for inhalation of vapors from water are 
based on a very simple model, whereas detailed risk assessments may use more detailed 
showering models. Also, the toxicity information in the Table has been assembled by hand and 
(despite extensive checking and years of use) may contain errors. It’s advisable to cross-chedk 
before relying on any RfDs or CSFs in the Table. If you note any errors, please let us know. 

It is important to note that this Table uses inhalation RIDS and CSFs rather than RfCs and 
inhalation unit cancer risks. This is because the latter factors incorporate exposure assumptions 
and therefore can only be used for one exposure scenario. Because risk assessors need to 
evaluate risks for many types of scenarios, the factors have been converted to the more traditional 
RfDs and CSFs. Unless otherwise indicated in the toxicity-factor source, the assumption is that 
RfCs and unit risks should be adjusted by a 70-kilogram body weight and a 20 m3/day inhalation 
rate to generate the RfDs and CSFs. 

Many users want to know if the RBCs can be used as valid no-action levels or cleanup 
levels, especially for soils. The answer is a bit complex. First, it is important to realize that $lg 
RBC Table does not constitute regulation or guidance, and should not be viewed as a substitt& 
for a site-specific risk assessment. For sites where: 

1. A single medium is contaminated; 

2. A single contaminant contributes nearly all the health risk; 

3. Volatilization, leaching, dermal contact, and other pathways not included in the 
RBCs are not expected to be significant; 

4. The exposure scenarios and assumptions used in the RBC table are appropriate for 
the site; 

5. The fixed risk levels used in the RBC table are appropriate for the site; and 

6. Risk to ecological receptors is not expected to be significant; 

the RBCs would probably be protective as no-action levels or cleanup goals. However, to the 
extent that a site deviates from this description, as most do, the RBCs would not necessarily be 
appropriate. 

To summarize, the Table should generally not be used to set cleanup or no-action levels at 



CERCLA sites or RCRA Corrective Action sites. to substitute for EPA guidance for preparing 
baseline risk assessments, or to determine if a waste is hazardous under RCRA. ‘. 

SPECIAL NOTES 

The RBC Table was originally developed by Roy L. Smith, Ph.D., for use by risk 
assessors in the Region III Superfund program. Dr. ‘Smith is no longer with Region III, and the 
Table continues to evolve. You may notice some modifications of formatting and conventions 
used in the Table. 

For instance, besides formatting, the following changes are noteworthy: 

. As usual, updated toxicity factors have been used wherever available. However, because 
IRIS and provisional values are updated more frequently than the RBC Table, RBC Table 
users are ultimately responsible for obtaining the most up-to-date values. The RBC Table 
is provided as a convenience, but toxicity factors are compiled from the original soumes 
and it is those original sources that should serve as the definitive reference. 

. Certain outdated and withdrawn numbers have been removed from the Table. 

. BACK BY POPULAR DEMAND: Changes to the table have been marked v@h asterisks 
(* *). This was the most commonly requested feature over,the,last six months. Changes 

:.f”“a ; 

may involve a corrected CAS number or a correction in the VOC status, or they may 
reflect changes of RfDs and CSFs on IRIS. 

. RBCs are no longer rounded to lE6 ppm. For certain low-toxicity chemicals, the RBCs 
exceed possible concentrations at the target risks. In such cases, Dr. Smith rounded these 
numbers to the highest possible concentration, or lE6 ppm. The rounding has been 
discontinued so that Table users can adjust the RBCs to a different target risk whenever 
necessary. For example, when screening chemicals at a target HQ of 0.1, noncarcinogenic 
RBCs may simply be divided by 10. Such scaling is not possible when RBCs are rounded. 

. This Table was originally compiled to assist Superfund risk assessors in screening 
hazardous waste sites. The large number of chemicals made the Table unwieldy and 
difficult to keep current. Many of the chemicals did not typically (or even occasionally) 
appear at Superfund sites. Starting with the April 1998 version of the Table, the 600+ 
chemicals were reduced to some 400-500 chemicals by eliminating many of those atypical 
chemicals. Through time, the Table may continue to grow or decrease in size. Comments 
on this issue are appreciated. During the last six months, only one request was received for 
restoration of a chemical: NuStar has been restored to the Table. (A list of the deleted 
chemicals is attached.) 

. At Region III Superfund sites, noncancer RBCs are typically adjusted downward to z-q. 

correspond to a target HQ of 0.1 rather than 1. (This is done to ensure that chemicals with 



additive effects are not prematurely eliminated during screening.) However, some 
chemicals have RBCs at HQs of 0.1 that are lower than their RBCs at lE-6 cancer risk. 
In other words, the screening RBC would change from carcinogenic to noncarcinogenic:. 
A new feature of this Table is that these chemicals are now flagged with a “!” symbol. 
Therefore, assessors screening with adjusted RBCs will be alerted to this situation. 

Earlier versions of this Table included a substitution of inhalation toxicity factors for oral 
factors whenever oral factors were unavailable (this applied only to groundwater and air, 
but not soil or fish). This practice has been discontinued in order to minimize the 
uncertainty associated with such a conversion. The discontinuation of this practice does 
not significantly decrease the number of available RBCs. 

. CAS numbers and volatility status have begun to be re-checked in accordance with 
comments from users. At this time, 85% of the chemicals have been checked for 
volatility, and about 99% of the CAS numbers have been verified. 

. Earlier versions of this Table included soil screening levels (SSLs), when those values 
were available in draft form. Since the finalization of the SSL Guidance, risk assessors are 
urged to consult the final SSL Guidance directly. The Guidance has detailed 
recommendations on site-specific sampling and site-specific SSL generation. (SoiJ 
Screening Guidance: User’s Guide, April 1996, Publication 9355.4-23; and Soil Screen& 
Guidance: Technical Background Document, May 1996; EPA/540/R-95/128) 

. One user of the Table pointed out that the CAS numbers do not contain the dashes that 
are part of their format. CAS numbers have always appeared on the Table without dashes, 
but may be converted to their dashed form by placing a dash before the last number 
(farthest to the right), then moving two places to the left and placing another dash. For 
example, “107131” becomes “107-13-l “; “7440360” becomes “7440-36-0”; “25057890” 
becomes “25057-89-0.” Region III could add the dashes directly to the Table, but we do 
not wish to make this change without feedback from users on whether this would 
adversely affect them. Therefore, we are soliciting comments on this issue (see box on 
first page for address). 

FREQUENTLY ASKED QUESTIONS 

To help you better understand the RBC Table, here are answers to our most often-asked 
questions: 

1. How can the age-adjusted inhalation factor (11.66) be less than the inhalation rate for 
either a child (12) or an adult (20)? 

Age-adjusted factors are not intake rates, but rather partial calculations which have 
different units from intake rates. (Therefore, they are not directly comparable.) The fact 
that these partial calculations have values similar to intake rates is really coincidental, <an 



artifact of the similar magnitude of years of exposure and time-averaged body weight. 

2. For manganese, IRIS shows an oral RfD of 0.14 mg/kg/day, but the RE3C Table uses 2E-2 
mgikgfday. Why? 

The IRIS RfD includes manganese from all sources, including diet. The explanatory text 
in IIUS recommends using a modifying factor of 3 when calculating risks associated with 
non-food sources, and the Table follows this recommendation. IRIS also recommends 
subtracting dietary exposure (default assumption in this case 5 mg). Thus, the IRIS RfD 
has been lowered by a factor of 2 x 3, or 6. The Table now reflects manganese RBCs for 
both “food” and “non-food” (most environmental) sources. 

3. What is the source of the child’s inhalation rate of 12 m3/day? 

The calculation comes from basic physiology. It’s a scaling of the mass-specific 20 m3/day 
rate for adults from a body mass of 70 kg to 15 kg, using the 2/3 power of mass, as 
follows: 

Ircm = mass-specific child inhalation rate (m3/kg/day) 
Ire = child inhalation rate (m3/day) 

20 m3<day / 70 kg = 0.286 m3/kg/day (mass-specific adult inhalation rate) 

0.286 m3/kg/day x (70°.67) = (Ircm) x (15°.67) 

Ircm = 0.803 m3/kg/day 

K---Y 

Ire = Ircm x 15 kg = 0.803 m3/kg/day x 15 kg = 12.04 m3/day 

4. Can the oral RfDs in the REK Table be applied to dermal exposure? 

5. 

Not directly. Oral RfDs are usually based on administered dose and therefore tacitly 
include a GI absorption factor. Thus, any use of oral RfDs in dermal risk calculations 
should involve removing this absorption factor. Consult the Risk Assessment Guidance 
for Sunerfund, Part A, Appendix A, for further details on how to do this. 

The exposure variables table in the RBC background document lists the averaging time for 
non-carcinogens as “ED*365.” What does that mean? 

ED is exposure duration, in years, and * is the computer-ese symbol for multiplication. 
Multiplying ED by 365 simply converts the duration to days. In fact, the ED term is 
included in both the numerator and denominator of the RBC algorithms for non-cancer 
risk, canceling it altogether. See RAGS for more information. 

&---% 
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6. Why is inorganic lead not included in the RBC Table? 

EPA has no consensus RfD or CSF for inorganic lead, so it is not possible to calculate 
RBCs as we have done for other chemicals. EPA considers lead to be a special case 
because of the difficulty in identifying the classic “threshold” needed to develop an RID. 

EPA therefore evaluates lead exposure by using blood-lead modeling, such as the 
Integrated Exposure-Uptake Biokinetic Model (IEUBK). The EPA Office of Solid W;aste 
has also released a detailed directive on risk assessment and cleanup of residential soil 
lead. The directive recommends that soil lead levels less than 400 mg/kg are generally 
safe for residential use. Above that level, the document suggests collecting data and 
modeling blood-lead levels with the IEUBK model. For the purposes of screening, 
therefore, 400 mg/kg is recommended for residential soils. For water, we suggest 15 ug/l 
(the EPA Action Level in water), and for air, the National Ambient Air Quality Standard. 

7. Where did the CSFs for carcinogenic PAHs come from? 

The PAH CSFs are all calculated relative to benzo[a]pyrene, which has an IRIS slope 
factor. The relative factors for the other PAHs can be found in “Provisional Guidance for 
Quantitative Risk Assessment of Polycyclic Aromatic Hydrocarbons,” Final Draft, EC.AO- 
CIN-842 (March, 1993). 

8. May I please have a copy of a previous RBC Table? 

We do not distribute outdated copies of the RBC Table. Each new version of the Table 
supersedes all previous versions. 

9. Please elaborate on the meaning of the “W” source code in the Table. 

The “W” code means that a RfD or CSF is currently not present on either IRIS or 
HEAST, but that it was once present on either IRIS or HEAST and was removed. Such 
withdrawal usually indicates that consensus on the number no longer exists among EPA 
scientists, but not that EPA believes the contaminant to be unimportant. 

Withdrawn numbers are shown in the Table because we still need to deal with these 
contaminants during the long delays before replacement numbers are ready. For the 
purpose of screening, a “W” value is similar to a provisional value in that neither value has 
achieved Agency consensus. The “W” code should serve as a clear warning that before 
making any serious decision involving that contaminant, you will need to develop an 
interim value based on current scientific understanding. 

If you are assessing risks at a site where a major contaminant is coded “W,” consider 
working with your Region EPA risk assessor to develop a current toxicity constant. If the 
site is being studied under CERCLA, the EPA-NCEA Regional Technical Support group 
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may be able to assist. 

10. Can I get copies of supporting documents for interim toxicity constants which are coded 
“E” in the RBC Table? 

Unfortunately, Region 3 does not have a complete set of supporting documents. The 
EPA-NCEA Superfund Technical Support Center prepares these interim, toxiqity constants 
in response to site-specific requests from Regional risk assessors, and sends the 
documentation only to the requestor. The RBC Tables contain only the latest interim 
values that we’ve either requested or have otherwise received. NCEA maintains the 
master data base of these chemicals, but will not release documentation of provisional 
values unless they are recent. Furthermore, since NCEA’s Superfund Technical Support 
Center is mainly for the support of Superfund, it usually cannot develop new criteria 
unless authorized to do so for a specific Super-fund project. 

11 Why is there no oral RfD for mercury? How should I handle mercury? 

If an “E’‘-coded contaminant is a chemical of potential concern at your site, we urge you 
to work with the EPA Regional risk assessor assigned to the project in order to develop or 
obtain documentation for provisional values. EPA Region 3 furnishes documents only 
when needed to support Regional risk ‘assessments or recommendations. 

Attached is a list of ‘Y-coded chemicals whose supporting documentation was issued 
prior to 1996, indicating that toxicity information may need to be updated. 

IRIS gives oral RfDs for mercuric chloride and for methylmercury, but not for elemental 
mercury. Therefore, the RBC Table reflects this primary source. Consult your 
toxicologist to determine which of the available mercury numbers is suitable for the 
conditions at your site (e.g., whether mercury is likely to be organic or inorganic.) 

Attachments 
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“DISCONTINUED” CHEMICALS 

These chemicals may still have toxicity criteria available in IRIS, HEAST, or NCEA provisional 
values. However, they are not routine chemicals and therefore will not be routinely maintained in 
the RBC Table, unless our Table users report a significant need for chemicals to be re-added. 
Some of the chemicals on this Table were deleted because supporting toxicity information has 
been withdrawn or is unavailable. 

acephate 
acifluorfen 

dlY 
aluminum phosphide 
ametryn 
amitraz 
antimony potassium tartrate 
aramite 
avermectin B 1 
bayleton 
benomyl 
bidrin 
bis(2-chloro-1 -methylethyl)ether 
bisphenol A 
4-bromophenyl phenyl ether 
bromoxynil octanoate 
cacodylic acid 
captan 
chloramben 
chloroacetaldehyde 
4-chlorobenzotrifluoride 

acetone cyanohyrin 
acrylic acid 
ally1 alcohol 
Zildl-0 

m-aminophenol 
ammonium sulfamate 
apollo 
as&-n 
barium cyanide 
benefin 
benzotrichloride 
biphenthin 

boron trifluoride 
bromoxynil 
butylphthalyl butylglycolate 
captafol 
carboxin 
chlorimuron-ethyl 
2-chloroacetophenone 
2-chloroethyl vinyl ether 

4-chloro-2-methylaniline hydrochloride 
chlorothalonil chlorpropham 
chlorsulfuron chlorthiophos 
coal tar creosote 
cyclohexlamine 
danitol 
demeton 
diethylforamide 
dimethipin 
N,N-dimethylformamide 
diphenamid 
direct blue 6 
dodine 
ethephon 
ethyl acrylate 

cyromazine 
decabromodiphenyl ether 

diallate 
diflubenzuron 
dimethoate 
dimethyl terephthalate 
direct black 38 
direct brown 95 
1,2-epoxybutane 
2-ethoxyethanol acetate 
EPTC 
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ethylene cyanohydrin 
ethyl p-nitrophenyl phenylphosphorothioate 

express 
flurprimidol 
fluvalinate 
fosteyl-al 
fimnecyclox 
haloxyfop-methyl 
imazalil 
iprodione 
kepone 
linuron 

ethylphthalyl ethyl glycolate 
fluoridone 
flutolanil 
folpet 
filrium 
glufosinate-ammonium 
harmony 
imazaquin 
isoxaben 
lactofen 
londax 
maleic hydrazide 
mancozeb 
merphos 
metalaxyl 
methomyl 
2-methoxyethanol 
2-methylaniline hydrochloride 
4,4-methylene bisbenzeneamine 
molinate 
napropamide 
nickel subsulfide 
3nitroaniline 
nitroguanidine norflurazon 

malononitrile 
maneb 
merphos oxide 
methamidophos 
2-methoxyethanol acetate 
2-methoxy-5nitroaniline 
methyl chlorocarbonate 
metribuzin 
2-naphthylamine 

nitrapyrin 
4nitroaniline 

octabromodiphenyl ether 
octamethylpyrophosphoramide 
pebulate 
pentabromo-6-chlorocyclohexane 
pentabromodiphenyl ether 
phenylmercuric acetate 
phosmet 
pirimiphos-methyl 
profluralin 
propargyl alcohol 
propham 
propylene oxide 
quinalphos 
selenourea 
sodium fluoroacetate 
sy sthane 
temephos 
terbufos 

paclobutrazol 
pendimethalin 

phenmedipham 
phorate 
picloram 
prochloraz 
pronamide 
propazine 
propiconazole 

PYdrm 
savey 
sethoxydim 
sodium metavanadate 
tebuthiuron 
terbacil 
terbutryn 



tetrachlorovinphos tetraethyldithiopyrophosphate 
thallium selenide 
2-(thiocyanomethylthio)-benzothiazole 
thiofanox thiophanate-methyl 
thiram tralomethrin 
triallate triasulfuron 
2,4,6-trichloroaniline hydrochloride 
tridiphane triethylamine 
trifluralin vernam 

10 
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NCEA (“E”) CHEMICALS WITH SUPPORTING INFORMATION PRE-1996 

aminodinitrotoluenes 
bis(2-ethylhexyl)phthalate, inhalation CSF 
dibenzofuran 
1,4-dichlorobenzene, inhalation CSF 
1,2-dichloroethane, oral RID; RfC 
4,6-dinitro-2-methylphenol 
2-hexanone 
4-nitrophenol 
polychlorinated terphenyls 
benzo[a]pyrene, inhalation CSF 
titanium 
titanium dioxide 
trichloroethene 

NCEA information on lithium, CSFs for PAHs relative to benzo[a]pyrene, and tetrachloroethene 
CSFs were originally produced prior to 1996, but NCEA has confkmed within the last two years 
that the information is still current. 

n 



E = EPA-NCEA p?ovisional value 0 = omcr 

Chemical 

ACETALDEHYDE 

ACETDCHLOR 

ACETONE 

ACETONITRILE 

ACETOPHENONE 

ACROLEIN 

ACRYLAMIDE 

ACRYLONITRILE 

ALACHLOR 

ALAR 

ALDICARB 

ALDICARB SULFONE 

ALDRIN 

ALUMINUM 

AMINODINITROTOLUENES 

4-AMINOPYRIDINE 

AMMONIA 

ANILINE 

ANTIMONY 

ANTIMONY PENTOXIDE 

ANTIMONY TETROXIDE 

ANTIMONY TRIOXIDE 

ARSENIC 

ARSINE 

ASSURE 

ATRAZINE 

AZOBENZENE 

BARIUM 

BAYGON 

Risk-based concentrations 

Tap Ambient Soil 

RlDO CSFo RtDi CSFi water air Fish Industrial Residential 

GAS mg/kg/d llmgncgld wW l/mg/kg/d voc ugn @ml mglkg mgM mm 
75070 2.57E-03 I 7.7E-03 I 8 IE-OI C 

34256821 2E-02 I 7.3E+02 N 7.3EtOl N 27E+Ol N 4 lE+04 N 16E+03 N 

67641 l.WE-01 I 3.7E+03 N 3.7E+02 N 1.4E+02 N 2.OE+05 N 7.8E+03 N 

75058 6 WE-03 I 1.40E-02 A 2.2E+02 N 5.lE+Ol N 8.lE+W N 1.2E+O4 N 4.7E+02 N 

98862 l.WE-01 I 5 70E-06 W Y 4.2E-02 N 2.lE-02 N 1.4E+02 N 2.OE+05 N 7.8E+O3 N 

107028 2.00E-02 H 5.70E-06 t Y 4.2E-02 N 2.lE-02 N 2.7E+Ol N 4.lE+O4 N 16E+03 N 

79061 2.WE-04 I 4.50EtW I 4.50E+OO I 1.5E-02 C 1.4E-03 C 7.OE-04 C 1.3E+W C 1.4E-01 C 

107131 l.WE-03 H 5.40E-01 I 5.70E-04 I 2.40E-01 I 1.2E-01 C 2.6E-02 C 5.8E-03 C l.lE+Ol C l.ZE+W C 

15972608 l.WE-02 I 8.WE-02 H 8.4E-01 C 7.8E-02 C 3.9E-02 C 7.2E+Ol C B.OE+W c 

1596845 1.50E-01 I 5.5Et03 N 5.5E+02 N 2.OE+02 N 3.lE+05 N 12E+04 N 

116063 l.WE-03 I 3.7EtOl N 3.7E+OO N 1.4E+W N 2 OE+03 N 78E+01 N 

1646884 1 .WE-O3 I 3.7E+Ol N 3.7E+W N 1.4E+W N 2,OE+03 N 7.8E+Ol N 

309002 3.WE-05 I 1.70E+Ol I 1,70E+Ol I 3.9E-03 C 3.7E-04 c 1.9E-04 C 3.4E-01 C 3 8E-02 C 

7429905 1 .WE+W E l.OOE-03 f 3.7E+O4 N 3.7E+W N 1.4E+03 N 2.OE*C6 N 7.8E+04 N 

6.OOE-05 E 2.2E+W N 2.2E-01 N 8.lE-02 N 1.2E+02 N 4.7E+W N 

504245 2.WE-05 H 7.3E-01 N 7.3E-02 N 2.7E-02 N 4.1E+Ol N 1.6E+W N 

7664417 2.86E-02 I Y 2.lE+02 N l.OE+02 N 

62533 5.70E03 I 2.9OE-04 I Y 1.9E+W C ! l.lE+W N 5.5E-01 C l,OE+03 C l.lE+02 C 

7440360 4.00E04 I l..5E+Ol N 1.5E+W N 5.4E-01 N 82E+02 N 3 lE*Ol N 

1314609 5.WE-04 H l.BE+Ol N l.BE+W N 6.8E-01 N 1 OE+03 N 39E+Ol N 

1332816 4.WE-04 H 1.5E+Ol N 1.5E+W N 5.4E-01 N 8.2E+02 N 3.lE+Ol N 

1309644 4.WEO4 H 5.70E-05 I lSE+Ol N 2.lE-01 N 5.4E-01 N 8.2E+02 N 3.lE+Ol N 

7440382 3 WE-04 I 1.5OE+W I 1.5lEtOl I 4.5E-02 C 4.lE-04 C 2.1E-03 C 3.8E+CKl C 43E-01 C 

7784421 1.40E-05 I Y l.OE-01 N 5.lE-02 N 

76578148 9.WE-03 I 3.3E+02 N 3.3E+Ol N 12E+Ol N 1.8E+O4 N 7.OE+02 N 

1912249 3 50E-02 I 2.20E-01 H 3.OE.01 C 2.8E-02 C 1.4E-02 C 2.6E+Ol C 2.9E+W C 

103333 l.lOE-01 I 1.10E-01 I 6.lE.01 C 5.7E-02 C 2.9E-02 C 5.2E+Ol C S.BE+W C 

7440393 7.WE-02 I 1.40E-04 A 2.6E+03 N 5.lE-01 N 9.5E+Ol N 14E+05 N 5.5E+03 N 

114261 4.WE-03 I 1.5E+02 N 1.5E+Ol N 5.4E+W N 8.2E+03 N 3.lEt02 N 

BAYTHROID 68359375 2.50E-02 I 9.lE+02 N 9.lE+Ol N 3,4E+Ol N 5.lE+O4 N 2.OE+03 N 

BENTAZON 25057890 3 WE-02 I l.lE+03 N l.lE+02 N 4.lE+Ol N 6.lE+O4 N 2.3Et03 N 

BENZALDEHYDE 100527 l.WE-01 I 3.7E+03 N 3.7E+02 N 1.4E+02 N 2.OE+05 N 7.8E+03 N 

BENZENE 71432 3.WE-03 E 2.WE-02 I 1.70E-03 E 2.90E-02 I y 3.6E-01 C 2.2E-01 C 1.1E-01 C 2.OE*02 C 2.2E+Ol C 

BENZENETHIOL 108985 l.WE-05 Ii Y 6.lE.02 N 3.7E-02 N 1.4E-02 N 2.OE+Ol N 7.8E01 N 

BENZIDINE 92875 3 WE-03 I 2.30E+02 I 2.30E+02 I 2.9E.04 C 2.7E-05 C 1.4E-05 C 2.5E-02 C 2 8E-03 C 

BENZOIC ACID 65850 4.WE+W I 1.5E+05 N 1.5E+O4 N 5.4E+03 N 8.26+06 N 3.lE+05 N 

BENZYL ALCOHOL lW516 3.WE-01 H l.lE+O4 N l.lE+03 N 4.lE+02 N 6.lE+05 N 2.3E+04 N 

BENZYL CHLORIDE loo447 0.17 I Y 6.2E-02 C 3.7E-02 C 1.9E.02 C 3.4E+Ol C 3.8E+W C 

BERYLLIUM 7440417 2.WE-03 I 5.7E-06 I 8.40E+W I 7.3E+Ol N 7.5E-04 C 2.7E+W N 4.1E+03 N 1.6E+02 N 

BIPHENYL 92524 5.WE-02 I Y 3.OE+O2 N 1.8E+02 N 6.8E+Ol N l.OE+05 N 3.9E+03 N 

BIS(2CHLOROETHYL)ETHER 111444 l.lOE+W I l.lOE+W I 6.lE-02 C 5.7E-g3 C 2.gE-03 C 5.2E+W C 5.8E-01 C 

BlS(2CHLOROlSOPROPYL)ETHER 108601 4.WE-02 I 7.WE-02 H 3.5OE-02 H y 2.6E-01 C 1.8E-01 c 4.5E-02 C 8.2E+Ol C 9.lE+W C 

**BlS(CHLOROMETHYL)ETHER 542881 2.20E+02 I 2.20E+02 I y 4.8E-05 C 2.6E55 C 1.4E-05 C 2.6E-02 C 2.9E53 C 

‘*BlS(2-ETHYLHEXYL)PHTHA~TE 117817 2.WE-02 I 1.40E-02 I 1.40E52 E 4.8E+W C 4.5E-01 C 2.3E51 C 4.lE+02 C 46E+Ol C 

: “BORON 7440428 9.WE-02 I 5.70E-03 H 3.3E+03 N 2.lE+Ol N 1.2E+02 N 1.8E+05 N 7.OEt03 N 

BROMODICHLOROMETHANE 75274 2.WE-02 I 6.20E.02 I Y 1.7E51 C l.OE-01 C 5.lE-02 C 9.2E+Ol C l.OE+Ol C 

*BROuOETHENE 593602 8.6E-04 I l.lOE-01 H y l.lE.01 C 5.7E-02 C 

BROMOFORM 75252 2.WE-02 I 7.9OE-03 I 3.90E-03 I y 2.3E+W C 1.6E+w c 4.OE-01 C 7,2E+ij2 c B.iE*Oi C 

BROMOMETHANE 74839 140E-03 I 1.40E-03 I Y 8.5E+W N 5.lE+W N 1.9E+W N 2.9Et03 N $.lE+OZ N 

BROMOPHOS 2104953 5.WE53 H Y 3.OEtOl N l.BE+Ol N 6.8E+W N l.OE*M N 3.9E+02 N 

1.3-BUTADIENE 106993 1.80E+W H y 7.OE-03 C 3.5E-03 C 

l-BUTANOL 71363 l.WE-01 I 3.7E+03 N 3.7E+02 N 1.4E+02 N 2 OE*05 N 7.8E+03 N 

BUTYLBENNLPHTHALATE 85687 2.WE-01 I 7.3E+03 N 7.3E+02 N 2.7E*02 N 4.lE+05 N 16E+04 N 
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sources: I = ,RlS H - “EAST A = “EAST Annnate w = Wlmdrsrm horn IRIS or tEABT Bsair: c - Cardncgcnic err* N = NoncarcInogenic cnccts I - RBC at HI 010.1 < tw.c 

E - EPA-NCEA proviricd “abe 0 = other 

Chemical 

EUTYLATE 

N-BUTYLBENZENE 

SEC-BUTYLBENZENE 

Risk-based wncantrations 

Tap Ambient Soil 

RID0 CSFo RfDi CSFi water air Fish Industrial Residential 

CAS mgncgtd llmsn(@d mgikgid llmgn(@d voc UQA uglm3 msncs mlm m@W 
2008415 5.OOE-02 I 1.8E+03 N l.BE+OZ N 6.8E+Ol N l.OE+05 N 3 9E+03 N 

104518 1 OOE-02 E Y 6.lE+Ol N 3.7E+Ol N 1.4E+Ol N 2.OE+04 N 7.8E+02 N 

135986 l.OOE-02 E Y 6.lE+Ol N 3.7E+Ol N 1.4E+Oi N 2.OE+04 N 7.8E+02 N 

TERT-BUTYLBENZENE 96066 l.OOE-02 E Y 6.1E+Ol N 3.7E+Ol N. 1.4EtOl N 2.OE+04 N 7.8E+02 N 

CADMIUM-WATER 7440439 5 OOE-04 I 6.30E+OO I l.BE+Ol N 9.QE-04 C 6.8E-01 N l.OE+03 N 39E+Oi N 

CADMIUM-FOOD 7440439 1 OOE-03 I 6.30E+OO I 3.7E+Ol N 9.QE-04 C 1.4E+00 N 2.OE+03 N 78E+Ol N 

CAPROLACTAM 105602 5WE-01 I 1.8E+04 N 1.8E+03 N 6.8E+02 N 1 OE+06 N 3.9E+O4 N 

CARBARYL 63252 1.00E-01 I 3.7E+03 N 3.7E+02 N 1.4Et02 N 2.OE+05 N 7.6E+03 N 

CARBON DISULFIDE 75150 l.WE-01 I 2.OOE-01 I Y l.OE+03 N 7.3E+02 N 1.4Et02 N 2.OE+05 N 7.8E+03 N 

CARBON TETRACHLORiDE 56235 7OOE-04 I 1.30E-01 t 5.71E-04 E 5.30E-02 I y 1.6E-01 c 1.2E-01 C 2.4E-02 C 4.4E+Ol C 4.9E+OO C 

CARBOSULFAN 55285148 l.OOE-02 I 3.7f+02 N 3.7EtOl N 1.4E+Ol N 2.OE+04 N 7.8E+02 N 

CHLORAL 75676 2.OOE-03 I Y l.PE+Ol N 7.3E+OO N 2.7E+M) N 4.lE+03 N 1.6E+02 N 

CHLORANIL 

CHLORDANE 

1 lla752( 

57749) 5.OOE.C!4 I 

4.COE-Oi H 1 1.7E-01 C 1.6E-02 C 7.QE-03 C 1.4E+Ol C 1.6E+00 c 

3.5E-01 I 2.00E-04 I 3.5E-01 I 1 l.QEdl C 1.6E-02 C 9.OE-03 C 1.6E+ol c 18E+M) C 

I CHLORINE I 77825051 l.OOE-Ol I y [ 6.1E+02 N 3.7E+02 N 1.4E+02 N 2.OE+05 N 7.8E+03 N 

CHLORINE DIOXIDE 1 100490441 5.70E-05 I Y I 4.2E-01 N 2.1E-01 N 

CHLOROACETIC ACID I 791181 2.OOE-03 H 1 7.3E+Ol N 7 3E+00 N 2.7E+OO N 4.lE+03 N 1.6E+02 N 

I 4GHLOROANlLlNE I lc6478[ 4.oOE-03 I 1 lSE+02 N ISE+Ol N 5.4E+W N 8.2E+03 N 3.lf+02 N 

CHLOROBENZENE 1 1089071 2.GQE-02 I 5.COE-03 A Y 3.5E+Ol N 1.8E+Ol N 2.?E*Ol N 4.lE+04 N 1.6E+03 N 

CHLOROBENZILATE 510156 2.OOE-02 I 2.70E-01 H 270E-01 H 1 2.5E-91 C 2.3E-02 C 1.2E-02 C 2.lE+Ol C 2.4E+OO C 

P-CHLOROBENZOIC ACID 74113 2.OOE-01 H 7.3E+03 N 7.3E+02 N 2.7E+02 N 4.lE+05 N 1.6E+c4 N 

Z-CHLORO-1.3-BUTADIENE 126998 2.OOE-02 A 2.00E-03 H Y 1.4E+Ol N 7.3E+OO N 2.7E+Ol N 4.lE+O4 N 1.6E+03 N 

1GHLOROBUTANE lo9693 4.DOE-01 H Y 2.4E+03 N lSE+03 N 5.4E+02 N 8.2E+05 N 3.lE+04 N 

l-CHLORO-l,l-DIFLUOROETHANE 75683 1.40E+Ol I Y l.OE+05 N 5lE+O4 N 

CHLORODIFLUOROMETHANE 754561 1.40E+Ol I y 1 i.OE+05 N 5.lE+O4 N 

CHLOROETHANE 750031 4.00E-01 E 2.9OE.03 E 2.9OE+W I y ) 3.6E+M) C 2.2E+00 C l.lE+OO C 2.OE+03 C 2 2E+02 c 

CHLOROFORM 67663 l.WE-02 I 6.10E-03 I 6.6E-05 E 8.10E-02 I y 1.5E-01 C ! 7.7E-02 C ! 5.2E-01 C 9 4E+02 C l.OEt02 C ! 

CHLOROMETHANE 74873 1.30E-02 H 6.OOE-03 H y 1.5E+Ml C l.OE+OO C 2.4E-01 C 4.4E+02 C 4.9E+Ol C 

4-CHLORD-2-METHYLANILINE 95692 5.80E01 H 1.2E-01 C l.iE-02 C 5.4E.03 C 9 9E+OO C l.lE+cG c 

I BETAGHLORONAPHTHALENE I 915871 8.WE02 I y 1 4.9E+02 N 2.9E+02 N l,lE+02 N 1.6E+05 N 6.3E+03 N 

60733 2.50E-02 H Y 4.2E-01 C 2.5E-01 C 1.3E-01 C 2.3E+02 C 2.6E+Ol C 

lci005 1.80E-02 H Y 5.9E-01 C 3.5E-01 c 1.8E-01 c 3.2E+02 C 3.5E+Ol C 

95578 5.00E-93 I 1.8E+02 N 1.8E+Ol N 6.8E+OO N l.OE+O4 N 3,9E+02 N 

O-CHLORONITROBENZENE 

P-CHLORONITROBENZENE 

2-CHLOROPHENOL 

PEHLOROPROPANE 

O-CHLOROTOLUENE 

CHLORPYRIFOS 

CHLORPYRIFOS-METHYL 5598130 l.WE-02 H 3.7E+02 N 3.7E+Ol N 1.4E+Ol N 2.OE+O4 N 7.8E+02 N 

‘*CHROMIUM Ill 1 160658311 1.5OE+CO I 1 5.5E+O4 N 5.5E+03 N 2.OE+03 N 3.1E+O6 N 1.2EtO5 N 

75296 2.9OE-02 H Y 2.lE+02 N l.lE+02 N 

95498 2.OOE-02 I Y 1.2E+O2 N 7.3E+Ol N 2.7E+Ol N 4.1E+04 N 1.6E+03 N 

2921882 3.00E-03 I l.iE+02 N l.lE+Ol N 4.lE+W N 6.lE+03 N 2.3E+02 N 

‘*CHROMIUM VI 

COBALT 

COKE OVEN EMlSSlONS (COAL TAR) 

COPPER 

CROTONALDEHYDE 

CUMENE 

CYANIDE (FREE) 

CALCIUM CYANIDE 

COPPER CYANIDE 

CYANAZINE 

CYANOGEN 

CYANCGEN BROMIDE 

CYANOGEN CHLORIDE 

UYDRCGEN CYANIDE I 74908) 2.MIE-02 I 8.60E-04 I Y I 6.2E+M) N 3.1E-30 N 2.7E+Ol N 4.1E+O4 N 1.6E+03 N 

POTASSIUM CYANIDE 1 151506~ 5.OOE-02 I 1.8E+03 N 1.8Et02 N 6.8E+Ol N l.OE+05 N 3.9E+O3 N 

18540299 3.OOE-03 I 3.COE.05 I 4,10E+Ol H l.lE+02 N 1.5E-04 C 4.1E+OO N 6.1E+03 N 2.3E+02 N 

7440484 6.OOE-02 E 2.2E+03 N 2.2E+02 N B.lE+Ol N 1.2E+05 N 4.7E+03 N 

8007452 2.2 I y 5.7E-03 c 2.6E-93 C 

7440508 4.OOE-02 H 1.5E+03 N 1.5E+02 N 5.4E+Ol N 8.2Et04 N 3.1E+03 N 

123739 1 .90E+Cil H 3.5E-02 c 3.3E-03 c 1.7E-03 C J.OE+GO C 3.4E-01 C 

98828 l.OOE-01 I l.lOE-01 I Y 6.6E+02 N 4.OE+02 N 1.4E+02 N 2.OE+O5 N 7.6Ec03 N 

57125 2.OOE-o2 I 7.3E+02 N 7,3E+Ol N 2.7E+Ol N 4.lE+04 N 1.6E+03 N 

592018 4E52 I 1.5E+03 N lSE+OZ N 5.4001 N 8.2E+O4 N 3 lE+03 N 

544923 5.OOE-03 I 1.6E*02 N 1.8E+Ol N 6.8E+OO N l.OE+aZ N 3.9E+02 N 

21725462 2.OOE-03 H 8.4OE-01 H 8.OE-02 C 7.5E.03 C 3.8E-03 C 6.8EcOo c 7.6E-01 C 

460195 4.CQE-92 I Y 2.4E+M N 1.5E+02 N 5.4E+Ol N 8.2E+O4 N 3.lE+03 N 

506883 9.OOE-02 I 3.3E+03 N 3.3E+02 N 1.2E+O2 N 1.8E+05 N 7.OE+03 N 

506774 5.OOE-02 I 1.8E+03 N 1.8E+02 N 6.8E+Ol N 1 OE+05 N 3.%+03 N 



BC Table 1011199 3 

Chemical 

POTASSIUM SILVER CYANIDE 

SILVER CYANIDE 

SODIUM CYANIDE 

THIDCYANATE 

ZINC CYANIDE 

CYCLOHEXANONE 

CYHALOTHRINKARATE 

CYPERMETHRIN 

DACTHAL 

DALAPON 

DDD 

DDE 

DDT 

DIAZINON 3334151 g-WE-04 H 

DIBENZOFURAN 1326491 4.WE-03 E Y 

DIBUTYLPHTHALATE 

DICAMBA 

1.2-DICHLOROETHANE 

l.l-DICHLOROETHENE 

CIS-1,2-DICHLOROETHENE 

TRANS-1.2-DICHLOROETHENE 

TOTAL 1,2-DICHLOROETHENE 

2,4JJICHLOROPHENOL 

2,4-D 

4-(2,4-DICHLOROPHENOXY)BUTYRlC ACID 

1.2~DICHLOROPROPANE 

2,3-DICHLOROPROPANOL 

1.bDICHLOROPROPENE 

DICHLORVOS 

DICOFOL 

DICYCLOPENTADIENE 

DIETHYLENE GLYCOL, MONOBUTYL ETHER 

D!ETHYLENE GLYCOL, MONOETHYL ETHER 

DIISOPROPYL METHYLPHOSPHONATE (DIMP) 

c 

557211 5.00E-02 I 

106941 I 5.00E+w I 

66065656( 5WE-03 I 

52315076 l.WE-02 I 

1661321 l.OOE-02 I 

759901 3.WE-02 I 

725461 2.40E-01 I 

725591 3.40E-01 1 

50293 1 5 WE.04 I 3.40E-01 I 3.40E-01 I 

106376 1 OOE-02 I Y 

124461 2.WE.02 I 8.40E-02 I Y 

96128 1.40E+W H 5 7OE-05 I 2.40E-03 H y 

106934 MOE+01 I 5.70E-05 H 7.60E-01 I y 

64742 1 l.OOE-01 I 

19180091 3.WE02 I 

95501 9.WE-02 I 9.WE-03 E Y 
541731 3.OOE.02 E 2.WE.03 E Y 

106467 3.WE-02 E 2.40E-02 H 2.29E-01 I 2.2E-02 E y 

91941 4.50E01 I 

764410 9.30E+M) H y 

75718 2IXlE-01 I 5.oOE-02 A Y 

75343 l.WE-01 H 1.4OE-01 A Y 

107062 3 WE.02 E 9.10E-02 I 1.40E-03 E 9.lOE-02 I y 

75354 9 WE-03 I 6.OOE-01 I 1.75E-01 I y 

156592 l.WE-02 H Y 

156605 2.WE.02 I Y 

540590 9.WE-03 H Y 

120632 3.OOE-03 I 

94757 1 l.OOE-02 I Y 

94826 1 6E-03 I 

84662 8.00E-01 I 

112345 5.70E-03 H 

1119001 2.0aE+00 H 

103231) 6.WE-01 I 1.2OE.03 I 

56531 4.70E+03 H 

43222466 6.OOE-02 I 

75376 l.lOE+Ol I Y 

14457% 

I 

6.WE-02 I 

119904 1.40E-02 H 

B 
T H : ” 

a*,% c = Carcinogenic c”acts N - Noncardns!3e”k effec!s I - RBC at n, Of0 I -z RBC-c 

Risk-based concentrations 

aP Ambient Soil 

later air Fish Industrial 

IUfi ugfm3 mvW m9&9 
7 3E+03 N 7.3E+02 N 2.7E+02 N 4.lE+05 N 

3 7E+03 N 3.7Et02 N 1.4E+02 N 2.OE+05 N 

1.5E+03 N 1.5E+02 N 54E+Ol N 6.2E+04 N 

3.7E+03 N 3 7E+02 N 1.4E+02 N 2.OEt05 N 

1.8E+03 N ME+02 N 6.6E+Ol N l.OE+05 N 

1.6E+05 N 1.6Et04 N 6.6E+03 N l,OE+07 N 

1.6E+02 N 1.6EtOl N 6.6E+OO N l.OE*O4 N 

.+ 

Residenllal 

wk3 
16E+04 N 

7.8E+03 N 

3.lE*03 N 

7.8E*03 N 

3.9E+03 N 

3.9E+05 N 

3 9E*02 N 

3.7E+02 N 3.7E+Ol N 1.4E+Ol N 2.OE+O4 N 7.6E+02 N 

3.7E+02 N 3.7E+Ol N 14E+Ol N 2.OE+04 N 7 6E+02 N 

l,lE+03 N l.lEt02 N 4.lE+Ol N 6.1E+O4 N 2.3E+03 N 

2.6E-01 C 2.6E-02 C 1.3E-02 C 2.4E*Ol C 2.7E+OO C 

2.OE-01 C 1.8E-02 C 9.3E-03 C 1,7E+Ol C 1.9E+OO C 

2.OE-01 C 1.8E-02 C 9.3E-03 C 1.7E+Ol C 1.9E+W C 

3.3E+Ol N 3.3E+OO N 1.2E+00 N 1.6E+03 N 7.OE+Ol N 

2.4E+Ol N 1.5E+Ol N 5.4E+M) N &2E+03 N 3.lE+02 N 

6.1.5+01 N 3.7E+Ol N 1.4E+Ol N 2.OE+04 N 7 8E+02 N 

1.3E-01 C 7.5E-02 C 3.6E-02 C 6.6E+ol c 7.6E+OO C 

4.7E-02 C ! 2.1E-01 N 2.3E-03 C 4 lE+OO C 4.6E-01 C 

7.5E-04 C 6.2E-03 C 3.7E-05 C 6.7E02 C 7.5E-03 C 

3.7E+03 N 3.7E+02 N 1.4Et02 N 2.OE+05 N 7.6E+03 N 

l.lE+03 N l.lE+02 N 4.1E+Ol N 6.lE+O4 N 2.3E+03 N 

6.4E+Ol N 3.3E+Ol N 1.2E+02 N l.BE+05 N 7.OE+03 N i 

1.4E+Ol N 7.3E+00 N 4.1E+Ol N 6.1E+04 N 2.3E+03 N 

4.7E.01 C 2.8Eal C 1.3E-01 C 2.4E+02 C 2.7E+Ol C, 

1.5E-01 C 1.4E-02 C 7.OE-03 C 1.3E+Ol C 14E+OO C’ 

1.3E-03 C 6.7E-04 C 

3.5E+02 N 1.8E+02 N 2.7E+02 N 4.1E+05 N 1.6E+!M N 

B.OE+OZ N 51E+02 N 1.4E+02 N 2.OE+05 N 7.6E+03 N :y 

1.2E.01 C 6.9E-02 C 3.5E-02 C 6.3E+Ol C 7.OE+W C 
: “~ 
‘.,. 

4 4E-02 C 3.6E-02 C 5.3E-03 C 9.5E+OO C 1 lE+Oo c :: 

6.1E+Ol N 3.7E+Ol N 1.4EtOl N 2.OE+O4 N 7.6E+02 N 
,$ 
.;$ 

1.2E+02 N 7.3E+Ol N 2.7E+Ol N 4.1E+O4 N 1.6Et03 N 
3:s 
:: 

5.5E+Ol N 3.3E+Ol N 1.2E+Ol N 1.6E+04 N 7.OE+02 N 
;” 

l.lE+02 N l.lE+Ol N 4.1E+W N 6.1E+03 N 2.3E+02 N ,‘*- 

6.lE+Ol N 3.7E+Ol N 1.4E+Ol N 2.OE+O4 N 7.6E+02 N 

2.9E+02 N 2.9E+Ol N l.lE+Ol N 1.6E+04 N 63Et02 N 

1.6E-01 c 9.2E-02 c 4.6E.02 C 6.4E+Ol C 9.4E+W C 

l.lE+02 N l.lE+Ol N 4.1E+OO N 6.1E+03 N 2.3E+02 N 

7.7E-02 C 4.8E-02 C 1.8E-92 C 3.2E+Ol C 3.5EtW C ! 

2.3E-01 C 2.2E-02 C l.lE-92 C 2.OE+Ol C 2.2E+W C 

1.5E-01 C 1.4E02 C 7.2E-93 C 1.3E+Ol C 1.5EtOO C 

4.4E-01 N 2.2E-01 N 4.1EtOl N 6.1E+04 N 2.3E+03 N 

4.2E-03 C 3.9E.04 C 2.OE-04 C 3.6E-01 C 4 OE-02 C 

5.lE+W N 

2.9EiO4 N 2 9E+03 N l.lEt03 N 1.6E+08 N 6.3Et04 N 

2.1E+Ol N 

7.3E+04 N 7.3E+03 N 2.7E+03 N 4.lE+C6 N 1.6Et05 N 

5.6E*Ol C 5.2E+OO C 2.6E+OO C 4,8E+03 C 5.3E+02 C 

1.4E-05 C 1.3E-C6 C 6.7E-07 C 1.2E-03 C 1.4E-04 C 

2.9E+O3 N 2.9E+02 N l.lE+02 N 1.6E+05 N 6.3E+03 N 

6.OE+O4 N 4.OE+O4 N 

2.9E+03 N 2.9E+02 N l.lE+02 N 1.6E+05 N 6.3Et03 N 

4.6E+OO C 4 5E-01 C 2.3E.01 C 4.1E+02 C 4.6EtOl C 



EPA Region Ill RBC Table 1011198 4 

aourcw I = lR,S Ii - nEA?J A r EAST Ntematc w = wmdtarm horn IR,S 0, f-E&ST 

Chemical 

DIMETHYLAMINE 

2.CDIMETHYIANILINE HYDROCHLORIDE 

I I I 
I 

Tap 
Risk-based concentrations 

Ambient I ISoil I 
RfDO CSFo RfDi CSFi waler air Fish Industrial Residential 

CAS wWd 1 ImgIkgld mgkgld VmgnCgld voc UgA uglm3 msnt9 wW m9h7 

124403 5 70E.06 W 2.lE-02 N 

21436964 5.60Edl H 1.2E-01 C 1 lE02 C 5.4E-O3 C 9.9E+OO C l.lE+O+l C 

2,CDIMETHYLANILINE I 95661I 7.50E-01 H 1 8.9E-O2 C 6.3E-03 C 4.2E-03 C 7.6E+W C 6.5E-01 C 

N.N-DIMETHYLANILINE 1 1216971 200E-03 I 1 7.3E+Ol N 7 3E+OU N 2.7E+W N 4 lE+03 N 1.6f+02 N 

3.3’-DIMETHYLBENZIDINE 

l,l-DIMETHYLHYDRAZINE 

1.2-DIMETHYLHYDRAZINE 

2.4-DIMETHYLPHENOL 

2.6-DIMETHYLPHENOL 

3,4-DIMETHYLPHENOL 

DIMETHYLPHTHALATE 

1,2-DINITROBENZENE 

1.3-DINITROBENZENE 

l.CDINITROBENZENE 

4,6.DINITRO.0CYCLOHEXYL PHENOL 

4.6-DINITRO-2-METHYLPHENOL 

2,CDINITROPHENOL 

DINITROTOLUENE MIX 

2,4-DINITROTOLUENE 

2,6-DINITROTOLUENE 

DINOSEB 

DIOCTYLPHTHAIATE 

1,4-DIOXANE 

DIPHENYIAMINE 

1,2-DIPHENYLHYDPAZINE 

119937 B.ZOE+W H 7.3E-03 C 6.6E-04 C 3.4E-04 C 6.2E-01 C 6 9E-02 C 

57147 2.60E+W W 3.50E+00 W 2.6E-02 C 1.8E03 C 1.2E-03 C 2.2E+OO C 2.5E-Ol C 

540736 3.70E+Ol W 3.70E+Ol W 1.6E-O3 C 1.7E-04 C 6.5E65 C 1.5E-01 C 1.7E-02 C 

105679 2.00E-O2 I 7.3E+02 N 7.3E+Ol N 2.7E+Ol N 4 lE+04 N 1.6E+03 N 

576261 6.OOE-O4 I 2.2E+Ol N 2.2E+OO N 6.1E41 N 1.2E+03 N 4,7E+Ol N 

95656 l.OOE-O3 I 3.7E+Ol N 3.7E+00 N 1.4E+M) N 2.OE+03 N 7.6E+Ol N 

131113 l.OOE+Ol W 3.7E+05 N 3.7E+O4 N 1.4E+04 N 2.OE+07 N 7.6E+05 N 

526290 4.WE-O4 H 1.5E+Ol N 1.5E+OO N 5.4E-Ol N 8.2E+02 N 3.1E+Ol N 

99650 l.OOE-O4 I 3.7E+W N 3.7E-01 N 1.4E-Ol N 2.OE+02 N 7.6E+W N 

100254 4.WE-04 H 15E+Ol N 1 5E+00 N 5.4E-Ol N 8.2E+02 N 3.1E+Ol N 

131895 2.00E-03 I 7.3E+Ol N 7.3E+M) N 2.7E+W N 4.1E+03 N 1.6E+02 N 

534521 1.00E04 E 3.7E+W N 3.7E-Ol N 1.4E-Ol N 2.OE+O2 N 7.8E+OO N 

51285 2.OOE-O3 I 7.3E+Ol N 7.3E+OO N 2.7E+W N 4 lE+03 N 1.6E+02 N 

6.80E-01 I 9.6E-O2 C 9.2E-03 c 4.6E-03 C 6.4E+OO C 9.4E-Ol C 

121142 2.OOE03 I 7.3E+Ol N 7.3E+OO N 2.7E+M) N 4.lEt03 N 1.6E+02 N 

606202 l.WE-03 H 3.7E+Ol N 3.7E+W N 1.4E+OO N 2.OE+03 N 7.6E+Ol N 

86657 l.OtlE-03 I Y 6.1E+W N 3.7E+OO N 1.4E+W N 2OE+03 N 7.6E+Ol N 

117840 2.00E-02 H 7,3E+02 N 7.3E+Ol N 2.7E+Ol N 4.1E+O4 N 1.6E+03 N 

123911 l.lOE42 I B.lE+w c 6.7E-01 C 2.9E-Ol C 5.2E+02 C SEE+01 C 

122394 2.5OE02 I 9.1E+02 N 9.lE+Ol N 3.4E+Ol N 51E+O4 N 2.OEt03 N 

122667 6.WE-01 I 6.00E-01 I 6.4E42 C 7.6E-03 C 3.9E-03 C 7.2E+00 C 6.OE-u c 

DIQUAT 65007 2.20E-(13 I B.OE+Ol N 8.OE+W N 3.OE+W N 4.5E+03 N 1.7E+02 N 

3.1E+W N DISULFOTON 298044 4.WE-05 I Y 2.4E-Ol N 1.5E41 N 5.4E-02 N 8,2E+Ol N 

1.4.DITHIANE 505293 l.WE-02 I 3.7E+02 N 3.7E+Ol N 1.4E+Ol N 2.OE+04 N 7.8E+02 N 

DIURON 330541 2.WE-O3 I 7.3E+Ol N 7.3E+W N 2.7E+M) N 4.1E+03 N 1.6E+02 N 

1 1152971 6.WE-O3 I ( 2.2E+02 N 2.2E+Ol N 8.1E+OO N 1.2E+O4 N 4.7E+02 N ENWSULFAN 

I 722081 3.WE-O4 I 1 l.lE+Ol N l.lE+LIO N 4.1E-Ol N 6.lE+02 N 2.3E+Ol N ENDRIN 

~EPICHL~ROHYDR~N 1 IO68961 2.WE-03 H 9.90E-03 I 2.86E-04 I 4.20E-O3 I 1 6.8E+w c l.OE+OO N 3.2E-01 C ! 5.8E+02 C ! 6.5E+Ol C ! 

ETHION 

2-ETHOXYETHANOL 

ETHYL ACETATE 

ETHYLBENZENE 

ETHYLENE DIAMINE 

ETHYLENE GLYCOL 

ETHYLENE GLYCOL. MONOBUTYL ETHER 

ETHYLENE OXIDE 

ETHYLENE THIOUREA 

ETHYL ETHER 

ETHYL METHACRYIATE 

FENAMIPHOS 

FLUOMETURON 

FLUORINE 

,FOMESAFEN 

3.QE+Ol N 563122 5.WE-O4 I 1.8E+Ol N 1.8E+00 N 6.8E-01 N l.OE+03 N 

110805 4.WE-Ol H 5.70E-O2 I 1.5E+O4 N 2.1E+02 N 5.4E402 N 8.2E+05 N 3.lE+O4 N 

141786 9.OOE-01 I Y 5.5E+03 N 3.3E+03 N 1.2E+03 N 1.8E+ffi N 7.OE+04 N 

100414 l.WE-Ol I 2.90E-01 I Y 1.3E+03 N l.lE+03 N 1.4E+02 N 2.OE+05 N 7.8E+03 N 

107153 2.OOE-02 H 7.3E+02 N 7,3E+Ol N 2.7EtOl N 4.1E+04 N 1.6E+03 N 

107211 2.OOE+W I 7.3E+04 N 7.3E+03 N 2.7E+03 N 4.1E+ffi N 1.6E+05 N 

111762 5.70E-03 H 2.1E+Ol N 

75218 l.OOE+CO H 3.50E-01 H 6.7E-02 C 1.8E-02 C 3.2E-O3 C 5.7E+W C 6.4E-01 C 

98457 6.00EJ35 I l.lE-01 H 6.lE-Ol c ! 5.7E-02 C I 2.9E-02 c ! 5.2E+Ol C ! 58E+OOC ! 

65297 2.OOE01 I Y 1.2E+03 N 7.3E+02 N 2.7E+02 N 4.1E+05 N 1.6E+O4 N 

97632 9.OOE-02 H Y 55E+02 N 3.3E+02 N 1.2Et02 N 1 BE+05 N 7.OE+03 N 

22224926 2.5OE-04 I B.lE+W N 9.1E-01 N 3.4E-Ol N 5.1E+02 N 2.OE+Ol N 

2164172 1.3OE-02 I 4.7E+02 N 4.7E+Ol N 1.8EtOl N 2.7E+O4 N 1 .OE+03 N 

7782414 6.OOE-O2 I 2.2E+O3 N 2.2E+02 N 8.1EfOl N 1.2E+05 N 4.7E+03 N 

, 72178020, l.WE-01 I 3.5E-01 C 3.3E02 C 1.7f-02 C 3.OE+Ol C 3.4E+W C 

FONOFOS 1 9442291 2.WE-03 I 7.3E+Ol N 7.3E+OO N 2.7E+W N 4.1E+03 N l.BEt02 N 

FORMALDEHYDE 5OiXM 2.WE-01 I 4.5OE-O2 I 1 7.3E+03 N 1.4E-Ol C 2.7E+02 N 4.lE+05 N 1.6E+04 N 

IFORMIC ACID I 641861 2.WE+W H 1 7.3E+O4 N 7 3E+03 N 2.7E+03 N 4.1E+06 N 1.6E+05 N 

7.8E+Ol N FURAN 11OOOsi l.WE03 I Y 6.1E400 N 3.7E+OO N 1.4E+W N 2.OE+03 N 

1.7E-01 C FURAZOLIWNE 674561 3.80E+W H 1 1.8E-02 C 1.6E-03 C 8.3E-04 C 1.5E+W C 

I FURFURAL I 98011) 3.WE-03 I l.WE-O2 A I l.lE+02 N 3.7E+Ol N 4.1E+W N 6.lE+03 N 2 3E+02 N 



E - EPA-NCEA provirional “ahe 0 = other 

Chemical 

GLYCIDALDEHYDE 

GLYPHOSATE 

CAS 

RfDO CSFo 

mglkgld llmg&g/d 

RIDi 

mgikgld 

CSFi 

l/mg/kgld 

Tap 

water 

voc ugl 

Ambient 

air 

ughl3 

Risk-based ccrcentralions 

Fish 

mM 

Soil 

Industrial 

w% 

Residential 

wk3 
765344 4.WE-04 I 2 90E-04 H 15E+Ol N l.lE+OO N 5.4E-01 N WE+02 N 3.lE+Ol N 

1 10716361 1 DOE-01 I 1 3.7E+03 N 3.7E+02 N 1.4E+02 N 2.OE+O5 N 7.8E+03 N 

I HEPTACHLOR I 764481 5WEO4 I 4 50E+OO I 4.50E+OO I y 1 2.3E-03 C 1.4E-03 C 7.OE-04 C 1.3E+OO C 1.4E-01 C 

HEPTACHLOR EPOXIDE 1024573 1 JOE45 I 9.lOE+@O I 9.10E+OO I y 1.2E-03 C 6.9E-04 C 3.5E-04 C 6.3E-01 C 7.0E-02 C 

HEXABROMOBENZENE I 16E+02 N 

HEXACHLOROBENZENE 1 

676211 2 OOE-03 I 

118741 1 8CHIE-041 

f 7.3Et01 N 

1.60E+W I y I 6.6E-03 C 

7.3E+O N 2.7E+OO N 4.lE+03 N 

1.60E+ca I 3.9EJJ3 C 2 OE-03 C 3.6E+OO C 4.OE-01 C 

HEXACHLOROBUTADIENE 

ALPHA-HCH 

67663 2OOE-M H 7.60E-02 I 7.80E-02 I y 1.4E-01 C ! 6.OE-02 C ! 4.OE-02 C ! 7.3E+Ol C ! 8.2E+00 C ! 

1 3198461 6.30E+M) I 6.30E+OO I 1 l.lE-02 C 9.9E-04 C 5.OE-04 C 9 lE-01 c l.OE-01 c 

BETA-HCH 319857 1.80E+00 I 1.80E+GU I 3.7E-02 c 3.5E-03 C 1.8E-03 C 3 2E+OO C 3.5E-01 C 

GAMMA-HCH (LINDANEj 58899 3.OOE-04 I 1.30E+OO H 5.2E-02 C 4.8E-03 C 2.4E-03 C 4.4E+W C 4.9E-01 C 

TECHNICAL HCH 608731 l.eoE+Oa I 1.60E+OO I 3.7E-02 C 3.5E-03 C 1.8E-03 C 3.2E+OO C 3.5E01 C 

HEXACHLOROCYCLOPENTADIENE 77474 7 DOE03 I 2.00E-05 H Y 1.5E-01 N 7.3E02 N 9.5E+OO N 1.4E+04 N 5.5E+02 N 

HEXACHLORODIBENZODIOXIN MIX 1 194087431 6.20Et03 I 4.55E+03 I l.lE-05 C 1.4E-06 C 5.lE-07 C 9.2504 c l.OE-04 c 

HEXACHLOROETHANE I 677211 1 OOE-03 I 1.40E-02 I 1.40E-02 I y 1 7.5E-01 C ! 4.5E-01 C ! 2.3E.01 C ! 4.lE+02 C 1 4.6E+Ol C f 

HEXACHLOROPHENE 70304 3.OOE-04 I l.lE+Ol N l.lE+OO N 4.1E-01 N 6.1E+02 N 2.3E+Ol N 

1.6-HEXAMETHYLENE DIISDCYANATE 822060 2.90E-06 I l.lE-02 N 

HEXANE 110543 6.OOE-02 H 5 71E-02 I Y 3 5E+02 N 2.1E+02 N e.lE+Ol N 1.2E+O5 N 4 7E+03 N 

2-HEXANDNE 591786 4 OOE-02 E 14E.03 E 1.5E+03 N &lE+OO N 5.4E+Ol N 8.2E+O4 N 3.1E+03 N 

HEXAZINONE 51235042 3.30E-02 I 1.2E+03 N 1.2E+02 N 4.5E+Ol N 6.7E+04 N 2.6E+03 N 

HMX 2691410 5 WE-02 I 1.8E+03 N 1.8E+02 N 6.8E+Ol N l.OE+05 N 3.9E+03 N 

HYDRAZINE 302012 3.OOE+OO I 1.70E+Ol I 2.2E-02 C 3.7E-04 C 1.1E-03 C l.gE+OO C 2.1E-01 C 

HYDROGEN CHLORIDE 1 76470101 5.70E-03 I 2.1E+Ol N 

HYDROGEN SULFIDE 1 77830641 3.WE-03 I 2.85E-04 I 1 l.lEt02 N l.OE+OO N 4,lE+OO N 6.lE+03 N 2.3E+02 N 

HYDROQUINONE 

IRON 

ISOBUTANOL 

ISOPHORONE 

ISOPROPALIN 

ISOPROPYL METHYL PHOSPHONIC ACID 

TETRAETHYLLEAD 

LITHIUM 

MALATHION 

MALEIC ANHYDRIDE 

123319 4.OOE-02 H 1.5E+03 N 1.5E+02 N 5,4E+Ol N 6.2E+O4 N 3.1E+03 N 

7439896 3.00E-01 E l.lE+O4 N l.lE+03 N 4,1E+02 N 6.lE+05 N 2.3E+04 N 

78631 3.OOE-01 I Y 1.8E+03 N l.lE+03 N 4.1E+02 N 6.lE+05 N ’ 2.3E+04 N 

78591 2.WE-01 I 9.50E-04 I 7.OE+Ol C 6.6EaO c 3.3E+CO C B.OE+03 C 6.7E+02 C 

33820530 1.50E-02 I 5.5E+02 N 5.5E+Ol N 2.OE+Ol N 3.1004 N 1.2E+03 N 

1832548 l.OOE-01 I 3.7E+03 N 3.7E+02 N 1.4E+02 N 2.OE+05 N 7.6E+03 N 

78002 1.00E-07 I Y 6.1E-04 N 3.7E-04 N 1.4E-94 N 2.OE-01 N 7.8E-03 N 

7439932 2.WE-92 E 7,3E+02 N 7.3E+Ol N 2.7E+Ol N 4.1E+04 N 1.6E+03 N 

121755 2 WE-Q2 I 7.3E+02 N 7.3E+Ol N 2.7E+Ol N 4.lEt04 N 1.6E+03 N 

108316 WOE-01 I 3.7E+03 N 3.7E+02 N 1.4E+02 N 2.OE+O5 N 7 6E+03 N 

MANGANESE-NONFDDD 7439965 2.OOE-02 I 1.43E-05 I 7.3E+02 N 5.2E-02 N 2.7E+Of N 4.1004 N f .6E+03 N 

MANGANESE-FOOD 7439965 1.40E01 I 1.43E05 I 5.1E+03 N 5.2E02 N 1.9E+02 N 2.9E+05 N l.lE+04 N 

MEPHOSFOLAN 950107 9.OOE-05 H .3.3E+M) N 3.3E-01 N 1.2E-01 N 1.8E+02 N 7.OEtOO N 

MEPIQUAT CHLORIDE 24307264 3.LWE.02 I l.lE+03 N l.lE+02 N 4.1E+Ol N 6.lE+O4 N 2.3E+03 N 

MERCURIC CHLORIDE 7487947 3.GOE-04 I l.lE+Ol N l.lE+OO N 4.1E.01 N 8.1E+02 N 2.3E+Ol N 

MERCURY (INORGANIC) 7439976 8.60E-05 I 3.lE-01 N 

METHYLMERCURY 22967926 l.OOE-04 I 3.7E+OO N 3.7E-01 N 1.4E-01 N 2.0&02 N 7.8E+OO N 

METHACRYLONITRILE 126967 l.M)E-04 I 2.00E-04 A Y 1 .OE+OO N 7.3E-01 N 1.4E-01 N 2 O&O2 N 7 BE+00 N 

METHANOL 67561 5.DoEOl I 1.8E+O4 N 1.8E+03 N &BE+02 N 1 OBO6 N 3.9E+O4 N 

METHIDATHION 950378 l.OOE-03 I 3.7E+Ol N 3.7E+OO N 1.4E+Oil N 2.OE+03 N 7.8E+Ol N 

METHOXYCHLOR 72435 5.OOE-03 I 1.8E+02 N 1.6E+Ol N 6.8E+OO N l.OE+04 N 3.9E+02 N 

METHYL ACETATE 79209 l.OOE+W H Y 6.1E+03 N 3.7E+03 N 1.4E+03 N 2 OE+W N 7.6E+O4 N 

METHYL ACRYLATE 96333 3.COE-02 A Y 1.8E+02 N l.lE+02 N 4.lE+Ol N 6 lE+O4 N 2.3E+03 N 

2-METHYLANILINE 95534 2.40EGi it ?.BEO? C 2.6E-02 c f.3E-62 c 2.4E+01 c 2.7E+Ml C 

4<2-METHYL4CHLOROPHENOXY) BUMRIC ACID 94815 l.COE-02 I 3.7E+02 N 37E+Ol N 1.4E+Ol N 2.OE+O4 N 7 8E+02 N 

2-METHYL-4CHLOROPHENOXYACETlC ACID (MCPA) 94746 5.OOE-04 I l.BE+Ol N 1.8E+OO N 6.8E-01 N l.OE+03 N 3.9E+Ol N 

2<22-METHYL-4CHLOROPHENOXY)PROPIONIC ACID (M 93652 l.OOE-03 I 3.7E+Ol N 3.7E+OO N 1.4E+W N 2 Of?+03 N 7.8E+Ol N 

METHYLCYCLOHEXANE 108872 8.60E01 H Y 6.3E+O3 N 3.1E+03 N 

METHYLENE BROMIDE 74953 1.00E-02 A Y B.lE+Ol N 3.7E+Ol N 1.4E+Ol N 2.OE+04 N 7.8E+02 N 

METHYLENE CHLORIDE 75092 6.OOE.02 I 7.5OE-03 I 8.6OE01 H 1.65E-03 I y 4.lE+00 C 3.8E+GU C 4.2E-01 C 7.6E+02 C 85E+Ol C 



EPA Region III RBC Table 1011198 6 

sources. I = IRIS H -HE&ST A - HE&ST Alternate W - ‘,Uthdrarm ham IRIS w HEAST 

Risk-based concentrations 

I I I I 1 ITao [Ambient I (Soil I 

4.4’-METHYLENE BIS(N.N’-DIMETHYL)ANlLlNE 

4.4’METHYLENEDIPHENYL ISOCYANATE 

METHYL ETHYL KETONE (2-BUTANONE) 

METHYL HYDRAZINE 

METHYL ISOBUTYL KETONE (4-METHYL-Z-PENTANONE 

METHYL METHACRYLATE 

1016111 4.60E-02 I 1.5E+00 C 1.4E-01 C 6.9E-02 C 12E+02 C 14E+Ol C 

101688 1.7E-04 I 62E01 N 

78933 6.00E-01 I 2 86E-01 I Y 1.9E+03 N l.OEt03 N 8.lE+02 N 1.2E+O8 N 4.7E+O4 N 

60344 l.lOE+OO W 6.lE-02 C 5.7E-03 C 2.9E-03 C 5 2E+W C 5.6E-01 C 

108101 800EU2 H 2.00E-02 A 2.9E+03 N 7.3E+Ol N l.?E+O2 N 1.8E+05 N 6.3E+O3 N 

60626 1.40E+W I 2.00E.01 I Y 1.4E+03 N 7.3E+02 N 1.9E+03 N 2 9E+C6 N l.lE+05 N I 2-METHYL-5.NITROANILINE 99558 3.30E-02 H 2.OE+OO C 1.9E-01 C 9.6E.02 C 1.7Ec02 C 1.9E+Ol C 

METHYL PARATHION 1 2980001 2.50E-04 I 1 9.lE+OO N 91E-01 N 3.4E-01 N 5 lE+02 N 2.OE+Ol N 

P-METHYLPHENOL 

3-METHYLPHENOL 

4.METHYLPHENOL 

METHYLSTYRENE MIX 

ALPHA-METHYLSTYRENE 

METHYL TERT-BUTYL ETHER 

METOLACHLOR (DUAL) 

95467 5.WE-02 I 1.6E+03 N lEEtO N 6.8E+Ol N l.OE+05 N 3.9E+03 N 

108394 5OOE4l2 I 1.8E+03 N 1.8E+02 N 6.6E+Ol N l.OE+05 N 3.9E+03 N 

106445 5 OOE-03 H IBE+ N 1.6EtOl N 6.6E+W N 1 OE+04 N 3.9E+02 N 

25013154 6.OOE-03 A l.OOE-02 A Y 5.5E+Ol N 3.7EtOl N 6.lE+W N 1.2E+C4 N 4 7E+02 N 

98839 7.00E-L-12 A Y 4.3E+02 N 26E+02 N 95E+Ol N 1.4E+05 N 5.5E+03 N 

1634044 8.57E-01 I Y 63E+03 N 3 lE+03 N 

51216452 1.50E-01 I 5SE+03 N 55E+02 N 2.OE+O2 N 3.lE+05 N 1.2E+04 N 

I MIREX ( 23856551 2.WE-04 I Y 1.2E+OO N 7.3E-01 N 2.7E-01 N 4.lE+02 N 1.6EtOl N 

MOLYBDENUM 1 74399871 5E-03 I 1 1.6E+02 N l.BE+Ol N 6.8E+M) N l.OE+O4 N 3.9E+02 N 

MONGCHLORAMINE 10599903 IE-OI I 3.7Et03 N 3.7E+02 N 1.4E+02 N 2.OE+05 N 7.8E+03 N 

NALED 300765 2E-03 I 7.3E+Ol N 7.3E+W N 2.7E+W N 4.lE+03 N l.BE+02 N 

NICKEL REFINERY DUST 8.4E-91 I 7.5EO3 C 

NICKEL 7440020 2.WE-02 I 7.3E+02 N 7.3E+Ol N 2.7E+Ol N 4.lE+04 N 1.6E+03 N 

NITRATE 14797553 1.60E+W I 5.8E+04 N 5.8E+03 N 2.2E+03 N 3.3E+06 N 1.3E+05 N 

NITRIC OXIDE 10102439 l.OOE-01 W Y 6.lE+02 N 3.7E+02 N 1.4E+02 N Z.OE+OS N 7.8E+03 N 

NITRITE 14797650 l.M)E-Ol I 3.7E+03 N 3.7E+02 N 1.4E+02 N 2.OE+05 N 7.8E+03 N 

2.NITROANILINE 88744 5.70E-05 H 2.lE-01 N 

“NITROBENZENE 98953 5OOE-04 I 6.WE-04 A Y 3.5E+OO N 2.2E+OO N 6.8E-01 N l.OE+03 N 3.9E+Ol N 

NITROFURANTOIN 67209 7.OOE-02 H 2.6E+03 N 2.6E+02 N 9.5E+Of N 1.4E+05 N 5SE+03 N 

NlTROFlJRAZONE I 59870) lSOE+W H 4.5E-02 C 4.2E-03 C 2.lE-03 C 3.8E+W C 4.3E-01 c 

NITROGEN DIOXIDE 1 101024401 l.WE+W W y 1 6.lE+03 N 3.7E+03 N 1.4E+03 N 2.OE+O6 N 7.8E+O4 N 

“NITROGLYCERIN 

4-NITROPHENOL 

“‘P-NITROPROPANE 

N-NITROSO-DI-N-BUTYLAMINE 

N-NITROSODIETHANOLAMINE 

N-NITROSODIETHYLAMINE 

N-NITROSODIMETHYLAMINE 

55630 1.4E-02 E 4.8E+W C 4.5E-01 C 2.3E-01 C 4.lE+02 C 4.8EtOl C 

IWO27 8.WE-03 E 2.9E+02 N 2.9E+Oi N l.lE+Oi N 1.6E+O4 N 6.3Et02 N 

79469 5.70E-03 I 9.40E+OO H y 1.3E-03 C 6.7E-04 C 

924163 5.40E+W I 56OE+00 I 1.2E-02 C l.lE-03 C 5.8E-04 C l.lE+W C 1.2E-01 C 

1116547 2.8OE+W I 2.4E-02 C 2.2E-03 C l.lE-03 C 2.OE+W C 2.3E-01 C 

55185 1.5oE+02 I 1.50f302 I 4.5E-04 C 4.2E-05 C 2.1E-05 C 3.8E-02 C 4.3E-03 C 

62759 5.lOE+Ol I 5.lOE+Ol I 1.3E-03 C 1.2E-04 C 6.2E-05 C l.lE-Ql C 1.3E-02 C 

N-NITROSODIPHENYLAMINE 86306 d.QOE-03 I 1.4EtOl C 1.3E+00 C 6.4E-01 C 1.2E+03 C 1.3Er02 C 

N.NITROSODIPROPYLAMINE ) 6218471 7.OOE+OO I ) 9.6E-03 C 8.9E-04 C 4.5E-04 C 8.2E-01 C 9.lE-02 C 

N-NITROSO-N-ETHYLUREA 759739 1.40E+02 H 4.8E-94 C 4.5E-05 C 2.3E-05 C 4.lE-02 C 4.6E-03 C 

N-NITROSO-N-METHYLETHYIAMINE 10595955 2.20E+01 I 3.OE-03 C 2.8E-04 C 1.4E-04 C 2.6E-01 C 2.9E-02 C 

N-NITROSOPYRROLIDINE 930552 2.lOE+W I 2.10E+OO I 3.2E-02 C 3.OE-03 C 1.5E-03 c 2.7E+OO C 3.OE-01 C 

M-NITROTOLUENE 99081 2.COE-02 E Y 1.2E+02 N 7.3E+Ol N 2.7E+Ol N 4 lE+O4 N 1.6E+03 N 

O-NITROTOLUENE 08722 l.WE-02 H Y 6.1E+Ol N 3.7E+Ol N 1.4E+Ol N 2.OE+O4 N 7.8E+02 N 

P-NITROTOLUENE 99993 l.WE-02 H Y 6.1E+Oi N 37E+Ol N 1,4E+Ol N 2.OE+O4 N 7.8E+02 N 

“NUSTAR 85509199 7.WE-04 I 2.6E+LlO N Z.SE+DO N 9.5E-01 N 1.4E*03 N 5.5E+Ol N 

ORYZALIN 19044883 5.OOE-02 I 1.8E+03 N l.EE+02 N 6.8E+Ol N l.OEt05 N 3.9E+03 N 

OXADIAZON 19666309 5.WE-03 I 1.8E+02 N i.BE+Ol N 6.8E+W N l.OE+O4 N 3.9Et02 N 

nwmw 23135220 2.6OE-02 I Q.lE+02 N Q.lE+Ol N 3.4E+Ol N 5.lE+O4 N 2.OE+O3 N -, _ . - 
OXYFLUORFEN 42874033 3.OOE-03 I l.lE+02 N l.lE+Ol N 4.lE+OO N 6.1E+03 N 2.3E+02 N 

PARAQUAT DICHLORIDE 1 1910425( 4.50E-03 I 1 1.6E+02 N 1.6E+O1 N &lE+W N 9.2E+03 N 3.5E+02 N 

I PARATHION 

PENTACHLOROBENZENE 

6.OOE03 H 

I 

2.2E+02 N 2.2E+Ol N B.lE+W N 1.2E+C4 N 4.7E+O2 N 

8.OOEa4 I Y 4.9E+W N 2.9E+W N l.lE+W N 1.6E+03 N 6.3E+Ol N 



EPA Regl+. .,JRBC Table IO/1198 7 
So”,ces. I = ,R,S H = HEAST A = MAST Anemate w = Wltdrawn from IRE m HEAST 81515: c -Carcinogenic ellecb N - Noncardnogenic aiTecl3 ! - RBC at HI do.1 s RBC-C 
E - EPA-NE.4 povirima, “.l”C o-other Risk-based concentrations 

Tap Ambient Soil 

RfDO CSFo RfDi CSFi water air Fish industrial Residential 

Chemical CAS mgikgld llmgfkgld wWa l/mg/kg/d voc ugn uglm3 mvw wW WmQ 

PENTACHLORONITROBENZENE 62668 3.00E03 I 2.60E01 H Y 4.lE-02 C 2 4E-02 C 1.2E-02 C 22E+Ol C 2 5E+OO C 

PENTACHLOROPHENOC 87865 3.WE-02 I I ZOE-01 I 5.6E-01 c 5 2E-02 C 2.6E-02 C 48E+OI C 5.3E+W C 

PERMETHRIN 52645531 5.WE-02 I 16E+03 N l.EE+OZ N 66E+Ol N l.OEc05 N 3 9E+03 N 

PHENOL 106952 6.00E-01 I 2.2E+04 N 2 2E+03 N &lE+OZ N 12E+O6 N 4.7E+O4 N 

M-PHENYLENEDIAMINE 108452 6.WE-03 I 2.2E+OZ N 2.2E+Ol N &lE+W N 12E+04 N 4.7E+02 N 

0.PHENYLENEDIAMINE 95545 4.70E-62 H 1.4E+OO C 1.3E-01 C 6.7E-02 C l.ZE+02 C 1.4E+Ol C 

P-PHENYLENEDIAMINE 106503 1.90E.01 H 6.9E+03 N 6.9E+02 N 2.6E+02 N 3.9E+05 N 1 5E+04 N 

2.PHENYLPHENOL 90437 1.9OE-03 H 3.5E+Ol C 3.3E+W C 1.7E+W C 3.OE+03 C 3.4E+02 C 

PHOSPHINE 7803512 3.WE-04 I 6.60E05 I l.lE+Ol N 3.IE-01 N 4.1E-01 N 6.lE+02 N 2.3E+Ol N 

PHOSPHORIC ACID 7664362 2 9OE-03 I 1 lE+Ol N 

PHOSPHORUS f%YHITE) 7723140 2.00E-05 I 7.3E-61 N 7.3E-02 N 2.7E-02 N 4.1E+OI N 1.6E+W N 

P-PHTHALIC ACID lW210 l.OtJE+W H 3.7E+04 N 3.7E+03 N 1.4E+03 N 2.OE+tXT N 7.8E+04 N 

PHTHALIC ANHYDRIDE 85449 Z.WE+OO I 3.43E-02 H 7.3E+04 N 1.3E+02 N 2.7E+03 N 4.lE+O6 N 1.6E+05 N 

POLYBROMINATED BIPHENYLS 7.WE06 H 8.9OE+W H 7.5E-03 C 7.OE-C-l C 3.5E-04 C 6.4E-01 C 7.2E-02 C I 

POLYCHLORINATED BIPHENYLS I336363 2.00E+W I Z.OOE+W I 3.3E-02 C 3.lE-03 C 1.6E-03 C 2.9E+W C 3.2E-01 C 

ARDCLOR-1016 12674112 7.OOE-05 I 7.WE-02 I 7.WE-02 I 9.6E-01 C ! 6.9E-02 C ! 4.5E-02 C ! 6.2E+Ol C ! 5.5E+W N 

ARDCLOR-1221 11104262 Z.WE*W I Z.WE+W I 3.3E-02 C 3.IE-03 C 1.6E-03 C 2.9E+W C 32E-01 C 

ARGCLOR-1232 : 11141165 Z.WE+W I L.WE+W I 3.3E-02 C 3.1E-03 C 1.6E-03 c 2.9E+OO C 3.2E-01 C 

ARGCLOR-1242 53469219 Z.OOE+W I Z.WE+W t 3.3E-02 C 3.lE-03 c 1.6E-63 C 2.9E+OO C 3.2E-01 C 

ARGCLOR-1248 12672296 2.WE+W I 2.WE+W I 3.3E-62 C 3.lE-03 C 1.6E-63 C 2.9E+W C 3.2E-01 C 

ARGCLOR-1254 11097691 2.WE-05 I 2.WE+W I Z.WE+W I 3.3E-02 C 3.1E-03 C 1.6E-03 C 2.9E+OO C 3.2E-01 C ! ..x 
ARGCLOR-1260 1 11096625( 200E+W I 2 WE+W I ( 3.3E-02 C 3.lE-03 C 1.6E-03 C 2.9E+W C 32E-01 C. :s 

POLYCHLORINATED TERPHENYLS 61788338 4.50E+W E 1.5E-62 C 1.4E-03 C 7.OE-04 C 1.3E+W C 1.4E-01 c 

POLYNUCLEAR AROMATIC HYDROCARBONS. 

ACENAPHTHENE 63329 6.WE-02 I 2.2E+03 N Z.ZE+OZ N 8 lE+Ol N 1 2E+05 N 4.76+03 N :’ i 
ANTHRACENE 120127 3.WE-01 I l.lE+O4 N l.lE+03 N 4.1E+02 N 6.1E+05 N 2.3E+O4 N 

BENZ[AJANTHRACENE 

EENZqSlFLUORANTHENE 

BENZqflFLUORANTHENE 

BENZO[A]PYRENE 

CARBAZOLE 

CHRYSENE 

56553 7.30E-01 E 9.2E-62 C 6.6E-03 C 4.3E-03 C 7.6E+W C 87E-01 C & 

205992 7.30E-01 E 9.2E-02 C 8.6E-03 C 4.3E-03 C 7.t3E+W C 87E-01 C 
.J 
3 

207069 7.30E-02 E 9.2E-01 c 8.6E-02 c 4.3E-02 C 7.8E+Ol C 8.7E+W C 
4 
.( 

50328 7.30E+W t 3.lOE+W E 9.2503 c 2.OE-03 C 4.3E-04 C 7.8E-01 C 8.7E-02 C .i’ 
” 

a6748 2.WE-02 H 3 3E+W C 3.lE-01 c 1.6E-01 c 2.9E+02 C 3.2E+Ol C 2;; 

218019 7.30E-03 E 9.2E+W C 8.6E-01 c 4.3E-01 C 7.8E*02 C 8.7E+Ol C 
% 

DtL3ENZ[A,HY\NTHRACENE 53703 7.30E+OO E 9.2E-03 C 8.6E-c-I c 4.3E-04 C 7.8E-01 C 8.7E-02 C ;:; 

“DIBENZOFURAN I32649 4.WE-03 E Y 2.4E+Ol N 1.5E+Ol N 5.4E+W N 8 2E+03 N 3 lE+OZ N 3- 

FLUORANTHENE 206440 4.WE-02 I 1.5E+03 N 1.5E+02 N 54E+Ol N 62E+04 N 3.1E+03 N 

FLUORENE 

lNDENO[I.2.3-C,D]PYRENE 

“Z-METHYLNAPHTHALENE 

“NAPHTHALENE 

PYRENE 

PROMETON 

PROMETRYN 

PROPACHLOR 

PROPANIL 

86737 4.WE-02 I 1.5E+03 N 1.5E+02 N 54E+Ol N 8.2E+O4 N 3.1E+03 N 

193395 7.30E-01 E g.ZE-02 C 8.6E-03 C 4.3E-03 C 7.6E+W C 8.7E-01 C 

91576 2.WE-02 0 Y i.ZE+OZ N 7.3E+Ol N 2.7E+Ol N 4.1E+04 N 1.6E+03 N 

91203 2.WE-62 I 9.WE-04 I 7.3E+02 N 3.3E+OO N 2.7E+Ol N 4.1E+04 N 1.6E+03 N 

129000 3.WE-02 I l.lE+O3 N l.lEt02 N 4.1E+Ol N 6.1E+O4 N 2.3E+03 N 

1610160 1.56E-02 t 55E+02 N 5.5E+Ol N 2.OE+OI N 3.1E+04 N 1.2E+03 N 

7287196 4.OOE-03 t 1.5E+02 N 1.5E+Ol N 5.4E+W N 8.2E+03 N 3.1E+02 N 

1916167 1.30E-02 t 4.7E+02 N 4.7E+Ol N 1 BE+01 N 2.7E+O4 N l.OE+03 N 

709988 5.WE-03 t l.BE+OZ N l.BE+Ol N 6.8E+W N l.OE+04 N 3.9E+02 N 

PROPARGITE 2312356 2.WE-02 I 1 7.3E+02 N 7.3E+Ol N 2.7E+OI N 4.IE+O4 N 1.6E+03 N 

N-PROPYLBENZENE I t l.WE-62 E y ] 6.1E+Ol N 3.7E+Ol N 1.4E+Ol N 2.OE+04 N 7.8E+02 N 

IPROPYLENE GLY~OL I 575561 Z.WE+Ol H 7.3E+C4 N 2.7E+O4 N 4.1E+07 N 1.6E+C6 N . 
PROPYLENE GLYCOL, MONOETHYL ETHER 52125538 7.WE-61 H 2.6E+03 N 9.5E+oz N 

.- __ . 
1,4t+M N 

. .--..., ., 3.DC’W I” 

PROPYLENE GLYCOL. MONOMETHYL ETHER 107962 7.WE-01 H 5.70E-01 I 2.6E+04 N 2.IE+03 N 9.5E+02 N 1.4E+O6 N 55E+04 N 

PURSUIT a1 335775 2.5OE-01 I S.lE+03 N 9.lE+02 N 3.4E+02 N 5.1E+05 N 2.OE+04 N 

PYRIDINE 110861 

QUINOLINE 91225 

RDX 121624 

l.WE-03 I 

3.WE-03 t 

l.ZOE+Ol H 

l.IOE.01 I 

3.7E+Ol N 

5 6E-03 C 

b.lE-01 c 

3.7E+W N 

5.2E-04 C 

5.7E-02 C 

1.4E+W N 

2.6E-04 C 

2.9E-02 C 

2.OE+03 N 

4.8E-01 C 

5.2E+Ol C 

76E+Ol N 

5.3E-02 C 

5.6E+O9 C 



EPA Region III RBC Table 10/l/98 8 
so”rces: I - ,RlS H = “EAST A - HE&T Aiiemate w - wtidrsrm hOIn IRIS or HEAST 

Chemical 

RESMETHRIN 

“RONNEL 

ROTENONE 

I 

Risk-based concentrations 

(Ambient I (Soil I RtDO 
I 
CSFo RfDi CSFl water 

I 

air 

I 

Fish 

I 

lhduskial Residential 

CAS mg/kg/d llmglkgld mgkgld llmglkgld voc ugfl uglm3 msh wW4 mm3 

1cl453666 3.WE-92 I 1 lE+03 N l.lE+OZ N 4.1E+Ol N 6.1EiO4 N 2.3E+03 N 

299643 5 OOE-02 H Y 3.OE+02 N 1.6E+02 N 6.6E+Ol N l.OE+05 N 3 QE+03 N 

63794 4.WE-03 I 1.5E+02 N 1.5E+Ol N 5.4E+W N 6.2E+03 N 3.lEt02 N 

SELENIOUS ACID ] 77630061 5.WE.03 I 1.6E+02 N l.EE+Ol N 6.8E+W N l.OE+04 N 3 9E+02 N 

SELENIUM 1 77824921 5WEd3 I 1 1.6E+02 N 16E+Ol N 6.8E+W N 1 .OE+O4 N 3 QE+02 N 

I SILVER I 7440224 1 5 WE-63 I ) 1.6E+02 N 1.8E+Ol N 6.6E+W N l.OE+04 N 3.9E+02 N 

SIMAZINE ) 1223491 5.00E03 I 1.20E-01 H 5.6E-01 c 5.2E-02 C 2.6E-02 C 4.6E+Ol C 5.3E+W C 

SODIUM AZIDE 1 26626226~ 4.WE-03 I t 1.5E+02 N 1.5E+Ol N 5.4E+W N 6.2E+03 N 3.1E+02 N 

I ~~ SODIUM DIETHYLDITHIDCARBAMATE 1 146165) 3 OOE-02 I 2.70E-01 H I 2.5E-01 c 2.3E-02 C 1.2E-62 C 2.1E+Ol C 2.4E+W C 

STRONTIUM, STABLE ’ 7440246 a.WE-01 I 2.2E+04 N 2.2E+03 N 6.lE+02 N 1.2E+O6 N 4.7E+O4 N 

STRYCHNINE I 572491 3.WE-04 I 1 l.lE+Ol N l.lE+OO N 4.1E-Ol N 6.1E+02 N Z.JE+Ol N 

STYRENE 

2.3.7.6-TETRACHLORODIBENZODIOXIN 

1.2.4.5-TETRACHLOROBENZENE 

1.1.1.2-TETRACHLOROETHANE 

“1,1.2,2-TETRACHLOROETHANE 

TETRACHLOROETHENE 

2.3.4,6-TETRACHLOROPHENOL 

P,A.A,A-TETRACHLOROTOLUENE 1 52162511 2.WE+Ol H Y 5.3E-04 C 3.lE-64 C 1.6E-04 C 2SE-01 C 3.2E.02 C 

1.1.1.2-TETRAFLUOROETHANE 1 6119721 2.29E+Ol I v 1 1.7E+05 N 6.4E+O4 N 

100425 2.WE-01 I 266E.01 I Y 16E+03 N l.OE+03 N 2.7E+02 N 4.1E+05 N l.BE+O4 N 

1746016 150Et05 H 1.50E+05 H 4.5E.67 C 4.2E-06 C 2.1E-96 C 3.6E-05 C 4.3E-06 C 

95943 3.WE-04 I Y 1 .6E+O+l N l.lE+W N 4.lE-01 N 6.lE+02 N 2.3E+Ol N 

630206 3.OOE.02 I 2.6OEO2 I 2.60E-02 I y 4.1E-01 C 24E-01 C 1.2E-01 C 2.2E+02 C 2.5E+Ol C 

79345 6.OOE-02 E 2.00E-01 I 2.OOE-01 I y 5.3E-02 C 3.lE-02 C 1.6E-62 C 2.9E+Ol C 3.2E+00 C 

127164 1 .WE.OZ I 5.20E-02 E 1.4E-01 E 2.WE-03 E y l.lE+W C 3.lE+OO C 6.lE-02 C l.lE+02 C 1 ZE+Ol C 

58902 3.WE.02 I l.lE+03 N I.lE+OZ N 4.1E+Ol N 6,1E+04 N 2.3E+03 N 

TETRYL 

THALLIC OXIDE 

THALLIUM 

THALLIUM ACETATE 

THALLIUM CARBONATE 

THALLIUM CHLORIDE 

THALLIUM NITRATE 

479458 l.WE-02 H 3.7E+02 N 3.7E+Ol N 1.4E+Ol N 2.OE+CI4 N 7.6E+02 N 

1314325 7.WE-05 W 2.6E+60 N 2.6E-01 N 9.5E-02 N 1.4E+02 N 5.5E+W N 

7440260 7.WE-W 0 2.6E+W N 2.6E-01 N 9.5E-02 N 1.4E+02 N 55E+OO N 

563666 S.WE45 I 3.3E+W N 3.3E-01 N 1.2E-01 N 1.6Et02 N 7.OE+W N 

6533739 6.M)E05 I 2.9E+W N 2.9E-01 N l.lE-Dl N 1.6E+02 N 6.3E+W N 

7791120 6.WE-05 I 2.9E+W N 2.9E-01 N l.lE.01 N 1.6E+02 N 6.3E+W N 

10102451 S.WE-65 I 3.3E+W N 3.3E.01 N 1.2E-01 N l.BE+02 N f.OE+W N 

THALLIUM SULFATE (2:l) 7446166 B.WEJJ5 I 2.9E+OO N 2.SE-01 N l.IE-01 N l.BE+02 N 6.3E+W N 

THIOBENCARB 26249776 l.WE-02 I 3.7E+02 N 3.7E+Ol N 1.4E+Ol N 2.OE+04 N 7.6E+02 N 

Tlhl 7440315 6.WE-01 H 2.2E+O4 N 2.2E+03 N 6lE+02 N l.ZE+O6 N 4.7E+04 N . . 
TITANIUM 7440326 4.WE+W E 66OE03 E 1.5E+05 N 3.lE+Ol N 54E403 N 8.2E+06 N 3.lE+05 N 

TITANIUM DIOXIDE 1 13463677~ 4.OOE+W E 6.6OE-03 E 1 1.5E+05 N 3.1E+Ol N 5.4Et03 N 6.2E+O6 N 3.lE+05 N 

I TOLUENE I 106663) 2.OOE01 I 1.14E-01 I y 1 7.5E+02 N 4.2E+02 N 2.7Et02 N 4.1E+O5 N 1.6E+O4 N 

TOLUENEIA-DIAMINE 95807 3.20E+W H 2.1E-02 C 2.OE-03 C 9.9E04 C 1 .BE+OO C 2.OE-CIl C 

TOLUENE-2.5.DIAMINE 95705 6.WE-01 H 2.2E+O4 N 2.2E+03 N 6.1E+02 N 1.2E+C6 N 4.7E+O4 N 

TOLUENE-2.6-DIAMINE 623405 2.QOE.01 H 7.3E+O3 N 7.3E+02 N 2.7E+02 N 4.lE+05 N 1.6E+Q4 N 

P-TOLUIDINE 

“TOXAPHENE 

: 1.2,4-TRIBROMOBENZENE 

TRIBUTYLTIN OXIDE 

2,4.6-TRICHLOROANILINE 

1.2,4-TRICHLOROBENZENE 

l.l.l-TRICHLOROETHANE 

1.1,2-TRICHLOROETHANE 

TRICHLOROETHENE 

TRICHLOROFLUOROMETHANE 

2.4.5-TRICHLOROPHENOL 

2,4.6-TRICHLOROPHENOL 

’ 2.4.5-T 

; Z-(2,4,5-TRICHLORCPHENOXY)PROPlDNlC ACID 

1,1.2-TRICHLOROPROPANE 

1,2,3-TRICHLCJROPROPANE 

1.2.6TRICHLOROPROPENE 

106490 1.QOE-Cll H 3.5E-01 C 3.3E-62 C 1.7E02 C 3,OE+Ol C 3.4E+W C 

6001352 l.lOE+W I l.lOE+W I y 9.6E.03 C 5.7E-03 C 2.9E-03 C 5.2E+O+l C 5.6E-01 C 

615543 5.WE03 I Y 3.OE+Ol N 1.6E+Ol N 6.6E+W N l.OE+O4 N 3.9E+O2 N 

56359 3.WE-04 I l.lE+Ol N l.lE+W N 4.1Egl N 6.1E+02 N 2.3E+Ol N 

634935 3.40E-02 H 2.OE+OO C 1.8E-01 C 9.3E02 C 1.7E+02 C 1.9E+Ol C 

120621 l.WE.62 I 5.7OE-02 H Y 1.9E+02 N Z.lE+OZ N 1.4EiOl N 2.OE+04 N 7.6E+02 N 

71556 2.OOE02 E 2.66E-01 E Y 54E+O2 N l.OE+03 N 2.7E+Ol N 4.1E+O4 N 16Et03 N 

79005 4.WE-03 I 5.70E-02 I 5.6OE-02 I y 1.9E-01 C l.lE-01 C 5.5E.02 C 1 .OE+OZ C 1 lE+Ol C 

79016 6.WED3 E l.lOE.02 E 6.WE-03 E y 1.6E+W c l.OE+W C 2.9E.61 C 5.2E+02 C 5.6E+ol c ! 

75694 3.00E-01 I 2.WE-01 A Y 1.3E+03 N 7.3E+02 N 4.1E+02 N 6.1E+05 N 2.3E+O4 N 

95954 l.WE.01 I 3.7E+03 N 3.7E+02 N 1.4E+02 N 2.OEtO5 N 7.6E+03 N 

66062 l.lOE-02 I l.WE-02 I 6.1E+oO c 6.3E-01 C 2.9E-01 C 5.2E+02 C 5.6E+Ol C 

93765 l.WE-02 I 3.7E+02 N 3.7EtOl N 1.4E+OI N 2.OE+O4 N 76E+02 N 

93721 6.WE-03 I 2.9EtO2 N Z.SE+Ol N l.lE+Ol N 1.6E+04 N 6.3E+02 N 

596776 5.WE-63 I Y 3.OEtOl N l.EE+Ol N 6.6E+OO N l.OE+O4 N 3.9E+O2 N 

96164 6.WE-03 I 7.WE+W H Y 1.5E-03 C 6.9E-04 C 4.5E-04 C 6.2E-01 C S.lE-02 C 

96195 5.WE-63 H Y 3.OE+Ol N l.BE+Ol N 6.6E+OO N lOE+O4 N 3.9E+02 N 



Chemical 

1.1.2TRICHLORO-1.2.2-TRIFLUOROETHANE 

1.2.4-TRIMETHYLBENZENE 

1.3.5TRIMETHYLBENZENE 

TRIMETHYL PHOSPHATE 

1,3.5-TRINITROBENZENE 

2.4.6-TRINITROTOLUENE 

UP.ANlUM (SOLUBLE SALTS) 

VANADIUM 

VANADIUM PENTOXIOE 

VANADIUM SULFATE 

VINCLOZOLIN 

VINYL ACETATE 

VlNYL CHLORIDE 

WARFARIN 

M-XYLENE 

ZINC PHDSPHIDE 

ZINEB 

C 

I 
Tap Ambient 

Risk-based concentrations 

Soil 

Rrno I ’ CSFo RtDi 

:AS WWd llmglkgld I mglkgld I 

CSFi air Fish Industrial Residential 

llmglkgld I uglm3 w/kg w% w&4 
76131 300E+Ol I 6 60E+OO H 3.lE+O4 N 4.lE+04 N 6.lE+07 N 2.3E+O6 N 

956361 5.00E-02 E 1.70E-03 E y 1 1.2E+Ol N 6.2E+O+l N 6.8E+Ol N l.OE+05 N 3.9E+03 N 

1066781 5.00E-02 E 1 70E-03 E y 1 1.2E+Ol N 6.2E+OO N 6.8E+Ol N l.OE+05 N 3.9E+03 N 

512561 3.70E-02 H l.BE+OO C 1.7E.01 c 8.5E.02 C 1.5E+02 C 1.7E+Ol C 

99354 3.00E-02 I l.lE+03 N l.lE+02 N 4.lE+Ol N 6.1E+O4 N 2.3E+03 N 

116967 5.OOE-04 I 3.WE-02 I 2.2E+OO C ! 2.lE-01 C ! l.lE.01 C ! 1.9E+02 C ! 2 lE+Ol C ! 

3 OOE-03 I l.lE+02 N l.lE+OI N 4.lE+O6 N 6.lE+03 N 2.3E+02 N 

7440622 7.00E-03 H 2.6E+02 N 2.6E+Ol N 9.5E+00 N 1.4E+O4 N 5.5E+02 N 

1314621 9.00E-03 I 3 3E+02 N 3.3E+Ol N 1.2E+Ol N 1.8E+04 N 7.OE+02 N 

16765612 2.06E-02 H 7.3E+02 N 7.3E+Ol N 2.7E+OI N 4.lE+O4 N 16E+03 N 

50471448 2.50E-02 I 9.lE+02 N 9.lE+OI N 3.4E+Ol N 5.lE+O4 N 2 OEt03 N 

106054 l.O9E+00 H 5.71E-02 I Y 4.lE+02 N 2.lE+02 N 1.4E+03 N 2 OE+O6 N 7.8E+O4 N 

76614 19OE+W H 3.00E-01 H y 1.9E-02 C 2.lE-02 C 1.7E-03 C 3.OE+O9 C 3.4E-01 C 

81612 3.06E-04 I l.lE+Ol N l.lE+OO N 4.1E-01 N 6.lE+02 N 2.3E+Ol N 

106383 Z.LhJE+M) H Y 12E+04 N 7.3E+03 N 2.7E+03 N 4.lE+C6 N 16E+05 N 

95476 P.M)E+OO H Y 1.2E+O4 N 7.3E+03 N 2.7E+03 N 4.lE+06 N 16E+05 N 

lo&123 Y 

1330207 2.OOE+OO I Y 1.2E+04 N 7.3E+03 N 2.7E+03 N 4.lE+O6 N 1.6E+05 N 

7446666 3.OtlE-01 I l.lE+04 N l.IE+03 N 4.1E+02 N 6.1E+05 N 2 3E+O4 N 

1314847 3E-04 I l.lE+Ol N l.lE+OO N 4.1E-01 N 6.1E+02 N 2.3E+Ol N 

12122677 5E-02 I 1.8E+03 N 1.8E+02 N 6.8E+Ol N 1 OE+05 N 3 9E+03 No. 

.J. 



APPENDIX E-2 

FLORIDA SCREENING CONCENTRATIONS 



APPENDIX E-2-2 

FLORIDA GROUNDWATER CLEANUP TARGET LEVELS 
(BROWNFIELDS CLEANUP CRITERIA RULE) 

F.A.C. CHAPTER 62-785 (716198) 



T. 
Groundwater Clearq’Target Levels 

acenaphthene 
_acenaphtb~!ene.. _ ___ __.. :. 
acephate 
~acetone . ---.--~ 
afx!onitrile 
a~B~h9r?_e.-m- ~~~ -I 
.wi.fkwfen,. wdi.um br 
sx&be _-_ _ ._ _ 
.ww!mid.e 
w&a&i ________.____ 
acrylonitrile ,.............. ,... 
,alachlor ..~ . ..~ ._._ . 
~3!di%!Yb. 
aldicarb sulfone_-m ~_ -- 
aldicatbsslfoxide 
a!drin_..-..-~-.. .______ -.---. 
.a!iw lor. metsu1fw-m~ ,.,, 
.dlYJmBl~hQ!- _ _.______. 
a!!yl.ch!.wide 
aluminums-. --. _~~~ m-w1 
ahmhm bmhide (as 
ametrvnL-----mm.. 
amnonia 
amm-o-niu.m. sulfm-ate _,_-.. 
.mi!azine 
aniline ---__- 
@lra~.~,wl~ .,., ,, ......... ... 
~timony --.--_ ._---_ 

’ antimony pentoxide.~n..Sbl 
antimony potassium tartratc 

i%ikk tetroxide Cas...Sbl... 
antimonv trioxide (as_Sb1 
.aram.ite .., 
Aroclor [or polychlorinated 
m--- 

164MM 1. ..2... 

12&1.2:7. .2100 .... 
144&3fi-0 __6-. 
!314:60:9... .3.5 
304-61-o 6.3 

-- T 
._____ 

1.332-8 l-6 2.8 ,.. 
1309-64-4 2.8 _ 
140-57-8 _ ,..... 10 
1336-36-3 0.5 

ii4o-kij I 103-33-3 . . ..^... d.... * 



Table I 
Groundwater Cleanup Target Levels 



bromnmethane_.latme~h~~_ 
hmmidPc1 ..- -. ~~~ ~~- 
bromophenvl phenvl ether. 
kmE&YDI! ._ ---. - 
brom.oxynil.o.ctanoate 
b&amdJ-.-... . ..---i 
butanone, 2- Tar. MEKI. 
butylacetate. n- ~~ __.... 
b,u.uJ benzvl phthalate, N- 
bufy!i%-- 
butvl~Mha!vl. b.W!dwlat~ 
c!%?.dYJC asid.Crls.-A.sk.~.- 
cadmium... ..........I 
calcium cyanide _____ --.__ 
captafol 
eman - 
Cd-WY!. 
sx!xmk-. 
carb.tirar?. 
carbon dii.u!_fide -___ --.--- 
carbon. tetrach!.or$de 
cG3&!2&enothjo---- 
carboxin 
CMOd .._.___.. _-_ .-. -~- -.--. 
.dl!.Qtl~.-lX... ..... ..... .... 
.chlordane _____~.- 
chloride .._...... _.. _. . 
chls&g. _ 
ch1orj.n.e cyanide ., 
chlorite 
chloro- 1,3-butadiene [or 
,ChImnrennd 
chloro-3-methyl phenol, 4- 
.Ior..chlnto~.m~crpsoLo-J _-. 
chloro-m-cresol, p- [or 4- 
.r.hlnmd.~methul..nh~nnl1 
chloroacetic acid 
chloroaniline. 4-... . 
chlorobcnzene ~~~- 
.ch!.orob&late. ..Y. 
chlorodibromomethane __ 

.._.__ ..--.- ~.~~ -.. -- 
tOI.-5%? 406 MC/ST NA. NA 4860. REG MI m 
1689-84-5 !4Q ..-..-.- MUST .NA. NA.. : . . : ME--- ..~ . ..-. none Pbsqved ~. ..__ ._ ._... 
1689-99-2 140 .., MC/ST. NA ..!‘&A ,..,.....,.,...,.... ., none observed 
7 l-36-3 7@.._ MUST 23mao... TC iooo ___,,_____._ ,,.. .~~~ ~~~ _ ..~entral.~.ervous system. _~~~~ _._-.._. ,_ _ ---~. ~~~~ iLx!Q~. - 

..78-??-3 4200 MClST .,., ..,.. I20000 12OOWI TC fetus .XXW-! 
123-86-4 43 ormn~!wt.b.-. -- ~~ -.- 
85-68-7 140 ..bver 

200%41-5..- 350 liver _.__. -__- .-..-. ~. __. .- __.. .-.-~~~ ._--.---~.. 
85-70-l. 7W MC/ST NA NA 70000.. none observed 
75Y6t)Y5~.~ _. ..2 .“. MCLST ..ZlL ._~ __~~. _....... ...” _ca!cd&d-by analonrtoars%~!.c. .._..__..__ 

7440-43-9 ..P!C 
.850~ . ..&.O ___,_ TIC+ _. 

?&I .._ M.G!ST .._..... &.. 
** 

592-Ol:& .&L --. --__ -.i?m _ i 
,. ,, .kidnev. !i.wkarcino.zeen 

nerve __, ..- ~~- dama9e,~~y~~i~_w_einhtloss_ _-. ---.- -............ - 
242546 1 100 PQUC.. 033 0.85 TC.. .l.!XN cwG~.cQEen 
133:06:2 250 PQUC. __1.19_ ~L9. TC 25_0_4 ____I. ._. izwkwsn-~. __. 
.63-25-2 700 MC/ST TC. .7000 kidnev, liver OJX.. ,..,........ 4.06 
86-74-8 ._,....__ 4 _,..._... _.PQLLIJ._ -. 46.5 c&!m!x- .-.... --------.-.-.-I-.~-~. 

1563-66~2. ,,,, .?. .P/ST 0.1 
46.5_.:_._. TC- .-..... it--- ..-_- ___.__..._.._ ii .-. _ ~~ 

., .., .!L! TC .blod reproductive 
?5:15-Q .~... .Z!!I .MS!ST_. 105 105 ._~~~ TC _,____ X@L _ .~.- -.. ..- .._ _ &us .~ ~.. ..-.- --...- .._. -_-. 
56-23-5 ?T ,., ., .P!C * * .N.. .,, ** 

..I.. (k-m- TC 
,, ,,.,,,, ,,, ..., carcinwen 

_7_6- 1%6- _~~ JQ _.._.. _ MC/ST.-. 0.1 9 blood central nervous s~~~em.~~----.---.-.._ .------.- .--- -..-.-- ~~~~ 
5234-68-4 .700 
75-87-6 14 

MC!S7: ..,, ,, .,,..,.,., fXX... 6% ..decreased. body weiRht,..increased.mortality, organ weight, 
MC/ST NA 

TC ,?;j?- ..,, 
- _____-...---- .--- --- .-~-__ ---.. - _.---- .-_ _ ~-l&c __._..._ -.-..-.. _______ ~._~ ._ ~~.----I.-- 

139-9g:g ,... !05.. MUST ,., ,,,...,, NA ,....., ,,.,,.,. .,. NA ., l.OSO liver .... 
57-74-9 * .__.. P!C_. N -.._ m._-k?!-_.~ ________,___-.. - --i _:L * ,___ * carcmom ________._ -... -...~ 

16887rOO: . . . . . ...? S/ b t Pi 2.5 .._.................... NA ....... .. 
777250-5 700 MC/ST. * N _~~~~__ .._._.___..__ none&served. ~~~ - . ..__ ._ _... __ _~ .-.-- -... ..--- - .._. -.._.__ -------. 
506-77-4 350 MC/ST 1.45 1.M xc ,.,......,.., 3.5.00. ..nme..&wwd 
7758-19-2 PQWST .-29 _.____.. 29_~~-~..TC-.----&!@--. 100 .-._--neurobehavioral -. 
126-99-g 140 MC/ST NA NA 1400 respiratory (olfactory epithelium) 

160 TC... ..^............................................... ,... 
59-50-7 63 MC/ST 100 630 decreasedweight gain 

-t- 630 

.-.--..-..-. ..__ . .._ 
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chloro.~t~ylvinyletFer. 2- 
chlorofzm .~ .__ .- 

. 

clohexanone 

i%%- 
.a:@:3 
V-813 

-91-58-7 
88:78:X. 
100-00-5 ~.. ~--... 
?537-8... 

.K!&:4~0_ 
1 Q6-4-9 
76-06-2. 
126-99-8 

1897-45-6 .-- 
95:496 
!06-43:4 
.!Ol-21.3 
2921-88-2 
5598:.13-O 
64902-72- .--- 
1606X83: 
18540-29- 

G-01-9. 
?!!49-48-4 
7440-50-e 
544:92-? 
-56:7x 
,.!.23-73-9 
98-82-8 -__ 

2!72.5:46- 
57-12-5 ---__ 
460:19:5-.. 
J&D:2 
198,841J 
108-91-8 --__ 
?3 15:.!n:. 
i861-32-1 
.752?9:0 
96-12-8 

1 
NA 

l- 
decmsed bo& weight. 

decreased weight gain. testis 
GJ disturbances 



IJG&y4d~GLhB!- 
* 

.3 . .:. 

DDE 44’- --.._-.. .-! _.- .- . 

,DDT 44’- ,, .r .,.... 7. ,.. 
decalj,,,i~b~~~-~~~~~.- 
DEET 
dernetw .- - --- “... 
di(2-ethylhexyljadipate ,..., 
!die!zMIba!ate ~~ -- 
d,iextvbhthalate 
diallate .__..._.... -.. .- --~ 
diazi.non _ 
.dlbenz(a,hhurthracene 
dibenzohtran ,..., 
dibromo3-chloropropane, 
t 7, rnr T)RCE!l- - .._._ 
~djbromoacetonitrile 
dibromobenzene 1 4- _._ e-.-----%. 1. - 
dibromochloromethane 
dibromoethane. 1 &jor ~~ 
dibutvl .nhtha!ate 
&camba --- 
dj.&loroacetic. acid... _ ,,,,,,,.,.,.., 
dichloroacetormrile 
dich!m!wwne, .1,2-.. 
dichlorobenzene, 1.3- -1 
diph!orob.~~z~~~~...!..~~~ 
dichlorobenzidine, 3.3’- 
.dich!.qrodifluoromet~.~~.. 
dichloroethane. 1 .I: 
dichloroethane 1 2- for . .._.._._........ 7 5. 
&tloroethene 1 l- %-A-- 
~dicbloroethene,. 1.J: .._............. 
dichloroethene. cis-1.2- 
dichloroethene . ._...... .._. 3 trans-L.,?: ..., 
dichlorophenol, 2,3- ~_ __~~. 
dich!oropheno!,..2.& 

.50-29-3 
LJ63J3-19-5 
134-62-3 
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dicbl~r~p~~noxy-a~e~~c 
a&l. 2&-----~ -_ -.- 
dichlorophenoxy)butyric 
xirl. 4-12.4.7 . ..I?. 4-lX%l...... 
.dichlbroprom,J ,2- ~___ __-.- ~.. -. 
dich!orowmw,.. 1..3- 
dichlororop_ ____.___ ~...-. 
dichlorvss ..““.... 
d&&l _... -.. ._ ___---. 
d.icroto&os To+ bidri~l....... 
dield!.in--v---.-._ 
diethylene glycol monoethy 
et.her 
diet!w!~!&&S ..-- .._ 
~d.iethy!stilbestrol 
diisopropyl 
me-h&e Jr_..- 
dimethoate .,,,,, 

X3’-.. dimethoxvbenzidine, 
dimethri.n... 
dimethvlaniline. 2.4- -. 
dim&~lani!&~, N,?k _.,, 
dimethylbenzidine, 3,3’- 
dim&y!formami&, WI:.... 
dimethvlphenol. 2,4~ ___ 
d.imethylplWA 2..6: 
dimethylphenol, 3.4- __ _ 
.dl_methvl.pht~~!.~~e . 
DIMP [or diisopropyl 
mEzhhhn 
dinitro-o-cyclohexyl phenol 
4.67 ..,.,,.......... . . .._........ 
hinitrobenzene U&-1- _-___ -2 
.dinitrobenze.ne, 1,X .(m-) 

(P-) ._ dinitrobenzene. 1.4- 
di~.~~r~pbens!.~..2~~~ 
dinitrotolueneJmixture)L 
dir?itrot~!.~.~r?e..2.,4r... 
&eiGeM&j 
din.&. ._ . . 
%dioxane 1 4- ___ _~__ __ .-~-u- 

1650. 1650 7-c I. 0.5 
121-69-7 !.650 mfl ,....... ,. ..5Q ) po,.,cl 1 PWST 

1QsLl ihn 
NA lg 
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I en&in _ _ __~-~~~----.--- 
EPEG [or ethylphthalyl 

I ejhvblvrnlatel 
etichlorohvdrin .~ ~. 
EPN [or ethyl p-nitropheny I nhenvlnhnsnhnrnthinatel 
EPTC [or ethyl 
ninrnnvithincarhamate-~~1 
ethion 
ethoPz!P-: ..- ..---. -: 
.~~~.o~yethano!..acetate, .2- 
ethoxvethanoL2L__--- 
ethyl .acetate 
ethylacrylate ~~.~--~ --.... 
.e&vl chloride. lor 
ethyl 
kunm&hinc:arbamak S, 
&Y 1 ether 
ethyl methacrvlate 
ethyl p-nitrophenyl 
phenylphosphorothioate [OI 
JaaJJ 
ethylbenzene 
etetne diam&-~ .I. ..~. 
&!!ene.~!wco!_ .-......... 
.ethvlene oxide 
ethylene thio.mea...[or .BTD 

ethylglycolatc 
nLFJ?EI;L~--- 

central nervous SYNCH-m,liver-.--.---.-....-- 
kidney, reduced lifespan 

central nervous system 

___._ - - __-...-- - ~. 
central nervous svstem ,... kidnev,Jiver 

..-.-- .._. - ._...._. -. .._.. 

96-45-7 
84-72-O I 

NA NA 
1 210000 1 kidney, reduced lifespan 
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.n.o..,adverse.. effect 
blood ~- ..____ _.-._ --_ __- __- kidnwJ!ver ._.. 1..---- 

., carcin.ogen,, - -“... : 

_.____.._______._ --__ -..-.---.-----.---- --- ---- .- -._~ . ..--.-__ -.- ----. 
kidney,liver 

famnh.ur .,..... 
fjxB!niPhOS ~ _... _... - .--. - 
.fenam.iphos metabo!ites 
&rlS~W~~. ~__.___~_.~ 
,ib.tometuron 
.~~~.~~h~n~.“_..~...---_._ 
thwene ,,,,,.... 
~fluoride -..I__.__ ___-. 
fluoridone 
forl&c.-mmm ..-- .-.-- ~--- 
formaldehw!e 
iisda&L.-.-- 
fUrtira! .,. 
&sk!dds!c.~ -.- 
nlv&os?e lor .Eounduel...... 
gross alnha.r.ad!on.. _ 
mthion ., 
!wtach!z-- .._. .-- ._... 
.heptachlor .ewxide _... 
hexachloro- 1,3-butadiene._ 
!xsach!orobe.nzene 
hexachlorocyclohexane, 
h3Lulk&--..- 
hexachlorocyclohexanone, 
.nl.nha,..(n-RH(11..nr.(n,. 
hexachlorocyclohexane, 

(8-BHC) or @-IE~ beta- 
hexachlorocyclohexanone, 
El&a: ,.... @B.HC~ .dWCH 
hexachlorocyclohexanone, 
gamma- (?I-BHC) or (r- 
HCH). lor. lindanel.... . . 
hexachlorocvclonentadiene 
hexachlorodibenzo-p-dioxh 
.m.ixtl1re ~FHx.lllml............... _ 

hexachloroethane 
hexach!orwhene- . . 
hexahydro-1,3,54rinitro- 
3AsdaikpLlarB1IxL 



TL 
Groundwater Cleaniip Target Levels 

hexaned: 
hexanone, 2- [or methyl 
h&/l .ketcmel 
~h~~azZ.~~~e_._ 
~hydrogen cyanide (as Cn) 
k!rone_n.su! fide laGi -- 
hydroquinone 
i~~~~~~2...3=~d)~.~~.~~. ..I 
.i,mdbne, ,.. 
iron -.___-- ----^ 
is.obuty!a!dwl. 
isophorsne 

.isopropalin 
hfxxwyl bzne_ -& -- 
karate [or cylohalothrin, 
lamMa 
!sw!ne. .-.--..1. -..-..-..-- 
lead _... ._. ._ 
lindane [or 
hexachlorocyclohexanone, 
aamma-1 (Y-RHC) nr Iv- 
linuron. .__.__-.. 
lithium 
malathion __..__ ._. .~ 
.ma!e,ic,,hYd~~ide 
malononitrile ----.-- -_-- 
m.m.cm.b... ,. 
maneb 
manganese 
MEK [or 2-butanonel 
mmx-tic ch!or$e (as Hg) 
.mercury------ --...-- 
.man.met!w! ..“. 
-nxzm!ws_- 
merdw oxide 
metalaxyl 
.methaw!.&ci!e 
methamidouhos 
--.L--..I 

I 

!~~ww~u!. .- 
methidathion __. 
m&!c?w! _ 

591-78-6 ’ 1o-54-3 ~~-?!$-~~???--- ‘A? 
n&e reproductive. nervous system 

kidney, liver, whole body 

36734: 19- .X30 MC/ST. 
7439-89-6 --.-- --. 
78-W 

_7&59:[. t ---.-I.. 

153 153 
. ..___ ee Sl * * ----Xi 

2.!00... MC/ST 47450 47450. 
31. MCXL ..^... 645_ ^. 645 - 

- ..-.-. .a&x?m---- .._ . . ..l... . . 
NA 

1 MC/ST I... !&OS Q.!X 

--.. .18:48:8 .I 0.2 -.-- 

autoimmune effects 

------.-- 

--...-TNs 
develo.pmental .neurologjc effects.,i,n,.h,um,an infants, 

._ _.. _ decreased !xdv_wei&t, -nervous system_.- .-_ . .I___ 
decreased body weight, nervous system.. 
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,methoxv-5-nitroanil&&. 
methowch!or 
~~~t~~Ye~~~ol.-2-...- -“’ 
~mdwl acetate 
methyl acr&&.~- __. 
methyl bromide [or 
hmmnmethane 1 . 
methyl butyl ketone [or 
hexanonn2?l.-1 ~.--_-~ -- 
methyl isobutyl ketone [or 
MK,R,Kl 
methyl methar$atL_ - 
methy! .nuathion 
metbLs.&r_ene b&5x!>. -~ 
methy!.sbrene,..a!.eha 
~h~-t~~~utr.-.-- 
methyl-( 1,4- 
chlorophenoxy)propionic 
nc;cT-?-.--- _-._-- .- . 
methyl-4-chlorophenoxy 
x,,t.ic m&l 2- 
methyl-S-nitroanilin! 2:~ 
methY!arWe.I.2- 
methylene bis(2- 
chlwanilinel4_4’--...- 
.methy!ene br.omide 
mettine chloride__---- 
nK?bY!n@D!ehtha!erle~. I- 
m~~y!rmd&i!!ti-.-- 
meW!pheno!, 2:.&cresoll 
mrxie:dsm! 
methv!.r&eno!,,P- (~:cresol: 
m!lWr_ ___, -.- --.-- 
metribuzin,,. . 
metsulfmon-methY!J&aU! 
!l.E!! indw ..,,..,,... 

; MIBK [or methyl isobutyl 
ketamL__-ep- 
mirex . ” . . .., . . 

; molinate ~..I_ 
mo1ubdenu.m .,.... _ 

591-78-6 

108-10-l 

8&6B_ 
298-00-O 
!501&15: 
98-83-9 ,.. 
1634-04-4 
708519-0 

- “..._~ ~-. 
94-74-6 

..?4-95z3 
75-09-2 
.%!:l~-o... 
91,mL 
95-48-7 
10&B4 
106-44-5 
il2l-45: 
! l.W:W 
r4223-64- _---. - 
!?86-3117 
108-10-l 
--- 
!385-85~5 
!212-67-1 
14X%98-7 

_-.--- ~-- ^ 
:!w. 

---. I 
blood.. ,,.. ,.. ,,,.,...... 1 . 

carcinoaen ___-.. _____ ~___. 
1.,--J I ., ,. I 

,,, I 5.. ., ,,. 
I 

.W~VU. ... ., .....,, 
5600 kidney, liver, whole body . ..-I 

,> 



?z&L----- 
naehthalene 
n_3~h~~~~.rlaminc. ?- 
.nawwMde. 
&d. ._.___.. -..-_-..- _.. -.-. _ .._. 
nickel subsulfide..(asNi) ,, 
nitrate ~..~. 
nitrate + nitrite. 
nitrite _~~. 
njtroa$ine. m- (3-l 
nitroaniline o- _.________ --I..--. .--. .-~...- 
.nitroanline,..p7. 
nitrobenzene 
nitrophenol, 4-. 
.~itroso-di-et~vlamine,N__ 
.ni~~~p-di-n-butvlamine, N. 
nitroso-di-n-propvlamnnel l .---- 
nit~.~~~~d.~m,~~~~!.~l.ne. NY 
nitro~o~!im&xnicce~ N: 
nitroso:N-. ,. 
nitrosopvrro!ic!ine~&- 
nitrotoluene, my. 
nitrotoluene o- _-_-- ..-- -. 
.nitrotoluene . . . .I PT. 
norflurazon 
octahydro- 13.57-tetranitro- 
i.~.~~~~etra~ncinp.....rHMXl 
c!!dmKt~lPmBb~Ph!.~ 

orvzalin 
oxadiazon 
oxamyl ._............. 
J?&lKaB-.--..-- -... 
PwWn .._. 
PCBs [or Aroclor; or 
nolvchlorioated-blmbmmU 
PCE lor. tetrachloroethenel 
pebulate __-.---. 
.nmkdw.!in I......... ._ 
pentachlorobenzene 

Ip 

-- 
pentachlsr.oni,~obenzene 
_entachlorophenol 

central nervous svstem 

..I --IL4 NA -.-_-- 
375 375 

1336-36-3 1 * 1 P/C 1 * * NI ** I carcinogen 

8 -- 

TC 1 3500--.. 
800 

carcinogen 
.m..b!Qc& ..... .__. .,,,.. 
blood, liver 

___-_.--..- kidney: --. .--_ liver ~... --.-..----..-.-- . . . ___ 
; 
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RDX [or hexabydro- 1,3,5- 
: tsnie&-~ttimL- 
i resmethr in 

L 

.._...,__ 
i ronnel ~__ ~-.- 
: r.oten0.m .._..“.._ . .._........_ 

,... central ,nervous..sy@m. decreas.ed bodv weir 

51-50-81. 3so. I. 
- -. .-. 

_^^ -_ .^ none observed--. -.._ _ -.-. 

rr\n central nervous system,s&en ------ -.-- __ 
ncmk irritation ,, 

blood,ce~-system.. -.-- .._ ._~ .-~-__ 
.b!ood 

” 
.., 

decreased weight gain 

.&creased, offsnring,,,weight 



se!enious.acid.las,Se) 
s_e&p.jg.g. _ _ _- ..- -. --. 
si!ver 
silvex [or trichlorophenoxy 
nsnncinnic acid. 212.4~51-1 
simazine 
sodium 
sodium cyanide (as Cn) 
@QImn, .- 
strychnine 
z??nc--.--.. - --.- 
sulfate 
TCE-Lx t&~h!methend __ 
tebuthiruon . 
t!?!!SDhQS.--.-----.-- .-..-.-- 
terbacil. 
.terbufos 
terb~rY_n_--....- ---. 
tetrachlorobenzene,.!...?,4.,5 I 
tetrachloroethane,l,l,l~~- 
tetrach!oroethane,. 1,1,2,2-.. 
tetrachloroethene [or.PCEl 
tetra&rjoro.phenoL. 224.6 
te~aetbL-- .___....__.... 
thallium .._.. . . 
thallium acetate (as Ti) 
tha!!ium carbonate (as TI). 
thallium chh$dk(as Tl)_ 
tha!!.~.~.~..,n.ityate (as T1) 
thallium sulfate (as Tl) 
thiocyanomethylthio)- 
henmt.hia7nl.e.. ?A... 
thiram ___~ 
tin 

I 

to.&d.dissolved solids. 
@z.&P?_en!-----.m-p__ 
triaLLate ..__ 

T‘ I 
Groundwater Cleanup Target Levels 

central nervous. system.. 

central nervous system 

carcinogen.---._.--.- .__^... _ .._ .__.. . 
210 MC/ST 

m%-1 3,s. .-._ PCUST 
M!!W?~O * p/ 
563-68-8 0.6 i ’ ItiC -- 
5533-73-9 0 6 7. 
7791-12-O ~_ .._Q..6. 
10102-45: .Q.6 
7446-18-6. ~~_ 0.6 ./. M!!lsT- 
!1564-17- 210 MC/ST 

n 

/ --- -26_. ---~_ ZL 
0.435 0.435 
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t&&y&in 41(id~. (as Sn> _ 
ITRTcv__--~ -.-- .-. 
trichloro-I ,2,2,- 
triflimmdhne 1 ..I. .3.- 
trichIoroacetic acid- _ 
t&h!orob~n,zenc, 1.23. 
trichlorpbenzene. 1.2,4--- 
iiGGh.benzc~e., I,3 5: 
tjchloroetbane. 1,l J:--_. 
trich!~rPethane.,...!..?,2- 
trichloroethene Lor TCEl _ 
tri.chiorofluorometh~~... 

2.4.5- trichlorophenol, 
.!ri&!orwhenoL %?$:. .,. 
trichlorophenoxy acetic 
acid-?! .L..- 
trichlorophenoxy proprioni 
ar,id ,._ 7.0. 4 .r‘L,.. Inr sihp.xl. 
trichloropropane. !,1&- -- 
trich!wwropaw .! ,2& 
trichlorooropene. 1,2,3- 
tri flural in . 
@$@lly!PhPh*-_. .- 
trimethylbenzene, 1,2,3- 

@imethyl&nzene, 1,2,4- .i 
trimethylbenzene, 1.3.& 
tr&trobenzene.1,3,5=-- 
tr~mltro~henulmetlry_lnitram 
trinitrotoluene, 2,4.6- ._ 
mri... -” . . 
ur3&sm - - .---__. 
vanadium . 
vanadium pentoxide (as X 
vawhm ..si!fate (as. VI 
mam __----. 
viw! ac.cmie... .” ._,.......... -. 
v&J-chloride _ 
white dwb-sous .._.... - 
?QLkEL-____-_- 
.tinc .._._...... ..- _......_ . .- . ..-.. 

.88:46-2 .5 
93-76-5. 70 I 

96-19-5 35 ~- .- .-~- 
582~09r.8 
S?!5_&1_. 

I 

4.J 
----5!J- 

526-73-8 10 

_ _zL-.. 
‘440:62-2 ‘44o-61-1! #! 
1314-62-l 63 
!$?07:lf&. 1 f?... 

* . ..I... 

---- I ~-.---.- P/ST NA NA 

.~---I40 _. 
__.-I_-. 
5000000 

--IO0 
SPOOQ 

2Q-... 
.,,., 490 

__63t-m-- 

liver 
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Groundwater Clea.. . arget Levels 

TC = Toxicity Criteria, l/20 of applicable LCSO data. 

ST= Systemic Toxicant 
PQL = Permissible Quantitation Limit 
MRL = Minimum Risk Level from ATSDR Toxicant Profile 
# = Based on similarity to chloride considerations as provided in Chapter 62-302, F.A.C. 
## = As provided in Chapter 62-302, F.A.C. Toxicity Criteria (marine); Numerical (freshwater) 
### = Based on similarity to oil and grease standard as provided in Chapter 62-302, F.A.C. 
a = Hardness-dependent per Chapter 62-302, F.A.C. 
b = Not greater than 10% above background. 
P = Florida Department of Environmental Protection Groundwater Standard. 
S = Florida Department of Environmental Protection Secondary Groundwater Standard. 
MC = Florida Department of Environmental Protection Groundwater Guidance Concentration based on minimum criteria. 
* = As provided in Chapter 62-302, F.A.C. If the PQL using the most sensitive and currently available technology is higher than the specified criterion, the PQL shall 
**= Based on Specific Conductance and Salinity as provided in Chapter 62-302, F.A.C. 
0= Florida Department of Environmental Protection Groundwater Guidance Concentration based on organoleptic criteria. 
Surrogate (a): Surrogate RfD based on other non-carcinogenic PAHs (e.g., pyrene). 
Surrogate (b): Surrogate RfD based on oral RfD for HCH-gamma (lindane). 
Surrogate (c): Surrogate RfD based on other non-carcinogenic PAHs (e.g., naphthalene). 
Surrogate (d): Surrogate based on Primary Groundwater Standard for 1,2,4-trichlorobenzene. 
Surrogate (e): Surrogate based on Primary Groundwater Standard for 1,2,4-trimethylbenzene. 
Surrogate (0: Surrogate RfD based on oral RfD for 2-chlorophenol. 
Surrogate (g): Surrogate RfD based on oral RfD for 2,bdichlorophenol. 

V = The residential SCTL for nickel is based on non-carcinogenic endpoints and the industrial SCTL is based on carcinogenic endpoints. 
As a result, the Groundwater of Low Yield/Poor Quality Criteria is based on the more conservative non-carcinogenic endpoint. 

NA = Not Available. 

pass test = “pass test” shall mean mortality less than fXy percent in a 96-hour acute toxicity test performed, in predominantly fresh waters, 
on both Cyprinella leedsi (bannerfin shiner) and Ceriodaphnia dubia (water flea), and in predominantly marine waters, 
on both Menidia beryllina (inland silversides) and Americamysis bahia (possum shrimp). 

?!ote: lfmnrp than one contaminant is Dresent at a site, the direct exposure values are to be modified, if necessary, such that the sum of the hazard quotients ss . . . ..-.. -.-_ 
for non-carcinogenic contaminants afI&ting the same organ(s) s is 1 or less. For carcinogens, the direct exposu re va!ues sha!! be modified such that the excess 
cumulative lifetime risk level posed by the contaminants is 1 .OE-06. 
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Table I 
Groundwater Cleanup Target Levels 

I- ---. --. -- -. -- -- --~ I 
** = Equal to ten times the value provided in Chapters 62-550 or 62-520, F.A;C. 
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APPENDIX E-2-l 

FLORIDA SOIL CLEANUP TARGET LEVELS 
(BROWNFIELDS CLEANUP CRITERIA RULE) 

F.A.C CHAPTER 62-785 (7/6/98) 



“I’ I,, 

) “1 
Table i1 

Soil Cleanup Target Levels 

Chemical Name 
Chemical 
Abstract 
Registry 
Number 

CAS# 

Direct Expnsure 

OWW 

I” II”” 

Leachabiity LeaCbbiity 

Based Based on 
on Freshwater 

Groundwater Surfaee Water 
Criteria Criteria 

(mg/kg) (mgikg) 

Leachability 
Based on 
Marine 

Surfaee Water 
Criteria 

(me/kg) 

Leachability 
Based on 

Groundwater 
of Low Yield/ 
Poor QuaBty 

(mgikg) 

Target Organ/System 
or 

Effect 

3.00E-06 3.00E-06 0.05 

0.6 0.6 40 

0.003* 0.003’ 220 I ........ .... ... .... .... ............... _ .._ .. _.._ ...... .. - - .-..- ..- .-........--..- .- carcinogen 

liver ..__ .., _ . ,. .,..... 
decreased body weight, hver .._ -.-...- ._ ._.._.... ~. - . 

2 3 7 I-TCDD [or dioxin] __ L..‘-..’ _ .- . .._ _.,..._ _. ..- ._ 
acenaphthene 

acenaphthylene 

acephate .“. 
acetone .~ _...... - .___...... 
acetonitrile .., 

0.8 0.8 0.3 

6.8 6.8 28 

93 93 23 .._........” . . . .._.............. 
32 32 29 .--. _--- -._... “.“.l-..- ..-..-..-.. - ~. ..-. -. __.^._...._.. 

0.001 0.001 0.8 

carcinogen 

central nervous system, kidney, liver ” ..-... - 
blood,, liver 

general toxicity 

respiratory (nasal epithelium) 

carcinogen 

decreased offspring weights _ ,.._, 
carcinoeen 

- . . ..--.-.......__..._..._..... 

0.02 0.02 0.04 

NA 
NA ..-......__.___..... i~o-.. 

a,2 . . .._.............. . 
0.2 0.2 _.__...... - .._._ -. _-.-..- __......” . . -~ .,.... -... 

0.006 0.006 0.2 

0.004 0.004 0.3 

actylamide ‘acryiic acid. . . - .._.__...._... -.--. ..- .._... - 

acrylonitrile 

alachlor -. . . _.. . .-..-....,... 
aldicarb _.-__ .~.. _-.- . . ..____. --- 

.._ . carcinogen ., _ .._ ,. .., ,__ . . 
central nervous system 

309-00-2 

107-18-6 ----.-__.- - 
7429-90-s 

20859-73-g 

834-12-g 

carcinogen 

kidney, liver 

altered body weight 

altered body weight 

liver _.. ,... _ 

aldrin 

ally1 alcohol 

aluminum 

aluminum phosphide _._-- .___ .~. .-.- . 
ametryn . 

.(as Al) _..._,__. _--- 

III 
ammoma 

ammonium sulfamate 

systemic effects 

aniline 

anthracene 

antimony ..-.. . . . _..,_._...._,.. ._ . .._.._......._.. ..-_ ^. 
14-60-9 1 39 1000 * 

69 1500 

I- 

a 
blood, increased mortality 

blood. increased mortalitv 

antimony pentoxide (as Sb) _-. .~. .-_- -____- ..- . . . 
antimony potassium tartrate (as Sb) 

antimony tetroxide (as Sb) 

antimony trioxide (as Sb) 

Aroclor [or PCBs; or polychlorinated 

7.3 Q ._...._ - __.... -. -. -.. ..- .._.._........_......-.... 
6.2 0.2 

.blood, increased mortality . 
carcinogen 

* . _ . . 
62 biphenyl ] 1336-36-3 

‘.“‘--.-“-“‘~-.--- .’ 
., ._ - ..- _.........____.,_...,..~.~ ._..._ 

I-_- -_- . .._ - 

- . . . ..“. .._ .- .--. -......--.--......... - ..-..--......--- .--.---... --... ..-............” ,.. 
t -.29* 

.- - - .--....... ..” ..--..--... -- - --- -....-. .. ........... .............. ..... .. -- . _... 
arsenic 7440-38-2 0.8 3.7 cr ef 290 carcinogen _ .-._ - ___._.-____ ___-. -_- ,..-.. --_-.---_- ..-- ..__.._...... . .-. . . . .._ _ - . 
atrazine .._ ., 
,-__-__ -_ _ .: -:-- “’ ” ” azobenzene .- me; ::::::“” .’ “’ 

barium” 

bayleton _ ._. .,.. _...,._ . . . .._.................. 
hennmvl 

I2 blood. decreased bodv weight aain *_ - .- 
de&e&l offspring weights _.--. -- _ __-- 0.03 310 ..---...-.----.-..- -....-- - I -.-~ ___._.. ___ ._.- . z.: ...,. - . .._ 

-- I 

--. _ _ ..- ._._.-_.- ---_ .-.-.. _-.-- .._......_.. - .._...._. -... _.... - . .._.. 
1800 25000 0.1 NA NA I blood ,_,,.,,,,,,,.,. . . . _-.-.....-....__.................. - . . _” ._ . ..-_................~....... . ..^ ._............... 

tame---‘--‘-.---“‘-“‘- -- - ----.-. 
4500+ l 4500** 0.4 0.4 54 

,~;;pn;;;..iii 
I-- -7,-43:2-t- iii -- 

5.4 kidney, stomach “’ - .._-.. -..~-.--...- ----_ --..-- ._..... ..- ---..-..._..._............ -- ~.... . -.. _. _.._ 

_ _ ,.., .._._. ._.,... . -” . .._ -._ + _. i’“-/-i;i . . . . . .(y.; -. . . _ 
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Table II 
Soil Cl&up Target Levels 

I I I I . ___L_L:I:&_ I r ^““L”c.:l:b.. ’ Lmb,“.“., U’-.““....J 

Bawd on Based on 
Marine Clnundwater 

I 
CI,.bn.“LIY ..mm..C . ._..I_. FI~hWalW 

of Low Yield/ 

I 

lz.mirtru ...6Y..J ,“?“A”, \-.cz .-L1/ I On C.lXN#“dWdT SurEace Water Surfam Water 
Number C&da CIitUia criteria Poor Quality 

BY” ( AC) 1 Ow’k) 1 Ovk) ( g/kg) 
nenzo(g,n,l~p=xple 1 Y 1 -L‘t-L L,“” ‘6000 ;n3boo 2 2 I’;bOOO 

I.5 
. . . . ...” . . . . . . . -. . . 

benzo(k)fluoranthene 207-08-9 15 52 25 1.5 250 -_..-...- ._- ---.~ .------..--.. ------ 
benzoic acid 65-85-O 150000 I.OOE+06 110 48 ~~~ . . :.. 
benzotnchloridc 98-07-7 0.02 0.04 0.003 0.0002 

A?. ,,.,., ,,,. y!.!. 
0.0002 . -...-.. “... -..- . .._..... ---.. ~. __ _ .- ._._.. . . 

benzyl alcohol 100-S l-6 5500** ssoci*; x.9 2 2 89 . . . . . . . . . . . . . * *a .a ,nn 1” ? t ? 1 n nnP II ,I< 0.05 0.08 “.“_I 

Q 

Target Ocgan/System 
or 

Effect 

central nervous system 
carcln”gen 

none observed 
carcinogen ,. 

eye, stomach 
carcinogen 

6 
oeryluum- ,TTY-T.-, ._” ,“” -_ 630 CiWXl”gC~, 

.,,,.,, .,_.,_, - -~~ -----~~~~~ ~~~-. 
betaWor ~henmedieh~! ._... .!36E6!r4 18000 280000 180 NA NA 1800 none observed --..----.--.... 

140 
. . . ...” . . . . . . . . . 

b&in [or dicrotophos] 141-66-2 7.5 0.008 0.2 0.2 0.08 dccrcascd offspring survival .I. . .____.,.” .,_-. --.-- 
biphenyl, I,!- [or diphenyl] 

~~ ..- .._.._ -. _-.--.. . ..~---.-.-- .--------~ 
92-52-4 1000 8400 0.03 1.1 

. . . . . . . . r-.-..-- o.j .._ .__. ~~~~~~~~ -..- . . . . . . ..---.. Ici;iney.,T 
_ . . . . _.. _ ,_ . . . -- 

bis (2-chloro-I-methylethyl) e&r 
; 

108-06-l 0.3 0.5 0.1 7 OOE-03 7.00E.03 I camnogen _,__,_ ,. ,., _ . -.... . ..-...... “.. .-.. 
bis (2-chloroethyl) ether I I l-44-4 0.4 0.7 0.03 0.07 0.07 0.3 carcinogen . . . . . . . . . . . . . ..---- 
bis (2-chloroisopropyl) ether 39638-32-9 0.3 0.5 0.3 0.1 0.1 3 carcinogen ,, .-.... ~~~~~~~ .-- 
bjs (2.ethylhexyl) phthalate 117-81-7 75 230” 27 0.09 0.09 270 CXUCXIOY~” . 
bisphenol A X0-05-7 3500 57000 14 2.2 2.2 140 -.---.--...-. ---.---..- -- ----- _- .._-..- . . ..~..~ 
boron 7440-42-g 7000 170000 Q Q a a 

bromacil j 14-40-9 5300 63000 0.6 N.4 NA’ ” 6 decreased body weight _~ ___... .___.. .- .-.....-.--.-- ------- ., ““” 7 ^_^ “I 1 

.,,. ._... .V... ~ 

decreased body we@ .--.-- _... 7- . . . . .; ~. .--- .- ..--. 
male repmducttve. resmratofV I 

bromocbloromethane __,._” .,. .;. 
bromodtchloromethane 
“--:---. 
bromotorm . . ., 
bromomethane [or methyl hromlde] 
butanol l- ,.__ - ._..’ .._..................... I _----- .T r-- .,P”I 

I 

butyjate .- ..___.._... _..~..~ 
hutylphtbalyl butylglycolate .-.. . . - . . . . 
rdmimn" 

240** 2 
LLUVU 
!40* * 1;0 

v-L.---- _...._ - . .._ x5 I” .__--...--..-.- 
NA NA 1200 none observed d . . . . . . . . . . . 6. -... -~~~~-~-- .- .- ,------““‘..‘.“““““““. _.-..-- -... 

1300 8, 80 kidney, liver/carcinogen 

none observed ioooo Q * * n “” ._ _-..- -~~~~~~^ ~ ..-- ----------.-. -.-- .- _^^ 
0.18 0.18 240 carcinogen . . . . . _..” . . . . . 

0.0007 92 kidney, liver 

CLiK,,l”gW 
,,,_...... -.. -...- ---.. --- 

none observed 
no -L---.__I 

I 

cnl”“K 
----l--T- 
chloro-l,3-butadlenc [or chloroprene] --.. ..” . . I . . ..-.. -.- -. --. 

-. no effect level on neurological develnpmept inpffspring . 
neurobehavorial 

resplr+y (nasal cpithclium) . 
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Table II 
Soil Cleanup Target Levels 

Chemical Name 

chloro-3-methyl phenol, 4- [or chloro-m-cresol 

Chemical 
Abstract 
Registry 
Number 

CAM 
59-50-7 

Lk-ect Exposure 
Wk) 

I” II”” 

390 4100 

Leachability Leachability Leachability Leachabiity 
Based Based on Based on Based on 

Oil Freshwater Marine Groundwater 
crulmdwater Surface Water Surfan Water of Low Yield/ 

Criteria Criteria Criteria Poor Quality 
(m&g) (mgikn) (m&8) (m&g) 

I8 NA NA I80 

Target Organ/System 
Or 

Effect 

reproductive system 
P-l :. I . 
chloro-m-cresol. 

.,. 
D- for 4-chloro-3-methyl I 59-50-i ” I 390 4100 ) 18 I80 1 reproductive system 

phenol] 
chloroacetrc acid 86 . -..,.. 
chloroaniline. 4- 

chlorobenzilate 

I I _- ___,____... 906- _........ - .o.o? . ..-...-. -_ 
. . . . -- 

106-47-8_- 1 190 2000 0.2 0.02 .._ .- -.-.._ --.. -...... .-.. .- .----.-.-...-. - .- 
210 1.3 0.2 . ..-. ...” . . _ ..~ .5,0-,5-6 ., 

3.9 I4 0.04 0.009 __ 
chlorohenzo&acid. D- I 74-11-3 I 14000 240000 1 28 . - - . . .- ..-. 
chlorobenzotrifluoride, 4- 1 98-15-7 

chlorodibromomethane 
chloroethane [or ethyl chloride] I........ ... 
-...-.- .._ . ..-. -.-.. -- 
chloromethane 
chloronaphthalene, beta (. _ r, ,._ .., . _ 
chloronitrobenzene o- ..___._ _.. .- .^._.. .--’ .- -.-..-- _ _.__, ..-~ . .._.. - 
rhlr\r~nitmhPn7PnP n- 
*,,~“,“.~.Y”YC..~~..~, y- 

..- .._ . ..._.” ..-... ..--..- - .-. ..- .._ 

chlorophenol, 2- ~~-Y-t ..---: 95-57-8 :--- :::I -I.:’ -- .“““’ “‘. 82 --.--. 
chlorouhenol. 3- ----I-- 108-43-O 1 240 : 

“’ “““““..“’ - ... “‘.““‘.‘--’ -. “’ “” .““““‘“.--- “...’ ‘-““““‘-‘. -..-- .’ 

. .._L, _ _ 

chloroohenol. 4- 1 ...“f&&$g-9 .I”““- 270 34 id0 2.4 2.4 0.8 ,-- . .._.____ r~ ~1 ..__... -.. .--- -.--- --- .~ -------.- 
26-99-8 i 2.7 

---...-..... -..- .._______ _-..--_--- . -... - _....... ---. - -- ..-..-..-.....- 
chloroprene [or chloro-1,3-butadiene] I ’ I8 NA NA I9 

1 ._ ., . ..z 

chioropropane, 2- .’ ,_____.. ~~ .___,.. .- . . ..-. ..- ..-.. 
chlorothalonil 
chlorotoluene, o- 

“““” 
--..... -.. .._., 

I 

. ̂  ._. 35 
230 NA NA 52 ..- .-. ~-r”‘-‘-- .I. .~ liver ~. ..__. . . - ” _.__ _ _.. _ _ ,_...____ _ _- .._..-. ~- 

-~Y--:xI. 86 260 ..I NA NA 2 carcinogen . _ ,. ,._ ,......... . . .._... I.‘-- _ _., . _ ._. __ . . . - .^ 

~~~ _____ - . ..-. ..-.--- -...- .-- ---. - 
:hrvsena 1 218-01-9 I 140 510 ( 80 
._- r ., ,_ __ ., . . .., . _. . ._ .--.... 

zobalt I I T~~“%ih0-48-4 I 4700 
;,o-pper cyanide 
:nnner”+A3’7 

_ -_.__ _: . . -., .._ ._.^_ __. . . . . . . . . ..__... -~. 

“‘.---‘. I 

544-92-3 JTV I IV” 

I 

-_ C. decreased body and organ wej,ghts, krdney, hver ,.. .._.... _ .._.......- .,_._._..._.....,... -.. ._...._.._,...,.................. .._ . .._ -. . . _._.... .,.._,.,.. - ..._” __. -. _.._ ..-..-..... -.-. 
7440-50-g I05 I .20E+04 I Q ii Q Q GI irritation/liver damage 

,,. ,. ,. . _ . 
blood _ _ . . _ _ ~.--- .._.. -..-- ..-.-. ..-..-. -.. -. -.- ..-.. 

0.0009 carcinogen ...... .-... ,,,,,.... . 

--rI--- .-, _. _ .._._...... . ,_ ..__.....,..,_, _- ._........,,,...... .- ..II.................... ..-... . .._............. ,,,__-,,,,__.. ,_ ( ,,_.,,.__,_....__.... . . .._...._ .._. .- . ..--- ..- ........ -,-... 
:oumaphos 56-72-4 I8 270 0.3 

o,ooo6 
0.0006 

3.. 
-.-- .._- ..-.--- - -.-.~----------- .--..----.--...---. ..- ..---.---- __... ..,___, _ ., .,__.._, __,__ 

, .-.. -- -- -- 
.._. ..__,,_,,,,__ ..____ ..” ..__ . ..______ 

:rotonaldehyde .-.I . . . . . 123-73-9 0.09 0.1 0.00009 NA NA ..-_.........--......-.-.-...---.. I-- - _............ . . ._ ..__ _ ..,_....__...,........... . ..- . “. 
000 0.2 33 23 

_. __._.___..._ . .._..._... - .._. ..- 
:-umene [or isopropyl benzene] ~-~~?%-82-8 -[ 150 -_1 

.__I_. .._- -.--.---- ----.. -.-~ 
:ymogn _. _. .._ ,. ._.. _ -_ .._._.._._ - .._.... ._...__ - - 
zycloate __-- -....... -. ~~ 
zyclohexanone ._ _,...,.. _ ._......... .-.....-.... .-- 

..-- .-.... .--.-. - ..........-........ _ .._. . . . 
60*’ 0.6 2.3 2.3 

!i”.. 
nerve damage” __._ -_. ._...___ - -..... ~- ,. 

. . ..1........_ !..‘??-.I.. .I.--?SO**. ,....,....._..... P** .._..,,___,......,. ‘60 .._...._..._................... J?? .,............... ..__.. ..,........ I 122 - ” ,,,,, .__... _.. . . body,weight depression ._...,._._..._. 
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Table II 
Soil Cleanup Target Levels 

Chemical 
Abstract 
Registry 
NUdW 

CAM 
98085-85-8 

Direct Exposure 
(WW 

IU II’” 
6** b** 

Leachability Leachability 
Based Based on 

on Fmshwater 
Gmtmdwater sutface Water 

criteria criteria 
(nlgikg) (mdka) 

360 50 

Leachability Leachability 
Based on Based on Target Organ/System 
Marine Cmundwatcr 

slufm water of Low Yield! EL 
criteria Poor Quality 

(m.e/kg) (mdkg) 
50 3600 decreased body weight, decreased body weight gain in offsprim 

Chemical Name 

cyhalothrin, lambda [or karate] 

cypcrmethrin 
DBCP [or dibromo-3-chloropropane, 1,2-l _ ..,. ,. ,. ,.,,.,,. _ 
!22,4~4’- .- ..-..-. 
DI)& $p’- .,,______,.___.. 
DDT, 4,4’- 
dccabromodiphenyl ether 

diallate 
“-Y-:--.- 
dtaztnon . . 
dibenz(a,h)anthracene 
diben7ofUran 
dibromo-3-chlompropane, I-Z- [or DBCP] 

dibromobenzcnc I 4- . ,__! . ..~ 
dibromochlommethane _,,_. -.~. 
dibromoethane, 1,2- [or EDR] 
. . . otcamoa 

r$ch!oro?cetic acid 
dichloroacetonitril~ .,... -.--__ ~~.... -...- .._.,_,” .,,.,,.” . ..._~ 
dichlorobenzene, 1,2- 

I 
dichlorobcnzene. 1.3- . .._ -.-._--A-.<-. .~...~_~ ~. -~ 
dichlorobenzene, 1,4- 

---L- .“’ “‘-‘-“‘-‘---” ” l dicblorobenzidine. 3.3’- --------.-- 
dichlorodifluoromethane “___. _,,__. _, ..-~.-. -. 
dichloroethane 1 I- .-.-....1--,-.-..---.. ~-. 

: dichlomethane, 1,2- [or EDC] 
dichloroethene, 1,1- 
djchloZ&ene, cis-!-,2- ~~. 
dichloroethene, lrans-1,2- 
di&lqenmkannl 7 1. 
..__. 
dichlo 
dichlo 

Y”.xt!x:?..!x~.. _,.. _ ,, _ 

Nrophenol, 2,4- 
‘rophenol, 2,5- 

dichlorophenol, 2 6- ._.~ ~---- L . ..___ -_-.--...-.-.~ 
dichlorophenol, 3,4- .~~ . . ..__.__._.._....,,__. 
dichlorophen3 acetic acid, 2,4- ..__-- 
dichloropropane, 1,2- 
dichloropmpene, 1,3- -__ 
d@!!m!?P~ . . . . . . . ..~.~.~ . .^..-- 
dichlowos -------.---. >:-^c-t 

1163-19-5 740 13000 l,o,* 9.3.. ii~~~ . . . . .._ 47 ..~ l-IA ~~. .._ NA. 
84-74-2 1.5 1.5 _._ _.._~___ . .._ ~..-.- ~~~~ ~.~~... ---.-. -- .-... -..-_.. -~~~~ ..-~~~~~ 
117-84-O 1500 27000 4.78+05 NA NA 

.i303-16.4 II --2i 0.02 NA NA _.... --... 
333-41-5 64 1100 0.06 0.0001 0.000 I 

4700000 

% .._ .._.... 
0.6 

_ ..-..... ..~-----.-. ~~~~~~~ .-- ..------_--.---~- ----- ~~~~~ 
106-37-6 150 1200 7.8 66 
124-48-l 1.4 2.1 0.003 
106-93-4 0.01 0.04 0.000 I 

19 1 x-00-9- 9.8 60 0.9 ~.----.-._ -.~.-~~~ ..- -.. ~~ 
79-43-6 190 2200 0.2 

3018-12-o 130 1000 0.03 _._- -.._ -...- ~_ 
95-50-I 88 370” 12 . ..- . . . ; ^.-~.~;~ - . . -- ;n;-; . . . . ,; 

66 .,. 78 _....... ^^ -___. . . . . . . . . !‘HCf ..__..- “.l- _..... 
0.3 0.3 0.03 carcinogen -..- _... -.. 

0.08 0.08 0.001 
0.8 

. . . . CXC~~Ogetl . 
0.8 fetus 

8.1 8.1 cerebellum cerebrum lwer testes __.._,,,,.,,.,.. _...._.__. & __..... . . . . ...? . . . . . . . 2. 1. 
NA NA IIAL RtD 
1.9 1.9 120 no adverse effects ohserved . . . . . . “... a. ..I e ._1. 1Yfi 

carcinogen 
rlrrlnnocn 

_,-,” ,... -2.. immune system .__. ~~ . . . . . ~. .-~ ..-..-- I.__.....I_. . 
6 immune system 
3 hi&a: k&&liver 

NA 0.3 
0.08 0.01 
0.25 0.006 _.. "...".__.. 

0.00003 0.005 
n ,"U," nL 

~1 -~~,.- 
carcinogen 

carcinogen ..- --...- _... 
OPP RlD 

carcinogen 



Table 

I 
I Leachability 

I I 
T nw-hshilitu u”w.“I---J 1 L.eachabiBtv 1 LeachabiirY 

Based 
I 

Based on‘ 
I 

Based on Based on Target Orgd~yStem 

Chemical Gmundwater Or 

I 

P---L-..I1^.s 
Abstract Direct Exposure 0” PIWIIvv.l.SX Marine 

Chemical Name of Low Yield/ Effect 

Registry @vdks) Gmundwater Surface Water Surface Water 
n ._.L_ 3iteria Criteria Poor Qua&’ 

(mlr/kg) 
I 

(mgikg) 
CASH 1 I II ,n,gfrg, I t mgkg) 

i 
0.2 

‘41-66-2 1 7.5 !.pj”. 0.008 ..,,,,,,,,.. .,. 0.2 0.’ ,.... ,....... ” ...” ,....... . . -.--L.^.. r-- l.;rlr;n, 
pl;yJ!‘o?. b!! ,... VtU,’ I!‘! ,,., ,.... , 66~~~~ o 0.005 0.002 0.002 0.05 .” ...,_ _ ,, .._.,,_ 

-- -. .---.- ^..,, .. -.---.-- ..__ 1- .._ - .._...... 
84000 170000** 63 ............ .. 

- ., ...,,,,,,,, v4 ,_.........,....... ..,....,,, ,,,,, !!! ;; 
.._.. %!. .-.... 

brair ,,,,......... 
640* * $fv-‘+_ . . . ‘! ! ..-... _ ._ _ .--..-.-...- -. .;;-..-.--- .., __... ._ ..__ -.. 

I I..L _I^.^ ,,I IO 

decreased offspring survival .... ....,,...... ,,...... ...-...,....... 
carcinogen .,, .” _.. _..-._-_. 

kidney . ., 
n, decreased growth rate, kidney, live: ...... 

none observed 

Soil Cleanup Target Levels 

._.-_ ’ 9ti6-...-“’ ‘.. ‘6000 
I 

2.9 . 
dimethoate ........... ._-.. . ..__.... 
dimethrin 
. . .a *-..:,:-^ -I 1 

I-:-. dmltrobenzene, 1,+-m.-) .._. “_..“.... .__..._.._.__..._.._ Z-Z Y. -._..... ._-. __. - . . ._ . . . , . . . .._ ;.-.;..;. t 51-28-5 t 
;.--... -...-.- 

diphenylhydrazine, ‘J- 

I . . 
, ,&L-V”- I ..- __,,. _ ,._,...... . ^ ,............., .““‘- .,,,,,,...... .,.., ..., ,.. -. ,-: . ..._.” ..-. “.... ,.. 

dtsulfoton 298-04-4 2.6 .-.-- ._-_ _- .--. “. __ _ .-” .._. .-- ..- .._........ ..-.-. -.. -““..‘-‘-.....-- .... ._._-.. 330-54-l ‘40 : 

brain __ ,... . 
HAL RtD 

~<$~~&.,“blood pressure, kidney, liver, spken . . ..” . .... ..-. 
kidney ., ,. . ................ 

1 
,,.,,,,,. ., 

“‘. 
.._, 

29 none observed -.-...--. .-.~- .... “““... - :‘-..-‘-“--. _ . - .-.. -.. ..--, . 

.__ ..- - .... -. ........... -.- 

........... ._ ........ 
.......... .._._ ..... .._ .... 

kianey & _..... 
carcmogen ; 

....... ,,,,,,.,.,..... ,... 
blood, eye ,,,, 

;: 
. ; ..“. -- -.. 

blood . ,,.,... .., ,. 
carcmogen -....... .,._,._ .- -.......... ” . . _ ..,___ _ .._... _ . ..--... ^..--:..,.“e” muron 

t 

_ _,__, -... .-........ ........... EDB’ [or’di&..oethane, ‘,2-l .-- _- .____- __-__-- - 
__..--. . . ..-.#. r I.., .I___ . ..Lrxa 1 ,., t lo?-06-i---t 0.6 p,II1,_,,...... ,I ,,_,,,,,,...,,,. &KJ ,,,,. ,,......... ..,...... $& . . . . .._.................... g!!; . . . . . . . . . . . . . . . . . . . . . . . . ;;” .““‘.’ .” ..““““‘.’ - .... p.- .... “““” .....” blood vessels, decreased weight gam, kidney 

,, “““.““““=.. :‘:. ‘l:_:.:“’ I ...,,,,,.; -. ,,,.... ,..... , 

hvl acetate 

_ _. ., _, --... 
small i+es+e?.stoma$! . . -. ,.. 

‘.. “” ” 

t.--...........,.--.- ... .-.--,-.., 

central nervous system, liver .._ -. ..-..._. , ._ ,,,._. . . .._........ .- -.- 
0.4 .F!y!$!J ... ..’ ““““... ‘.. .“““‘. ‘. ..,,,.,....,,,,,,,,,,,, ...,,.... ,,,,,,, ,,,,, ., ,.........., ...” 

_.. ._ 

I. ........... .......,... 

blood _... ,... ,, ,,,_.” _ 
blood ..__........ ..----... --. _.__, _ ._... ~.. ..-... ....-... “’ 

--“-...- 
.__ ._,._. _..__,.,... 

88 fetus 
blood, male reproductive ,i . . 

+dy,,,weight loss, increased F?!?‘ity ,.,,,. 
carcinogen 

I 

..-- ..-I- .. -......,...-.. .---. _ .,_... _ .._..._... 
carcinogen 

....,....... I.-“& 



Chemical Name 

ethyl ether ethyl ether 
ethyl methacrylate ethyl methacrylate 
ethyl p-nitrophenyi phenylphosphorothioate [ ethyl p-nitrophenyi phenylphosphorothioate [ 
EPN] EPN] .._ .._ 
ethylbenzene ethylbenzene _,_., ~ _,_., ~ .,._ ._- .____.___-___ -.. .,._ ._- .____.___-___ -.. -..- .._......._. -..- .._......._. 
ethylene diamine . _ 
I ..--.. - .-. -... ._..._...I. ..-.. ethylene glycol . . .~.. . . . . . . ..I ..- I ..I. I. 
ethylene oxide . .,...,............. .._... ., _ 
fenamiphos ,_____ ?‘-... -- . . .._“. -... - -I-- 
fenamtphos metabolites .., 
fensulfothion 
fluometuron 
fluoranthene 
fluorene ,. 
fluoride” 
fonofos ___-.. .-. -.- .._. - _,.......____ - - .--.-- 
formaldehyde __. .._...... . 
furan 
furfural ,,,, _ ..~ . . ..-. ...I 
.@G!!+!! .._._..^_._._ __ - _._ - . .._____ 
guthion 
heptachior .heptachlorepoxide _ -- . ....^_.._.__..I.... - 

..-........._..................-. -. -. .- 
hexachloro-1,3-butadiene 
hexachlorobenzene ..~......~.. “.. _. .” 
hexachlorocyclohexanone, alpha- (ESHC) 

I 

or (a-HCH) .._........... ,...... _ _ ._.. -. ,. _..._.......... .._.... .,......, 
hexachlorocyclohexanone, beta- (@HC) 
or @-HCH) 

i . . . . . . ..-.....-....-............._ ... .. .-..........,.. 

_ ,. _ _ ._. 
hexachlorocyciohexanone, delta- (&HC) 
or @-HCH) 

t 

hexane n- _..- .._. “.. . ..’ . ..” ...... -- -,,( - -.-.-.- .. .- 
hexanone, 2- [or methyl butyl ketone] _,___,_____ .--.-.-__-__- .- _....._ -__ 

or 

,.. 

Chemical 
Abstract 
Registry 
Number 

CAW 
60-29-7 
97-63-2 

2104-64-S. 

,......... 
100-41-4 
107-15-3 
107-21-l 
75-21-g 

22224-92-6 
No CA% 
I I S-90-2 

2164-17-2 ., _. 
206-44-o 
86-73-7 

_--.- - - 
50-00-O 
110-00-9 
98-01-l .._............. 
765-34-4 
86-50-o 

‘6984-58-8 

944-22-9 

76-44-8 _ ..----. 
1024-57-3 
87-68-3 - _._.. - ._- ..~ 
118-74-l . _ . 
3 19-84-6 

3 19-85-7 

._ 
3 19-86-8 

. “- . .._. 
58-89-9 

.., _. -. 
77-47-4 
67-72-l 
121-82-4 

240** 240** 0.4 .l.l I.1 _..... .--- 1 5oo .._ --28000..--. _.-- -.......-...... “.” .-..-. 
42 

..- 3.4 ._......_” .-.-.. ..- 3.4 .--.-----.... 
_ ,. .._.... ,. ,..............,...,_............ ..,,, ..___............ ,. 

65000 120000** cc3 .-- ^ ~~~ r ~~ 

central nervous system, kidney, liver .__-- . ._..........^............. ..-..... -...- ..~__~~~;~:~_...- -... 
b!!-!&heart ,.:?I.--.. 

0.2 0 > I carctnoeen 
I5 

I --....--...--.--... 
0.02 “.““.J “.““a “.A 

--...-‘-“-‘--“-‘--- -...- ...- ---.-.--“‘-z 
__ . . . . . -- ._._..._. 

8.7 140 0.1 NA NA I I . . . _ . . . - 
..........“” “““““’ “..‘....‘.“““““.‘.““‘....‘.. - ’ “““““.‘. im I 17 0.01 n nnn n nnd ni “““““- .. I blond 

11000 I 1 33 22 IO I none observed 
n/; 
- .-.- “-““““‘-‘.’ ... - .‘.“.“. “‘...-. ““““““““‘I “““““” ........ ‘.” “““““““’ ‘.. 

_ . 
c5nn hit-rod. kidnev. liver 

,. 

2100 - .._...., .,. . 
500 120000 ( -- l-s , “1,l.U. 

1700 ’ 120 nz ,i 2, ” I, 1 _- -. , . . -. ,......__... ~. ._........ 
!? 19 0.43 L3 carcmogen ....... .._ A?. 
2 

.--I 
I4 0.07 NA 

_...-.... y$ 
0.7 

I ------.,-.-.-..-..... 

liver . . ..I._.._............ ..-..- . ..-.-. . - ._ _ _ --.-.- 
180 2500 

, ,2 ~..-.. .._._._..... -. i ..._~ __.-.....__.-_.. -._ 
? 

.._-- -......--... .--._ in 
liver 

-I.. ..Y :-... 
t 

,,., ~ .., . ...” ._..,...............,.,, ., _ .,......... _ ,. 

13 0.01 nzi “.J a n 51 “.U. nl -. . 

.! !.O 2.00E-04 
__ -----,-,.-. . -Yzlf._~.::.?..:~..-II z __. XIV: -.,a’“,he”?a!opoiesis? adrenals altered weight a: kidney ^ 

2 hlnnri ^“^‘^~ ..- -.. ,............ 
0.01 
ni _. } ..y r.,; .xI; ,.............,.., ..;g -- .,. --. /I~::.:~:..~:~::::::::::~~~~:~ 1 -:: 1 .::I..LL::,:~:::~::: 

-.--- 
..i; 

carcinogen I..-. --~~:~~~~zY- ..... .....-- .’ :::.::I I:: “““” 1 ......... ..-!%k;~; ,, ,,,.,,... .., “. . 
_ . . 

6.2 -ii 1.1 I, 117 1, II,! 11 I carcm”Ycn 

0.5 1.2 V.“” L V.“” 1 ..,..... ,,_..... ..,., .._.............. ..-.......-.. _ -. . .._ ..-..... 
0.2 0.5 0.0009 0.0009 0 

“.“B -._- 7 L----. 

I 

..-- -..--.- -... .- -..-- ..- ^ ..-...... .- ..-.--. .. ........ ^..^ ..--nmi _-._ - ._.... ~.nnl’ _-__... - ..-. .- _._-- 32 
carcinogen ...... ..... 

~.005 carcinogen 

t 
,.-. .._........ ,,.. . .._..................,.-...................... ,., .-. ._ “..” ..-. _. .._........... .“,__ _. ,, 

0.6 2.2 0.002 0.004 0.004 0.02 carcinogen 

. 

..,_,.__ ,._, ...” .,........................_ - 
22 430 

o,2 
NA 

No”“.‘.” . 2 

t 
kidney, liver 

I _ .._............. ,.. . ,.........,......_,.,.. . . ,_, ..,.. .“. ,...... . _ .^,_ 
0.7 2.3 0.01 0.005 0.009 0.1 

I. 
carcinogen 

,_,, . ..- . 
2.4 I6 400 24 24 4000 

nasai cav ii~. .stomach 
_ . -. . . ..^-.-....- 

I7 78 0.2 --~---~----o.s8 -.--...- ~------o.~~-~~ .;; .,__, 2 .............. ...... ,,.,.,,,,, c?rci!!?ge? ,, -_,,,,_ “.. ,. ,..... . ..” 
6.7 16 0.008 1.4 I.4 0.08 carcinogen 

Table II 
Soil Cleanup Target Levels 

Leachabiiity Leachabiiity Leachability Leachability 
Based Based on Based on Based on Target Organ/System 

Direct Exposure on Freshwater Marine Gmundwater 
mw Gmundwater Surface Water Surface Water of Low Yield/ Elk 

Criteria Criteria Criteria Poor Quality 
I* IP (mg/kg) (m&g) (mg/kg) (mgikg) 

190 I??!? ,., ,,...,.......... ?.. 1195 70 decreased body weight ..-.......... .. ... ..,.. ,, ., 
640 4500 9.4 

!.!$ 
NA 94 ..-.I..._ kidney . . ,.,_ 

0.7 14 0.01 0.0008 0.0008 0.1 nerve damage 



‘) 
Tab,, -I 

Soil Cleanup Target Levels 

” ‘4, 
) 

I I I Leachabil 

Chemical Name 
Chemical 
Abstract 
Registry 
Number 

Direct Exposure 
With) 

9 
Based 

0” 
Groundwater 

Criteria 

bCh&iity Leachability 
Based on Based on 

Ftvshwater Marine 
Surface Water Surface Water 

Criteria Criteria 

Leachabity 
Based on 

Gruuudwater 
of Law Yield/ 
Poor Qualitv 

Target Organ/System 
or 

Effect 

iron 
‘:‘-” ” 
tsobutyl alcohol 

isophorone 

isopropyl benzene [or cumene] 

karate [or cyhalothrin, lambda] 

CAM I” II”” (m&kg) Owk) I OWW I budk) 
7439-89-6 23000 490000 Q * fr a NHANES Study . _. . .._. ,. .._._. _._, ,.... 

78-83-1 3500 11000** 8.9 200 200 89 central nervous system _ . . .-.._ ..-. ~_-.- __..,_ ___.. ..~ --._ .._..._........... - - .- . . ..-.. . ..-. 
78-59-l 340 580 0.2 3.8 3.8 2 carcinogen 23 .; .._.............. .2. 

'$8-82-8 150 1000 0.2 23 kidney _ 
98085-85-8 6** 6** 360 50 50 3600 decreased body weight, decreased body weight gain in offspril 

/gamma-] (1”BHC) or (y-HCH) 

iead*;i 
lindane [or hexachlorocyclohexanone, 

- o3 _....I._._ -..,;. .- . .._.... .” . . . 
9 0.9 blo od . .._._......... ..~. 

NA.. ‘.’ 
.-..- :: --..--.................-... -:... .- .-f -................... . .‘ . ..- . . .._^..._..........._. - . .._........ 

0 on5 0.00s 77 blood 

]malonitriie 

Imercurv. inoreanic i 7438-97-6 1 3.7 

.._~ - - ___.....___ 
126-98-7 I . _.._._..................~..~ _ ..,...,_,. __,. _ . _. . . . . ..--.. . 

10265-92-6 2.1 central nervous svstem .- __ 

l-X ~-~~~---“-ZII:.~: -:I”“‘:~-:: ::.I--: 
I 

methanol 1x1 1x1 :- tr-- brain liver .._ . . _ 

Irnc!!c?!~!.. .-__ ^.. . .._._ - _........ ,,,. ,,._ 1 .,_ .!.%-77-5 ,.. ..I 21.. 
methoxy-5-nitroaniline, 2- 99-59-2 17 _.__ -.-- 

methoxychlor 72-43-5 380 .._ -_. ̂  _ . _. ._ ..- . . ,... ,. _ __ ._.. .._ . .I . 
methyl acetate 79-20-9 6500 46000 I . . ..-.- . . ..- 
methyl acrylate 96-33-3 1300 6 a .1 . . .A . _ .,... ._......... _ _ ._. ,.. . ..--7. ,.., :..-.T.-I - - . ..- . ...” .._ _ . - 
methyl bromide [or bromomethane] 74-83-9 2.2 0.2 0.2 0.5 stomach 

..-- -- --...-.... ___--. .-... _. _ .._ .-- ..___ - . _ .~ -.-... _ _._._ .__ _ ._ .-. .___ .__,. -. ..-. .._ ..___-.. -- .- -.- _..... .--... _ .-.. . 

methyl butyl ketone [or hexanone, 2-l l Ol~l!Lfx >,. SY” f.50 WUUl 3 bodv ._. - 
m<th& isobutyl ketone [or MIBK] 

. . . . . . . ..__. NA NA 20 . .._..._......... I ,, kidney, liver, whole . 
xl Cirlnnv liver 

_- -...__ -.l”..- _ _-.-- _____-.. - . ..__ ___-_-- .-.._- 
methvl methvlacrvlate 80-62-6 8300 I 

methyl styrene (mixed) 

I 
25013-15-4 36 

- ---- -.--.--- ... .‘.“““‘-. .’ -’ .-- .‘.“-‘-“--““““‘...- “‘. ‘- 
.._.._ _._......... -_. . .._-.__ ..- ___.................. 

methvl stvrene. aloha 98-83-9 1100 b..-----L_TL.. ~’ x 3000** I ______~ 

.-‘-‘. ““““““” ..“.‘.-.--. .... “’ 

methyl tett-butyl ether 

.., . . . . _ 
“‘4 NA ,....., ., .., .._ ._..._........... 

2 1.2 _.... --_ .-. _ _-. .- .-_.- .._ -.-.~ 

-, _-. . -. -.- __ __ -.* I--~-. . ._.._ 
_,____ .w.- _-_.. _ _ 



Tnble II 

Chemical Name I Chemical 
Abstract 
RWiStW 

methylnaphthalene, l- _ 
methylnaphthalene, 2- 
methylphenol, 2- (o-cmsol~ 

Nu;& 

CAY% 
90-12-o 
91-57-6 
95-48-j 

aachabllity 
n.r.rl “II Target Orga&ysttem 

Soil Cleanup Target Levels 

Lcacbability 
BEtXd 

0” 

Gmundwater 
nit&3 

Leachability I 

” 
&rophe”ol, 4- 
“itrow-di-cthylami”~,~~~~~ 

-----.-~. 
“itmso-di-n-butylamme, N- 

n 
n 
nitmso-diphenylamine, N- “- . .._... ~-. .~,. _.......... -- .-~ 
ninoso-N-mcthyletbylnmme, N- .~ . . . -..-_.--- .--...--.-- 
nitmtoluene, m- . .I,,_.,..__...... -----.-- ._ _:- _.__ I..^.._ . 

Inimt+~:&. __... ~. .._. .._.......... 

itroSo-di-~-~~~~yla~i”~~,,.~~,. 621-64-7 1 . 

I itmso-dimethylamine, N- 62-15-9 
~~~--_-.. --.-..- _.._.. .-_T_ .~ t ’ -- 

n 

carcinogen -.--.... - 
I hodv weight. kidney. liver, female reproductive, skin 

blood 





Chemical Name 

Lc”LlnII”I”~YIYllr, Ill,*,*- i.. ., . -- .--.. 
tetrachloroethene [or PCE] . . . . . 
tetrachlorophenol, 2,3,4,6- 
tetmethyl dithiopyrophosphate 
thiobencarb- . 
thirlm 

I*achabifity LeachabIlIty LeachabiBty Leachability 

Chemical Based Based on Based on Based on Target OrgadSyslem 

( Abstracl ( Direct Exposure ( 0” 1 Freshwater / MWltl.Z 1 Gmund\ water or 

~%+W OwW Grmmdwater stufatx Water surfam water of Low Yield/ EtTeCt 

NttOthW criteria Criteria Ctit.Yi!J Poor Quality 

( e/kg) I Owk) I CWkz) I h/W 
omoo4 0.06 0.06 0.04 carcinogen 

.,,. ” _ ” :‘I ., ..:. ~~. . . ------. 
127-18-4 IO 20 o-05 ..___ ..!,?.-.-- 1.3 0.5 WKXlOg~tl _. -- ~. -- . -~ 
58-90-2 2000 30000 53 530 liver 

-.-- -- ., . . . . .- 
3689-24-S j4 ~- 560 0. I I blood ~...._ . “--.. .~: . . . - . . . .._ -- 

28249-77-6 150** 150** 2.8 0.3 0.3 28 decreased body weight, ludney ~~. . . . . . . . . . . . . . . .-- 
137-26-8 330 5100 I.1 0.005 0.005 II central aervO”s system 

._~ _... ~~ . “. 
Q a Q 2s~ kidney, liver 

kidney, iiver 
. . 

..-- .___,_ -_- . . . . . . . . .~ 

Table II 
Soil Cleanup Target LeWlS 

.__-.. -..-.--~~~ 
6200 t 7.4 

.- __... __.. 

I 
04 

^^ 1” 

05 
IlO 

xxnnn .I 

I I 

n n3 0 002 0.002 

J L&-J”-, 
.-._----~~~ 

526-73-8 I 240 

. ,... .~~ 
99-35-l .____- 

479-45-8 
1 I ILJx.7 

..__ --..- . . ..~ 
2 carcinogen 

31 
_ _- 

0:; 
0.03 0.03 
NA NA 2 carcinogen ..-- . .- “,. ..~ -. .-. . ..-_. - ~-.------. .-- 

260* * 0.3 NA NA 3 NA .” .._.___......... ..- ~- . _ _ _ ,,. 
56 0.2 3.3 3.3 2 NA _ ~ _-_. -_ ..-..-- - ..- ---.----- LO LP 3 NA 

10 SPk” ,_. .,,..... ___... -. ._ .._ . 
14 ., ,, kidy, ,!.iy:f,, spleen 
7 carctnogen ._..... .~ 

3400 decreased body we!@ 

1.1. 210 NA .,” -- . . --.----------~ ------.-....-..-.-.-. .- -.---- --- 
18000 Q Q decreased hair cystine 

- . . . . . . . . . .~~~ 
---~~~~ 7700 a 60000 no adverse eifc& &&cd 

decreased body weight I ,, ,,, _ 
nasal epithelial~lcs~pns I 



Table.11 
Soil Cleanup Target Levels 

Chemical Name 
Chemical 
Abstract 

Lwhabllity IJ2achabiity 
Based Based on 

on Pnshwater 

CAM I’ II”” I 

vinyl chloride 75-01-4 0.04 0.05 NA 
.,. .,.... . 

whtte phosphorous 7723-14-o 1.6 36 _...._,_ - .-.. -..- ._,_.. ..-.. ~.... .._ ,._. - ...I.. . . --- -. -..... 
-.I_.._- . ..‘“. ,17L7”.7 m-l** Pm** 

NA U.UI ,. ,. . . ...“.. 
a a * Q ha . 

5.3 5.3 3 ._l-“-” -,_ 
-.all ...~~ 

y-1’x1-1 I--= ! ..,,, 
7440-66-6 .._,., 13_000 560000 12000* * ._.._.,., 
1314-84-7 23 600 

r .- ..~. ..-.- --.. ~~---- 
Q . . .- ., _ _ _ 

12122-67-7 3500 58000 19 0.7 0.7 190 



Table II 
Soil Cleanup Target Levels 

Chemical Name 
Chemical 
Abstract 
Registry 
Number 

CAW 

Direct Exposure 
h+s) 

I” II’” 

Leachability Leachability 
Based Based on 

NJ” Freshwater 
Gmundwater Surface Water 

Criteria Criteria 
(m&kg) (m&g) 

Leachability 
Based on 
Marine 

Surface Water 
Criteria 
(m&g) 

Leachabiity 
Based on 

Gmundwater 
of Low Yield/ 
Poor Quality 

(m&z,) 

Target Organ/System 
or 

Effect 

Values rounded to two significant figures if >1 and to one significant figure if <I. 
*Unless the method detection limit (MDL) using the most sensitive and currently available technology is higher than the specified criterion. 
**Direct exposure values based on soil saturation limit d(;o. 
***Residential direct expbsure value from USEPARevised Interim Soil Lead Guidance for CERCLA Sites and RCRA Corrective Action FacilitiesOSWER Directive 9355.4-12 (1994). 

Residential Value is the middle of the USEPA suggested range of 400-600 mg/kg. The industrial direct exposure value was derived using methodologies outlined in USEPA 
Recommendations of the Technical Review Workgroup for Lead for an Interim Approach to Assessing Risks Associated with Adult Exposures to Lead in Sd%cember 1996. 

?Jr = Leachability values may be derived using the SPLP Test to calculate site-specific SCTLs or may be determined using TCLP in the event oily wastes are present. 
HAL RtD = Reference dose obtained from USEPA Drinking Wafer Regulations and Health Advisorie0fice of Water, EPA 822-B96-002, October 1996. 
DPP Rfl) = Reference dose obtained Tom USEPA Ofice of Pesticide Programs Reference Dose Tracking Reporlul9/97. 
*Values from the USEPA Soil Screening Guidance (1996). These values were derived assuming soil pH 6.8. These leachability values are dependent upon both the 

metal concentration in soil and soil characterisitics. Thus, if site-specilic soil characteristics are different than the defaults, these leachability values may not apply. 
If this is the case, site-specific leachability values should be derived using methods such as TCLP/SPLP. 

#Values based on residential use assumptions. 
##Values based on worker industrial exposure assumptions. 

Based on a dermal absorption of 0.000 1. 

‘Based on acute toxicity considerations. 

“See discussion on the Development of SCTLs for Ammonia in the Technical Report: Development of Soil Cleanup Target Levels for Chapter 62-785, F.A.C., Final Report dated April 30, 1998. 

Note: If more than one contaminant is present at a site, the direct exposure values are to be modified, if necessary, such that the sum of the hazard quotients for non-carcinogenic 
Eontaminants affecting the same organ(s) s is I or less. For carcinogens, the direct exposure values shall be modified such that the excess cumulative lifetime risk level posed by the 
contaminants is I .OE-06. 

NA = Not available at time of rule adoption. 



APPENDIX E-3 

DERIVATION OF SURFACE SOIL AND GROUNDWATER SCREENING 
CONCENTRATIONS OF ESSENTIAL NUTRIENTS FOR COPC SELECTION 



DERIVATION OF SURFACE SOIL AND GROUNDWATER SCREENING CONCENTRATIONS FOR 
COPC SELECTION - 

Certain inorganics (calcium, iron, magnesium, potassium, and sodium) that are present as naturally-occurring 
constituents in soil and groundwater are required in limited intakes to maintain normal human physiological functions, 
and are therefore considered essential nutrients. The Risk Assessment Guidance for Superfimd (RAGS), Volume I, Part 
A, regarding the treatment of essential nutrients in selection of human health contaminants of potential concern 
(COPCs), states that essential nutrients need not be quantitatively evaluated in a public health risk assessment if they 
are: 1) present at low concentrations (only slightly above background); and 2) toxic only at doses much higher than 
those which might be related to exposure at the site (USEPA, 1989). In this report, “only slightly above background” is 
interpreted to mean that the arithmetic mean of the site concentrations is less than two times the arithmetic mean of the 
background concentrations. The focus of this section of the document is the technical approach for determining that an 
analyte is “toxic only at doses higher than those associated with exposures at the site” and a mechanism for making that 
determination by employing soil and groundwater screening concentrations. The screening concentrations are used to 
streamline the process and to eliminate the need to calculate essential nutrient doses as part of COPC selection at every 
site. If the maximum concentration of an essential nutrient does not exceed the appropriate screening concentration 
shown below, the essential nutrient is considered non-toxic. Essential nutrients are not retained as COPCs if they are 
detected at concentrations that are either consistent with background or do not exceed me screening concentrations. 

Currently, no published essential nutrient screening concentrations for use in risk assessment COPC selection are 
available. Therefore, HLA-ES has derived surface soil and groundwater screening concentrations of essential nutrients 
that, when contacted in accordance with the exposure assumptions described below, are not expected to result in 
adverse health effects. The screening concentrations for groundwater and surface soil are presented in Table E-3-l. 
The essential nutrient concentrations in surface soil and groundwater are to be compared directly to the nutrient 
screening concentrations for the purposes of COPC selection. 

Table E-3-l 
Essential Nutrient Screening Concentrations 

for Surface Soil and Groundwater 

Remedial Investigation 
Operable Unit 4 

Naval Training Center 
Orlando, Florida 

Essential Nutrient Surface Soil Screening Concentration Groundwater Screening Concentration 
@w&O hm-) 

Calcium ‘1 ,ooo,ooo 1,055,398 

Iron 47,824 13,267 

Magnesium 460,468 118,807 

Potassium ‘1 ,ooo,ooo 297,016 

Sodium ‘1 ,ooo,ooo 396,022 

1 Actual calculated screening concentration is greater than 1,000,000 mglkg (Table E-3-5), indicating that this essential 
nutrient would not be present at toxic levels in surface soil. 

As described below, screening concentrations for surface soil and groundwater represent conservative screening concentrations 
for other media. These surface soil and groundwater screening concentrations are used to screen sediment, subsurface soil 
sludge, and surface water, respectively. 
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DOCUMENTATION OF SURFACE SOIL AND GROUNDWATER SCREENING CONCENTRATIONS /---?% 

The essential nutrient toxicity screening concentrations were derived in two steps: first, a “non-toxic” dose was 
identified for each essential nutrient; second, the soil and groundwater concentrations associated with the “non-toxic” 
doses were calculated using standard residential exposure assumptions. The details of the derivation of the screening 
values are presented below. 

Identification of non-toxic doses 

The identification of doses which are not toxic is often accomplished by identifying Reference Doses (RIDS) which are 
published by USEPA. These RfDs represent doses, including a margin of safety, to which even sensitive 
subpopulations could be exposed for a lifetime without adverse non-carcinogenic effects. Because no RIDS for 
calcium, iron, magnesium, potassium, or sodium are available in the Integrated Risk Information System (IRIS) 
(USEPA, 1998) or the Health Effects Assessment Summary Tables (HEAST) (USEPA, 1997), other published non- 
toxic doses were sought out. Recommended Dietary Allowances (RDAs) prepared by the Food and Nutrition Board 
(FNB) of the National Research Council (NRC, 1989) have been selected here to represent non-toxic doses. 

RDAs are defined by the FNB as “the levels of intake of essential nutrients that, on the basis of scientific knowledge, 
are judged by the Food and Nutrition Board to be adequate to meet the known nutrient needs of practically all healthy 
persons.” It is assumed here that, because the RDA represents a requirement for good nutrition, it also represents a dose 

, that is non-toxic. Although some essential nutrients (arsenic for example) have been classified as carcinogens, none of 
the five nutrients discussed here have been classified as carcinogens. The available RDA data for calcium, iron, 
magnesium, potassium and sodium are presented in Table E-3-2. From this data set, RDAs for children were 
preferentially selected to coincide with the child exposure scenario. RDAs were converted from units of mg/day to 
units of mg/kg/day by dividing the RDA by the child resident body weight of 15 kg (USEPA, 1991). Dermal RDAs 
were developed by adjusting the oral RDA to compensate for the oral absorption efficiency in a manner similar to that 
presented in Appendix A of RAGS, Volume I, Part A (USEPA, 1989). 

‘S--Y 
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Table E-3-2 
Recommended Dietary Allowances’ 

Remedial Investigation 
Operable Unit 4 

Naval Training Center 
Orlando, Florida 

Nutrient 

Calcium 

Iron 

RDA 

800 (mgfday) 

1200 (mglday) 

800 (mglday) 

IO (mglday) 

15 (mglday) 

Age 
Wars) 

I-10 

11-24 

~24 

I-20 

>20 

Oral 
Absorption 

(%I 

40 

10-15 

Typical 
Dietary Intake 

Ow@W 

743 (average of all ages) 

1179 

743 (average of all ages); 530 
(women ages 35-50) 

IO-15 

IO-15 

Toxicity 
Threshold 
@W-w) 

NA 

NA 

>2500 

25-75 (NOAEL); 
3000 (lethal) 

25-75 (NOAEL); 
14000 (lethal) 

Oral RDA Dermal RDA 
(mglkglday) * (mglkglday) 3 

53.3 21.2 

0.67 0.067 

Magnesium 

Potassium 

6 (mglkglday) 1-15 

4.5 (mglkglday) >I5 

15-20 (mglkglday) l-10 

1600-2000 (mg/day) >20 

50 

90 

193 (age 1-5) 

207-329 

1500 

2500 

NA 

NA 

NA 

18000 
(hyperkalemia) 

6 3 

15 13.5 

Sodium 300 (mglday) 

500 (mg/day) 

2-5 

Adult 

90 4 NA 

1800-5000 

NA 

2400 (intake not 
to be exceeded) 

20 18 

’ All data are from the National Resource Council (1989). 
2 Adjusted oral RDA calculated by dividing the RDA (mglkg) by the bodyweight of a child ages l-6 (I 5 kg) (USEPA, 1991); RDAs provided in mg/kg/day were not modified. 
3 Adjusted dermal RDA calculated by multiplying the oral RDA by the oral absorption efficiency (USEPA, 1989). 
4 Oral absorption data not available; value for potassium used as a surrogate based on physiochemical similarities. 

Notes: % = percent. 
RDA = recommended daily allowance. 
mg/day = milligrams per day. 
mg/kg = milligrams per kilogram. 
mglkgiday = miiiigrams pei kiiogiaiii pei bay. 
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Calculation of screening concentrations 

Risk-based screening concentrations for essential nutrients were derived by estimating concentrations in soil and 
groundwater that correspond to the RDAs for a residential exposure scenario. When the dose is equal to the RDA, 
the hazard quotient for the situation would equal one. Risk calculation spreadsheets have been used to assist in the 
calculation of the screening concentrations. When the concentration of an essential nutrient’and the associated 
hazard quotient are known, only a simple calculation is needed to identify the concentration associated with a 
hazard quotient of one. An arbitrary nutrient concentration has been entered into risk spreadsheets to derive 
associated hazard quotient values as shown in Tables E-3-3 and E-3-4. Once that information was available, the 
equality was used to calculate screening soil concentration with the target hazard quotient equal to one. 

Screening groundwater concentrations were calculated in a similar manner. 

To derive screening concentrations that would be protective to the majority of the exposed population, the exposure 
assumptions for the most sensitive receptor (e.g., a child resident) were used. For groundwater, screening 
concentrations were based on ingestion of groundwater as drinking water. For surface soil, screening 
concentrations were based on ingestion of surface soil and derrnal contact with surface soil. Child resident exposure 
to surface soil and groundwater used as drinking water is usually greater than or equal to oral and derrnal exposure 
to media treated as soil and groundwater, respectively, for exposure assessment. Therefore, screening values for 
surface soil represent conservative screening values for sediment, subsurface soil, and sludge, and screening values 
for groundwater used as drinking water represent conservative screening values for surface water. The exposure 
parameters for the child resident are presented in the accompanying surface soil and groundwater screening 
concentration spreadsheets (Tables E-3-3 and E-3-4, respectively). 

The calculated essential nutrient screening concentrations for surface soil and groundwater are presented in Table E- 
3-5. These values represent the concentrations of individual essential nutrients in media that, if contacted in 
accordance with the exposure parameters used to derive the screenin, 0 concentration, would theoretically result in 
the receptor receiving his or her recommended dietary allowance of an essential nutrient solely from the contacted 
media. For some nutrients, the calculated screening concentrations exceed l,OOO,OOO mg/kg (i.e., lOOO/,). Such 
concentrations indicate that no concentration of nutrient in the particular medium would result in an intake that 
exceeds the RDA, given the exposure assumptions on which the screening value is based. Because these screening 
concentrations do not take into account the additivity of exposures between media (and other dietary intakes, 
including food), a receptor exposed to essential nutrients that are present in multiple media at the screening 
concentrations would, in essence, be receiving more than his or her recommended dietary allowance of nutrient. 
However, data provided in Table E-3-2 indicate that the toxicity threshold for most essential nutrients is several 
times greater than the RDA; the RDA is not a toxicity threshold value. Therefore, these screening concentrations do 
not represent concentrations which, if exceeded, would necessarily result in deleterious effects. 
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Table E-3-5 
Theoretical Essential Nutrient Screening Concentrations 

For Surface Soil and Groundwater 

Remedial Investigation 
Operable Unit 4 

Naval Training Center 
Orlando, Florida 

- 

Essential Nutrient Surface Soil Screening Concentration Groundwater Screening Concentration 
OWW ww - 

Calcium 

Iron 

Magnesium 

Potassium 

Sodium 

34,070,824 I,055398 

47,824 13,267 

460,468 118,807 

j1,160,864 297,016 

9,547,819 396,022 
- 

’ Surface soil screening concentrations calculated as described in text, using RDAs presented 
in Table E-3-2 and the exposure parameters and risk calculations presented in Table E-3-3. 

2 Surface soil screening concentrations calculated as described in text, using RDAs presented 
in Table E-3-2 and the exposure parameters and risk calculations presented in Table E-3-4. 

3 The calculation of a screening concentration larger than 1 ,OOO,OOO mg/kg indicates that no 
concentration results in an intake greater than the RDA, given the standard exposure 
parameters. 

Notes: mglkg = milligrams per kilogram. 
igll = micrograms per liter. - 
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TABLE E3.3 
DIRECT CONTACT WITH AND INCIDENTAL INGESTION OF SURFACE SOIL - ESSENTIAL NUTRIENTS 
CHILD RESIDENT 
OPERABLE UNIT 4 
NTC ORLANDO 

EXPOSURE PARAMETERS EQUATIONS 

PARAMBTBR 

CONCBNTR4TION SOIL 

SYMBOL 

CS 

VALUE UNITS 
chemical specific chemical-specific 

SOURCE 

zoc 
100% 

1 

(USEPA, 1991 mglday 
unitless 

mg/cm’-event 
cm* 

witless 

Ww 
kg 
kg 

days/year * 
years 
years 

INGESTION RATE IR 

FRACTION IN&TED Ff Assumption 

ADHERENCE FACTOR AF USEPA, 1992a 

AGESPECIFIC SURFACE AREA SAi age-specific USEPA, 1989 

ABSOBF’TION FBACTION ABSd chemical specific USEPA, 1992b 

CONVERSION FACTOR CF 1 .M)E-06 SEE BELOW 

BODY WEIGHT BW 15 USEPA, 1991 

AGE-SPECIFIC BODY WEIGHT BWi age-specific USEPA, 1989 

EXPOSURBFRBQUENCY EF 35c USEPA, 1991 

EXPOSURE DURATION ED 6 USEPA, 1991 

AGE-SPECIFIC EXPOSURE DURATION EDi age-specific Assumption 

AGEWEIGHTBD SURFACE ARKA [ll SAwit/adj 766 cm2-year/kg IPer USEPA. 1992a 

DOSE ABSORBED PER EVENT D%.WL! chemical specific mglcm’-event Per USEPA. 1992a I 
AVERAGING TIME 

CANCER AT 7c years I USEPA, 1991 

NONCANCER I AT 6 years /USEPA, 1991 

* units for exposure frequency are in eveotslyear in the calculation of ,e demully absorbed lose. 

[f ] In estimating the demmffy absorbed dose for children a8e 1 through 6, the time-weighted. bodyweight normalized surface area exposed fs 
calculated from surface area. exposure duration, and body weight for each of 6 age periods, age I through 6. per USEPA, 1992. 
USEPA, 1989. Exposure Facton Handbook:EPAI600/8-891043; May 1989. 
USEPA, 1991. Human Health Evafuatfon Manual, Supplemental Guidance: ‘Standard Default Exposure Factors”; OSWER Directive 9285x5-03. 
USEPA, 1992a. De& Exposure Assessment: Principles and Applications: EPA/600/8-91/OI IB: January 1992 and Dermal Exposure Appendix 
of &is document. 
USEPA. 199Zb. USEPA Region fV Guidance Memo February 10, 1992. 
CF = lOEO9 kg/u8 for orgaofcs 

CANCER RISK = INTAKE (mg/kg-day) x CANCER SLOPE FACTOR (mglkg-day)’ 

HAZARD QUOTIENT = INTAKE (m&z-day) I RECOMMEDED DIETARY 
ALLOWANCE (mgikg-day) 

INTAKE-INGESTION = 
BW x AT x 365 dayslyr 

INTAKE-DERMAL = @Aevent x EF / AT x 365 days/year) x SAscdf/adj 

Where: 
SAsoiuadj = SUM (SAI x BDf I BWf) 

DAevent = CS x AP x ABSd x CF 

Note: 

For noncarefnogenic effects: AT = ED 



TABLE F-4 
INGESTIONOFGR~UNDWATERASDRINKINGWATER(UNFILTEREDSAMPLES)-ESSENTIALNUTRIENTS 
CHILDRESIDENT 
STUDYAREA 
NTCORLANDO 

EXPOSUREPARAMETERS 

PARAMETER 
CONCENTRATIONWATER 
INGESTION RATE 
BODYWEIGHT 
CONVERSlONFACTOR 
EXPOSIJREFREQUF.NCY 
EXFQSUREDURATION 
AVERAGINGTIME 

SYMBOL VALUE UNITS SOURCE 
cw chemical specific uglliter 

IR 0.79 liters/day USEPA, 1989 

BW 15 kg USEPA, 1991 

CR 0.001 slug 

EF 350 days/year USEPA. 1991 

ED 6 Years USEPA, 1991 

CANCER AT 70 YtXUS USEPA, 1991 

NONCANCER AT 6 YCSE USEPA, 1991 

USEPA. 1989. Exposure Factors Handbook, Final Report, EPA/600/8-89/043, May 1989. 

I USEPA, 1991. Human Health Evaluation Manual. Supplemental Guidance: “Standard Default Exposure Factors’; 

CANCER RISK = INTAKE (mg/kg-day) x CANCER SLOPE FACTOR (mg/kg-day)’ 

HAZARDQUOTIENT = INTAKE (mglkgday) IRECOMMENDEDDIETARY 
ALLOWANCE (mglkg-day) 

INTAKEI,= CWxIRxEFxEDxCq 
BW x ATx365 days/year 

NOTE: 

For noncarcinogenic effects AT = ED 

CARCINOGENICEFFECTS 

COMPOUND 
111 

WATER UNITS INTAKE CANCERSLOPE CANCERRISK 
CONCENTRATION INGILSTION FACTOR INGESTION 

(w/kc-W (mg/kgdsy)^-1 

TOTALCANCERRISK 
[l] Essential nutrients are not considered carcinogenic from exposure through the oral route. 

OE+OO 

NONCARCINOGENICEFFECTS 

I 
WATER UNITS INTAKE RECOMMRNDED HAZARD 

COMPOUND CONCENTRATION INGESTION’ DIETARY ALLOWANCE QUOTIENT 
bl%!/kg~y~ WM-daY) INGEsTlON 

I 5ooO uglliter I Z.SF?ol 5.3E+OI 4.7B03 

3.8E-01 

4.2E-02 

1.7E-02 

5Mx) uglliter 2.5E-01 Z.OE+Oi 1.3EaZ 

I I I I I 

I TOTALHAZARDINDEX I B-01 



APPENDIX E-4 

PHYSICAL CHARACTERISTICS OF EXPOSED POPULATIONS 



Table E-4-1 
Exposure Parameters for Surface Soil ingestion, inhalation, and Dermal Contact 

RME Resident JAdult and Child) 

Remedial Investigation 
Operable Unit 3, Study Areas 8 and 9 

Naval Training Center Orlando 
Orlando, Florida 

,NTAKE = CSxlf?~xFlxCFxEFxED 
Qw BWxATx385 dayslyear 

DAmt = CSxAFxABS,xCF 

INTAKE- = &went x SA x EFxED 

BWxATx365 days/year 

,NTAKE = CA x I&x ETx EFx ED 

m BWxATx356 dayslyear 

Parameter Symbol 
Child Value 
(Age l-6) 

Adult Value Units source 

Concentration in Soil cs Chemical-specific Chemical-specific 

Soil Ingestion Rate I%C4 200 100 mg/day 121 

Fraction Ingested FI 100% 100% unitless Assumption 

Conversion Factor 
lnorganics CF 1x104 Iwlob Wmg 
Organics CF 1x10-9 IX10 -Q Wm 

Exposure Frequency EF 350 350 days/year RI 

Exposure Duration ED 6 24 years [;!I 

Exposure Time [l] ET 24 24 hours/day [21 

Averaging Time AT 
Cancer 70 70 years [2] 
Noncancer 6 24 years [:!I 

Surface Area SA 5750 cm’ Appendix E-7 

Age-weighted Surface Area %J,fdj 766 cm’-year/kg Appendix E-7 

See notes at end of table. 
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Table E-4-1 (Continued) 
Exposure Parametek for Surface Soil Ingestion, Inhalation, and Dermal Contact 

RME Resident (Adult and Child) 

Remedial Investigation 
Operable Unit 3, Study Areas 8 and 9 

Naval Training Center Orlando 
Orlando, Florida 

Parameter 

Surface Area 

Inhalation Rate 

Body Weight 

Adherence Factor 

Absorption Fraction 

Symbol 

SA 

lb 

BW 

AF 

ABS, 

Child Value 
(Age l-6) 

Adult Value 

1869 5750 

0.625 0.833 

15 70 

‘1 1 

Chemical-specific 

Units 

cm’ 

m3/hour 

kg 

mgkm’event 

unitless 

Source 

Appendix E-7 

t21 

I21 

131 

151 

Particulate Emission Fac- 
tor 

PEF 1.24x1 0’ 1.24x1 0’ m”lkg I41 

Concentration in Air CA Chemical-specific mg/m3 [41 

References: 

Exposure Time is used only in the Inhalation of Particulates Scenario. 
USEPA, 1991. Human Health Evaluation Manual, Supplemental Guidance: ‘Standard Default Exposure Parameters”. 
USEPA, 1992. Dermal Exposure Assessment: Principles and Applications; EPAf600/8-91/011 B; January, 1992. 
Florida Soil Cleanup Goal Variable; FDEP, 1995. 
USEPA, 1995. USEPA Region IV Guidance Memorandum; November 1995. 
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Table E-4-2 
Exposure Parameters for Surface Soil Ingestion, Inhalation, and Dermal Contact 

RME Trespasser/Recreational User (Adult and Adolescent) 

Remedial Investigation 
Operable Unit 3, Study Areas 8 and 9 

Naval Training Center Orlando 
Orlando, Florida 

I. * 

,NTAKE 
m 

= CSxlR,xFlxCFxEFxED 

BWxATx365 days$year 

Wvmt = CSxAFxABS,,xCF 

INTAKE- = Wvmt xS/i x EFxED 

BWxATx365 days/year 

,NTAKE = CAxlR,xETx EFx ED 

m BWxATx356 days/year 

Parameter 

Concentration in Soil 

Particulate Emission Fac- 
tor 

Dose Absorbed per Unit 
Area per Event 

Soil Ingestion’ Rate 

Fraction Ingested 

Conversion Factor 
lnorganics 
Organ& 

Exposure Frequency 

Exposure Duration 

Exposure Time [I] 

Averaging Time 

Cancer 

Non-cancer 

See notes at end of table. 

Symbol 

cs 

PEF 

D&vent 

Rdl 

FI 

CF 
CF 

EF 

ED 

ET 

AT 

Adolescent Value 
(Age 7-l 8) 

Adult Value Units 

Chemical-specific Chemical-specific 

1.24x1 O9 1 .24x109 mYkg 

Chemical-specific mglm’event 

100 100 mg/day 

100% 100% unitless 

1x10* 1 x104 Wm 
1 x10-9 1 x IO-’ kglpg 

45 45 days/year 

IO 20 years 

4 4 hours/day 

70 70 years 

10 20 years 

Source 

PI 

[31 

141 

Assumption 

Assumption 

[41 

Assumption 

[41 

t41 
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Table E4-2 (Continued) 
Exposur& Parametek for Surface Soil Ingestion, Inhalation, and Dermal Contact 

RME Trespasser/Recreational User (Adult and Adolescent) 

Remedial Investigation 
Operable Unit 3, Study Areas 8 and 9 

Naval Training Center Orlando 
Orlando, Florida 

Parameter 

Surface Area 

Inhalation Rate 

Body Weight 

Adherence Factor 

Absorption Fraction 

Concentration in Air 

References: 

Symbol 

SA 

4 

BW 

AF 

ABS, 

CA 

Adolescent Value 
(Age 7-l 8) 

Adult Value 

4429 5750 

0.625 0.833 

45 70 

1 1 

Chemical-specific 

Chemical-specific 

Units 

cm2 

mYhour 

kg 

mg/cm2-event 

unitless 

mg/m3 

Source 

Appendix E-7 

[41 

14951 

[31 

[51 

PI 

111 
PI 
[31 
[41 

Exposure Time is used only in the Inhalation of Particulate Scenario. 
Florida Soil Cleanup Goal Variable; FDEP, 1995. 
USEPA, 1992. Dermal Exposure Assessment: Principles and Applications; EPA/600/8-91/01lB; January, 1992. 
USEPA, 1991. Human Health Evaluation Manual, Supplemental Guidance: “Standard Default Exposure 

Parameters”. 
[51 USEPA, 1995. USEPA Region IV Guidance Memorandum: November 1995. 
PI USEPA, 1989. Exposure Factors Handbook; EPA/600/8-891043; July 1989. 
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Table E-4-3 
Exposure Parameters-for Surface Soil Ingestion, Inhalation, and Dermal Contact 

RME Site Maintenance Worker (Adult) 

Remedial Investigation 
Operable Unit 3, Study Areas 8 and 9 

Naval Training Center Orlando 
Orlando, Florida 

,NTAKE 
M 

= CSx IR,x FIX CFx EFx ED 

BWxATx365 days/year 

,NTAKE = CAxlR,,xETxEFx ED 

Inh BWxATx356 days/year 

INTAKE- = &went x SA x’ EFxED 

BWxATx365 days/year 

DA,, = CSxAFxABS,xCF 

Parameter 

Concentration in Soil 

Particulate Emission Factor 

Soil Ingestion Rate 

Fraction Ingested 

Conversion Factor 
lnorganics 
Organics 

Symbol 

cs 

PEF 

%4l 

FI 

CF 
CF 

- 

Adult Value Units Source 

Chemical-specific Chemical-specific 

1.24x1 OS m’ikg PI 

50 mglday I31 

100% unitless Assumption 

lw104 Wmg 
1x10-9 kg& 

Exposure Frequency 

Exposure Duration 

Exposure Time [l] 

Averaging Time 

Cancer 

Non-cancer 

Surface Area 

inhalation Rate 

Body Weight 

EF 

ED 

ET 

AT 

SA 

IR, 

BW 

30 days/year 

25 years 

8 hours/day 

70 years 

25 years 

5750 cm2 

2.5 m3/hour 

70 kg 

Assumption 

131 

Assumption 

131 

r31 

Appendix E-7 

I31 

[31 - 

See notes at end of table. 
- 
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Table E-4-3 (Continued) 
Exposure Parameters for Surface Soil Ingestion, Inhalation, and Dermal Contact,, 

RME Site Maintenance Worker (Adult) 

Remedial Investigation 
Operable Unit 3, Study Areas 8 and 9 

Naval Training Center Orlando 
Orlando, Florida 

Parameter Symbol Adult Value 

dherence Factor AF 1 

Units 

mg/cm2-event 

Source 

t41 

rbsorption Fraction 

:oncentration in Air 

ABS, 

CA 

Chemical-specific 

Chemical-specific 

witless 

mg/m3 

I51 

PI 

Zeferences: 

n 

11 
21 
31 

41 

51 

Exposure Time is only used in the Inhalation of Particulates Scenario. 
Florida Soil Cleanup Goal Variable; FDEP, 1995. 
USEPA, 1991. Human Health Evaluation Manual, Supplemental Guidance: “Standard Default Exposurl 
Parameters”. 
USEPA, 1992. Dermal Exposure Assessment: Principles and Applications; EPA/600/8-91/01 IB; 
January, 1992. 
USEPA, 1995. USEPA Region IV Guidance Memorandum; November, 1995. 

.-. 
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Table E4-4 
Exposure Parameters for Surface Soil Ingestion, Inhalation, and Dermal Contact 

RME Excavation Worker (Adult) 

Remedial Investigation 
Operable Unit 3, Study Areas 8 and 9 

Naval Training Center Orlando 
Orlando, Florida 

,NTAKE 
M 

= csxlR~,xFlxCFxEi=xED 

BWxATx365 daySyear 

,NTAKE = CA x IR,x ETx EFx ED 

Inh BWxATx356 days/year 

DA,, = CSxAFxABS,xCF 

INTAKE,, = WW.¶fli x SA x EFxED 

B Wx ATx365 daytjyear 

Parameter Symbol Adult Value I Units I Source 

Concentration in Soil cs Chemical-specific Chemical-specific 

Particulate Emission Factor PEF 1.24x1 O9 ma/kg [51 

Soil Ingestion Rate I%03 480 mglday I31 

Fraction ingested FI 100% unitless Assumption 

Conversion Factor 
lnorganics 
Organics 

Exposure Frequency 

Exposure Duration 

Exposure Time [I] 

Averaging Time 

Cancer 

Non-cancer 

Surface Area 

inhalation Rate 

Body Weight 

Adherence Factor 

Absorption Fraction 

CF 
CF 

EF 

ED 

ET 

AT 

SA 

IRa, 

BW 

AF 

ABS, 

IxlOb W-w 
1X1O’g k&g 

30 days/year 

1 years 

8 hours/day 

70 years 

Assumption 

131 

Assumption 

131 

1 years 131 

5,750 cm2 Appendix E-7 

2.5 m’lhour 131 

70 kg [31 

1 mg/cm’-event [41 

Chemical-specific unitless 141 

Concentration in Air CA Chemical-specific mg/m3 [51 

See notes on following page. 
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Table E-4-4 (Continued) 

Exposure Parameters for Surface Soil Ingestion, Inhalation, and Dermal Contact 
RME Excavation Worker (Adult) 

Remedial Investigation 
Operable Unit 3, Study Areas 8 and 9 

Naval Training Center Orlando 
Orlando, Florida 

References: 
-- 

VI 
PI 
131 

Exposure Time is only used in the Inhalation of Particulates Scenario. 
USEPA, 1989. Exposure Factors Handbook; EP#600/8-89/O-43; May 1989. 
USEPA, 1991. Human Health Evaluation Manual, Supplemental Guidance. “Standard Default 
Exposure Parameters.” 

[41 USEPA, 1995. USEPA Region IV Guidance Memorandum; November 1995. 
151 Florida Soil Cleanup Goal Variable, FDEP, 1995. 
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Table E-4-5 
Exposure Parameters ior Surface Soil Ingestion, Inhalation, and Dermal Contact 

RME Commercial Worker (Adult) 

Remedial Investigation 
Operable Unit 3, Study Areas 8 and 9 

Naval Training Center Orlando 
Orlando, Florida 

INTAKE,, = 
CSxlR,xFlxCFxEFxED 

BWxATx365 days/year 

,NTAKE = CAxl&,xETx EFx ED 

hlr BWxATx356 days/year 

DA,, = CSxAFxABS,xCF 

INTAKE- = Mx.mn, x SA x EFxED 

BWxATx365 days/year 

Parameter 

Concentration in Soil 

Particulate Emission Factor 

Symbol 

cs 

PEF 

Adult Value Units Source 

Chemical-specific Chemical-specific 

1.24x1 O9 m3/kg PI 

Soil Ingestion Rate 

Fraction Ingested 

Conversion Factor 
lnorganics 

R.31 

FI 

CF 

50 

100% 

1x104 

mglday 

unitless 

Ww 

PI 

Assumption 

Organ& CF 1x10 -9 

Exposure Frequency 

Exposure Duration 

Exposure Time [I] 

Averaging Time 

EF 

ED 

ET 

AT 

250 

25 

8 

days/year 

years 

hours/day 

PI 

PI 

Assumption 

Cancer 70 years PI 

Non-cancer 25 years 121 

Surface Area 

Inhalation Rate 

See notes at end of table. 

SA 

I& 

2300 

2.5 

cm* 

m’/hour 

[31 

PI 
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Table E-4-5 (Continued) 
Exposure Parameters *ofor Surface Soil Ingestion, Inhalation, and Dermal Contact 

RME Commercial Worker (Adult) 

Remedial Investigation 
Operable Unit 3, Study Areas 8 and 9 

Naval Training Center Orlando 
Orlando, Florida 

Parameter 

Body Weight 

Concentration in Air 

Adherence Factor 

Absorption Fraction 

References: 

Symbol Adult Value I Units I Source 

BW 70 kg PI 

CA Chemical-specific mg/m3 151 

AF 1 mg/crr?-event [31 

ABS, Chemical-specific unitless [41 

PI 
I21 

131 

141 
151 

Exposure Time is only used in the Inhalation of Particulates Scenario. 
USEPA, 1991. Human Health Evaluation Manual, Supplemental Guidance: “Standard Default Exposure 
Parameters”. 
USEPA, 1992. Dermal Exposure Assessment: Principles and Applications; EPA/600/8-91/011 B; 
January, 1992 
USEPA, 1995. USEPA Region IV Guidance Memorandum; November 1995. 
Florida Soil Cleanup Goal Variable, FDEP, 1995. 
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Table E-4-6 
Exposure Parameters for Groundwater Ingestion 

RME Resident (Adult and Child) 

Remedial Investigation 
Operable Unit 3, Study Areas 8 and 9 

Naval Training Center Orlando 
Orlando, Florida 

Intake, = 
CWxlRg~xCFxEFxED 

BWxATx365 daysiyear 

INTAKE,, = 
CA,xETx EFx ED 

CF2xATx356 daydyear 

Parameter Symbol 
Child 
Value 

(Age 1-6) 

Adult Val- 
ue Units Source 

Concentration in Groundwater cw Chemical-specific pglliter 

Water Ingestion Rate 1 2 liters/day [II 

Conversion Factor CF 0.001 0.001 msh 

Exposure Frequency 

Exposure Duration 

Averaging Time 

Cancer 

EF 350 350 days/year [II 

ED 

AT 

6 

70 

30 

70 

years 

years 

111 

[I :I 

Non-cancer 6 30 years II I 

Body Weight BW 15 70 kg [I :I 

References: 
[II USEPA, 1991. Human Health Evaluation Manual, Supplemental Guidance: “Standard Default Exposure Parame- 

ters”. 
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Table E-4-7 
Exposure Parameters for Surface Soil ingestion and Dermal Contact 

Central Tendency Resident (Adult and Child) 

Remedial investigation 
Operable Unit 3, Study Areas 8 and 9 

Naval Training Center Orlando 
Orlando, Florida 

,NTAKE 
h 

= CSxlR,,xFlxCFxEFxED 

BWxATx365 days/year 

DA,, = CSxAFxABS,,xCF 

INTAKE- = Wwmt XSAX EFxED 

BWxATx365 days/year 

INTAKE,, = 
CAxlR,,xETxEFxED 

BWxATx36-6 dayslyear 

Parameter 

Concentration in Soil 

Soil Ingestion Rate 

Fraction Ingested 

Conversion Factor 
lnorganics 
Organ& 

Exposure Frequency 

Symbol 

cs 

ROil 

FI 

CF 
CF 

EF 

Child Value 
(Age l-6) Adult Value Units 

Chemical-specific Chemical-specific 

100 50 mglday 

100% 100% unitless 

1x10= 1x10 d kg/w 
1x10 -8 

350 

1x10 -9 wm 

350 days/year 

Source 

141 

Assumption 

[II 

Exposure Duration ED 2 7 years r4 

Averaging Time AT 
Cancer 70 70 years 111 
Noncancer 2 7 years PI 

Surface Area SA 1869 5000 cm2 Appendix E-7 

Dose Absorbed per Unit Area DAwcnt Chemical-specific mglcm’event PI 
per Event 

Particulate Emission Factor PEF 1.24~10~ 1.24~10~ ma/kg 151 

See notes at end of table 
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Table E-4-7 (Continued) 
Exposure Parameters for Surface Soil Ingestion and Dermal Contact 

Central Tendency Resident (Adult and Child) 

Remedial Investigation 
Operable Unit 3, Study Areas 8 and 9 

Naval Training Center Orlando 
Orlando, Florida 

Parameter 

Body Weight 

Adherence Factor 

Absorption Fraction 

Concentration in Air 

References: 

Symbol 

BW 

AF 

ABS, 

CA 

Child Value 
(Age l-6) Adult Value 

15 70 

0.2 0.2 

Chemical-specific 

Chemical-specific 

Units Source 

kg PI 

mg/cm2-event 131 

unitless [31 

mg/m3 [51 

PI 
PI 
[31 
[41 
[51 

USEPA, 1991. Human Health Evaluation Manual, Supplemental Guidance: “Standard Default Exposure Parameters”, 
USEPA, 1992. Region 6 Memorandum: “Central Tendency and RME Exposure Parameters”. 
USEPA, 1995b. USEPA Region IV Guidance Memorandum; November, 1995. 
USEPA, 1996. Exposure Factors Handbook, 1996 
Florida Soil Cleanup Goal Variable, FDEP, 1995. 
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Table E-4-8 
Exposure Parameters for Surface SOi! Ingestion, Inhalation, and Dermal Contact 

Central Tendency Trespasser/Recreational User (Adult and Adolescent) 

Remedial Investigation 
Operable Unit 3, Study Areas 8 and 9 

Naval Training Center Orlando 
Orlando, Florida 

INTAKE,, = 
CSxlR~,xFlxCFxEFxED 

5WxATx365 days/year 

Wvmr = CSxAFxABS,,xCF 

INTAKE- = @weat x SA x EFxED 

BWxATx366 days/year 

,NTAKE = CAxlR,xETxEFxED 

” BWxATx356 days/year 

Parameter 

Concentration in Soil 

Particulate Emission Fac- 
tor 

Dose Absorbed per Unit 
Area per Event 

Soil Ingestion Rate 

Fraction Ingested 

Conversion Factor 
lnorganics 
Organ&i 

Symbol 

cs 

PEF 

Wvent 

IRS, 

FI 

CF 
CF 

Adolescent Value Units 
(Age 7-18) 

Adult Value 

Chemical-specific Chemical-specific 

1 .24x109 1.24~10’ m3/kg 

Chemical-specific mglm’event 

100 100 mglday 

100% 100% unitless 

1X10” 1X104 k&w 
1 x 10-g 1x1o’9 Wm 

Source 

El 

(31 

PI 

Assumption 

Exposure Frequency 

Exposure Duration 

Exposure Time [I] 

Averaging Time 

Cancer 

Non-cancer 

See notes at end of table. 

EF 

ED 

ET 

AT 

45 45 days/year 

IO 20 years 

4 4 hours/day 

70 70 years 

10 20 years 

Assumption 

I23 

Assumption 

PI 

[2] 

-. 
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Table E-48 @&itinued) 
Exposure Parameters for Surface Soil Ingestion, Inhalation, and Dermal Contact 

Central Tendency TrespasserlRler~ati~~~i User (Adult and Adolescent) 

Remedial Investigation 
Operable Unit 3, Study Areas 8 and 9 

Naval Training Center Orlando 
Orlando, Florida 

Parameter 

Surface Area 

Inhalation Rate 

Body Weight 

Adherence Factor 

Absorption Fraction 

Concentration in Air 

References: 

Symbol 

SA 

lb 

BW 

AF 

ABS, 

CA 

Adolescent Value 
(Age 7-18) 

Adult Value Units Source 

4429 5750 cm’ Appendix E-7 

0.625 0.833 m’lhour PI 

45 70 kg 12~51 

1 1 mg/cm2-event [31 

Chemical-specific unitless 141 

Chemical-specific mg/m3 EL- 

PI 
PI 

Exposure Time is used only in the Inhalation of Particulate Scenario. 
USEPA, 1991. Human Health Evaluation Manual, Supplemental Guidance: “Standard Default Exposure 

Parameters”. 
[31 USEPA, 1992. Dermal Exposure Assessment: Principles and Applications: EPA/600/8-91/011 B; January, 1992. 
[41 USEPA, 1995. USEPA Region IV Guidance Memorandum; November 1995. 
151 USEPA, 1989. Exposure Factors Handbook; EPA/600/8-89/043; July 1989. 
161 Florida Soil Cleanup Goal Variable, FDEP, 1995. 
t71 USEPA, 1996. Exposure Factors Handbook: EPA/600/P-95/002Ba; August 1996. 



Table E-4-9 
Exposure Parameters for Surface Soil Ingestion and Dermal Contact 

Central Tendency Site Maintenance Worker (Adult) 

Remedial Investigation 
Operable Unit 3, Study Areas 8 and 9 

Naval Training Center Orlando 
Orlando, Florida 

,NTAKE 
fw 

= csx lR,,x Fix CFx EFx ED 

BWxATx365 days&war 

,NTAKE = cAxlR,xETxEFxED 
hh BWxATx356 days/year 

INTAKf- = 
D/i,xSAx EFxED 

BWxATx365 days/year 

DA,, = CSxAFxABS,xCF 

Parameter Symbol 

3oncentration in Soil cs 

Particulate Emission Factor PEF 

Adult Value I Units I Source 

Chemical-specific Chemical-specific 

1.24E+09 m’lkg Default [l] 

Soil Ingestion Rate 

Fraction ingested 

Conversion Factor 
lnorganics 
Organics 

Exposure Frequency 

Exposure Duration 

Exposure Time [I] 

Averaging Time 

Cancer 

Non-cancer 

Surface Area 

Body Weight 

See notes at end of table 

R, 

FI 

50 

100% 

CF 1 x10* 
CF IXlo.9 

EF 30 

ED 9 

ET 8 

AT 

70 

9 

SA 5000 

mgiday 

unitless 

kg/w 
Wm 

days/year 

years 

hours/day 

t41 

Assumption 

t41 

[31 

Assumption 

BW 70 

years 

years 

cm2 

kg 

121 

PI 

PI 

PI 

16 
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Table E-4-9 &ohinued) 
Exposure Parameters for Surface :hjl. rngestion and Dermal Contact 

Central Tendency Site MamtenanCe Worker (Adult) 

USEPA, 1996. Exposure Factors Handbook, 1996. 
., ,&. 

Remedial Investigation 
Operable Unit 3, Study Areas 8 and 9 

Naval Training Center Orlando 
Orlando. Florida 

Parameter 

Adherence Factor 

Absorption Fraction 

Symbol 

AF 

ABS, 

Adult Value 

0.2 

Chemical-specific 

Units 

mg/cm2-event 

unitless 

Source 

131 

[4] 

References: 

[II 
PI 

Florida Soil Cleanup Goal Variable. FDEP, 1995. 
USEPA, 1991. Human Health Evaluation Manual, Supplemental Guidance: “Standard Default Exposure Parame- 
ters”. 

131 USEPA, 1992. Region 6 Memorandum: Central Tendency and RME Exposure Pat-maters. 
[41 USEPA, 1995. USEPA Region IV Guidance Memorandum; November, 1995. 

17 
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Table E-4-10 
Exposure Parameters for Surface Soil Ingestion and Dermal Contact 

Central Tendency Commercial Worker (Adult) 
I ,.. 

Remedial Investigation 
Operable Unit 3, Study Areas 8 and 9 

Naval Training Center Orlando 
Orlando, Florida 

,NTAKE 
m 

= CS x IRdx Fl x CFx EFx ED 

BWxATx365 days/year 

lNTAKE = CA x I&x ETx EFx ED 

WJ BWxATx356 dayslyear 

DA-, = CSxAFxABS,xCF 

INTA KE- = Wwmt x SA x EFxED 

BWxATx365 days/year 

Parameter 

Concentration in Soil 

Particulate Emission Factor 

Soil Ingestion Rate 

Fraction Ingested 

Conversion Factor 
lnorganics 
Organics 

Exposure Frequency 

Symbol 

cs 

PEF 

R,il 

FI 

CF 
CF 

EF 

Adult Value Units 

Chemical-specific Chemical-specific 

1.24E+09 m3ikg 

50 mglday. 

100% unittess 

1X10” kg/m 
1 x10 + 

250 

kg&g 

days/year 

Source 

111 

PI 

Assumption 

PI 

Exposure Duration ED 9 years PI 

Averaging Time 

Cancer 

Non-cancer 

AT 

70 

9 

years 

years 

PI 
PI 

Surface Area SA 2300 cm’ [3] 

See notes at end of table 

18 



Table E-4-10 (Continued) 
Exposure Parameters for Surface Soil, Ingestion and Dermal Contact 

Central Tendency C&%‘%%ial Worker (Adult) 

Remedial Investigation 
Operable Unit 3, Study Areas 8 and 9 

Naval Training Center Orlando 
Orlando, Florida 

Parameter 

Body Weight 

Concentration in Air 

Adherence Factor 

Absorption Fraction 

References: 

Symbol Adult Value 

BW 70 

CA Chemical-specific 

AF 0.2 

ABS, Chemical-specific 

Units 

kg 

mg/m’ 

mg/cm’-event 

unitless 

Source 

PI 

VI 

[41 

(51 

111 
PI 

[31 
[41 
[51 

Florida Soil Cleanup Goal Variable. FDEP, 1995. 
USEPA, 1991, Human Health Evaluation Manual, Supplemental Guidance: “Standard Default Exposure Parame- 
ters”. 
USEPA, 1992. Dermal Exposure Assessment: Principles and Applications: EPA/600/8-911011B; January, 1992. 
USEPA, 1992. Region 6 Memorandum: Central Tendency and RME Exposure Parameters. 
USEPA, 1995. USEPA Region IV Guidance Memorandum; November, 1995. 

” , ., 



Table E-4-1 1 
Exposure Parameters for Surface Soil Ingestion and Dermal Contact 

Central Tendency Excavation Worker (Adult) 

Remedial Investigation 
Operable Unit 3, Study Areas 8 and 9 

Naval Training Center Orlando 
Orlando, Florida 

INTAKE, = 
CAxlR,xETxEFxED 

BWxATx356 days/year 

DA,, = CSxAFxABS,xCF 

INTA KEmd = 
Wmnt x SA x EFxED 

BWxATx365 daysiyear 

Parameter 

:oncentration in Soil 

‘articulate Emission Factor 

soil Ingestion Rate 

‘raction Ingested 

Zonversion Factor 
lnorganics 
Organics 

Exposure Frequency 

Exposure Duration 

Exposure Time [II 

Averaging Time 

Cancer 

Non-cancer 

Symbol Adult Value Units I Source 

cs Chemical-specific Chemical-specific 

PEF 1.24E+09 m’lkg VI 

k 110 mglday PI 

FI 100% unitless Assumption 

CF 
CF 

EF 

ED 

ET 

AT 

1x10= Ww 
1x10 -g W/a 

30 days/year 

1 years 

8 hours/day 

70 years 

1 years 

Assumption 

131 

Assumption 

131 

f31 

Surface Area SA 5,000 cm2 

See notes at end of table 
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Table E-4-11 (Continued) 
Exposure Parameters for Surface So,il.,lngestion and Dermal Contact 

Central Tendency Ex&irMibh Worker (Adult) 

Remedial Investigation 
Operable Unit 3, Study Areas 8 and 9 

Naval Training Center Orlando 
Orlando, Florida 

Parameter 

Adherence Factor 

Absorption Fraction 

References: 

Symbol Adult Value Units Source 

AF 0.2 mglcm’event [41 

ABS, Chemical-specific unitless [5] 

111 
PI 
[31 

141 
151 
161 

Florida Soil Cleanup Goal Variable. FDEP, 1995. 
USEPA, 1989. Exposure Factors Handbook: EPA/600/8-891043; May 1989. 
USEPA, 1992. Human Health Evaluation Manual, Supplemental Guidance. “Standard Default Exposure Parame- 
ters.” 
USEPA, 1992. Region 6 Memorandum: Central Tendency and RME Exposure Parameters. 
USEPA, 1995. USEPA Region IV Guidance Memorandum; November, 1995. 
USEPA. 1996. Exposure Factors Handbook, 1996. 

21 



Table Ed-12 
Exposure Parameters for Groundwater In 

Central Tendency Resident (Adult and E 
estion 
hild) 

Remedial Investigation 
Operable Unit 3, Study Areas 8 and 9 

Naval Training Center Orlando 
Orlando, Florida 

lntekem = 
cwx lRwx CFx EFx ED 

BWxATx365 daydyear 

INTAKE, = 
CA,xETx EFx ED 

CFZxATx356 dayslyear 

Parameter Symbol 
Child 
Value 

(Age 1-6) 

Adult Val- 
ue 

Units Source 

Concentration in Groundwater cw Chemical-specific fig/liter 

Water Ingestion Rate 

Conversion Factor 

Exposure Frequency 

CF 

EF 

0.001 0.001 m9ha 

350 350 days/year 

Exposure Duration ED 

Averaging Time AT 

2 7 years PI 

Cancer 70 70 years 

Non-cancer 

Body Weight BW 

2 7 years 

15 70 kg 

References: 
[II USEPA, 1991. Human Health Evaluation Manual, Supplemental Guidance: “Standard Default Exposure Parame- 

ters”. 
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APPENDIX E-5 

DETERMINATION OF BENZO(A)PYRENE EQUIVALENT CONCENTRATIONS 



fi Tabl 
Determination of Benzo(a)pyrene”iquivalent Concentrations 

Remedial Investigation 
Operable Unit 3, Study Areas 8 and 9 

Naval Training Center Orlando 
Orlando, Florida 

TEF 08SOO900 adjusted 08SOO9OOD adjusted 08SOlOOO adjusted 08SOllOO adjusted OESO1200 adjusted 08SO1300 adjusted 

I I 
Polynuclear Aromatic Hydrocarbons (ug/kg) 
Benzo(a)anthracene 1 0.11 783 7.8 
Bento(a)pyrene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Chrysene 
Dibenz(a,h)anthracene 
Indeno(l,2,3cd)pyrene 

1 EOOU 400 
0.1 1705 17 

0.01 1705 1.7 
0.001 85J 0.085 

1 EOOU 400 
0.1 800U 40 

Benzo(alovrene eauivalent concentration 8671 

I I I I 
820U 411 14OJ 14) 1203 121 4sou 22.51 360U 
820U 410 420U 210 1505 150 
820U 41 420U 21 340J 34 
820U 4.1 420U 2.1 330J 3.3 
820U 0.41 1lOJ 0.11 230J 0.23 
820U 410 420UJ 210 4oou 200 
820U 41 420U 21 12OJ 12 

45OU 225 
450u 22.5 
45ou 2.25 
450u 0.225 
45ou 225 
45ou 22.5 

360U 180 
360U 18 
360U 1.8 
360U 0.18 

~ 360U 180 * 
360U 18 

I I I I 

9481 4781 4121 5201 4161 

TEF = Toxicity Equivalency Factor 



Table E-5.1 
Determination of Benzo(a)pyrene Equivalent Concentrations 

Remedial Investigation 
Operable Unit 3, Study Areas 8 and 9 

Naval Training Center Orlando 
Orlando, Florida 

I 
TEF OESOI 400 adjusted 08SO1500 adjusted 08SO1600 adjusted 08SO1700 adjusted 08SOl800 adjusted 08SOlg~ adjusted 

Polynuclear Aromatic Hydrocarbons 

Benzo(a)anthracene 0.1 380U 19 31J 3.1 12OJ 12 410u 20.5 420U 21 370u 18.5 Benzo(a)pyrene 1 380U 190 41J 41 . 1705 170 410u 205 420U 210 370u 185 
Benzo(b)fluoranthene 0.1 380U 19 75J 7.5 3305 33 410u 20.5 420U 21 370u 18.5 
Benzo(k)fluoranthene 0.01 380U 1.9 74J 0.74 3395 3.3 410u 2.05 420U 2.1 370u 1.85 
Chrysene 0.001 380U 0.1,9 54J 0.054 250J 0.25 410u 0.205 420U 0.21 370u 0.185 
Dibenz(a,h)anthracene 1 380U 190 430u 215 390u 195 410u 205 420U 210 370u 185 , 
Indeno(l,2,3cd)pyrene 01 380U 19 430u 21.5 15OJ 15 410u 20.5 420U 21 370u 18.5 

Benzo(a)pyrene equivalent concentra 439 289 429 474 485 428 

TEF = Toxicity Equivalency Factor 

iLcm J 



1Benzo(b)fkroranthene 

I 

Benzo(k)fluoranthene 
Chrysene 

I 

Dibenz(a,h)anthracene 
Indeno(l.2,3-cd)pyrene 

TEF 08502000 adjusted 08SO2100 adjusted 08802200 adjusted 08SO2300 adjusted 08302400 adjusted 08SO2500 adjusted 

carbons 
0.1 340u 17 400u 20 390u 19.5 380U 19 380U 19 370u 18.5 

1 340u 170 400U 200 390u 195 38bU 190 380U 190 370u 185 
0.1 340u 17 400U 20 45J 4.5 380U 19 380U 19 370u 18.5 

0.01 340u 1.7 400u 2 175 0.17 380U 1.9 38OU 1.9 370u 1.85 
0.001 340u 0.17 400U 0.2 390u 0.195 380U 019 380U 0.19 370u 0.185 

1 340u 170 400u 200 390u 195 380U 190 380U 190 37OU 185 
0.1 340u 17 4oou 20 390u 19.5 380U 19 380U 19 370u 18.5 

I 
Benzo(a)pyrene equivalent concentra 393 482 434 439 439 428 

Determination of Benzo(a)pyrene%quivalent Concentrations 

Remedial Investigation 
Operable Unit 3, Study Areas 8 and 9 

Naval Training Center Orlando 
Orlando, Florida 

TEF = Toxicity Equivalency Factor 



Table E-5.1 
Determination of Benzo(a)pyrene Equivalent Concentrations 

Remedial Investigation 
Operable Unit 3, Study Areas 8 and 9 

Naval Training Center Orlando 
Orlando, Florida 

TEF 08SO2600 adjusted 08SO2700 adjusted 08802800 adjusted 08S028OOD adjusted 08802900 adjusted 08SO3000 adjusted 

Polynuclear Aromatic Hydrocarbons 
Bento(a)anthracene 0.1 395 3.9 IlOJ 11 97J 9.7 120J 12 4oou 20 370u 18.5 
Benzo(a)pyrene 1 405 40 14OJ 140 IIOJ 110 12OJ 120 4oou 200 370u 185 
Benzo(b)fluoranthene 0.1 92J 9.2 230J 23 18OJ 18 250J 25 4oou 20 370u 18.5 
Benzo(k)fluoranthene 0.01 92J 0.92 2305 2.3 54J 054 250J 2.5 4OOU 2 370u 1.85 
Chrysene 0.001 50J 0.05 14OJ 0.14 1205 0.12 130J 0.13 4oou 0.2 370u 0.185 
Dlbenz(a,h)anthracene 1 360U 180 450u 225 4oou 200 495 49 4oou 200 370u 185 
Indeno(l,2,3-cd)pyrene 0.1 360U 18 87J 8.7 61J 61 1305 13 4oou 20 370u 18.5 

Benzo(a)pyrene equivalent concentra 252 410 344 222 462 428 

TEF=’ ‘;ity Equivalency Factor 
1% 

AA ‘. , 



Ta 
Determination of Benzo(a)pyre,. quivalent Concentrations 

Remedial Investigation 
Operable Unit 3, Study Areas 8 and 9 

Naval Training Center Orlando 
Orlando, Florida 

TEF 08SO3100 adjusted 08803200 adjusted 08803300 adjusted 08SO3400 adjusted 08SO3500 adjusted 08503600 adjusted 

Polynuclear Aromatic Hydrocarbons 
Benzo(a)anthracene 0.1 35ou 17.5 350u 17.5 43ou 21.5 1 IOOU 55 470u 23.5 42J 4.2 
Benzo(a)pyrene 1 350u 175 350u 175 430u 215 11OOu 550 470u. 235 370u 185 
Benzo(b)fluoranthene 0.1 35ou 17.5 350u 17.5 430u 21.5 lloou 55 55J 5.5 435 4.3 
Benzo(k)fluoranthene 0.01 350u 1.75 350u 1.75 430u 2.15 IlOOU 5.5 470u 2.3 370u 1.85 
Chrysene 0.001 350u 0.175 350u 0175 430u 0.215 1 IOOU 0.55 470u 0.235 41J 0041 
Dibenz(a.h)anthracene 1 .35Ou 175 350u 175 430u 215 11oou 550 470u 235 370u 185 

’ Indeno(l.2,3-cd)pyrene 0.1 350u 17.5 350u 17.5 430u 21.5 11oou 55 470u 23.5 370u 18.5 

Benzo(a)pyrene equivalent concentra 404 404 497 1271 525 399 

TEF = Toxicity Equivalency Factor 



Table E-5.1 
Determination of Benzo(a)pyrene Equivalent Concentrations 

Remedial Investigation 
Operable Unit 3, Study Areas 8 and 9 

Naval Training Center Orlando 
Orlando, Florida 

TEF 08803700 adjusted 08503800 adjusted 08S038OOD adjusted 08SO3900 adjusted 08SO4000 adjusted 08SO4100 adjusted 

Polynuclear Aromatic Hydrocarbons 
Benzo(a)anthracene 0.1 420U 21 350J 35 3605 36 400U 20 390u 19.5 370u 18.5 
Benzo(a)pyrene 1 420U 210 430 430 3705 370 4oou 200 390u 195 370u 185 
Benzo(b)fluoranthene 0.1 420U 21 580 58 520 52 4oou 20 39rJu 19.5 37ou 18.5 
Benzo(k)fluoranthene 0.01 420U 2.1 230J 2.3 210J 2.1 4oou 2 39rlu 1.95 370u 1.85 
Chrysene 0.001 420U 021 420 0.42 3905 0.39 4oou 0.2 39rH.J 0.195 370u 0.185 
Dibenz(a,h)anthracene 1 420U 210 70J 70 59J 59 400u 200 390u 195 370u 185 
Indeno(l,2,3cd)pyrene 0.1 420U 21 270J 27 240J 24 4oou 20 390u 19.5 370u 16.5 

Benzo(a)pyrene equivalent concentra 485 823 543 462 451 428 

TEF = Twrcity Equivalency Factor 



Ta 
Determinatioi of Benzo(a)pyren quivalent Concentrations 

Remedial Investigation 
Operable Unit 3. Study Areas 8 and 9 

Naval Training Center Orlando 
Orlando, Florida 

TEF 08804200 adjusted 08SO4300 adjusted 08SO4400 adjusted 08SO4500 adjusted 08304600 adjusted 08804700 adjusted 

Polynuclear Aromatic Hydrocarbons 
Benzo(a)anthracene 0.1 350u 17.5 330J 33 510u 25.5 470u 23.5 400U 20 1500u 75 
Benzo(a)pyrene 1 350u 175 310J 310 510u 255 470u 235 400U 200 1500u 750 
Benzo(b)fluoranthene 0.1 350u 17.5 440 44 69J 69 470u 23.5 400U 20 1500u 75 
Benzo(k)fluoranthene 0.01 350u 1.75 170J 1.7 510u 2.5 470u 2.3 4oou 2 1500u 7.5 
Chrysene 0.001 350u 0.175 330J 0.33 595 0.059 470u 0.235 400U 0.2 1500u 0.75 
Dibenz(a,h)anthracene 1 350u 175 50J 50 51ou 255 470u 235 400U 200 15OOu 750 
Indeno(l,2,3-cd)pyrene 0.1 350u 17.5 200J 20 510u 25.5 470u 23.5 400U 20 1500u 75 

Benzo(a)pyrene equivalenl concentra 404 459 571 543 462 1733 

TEF = Toxicity Equivalency Factor 



Table E-5.1 
Determination of Benzo(a)pyrene Equivalent Concentrations 

Remedial Investigation 
Operable Unit 3, Study Areas 8 and 9 

Naval Training Center Orlando 
Orlando. Florida 

TEF 08804800 adjusted 08SO4900 adjusted 08SO5000 adjusted 08SOSlOO adjusted 08SOSlOOD adjusted 08SO52CNl adjusted 

Polynuclear Aromatic Hydrocarbons 
Benzo(a)anthracene 0.1 63J 6.3 375 3.7 430u 21.5 420U 21 400U 20 765 7.6 
Benzo(a)pyrene 1 73J 73 365 36 430u 215 420U 210 4oou 200 61J 61 
Benzo(b)fluoranthene 0.1 18OJ 18 88J 8.6 430u 21.5 420U 21 400u 20 1205 12 
Benzo(k)fluoranthene 0.01 19OJ 19 89J 0.89 430u 2.15 420U 2.1 4oou 2 11OJ 1.1 
Chrysene 0.001 IOOJ 0.1 45J 0.045 430u 0.215 420U 0.21 400u 0.2 56J 0.056 
Dibenz(a.h)anthracene 1 440U 220 430u 215 430u 215 420U 210 4oou 200 4oou 200 , 
Indeno(l,2.3-cd)pyrene 0.1 58J 5.8 430u 21.5 430u 21.5 420U 21 4oou 20 385 3.8 

Benzo(a)pyrene equivalent concentra 325 286 497 485 462 286 

TEF = Toxicity Equivalency Factor 
\ 

i A 7) ‘t 



Determination of Benzo(a) uivalent Concentrations 

Remedial Investigation 
Operable Unit 3, Study Areas 8 and 9 

Naval Training Center Orlando 
Orlando, Florida 

, 
TEF 08305301 adjusted 08305401 adjusted 08805501 adjusted 08805601 adjusted 08505701 adjusted 08805801 adjusted 

Polynuclear Aromatic Hydrocarbons 
Benzo(a)anthracene 0.1 3205 
Benzo(a)pyrene 1 270J 
Benzo(b)fluoranthene 0.1 320J 
Benzo(k)fluoranthene 0.01 2805 
Chrysene 0.001 310J 
Dibenz(a,h)anthracene 1 85J 
Indeno(l,2,3-cd)pyrene 0.1 16OJ 

32 390u 19.5 48J 4.8 820U 41 1300 130 1400u 70 
270 50J 50 470u 235 620U 410 1100 1100 1400u 700 

32 825 8.2 72J 7.2 820U 41 37005 370 1400u 70 
2.8 1105 1.1 93J 0.93 820U 4.1 3700J 37 1400u 7.0 

0.31 435 0.043 470u 0.235 820U 0.41 1900 1.9 1400u 0.7 
85 390u 195 470u 235 820U 410 280J 280 1400u 700 , 
16 390u 19.5 470u 23.5 820U 41 4605 46 1400u 70 

Benzo(a)pyrene equivalent concentra 438 293 507 948 1965 1618 

TEF = Toxicity Equivalency Factor 



Table E-5.1 
Determination of Benzo(a)pyrene Equivalent Concentrations 

Remedial Investigation 
Operable Unit 3, Study Areas 8 and 9 

Naval Training Center Orlando 
Orlando, Florida 

v 
TEF 08SO5901 adjusted 08506001 adjusted 08SO6101 adjusted 08506201 adjusted 08806301 adjusted O&W6301 D adjusted 

Polynuclear Aromatic Hydrocarbons 
Benzo(a)anthracene 0.1 100ou 50 440U 22 370u 18.5 360U 18 380U 19 380U 19 
Benzo(a)pyrene 1 1 ooou 500 440U 220 370u 185 36dU 180 380U 190 380U 190 
Benro(b)fluoranthene 0.1 81J 8.1 440U 22 370u 18.5 360U 18 380U 19 380U 19 
Benzo(k)fluoranthene 0.01 IIOJ 1.1 440U 2.2 370u 1.85 360U 1.8 380U 1.9 380U 1.9 
Chrysene 0.001 IOOOU 0.5 44OU 0.22 370u 0.185 360U 0.18 380U 0.19 380U 0.19 
Dibenz(a,h)anthracene 1 IOOOU 500 44OU 220 370u 185 360U 180 360U 190 380U 190 ( 
Indeno(l,2,3-cd)pyrene 01 1OOou 50 440U 22 370u 18.5 360U 18 380U 19 38OU 19 

Benzo(a)pyrene equivalent concentra 1110 508 428 416 439 439 

TEF = Tnvrcity Equivalency Factor 

iA 



APPENDIX E-6 

RISK CALCULATING SPREADSHEETS 



TABLE Ed.1 

DIRECT CONTACI‘ WITH AND INCIDENTAL INGESTION OF SURFACE SOIL 
cuRRENTANDFuTuRE LAND USE - ADULT TRESPASSER - RECREATIONAL USER 
NTC ORLANDO 
OPERABLE UNIT 3 
STUDYAIUA8 

EXPOSURE PARAMETERS 

, 
PARAMETER 

CONCENTRATION SOIL 
INGESTION RATE 
FRACTION INGJ?.STED 
ADHERENCE FACTOR 
ABSORPMON FRACTION 

SURFACE AREA EXPOSED 
DOSE ABSORBED PER EVENT 

CONVERSION FACTOR 

BODY WEIGHT 

EXPOSURE FREQUENCY 
EXPOSURE DURATION 
AVERAGING TIME 

CANCER 

- SYMBOL 

cs 
IR 
FI 

AF 

ABS,, 

SA 

VALUE 

chemical-specific 

100 

100% 

DACvLn 

CF 

CF 

BW 

EF 

ED 

chemical specific 

5,750 

chemical specific 

I .OOEO6 

I .OOE-O9 

70 

45 

20 

UNITS SOURCE 

hemical-specific 

mglday USEPA, 1991 

unitless Assumption 

mg/cm*-event USEPA. 1992 

witless USEPA, 1995 

cm’ USEPA, 1992 
rug/cm*-event USEPA, ,992 

k&w inorganics 

kg& organic5 

kg USEPA, 1991 

days/year [I] Assumption 

YCUS USEPA, 1991 

NONCANCER 
AT 

AT 

70 years USEPA, 1991 

20 Y=- Assumption 

[I] units for exposure frequency are events/year Ill the CalC flon ot tbe dermally absorbed dose 

USEPA, 1991. Human Health Evaluation Manual, Supplemental Guidance: “Standard Default Exposure 

Factors”; OSWER Directive 9285.603. 

USEPA, 1992. Dermal Exposure Assessment: Principles and Applications; EPA/600/8-91/011B; 1192. 

USEPA. 1995. Supplemental Guidance to RAGS : Region IV, Human Health Risk Assessment Bulletin No. 3 

SSa-lNGf 
2/12/99 

EQUATIONS 

:ANCER RISK = INTAKE (mg/kg-day) x CANCER SLOPE FACTOR (mg/kg-day)“ 

IAZARD QUOTIENT = INTAKE (mg/kg-day) / REFERENCE DOSE (mg/kg-day) 

~AKhmm, = CS x Ill x FI x CF x EF x ED 

BW x AT x 365 daystyr 

~AKJ~RMAL = DAevent x SA x EF x ED 

BW x AT x 365 dayslyr 

Where: 
oAc,ad= CS x AF x ABS,, x CF 

Note: For noncarcinogenic effects: AT = ED 



TABLE JM.1 

DIRECT CONTACT WJTJI AND INCIDENTAL INGESTION OF SURFACE SOIL 
CURJWNTAND~ LAND USE - ADULT TRESPASSER - RECREATIONAL USER 
NTC ORLANLUJ 
OPERABLE UNIT 3 
STUDY AREAS 

CARCINOGENIC EFFECTS 

COMPOUND 

Benzo(a)pyrene Equivalents 
Aldrin 
Aroclor-1260 
alpha-Chlordzme 
gamma-Chlordnne 
4,4’-DDD 
4,4’-DDE 
4,4’-DDT 
Dieldrin 
Jkptachlor 
Heptachlor epoxide 
Arsenic 
Beryllium 

l/O I 

596 jug/kg 

1 (mgkwW 

I 3.OE-08 

INORGANIC SOIL UNITS INTAKE ORAL CANCER DEWAL INTAKE DERMAL CANCER TOTAL 

OR ORGANIC CONCENTRATION INGESTION CSF RISK ABS Ill DERhIAL CSF [Zl RISK CANCER 
(mglkg-day).’ INGESTION bw!kg-daY) fmsM-&). DERMAL RISK 

- 
0 7.3 2.28-07 0.01 1.7E-08 8 1.4E-07 3.68-07 

0 2.3 uglkg 1.2E-10 17 2.OE-09 0.01 6.7E-11 34 2.38-09 4.28-09 

0 55 uglkg 2.8E-09 2 5.5809 0.01 1.6E-09 2.2 3.58-09 9.OE-09 

0 91 uglkg 4.68-09 0.35 1.6E-09 0.01 2.6E-09 0.44 1.2E-09 2.88-09 

0 71 uglkg 3.68-09 0.35 1.3E-09 0.01 2.1E-09 0.44 9.OE-10 2.28-09 

0 I5 ug/kg 7.58-13 0.24 1.8E-13 0.01 4.3E-13 0.3 1.3E-13 3.1E-13 

0 100 ug/kg 5.OE-12 0.34 1.7E-12 0.01 2.9E-12 0.43 1.2E-12 3.OE-12 

0 70 ug/kg 3.58-09 0.34 1.2E-09 0.01 2.OE-09 0.43 8.7E-10 2.1E-09 

0 7.7 ugtkg 3.9E10 16 6.28-09 0.01 2.2E-10 32 7.lE-09 1.3E-08 
0 3.6 &kg 1.8E-10 4.5 8.2E-10 0.01 1 .OE-10 9.2 9.6E-10 I .8E-09 

0 3.7 ug/kg 1.9E-10 9.1 1.7E-09 0.01 l.lE-10 19 2.OE-09 3.78-09 

I 25.3 mg/kg 1.3E-66 1.5 1.9E-06 0.001 7.3E-08 1.5 l.lE-07 2.OE-06 

I 0.12 mg/kg 6.OE-09 4.3 2.6E-08 0.001 3.5E-10 430 1.5E-07 1 BE-07 

I NI 0.001 5.2E-W NJ 

2E06 4E-07 3E-06 
J 179 (mg/kg I 9.OE-06 1 

SUMMARYCANCERRISK 

I 

I i 
[ 11 USEPA Region IV guidance specifies absorption factors of 1% for organics and 0.1% for inorganics (November 1995). 
[2] Calculated from oral CSFs. 

SS8-INGf 
2112199 



TABLE E-6.1 

DIRECT CONTACT WITH AND INCIDENTAL INGESTION OF SURFACE SO& 
CURRENT AND FUTURE LAND USE - ADULT TRESPASSER - RECREATIONAL USER 
NTC ORLANDO 
OPERABLE UNIT 3 
STUDY AREA 8 

NONCARCINOGENIC EFFECTS 

COMPOUND 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Benzo(k)fluoranthene 

Chrysene 

Dibenz(a,h)anthracene 

Indeno(l,2,3cdfpyrene 
AIdrin 
Aroclor-1260 
aIpha-Chlordane 
gamma-ChIordane 
4,4’-DDD 
4,4’-DDE 
4,4’-DDT 
Dieldrin 
Heptachlor 
HeptachIor epoxide 
MCPA 
MCPP 
AIuminlml 
Antimony 
Barium 
Arsenic 
Beryllium 
Cadmium 
Chromium 
Copper 
Ir0tl 

Lead 
Manganese 
Silver 

INORGANIC OR 
ORGANK 

II0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

290 ug/kg 

290 uglkg 

310 ug/kg 

310 @kg 

300 uglkg 

260 uglkg 

260 uglkg 

2.3 ug/kg 
55 q/kg 
91 uglkg 
71 uglkg 
15 ug/kg 

100 uglkg 
70 uglkg 

7.7 uglkg 
3.6 uglkg 
3.7 uglkg 

14000 ug/kg 
34otM ugkg 

2520 mglkg 
1.2 mg/kg 

27.1 mglkg 
25.3 mg/kg 
0.12 mg/kg 

3 wk 
30 mgikg 

24.3 mg/kg 
1850 mglkg 
179 mg/kg 

94.6 mglkg 
20.3 mg/kg 

SUMMAl 
[l] USEPA Region IV guidance specifies absorption factors of 1% for organics and 0.1% for inorganics t 

lm #- , ,......I L^_ ___I 

I 

LL] LalculaLw LLVI~B “~1 REs. 
[3] Value for DDT used as a surrogate. 

INTAKE 
MGESTION 
h@wW I 

5.lE-08 

5.1E-08 

5.58-08 

5SE-08 

5.38-08 

4.68-08 

4.68-08 

4.1E-10 
9.78-09 
1.6E-08 
1.3E-08 
X68-09 
1.8E-08 
1.2E-08 
1.4E-09 
6.3E-10 
6.5E-10 
2.58-06 
6.OE-06 
4.4E-04 
2.1E-07 
4.8E-06 
4.58-06 
2.1E-08 
5.3E-07 
5.38-06 
4.3E-06 
3.3E-04 
3.2805 
1.7E-05 
3.6E-06 
9.9E-07 

HAZARD INDEX 
vember 1995). 

ORAL 
RID 

tmakday) 
Nl 

NI 

NI 

NI 
NI 

NI 

NI 
o.oooo3 
o.oooo2 

o.ooo5 
o.ooo5 

0.0005 [3 
o.ooo5 [3 

o.ooo5 
o.oooo5 

o.ooo5 
o.ooao13 

o.ooo5 
0.801 

1 
0.0004 

0.07 
o.ow3 

0.002 
0.801 
0.005 

NC 
0.3 
ND 

0.047 
0.005 
0.007 

HAZARD 

QUOTIENT 
INGESTION 

1.4E-Oi 
4.8E-01 
3.2E-O: 
2.5E-02 
5.3Ea 
3.5E-05 
2.58-05 
2.7&05 
1.3Ea 
5.OE-05 
4.9E-03 
6.OE-03 
4.48-04 
5.3E-04 
6.8E-05 
1.5E-02 
l.lE-05 
5.3E-04 
l.lE-03 

l.lE-03 

3.58-04 
7.2E-04 
1.4E-04 

0.0: 

DERMAL 
ABS [II 

- 
0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 

0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
O.cQl 
0.001 
0.001 
0.001 
0.001 

- 

INTAKE DERMAL 
DERMAL M-D 121 

OwllwW 0wlkg-W 
2.9E-08 m 
2.9E-08 N1 
3.lE-08 m 
3.lE-08 Nl 
3.OE-08 m 

2.6E-08 m 
2.6E-08 m 
2.3E-10 o.oooo15 
5.68-09 0.000018 
9.28-09 0.0004 
7.28-09 0.0004 
1.5E-W o.ooo4 [3 
1 .OE-O8 o.olM4 [3 
7.1 E-W 0.0004 
7.8E-10 o.oooa25 
3.6E-10 0.00025 
3.7E-10 O.OOOOO64 
1.4E-06 0.00025 
3.48-06 o.ooo5 
2.6E-05 0.2 
1.2E-08 0.80004 
2.78-07 0.0049 
2.6E-07 0.00029 
1.2E-09 0.00002 
3.OE-08 o.ooo2 
3.OE-W o.ooo55 
2.5E-07 NC 
1.9E-05 0.006 
1.8E-06 ND 
9.68-07 0.0019 
2.lE-07 0.0011 
5.78-08 0.00021 

HAZARD TOTAL 
QUOTIENT HAZARD 
DERMAL QUOTIENT 

1.6E-01 2.9B05 
3.lE-01 7.98-04 
2.3E-O! 5.5E-OS 
1.8E-0: 4.38-05 
3.8E-Ot 9.1E-06 
2.5E-0: 6.1 E-05 
1.8E-0: -‘4.2E-O5 
3.1E-0: .5.8E-05 
1.5E-Ot 2.78-06 
5.9E-0: l.lE-04 
5.7E-O: l.lE-02 
6.9E-O: 1.3E-W 
1.3E-04 5.78-04 
3.OE-04 8.38-M 
5.6E-05 1.2E-04 
8.88-M 1.6E-02 
6.1 E-05 7.lE-05 
1.5E-04 6.8E-04 
5.58-04 1.6E-03 

3.1E-03 4.28-03 

5.OE-04 8.68-04 
1.9E-04 9.OE-04 
2.78-W 4.1E-04 

0.0; 0.05 

SS8-1NGf 
2112199 



TABLE JI-6.2 

INHALATION OF PARTICULATES - SURFACE SOIL 
CURRENTANDFVTURE LAND USE - ADULT TRESPASSER I RECREATIONAL USER 
NTC ORLANDO 
OPERABLE UNIT 3 
sTuDYAREA 

EXPOSURE PARAMETERS EQUATIONS 

SOIL CONCENTRATION 
PART. EMISSION FACTOR 
CONCENTRATION AIR 
INHALATION RATE 
BODY WEIGHT 
EXPOSURE TIME 
EXPOSURE FREQUENCY 
EXPOSURF, DURATION 
CONVERSION FACTOR 
AVERAGING TIME 

CANCER 

PARAMETER SYikiBOL VALUE 
I 

C chemical-specific 

PEF 1.248+0!? 
CA chemical-specific 
IR 0.833 

BW 70 
ET 4 
EF 45 
ED 20 
CF 0.001 

NONCANCER I 
[l] PEF has been derived in the PEF Appendix to this report 

AT 70 
AT 20 - 

UNITS 
chemical- 
specific 

m’lkg 
mglm’ 

mYhour 

kg 
hours/day 

days/year 

years 
dug 

pUS 
years 

SOURCE 

default [I] 

USEPA, 199s 

USEPA, 1991 

Assumption 

Assumption 

Assumption 

organics only 

USEPA, 1991 

USEPA. 1991 

USEPA. 1991. Human Health Evaluation Manual, Supplemental Guidance: “Standard Default Exposure 
Factors”; OSWER Directive 9285.6-03. 
USEPA, 1995. Supplemental Guidance to RAGS : Region IV, Human Health Risk Assessment Bulletin No. 3. 

CANCER RISK = INTAKE (mglkgday) x INHALATION CANCER SLOPE FACTOR (mglkg-day).’ 

HAZARD QUOTIENT = INTAKE (mg/kgday) 1 INHALATION REFERENCE DOSE (mg/kgday) 

INTAKE = m 

BW x AT x 365 days&r. 

Where: 
CA= CxCFx(UPEF) 

Note: For noncatinogenk effects, AT = ED 

SS8-INHf 

2/12/99 
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TABLE EX.2 

INHALATION OF PARTICULATES - SURFACE SOIL 
CURRENT AND FUTURJ? LAND USE - ADULT TRESPASSER / RECREATIONAL USER. 
NTC ORLANDO 
OPERABLE UNIT 3 
STUDY AREA 8 

CARCINOGENIC EFFECTS 

COMPOUND 

Benzo(a)pyrene Equivalents 

Aldrin 

Aroclor-1260 

alpha-Chlordane 

gamma-Chlordane 

4,4’-DDT 

Meldrin 

Heptachlor 

Heptachlor epoxide 

Arsenic 

Beryllium 

Cadmium 

Lead 

INORGANIC OR 
ORGANIC 

1/O 

0 

0 

0 

0 

0 

0 

0 

0 

0 

I 

I 

I 

I 

5% uglkg 
2.3 @kg 
55 uglkg 
91 ug/kg 
71 ug/kg 
70 ug/kg 

7.7 uglkg 
3.6 ug/kg 
3.7 q/kg 

25.3 mg/kg 
0.12 mglkg 

3 mg/kg 
179 m&p: 

AIR INTAKE 
CONCENTRATION bwkday) 

bkW) 

4.81E-10 
1.85E-12 
4.44E-11 
7.34E-11 
5.73E-11 
5.65E-11 
6.21E-12 
2.9OE-12 
2.98E-12 
2.04E-08 
9.68E-11 
2.42E-09 
1.44E-07 

8.1E-13 
3.1E-15 
7.4E-14 
1.2E-13 
9.6E-14 
9.5E-14 
l.OE-14 
4.9E-15 
5.OE-15 
3.4E-11 
1.6E-13 
4.1E-12 
2.4E-10 

I 
INHALATION 

CSF 4 wkday~’ 

3.1 

17 

2 

0.35 

0.35 

0.34 

16 

4.5 

9.1 

15 

8.4 

6.3 

M 
I--- SUMMARY CANCER RISK 

CANCER 
RISK 

2.53-12 
5.3B14 
lSE-13 
4.33-14 
3.43-14 
3.23-14 
1.7E-13 
2.23-14 
4.63-14 
5.1ElO 
1.4B12 
2.6E-11 

5E-10 



TABLE E-6.2 

INHALATION OF PARTICULATES - SURFACE SOIL 
CURRENT AND FUTURJX LAND USE - ADULT TRESPASSER / RECREATIONAL USER 
NTC ORLANDO 
OPERABLE UNlT 3 
STUDY AREA 8 

NONCARClNOGENlC EFFECTS 

Benzo(a)aatb~~cene 
Benm(a)pyrem 
Bem@)tluoranthene 
BenzotlWmmthene 
Chry Wte 
Dibenz(a,b)antluaeene 
lndeno(l,2,3-cd)pyrene 
Aldrin 
Aroclor-1260 
alpha-Cblordane 
gamma-Chlordane 
4,4’-DDD 
4,4’-DDE 
4,4’-DDT 
Dieldrin 
Heptacblor 
Heptachlor epoxide 
MCPA 
MCPP 
Aluminum 
Allnmony 
Arsenic 
BariUm 
B@iWn 
CadUdUIll 
C~UdlUll 

COPW 
Iron 
Lead 

Manganese 
Sthr 
VDnadiUlU 

INORGANIC OR 
ORCANW 

110 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
I 
0 
0 
0 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 

I 
I 
I 

..NCK&di~ UNITS 

290 uglkg 
290 uglkg 
310 uglkg 
310 ug/kg 
300 uglkg 
260 uglkg 
260 y/kg 
2.3 uglkg 
ss uglkg 
91 ug/kg 
71 uglkg 
IS @kg 

100 q/kg 
70 ug/kg 

7.7 ugikg 
3.6 mglkg 
3.7 ug/kg 

14000 uglkg 
MIMI uglkg 
2520 mglkg 

1.2 mglkg 
70 mg/kg 

27.1 mgikg 
0.12 mg/kg 

3 mg/kg 
XI mglkg 

~4.3 mglkg 
1850 mglkg 
179 mglkg 

94.6 mglkg 
20.3 mg/kg 
5.6 mg/kg 

[I] RfD for DDT used as a surro@e. 
(ND = n0 data available. 

AIR 
CONCENTRATION 

(mglm’) 

2.34E-10 
2.34E-10 
2SOE-10 
2.5OE-10 
2.42E-10 
2. IOE-10 
2. IOE-10 
1.85E-12 
4.44E-11 
7.34E-11 
5.73E-11 
1.21E-11 
8.06E-11 
5.65E-11 
6.2lE-12 
2.9OE-09 
2.98E-12 
I. 13E-08 
2.74E-08 
2.03E-06 
9.68E-10 
5.65E-08 
2.19E-08 
9.68E-11 
2.42E-09 
2.428-08 
1.96E-08 
1.49E-06 
1.44E-07 
7.63E-08 
1.64E-08 
4.52E-09 

-JMMARY HAZ. 

INTAKE 
bwWW 

- 
1.4E-12 
1.4E-12 
ISE-12 
1.5E-12 
1.4E-12 
1.2E-12 
1.2E-12 
l.lE-14 
2.6E-13 
4.3E-13 
3.4E-13 
7. IE-14 
4.7E-13 
3.3E-13 
3.6E-14 
1.7E-11 
1.8E-14 
6.6E-11 
1.6E-10 
1.2E-08 
5.7E-12 
3.3E-10 
1.3E-10 
5.7E-13 
1.4E-11 
1.4E-IO 
1.2E-10 
8.8E-09 
8SE-10 
4SE-10 
9.6E-11 

INIIALATION 
RID 

h@wW 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

0.000015 
0.000018 
0.0004 
0.0004 

o.ooo4 [I] 
o:ooo4 [l] 

O.OOU4 
O.WOO25 
0.00025 

O.OOOOO64 
o.ooo25 
0.0005 

0.2 
0.00004 
o.ooo29 
0.0001 
0.00002 
0.0002 
0.00055 

ND 
0.006 

ND 
0.OOOo14 
0.0011 
o.ooo21 

HAZARD 
QUOTIENT 

7.3ElO 
1.4E08 
l.lEO9 
8.4ElO 
ME-10 
1.2EO9 
8.3ElO 
lSE-09 
6.83-08 
2.73-09 
2.73-07 
3.2EW 
6.OEO8 
1.4EW 
l.lEO6 
1.3EO6 
2.8EOS 
7.1E-08 
2.m07 

lSEO6 

3.23-05 
8.7JGOS 
1.3E07 - 

4E05 

SS8JNHf 
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TABLE M.3 

DIRECT CONTACT WITH AND INCIDENTAL INGESTION OF SURFACE SOlL 
CURRENTANDFUTlJRE LAND USE - ADOLESCENT TRESPASSER / RECREATIONAL USER 
NTC ORLANDO 
OPERABLE UNlT 3 
S’IVDY AREA 8 

EXPOSURE PARAMETERS EQUATlONS 

PARAMETER 

ABSORPTlON KRACTlON 
CONVERSION FACTOR 

SYMBOL 

CONCENTRATION SOIL cs 
INGFSTION RATE IR 
FRACTION INGESTED FI 

ADHERENCE FACTOR AF 

AGESPEClFlC SURFACE AREA SA, 

ABS, 

CF 

CF 

BW 

AGESPEClFlC BODY WEIGHT BW, 

EXPOSURE FREQUENCY EF 

EXPOSUREDURATION ED 

AGE-SPECIFIC EXPOSURE DURATION ED, 

I BODY WRIGHT 

SURFACE AREA SA 

DOSE ABSORBED PER EVENT D&V,.., 

AVERAGING TIME 
CANCER AT 

NONCANCER AT 

[I] Units for exposure frequency are in events/year 1e calculation of the 8 

I”“““, 1989. EXPOSURE F.%z~o~s Handbmk;EPA/&IO/S-89/043; May 1989. 

VALUE 

chemical-specific 

100 

IGQR 

1 

age-specific 

chemical-specific 

1 .ooEcl6 

I SiQE-09 

4s 

age-specific 

4s 

10 

age-specific 

4429 

chemical-specific 

70 

10 

aally absorLxd dose. 

UNITS SOURCE 

chemical-specific 

mglday USEPA, 1991 

unitless Assumption 

mglcm’-event USEPA, I992 

cm’ USEPA, I989 

unitless USEPA, 1995 

kg@! lnorganics 

kg/me Orgaoics 

kg USEPA, 1995 

kit USEPA, 1989 

days/year [l] Assumption 

YEWS USEPA, 1995 

Y-=S Assumption 

cm’ USEPA, I997 

mg/cm*-event Per USEPA, 1992 

pIS USEPA, I991 

years USEPA, 1995 

IJSEPA, 1991. Human He&b Evaluation Manual, Supplemental Guidance: ‘Stiard Default Exposure Factors’: OSWER Directive 92285.663. 

USEPA, 1992. DermaI Exposure Assessment: Principles and Applications; EPA!600/8-91/01lB; January 1992 and Appendix E-7. 
USEPA, 19%. Supplemental Guidance to RAGS: Region 4 Bulletins. Bulletin No 3, November 19%. 

USEPA. 1997. Exposure Factors Handbook;EPh/600/l-95/002Fa: August 1997. 

CANCER RISK = INTAKE (mglkgday) x CANCER SLOPE FACTOR (mg/kgday)-’ 

HAZARD QUOTIENT = INTAKE (mg/kg-day) / REFERENCE DOSE (mg/kg-day) 

~A=~G~oN = CS 

BW x AT x 365 days/yr 

INTAKE.aERMAL = (D&,x EF I AT x 365 days/year) x S&vn, 

Where: 
S&,V.~ = SUM (SA, x EDt I SW,, 
D&d = CSxAFxAB&xCF 

Note: For noncarcinogenic effects: AT = ED. 

SSB-1NGf 
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TABLE E-6.3 

DIRECT CONTACT WITH AND INCIDENTAL INGESTION OF SURFACE SOIL 
CURRENTANDFUTURE LAND USE - ADOLESCENT TRESPASSER / RECREATIONAL USER 
NTC ORLANDO 
OPERABLE UNIT 3 
STUDY AREA 8 

CARCINOGENIC EFFECTS 

COMPOUND 

Benzo(a)pyrene Fqivalents 
Aldrin 
Aroclor-1260 
alpha-Cblordane 
gamma-cldordane 
4,4’-DDD 
4,4’-DDE 
4,4’-DDT 
Dieldrin 
Hepfachlor 
Hepfachhw epoxidc 
Arsenic 
B&lilUU 
Lead 

INORGANIC OR 
ORGANIC 

110 

0 

0 

0 

0 

0 

0 
0 
0 

0 

0 

0 

I 
I 

5% q/kg 
2.3 q/kg 
5s q/kg 
91 q/kg 
71 uglkg 
15 uglkg 

100 q/kg 
70 uglkg 

7.7 q/kg 
3.6 uglkg 
3.7 ug/kg 

25.3 mglkg 
0.12 mglkg 
179 mglkg 

INTAKE 
INGESTION 
(q/kg-day) 

2.3E-08 
9.OE-11 
2.2E-09 
3.68-09 
2.8E-09 
5.9E-10 
3.9E-09 
2.7E-09 
3.OE-10 
1.4E-10 
1.4E-10 
9.9E-07 
4.7E-09 
7.OE-06 1 

UMMARY CANCER RISK 

ORAL 
CSF 

kw%-daY)” 

7.3 
17 
2 

0.35 
0.35 

0.24 
0.34 

0.34 
16 

4.5 
9.1 
1.5 
4.3 
M 

L 
I- 

CANCER RISK 
lNGESTION 

1.7E-07 
1.5E-09 
4.3E-09 
1.2E-09 
9.7E-10 
1.4E-10 
1.3E-09 
9.3E-10 
4.8E-09 
6.3E-10 
1.3E-09 
1.5E-06 
2.OE-08 

2EO6 

DERMAL 
ABS [II 

0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 

0.001 
0.001 
0.001 

INTAKE 
DERMAL 

(mgikgday) 
4.6E-08 
1.8E-10 
4.3E-09 
7.1E-09 
5.5E-09 
1.2E-09 
7.8E-09 
5.5E-09 
6.OE-10 
2.8E-10 
2.9E-10 
2.OE-07 
9.4E-10 
1.4E-06 

DERMAL 1 CANCER RISK 
DERMAL 

34 

2.2 
0.44 
0.44 
0.3 

0.43 
0.43 

32 
9.2 
19 

1.S 
430 

3.7B-07 
6.1E-09 
9.48-09 
3.1E-09 
2.4E-09 
3SI%lO 
3.4E-09 
2.38-09 
1.9E-08 
2.6E-09 
5.5E-09 
3.OE-07 
4.OE-07 

1 ND1 
I lE-06 

TOTAL 
CANCER 

RISK - 
5.4E-07 
7.68-09 
1.4E-08 
4.4E-09 
3.4E-09 
4.9E-10 
4.78-09 
3.38-09 
2.4E-08 
3.2E-09 
6.88-09 
1.8E-06 
4.28-07 

- 
3E06 

[l] USEPA Region IV guidance specifies absorption factors of 1% for organics and 0.1% for inorganics (November 1995) 
[Z] Calculated from oral CSFs. 
ND = no data. 

SS8-INGP 
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TABLE E-6.3 

DIRECT CONTACT WITH AND INCIDENTAL INGESTION OF SURFACE SOIL 
CURRENTANDF-U-WRE LAND USE - ADOLESCENT TRESPASSER I RECREATIONAL USER 
NTC ORLANDO 
OPERABLE UNIT 3 
STUDY AREA 8 

NONCARCINOGENIC EFFECTS 

COMPOUND 

Bemo(a)mtbmcene : 
Bem(a)pyrene 
BemWluomlhene 
Benm(k)fluomntbene 
ClW)Wlle 
Dihenz(a,h)mthracene 
Indeno(l,2,3-ed)pynne 
Aldrin 
Amclor-1260 
aIpbaCldordane 
gamma-chlordane 
4,4’-DDD 
4,4’-DDE 
4,4’-DDT 
DieIdrin 
ll@dhl~ 

Hepfacldor epox.Ide 
MCPA 
MCPP 
Aluminum 
AIlIhODg 
BarilUU 
Arsenk 
BeryBIum 
C~diIdUUl 
ChIUmiUm 

Copper 
Iron 
Lead 

MmF= 
silver 
V~dilun 

INORGANIC OR 
ORGANIC 

I/O 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

.,,z:,,,I 
290 ug/kg 
290 u&kg 
310 ug/kg 
310 ug/kg 
300 uglkg 
260 q/kg 
260 @kg 
2.3 q/kg 
ss uglkg 
91 uglkg 
71 ug/kg 
IS @kg 

100 uglkg 
70 ug/kg 

7.7 ugikg 
3.6 q/kg 
3.7 uglkg 

14000 ugtkg 
~looo uglkg 
2520 mglkg 

1.2 mg/kg 
27.1 mglkg 
25.3 mglkg 
0.12 mg/kg 

3’ mg/kg 
30 mglkg 

24.3 mg/kg 
1850 mglkg 
179 mglkg 

94.6 mg/kg 
20.3 mglkg 
5.6 mg/kg 

sl 

INTAKE 
INGESTION 
b@kday) 

7.9E-OF 
7.9E-OE 
8.5E-08 
8.5E-08 
8.2E-08 
7.1E-08 
7.1E-08 
6.3E-10 
1.5E-08 
2.58-08 
1.9E-08 
4.1E-09 
2.7E-08 
1.9E-08 
2.1E-09 
9.9E-10 
1 .OE-09 
3.8E-06 
9.3E-06 
6.9E-04 
3.3E-07 
7.4E-06 
6.9E-06 
3.3E-08 
8.2E-07 
8.2E-06 
6.7E-06 
5.1E-04 
4.9E-05 
2.6E-05 
5.6E-06 
1.5E-06 

MARY HAZARD INDElI 
. ̂  . ̂  ̂  -. 

,2,1 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

o.oooo3 2.1E-05 
0.00002 7.5E-04 

0.0005 5.OE-05 
o.ooos 3.9E-05 

ND 
o.ooos 5.5E-05 

o.ooo.5 131 3.8E-05 
o.oooo5 131 4.2E-05 

03005 2.OE-06 
o.oooo13 7.8E-05 

0.0005 7.7E-03 
0.001 9.3E-03 

1 6.9E-04 
0.0004 8.2E-04 

0.07 l.lE-04 
o.ooo3 2.3E-02 
o&l2 1.6E-05 
0.001 8.2E-04 
0.005 1.6E-03 

ND 
0.3 1.7E-03 
ND 

0.047 5.5E-04 
0.005 l.lE-03 
0.007 2.2E-04 

0.01 

DERh4AL 
ABS [II 

0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 

0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 

INTAKE 
DERMAL 

0wk-W 
1.6E-c 
1.6E-07 
1.7E-07 
1.7E-07 
1.6E-07 
1.4E-07 
1.4E-07 
1.3E-09 
3.0E-08 
5.OE-08 
3.9E-08 
8.2E-09 
5.58-08 
3.8E-08 
4.2E-09 
2.OE-09 
2.OE-09 
7.6E-06 
1.9E-05 
1.4E-04 
6.6E-08 
1.5E-06 
1.4E-06 
6.6E-09 
1.6E-07 
1.6E-06 
1.3E-06 
l.OE-04 
9.8E-06 
5.2E-06 
l.lE-06 
3.1E-07 

DERMAL 
I 

HAZARD 
Rm I21 QUOTIENT 

bgkday, DEWAL 
ND] 
ND 
ND 
ND 
ND 
ND 
ND 

o.oooo1s 
0.000018 

0.0004 
0.0004 

ND 
0.0004 

o.ooo4 [3] 
o.oooo2s [3] 

o.oOo25 
0.0000064 

o.OOo2s 
o.ooos 

0.2 
0.00004 
0.0049 

o.OoO29 
o.ooOO2 
0.0002 

o.ooO55 
ND 

0.006 
ND 

o.oo19 
0.0011 

8.4E-0: l.OE-04 
1.7E-O: 2.4E-O? 
1.2E-04 1.7E-04 
9.7E-0 1.4E-04 

1.4E-04 1.9E-04 
9.6E-05 1.3E-CM 
1.7E-04 2.1E-04 
7.9E-06 9.8E-06 
3.28-04 3.9E-04 
3.1E-02 3.88-02 
3.7E-02 4.6E-02 
6.9E-04 1.4E-03 
1.6E-03 2.5E-03 
3.OE-04 4.1E-04 
4.8E-03 2.88-02 
3.38-04 3.4E-04 
8.2E-04 1.6E-03 
3.OE-03 4:6E-03 

1.7EM 1.9E-02 

2.7E-03 
1 .OE-03 

3.3E-03 
2.1E-03 
1.7E-03 - 

0.: 

o.owJ21~ 1.5E-03 
I “. 

TOTAL 
HAZARD 

QUOTIEK - 

IND = no data available. 
[31 Value for DDT wed as a surrogate. 

SSS-INGf 
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TABLE E-6.4 

INHALATION OF PARTICULATES - SURFACE SOIL 
CURRENT AND FUTURE LAND USE - ADOLESCENT TRESPASSER ! RRCREATIONAL USER 
NTC ORLANDO 
OPERABLE UNIT 3 
STUDYAREA 

EXPOSURE PARAMETERS EQUATIONS 

SOIL CONCENTRA’hON 
PART. EMISSION FACTOR 

CONCENTRATION AIR 
INHALATION RATE 

BODY WFXHT 

EXPOSURET~ 
EXPOSURE FREQUENCY 

EXPOSURE DURATION 
CONVERSION FACTOR 

AVERAGING TlME 

CANCER 
NONCANCER 

[I] PEF has been derived in the PEI 

C 

SYMBOL 

~emical-specific 

PEF 

VALUE 

24E+O9 

CA 

I 

chemical-specific 

IR 0.625 

BW 45 

ET 4 

EF 45 

ED 10 
CF 0.001 

AT 70 
10 1 years IusEPA, 1995 

PARAMETER 

specific 

m3/kg default [I] 

UNITS 

mg/m3 
m3/hour USEPA, 1995 

SOURCE 

kg 

I chemical- 1 

USEPA, 1995 
hours/day Assumption 
days/year Assumption 

years USEPA, 1995 
mglug Organics only 

FA ppwdix to this report 

USEPA, 1991. Human Health Evaluation Manual, Supplemental Guidance: “Standard Default Exposure 
Factors”; OSWER Directive 9285.6-03. 

years I USEPA, 1991 

USEPA 1595. Supplemental Guidance to RAGS, Region 4 Bulletins, Bulletin No. 3, November 1995. 

CANCER RISK = INTAKE (mglkg-day) x INHALATION CANCER SLOPE FACTOR (mglkeday).’ 

HAZARD QUOTIENT = INTAKE (mg/kgday) I INHALATION REFERENCE DOSE b&kg-day) 

INTAKE = m 

BW x AT x 365 days&r 

Where.: 

CA = CxCFx(l/PEF) 

Note: For oonen&o&w~k effect% AT = ED 

SSEt-INHf 
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TABLE E-6.4 

INHALATION OF PARTICULATES - SURFACE SOIL 
CURRENT AND FU’lWRE LAND USE - ADOLESCENT TRESPASSER I RECREATIONAL USER 
NTC ORLANDO 
OPERABLE UNIT 3 
STUDY AREA 8 

CARCINOGENIC EFFECTS 

COMPOUND 

Benzo(a)pyrene Equivalents 

Aldrin 

Aroclor-1260 

alpha-Chlordane 

gamma-Chlordane 

4,4’-DDT 

Dieldrin 

Heptachlor 

Heptachlor epoxide 

Arsenic 

Beryllium 

Cadmium 

Lead 

I-.- 

5% uglkg 
2.3 @kg 1.85E-12 
55 q/kg 4.44E-11 
91 uglkg 7.34E-11 
71 q/kg 5.73E-11 
70 uglkg 5.65E-11 

7.7 uglkg 6.21E-12 
3.6 uglkg 2.9OE-12 
3.7 uglkg 2.98E-12 

25.3 mglkg 2.04E-08 
0.12 mg/kg 9.68E-11 

3 mglkg 2.42E-09 
179 mglkg 1 &E-07 

S-Y CANCER RISK 
. . 

INORGANIC OR 
ORGANIC 

I/O 

0 

0 

0 

0 

0 

0 

0 

0 

0 

I 

I 

I 

I 

SOIL 
CONCENTRATION UNITS 

AIR INTAKE 
CONCENTRATION b@g-W 

(m&P) 

4.81E-10 4.7E-13 
1.8E-15 
4.3E-14 
7.2E-14 
5.6E-14 
5.5E-14 
6.1E-15 
2.8E-15 
2.9E-15 
2.OE-11 
9.5E-14 
2.4E-12 
1.4E-10 

INHALATION 
CSF 

hdkday)^-1 

3.1 

17 

2 

0.35 

0.35 

0.34 

16 

4.5 

9.1 

15 

8.4 

6.3 

NC 

CANCER 
.RISK 

lSE-12 
3.1E-14 
8.73-14 
2.53-14 
2.OE-14 
1.9E-14 
9.73-14 
1.3E-14 
2.73-14 
3.OE-10 
S.OE-13 
lSE-11 

3E-10 
IN” = not evaluated. 

SSBINHf 
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TABLE E-6.4 

INHALATION OF PABTICULATES - SURFACE SOIL 
CURRENT AND FUTURE LAND USE - ADOLESCENT TRESPASSER / RECREATIONAL USER 
NTC ORLANDO 
OPERABLE UNIT 3 
STUDY AREA 8 

NONCARCINOGENIC EFFECTS 

COMPouNn 

Benm(a)anthraceoe 

Benm(a)pyrene 

Benm(b)fluoraatheae 

Bem(k)fhmranthene 

Chrysene 

Dibem(a,h)anthmcene 

Indeno(l,2,3-cd)pyreoe 

Aldrtm 

Aroclor-1260 

alpha-cldordme 

gWUldXl0rdane 

4,4’-DDD 

4,4’-DDE 

4,4’-DDT 

Die&in 

Heptachlor 

Heptacldor epoxtde 

MCPA 
MCPP 

Aluminum 

Antimony 

Arsenic 

BtiUm 

B~UilUO 

C~dIOitUU 

ChmUliUm 

Copper 

Jmn 

Lead 

Mm?== 

Silver 

INORGANIC OR 
ORGANIC 

I/O 

0 
0 
0 
0 
0 
0 
0 
0 

0 

0 

0 

0 

0 

0 

0 

I 

0 

0 

0 

I 

I 

I 

I 

I 

I 

I 

I 

I 

1 

I 

I 

I 

DO uglkg 
290 uglkg 
310 ug/kg 
310 ug/kg 
300 uglkg 
cm uglkg 
260 uglkg 
2.3 uglkg 
ss uglkg 
91 uglkg 
71 ug/kg 
15 q/kg 

loo, uglkg 
70: q/kg 

7.7 uglkg 
3.6: mglkg 
3.7 uglkg 

moo uglkg 
moo uglkg 

2520 mg/kg 
1.2 mg/kg 
70 mg/kg 

27.1 mg/kg 
0.12 mg/kg 

3 mglkg 
30 mg/kg 

24.3 mglkg 
1850 mglkg 

179 mglkg 
94.6 mglkg 
20.3 mglkg 

5.6 mglkg 

[l] RfD for DDT used as a surrogate. 

AIR 
CONCENTRATION 

(mglm’) 

2.348-10 
2.34E-10 
2SOE-10 
2SOE-10 
2.42E-10 
2.1OE-10 
2.1OE-10 
l.SSE-12 
4.44E-11 
7.34E-11 
5.738-11 
l.ZlE-11 
8.06E-11 
5.65E-11 
6.21E-12 
2.9OE-09 
2.98E-12 
l.l3E-08 
2.74E-08 
2.03E-06 
9.688-10 
5.658-08 
2.19E-08 
9.68E-11 
2.42E-09 
2.42E-08 
1.96E-08 
1.49E-06 
1.44E-07 
7.63E-08 
1 HE-08 
4.52E-09 

UMMARY HAZ 

INTAKE 
kwlkg-day) 

- 
1.6E-12 
1.6E-12 
1.7E-12 
1.7E-12 
1.7E-12 
1.4E-12 
1.4E-12 
1.3E-14 
3.OE-13 
5.OE-13 
3.9E-13 
8.3814 
5.5E-13 
3.9E-13 
4.3E-14 
2.OE-11 
2.OE-14 
7.7E-11 
1.9E-10 
1.4E-08 
6.6E-12 
3.9E-10 
1.5E-10 
6.6E-13 
1.7E-11 
1.7E-10 
1.3E-10 
l.OE-08 
9.9E-10 
5.2E-10 
l.lE-10 
3.1E-11 

- 
u) INDEJ 

INHALATION 
Rrn 

(mg/kg-tW 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

o.Oooo15 
0.000018 
0.0004 
0.0004 

o.ooo4 (11 
0:ooo4 [ 11 

0.0004 
0.000025 
o.ooo25 

O.OOOOO64 
o.ooo25 
o.oao5 

0.2 
0.00004 
o.ooo29 
O.OcQl 
o.oooo2 
0.0002 
o.ooo55 

ND 
0.006 

ND 
o.OOOo14 
0.0011 
o.oocI21 

HAZARD 
QUOTIENT 

8sElO 
1.7EO8 
1.3E09 
9.8ElO 
2.1ElO 
1.4EO9 
9.7E-10 
1.7E09 
8.OEO8 
3.2EO9 
3.1EW 
3.8EW 
7.OEO8 
1.~07 
1.3E-06 
1.~06 
3.3EO8 
8.3EOS 
3.OEO7 

1.7E-06 

3.73-05 
1 .OE07 
lSE07 - 

4E05 

SSB-INHf 
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IND = no data available. 



TABLE E-6.5 

DIRECT CONTACT WITH AND INCIDENTAL INGESTION OF SURFACE SOIL 
CURRENT‘4NDFUTIJRE LAND USE - SITE MAINTENANCE WORKER 
N-K ORLANDO 
OPERABLE UNIT 3 
STUDYAREAS 

EXPOSURE PARAMETERS EQUATIONS 

I PARAMETER 

CONCENTRATION SOL 

tNGlFi’“ONRATB 

FRACTION INGBSTBD 

ADHERENCE FACTOR 

AB.SORPTlON EltACTlON 

SIRFACE *RI% EXFUSED 

DOSE ABSORBED PER EVENT 

CONVERSION FACTOR 

CONVERSION FACTOR 

BODY WEIGHT 

EWOSUI(E FREQuF.NCY 

E- D”RATION 

*vERAcmG TMR 

SYMBOL VALUE 

cs chemical-specific 
IR 50 
FI 1009; 
AF I 

ABS chemical-specific 
SA 5,750 

D&.,X chemical-specific 

CF I .OOE-O9 

CF I XKIE-06 

BW 70 
EF 30 
ED 25 

AT 70 
25 

lculation of the derma 

AT 
: events/year in tbr 

UNITS SOURCE 

hemical-specific 
mglday USEPA. 1992 
unitless Assumption 

mg/cmz-event USEPA, 1992 
witless Assumption 

cm2 USEPA, 1992 
mg/cm*-event “SEPA, 1992 

Ww Organic conversion 

k&w inorganic conversion 

kg USEPA, 1991 
days/year [I] Assumption 

years USEPA. 1991 

years USEPA, 1991 
years USEPA, 1995 

absorbed dose. 

USEPA, 1991, Human Health Evaluation Manual. Supplemental Guidance: “Standard Default Exposure Factors”; 

OSWER Directive 9285.643. 
USEPA. 1992. Dermal Exposure Assessment: Principles and Applications; EPA/600/8-91/01 IB; 1192. 
USEPA, 1995. Supplemental Guidance to RAGS : Region IV. Human Health Risk Assessment Bulletin No. 3. 

SSII-INGf 
2112199 

CANCER RISK = INTAKE (mglkg-day) x CANCER SLOPE FACTOR (mg/kg-day).’ 

HAZARD QUOTIENT = INTAKE (mgfkg-day) / REFERENCE DOSE @g/kg-day) 

~AKE-~G~IoN = CS x IR x FI x CF x EF x ED 
BW x AT x 365 dayslyr 

INTAwERMAL= &&..xSAxEFxED 
BW x AT x 365 dayslyr 

Where: 
D&M= CSxAFxABSxCF 

Note: For noncarcinogenic effects, AT = ED 



TABLE E-6.5 

DIRECT CONTACT WITH AND INCIDENTAL INGESTION OF SURFACE SOIL 
CURRENT AND FUTURE LAND USE - SITE MAINTFzNANCE WORKER 
NTC ORLANDO 
OPERABLE UNIT 3 
SRmYAREAS 

CARCINOCEMC EFFECTS 

COMPOUND 

Benzo(a)pyrene Eqhdents 
Aldlin 
Aroelor-1260 
dphaChI0rdane 
gamma-chIordane 
4,4’-DDD 
4,&DDE 
4,4’-DDT 
Dieldlin 
Heptaridor 
Heptactdor epoxide 
Arsenic 
Beryllium 

INORGANIC OR 
ORGANIC 

l/O 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
I 
1 

5% uglkg 
2.3 uglkg 
5s uglkg 
91 uglkg 
71 uglkg 
15 ug/kg 

100 uglkg 
70 uglkg 

7.7 @kg 
3.6 uglkg 
3.7 uglkg 

25.3 mglkg 
0.12 mg/kg 

INTAKE ORAL CANCER RISK 
INGESTION CSF INGESTlON 
(mglkgday) (mg/kgdayY’ 

1.2E-08 7.3 9.1E-08 
4.8E-11 17 8.2E-10 
1.2E-09 2 2.3E-09 
1.9E-09 0.35 6.7E-10 
1.5E-09 0.35 5.2E-10 
3.1E-10 0.24 7.5E-11 
2.1E-09 0.34 7.1E-10 
1.5E-09 0.34 5.OE-10 
1.6E-10 16 2.6E-09 
7SE-11 4.5 3.4E-10 
7.8E-11 9.1 7.1E-10 
5.3E-07 1.5 8.OE-07 
2.5E-09 4.3 l.lE-08 

Lead I -c 179 jmglkg 3.8E-06 1 

SUMMARY CANCER RISK 

[l] USEPA Region IV guidance specifies absorption factors of I % for organics and 0.1% for inorganics (November 1995). 

ND1 

I 9E-07 

0.01 1.4E-08 
0.01 5.5E-11 
0.01 1.3E-09 
0.01 2.2E-09 
0.01 1.7E-09 
0.01 3.6E-10 
0.01 2.4E-09 
0.01 1.7E-09 
0.01 1.9E-10 
0.01 8.7E-11 
0.01 8.9E-11 

0.001 6.1E-08 
0.001 2.9E-10 

/ 

0.001 1 4.3E-07 

DERMAL 1 CANCER RISK 1 TOTAL 
DERMAL 

I 

l.lE-07 
1.9E-09 
2.9E-09 
9.7E-10 
7SE-19 
l.lE-10 
1 .OE-09 
7.3E-10 
5.9E-09 
8.0E-10 
1.7E-09 
9.2E-08 
1.2E-07 

CANCER 
RISK 

2.lE-07 
2.7E-09 
5.2E-09 
1.6E-09 
1.3E-09 
1.8E-10 
1.7E-09 
1.2E-09 
8.5E-09 
l. lE-09 
2.4E-09 
8.9%07 
1.4E-07 

ND1 I 

I 3E-07 1 lE-06 

SSS-INGf 
2/12/99 

‘) rr 



- 
---3---33----33---3------------ 
?ssssssssssssssssssg~~~~~~~~~~~ 
>oooooooooooooooooo 

dddddddddddc 



TABLE E6.6 

INHALATION OF PARTICULATE.9 - SURFACE SOIL 
CURRENTANDFUTURE LAND USE - SITE MAINTENANCE WORKER 
NTC ORLANDO 
OPERABLE UNIT 3 
STUDY AREA 8 

EXPOSURE PARAMETERS EQUATIONS 

SOIL. CONCENTRATION 
PART. EMKSION FACTOR 
CONCENTRATlON AIR 
INHALATION RATE 
BODY WEIGHT 
EXPOSURE TIME 
EXFOSURg FREQUENCY 
EXPOSURE D”RATION 
CONYERSION FACTOR 
AVERAGING TIME 

CANCER 

I NONCANCER 

C chemical-specific 
PEF 1.24EfO9 
CA chemical-specific 
IR 2.5 

BW 70 
ET 8 
EF 30 
ED 25 
CF 0.001 

1 PARAMETER SYMBOL VALUE UNITS 1 SOURCE 

AT 
AT 

70 
25 1 - 

chemica- 
specific 
m3/kg 
mglm’ 

m3ihour 

kg 
hours/day 
days/year 

years 

wk 

default [I ] 

USEPA. 1995 
USEPA. 1991 
Assumption 
Assumption 
USEPA, 1995 
Organics only 

I USEPA, 1991 
IISEPA. 1‘39s 

[I] PEF has ban derived in the PEF Appendix to this report. 

USEPA, 1991. Human Health Evaluation Manual. Supplemental Guidance: 

“Standard Defauh Exposure Factors’; OSWER Directive 9285.6-03. 

USEPA. 1595. Supplemental Guidance to RAGS: Region 4 Bulletins, Bulletin No. 3. November 1995. 

SW-INHf 
2/I 2199 

\ 

CANCER RISK = INTAKE (mg/kgday) x INHALATION CANCER SLOPE FACTOR (mglkgday)” 

HAZARD QUOTIENT = INTAKE (mg/kgday) / INHALATION REFERENCE WSE (mglkgday) 

INTAKE= &ixlRxETxEFxED 
BW Y AT x 365 daysiyr 

where: 
CA = CxCFx(l/PEFl 

Note: For noncarcinogenic ef’fects, AT = ED 



SSB-IbJHf 
21-l 2199 

TABLE E-6.6 

JNHALATION OF PARTICULATES - SURFACE SOIL 
CURRENT AND FUTURE LAND USE - SITE MAINTENANCE WORKER 
NTC ORLANDO 
OPERABLE UNIT 3 
STUDY AREA 8 

CARCINOGENIC EFFECTS 

I COMPOUND 
hieizo(a)pyrene Equivalents 

IMdrin 

‘ Aroclor-1260 

~alpha-Chlordane 

‘gamma-Chlordane 

4,4’-DDT 

Dieldrin 

Heptachlor 

Heptachlor epoxide 

Arsenic 

Beryllium 

Cadmium 

F====- 

INORGANIC OR 
ORGANIC 

II0 

0 5% uglkg 
0 2.3 uglkg 
0 5s ug/kg 
0 91 uglkg 
0 71 q/kg 
0 70 uglkg 
0 7.7 uglkg 
0 3.6 ug/kg 
0 3.7 ug/kg 
I 25.3 mglkg 
I 0.12 mg/kg 
I 3 mg/kg 
I 179 mg/kg 

AIR 
CONCENTRATION 

(mglm9 

4.81E-10 
1.85E-12 
4.44E-11 
7.34E-11 
5.73E-11 
5.658-l 1 
6.21E-12 
2.9OE-12 
2.98E-12 
2.04E-08 
9.68E-11 
2.42E-09 
1.44E-07 

lxJMMARY cm 

4.OE-12 
1.6E-14 
3.7E-13 
6.28-13 
4.8E-13 
4.7E-13 
5.2E-14 
2.4E-14 
2.5E-14 
1.7E-10 
8.1E-13 
2.OE-11 
1.2E-09 

ER RISK 

INHALATION 
CSF 

~~i$hz~y)“-l 

3.1 

17 

2 

0.35 

0.35 

0.34 

16 

4.5 

9.1 

15 

8.4 

6.3 

NT 

NE = not evaluated. 

CANCER 
RISK 

1.2E-11 
2.6E-13 
7.4E-13 
2.2E-13 
1.7E-13 
1.6E-13 
8.3E-13 
l.lE-13 
2.3E-13 
2.6E-09 
6.8E-12 
1.3E-10 

3E-09 



TABLE E-6.6 

INHALATION OF PARTICIJLATES - SURFACE SOIL 
CURRENT AND FUTIJRE LAND USE - SITE MAlNTENANCE WORKER 
NTC ORLANDO 
OPERABLE UNIT 3 
STUDY AREA 8 

NONCARCINOGENIC EF’F’ECTS I COMPOUND 

DieIdrin 
H@ddO~ 
Heptactdor epoxide 
MCPA 

’ MCJ?P 
AIumhlum 
AUthUOUy 
Arsenic 
Barium 
B@IhlU 

: Cadmium 
Chl.OlUIUm 

Copper 
* Iron 

Lead 
;. Maugauese 

silver 
.1 vanadium 

Benzo(a)pyrene 
Bemo(b)IIuoranthene 
Benza(k)IIuoranthene 
CIWpne 
Dibenz(a,h)anthracene 
Indeno(l,2,3-cdjpyrene 
Amin 
Aroclor-1260 
&dWChIO~dan~ 
gamma-ChlOi-daUe 

4,4’-DDD 
4,4’-DDE 
4,4’-DDT 

INORGANIC OR 
ORGANIC 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
I 
0 

0 
0 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 

I 
I 

290 q/kg 
290 uglkg 
310 ug/kg 
310 uglkg 
300 uglkg 
260 uglkg 
260 uglkg 
2.3 uglkg 
55 @kg 
91 q/kg 
71 ug/kg 
15 uglkg 

loo ug/kg 
70 us/kg 

7.7: uglkg 
3.6; mglkg 
3.7 ugikg 

moo uglkg 
34000 uglkg 
2520. mglkg 

1.2 mglkg 
70 mglkg 

27.1 mg/kg 
0.12 mglkg 

3 mglkg 
JO mg/kg 

u.1’ mg/kg 
1850 mg/kg 
179 mglkg 

94.6 mglkg 
20.3 mg/kg 
5.6 mg/kg 

’ [I] RtD for DDT wed as a surrogate. 

L 
S - 

AIR 
CONCENTRATION 

(mg/m’) 

2.34E-10 
2.34E-10 
2.50E-10 
2.50E-10 
2.42E-10 
2.10E-10 
2. IOE-10 
1.85E-12 
4&E-1 1 
7.34E-11 
5.73E-11 
1.21E-11 
8.06E-11 
5.65E-11 
6.21E-12 
2.9OE-09 
2.98E-12 
1.13E-08 
2.74E-08 
2.03E-06 
9.68E-10 
5.65E-08 
2.19E-08 
9.688-11 
2.42E-09 
2.42E-08 
1.96E-08 
1.49E-06 
1 ME-07 
7.63E-08 
1.64E-08 
4.52E-09 

UMMARY HAZ 

INTAKE 
(@kg-day) 

5.5E-12 
5.5E-12 
5.9E-12 
5.9E-12 
5.7E-12 
4.9E-12 
4.98-12 
4.4E-14 
l.OE-12 
1.7E-12 
1.3E-12 
2.8E-13 
1.9E-12 
1.3E-12 
lSE-13 
6.8E-11 
7.OE-14 
2.7E-10 
6.4E-10 
4.8E-08 
2.3E-11 
1.3E-09 
5.1E-10 
2.3E-12 
5.7E-11 
5.7E-10 
4.6E-10 
3.5E-08 
3.4E-09 
1,8E-09 
3.8E-10 

INIIALATtON 
Rm 

(q/kg-day) 

ND 
ND 
ND 
ND 
ND 
ND 
ND 

o.OoOO15 
0.000018 

0.W 
0.0004 

o.ooo4 [l 
o.ooo4 11 

0.0004 
0.000025 
0.00025 

03000064 
0.00025 
0.0005 

0.2 
0.00004 
o.ooo29 
0.0001 

0.00002 
0.0002 

0.00055 
ND 

0.006 
ND 

o.Ooco14 
0.0011 
0.00021 

IIAZARD 
QUOTIENT 

SSB-INHf 
2l12l99 ' 

> 
\ 

3, ) 

2.93-09 
5&E-08 
4.33-09 
3.43-09 
7.1ElO 
4.73-09 
3.33-09 
5.83-09 
2.73-07 
l.lE-08 
l.lEO6 
1.3EO6 
2.4EO7 
5.7EM 
4.~06 
5.1EO6 
l.lEO7 
2.8EW 
1.0~06 

5.83-06 

1.3E-04 
3.5B07 
5.1E-07 

- 
lE-04 



TABLE Ed.7 

DIRECT CONTACT WITH ANTI INCIDENTAL INGESTION OF SURFACE SOIL 
FUTURB LAND USE - ADULT RESIDENT 
NTC ORLANDO 
OPERABLE UNIT 3 
STUDY AREA 8 

EXPOSURE PARAMETERS EQUATIONS 

VALUI 
chemical-specific 

100 
100% 

UNITS SOURCE 

chemical-specific 
@day USEPA, 1995 
unitless Assumption 

r mg/cn+event USEPA. 1995 

unitless USEPA, 1995 

cm’ USEPA, 1992 
&cm’-event USEPA. 1992 

kg& 
I 
Organic conversion 

kg/w Inorganic conversion 

PARAMETER SYMBOL 

CONCENTRATION SOIL CS 
INGESTIONRATE IR 
FRACT‘ON INGESTED FI 
ADUERXNCE FACTOR AF 

ABSORPTION FRACTION ABS, chemical-specific 

SURFACE AREA EXPOSED SA 5,750 
DOSE ABSORBED PER EWNT DA.,., chemical-specific 

CONVERSION FACTOR CF 1 .ooE-09 

CONVERSION FACTOR CF I .ooE-06 

BODY WEIGHT BW 70 

E,WO%RR FREQ”ENCY EF 350 

EWOS”RE DURATION ED 24 

AVERAGING TIMR 

CANCER AT 

NONCANCER AT 

[l] units for exposure frequency are events/year in the ( 

USEPA, 1991. Human Health Evaluation Manual, Supplemental Guidance: “Standard Default Exposure Factors”; 

OSWER Directive 9285.603. 

USEPA. 1992. Dermal Exposure Assessment: Principles and Applications; EPAI60018-911011B; January 1992. 
USEPA, 1995. Supplemental Guidance to RAGS : Region IV, Human Health Risk Assessment Bulletin No. 3. 

kg USEPA, 1991 

days/year [Ii USEPA, 1991 

years USEPA, 1995 

YGXS I USEPA, 1991 70 

24 j years 

elation of the dermally absorbed dose. 

IUSEPA, 1995 

SSS-INGf 
u12199 

CANCER RISK = INTAKE (mgkgday) x CANCER SLOPE FACTOR bqilc~day).’ 

HAZARD QUOTIENT = INTAKE (mglkg-day) I REFERENCE DOSE (mglkg-day) 

~A=INGFSTION = - 

BW x AT x 365 dayslyr 

iNTAKE-,eML = D&,xSAxEFxED 
BW x AT x 365 dayslyr 

Where: 
DkvL,, = CS x AF x ABSa x CF 

.; 
Note: For noncarcinogenic effects, AT = ED. 1 

.’ 
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TABLE E-6.1 

DIRECT CONTACT WITH AND INCIDENTAL INGESTION OF SURFACE SOIL 
FUTUBE LAND USE - ADULT RESIDENT 
NTC ORLANDO 
OPEBABLJX UNIT 3 
STUDY AREA 8 

NONCARCINOGENIC EFFECTS 

INORGANIC OR INTAKE 

ORGANIC INGESTION 
I/O (m&day) 

Benm(a)mUuacene ’ 0 290 @kg 4.OE-07 
Benw(a)pyrene 0 290 uglkg 4.OE-07 
Benzo(L~)fluomthene 0 310 uglkg 4.2E-07 
Bt?lWd,k)flUO~Ih~D~ 0 310 uglkg 4.2E-07 
ChrySelle 0 300 ug/kg 4.lE-07 
Dibem(a,h)antbrafene 0 260 uglkg 3.6E-07 
Indeno(l,2,3sd)pyrene 0 260 ug/kg 3.6E-07 
AMrin 0 2.3 q/kg 3.2E-09 
Amclor-1260 0 55 uglkg 7.5E-08 
alpba-Ctdordaae 0 91 uglkg 1.2E-07 
&?amma-cblordane 0 71 uglkg 9.7E-08 
4,4’-DDT 0 70 uglkg 9.6E-08 
4,4’-DDD 0 15 ug/kg 2.1E-08 
4,4’-DDE 0 100 uglkg 1.4E-07 
Dieldrin 0 7.7 uglkg l.lE-08 
Heptachlor epoxide 0 3.7 ugikg 5.1E-09 
Heptdh~ 0 3.6 uglkg 4.9E-09 
MCPA 0 14000 uglkg 1.9E-05 
MCPP 0 34000 ugikg 4.7&05 
Aluminum I 2520 mglkg 3.5E-03 
Antimony I 1.2 mglkg 1.6E-06 
Arsenic I 25.3 mg/kg 3.5E-05 
BarlUUl I 27.1 mglkg 3.7E-05 
BerplliWtl I 0.12 mg/kg 1.6E-07 
Cadmium I 3 mg/kg 4.1E-06 
CbmUliUm I 30 mg/kg 4.1E-05 
Copper I 24.3 mg/kg 3.3E-05 
ha I 1850 mg/kg 2.5E-03 
Lead I 179 mglkg 2.5E-M 

-w== I 94.6 mglkg 1.3E-04 
SilVW I 20.3 mglkg 2.8E-05 

I 5.6 Jmg/kg 7.7E-06 

SUMMARY I ZARD INDEX 
[l] USEPA Region IV guidance specifies absorption factors of I % for organ&s and 0. I % for inorganics (November, 1995). 
[Z] CdNIati fivm oral RfDs. 
[3] Value for DDT used as a surrogate. 

ND 
ND 
ND 
ND 
ND 
ND 

0.00003 l.lE-04 
o.OOOo2 3.8E-03 

0.0005 2.5E-04 
o.ooo5 1.9E-04 
0.0005 1.9E-04 

0.0005 [3] 4.1E-05 
0.0005 [3] 2.7E-04 

0.00005 2.1E-04 
o.OOoO13 3.9E-04 

0.0005 9.9E-06 
0.0005 3.8E-02 
0.001 4.7E-02 

1 3.5E-03 
0.0004 4.1E-03 
0.0003 1.2E-01 

0.07 5.3E-04 
0.002 8.2E-05 
0.001 4.1E-03 
0.005 8.2E-03 

ND 
0.3 8.4E-03 
ND 

0.047 2.8E-03 
0.005 5.6E-03 
0.007 1 l.lE-03 

I 0.2 

DEBMAL 
ABS [I] 

INTAKE 

DEBMAL 
(malkgdar) 

2.3E-07 
2.3E-07 
2.4E-01 
2.4E-07 
2.4E-07 
2.OE-07 
2.OE-07 
1.8E-09 
4.3E-08 
7.2E-08 
5.6E-08 
5.5E-08 
1.2E-08 
7.9E-08 
6.1E-09 
2.9E-09 
2.8E-09 
l . lE-05 
2.7E-05 
2.OE-04 
9.5E-08 
2.OE-06 
2.1E-06 
9.5E-09 
2.4E-07 
2.4E-06 
1.9E-06 
1.5E-04 
1.4E-05 
7.5E-06 
1.6E-06 
4.4E-07 - 

DERMAL 
RID 121 

mgkg-w 
NI 
NI 
NI 
NI 
NI 
NI 
NI 

o.oooo15 
0.000018 

0.0004 
0.0004 
0.0004 

o.ooo4 I3 
o.ooo4 [3 
0.000025 

O.OOOOO64 
0.00025 
0.00025 
0.0005 

0.2 
0.00004 
0.00029 
0.0049 

0.00002 
0.0002 

0.00055 
NI 

0.006 
NT 

0.0019 
0.0011 

0.00021 

HAZARD TOTAL 
QUOTIENT HAZARD 
DERMAL QUOTIENT 

1.2E-04 2.3E-04 
2.4E-03 6.2E-03 
1.8E-04 4.38-04 
1.4E-04 3..3E-04 
1.4E-04 +,3E-O4 
3.OE-05 ,.RlE-05s 
2.OE-04 .mE-04 
2.4E-04 4+E-04 
4.6E-04 8~:5E-O4 
l.lE-05 ‘ZlE-05 
4.4E-02 8.2E-02 
5.4E-02 t.OE-01 
9.98-04 4.48-03 
2.4E-03 6.5E-03 
6.9E-03 1.2E-01 
4.4E-04 9.7E-04 
4.7E-04 5.58-W 
1.2E-03 5.3E-03 
4.3E-03 1.3E-02 

2.4E-02 3.38-02 

3.9E-03 6.7E-03 
1.5E-03 7.OE-03 
2.1E-03 3.28-03 

0.1 0.4 

.X78-Ih’Gf 
2/12/99 



TABLE E-6.8 

INHALATION OF PABTICULATES - SURFACE SOIL 
FIJTUEE LAND USE - ADULT RESIDENT 
NTC ORLANDO 
OPERABLE UNIT 3 
STUDY AREA 8 

EXPOSURE PAFtAMETERS EQUATIONS 

SOIL CONCENTRiTION 
PART. EMISSION FACTOR 
CONCENTRATION AIR 
INHALATION RATE 
BODY WEIGHT 
EXPOSURE TIME 
EXPOSURE FREQUENCY 

EXPOSURE DURATION 
CONVERSION FACTOR 
AVERAGING TIME 

CANCER 

C 
PEF 
CA 
IR 
BW 
ET 
EF 

I ED 
CF 

I AT 
NONCANCER I AT I 

[l] PEF has been derived in the PEF Appendix to this report. 

I PARAMETER SYMBOL VALUE UNITS 1 SOURCE 

I 1 chemtcal- 1 
chemical-specific 

1.24E+09 

chemical-specific 

0.833 

70 
24 

350 

24 

0.001 

specific 

mVkg default [l] 

mglms 

mVhour USEPA, 1995 

kg USEPA, 1991 

hours/day Assumption 

days/year USEPA, 1995 

years USEPA, 1995 

mg/ug Organics only 

70 

24 

USEPA, 1991. Human Health Evaluation Manual, Supplemental Guidance: “Standard Default Exposure 

Factors”; OSWER Directive 9285.6-03. 

USEPA, 1995. Supplemental Guidance to RAGS : Region lV, Human Health Risk Assessment Bulletin No. 3. 

SS8JNHf 

CANCER R,SK = INTAKE (mg/kgday) x INHALATION CANCER SLOPE FACTOR (mglkgdsyf 

HAZARD QUOTIENT = MTAKE (mglkg-day) I INHALATION REFERENCE DOSE (m&day) 

INTAKE=- 

BW I AT x 365 days&r 

where: 
CA= CXCFX(I/PEFJ 

Not.2 

For noncarcioogenk effestsz AT = ED 

2/12/99 
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TABLE E-6.8 

INHALATION OF PARTICULATES - SURFACE SOIL 
FUTURE LAND USE - ADULT RESIDENT 
NTC ORLANDO 
OPERABLE UNIT 3 
STUDY AREA 8 

CARCINOGENIC EFFECTS 

j 

Benzo(a)pyrene Equivalents 

Aldrin 

Aroclor-1260 

alpha-Chlordane 

gamma-Chlordane 

4,4’-DDT 

Dieldrin 

HeptachIor 

HeptacNor epoxide 

Arsenic 

Beryllium 

Cadmium 

I-==== 
ND = no data available. 

I 
1 - 

INORGANIC OR SOIL 

ORGANIC CONCENTRATION UNITS 
I/O 

0 5% q/kg 
0 2.3 ug/kg 
0 5s ug/kg 
0 91 ug/kg 
0 71 uglkg 
0 70 q/kg 
0 7.7 uglkg 
0 3.6 uglkg 
0 3.7 q/kg 
I 25.3 mg/kg 
I 0.12 mg/kg 
I 3 mgfkg 
I 179 L mg/kg 

- i 
S 

AIR 
CONCENTRATION 

b%W 

4.81E-10 
1.858-12 
4.44E-11 
7.34E-11 
.5.73E-11 
5.65E-11 
6.21E-12 
2.9OE-12 
2.98E-12 
2.04E-08 
9.68E-11 
2.42E-09 
1.44E-07 

lUMMARY CAN 

INTAKE 

bgntg-day) 

4.5E-11 
1.7E-13 
4.2E-12 
6.9E-12 
5.4E-12 
5.3E-12 
5.8E-13 
2.7E-13 
2.8E-13 
1.9E-09 
9.1E-12 
2.3E-10 
1.4E-08 

INHALATION 
CSF 

(mg/kgday)-1 

3.1 
17 
2 

0.35 
0.35 
0.34 

16 
4.5 
9.1 
15 
8.4 
6.3 
ND 

CANCER 
RISK 

1.4E-10 
3.OE-12 
8.33-12 
2.43-12 
1.9E-12 
l.SE-12 
9.33-12 
1.2E-12 
2.53-12 
2.93-08 
7.6E-11 
1.4E-09 

3E-08 



TABLE E-6.8 

INHALATION OF PARTICULATES - SURFACE SOIL 
FUTUBE LAh’D USE _ ADULT RESIDENT 
NTC ORLANDO 
OPERABLE UNIT 3 
STUDY AREA 8 

NONCARClNOGEh’lC EFFECTS 

COMPOUND 

Benm(a)anttuacene 

Bem(a)pyreoe 
Bem(b)fluomthene 
BemQfluomnthene 
Chryselle 
Dibenzfa,h)anthmcene 
Iadew(l,z,3<d)pyrene 
Aldrill 
AroclO~-1260 
alpha-Chlordane 
gamma-chlordane 
4,4’-DDD 
4,4’-DDE 
4,4’-DDT 
Dieldrin 
&pt&lOT 
Heptacblor epmdde 
MCPA 
MCPP 
.4llmlimlm 
Antim0Ily 
Arsenic 
BtiWXI 
Beryllium 

J cadmium 
ChKdUm 

Copper 
Iron 

Lead 

mgan= 
Siher 
VWdiUm 

-I- 
INORGANIC OR 

ORGANIC 

I/O 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
I 

I 

I 

I 

I 

I 

I 

I 

I 
I 
I 
I 
I 

-I- 

I 
290 lug/kg 
290 ug/kg 
310 ug/kg 
310 ug/kg 
300 uglkg 
260 uglkg 
2~) uglkg 
2.3 uglkg 
55 uglkg 
91 uglkg 

71 uglkg 
15 ug/kg 

100 uglkg 
70 uglkg 

7.7 q/kg 
3.6: uglkg 
3.7, uglkg 

14OOt; uglkg 
34000’ uglkg 
2520: mg/kg 

1.2, mglkg 
70’ mglkg 

27.1 mglkg 
0.12 mg/kg 

3 mg/kg 
30 mglkg 

24.3 mglkg 
1850 mglkg 
179 mglkg 

94.6 mglkg 
20.3 mglkg 

5.6 mg/kg 

I [I] RR) for DDT used as a surrogate. 

& 
S - 

AIR 

CONCENTRATION 
(mg/m’) 

2.34E-10 
2.34E-10 
2SOE-10 
2.50E-10 
2.42E-10 
2. IOE-10 
2.10E-10 
l.SSE-12 
4.44E-11 
7.34E-11 
5.73E-11 
1.21E-11 
S.c%E-11 
5.65E-11 
6.21E-12 
2.9OE-12 
2.98E-12 
1.13E-08 
2.74E-08 
2.03E-06 
9.68E-10 
5.65E-08 
2.19E-08 
9.68E-11 
2.42E-09 
2.428-08 
1.96E-08 
1.49E-06 
1.44E-07 
7.63E-08 
1.64E-08 
4.52E-09 

UMMARY HA2 

- 
6.4E-11 
6.4E-11 
6.8E-11 
6.8E-11 
6.6E-11 
5.7E-I1 
5.7E-11 
5.1E-13 
1.2E-11 
2.OE-11 
1.6E-11 
3.3E-12 
2.2E-11 
1.5E-11 
1.7E-12 
S.OE-13 
8.2E-13 
3.1E-09 
7.58-09 
5.6E-07 
2.7E-10 
1.5E-08 
6.OE-09 
2.7E-11 
6.6E-10 
6.6E-09 
5.4E-09 
4.1E-07 
4.OE-08 
2.1E-08 
4.5E-09 
1.2E-09 - 

XD INDE: 

INHALATIOF 

RtD 

(mglkg-dny) 

ND 
ND 
ND 
ND 
ND 
ND 
ND 

0.000015 
0.000018 
0.0004 
0.0004 

o.ooo4 [l] 
o.ooo4 [ll 

0.0004 
0.000025 
o.oou25 

O.OOOOO64 
0.00025 
o.ooo5 

0.2 
0.00004 
0.00029 
0.0001 
o.omO2 
0.0002 
o.ooo55 

ND 
0.006 

ND 
o.oooo14 
0.0011 
0.00021 

QUOTIENT 

3.43-08 
6.73-07 
5.OE-08 
3.9E08 
8.3E-09 
5SE08 
3.9E-08 
6.83-08 
3.2E09 
1.3E-07 
1.2E-05 
1 .SEO5 
2.83-06 
6&E-06 
5.33-05 
6.OE-05 
1.3E-06 
3.33-06 
1.2E-05 

6.83-05 

1 SE03 
4.1E-06 
5.93-06 - 

2E03 

SS8-INHf 



TABLE E-6.9 

DIRECT CONTACT WITH AND INCIDENTAL INGESTION OF SURFACE SOIL 
FUTURE LAND USE - CHILD RESIDENT 
NTC ORLANDO 
OPERABLE UNIT 3 
STUDY AREA 8 

EXPOSURE PARAMETERS 

PARAMETER SYMBOL VALLlE 

CONCENTaATION SOIL CS chemical-specific 

MGFsrION RATE IR 200 

mclloN INcesrsn FI 10041 

ADnEReNce FACTOR AF 1 

*GEsszcIrlc suaFN.x AaFA SA age-specific 

*n!m**oN FaAcn0N ABS chemical-specific 

CONVERSION FACTOR CF I .lOEO6 

C‘3NWtRStON FACTOR CF I.OOE-09 

ltcmY wetcm BW IS 

AGE-sPeCmC SODY WBIGa? BW age-specific 

exPoSURE twxuwcY EF 350 

EXPOS”XE DURATION ED 6 

AGE-SPSCrplC EXPOSVRE DWtATION ED age-specific 

SURFKE AREA SA 1928 

DOSE ABsORt3eD mt EYENT DLC”, chemical-specific 

AVERAGING TIME 

CANCEP. AT 70 

Nwic4NcXR AT 6 Y- USEPA, I!?% 

[I] Units for erpolure tiquency arc in events/year in the calculation of the demully absorbed dose 

USEPA. 1989. Exposure Factors Iia~dbmL:EPA/600/8-89/043; May 1989. 

USEPA, 1991. Human Health Evaluation Manual. Supplemental Guidamx: ‘Standard Default Erpoaure Factors’; OSWER Directive 9285.603. 

USEPA. 1592a. Demnl Exposure Assersmenr: Principles ard Applications: EPAMQ/8-9l/OllB: January 1992. 

USEPA, 19%?b. USEPA Region IV Guidance hfemomndum. February IO. 1992. 

USEPA. 1995. Supplnncntal Guidance lo RAGS : Region IV. Human Health Risk Assessment Bulletin No. 3. 

lJNITs SOURCE 

hemica-specific 

w&v USEPA, 1995 

unitless Assumption 

mglcmf-event USEPA. 1995 

cm2 USEPA, 1989 

ttnitless USEPA, 1992b 

kg@ Inorganic conversion 

Ww Organic conversion 

kg USEPA. 1991 

kg USEPA, 1989 

&YslYa 111 USEPA, 1995 

Y- USEPA, 1995 

Y- AMItlptiOtt 

cd USEPA. 1997 
mghn’.event USEPA, 1992a 

USEPA. 1991 

EQUATIONS 

CANCER RISK = INTAKE (mgikgday) x CANCER SLOPE FACTOR (mg/kgday’-’ 

HAZARD QUOTIENT = INTAKE (mg/kgday) / REFERENCE DOSE (mg/kgdayl 

INTAKE-,,,,, = CS x IR I FI x CF x EF x ED 
BW x AT x 365 days&r 

INTAKE,,,, = (D&,,* x EF I AT x 365 days/year) Y S&,,,, 

Where: 
s&otua, = SUM (SA x ED I BW) 

D.&it = CSxAFxABSxCF 
i 

Note: For noncarcinogenic effects, AT = ED. 

SSB_INGf 
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TABLE E-6.9 

DIRECT CONTACT WITH AND INCIDENTAL INGESTION OF SURFACE SOIL 
FUTURE LAND USE - CHILD RESIDENT 
NTC ORLANDO 
OPERABLE UNIT 3 
STUDY AREA 8 

CARCINOGENIC EFFECTS 

I 

I COMF’OUMI 

Benzo(a)pyrene Equivalents 

AIdrio 
ANdOr- 
alpha-Cbtordane 
gamma-Cldordane 
4,4’-DDD 
4,4’-DDE 
4,4’-DDT 
Dkldri 
HfZptdllOr 

Beptachlor q&de 
ArWtliC 
Beryltium 
Lead 

t 

INORGANIC OR 
ORGANtC 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
I 
I 
I 

SOIL UNITS INTAKE 
CONCENTRATION INGESTION 

( ml 
6.5E-07 596 

2.3 
55 
91 
71 
15 

100 
70 

7.7 
3.6 
3.1 

25.3 
0.12 
179 

Wkg 
w/kg 
Wk? 
u&s 
w/kg 
@kg 
wk 
%/kg 
@kg 
us/kg 
w/kg 
mglkg 
w&z 
mgh 

2SE-09 
6.OE-08 
1 .OE-07 
7.8E-08 
1.6E-08 
l.lE-07 
7.7E-08 
8.4E-09 
3.9E-09 
4.lE-09 
2.8E-05 
1.3E-07 

I 1 2.OE-04 

WhUHARYCANCER; 

-- 

7.3 4.8E-06 
17 4.3E-08 
2 1.2E-07 

0.35 3.5E-08 
0.35 2.7E-08 

0.24 3.9E-09 
0.34 3.7E-08 

0.34 2.6E-08 
16 1.4E-07 

4.5 1.8E-08 
9.1 3.7E-08 
1.5 4.2E-05 
4.3 5.7E-07 
ND 

SK 5J%-05 

DERMAL 
ABs WI 

0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 

0.001 
0.001 
0.001 

INTAKE 
DLRMAL 

h@wW 
1.6E-07 
6.lE-10 
1.5E-08 
2.4E-08 
1.9E-08 
4.OE-09 
2.6E-08 
1. SE-08 
2.OE-09 
9.5E-10 
9.8E-10 
6.7E-07 
3.2E-09 
4.7E-06 

a 1.3E-06 
34 2.lE-08 

2.2 3.2E-08 
0.44 l.lE-08 
0.44 8.3E-09 
0.3 1.2~~09 

0.43 l.lE-08 
0.43 7.9E-09 

32 6.S08 
9.2 8.7E-09 
19 1.9E-08 

1.5 l.OE-06 
430 1.4E-06 
ND1 

I 4E-06 

WTAL 
CANCER 

RISK - 
6.OE-06 
6.4E-08 
1.5E-07 
4SE-08 
3.5E-08 
5.lE-09 
4.9E-08 
3.4E-08 
2.OE-07 
2.7E-08 
5.58-08 
4.3E-05 
1.9E-06 

- 
5E-0.5 

I 

[I] USEPA Region Iv guidance specifies absorption factors of 1% for organ& and 0. I % for inorganics (No&Lxx 1995) 

[2] Calculated from oral CSFs. 
[ND = no data. 

Ssa-lNG f 
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TABLE E-6.9 

DIRECT CONTACT WITH AND INCIDENTAL INGESTION OF SURFACE SOIL 
FUTURE LAND USE - CHILD RESIDENT 
NTC ORLANDO 
OPERABLE UNIT 3 
STUDY AREA 8 

NONCARCINOGENIC EFFECTS 

INORGANIC OR 
COMPOUND ORGANIC 

I/O I 
Benz&)antbraceoe : 0 290 lug/kg 
Benr&)pyrene 0 290 uglkg 
Benzo(b)lluoranthene 0 310 uglkg 
Benz&fluoranthene 0 310 uglkg 
ChryXIM 0 300 ug/kg 
Dtbenz(a,h)antbraceae 0 260 ug/kg 
Indeoo(l,2,3<d)pyreoe 0 260 uglkg 
Aldti 0 2.3 q/kg 
ArocIor-1260 0 ss q/kg 
alphs-Chlordane 0 91 uglkg 
gamma-Chlordane 0 71 uglkg 
4,4’-DDD 0 IS uglkg 
4,4’-DDE 0 18a uglkg 
4,4’-DDT 0 70 uglkg 
Dieldrh 0 7.7 uglkg 
Heptacldor 0 3.6 ug/kg 
Heptactdor epoxide 0 3.7 uglkg 
MCPA 0 14000 q/kg 
MCPP 0 Moo q/kg 
Aluminum I 2520 mglkg 
Antimoay I 1.2 mglkg 
BariUm I 27.1 mglkg 
Arsenk I 25.3 mg/kg 
Beryllium I 0.12 mglkg 
C~dIUIUm I 3 mglkg 
ClWOmiUSU I 30 mg/kg 
Copper I 24.3 mg/kg 
IrOll I 1850 mglkg 
Lead I 179 mglkg 
MPngPnWC 1 94.6 mg/kg 
SilvH I 20.3 mglkg 
VUMlhUSl I 5.6 mglkg 

[l] USEPA Region IV guidance specifies absorption factors of 1% for organics and 0. I % for inorganics (NW 
~[2lcakuktedfromoralRfl)s. 

1[3] V&c for DDT used as a surrogate. 

INTAKE 
INGESTION 
(mwkgdny) 

3.7E-06 
3.7E-06 
4.OE-06 
4.OE-06 
3.8E-06 
3.3E-06 
3.3E-06 
2.9E-08 
7.OE-07 
1.2E-06 
9.lE-07 
1.9E-07 
1.3E-06 
8.9E-07 
9.8B-08 
4.6E-08 
4.7E-08 
1.8E-04 
4.3E-W 
3.2E-02 
1.5E-05 
3.5E-04 
3.2E-04 
1.5E-06 
3.8E-05 
3.8E-04 
3.lE-04 
2.4E-02 
2.3E-03 
1.2E-03 
2.6E-04 
7.2E-05 

UMMARY HAZARD INDEX 
ler 1995). 

--zJgg 
NDI 

T 

ND 
ND 
ND 
ND 
ND 
ND 

0.00003 

0.80002 

0.0885 

0.8805 

0.8885 131 

0.000.5[3] 

0.0005 

O.CiQOO5 

0.8005 

o.OoOO13 

0.0005 

0.001 

1 

0.8004 

0.07 

0.0003 

0.002 

0.001 
0.005 

ND 
0.3 

ND 

0.04'1 

0.005 

9.8B-04 
3.5E-02 
2.3E-03 
1.8E-03 
3.88-04 
2.6E-03 
1.8E-03 
2.OE-03 
9.2E-05 
3.6E-03 
3.6E-01 
4.3E-01 
3.2E-02 
3.8E-02 
4.9E-03 

l.lE+OO 
7.7E-04 
3.8E-02 
7.7E-02 

7.9E-02 

2.6E-02 
5.2E-02 

0.007 1 1 .OE-O2 

I 2.: 

DERhlAL INTAKE 
ABS [II DERMAL 

Owkday) 
0.01 8.9E-07 
0.01 8.9E-07 ND 
0.01 9.6E-07 ND 
0.01 9.6E-07 ND 
0.01 9.2E-07 ND 
0.01 8.OE-07 ND 
0.01 8.OE-07 ND 
0.01 7.lE-09 o.oooo15 4.78-04 
0.01 1.7E-07 0.000018 9.4E-03 
0.01 2.88-07 0.0884 7.OE-04 
0.01 2.28-07 0.8804 5.5E-04 
0.01 4.6E-08 0.0804 [3] 1.2E-04 
0.01 3.lE-07 0.0084 [3] 7.7E-04 
0.01 2.2E-07 0.0004 5.4E-04 
0.01 2.4E-08 0.OOoo25 9SE-04 
0.01 l.lE-08 o.Ooo25 4.4E-05 
0.01 l.lE-08 0.0000064 1.8E-03 
0.01 4.3E-05 0.00025 1.7E-01 
0.01 l.OE-04 0.8005 2.lE-01 

0.001 7.8E-04 0.2 3.9E-03 
0.001 3.7E-07 0.00004 9.2E-03 
0.001 8.4E-06 0.0049 1.7E-03 
0.001 7.8E-06 0.00029 2.7E-02 
0.001 3.78-08 0.00002 1.8E-03 
0.001 9.2E-07 0.0002 4.6E-03 
0.001 9.2E-06 0.00055 1.7E-02 
0.001 7.5E-06 ND 

0.001 5.7E-04 0.006 9.5E-02 
0.001 5.5E-05 ND 

0.001 2.9E-05 0.0019 lSE-02 
0.001 6.3E-06 0.0011 5.7E-03 
0.001 1.7E-06 .I 0.ooo21~ 8.28-03 

I 0.t 

TOTAL 
HAZARD 

QUOTIENI - 

1.5E-03 
4.5E-02 
3.OE-03 
2.48-03 
5.OE-04 
3.3E-03 
2.3E-03 
L9E-03 
K4E-04 
5.4863 
5.3E-01 
6.4E-01 
3.68-02 
4.88-02 
6.7E-03 
.lE+Oil 
2.6E-03 
4.3E-02 
9.4E-02 

1 e7E-01 

4.lE-02 
5.8E-02 
1.8E-02 - 

2.' 
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TABLE E-fi.10 

INHALATION OF PARTICULATES - SURFACE SOIL 
FUTURE LAND USE - CHILD RESIDENT 
NTC ORLANDO 
OPERABLE UNIT 3 
STUDY AREA 8 

EXPOSUREPARAMETERS EQUATIONS 

1 PARAMETER SYMBOL VALUE UNITS 1 SOURCE 
I chemtcal- ] 

SOILCONCENTRATION C chemical-specific specific 

PART. EMISSION FACTOR PEF 1.24E+09 mVkg default [ 1] 

CONCENTRATION IN AIR CA chemical-specific mg/m3 

INHALATIONRATE IR 0.625 mVhour USEPA, 1995 

BODYWEIGHT BW 15 kg USEPA, 1991 

EXPOSURETLME ET 24 hours/day Assumption 

EXPO!WRBFREQUENCY EF 350 days/year LJSEPA, 1991 

EXPOSURJ?.DURATION ED 6 years USEPA, 1991 

CON-VERSION FACTOR CF 0.001 w/e Organics only 

AVBRAGINGTIME 
CANCER AT 70 USEPA, 1991 

AT 1 6 USEPA, 1991 
- I NONCANCER 

years 

years 
- 

[I] PEF has been derived in the PEF Appendix to this report 

USEPA, 1991. Human Health Evaluation Manual, Supplemental Guidance: “Standard Default Exposure 

Factors”; OSWER Directive 9285.6-03. 

USEPA, 1995. Supplemental Guidance to RAGS: Region 4 Bulletins, Bulletin No. 3, November 1995. 

CANCER RISK = INTAKE (m&day) x INHALATION CANCER SLOPE FACTOR (mglkgday). 

HAZARD QUOTIENT = INTAKE (mg/kgday) / INHALATION REFERENCE DOSE (mglkgday) 

INTAKE=- 
BW x AT x 365 days/yr 

where: 
CA= CxCFxtlIPEF) 

Note: 

For noncardnogenk effects: AT = ED 

SS8-INHf 
2/12iQP \ 
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TABLE E-6.10 

INHALATION OF PARTICULATES - SURFACE SOIL 
FUTURE LAND USE - CHILD RESIDENT 
NTC ORLANDO 
OPERABLE UNIT 3 
STUDY AREA 8 

CARCINOGENIC EFFECTS 

SS8JNHf 
2/l 2199 

I 
coMPouNu 

Benzo(a)pyrene Equivalents 

Aldrin 

Aroclor-1260 

alpha-Chlordane 

gamma-Chlordane 

4,4’-DDT 

Dieldrin 

Heptachlor 

Heptachlor epoxide 

Arsenic 

Beryllium 

Cadmium 

Lead 

T INORGANIC OR 
ORGANIC 

I/O 

0 

0 

0 

0 

0 

0 

0 

0 

0 

I 

I 

I 

I 

T SOIL 
CONCENTRATION UNITS 

5% q/kg 
2.3 q/kg 
5s @kg 
91 ugfkg 
71 uglkg 
70 uglkg 

7.7 uglkg 
3.6 q/kg 
3.7 q/kg 

25.3 mglkg 
0.12 mg/kg 

3 mg/kg 
179 Img/kg 

AIR 
CONCENTRATION 

INTAKE 

(mg/kgday) 
(wW) 

4.81E-10 4.OE-11 
1.5E-13 
3.6E-12 
6.OE-12 
4.7E-12 
4.6E-12 
5.1E-13 
2.4E-13 
2.5E-13 
1.7E-09 
ROE-12 
2.OE-10 
1.2E-08 

1.85E-12 
4.44E-11 
7.34E-11 
5.73E-11 
5.65E-11 
6.21E-12 
2.9OE-12 
2.98E-12 
2.04E-08 
9.68E-11 
2.42E-09 
1.44E-07 

I SUMMARY CA 

INHALATION 
CSF 

wh*Y)-l 

3.1 

17 

2 

0.35 

0.35 

0.34 

16 

4.5 

9.1 

15 

8.4 

6.3 

NII 

CANCER 
RISK 

1.2E-10 
2.63-12 
7.33-12 
2.1E-12 
1.6E-12 
1.6E-12 
8.23-12 
l.lE-12 
2.2E-12 
2.53-08 
6.7E-11 
1.3E-09 

3E-OS 



TABLE E-6.10 

INJlALATlON OF PARTICULATES - SURFACE SOIL 
FUTURE LAND USE - CHILD RESIDENT 
NW ORLANDO 
OPERABLE UNIT 3 
STUDY AREA 8 

NONCARCINOGEMC EFFECTS 

I 
COMPOUND 

INORGANIC OR AIR 
ORGANIC CONCENTRATION 

I/O (mglm’) 

Bemo(a)antbmcene 0 mo ug/kg 2.34E-10 
Benm(a)pyrene 0 2911 uglkg 2.34E-10 
Bemo(Whvmnthene 0 310 ug/kg 2SOE-10 
Bem(k)tluonmthene 0 310 ug/kg 2SOE-10 
Chrysene 0 300 uglkg 2.42E-10 
Dibenz(a,h)anthraceoe 0 26~ uglkg 2.10E-10 
Indeoo(l,2,3sd)pyrene 0 260 ug/kg 2.10E-10 
AIdlin 0 2.3 uglkg 1.858-12 
Ardor-1260 0 55 q/kg 4.#E-11 
alpha-Chlordane 0 91. uglkg 7.34E-11 
gamma-ctdordane 0 71 uglkg 5.73E-11 
4,4’-DDD 0 IS uglkg 1.21E-11 
4,4’DDE 0 mo uglkg 8.06E-11 
4,4’-DDT 0 7q uglkg 5.65E-11 
Dleldrin 0 7.7 uglkg 6.21E-12 
Heptachlor I 3.6 mglkg 2.9OE-09 
Heptachlor epoxtde 0 3.7> ug/kg 2.98E-12 
MCPA 0 woo uglkg 1.13E-08 
MCPP 0 MOOO uglkg 2.74E-08 
AIumlmlm I 2520 mglkg 2.03E-06 
AlItilSlOUg I 1.2 mg/kg 9.68E-10 
Arsenic I 70 mg/kg 5.65E-08 
Barium I 27.1 mglkg 2.19E-08 
BeryBium I 0.12 mg/kg 9.688-11 
cadmtum I 3 mg/kg 2.42E-09 
Chromium I 30 mglkg 2.42E-08 

Copper I 24.3 mglkg 1.96E-08 
Iron I 1850 mglkg 1.498-06 
Lead I 179 mglkg 1.44E-07 

Mmw- I 94.6 mg/kg 7.63E-08 
Slhr I 20.3 mglkg 1.64E-08 
Slher I 5.6 mg/kg 4.52E-09 

UMMARY HA2 
[I] RtD for DDT used as a surrogate. 
ND = no data available. 

SS8JNHf 
2/12/99 

- 
2.2E-10 
2.2E-10 
2.4E-10 
2.4E-10 
2.3E-10 
2.OE-10 
2.OE-10 
1.8E-12 
4.3E-11 
7.OE-11 
5.5E-11 
1.2E-11 
7.7E-11 
5.4E-11 
6.OE-12 
2.8E-09 
2.9E-12 
l . lE-08 
2.6E-08 
1.9E-06 
9.3E-10 
5.4E-08 
2.1E-08 
9.3E-11 
2.3E-09 
2.3E-08 
1.9E-08 
1.4E-06 
1.4E-07 
7.3E-08 
1.6E-08 
4.38-09 

- 
u) INDEJ 

INHALATIOh 

RID 

bw@daY) 

ND 
ND 
ND 
ND 
ND 
ND 
ND 

0.000015 
0.oOoo18 
0.0004 
0.0404 

o.ooo4 [l] 
o.‘ooo4 [l] 

0.0004 
o.oooo25 
o.ooo25 

0.0000064 
o.oom5 
o.ooo5 

0.2 
O.OWO4 
o.oom9 
0.0001 
0.00002 
O.OCO2 
omo55 

ND 
0.006 

ND 
0.000014 
0.0011 
0.00021 

HAZARD 

QUOTIEW 

1.2E-07 
2.4354 
1.8E-07 
1.4~w 
2.9&08 
1.9EO7 
1.4B07 
2.43-07 
l.lEOS 
4.53-07 
4.33-05 
5.3J%-O5 
9.73-06 
2.33-05 
1.9EO4 
2.1EO4 
4.63-06 
1.2EO5 
4.23-05 

2.43-04 

5.2E03 
1.4EO5 
2.1E05 - 

6E-03 



TABLE E-6.11 

DIRECT CONTACT WITH AND INCIDENTAL INGESTION OF SURFACE SOIL 
FUTURR LAND USE - COMMERCIAL WORKER 
N-IT ORLANDO 
OPERABLE UNIT 3 
STUDY AREA 8 

EXPOSURE PARAMETERS EQUATIONS 

I PARAMETER 

CONCENTRATION SOIL 

WGFSTIONRATE ! 

FRACTION MGESTED 

ADnEFmicE FACTOR 

ASSORPTION FRACTION 

SURFACE AREA EXPOSED 

DOSE ARSORBED PER EVENT 

CONVERSION FACTOR 

CONWRSlON FACTOR 

BODY wEnxT 

EWOSURE “t!JQUENCY 

EXPOSURE DURATION 

*vEaAGmC TBLE 

I CANCER 
I NONCANCER 

AT years USEPA, 1991 
AT years USEPA. 1995 

I[ I] Units for exposure frequency : events/year in th absorbed dose. 

USEPA, 1991. Human Health Evaluation Manual, Supplemental Guidance: ‘Standard Default Exposure Factors”; 

OSWER Directive 9285.643. 

70 
25 

llculation of the dermi 

SYMBOL 

cs 
IR 
FI 
AF 

ABS 
SA 

D%“US 

CF 

CF 

BW 
EF 
ED 

VALUE 

chemical-specific 
50 

IOOI 
I 

chemical-specific 
2.300 

chemical-specific 

I .OOEO9 

1.00E-06 

70 
250 
25 

IJNtTs SOURCE 

temical-specific 
mglday USEPA, 1995 
unitless Assumption 

mg/cm%vent USEPA, 1992 
unitless Assumption 

cm2 USEPA, 1992 
tug/cm*-event USEPA, 1992 

@lug Organic conversion 

kdw Inorganic conversion 

kg USEPA, 1991 
days/year [I] Assumption 

years USEPA, 1991 

USEPA, 1992. Dermal Exposure Assessment: Principles and Applications; EPA/600/8-9l/OI IB; 1192. 
USEPA, 1995. Supplemental Guidance to RAGS : Region IV, Human Health Risk Assessment Bulletin No. 3. 

I 

CANCER RISK = INTAKE (mg/kg-day) x CANCER SLOPE FACTOR (mg/kg-day).’ 

HAZARD QUOTIENT = INTAKE (mg/kg-day) I REFERENCE DOSE (mg/kg-day) 

INTAKE~Jc~~oN = CS x IR x FI x CF x EF x ED 
BW x AT x 365 dayslyr 

JNTAmERMAL = &x SA x EF x ED 

BW x AT x 365 dayslyr 

Where: 
Dbent= CSxAFxABSxCF 

Note: For noncarcinogenic effects, AT = ED 

SSS-INGf 
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TABLE E-6.11 

DIRECT CONTACT WITH AND INCIDENTAL INGESTION OF SURFACE SOIL 
FUTURE LAND USE - COMMERCIAL WORKER 
NIT ORLANDO 
OPERABLE UNIT 3 
STUDYAREAS 

CARCINOGENIC EFFECTS 

Amn 

Amc10r-12M) 

alpha-Chlordane 
glunma-ChIordane 
4,4’-DDD 
4,4’-DDE 
4,4’-DDT 
Dieldrin 
Hepfachlor 
Heptachlor epwdde 
Arsenic 
Beryllium 

INORGANIC OR 
ORGAMC 

I/O 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
I 
I 
I I 

I 

5% lug/kg 
2.3 ug/kg 
55 q/kg 
91 uglkg 
71 uglkg 
15 uglkg 

100 q/kg 
70 q/kg 

7.7 q/kg 
3.6 q/kg 
3.7 uglkg 

25.3 mglkg 
0.12 mglkg 
179 (mg/kg 

SUMMARY 

INTAKE 
INGESTlON 
(mglkgday) r 

1 .OE-07 
4.OE-10 
9.6E-09 
1.6E-08 
1.2E-08 
2.6E-09 
1.7E-08 
1.2E-08 
1.3E-09 
6.3E-10 
6SE-10 
4.4E-06 
2.1E-08 
3.1E-0.5 

DICER RISK 

ORAL 
CSF 

(mglkgdayf 

7.3 
17 
2 

0.35 
0.35 

0.24 
0.34 

0.34 
16 

4.5 
9.1 
1.5 
4.3 
NC 

CANCER RISK DERMAL 
INGESTION AB.~ III 

CANCER RISK 
DERMAL 

7.6E-07 
6.8E-09 
1.9E-08 
5.6E-09 
4.3E-09 
6.3E-10 
5.9E-09 
4.2E-09 
2.2E-08 
2.8E-09 
5.9E-09 
6.6E-06 
9.OE-08 

- 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 

0.001 
0.001 
0.001 - 

INTAKE 
DERMAL 

(mg/kgday) 

4.8E-08 
1.8E-10 
4.4E-09 
7.3E-09 
5.7E-09 
1.2E-09 
8 .OE-09 
5.6E-09 
6.2E-10 
2.9E-10 
3.OE-10 
2 .OE-07 
9.6E-10 
1.4E-06 - 

DERMAL 
CSF (21 

(mglkgday).’ 

8 
34 

2.2 
0.44 
0.44 
0.3 

0.43 
0.43 

32 
9.2 
19 

1.5 
430 
NI 

3.8E-07 
6.3E-09 
9.7E-09 
3.2E-09 
2.5E-09 
3.6E-10 
3.5E-09 
2.4E-09 
2.OE-08 
2.7E-09 
5.7E-09 
3.1E-07 
4. IE-07 

TOTAL 
CANCER 

RISK 

l.lE-06 
1.3E-08 
2.9E-08 
8.8E-09 
6.9E-09 
9.9E-10 
9.4E-09 
6.6E-09 
4.lE-08 
5.5E-09 
1.2E-08 
6.9E-06 
5.OE-07 

SE-06 lE-06 9E-06 

l] USEPA Region IV guidance specifies absorption factors of I % for organics and 0.1% for inorganics (November 1995). 
21 Calculated from oral CSFs. 

SSSlNGf 
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TABLE E-6.11 

DIRECT CONTACT WITH AND INCIDENTAL INGESTION OF SURFACE SOIL 
FUTURE LAND USE - COMMERCIAL WORKER 
NTC ORLANDO 
OPERABLE UNIT 3 
STUDY AREA 8 

NONCARCINOGENIC EFFECTS 

I 
COMPOUND 

Benzo(a)anthracene 
Benzo(a)pyrene 
Benz&b)fluoranthene 
Benzofibfluoranthene 
ChrySeW 
DIhenz(a,h)anthracene 
Indeno(l,2,3sd)pyrene 
Ahirii 
Aroclor-1268 
alpha-CYordane 
IpUlElChI0rdaw 

4,4’DDD 
4,4’-DDE 
4,4’DDT 
Dieldrin 
Heptachlor 
Heptachlor epoxide 
MCPA 
MCPP 
AhJmhlnm 
BariWll 
AtSdC 

BeryBium 
CadmiWl 
chromIlml 
copper 
IrOIl 

Lead 

M-e-- 
Silver 

INORGANIC OR 

ORGANIC 

II0 

0 
0 
0 
0 
0 
0 
0 
0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

5.6 jmglkg 
SUMM 

[I] USEPA Region IV guidance specifies absorption factors of 1 I for organ& and 0. I % for inor; 

I [2] Calculated from oral RIDS. 

f3] Value for DDT used as a surrogate. 

290 q/kg 
290 uglkg 
310 ug/kg 
310 uglkg 
300 q/kg 
260 uglkg 
260 ugikg 
2.3 uglkg 
ss uglkg 
91 uglkg 
71 uglkg 
IS uglkg 

100 ug/kg 
70 uglkg 

7.7 uglkg 
3.6 ug/kg 
3.7 uglkg 

14000 uglkg 
34000 uglkg 
2520 mglkg 
27.1 mglkg 
25.3 mglkg 
0.12 mg/kg 

3 mglkg 
30 mglkg 

~-4.3 mglkg 
H?SO mglkg 

179 mglkg 
94.6 mglkg 
20.3 mglkg 

INTAKE 

INGESTION 

(mglkgday) 

1.4E-07 
1.4E-07 
1. SE-07 
1.5E-07 
1.5E-07 
1.3E-07 
1.3E-07 
l.lE-09 
2.7E-08 
4.5E-08 
3.58-08 
7.38-09 
4.9E-08 
3.4E-08 
X88-09 
1.8E-09 
1.8E-09 
6.8E-06 
1.7E-05 
1.2E-03 
1.3E-05 
1.2E-05 
5.98-08 
1.5E-06 
1.5E-05 
1.2E-0.5 
9.1E-04 
8.8E-05 
4.6E-05 
9.9E-06 

ORAL 

RiB 

(mg/kgday) 

m 

m 

m 

m 

m 

m 

m 

0.08003 

0.8#02 

o.ooos 

o.tnlos 

0.0085 13 

o.ooos (3 

o.ooos 

0.00085 

O.tWJS 

o.wJoo13 

0.0085 

0.001 
1 

0.07 
o.ooo3 

0.082 

0.001 
0.085 

NI 
0.3 

NI 

0.047 

0.005 

0.007 

HAZARD 

QUOTIENT 

INGESTION 

3.8E-05 
1.3E-03 
8.9E-05 
6.9E-05 
1.5E-05 
9X8-05 
6.8E-05 
7.5E-05 
3.5E-06 
1.4E-04 
1.4E-02 
1.7E-02 
1.2E-03 
1.9E-04 
4.1E-02 
2.98-05 
1.5E-03 
2.9E-03 

3.OE-03 

9.8E-04 
2.OE-03 
3.9E-04 

Oil! 

DERhIAL 

AJB Ill 

- 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 

0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 - 

INTAKE 

(mglkgdny) 

6.5E-08 
6.5E-08 
7.OE-08 
7.OE-08 
6.8E-08 
5.9E-08 
5.9E-08 
5.2E-10 
1.2E-08 
2.OE-08 
1.6E-08 
3.4E-09 
2.3E-08 
1.6E-08 
1.7E-09 
8.1E-10 
8.3E-10 
3.2E-06 
7.7E-06 
5.7E-05 
6.1E-07 
5.7E-07 
2.7E-09 
6.8E-08 
6.8E-07 
5SE-07 
4.2E-05 
4.OE-06 
2.1E-06 
4.6E-07 
1.3E-07 - 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

o.wJo1s 3.5E-05 
0.8ooo18 6.9E-04 

0.0004 5.1E-05 
0.0004 4.OE-05 

0.0084 [3] 8.4E-06 
o.ooo4 [3] 5.68-05 

0.0004 3.9E-05 
o.oooo2s 6.9E-05 

o.ooo25 3.2E-06 
O.OOOOO64 1.3E-04 

o.ooo2s 1.3E-02 
O.OtMS 1.5E-02 

0.2 2.8E-04 
o.oo49 1.2E-04 

O.OOO29 2.OE-03 
o.oooo2 1.4E-04 
0.00082 3.4E-03 
0.00055 1.2E-03 

ND 
0.086 6.9E-03 

ND 
0.0019 l.lE-03, 
0.0011 4.2E-04 

I o.ooo21~ 6.OE-04 
I n~nr 

TOTAL 

IIAZARD 

QUOTIENT 

7.2E-05 
2.OE-03 
1.4E-04 
l.lE-04 
2:3E-05 
125E-04 
l;,lE-04 
4.4E-04 
6: 8E-06 
2;7E-04 
2.6E-02 
3.2E-02 
1.5E-03 
3.1E-04 
4.3E-02 
1.6E-04 
4.88-03 
4.2E-03 

1 .OE-02 

2.1E-03 
2.48-03 
9.9E-04 

0.1 

SS8-INGf 
2l12i99 



TABLE E-6.12 

INHALATION OF PARTICULATES - SURFACE SOIL 
FUTURE LAND USE - COMMERCIAL WORKER 
NTC ORLANDO 
OPERABLE UNIT 3 
STUDY AREA8 

EXPOSURE PARAMETERS EQUATIONS 

1 PARAMJDER SYMBOL VALUE 
I 

UNITS 1 SOURCE 

FOR. CONCEtiTRATlON 

PART. EMISSION FACTOR 

CONCENTRATION AIR 

INHALATION RATE 

BODY WEIG‘IT 

EXPOSURE TIME 

EXKMJFtE FRUIUENCY 

EXPOSURE DURATION 

CONVERSION FAOR 

AVFBAGING TIME 

CANCER 

1 NONCANCER 

C 
PEF 
CA 
IR 

BW 
ET 
EF 
ED 
CF 

AT 
AT 

chemical- 
chemical-specific 

1.248+09 ma/kg default [l] 
chemical-specific mglm’ 

2.5 mJihour USEPA, 1995 

70 kg USEPA. 1991 
8 hours/day Assumption 

250 days/year Assumption 
25 YClIS USEPA, 1995 

0.001 mdug Organ& only 

70 ybars I USEPA, 1991 
years 

- - 
[l] PEF has been derived in the PEP Appendn to this report. 

USEPA, 1991. Human Health Evaluation Manual. Supplemental Guidarw: 

‘Standard Default Exposure Facton’: OSWER Directive 9X35.6-03. 

USEPA, 1995. Supplemental Guidance to RAGS: Region 4 Bulletins, Bulletin No. 3. November 1995. 

SS8JNHf 

2/12/99 

.> 

CANCER RISK = MTAKR (mglkgday) x INHALATION CANCER SLOPE FACTOR fmgikgday)~’ 

HAZARD QUOTIENT = INTAKE (tug/kg-day) / INHALATION REFERENCE DOSE (mg/kgday) 

INTAKE= lCAxlRxETxEFxED 

BW x AT x 365 dayslyr 

Where: 

CA= CxCFx(lIPEF) 

Note: For nowarcinogenk effects, AT = ED. 



TABLE E-6.12 

INHALATION OF PARTICULATES - SURFACE SOIL 
FUTURE LAND USE - COMMERCIAL WORKER 
NTC ORLANDO 
OPERABLE UNIT 3 
STUDY AREA 8 

CARCINOGENIC EFFECTS 

/ 

Benzo(a)pyrene Equivalents 

Aldrin 

Aroclor-1260 

alpha-ChIordane 

gamma-ChIordane 

4,4’-DDT 

Dieldrin 

HeptachIor 

Heptachlor epoxide 

Arsenic 

Beryllium 

Cadmium 

INORGANIC OR 
ORGANIC 

II0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

I 

I 

I 

I 

5% @kg 
2.3 uglkg 
5s @kg 
91 @kg 
71 q/kg 
70 @kg 

7.7 ugfkg 
3.6 q/kg 
3.7 uglkg 

25.3 mg/kg 
0.12 mg/kg 

3 mg/kg 

AIR 
CONCENTRATION 

(mg/m’) 

4.81E-10 
1.85E-12 
4.44E-11 
7.34E-11 
5.73E-11 
5.65E-11 
6.21B12 
2.9OE-12 
2.98E-12 
2.04E-08 
9.68E-11 
2.42E-09 
1.44E-07 179 Img/kg I 

SUMMARY CAN 
I 

INTAKE 

b&-W 

3.4E-11 
1.3E-13 
3.1E-12 
5.1E-12 
4.OE-12 
3.9E-12 
4.3E-13 
2.OE-13 
2.1E-13 
1.4E-09 
6.8E-12 
1.7E-10 
1 .OE-08 

ER RISK 

INHALATION 
CSF 

(mgk+y)‘-1 

3.1 

17 

2 

0.35 

0.35 

0.34 

16 

4.5 

9.1 

15 

8.4 

6.3 

ND 

CANCER 
RISK 

l.OE-10 
2.23-12 
6.23-12 
l.SE-12 
1.4E-12 
1.3E-12 
6.93-12 
9.1E-13 
1.9E-12 
2.1E-08 
5.7Ell 
l.lE-09 

2E-08 
NE = not evaluated. 

. . 
J 

1, 

. 

SS8-INHf 
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TABLE E-6.12 

INHALATION OF PARTICULATES - SURFACE SOIL 
FTJTURE LAND USE - COMMERCIAL WORKER 
NTC ORLANDO 
OPERABLE UNIT 3 
STUDY AREA 8 

NONCARCINOGENIC EFFECTS 

COMPOUND 
INORCANlC OR SO11 

ORGANIC CONCENTRATlOl’ 

Bem(a)aothacene 

Bem(a)pyrene 
Bemo(b)fluoranthene 
Bemo(k)fluoranthene 
CtWjWle 
Dibem(a,h)antbmcene 
Indeno(l,2,kd)pyrene 
Abin 
Am&r-1260 
dpb-Chl0rhe 
gamma-chlordane 
4,4’-DDD 
4,4’-DDE 
4,4’-DDT 
Dieldrin 
Hk@kXhhlr 
Heptachlor epoxide 
MCPA 

1 MCPP 
Aluminum 
AIlthOtl~ 
Al-S& 
BariUm 
Bf@itUIl 
CdIOiUtLl 
Cbromilllll 

.’ copper 
rmn 
Lead 

Manganese 
Silver 

0 290 ug/kg 
0 290 uglk 
0 310 @kg 
0 310 wlkg 
0 300 udks 
0 260 wlkg 
0 260 w/kg 
0 2.3 w&t 
0 55 udkg 
0 91 uglk 
0 71 @kg 
0 15 w/k 
0 loo w&z 
0 70 ugk 
0 7.7 uglkg 
I 3.6 wk 
0 3.7 wk 
0 14000 uglkg 
0 34ooo udkg 
I 2520 wlkg 
I 1.2 wk 
I 70 mdkg 
I 27.1 mdk 
I 0.12 w/kg 
I 3 mdk 
I 30 w/k 
I 24.3 mdkg 
I 18.50 mdk 
I 119 wk 
I 94.6 w/kg 
I 20.3 q/kg 
I 5.6 dkg 

AIR 
CONCENTRATION 

(mglm’) 

2.34E-10 
2.348-10 
2SOE-10 
2SOE-10 
2.42E-10 
2.10E-10 
2.10E-10 
1.85E-12 
4.44E-11 
7.34E-11 
5.73B11 
1.21E-11 
8.06E-11 
5.65E-11 
6.218-12 
2.9OE-09 
2.98E-12 
1.13E-08 
2.74E-08 
2.03E-06 
9.68E-10 
5.65E-08 
2.19E-08 
9.68E-11 
2.42E-09 
2.42E-08 
1.96E-08 
1.49E-06 
1 AE-07 
7.63E-08 
1.64E-08 
4.52E-09 

UMMARY HAZ 

INTAKE 
(mgkgday) 

- 
4.6E-11 
4.6E-11 
4.9E-11 
4.9E-11 
4.7E-11 
4.1E-11 
4.1E-11 
3.6E-13 
8.7E-12 
1.4E-11 
l.lE-11 
2.4E-12 
1.6E-11 
l.lE-11 
1.2E-12 
5.7E-10 
5.8E-13 
2.2E-09 
5.4E-09 
4.OE-07 
1.9E-10 
l.lE-08 
4.3E3-09 
1.9E-11 
4.7E-10 
4.7E-OS 
3.8E-09 
2.9E-07 
2.8E-08 
1.5E-08 
3.2E-09 
8.8E-10 

u1 

INHALATIO 
RtD 

Cm&day: 

ND 
ND 
ND 
ND 
ND 
ND 
ND 

o.oooo15 
0.000018 
0.0004 
0.0004 

o.ooo4 [l 
o.ooo4 [l 

0.0004 
0.000025 
o.ooo25 

O.OOOOO@ 
o.ooo25 
o.ooo5 

0.2 
0.00004 
o.ooo29 
o.ooo1 
o.oooo2 
0.0002 
o.ooo55 

ND 
0.006 

ND 
o.oooo14 
0.0011 
0.00021 

HAZARD 
QUOTlEhT 

2.4608 
4.8E07 
3.6E-08 
2.8EOS 
5.93-09 
3.93-08 
2.83-08 
4.9EOS 
2.33-06 
9.1E08 
8.8EO6 
l.lEO5 
2.OEO6 
4.73-06 
3.83-05 
4.33-05 
9SEO7 
2.43-06 
8.6EX6 

4.93-05 

l.lE-03 
2.93-06 
4.2EO6 - 

lE03 

I [l] RtD for DDT wed as a surrogate 
IND = a0 data available. 

SS8-INHf 



TABLE M.13 

DIRECT CONTACT WITH AND INCIDENTAL INGESTION OF SURFACE SOIL 
FUTURE LAND USE - EXCAVATION WORKER 
NTC ORLANDO 
OPERABLE UNlT 3 
STUDY AREA 8 

EXPOSURE PARAMETERS 

INGFSl’IONRAW 

FRACTION LNGESTED 

AD”ERENCE FACTOR 

AI,SDF.P,‘ION ISACTION 

SURFACE AREA EXPOSED 

DOSE ARSORBRD PER EVENT 

SYMBOL 

CS 
IR 
Fl 
AF 

ABS 
SA 

D&V., 

CF 

CF 

BW 
EF 
ED 

Yem USEPA. 1991 
year.3 USEPA, 1991 

~sorbed dose. 

CANCBR AT 70 
NONCANCER AT I 

[I] Units for exposure frequency i :vents/year in the, ulation of the demwlly 

USEPA, 1991, Human Health Evaluation Manual, Supplemental Guidance: “Standard Default Exposure Factors’; 

OSWER Directive 9285.6-03. 
USEPA, 1992. Dertnal Exposure Assessment: Principles and Applications; EPA/600/8-91/01 LB; 1192. 
USEPA, 1995. Supplemental Guidance to RAGS : Region IV, Human Health Risk Assessment Bulletin No. 3. 

VALUE UNITS SOURCE 

chemical-specific 
480 

100% 
I 

chemical-specific 
5,750 

CONWUtSION FACTOR 

CON”T3RSION FACTOR 

BODY WEIGHT 

EXPDSDRE FRRQURNCY 

EXF,XURR DURATION 

AVERAGtNG TIME 

chemical-specitic 

1 JME-09 

1 .OOE-o6 

70 
30 

Ww Organic conversion 

k&w Inorganic conversion 

ks USEPA, 1991 
days/year [l] Assumption 

years USEPA, 1991 

I 

SS8-INGf 
2112199 

EQUATIONS 

CANCER RISK = INTAKE (mg/kg-day) x CANCER SLOPE FACTOR (mg/kg-day).’ 

HAZARD QUOTIENT = INTAKE (mglkg-day) I REFERENCE DOSE (mglkg-day) 

~A~TNGRSTION = - 

BW x AT x 365 dayslyr 

~A~DERMAL = - 

BW x AT x 365 dayslyr 

Where: 
W”mt = CSxAFxABSxCF 

Note: For noncarcinogenic effects, AT = ED 



TABLE E-6.13 

DIRECT CONTACT WITH AND INCIDENTAL INGESTION OF SURFACE SOIL 
FUTURE LAND USE - EXCAVATION WORKER 
NTC ORLANDO 
OPERABLE UNIT 3 
STUDY AREA 8 

CARCINOGENIC EFFECTS 

Beruo(a)pyrene Equiv’alents 
AIdrio 
Amclor-1260 
alpha-Cblor&xle 
gslllUl8-ChIO~dan~ 
4,4’-DDD 
4,4’-DDE 
4,4’-DDT 
Dieldrfn 
H+&lO~ 
fkptaddor epoxide 
Arsenic 
Beryuium 
Lead 

1 

INORGANIC OR 
ORGANIC 

l/O 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
I 
I 
I 

r (m&day) 

4.8E-09 5% ug/kg 
2.3 uglkg 
ss ug/kg 
91 ug/kg 
71 uglkg 
15 ug/kg 

100 ug/kg 
70 ug/kg 

7.7 uglkg 
3.6 ug/kg 
3.7 uglkg 

25.3 mglkg 
0.12 mg/kg 
179 Img/kg I 1.4E-06 

SUMMARY CANCER RISK 

1.9E-11 
4.4E-10 
7.3E-10 
5.7E-10 
1.2E-10 
8.1E-10 
5.6E-10 
6.2E-11 
2.9E-11 
3.OE-11 
2.OE-07 
9.7E-10 

INTAKE 
INGESTION 

ORAL 
CSF 

(wkgdwY)- 

7.3 
17 
2 

0.35 
0.35 

0.24 
0.34 

0.34 
16 

4.5 
9.1 
1.5 
4.3 
NI 

- 
USEPA Region IV guidance specifies absorption factors of 1% for orgtics and 0.1% for inorganics (November 1995). 

CANCER RISK DERMAL INTAKE 
INGESTION ABS 111 DERhiAL 

3 SE-08 
3.1E-10 
8.9E-10 
2&E-10 
2.OE-10 
2.9E-11 
2.7E-10 
1.9E-10 
9.9E-10 
1.3E-10 
2.7E-10 
3.1E-07 
4.2E-09 

- 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 

0.001 
0.001 
0.001 - 

@Ivdl%-daY) 
5.7E-10 
2.2E-12 
5.3E-11 
8.8E-11 
6.8E-11 
1.4E-11 
9&E-11 
6.8E-11 
7.4E-12 
3.5E-12 
3.6E-12 
2.4E-09 
1.2E-11 

3E07 
1.7E-08 - 

DEBMAL 
CSF 121 

(mglkgdd 

8 
34 

2.2 
0.44 
0.44 
0.3 

0.43 
0.43 

32 
9.2 
19 

1.5 
430 
NI 

CANCER RlSK 
DERMAL 

TOTAL 
CANCER 

4.6E-09 
7.5E-11 
1.2E-10 
3.9E-11 
S.OE-l! 
4.3E-12 
4.1E-11 
2.9E-11 
2.4E-10 
3.2E-11 
6.8E-11 
3.7E-09 
5.OE-09 

RISK 

4.OE-08 
3.9E-10 
l.OE-09 
3.OE-IO 
2.3E-10 
3.3E-11 
3.2E-10 
2.2E-10 
1.2E-09 
1.6E-10 
3.4E-10 
3.1E-07 
9.1~~09 

lEO8 4E07 

SS.5-INGf 
2/12/99 
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TABLE E-6.13 

DIRECT CONTACT WITH AND INCIDENTAL INGESTION OF SURFACE SOIL 
FUTURE LAND USE - EXCAVATION WORKER 
NTC ORLANDO 
OPERABLE UNIT 3 
STUDY AREA 8 

NONCARCINOGENIC EFFECTS 

COMPOUND 

Benzo(a)anhacene 
Benzo(a)pyrene 
Benzo(l~)Iluoranthene 
Bew.oQIluomnthene 
ChrySeUe 
DIlx?Lu(a,h)mthracene 
Indeoo(l,2,3-cd)pyreae 
AIdsin 
ArocIor-126a 
alpha-Chlordane 
gamma-Chlordane 
4,4’-DDD 
4,4’DDE 
4,4’-DDT 
Wenanthrene[4] 
HeptachIor 
Heptachlor eponlde 
MCPA 
MCPP 
AIumInum 
BhUJl 
Arsenic 
Beryllium 
CiKltSliUm 
ChroIJlIUm 

Copper 
Iron 
Lead 

-gan- 
Silver 
V~diUm 

_. --. - ii] uSwA Kegion Ik< guidance specifics absorpiio~i iariors of i % for oigaics aii 0. I “m foi iaxgaii 
[2] Calculated from oral CSFs. 

INORGANIC OR 
ORGANIC 

110 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 5.6 jmglkg 

SUMMARY I 

I 131 Value for DDT used as a surrogate. 
ND = no data available. 

290 uglkg 
290 ug/kg 
310 uglkg 
310 uglkg 
300 uglkg 
260 uglkg 
260 uglkg 
2.3 uglkg 
ss q/kg 
91 uglkg 
71 ug/kg 
15 uglkg 

loo ug/kg 
70 uglkg 

7.7 uglkg 
3.6 uglkg 
3.1 ugikg 

MOO uglkg 
34000 uglkg 
2520 mg/kg 
27.1 mg/kg 
25.3 mg/kg 
0.12 mg/kg 

3 mglkg 
30 mg@ 

~4.3 mglkg 
18~0 mg/kg 
179 mg/kg 

94.6 mglkg 
20.3 mg/kg 

INTAKE 
INGESTION 
Img&4ay) 

1.6E-07 
1.6E-07 
1.7E-07 
1.7E-07 
1.7E-07 
1.5E-07 
1.5E-07 
1.3E-09 
3.1E-08 
5.1E-08 
4.OE-08 
8.5E-09 
5.6E-08 
3.9E-08 
4.3E-09 
2.OE-09 
2.1E-09 
7.9E-06 
1.9E-05 
1.4E-03 
1.5E-05 
1.4E-05 
6.8E-08 
1.7E-06 
1.7E-05 
1.4E-05 
1 .OE-03 
l.OE-04 
5.38-05 
l.lE-05 

ORAL 
RID 

bc@kwW 
NI 
NI 
NI 
NI 
NI 
NI 
NI 

o.oooO3 
o.wao2 
0.0005 
0.0005 

o.ooo5 [3 
o.ooo5 13 

0.0005 
0.3 

o.ollo5 
0.3 

O.OMO5 
0.001 

1 
0.07 

o.ow3 
0.002 
0.001 
0.02 

ND 
0.3 
ND 

0.@47 
0.005 
0.007 

HAZARD 
QUOTIENT 
1NGEi-TION 

4.3E-05 
1 SE-03 
l.OE-04 
8 .OE-05 
1.7E-05 
l.lE-04 
7.9E-05 
1.4E-08 
4.1E-06 
7.OE-09 
1.6E-01 
1.9E-02 
1.4E-03 
2.2E-04 
4.8E-02 
3.48-05 
1.7E-03 
8.5E-04 

3.5E-03 

l.lE-03 
2.3E-03 
4.5E-04 

0.2 

DEBhlAL 
ABS [II 

- 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
o.oi 
0.01 
0.01 
0.01 

0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 - 

IhTAKR 
DERMAL 

Cm&e-W 
2.OE-08 
2.OE-08 
2.1E-08 
2.1E-08 
2.OE-08 
1.8E-08 
1.8E-08 
1.6E-10 
3.7E-09 
6.1E-09 
4.8E-09 
1 .OE-09 
6.8E-09 
4.7E-09 
5.2E-10 
2.4E-10 
2.5E-10 
9.5E-07 
2.3B06 
1.7E-05 
1.8E-07 
1.7E-07 
8.1E-10 
2.OE-08 
2.OE-07 
1.6E-07 
1.2E-05 
1.2E-06 
6.48-07 
1.4E-07 
3.8E-08 - 

I 

! 

m 

ND 

o.ooo21 1.8E-04 

I 0.01 

2.1E-03 5.6E-03 

3.4E-04 
1.2E-04 

ND 

ND 

ND 

ND 

ND 

ND 

0.000015 

0.040018 

0.0004 

0.0004 

04004 [3] 
o.ooo4 [3] 

0.0004 
0.6 

0.00025 
0.6 

o.ooo25 
0.0005 

0.2 
0.0049 

OSWO29 
o.oooo2 
o.ooo2 

0.02 
ND 

0.006 
ND 

0.0019 
0.0011 

1 .OE-05 
2. IE-04 
1.5E-05 
1.2E-05 
2.5E-06 
1.7E-05 
1.2E-05 
8.7E-10 
9.7E-07 
4.2E-10 
3.8E-03 
4.6E-03 
8.5E-05 
3.7E-05 
5.9E-04 
4.1E-05 
1.OE-W 
1 .OE-O5 

TOTAL 
HAZARD 

QUOTlBh’T 

5.48-05 
1.8E-03 
1.2E-04 
9.2E-05 
1.9E-05 
f.3E-04 
!?. lE-05 
1.5E-08 
5.OE-06 
7.4E-09 
1.6E-01 
2.4E-02 
1.5E-03 
2.6E-04 
4.88-02 
7.4E-05 
1.8E-03 
8.6E-04 

1.5E-03 
2.4E-03 
6.38-04 - 

0: .* 

SSS-INGf 
u12/99 
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TABLE E-6.14 

INHALATION OF PARTICULATE+9 - SURFACE SOIL 
FUTURR LAND USE - EXCAVATION WORKER 
NTC ORLANDO 
OPERABLE UNIT 3 
STUDY AREA 8 

EXPOSURE PARAMETERS EQUATIONS 

SOIL CONCENTRATION 
PART. EMISSION FACTOR 

CONCENTRATION AIR 
INHALATION RATE 
BODY WEIGBT 
EXPOSURE TIME 
EXPOSURE FREQUENCY 
EXPOSDRE DURATION 
CONVERSION FACTOR 
AYERAGING TIME 

CANCER 

PARAMETER SYMBOL VALUE UNITS 1 SOURCE 

I chemical- 
C chemical-specific specific 

PEF 1.248+0!3 my/kg default [l] 
CA chemical-specific mglm’ 
IR 2.5 mVhour USEPA, 1995 

BW 70 kg USEPA. 1991 
ET 8 hours/day Assumption 
EF 30 days/year Assumption 
ED years Assumption 
CF 0.001 mdw Organics only 

AT 70 years USEPA, 1991 

i years USEPA, 1991 
- I NONCANCER I AT 

[I] PEF has been derived in the PEF Appendix to this report. 

USEPA, 1991. Human Health Evaluation Manual. Supplemental Guidance: 

Srandard Default Exposure Factors; OSWER Directive 9285.6-03. 

USEPA, 199s. Supplemental Guidance to RAGS : Region IV, Human Health Risk Assessment Bull&n NO. 3. 

CANCER RISK = INTAKE (mglkgdny) x INHALATION CANCER Su)PE FACTOR (mglkgday) -’ 

‘HAZARD QUOTIENT = INTAKE (mglkgday) / INHALATION REFERENCE DOSE (m&-day) 

INTAKE=- 
BW x AT x 365 dsysiyr 

WheFe: 
CA = CxCFx(I/PEFJ 

Note: For noncarctoogens, AT = ED. 

SS8-INHf 

2l12i99 ~ 

> .e 
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TABLE E-6.14 

INHALATION OF PARTICULATES - SURFACE SOIL 
FUTURE LAND USE - EXCAVATION WORKER 
NTC ORLANDO 
OPERABLE UNIT 3 
STUDY AREA 8 

CARCINOGENIC EFFECTS 

COMPOUND 

Benzo(a)pyrene Equivalents 

Aldrin 

Aroclor-1260 

alpha-Chlordane 

gamma-Chlordane 

4,4’-DDT 

Dieldrin 

Heptachlor 

Heptachlor epoxide 

Arsenic 

Beryllium 

Cadmium 

Lead 

INORGANIC OR 
ORGANIC 

SOIL I 
CONCENTRATION UNITS 

5% q/kg 
2.3 @kg 
5s uglkg 
91 uglkg 
71 uglkg 
70 uglkg 

7.7 @kg 
3.6 ug/kg 
3.7 ugfkg 

25.3 mg/kg 
0.12 mg/kg 

3 mglkg 

AIR 
CONCENTRATION 

(mg/m3) 

4.81E-10 
1.85E-12 
4.448-l 1 
7.34s11 
5.73E-11 
5.65E-11 
6.21E-12 
2.!XIE-12 
2.98E-12 
2.04E-08 
9.68E-11 
2.42E-09 
1,44E-07 

UMMARY CAN 

INTAKE INHALATION 

h$wW I CSF 
(mg/kgday)“-1 

1.6E-13 3.1 

6.2E-16 17 

1.5E-14 2 

2.5E-14 0.35 

1.9E-14 0.35 

1.9E-14 0.34 

2.1E-15 16 

9.7E-16 4.5 

l.OE-15 9.1 

6.8E-12 15 

3.2E-14 8.4 

8.1E-13 6.3 

4.8E-11 Nl 
ER RISK 

CANCER 
RISK 

LOE-13 
l.lE-14 
3.OE-14 
8.63-15 
6.73-15 
6.4E-15 
3.33-14 
4.43-15 
9.1E-15 
l.OE-10 
2.73-13 
5.lE-12 

lE-10 

; .: 



TABLE E.6.14 

INHALATION OF PARTICULATRS - SURFACE SOIL 
FUTURE LAND USE - EXCAVATION WORKER 
NTC ORLANDO 
OPERABLE UNIT 3 
STUDY AREA 8- 

NONCARCINOGENIC EFFECTS 

COMPOUND 

Benzo(a)antbracene 
Benzo(a)pyrene 
Benzo(b)tluoranthene 
Benz&)fluoranthene 
ChIplIe 
Dibeaz(a,h)anthcene 
Indeno(l,2,3-ed)pyrene 
AIdrin 
AK&r-1260 
alpha-ChIordane 
gamma-Chlordane 
4,4’-DDD 
4,4’-DDE 
4,4’-DDT 
Dleldrin 
IIeptacbIor 
Heptachlor epoxIde 
MCPA 
hlCPP 
AIuminum 
Anthony 
Arae& 
Barium - 
BergIlIum 
C~dUdlUU 
chromtum 

Copper 
Iron 
Lead 
Manganese 
Silver 
VanSdiUm 

INORGANIC OR 
ORGANIC 

I/O 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
I 
0 
0 
0 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

290 ug/kg 
290 uglkg 
310 q/kg 
310 uglkg 
300 uglkg 
260 ugfkg 
260 @kg 
2.3 q/kg 
55 uglkg 
91 uglkg 
71 ug/kg 
IS q/kg 

loo uglkg 
70 uglkg 

7.1 uglkg 
3.6’ q/kg 
3.7 uglkg 

moo uglkg 
moo u&kg 
2520 mglkg 

1.2 mg/kg 
70 mg/kg 

27.1 mglkg 
0.12 mglkg 

3 mglkg 
30 mg/kg 

24.3 mg/kg 
ISSO mglkg 
179 mglkg 

94.6 mglkg 
20.3 mg/kg 
5.6 mglkg 

[I] RID for DDT wed as a surrogate. 

AIR 
CONCENTRATION 

bg/m3) 

2.34E-1C 
2.34E-1C 
2SOE-1C 
2SOE-1C 
2.42E-1C 
2.10E-1C 
2.10E-1C 
1.85E-12 
4.44E-11 
7.34E-11 
5.73E-11 
1.21E-11 
8.06E-11 
5.65E-11 
6.21E-12 
2.9OE-OS 
2.98E-12 
l.l3E-OE 
2.74E-08 
2.03E-06 
9.68E-10 
5.65E-08 
2.19E-08 
9.68E-11 
2.42E-09 
2.42E-08 
1.96E-08 
1.49E-06 
1.44E-07 
7.63E-08 
1.64E-08 
4.52E-09 

UMMAFCY HA2 

INTAKE 
(mgkgday) 

- 
5.5E-12 
5.58-12 
5.9E-12 
5.9E-12 
5.7E-12 
4.9E-12 
4.9E-12 
4.4E-14 
l.OE-12 
1.7E-12 
1.3E-12 
2.8E-13 
1.9E-12 
1.3E-12 
lSE-13 
6.8E-11 
7.OE-14 
2.7E-10 
6.4E-10 
4.8E-08 
2;3E-11 
1.3E-09 
5.1E-10 
2.3E-12 
5.7E-11 
5.7E-10 
4.6E-10 
3.5E-08 
3.4E-09 
1.8E-09 
3.8E-10 
l.lE-10 

- 
D INDEB 

INHALATION 
RID 

(m&-W 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

0.000015 
0.000018 
O.OGO4 
0.0004 

o.ooo4 [l] 
o.ooo4 [ll 

0.0004 
o.oooo25 
O.OfN25 

O.OOOOO64 
0.00025 
o.ooo5 

0.2 
0.00004 
O.OCO29 
0.0001 
o.oooo2 
0.0002 
o.ooo55 

ND 
0.006 

ND 
0.000014 
0.0011 
0.00021 

HAZARD 
QUOTIENT 

2.93-09 
5.83-08 
4.3EO9 
3.4EO9 
7.1E-lC 
4.7EOS 
3.3EOS 
5.8EOS 
2.7EK 
l.lEW 
l.lE(H 
1.3E-06 
2.4EO7 
5.73-07 
4.6E06 
5.1E06 
l.lE07 
2.83-07 
l.OEO6 

5.83-06 

1.3E04 
3.53-07 
5.1E07 - 

lE04 

SS8JNHf 
2/12/99 

[ND = no data available. 



TABLE E-6.15 

INGESTION OF GROUNDWATER AS DRINIUNG WATER (UNFILTERED SAMPLES) 
FUTURE LAND USE - ADULT RESIDENT 
NW ORLANDO 
OPERABLE UNIT 3 
STUDY AREA 8 

EXPOSURE PARAMETERS 

PARAMETER SYMBOL 
CONCENTRATION WATER 1 cw 
INGESTION RATE IR 

BODY WEIGHT BW 

CONVERSION FACTOR CF 

EXPOSURE FREQUENCY EF 

EXPOSURE DURATION ED 

AVERAGING TIME 
CANCER AT 

NONCANCER AT 
USEPA. 1991. Human Health Evaluation Manual, Supplemen’ 

VALE 
chemical-specific 

2 

70 

UNITS 
ugmei 

liters/day 

kg 

‘Standard Default Exposure Factors’; OSWER Directive 9285.6-03. 

SOURCE 

USEPA. 1991 

USEPA, 1991 

CANCER RISK = INTAKE (mgkg-dpy) x CANCER SLOPE FACTOR (mgkg-day)-1 

HAZARD QUOTIENT = INTAKE (mgikg-day) I REFERENCE DOSE (m&g-day) 

Note: For wnrsrrinogenic effects, AT = ED. 

CARCINOGENIC EFFECTS 

WATER UNITS INTAKE CANCER SLOPE CANCER RISK 
COMPOUND CONCENTRATlON INGESTlO? FACTOR INGFSllON 

(mglkg-day) (mgllcgday)‘-1 

Dieldrio 0.02 UG/LI’llZR 1.9EM 16 3.OE-06 

AtXLlk 144 UGiLlTER 1.4E-03 1.5 2.0-3 

TOTAL CANCER RISK 2E-03 

NONCARCMOGENIC EFFECTS 

COMI’OIJND 

Naphthalent 
-. . . 

UNITS INTAKE BEFERENC 

COMPOUND CONCENTRATION .,“,.CU 1.1. -....,I INGESTION . ..--___-.. DOSE QUOTIENT 
bwkg-apr) INGESFION 

I 
1.4E-04 1 0.04 I 3.4E-03 

l.lE-U2 

I 
TOTAL HAZARD INDE 

ND = no data available. 

GwSiigf GwSiigf 
202/w 202/w 

? 

.\ 
B 



TABLE E-6.16 

INGESTION OF GROUNDWATER AS DRINKING WATER (UNFILTERED SAMPLES) 

FUTURE LAND USE - CHILD RESIDENT 

NTC ORLANDO 

OPERABLE UNIT 3 

STUDY AREA 8 

EXPOSURE PARAMETERS 

PARAMETER SYMBOL VALUE 

CONCENTRATION WATER cw chemical-specific 

INGlWl’ION RATE IR 1 

BODY WEIGHT BW IS 

CONVERSION FACTOR CF 0.001 

EXPOSURE FREQUENCY EF 350 

EXPOSUREDlJRATlON ED 6 

AVERAGING TIME 

CANCER AT 70 

NONCANCER AT 6 

USEPA. 1991. Human Health Evaluation Manual, Supplemental Guidance: 

“Standard Default Exposure Factors”; OSWER Directive 9285.603. 

UNITS SOURCE 

uglliter 

liters/day USEPA, 1991 

kg USEPA. I991 

m&g 
days/year USEPA. 1991 

years USEPA, 1991 

YCXS USEPA, 1991 

YCXS USEPA. 1991 

CARCINOGENIC EFFECTS 

CANCER RISK = INTAKE (m&?-day) x CANCER SLOPE FACTOR (mgkg-day)-1 

HAZARD QUOTIENT = IhTAKE (mglkg-day) I REFERENCE DOSE (mgkg-dayyf 

INTAKE= CWxIRxEFxEDxCF 

BW x AT x 365 days/year 

Note: For nonesrcinogentc effects, AT = ED. 

COMPGUND 

Dielcbin 

AFSSJk 

ND = No Data. 

WATER uwrs 

CONCENTRATION 

0.02 UG/LlTER 

144 UG/LtTER 

INTAKE CANCER SLOPE 

INGESTION FACTOR 

l.lE-07 16 

7.9E-04 1.5 

TOTAL CANCER RISK 

CANCER RISK 

INGFSITON 

l.ZE-03 

lE43 

NONCARCINOGENIC EFFECTS 

WATER UNITS INTAKE REFERENCE HAZARD 

COMKwND CONCENTRAnON INGESTION DOSE QUOTIENT I 
hwkg-dsY) (&kg-W INGFSllON 

NPDhtbSht I 5 IUGILITER I 3.2801 1 0.04 I 8.OE-03 

Dkllbim 
MCPA 

MCPP 

Aluminmn 

Arsaie 
Iroll 

MiWXWtW 

ND = no data available. 

0.02 UC/LITER 1.3Eo6 O.LXllW5 2.6E.02 

284 UG/LlTER 1.8EM 0.0005 3.6E+Ol 

435 UC/LITER 2.88-02 0.001 2.8E+Ol 

319 UC/LITER 2.OE-02 1 2.OEU2 

144 UGILtTER 9.2E-03 o.CQo3 3.1E+OI 

362 UGiLJTER 2.3EM 0.3 7.7E-02 

18.9 UGiLtTER i .mo3 0.02 9,2E!?2 

TOTAL HAZARD INDEX 9! 

Gw8iigf 

2112199 



TABLE E6.17 

DIRECT CONTACT WITH AND INCIDENTAL INGESTION OF SURFACE SOIL - CENTRAL TENDENCY 
cuRRENTANDFuTuRF. LAND USE - ADULT TRESPASSER - RECREATIONAL USER 
hTc ORLANDO 
OPERABLE UNIT 3 
sTuDYAREA 

EXPOSURE PARAMETERS 

PARAMETER 

CONCENTRATION SOIL 

INGESTIONR4TE 

FRACTION INGESTED 

ADHERENCE FACTOR 

ABSORPTION FRACl’lON 

SURFACE AREA EXPOSED 

DOSE ABSORBED PER EVENT 

CONVERSION FACTOR 

BODY WEIGHT 

EXPOSURE FREQUENCY 

EXPOSURE DURATION 

AVEFlAGMG TlME 

CANCER 

L NONCANCER 

SYMBOL 

cs 

IR 

FI 

AF 

AmI 

SA 

Dhcvcn 

CF 

CF 

BW 

EF 

ED 

AT 

AT 

VALUE uNlTs SOURCE 

chemical-specific hemical-specific 

50 mglday USEPA, 1991 

loim unitless Assumption 

0.2 mg/cm*-event IJSEPA, 1992a 

chemical specific witless USEPA, 1995 

5.m cm* USEPA, 1992b 

chemical specific mg/cm*-event USEpA, ,992 

l.OOE-06 k&w inorganics 

1.00E-09 Wug orgmics 

70 kg USEPA. 1991 

30 days/year [ 11 Assumption 

7 Y&WS USEPA, 1992a 

70 years USEPA. 1991 

7 years USEPA, 1992a 

[l] Units for exposure frequency are events/year in the calculation of the dermally absorbed dose 

USEPA. 1991. Human Health Evaluation Manual, Supplemental Guidance: “Standard Default Exposure 

Factors”; OSWER Directive 9285.6-03. 

USEPA, 1992a. Region 6 Memorandum: Central Tendency and RME Exposure Parameters. 

USEPA, 1992b. Dermal Exposure Assessment: Principles and Applications; EPA&OB/8-91/011B; January 19%. 
USEPA, 1995. Supplemental Guidance to RAGS : Region IV, Human Health Risk Assessment Bulletin No. 3. 

EQUATIONS 

:ANCER RISK = INTAKE (mg/kg-day) x CANCER SLOPE FACTOR (mglkg-day).’ 

IAZARLI QUOTIENT = INTAKE (mglkg-day) / REFERENCE DOSE (mglkg-day) 

EVTAKE-~JGE~TION = CS x IR x FI x CF x EF x ED 

BW x AT x 365 dayslyr 

INTAKE-DERMAL = DAevent x SA x EF x ED 

BW x AT x 365 dayslyr 

Where: 
DAc,a*= CS x AF x ABSd x CF 

Note: For noncarcinogenic effe&x AT = ED 

SS8INGcf 
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TABLE E6.17 

DIRECT CONTACT WITH AND INCIDENTAL INGESTION OF SURFACE SOIL - CENTRAL TENDENCY 
CURRENT AND FUTURE LAND USE - ADULT TRESPASSER - RECREATIONAL USER 
NTC ORLANDO 
OPERABLE UNIT 3 
STUDY AREA 8 

CARCINOGENIC EFFECTS 

COMPOUND 

Benzo(a)pyrene Equivalents 

OR ORGANIC 

I/O 

0 

SOIL 

I 

UNITS 

CONCENTRATlON 

596 wfkg 
AIdrin 
Aroelor-1260 
alpha-Chlordane 
gamma-Chlordane 
4,4’-DDD 
4,&DDE 
4,4’-DDT 
Dieldrin 
Heptachlor 
Heptachlor epoxide 
Arsenic 
Beryllium 
Lead 

0 2.3 
0 55 
0 91 
0 71 
0 15 
0 100 
0 70 
0 7.7 
0 3.6 
0 3.7 
I 25.3 
I 0.12 
I 

INTAKE 

INGESTION 

b@cz-day) 

3.5E-09 
1.4E-11 
3.2E-10 
5.3E-10 
4.2E-10 
8X8-14 
5.98-13 
4.1E-10 
4SE-11 
2.1&11 
2.2E-11 
1 SE-07 
7.OE-10 

I 179 Img/kg I l.lE-06 

SUMMARYCANCERRISI( 

m 
7.3 I 2.68-08 I 0.01 
17 2.3E-10 
2 6SE-10 

0.35 1.9E-IO 
0.35 lSE-10 
0.24 2.lE-14 
0.34 Z.OE-13 
0.34 1.4E-10 

16 7.2E-IO 
4.5 9SE-11 
9.1 2.OE-10 
1.5 2.2&07 
4.3 3.OE-09 

0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 

0.W 
0.001 

ND1 I 0.001 

I 3E-07 1 

INTAKE DERhlAL 

DERMAL CSF [21 

@@kg-day) (mg/kgdny)” 

7.OE-10 8 
2.78-12 34 
6.5E-11 2.2 
l.lE-10 0.44 
8.3&t I 0.44 
1.8E-14 0.3 
1.2E-13 0.43 
8.2E-11 0.43 
9.OE-12 32 
4.28-12 9.2 
4.3E-12 19 
3.OE-09 1.5 
1.4E-11 430 
2.1 E-08 NC 

CANCER 

RISK 

DERMAL 

5.6809 
9.2E-11 
1.4E-10 
4.7E-1 I 
3.7E-I1 
5.3E-I5 
5.OE-14 
3.5E-11 
2.9E-10 
3.9E-11 
8.3E-1 I 
4.58-W 
6.1 E-W 

2E-08 3E07 =I [l] USEPA Region IV guidance specifies absorption factors of 1% for organics and 0.1% for inorganics (November 1995). 
[2] Calculated from oral CSFs. 

SS8INGcf 
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TABLE E-6.17 

DIRECT CONTACT WITH AND INCIDENTAL INGESTION OF SURFACE SOIL - CENTRAL TENDENCY 
CURRENT AND FUTURE LAND USE - ADULT TRESPASSER - RECREATIONAL USER 
NTC ORLANDO 
OPERABLE UNIT 3 
STUDY AREA 8 

NONCARCINOGENIC EFFECTS 

I COMPOUND 
Beuzo(a)authraeene 

I Chrysene 

INORGANIC OR 
ORGANIC 

Indeno(l,2,3cd)pyrene 
Aldrin 
Aroclor-1260 
aIpha-Chlordane 
gamma-ChIordane 
4,4’-DDD 
4,4’-DDE 
4,4’-DDT 
Dieldrtn 
Ifeptactdor 
Heptachlor epuxide 
MCPA 
MCPP 
Aluminum 
Antimony 
Barium 
Arsenic 
Beryllium 
Cadmium 
chromium 
Copper 
Iron 
Lead 
Manganese 
Silver 20.3 mg/kg 
Vanadium J 5.6 mglkg 

SuMMAl 
[l] USEPA Region IV guidance specifies absorption factors of 1% for organics and 0.1% for inorganics 

I 

[2] Zaicuiated from oral RiIh 
[3] Value for DDT used as a surrogate. 

0 
0 
0 
0 
0 
0 
0 
0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

290 uglkg 

290 ug/kg 

310 q/kg 

310 q/k&! 
300 ug/kg 

260 uglkg 

260 uglkg 

2.3 uglkg 
55 q/kg 

91 uglkg 

71 uglkg 

15 uglkg 

100 @kg 

70 uglkg 
7.7 ug/kg 
3.6 ug/kg 
3.7 q/kg 

14000 uglkg 
34OOO ug/kg 
2520 mg/kg 

1.2 mg/kg 
27.1 mgikg 
25.3 mglkg 
0.12 mg/kg 

3 mgncg 
30 mglkg 

24.3 mglkg 
1850 mg/kg 
179 mglkg 

94.6 mglkg 

SOIL UNITS 

CONCENTRATION 
I 

INTAKE 

INGESTION 

(ma/kg-day) 

1.7E-08 

I .7E-08 

1.8E-08 

1 .SE-OE 

1.8E-08 

1.5E-08 

1.5E-08 

1.4E-IO 
3.2E-09 
5.3E-09 
4.2E-09 
8.8E-10 
5.98-09 
4.1E-09 
4.5E-10 
2.1E-10 
2.2E-10 
8.28-07 
2.OE-06 
1.5E-04 
7.OE-08 
1.6E-06 
1.5E-06 
7.OE-09 
1.8E-07 
1.8E-06 
1.4E-06 
l.lE-04 
l.lE-05 
5.68-06 
1.2E-06 

ORAL 
RfD 

(mglb4ay) 

NI 

NI 

NI 

NI 

NI 

NI 

NI 

0.00003 
0.00002 
0.0005 
0.0005 

0.0005 [3 
0.0005 [3 

0.0005 
O.OOOO5 
0.0005 

0.000013 
0.0005 
0.001 

1 
0.8004 

0.07 
0.0003 
0.002 
0.001 
0.005 

NI 
0.3 
NI 

0.047 
0.005 
0.807 

HAZARD 
QUOTIENT 
INGESTION 

4.5E-06 
1.6E-04 
l.lE-05 
8.3E-06 
1.8E-06 
1.2E-05 
8.2E-06 
9.OE-M 
4.2B07 
1.7E-05 
1.6E-03 
2.OE-03 
1.5E-W 
1.8E-M 
2.3E-05 
5.OE-03 
3.5E-06 
1.8E-04 
3.58-W 

3.6E-04 

1.2E-04 
2.4E-04 
4.78-05 

0.01 

DERMAL 

ABS III 

- 
0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 

0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 

- 

INTAKE DERMAL 
DERMAL RID PI 

Nwk-d~y) b@wW 

3.4E-09 NI 

3.4E-09 NI 

3.68-09 NI 

3.68-09 NI 

3.58-09 NI 

3.1E-09 NI 

3.1 E-09 NI 
2.7E-11 0.000015 
6.5E-10 0.000018 
l.lE-09 0.0084 
8.3E-10 0.0084 
1.8E-10 0.0001 [3 
1.2E-09 0.0001 13 
8.2E-10 0.0001 
9.OE-11 0.000025 
4.2E-11 0.00025 
4.3E-11 O.EOEOO64 
1.6E-07 0.00025 
4.OE-07 0.0005 
3.OE-06 0.2 
1.4E-09 O.OOEO4 
3.28-08 0.0049 
3.OE-08 0.00029 
1.4E-10 0.00002 
3.5E-09 0.0002 
3.58-08 0.00055 
2.98-08 NI 
2.2EX% O.OO6 
2.1E-07 NT 
l.lE-07 0.0019 
2.4E-08 0.0011 
6.68-09 0.00021 

HAZARD TOTAL 
QUOTIENT HAZARD 
DERMAL QUOTIENT 

1.8E-06 6.3E-06 
3.6&05 2.OE-04 
2.7E-06 1.3E-05 
2.1E-06 1 .OE-05 
1 .SE-06 3.5E-06 
1.2E-05 2.38-05 
8.28-06 1.6E-05 
3.68-06 1.3E-05 
1.7E-07 5.98-07 
6.8806 2.3E-05 
6.6E-04 2.38-03 
8.OE-04 2.88-03 
1.5E-05 1.6E-04 
3.58-05 2.1E-04 
6.5E-06 2.9E-05 
1 .OE-O4 5.lE-03 
7.OE-06 l.lE-05 
1.8E-05 1.9E-04 
6.4E-05 4.28-04 

3.68-04 7.28-04 

5.8E-05 1.88-04 
2.2E-05 2.68-04 
3.1E-05 7.8E-05 

0.002 0.01 

J 
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TABLE E-6.18 

DIRECT CONTACT WITH AND INClDENTAL INGESTION OF SURFACE SOIL - CENTRAL TENDENCY 
CURRENTANDFWURE LAND USE - ADOLESCENT TRESPASSER / RECREATIONAL USER 
NTC ORLANDO 
OPERABLE UNIT 3 
STUDY AREA 8 

EXPOSURE PARAMETERS 

PARAMETER 

CONCENTRATION SOIL 

INGESTION RATE 

FRACTION INGI?SlZD 

ADHERENCE FACTOR 

AGE-SPECIFIC SURFACE AREA 

ABSORF=I.ION FRACTION 

CONVERSION FAnOR 

BODY WEIGHT 

AGE-SPECIFIC BODY WEIGHT 

EXPOSUREFREQUENCY 

EXPOSURE DURATION 

AGESPECIFIC EXFVSLJRE DURATION 
SURFACE AREA 

DOSE ABSORBED PER EVENT 

AVERAGING TIME 

CANCER 
NONCANCER 

[I] Units for exposure frequency are in evenrslyear 

SYMBOL 

cs 

IR 

FI 

AF 

SA, 

ABSd 

CF 

CF 

BW 

BWi 

EF 

ED 

ED, 

SA 

D&m 

VALUE 

chemical-specific 

50 

100x 

0.2 

age-specific 

chemical-specific 

1 .CK%06 

I JQE-09 

45 

age-specific 

30 

2 

age-specific 

4429 

chemical-specific 

AT 70 

AT 2 

he calculation of the nally absorbed dose. 

UNtTS SOUBCE 

hemical-specific 

mglday USEPA, 1991 

unitless Assumption 

mg/cm+vent USEPA, 1992a 

cm2 USEPA, 1989 

unidess USEPA, 1995 

kg@ Inorganics 

kg/w Organics 

kg USEPA, 1995 

ks USEPA, 1989 

days/year [l] Assumption 

years USEPA, 1992a 

years Assumption 

cm2 USEPA, 1997 

mg/cm*-event Per USEPA, 1992b 

USEPA. 1991 

USEPA, 1992a 

121 In estimating the demxdly absorbed dose for children age 7 through 16. the time-weighled. bodyweight normalized surface area exposed is 

calculated from surface area, exposure duration, and body weight for each of IO age periods. age 7 through 16, per USEPA, 1992. 

USEPA, 1989. Exposure Factors Handbook:EPA&W3/8-89/043; May 1989. 

USEPA. 1991. Human Health Evaluation Manual, Supplementat Guidance: ‘Staodard Default Exposure Factors’: OSWER Directive 9285.6-03. 

USEPA, 1992x Region 6 Memorandum: Central Tendency and RME Expasme Parameters. 

USEPA, 1992b. Dermal Exposure Assessment: Principles and Applications; EPA/600/8-91/011B; January 1992. 

USEPA, 1995. Supplemental Guidance to RAGS : Region IV, Human Health Risk Assessment Bulletin No. 3. 

USEPA. 1997. Exposure Factors Handbook; EF&@JfP45/Kt2Fa; August 1997. 

SS8lNGcf 
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EQUATIONS 

CANCER RISK = INTAKE (mg/kgday) x CANCER SLOPE FACTOR (mg/kgday)” 

HAZARD QUOTIENT = INTAKE (mglkg-day) I REFERENCE DOSE (mglkgday) 

WAKE-INGESTION = CS 

BW x AT x 365 daysfyr 

INTAKB.DERMAL = AT x 365 days/year) x S&s/,4 

Where: 
LS&,/,~ = SUM (SA, x ED, I BWb 
DAtrm = CSxAFxABS,,xCF 

Note: For noncarcinogenic effects: AT = ED. 



TABLE Ed.18 

DIRECT CONTACT WITH AND INCIDENTAL INGESTION OF SUBFACE SOIL - CENTRAL TENDENCY 
CURRENTANDlWTLJRE LAND USE - ADOLESCENT TRESPASSER I RECREATIONAL USER 
NTC ORLANDO 
OPERABLE UNIT 3 
STUDY AREA 8 

CARCINOGENIC EFFJXTS 

COMPOUND 

Benzo(a)pyrene Equivalents 
Aldlin 
Aroclor-1260 
alpha-Chlordane 
gamma-Chlordane 
4,4’-DDD 
4,4’-DDE 
4,4’-DDT 
Die&in 
H@8CbkJ~ 
Heptachlor epoxide 
Arsenic 
Bel$liUIU 
Lead 

t 

INORGANIC OR 
ORGANIC 

I/O 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
I 
I 
I 

INTAKE 

INGESTION 
(mgkgday) 

1.6E-09 

ORAL 
CSF 

bwlkedd 

CANCER RISK DERMAL 
INGESTION AES [II 

5% uglkg 
2.3 uglkg 
5s uglkg 
91 q/kg 
71 uglkg 
15 uglkg 

100 uglkg 
70 ug/kg 

7.7 uglkg 
3.6 uglkg 
3.7 ug/kg 

25.3 mglkg 
0.12 mglkg 

. 

6.OE-12 
1.4E-10 
2.4E-10 
1.9E-10 
3.9E-11 
2.6E-10 
1.8E-10 
2.OE-11 
9.4E-12 
9.7E-12 
6.6E-08 
3.1E-10 

7.3 
17 
2 

0.35 

1 179 lmglkg 1 4.7&01 I 
SUMMARY CANCER RISK lE-07 

0.35 
0.24 
0.34 

0.34 
16 

4.5 
9.1 
1.5 
4.3 

l.lE-08 
l.OE-10 
2.9E-10 
8.3E-11 
6SE-11 
9.4E-12 
8.9E-11 
6.2E-11 
3.2E-10 
4.2E-11 
8.8E-11 
9.9E-08 
1.3E-09 

I [I] USEPA Region IV guidance specifies absorption factors of 1% for organics and 0.1% for inorganics (Iiovember 1995). 
[2] Calculated from oral CSFs. 

0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 

0.001 
0.001 
0.001 

INTAKE 

DERMAL 
(mgkwW 

6.2E-09 
2.4E-11 
5.7E-10 
9SE-10 
7.4E-10 
1.6E-10 
l.OE-09 
7.3E-10 
8.OE-11 
3.7E-11 
3.8E-11 
2.6E-08 
1.2E-10 
1.9E-07 

8 5.OE-08 
34 8.1E-10 

2.2 1.3E-09 
0.44 4.2E-10 
0.44 3.2E-10 
0.3 4.7E-11 

0.43 4.5E-10 
0.43 3.1E-10 

32 2.6E-09 
9.2 3.4E-10 
19 7.3E-10 

1.5 3.9E-08 
438 5.4E-08 
ND 

lE-07 

TOTAL 
CANCER 

RISK - 
6.1E-08 
9.2E-10 
1.5E-09 
5.OE-10 
3.9E-10 
5.6E-11 
5.4E-10 
3.8E-10 
2.9E-09 
3.9E-10 
8.2E-10 
1.4E-07 
5.58-08 

- 
3E07 
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6612112 

4WNI8SS 

0.0 
- 
EV'10'1 
EO-20‘1 
EV~O'Z 

0'0 

WEIL.6 
KmL.9 
EVEI8'1 

ZO-EIZ'I ZVEIT.1 

EO-XZ m-~oI"'z 
W3Z'8 #ZlS'S 
W3Z'Z KXIZ'Z 
ZVo-aI'I EVBZ'E 
PO-BP'Z KEIO'Z 
m-WI CO-%'I 
PO-36'9 mEi 
ZO-38.Z 7mIS‘Z 
M-BC'Z zvzoO'z 
PO-HP'Z PO-3I'Z 
9036'S 9VBZ'S 
PO-BE'1 m-ar~r 
VML'Z M)-EIS'Z 
WH8'E PO-39'6 
so-x.5 SO-35.5 
SO-38'L Sc+IS'9 
50-36'6 SOCK'8 
CO-ZtP't EO-31'1 
so-FKC‘9 SOa9'S 

- 
mmonb 
anvzvn 
lv.Lo.L 

ivm3a 
.INLNpI.LOflD 
anvzvn 

T 

12ooo'O LO-30.2 
1100-O LO-BP'L 
6100-O 9vBP'E 
UN 90-iIS'9 
900'0 SO-ErL'9 
UN LO-38'8 
ssooo'o 90-a.1 
zowo LO-317 
ZOOOO-0 60-WV 
6uwH)'O LO-3Z.6 
6VOO.O LO-36’6 
tOOOO.0 80-WP 
Z'O SO-EIZ.6 
sooo'o SV3Z‘ I 
sz#oo-0 905rI'S 
-0 6VBE'T 
szooo'o 60-X'I 
szoooo-0 60-38'2 
IOOO‘O 805IS‘Z 
[El IOOWO 80-89X 
ICI IOOO'O 60-35'5 
pooo'0 80-39'Z 
pooo'0 80-%X 
8IOOWO 80-EIO'Z 
sIoooo’o 01-3.8 
UN 80-85'6 
aI.4 80-ElS.6 
UN LO-XII'I 
aN LO-21'1 
UN LO-XI'1 
UN LO-31'1 
UN LO-31'1 

W-WW MP~V~~) 
Izl aJn wm3a 

ivwx3a 3nV.LNI 

100'0 
100'0 
100'0 
100'0 
100'0 
WO'O 
too.0 
100‘0 
KIO'O 
100'0 
100'0 
100‘0 
100'0 
10'0 
10'0 : 
10'0, 
to.0 
to.0 
10‘0 
ro.0 
10'0 
10'0 
10'0 
IO.0 
10'0 
10'0 
10'0 
10'0 
10'0 
10'0 
10'0 
10‘0 

111 sav 
wm3a 

10'0 

so-BE’L 
WHL’E 
PO-FI8.I 

Hm9'S 

PO-BS'S 
PO-FIL’Z 
9VZIS’S 
EO-BL’L 
So-BS’E 
bo-BL’Z 
w-BE’2 
Eo-BI’E 
txm9'Z 
SO-F39.z 
Lo-39'9 
SO-WI 
SO-FE'1 
50-38'1 
9cmL’Z 
SO-BE'1 
SO-BL’I 
PO-EI5.Z 
9VCiOO’L 

NOLLS33NI 
.LNNaILOrm 
alIVZVH 

LWO 

soo'o 

LtirO 

w 

E'O 

3N 

soo-0 

100’0 
zoo-0 
EOOO’O 
LO.0 
WUO’O 
I 
IWO 
sooo-0 
EIooowO 
sooo’o 
soooo.0 
sooo-0 
E1sooo.0 
Qsooo.0 
sooo'o 
sooo'o 
zoooo.0 
E0000'0 

IN 
IN 
IN 
IN 
IN 
IN 
IN 

@F-kw 
am 

IV210 

90-36'1 
9029'8 
so-Er99'1 
mEIL'1 
903Z'Z 
!xmL’Z 
LO-BL’Z 
80-3I.I 
90-3c.z 
90-3s.z 
LO-31'1 
PO-X'Z 
!a-arx 
90-XI 
01-BP'E 
0t-X'E 
OI-9O’L 
60-w9 
60-3I.6 
60-?a'1 
60-as'9 
605X8 
60-30'S 
or-a1.z 
80-BP'Z 
80-EW'Z 
80-3L.Z 
80-38'1 
80-38'2 
805I9.Z 
80-iI9.Z 

W-WW 
NOILSiWNI 

3xV.LNI SJ.INn 

9’S 

E’OZ 

9% 

6LI 

OS81 
E’Pi: 
OE 
E 
ZI’O 
E’SZ 
I'LZ 

Z’I 
OZSZ 
ooo#E 
InwI 
L’E 
9’E 
L'L 

01 

001 
SI 
IL 

16 
ss 
E’Z 

09Z 

09Z 

ooc 
01s 
OK 
062 
062 

NOUVXLNDN03 
110s 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
O/I 

31NV3210 
LIO 3INV3llONI 

335'll TVNOI.LWl?I333 I X3SSVdS3lI.L. LN33STIOUV - 3%-l WV? 3WUl.4 tINV .LN3XWl3 
~3~3mm. WBJMI~ - 710s 33v.mfls ~0 N~LL~~~)NI wm3amI a~v ~LLLI( mvmo3 mrma 

81’9-3 3’ItiJ. 



TABLE E-6.19 

DIRECT CONTACT WITH AND INCIDENTAL INGESTION OF SURFACE SOIL - CENTRAL TENDENCY 
FUTURE LAND USE - ADULT RESIDENT 
NTC ORLANDO 
OPERABLE UNIT 3 
S’IVDY AREA 8 

EXPOSURE PARAMETERS EQUATIONS 

I PARAMETER 

CONCENTTLATION SOL 

INGFSTION RATE 

FRACTION INGRWED : 

ADHERENCE FACTOR 

ABSORPTION FRACTION 

SURFACE AREA EXPOSED 

DOS? ABSORBED PER EYRNT 

CONYERSION FACTOR 

CONYERSION FACTOR 

BODY WEIGHT 

EXPOSDRE FREQDRNCY 

EXPOSVRE DDRATION 

AVEEAGING TIME 

CANCER 

SYMBOL 

cs 
IR 
FI 
AF 

ABS, 

SA 

D&W 

CF 

CF 

BW 

EF 

ED 

AT 

NONCANCER I AT 
I . . 

70 YCUS USEPA, 1991 

I YeSIS USEPA, 1992a 

[I] Units for exposure frequency are evenwyear m me catculation of the dermally absorbed dose. 

VALUE UNITS 

chemical-specific chemical-specific 

SOURCE 

50 mglday USEPA, 1991 
100% unitless Assumption 

0.2 m&m*-event USEPA, 1992a 
chemical-specific witless USEPA, 1995 

wfl cm1 USEPA. 1992b 
chemical-specific W/C”‘2-eve”t IJSEI’A. 1992 

1 .OOE-09 Ww Organic conversior 

1 .ooE-06 k/w Inorganic conversh 

70 kg USEPA, 1991 

350 days/yew [I] USEPA, 1991 

7 years USEPA. 1992a 

USEPA, 1991. Human He&b Evaluation Manual, Supplemental Guidance: “Standard Default Exposure Factors”; 

OSWER Directive 9285.6-03. 

USEPA, 1992a. Region 6 Memorandum: Central Tendency and RME Exposure Parameters. 
USEPA, 1992b. Dcrmal Exposure Assessment: Principles and Applications; EPA/600/8-91/011B; January 1992. 
USEPA, 1995. Supplemental Guidance to RAGS : Region IV. Human Health Risk Assessment Bulletin No. 3. 

CANCER RISK = INTAKE (mgkgday) x CANCER SLOPE FACTOR (mglkgday)” 

HAZARD QUOTIENT = INTAKE (mglkg-day) / REFERENCE DOSE (mglkg-day) 

~J=&NGRSTION = CS 

BW x AT x 365 dayslyr 

.INTAKIGDERMAL = DA”& x SA x EF x ED 

BW x AT x 365 dayslyr 

Where: 
D&d = CSxAFxABS,,xCF 

Note: For noncarcinogenic effects, AT = ED. 

SSBINGcf 
2/n/99 



]L?i 

INORGANIC OR 
ORGANIC 

I/O 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
I 
I 
I 

5% 
2.3 

55 

91 

71 
15 

100 
70 

7.7 
3.7 
3.6 

25.3 
0.12 

w&g 
Wkg 
‘uglkg 

@kg 
, ugkz 
wk 
udkg 
lug/kg 
iw$kg 
i mgk 

3.8E-09 
6.28-09 
4.9E-09 
l.OE-09 
6.8E-09 
4.8E-09 
5.3E-10 
2.5E-10 
2SE-10 
1.7E-06 
8.2E-09 
1.2E-05 179 [mg/kg 1 

SUMMARY CANCER&SK 

17 
2 

0.35 
0.35 
0.24 
0.34 
0.34 

16 
9.1 
4.5 
1.5 
4.3 I ND1 

I -- ^_ 
I 3lGug 

/l]Relative @Xency factors were applied to the CSFs for carcinogenic PAHs. Relative potency factors are derived in “Provisional Guidance for Quantitative Risk Asse 

COMPOUND 

Benm(a)pyrene Equivalents 

Aldrb3 

Ardor-1260 

alpha-Chlordane 

gamma-chlordane 

4,4’-DDD 

4,4’-DDE 

4,4’-DDT 

Die&in 

Heptachlor epoxide 

Heptachlor 

Arsenic 

B@liUUl 

SOIL 

I 

UNITS 

I 

INTAKE 
CONCENTRATION INGESTION 

TABLE E-6.19 

DIRECT CONTACT WITH AND INCIDENTAL INGESTION OF SURFACE SOIL - CENTRAL TENDENCY 
FIJTUIW LAh’D USE - ADULT RESIDENT 
NTC ORLANDO 
OPERABLE UNIT 3 
STUDY AREA 8 

CARCINOGENIC EFFECTS 

lug/kg 

u&g 

bug/kg-day) 

4.lE-08 
1.6E-10 

ORAL 
CSF 111 

Wke*y)~’ 

7.3 

CANCER RISK 
INGESTION 

3 .OE-07 
2.7E-09 
7.5B09 
2.2B09 
1.7E-09 
2.5E-10 
2.3E-09 
1.6E-09 
8.4E-09 
2.3E-09 
l.lE-09 
2.6E-06 
3.5E-08 

I [2] USEPA Region IV guidance &&es absorption factors of 1% for organics and 0.1% for inorganics (November 1995). 
[3] Calculated from oral CSFs. 

(ND = no data available. 

_I 

0.01 8.2E-09 
0.01 3.2E-11 
0.01 7.5E-10 
0.01 1.2E-09 
0.01 9.7E-10 
0.01 2.1E-10 
0.01 1.4E-09 
0.01 9.6E-10 
0.01 l.lE-10 
0.01 5.lE-11 
0.01 4.9E-11 

0.001 3.5E-08 
0.001 1.6E-10 
0.001 2.58-07 

DERhIAL CANCER RISK 
CSF [3] DERMAL 

(mglkg-day)~’ 
8 6.5E-08 

34 l.lE-09 
2.2 1.7E-09 

0.44 5.5E-10 
0.44 4.3E-l? 
0.3 6.2E-11 

0.43 5.9E-10 
0.43 4.1E-10 

32 3.4E-09 
19 9.6E-10 

9.2 4.5E-10 
1.5 5.2E-08 
430 7.1E-08 
ND1 

I 2Ea7 
nent of Polycyclic Aromatic Hydrocarbons.” USEPA, 1993. 

TOTAL 
CANCER 

RISK 

3.6E-07 
3.7E-09 
9.28-09 
2.7E-09 
2.lE-09 
3.1E-10 
2.9E-09 
2.OE-09 
1.2E-08 
3.3E-09 
1.6E-09 
2.7E-06 
l.lE-07 

3E-06 

SSSINGcf 



TABLE E-6.19 

DIRECT CONTACT WITH AND INCIDENTAL INGESTION OF SURFACE SOIL - CENTRAL TENDENCY 
FUTURE LAND USE - ADULT RESIDENT 
NTC ORLANDO 
OPERABLE UNIT 3 
STUDY AREA 8 

NONCARCINOGENIC EFFECTS 

COMPOUND 

Beazo(a)anthmcene ’ 

Bemo(a)pyrene 

Bem(b)fluomthene 

Bemo(k)fluormthene 

Chrysene 

Dibenz(a,h)anUuacene 

Indeno(l,2,3-fd)pyrene 

Aldrin 

Aroelor-1260 

alpha-Chlordane 

gamma-chIordane 

4,4’-DDT 

4,4’-DDD 

4,4’-DDE 

Die&in 

Heptachlor epoxlde 

Ikptdd0r 

MCPA 

MCPP 

AImntnmn 

AEltIlUOng 

Arsenic 

Barium 

BWylIiUlU 

CadUlbUO 

ChmmiUm 

Copper 
Iron 

Lend 

Mmw- 
Silver 

VWdiOm 
1 
I 

INORGANIC OR SOIL UNITS 
CONCENTRATION 

I 
DO 1 us/kg 
290 ug/kg 
310 uglkg 
310 ug/kg 
300 uglkg 
260 ug/kg 
260 uglkg 
2.3 uglkg 
55 ug/kg 
91 uglkg 

71 uglkg 
70 uglkg 
15 uglkg 

100 ug/kg 
7.7 uglkg 
3.7 uglkg 
3.6 uglkg 

14000 ug/kg 
34000 ug/kg 
2520 mglkg 

1.2 mglkg 
25.3 mg/kg 
27.1 mglkg 
0.12 mglkg 

3 mglkg 
30 mglkg 

24.3 mg/kg 
1850 mglkg 
179 mg/kg 

94.6 mg/kg 
20.3 mglkg J 5.6 lmglkg 

SUMMY i 
[I] USEPA Region IV guidance specifies absorption factors of 1% for organics and 0.1% for inorgan 
[2] Calculated from oral RfDs. 

I [3] Value for DDT wed as a surrogate. 

INTAKE 
INGESTION 
&?kgday) I 

2.OE-07 
2.OE-07 
2.1E-07 
2.1E-07 
2.1E-07 
1.8E-07 
1.8E-07 
1.6E-09 
3.8E-08 
6.2E-08 
4.9E-08 
4.8E-08 
1 .OE-08 
6.8E-08 
5.3E-09 
2.58-09 
2.5E-09 
9.6E-06 
2.3E-05 
1.7E-03 
8.2E-07 
1.7E-05 
1.9E-05 
8.2E-08 
2.1E-06 
2.1E-05 
1.7E-0.5 
1.3E-03 
1.2E-04 
6.5E-05 
1.4E-05 
3.8E-06 

ZAitD iXiHLS 
November, 1995). 

ORAL 
Rm 

(tug/kg-day) 

Ni 
NI. 
NT 
NL 
NT 
NL 
NT 

o.OoOo3 
0.00002 
0.0005 
0.0005 
0.0005 

0.0005 [3 
0.0005 [3. 

o.OOOu5 
0.000013 

0.0005 
0.0005 
0.001 

1 
0.0004 
0.0003 

0.07 
0.002 
0.001 
0.005 

ND 
0.3 
ND 

0.047 
0.005 
0.007 

HAZARD 
QUOTIENT 
INGESTION 

5.3E-05 
1.9E-03 
1.2E-04 
9.7E-05 
9.6E-05 
2.1E-05 
1.4E-04 
l.lE-04 
1.9E-04 
4.9E-06 
1.9E-02 
2.3E-02 
1.7E-03 
2.1E-03 
5.8E-02 
2.7E-04 
4.1E-05 
2.1E-03 
4.1E-03 

4.2E-03 

1.4E-03 
2.8E-03 
5.5E-04 

6.: 

DERMAL 
ABS 111 

- 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 

0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 - 

INTAKE 
DERMAL 

0wkg-W 
4.OE-08 
4.OE-08 
4.2E-08 
4.2E-08 
4.1E-08 
3.6E-08 
3.6E-08 
3.2E-10 
7.5~~09 
1.2E-08 
9.7E-09 
9.6E-09 
2.1E-09 
1.4E-08 
l.lE-09 
5.1E-10 
4.9E-10 
1.9E-06 
4.lE-06 
3.58-05 
1.6E-08 
3.5E-07 
3.7E-07 
1.6E-09 
4.1E-08 
4.1E-07 
3.3E-07 
2.5E-05 
2.5E-06 
1.3E-06 
2.8E-07 
7.7E-08 - 

DERMAL 
RfD PI 

bWlwW 
NI 
NT 
NI 
NI 
Nl 
NI 
NT 

0.000015 
O.CQCO18 

0.0004 
O.OCO4 
0.0001 

0.0001 [3 
0.0001 13 
0.000025 

O.OOOOO64 
0.00025 
0.00025 
0.0005 

0.2 
O.OOOM 
0.00029 
0.0049 

o.OOQO2 
o.GOo2 

0.00055 
NC 

0.006 
NC 

0.0019 
0.0011 

oAxu21 

HAZARD 
QUOTIEW 
DERhlAL 

2.1E-05 7.4E-05 
4.28-04 2.3E-03 
3.1E-05 1.6E-04 
2.48-05 1.2E-04 
9.6~45 1.9E-04 
2.1E-05 4.1E-05 
1.4E-04 2.78-04 
4.2E-05 1.5E-04 
7.9E-05 2.7E-04 
2.OE-06 6.9E-06 
7.78-03 2.7E-02 
9.3E-03 3.3E-02 
1.7E-04 1.9E-03 
4.1E-04 2.5E-03 
1.2E-03 5.9E-02 
7.6E-05 3.4E-04 
8.2E-05 1.2E-04 
2.1E-04 2.38-03 
7.5E-04 4.9E-03 

4.2E-03 8.48-03 

6.8E-04 
2.58-04 
3.7E-@I 

n.n: 

TOTAL 
HAZARD 

QUOTIENT - 

2.1E-03 
3.OE-03 
9.1E-04 - 

O.! 

SS8INGcf 
2112199 



TABLE E-6.20 

DIRECT CONTACT WITH AND INCIDFNTAL INGESTION OF SURFACE SOIL - CENTRAL TENDENCY 
IWTURE LAND USE - CHILD RESIDENT 
NTC ORLANDO 
OPERABLE UNIT 3 
STUDY AREA8 

EXPOSURE PARAMETERS EQUATIONS 

SYMBOL 

CS 

IR 

Fl 

AF 

SA 

ADS 

CF 

CF 

EW 

BW 

EF 

ED 

ED 

SA 

D&MI 

AT 

I 
the 

VALUE UMTS SOURCE 

chemical-specific chemical-specific 
100 w/W USEPA, 1995 

100% unitless Assumption 
0.2 m&m*-event USEPA, 1992a 

age-specific cm2 USEPA, 1989 
chemical-specific ulidess USEPA, 1992b 

l.oOE-06 kg/w Inorganic conversion 
1 .WE-09 Wig Organic conversion 

15 k% USEPA. 1991 

age-specific kg USEPA, 1989 
350 hYS/YW VI USEPA, 1995 

2 Yem USEPA. 1992a 
age-specific YeaS Assumption 

1928 cm’ USEPA, 1957 
chemical-specific mg/cm’-e- USEPA, 1992b 

70 
2 

dermatiy absorbed dose. 

Y- USEPA, 1991 
YC%lS USEPA, 1992a 

[Z] In &mating the dermally absorbed dose for children agel through 6, the time-weighted. bodyweight normalized surfxe area exposed is 

calculated from surface area. expmure duration, and body weight for each of 6 age periods. age 1 through 6. per USEPA, 1992. 

IJSEPA, 1989. Exposure Factors Handbmk:EPAI6JW&89/043: May 1989. 

USEPA. 1591. Human Health Evaluation Manual, Supplemental Guidance: ‘Standard Default Expmure Factors’; OSWER Directive 9285.643. 

USEPA. 1%. Region 6 Memorandum: Central Tendency and RME Exposure Parameters. 
USEPA, 1992b. Demul Exposure Assessment: Principles and Applications; EPA/&W/8-91101 IB; January 1992. 
USEPA. 1995. Supplemental Guidance to RAGS : Region IV, Human Health Risk Assessment Bulletin No. 3. 

‘USEPA, 1997. Exposure Fslors Handbwk;EPA/6MIP-951002Fa: August 1997. 

SSBINGcf 
2/12/w _ 

.> 

CANCER RISK = INTAKE (m&g-day) x CANCER SLOPE FACTOR (mg/kgdw-’ 

HAZARD QUOTIENT = INTAKE (mgkgday) I REFERENCE DOSE b&-day) 

INTARE~G~,~~ = CS x IR x Fl x CF x EF x ED 
BW x AT x 365 dayslyr 

INT&&,~~ = (D.&,,, x EF I AT x 365 da~slr=) x S%OWMJ 

Where: 
S&wla~ = SUM (SA x ED I BW) 

DLmr = CSxAFxABSxCF 

Note: For noncarcinogenic effects, AT = ED. 



TABLE E-6.20 

DIRECT CONTACT WITH AND INCIDENTAL INGESTION OF SURFACE SOIL - CENTRAL TENDENCY 
FUTURB LAND USE - CHILD RESIDENT 
NTC ORLANDO 
OPERABLE UNIT 3 
STUDY AREA 8 

CARCINOGENIC EFFECTS 

coMPoIJND 

Benzo(a)pyrene Fzquiv+nts 
Ah&ii 
ArocIor-1260 
alpha-Chlordane 
gamma-Chhxdane 
4,4’-DDD 
4,4’-DDE 
4,4’-DDT 
Di&l& 
Heptachlar 
Heptachlor epoxide 
Arsenic 
Be~UiUtU 
Lead 

INORGANIC OR 

ORGANIC 

IJO 

0 

0 

0 

0 

0 

0 
0 
0 

0 

0 

0 

I 
I 
I 

SOIL. 
CONCENTRATION 

596 

2.3 

55 

91 

71 

15 
100 

70 

7.7 

3.6 

3.1 

25.3 

0.12 

179 

UNITS 

w@ 
@kg 
Wkg 
@kg 
w/kg 
ugk 
w’kg 
utzk 
&it@ 
ugk 
w’kg 
mg/kg 
wkzz 
w/kg 

INTAKE 

INGFSTION 

CWM-W 
l.lE-07 
4.2E-10 
1 .OE-O8 
1.7E-08 
1.3E-08 
2.7B-09 
1.8E-08 
1.3E-08 
1.4E-09 
6.6E-10 
6.8E-10 
4.6E-06 
2.2E-08 

ORAL 

CSF 
bwkday)~’ 

7.3 

17 

2 

0.35 

0.35 

0.24 
0.34 

0.34 

16 

4.5 

9.1 

1.5 
4.3 

7.98-07 
7.1E-09 
2.OE-08 
5.8E-09 
4.58-09 
6.6E-10 
6.2E-09 
4.3E-09 
2.3E-08 
3.OE-09 
6.1E-09 
6.9E-06 
9.4E-08 

0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 

0.001 
0.001 
0,001 

INTAKE 

DERMAL 

Owww) 

3.1E-08 
1.2E-10 
2.9E-09 
4.8E-09 
3.8E-09 
7.9E-10 
5.3E-09 
3.7E-09 
4.1E-10 
1.9E-10 
2.OE-10 
1.3E-07 
6.3E-10 
9.5E-07 

8 2.58-07 
34 4.1E-09 

2.2 6.4E-09 
0.44 2.1E-09 
0.44 1.7E-09 
0.3 2.4E-10 

0.43 2.3Ej-09 
0.43 1.6E-09 

32 1.3E-08 
9.2 1.7E-09 
19 3.7E-09 

1.5 2.OE-07 
430 2.7E-07 3.7E-07 -! 

1 ND1 :: .’ 

S I 8E07 9EO6 T ; $ 

[I] USEPA Region IV guidance specifies absorption facton of I % for organics and 0. I X for inorganics (November 1995). 

f2] Calculated from oral CSFs. 

CANCER RISK 

INGESTION 

DERMAL 

ARS [I] 

TOTAL 1 CANCER 

RISK ===I 1 .OE-06 
l.lE-08 
2.6E-08 
7.9E-09 
6.2E-09 
9.OE-10 
8.5E-09 
5.9E-09 
3.6E-08 
4.7E-09 
9.9E-09 :. 
7.1E-06 

pm = no data. ,/ 

SSBlHGcf 
z/12/99 



TABLE E-6.20 

DIRECT CONTACT WITH AND INCIDENTAL INGESTION OF SURFACE SOIL - CENTRAL TENDENCY 
FIJTURB LAND USE - CHILD RESIDENT 
NTC ORLANDO 
OPERABLE UNIT 3 
STUDY AREA 8 

NONCARCINOGENIC EFFECTS 

I coMmuND 

I Benzo(a)pyreae 
Benm(b)fluoraothene 

7 
290 lug/kg 

INORGANIC OR 

ORGANIC 

I/O 

Benzo(a)anthracene 0 
0 290 q/kg 
0 310 ug/kg 
0 310 q/kg 

ChIpWe 0 300 ug/kg 
Dibenz(a,h)anthraccne 0 260 uglkg 
Iadeno(l,2,3sd)pyreoe 0 260 uglkg 
AIdrin 0 2.3 uglkg 
Aroclor-1260 0 55 q/kg 
alphaChlordme 0 91 uglkg 
gamma-Chlordane 0 71 uglkg 
4,4’-DDD 0 1s ug/kg 
4,4’-DDE 0 loo uglkg 
4,4’-DDT 0 70 ug/kg 
Dieldti 0 7.7 uglkg 
Heptachlor 0 3.6 uglkg 
Heptachlor epoxide 0 3.7 q/kg 
MCPA 0 14000 uglkg 
MCPP 0 zwoo q/kg 
AIumiQum I 2520 mg/kg 
Antimony I 1.2 mg/kg 
BtiULU 1 27.1 mglkg 

I 25.3 mglkg 
I 0.12 mglkg 
I 3 mglkg 
I 30. mg/kg 
I 24.3’ mglkg 
I isso mglkg 

Lead I 179 mglkg 
Maagmese I 94.6 mglkg 
saver I 20.3 mg/kg 

I 5.6 mglkg 

[I] USEPA Region N guidaoce specifier absor@ion factors of 1% for organics and 0.1% for inorganics (Nov 
[2] Calculated from oral RfDs. 
[3] Value for DDT used as a surrogate. 

Arsenic 

B@liUIU 
Cadmium 
Chromium 

Copper 
Iron 

INTAKE 

INGESTION 

(me/kg-day) 

I .9E-06 
1.9E-06 
2.OE-06 
2.OE-06 
1.9E-06 
1.7E-06 
1.7E-06 
1.5E-08 
3.58-07 
5.8E-07 
4.58-07 
9.6E-08 
6.4E-07 
4.5E-07 
4.9E-08 
2.3E-08 
2.4E-08 
8.9E-05 
2.28-04 
1.6E-02 
7.7E-06 
1.7E-04 
1.6E-04 
7.7E-07 
1.9E-05 
1.9E-04 
1.6E-04 
1.2E-02 
l.lE-03 
6.OE-04 
1.3E-04 
3.6E-05 

CUMMARY HAZARD INDIC 
lkr 1995). 

4.9E-04 
1.8E-02 
1.2E-03 
9.1E-04 
1.9E-04 
1.3E-03 
8.98-04 
9.8E-04 
4.6E-05 
1.8E-03 
1.8E-01 
2.2E-01 
1.6E-02 
1.9E-02 
2.5E-03 
5.4E-01 
3.8E-04 
1.9E-02 
3.8E-02 

3.98-02 

1.3E-02 
2.6E-02 

0.007 1 5.1E-03 
_ 

DERMAL 

ABS [II 

0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 

0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 

INTAKE DERMAL 

DERMAL ItID (21 

(mgkgdny) bW%day) 

5.4E-07 M 

5,4E-07 M 

5.7E-07 NI 

5.7E-07 NI 

5.5E-07 NI 

4.8E-07 NI 

4.8E-07 M 

4.3E-09 o.oooO15 

1 .OE-07 0.000018 
1.7E-07 0.0004 
1.3E-07 0.0004 
2.88-08 o.ooo1 (3 
1.8E-07 0.ooo1[3 
1.3E-07 o.ooo1 
1.4E-08 o.oooo25 
6.78-09 0.00025 
6.8E-09 O.OOOOO64 
2.6E-05 o.ooo25 
6.3E-05 o.oaa5 
4.7E-04 0.2 
2.2E-07 0.00004 
5.OE-06 0.0049 
4.7E-06 o.oao29 
2.2E-08 o.oooo2 
5.5E-07 o.ooo2 
5.58-06 0.00055 
4.5E-06 M 
3.4E-04 0.006 
3.3E-05 M 
1.7E-05 0.0019 
3.8E-06 0.0011 
1 .OE-O6 o.ooo21 

WARtI TOTAL 

QUOTIENT HAZARD 

DERMAL QUoTlENT 

2.8E-04 7.78-04 
5.6E-03 2.3E-02 
4.2E-04 1.6E-03 
3.3~~04 1.2E-03 
2.8E-04 4.7E-04 
1.8E-03 3.1E-03 
1.3E-03 2.2E-03 
5.7E-04 1.6E-03 
2.7E-05 7.3E-05 
l . lE-03 2.9E-03 
1 .OE-Ol 2.8E-01 
1.3E-01 3.4E-01 
2.3E-03 1.8E-02 
5.5E-03 2.5E-02 
1 .OE-O3 3.58-03 
1.6E-02 5.6E-01 
l.lE-03 1.5E-03 
2.8E-03 2.28-02 
1 .OE-02 4.88-02 

5.78-02 9.6E-02 

9.2E-03 
3.4E-03 
4.9E-03 

0.1 

2.28-02 
2.9E-02 
1 .OE-O2 

- 
1. 

SSSINGcf 
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TABLE E-6.21 

DIRECT CONTACT WITH AND INCIDENTAL INGESTION OF SURFACE SOIL - CENTRAL TENDENCY 
FUTURR LAND USE - COMMERCIAL WORKER 
NTC ORLANDO 
OPERABLE UNIT 3 
STUDYAREAS 

EXPOSUREPARAMETRRS EQUATIONS 

L PARAMETER 

CONCENTRAnON SOIL 

MGRsTlON RATR / 

mACT,0N INOESTED 

ADHERENCE FACTOR 

ABSOWTION FRACTION 

SURFACE ARRA EXPOSRD 

DOSE ABSORBED PER WENT 

CONyERslON FACTOR 

CONYERSION FACTOR 

BODY WEIGHT 

E)(posuRe PREQUENCY 

EXPOSURE DDRATION 

AVERAGING TIME 

CANCER 

SYMBOL 

cs 
IR 
FI 
AF 

ABS 
SA 

W”,rn 

CF 

CF 

BW 
EF 
ED 

chemical-specific 
50 

100% 
0.2 

chemical-specific 
2,3GU 

chemical-specific 

1 .OOE-09 

I .OOE-O6 

70 
250 

9 

NONCANCER I 

[1] Units for exposure frequency are events/year tn tne calcutatmn of me aerma 

AT 
AT 

. . 

70 
9 

VALUE uhws SOURCE 

hemical-specific 
mglday USEPA. 1995 
unitless Assumption 

mglcm%wmt USEPA, 1992a 
unitless Assumption 

cm2 USEPA, 1992b 

mglcm*-event USEPA. t992b 

Ww Organic conversion 

k&g Inorganic conversion 

kg USEPA, 1991 
days/year [I] Assumption 

years USEPA. 1992a 

years USEPA, 1991 
years USEPA. 1992a 

absorbed dose. 

USEPA, 1991. Human Health Evaluation Manual, Supplemental Guidance: “Standard Default Exposure Factors”; 

OSWER Directive 9285.643. 
USEPA, 1992a. Region 6 Memorandum: Central Tendency and RME Exposure Parameters. 
USEPA, 1992b. Dermal Exposure Assessment: Principles and Applications; EPA/600/8-91101 IB; January 1992. 
USEPA, 1995. Supplemental Guidance to RAGS : Region IV, Human Health Risk Assessment Bulletin No. 3. 

CANCER RISK = INTAKE (q/kg-day) x CANCER SLOPE FACTOR (q/kg-da$ 

HAZARD QUOTIENT = INTAKE (mglkg-day) I REFERENCE DOSE (mglkg-day) 

INTAKE-~JG~IoN = CS x IR x Fl x CF x EF x ED 
BW x AT x 365 dayslyr 

INTAwERDIAL= GxSAxEFxED 

BW x AT x 365 dayslyr 

Where: 
D&,= CSxAFxABSxCF 

Note: For noncarcinogenic effects, AT = ED 

SS8INCicf 
2112199 



TABLE Ed.21 

DIRECT CONTACT WITH AND INCIDENTAL INGESTION OF SURFACE SOIL - CENTRAL TENDENCY 
FUTURE LAND USE - COMMERCIAL WORKER 
NTC ORLANDO 
OPERABLE UNIT 3 
STUDYAREA 

CARCINOGENIC EFFECTS 

I 
I 

COMPOLIND 

Benzo(a)pyrene Equivalents 

Am” 

Aroclor-1260 
alpha-Chlordane 
gamma-Cldordane 
4,4’-DDD 
4,4’-DDE 
4,4’-DDT 
Dieldrtn 
Heptachlor 
Heptachlor epoxide 
Arsenic 
Beryllium 
Lead 

INORGANIC OR 
ORGANIC 

I/O 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
I 
I 
I 

UN’TS CONC;t”TION j 

5% lug/kg 
2.3 uglkg 
5s q/kg 
91 uglkg 
71 uglkg 
1.5 ug/kg 

100 uglkg 
70 uglkg 

7.7 uglkg 
3.6 uglkg 
3.7 uglkg 

25.3 mg/kg 

INTAKE ORAL CANCERRISK DERMAL 
MGESTION CSF INGESTION ABS 111 
tmglkgday) bwkdd 

3.7E-08 1 7.3 I 2.lE-07 
1.4E-10 17 2.5E-09 
3.5E-09 2 6.9E-09 
5.7E-09 0.35 2.OE-09 
4.5E-09 0.35 1.6E-09 
9.4E-10 0.24 2.3E-10 
6.3E-09 0.34 2.1E-09 
4.4E-09 0.34 1.5E-09 
4.8E-10 16 7.7E-09 
2.3E-10 4.5 1 .OE-09 
2.3E-10 9.1 2.1E-09 
1.6E-06 1.5 2.4E-06 
7.58-09 4.3 3.2E-08 
1.1%05 1 ND 

4NCERRISK I 3E-06 

1[1] USEPA Region N guidance specifies absorption factors of 1% for organic6 and 0.1% for inorganics (November 1995). 

- 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 

0.001 
0.001 
0.001 - 

INTAKE 
DERMAL 

(mg/kgday) 

3.4E-09 
1.3E-11 
3.2E-10 
5.3E-10 
4.1E-10 
8.7E-11 
5.8E-10 
4.1E-10 
4.5E-11 
2.1E-11 
2.1E-11 
1.5E-08 
6.9E-11 
1 .OE-07 - 

DERMAL 
CSF 121 

tmg/kgday)” 

8 
34 

2.2 
0.44 
0.44 
0.3 

0.43 
0.43 

32 
9.2 
19 

1.5 
430 
NI 

CANCERRISK 
DERMAL 

2.8E-08 
4.5E-10 
7.OE-10 
2.3E-10 
1.8E-1p 
2.6E-11 
2.5E-10 
1.7E-10 
1.4E-09 
1.9E-10 
4.1E-10 
2.2E-08 
3.OE-08 

SE-08 

RISK =====I 3 .OE-07 
2.98-09 
7.6E-09 
2.28-09 
1.7E-09 
2.5E-10 
2.4E-09 
1.7E-09 
9.2E-09 
1.2E-09 
2.5E-09 
2.4E-06 
6.28-08 

3E-06 =I 



TABLE E-6.21 

DIRECT CONTACT WITH AND INCIDENTAL INGESTION OF SURFACE SOIL - CENTRAL TENDENCY 
FUTURE LAND USE - C’OMMERCIAL WORKER 
NTC ORLANDO 
OPERABLE UNIT 3 
STUDYAREAS 

NONCARCINOGENIC EFFECTS 

I COMPOUND 
Benzo(a)anthracene 0 m uglkg 
Benzo(a)pyrene 0 290 ugikg 
&nzo(b)fIuorantbene 0 310 @kg 
Eenzo(k)IIuoranthene 0 310 uglkg 
chrysene 0 300 ug/kg 
Dibenz(a,h)anthraeen 0 260 uglkg 
Indeno(I,Z$cd)pyrew 0 260 q/kg 
AIdrln 0 2.3 uglkg 
Aroclor-1260 0 55 uglkg 
alpha-Chlordane 0 91 uglkg 
gamma-ChIordane 0 71 q/kg 
4,4’-DDD 0 IS uglkg 
4,4’-DDE 0 100 q/kg 
4,4’-DDT 0 70 uglkg 
DieldrIn 0 7.7 ug/kg 
IieptachIor 0 3.6 uglkg 
Heptachlor epoxide 0 3.1 uglkg 
MCPA 0 14000 q/kg 
MCPP 0 34000 uglkg 
AIumhlum I 2520 mglkg 
Barium I 27.1 mg/kg 
Arsenic I 25.3 mg/kg 
Beryllium I 0.12 mg/kg 
Cadmium I 3 mglkg 
chromium I 30 mg/kg 
Copper 1 24.3 mg/kg 
IrOll I 18x1 mg/kg 
Lead I 179 mg/kg 
Mw3== I 94.6 mglkg 
Silver I 20.3 mg/kg 
V~dhUtl I I 5.6 mglkg 

SUMM 
[I] USEPA Region IV guidance specities absorption factors of I % for organics and 0.1 X for inoq 
[2] Calculated from oral RfDs. 
131 Value for DDT used as a surrogate. 

INTAKE 
INGESTION 
(mg/kgday) 

1.4E-07 
1.4E-07 
1. SE-07 
1. SE-07 
1.5E-07 
1.3E-07 
1.3E-07 
l.lE-09 
2.7E-08 
4.5E-08 
3.58-08 
7.3E-09 
4.9E-08 
3.4E-08 
3.8E-09 
1.8E-09 
1.8E-09 
6.8E-06 
1.7E-05 
1.2E-03 
1.3E-05 
1.2E-05 
5.9E-08 
1.5E-06 
1.5E-0.5 
1.2E-05 
9.1E-04 
8.8E-05 
4.6E-05 
9.9E-06 

ORAL 
RID 

bw~g-day) 
m 

m 

m 

m 

.m 

m 

m 

o.oooo3 
o.oooo2 
0.0005 
0.0005 

o.ooo5 [3 
o.ooo5 [3 

0.0005 
0.00005 
0.0005 

o.oooo13 
0.0005 
0.001 

1 
0.07 

0.0083 
0.002 
0.001 
0.005 

NI 
0.3 
NE 

0.047 
0.005 
0.007 

HAZARD 
QUOTIENT 
INGESTION 

3.8E-05 
1.3E-03 
8.9E-05 
6.9E-05 
l .SE-05 
9.8E-05 
6.8E-05 
7..5E-05 
3.5E-06 
1.4E-04 
1.4E-02 
1.7E-02 
1.2E-03 
1.9E-04 
4.1E-02 
2.9E-05 
1.5E-03 
2.9E-03 

3.OE-03 

9.8E-04 
2.OE-03 
3.9E-04 

O.O! 

DERMAL 
AK+ 111 

- 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 

0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 - 

mTAKE 
DERMAL 

(mg/kgdny) 

1.3E-08 
1.3E-08 
1.4E-08 
1.4E-08 
1.4E-08 
1.2E-08 
1.2E-08 
l.OE-10 
2.5E-09 
4.1E-09 
3.2E-09 
6.8E-10 
4.5E-09 
3.2E-09 
3SE-10 
1.6E-10 
1.7E-10 
6.3E-07 
1.5E-06 
l.lE-05 
1.2E-07 
l.lE-07 
5.4E-10 
1.4E-08 
1.4E-07 
l.lE-07 
8.3E-06 
8.1E-07 
4.3E-07 
9.1E-08 
2.5E-08 - 

DERMAL 
ROD PI 

(mg/kgday) 

NI 
m 
NI 
NT 
NI 
NI 
Nl 

o.oow15 
0.000018 

0.0004 
0.0004 

O.oool [3 
0.0081 [3. 

O.oool 
O.oooO25 
0.00025 

O.OOOOO64 
o.ooo25 
o.ooo5 

0.2 
0.0049 

O.ooO29 
o.oooo2 
o.ooo2 

o.ooo55 
ND 

0.006 
ND 

0.0019 
0.0011 

o.ooo21 

HAZARD TOTAL 
QUOTIENT HAZARD 
DERMAL ‘, QUOTIENT 

6.9E-06 4.4E-05 
1.4E-04 1.5E-03 
1 .OE-05 9.9E-05 
8.OE-06 7.7E-05 
6.8E-06 ?:iE-05 
4.5E-05 fi,;$04 

3.2E-05 fiOE-04 
1.4E-05 8:9E-05 
6.5E-07 4 ZE-06 
2.6E-05 1;7E-04 
2.5E-03 r.6E-02 
3.1E-03 2.OE-02 
5.7E-05 1.3E-03 
2.5E-05 2.1E-04 
3.9E-04 4.2E-02 
2.78-05 5.6E-05 
6.8E-05 1.5E-03 
2.5E-04 3.2E-03 

1.4E-03 4.4E-03 

2.2E-04 
8.3E-05 
1.2E-04 

O.OO! 

1.2E-03 
2.1E-03 
5.1E-04 

0: 

IND = no data available. 

SSSINGcf 
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TABLE E-6.22 

DIRECT CONTACT WITH AND INCIDENTAL INGESTION OF SURFACE SOIL - CENTRAL TENDENCY 
CURRENT AND FUTURE LAND USE - SITE MAINTENANCE WORKER 
NTC ORLANDO 
OPERABLE UNIT 3 
STUDYAREAS 

EXPOSURE PARAMETERS 

I PARAMETER 

CONCRNTItATION SOIL 

tNGESTIONRATE : 

FRACTION INGESTED 

ADHERENCE FACTOR 

ASSORPTION FRACTION 

SURFACE AREA EXPOSED 

DOSEABSORREDPEREYRNT 

CONYERSION FACTOR 

CONW2RSION FACTOR 

BODY WmxIT 

EXPOSURE FRRQUENCY 

EXPOSURE DURATION 

AYERAGING TLSSR 

CANCER 

SYMBOL 

cs 
IR 
Ff 
AF 

. ABS 
SA 

D%“., 

CF 

CF 

BW 
EF 
ED 

AT 
AT 

. 

70 
9 

uJvIls SOURCE 

“ears &PA. 1991 
years (USEPAI 1992a 

v absorbed dose. 

USEPA, 1991. Human Health Evaluation Manual. Supplemental Guidance: “Standard Default Exposure Factors”; 

VALUE 

chemical-specific 
50 

lOOp% 
0.2 

chemical-specific 
5,750 

chemical-specific 

1 .OOE-09 
1 .OOE-06 

70 
30 
9 

kg& Organic conversion 

kg/w Inorganic conversion 

kg USEPA, 1991 
days/year [I] Assumption 

years USEPA, 1992a 

OSWER Directive 9285.6-03. 
USEPA, 1992a. Region 6 Memorandum: Central Tendency and RME Exposure Parameters. 
USEPA, 1992b. Dermal Exposure Assessment: Principles and Applications; EPA/600/8-91/01lB; January 1992. 
USEPA. 1995. Supplemental Guidance to RAGS : Region IV, Human Health Risk Assessment Bulletin No. 3. 

EQUATIONS 

CANCER RISK = INTAKE (mglkg-day) x CANCER SLOPE FACTOR (m&kg-day)” 

HAZARD QUOTIENT = INTAKE (mglkg-day) I REFERENCE DOSE (mg/kg-day) 

INTAKJG~G~IoN = CS x IR x FI x CF x EF x ED 
BW x AT x 365 dayslyr 

INTAKE-DE-L = DA.w, x SA x EF x ED 
BW x AT x 365 dayslyr 

Where: 
DL,t= CSxAFxABSxCF 

Note: For noncarcinogenic effects, AT = ED 

SSSlNGcf 
2/12/99 
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TABLE E-6.22 

DIRECT CONTACT WITH AND INCIDENTAL INGESTION OF SURFACE SOIL - CENTRAL TENDENCY 
CURRENTANDFUTURE LAND USE - SITE MAINTENANCE WORKER 
NTC ORLANDO 
OPERABLE UNIT 3 
STUDY AREA 8 

CARCINOGENIC EFFECTS 

A&in 
Aroclor-1260 

alpha-Chlordane 
gammdhlordane 
4,4’-DDD 

4,4’-DDE 

4,4’-DDT 

Dieldrin 

Heptaehlor 
Heptachlor epoxtde 
Arsenic 
BeryIIiIan 

INORGANIC OR 
ORGANIC 

l/O 

0 

0 

0 

0 

0 

0 
0 
0 

0 

0 

0 

I 

I 

I I 

I 

5% lug/kg 
2.3 uglkg 
5s uglkg 
91 uglkg 
71 uglkg 
15 uglkg 

100 ug/kg 
70 ug/kg 

7.7 uglkg 
3.6 uglkg 
3.7 uglkg 

25.3 mglkg 
0.12 mg/kg 

t 

179 lmglkg 
SUMMARY( 

MTAKE 
INGESTION 
(mglkgday) 

4.5E-09 
1.7E-11 
4.2E-10 
6.9E-10 
5.4E-10 
l.lE-10 
7SE-10 
5.3E-10 
5.8E-11 
2.7E-11 
2.8E-11 
1.9E-07 
9.1E-10 

ORAL 
CSF 

(mg/kgday)-’ 

7.3 

17 

2 

0.35 

0.35 

0.24 
0.34 

0.34 
16 

4.5 

9.1 

1.5 

4.3 

NI 

CANCER RISK DERMAL 
INGESTION A= 111 

3.3E-08 
3.OE-10 
8.3E-10 
2.4E-10 
1.9E-10 
2.7E-11 
2.6E-10 
1.8E-10 
9.3E-10 
1.2E-10 
2.5E-10 
2.9E-07 
3.9E-09 

- 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 

0.001 
0.001 
0.001 - 

3E-07 

INTAKE 
DERMAL 

(mg/kgday) 

1 .OE-09 
4.OE-12 
9.5E-11 
1.6E-10 
1.2E-10 
2.6E-11 
1.7E-10 
1.2E-10 
1.3E-11 
6.2E-12 
6.4E-12 
4.4E-09 
2.1E-11 
3.1E-08 - 

81 8.3E-09 
34 1.4E-10 

2.2 2.1E-10 
0.44 7.OE-11 
0.44 5.4E-1) 
0.3 7.8E-12 

0.43 7SE-11 
0.43 5.2E-11 

32 4.3E-10 
9.2 5.7E-11 
19 1.2E-10 

1.5 6.6E-09 
430 9.OE-09 

I ND1 
I 3B08 

TOTAL 
CANCER 

RISK 

4.1E-08 
4.3E-10 
1 .OE-09 
3.1E-10 
2.4E-10 
3.5E-11 
3.3E-10 
2.3E-10 
1.4E-09 
&8E-10 
Y.8E-10 
‘2.9E-07 
:1,3E-08 

4E-07 

I[ l] USEPA Region IV guidance specifies absorption factors of 1% for organics and 0.1% for inorganics (November 1995) 



TABLE E-6.22 

DIRECT CONTACT WITH ANU INCIDENTAL INGESTION OF SURFACE SOIL - CENTRAL TENDENCY 
CURRENT AND FUTURE LAND USE - SITE MAINTENANCE WORKER 
NTC ORLANDO 
OPERABLE UNIT 3 
STUDY AREA 8 

NONCARCINOGENIC EFFECTS 

Benzo(a)anthracene 
Benzo(a)pyrene 

Benzo(b)fluoranthcne 

Benzo(k)fluoranthene 

Chlp!Ile 

Dibenz(a,h)anthracene 

Indeno(l,2,3-ed)pyrene 

Aldrin 

Aroclor-1260 

alphaChlo&ne 

ga--Chl0rW 

4,4’-DDD 

4,4’DDE 

4,4’-DDT 

Dif!ldrin 

Ifeptachlor 

Heptachlor epoxide 

MCPA 

MCPP 

Aluminum 

Barium 

Arsenic 

BeryIIium 

CildlUilUU 

chromium 

Copper 
Iron 

Lead 

Mmffanese 

Silver 

pfhIl&iUm 

INORGANIC OR 
ORGANIC 

II0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
I 
I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

l”ITS CONC;t”ATION / 

290 lug/kg 
290 q/kg 
310 ug/kg 
310 ug/kg 
300 ug/kg 
260 ug/kg 
260 uglkg 
2.3 ug/kg 
5s uglkg 
91 uglkg 
71 q/kg 
IS @kg 

IOO uglkg 
70 uglkg 

7.7 ug/kg 
3.6 ug/kg 
3.7 q/kg 

moo q/kg 
34000 q/kg 
2520 mg/kg 
27.1 mg/kg 
25.3 mg/kg 
0.12 mglkg 

3 mglkg 
30 mglkg 

24.3 mglkg 
ISSO mglkg 

179, mglkg 
~4.6 mglkg 
20.3’ mg/kg 
5.6 lmglkg 

SUMMARY 
/II USEPA Region N mridance specifies absorption factors of I % for organics and 0.1% for inol 
i2j Calculated &om oral RfDs. _ 
13) Value for DDT used as a surrogate. 
ND = no data available. 

INTAKE 
INGESTION 
(mglkg-day) 

1.7E-08 
1.7E-08 
1.8E-08 
1.8E-08 
1.8E-08 
1 SE-08 
1 SE-08 
1.4E-10 
3.2E-09 
5.3E-09 
4.2E-09 
8.8E-10 
5.9E-09 
4.1E-09 
4.5E-10 
2.1E-10 
2.2E-10 
8.2E-07 
2.OE-06 
1.5E-04 
1.6E-06 
1.5E-06 
7 .OE-09 
1.8E-07 
1.8E-06 
1.4E-06 
l . lE-04 
l.lE-05 
5.6E-06, 
1.2E-06 
3.3E-07 

LZARD INDEX 
its (November 1995). 

ORAL 
Rrn 

(mgikg-day) 

NI 

NI 

NI 

NI 

NI 

NI 

NI 

o.oooo3 

o.oooo2 

0.0005 

0.0005 

o.oow 13 

o.ooo.5 13 

0.0005 

0.00005 

0.0005 

o.oooO13 

0.0005 

0.001 

1 

0.07 

o.ooo3 

0.002 

0.001 

0.005 

NI 

0.3 

M 

0.047 

0.005 

0.007 

_ 

HAZARD 
QUOTIENT 
INGESTION 

4.5E-06 
1.6E-04 
l.lE-05 
8.38-06 
1.8E-06 
1.2E-05 
8.2E-06 
9.OE-06 
4.2E-07 
1.7E-05 
1.6E-03 
2.OE-03 
1 SE-04 
2.38-05 
5.OE-03 
3.5E-06 
1.8E-04 
3.5E-04 

3.6E-04 

1.2E-04 
2.4E-04 
4.7E-05 

0.01 

DERMAL 
ABS III 

- 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 

0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 - 

INTAKE 
DERhtAL 

(m&g-day) 

3.9E-09 
3.98-09 
4.2E-09 
4.28-09 
4.1E-09 
3.5E-OS: 
3.58-09 
3.1E-11 
7.4E-10 
1.2E-09 
9.6E-10 
2.OE-10 
1.4E-09 
9.5E-10 
l.OE-10 
4.9E-11 
5.OE-11 
1.9E-07 
4.6E-07 
3.4E-06 
3.78-08 
3.4E-08 
1.6E-10 
4.1E-09 
4.1E-08 
3.3E-08 
2.5E-06 
2.4E-07 
1.3E-07 
2.7E-08 
7.6E-09 - 

DERMAL 

RR, I4 
(mg/kgdayt 

Nu 

NE 

NE 

ND 

ND 

ND 

NC 

o.oooo15 

0.000018 

0.0004 

0.0004 

O.oool 131 

O.oclol 131 

O.oool 

o.oOw25 

o.ooo25 

04000064 

0.00025 

o.ooo5 

0.2 

0.0049 

0.00029 

o.uQoo2 

0.000% 

o.wo55 

ND 

0.006 

NE 

0.0019 

0.0011 

o.ooo21 

HAZARD TOTAL 
QUOTIENT HAZARD 
DERMAL QUOTIENT 

2.1E-06 6.6E-06 
4.1E-05 2.OE-04 
3.1E-06 1.4E-05 
2.4E-06 l.lE-05 
2.OE-06 3.88-06 
1.4E-05 2.58-05 
9.5E-06 1_8E-05 
4.2E-06 1.3E-05 
1.9E-07 6.28-07 
7.8E-06 2.58-05 
7.6E-04 2.4E-03 
9.28-04 2.98-03 
1.7E-05 1.6E-04 
7.58-06 3.OE-05 
1.2E-04 5. IE-03 
8.lE-06 1.2E-05 
2.OE-05 2.OE-04 
7.4E-05 4.3E-04 

4.2E-04 7.8E-04 

6.7E-05 
2.5E-05 
3.6E-05 

0.00: 

1.9E-04 
2.6E-04 
8.3E-05 

0.0; 



TAJtLEEd.22 

INGESTION OF GROUNDWATER AS DRINKING WATER (UNFILTERED SAMPLES) - CENTRAL TENDENCY 
FUTURE LAND USE - ADULT RESIDENT 
NTC ORLANDO 
OPERABLE UNIT 3 
STUDY AREA 8 

EXPOSUREPARAMETERS 

PARAMETER 
CONCENIXATION WATER 

INGESTtON RATE 

BODY WEIGHT ! CONVERSION FAmOR 
EXPOSURE FREQUENCY 
EXPOSURE DURATION 
AVERAGING TtME 

SYMBOL 
cw 
IR 

BW 

CF 

EF 

ED 

VALUE 
chemical-specific 

IJIWTS SOURCE 
uglliter 

1.4 liters/day USEPA, 1992 

70 kg USEPA. 1991 

0.001 w/w 
350 days/year USEPA, 1991 

7 years USEPA, 1992 

CANCER AT 70 years USEPA. 1991 
NONCANCER AT 7 YCIIS USEPA, 1992 

USEPA, 1991. Human Health Evaluation Manual, Supplemental Guidance: 

‘Standard Default Exposure Factors’: OSWER Directive 9285.6-03. 

USEPA. 1992. Region 6 Memorandum: Central Tendency and RME Exposure Parameters. I 

CANCER RISK = INTAKE (mgkg-dayf x CANCER SLOPE FACTOR (mg/kgdny)-I 

HAZARD QUOTIENT = INTAKE (mg/kg&y) I REFBRBNCR M)SE (mglkgday) 

tNTAKE= CWxIRxEFxEDxCF 
BW I AT I 365 days/year 

Note: For nonuucinogenic effects, AT = ED. 

CARCINOGENICEFFECTS 

COMPOUND 
WATER 

CONCEhTRATION 
UNIT.3 INTAKE CANCER SLOPE 

INGESTION FACTOR 
CANCER RISK 
INGFSTION 

Dieldrin 
AISdC 

0Wkg-W) (mg/kgday)^-I 
0.02 UC/LITER 3.8E-08 16 6.1Ea7 

144 UG/LITER 2.8E-04 I.5 4.1EOI 
TOTAL CANCER RISK 4E-M 

NONCARClh'OGENICEFFJ3CTS 

I WATER UNITS INTAKE REFERENCE 
COMFOUNLI CONCENTRATION INGESTION DOSE 

NspMhakac 
W$gday) cmglwlay, INGESTtON 

I 5 IUG~ITER I 9.6E-05 1 0.04 I 2.4803 
LIieldrin 
MCPA 
MCPP 
AIumlnmn 
AlSSliC 

0.02 UGILI’IER 3.8E.07 0.00085 7.7E-03 

284 UC/LITER 5.4E-03 0.8885 l.IE+Ol 

435 UGILITER 8.3E-03 0.001 8.3E+OO 

319 UC/LITER 6.lE-03 I 
144 UCiLJTER 2.8863 o.ooo3 9.2E+00 

I MMgatKse Ima I 28.9 362 I UG/LWER UC/LITER I 5.5804 6.9E-03 I 0.047 0.3 I 2.3EM 1.2E-cr2 

TOTALHAZAFDINDEX 28 
= 



TABLE E-6.23 

INGESTION OF GROUNDWATER AS DRINKING WATER (UNFILTERED SAMPLES) - CENTRAL TENDENCY 

FUTURE LAND USE _ CHILD RESIDENT 
NTC ORLANDO 
OPEKAELE UNIT 3 

STUDY AREA 8 

EXFOSUKE PARAMETERS 

INGESTION RATE IR 0.7 

BODY WEIGffT BW I5 

CONVERSION FACTOR CF 0.001 

EXPOSURE FREQLlENCY EF 350 

EXPOSURE DURATION ED 2 

AVERAGING TIME 

CANCER AT 70 

NONCANCER AT 2 

USEPA. 1991. Human Health Evaluatian Manual. Supplemental Guidance: 

‘Standard Default Exposure Factors’; OSWER Directive 9X35.663. 

USEPA. 1992. Region 6 Memorandum: Central Tendency and RME Exposure Parameters. 

PARAMETER SYMBOL VALUE uNIls SOURCE 

CONCENTRATION WATBR I cw chemical-specific uglliter 

liters/day USEPA. 1992 

kg USEPA. 1991 

mgh 
days/year USEPA. 1991 

Yea USEPA, 1992 

YMS USEPA. 1991 

YCWS USEPA. 1992 

CANCER RISK = INTAKE (mg/kg-dny) x CANCER SLOPE FACTOR (w/kg-day)-1 

HAZARD QUOTIENT = INTAKE (m&!-day) / REFBRENCE DDSB (m#kgday) 

INTAKE= m 

BW x AT x 36.5 days/year 

Note: Far noncarcinogenk effects, AT = ED. 

CARCINOGENIC EFFECTS 

COMPOUND 

Dkldrin 

Arsenk 

ND=NoData. 

WATER UNITS INTAKE CANCER SLOPE CANCER RISK 

CONCENTRATION INGFSTION FACTOR INGF.KTION 

0.02 0ngikgday) OWkh9)*-1 

0.02 UG/LlTER 2.68-08 16 4.IH57 

I 144 UC/LITER lm44 1.5 2.8E-04 

TOTAL CANCER RISK 3E84 

NONCARCINOGENIC EFFECTS 

I WATER UNITS INTAKE REFERENCE HAZARD I 

I COMPOUND CONCENTRATION INGFSTION DOSE QUOTIENT 

ollglkgday) (mpFbda9) INGESTION 

Nddbkne I 5 IUG/L~R I 2.28-04 1 0.04 I 5.6E-a 

Dkldrin 

MCPA 

MCPP 

Aluminum 

Arsak 

lmn 

~W”ca 

ND = m &!a available. 

0.02 UG/IJTER 8.9EJ37 O.oooM I .gEU2 

284 UGILIlBR I .3EM O.OD35 2.5E+Ol 

435 UG/LITER 1.9EU2 0.001 1.9E+OI 

319 UGlLITER I .4E-B2 1 1.4EU2 

144 UG/LI-IBR 6.4803 o.ocm3 2.i!z+01 

362 UG/LITBR I .6IX2 0.3 5.4E4D 

28.9 UGILITHR 1.3EX13 0.047 2.8EM 

I I I I 

TOTAL HAZARD INDEX I 6t 

GW8Ctf 
2/12/w 

‘\ 

/ 
\ 
,) 



TABLE E-6.24 

DIRECT CONTACT WITH AND INCIDENTAL INGESTION OF SURFACE SOIL 
CURRENT AND FUTURE LAND USE - ADULT TRESPASSER I RECREATIONALUSER 
NTC ORLANDO 
OPERABLE UNIT 3 
STUDY AREA 9 

EXPOSURE PARAMETERS 

I PARAMETER SYMBOL 

CONCENTRATION SOIL cs 
INGESTION RATE IR 

FRACTION INGESTED FI 

ADHERENCE FACTOR AF 

ABSORPTION FRACTlON ABSd 

SURFACE AREA EXPOSED SA 

DOSE ABSORBED PER EVENT ok*cl 

CONVERSION FACTOR CF 

CF 

BODY WEIGHT BW 

EXPOSURE FREQUENCY EF 

EXPOSURE DURATION ED 

AVERAGING TLME 

CANCER AT 

I--.~ NONCANCER AT 

1[1] Units for exposure frequency are events/year in the calct 

VALUE UNITS SOURCE 

chemical-specific hemical-specific 

100 mg/day USEPA, 1995 

loo?? unitless Assumption 

1 mg/cm*-event USEPA. 1995 

chemical specific unitless USEPA. 1995 

5,750 cm2 USEPA, 1992 

chemical specitic mg/cm*-event USEpA, 1992 

1.00E-06 Wmg inorganics 

1 .OOE-09 k&z organics 

70 kg USEPA, 1991 

45 days/year [l] Assumption 

20 years USEPA, 1995 

70 years 

Y.ZUS 
. . . 

USEPA, 1991 

USEPA, 1995 20 
_ . 

Ion ot the dermally abSOrbffl close. 

USEPA. 1991. Human Health Evaluation Manual, Supplemental Guidance: “Standard Default Exposure 

Factors”; OSWER Directive 9.285603. 

USEPA, 1992. Dennal Exposure Assessment: Principles and Applications; EPAIMX)/8-9UOllB: l/92. 

USEPA, 1995. Supplemental Guidance to RAGS : Region IV. Human Health Risk Assessment Bulletin No. 3. 

EQUATIONS 

XNCER RISK = INTAKE (mg/kg-day) x CANCER SLOPE FACTOk (mglkg-day)“ 

IAZARJJ QUOTIENT = INTAKE (mglkg-day) I REFERENCE DOSE (mglkg-day) 

~A=INGEVION = - 

BW x AT x 365 dayslyr 

~A~DERMAL = DAeyent 
BW x AT x 365 dayslyr 

Where: 
DAwent= CS x AF x ABS, x CF 

Note: For noncarcinogenic effects: AT = ED 

ss9-ingf 
2112199 



TABLE E-6.24 

DIRECT CONTACT WITH AND INCIDENTAL INGESTION OF SURFACE SOIL 
CURRENT AND FUTURE LAND USE - ADULT TRESPASSER 1 RECREATIONALUSER 
NTC ORLAh’DO 
OPERABLE UNIT 3 
STUDY AREA 9 

CARCINOGENIC EFFECTS 

coMFQuND 

Dieldrin 
alpha-ChIordane 
gamma-<)hlordane 
4,4’-DDD 
4,4’-DDE 
4,4’-DDT 
Arsenic 
BtX$liUm 

INORGANIC 
OR ORGANIC 

110 
0 
0 
0 
0 
0 
0 
I 
I 

SOIL UNITS INTAKE ORAL CANCER DERMAL INTAKE DERMAL CANCER TOTAL 
CONCENTRATION INGFSTION CSF RISK MS Ill DERMAL CSF 121 RISK CANCER 

@g/kg-day) (mglkgdad INGESTION (mgfigday) WkdnyY’ DERMAL RISK 
17 ug/kg 8.6E-10 16 1.4E-08 0.01 4.9E-10 32 1.6E-08 2.9E-08 

4600 ug/kg 2.38-07 0.35 a.so8 0.01 1.3E-07 0.44 5.9E-08 1.4E-07 
5100 ug/kg 2.6E-07 0.35 9.OE-08 0.01 1 SE-07 0.44 6.5E-08 I .5E-07 
3100 ugkg 1.6E-07 0.24 3.7E-08 0.01 9.OE-08 0.3 2.78-08 6.4E-08 

450 uglkg 2.3E-08 0.34 1.78-09 0.01 1.3E-08 0.43 5.68-09 1.3E-08 
370 ug/kg 1.9E-08 0.34 6.38-09 0.01 l.lE-08 0.43 4.6E-O!J l.lE-08 
2.8 mglkg 1.4E-07 1.5 2.1E-07 0.001 8.1E-09 1.5 1.2E-08 2.2E-07 

0.25 mg/kg 1.3E-08 4.3 5.4E-08 0.001 7.2E-10 430 3.1E-07 3.78-07 

SUMMARY CANCER RISK SE-07 SE-07 m-06 
[I] USEPA Region IV guidance specifies absorption factors of 1% for organics and 0.1% for inorganics (November 1995). 

)[2] Calculated from oral CSFs. I 

ss9-ingf 
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TABLE E-6.24 

DIRECT CONTACT WITH AND INCIDENTAL INGESTION OF SURFACE SOIL 
CURRENT AND FUTURE LAND USE - ADULT TRESPASSER I RECREATIONALUSER 
NTC ORLANDO 
OPERABLE UNIT 3 
STUDY AREA 9 

NONCARCINOGENIC EFFECTS 

I 
cohfPouND 

alpha-Chlordane 
gamma-Chlordane 
Dieldrin 
4,4’-DDD 
4,4’-DDE 
4,4’-DDT 
MCPA 
MCPP 

Antimony 
Arsenic 
Beryllium 

INORGANIC OR 
ORGANIC 

I/O 
0 
0 
0 
0 
0 
0 
0 
0 
I 
I 
I 
I 
I 
I 

5100 ug/kg 
17 uglkg 

3100 uglkg 
450 ug/kg 
370 ug/kg 

17000 uglkg 
54000 uglkg 

5540 mglkg 
0.5 mg/kg 
2.8 mglkg 

0.25 mglkg 
15.2 mg/kg 

9.OE-07 
3.OE-09 
5.5E-07 
7.98-08 
6.5E-08 
3.OE-06 
9.58-06 
9.8E-04 
8;88-08 
4.98-07 
4.48-08 
2.78-06 Copper 

Silver J 0.87 Img/kg I 1.5EM 

SUMMARY HAZARD INDE> 
[l] USEPA Region IV guidance specifies absorption factors of 1% for organics and 0.1% for inorganics (November 1995). 

IJN1* CONCiit ATION 1 

4600 lug/kg 

INTAKE 
LNGESTION 
brdkday) 

8.1E-07 

I [2] Calculated from oral RfDs. 
[3] Value for DDT used as a surrogate. 

INGESTION 
1.6E-03 
1 ItE-03 
6.OE-05 
l.lE-03 
1.6E-04 
1.3E-04 
6.0E-03 
9.5E-03 
9.8E-M 
2.2E-04 
1.6E-03 
2.28-05 
6.78-05 

0.005 1 3.1E-05 

I 0.0: 

DERMAL 
AJB 111 

- 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 

0.001 
0.001 
0.001 
0.001 
0.001 
0.001 

INTAKE 
DERhlAL 

kwkgday) 
4.7E-07 
5.2E-07 
1.7E-09 
3.1E-07 
4.6E-08 
3.7E-08 
1.7E-06 
5.5E-06 
5.6E-os 
5.1E-09 
2.8E-08 
2.5E-09 
lSE-07 
8.8E09 

DERMAL 
I 

BAzARD 
RID 121 QUOTIENT 

0.0004 
0.000025 
O.o004[3] 
0.ooo4[3] 

0.0004 
0.00025 

o.ooo5 
0.2 

0.00004 
0.00029 
o.oooo2 

ND 

DERMAL 
1.2E-03 
1.3E-03 
6.9855 
7.8E-04 
l.lE-O$ 
9.48-05 
6.9603 
l.lE-02 
2.88-04 
1.3E-04 
9.8E-05 
1.3E-04 

I 0.0011~ 8.OE-06 

0.02 

TOTAL 
HAZARD 

QUOTIENT 

2.8E-03 
3.1E-03 
1.3E-04 
1.9E-03 
2.78-04 
2.28-04 
1.3E-02 
2.OE-02 
1.3E-03 
3.58-04 
1.7E-03 
h5E-04 
6.7855 
3.9855 

0.0: 



EXPOSURE PARAMETERS EQUATIONS 

SOIL CONCENTRAhON 
PART. EMISSION FACTOR 
CONCENTRATION AIR 
INHALATION RATE 
BODY WEIGHT 
EXPOSURE TIME 
EXPOSURE FREQUENCY 

EXPOSURE DURATION 
CONVERSION FACTOR 
AVERAGING TIME 

CANCER 

C 
PEF 
CA 
IR 

BW 

ET 

EF 

ED 

CF 

AT 

NONCANCER I AT I 

111 PEF has been derived in the PEF Appendix to this report 

I 

PARAMETER SYMBOL VALUE UNITS 1 SOURCE 1 
I chemical- 

specific 

m’lkg 
mglm’ 

m’lhour 

chemical-specific 

1.248+09 
chemical-specific 

0.x33 

70 

4 

45 

20 

0.001 

70 

I, 

default [I] 

USEPA, 1995 

kg USEPA, 1991 

hours/day Assumption 

days/year IAssumption I 

TABLE E-6.25 

INHALATION OF PARTICULATES - SURFACE SOIL 
CURRENT AND FUTURE LAND USE - ADULT TRESPASSER I RECREATIONAL USER 
NTC ORLANDO 
OPERABLE UNIT 3 
STUDY AREA 9 

years Assumption 

mgkz Organics only 

1 z: Iz::E: 

CANCER RISK = INTAKE (n&kg-day) x INHALATION CANCER SLOPE FACTOR (mg/kg-day)” 

HAZARD QUOTIENT = INTAKE (mg/kgday) I INHALATION REFERENCE DOSE (mg/kg-day) 

INTAKE = C.A 

BW x AT x 365 days&r 

Where: 

CA = CxCFx(l/PEF7 

USEPA, 1991. Human Health Evaluation Manual, Supplemental Guidance: “Standard Default Exposure 
Factors”; OSWER Directive 9285.603. 
USEPA, 1995. Supplemental Guidance to RAGS : Region IV, Human Health Risk Assessment Bulletin NO. 3. 

Nole: For ooncuclnogenic effects, AT = ED 

ss9-inhf 
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TABLE E-6.25 

INHALATION OF PARTICULATFS - SURFACE SOIL 
CURRENT AND FUTURE LAND USE - ADULT TRESPASSER I RECREATIONAL USER 
NTC ORLANDO 
OPERABLE UNIT 3 
STUDY AREA 9 

CARCINOGENIC EFFECTS 

COMPOUND 

alpha-Chlordane 

gamma-Chlordane 

DieIdrin 

4,4’-DDT 

Arsenic 

Bervhm 

INORGANIC OR 
ORGANIC 

I/O 

0 

0 

0 

0 

I 

I 

SOIL 
CONCENTRATION 

I 
UNITS 

AIR 
CONCENTRATION 

bdd 

3.71E-09 
4.11E-09 6.9E-12 
1.37E-11 2.38-14 
2.98E-10 5.OE-13 
2.26E-09 3.88-12 
2.02E-10 3.4E-13 

SUMMARY CANCER RISK 1 6E-11 

INTAKE 

kvsk-~y) 

6.2E-12 

INHALATION 

0.35 

0.35 r 16 

0.34 

I 

15 

8.4 

CANCER 
RISK 

2.23-12 
2.43-12 
3.73-13 
1.7E-13 
5.7E-11 
2.83-12 

NE = not evaluated. 1 

ss9Jnhf 
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TABLE E6.25 

INHALATION OF PARTICULATES - SURFACE SOIL 
CURRENT AND FUTURE LAND USE - ADULT TRESPASSER I RECREATIONAL USER 
NTC ORLANDO 
OPERABLE UNIT 3 
STUDY AREA 9 

NONCARCINOGENIC EFFECTS 

COMPOUND 

alpha-Chlordane 

gamma-Chlordane 

Dieldrin 

4,4’-DDD 

4,4’-DDE 

4,4’-DDT 

MCPA 

MCPP 

Aluminum 

Antimony 

Arsenic 

Beryllium 

Copper 
Silver 

INORGANIC OR 
ORGANIC 

110 

0 

0 

0 

0 

0 

0 

0 

0 

I 

I 

I 

I 

I 

I 

‘T 
4600 @kg 
5100 q/kg 

17 q/kg 
3100 q/kg 
450 ug/kg 
370 q/kg 

17000 ug/kg 
54000 ug/kg 
~540 mglkg 
0.5 mg/kg 
2.8 mglkg 

0.25 mg/kg 
15.2 mglkg 
0.87 mgfkg 

[I] RfD for DDT used as a surrogate. 

AIR 
CONCENTRATION 

(mg/m’l 

3.71E-09 
4.11E-09 
1.37E-11 
2SOE-09 
3.63E-10 
2.988-10 
1.37E-08 
4.35E-08 
4.47E-06 
4.03E-10 
2.26E-09 

‘~ 2.02E-10 
1.23E-08 

1 7.02E-10 
xJMMARY HAZAI 

2.2E-11 
2.4E-11 
8.0E-14 
ISE-11 
2.1E-12 
1.8E-12 
8.OE-11 
2.6E-10 
2.6E-08 
2.4E-12 
1.3E-11 
1.2E-12 
7.2E-11 
4.1E-12 

XDINDEJ 

INHALATION 
IUD 

bz@wJw) 

0.0004 

0.0004 

0.080025 

o.ooo4 [ll 

o.ooo4 [l] 

0.0004 

0.08025 

0.0005 

0.2 

0.00004 

o.ooo29 

o.oooo2 

ND 

0.0011 

ss9-inhf 
2112199 

.> 

HAZARD- 
QUOTIENT 

5.43-08 
6.OE-08 
3.23-09 
3.73-08 
5.33-09 
4.43-09 
3.23-07 
5.1E-07 
1.3E-07 
5.9E-08 
4.6E-08 
5.93-08 

3.73-09 

lE-06 



TABLE E-6.26 

DIRECT CONTACT WITH AND INCIDENTAL INGESTION OF SURFACE SOIL 
CURRENT AND FUTURE LAND USE - ADOLESCENT TRESPASSER I RECREATIONAL USER 
NTC ORLANDO 
OPERABLE UNIT 3 
STUDY AREA 9 

EXPOSURE PARAMETERS 1 EQUATIONS 

PARAMETER 

CONCEhlRATlON SOIL 
INGESTION RATE 
FRACTION INGESlZD : 
ADHERENCE FACI’OR 
AGE-SPECIFIC SURFACE AREA 

ABSORPTION FRACTION 
CONVERSION FACTOR 

BODY WEIGHT 
AGE-SPECIFIC BODY WEIGHT 
EXPOSURE FREQUENCV 
EXPOSURE DURATION 
AGE-SPECIFIC EXPOSURE DURATION 
SURFACE AREA 
DOSEABSORBEDPEREVENT 
AVERAGING TIME 

CANCER 

SYMBOL 

CS 
IR 
FI 
AF 
SA, 

ABSd 

CF 
CF 
BW 

BW, 

EF 
ED 

ED, 

SA 

D&W., 

AT 70 

AT 10 

VALUE 
chemical-specific 

100 
loo?4 

1 
age-specific 

chemical-specific 

1 .OOE-06 
1 .oOE-09 

45 

age-specific 

45 
IO 

age-specific 

4429 
chemical-specific 

calculation of the demntly absorbed dose. 

USEPA, 1989. Exposure Factors Handbook;EPAl600/8-891043; May 1989. 

UNITS SOURCE 

hemical-specific 
mg/day USEPA, 1991 
unitless Assumption 

mg/cm*-event USEPA, 1995 
cm= USEPA, 1992 

unitless USEPA, 1995 

Ww Inorganics 

Ww Organics 

kg USEPA, 1995 

kg USEPA, 1989 

days/year [I] Assumption 
years USEPA, 1995 

years Assumption 

cm2 USEPA, 1997 
mglcm*-event Per USEPA, 1992 

)TXS USEPA, 1991 

Y- USEPA, 1995 

USEPA. 1991. Human Health Evaluation Manual, Supplemental Guidance: ‘Standard Default Exposure Factors’; OSWER Directive 9285.6-03. 

USEPA, 1992. Dermal Exposure Assessment: Principles and Applications; EPA/6OM-91/0llB; January 1992 and 

USEPA. 1995. Supplemental Guidance to RAGS: Region 4 Bulletins. Bulletin No. 3, November 1995. 

USEPA, 1997. Exposure Factors Handbook:EPA/600/P-9S/OOZFa; August 1997. 

CANCER RISK = INTAKE (mg/kgday) x CANCER SLOPE FACTOR (mg/kgday)-’ 

HAZARD QUOTIENT = INTAKE (mglkg-day) I REFERENCE DOSE (mglkgday) 

~~AK'~NCE~TION = CS 
BW x AT x 365 dayslyr 

INTAKE.,,,,L = AT x 365 days/year) x S&,,, 

Where: 
S.&,,,aa = SUM (SA, x EDi I SW,.) 

D.Lat = CSxAFxABS,,xCF 

Note: For noncarcinogenic effects: AT = ED. 

ss9-ingf 
2/12/99 



TABLE Ed.26 

DIRECT CONTACT WfTH AND INCIDENTAL INGESTION OF SURFACE SOIL 
CURRENT AND FUTURE LAND USE - ADOLESCENT TRESPASSER I RECREATIONAL USER 
NTC ORLANDO 
OPERABLE UNlT 3 
STUDY AREA 9 

CARCINOGENIC EFFECTS 

INORGANIC OR SOIL UNITS INTAKE ORAL CANCER RISK DERMAL INTAKE DERMAL CANCER RISK TOTAL 
COiuPouNTI ORGANIC CONCENTRATION INGESTION CSF 111 INGESTION ARS 121 DERhlAL CSF (I.31 DERMAL CANCER 

I/O (m&g-day) (mslkg-WY’ olw$wday) (m&-d4 RISK 

Dieldrin 0 17 uglkg 6.7E-10 I6 l . lE-08 0.01 1.3E-09 32 4.2E-08 5.3E-08 
dpha-ChIOrdaUe 0 MOO uglkg 1 AE-07 0.35 6.3E-08 0.01 3.6E-07 0.44 1.6E-07 2.2E-07 
gamma-cldordane 0 5100 q/kg 2 .OE-07 0.35 7.OE-08 0.01 4.OE-07 0.44 1.8E-07 2.48-07 
4,4’-DDD 0 3100 uglkg 1.2E-07 0.24 2.9E-08 0.01 2.4E-07 0.3 7.3E-08 l.OE-07 
4,4--DDE 0 450 uglkg 1.8E-08 0.34 6.OE-09 0.01 3.5E-08 0.43 lSE-08 2.1E-08 
4,4’-DDT 0 370 q/kg 1.4E-08 0.34 4.9E-09 0.01 2.9E-08 0.43 1.2E-08 1.7E-08 
Arsenic I 2.8 mglkg l_ lE-07 1.5 1.6E-07 0.001 2.2E-08 1.5 3.3E-08 2.OE-07 
B&IiUllt I 0.x mg/kg 9.8E-09 4.3 4.2E-08 0.001 2.OE-09 430 8.4E-07 HE-07 

SUMMARY CANCER RISK 4E-01 lE-06 2E06 
[I] Relative potency factors were applied to the CSFs for carcinogenic PAHs. Relative potency factors are derived m “Provisional Guidance for Quantitative Risk Assessment for Polycyclic Aromatic Hydrocarbons,” USEPA, 1993. 

I [2] USEPA Region IV guidance specifies absorption factors of 1% for organics and 0.1% for inorganics (November 1995). 
[3] Calculated from oral CSFs. 

(ND = n0 da. J 



TABLE E-6.26 

DIRECT CONTACT WITH AND INCIDENTAL INGESTION OF SURFACE SOIL 
CURRENTANDFURJRE LAND USE - ADOLESCENT TRESPASSER I RECREATIONAL USER 
NTC ORLANDO 
OPERABLE UNIT 3 
STUDY AREA 9 

NONCARCINOGEh’IC EFFECTS 

I COMPOUND 

alpha-Chlordane I 

g--ChhlrdMe 
Dkldrln 

4,4’-DDD 

4,4’-DDE 

4,4’-DDT 

MCPA 

MCPP 

AlUmiatUll 

Antimony 

Arsenic 

Be@llUIll 

Copper 

INORGANIC OR SOIL UNITS INTAKE 
ORGANIC CONCENTRATION INGESTION 

I/O b@g-day) 

1.3E-06 0 

0 

0 

0 

0 

0 

0 

0 

I 

I 

I 

I 

I 

I 

4600 
5100 

17 

3100 

450 

370 

17000 

s4ooo 
5540 

0.5 
2.8 

0.25 

15.2 

0.87 

1.4E-06 
4.7E-09 
8.5E-07 
1.2E-07 
1 .OE-07 
4.7E-06 
1.5E-05 
1.5E-03 
1.4E-07 
7.7E-07 
6.8E-08 
4.2E-06 

1 2.4E-07 

(mgkg-day) I IkXSTION 

moo5 1 2.5E-03 
0.0005 2.8E-03 

0.00005 9.3E-05 
0.0005[3] 1.7E-03 
0.0005[3] 2.5E-04 

O.OQO5 2.OE-CM 
0.ooo.5 9.3E-03 
0.001 1.5E-02 

1 1.5E-03 
0.0004 3.4E-04 
0.0003 2.6E-03 
0.002 3.4E-05 

0.04 l.OE-04 

SUMMARY HAZARD INDEX 
[l] USEPA Region IV guidance specifies absorption factors of 1% for organics and 0. I % for inorganics (February 10, 1992). 
[2] Calculated from oral RfDs. 

,[3] Value for DDT used as a sonogate. 
IND = no data available. Note: all chemicals with ND were assessed as a carcinogen with the exception of lead. 

ORAL HAZARD 
RID OUOTIENT 

0.005 1 4.8E-05 
I 0.W 

I (m&-dny) 

0.01 1 2.5E-06 
0.01 2.8E-06 
0.01 9.3E-09 
0.01 1.7E-06 
0.01 2.5E-07 
0.01 2.OE-07 
0.01 9.3E-06 
0.01 2.9E-05 

0.001 3.OE-04 
0.001 2.78-08 
0.001 1.5E-07 
0.001 1.4E-08 
0.001 8.3E-07 
0.001 4.8E-08 

0.0004 6.3E-03 
0.0004 7.OE-03 

0.00002s 3.7E-04 
0.0004[3] 4.2E-03 
0.0004[3] 6.1$-04 

0.0004 5.1E-04 
0.00025 3.7E-02 
0.0005 5.9E-02 

0.2 1.5E-03 
0.00004 6.88-04 
OS?@029 5.3E-04 
0.00002 6.88-04 

ND 

ss9-ingf 
2112199 



TABLE E-6.27 

INHALATION OF PARTICULATFS - SURFACE SOIL 
CURRENT AND FUTURE LAND USE - ADOLESCENT TREPASSER / RECREATIONAL USER 
NW ORLANDO 
OPERABLE UNIT 3 
STUDY AREA 9 

EXPOSURE PARAMETERS EQUATIONS 

I SOIL CONCENTRA’flON 

PART. EMISSION FACTOR 

CONCENTRATION AIR 

INHALATION RATE 

BODY WEIGHT 

EXPOSURE TIME 

EXPOSURE FREQUENCY 

EWOSURE DURATION 

CONVERSION FACTOR 

AVERAGING TIME 

CANCER 

NONCANCER 
I 

I PARAMETER SYMBOL VALUE UNITS SOURCE 
chemical- 

C chemical-specific 

PEF 1.24E+09 

CA chemical-specific 

IR 0.625 
BW 45 
ET 4 
EF 45 
ED 10 
CF 0.001 

1 - 

specific 
m31kg default [I] 

mg/m3 
m3/hour USEPA, 1995 

kg USEPA, 1995 
hours/day Assumption 
days/year Assumption 

years USEPA, 1995 
mglug Organics only 

AT 70 
AT 10 

r 

years USEPA, 1991 
years USEPA, 1995 

[ 11 PEF has been derived in the PEF Appendix to this report 

USEPA, 1991. Human Health Evaluation Manual, Supplemental Guidance: “Standard Default Exposure 
Factors”; OSWER Directive 9285.603. 

LUSEPA 1995. Supplemental Guidance to RAGS, Region 4 Bulletins, Bulletin No. 3, November 199s. 

CANCER R[SK = INTAKE &?/kg-day) x INHALATION CANCER SLOPE FACTOR (mg/kgday).’ 

HAZARD QUOTIENT = INTAKE (mg/kgday) / INHALATION REFERENCE DOSE (mglkg-day1 

INTAKE = CAxlRrETxEFxEl) 
BW x AT x 365 dayslyr 

Where: 
CA= CxCFx(l/PEF) 

ss9-inhf 
2112199 

Note: For noncarcinogenic effect.% AT = ED 



TABLE E-6.27 

INHALATION OF PARTICULATES - SURFACE SOIL 
CURRENT AND FUTURE LAND USE - ADOLESCENT TREPASSER I RECREATIONAL USER 
NTC ORLANDO 
OPERABLE UNIT 3 
STUDY AREA 9 

CARCINOGENIC EFFECTS 

COMPOUND 

aIphaChIordane 

gamma-Chlordane 

Dieldrin 

4,4’-DDT 

Arsenic 

BervIlium 

INORGANIC OR 
ORGANIC 

II0 

0 

0 

0 

0 

I 

I 

4600 u@g 

0.25 

AIR 
CONCENTRATION 

(mg/m3) 

3.71E-09 
4.11E-09 
1.37E-11 
2.98E-10 
2.26E-09 
2.02E-10 1 2.OE-13 IS.4 1 1.7E-12 

I 1- -d 
1 

SUMMARY CANCER RISK 1 4J!+11 
[NE = not evaluated. 

ss9-inhf 
2112199 



TABLE E-6.27 

INHALATION OF PARTICULATES - SURFACE SOIL 
CURRENT AND FUTURE LAND USE - ADOLESCENT TREPASSER I RECREATIONAL USER 
NTC ORLANDO 
OPERABLE UNIT 3 
STUDY AREA 9 

NONCARCINOGENIC EFFECTS 

COMPOUND 

alpha-Ctdordane 

gamma-Chlordane 

Dieldrin 

4,4’-DDD 

4,4’-DDE 

4,4’-DDT 

MCPA 

MCPP 

Aluminum 

Antimony 

Arsenic 

Beryllium 

Copper 
Silver 

INORGANIC OR 
ORGANIC 

II0 

0 

0 

0 

0 

0 

0 

0 

0 

I 

I 

1 

I 

I 

1 

mo uglkg 
SIOO ug/kg 

17 q/kg 
3100 ugJkg 

450 ugJkg 
370 q/kg 

17000 ug/kg 
54000 ugfkg 

5540 mg/kg 
0.5 mgfkg 
2.8 mg/kg 

0.25 mglkg 
15.2 mg/kg 
0.87 mgJkg I - i 

6 

i 

AIR 
CONCENTRATION 

bg/m’) 

3.71E-09 
4.11E-09 
1.37E-11 
2SOE-09 
3.63E-10 
2.98E-10 
1.37E-08 
4.35E-08 
4.47E-06 
4.03E-10 
2.26E-09 
2.02E-10 
1.23E-08 
7.02E-10 

[I] RfD for DDT used as a surrogate. 

WMMARY HA2 

2.5E-11 
2.8E-11 
9.4E-14 
1.7E-11 
2SE-12 
2.OE-12 
9,4E-11 
3.OE-10 
3.1E-08 
2.8E-12 
ISE-11 
1.4E-12 
8.4E-11 
4.8E-12 

RD INDE! 
L 
1% 

INTAKE 

(mgkg-day) 

INHALATION 
IUD 

bWWW 

0.0004 

0.0004 

0.000025 

o.ooo4 [ll 

o.ooo4 Ill 

0.0004 

0.00025 

0.0005 

0.2 

0.00004 

0.00029 

o.OoOO2 

ND 

0.0011 

IIAZARD 
QUOTIENT 

6.43-08 
7 .OE-08 
3.83-09 
4.3E-08 
6.23-09 
5.1E-09 
3.83-07 
6.OE-07 
l.SE-07 
6.93-08 
5.3E-OS 
6.9E-08 

4.4E-09 
2E-06 

]ND = no data available. 

ss9-inhf 
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TABLE E6.28 

DIRECT CONTACT WITH AND INCIDENTAL INGESTION OF SURFACE SOIL 
CURRENTANDFUTURE LAND USE - SITE MAINTENANCE WORKER 
NTC ORLANDO 
OPERABLE UNIT 3 
STUDYAREA 

EXPOSURE PARAMETERS EQUATIONS 

I PARAMETER SYMBOL 

cs 

VALVE 

chemical-specific 
SO 

100% 

CONCENTRATION SOlL 

mGEsnONRATE ! IR 
“UCTION WGFS’ED FI 
ADHERENCE FACTOR AF 1 
ARSORFTtON FRACTlON ABS chemical-specific 
SURFACE AREA EWOSED SA 5,750 

DOSE ARSORBRD PER EVENT D%“d chemical-specific 

CONVERSION FACTOR CF 1 .OOE-O9 

CONW?RSON FACTOR CF l.ClOE-C% 

BODY WEIGHT BW 70 
EXTOSDRR FRRQUENCY EF 30 
EXFOSDIU DDRATION ED 25 

AWRAGtNG Tl?.i!J 

CANCER AT 70 
NONCANCER I 

[i] Units for exposure frequency are events/year m the calcutatton 01 me aermz 

UNITS SOURCE 

hemical-specific 
mglday USEPA, 1992 
unitless Assumption 

mg/cm*-event USEPA, 1995 
witless USEPA, 1995 

cm2 USEPA, 19% 
mg/cm’-event USEPA, 1~ 

kg& Organic conversion 

W% Inorganic conversion 

kg USEPA, 1991 
days/year [I] USEPA, 1991 

YlSIS USEPA, 1995 

years USEPA, 1991 
YC.WS LJSEPA, 1995 

absorbed dose. 

USEPA, 1991. Human Health Evaluation Manual, Supplemental Guidance: “Standard Default Exposure Factors”: 

OSWER Directive 9285.643. 
USEPA, 1992. Detmal Exposure Assessment: Principles and Applications; EPA/600/8-91/011B; l/92. 
USEPA, 1995. Supplemental Guidance to RAGS : Region IV, Human Health Risk Assessment Bulletin No. 3. 

CANCER RISK = INTAKE (mglkg-day) x CANCER SLOPE FACTOR (mglkgday)” 

HAZARD QUOTIENT = INTAKE (mg/kg-day) I REFBRENCE DOSE (mglkg-day) 

~A~rntxrrtoN = CS x IR x FI x CF x EF x ED 
BW x AT x 365 dayslyr 

INTAmERMAL= & ,xSAxEFxED 

BW x AT x 365 dayslyr 

Where: 
D&m= CSxAFxABSxCti 

Note: For noncarcinogenic effects, AT = ED 

ss9-ingf 
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TABLE E-6.28 

DIRECT CONTACT WITH AND INCIDENTAL INGESTION OF SURFACE Son, 
CURRENTANDFUTURE LAND USE - SITE MAINTENANCE WORKER 
NTC ORLANDO 
OPERABLE UNIT 3 
STUDY AREA 9 

CARCINOCE~C EFFECTS 

INORGANIC OR SOIL UNITS INTAKE ORAL CANCER RISK 
COMPOUND ORGANIC CONCENTRATION INGESTION CSF INGESTION 

I/O (mglkgday) (mglkgday).’ 
Dieldrin 0 17 uglkg 3.6E-10 16 5.78-09 
aIpha-Chlordane 0 4600 q/kg 9.6E-08 0.35 3.4E-08 
gallMl+ChlO~dane 0 5100 ug/kg l.lE-07 0.35 3.7E-08 
4,4’-DDD 0 3100 ug/kg 6.5E-08 0.24 1.6E-08 
4,4’-DDE 0 4.50 @kg 9.4E-09 0.34 3.2E-09 
4,4’-DDT 0 370 uglkg 7.8E-09 0.34 2.6E-09 
Arsenic I 2.8 mg/kg 5.9E-08 1.5 8.8E-08 
Beryllium 1 0.25 mglkg 5.2E-09 4.3 2.3E-08 

SUMMARYCANCERRISK 2E-07 
[I] USEPA Region IV guidance specifies absorption factors of I % for organics and 0. I % for inorganics (November 19951. 
[2] Calculated from oral CSFs. 

DERMAL INTAKE DERh4AL CANCER RISK 
ARS 111 DERMAL CSF [21 DERMAL 

1 (mglkgday) 1 W/kg-day)” 1 
0.01 1 4.lE-10 1 32 1 1_3E-08 
0.01 l . lE-07 
0.01 1.2E-07 
0.01 7.5E-08 
0.01 l . lE-08 
0.01 i .9E-09 

0.001 6.8E-09 
0.001 1 6*OE-10 

0.44 4.9E-08 
0.44 5.4E-08 

0.3 2.2E-08 
0.43 4.7E-00 
0.43 3.8E-09 

1.5 1 .OE-08 
430 2.6E-07 

AR-n7 
I .- -. 

TOTAL 
CANCER 

RISK 

1.9E-08 
8.3E-08 
9.2E-08 
3.8E-08 
7.9E-09 
6.5E-09 
9.8E-08 
2.8E-07 

6E-07 

ss9-ingf 
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TABLE E-6.28 

DIRECT CONTACT WITH AND INCIDENTAL INGESTION OF SURFACE SOIL 
CURRENT AND FUTURE LAND USE - SITE MAINTENANCE WORKER 
NTC ORLANDO 
OPERABLE UNIT 3 
STUDY AREA 9 

NONCARCINOGENIC EFFECTS 

alpha-Chlordane 

gamma-chlordane 
Dieldrin 

4,4’-DDD 

4,4’-DDE 

4,4’-DDT 

MCPA 

MCPP 

Aluminum 

Antimony 

Arsenic 

Beryllium 

Copper 

INORGANIC OR 
ORGANIC 

UO 

0 
0 
0 
0 
0 
0 
0 
0 
I 
I 
I 

I 

I 

I 

I 

4600 lug/kg 
5100 ug/kg 

17 uglkg 
3100 ug/kg 

450 @kg 
370 uglkg 

17000 uglkg 
aooo uglkg 
5540 mglkg 

0.5 mglkg 
2.8 mg/kg 

0.25 mg/kg 
15.2 mglkg 

INTAKE 
INGFSTION 
(mg/kg-day) 

2.7E-07 
3 .OE-07 
1 .OE-09 
1.8E-07 
2.6E-08 
2.2E-08 
1 .OE-06 
3.2E-06 
3.3E-04 
2.9E-08 
1.6E-07 
1.5E-08 
8.98-07 

0.87 lmg/kg I 5.1E-08 1 
SUMMARY HAZARD INDEX 

[l] USEPA Region IV guidance specifies absorption factors of I % for organics and 0.1% for inorganics (November 1995). 
[2] Calculated from oral RtDs. 

ORAL HAZARD 
RtD QUOTIENT 

(mglkgday) 1 INGESTION 

0.ooo.5 1 5.4E-04 

0.005 1 1 .OE-05 

I 0.008 

o.ooo5 6.OE-04 
o.woo5 2.OE-05 

0.ooo5[3] 3.6E-04 
O.o005[3] 5.3E-05 

o.ow5 4.3E-05 
o.ooo5 2.OE-03 

0.001 3.2E-03 
1 3.3E-04 

0.0004 7.3E-05 
o.ooo3 5.5E-04 
0.002 7.3E-06 

0.04 2.2E-05 

DERMAL INTAKE HAZARD 
ABS [I] DERMAL 

(mglkgday) I 
QUOTIENT 

- b@wlay) DERMAL 

0.01 3.1E-07 0.0004 7.8E-04 
0.01 3.4E-07 0.0004 8.6E-04 
0.01 l . lE-09 0.000025 4.6E-05 
0.01 2.1E-07 0.ooo4[3] 5.2E-04 
0.01 3.OE-08 O.o004[3] 7.6E-05 
0.01 2.5E-08 0.0004 6.28-05 
0.01 l.lE-06 0.00025 4.6E-03 
0.01 3.6E-06 0.0005 7.3E-03 

0.001 3.7E-05 0.2 1.9E-04 
0.001 3.4E-09 0.00004 8.4E-05 
0.001 1.9E-08 O.MKt29 6.5E-05 
0.001 1.7E-09 o.oooo2 8.4E-05 
0.001 1 .OE-07 ND 

0.001 5.9E-09 - J 0.0011 I 5.3E-06 - 
I 0.01 

TOTAL 
HAZARD 

QUOTIENT - 
1.3E-0: 
1.5E-0: 
6.6E-O! 
8.9E-OL 
1.3E-OL 
l.lE-OL 
6.6E-0: 
1 .OE-0; 
5.1E-04 
1.6E-04 
6.1E-04 
9.2E-O! 
2.2E-05 
1*6E-0: - 

0.0 

/ 
[3] Value for DDT used as a surrogate. Y 

ss9-ingf 
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TABLE E-6.29 

INHALATIONOFPARTICULATES-SURFACESOIL 
CURRENTAND FVTURELANDUSE-SITEMAINTENANCEWORKER 
NTCORLANDO 
OPERABLEUNlT3 
STUDY AREA 9 

EXPOSURE PARAMETERS EQUATIONS 

I===== 
SOIL CONCRNTRATION 

PART. EMISSION FACTOR 

CONCEPEllUTlON AIR 

,NHALATION RATE 

BODY WEIGHT 

EXPOSURE TlME 

EXPOSURE FREQUENCY 

EXPOSURE DURATION 

CONVERSION FACTOR 

AVERAGING TIME 

CANCER 

NONCANCER 

[I1 PEF has been derived in the 

C 
PEF 
CA 
IR 

BW 
ET 
EF 
ED 
CF 

AT 

chemical-specific 
1.248+09 

chemical-specific 

SYMBOL VALUE UNITS SOURCE 
chemical- 
specific 
m’lkg 
mglm’ 

m3ihour 

kg 
hours/day 
days/year 

years 

m.& 

default (11 

2.5 
70 

8 
30 
25 

0.001 

70 
25 

USEPA, 1995 
USEPA, 1991 
Assumption 
Assumption 
USEPA, 1995 
Organics only 

AT I 
: Appendix to this report. I USEPA. 1991. Human Health Evaluation Manual. Supplemental Guidance: 

‘Standard Default Exposure Factors’; OSWER Directive 9285.6-03. 

CANCER RISK = INTAKE (mglkgday) x LNHALATION CANCER SLOPE FACTOR (mglkgdny) .’ 

HAZARD QUOTIENT = EVTARE (mg/kgday) I INHALATION REFERENCE DOSE (mgikgday) 

INTAKE= ~AxIRxETxEFxED 

BW x AT x 365 daysiyr 

Where: 
CA= CxCFx(lIPEF1 

Note: For noncareidogenk effects, AT = En 
USEPA. 1995. Supplemental Guidance 0 RAGS: Region 4 Bulletins, Bulletin No. 3. November 1995. I 

ss9-inhf 
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TABLE E-6.29 

INHALATION OF PARTICULATES - SURFACE SOIL 
CURRENT AND FUTURE LAND USE - SITE MAINTENANCE WORKER 
NTC ORLANDO 
OPERABLE UNIT 3 
STUDY AREA 9 

CARCINOGENIC EFFECTS 

I I INORGANIC OR 
COMPOUND ORGANIC I “IL 1 UNITS 1 CONCEkTION CONCENTRATION 

I l/O 

alpha-Chlordane 0 

gamma-Chlordane 0 

Dieldrin 0 

4,4’-DDT 0 

Arsenic I 

I 0.25 &kg 2.02E-10 
SUMMARY CAN 

3.1E-11 0.35 

3.4E-11 0.35 

r l.lE-13 16 

2.5E-12 0.34 

1.9E-11 IS 
1.7E-12 18.4 

ER RISK 

CANCER 1 RISK 

l.lE-11 
1.2E-11 
1.8E-12 
8.5E-13 
2.8E-10 

(NE = not evaluated. 

ss9Jnhf 
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TABLE E-6.29 

INHALATION OF PARTICULATES - SURFACE SOIL 
CURRENT AND FUTURE LAND USE - SITE MAINTENANCE WORKER 
NTC ORLANDO 
OPERABLE UNIT 3 
STUDY AREA 9 

NONCARCINOGENIC EFFECTS 

alpha-Chlordane 

gamma-Chlordane 

Dieldrin 

4,4’-DDD 

4,4’-DDE 

4,4’-DDT 

MCPA 

MCPP 

Ahlmimm 

Antimony 

Arsenic 

Beryllium 

Copper 

0 

0 

0 

0 

0 

0 

0 

0 

I 

I 

I 

I 

I 

4600 

5100 

17 

3100 

450 

370 

17000 

54ooo 

5540 

0.5 

2.8 

0.25 

15.2 

(mp/m3) 

3.71E-09 
4.11E-09 
1.37E-11 
2.50B09 
3.63E-10 
2.988-10 
1.37E-08 
4.35E-08 
4.47E-06 
4.03E-10 
2.26E-09 
2.02E-10 
1.23E-08 

Silver I 0.87 mg/kg L-l 7.02E-10 
SUMMARY HAZAI 

[ 11 RfD for DDT used as a surrogate. 

INORGANIC OR SOIL 
ORGANIC CONCENTRATION 

II0 

UNITS AIR INTAKE 
CONCENTRATION b@wW 

8.7E-11 
9.7E-11 
3.2E-13 
5.9E-11 
8SE-12 
7.OE-12 
3.2E-10 
1 .OE-09 
1 .OE-07 
9.5E-12 
5.3E-11 
4.7E-12 
2.9E-10 
1.6E-11 

RD INDE: 

INHALATION 
RID 

bwkdv) 

o.ooo4 

0.0004 

0.000025 

o.ooo4 [ll 

o.ooo4 [l] 

0.0004 

0.00025 

o.ooo5 

0.2 

0.00004 

0.00029 

o.oooo2 

ND 

0.0011 

HAZARD 
QUOTIENT 

2.23-07 
2.43-07 
1.3E-08 
1.5E-07 
2.1E-08 
1.8E-08 
1.3E-06 
2.OE-06 
5.2E-07 
2.4E07 
1.8E-07 
2.43-07 

1 SE-08 

5E-06 

ss9-inhf 
2/12/99 

.:. > 
‘1 

.J f 



TABLE E-6.30 

DIRECT CONTACT WITH AND INCIDENTAL INGESTION OF SURFACE SOIL 
FUTURE LAND USE - ADULT RESIDENT 
NTC ORLANDO 
OPERABLE UNIT 3 
STUDY AREA 9 

EXPOSURE PARAMETERS EQUATIONS 

I PARAMETER 

CONCENTRATlON SOa 

INGESTION RATS 

FRACTION INGESTED 

ADHERENCE FACTOR 

ABSORFTION FRACTION 

SURFACE AREA EXlWED 

DOSE ABSORBED PER EVENT 

CONWUWON FACTOR 

COtWERSlON FACTOR 

BODY WEIGHT 

EXFOWRE FBEQUTCNCY 

E- DURATION 

AYERAGMG TIME 

CANCER 

I NONCANCER 

SYMBOL 

cs 
IR 
FI 
AF 

AB& 

SA 

D&“.I# 

CF 

CF 

BW 

EF 

ED 

VALUE UmTs SOURCE 

chemical-specitic chemical-specific 
100 mglday USEPA, 1995 

100% unitless Assumption 
1 mg/cm*-event USEPA, 1995 

chemical-specitic unitless USEPA, 1995 

5,750 cm2 USEPA, 1992 

chemical-specific mglcm’-evat USEPA, 1992 

l.OOE-09 kg/v Organic conversion 

I.oOE-06 Ww Inorganic conversion 

70 kg USEPA. 1991 

350 days/year [I] USEPA, 1991 

24 years USEPA, 1995 

AT 70 

AT 

USEPA, 1991 

24 USEPA, 1995 

[I] Units for exposure frequency are events/year in the calculation of the detmally absorbed dose. 

USEPA, 1991. Human Health Evaluation Manual, Supplemental Guidance: “Standard Default Exposure Factors”; 

OSWER Directive 9285603. 

USEPA, 1992. Dermal Exposure Assessment: Principles and Applications; EPA/600/8-91/011B; January 1992. 
USEPA, 199.5. Supplemental Guidance to RAGS : Region IV, Human Health Risk Assessment Bulletin No. 3. 

CANCER RISK = INTAKE (mglkgday) x CANCER SLOPE FACTOR (mgikgday)-’ 

HAZARD QUOTIENT = INTAKE (mglkg-day) I REFERENCE DOSE (mglkg-day) 

~A~-LVG~STION = CS 

BW x AT x 365 dayslyr 

INTAKE -DERMAL = D&,,xSAxEFxED 

BW x AT x 365 dayslyr 

Where: 
W.mt = CSxAFxAB&xCF 

Note: For noncarcinogenic effects, AT = ED. 

ss9-ingf 
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TABLE E-6.30 

DIRECT CONTACT WITH AND INCIDENTAL INGESTION OF SURFACE SOIL 
FUTURE LAND USE - ADULT RESIDENT 
NTC ORLANDO 
OPERABLE UNIT 3 
STUDY AREA 9 

CARCINOGENIC EFFECTS 

tNORGAh7C OR SOIL UNITS INTAKE ORAL CANCER RJSK DERhfAL INTAKE DERh4AL CANCER RISK TOTAL 
COMPOUND ORGANIC CONCENTRATION INGESTION CSF [II INGESTION ABS PI DERMAL CSF [3] DEJWAL CANCER 

110 @@Jwlay) (mglkgdd (mgkg-day) kw./kg-Wf~’ RISK 
Dieldrin 0 17 uglkg KOE-09 16 1.3E-07 0.01 4.6E-09 32 1.5E-07 2.18-07 
dpha-cblardane 0 4600 ug/kg 2.2E-06 0.35 7.6E-07 0.01 1.2E-06 0.44 5.5E-07 1.3E-06 
gamms-Chl0rdane 0 5100 ug/kg 2.4E-06 0.35 8.4E-07 0.01 1.4E-06 0.44 6.1E-07 1.4E-06 
4,4’-DDD 0 3100 ug/kg 1 SE-06 0.24 3.58-07 0.01 8.4E-07 0.3 2.5E-07 6.OE-07 
4,4’-DDE 0 450 ug/kg 2.B07 0.34 7.2E-08 0.01 1.2E-07 0.43 5.2E-08 1.2E-07 
4,4’-DDT 0 370 uglkg 1.7E-07 0.34 5.98-08 0.01 1 .OE-07 0.43 4.3E-08 1 .OE-07 
Arsenic I 2.8 mg/kg 1.3E-06 1.5 2.OE-06 0.001 7.6E-08 1.5 l.lE-07 2.lE-06 
BW$liW I 0.25 mglkg 1.2E-07 4.3 5.OE-07 0.001 6.8E-09 430 2.9E-06 3.48-06 

SUMMARY CANCER RISK 5E06 5E-06 1 9EO6 
~[l]Relative potency factors were applied to the CSFs for carcinogenic PAHs. Relative potency factors are derived in “Provisional Guidance for Quantitative Risk Assessment of Polycyclic Aromatic Hydrocahtts,” USEPA, 1993. 

1 [Z] USEPA Region IV guidance specifies absorption factors of 1 I for organics and 0.1% for inorganics (November 19%). 
[3] Calculated from oral CSFs. 
ND = no data available. 
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TABLE E-45.30 

DJRECT CONTACT WITH AND INCIDENTAL INGESTION OF SURFACE SOIL 
FUTUBE LAND USE - ADULT RESIDENT 
NTC 0luANDo 
OPERABLE UNIT 3 
STUDY ABEA 9 

NONCARCINOGENIC EFFECTS 

gamm-cblordane 
Dielti 

4,4’-DDD 

4,4’-DDE 

4,4’-DDT 

MCPA 

MCPP 

Aluudnum 

Antimony 

Arsenk 

BWjWlUIl 

Copper 
Silver 

I 

INORGANJC OR 
ORGANIC 

I/O 

0 
0 
0 
0 
0 
0 
0 
0 
1 
I 
I 
I 
I 
I 

“N1TS CO~kRATJON~ 

4600 uglkg 
5100 uglkg 

17 uglkg 
3100 y/kg 
450 q/kg 
370 ug/kg 

17000 ug/kg 
54000 uglkg 
5540 mglkg 

0.5 mglkg 
2.8 mg/kg 

0.25 mglkg 
15.2 mg/kg 
0.87 mgikg 

INTAKE ORAL HAZARD 
INGESTION RfD QUOTIENT 
(mgikg-day) bw%-day) INGFSTION 

6.3E-06 0.0005 1.3E-02 
7.OE-06 o.c!QO5 1.4E-02 
2.3E-08 o.oooO5 4.7E-04 
4.2E-06 0.0005[3 8.5E-03 
6.2E-07 0.0005[3 1.2E-03 
.5.1EXI7 0.0005 1 .OE-O3 
2.3E-05 0.0005 4.7E-02 
7.4E-05 0.001 7.4E-02 
7.6E-03 1 7.6E-03 
6.8E-07 0.0004 1.7E-03 
3.8E-06 o.Oco3 1.3E-02 
3.4E-07 0.002 1.7E-04 
2.1E-05 0.04 5.2E-W 
1.2E-06 0.005 2.4E-04 

SUMMARY HAZARD INDEX 
[l] USEPA Region IV guidance specifies absorption factors of 1% for organics and 0.1% for inorganics (November, 1995). 
[2] Calculated from oral RtDs. 
[3] Value for DDT used as a surrogate. 

I U.2 

DEJWAL 
ABS [1] 

- 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 

0.001 
0.001 
0.001 
0.001 
0.001 
0.001 

INTAKE 
DERMAL 

hwlkg-day) 
3.6E-06 
4.OE-06 
1.3E-08 
2.4E-06 
3.5E-07 
2.9E-07 
1.3E-05 
4.3E-05 
4.4E-04 
3.9E-08 
2.2E-07 
2.OE-08 
1.2E-06 
6.9E-08 

DERhiAL HAZARD 
RJD 121 QUOTIENT 

bw&+ay) DERhiAL 

0.0004 9.1E-03 
0.0004 

0.cOoO25 
O.o004[3] 
0.0004[3] 

0.0004 
0.00025 
0.0005 

0.2 
0.00004 
0.00029 
0.00002 

ND 
0.0011 

I 

1 .OE-02 
5.4E-04 
6.1E-03 
8.9E-04 
7.3E-04 
5.4E-02 
8.5E-02 
2.2E-03 
9.8E-04 
7.6E-04 
9.8E-04 

6.2E-05 

TOTAL 
HAZARD 

QUOTIENT 
2.28-02 
2.48-02 
1 .OE-O3 
1.5E-02 
2.1E-03 
1.7E-03 
l.OE-01 
1.6E-01 
9.8E-03 
2.7E-03 
1.4E-02 
1.2E-03 
5.2E-04 
3.OE-04 

0.4 

,:, 
: 

; <; 

f 
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TABLE Ed.31 

INHALATION OF PARTICULATES - SURFACE SOIL 
FUTURE LAND USE - ADULT RESIDENT 
NTC ORLANDO 
OPERABLE UNIT 3 
STUDY AREA 9 

EXPOSURE PARAMETERS EQUATIONS 

SOIL CONCENTRATION 
PART. EMISSION FACTOR 
CONCENTRATION AIR 
INHALATION RATE 
BODY WEIGHT 
EXPOSUIWTI~ 
EXPOSURE FREQUENCY 
EXPOSURE DURATION 
CONVERSION FACTOR 
AVERAGING TIlWE 

CANCER 
NONCANCER 

[l] PEF has been derived in the PE 

SYMBOL 

C 
PEF 
CA 
IR 
BW 
ET 
EF 
ED 
CF 

AT 
AT 

chemical-specific 

1.24E+09 

chemical-specific 

0.833 

70 

24 

350 

24 

0.001 

70 

24 

ippendlx to uus report. 

USEPA, 1991. Human Health Evaluation Manual, Supplemental Guidance: “Standard Default Exposure 

Factors”; OSWER Directive 9285.643. 

specific 

m3/kg default [ 11 

mglm’ 

m3/hour USEPA, 1995 

kg USEPA, 1991 

hours/day Assumption 

days/year USEPA, 1995 

years USEPA, 1995 

mg/ug Organics only 

years ! USEPA, 1991 

years USEPA, 1995 

USEPA, 1995. Supplemental Guidance to RAGS : Region IV, Human Health Risk Assessment Bulletin No. 3. 

ss9-inhf 
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CANCER RISK = INTAKE (mglkg-day) x INHALATION CANCER SLOPE FACTOR (mglkgday)~’ 

HAZARD QUOTIE,NT = INTAKE (mg/kgday) / INHALATION REFERENCE DOSE (mg/kgdny) 

INTAKE=- 
BW x AT x 365 days/yr 

Where: 
CA= CxCFw(I/PEF) 

Note: 
For ,wncarcinogenk effets: AT = ED u 
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TABLE E-6.31 

INHALATION OF PARTICULATES - SURFACE SOIL 
FUTURE LAND USE - ADULT RESIDENT 
NTC ORLANDO 
OPERABLE UNIT 3 
STUDY AREA 9 

CARCINOGENIC EFFECTS 

I 

INORGANIC OR 

COMPOUND ORGANIC 
I 

CONCht&TION 1 UNITS ] CONCEfkTION 

I 
alpha-Chlordane 

gamma-Chlordane 

4,4’-DDT 

Dieidrin 

Arsenic 

Beryllium 

ND = no data available. 

T INTAKE 

W/kg-day) T INHALATION 
CSF 

bWk@y)-1 

0.35 
0.35 
0.34 
16 
15 
8.4 

T 
I/O I (mg@) A L 

4600 lug/kg 3.71E-09 
5100 ug/kg 
370 uglkg 

L -L 
4.11E-09 
2.98E-10 

17 ug/kg 1.37E-11 
2.8 mg/kg 2.26E-09 

0.25 mg/kg 2.02E-10 1.9E-11 
SUMMARY CANCER RISK 

3SE-10 
3.9E-10 
2.8E-11 
1.3E-12 
2.1E-10 

CANCER 
RISK 

1.2E-10 
1.4E-10 
9SE-12 
2.1E-11 
3.23-09 
1.6E-10 

4E-09 



TABLE E6.31 

INHALATION OF PARTICULATES - SURFACE SOIL 
FUTURE LAND USE - ADULT RESIDENT 
NTC ORLANDO 
OPERABLE UNIT 3 
STUDY AREA 9 

NONCARCINOGENIC EFFECTS 

gamma-Chlordane 

Dieldrin 

4,4’-DDD 

4,4’-DDE 

4,4’-DDT 

MCPA 

MCPP 

Aluminum 

Antimony 

Arsenic 

Beryllium 

Copper 

I===-== 

INORGANIC OR 
ORGANIC 

II0 

0 
0 
0 
0 
0 
0 
0 
0 
I 

I 

I 

I 

I 
I 

[l] RfD for DDT used as a surrogate. 

SOIL 

I 

UNITS 
CONCENTRATION 

I 
4600 lug/kg 
5100 @kg 

17 ug/kg 
3 100 ug/kg 
450 ugfkg 
370 uglkg 

17000 @kg 
54000 ug/kg 
5540 mg/kg 

0.5 mglkg 
2.8 mg/kg 

0.25 mg/kg 
15.2 mg/kg 
0.87 Img/kg 

AIR 
CONCENTRATION 

(mdM 

3.71E-09 
4.1 lE-09 
1.37E-11 
2.50E-09 
3.63E-10 
2.98E-10 
1.37E-08 
4.35E-08 
4.47E-06 
4.03E-10 
2.26E-09 
2.02E-10 
1.23E-08 
7.02E-10 

KJMMARY HA2 

INTAKE 

(mgkdw) 

l . OE-09 
l.lE-09 
3.8E-12 
6.8E-10 
9.9E-11 
8.2E-11 
3.8E-09 
1.2E-08 
1.2E-06 
l.lE-10 
6.2E-10 
5SE-11 
3.4E-09 

INHALATION 
RID 

bnlkg-dw) 

0.0004 
0.0004 

0.000025 
0.0004 [l] 
0.0004 [l] 

o.m4 
0.00025 
0.0005 

0.2 
0.00004 
0.00029 
0.00002 

ND 
0.0011 

ss9Jnhf 
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HAZARD 
QUOTIENT 

2.5E-06 
2.83-06 
l.SE-07 
1.7E-06 
2.53-07 
2.OE-07 
lSE-OS 
2.4E-05 
6.1E-06 
2.83-06 
2.1E-06 
2.83-06 

1.7E-07 

6E-05 



TABLE E-6.32 

DIRECT CONTACT WITH AND INCIDENTAL INGESTION OF SURFACE SOIL 
FUTURE LAND USE _ CHILD RESIDENT 
NTC ORLANDO 
OPERABLE UNIT 3 
STUDY AREA 9 

EXPOSURE PARAMETERS 

I PARAMETER SYMBOL. 

cs 
IR 

FI 

AF 

SA 

ABS 

CF 

CF 

BW 

BW 

EF 

ED 

ED 

VALUE 

chemical-specitic 

200 
100% 

SA 

D&m 

age-specific 

chemical-specific 

I .00E-06 

1 .GUE-O!4 

15 

age-specific 

350 
6 

age-specific 

197.8 
chemical-specific 

AT 70 
AT 6 

USEPA. 1991 
USEPA, 1995 

[I) Units for crposurc frequency are in events/year in the calcutatmn of dermally absorb4 dose. 

USEPA. 1989. Exposure Fzctors Handbook;EPA/600/8-89/‘M3; May 1989 

USEPA. 1991. Human HeaM Evaluation Manual. Supplemental Guidance: “Standard Default Exposure Factors’: OSWER Directive 9285.603. 

USEPA. 1992. Dcrmal Exposure Assessment: Principles and Application% EPA/600/8-91101 IB; January 1992. 

USEPA. 1995. Supplemental Guidance to RAGS : Region IV, Human Health Risk Assessment Bulletin No. 3. 

USEPA, 1997. Exposure Factors Ha”dbwk$PA/600/P-%/@32Fa; August 1997. 

UNITS SOURCE 

hem&l-specific 
w/W USEPA, 1995 
uDitk.s Assutttption 

mglctn-event USEPA. 1995 
cm~ USEPA, 1992 

uniuess USEPA. 1995 
Wmg Inorganic conversion 

k/w Organic convenion 

kg USEPA, 1991 
kg USEPA, 1989 

days/year [II USEPA, 1995 
Yea= USEPA. 1995 
Yan Assumption 
cd USEPA, 1997 

mglcm2-e”ent USEPA. 1992 

-I- 

EQUATIONS 

CANCER RISK = INTAKE (mglkg-day) x CANCER SLOPE FACTOR (mgntg-day’.’ 

HAZARD QUOTIENT = INTAKE (mglkgday) I REFERENCE DOSE (mglkgday) 

INTAKE-mc-o~ = c.9 x IR x FI x CF x EF x ED 
BW x AT x 365 dayslyr 

Where: 
fhwmtj = SUM (SA x ED I BW-) 

Dkwt = CSxAFxABSxCF 

Note: For noncarcinogenic effects, AT = ED. 

sss-ingf 
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TABLE E-6.32 

DIRECT CONTACT WITH AND INCIDENTAL INGESTION OF SURFACE SOIL 
FUTURR LAND USE - CHILD RESIDENT 
NTC ORLANDO 
OPERABLE UNIT 3 
STUDY AREA9 

CARCINOGENIC EFFECTS 

INORGANIC OR SOIL UNITS INTAKE ORAL CANCER RISK DERMAL INTAKE DERMAL 
COMPOUND ORGANIC CONCENTRATION INGESTION CSF [II INGFSTION ABS 121 DERMAL CSF 11, 31 

I/O h@wW bw&wW’ (m,dkeW bWwW* 
Dieldrin 0 17 q/kg 1.9E-08 16 3.OE-07 0.01 4.5E-09 32 
alpha-Chlordane 0 4600 uglkg 5.OE-06 0.35 1.8E-06 0.01 1.2E-06 0.44 
gamma-Chhdane 0 mo q/kg 5.6E-06 0.35 2.OE-06 0.01 1.3E-06 0.44 
4,4’-DDD 0 3188 ug/kg 3.4E-06 0.24 8.2E-07 0.01 8.2E-07 0.3 
4,4’-DDE 0 450 uglkg 4.9E-07 0.34 1.7E-07 0.01 1.2E-07 0.43 
4,4’-DDT 0 370 uglkg 4.1E-07 0.34 1.4E-07 0.01 9.8E-08 0.43 
Arsenic I 2.8 mg/kg 3.1E-06 1.5 4.6E-06 0.001 7.4E-08 1.5 
B@Ihl I 0.25 mglkg 2.78-07 4.3 1.2E-06 0.001 6.6E-09 430 

SUMMARY CANCER RISK lE05 
[I] Relative potency factors were applied to the CSFs of carcinogenic PAHs. Relative potency factors are derived in “Provisional Guidance for Quantitative Risk Assessment of Polycyclic Aromatic Hydrocarboos,” USEPA, 1993. 
[2] USEPA Region Iv guidance specifies absorption factors of 1% for organics and 0.1% for inorgtics (November 1995). 
[3] Calculated from oral CSFs. 

CANCER RISK TOTAL 
DERMAL CANCER 

RISK 
1.4E-07 4.4E-07 
5.3E-07 2.38-06 
5.9E-07 2.5E-06 
2.5E-07 l.lE-06 
5.1E-08 2.2E-07 
4.2B-08 l.t?E-07 
l .lE-07 4.78-06 
2.8E-06 4.0E-06 

5E-06 2E-05 

u9_ingf 
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TABLE E-6.32 

DIRECT CONTACT WITH AND INCIDENTAL INGESTION OF SURFACE SOIL 
FUTURE LAND USE _ CHILD RESIDENT 
NTC ORLANDO 
OPERABLE UNIT 3 
STuDYAREA 

NONCARCINOGENIC EFFECTS 

COMPOUND 

alpha-Chlordane / 
gamma-Chlordane 
Dieldti 
4,4’-DDD 
4,4’-DDE 
4,4’-DDT 
MCPA 
MCPP 
Alumhtum 
AnthOtly 

Arsenic 
BayIlium 

Coppr 
SilVW 

INORGANIC OR 

ORGANIC 

II0 

0 

0 

0 

0 

0 

0 

0 

0 

I 
I 
I 
I 
I 
I 

SOIL UNITS INTAKE 

CONCENTRATION INGESTLON 

I 
4600 lug/kg 
5100 ug/kg 

17 q/kg 
3100 ug/kg 
450 ug/kg 
370 ug/kg 

17000 uglkg 
54000 uglkg 
5540 mglkg 

0.5 mg/kg 
2.8 mg/kg 

0.25 mg/kg 
15.2 mglkg 

(m&-day) 

5.9E-05 
6.5E-05 
2.2E-07 
4.OE-05 
5.8E-06 
4.7E-06 
2.2E-04 
6.9E-04 
7.1E-02 
6.4E-06 
3.6E-05 
3.2E-06 
1.9E-04 

J 0.87 lmglkg I l.lE-05 
SUMMARY HAZARD INDEI 

[[l] USEPA Region IV guidance specifies absorption factors of 1% for organics and 0.1% for inorganics (November 1995). 
1[2] Cdcttlated from oral Rtlk 
[3] Value for DDT used as a surrogate. 

I 

0.0005 1.2E-01 
0.0005 1.3E-01 

0.00005 4.3E-03 
0.0005[3] 7.9E-02 
O.O005[3l 1.2E-02 

0.0005 9.5E-03 
0.0005 4.3E-01 
0.001 6.9E-01 

1 7.1E-02 
0.0004 1.6E-02 
0.0003 1.2E-01 
0.002 1.6E-03 
0.04 4.9E-03 

0.005 2.2E-03 
1. 

ABS [I] 

0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 

0.001 
0.001 
0.001 
0.001 
0.001 
0.001 

INTAKE 

DERMAL 

bW%day) 

1.4E-05 
1.6E-05 
5.28-08 
9.6E-06 
1.4E-06 
l.lE-06 
5.2E-05 
1.7E-04 
1.7E-03 
1.5E-07 
8.6E-07 
7.7E-08 
4.78-06 
2.7E-07 

DERMAL HAZARD 

RID 121 QUOTIBNT 

bw%wW) DERMAL 

o.ooo4 1 3.5E-02 
0.0004 

0.000025 
O.W31 
O.W31 

0.0004 
0.00025 
0.0005 

0.2 
O.iMOO4 
0.00029 
0.00002 

ND 

3.9E-02 
2.1E-03 
2.4E-02 
3.5E-03 
2.9E-03 
2.1E-01 
3.3E-01 
8.5E-03 
3.9E-03 
3.OE-03 
3.9E-03 

I 0.0011 1 2.48-04 
I II’ 

TOTAL 

HAZARD 

QUOTIENT 
- 

1.5E-01 
1.7E-01 
6.4E-03 
1 .OE-Ol 
1.5E-02 
1.2E-02 
6.4E-01 

1 .OE+OO 
7.98-02 
2.OE-02 
1.2E-01 
5.48-03 
4.9E-03 
2.5E-03 - I 
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TABLE E-6.33 

INHALATION OF PARTICULATES - SURFACE SOIL 
FUTURE LAND USE - CHILD RESIDENT 
NTC ORLANDO 
OPERABLE UNIT 3 
STUDY AREA 9 

CARCINOGENIC EFFECTS 

I INORGANIC OR SOIL 
COMPOUND I ORGANIC I CONCENTRATION I UNITS 

alpha-ChIordane 0 

gamma-Chlordane 0 

Dieldrin 0 

4,4’-DDT 0 

110 

4600 @kg 

5100 w/kg 

17 Wkg 

370 ug/kg 
Arsenic I 2.8 w/kg 
Beryllium I 0.15 m&s 

AIR 
CONCENTRATION 

(ms/m3) 

3.71E-09 
4.11E-09 
1.37E-11 
2.98E-10 
2.26E-09 
2.02E-10 

SUMMARY CANCER RISK I 

CANCER 
RISK 

l.lE-10 
1.2E-10 
l.SE-11 
8.33-12 
2.83-09 
1.4E-10 

3E-09 
NE = not evaluated. 

ss9-inhf 
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TABLE E-6.33 

INHALATION OF PARTICULATES - SURFACE SOIL 
FUTURE LAND USE - CHILD RESIDENT 
NTC ORLANDO 
OPERABLE UNIT 3 
STUDY AREA 9 

NONCARCINOGENIC EFFECTS 

COMPOUND 

alpha-Cidordane 

gamma-Chlordane 

Dieldrin 

4,4’-DDD 

4,4’-DDE 

4,4’-DDT 

MCPA 

MCPP 

AhnninInn 

Antimony 

Arsenic 

Beryllium 

Copper 

INORGANIC OR 
ORGANIC 

I/O 

0 

0 

0 

0 

0 

0 

0 

0 

I 

I 

I 

I 

I 

1 

SOIL 
CONCENTRATION 

4600 w/kg 
5100 udk 

17 udkg 
3100 w/kg 
450 ug’k 
370 wfkg 

17000 w/kg 
sooo @kg 
5540 mgk 

0.5 mg/kg 
2.8 w/kg 

0.25 @kg 
15.2 mg/kg 
0.87 w/kg 

UNITS 

l] RfD for DDT used as a surrogate. 

AIR INTAKE 
CONCENTRATION 6wkz-W) 

(mtW) 

3.71E-09 
4.11E-09 
1.37E-11 
2 SOE-09 
3.63E-10 
2.98E-10 
1.37E-08 
4.35E-08 
4.47E-06 
4.03E-10 
2.26E-09 
2.02E-10 
1.23E-08 
7.02E-10 

iuMMARY HA2 

3.6E-09 
3.9E-09 
1.3E-11 
2.4E-09 
3SE-10 
2.9E-10 
1.3E-08 
4.2E-08 
4.3E-06 
3.9E-10 
2.2E-09 
1.9E-10 
1.2E-08 
6.7E-10 

RDINDE: 

INHALATION 

IUD 

bdwW 

0.0004 

0.0004 

o.oooo25 

o.ooo4 [I] 

o.ooo4 [l] 

0.0004 

o.ooo25 

0.0005 

0.2 

0.00004 

0.00029 

o.oooo2 

ND 

0.0011 

HAZARD 
QUOTIENT 

8.93-06 
9.93-06 
5.33-07 
6.OE-06 
8.73-07 
7.23-07 
5.33-05 
8.43-05 
2.lE-05 
9.7606 
7.53-06 
9.73-06 

6.1E-07 

2E-04 

(ND = no data available. 

ss9-inhf 
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TABLE E-6.34 

DIRECT CONTACT WITH AND INCIDENTAL INGESTION OF SURFACE SOIL 
PUTURE LAND USE - COMMERCIAL WORKER 
NTC ORLANDO 
OPERABLE UNIT 3 
STUDYAREA 

EXPOSURE PARAMETERS 

I PARAMRTER 

CONCENTRATION SOIL 

WXSTION RATE 

FRACTION MXSIED 

ADHt?.RENCE FACTOR 

ABSORPTION FRACTtON 

SURFACE AREA EWOSED 

DOSE ABSORBED PER EVENT 

CONVERSION FACTOR 

CONVERStON FACTOR 

BODY WRXT 

EXPOSURE WQUENCV 

EmS”,“t DURATION 

AWBAGING TIME 

CANCER 

SYMBOL 

cs 
IR 
FI 
AF 

ABS 
SA 

D&V,, 

CF 

CF 

BW 
EF 
ED 

AT 
NONCANCER I AT J 251 YtXCS (USEPA, 1995 

[I] Units for exposure frequency are evenwyear m tne calculation of the dermally absorbed dose. 

USEPA, 1991. Human Health Evaluation Manual, Supplemental Guidance: “Standard Default Exposure Factors”; 

OSWER Directive 9285.6-03. 
USEPA, 1992. Dermal Exposure Assessment: Principles and Applications; EPA/600/8-9UOllB; 1192. 
USEPA, 1995. Supplemental Guidance to RAGS : Region IV. Human Health Risk Assessment Bulletin No. 3 

VALUE 

chemical-specific 
50 

1009 

chemical-specific 
2.300 

chemical-specific 

1 .OOE-09 

I .OBE-O6 

70 
2.50 

2.5 

UNIT8 SOURCE 

chemical-specific 
mg/day USEPA, 1995 
unitless Assumption 

mglcm2-event USEPA, 19% 
unitless USEPA, 1995 

cd USEPA, 1992 
Dl~/Cd-WfXIt USEPA, ,992 

We Organic conversion 

kg& Inorganic conversion 

kg USEPA, 1991 
days/year [ 11 USEPA, 1991 

years USEPA, 199s 

70 I years USEPA, 1991 

EQUATIONS 

CANCER RISK = INTAKE (mglkg-day) x CANCER SLOPE FACTOR (mglkg-day).’ 

HAZARD QUOTIENT = INTAKE (mgfkg-day) I REFERENCE DOSE (mg/kg-day) 

JNTAKJGINCESTION = CS x IR x FI x CF x EF x ED 
BW x AT x 365 dayslyr 

INTAKEDERnuL = D &xSAxEFxED 
BW x AT x 365 dayslyr 

Where: 
D&.cnt = CSxAFxABSxCF 

Note: For noncarcinogenic effects, AT = ED 

ss9-ingf 
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TABLE E-6.34 

DIRECT CONTACT WITH AND INCIDENTAL INGESTION OF SURFACE SOIL 
FUTIJRR LAND USE - COMMERCIAL WORKER 
NTC ORLANDO 
OPERABLE UNIT 3 
STUDY AREA 9 

CARCINOGENIC EFFECTS 

COMPOUND 

DLeldrin 
t3lphiVChI0rdane 
gaUlIlla-ChI0rdane 

4,4’-DDD 
4,4’-DDE 
4,4’-DDT 

INORGANIC OR SOIL uiirrs INTAKE ORAL CANCER RISK DERMAL 
ORGANIC CONCENTRATION MGESTION CSF INGESTION ABS 111 

110 (n&kg-day) (mgikgday)” 
0 17 uglkg 3.OE-09 16 4.8E-08 0.01 
0 4600 q/kg 8.OE-07 0.35 2.8E-07 0.01 
0 5100 ug/kg 8.96-07 0.35 3.1E-07 0.01 
0 3100 @kg 5.4E-07 0.24 1.3E-07 0.01 
0 450 q/kg 7.9E-08 0.34 2.7E-08 0.01 
0 370 uglkg 6.5E-08 0.34 2.2E-08 0.01 

INTAKE 1 DERhlAL 1 CANCER RISK 1 TOTAL 
DERMAL I CANCER 

1.4E-09 1 32 
3.7E-07 
4.1E-07 
2.5E-07 
3.6E-08 
3.OE-08 
2.3E-08 

0.44 

0.44 

0.3 
0.43 
0.43 
1.5 

1.6E-07 4.4E-07 
1.8E-07 4.9E-07 
7.58-08 2.OE-07 
1,6E-oj3 4.28-08 
1.3E-08 3.58-08 
3.4E-08 7.7E-07 1.5 7.3E-07 0.001 

4.3 1.9E-07 0.001 2.OE-09 1 430 1 8.6E-07 1 l.lE-06 

2E-06 I lE-06 1 3E-06 

RISK 

4.4E-08 1 9.1E-08 

Arsenic I 2.8 mg/kg 4.9E-07 
Beryllium I 0.25 mg/kg 4.4E-08 

SUMMARY CANCER RISK 
[l] USEPA Region IV guidance specities absorption factors of 1% for orgmics and 0.1% for inorgtics (November 1995). 
[2] Calculated from oral CSFs. 
NE = not evaluated. 
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TABLE E-6.34 

DIRECT CONTACT WITH AND INCIDENTAL INGESTION OF SURFACE SOIL 
FUTURE LAND USE - COMMERCIAL WORKER 
NTC ORLANDO 
OPERABLE UNIT 3 
STUDY AREA 9 

NONCARCINOGENIC EFFECTS 

COMPOUND 

alpha-Chlordane 
gamIna-chlordane 
Dieldrin 
4,4’-DDD 
4,4’-DDE 

4,4’-DDT 
MCPA 
MCPP 
AIumtnum 
Antimony 
Arsenic 
Beryllium 

Copper 
StIVCX 

MORGANIC OR SOIL ulwrs INTAKE 
ORGANIC CONCENTRATION INGESTION 

5100 ug/kg 
17 uglkg 

3100 ug/kg 
450 y/kg 
370 q/kg 

17000 uglkg 
sooo uglkg 
5540 mg/kg 

0.5 mglkg 
2.8 mglkg 

0.25 mglkg 
15.2 mglkg 

2.5E-06 
8.3E-09 
1.5E-06 
2.2E-07 
1.8E-07 
8.3E-06 
2.6E-05 
2.7E-03 
2.4E-07 
1.4E-06 
l.ZE-07 
7.48-06 

0.87 jmg/kg I 4.3E-07 1 
SUMMARY HAZARD INDEX 

[l] USEPA Region IV guidance specifies absorption factors of 1% for organics and 0.1% for inorganics (November 1995). 
121 Calculated from oral RfDs. 
[3] Value for DDT used as a surrogate. 

(mglkgday) 1 INGRSTION 

o.ooo.5 1 4.5E-03 
0.0005 5.OE-03 

0.00005 1.7E-04 
0.0005[3] 3.OE-03 
0.0005[3] 4.4E-04 

0.0005 3.6E-04 
0.0005 1.7E-02 

0.001 2.6E-02 
1 2.7E-03 

0.0004 6.1E-04 
0.0003 4.6E-03 
0.002 6.1E-05 

0.04 1.9E-04 
0.005 8.5E-05 

DERMAL 
ABS 111 

- 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 

0.001 
0.001 
0.001 
0.001 
0.001 
0.001 - 

INTAKE 
DERhtAL 

(mglkgdey) 

1 .OE-06 
l . lE-06 
3.8E-09 
7.OE-07 
1 .OE-07 
8.3E-08 
3.8E-06 
1.2E-05 
1.2E-04 
l.lE-08 
6.3E-08 
5.6E-09 
3.4E-07 
2.OE-08 - 

0.0004 2.6E-03 
0.0004 2.9E-03 

0.000025 1.5E-04 
0&004[3] 1.7E-03 
0.0004[3] 2.5E-04 

0.0044 2. IE-04 
0.00025 1.5E-02 

0.0005 2.4E-02 
0.2 6.28-04 

0.00004 2.8E-04 
0.00029 2.2E-04 
o.OOoo2 2.88-04 

ND 

J 0.0011 I 1.8E-05 
I O.O! 

TOTAL 
HAZARD 

QUOTIENT 

7.1E-03 
7.9E-03 
3.2E-04 
4.8E-03 
6.9E-04 
5.7E-04 
3.2E-02 
5.1E-02 
3.3E-03 
8.9E-04 
4.8E-03 
3.4E-04 
1.9E-04 
1 .OE-04 

0.1 

ss9-ingf 
2112199 



TABLE E-6.35 

INHALATION OF PARTICULATE!3 - SURFACE SOIL 
FUTURE LAND USE - COMMERCIAL WORKER 
NTC ORLANDO 
OPERABLE UNIT 3 
STUDY AREA 9 

EXPOSURE PARAMETERS EQUATIONS 

t PARAMETER SYMBOL VALUE UNITS 1 SOURCE 

I I chemical- 

SOIL CONCFNTRATION 

PART. EMISSION FAmR 
CONCEN,.RATION AIR 
INHALATION RATE 
BODY WEIGHT 
EXPOSURE TIME 
EXPOSURE FREQUENCY 
EXR)SURE DURATION 
CONVERSION FACTOR 
AVERAGING TIME 

CANCER 

chemical-specific 
1.248+09 

chemical-speciiic 
2.5 
70 

8 
250 

25 
0.001 

specific 
m’ikg default [I] 
mg/m’ 

mVhour USEPA, 1995 

kg USEPA, 1991 
hours/day Assumption 
days/year Assumption 

years USEPA, 1995 

Ww Organics only 

I NONCANCER 
70 years I USEPA, 1991 

[II PEF has ken derived in the PEF Appendix to this report. 

USEPA, 1931. Human Health Evaluation Manual, Supplemental Guidance: 

“Standard Default Exposure Facrors”: OSWER Directive 9285.6-03. 

CANCER RISK = INTAKE (mg/kg-day) x INHALATION CANCER SLOPE FACTOR (mg/kg-day) -’ 

HAZARD QUOTIENT = INTAKE (mglkg-day) I INHALATION REFERENCE DOSE (mgikgday) 

INTAKE= CAxlRxETxEFaED 
BW x AT x 365 dayslyr 

Where: 
CA= C x CF x (l/PEF-J 

years 1 USEPA, 1995 
I 

Note: For noncarcinogenic effects, AT = ED. 
USEPA. 1995. Supplemental Guidance to RAGS: Region 4 Bulletins. Bulletin No. 3, November 1995. I 

ss9-inhf 
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TABLE E6.35 

INHALATION OF PARTICULATES - SURFACE SOIL 
FUTURE LAND USE - COMMERCIAL WORKER 
NTC ORLANDO 
OPERABLE UNIT 3 
STUDY AREA 9 

NONCARCINOGENIC EFFECTS 

COMPOUND 

alpha-Cldordane 

gamma-Chlordane 

Dieldrin 

4,4’-DDD 

4,4’-DDE 

4,4’-DDT 

MCPA 

MCPP 

AIUIZliU~ 

Antimony 

Arsenic 

Beryllium 

Copper 

INORGANIC OR 
ORGANIC 

II0 

0 

0 

0 

0 

0 

0 

0 

0 

I 

I 

I 

I 

I 

I 

[ l] RfD for DDT used as a surrogate. 

INHALATION 
RfD 

I Wk-W 

4600 uglkg 3.71E-09 7.3E-10 0.0004 

mo @kg 4.11E-09 8.OE-10 0.0004 

17 uglkg 1.37E-11 . 2.7E-12 0.000025 

3100 uglkg 2.50E-09 4.9E-10 o.ooo4 [ll 

450 ugfkg 3.63E-10 7.1E-11 o.ooo4 [ll 

370 @kg 2.98E-10 5.8E-11 0.0004 

17000 q/kg 1.37E-08 2.7E-09 0.00025 

54000 q/kg 4.35E-08 SSE-09 o.ooo5 

SMO mg/kg 4.47E-06 8.7E-07 0.2 

0.5 mg/kg 4.03E-10 7.9E-11 0.00004 

2.8 mg/kg 2.26E-09 4.4E-10 0.00029 

0.25 mg/kg 2.02E-10 3.9E-11 o.oooo2 

15.2 @kg 1.23E-08 2.4E-09 ND 

0.87 Img/kg I 7.02E-10 1 1.4E-10 0.0011 

SUMMARY HAZARD INJIEJ c 

BAmRD 
QUOTIENT 

1.8E-06 
2.OE-06 
l . lE-07 
1.2E-06 
1.8E-07 
1.5E-07 
l.lE-05 
1.7E-05 
4.43-06 
2.OE-06 
lSJ%-06 
2.OE-06 

1 .ZE-07 

4E-05 

ss9-inhf 



TABLE E-6.36 

DIRECT CONTACT WITH AND INCIDENTAL INGESTION OF SURFACE SOIL 
FUTURE LAND USE - EXCAVATION WORKER 
NTC ORLANDO 
OPERABLE UNIT 3 
STUDY AREA 9 

EXPOSURE PARAMETERS 

PARAMETER 

CONCENTRATION SOIL 

INGESTION RATE 

FRACTION MGESmED 

ADIIRRENCE FKTOR 

ABSORFTION FRACTION 

SDRFACE AREA EXPOSED 

DOSE ABSORBED PER EVENT 

CONVERSION FACTOR 

CONVERSION FACTOR 

BODY WmGBT 

EXFOS”RR EREQUENCY 

EXPOSURE DURATION 

AVERAGING TIME 

CANCER 

NONCANCER 

[I] Units for exposure frequency a 

SYMBOL 

cs 
IR 
FI 
AF 

ABS 
SA 

D4v.o 
CF 

CF 

BW 
EF 
ED 

AT 
AT 

evmu/year ill the I 

VALUE 

chemical-specific 
480 

100% 
I 

chemical-specific 
5,750 

chemical-specific 

I .COE-09 

I .c%lE-06 

70 
30 

1 

UNITS SOURCE 
hemical-specilic 

mglday USEPA. 1995 
unitless Assumption 

n&cm*-event USEPA. 1995 
i&less USEPA, 1995 

cm’ USEPA, 1992 

mg/cm’-evmt USEPA, 1992 

Ww Organic conversion 

k&v Inorganic conversion 

kg USEPA, 1991 
days/year [I] USEPA, 1991 

years USEPA, 1991 

70 YCUS USEPA, 1991 
1 years USEPA, 1991 

ulation of the demwJly ~rhed dose. 

USEPA, 1991. Human Health Evaluation Manual, Supplemental Guidance: “Standard Default Exposure Factors”; 

OSWER Directive 9285.6-03. 
USEPA, 1992. Dermai Exposure Assessment: Principles and Applications; EPA/600/8-91/01 IB; 1192. 
USEPA, 1995. Supplemmtal Guidance to RAGS : Region IV, Human Health Risk Assessment Bulletin No. 3. 

EQUATIONS 

CANCER RISK = INTAKE (mglkg-day) x CANCER SLOPE FACTOR (mglkg-day).’ 

HAZARD QUOTIENT = INTAKE (mglkg-day) I REFERENCE DOSE (mglkg-day) 

~A=~NGSTION = - 
BW x AT x 365 dayslyr 

~AICE~~ERMAL = DAevent 

BW x AT x 365 dayslyr 

Where: 
D4wnt = CSxAFxABSxCF 

Note: For noncarcinogenic effects, AT = ED 

ss9-ingf 
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TABLE E&36 

DIRECT CONTACT WITH AND INCIDENTAL INGESTION OF SURFACE SOIL 
FUTURE LAND USE - EXCAVATION WORKER 
NTC ORLANDO 
OPERABLE UNIT 3 
STUDY AREA 9 

CARCINOGENIC EFFECTS 

INORGANIC OR SOIL UNITS INTAKE ORAL CANCER RlSK DERMAL INTAKE DERMAL CANCER RlSK TOTAL 

COMPOUND ORGANIC CONCENTRATION INGESTION CSF INGESTION ABS [l] DERMAL CSF 121 DERMAL CANCER 

110 knKlk?.-daY) b4%-~Y)” (mgkK-dny) b@wJ~y~’ RISK 
Di&hiU 0 17 uglkg 1.4E-10 16 2.2E-W 0.01 1.6E-11 32 5.2E-10 2.78-W 
iQAWCIdO~dan~ 0 4600 ug/kg 3.7E-08 0.35 1.3E-08 0.01 4.4E-W 0.44 2.OE-W 1,5E-08 
gamma-ChI0dUle 0 mto uglkg 4.1E-08 0.35 1.4E-08 0.01 4.9E-09 0.44 2.2E-09 1.7E-08 
4,4’-DDD 0 3100 ug/kg 2.5E-08 0.24 6.OE-W 0.01 3.OE-W 0.3 9.OE-10 6.9E-W 
4,4’-DDE 0 450 uglkg 3.6E-W 0.34 1.2E-09 0.01 4.3E-10 0.43 1.9E-19 1.4E-W 
4,4’-DDT 0 370 uglkg 3.OE-09 0.34 l.OE-09 w.01 3.6E-10 0.43 1.5E-10 1.2E-W 
Arsenic I 2.8 mglkg 2.3E-08 1.5 3.4E-08 0.001 2.7E-10 1.5 4.1E-10 3.4E-08 
Be@iitUll I 0.25 mglkg 2.OE-W 4.3 8.7E-09 0.001 2.4E-11 430 1 .OE-O8 1.9E-08 

SUMMARY CANCER RISK 8E-08 2E-08 lE-07 
[l] USEPA Region IV guidance specifies absorption factors of 1% for organics and 0.1% for inorgmics (November 1995). 
(21 Calculated from oral CSFs. 
NE = not evaluated. 



TABLE EJ-6.36 

DIRECT CONTACT WITH AND INCIDENTAL INGESTION OF SURFACE SOIL 

I COMPOUND 
alpha-CbIordane 

gamms-CIlI0rdane 

Dieldrtn 

4,4’-DDD 

4,4$-DDE 

4,4’-DDT 

MCPA 

MCPP 

Alumlnunl 

Antimony 

Arsenic 

BtYyIIillUt 

Copper 

INORGANIC OR 
ORGANIC 

I/O 

0 

0 
0 
0 
0 
0 
0 
0 
I 

I 

1 

I 

I 

I SiIVW I 0.87 jmg/kg I 4.9E-07 I 
SUMMARY HAZARD INDEX 

[I] USEPA Region IV guidance specifies absorption factors of 1 X for organics and 0.1% for inorgaoics (November 1995). 

FUTURE LAND USE - EXCAVATION WORKER 
NTC ORLANDO 
OPERABLE UNIT 3 
STUDY AREA 9 

NONCARCINOGENIC EFFECTS 

d600 uglkg 
5100 q/kg 

17 uglkg 
3100 ug/kg 

450 uglkg 
370 ug/kg 

17008 ugfkg 
woo uglkg 
5548 mglkg 

0.5 mglkg 
2.8 mglkg , 

0.25 mglkg 
15.2 mglkg 

INTAKE ORAL HAZARD DERMAL 
INGESTION RID QUOTIENT ABS [I] 
owedaY) 

2.6E-06 
2.9E-06 
9.6E-W 
1.7E-06 
2.5E-07 
2.1E-07 
9.6E-06 
3.OE-05 
3.lE-03 
2.8E-07 
1.6E-06 
1.4E-07 
8.6E-06 

(m&day) 1 INGESTION 

5.2E-03 
5.7E-03 
1.9E-04 
3.5E-03 
5.1E-04 
4.2E-04 
1.9E-02 
3.OE-02 
3.1E-03 
7.OE-04 
5.3E-03 
7.OE-05 
2.1E-04 

0.085 1 9.8E-05 

I 
- _- 
0.07 

[2] Cahdated from oral RtDs. 
[3] Value for DDT used as a surrogate. 

- 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 

0.001 
0.001 
0.001 
0.001 
0.001 
0.001 - 

INTAKE 
DEWAL 

biWh4ay) 
3.1E-07 
3.4E-07 
l.lE-09 
2.1E-07 
3.OE-08 
2.5E-08 
l.lE-06 
3.6E-06 
3.7E-05 
3.4E-W 
1.9E-08 
1.7E-09 
l.OE-07 
5.9E-09 - 

DERMAL HAZARD 
Rm 121 QUOTIENT 

0.0004 

0.080825 

0.8084[3 

O.otlo4[3 

0.0004 

0.08025 

0.0005 

0.2 

0.00004 

0.00829 

o.wo82 

NI 

0.0011 

8.6E-04 
4.6E-05 
5.2E-04 
7.6E-05 
6.2E-05 
4.6E-03 
7.3E-03 
1.9E-04 
8.4E-05 
6.5E-05 
8.4E-05 

TOTAL 
HAZARD 

QUOTIENT 

6.OE-03 
6.6E-03 
2.48-04 
4.OE-03 
5.8E-04 
4.8E-04 
2.4E-02 
3.8E-02 
3.3E-03 
7.9E-04 
5.3E-03 
l.SE-04 
2.1E-04 
1 .OE-04 

O.O! 
5.3B06 

0.01 
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TABLE JM.37 

INHALATION OF PARTICULATES - SURFACE SOIL 
FUTURE LAND USE - EXCAVATION WORKER 
NTC ORLANDO 
OPERABLE UNIT 3 
STUDY AREA 9 

EXPOSURE PARAMETERS EQUATIONS 

PARAMETER SYMBOL VALUE UNITS 1 SOURCE 
I I 1 chemical- 

SOlL CONCENTRATION 

PART. EMISSION FACTOR 

CONCENTRATION AIR 

INHALATION RATE 

BODY WEIGHT 

lXPOSURETlMiI 

EXFOSURE FREQUENCY 

EXPOSURE DURATION 

CONVERSION FACTOR 

AYERAGING TIME 

CANCER 

C chemical-specific 
PEF 1.248+09 
CA chemical-specific 
IR 2.5 

BW 70 
ET 8 
EF 30 
ED I 
CF 0.001 

AT 
NONCANCER AT 

[I] PEF has been derived in the PEF Appendix to this report. 

specific 
m’lkg default [l] 
mglm’ 

m’lhour USEPA, 1995 

kg USEPA. 1991 
hours/day Assumption 
days/year Assumption 

YtXB Assumption 

m&x Organics only 

70 years USEPA. 19!X 
1 years USEPA, 1991 

USEPA. 1991. Human Health Evaluation Manual, Supplemental Guidance: 

Standard Default Exposure Factors; OSWER Directive 9285.6-03. 

‘USEPA, 1995. Supplemental Guidance 10 RAGS : Region IV. Human Health Risk Assessment Bulletin No. 3. 

ssQ_inhf 
2/12/99 

1 ,' 

CANCER RISK = INTAKE (mgikg-day) x INHALATION CANCER SLOPE FACTOR (mg/kg-day) -’ 

‘HAZARD QUOTIENT = INTAKE (mglkg-day) / INHALATION REFERENCE DOSE (nag/kg-day) 

INTAKE = CA 

BW x AT x 365 days&r 

Where: 

CA= CxCFx(liPEFJ 

Note: For noncarcinogens, AT = ED. 



- L -.. . .._ 

TABLE E-6.31 

INHALATION OF PARTICULATES - SURFACE SOIL 
FUTURE LAND USE - EXCAVATION WORKER 
NTC ORLANDO 
OPERABLE UNIT 3 
STUDY AREA 9 

CARCINOGENIC EFFECTS 

coMPouNLl 

alpha-Chlordane 

gamma-ChIordane 

Dieldrin 

4,4’-DDT 

Arsenic 

Beryllium 

INORGANIC OR SOIL 
ORGANIC CONCENTRATION 

I/O 

0 4600 

0 5100 

0 17 

0 370 

I 2.8 

I 0.25 

AIR INTAKE INHALATION CANCER 
UNITS CONCENTRATION b&day) CSF RISK 

ug/kg 
(mdm-‘) b&-day) ” -1 

3.71E-09 1.2E-12 0.35 4.43-13 
w/kg 4.11E-09 1.4E-12 0.35 4.83-13 
w/kg 1.37E-11 4.6E-15 16 7.43-14 
ug/kg 2.98E-10 1 .OE-13 0.34 3.43-14 

mg/kg 2.26E-09 7.6E-13 IS l.lE-11 

NE = not evaluated. 

mg/kg I 
2.02E-10 1 6.8E-14 18.4 5.73-13 

SUMMARY CANCER RISK lE-11 

I 

ss9-inhf 
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TABLE E-6.37 

INHALATION OF PARTICULATES - SURFACE SOIL 
FUTURE LAND USE - EXCAVATION WORKER 
NTC ORLANDO 
OPERABLE UNIT 3 
STUDY AREA 9 

NONCARCINOGENIC EFFECTS 

COMPOUND 

alpha-Chlordane 

gamma-Chlordane 

Dieldrin 

4,4’-DDD 

4,4’-DDE 

4,4’-DDT 

MCPA 

MCPP 

AhllniIlmn 

Antimony 

Arsenic 

Beryllium 

Copper 
Silver 

INORGANIC OR 
ORGANIC 

I/O 

0 

0 

0 

0 

0 

0 

0 

0 

I 

I 

I 

I 

I 

I 

SOIL 
CONCENTRATION 

4600 w/kg 
5100 @kg 

17 w/kg 
3100 ugk 

450 Wkg 
370 Wkg 

17000 ug/kg 
5looo udkg 

5540 mg/kg 
0.5 w/kg 
2.8 mgfkg 

0.25 w/kg 
15.2 w&s 
0.87 w/kg 

UNITS 

(11 RfD for DDT used as a surrogate. 

AIR 
CONCENTRATION 

CmiW) 

3.71E-09 
i 

4.1 lE-09 
1.37E-11 
2SOE-09 
3.63E-10 
2.988-10 
1.37E-08 
4.35E-08 
4.47E-06 
4.03E-10 
2.26E-09 
2.02E-10 
1.23E-08 
7.02E-10 

SUMMARY HA2 ;A: - 

INTAKE 

bw~g-day) 

8.7E-11 
9.7E-11 
3.2E-13 
5.9E-11 
8.5E-12 
7.OE-12 
3.2E-10 
l . OE-09 
1 .OE-07 
9.5E-12 
5.3E-11 
4.7E-12 
2.9E-10 
1*6E-11 

RD INDE: 

INHALATION 
RfD 

@wkdw) 

0.0004 

O.OOtM 

0.000025 

o.ooo4 [l] 

o.ooo4 [l] 

0.0004 

0.00025 

0.0005 

0.2 

0.00004 

0.00029 

0.00002 

ND 

0.0011 

HAZARD 
QUOTIENT 

2.23-07 
2.4E-07 
1.3E-OS 
1 SE-07 
2.1E-08 
1.8E-08 
1.3E-06 
2.OE-06 
5.2E-07 
2.43-07 
1 SE-07 
2.4E-07 

lSE-08 

SE-06 

ss9-inhf 
2/12/99 

J 



TABLE E-6.38 

INGESTION OF GROUNDWATER AS DRINKING WATER (UNFILTERED SAMPLES) 
FUTURE LAND USE - ADULT RESIDENT 
NTC ORLANDO 
OPERABLE UNIT 3 
STUDY AREA 9 

EXPOSURE PARAMETERS 

VALUE UNITS SOURCE PAiLiMETER SYMBOL 

CONCENTRATION WATER cw 
INGESTION RATE IR 

BODY WEIGHT BW 

CONVERSION FACTOR CF 

EXPOSURE FREQUENCY EF 

EXPOSURE DURATION ED 

AVERAGlNG TIME 
CANCER AT I 70 

I I 

I years I USEPA, 1991 

NONCANCER AT 24 years USEPA, 1991 

USEPA, 1991. Human Health Evaluation Manual, Supplemental Guidance: 
‘Standard Default Exposure Factors”; OSWER Directive 9285.6-03 

CANCER RISK = INTAKE (mglkg-day) x CANCER SLOPE FACTOR (mglkg-day)-1 

HAZARD QUOTIENT = lNTAKR (mgntg-day) I REFERENCE DOSE (mg/kgday) 

INTAKE= CWxlRxF,FxF,DxCF 
BW x AT x 365 days/year 

Note: For nonwcinogetic et&k+ AT = ED, 

CARCINOGENIC EFFECTS I WATER UNITS INTAKE CANCER SLOPE CANCER RISK 
COMPOUND CONCENTRATION INGESTION FACTOR INGESTION I 

alpha-BHC 0.184 UG/LITER 
gamma-BHC 0.132 UGiLITER 
AIdliIt 0.829 UG/LITER 
gamma-cItIardrme 0.154 UG/LITER 
Di&hill 0.01 UGlLITER 
Heptachlor epoxtde 0.04 UG/LITER 

1.7E-06 6.3 
1.2E-M 1.3 
2.7E-01 17 
1.4Ebo6 0.35 
9.4E-08 16 
3.8E-07 9.1 

l.lE-05 

1.6E-06 

4.6E-06 

5.1E-07 

1.5E-06 

3.4E-06 

I 94 IUG/IJTER I a.aE-04 I 1.5 I 1.3E-03 

TOTAL CANCER RISK I lEo3 

Gw9ingf 

2112199 Page 1 
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TABLE E-6.38 

INGESTION OF GROUNDWATER AS DRINKING WATER (UNFILTERED SAMPLES) 
FUTURE LAND USE - ADULT RESIDENT 
NTC ORLANDO 
OPERABLE UNIT 3 
STUDY AREA 9 

NONCARCINOGENIC EFFECTS 

I COMPOUND 
I 

2,4-Dichlorophenol 
Naphthabe 
alpha-BHC 
delta-BHC 
gamma-BHC 
,plrhl 
gammashlordane 

‘bieldrin 
‘Heptachlor epoxide 
124-D 
!MCPA 
jMCPP 
Arsenic 
llron 

WATER UNITS 
CONCENTRATION 

31 W/LITER 
5.7 UG/LITER 

0.184 UGIISTBR 
0.07 IUG/LITER 

0.132 ,UG/LlTER 
0.029 ,UG&ITER 
0.154 

0.01 

0.04 

19 

1282 

1181 UG/LITER 
94 UGAJTER 

752 UG/LITER 
25 jffGL1193~ 

INTAKE 
INGESTION 

Owk-W) 
1 .OE-O3 
1 dE-04 

5.OE-06 

1.9E-06 

3.6E-06 

1.98-01 

4.28-06 

2.7E-07 

l.lE-06 

5.2E-04 

3.5E-02 

3.2E-02 

2.68-03 

2.1E-02 

6.88-M 

rOTAL HAZAl 
= 
1 

REFERENCE 
DOSE 

bwkg-day) 
0.003 

0.02 
ND 
ND 

o.ooo3 

o.oooo3 

0.0005 

o.oMJo5 

o.oooo13 

0.01 
o.ooo5 

0.001 

o.ooo3 

0.3 

0.02 3.4E-02 

) INDEX 11: 

HAZARD 
QUOTIENT 
INGESTION 

3.4E-01 

7.8E-03 

1.2E-02 

2.6E-02 

8.48-03 

5.58-03 

8.4E-02 

5.2&02 

7.OE+Ol 

3.2E+Ol 

8.6E+cc , 

6.9E-02 

2 

Gw9if 
2112199 
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TABLE E-6.39 

INGESTION OF GROUNDWATER AS DRINKING WATER (UNFILTERED SAMPLES) 
F’UTURE LAND USE - CHILD RESIDENT 
NTC ORLANDO 
OPERABLE UNIT 3 
STUDY AREA 9 

PARAMETER 

CONCENTRATION WATER 

INGESTION RATE 

BODY WEIGHT 
CONVERSION FACTOR 

EXPOSURE FREQUENCY 

EXPOSURE DURATION 

AVERAGING TIME 

CANCER 

I==-== USEPA. 1991. Human Health Evaluatio 
I 
IIM 

SYMBOL 

cw 

IR 

BW 

CF 

EF 

ED 

AT 

AT 

anual, Supplemental GI 

EXPOSURE PARAMETERS 

VALUE UNITS SOURCE 

chemical-specific 

15 
0.001 

350 

6 

70 

6 
- 

I ‘Standard Default Exposure Factors’; OSWER Directive 9285.603. 

CANCER RISK = INTAKE (mgkgdny) x CANCER SLOPE FACTOR (mglkg-day)-1 

HAZARD QUOTIENT = LNTARR (mgkg-day) / REFERENCE DOSE (mgkgday) 

INTAKR = CWxlRxEFxEDxCF 

BW x AT x 365 days/year 

Note: For nonwxinogenic effwts, AT = ED. 

CARCINOGENIC EFFECTS 

COMPOUND 

WATER 

CONCENTRATION 

UNITS INTAKE CANCER SLOPE CANCER RISK 

MGFSTlON FACTOR rnGF.STION 

alpha-BHC I 0.184 IUG/LITER 

(mgntgdny) (mgkgday)“-1 

I I.OE-06 1 6.3 I 6.48-06 

gamma-BHC 0.132 UG/LITER 7.2E-07 1.3 9.4E-07 

Aldrin 0.029 UGILITER 1.6&07 17 2.78-06 

.gammaEhtordPW 0.154 UC/LITER 8.4E-B7 0.35 3.OE-07 

Dieldrin 0.01 UG/LITER 5.5E-08 16 8.8EM 

Helltaehlor epoxtde 0.04 UC/LITER 2.28-07 9.1 2.OE-06 

AS4C I 94 ~UGIL~TER I 5.2E-04 1 1.5 I 7.78-04 

TOTAL CANCER RISK I 8E-o4 
ND = No Data. 

Gw9ingf 
2112199 Page 1 
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TABLE E-6.39 

INGESTION OF GROUNDWATER AS DRINKING WATER (UNFILTERED SAMPLES) 
FUTURE LAND USE - CHILD RESIDENT 
NTC ORLANDO 
OPERABLE UNIT 3 
STUDY AREA 9 

NONCARCINOGENIC EFFECTS 

I COMPOUND 

I INTAKE REFERENCE HAZARD 
QUOTIENT 

WATER UNITS 
CONCENTRATION INGESTION 

bglkg-dw) 
2.4E-03 
3.6E-04 
1.2E-05 
4.58-06 
8.4E-06 
1.9E-06 
9.88-06 

6.4E-07 
2.6E-06 
1.2E-03 
8.2E-02 
7.5E-02 
6.OE-03 
4.8E-02 

DOSE 
6WlwW 

0.003 
0.02 
ND 
ND 

0.0003 
o.mOO3 
O.OOiG 

o.m5 
o.KloO13 

0.01 
0.0005 
0.001 

0.0003 
0.3 

INGESTION 

7.9E-01 
1.8E-02 

2,CDichlorophenol 
Naphthalene 
alpha-BHC 
delta-BHC 
gamma-BHC 
Atdrin 
gamma-Chlordane 

Dieldrtn 
Heptachlor epoxtde 
2,4-D 
MCPA 
MCPP 
Arsenic 
IrOIl 

ND = no data available. 

- 

37 ILK/LITER 
T- 

5.7 UGILITER 
0.184 UGILITER 
0.07 UGlLITER 

0.132 UGlLlTER 
0.029 UGlLITER 
0.154 UGlLITER 

0.01 UGlLITER 
0.04 UGlLITER 

19 UGlLITER 
1282 UG/LITER 
1181 UGlLITER 

94 UGILITER 
152 UGlLtTER 
25 UGILITER 

i 
1.6E-03 0.02 8.OE-02 

‘OTAL HAZARD INDEX 261 

2.88-02 
6.2E-02 
2.OE-02 

1.3E-02 
2.OE-01 
1.2E-01 

1.6E+m 
7.5E+Ol 
2.OE+Ol 

1.6E-01 

1 

Gw9ingf 
2/12/99 
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TABLE EZ-6.40 

DIRECT CONTACT WITH AND INCIDENTAL INGESTION OF SURFACE SOIL (CENTRAL TENDENCY) 
CURRENT AND FUTURE LAND USE - ADULT TRESPASSER I RECREATIONAL USER 
NTC ORLANDO 
OPERABLE UNIT 3 
STUDY AREA 9 

EXPOSURE PARAMETERS EQUATIONS 

PARAMETER SYMBOL VALUE UNITS SOURCE 

CONCENTRATION SOIL CS chemical-specific 

INGESTION RATE ’ IR 50 

FRACTION INGESTED FI 1004 

ADHERENCE FACTOR AF 0.2 

ABSORPTION FRACTION ABSd chemical specific 

SURFACE AREA EXPOSED SA 

DOSE ABSORBED PER EVENT D*We”t 
CONVERSION FACTOR CF 

I 

hemical-specific 

n&day USEPA, 1995 

unitless Assumption 

mg/cmz-event USEPA, 1992a 

unittess USEPA, 1995 

5,ooo cd USEPA, 1992b 

chemical specific mg/cmz-event USEPA, 1992b 

1 .OOE-06 Ww inorganics 

CF 1 .OOE-O9 kg& organics 

BODY WEIGHT BW 70 kg USEPA, 1991 

EXPOSURE FREQUENCY EF 30 days/year [l] Assumption 

EXPOSURE DURATION ED 7 years USEPA, 1992a 

AYERAGING TIME 

CANCER AT 70 years USEPA. 1991 

NONCANCER AT 7 years USEPA, 1992a 

[l] Units for exposure frequency are events/year in the calculation of the dennally absorbed dose. 

USEPA. 1991. Human Health Evaluation Manual, Supplemental Guidance: “Standard Default Exposure 

Factors”; OSWER Directive 9285.643. 

USEPA, 1992a. Region 6 Memorandum: Central Tendency and RME Exposure Parameters. 

USEPA. 1992b. Dermal Exposure Assessment: Principles and Applications; EPA/m/S-91/011B; January 1992. 
USEPA, 1995. Supplemental Guidance to RAGS : Region IV, Human Health Risk Assessment Bulletin No. 3. 

XNCER RISK = INTAKE (mglkg-day) x CANCER SLOPE FACTOR (mglkg-day)-’ 

IAZARD QUOTIENT = INTAKE (mglkg-day) ! REFERENCE DOSE (mg/kg-day) 

~‘=hmsr~o~ = CS 

BW x AT x 365 dayslyr 

~A~DERMAL = - 

BW x AT x 365 dayslyr 

Where: 
D&,,,,= CS x AF x ABSd x CF 

Note: For noncarcinogenic effects: AT = ED 

SS91NGCf 
2/12/99 



TABLE E-6.40 

DIRECT CONTACT WITH AND INCIDENTAL INGESTION OF SURFACE SOIL (CENTRAL TENDENCY) 
CURRENT AND FUTURE LAND USE - ADULT TRESPASSER / RECREATIONAL USER 
NTC ORLANDO 
OPERABLE UNIT 3 
STUDY AREA 9 

CARCINOGENIC EFFECTS 

COMPOUND 

Dieldrin 
alpha-Chlordane 
gamma-Cblordane 
4,4’-DDD 
4,4’-DDE 
4.4’-DDT 

Arsenic 1 2.8 mg/kg 1.6E-08 

Beryhm I 0.25 mg/kg 1.5E-09 

SUMMARY CANCER RISK 
[l] USEPA Region IV guidance specifies absorption factors of 1% for organics and 0. I % for inorganics (November 1995). 

INORGAMC SOIL UJWIS INTAKE ORAL CANCER 
OR ORGANIC CONCENTRATION INGESTION CSF RISK 

II0 (mgkgday) (q/kg-day)“ INGESTION 
0 17 uglkg 16 
0 4600 ug/kg 2.78-08 0.35 9.5E-09 
0 5100 uglkg 3 .OE-08 0.35 1 .OE-OS 
0 3100 ug/kg 1. SE-08 0.24 4.48-09 
0 450 uglkg 2.6E-09 0.34 9.OE-10 
0 370 uglkg 2.28-09 0.34 7.4E-10 

1.5 2.58-08 
4.3 6.3Eo9 

6J3-08 

DERhfAL INTAKE DERMAL CANCER TOTAL 
ABS 111 DERMAL CSF [2] RISK CANCER 

bw~kgday) (mg/kSday).’ DERMAL RISK 

32 
0.01 5.48-09 0.44 2.48-09 I .2E-08 
0.01 6.OE-09 0.44 2.68-09 1.3E-08 
0.01 3.6E-09 0.3 l.lE-09 5.58-09 
0.01 5.3E-10 0.43 2.3E-10 l.lE-09 
0.01 4.3E-10 0.43 1.9E-10 9.3E-10 

0.001 3.3E-IO 1.5 4.9E-10 2.58-08 
0.001 2.9E-11 430 1.3E-08 1.9EO8 

2EOS 8E-08 

SS9INGCf 
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TABLE E-6.40 

DIRECT CONTACT WITH AND INCIDENTAL INGESTION OF SURFACE SOIL (CENTRAL TENDENCY) 
CURRENT AND FUTURE LAND USE - ADULT TRESPASSER I RECREATIONAL USER 
NTC ORLANDO 
OPERABLE UNIT 3 
STUDY AREA 9 

NONCARCJNOGENIC EFFECTS 

COMPOUND 

alpha-Chlordane 
gamma-Chlordane 
Meldrin 
4,4’-DDD 
4,4’-DDE 
4,4’-DDT 
MCPA 
MCPP 
Aluminum 
Antimony 
Arsenic 
Beryllium 
Copper 
Silver 

0 
0 
0 
0 
0 
0 
0 
0 
I 
I 
I 
I 
I 
I r- 

I[11 USEPA Region IV guidance specifies absorption factors of 1% for organics and 0.1% for inorganics (November 1995). I 121 Calculated from oral RfDs. 
[3] Value from DDT used as a surrogate. 
ND = no data available. Note: all chemicals with ND were assessed as a carcinogen with the exception of lead. 

LNORGANIC OR SOIL UNITS 
ORGANIC CONCENTRATION 

I/O 

T 

I 

4600 lug/kg 
5100 @kg 

17 uglkg 
3100 uglkg 

450 uglkg 
370 uglkg 

17000 ug/kg 
54000 q/kg 

5540 mg/kg 
0.5 mglkg 
2.8 mg/kg 

0.25 mg/kg 

INTAKE 
INGESTION 
(mg/kgday) 

2.7867 
3.OE-07 
1 .OEO9 
1.8E-07 
2.68-08 
2.2E-08 
1 .OE-O6 
3.28-06 
3.38-04 
2.98-08 
1.6E-07 
1.5E-08 
8.9E-07 15.2 mg/kg 

0.87 mglkg 5.1E-08 

SUMMARY HAZARD lNDEL 

o.ooo5 5.48-04 
0.0005 6.OE-04 

0.00005 2.OE-05 

o.ooo5 [3] 3.68-04 
o.ooo5 [3] 5.38-05 

o.ooo5 4.38-05 
o.ooo5 2.OE-03 

0.001 3.28-03 
1 3.3E-04 

0.0004 7.3E-05 
o.ooo3 5SE-04 

0.002 7.3&06 
0.04 2.28-05 

0.005 1 .OE-O5 

0.001 

DERMAL 
Am [II 

0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 

0.001 
0.001 
0.001 
0.001 
0.001 
0.001 

INTAKE 
DERMAL 

tmglkgday) 

5.4E-08 
6.OE-08 
2.OE-10 
3.68-08 
5.3E-09 
4.38-09 
2.OE-07 
6.3E-97 
6.5E-06 
5.9E-10 
3.3E-09 
2.9E-10 
1.8E-08 
1 .OE-O9 

DERMAL 
I 

HAZARD 
RfD PI QUOTIENT. 

b~kW 1 
o.ooo4 I 
0.0004 

0.000025 
o.ooo1 [3] 
O.oool [3] 

O.owJl 
0.00025 

o.ooo5 
0.2 

0.00004 
0.00029 
0.00002 

ND 

DERMAL 
1.4E-04 
1 .SE-04 
8.OE-06 
3.68-04 
5.3E-05 
4.3E-05 
8.OE-04 
1.3E-03 
3.38-05 
1 .SE-OS 
1 .lE-05 
1.5E-05 

J 0.0011 I 9.38-07 

I 0.003 

TOTAL 
HAZARD 

QUOTIENT 
6.88-04 
7.58-04 
2.88-05 
7.38-04 
l.lE-04 
8.7E-05 
2.88-03 
4.48-03 
3.6E-04 
8.88-05 
5.68-04 
2.28-05 
2.28-05 
l.lE-05 

0.01 

SS9INGCf 
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TABLE E-6.41 

DIRECT CONTACT WITH AND INCIDENTAL INGESTION OF SURFACE SOIL (CENTRAL TENDENCY) 
CURRENTANDFUTURE LAND USE - ADOLESCENT TRESPASSER I RJ3CRRATIONA1, USER 
NTC ORLANDO 
OPERABLE UNIT 3 
STUDY AREA 9 

EXPOSURE PARAMETERS 

PARAMETER 

CONCENTRATION SOIL 
INGF.STION RATE 
FRACTION INGFSTEZD ’ 
ADHERENCE FACTOR 
AGESPECIFIC SURFACE ABEA 

ABSORPTlON FRACTION 
CONVERSION FACTOR 

BODY WEIGfIT 
AGESPECIFIC BODY WEIGHT 
EXPOSURE FREQUENCY 
EXPOSURE DURATION 
AGESPECIFIC EXPOWRE DURATION 
AGE-W’ElGHTED SURFACE AREA [21 

DOSE ABSORBED PER EVEhT 
AVERAGING TIME 

CANCER 
NONCANCER 

SYMBOL 

cs 

UNITS SOURCE 

IR 

FI 

AF 

S4 

ABS,, 

CF 

CF 

BW 

BWi 

EF 

ED 

ED, 

S&ai,aq 

D&V,. 

VALUE 
chemical-specific 

50 

1004 

0.2 

age-specific 

chemical-specific 

I .mE-06 

1.00E-09 

4.5 

age-specific 

30 

2 

age-specific 

4429 

chemical-specific 

AT 70 

AT 2 

[I] Units for exposure frequency are in events/year in the calculation of the dermally absorbed dose. 

121 In estimating the dermally absorbed dose for children age 7 through 16. the time-weighted, h&weight normalized surfact area exposed is 

calculated from surface area. exposure duration, and body weight for each of 10 age periods, age 7 through 16. per USEPA, 1992. 

USEPA, 1989. Exposure Factors Handbw~EPA1600/8-89/043; May 1989. 

USEPA, 1991. Human Health Evaluation Manual, Supplemental Guidance: ‘Standard Default Exposure Factors”; OSWER Directive !?285.&03. 

USEPA. 1992a. Region 6 Memorandum: Central Tendency and Rh4E Exposure Parameters. 

USEPA. 1992b. Dermal Exposure Assessment: Principles and Applications: EPA/G/%91/011B; January 1992 

USEPA, 1995. Supp[emental Guidance to BAGS: Region 4 Bulletins, Bulletin No. 3. November 1995. 

IJSEPA, 1997. Exposure Factors Handb~k;EPA/6WlXJ5/Fa; August lS97. 

mglday USEPA, 1995 

lmidess Assumption 

mg/cmQvent USEPA, 1992a 

cm2 USEPA, 1989 

UtlitkSS USEPA, 1992b 

k&g Inorganic.5 

kg& Organics 

ks USEPA, I 995 

kg USEPA, 1989 

days/year [ 11 Assumption 

YCSIS USEPA, 1992a 

years Assumption 

cm’-year/kg USEPA. 1992b 

mg/cm*-event USEPA, 1992b 

years USEPA, 1991 

years IUSEPA, 1992a 

EQUATIONS 

CANCER RISK = INTAKE (mglkgday) x CANCER SLOPE FACTOR (mgntgday). 

HAZARD QUOTIENT = INTAKE (mglkgday) I REFERENCE DOSE (mg/kg-day) 

I~-INGE.STION = 7 

BW x AT x 365 dayslyr 

INTAKEoERMAL = (D&&x EF / AT x 365 days/year) x S&~MJ 

Where: 
S&,, = SUM (SAi x ED, I BWJ 
D&vu& = CSxAFxABSdxCF 

Note: For noncarcinogenic effects: AT = ED. 

SbINGCf 
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TABLE E6.41 

DIRECT CONTACT WITH AND INCIDENTAL INGESTION OF SURFACE SOIL (CENTRAL TENDENCY) 
cuRRENTANDFuTuRE LAND USE - ADOLESCENT TRESPASSER I RECREATIONAL USER 
NTC ORLANDO 
OPERABLE UNIT 3 
STUDY AREA 9 

CARCINOGENIC EFFECTS 

INORGANIC OR SOIL UNITS INTAKE ORAL CANCER RISK DERMAL INTAKE DERMAL CANCER RISK TOTAL 
COMPOUND ORGANIC CONCENTRATION INGESIION CSF [II lNCl?STION ABS (21 DERMAL CSF [I,31 DERMAL CANCER 

I/O b@wlay) hwlkg-day)~’ @gWWf OWwW’ RISK 
Dieldrin 0 17 uglkg 4.4E-11 16 7.1E-10 0.01 l.SE-10 32 5.7E-09 6.4E-09 
alpha-ChIordane 0 4600 q/kg 1.2E-08 0.35 4.2809 0.01 4.8E-08 0.44 2.1E-08 2.5E-08 
galllllU3-ChI0rdane 0 SIOO q/kg 1.3E-08 0.35 4.7E-09 0.01 5.3E-08 0.44 2.3E-08 2.8E-08 
4,4’-DDD 0 3100 uglkg S. lE-09 0.24 1.9E-09 0.01 3.2E-08 0.3 9.7E-09 1.2E-08 
4,4’-DDE 0 450 uglkg 1.2E-09 0.34 4.OE-10 0.01 4.7E-09 0.43 2.OE-09 2.4E-09 
4,4’-DDT 0 370 ug/kg 9.7E-10 0.34 3.3E-10 0.01 3.8E-09 0.43 1.7E-09 2.OE-09 
Arsenic I 2.8 mg/kg 7.3E-09 1.5 l.lE-08 0.001 2.9E-09 1.5 4.4E-09 1.5E-08 
Be~lIiUUl I 0.25 mg/kg 6SE-10 4.3 2.8E-09 0.001 2.6E-10 430 l.lE-07 l.lE-07 

SUMMARY CANCER RISK 3EO8 2E07 3E07 
[I] Relative potency fact&were applied to the CSFs for carcinogenic PAHs. Relative potency factors are derived in “Provisional Guidance for Quantitative Risk Assessment for Polycyclic Aromatic Hydrocarbons,” USEPA, 1993. 
[Z] USEPA Region IV guidance specifies absorption factors of I W for or&&s and 0. I % for horganics (November 1995). 
[3] Calculated from oral CSFs. ii‘ 

ND = no data. 

SS9INGCf 
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TABLE E-6.41 

DIRECT CONTACT WITJI AND INCIDENTAL INGESTION OF SURFACE SOIL (CENTRAL TENDENCY) 
CURRENTANDFVTURE LAND USE - ADOLESCENT TRESPASSER / RECREATIONAL USER 
NTC 0RJANno 
OPERABLE UNJT 3 
STUDY AREA9 

NONCARCINOGENIC EFFECTS 

COMPOUND 

alpha-chklrdane 
gamma-ChI0rdsne 

Dieldrin 
4,4’-DDD 
4,4’-DDE 
4,4’-DDT 
MCPA 
MCPP 
AIuminum 
Antimony 

Arsenic 

T ..I- 

INORGAhW OR 
ORGANIC 

110 

0 
0 
0 
0 
0 
0 
0 
0 
I 
J 

J 
I 
J 

SOIL UNlTs INTAKE 
CONCENTRATlON lNGJSllON 

4600 

5100 
17 

3lDo 
450 
370 

17ooo 
54ooo 
wo 

0.5 

2.8 
0.25 
15.2 

(mgkg-W 
4.2E-07 
4.7E-07 

ug/kg 1.6E-09 
ugkz 2.8E-07 
uitdkg 4.1E-08 
w&t 3.4E-08 
u&z 1.6E-06 
u&z 4.9E-06 
mtdk 5.1E-04 
wk 4.6E-08 

wk 2.6E-07 
mglkg 2.3E-08 
Wk 1.4E-06 

1 1 I 0.87 Img/kg I 7.9E-08 
SUMMARY HAzARJJINnE 

[I] USEPA Region IV guidance specifies absorption factors of I % for orgmics and 0.1% for inorgmics (February 10. 1992). 
[Z] Calculated from oral RtDs. 
[3] Value from DDT used as a surrogate. 
ND = no data available. Note: all chemicals with ND were assessed as a carcinogen with the exception of lead. 

ORAL 
I 

HAZARD 
RIU QUOTIENT 

0.0005 9.3E-04 
0.00005 3.1E-05 

o.ooo5 [3] 5.78-04 
o.ooo5 [3] 8.2E-05 

0.0005 6.8E-05 
0.0005 3.1E-03 
0.001 4.9E-03 

1 5.1E-04 
0.0004 l.lE-04 
o.ooo3 8.5E-04 
0.002 l.lE-05 
0.04 3.5E-05 

liK.XSTlON 

8.4E-04 

0.005 1 1.6E-05 
I 0.0 

DERMAL 
ABS 111 

0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 

0.001 
0.001 
0.001 
0.001 
0.001 
0.001 

INTAKE 
DERMAL 

mg/kg-daY) 

1.7E-06 
1.9E-06 
6.2E-09 
l.lE-06 
1.6E-07 
1.3E-07 
6.2E-06 
2.OE-05 
2.OE-04 
1. SE-08 
1 .OE-O7 
9.1E-09 
5.5E-07 
3.2E-08 

DERMAL 
RfD 121 

b@t+Y) 

0.0004 

0.0004 

o.Oooo25 
O.oool [3. 
O.oool I3 

o.cm1 
o.ooo25 
0.0005 

0.2 
0.00004 
0.00029 
o.oooo2 

NJ 
0.0011 

HAZARD 
QUOTIENT 
DERMAL 

4.28-03 
4.6E-03 
2.5E-04 
l.lE-02 
1.6E-03 
1.3E-03 
2.5E-02 
3.9E-02 
1 .OE-03 
4.6E-04 
3.5E-04 
4.6E-04 

2.9E-05 
0.0 

TOTAL 
HAZARD 

)UOTIENT - 
5.OE-03 
5.6E-03 
2.8E-04 
1.2E-02 
1.7E-03 
1.4E-03 
2.8E-02 
4.48-02 
1.5E-03 
5.7E-04 
1.2E-03 
4.78-04 
3.5E-05 
4.58-05 
---ii 
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TABLE IX42 

DIRECT CONTACT WITH AND INCIDENTAL INGESTION OF SURFACE SOIL (CENTRAL TENDENCY) 
FUTURE LAND USE - ADULT RESIDENT 
NTC ORLANDO 
OPERABLE UNIT 3 
STUDY AREA9 

EXPOSURE PARAMETERS EQUATIONS 

c 
PARAhfETER 

CONCENTRATION SOIL 

MX.STION RATE 

FRACTION INGFSTED 

AD”ERRNCE FACTOR 

AESORFT,ON FRACTION 

SURFACE *RI?* ExmxED 

DOSE ABSORERD PER EvENl 

CONYERSION FACTOR 

CONYERSION FACTOR 

BODY WEIGHT 

EXFWDRE FRRQDRNCY 

EWOSDXE DURATION 

AVERAGE4G TM!3 

CANCER 

- SYMBOL 

cs 

IR 
Fl 
AF 

ABSd 

SA 

D&v,, 

CF 

CF 

BW 

EF 

ED 

AT 

NONCANCER 

I] Units for cxposore frequency are events/year * the ( 

VALUE UNITS SOURCE 

1 JOE-09 We Organic conversion 

I .ooE-06 Ww Inorganic conversion 

70 kg USEPA, 1991 

350 days/year (11 Assumption 

7 Y&WS USEPA, 1992a 

70 years USEPA, 1991 

7 Years USEPA, 1992a 

:ulation of the damally absorbed dose. 

USEPA, 1991. Human Health Evaluation Manual, Supplemental Guidance: “Standard Default Exposure Factors”; 

OSWER Directive 9285.6-03. 

USEPA, 1992~~ Region 6 Memorandum: Central Tendency and RME Exposure Parameters. 
USEPA, 1992b. Demul Exposure Assessment: Principles and Applications; EPA/600/8-91/011B; January 1992. 
USEPA. 1995. Supplemental Guidance to RAGS : Region IV, Human Health Risk Assessment Bulletin No. 3. 

SS9INGCf 
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CANCER RISK = INTAKE (mglkg-day) x CANCER SLOPE FACTOR @g/kg-day)” 

HAZARD QUOTIENT = INTAKE (mg/kg-day) I REFERENCE DOSE (mglkg-day) 

mA=-INGESTION = - 

BW x AT x 365 dayslyr 

~AKE-DRRMAL = prevent 

BW x AT x 365 dayslyr 

Where: :’ 
&: 

mved = CSxAFxAB&,xCF :. , 
+$c$ 
i- 
:s 

Note: For noncarcinogenic effects, AT = ED. >. 
-.s_. 
* 



TABLE E6.42 

DIRECT CONTACT WITH AND INCIDENTAL INGESTION OF SURFACE SOIL 0WIR4L TENDENCY) 
FUTURE LAND USE - ADULT RESIDENT 
NTC ORLANDO 
OPERABLE UNIT 3 
STUDY AREA9 

CARCINOGENIC EFFECTS 

INORGANIC OR SOIL UNITS INTAKE ORAL CANCER RISK DERMAL INTAKE DERMAL CANCER RISK 
COMPOUND ORGANIC CONCENTRATION INGESTION CSF 111 INGESTION ABS [2] DERMAL CSF 131 DERMAL 

I/O (q/kg-day) bwlkg-hY* (m&day) fW%-day)~’ 
DieId& 0 17 ug/kg 1.2E-09 16 1.9E-08 0.01 2.3E-10 32 ISE-09 
alphaxMordane 0 uioo ug/kg 3.2E-07 0.35 l.lE-07 0.01 6.3E-08 0.44 2.8E-08 
@lllW-ChIO~dane 0 5100 uglkg 3.58-07 0.35 1.2E-07 0.01 7.OE-08 0.44 3.1E-08 
4,4’-DDD 0 3100 @kg 2. IE-07 0.24 S.lE-08 0.01 4.2E-08 0.3 1.3E-08 
4,4’-DDT 0 370 uglkg 2.58-08 0.34 8.68-09 0.01 S.lE-09 0.43 2.2E-09 
4,4’-DDE 0 450 q/kg 3.1E-08 0.34 1 .OE-O8 0.01 6.28-09 0.43 2.7’8-09 
Arsenic I 2.8 mg/kg 1.9E-07 1.5 2.9E-07 0.001 3.8E-09 1.5 5.8E-09 
Beryllium I 0.25 mg/kg 1.7E-08 4.3 7.4E-08 0.001 3.4E-10 430 lSE-07 

SUMMARY CANCER RISK 8E07 3E-07 

I 

[l]Relative potency factors were applied to the CSFs for carcinogenic PAHs. Relative potency factors are derived in “Provisional Guidance for Quantitative Risk Assessment of Polycyclic Aromatic Hydrocarbons,” USEPA, 1993. 
[2] USEPA Region IV guidance specities absorption factors of 1% for orgaoics and 0.1% for inorganics (November 1995). 
[3] Calculated from oral CSFs. 
ND = no data available. 

TOTAL 
CANCER 

RISK 

2.6E-08 
1.4E-07 
1.5E-07 
6.48-08 
l. lE-08 
1.3E-08 
2.98-07 
2.2E-07 

lE06 

SS9b’GCf 
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TABLE E-6.42 

DIRECT CONTACT WITH AND INCIDENTAL INGESTION OF SURFACE SOIL (CENTRAL TENDENCY) 
FUTURE LAND USE - ADULT RESIDENT 
NTC ORLANDO 
OPERABLE UNIT 3 
STUDY AREA 9 

NONCARCINOGENIC EFFECTS 

COMPOUND 

alpha-chlordane 
gamma-CltI0rdatle 
Dieldrin 
4,4’-DDD 

4,4’-DDE 

4,4’-DDT 

MCPA 

MCPP 

Alomimmt 

hti00y 

Arsenic 

Berylhm 

Copper 
SIher 

INORGANIC OR 
ORGANIC 

I/O 

0 
0 
0 
0 
0 
0 
0 
0 
I 
I 
I 
I 
I 
I 

4600 uglkg 
5100 @kg 

17 ug/kg 
3100 uglkg 
450 uglkg 
370 ug/kg 

17000 q/kg 
54000 uglkg 
5540 mglkg 

0.5 mg/kg 
2.8 mglkg 

0.25 mglkg 
15.2 mg/kg 
0.87 mglkg 

(mglkg-day) 

3.2E-06 
3.5E-06 
1.2E-08 
2.1E-06 
3.1E-07 
2.5E-07 
1.2E-05 
3.7E-05 
3.8E-03 
3.4E-07 
1.9E-06 
1.7E-07 
1 .OE-05 
6.OE-07 

SUMMARY HAZARD INDEX 
[l] USEPA Region IV guidance specifies absorption factors of I % for organics and 0.1% for inorgmics (Novmkr. 1995). 
[2] Caldated from oral RfDs. 
[3] Value from DDT used as a sum@e. 

INTAKE 
INGESTION 

ORAL HAZARD 
RID QUOTIENT 

(mg/kg-day) INGESTION 

0.0005 6.3E-03 
0.0005 7.OE-03 

o.OOw5 2.3E-04 
0.0005 [3 4.28-03 
0.0005 [3 6.28-04 

0.0005 5.1E-04 
0.0005 2.3E-02 
0.001 3.7E-02 

1 3.8E-03 
0.0004 8.6E-04 
0.0003 6.4E-03 
0.002 8.6E-05 
0.04 2.6E-04 

0.005 1.2E-04 

0.09 

DERMAL 
ABS [l] 

- 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 

0.001 
0.001 
0.001 
0.001 
0.001 
0.001 

INTAKE 
DERMAL 

fm.UkwW 
6.3E-07 
7.OE-07 
2.3E-09 
4.2E-07 
6.2E-08 
5.1E-08 
2.3E-06 
7.4E-06 
7.6E-05 
6.8E-09 
3.8E-08 
3.4E-09 
2.1E-07 
1.2E-08 

DERMAL HAZARD 
RID 121 QUOTIEW 

bwlwlay) 1 DERMAL 

o.cm4 1 1.6E-03 
0.0004 

0.000025 
0.0001 [3] 
O.OcOl [3] 

o.ooo1 
0.00025 
o.ooo5 

0.2 
0.00004 
0.00029 
0.00002 

ND 
0.0011 

1.7E-03 
9.3E-05 
4.2E-03 
6.2E-04 
5.1E-04 
9.3E-03 
1.5E-02 
3.8E-04 
1.7E-04 
1.3E-04 
1.7E-04 

l.lE-05 

TOTAL 
HAZARD 

QUOTIEW 

7.9E-03 
8.7E-03 
3.3E-04 
8.5E3-03 
1.2E-03 
1 .OE-03 
3.38-02 
5.2E-02 
4.2E-03 
1 .OE-O3 
6.5E-03 
2.6E-04 
2.6E-04 
1.3E-04 

0.1 

SS9INGCf 
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r 

1 PARAMETER UNITS SOURCE 

chemical-specific 

SYMBOL 

CS 

IR 

FI 

AF 

SA 

ABS 

CF 

CF 

BW 

BW 

EF 

ED 

ED 

VALUE 

chemical-specific 

loo 

100% 

0.2 

age-specific 

chemical-specific 

1 .OOE-06 

1 .oOEO9 

15 

age-specific 

350 

2 

age-specific 

192X 

chemical-specific 

SA 

DL,..t 

AT 

AT 
L - 

TABLE E-6.43 

’ DIRECT CONTACT WITH AND INCIDENTAL INGESTION OF SURFACE SOIL (CENTRAL TENDENCY) 

FUTURE LAND USE - CHILD RESIDENT 

NTC ORLANDO 

OPERABLE UNIT 3 

STUDY AREA 9 

EXPOSURE PARAMETERS EQUATIONS 

CANCER RISK = INTAKE (mgjkg-day) x CANCER SLOPE FACTOR (mflg-daj’ 
wf& USEI’A, 1995 

unidess Assumption 

mglcmf-event USEPA, 1992a 

cm2 USEPA. 1989 

titless USEPA, 1992b 

Ww Inorganic conversion 

W’g Organic conversion 

kg USEPA, 1991 

k USEPA, I989 

hYS/YW Ul USEPA. 1995 

yC.atS USEPA. 1992a 

Y- ASSUUlpti‘Jn 

Cd USEPA, 1997 
mg/cm2-e”ent USEPA, 1997.b 

70 Y=+B USEPA, 1991 

2 Y- USEPA, 199% 

USEPA. 1989. Exposure Factors Handb+ol;:EPA/MX)/8-891043; May 198Y. 

USEPA. 1991. Human Health Evaluation Manual, Supplenw~tal Guidanec: “Standard Default Exposure Fxtorsm: OSWER Directive 9285.643. 

USEPA. 1992a. Region 6 Memorandum: Central Tendency and RME Exposure Parameters. 

USEPA, 1992b. Dermal Enpmure Assewwnt: Principles and Applicafion.%: EPAIM)0/8-91101 IB: January lY!% 

USEPA, 1995. Supplemental Guid- lo RAGS : Region IV. Human Health Risk Assessment Bulletin No. 3. 

USEPA, lYY7. Exposure Factors Handba,lr;EPA/600,P-Y%002Fa: August 1997. 

HAZARD QUOTIENT = INTAKE (mgkgday) I REFERENCE DOSE (mglkgday) 

tNTAKE-,~rxsno~ = CS x IR x FI x CF x EF x ED 
BW x AT x 365 dayslyr 

Where: 
S&owaaj = SUM (SA x ED I SW, 

Nvcd = csrAFxABSxCF 

Note: For noncarcinogenic effects, AT = ED. 

SS9INGCf 
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TABLE E-6.43 

DIRECT CONTACT WITH AND INCIDENTAL INGESTION OF SURFACE SOIL (CENTRAL TEM)ENCYJ 

FUTURE LAND USE - CHILD RESIDENT 

NTC ORLANDO 

OPERABLE UNIT 3 

STUDY AREA 9 

CARCINOGENIC EFFECTS 

COMPOUND 

Dieldrin 

alpha-Chlordane 

INORGANIC OR SOIL UNITS INTAKE 

ORGANIC CONCENTRATION INGESTION 

II0 (mglkgday) 

0 17 uglkg 
0 4600 q/kg 8.4E-07 

gamma-Chlordane 0 mo uglkg 9.3E-07 
4,4’-DDD 0 3100 q/kg 5.7E-07 
4,4’-DDE 0 450 uglkg 8.2E-08 
4,4’-DDT 0 370 q/kg 6.8E-08 
Arsenic I 2.8 mglkg S.lE-07 
BeryBIum I 0.25 mglkg 4.6E-08 

SUMMARY CANCER I 
[I] Relative potency factors were applied to the CSFs of carcinogenic PAHs. Relative potency factors are derived in “Provisional Guidance for 
(21 USEPA Region IV guidance specifies absorption factors of 1% for organ& and 0. I % for inorganics (November 1995). 

[3] Calculated from oral CSFs. 

::: 1 z:z 
ISK 2EO6 
fuantitafive Risk Assessment of Polyc: 

DERMAL 1 INTAKE ] DERMAI. 

ABS [Z] 

0.01 

DERMAL 

hk-W 

9.OE-10 

.- 
CSF [1,3] 

bWkg+~’ 

32 

0.01 2.4E-07 0.44 

0.01 2.7E-07 0.44 

0.01 1.6E-07 0.3 

-l-L 0.01 2.4E-08 0.43 

0.01 2.OE-08 0.43 

0.001 1.5E-08 1.S 

0.001 1.3E-09 430 

:lic Aromatic Hydrocarbons.” USEPA, 1993. 

CANCER RISK 

DERMAI. 

l _ lE-07 
1.2E-07 
4.9E-08 
1 .OE-O8 
8.4E+O9 
2.2E-08 
5.7E-07 

lFf-06 
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TABLE E-6.43 

DIRJXT CONTACT WITH AND INCIDENTAL INGESTlON OF SURFACE SOIL (CENTRAL TENDENCY) 
FUTURE LAND USE - CHILD RESIDENT 

NTC ORLANDO 

OPERABLE UNIT 3 

STUDY AREA 9 

NONCARCJNOGENIC EFFECTS 

COMPOUND 

alpha-Chlordane 

gamma-Chlordane 

Dleldrin 

4,4'-DDD 

4,4'-DDE 

4,4'-DDT 

MCPA 

MCPP 

Aluminum 

Antimony 

Arsenic 

Beryllium 

copper 

Sihr 

INORGANIC OR 

ORGANIC 

I/O 

0 

0 

0 

0 

0 

0 

0 

0 

I 

I 

I 

I 

I 

I 

I 

4600 lug/kg 
5100 ug/kg 

17 ug/kg 
3100 ug/kg 

450 uglkg 
370 uglkg 

17000 @kg 
woo uglkg 
wo mg/kg 

0.5 mg/kg 
2.8 mg/kg 

0.25 mglkg 
1s.~ mglkg 

INTAKE ORAL HAZARD 

INGESTION RfD OUOTIENT _~ 
@k/kg-day) 1 (n&kg-day) 1 INGESTION 

2.9E-05 1 o.ooo5 1 5.9E-02 
6.5E-02 
2.2E-03 
4.OE-02 
5.88-03 
4.7E-03 
2.2E-01 
3.5E-01 
3.5E-02 
8 .OE-03 
6.OE-02 
8.OE-04 
2.4E-03 

3.3E-05 
l.lE-07 
2.0E-05 
2.9E-06 
2.4E-06 
l.lE-04 
3.5E-04 
3.5E-02 
3.2E-06 
1. SE-05 
1.6E-06 
9.7E-05 

0.0005 

o.oooos 

o.ooo5 [31 

o.ooo5 [3] 

o.ooos 

0.0005 

0.001 

1 

o.ooo4 

o.ooo3 

0.002 

0.04 

0.87 (mg/kg I 5.6E-06 1 0.005 l.lE-03 
SUMMARY HAZARD INDEX 

[I] USEPA Region IV guidance specifies absorption factors of I % for organiw and 0. I 96 for inorgtics (Nov~ber 1995). 

[2] Calculated from oral Rm. 

I 0.1 

[3] Value from DDT used as a surrogate. 

DERMAL INTAKE DERMAL HAZARD 

ABS I11 DERMAL RID 121 QUOTIENT 

(mdbdv) (mgikgday) 1 DERMAL 

0.01 1 8.58-06 1 o.ooo4 1 2.1E-02 
0.01 9.4E-06 0.0004 

0.01 3.1E-08 0.000025 

0.01 5.7E-06 O.oool [3] 

0.01 8.3E-07 o.ooo1 [31 

0.01 6.8E-07 0.0001 

0.01 3.1E-05 0.00025 

0.01 1 .OE-U4 0.0005 

0.001 1 .OE-03 0.2 

0.001 9.2E-08 0.00004 

0.001 5.2E-07 0.00029 

0.001 4.6E-08 o.oooo2 

0.001 2.8E-06 ND 

2.4E-02 
1.3E-03 
5.78-02 
8.38-03 
6.8E-03 
1.3i-01 
2.OE-01 
5.1E-03 
2.3E-03 
1 .SE-03 
2.3E-03 

0.001 1 1.6E-07 1 0.0011 I l.SE-04 
I 
I U.1 

TOTAL 

HAZARD I 

8.9E-02 
3.4E-03 
9.78-02 
1.4E-02 
1.2E-02 
3.4E-01 
5.4E-01 
4.1EU2 
1 .OE-02 
6.1E-02 
3.1E-03 
2.4E-03 

SS9INGCf 
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TABLE E-6.44 

DIRECT CONTACT WITH AND INCIDENTAL INGESTION OF SURFACE SOIL (CENTRAL TENDENCY) 
FUTURE LAND USE - COMMERCIAL WORKER 
N-IT ORLANDO 
OPERABLE UNIT 3 
STUDYAREA 

EXPOSURE PARAMETERS 

c 
PARAMETER 

CONCENntATION SOIL 

INGFSTION RATE / 

FRACTION INGESTED 

MIIERENCE FACTOR 

ABSORPTION FRACTION 

SURFACE AREA E.WOSBD 

DOSE ABSORBED PER EVENT 

CONWRSION FACTOR 

CONVERSION FACTOR 

BODY WEIG”T 

EXPOSUReFREQUENCY 

EXPOSURE DURATION 

AVERAGING TIME 

CANCER 

SYMBOL - 
CS 

IR 
FI 
AF 

Am 
SA 

D&v,,, 

CF 

CF 

BW 
EF 
ED 

AT 
NONCANCER AT 

[ 11 Units for exposure frequency are events/year in the 

VALUE 

chemical-specific 
so 

loo% 
0.2 

chemical-specific 
2,300 

chemical-specific 

1 .OOE-09 

1 .M)E-06 

70 
30 

9 

70 
9 

dculation of the derma 

UNlTs SOURCE 

hemical-specific 
mglday USEPA. 1995 
unitless Assumption 

mg/cm2-event USEPA, I992a 
unitless USEPA, 1995 

cm2 USEPA. 199Zb 
“IS/CID*-Went ,JSEP,,, lm,, 

kg& Organic conversion 

Ww Inorganic conversion 

kg USEPA, 1991 
days/year [I] USEPA, 1995 

YCXS USEPA, 199Za 

absorbed dose. 
USEPA, 1991. Human Health Evaluation Manual, Supplemental Guidance: “Standard Default Exposure Factors’; 

OSWER Directive 9285.603. 
USEPA, 1992a. Region 6 Memorandum: Central Tendency and RME Exposure Parameters. 
IJSEPA. 1992b. Dermal Exposure Assessment: Principles and Applications; EPA/600/8-91/01 IB; Janoary 1992. 
USEPA, 1995. Supplemental Guidance to RAGS : Region IV, Human Health Risk Assessment Bulletin No. 3. 

SS9INGCf 
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EQUATIONS 

CANCER RISK = INTAKE (mglkg-day) x CANCER SLOPE FACTOR (mg/kg-day)” 

HAZARD QUOTIENT = INTAKE (mglkg-day) I REFERENCE DOSE (mg/kg-day) 

INTAW&.JGESTION = CS x IR x FI x CF x EF x ED 
BW x AT x 365 dayslyr 

mAKJ&-, = DAevent x SA x EF x ED 
BW x AT x 36.5 dayslyr 

Where: 
D&w= CSxAFxABSxCF 

Note: For noncarcinogenic effects, AT = ED 



TABLE E-6.44 

DIRECT CONTACT WITH AND INCIDENTAL INGESTION OF SURFACE SOIL (CENTRAL TENDENCY) 
nJnJRE LAND USE - COMMERCL4L WORKER 
NTC ORLANDO 
OPERABLE UNIT 3 
SIVDY AREA 9 

CARCINOGENIC EFFECTS 

INORGANIC OR SOIL uN1n INTAKE ORAL CANCER RISK DERMAL INTAKE DERMAL CANCER RISK TOTAL 
CANCER COMPOUND ORGANIC CONCENTRATION INGESTION CSF PWXSllON ABS III DERMAL CSF 121 DERMAL 

II0 (mg/kgday) (mglkgdayt” (mg/kg-W (mglkgdayl-’ RISK 

DleIdrll 0 17 q/kg 1.3E-10 16 32 

aIpha-ChIordane 0 4600 uglkg 3SE-08 0.35 1.2E-08 0.01 3.2E-09 0.44 1.4E-09 1.4E-08 
RIO @kg 3.8E-08 0.35 1.3E-08 0.01 3.5E-09 0.44 1.6E-09 1 SE-08 gamma-ChI0rdane 0 

4,4’-DDD 0 3100 ug/kg 2.3E-08 0.24 5.6E-09 0.01 2.2E-09 0.3 6.5E-10 6.3E-09 
4,4’-DDE 0 450 ug/kg 3.4E-09 0.34 1.2E-09 0.01 3.1E-10 0.43 1.3E-10 1.3E-09 
4,4’-DDT 0 370 ug/kg 2.8E-09 0.34 9.5E-10 0.01 2.6E-10 0.43 l.lE-10 l.lE-09 

1.9E-10 1.5 2.9E-10 3.2E-08 Arsenic I 2.8 mg/kg 2. IE-08 1.5 3.28-08 0.001 
BeryBhlm 1.9E-09 4.3 S.lE-09‘ 0.001 1.7E-11 430 7.5E-09 1.6E-08 ~0.25mg/kg------------ 

SUMMARY CANCER RISK 8E-08 2E-08 LE-07 
[I] USEPA Region IV guidance specifies absorption factors of 1% for organics and 0.1% for inorgtics (November 1995). 
[2] Calculated from oral CSFs. 
NE = not evaluated. 

Ss9INGCf 
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TABLE E-6.44 

DIRECT CONTACT WITH AND INCIDENTAL INGESTION OF SURFACE SOIL (CENTRAL TENDENCY) 
FUTURE LAND USE - COMMERCIAL WORKER 
NTC ORLANDO 
OPERABLE UNIT 3 
STUDYAREA 

NONCARCINOGENIC EFFECTS 

( INORGANIC OR 
ORGANlC 

110 

0 
0 
0 
0 
0 
0 
0 
0 
I 
I 
I 
I 
I 
I 

T SOIL UNITS INTAKE 
CONCENTRATION INGESTION l- ORAL HAZARD DERMAL 

RfLl QUOTIENT AK+ 111 

gamma-chIordane 

Dieldrin 
4,4’-DDD 
4,4’-DDE 
4,4’-DDT 
MCPA 
MCPP 
AIumInum 

Anlimony 

Arsenic 

BeryIIImn 

copper 

I (mglkgday) (mg/kgday) MGESTION 

alpha-ChIordane 4600 lug/kg 2.7E-07 o.ooo5 1 5.4E-04 
~100 q/kg 3.OE-07 0.0005 6.OE-04 

17 uglkg 1 .OE-09 0.00005 2.OE-05 
3100 uglkg 1.8E-07 o.ooo5 [3] 3.6E-04 
450 q/kg 2.68-08 o.ooo5 [31 5.3E-05 
370 uglkg 2.2E-08 o.ooo5 4.3E-05 

17000 uglkg 1 .OE-06 0.0005 2 .OE-03 
smoo uglkg 3.2E-06 0.001 3.2E-03 
5540 mg/kg 3.38-04 1 3.3E-04 

0.5 mg/kg 2.9E-08 0.0004 7.3E-05 
2.8 mglkg 1.6E-07 o.ooo3 5.5E-04 

0.25 mglkg 1 SE-08 0.002 7.3E-06 
15.2 mglkg 8.9E-07 0.04 2.2E-05 
0.87 Img/kg S.lE-08 0.005 1 1 .OE-05 

SUMMARY HAZARD INDEX I 
^ ^^, U.UUl 

[I] USEPA Region IV guidance specifies absorption factors of 1% for orgauics aud 0.1% for iuorgauics (November 1995). 
[21 Calculated from oral RfDs. 

- 

- 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 

0.001 
0.001 
0.001 
0.001 
0.001 
0.001 - 

INTAKE 
DERMAL 

(mglkgday) 

2.5E-08 
2.8E-08 
9.2E-11 
1.7E-08 
2.4E-09 
2.OE-09 
9.2E-08 
2.9E-07 
3.OE-06 
2.7E-10 
1.5E-09 
1.4E-10 
8.2E-09 
4.7E-10 - 

HAZARD 

QUOTIENT 
DERhfAL 

6.2E-05 
6.9E-05 
3.7E-06 
1.7E-04 
2.4E-02 
2.OE-05 
3.7E-04 
5.B04 
1.5E-05 
6.8E-06 
5.2E-06 
6.8E-06 

0.0011 1 4.3E-07 
^ ^_. 

TOTAL 
HAZARD 

QUOTIENT 

6.OE-04 
6.7E-04 
2.4E-05 
5.3E-04 
7.78-05 
6.3E-05 
2.4E-03 
3.8E-03 
3.4E-04 
8.OE-05 
5.5E-04 
1.4E-05 
2.2E-05 
l.lE-05 

0.W 

I [3] Value from DDT used as a surrogate. 

SS9INGCf 
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TABLE E-6145 

INGESTION OF GROUNDWATER AS DRINKING WATER (UNFILTERED SAMPLES) - CENTRAL TENDENCY 

FUTURE LAND USE - ADULT RESIDENT 

NTC ORLANDO 

OPERABLE UNIT 3 
STUDYAREA 

EXPOSURE PARAMETERS 

PARhTER SYMBOL 

CONCENTRATION WATER I cw 

INGESTION RATE 

BODY WEIGHT 

CONVERSION FACTOR 

EXFQSIJBE FREQUENCY 

EXPOSURE DURATION 

AVERAGING TIME 

IR 

BW 

CF 

EF 

ED 

VALUE UNITS SOURCE 

CANCER AT 70 years USEPA, 1991 

NONCANCER AT 7 years USEPA, 1991 

USEPA, 1991. Human Health Evaluation Manual, Supplemental Guidance: 

I “Standard Default Exposure Factors”; OSWER Directive 9285.6-03. 
I 

CANCER RISK = INTAKE (m&g-day) x CANCER SLOPE FACTOR (m&kg-d&l 

HAZARD QUOTIKNT = INTAKE (mgkg-day) I REFERENCE DOSE (mg/kgday). 

INTAKE= m 

BW x AT x 365 dayslyeax 

Note: For noncarcino&wic effects, AT = ED. 

CARCINOGENIC EFFECH 

I WATER UNITS INTAKE CANCER SLOPE CANCER RISK I 
I COMPOUND CONCENTRATION INGESTION FACTOR INGESTION I 
I 
alpha-BHC I 0.184 IUG/LITER 

gamma-BHC 
Al&in 
gammaChlor&lle 

Dieldrin 
IIeptacblor epoxide 

Arseaic 

ND = No Data. 

0.132 UG/LITER 2.58-07 3.3E-07 

0.029 UG/LITRR 5.6B08 9.SE-07 

0.154 UG/LITER 3.OE-07 1 .OE-07 

0.01 UG/LITRR 1 .QE-O8 3.1E-07 

0.04 UG/LITRR 7.7848 7.OE-07 

94 UG/LITBR 1.8~~04 2.7E-04 

I I I I 1 
TOTAL CANCER RISK I 3E-04 

1.3 

17 

0.35 

16 

9.1 
1.5 

(mgkg-day)^-1 

6.3 I 2.2E-06 

I 

GW9ctf 
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TABLE E6.45 

INGESTION OF GROUNDWATER AS DRINKING WATER (UNFILTERED SAMPLES) - CENTRAL TENDENCY 
FUTURE LAND USE - ADULT RESIDENT 
NTC OBLANDO 
OPERABLE UNIT 3 
STUDY AREA 9 

NONCARCLNOGENIC EFFECTS 

I COMPOUND 

2,CDichlorophenol 
Naphthakne 
alpha-BHC 
delta-BHC 
gamma-BHC 
Aldrin 
gamma-chlordane 

Dieldrin 
Heptachlor epoxlde 
2,4-D 
MCPA 
MCPP 
Arsenic 
IrOll 

Manganese 

WATER UNITS 
CONCENTRATION 

37 ~UG/LITRR 
5.7 UG/LITER 

0.184 UG/LITER 
0.07 UG/LITER 

0.132 UG/LITER 
0.029 IJGfLITER 
0.154 UG/LITBR 

0.01 UG/JJTER 
0.04 UG/LITER 

19 UGKJTER 
1282 UG/LITFaR 
1181 UG/LITER 

94 UG/LITER 
752 UG/LITER 
25 IUGLITER 

INTAKE 
INGESTION 

b&-W 

7.1E-04 
l.lE-04 
3.58-06 
1.3E-06 
2.58-06 
5.6E-07 
3.OE-06 

1.9E-07 
7.7E-07 
3.68-04 
2.5E-02 
2.38-02 
1.8E-03 
1.4E-02 
4.8E-04 

‘OTAL HAZAI 

REFERENCE 
DOSE 

HAZABD 
QUOTIENT 

b&-W 
0.003 

ND = no data available. 

0.02 5.5803 
ND 
ND 

o.ooo3 8.4E-03 
o.oooO3 1.9E-02 
0.0005 5.9E-03 

o.oooo5 3.8E-03 
o.oooO13 5.9E-02 

0.01 3.6E-02 
0.0005 4.9E+Ol 
0.001 2.3E+Ol 

o.ooo3 6.OE+Oo 
0.3 4.8E-02 
0.02 2.4E-02 

’ INDEX 71 

INGESTION 

2.4E-01 
- 

GW9ctf 
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TABLE FA.46 

INGESTION OF GROUNDWATER AS DRINKING WATER (UNFILTERED SAMPLES) - CENTRAL TENDENCY 
FUTURJJ LAND USE - CHILD RESIDENT 
NTC ORLANDO 
OPERABLE UNIT 3 
STUDY AREA 9 

EXF’OSURE PARAIkfETL?RS 

PARAMETER SYMBOL VALUE LiNITS SOURCE 
CONCENTRATION WATER I CW chemical-SpecifK uglliter 

INGRSllON RATE 
BODY WEIGHT 
CONVERSION FACTOR 
EXPOSURE FREQUENCY 
EXPOSURE DURATION 
AVERAGlNG TIME 

IR 

BW 

CF 

EF 

ED 

0.7 

IS 

0.001 

350 

liters/day USEPA, 1991 

kg USEPA. 1991 

w% 
days/year USEPA, 1991 

years USEPA, 1991 

CANCER AT 
NONCANCER AT 

USEPA, 1991. Human Health Evaluation Manual, Supplemental Guidance: 

I ‘Standard Default Exporure Factors’: OSWER Directive 9285.6-03. 

70 Y== USEPA. 1991 

2 years USEPA, 1991 

I 

CANCER RISK = INTAKE (mglkgday) x CANCER SLOPE FACTOR (mglkgdaybl 

HAZARD QUOTIENT = INTAKE (mg/kg-day) I REFERENCE DOSE (mglkg-day) 

INTAKE= m 
BW x AT x 365 days/year 

Note: For nomareinogenic effects, AT = ED. 

CARCINOGENIC EFFECTS 

WATER UNITS INTAKE CANCER SLOPE CANCER RISK 
COMPOUND CONCENTRATION lNGE.STION FACTOR INGESTION 

(mg/kgday) (mplkgday)*-1 
alpbr-BfiC 0.184 X/LITER 2.4lX-l 6.3 I SE06 
gamma-BHC 0.132 UC/LITER 1.7E-07 1.3 X28-07 
AIdliIl 0.029 UG/LITER 3.78-08 17 6.3E-07 
gamma-cbIordnne 0.154 UGILITER 2.OE-07 0.35 6.9&08 
Dieldrin 0.01 UC/LITER 1.3E-08 16 2.OE-07 

Heptacblor epodde 
0.04 UGlLlTER 5.1E-08 9.1 4.78-07 

Al%XiC 94 UG/LITER 1.2E-04 1.5 1.8E-04 

TOTAL CANCER RISK 2E-04 
ND = No Data. 

GW!%f 
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TABLE E-6.46 

INGESTION OF GROUNDWATER AS DRINKING WATER (UNFILTERED SAMPLES) - CENTRAL TENDENCY 
FUTURE LAND USE - CHILD RESIDENT 
NTC ORLANDO 
OPERABLE UNIT 3 
STUDY AREA 9 

NONCARCINOGENIC EFFECTS 

, 
REFERENCE HAZARD WATER UNITS 

COMPOUND CONCENTRATION 
INTAKE 

INGESTION DOSE 

b@w-W 

0.003 
0.02 
0.00 
ND 

o.ooo3 
0.00003 
0.0005 

o.OOcO5 
o.OwO13 

0.01 
0.0005 
0.001 

0.0003 
0.3 

QUOTIENT 
INGESTION 

5.5E-01 
1.3E-02 

2,4-Dichlorophenol 31 UC/LITER 
Naphthalene 5.1 UGILITER 
alphaBHC 0.184 UGlLITER 
delta-BHC 0.07 UG/LlTER 
gamma-BHC 0.132 UG/LITER 
Aldrin 0.029 UGlLITER 
gamma-Chlordane 0.154 UGlLITER 

Dieldrin 0.01 UG/LlTER 
Ifeptachlor epoxtde 0.04 UGlLITER 
2,4-D 19 UGlLITER 
MCPA 1282 UGlLITER 
MCPP 1181 UG/LITER 
Arsenic 94 UG/LlTER 
Iron 752 UG/LITER 
Manganese 25 UGILITER 

0Wk-W 
1.7E-03 
2.68-04 
8.28-06 
3.1E-06 
5.9E-06 
1.3E-06 
6.98-06 

4.58-07 
1.8E-06 
8.5E-04 
S.lE-02 
5.38-02 
4.28-03 
3.48-02 
l.lE-03 

‘OTAL HAZb 
0.02 5.6E-02 

CD INDEX 1% 

2.OE-02 
4.3E-02 
1.4E-02 

8.98-03 
1.4E-01 
8.5E02 

l.lEfO2 
5.3E+Ol 
1.4E+Ol 

l.lE-01 

1 

ND = no data available. 

GW9ctf 
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APPENDIX E-7 

DERMAL ABSORPTION FROM SOIL 



\ ABSORBED DOSE CALCULATION - DERMAL EXPOSURE TO SOIL 

The absorbed dose is calculated per the USEPA DermaZ Exposure Assessment: PrincipZes and 
Applications, Interim Report, January 1992. The calculation of the estimated dermally absorbed 
dose per unit area per event is: 

DA,,,, = Csoil x AF X ABS x CF 

where: 

D-Lent = Dose absorbed per unit area per event (mg/cm’-event) 
Csoii = Contaminant concentration in soil (mg/kg) 
AF = Adherence factor of soil to skin (mg/cm2-event) 
ABS = Absorption fraction (dimensionless) 
CF = Units conversion factor (10e6 kg/mg) 

Dermally absorbed dose for use in risk calculations is derived generally (for adults who are :no 
longer growing) as follows: 

DA,ziu/~ = DA,ww xEFxEDxSA/BWxAT 

For children, to account for changing surface areas and bodyweights, the dermally absorbed dose 
is calculated as follows: 

DAchi/d = (DA,,,, X EF /’ A V cr= ,,, (SAi X EDi / B W i ) 

where: 
EF = Exposure frequency (events/year) 
AT = Averaging time (days). For noncarcinogenic effects, AT = ED, and for carcinogenic 

effects AT = 70 years or 25,550 days. 
SA, = Surface area exposed at age i (cm2) 
ED, = Exposure duration at age i (years) 
BW, = Bodyweight at age i (kg) 

For the typical case, USEPA recommends SA for head and hands only and for the “reasonable 
+ worst case,” the SA of the head, hands, forearms, and lower legs as the SA available for contact 

with soil. USEPA simplifies these assumptions by saying that 25 percent of the total body 
surface area would be available for soil contact. For adults, using 50ti and 95” percentile whole 
body SA values, the default SA values are 5000 cm2 and 5800 cm2 (Table E-7.1). Per FDEP, the 
SA for children is calculated using the average of the surface area available for contact for males 

E-7. 1 



and females (hands, one-half of the arms, one-half of the legs). For children aged 1 through 6, 

the SA value is 1,869 cm*; for adolescents aged 7 through 18, the value is 4,429 cm* (Table E- 
7.2). 

REFERENCES 
0 

USEPA, 1989, Exposure Factors Handbook; Office of Health and Environmental Assessment, 
Washington, DC; EPA/600/8-89/043; 1989. 

USEPA, 1992, Dermal Exposure Assessment: Principles and Applications; Office of Health and 
Environmental Assessment, Washington, DC; EPN600/8-9 l/O 11 F; 1992. 

USEPA, 1994, Supplemental Guidance to RAGS: Region IV Bulletin (Draft), Bulletin Vol. 1 
No. 1; March 1994. 

USEPA, 1997, Exposure Factors Handbook; Offrce of Research and Development, Washington, 
DC; EPA/600/P-95/002Fa; 1997. 
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Table E-7.1 
Exposure Parameters for Dermal Contact With Soil 

Remedial Investigation 
Operable Unit3, Study Areas 8 and 9 

Naval Training Center Orlando 
Orlando, Florida 

Age 
Male Male Male Male 

50th Percentile’ 95th Percentile’ 50th Percentile 95* Percentile 

I<23 5398 6104 

2~3 6030 6820 

3<4 6640 7640 

4<5 7310 8450 

5<6 7930 9180 

6~7 8660 10600 

7~8 9360 11100 

8c9 10000 12400 

940 10700 12900 

IO-41 11800 14800 

II<12 12300 16000 

12~13 13400 17600 

13c14 14700 18100 

14c15 16100 19100 

15~16 17000 20200 

16~17 17600 21600 

17~18 18000 20900 

18~75 20000 23000 

T TotalSurfaceArea(cm*) T SA Available for Soil Contact (cm*) 
(.25 x Total Surface Area) 

1350 1526 

1508 

1660 

1828 

1983 

2165 

2340 

2500 

2675 

2950 

3075 

3350 

3675 

4025 

4250 

4400 

4500 

5000 

1705 

1910 

2113 

2295 

2650 

2775 

3100 

3225 

3700 

4000 

4400 

4525 

4775 

5050 

5400 

5225 

5750 

i 
Male Female Average of 
50th 50th Male and 

Percentile* Percentile2 Female 

11.5 10.5 11 

13.4 12.6 13 

15.3 14.6 14.95 

17.4 16.4 16.9 

19.3 18.8 19.05 

21.9 21 21.45 

24.4 23.5 23.95 

27.3 27.3 27.3 

29.7 29.6 29.65 

34.5 34.3 34.4 

36.4 40 38.2 

42.1 45.2 43.65 

47.7 48.6 48.15 

55.5 52.8 54.15 

60.2 53.9 57.05 

63.6 55.3 59.45 

65.7 58.3 62 

75.9 61.5 68.7 

Chl I-6yearsold( urn ages le7) 

Child from 2 to 8 years (Sum ages 2x6) 

Child from 6 to 16 years (Sum ages 6c17) 

Adult - 24 years old (16<75 multiplied by 24) 

Adult - 30 years old (Sum Child? Adult) 

Body Weight (kg) T 

I USEPA, 1989. Exposure Factors Handbook. EPA/600/8-89/043(Table48-3) 
z USEPA, 1989. Exposure Factors Handbook. EPA/600/8-89/043(Table 5A-3) 

' SAs based on equation SA = Kx BW(2/3). K is calculated from age 2~3 data. 

Derivation of DAevent 
(Dose absorbed/unit 

are 

50th 
Percen- 

tile 

122.7 

116.0 

111.0 

108.1 

104.1 

100.9 

97.7 

91.6 

90.2 

85.8 

80.5 

76.7 

76.3 

74.3 

74.5 

74.0 

72.6 

72.8 

662.8 

637.8 

922.6 

1746.7 

2409.5 

event) 

95th 
Percentile’ 

138.7 

131.2 

127.8 

125.0 

120.5 

123.5 

115.9 

113.6 

108.8 

107.6 

104.7 

100.8 

94.0 

88.2 

88.5 

90.8 

84.3 

83.7 

766.7 

743.8 

1136.3 

2008.7 

2775.4 
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Table E-7.2 
Exposure Parameters for Dermal Contact With Soil 

Age Total Body Surface Area 95th percentile 
values (cm2) [I] 

Remedial Investigation 
Operable Unit 3, Study Areas 8 and 9 

Naval Training Center Orlando 
Orlando, Florida 

% Arms Percent of Hands Percent of Total % Legs Percent of Total Body Sum of % arms, % hands, an 
Total Body Surface Body Surface Area 121 Surface Area [2] legs by age group (cm*) 

Area 12) 

1-2 

2-3 
3-4 

4-5 

5-6 

6-7 

7-8 

8-9 

9-10 

10-11 

11-12 

12-13 

13-14 

14-15 

15-16 

16-17 

17-18 

Males 
ND [41 

6820 
7640 

8450 

9180 

10600 

11100 

12400 

12900 

14800 

16000 

17600 

18100 

19100 

20200 

21600 

20900 

- 

Females 
ND (41 

6530 
7370 

8200 

9520 

7 0300 

11300 

11800 

14100 

14300 

16200 

17000 

18600 

18800 

18300 

19100 

19400 

6.50 5.68 11.55 1584 

5.90 5.30 1522 11.60 
7.20 6.07 13.40 2002 
7.00 5.70 13.90 2214 

ND [51 ND (51 ND (51 2320 

Average for Child Ages l- 6 1869 
6.55 4.71 13.55 ~ 2593 

ND PI ND @I ND Fl 2890 

ND 161 ND PI ND Fl 3122 
6.15 5.30 14.35 3483 

NDf71 NDI71 ND [71 4000 

- ND 171 NDi71 ND i71 4426 
6.85 5.39 15.25 4756 
6.05 5.11 16.00 4984 
ND 181 ND PI ND 181 5501 
ND PI ND PI ND PI 5588 
6.55 5.68 16.80 5908 
8.75 5.13 15.40 5900 

Averaae for Child Aaes 7- 18 4429 

Notes: 
[I] Table 6-6 and 6-7 Exposure Factors Handbook. USEPA, 1997. 
[2] Table 6-8 Exposure Factors Handbook. USEPA, 1997. 
[3] Mean value of male and female surface areas for hands, i/2 arm, and l/2 leg values. 
[4] The values for surface area of l-2 year old children are not available; therefore, the 2-3 year age surface are used as a conservative estimate. 
[5] Value for percentage of total surface area is not available for age group 56; therefore, the 6-7 age group percentages were used as a conservative estimate. 
[6] Value for percentage of total surface area is not available for age group 7-8 and 8-9; therefore, the 9-10 age group percentages were used as a conservative estimate. 
[7] Value for percentage of total surface area is not available for age group 10-I 1 and 1 I-12; therefore, the 12-13 age group percentages were used as a conservative estimate. 
181 Value for percentage of total surface area is not available for age group 14-15 and 15-16; therefore, the 16-17 age group percentages were used as a conservative estimate. 
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DOSE-RESPONSE VALUES 



ORAL DOSE-RESPONSE DATA 
FOR CARCINOGENIC EFFECTS 

Compound 
ACID EXTRACTABLE COMPOUNDS 

Chemical Weight of 
Group Evidence 

Oral. 
Slope Factor 
(mglkglday)“ Test Species 

Study 
TYP Tumor Type Source 

2,4-Dichlorophenol 
BASE NEUTRAL COMPOUNDS 

2-Methylnaphthalene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Chrysene 
Dibenz(a,h)anthracene 
Indeno(l,2,3cd)pyrene 
Naphthalene 
INORGANICSIMETALS 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Chromium III 
Chromium VI 

Copper 
Iron 
Lead 
Manganese 
Silver 
Vanadium 
PESTlClDESlPCBs 
4,4’-DDD 
4,4+-DDE 
4.4’-DDT 
Aldrtn 
alpha-BHC 
Chlordane (alpha &gamma isomers) 
delta-BHC 
Dieldrtn 
Heptachlor 
Heptachlor Epoxide 
Ltndane (gamma-BHC) 
Polychlorinated Biphenyls (PCBs) 

high risk and persistence-central estimate 
high risk and persistence-upper bound 
low risk and persistence-central estimate 
low risk and persistence-upper bound 

Doseresf; CAR-ORAL 

A ND 

B ND 
B 82 
B 82 
B B2 
B 82 
B 82 
B 82 
B 62 

B, V D 

I/M 
l/M 
I/M 
l/M 
I/M 
I/M 
I/M 
I/M 
I/M 
I/M 
I/M 
Invl 
I/M 
I/M 

ND 
ND 
A 

ND 
82 
Bl 
ND 
ND 
D 

ND 
82 
D 
D 

ND 

P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
? 
P 
P 
P 
P 
P 

82 
82 
82 
82 
82 
82 
D 

82 
82 
82 

B2-C 
82 

7.3E+OO ** 
7.3E+OO 
7.3E+OO *” 
7.3E+OO ** 
7.3E+OO *” 
7.3E+OO l * 
7.3E+OO l * 

Mouse Oral-diet Forestomach 

1 SE+00 

4.3E+OO 
ND 

Human Oral-DW Skin 

Rat Oral-DW Total 

ND 

2.4E-01 Mouse Oral-diet Liver 
3.4E-01 Mouse/hamster Oral-diet Liver 
3.4E-01 Mouse/rat Oral-diet Liver 
1.7E+Ol Mouse Oral-diet Liver 
6.3E+OO Mouse/rat Oral-diet Liver 
3.5E-01 ” Mouse Oraldiet Liver 

1.6E+ol 
4.5E+OO 
9.1 E+OO 
!.3E+OO 

See Below ** 
1 .OE+OO 
2.OE+OO 
3.OE-01 
4.OE-01 

Mouse Oral-diet Liver 
Mouse Oral-diet Liver 
Mouse Oral-diet Liver 
Mouse Oratdiet Liver 

Rat Oraldiet Liver 

4pril 1998 



TABLE E-8.1 
ORAL DOSE-RESPONSE DATA 
FOR CARCINOGENIC EFFECTS 

’ Chemical Weight of Slope Factor Study 
Compound Group Evidence (mglkglday)“ Test Species Type Tumor Type Source 

lowest risk and persistence-central estimate P 4.OE-02 
lowest risk and persistence-upper bound P 7.OE-02 

HERBICIDES 
2,4-D H D 
MCPA H D 

NOTES: 
ND - Not determined/No data 
DW - Drinking water 
mg - milligram 
kg - kilogram 
IRIS - Integrated Risk Information System 
HEAST - Health Effects Assessment Summary Tables 
NCEA - National Center for Environmental Assessment 

Sources: 
IRIS as of 1196 
HEAST, 1997 
NCEA, date varies 

Chemical Groups: 
A -Acid extractable 
B - Base neutral extractable 
I/M - Inorganic/Metal 
H - Herbicide 
P - Pesticide 
V - Volatile 
W - Waste 

+ - Based on IRIS for 2,4-; 2,6-Dinitrotoluene mixture 
l - The value for chlordane is used as surrogate for the isomers. 
** - Slope Factor for Benzo(a)Pyrene used for other carcinogenic 
PAHs. EPCs for other PAHs should be adjusted for B(a)P equivalent concentrations 
using toxicity equivalency factors: 1 .O [benzo(a)pyrene]; 
1.0: [dibenz(a,h)anthracene]; 0.1 [benzo(a)anthracene, benzo(b)flouoranthene,. 
indeno(l,2,3-c,d)pyrene]; 0.01 (benzo(k)fluoranthene]; 0.001 [chrysene]. 
l ** Slope factors are applicable to Aroclors 1016, 1246, 1254. and 1260. 

Weight of Evidence (Route-Specific): 
A - Human carcinogen 
B - Probable human carcinogen 

,Bl - limited evidence of cancer in humans 
82 - sufficient evidence of carcinogenicity in animals 

with inadequate or lack of evidence in humans 
C - Possible human carcinogen 
D - Not classifiable as to human carcinogenicity 
E - Evidence of lack of carcinogenicity to humans 

WI = Value was withdrawn from HEAST in FY 1992 update 
W2 = Value of I. 1 E-02 was withdrawn from HEAST in FY 1992 update 

Nl = An NCEA provisional regional support value has been provided in response to a specitic request. 
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TABLE E-8.2 
DERMAL DOSE-RESPONSE DATA ’ 

, 

FOR CARCINOGENIC EFFECTS 

2,4-Dichlorophenol A ND ND 

BASE NEUTRAL COMPOUNDS 
P-Methylnaphthalene 
Benzo(a)anthracene I 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Chrysene 
Dibenz(a,h)anthracene 
Indeno(l,2,3cd)pyrene 
Naphthalene 
INORGANlCSlMETALS 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium (food) 
Cadmium (water) 
Chromium III 
Chromium VI 

Copper 
Iron 
Lead 
Manganese (drinking water) 
Manganese (food) 
Manganese (soil) 
Silver 
Vanadium 
PESTICIDES/PCBs 
4,4’-DDD 
4,4-DDE 
4,4’-DDT 
Aldrin 
alpha-BHC 
Chlordane (alpha 8 gamma isomers) 
delta-BHC 
Dieldrin 
Heptachlor 
Heptachlor Epoxide 
Lindane (gamma-BHC) 
Polychlorinated Biphenyl (PCBs) 

high risk and persistence-central estimate 
high risk and persistence-upper bound 

B ND 
B 82 
B 82 
B 82 
B 82 
B 82 
B 82 
B 82 

B. V D 

7.3E+OO ** 
7.3E+OO 
7.3EtOO ** 
7.3EtOO l * 
7.3EtOO l * 
7.3E+OO l * 
7.3EtOO l ” 

91% [41 
91% Hecht et al., 1979 
91% I41 
91% 141 
91% [41 
91% [41 
91% [41 
100% Chang, 1943 

ND 
8.OE+oo 
8.OE+OO 
8.OE+oo 
8.OEtoo 
B.OE+OO 
8.OEtoo 
8.OE+oo 

ND 

I/M 
I&l 
l/M 
l/M 
I/M 
I/M 
I/M 
I/M 
I/M 
IiM 
I/M 
IiM 
IRVf 
I/M 
IIM 
I/M 
I/M 

ND 
ND 
A 

ND 
82 
Bl 
Bl 
ND 
ND 
cl 
D 
82 
D 
C 
D 

ND 
D 

15EtOO 

4.3E+OO 
ND 
ND 

20% USEPA, 1995 
10% ATSDR. 1991 
98% Vahter, 1983 
7% ATSDR, 1991 
1% Owen. 1990 
1% Mclellan et al., 1978 

11% Ogawa. 1976 

2% Goyer, 1991 

4% 

4% 
21% 
3% 

ATSDR, 1991 

ATSDR, 1991 
Maclntyre et al., 1978 

ATSDR, 1991 

ND 
ND 

15E+OO 
ND 

4.3E+02 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 

82 
82 
82 
82 
82 
82 
D 
82 
82 
82 

B2-C 
82 

2.4E-01 
3.4E-01 
3.4E-01 
1.7E+Ol 
6.3E+OO 
35E-01 * 

80% ATSDR, 1991 3.OE-01 
80% ATSDR, 1991 4.3E-01 
80% ATSDR, 1991 4.3E-01 
50% USEPA, 1995 3.4E+Ol 

80% Ohno et al., 1986 

1.6E+ol 
45E+00 
Q.lE+OO 
1.3E+OO 

See Below l ** 
1 .OE+OO 
2.OE+OO 

50% USEPA, 1995 
49% ATSDR, 1991 
49x- PI 

4.4E-01 
ND 

3.2EtOl 
9.2EtOO 
l.QE+Ol 

Albro & Fishbein, 1972 
90% l.lE+OO 
90% 2.2E+OO 

Doseresf; CAR-DERMAL April 1998 

CHEMICAL Weight of 
SOURCE Evidence Compound 

ACID EXTRACTABLE COMPOUNDS 

SLOPE ORAL 
FACTOR ABSORPTION 

(mgncgWay)-’ EFFICIENCY REFERENCE 

SLOPE 
FACTOR 

(mglkglday);’ 



TABLE E-8.2 
DERMAL DOSE-RESPONSE DATA 

FOR CARCINOGENIC EFFECTS 

Compound 
CHEMICAL Weight of 

SOURCE Evidence 

ORAL 
SLOPE 

FACTOR 
(mgIkgMay)J 

ORAL 
ABSORPTION 
EFFICIENCY REFERENCE 

DERMAL 
SLOPE 

FACTOR 
OWWW’ 

low risk and persistence-central estimate P 3.OE-01 90% 3.3E-01 

low risk and persistence-upper bound P 4.OE-01 90% 4.4E-01 

lowest risk and persistence-central estimate P 4.OE-02 90% 4.4E-02 

lowest risk and persistence-upper bound P 7.OE-02 90% 7.8E-02 

HERBICIDES 
2,4-D H D 
MCPA H D 
MCPP H D 

NOTES: USEPA, 1995: Chemicals without specific information on absorbtion efficiency are assigned default VakJeS as fOttOWS: 

ND - Not determined/No data VOCs: 80%; SVOCs and pesticides: 50%; Inorganics: 20%. 
DW - Drinking water [I] Dose-response value is based on absobed dose; no adjustment is necessary. 
mg - milligram [2] Value for 1,1-dichloroethene used as surrogate, based on structural analogy. 
kg -kilogram [3] Value for phenol used as surrogate. 
IRIS - Integrated Risk Information System [4] Value for benzo(a)pyrene used for all PAHs without specific values. 
HEAST - Health Effects Assessment Summary Tables [5] Value for bis(2-ethylhexyl)phthalate used for all phthalate esters, based on structrual analogy. 
NCEA - National Center for Environmental Assessment [6] Value for DDT used for DDD and DDE, based on structrual analogy. 

[7] Value used for all endosulfan compounds, based on structrual analogy. 
sources: [S] Value for heptachlor used for heptachlor epoxide, based on structrual analogy. 
IRIS as of l/98 
HEAST, 1997 + - Based on IRIS for 2.4-; 2.6-Dinitrotoluene mixture 

.-. . _ . . . 
NCEA, date vanes. 

Chemical Groups: 
A - Acid extractable 
B - Base neutral extractable 
l&l - InorganidMetal 
H - Herbicide 
P - Pesticide 
V -Volatile 
W - Waste 

* - 1 he varue ror cnloraane is used as surrogate for the isomers. 
** - Slope Factor for Benzo(a)Pyrene used for other carcinogenic 
PAHs. EPCs for other PAHs should be adjusted for B(a)P equivalent concentrations 
using toxicity equivalency factors: 1 .O [benzo(a)pyrene]; 
1 .O: [dibenz(a,h)anthracene]; 0.1 [benzo(a)anthracene, benzo(b)flouoranthene, 
indeno(l,2,3-c,d)pyrene]; 0.01 [benzo(k)Ruoranthene]: 0.001 [chrysene]. 

Weight of Evidence (Route-Specific): 
A - Human carcinogen 
B - Probable human carcinogen 

Bl - limited evidence of cancer in humans 
82 - sufficient evidence of carcinogenicity in animals 

with inadequate or lack of evidence in humans 
C - Possible human carcinogen 
D - Not classifiable as to human carcinogenicity 
E - Evidence of lack of carcinogenic@ to humans 

l ** Slope factors are applicable to Aroclors 1016, 1248, 1254, and 1260. 

WI = Value was withdrawn from HEAST in FY 1992 update 
W2 = Value of 1 .lE-02 was withdrawn from HEAST in FY 1992 update 

Nl = An NCEA provisional regional support value has been provided in response to a specific request 

Do& a + R-DERMAL April 1998 
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INHALATION DOSE-RESPONSE DATA 
FOR CARCINOGENIC EFFECTS 

Compound 

ACID EXTRACTABLE COMPOUNDS 

Chemical 
Group 

Weight of 
Evidence 

Inhalation 
Slope Factor” 
(mglkglday)” 

Unit 
Risk 

Wm’ F’ 
Test 

Species 
Study 

Type Tumor Type Source 

2,4Dichlorophenol 
BASE NEUTRAL COMPOUNDS 

A ND 

L-Methylnaphthalene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Chrysene 
Dibenz(a,h)anthracene 
Indeno(l,2,3cd)pyrene 
Naphthalene 
INORGANlCSlMETALS 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Chromium Ill 
Chromium VI 

. Copper 
Iron 
Lead 
Manganese 
Silver 
Vanadium 
PESTlClDESlPCBs 
44DDD 
4,4-DDE 
4,4’-DDT 
Aldrin 
alpha-BHC 
Chlordane (alpha 8 gamma isomers) 
delta-BHC 
Dieldrin 
Heptachlor 
Heptachlor Epoxide 
Lindane (gamma-BHC) 
Polychlorinated Biphenyls (PCBs) 

high risk and persistence-central estimate 

B ND 
B 82 
B 82 
B B2 
B 82 
B 82 
B 82 
B 82 

B, V D 

3.1 E+OO *** 
3.1 E+OO (W2) 
3.lE+OO *** 
3.1 E+OO *** 
3.1 E+OO *** 
3.lE+oo *** 
3.1E+OO ** 

8.8E-04 l ** 
8.8E-04 
8.8E-04 *** 
8.8E-04 *** 
8.8E-04 l ** 
8.8E-04 *** 
8.8E-04 l ** 

USEPA, 1995 
USEPA,l995 
USEPA, 
USEPA, 
USEPA, 
USEPA, 1995 
USEPA, 1995 

IRIS 

I/M 
I/M 
I/M 
l/M 
I/M 
I/M 
I/M 
I/M 
I/M 
I/M 
I/M 
I/M 
I/M 
I/M 

ND 
ND 
A 

ND 
82 
Bl 
ND 
A 
D 

ND 
82 
D 
D 

ND 

1.5E+Ol (WI) 

8.4E*OO 
6.3E+OO c 

4.3E-03 Human Inhalation 

2.4E-03 
1.8E-03 

Human 
Human 

Inhalation 
Inhalation 

4.lE+Ol 1.2E-02 Human Inhalation 

Lung 

Lung 
Lung 

Lung 

IRIS 

IRIS 
IRIS 

IRIS 

ND ND IRIS 
IRIS 
IRIS 

P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 

ND 
ND 
82 
B2 
82 
82 
D 
82 
82 
82 

B2-C 
82 

2.4E-01 
3.4E-01 
3.4E-01 
1.7E+Ol 
6.3E+OO 
3.5E-01 + 

ND 
ND 

9.7E-05 
4.9E-03 
1.8E-03 
1 .OE-04 

Mouse 
Mouse 

Mouse 

Oraldiet 
Oral-diet 
Oral-diet 
Oral-diet 

Liver 
Liver 
Liver 
Liver 

1.6E+ol 
4.5E+OO 
9.1 E+OO 
1.4E+OO 0.92 (I] 

See Below ** 
1 .OE+OO 

4.6E-03 
1.3E-03 
2.6E-03 

ND 

Mouse 
Oral-diet 
Orai-diet 

Oral-gavage 

Liver 
LbiH 
Liver 

Rat Oral-diet Liver 

IRIS 
IRIS 
IRIS 
IRIS 
IRIS 
IRIS 
IRIS 
IRIS 
IRIS 
IRIS 
IRIS 
IRIS 

Doseresf; CAR-INH April 1998 



TABLE E-8.3 
INHALATION DOSE-RESPONSE DATA 

FOR CARCINOGENIC EFFECTS 

Inhalation Unit 

Chemical Weight of Slope Factof Risb Test Study 

Compound Group Evidence (mglkglday)” Wm 1-l Species Type Tumor Type Source 

high risk and persistence-upper bound P 2.OE+OO 
low risk and persistence-central estimate P 3.OE-01 
low risk and persistence-upper bound P 4.OE-01 
lowest risk and persistence-central estimate P 4.OE-02 
lowest risk and persistence-upper bound P 7.OE-02 

HERBICIDES ! 
’ 2,4-D H D 

MCPA H D 

NOTES: 
ND - Not determined/No data 
DW - Drinking water 
pg - microgram 
mg - milligram 
kg - kilogram 
IRIS - Integrated Risk Information System 
HEAST - Health Effects Assessment Summary Tables 
NCEA - National Center for Environmental Assessment 

* - Source of slope factor is HEAST, 1995 unless otherwise noted. 
c - Calculated by ABB-ES from unit risk [slope = ((unit risk x 70 kg)/20 m’lday) x 1000 ug/mgl 
l * Slope factors are applicable to Aroclors 1016, 1248, 1254, and 1260. 
* - Slope Factor for Benzo(a)Pyrene used for other carcinogenic 
PAHs. EPCs for other PAHs should be adjusted for B(a)P equivalent concentrations 
using toxicity equivalency factors: 1 .O [benzo(a)pyrene]; 
1 .O: [dibenz(a,h)anthracene]; 0.1 [benzo(a)anthracene, benzo(b)flouoranthene, 
indeno(l,2,3-c,d)pyrene]; 0.01 [benzo(k)fluoranthene]; 0.001 [chrysene]. 
+ - Value for chlordane used for alpha- and gamma- isomers. 

Sources: 
IRIS as of 1198 
HEAST, 1997 (including July updates) 
NCEA from USEPA Region Ill Risk Based Concentrations, January - June, 1996. 

WI = Value was withdrawn from HEAST in FY 1997 update 
W2 = Value of 6.1E+OO was withdrawn from HEAST in FY 1993 update 
W3 = Value was withdrawn from HEAST in FY 1992 update 

USEPA, 1995. USEPA Region IV Human Health Risk Assessment Bulletin #2, November, 1995. Nl = An NCEA provisional regional support value has been provided in response to a specific reW?St. 

Chemical Groups: Weight of Evidence (Route-Specific): 
A - Acid extractable 
B - Base neutral extractable 
I/M - Inorganic/Metal 
P - Pesticide 
V -Volatile 
W -Waste 
H- Herbicide 

A - Human carcinogen 
B - Probable human carcinogen 

Bl - limited evidence of cancer in humans 
82 - sufficient evidence of carcinogenic@ in animals 

with inadequate or lack of evidence in humans 
C - Possible human carcinogen 
D - Not classifiable as to human carcinogenic@ 
E - Evidence of lack of carcinogenicity to humans 
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TA6 4 
ORAL DOSE-RE NSE DATA 

FOR NONCARCINOGENIC EFFECTS 

i CHRONIC SUBCHRONIC 
ORAL ORAL 

CHEMICAL 

@g~>ay) 
RfDtIl STUDY CONFIDENCE TEST UNCERTAINTY 

Compound SOURCE Iw~WW TYPE LEVEL CRITICAL EFFECT ANIMAL FACTOR SOURCE 
ACID EXTRACTABLE COMPOUNDS 
2,CDichlorophenol A 3.OE-03 3.OE-03 Oral-DW LOW Altered immune function Rat 100 H.A IRIS 

B 
B 
B 
B 
B 
B 
B 
B 

B. v 

I/M 
I/M 
NM 
I/M 
I/M 
I/M 
I/M 
I/M 
I/M 
I/M 
I/M 
l/M 
I/M 
I/M 
I/M 
l/M 
I/M 

P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 

H 
H 
H 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

4.OE-02 (W2) 

l.OE+GU (Nl) 
4.OE-04 
3.0~~04 
7.OE-02 
2.OE-03 
1 .OE-03 
5.OE-04 
1 .OE+W 
5.OE-03 

0-W 
3.OE-01 (Nl) 

ND 
4.7E-02 f 
1.4E-01 
4.7E-02 I! 
5.OE-03 
7.OE-03 

ND 
ND 

5OE-04 
3.OE-05 

ND 
5.OE-04 . 

ND 
5.OE-05 
5.OE-04 
1.3E-05 
3.OE-04 
2.OE-05 *.. 

1 .OE-O2 
5.OE-04 
1 .OE-O3 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

4.OE-02 (W2) 

ND 
4.OE-04 
3.OE-04 
7.OE-02 
Z.OE-03 

ND 
ND 

1 .oE+oo 
2.OE-02 

ND 
ND 
ND 
ND 

1.4E-01 
ND 

5OE-03 
7%03 

ND 
ND 

5.OE-04 
3.OE-05 

ND 
ND 
ND 

5.OE-05 
5.OE-04 
1.3E-05 
3.OE-03 
5.OE-05 ..* 

ND 
ND 
ND 

EASE NEUTRAL COMPOUNDS 
2-Melhylnaphthalene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Chrysene 
Dibenr(a,h)anthracene 
Indeno(l,2,Xd)pyrene 
Naphthalene 
INORGANICSIMETALS 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium (food) 
Cadmium (water) 
Chromium Ill 
Chromium VI 

Copper 
Iron 
Lead 
Manganese (drinking water) 
Manganese (food) 
Manganese (soil) 
Silver 
Vanadium 
PESTlClDESlPCBs 
4,4’-DDD 
4$-DDE 
4,4’-DDT 
Aldrtn 
alpha-BHC 
Chlordane (alpha B gamma isomers) 
delta-BHC 
Dlaldrin 
Heptachlor 
Heptachlor Epoxide 
Lindane (gamma-BHC) 
Polychlorinated Biphenyl (PCBs) 
HERBICIDES 
284-D 
MCPA 
MCPP 

NOTES: 

IRIS 
IRIS 
IRIS 
IRIS 
IRIS 
IRIS 
IRIS 

Oral-gavage ND Decreased body weight Rat 

NCEA 
IRIS 
lRlS 
IRIS 
IRIS 
IRtS 
IRlS 
IRIS 

OraCDW 
OraCDW 
Oral-DW 

Low 
Medium 
Medium 

LOW 
High 
High 
Low 
Low 

Reduced lifespan 
Keratosis and hyperpigmentation 

Increased blood pressure 
No effects observed 

Proteinuria 
Proteinuria 

No effects observed 
No effeds observed 

Rat 1,000 H;A,L 
3H 
3H 

IW H,A 
10H 
10 H 

100 H.A; IO M 
500 H.A,S 

Rat 
Human Oral-diet 

Oral-DW 
Oral-diet 
Oral-DW 

Rat 
Rat 

NCEA 

I,3 M 
1,lM 
1,lM 

3H 
100 H.A 

IRIS 
IRIS 
IRIS 
IRIS 

HEAST 

Oral-diet Medium No effaCls ObseNed 

Argyria 
No effects observed 

Human 

Human 
Rat 

Intravenous 
Oral-DW 

Low 
LOW 

IRIS 
IRIS 
IRIS 
IRIS 

100 H.A 
1,000 H.A.L 

OraCdiet 
Oral-diet 

Medium 
Medium 

Liver lesions 
Liver lesions Rat 

Oral-diet Medium Hepatic necrosis 300 H.A,D 

Rat 
Rat 

Dog 
Rat 

Monkey 

Oral-diet 
Oraldiet 
OraCdiet 
Oral-diet 
Oral-diet 

Medium 
LOW 
Low 

Medium 
Medium 

Liver lesions 
Increased liver weight 
Increased liver weight 

Liver and kidney toxicity 
lmmunotoxicity 

100H.A 
300 H.A 

1,000 H,A,N 
1,000 H,A.S 
300 H.A,S 

IRIS 
IRIS 
IRIS 
IRIS 
IRIS 

Oral-diet 
Orat-diet 
Orat-diet 

Medium 
Medium 
Medium 

Hematologic, hepatic and renal toxicity 
Kidney and liver toxicity 

Increased absolute and relative kidney weight 

IRIS 
IRIS 
lRlS 

Rat 

Dog 
Rat 

lOOH,A 
300 H, A, S 

3000 H. A, S 

Doseresf; NON-ORAL April 1998 



TABLE E-8.4 
ORAL DOSE-RESPONSE DATA 

FOR NONCARCINOGENIC EFFECTS 

CHRONIC 
ORAL 

CHEMICAL Rrn 
Compound SOURCE wahvW) 

ND - No data available 
W - RfD withdrawn from IRIS/HEAST 
mg - milligram 
kg - kilogram 
DW - Drinking Water 
IRIS - Integrated Risk lnfonation System 
HEAST - Health Effects Assessment Summary Tables 
NCEA - National Center for Environmental Assessment (formerty ECAO) 

SUBCHRONIC 
ORAL 

Rfvl 
OWWW) 

STUDY CONFIDENCE TEST UNCERTAINTY 
TYPE LEVEL CRITICAL EFFECT ANIMAL FACTOR SOURCE 

[I] - Source for all subchronic RfDs is HEAST (1997) if chronic RfD is from IRIS or HEAST (1997) 
unless otherwise indicated. 

121 TPH dose-response assessment performed using values developed by Massachusetts Department of Environmental 
Protection. per USEPA, 1995. 
l RfD for pyrene used for the aromatics EPH and VPH fractions, per MADEP 1997 
‘*‘RfD for Aroclor 1254 used as surrogate 
-RfD for Endosulfan used as surrogate 
- RfD for Endrin used as surrogate 
! RfD for manganese in food divided by modifying factor of 3, as recommended in IRIS 
!! RfD for manganese in food divided by modifying factor of 3, as recommended in IRIS 
’ Value for chlordane used for alpha- and gamma- isomers. 

Uncertainty factors: 
H - variation in human sensitivity 
A - animal to human extrapolation 
S-extrapolation from subchronic to chronic NOAEL 
L - extrapolation from LOAEL to NOAEL 
N - NOEL not attained 
D - Lack of supporting data 
M - addiiional modifying factor 

* RfD for pyrene used for the aromatics EPH and VPH fractions. per MADEP 1997 
Q Value for n-hexane used as surrogate, per MADEP, 1997 
QQ Value based on n-hexane. per MADEP, 1997 

(HI) A drinking water standard for ammonia of 34 mg/L is available; RfD has not been calculated fmm this standard. 
(H2) A drinking water standard for copper of 1.3 mg/L Is available; RfD has not been calculated from this standard. 

WI = Value was withdrawn from HEAST in FY 1993 update 
W2 = Value was withdrawn from HEAST in FY 1992 supplement #2 update 
W3 = Value was withdrawn from HEAST in FY 1997 update SOURCES: 

IRIS as of 1198; chronic RtDs 
HEAST. FY t 997; chronic and subchmnic RfDs 
NCEA: RfDs 
USEPA, 1995. USEPA Region IV Human Heakh Risk Assessment Bulletin #2, November, 1995: RfDs. 
MADEP, 1997. Revisions to the Massachusetts Contigency Plan, 10131197 

CHEMICAL GROUPS: 
A - Acid extractable 
B - Base neutral extrectable 
l/M - InorganicmOetal 
P - Pesticide 
V - Volatile 
W-Waste 
X - Other 

Nl = An NCEA provisional regional support value has been provided in response to e specific request. 
N2 = An.NCEA provisional regional support value of 5E-02 has been published in Region Ill RBC Table 
N3 = An NCEA provisional regional support value of 1 E-02 has been published in Region Ill RBC Table 
N4 = An NCEA provisional regional support value of SE-03 has been published in Region Ill RBC Table 
USEPA Region III Risk Based Concentrations, March 17. 1997. 

Dose@: > -ORAL ,,April 1998 
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TABLE E-8.5 
DERMAL DOSE-RESPONSE DATA 

FOR NONCARCINOGENIC EFFECTS 

CHRONIC SUBCHRONIC CHRONIC SUBCHRONIC 
ORAL ORAL ORAL DERMAL DERMAL 

CHEMICAL RfD RfD[l] ABSORPTION RfD 
Compound SOURCE OWkg-dv) OwMwW) EFFICIENCY REFERENCE Ow~daY~ OWkg-dv) 

ACID EXTRACTABLE COMPOUNDS 
2,4-Dichlorophenol A 3.OE-03 3.OE-03 

BASE NEUTRAL COMPOUNDS 
P-Methylnaphthalene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Chlysene 
Dibenz(a,h)anthracene 
Indeno(l.2.3-cd)pyrene 
Naphthalene 
INORGANICWMETALS 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium (food) 
Cadmium (water) 
Chromium Ill 
Chromium VI 

Copper 
iron 
Lead 
Manganese (drinking water) 
Manganese (food) 
Manganese (soil) 
Silver 
Vanadium 
PESTlClDESlPCBs 
4,4’-DDD 
4,4-DDE 
4,4’-DDT 
Aldrtn 
alpha-BHC 
Chlordane (alpha & gamma isomers) 
delta-BHC 
Dieldrin 
Heptachlor 
Heptachlor Epoxide 
Lindane (gamma-BHC) 
Polychlorinated Biphenyl (PCBs) 

Doseresf; NON-DERMAL 

B 
0 
B 
B 
0 
B 
0 
0 

B, V 

I/M 
I/M 
I/M 
I/M 
I/M 
I/M 
I/M 
I/M 
l/M 
I/M 
I/M 
I/M 
I/M 
I/M 
I/M 
l/M 
I/M 

P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

4.OE-02 (W2) 

l.OE+OO (Nl) 
4.OE-04 
3.OE-04 
7.OE-02 
2.OE-03 
1 .OE-03 
5.OE-04 
1 .OE+OO 
5OE-03 

U-W 
3.OE-01 (Nl) 

ND 
4.7E-02 ! 
1.4E-01 
4.7E-02 !! 
5.OE-03 
7.OE-03 

ND 
ND 

5OE-04 
3.OE-05 

ND 
5OE-04 ’ 

ND 
5.OE-05 
5.OE04 
1.3E-05 
3.OE-04 
2.OE-05 *** 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

4.OE-02 (W2) 

ND 
4.OE-04 
3.OE-04 
7.OE-02 
2.OE-03 

ND 
ND 

I .OE+OO 
2.OE-02 

ND 
ND 
ND 
ND 

1.4E-01 
ND 

5.OE-03 
7.OE-03 

ND 
ND 

5.OE-04 
3.OE-05 

ND 
ND 
ND 

5.OE-05 
5.OE-04 
1.3E-05 
3.OE-03 
5.OE-05 l ** 

91% 
91% 
91% 
91% 
91% 
91% 
91% 
100% 

20% 
10% 
98% 
7% 
1% 

20% 

11% 

2% 

4% 

4% 
21% 
3% 

80% ATSDR. 1991 
50% USEPA, 1995 

80% Ohno et al., 1986 

50% USEPA, 1995 
49% ATSDR, 1991 
49% If01 

90% Albro 8, Fishbein, 1972 

161 
Hecht et al., 1979 

A 
PI 
PI 
PI 
PI 

Chang. 1943 

USEPA, 1995 
ATSDR. 1991 
Vahter, 1983 
ATSDR, 1991 
Owen, 1990 

USEPA, 1995 

Ogawa. 1976 5.5E-04 

Goyer, 1991 

ATSDR, 1991 

ATSDR, 1991 
Maclntyre et al., 1978 

ATSDR, 1991 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

4.OE-02 

2.OE-01 
4.OE-05 
2.9E-04 
4.9E-03 
2.OE-05 
2.OE-04 

6.OE-03 
ND 

1 .QE-03 
ND 

1 .QE-03 
l.lE-03 
2.IE-04 

ND 
ND 

4.OE-04 
I .5E-05 

4.OE-04 
ND 

25E-05 
2.5E-04 
6.4E-06 

1.8E-05 

“.S 

.^ : 

:. 

. 

April 1998 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

4.OE-02 

ND 
4.OE-05 
2.9E-04 .’ ‘k 
4.9E-03 :’ 
2.OE-05 c.: 

ND ;; 

2.2E-03 ‘, 

ND 
N,, ::$I 
N,, ? 

ND 
ND 

l.iE-03 
2.1E-04 

ND 
ND 

4.OE-04 
1.5E-05 

ND 
ND 

2.5E-05 
2.5E-04 
6.4E-06 

4.5E-05 



TABLE E-8.5 
DERMAL DOSE-RESPONSE DATA 

FOR NONCARCINOGENIC EFFECTS 

CHRONIC 
ORAL 

CHEMICAL RfD 
Compound SOURCE OwW-daYI 

HERBICIDES 
2,4-D, H 1 .OE-02 
MCPA H 5.OE-04 
MCPP H 1 .OE-03 

NOTES: 
ND - No data available 
W - RfD withdrawn from IRISIHEAST 
mg - milligram 
kg - kilogram 
DW - Drinking Water 
IRIS - integrated Risk Information System 
HEAST - Health Effects Assessment Summary Tables 
NCEA - National Center for Environmental Assessment (formerly ECAO) 

SUBCHRONIC CHRONIC SUBCHRONIC 

ORAL ORAL DERWL DERMAL 

RfD[i] ABSORPTION RfD 

bwWW) EFFICIENCY REFERENCE Ow~kg-daY) (mgi;a y) 

ND 50% USEPA, 1995 5.OE-03 ND 

ND 50% USEPA, 1995 2.5E-04 ND 
ND 50% USEPA. 1995 5.OE-04 ND 

USEPA. 1995: Chemicals without specific information on absorbtion efficiency are assigned default values as follows: 
VOCs: 80%; SVOCs and pesticides: 50%; Inorganics: 20%. 
(11 - Source for all subchronic RfDs is HEAST (1997) if chronic RfD is from IRIS or HEAST (1997) 

unless otherwise indicated. 
[2] TPH dose-response assessment performed using values developed by Massachusetts Department of Environmental 
Protection, per USEPA, 1995. 
[3] Dose-response value is based on absobed dose; no adjustment is necessary. 
[4] Value for 1 ,ldichloroethene used as surrogate, based on structural analogy. 
[5] Value for phenol used as surrogate. 
16) Value for benzo(a)pyrene used for all PAHs without specific values. 
[7] Value for bis(2-ethylhexyl)phthalate used for all phthalate esters, based on structrual analogy. 
[S] Value for DDT used for DDD and DDE, based on structrual analogy. 

Uncertainty factors: 
H - variation in human sensitivity 
A - animal to human extrapolation 
S - extrapolation from s&chronic to chronic NOAEL 
L - extrapolation from LOAEL to NOAEL 
N - NOEL not attained 
D - Lack of supporting data 
M - additional modifying factor 

SOURCES: 
IRIS as of 1198; chronic RfDs 
HEAST. FY 1997; chronic and subchronic RfDs 
NCEA; RfDs 
USEPA, 1995. USEPA Region IV Human Health Risk Assessment 

Bulletin # 2, November, 1995; RfDs. 
MADEP, 1997. Revisions to the Massachusetts Contigency Plan, 10/31/97 

CHEMICAL GROUPS: 

A - Acid extractable 
B - Base neutral extractable 
I/M - Inorganic/Metal 
P - Pesticide 
V - Volatile 
W-Waste 
X - Other 

Doseri “)N-DE RMAL 

r” 

19) Value used for all endosulfan compounds, based on structrual analogy. 
(lo] Value for heptachlor used for heptachlor epoxide, based on structrual analogy. 

* RfD for pyrene used for the aromatics EPH and VPH fractions, per MADEP 1997 
“‘RfD for Aroclor 1254 used as surrogate 
-RfD for Endosulfan used as surrogate 
-- RfD for Endrin used as surrogate 
! RfD for manganese in food divided by modifying factor of 3, as recommended in IRIS 
II RfD for manganese in food divided by modifying factor of 3, as recommended in IRIS 
’ Value for chlordane used for alpha- and gamma- isomers. 
l RfD for pyrene used for the aromatics EPH and VPH fractions, per MADEP 1997 
Q Value for n-hexane used as surrogate, per MADEP. 1997 
QQ Value based on n-hexane, per MADEP, 1997 

(HI) A drinking-water standard for ammonia of 34 mg/L is available; RfD has not been calculated from this standard. 
(HZ) A drinking water standard for copper of 1.3 mg/L is available; RfD has not been calculated from this standard. 

WI = Value was withdrawn from HEAST in FY 1993 update 
W2 = Value was withdrawn from HEAST in FY 1992 supplement #2 update 
W3 = Value was withdrawn from HEAST in FY 1997 update 

Nl = An NCEA provisional regional support value has been provided in response to a specific request. 
N2 = An NCEA provisional regional support value of 5E-02 has been published in Region Ill RBC Table 
N3 = An NCEA provisional regional support value of lE-02 has been published in Region Ill RBC Table 
N4 = An NCEA provisional regional support value of 5E-03 has been published in Region Ill RBC Table 
USEPA Region Ill Risk Based Concentrations, March 17, 1997. 

April 1998 
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FOR NONCARCINOGENIC EFFECTS 

COMPOUND 

ACID EXTRACTABLE 

2,CDiilorophenol 

“....“I..” “.,..“...” 
INHAlATlON GI INHALATION INHALATION 

CHEMICAL ABSORPTlON Rfwl Rfw STUDY CONFIDENCE TEST UNCERTAINTY 

GROUP x bo~odw) (m~o-day) TYPE LEVEL CRITICAL EFFECT ANIMAL FACTOR SOURCE 

A ND ND ND 

1.366 H,A.S HEAST 

BASE NEUTRAL COMPOUNDS 

P-Melhylnaphthalene 

Betuo(a)anlhrac%ne 

Benzo(a)pyrene 

Benzo(b)tluoranthene 

Benzo(k)fluoranthene 

Chrysene 

Dibenz(a,h)anthracane 

Indeno(l,2,3-~d)pyrene 

Naphthalene 

INORGANICSIMETALS 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Chromium III 

Chromium VI 

Copp= 
Imn 

Lead 

Manganese 

Silver 

Vanadium 

PESTlCIDEW’CBs 

4,4’-DDD 

4,4-DDE 

4,4’-DDT 

Aldrin 

alpha-BHC 

Chlordane (alpha 8 gamma isomers) 

dens-BHC 

Dieldrin 

Heptachlor 

Heptachlor Epoxide 

Lindane (gamma-BHC) 

Potychlorinated Biphenyls (PCBs) 

HERBICIDES 

2,4-D 

MCPA 
MCPP 

B 

B 

B 

B 

B 

B 

B 

B 

B. ‘J 

ND. 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

5 OE-04 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

5 DE-05 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

4.OE-02 

2.OE-01 161 

4.OE-05 [6] 

2.9E-04 [6] 

l.OE-04 

2.0E-05 [6] 

2.OE-04 [S] 

ND 

5.5E-04 [6] 

ND 

6.OE-03 

ND 

1.4E-05 12) 

l.lE-03 [6] 

2.lE-04 (61 

ND 

ND 

4.OE-04 [6] 

1.5E.05 [6] 

ND 

4.OE-04 161 

ND 

2.5E-05 [6] 

2.5E.04 [S] 

6.4E-66 [S] 

ND 

l.BE-05 [6] 

5.OE-03 

2.5E-04 [6] 

5.OE-04 [S] 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

1 .OEd4 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

Fetotoxicity Rat 

Inhalation 

Medium Neurobehavioral impairment Human 

Hepatic effects 

1,ooO H.L,D IRIS 

1,DX H.A.S.D IRIS 

NOTES: 

ND -No data available 

W _ RfD wkhdrawn from IRISRIEAST 

mg - milligram 

kg -kilogram 

[l] Source of all subchronic RfCs is HEAST (1997) 

[Z] - RfD calculated by ABB-ES from WC as fo!lws, per LtSEPA, 4995: 

RR) (mg/kgd) = RfC (mg/m[3])/ 70 kg x 20 mpyd, unless othmwise indicated 

[3] - HEAST Table 2: Akemate Methods; RfD calculated from RfC by HEAST 

[4] -There is a National Ambient Air Quality Standard for lead 

pg - m-ram of 1.5 ug/m[3] averaged over three months 

DW - Drinking Water [S] TPH dose-response assessment performed using values developed by Massachusetts Department of Environmental 

IRIS - Integrated Risk Information System [6] The lnhalatttn RfD is calculated using the equation given by FDEP Oral RfD l GI absorption. 

Dosemsf; NON-INH April 1998 





APPENDIX E-9 

TOXICITY PROFILES 



2,4-Dichlorophenol. The major identifiable sources of chlorophenols are food and drinking water. Chlorophenol 
levels in the ambient atmosphere have not been measured. No toxic effects have been attributed to the low 
concentrations of chlorophenols typical of most non-occupational exposures. However, undesirable organoleptic 
effects are produced by chlorophenols at very low concentrations. Worker exposure is a major concern in industries 
in which chlorophenols are used extensively, as respiratory and dermal absorption of these compounds results in 
measurable levels in the blood and urine of exposed workers. In the manufacture of chlorophenols, clinical 
symptoms associated with exposure include eye, nose, and airway irritation, dermatitis, chloracne, and porph:yria. 
Abnormal liver function tests, changes in brain wave activity, and slowed visual reaction time have been reported in 
association with high-level exposure. 

Reference: 
IPCS International Programme on Chemical Safety Environmental Health Criteria 93 Chlorophenols Other Than 
Pentachlorophenol World Health Organization, Geneva, 1989 

2,4-Dichlorophenoxyacetic acid (2,4-D). 2,4-D as a salt and ester is the most commonly known chemical used as a 
herbicide. 2,4-D is used in agriculture for control of broad-leaf weeds and in control of woody plants along highways 
and utilities rights of way. 2,4-D exerts its herbicidal action by acting as growth hormones in plants. 2,4-D has no 
hormonal action in animals but their mechanism of toxic action is poorly understood. Patients suffering from acute 
exposure to 2,4-D have suffered from profound muscular weakness. The chlorophenoxy herbicides have produced 
contact dermatitis in humans. 

Reference: 
Goyer, R.A., 1991. Toxic Effects of Metals. In: Casarett and Doull‘s Toxicology: The Basic Science of Poisons, 3rd 
edition. Eds. C.D. Klaassen, M.O. Amdur and J. Doull. Macmillan Publishing Co. N.Y. 

2-Methyl-4-chlorophenoxyacetic acid (MCPA) and 2-(2-MethyU-chloropephenoxy)propionic acid (MCPP). 
MCPA and MCPP are commonly used hormone-type herbicides. MCPA and MCPP are selectively used ton small 
grains, rice, peas, grassland, sugar cane, tree crops, turf and noncrop areas for control of many annual and perennial 
broadleaf weeds. MCPA and MCPP mechanisms of toxicity are poorly understood. 

Reference: 
Meister, Richard T., editor, 1994. Farm .Chemicals Handbook; Meister Publishing Company, OH. 

Aluminum. Aluminum occurs naturally in the soil and makes up approximately 8 percent of the earth’s crust. Higher 
soil concentrations are associated with industries that burn coal and aluminum mining and smelting. Human exposures 
to aluminum may occur through ingestion of foods grown in soil that contains aluminum and use of antacids, 
antiperspirants, and other drug store items. Aluminum in antiperspirants can cause skin rashes in some people. Factory 
workers who inhale large amounts of aluminum dust may develop lung problems. Aluminum has caused lower birth 
weights in some animals. Studies have shown that aluminum accumulates in the brains of people with Alzheimer’s 
disease. However, any causal link between aluminum exposure and this disease is yet to be demonstrated. Both human 
epidemiological studies and animal experiments strongly suggest that aluminum is not a carcinogen. 

References: 
Agency for Toxic Substances and Disease Registry (ATSDR), 1989. “Toxicological Profile for Aluminum”; Agency 
for Toxic Substances and Disease Registry, U.S. Public Health Service, October 1989. 

Antimony. Antimony enters the environment during the mining and processing of its ores and other related 
compounds. Small amounts of antimony are also released into the environment by incinerators and coal burning power 
plants. Antimony will strongly adhere to soil that contains iron, manganese, or aluminum. Antimony was used for 
medicinal purposes to treat people infected with parasites. However, chronic exposure can cause eye, skin., and lung 
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irritation, as well as heart problems, vomiting and diarrhea. The oral RfD, based on an oral drinking water study in rats, 
showed changes in glucose and cholesterol metabolism. Antimony has not been evaluated by the USEPA for evidence 
of human carcinogenic potential. 

References: 
Agency for Toxic Substances and Disease Registry (ATSDR), 199 1. “Toxicological Profile for Antimony”; Agency for 
Toxic Substances and Disease Registry, U.S. Public Health Service, February 1991. 

Integrated Risk Information System (IRIS), 1993. United States Environmental Protection Agency. 

Aroclors. Aroclors (polychlorinated biphenyls [PCBs]) are organic compounds composed of two chlorinated aromatic 
rings. The amount of chlorination of the rings determines the specific structure, or congener, of the aroclor and, 
subsequently, the specific chemical, physical, and toxicological properties. The excellent dielectric properties, thermal 
stability, and nonflamability of aroclors have made them ideal ‘for use in electrical transformers and capacitors. 
Therefore, they have been used in these applications extensively in the past. Humans may be exposed to aroclors when 
an aroclor-containing electrical component burns or is dismantled. Although the production of aroclors in the U.S. was 
banned in 1977, aroclors do not readily breakdown, and they may still be present in older electrical equipment, and 
environmental media. 

Following dermal exposure, aroclors have caused a skin rash called chloracne. Aroclors have also produced 
developmental defects in humans, which have mainly consisted of behavioral abnormalities. These effects have also 
been observed in animals. Epidemiological studies on occupationally-exposed humans do not conclusively link 
exposure to aroclors with an increased incidence of cancer. However, chronic oral exposure to aroclors has produced 
liver cancer in laboratory animals. The potency of the carcinogenic action of aroclors appears to increase as the 
chlorination of the aroclors increases. Although cancer in laboratory animals has only been conclusively demonstrated 
for aroclors with the highest percent chlorination (aroclors-1260 and 1254), the USEPA has classified all aroclor 
congeners as B2, probable human carcinogens. 

References: 
MADEP, 1992. “Risk Assessment Shortform Residential Exposure Scenario, Version 1.6”; Policy #WSC/ORS-142- 
92; Office of Research and Standards and the Bureau of Waste Site Cleanup, Boston, MA; September 1992. 

Arsenic. Arsenic has been used in pesticide formulations and has industrial uses in tanneries, as well as the glass and 
wine making industries. Toxicity depends on its chemical form. Arsenic is an irritant of the skin, mucous membranes, 
and gastrointestinal tract. Symptoms of acute toxicity include vomiting, diarrhea, convulsions, and a severe drop in 
blood pressure. Subchronic effects include hyperpigmentation, sensory-motor polyneuropathy, persistent headache, 
and lethargy. Chronic oral exposure has caused skin lesions, peripheral vascular disease, and peripheral neuropathy. 
The USEPA has classified arsenic in Group A, human carcinogen, based on increased incidence of lung cancer in 
occupational studies. 

References: 
Agency for Toxic Substances and Disease Registry (ATSDR), 1992. “Toxicological Profile for Arsenic”; Agency for 
Toxic Substances and Disease Registry, U.S. Public Health Service, February 1992. 

Barium. Barium is used in paints, soap, paper, rubber, and in the manufacture of glass. Some compounds of barium 
have been used as insecticides. -Acute exposure to barium through ingestion can cause gastroenteritis, muscular 
paralysis, as well as cardiovascular effects. Chronic inhalation of barium containing dust can cause a reversible, benign 
pneumoconiosis. There is no evidence for carcinogenicity for barium. 
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References: 
Amdur, Mary O., John. Doull, Curtis D. Klaassen, 1991. Toxicology: The Basic Science of Poisons, 4th ed.ition; 
Pergamon Press, Inc. New York. 

Benzo(a)anthracene. Benzo(a)anthracene is a member of the polycyclic aromatic hydrocarbons (PAH) class of 
compounds which contain two or more aromatic rings. PAHs are ubiquitous in nature and are also manmade. 
Benzo(a)anthracene occurs naturally in coal tar, crude oil, and is formed from incomplete combustion of organic 
material. It is also product of pyrolysis in tobacco smoke. 

Benzo(a)anthracene has produced skin tumors in laboratory animals after dermal application. Benzo(a)a.nthmcene 
produced mutations in bacteria and in mammalian cells, and transformed mammalian cells in culture. Although there 
are no human data that specifically link exposure to benzo(a)anthracene to human cancers, benzo(a)anthracene is a 
component of mixtures that have been associated with human cancer. As such, benzo(a)anthracene has been classified 
by USEPA as a B2, probable human carcinogen. 

References: 
MADEP, 1992. “Risk Assessment Shortform Residential Exposure Scenario, Version 1.6”; Policy #WSC/ORS-142- 
92; Office of Research and Standards and the Bureau of Waste Site Cleanup, Boston, MA; September 1992. 

Benzo(a)pyrene. Benzo(a)pyrene is a member of the polycyclic aromatic hydrocarbons (PAH) class of compounds 
which contain two or more aromatic rings. They are ubiquitous in nature and are also man made. Benzo(a)pyrene 
occurs naturally in coal tar, crude oil, and is formed from incomplete combustion of organic material, Human data 
demonstrating a causal relationship linking benzo(a)pyrene to carcinogenicity are lacking. However, multiple animal 
studies in many species demonstrate benzo(a)pyrene to be carcinogenic following administration by a variety of routes. 
The mechanism through which benzo(a)pyrene elicits its carcinogenic potential is well understood. Benzo(a)pyrene 
has produced positive results in numerous genotoxicity assays. Benzo(a)pyrene has been classified by the EPA as a B2, 
probable human carcinogen. 

References: 
ATSDR, 1989. Toxicological Profile for Polycyclic Aromatic Hydrocarbons. Agency for Toxic Substances and 
Disease Registry, U.S. Public Health Service, October, 1989. 

Clayton, George D. and Florence E. Clayton, editors, 198 1. Patty’s Industrial Hygiene and Toxicology, 3rd Revised 
Edition; John Wiley & Sons; New York. 

Integrated Risk Information System (IRIS), 1993. United States Environmental Protection Agency. 

Benzo(b)fluoranthene. Benzo(b)fluoranthene is a member of the polycyclic aromatic hydrocarbons (PAH) class of 
compounds which contain two or more aromatic rings. PAHs are ubiquitous in nature and are also manmade. 
Benzo(b)fluoranthene occurs naturally in coal tar, crude oil, and is formed from incomplete combustion of organic 
material. 

Although there are no human data that specifically link exposure to benzo(b)fluoranthene to human cancers, 
benzo(b)fluoranthene is a component of mixtures that have been associated with human cancer. These include coal tar, 
soots, coke oven emissions and cigarette smoke. Benzo(b)fluoranthene produced tumors in mice afier lung 
implantation, intraperitoneal, or subcutaneous injection, and skin painting. Benzo(b)fluoranthene has produced positive 
results in several genotoxicity assays. It has been classified as a B2, probable human carcinogen, by the USEPA. 

References: 
/ , 
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MADEP, 1992. “Risk Assessment Shortform Residential Exposure Scenario, Version 1.6”; Policy #WSC/ORS-142- 
92; Office of Research and Standards and the Bureau of Waste Site Cleanup, Boston, MA; September 1992. 
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Benzo(k)fluoranthene. BenzoQfluoranthene is a member of the polycyclic aromatic hydrocarbons @‘AI-I) class of 
compounds which contain two or more aromatic rings. PAHs are ubiquitous in nature and are also manmade. 
Benzo(k)fluoranthene occurs naturally in coal tar, crude oil, and is formed from incomplete combustion of organic 
material. 

Although there are no human data that specifically link exposure to benzo(k)fluoranthene to human cancers, 
benzo(k)fluoranthene is a component of mixtures that have been associated with human cancer. These include coal tar, 
soots, coke oven emissions and cigarette smoke. Benzo(k)fluoranthene produced tumors after lung implantation in 
mice and when administered with a promoting agent in skim-painting studies. Benzo(k)fluoranthene is mutagenic in 
bacteria. Benzo(k)fluoranthene has been classified by USEPA as a B2, probable human carcinogen. 

References: 
MADEP, 1992. “Risk Assessment Shortform Residential Exposure Scenario, Version 1.6”; Policy #WSC/ORS-142- 
92; Office of Research and Standards and the Bureau of Waste Site Cleanup, Boston, MA; September 1992. 

Beryllium. Beryllium is a trace element that is obtained by extraction from mineral ores. Most beryllium is 
contributed to the environment by the burning of fossil fuels that contain beryllium ore. Beryllium is generally 
incorporated into alloy metals that are used in jet engine parts and electrical components. Pure beryllium metal is used 
in parts for aircraft brakes, nuclear weapons, nuclear reactors, and precision instruments. 

Available data on beryllium suggest that it is most toxic to the lung. Acute inhalation exposures to high concentrations 
of beryllium in the air can cause chemical pneumonitis, the symptoms of which include cough, shortness of breath, and 
fatigue. These symptoms can persist and even worsen after exposure to beryllium has been discontinued. Chronic 
inhalation exposures to low concentrations of beryllium can produce chronic beryllium disease, which results in 
inhibited breathing efficiency. Inhalation of beryllium has been shown to produce lung cancer in animals, and an 
increased incidence of lung cancer has been demonstrated in workers who are exposed to beryllium in the air. 
Therefore beryllium has been classified by the USEPA as a B2, probable human carcinogen. 

.- * r 

References: 
Agency for Toxic Substances and Disease Registry (ATSDR), 199 1. “Toxicological Profile for Beryllium”; Agency for 
Toxic Substances and Disease Registry, U.S. Public Health Service, February 1991. 

Cadmium. Cadmium is commonly used in electroplating and galvanizing due to its non-corrosive properties. It is a 
local respiratory tract irritant following exposure to cadmium dust or fumes. Acute exposure to cadmium dust/fumes 
may produce an acute chemical pneumonitis. Acute, oral exposure to cadmium results in nausea, vomiting, salivation, 
abdominal pain, cramps, and diarrhea. Chronic exposure to cadmium results in osteomalacia and osteoporosis (Itai-Itai 
disease) secondary to renal damage. The USEPA has classified cadmium as a Bl carcinogen via inhalation based on 
epidemiological data from Japan and China. 

References: 
Amdur, Mary O., John Doull, Curtis D. Klaassen, 1991. Toxicology: The Basic Science of Poisons, 4th edition; 
Pergamon Press, Inc. New York. 

Integrated Risk Information System (IRIS), 1993, United States Environmental Protection Agency. 
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alpha- and gamma-Chlordane. A mixture of the alpha and gamma isomers of chlordane constitute the technical- 
grade chemical, a chlorinated pesticide, which was extensively used in agriculture to control insects, and as a termite 
proofmg agent, until its registry cancellation in 198X. Chlordane may persist in soils for up to 20 years, and readily 
bioaccumulates in the food chain. Humans may be exposed to chlordane through contact with soil, where it was 
intentionally applied for pest control reasons, and through consumption of contaminated agricultural products. 

Chlordane is absorbed well through all routes, and is stored in body fat, where it may persist for long periods of time. 
Toxic effects from chlordane exposure result from its metabolites, which can bind to cellular macromolecules causing 
cellular disfunction, rather than the parent compound. Chlordane induces its own metabolism to toxic metabolites and, 
therefore, organs containing high metabolizing enzyme activities such as the liver, are at risk. Chlordane produces 
hepatotoxicity in animals and humans. Additionally, chlordane produces nervous system toxicity, which may include 
dizziness, nausea, muscle tremors, and the induction of grand ma1 seizures. Additionally, chlordane is a developmental 
and reproductive toxicant in animals. Exposure to chlordane has not been positively associated with cancer in humans, 
and animal evidence is equivocal. However, animal data suggest that chlordane may act as a tumor promotor. For this 
reason, the USPEA has place chlordane in weight-of-evidence group B2, probable human carcinogen. 

References: 
Agency for Toxic Substances and Disease Registry (ATSDR), 1992. “Toxicological Profile for Chlordane”; Agency for 
Toxic Substances and Disease Registry, U.S. Public Health Service, October 1992. 

Chromium. Chromium has been used in plating for corrosion resistance and decorative purposes, in the manufacture 
of alloys, and in printing, dying, and photography. The toxicity of chromium depends upon its valence state. 
Hexavalent chromium is more toxic via inhalation than trivalent chromium. The effects of inhalation exposure to 
hexavalent chromium include ulcers of the upper respiratory tract, nasal inflammation, perforation of the nasal septa 
and lung cancer. Most trivalent chromium compounds are inactive in short-term genotoxicity assays. Trivalent 
chromium compounds have not been found to be carcinogenic by any route of exposure. There is epidemiological 
evidence of an association between chromium and lung cancer. The USEPA has classified hexavalent chromium as an 
Class A, human carcinogen, by the inhalation route. 

References: 
Amdur, Mary O., John Doull, Curtis D. Klaassen, 1991. Toxicology: The Basic Science of Poisons, 4th edition; 
Pergarnon Press, Inc. New York. 

Integrated Risk Information System (IRIS), 1993. United States Environmental Protection Agency. 

Chrysene. Chrysene is one of the polycyclic aromatic hydrocarbons (PAH) compounds which are formed during the 
combustion of organic material. Although there are no human data that specifically link exposure to chrysene to human 
cancers, chrysene is a component of mixtures that have been associated with human cancer. These include coal tar, 
soots, coke oven emissions and cigarette smoke. Chrysene produced chromosomal abnormalities in hamsters and 
mouse germ cells after gavage exposure, positive responses in bacterial gene mutation assays, and transformed 
mammalian cells exposed in culture. Due to its similarities with benzo(a)pyrene and other carcinogenic PAHs, 
chrysene has been classified as a B2, probable human carcinogen. 

References: 
MADEP, 1992. “Risk Assessment Shortform Residential Exposure Scenario, Version 1.6”; Policy #WSC/ORS-142- 
92; Office of Research and Standards and the Bureau of Waste Site Cleanup, Boston, MA; September 1992. 

Copper is widely distributed in nature and is an essential element. Copper. Copper deficiency is characterized by 
anemia, Copper is used for medicinal purposes as an emetic and an astringent. Acute exposure to copper ingestion 
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causes vomiting, hematesis, hypotension, coma, and jaundice. Chronic exposure of children to elevated concentrations 
of copper causes liver cirrhosis. Copper is not believed to be a human carcinogen. 

References: 
Amdur, Mary O., John Doull, Curtis D. Klaassen, 1991. Toxicology: The Basic Science of Poisons, 4th edition; 
Pergamon Press, Inc. New York. 

DDD, DDE, DDT. DDT was one of the most highly used insecticides, and is now ubiquitous in the environment. It 
was used extensively in World War II to control lice (applied directly to human skin), and later used as an agricultural 
insecticide and as a pubhc health tool to control insects that spread typhus and malaria. DDD and DDE were contained 
as impurities in DDT, and are also primary metabolites of DDT, and share similar toxicological properties. DDT, 
DDD, and DDE are highly persistent in the environment, and thus tend to bioconcentrate in the food chain. This, 
combined with its toxicological properties, has been attributed to the decline in population of several predatory bird 
species. 

DDT is absorbed to a minor extent via inhalation and dermal routes, and to a large extent by the oral route. Exposure to 
humans is likely greatest through ingestion of mucous that was contaminated with DDT that had been inhaled. DDT 
is absorbed into the lymphatic system and distributed to fats throughout the body. In both humans and animals, DDT 
acts as a CNS stimulant by interfering with the movement of ions within neurons. DDT acts as an estrogenic 
compound in animals, and this has been attributed to numerous adverse reproductive effects observed in animals 
exposed to DDT. DDT also causes liver hypertrophy, hepatocyte degeneration, and induces the enzyme cytochrome 
P450, which can effect the metabolism of other xenobiotics. There is no conclusive evidence of DDT-induced 
carcinogenic&y in humans. However, DDT has produced liver tumors in laboratory animals. DDD, DDE, and DDT 
have, therefore, been placed in USEPA’s weight of evidence group B2, probable human carcinogen. 

References: 
Agency for Toxic Substances and Disease Registry (ATSDR), 1992. “Toxicological Profile for DDD, DDE, and DDT”; 
Agency for Toxic Substances and Disease Registry, U.S. Public Health Service, October 1992. 

Dibenz(a,h)anthracene. Dibenz(a,h)anthracene is one of the polycyclic aromatic hydrocarbons (PAH) compounds 
which are formed during the combustion of organic material. This compound is found in tobacco smoke, food, and 
industrial emissions. Although there are no human data that specifically link exposure to dibenz(a,h)anthracene to 
human cancers, dibenz(a,h)anthracene is a component of mixtures that have been associated with human cancer. These 
include coal tar, soots, coke oven emissions and cigarette smoke. Dibenz(a,h)anthracene is metabolized similarly to 
benzo(a)pyrene, and has produced skin tumors in laboratory animals following dermal exposure. 
Dibenz(a,h)anthracene has also been shown to be mutagenic, producing DNA damage in human cell cultures. Due to 
its similarities with benzo(a)pyrene and other carcinogenic PAHs, dibenz(a,h)anthracene has been classified as a B2, 
probable human carcinogen. 

MADEP, 1992. “Risk Assessment Shortform Residential Exposure Scenario, Version 1.6”; Policy #WSC/ORS-142- 
92; Office of Research and Standards and the Bureau of Waste Site Cleanup, Boston, MA; September 1992. 

Dieldrin (and Aldrin). Die&in is a man-made chlorinated insecticide that was widely used in agriculture, and for 
termite-proofing of wooden building material and residential dwellings, until it was banned for use in the U.S. in 1974. 
However, it is highly persistent in the environment and bioaccumulates in terrestrial and aquatic food chains. This, 
combined with extensive past use, has made dieldrin ubiqtritous in the environment. Humans may be exposed to 
dieldrin from consumption of animal and agricultural products exposed to contaminated soil and from exposure 
associated with the use of dieldrin as a termite-proofing agent. 
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Exposure to high levels of dieldrin has been associated with central nervous system excitation that resulted in 
convulsions, and renal toxicity. Long-term low-level exposure to die&in has also been associated with occasional 
cases of nervous system intoxication. In addition, hepatic degeneration, immunosuppression, and possible 
reproductive/developmental toxicity have been observed in laboratory animals exposed to die&in. Chronic oral 
exposure to die&in has produced liver cancer in laboratory mice and rats. Epidemiological investigations have been of 
insufftcient quality to assess die&in carcinogenicity in humans. Based on animal data, the USEPA has placed die&in 
into group B2, probable human carcinogen. 

References 
Agency for Toxic Substances and Disease Registry (ATSDR), 1991. “Toxicological Profile for AldrinDieldrin”; 
Agency for Toxic Substances and Disease Registry, U.S. Public Health Service, October 199 1. 

Heptachlor and Heptachlor epoxide. Heptachlor is an insecticide that was used extensively between 1953 and 1974 
as a soil and seed treatment to control ants, worms, and other agricultural pests, and as a residential termite-proofing 
agent. Heptachlor is highly persistent in the environment and can biomagnify through the food chain. Therefore, 
humans may be exposed to heptachlor by ingesting agricultural products that were exposed to soil that was once treated 
with heptachlor, or by drinking water or ingesting fish that are contaminated with heptachlor that leached from soil. 

In humans and animals, heptachlor is rapidly metabolized to heptachlor epoxide, which is a more toxic and more 
persistent compound. Exposure to heptachlor has been associated with nervous system excitation, including irritability, 
salivation, muscle tremors, and convulsions in humans and animals. Heptachlor produces moderate to severe liver 
toxicity and liver cancer in laboratory animals. Available evidence suggests that heptachlor is a tumor promotor. 
However, epidemiological studies on humans are insufficient to determine if heptachlor is a human carcinogen. 
Therefore, the USEPA has placed heptachlor into weight-of-evidence group B2, probable human carcinogen. 

References: 
Agency for Toxic Substances and Disease Registry (ATSDR), 1991. “Toxicological Profile for HeptachlorIHeptachlor 
epoxide”; Agency for Toxic Substances and Disease Registry, U.S. Public Health Service, October 199 1. 

Alpha-, beta-, delta-, and gamma-Hexachlorocyclohexane (HCH or BHC). Technical grade 
hexachlorocyclohexane, which contained a mixture of the alpha, beta, delta, and gamma isomers, was used as an 
insecticide that was applied to fruit until 1983, when use of technical-grade BHC as an insecticide was restricted by the 
USEPA. The gamma isomer of BHC is still used as an agricultural and medicinal insecticide. 

Exposure to the beta and delta isomers of BHC has generally been through exposure to technical-grade IBHC. 
Exposure to technical-grade BHC in humans has produced neurotoxic effects, including seizures and convuksions. 
However, available evidence suggests that both the beta and delta isomers are neurotoxic in animals. Additionally, the 
beta and delta isomers have been associated with renal toxicity and reproductive toxicity in laboratory animals. Beta 
BHC produced liver cancer in laboratory animals, but delta BHC did not. No epidemiological studies on humans have 
been conducted. Based on animal data, the USEPA has placed beta-BHC in weight-of-evidence group B2, probable 
human carcinogen, and delta-BHC in group D, inadequate evidence for human carcinogenic&y. 

References 
Agency for Toxic Substances and Disease Registry (ATSDR), 1992. “Toxicological Profile for alpha-, beta-, gamma-, 
and delta-Hexachlorocyclohexane”; Agency for Toxic Substances and Disease Registry, U.S. Public Health !$ervice, 
October 1992. 

Indeno(l,2&cd)pyrene. Indeno( 1,2,3c,d)pyrene is one of the polycyclic aromatic hydrocarbons (PAH) con~pound~ 

which are formed during-the combustion of organic material and is a component of cigarette smoke and smoke stack 
emissions. No carcinogenicity data specifically for indeno(l,2,3-c,d)pyrene are available in humans, however, toxic 
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. effects are attributable to mixtures of PAHs. Animal studies indicate that indeno(l,2,3-c,d)pyrene can induce skin 
tumors in mice, and may, have some immunosuppressive effects. In mammalian cell cultures, indeno( 1,2,3+d)pyrene 
was found to be genotoxic. It has been classified by the USEPA as a B2 carcinogen. 

References: 
MADEP, 1992. “Risk Assessment Shortform Residential Exposure Scenario, Version 1.6”; Policy #WSC/ORS-142- 
92; Office of Research and Standards and the Bureau of Waste Site Cleanup, Boston, MA; September 1992. 

Iron. Iron is a metal that is required for a variety of physiological functions such as heme biosynthesis, oxidative 
phosphorylation and mixed-function oxidase-mediated metabolic reactions. Only divalent forms of iron are absorbed. 
As absorption occurs, divalent iron is biochemically converted to trivalent iron, the biologically active form. Under 
normal conditions, absorbed dietary iron is complexed to hemoglobin and transported to the liver for storage until 
needed for physiological reactions. The balance of iron is regulated only by the amount of dietary intake and the degree 
of intestinal absorption. Intestinal absorption tends to be low (2 - 15%) except during periods of increased iron need 
when absorption efficiency increases dramatically. 

Acute iron toxicity has been well characterized following the accidental ingestion of iron-containing preparations by 
children. Shortly after ingestion, the corrosive effects of iron cause vomiting and diarrhea, often bloody. Later signs 
include shock, metabolic acidosis, seizures, liver and/or kidney failure, coma, and death. Chronic iron overload 
manifests as disturbances in liver function, diabetes mellitus, and,endocrine and cardiovascular effects.. Inhalation of 
iron containing dust or fumes in occupational settings may result in deposition of iron particles in the lungs leading to 
interstitial fibrosis. Autopsies of hematite miners noted an increase in lung cancer. However, the etiology of the lung 
cancer may be related to factors other than iron exposure such as cigarette, silica or PAH exposures. . 

References: 
Aisen, P., Cohen, G. and Kang, J.O., 1990. Iron Toxicosis. Int. Rev. Exp. Pathol. 3 1: l-46. 

A--% 
Goyer, R.A., 1991. Toxic Effects of Metals. In: Casarett and Doull’s Toxicology: The Basic Science of Poisons, 3rd 
edition. Eds. C.D. Klaassen, M.O. Amdur and J. Doull. Macmillan Publishing Co. N.Y. 

Lead. Lead is used as a component in storage batteries and was widely used in gasoline and paints. It is the most 
ubiquitous toxic metal in the environment. The most serious effects of chronic exposure are encephalopathy, renal 
damage, and changes in the hematopoietic system, which is the most sensitive indicator of lead exposure. Peripheral 
nerve’dysfunction is observed in adults at blood lead levels of 30 to 50 mgdL-blood. The nervous systems of children 
are reported to be affected at levels of 15 mgdL-blood (Benignus and others, 1981). Chronic lead exposure by workers 
through inhalation has resulted in statistically significant increases in tumors. Oral exposures of lead salts in animals 
has been shown to increase tumor formation. 

References: 
Amdur, Mary O., John Doull, Curtis D. Klaassen, 1991. Toxicology: The Basic Science of Poisons, 4th edition; 
Pergamon Press, Inc. New York. 

Benignus, V.A., Otto, D.A., Muller, K.E., Seiple, K.J., 1981. “Effects of Age and Body Lead Burden on CNS Function 
in Young Children. 1I:EEG Spectra.” Electroencephalograph. Clin. Neurophysiol. 52:240-248. 

Manganese. Manganese is a naturally occurring substance found in many types of rock. It does not generally occur in 
the environment as the pure metal, rather, it is found combined with other chemicals such as sulfur, oxygen, and 

. chlorine. Manganese is mixed with iron to make various types of steel. Manganese is a component of some ceramics, 
pesticides, fertilizers, and in nutritional supplements. In small doses manganese is beneficial to human health. Manga- 
nese miners and steelworkers exposed to elevated concentrations of manganese have evidenced mental and emotional 
disturbances, and slow and clumsy body movements. Target organs of manganese are the lung and CNS. When ,x--h 
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inhaled, manganese dust can also cause lung irritation, EPA has classified manganese as a Class D, not classifiable as 
to human carcinogenicity. 

References: 
Agency for Toxic Substances and Disease Registry (ATSDR), 1991. “Toxicological Profile for Manganese”; Agency 
for Toxic Substances and Disease Registry, U.S. Public Health Service, February 1991. 

Naphthalene. Naphthalene is a member of the polycyclic aromatic hydrocarbons (PAH) class of compounds which 
contain two or more aromatic rings. PAHs are ubiquitous in nature and are also manmade. Naphthalene occurs 
naturally in coal tar, crude oil, and is formed from incomplete combustion of organic material. It is also product of 
pyrolysis in tobacco smoke. Naphthalene is used for the production of phthalic anhydride, which is used lfor the 
production of plasticizers. Naphthalene is also used in moth balls, for the production of the insecticide carbaryl, and in 
numerous resins, dyes, pharmaceuticals, and other organic materials. 

Naphthalene is absorbed through the inhalation, oral, and dermal routes, and appears to be more toxic to humans than 
laboratory animals. The principal toxic effect of naphthalene in humans and animals is hemolysis of red blood cells, 
which can lead to anemia, decreased oxygen carrying capacity, and jaundice. Humans pre-disposed to anemia, such as 
those with G6DP enzyme deficiency, may be particularly sensitive to naphthalene toxicity. Exposure to naphthalene 
has also been correlated with increased risk of cataract formation. Animal studies were negative for naphthalene 
reproductive toxicity. Although no human epidemiological data are avaiIable for assessing naphthalene 
carcinogenicity, animal data investigating naphthalene toxicity are equivocal. The USEPA has placed naphthalene in 
weight-of-evidence Group D, not classifiable as to human carcinogenicity. 

References: 
Agency for Toxic Substances and Disease Registry (ATSDR), 1990. “Toxicological Profile for Naphthalene”; Agency 
for Toxic Substances and Disease Registry, U.S. Public Health Service. October, 1990. 

Silver. Silver is used in photographic processes, electrical products, batteries, paints, dental amalgam, and in medical 
supplies for bum treatment. Studies in humans and animals indicate that silver is absorbed readily via inhalation and 
oral exposure, and distributes widely throughout the body. As is the case with many metals, occupational exposure to 
silver dusts can produce respiratory irritation. However, the most profound effect from long term exposure to silver is a 
gray to blue-gray discoloration of the skin (argyria). Although this condition has not been associated with any other 
adverse effects, it is irreversible and can result from all routes of chronic exposures to silver. No data were located 
regarding cancer in humans or animals following inhalation, oral, or dermal exposures. 

References: 

ATSDR, 1989. Toxicoiogical Profile for Silver. Agency for Toxic Substances and Disease Registry, U.S. Public 
Health Service, October, 1989 

Vanadium. Vanadium is widely, but sparsely, distributed in the earths crust and in the environment. It is inva:luable as 
an alloying agent with steel; ferrovanadium alloys are used in high-stress applications such as bearings, jet engines, and 
cutting tools. Human and animal studies indicate that vanadium is readily absorbed l?om the lungs and poorly absorbed 
from the gastrointestinal tract. It distributes primarily to the bone and kidney. Vanadium is a respiratory irritant. 
Inhalation of vanadium dusts in both animals and occupationally-exposed workers induces mild to moderate respiratory 
irritation. The effects are reversible and subside when exposure is discontinued. No studies were located regarding 
cancer in humans or animals following inhalation, oral, or dermal exposures. However, vanadium has been found to 
induce DNA damage in human cell cultures, suggesting that vanadium may have the potential to be genotoxic to 
humans. 

References: 

E-9-10 



ATSDR, 1990. Toxicological Profile for Vanadium. Agency for Toxic Substances and Disease Registry, U.S. Public 
Health Service, October,, 1990. 
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Trade and Other Names: Trade or other names for MCPA or products containing it include: 
Agritox, Agroxone, Agrozone, Agsco MXL, Banlene, Blesal MC, Bordermaster, Cambilene, 
Cheyenne, Chimac Oxy, Chiptox, Class MCPA, Cornox Plus, Dakota, Ded-Weed, Empa’l, Envoy, 
Gordon’s Amine, Kilsem, Legumex, Malerbane, Mayclene, MCP, Mephanac, Mi@x, Phenoxylene, 
Rhomene, Rhonox, Sanaphen-M, Shamroq Seiectyl, Tier, U 46 M-Fluid, Vacate, Weed-Rhap, and 
Zhelan. 

Re!wlatorv Status: MCPA is a slightly toxic compound in EPA toxicity class III, and is a 
General Use Pesticide (GUI?). Labels for products containing MCPA must carry the Signal Word 
DANGER due to its potential to cause severe eye titation. 

Chemical Class: phenoxy compound 

Introduction: MCPA is a systemic postemergence phenoxy herbicide used to control. annual and 
perennial weeds (imkkimg thistle and dock) in cereals, flax, rice, vines, peas, potatoes, grasslands, 
forestry applications, and on rights-of-way. This herbicide is very compatible with many other 
compounds and may be used in formulation with many other products, including bentazone, 
bromoqnil, 2,4-D, dicamba, fenoxaprop, MCPB, mecoprop, thifensulfkon, and tribenuron. 

NOTE: As with some of the other phenoxy herbicides, MCPA is an acid, but is often formulated as a 
salt (e.g. dimethylamine salt) or an ester (e.g. isooctyl ester). Unless otherwiseindicated, this 
document will refer to the acid form. 

Formulation: This herbicide is very compatible with many.other compounds, and may be used in 
formulation with many other products, including bentazopk, bfomoxynil, 2,4-D, $cmba, fenoxaprop, 
MCPB, mecoprop, thifensulfuron, and tribenuron. .. . “’ ’ .” 

,.&f-j Toxitioloqical Effects: , _* 

: -. 
. 

_ 

. Acute toxicity: MCPA acid is slightly toxic via ingestion, with reported oral LDSiO values for 
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the technical product in rats ranging from 700 mg/kg to 1160 mg/kg [,C,S] and ranging in mice 
from 550 to 800 mg/kg [5,6J. It is slightly toxic via the dermal route as well, with reported 
dermal LD50 values ranging from greater than 1OOP mg/kg in rats to greater than 4000 mg/kg T’z 
in rabbits [5,63. Symptoms in humans fi0m.ver-y high acute exposure could include slurred 
speech, twitching, jerking and spasms, drooling, low blood pressure, and unconsciousness [ I]. 

l Chronic toxicity: Dietary levels of approximately 50 mgflcg/day and 125 mglkglday over 7 
months caused reduced feeding rates and retarded growth rates in rats [l]. White blood cell 
counts and ratios were not affected, but some reductions in red blood cell counts and 
hemoglobin did appear to be associated with exposure to MCPA at oral dose levels of 
approximately 20 mg/kg/day. In the same study, oral doses of approximately 5 mg/kg/day 
caused increased relative kidney weights, and oral doses of approximately 20 mg/kg/day 
caused increased relative liver weights [ 11. Another study in rats showed no effects on kidney 
or liver weights over an unspecified period at oral doses of 60 mg/kg/day, but oral doses of 
150 mg/kg/day did cause reversible increases in these weights over a course of 3 months [I]. 
Very high dermal doses of 500 mg/kg/day caused reduced body weight, and even higher 
detmal doses of 1000 and 2000 m-&g/day resulted in increased mortality and observable 
changes in liver, kidney, spleen, and thymus tissue [ 11. 

. Reproductive effects: A two-generation rat study at doses of up to 35 mg/kg/day affected 
reproductive function. Even smaller amounts-of the compound were toxic to the fetuses. Dogs 
receiving relatively small amounts of MCPA (8 and 16 mg/kg) for 13 weeks showed adverse 
sperm and testes changes [S]. It is unlikely that humans will experience the-s? effects under’ 
normal exposure conditions. _- 

. Teratogenic effects: Offspring of pregnant rats fed low to moderate doses of MCPA (20 to 
125 mg/kg) on days 6 to 15 of gestation, had no birth defects. However, when the ethyl ester K---Y 
form of MCPA was fed to pregnant rats (2 to 100 mg/kgJday on days 8 to 15 of gestation), 
cleft palate, heart defect, and kidney anomalies were observed in the offspring [7]. Mice fed 5 
to 100 mg/kg/day of MCPA on days 6 to 15 showed significantly reduced fetal weight and 
delayed bone development at the highest dose [24]. Teratogenic effects in humans are unlikely 
at expected exposure levels. 

. Mutagenic effects: MCPA is reportedly weakly mutagenic to bone marrow and ovarian cells 
of hamsters, but negative results were reported for other mutagenic tests [38]. It was negative 
in a bacterial test system (both with and without metabolic activation), negative in spot tests, 
and negative in host-mediated tests [l]. It produced no detectable increase ti chromosomal 
aberrations in house flies [43. Some irregularities occurred in gene transfer during cell division 
in brewers yeast, although at levels which caused massive cell death [ 11. It appears that the 
compound poses little or no mutagenic risk 

. Carcinogenic effects: All of the available evidence on MCPA indicates that the compound 
does not cause cancer [I]. Forestry and agricultural workers occupationally exposed to MCPA 
in Sweden did not show increased cancer incidence [39]. 
Organ toxicity: Target organs identified in animal studies include the liver, kidneys, spleen. 
and thymus. Farm worker exposure, has resulted in reversible anemia, muscular weakness, 
digestive problems; and slight liver damage [ 11. 

, 
. . 

. Fate in humans and animal MCPA is rapidly absorbed and eliminated from mammalian 
systems [l]. Rats eliminated nearly all of a single oral dose within 24 hours, mostly though K-Y, 
urine with little or no metabolism [1,6J In another rat study, three quarters of the dose was 
eliminated within 2 days. All was gone by the 8 days [ 1 J. Humans excreted about half of a 5 mg 
dose in the urine within a few days. No residues were found after day 5 [l]. Cattle and sheep 

l 
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fed low to moderate doses of MCPA in the diet for 2 weeks showed no. residues from levels 
less than about 18 mg/kg [ 1 J. The major metabolite of MCPA is Z-methyl4chiora~phenol in 
the free and conjugated form, which is formed in the liver [38]. 

- *-y... ‘..‘.A- _.. 2. :- ..c. -I.- . : ‘. I- _ -. ..- ._ 
Ebolosical Effects:. .’ --. _ S 

..I . . :. .1 ..- . 
. Effects on birds: MCPA is moderately toxic to wildfowk the LD50 of MCPA in bobwhite 

quail is 377 mgflcg [5,6J. 
. Effects on aquatic organisms: MCPA is only slightly toxic to freshwater fish, with reported 

LC50 values ranging from 117 [S] to 232 mg/L in rainbow trout [6]. MCPA is practically 
nontoxic to freshwater invertebrates, and estuarine and marine organisms. 

l Effects on other organisms: It is nontoxic to bees, with a reported oral LDSO of 104 ug/bee 
WI- 

Environmental Fate: 

l Breakdown in soil and groundwater: MCPA and its formulations are rapidly degraded by 
soil microorganisms and it has low persistence, with a reported field h&life of 14 days to 1 
month, depending on soil moisture and soil organic matter [21]. Decreased soil moi,sture and 
microbial activity, as well as increased soil organic matter, will prolong the field h&life for 
MCPA [ 121. With less than 10% organic matter in soil, the compound is deg?aded-in 1 day 
and, with greater than 10% levels in soil, it takes 3 to 9 days to degrade. The h&life is 5 to 6 
days in slightly acidic to slightly alkaline soils [12]. MCPA readily leaches in most soils, but its 
mobility decreases with increasing organic matter [ 121. MCPA and its formulations show little 
ziftinity for soil. 

. Breakdown in water: It is relatively stable to light breakdown [5], but can be rapidly browken 
down by microorganisms. In sterilized water, it takes about 5 weeks for half of the compound 
,to degrade due to the action of sunlight. In rice paddy water, however, MCPA is almost totally 
degraded by aquatic microorganisms in under 2 weeks [ 123. 

. Breakdown in vegetation: MCPA is readily absorbed and translocated in most plants [5]. It 
works by concentrating in the actively growing regions of a plant (meristematic tissue), where 
it interferes with protein synthesis, cell division, and ultimately the growth of non-resistant 
plants [7]. It is actively broken down in plants, the major metabolite being .-- 
2-methyl-4~chlorophenol[5]. 

Physical Properties: 

. 

. 

. 

Appearance: Pure MCPA occurs as colorless crystals [a. 
Chemical Name: (4-chloro-2-methylphenoxy)acetic acid [6] 
CAS Number: 94-74-6 
Molecular Weight: 200.62 
Water Solubiiity: 825 mg/L @ 25 C (acid) [5] 
SoIubiIity in Other Sohents: V.S. in ether, ethanol, toluene, xylene;‘s. in methanol [6] 
Melting Point: 118-119 C [63 
Vapor Pressure: 0.2 mPa @ 20 C [q 
Partition Coefficient: Not Available 
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Adsorption Coeffkient: MPCA acid, 100; MCPA salts, 20 (estimated): MCPA ester, 1000 
’ (estimated) [21] 

: ..;l .., .,. _ . f--Y. 

Exposure Guidelines: I 
_ - _.. 

l ADIz Not Available 
l MCL: Not Available 
l RfD: 0.0005 mgkg/day 1311 
l PEL: Not Available 
l HA: 0.01 mg/L (hfetime) [38] 
l TLV: Not Available 

Basic Manufacturer. 

Gilmore, Inc. 
5501 Murray Road 
Memphis, TN 3 8 119-3 703 

l Phone: 901-761-5870 
. Emergency: Not Available - -- 

References: 

References for the information in this PIP can be found in Reference List Number 7 

_- 

DISCLAIMER: The information in this profile does not in any way replace or supersede the 
information on the pesticide product labeling or other regulatory requirements. Please refer to the 
pesticide product labeling. 
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the USDA/Extension Service/National Agricultural Pesticide Impact Assessment Program. 

EXTOXNET primary iiles ma&&d and archived at Oregon State University 

Revised 9195. 

MECOPROP 

TRADE OR OTHER NAMES: Mecoprop is commonly called MCPP. Trade names include 
Kilprop, Mecopar,Triester-II, Mecomin-D, Triamine-II (with MCPA and 2.4-DP), Triplet (with 
2,4-D and dicamba), TriPower (with MCPA and dicamba), Trimec (with 2,4-D and dicamba), 
Trimec-Encore (with MCPA and dicamba), and U46 KV Fluid (41,43). .- .- 

-- REGULATORY STATUS: Mecoprop is a general use pesticide @UP). 

INTRODUCTION: Mecoprop is a selective, hormone-type phenoxy herbicide. It is appIied 
postemergence and is used on ornamentals and sports tug for forest site preparation, and on drainage 
ditch banks for selective control of surface cheeping broadleafweeds such as clovers, chickweed, 
lambsquarters, ivy, plantain and others. It is also used on wheat, barley, and oats (41,43). Mecoprop 
is absorbed by plant leaves and translocated to the roots. It af%cts enzyme activity and plant growth 
(6). It acts relatively slowly requiring three to four weeks for control (43). The U.S. EPA. has 
classified mecoprop as toxicity class IIf- slightly toxic. Products containing mecoprop bear the Signal 
Word “Caution” (41). It is available as a liquid concentrate, granules, and is sprayed on fertilizer 
pellets to produce weed and feed products (45). * 

._ 

:: . . 

TOXICOLOGI64L &FECTS ’ ’ 
__ ._- 

,. (_a . j, ,,. ‘. “ . 

. Acute Toxicity: Mecoprop has a low acute toxicity to test animals. The LDSO, the oral dose 
that kills half of the test animals, is 930 -1210 mg/kg for rats and 650 mg/kg for mice (41,43, 
44). The LD50 for rats exposed dermally is greater than 4000 mg/lcg (41,40). Mecoprop is 
irritating to skin and eyes. It causes redness and swelling and can cause cloudy vision (46). The 
concentration in air which kills half of the test animals, the LCSO (4 hours) for rats, is greater 
than12Smg/lair(6). ‘. 

_- 

Chronic Toxicity: No information is currently available. . 
Reproductive Effects: No information is currently available. 

F: ,. _ 

Teratogenic Effects: Mecoprop is a teratogen in rats at moderate to high doses. Oral doses of 
125 mgkglday of MCPP in pregnant rats from days 6 to 15 of gestation caused ‘increased 
intra-uterine deaths, decreased body lengths, and an increased incidence of delayed or absent 
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bone formation in offspring. Mecoprop is not teratogenic in rabbits (45). 
. Mutagenic Effects: Studies show that mecoprop may be mutagenic at very high doses. Tests 

- of mecoprop on four strains of salmonella and on s. colelicolor showed no mutagenic effects 
,,- 

(43). However, MCPP caused an increase in sister chromatid exchange after single oral doses of 
470 and 3,800 mg/kgin Chinese hamsters (45):: .’ ‘- ” 

l Carcinogenic Effects: A study of people employed in the manufacture of phenoxy herbicides 
including mecoprop showed an association between these herbicides and cancer of sofi tissues 
and non-Hodgkin’s lymphoma (47). However, other data do not support this conclusion (49). 
Thus, it is not clear if occupational exposures to phenoxy herbicides can cause cancer. 

l Organ Toxicity: Oral doses of 9 mg/kg/day to female rats and 27 mgkg/day to male rats 
cause kidney damage (45). 

. Fate in Humans and AnimaIs: Mecoprop is eliminated unchanged in the urine of 
mammals(6). _ 

ECOLOGICAL EFFECTS 

l Effects on Birds: Mecoprop is practically non-toxic to birds. The LC50 is greater than 5,620 
ppm for mallard ducks and 5,000 ppm for bobwhite quail (45). The LD50 (oral) is 740 mgkg 
for Japanese quail and 700 mgkg for bobwhite quail (6). 

l Effects on Aquatic Organisms: Mecoprop is vi&ally non-toxic to fish. Available data 
indicate a low potential of mecoprop to bioaccumulate in fish (45). The LC5C (96 hours) is 124 
ppm for rainbow trout and greater than 100 ppm for bluegill sutish (6,45). 

l Effects on Other Animals (Nontarget species): Mecoprop is not toxic to bees (41). ;,cI; 

ENVIRONMENTALFATE 
. ,,. _. 

l Breakdown of Chemical in Soil and Groundwater: The duration of mecoprop’s residual 
activity in soil is about two months. Adsorption of mecoprop increases with an increase in 
organic matter in the soil. Unaged MCPP and its salt forms are very mobile in a variety of soils 
(6). Because of this high mobility, it may potentially leach into groundwater (45). However, in 
general, phenoxy herbicides such as MCPP are not sufficiently persistent to reach groundwater 
(45). 

l “Breakdown of Chemical in Surface Water: No information is currently avkable. 
l Breakdown of Chemical in Vegetation: No information is currently available. 

PHYSICAL PROPERTIES AND GUIDELINES 

It exists as a mixture of two optically active isomers of which one, the R+ form, mecoprop-p is 
herbicidally active (6). It is stable to heat, hydrolysis, reduction, and oxidation. It is acidic. SoIutions 
of the salts of mecoprop are stable for several years under normal storage conditions. In cooler 
temperatures, the salt may crystallize out of solution but will re-dissolve on warming (41,45). 

~--I-‘. Physical Properties: Properties are of the acid forni unless o~therwise noted. 
. .- 

l Appearance:Mecoprop is an odorless, white to light brown crystalline solid. 
K-x 

l Chemical Name: 2-(4-chloro-2-methyl phenoxy) propionic acid 
l CAS Number: 7085-19-o (acid) 1929-86-8 (potassium salt) 1432-14-O (diethanolamine salt) 

28473-03-2 (isooctyi ester) 
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’ l Molecular Weight: 214.6 
t; 

. Water Soiubiiity: all forms are very soluble in water at 20 degrees C (6)Soluble in acetone, 
alcohol, benzene, diethyl ether, and ethyl acetate (6) - 

. Solubiiity in Other Solvents: Tn acetone, diethyl ether, ethanol > 1000 
; Meiting Point: 94-95 degrees C (6) 
. Vapor Pressure: 0.3 1 mPa (20 degrees C) - 
l Partition Coefficient: 1.26 at pH 7 (6) 
. Adsorption Coeffkient: Not Available 

Exposure Guidelines: Guidelines are for the acid form unless otherwise noted. 

l ADI: Not Available 
l MCL: Not Available 
. RfD: 1 x 10 to the minus 3 mg/kg/day (48) 
l PEL: Not Available 
l HA: Not Available 
l TLV: Not Available 

BASIC MANUFACTURER: 

PBYGordon 
P.O. Box 4090 
1217 W. 12th Street 
Kansas City, MO 64101 

. . ._- 

l Telephone: 8 16-42 l-4070 

REFERENCES 

. . . , 

References for the tiormation in this PIP can be found in Reference List Number 7 

DISCLAIMER: The information in this profile does not in any way replace or supersede the 
information on the pesticide product labeying or other regulatory requirements. Plebe rlefer to the 
pesticide product labeYing. 

I 

: ; 

_-.. 

.,, ..‘:. : : :.-- _, ~ 
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APPENDIX F 

VEGETATION OBSERVED AT OU 3 DURING 
THE OCTOBER 1997 HABITAT SURVEY 



Appendix F 
Vegetation observed at OU3 and OU4 during the October 1997 Habitat Survey 

Scientific Name Common Name 
OU 3 [a] OU 4 [a] 

SA 8 \ SA 9 Wooded Are Vegetative Type 

Acer rubrum Red maple d d 

Albizia julibrissin 
Ambrosia artemissifolia 
Andropogon virginicus 
Andropogon glomeratus 
Axonopus spp. 
Bacchafis hamilifolia 
Bidens frondosa 
Blechnum serrula turn 
Boehmeria cylindrica 
Buyfa nodiflora?? 
Callicafpa americana 
Campsis radicans 
Cafex spp. 
Cafica papaya 
Cenchrus sp. 
Chamaesyce hypercifolia 
Cjnnamomum camphora 
citrus sp. 
Cladium jamaicense 
Colocasia escoleuta 
Commelina diffusa 
Crotalaria sp. 
Cyperus haspan 
Cyperus pseudovegetus 
Desmodium spp. 
Digitaria spp. 
Dioscorea bulbifera 
Neocharis sp. 
Nodea canadensis 
Enterolobium cyclocarpum 
Eupa torium capillifolium 
Gordonia lasiana thus 
Habenaria fepens 

I Hygrophila lacustris 
Hydrocotyle sp. 
Hype&urn sp. 
llex myftifolia 
llex opaca 
flex vomitofia 
lpomoea sp. 
Juncus spp. 
Lantana cambra 

Mimosa: silk tree 
Ragweed 
Broom sedge 
Broom sedge 
Carpet grass 
Groundsel tree 
Beggar’s tick 
Swamp fern 
False nettle 
Grapeweed 
Beautyberry 
Trumpet vine 
Sedges 
Pwya 
Sandspur 
Spurge 
Camphor tree 
Citrus tree 
Saw grass 
Wild toro 
Asiatic dayflower 
Rattlebox 
Sedge 
Sedge 
Beggars lice 
Crabgrass 
Air yam 
Spike rush 
Elodea 
Ear tree 
Dog fennel 
Loblolly bay 
Water-spider orchid 
Lake hygrophila 
Water pennywort 
Hypericum 
Myrtle-leaf holly 
American holly 
Yaupon 
Morning Glory 
Rushes 
Lantana 

0 

C 

0 

0 

C 

0 

C 

0 

0 

0 

C C 

0 

d 
C 

C 

C 

0 

C 

C C 

0 

0 

r 

d d 
0 

r 
d 
d 

C 

C 

C 

0 

0 

0 

C 

0 

C 

C 

0 

0 

0 

d 
0 

0 

C 

0 

0 

0 

C 

C 

0 

0 

C 

0 

C 

C 

d 
C 

Page 1 

wetland canopy 
substratum 
ground 
emergent wetland 
upland 
ground 
substratum 
substratum 
wetland substratum 
substratum 
ground 
substratum 
substratum - vine 
emergent wetland 
substratum 
ground 
substratum 
-now 
=nopy 
emergent wetland 
wetland substratum 
ground 
substratum 
emergent wetland 
emergent wetland 
substratum 
ground 
substratum 
emergent wetland 
emergent wetland 
~nwy 
substratum 
wetland canopy 
emergent wetland 
emergent wetland 
ground (upland and wetland) 
emergent wetland 
substratum 
substratum 
substratum 
canopy-vine 
emergent wetland 
substratum 



Lonicera spp. 
Ludwigia leptocarpa 
Ludwigia peruviana 
Lyonia lucida 
Magnolia grandiflora 
Magnolia virginiana 
Melaleuca quinquenervia 
Melia azedarach 
Mikania scandens 
Morus alba 
Myrica cerifera 
Nuphar luteurn orbiculatum 
Nymphaea ordorata 
Nyssa sylvatica 
Oenothera laciniata 
Osmunda cinnomomea 
Osmunda regalis 
Panictim spp. 
Paspalum spp. 
Passit7ora incama ta 

Trumpet honeysuckle 

Parthenocissus quinquefolia Virginia creeper 

Ludwigia 
Primrose willow 
Fetterbush 
Magnolia 
Sweet bay 
Punk tree; boffle-brush 
Chinaberry 
Climbing hempweed 
White mulberry 
Bayberry; wax myrtle 
Yellow cow lily 
Fragrant white water lily 
Black gum; sourgum 
Evening primrose 
Cinnamon fern 
Royal fern 
Panic grass 
Paspalum grass 
Passion flower 

Red bay 
Swamp red bay 
Common reed 
Pokeweed 
Slash pine 
Longleaf pine 
Pond pine 
Painted leaf 
Pickerel weed 
Knot-weed 
Bracken fern 
Laurel oak 
Myrtle oak 
Willow oak 
Pale meadow beauty 
Winged sumac 
Dwarf palmetto 
Cabbage Palm 
Black willow 

Persea borbonia 
Persea pal&/is 
Phragmites australis 
Phytotacca americana 
Pinus elliotfii 
Pinus palust% 
Pinus serotina 
Poinsettia heterophylla 
Pontederia corda ta 
Polygonurn punctatum 
Pteridium aquilinum 
Quercus hemisphaerica 
Quercus myrtifolia 
Quercus phellos 
Rhexia mariana 
Rhus copallina 
Sabal minor 
Sabal palmetto 
Salix nigra 
Salvinia rotundifolia 
Sambucus simpsonii 
Sapium sebiferum 
Schinus terebinthifolius 
Scirpus sp. 
Senecio aureus 
Serenoa repens 
Smilax bona-nox 
Taxodium distichum 

d d 
d d 

d 
0 

0 

d d 

d 
d 

0 

0 

0 

0 

0 

C 

0 

water fern; water spangles 
Florida elder d 
Chinese tallow tree 0 

Brazilian Pepper d 
Sedge 
Hawkweed 0 

Saw palmetto 
Bullbriar; greenbriar 0 

Bald cypress r 

d 

d 

0 

0 

r 

r 
0 

0 

d 
d 
d 
0 

d 
d 
d 
C 

0 

0 

d 
0 

0 

d 

0 

0 

0 

C 

d 
0 

0 

C 

C 

C 

0 

C 

C 

C 

0 

C 

d 

substratum 
substratum 
substratum 
substratum 
-now 
canopy 
-wy 
substratum 
wetland substratum-vine 
substratum 
substratum 
floating wetland 
floating wetland 
=now 
substratum 
wetland substratum 
wetland substratum 
ground 
ground 
substratum 
canopy - vine 
wetland canopy 
wetland canopy 
emergent wetland 
ground 
=nwy 
=wv 
wetland canopy 
substratum 
emergent wetland 
emergent wetland 
wetland substratum 
=nwy 
canopy 
=wy 
substratum 
substratum 
substratum 
substratum 
wetland canopy 
floating wetland 
sub&turn 
substratum 
~nwy 
emergent wetland 
ground 
substratum 
substratum 
wetland canopy 

n 

X---X 
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/-ielypferis palustris Marsh fern 0 

fillandsia setacea Bromeliad 0 

Tillandsia usneoides Spanish moss C 

Tradescantia ohiensis Spidenvort 
Typha domingensis Cattail 
Verbena brasiliensis Verbena 
Vi& rotundifolia Muswdine Grape C 

Woodwardia aerola ta Netted chain fern 
Woodwardia virginica Virginia chain fern 0 

Xantbosma sagittifo~jum Elephant ear 0 

Xyris fimbria ta Yellow-eyed grass 
Yucca sp. Yucca filamentosa r 

0 

wetland substratum 
epiphyte 
epiphyte 
ground 
emergent wetland 
ground 
canopy - vine 
wetland substratum 
wetland substratum 
substratum 
ground 
substratum 

NOTES: 
[a] d = dominant; c = common; 0 = occasional; r = rare 
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SUPPORTING ECOLOGICAL RISK ASSESSMENT 
INFORMATION AND SPREADSHEETS 



Table G-1 
Summary of hoaccumulation Data 

Remedial lnvestiaation HeDot . 
NTC Orland;, OU 3 ’ 

Orlando, Florida 
: : ‘.‘. : ,, .: : ,, :. ‘: i, 

. . : ., :., ‘.,;,.: . . . 
&&.&j&j&j& : : ; ::, : : : ,: : ,.,( 17 :;)‘. : : : : . . 

.: : .. .:,., : ‘, j j ‘, 
In&t&~& [&I 1: 1 PI&it -‘Fruit [d] 

&&,'faj .::: ‘. ‘..“, 

$Yant,i Seeds ,[e] 

‘,I ..,;,, . . .., ,j 

Mammal [fl / Bird [g] 1 
SEMIVOLATILES 
P-Methylnaphthalene 
Acenaphthylene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo[b)fluoranthene 
Benzo(g,h,i)peryiene 
Benzo(k)fluoranthene 
Chrysene 
Di-n-butylphthalate 
Dibenz(a,h)anthracene 
Fluoranthene 
Indeno[l,2,3-cd)pyrene 
Phenanthrene 
Pyrene 
bis(2-Ethylhexyl)phthalate 

Pesticides/PCBs 
4,4’-DDD 
4,4’-DDE 
4.4’-DDT 
Aroclor-1260 
Y&in 

.ptachlor epoxide 
alpha-Chlordane 
gamma-Chlordane 

INORGANICS 
Aluminum 
Antimony 

Beryllium 
Cadmium 
Chromium 
Copper 
Lead 
Manganese 
Mercury 
Selenium 
Silver 
Vanadium 
Zinc 

HERBICIDES 
2,4,5-TP (Silvex) 
2,4,5-T 
2,4-D 
2,4-DB 
Dalapon 
Dichloroprop 
Dinoseb 
“-?CPA 

3PP 

p.86 fhl 
! 4.1 

\ “.; 

/ 6.’ 
6.6 
6.1 
5.7 
5.2 
6.5 

4.95 
4.9 
4.5 

,9.2 
5.1 

6 
5.7 
6.4 
7.1 
5.6 
6.4 
5.5 

~ 5.5 

/ 

NA 
NA 
NA 

/ NA 
/ NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

3.86 
3.26 
2.80 
3.60 
1.68 
3.03 
3.70 
2.52 

5. 
5. 

5.: 
5.’ 
5.’ 
5.’ 
5.’ 
5.’ 
5., 
5: 
5.’ 
5.’ 
5.’ 
5.’ 
5.. 

5.OE-02 3.9E-03 1.8E-02 2.4E-01 NA 
5.OE-02 3.9E-03 1.8E-02 2.4E-01 NA 
5.OE-02 3.9E-03 1.8E-02 2.4E-01 NA 
5.OE-02 3.9E-03 1.8E-02 2.4E-01 NA 
5.OE-02 3.9E-03 1.8E-02 2.4E-01 Nil ’ 
5.OE-02 3.9E-03 1.8E-02 2.4E-01 NA 
5.OE-02 3.9E-03 1.8E-02 2.4E-01 NA 
5.OE-02 3.9E-03 1.8E-02 2.4E-01 NA 
5.OE-02 ‘.6E-03 3.4E-02 3.OE-01 NA 
5.OE-02 3.9E-03 l.SE-02 2.4E-01 NA 
5.OE-02 3.9E-03 1.8E-02 2.4E-01 NA 
5.OE-02 3.9E-03 l.SE-02 2.4E-01 NA 
5.OE-02 3.9E-03 l .SE-02 2.4E-01 NA 
5.OE-02 3.9E-03 1.8E-02 2.4E-01 NA 
5.OE-02 7.6E-03 3.4E-02 3.OE-01 NA 

3.3E+OO [i] 1 .OE-02 Ijl 1 .OE-02 [j] 1.2E+OO tkl 2.9E+OO [II 
1.7E +00 Ii1 1 .OE-02 [jl 1 .OE-02 tj] 1.2E+OO [k] 2.9E+OO [I] 

57E-01 [il 1 .OE-02 [jl 1 .OE-02 [jl 1.2E+OO [k] 2.9E+OO [II 
5.8E+OO [ml 1.2E-01 In1 1.2E-01 [n] 3.8E+OO [o] 3.2E-01 fp] 

4.5E-03 [ql 7.2E-01 tql 7.2E-01 Iq] 1.8E-03 [r] 5.9E-01 11.1 
l.OE+DO Is1 5.9E-03 2.6E-02 3.5E-01 ttl 1 .4E + DO A:1 
1.6E +oo lu] 5.1 E-03 2.3G02 5.5E-01 Iv1 1.8E+OO [wl 
1.6E-t00 [s] 5.1 E-03 2.3E-02 5.5E-01 [VI 1.8E+OO [w] 

7.5E-02 lx] B.OE-04 [yl 8.OE-04 Iyl 7.5E-02 [z] NA 
5.OE-02 [xl 4.OE-02 [yl 4.OE-02 [yl 5.OE-02 [z] NA 
6.6E-03 taal 3.OE-01 tab1 3.OE-01 [abl 1 .OE-01 [z] NA 
E..OE-02 lx] 2.OE-03 Iyl 2.OE-03 [y] 5.OE-02 [acl NA 

1.4E+OO [ad1 3.3E + 01 [ael 3.3E+Ol [ae] 2.1E+OO [rl NA 
1.6E-01 [ml 1.5E-03 Iyl 1.5E-03 [yl 2.8E-01 Izl NA 
1.6E-01 [ml 7.8E-01 Iafl 7.8E-01 lafl 6.OE-01 [z] NA 
7.8E-02 lag1 O.OE +OO [ae] O.dE+OO [ae] 1.5E-D2[i) - NA .’ 
2.OE-02 [xl 5.OE-02 [yl 5.OE-02 [y] 2.OE-02 [zl NA 
6.8E-02 [ah] 1.8E-01 [yl l.SE-01 [y] 1 .OE-02 [ail NA 
7.6E-01 [xl 9.OE-03 [ail 9.OE-03 tail 7.5E-01 [z] NA 
1.5E-01 Ix] ‘8&E-02 [y] 8.OE-02 [y] 1.5E-01 I21 NA 
1.3E-01 [xl 1.1 E-03 [yl 1.1 E-03. [y] 1.3E-01 [z] NA 

l.SE+OO [akl 6.1 E-01 [afl 6.1E-01 [af] 2.1E+OO [rl NA 

1.5E-01 [xl l.lE-03 2.1E-01 
1.5E-01 [xl 4.3E-03 4.6E-01 
1.5E-01 [xl 1.2E-02 8.4E-01 
1.5E-01 [xl 1.9E-03 2.9E-01 
1.5E-01 [xl 1.6E-01 3.7E+OO 
1.5E-01 [xl 7.2E-03 6.2E-01 
1.5E-01 [xl 1.5E-03 2.5E-01 
1.5E-01 1x1 2.3E-02 1.2E+OO 
1.5E-01 [xl .8.9E-03 7.OE-01 

1 .5E-01 la11 NA 
.5E-01 [ali” NA 

1 .5E-01 Ial] NA 
1 .5E-01 tall NA 

.5E-01 [al] NA 
1.5E-01 Iall 
1.5E-01 [al] 
1.5E-01 [all 
1.5E-01 [al] 

NA 
NA 
NA 

NA - 

NOTES: 
[al Units for bioaccumulation factors [BAFs) are mglkg fresh wt tissue over mglkg dry wt soil for invertebrates and plants, and 

mglkg fresh wt tissue over mglkg fresh wt. food for small mammals and small birds. 

i 
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[b] Log Kow values are from the Superfund Chemical Data Matrix (USEPA, 1993a). unless otherwise noted. Log Kow values for classes of 
semivolatile compounds were averaged to provide an average BAF value. Compounds were grouped accordingly: PAHs (5.7) and 

phthalates (5.2). 
[c) Average of earthworm BAFs for SVOCs (Beyer, 1990) converted from dry weight to wet weight assuming earthworm is 80% water, 

unless otherwise noted. 

f- 

[d] Plant BAF calclulated using the following equation presented by Travis and Arms (1988) unless otherwise noted: 
log (Plant Uptake Factor) = 1.588-0.578 (log Kow). Converted from dry weight to wet weight plant concentration assuming 80% water 
content of fruit and leafy vegetables. 

[e] Plant BAF calclulated using the following equation presented by Travis and Arms (1988) unless otherwise noted: 
log (Plant Uptake Factor) = 1.588-0.578 (log Kow). Converted from dry weight to wet weight plant concentration assuming 10% water 
content of seeds. 

[f] Calculated using the following equation in Travis and Arms (1988) for semivolatile organic analytes with log KOWS > 5: 
log BTF (biotransfer factor) = log K 0w - 7.6; result multiplied by average ingestion rates for non-lactating and lactating test animals 
to convert from BTFs to BAFs, and divided by a factor of 0.2 to convert from dry feed to fresh feed. When no literature values were 

available, BAFs were calculated for pesticides and PCBs. regardless of the log Kow due to the tendancy of these lipophylic 
compounds to bioaccumulate. 

[g] Bioaccumulation data are generally lacking for birds. As a result, the estimated avian body doses may underestimate actual exposures 
(see uncertainty section). 

[h] ATSDR, 1993 (Toxicological Profile for Naphthalene.) 
[i] Geometric means of 4,4’-DDT [Davis (1968). Davis & Harrison (1966). Wheatley & Hardman (1968). Bailey et al. (1970), Cramp & Olney 

(1967), and Beyer & Gish (1980)], 4,4’-DDE [Davis (1968), Davis & Harrison (1966), Cramp & Olney (1967). Collett & Harrison (19681, 
Hunt & Sacho (1969), Bailey et al. (1970). Dimond et al. (1970), Gish (1970), and Beyer & Gish (198O)l reported for earthworms. 
Dry soil concentrations calculated assuming 10% moisture content in sandy-loam soils (Donahue et al., 1977). 

[j] Geometric mean of 4,4’-DDT, 4,4’-DDD, and 4,4,-DDE BAFs (fresh wt/dry wt) reported for roots (carrot, potato, sugar beet), grains 
(corn oats), and legumes (alfalfa) derived from USEPA (1985a). In cases where the tissue results were reported as dry weight, data were 
converted from dry weight to wet-weight per values provided by Suter (1993). 

[k] BAF for shrews and voles calculated using measured concentrations of DDT in stomach content and in whole body (Forsyth & Petrle, 1984). 
[I] Whole-body pheasant BAF for 4,4’-DDT presented in USEPA (1985); derived from Kenaga (1973). 
[ml BCF for earthworms from Diercxsens et al. (1985). 
In] Arithmetic mean BAF for corn, leaves, carrots, beets, sugarbeets, radishes, and soybeans (tops, roots, and whole plants) from USEPA 

(1985) and Webber et al., (1983). 
[o] BAF calculated from discussion in Eisler (1986) stating that Aroclor-1254 residues in subcutaneous fat of adult minks were up to 38 times 

dietary levels. Converted to whole body concentrations assuming 10% lipid content. 
[p] BAF calculated from data presented in Eisler (1986). Kestrels fed 33 mg PCBRg diet for 62-69 days accumulated 107 mg PCBlkg lipid 

weight in muscle. Assuming muscle is 10% lipid content, the muscle concentration is approximately 10.7 mg/kg. 
(ql Gish (1970). 
[r] Values from Garten & Trabalka (1983). The endrin value for dogs was used for mammals and the value for poultry was used for birds. 
[s] Geometric mean of reported BAFs for earthworms (Gish, 1970) converted from dry weight to wet weight assuming 80% water composition 

of earthworms. 

Y--- 

It] BAFs from Garten & Trabalka (1983) were converted from (mg/kg of fat)/(mglkg of diet) to (mg/kg fresh wt.)/(mg/kg diet) by multiplying 
the value by an assumed fat content of 10%. Cow and poultry values were used for heptachlor epoxide. 

[u] Value for gamma-Chlordane used as a surrogate. 
Iv] BAF calculated from data presented in Eisler (1990). Rats fed 20 mglkg diet technical chlordane (equivalent to 3.6 mglkg diet cis- and 

trans-chlordane) for 350 days accumulated 20 mg/kg in lipids. Assuming 10% lipid content, the whole body concentration is approximately 
2 mglkg. 

[WI BAF calculated from data presented in Eisler (1990). Red-winged blackbirds fed 10 mg/kg diet technical chlordane (equivalent to 1.8 
mglkg diet cis- and trans-chlordane) for 84 days accumulated 1.8 mg/kg wet weight whole body residue. 

Ix] Prey-specific value not available: value shown is small mammal BAF for this chemical. 
(y] Value from Baes et a/. (1984) for leafy portions of plants multiplied by 0.2 to represent 80% water composition of plants. 
(r] Value derived from biotransfer factors (BTFs), presented in Baes et a/. (1984) for uptake into cattle. BTF converted to BAF by 

multiplying by food ingestion rate of 50 kg/day wet weight. 
(aal Average of values for industrial soils from Beyer and Cromartie (1987) multiplied by 0.2 to represent 80% water composition in earthworms. 
Iabl Average of BAF values reported from Wang et al. (1984), Sheppard et al. (1985), and Merry et al. (1986). 
[ac] Mean of values reported for Sorex araneus in MacFadyen (1980). 
[ad1 Mean of values reported for soil invertebrates in MacFadyen (1980) converted from dry weight to wet weight. 
[ae] Mammal value for copper and plant value for cadmium from Levine et al. (1989). Lead does not accumulate in plant tissue; therefore, a 

BAF of zero was assigned. 
lafl Median of values reported from Levine et a/. (1989). 
Iagl Geometric mean of BAF values (fresh dry wts.) for worms and woodlice (USEPA, 1985b). Fresh weight tissue concentrations calculated 

assuming 80% body water content. 
Iahl Uptake value (fresh wt./dry wt.) for earthworms from USEPA (1985b) sludge document. Fresh weight tissue’concentrations calculated 

assuming 80% body water content. 
Iail USEPA, 1985b. 
lajl Based on reported ratio of selenium in plant tissue and iron fly ash amended soil (Stoewsand et al., 1978). 
[akl BCF for earthworms from Diercxsens et al. (1985). 
tall BAFs for analytes with log Kows < 5 are assumed to be 0.15 because they are unlikely to bioaccumulate in animal tissue (Maughan, 1993). 

NA = Not Available -1 : 
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TableG- 

Ingestion Toxicity Inform&ion for Wildlife 

Rem&d InvntigHien Rcporl 
NW Orlmdo. OU 3 

,. Cbemicd 

sl CMlVOLhTlLE ORGANIC COMPOUNDS 
Phyriologicd chmgn 
Cucinogmicily 
Sterility in offspring 
Rcpnxhlctive 
Dearned fmility of FI pwjmy; decrercad FZ linn sin 
Mondity 

USEPA. IPUI 
Eider. 19071 
USBPA. 19a4b 
USEPA. I984b 

(- k$hcKads md Angevins. 1901 
ATSDq lW3b . 
Eider. 19171 

Eider, 19171 
Eider. 19117~ 

II~.SJATSD~~. 1989a 

RTECS. I993 
RTECS. 1993 

m]RTECS. I993 
RTECS. I993 
RTECS. 1993 
RTECS. 1993 
RTECS. 1993 
RTECS. 1991 
RTECS. 1993 
RTECS. 1993 
RlECS. I993 
RTECS. 1993 
RTECS. 1993 
RTECS. 1993 
RTECS. 1991 
RTECS. I993 
RTECS. I WI 
RTECS: IW3 
RTECS. 1993 
RTECS. 1991 
RTECS. I994 

I23 Ilus, l99a 
Eider, 19871 
~0s~. 19as 
RTECS. I994 
Dus. I993 
RT&S. I993 

nd NIOSH, 1913 
RTECS. I993 

md MOSH, 1915 
75 IRIS. 1990 

Ord (chronic) 40 davr 
NS . 

pregnm-=Y 
1.5 nwnmr 
Multi-gmaaiond 
6 monlhs 
NS 

NS 
NS 
48 days 
I ye= 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
Nil 
tm 
Ml 
NR 
NR 
NR 
NR 
NR 
NR 

Ord (chmnic) 
Ord (chronic) 
Ord (chronic) 
Ord 
ord (SUMmniC) 
Ord (chronic) 

120 [b) 1121 
10 lb1 

40 mzo(b)fluormtbme nd 
Bmm(k)tluormlhmc 

mm(ph.i)pnylmc 
hfysme 
i-n-butylphthdac 

s(Z-Ethylhexyl)phtbdate 

ESTICIDES/?‘CRr 
.X-DDE 

.C-DDT (sumque for 
4.4.DDD) 

Ord (chronic) 
Ord Ichmnic) 

Cwzinogmicity 
Cwcino~micin 

99 
99 

.  

Ord (subchronic) 
Ord (chronic) 
Ord LDs 
Ord 
Ord 
Ofd 
Onl 
Ord 
Ord 
Ord LDH~ 
old 
Ord 
Old 
Ord 
ofd 
Ofd LDw 
OrdLDs 
Od 
Od 
ord 
Ord LDIO 
Ord (&chronic) 
Ord LDP 
Od (sutdwonic) 
Ord (chronic) 
Chd LDw 
Ord LDa 
Ord (s&cbmnie) 
Ord LD+ 

Reprod&e ;ffcce 
Mondity 
Mondity 
Rmmduaive effwts 

R&ductive eflktr 
Rqnoduclive eKe#s 
Reproductive eiTec& 
Reproductive elTects 
Mar&lily 
Reproductive effects 
Rcpmduelive cITeus 
Reproductive effects 
Rqmdudve ekts 
Reproductive effects 
Matidily 
Mondity 
Rmmducliveeffcc& 

NR 
6 months 
NR 

R&ductivc e&a 
Rrpmductive efTaU 
Mortdity 
Rend &et% 
Mortdity 
Ncpbmpuby; clinicd md p&&gicd c&b 
Cuchgmiciy 
Mondity 
Mortdity 
Increased liver weight 

-Mondity 

Ord LDsa MC Morulily 

Drd (dwonic) I3 weeks Rmd et&b 

I25 

600 r3 
30.600 

30.000 

34.Oml 
26.000 

aw 

2.m 

1.630 
700 

2.700 

a00 

a00 
700 

>r.fm 

a7 
.__ 
IW 

7.140 
35 

6.‘J’X’ 
17.200 
lO.ooO 
9.766 

7a.aap 
4.200 

50 

i.m 
2.040 

Mow? 
MOM.2 
MOM.2 
MOUSG 
Mouse 
R&bil 
Cuinu pig 
Gnu pig 
Mammd 
MMlflld 
Mow 

20.000 
20.000 

m9,ow 

1 
125 

L 
230 
-;2 

I20 

C 

RTECS. I W3 
RTECS. IW3 
RTECS. 1993 
USEPA. 1993 
USEPA. I993 

Cj.@$JSEPh. I993 
RTECS. I993 
USBPA ::‘.:i 
RTECS: I WI 
RTECS. IWl 
RTECS. I993 
RTECS. 1993 
RTECS. I w3 
RTECS. I993 

Ord LDIO 
Ord LDa 
Ord LDs 
old 
Ord 
Drd 
(3rd LDa 
0111 LDP 
OId 
oral 
chd 

NR 
NR 
NR 
NR 

2Y-= 
NR 
NR 

NR 
NR 
NR 
NR 
NR 
NR 

Mortdify 
Monrlity 
Morality 
E&d1 &inning 
R~mdudve; embryo mwdiiy. cncked.qq 
Eggsbdl (binning 
Mortdity 
Morldily 
ReproduC4iVe 
R~roduCt& 
RepdNAiVC 
RtpdUCdVE 
RepobctiVO 
Rcpmduclive 

Hllmun 
Mdlvd 
Mdlud 
KfStfd 
Rll 
lid 
RU 
Rat 
Rti 
Ru 
Rr( 
Ru 

II2 
IO0 
430 

I.890 
250 

SO 

Old 
Dd 
Drd 



Ingestion Toxicity Information for Wildlife 

USEPA, 1993c 
RTECS. 1993 

__-.- 
L&d RTV 
n@gBW-day 

RN I!1 

R*t 
Rat 
MWSC 
MO”SC 
Mouse 
Mouse 
Mouse 
Mouse 
Rabbit 
R&bit 
Guinea pig 

Ord 
Ord LDn 
Ord LDu, 
Ord 
Ord 
Ord 
Ord 
Ord LDr 
Ord 
Ord LDs 
Ord LDs 
Ord LDm 
Ord LDwl 
Ord 
Drd LDs 
Ord (subchronic) 
Ord LDa 
Ord (chronic) 
Ord LD* 
Ord (s&chronic) 
Ord 
Ord 
Ord 
Ord LDs 
Ord LDzn 
Ord LDr 
Ord LDe 
Ord (chronic) 
ord (chronic) 
Ord (cbmnic) 
Ord LDs 
Dal LDr 
Ord LDwr 
Ord 
0rd (chnic) 
Ord Isubcbmnic~ 

NR 
NR 
NR 
M 
NR 
NR 
NR 
NR 
NR 

NR 
NR 
IO weeks 

2Y- 

% days 
NR 
NR 

2YM 

I35 
too 

250 

I50 
>5,wo 

IS0 
60 

100 

4.m 

2.240 

595 
841 

1.334 
I.200 

1.315 
500 

1.100 

80 
Ill 
65 

I 
I.8 

40 
283 
430 
33s 
3w 
IW 
200 

USEPA. l985r 
RTECS. 1993 
RTECS. 1993 
RTECS. 1993 
RTECS. 1993 
RTECS. 1993 
RTECS. 1993 
RTECS. 1993 
RTECS. 1993 
RTECS. 1993 
USEPA. 198% 
RTECS. 1993 
RTECS. 1993 
USEPA, 198% 
USFWS. 1984 
,,,ngcore and Stenddl. 1977 
USPWS. 1984 
,mtgcm md Staddl. I977 
USEPA, 1993b 
USEPA. 1993b 
USEPA. 1993b 
USFWS. 1984 
USFWS. 1984 
USFWS. 1984 
usFws. I984 
USEPA. 198% 
wiemya. et d.. 1986 

~~]Lm~core ad Stenddl. 1977 
RTECS. 1993 
Eider. 1986 
Bidn. 1986 
RTECS. 1993 
USEPA. 1985~ 

f--061JATSDR 1987 
RTECS. 1993 
Eider. i986 
Eidc% 1986 
Eider. 1986 
Nmdl. A.J. ad.. 1987 
Eida, 1986 
Eider. 1986 
Allen. J.R. et d.. 1979 
ATSDR. I990 
USEPA. I9851 
su N.I., 1984 

504 
81 

I24 
I48 

I50 

m3 
Dw 
Monkey 
Chicken 
Rock dove 
Black duck 
Mdlard 
Mdlud 
Mdlud 
Mdlud 
Mdlud 
Cdifomi~qudl 
Jrp~ac qudl 
Pbesmt 
Smdhill crane 

3.540 

91.4 (cl 

0.14 [cl 

2.8 
I.16 
2.91 
I.45 

lII3Bl 

0.568 
0.161 
0.14 [cl 

Ord . 
Ord LDr 
Ord LDvl 
Ord LDIO 
od (s&cbmic) 
ordwa 
Ord LDa 
Od LDvl 
01d kbmnic) 
Oml (dwmic) 
Single wd dose 
Single ord dose 
Ord (chronic) 
Ord (chmnic) 
Qd (chronic) 
Od (chmic) 
Single ord dMe 
Ord LDvl 
Ord LDIO 

‘Iwk-lyr 

JYW 
2 yeln 
NR 
rat 
NR 
NR 
2 p?rmuicmr 
9 weeks 
Nit 
NR 
NR 
NR 
4 malmr 

8h3 
I &ys 
NR 
IO weeks 
19mondlr 
M 
NR 
60 weaks 
2YM 
I Scnerdon 

2YW 
mt 

.NR 

Bun owl 
RU 
RU 
Rat 
RU 
Rat 
Rat 
MOUSC 
Mink 
Mink 
Mink 
Mink 
Bobwhite 
Mdlud 

w 
MOUSG 

Do8 
ltd 
Bird 

D08 
Ru 
Rat 
CU 
Ru 

LTm 
260 

I .674 
7.6 
6.4 
74 

rlvclor-1260 

Ss.x, N.I.. 1984 
IRIS. 1993 
IRIS: 1993 

[I- z5S)InlS. I993 _--. 
USEPA. 1987 
Sa N.I.. 1984 
itics. 1993 
Allen et d.. 1979 
Allen cl d.. 1979 
Allena d., I979 
Allen et d.. 1979 
Allen et d.. 1979 

I_ 0.0075 

L--d 

0.53 I-- 
0.1 

(J 
0.013 

0.2s 
0.35 
0.15 

lIYzlzl 

Ord LDvl 
ord LDs 
Ord LDa 
Ord Wa 



Table G-2 

Ingestion Toxicity Information for Wildlife 

Remrdid Investi;ation Repoti 
NTC Orlando, OU 3 

Duration I- --.- ..- 
L --.--._ - 

Mortdity 
Ord(subchronic) Multi-gmn&md Decrerred fertility I6 

Mortdity 
Mmdity 
Mondity 
Mondity 
Hepwcelluu hypcmophy and necrosis 
Rcgiond liver hypatmphy (frmdcs) 
Histologic changes 
Egg hat&ability end growth 

3s 
29 
62 
24 

_____.- 
Altar et d ,I979 

aIla]~Tsbk I992 
Hill et d., 1975 

0.47 
0.273 
0.37s 

Hill et d.. 1975 
Hill ti d., 1975 
USPWS. 1984 
ATSOR 1992 

0.055 ATSDR 1992 
USEPA. l988r 

0.031 [cl [~]Eisler. 1990 

I.- ..____ --_~ 
coal 
RU 
J+wse quail 
Bobwhite 
Mdlard 
PkasMl 
Mowc 
MOIJS 

w! 
Young chicken 

425 
Ill0 

03s 
41.8 
061 
0.58 

0.22 
0.85 
IS5 
220 

21.5 
23 

448 
,700 

IO 

152 

loo 
790 

1.140 
520 

1.100 

2.5 
I.120 
6,3W 

300 
4.8&3 

662 
2.118 

Ord LDw 
0111 LDa 
Ord LDu, 
Ord LDa 
Od (chronic) 
Ord fchrcmic) 
Ord (cbronicj 
Chronic 

5 days 
J days 
5 days 

2 years 
IO nwnlhs 
2 yews 
4 week 

IORGANIC ANALYTES 
luminum mow. 198s 

I-~~Bemuti. V.. et al.. 1989 
Sax. N.I.. I984 
ATSDR. ,991~ 
IRIS. 1993 
ATSOR 1991 
RTJXS. 1993 

~o.oIB]RTECS. 1993 
RTECS. 1993 
RTECS; 1993 
Eisler. 1988 a 
Eislq 1988 I 

I I-------?-~Henneyn. 1977 
USEPA. I985d 
USEPA; I98Jd 

rxqATSD4 l99lb 
RTECS, 1993 
RTECS. IW3 

=qRTECS. 1993 
RTECS. 1993 
Eider. 1985 
RTECS. 1993 
RTECS, 1993 
RTECS. I993 
RTECS. 1993 

Ord (chrooic) 
Ord (rubdwmic) 
Ord LDIO 
Ord 
Ord (chronic) 
Od kthchronic~ 
Ord. 
Ord 
Ord LOw 
Ord LOa 
Ord LDw 
Ord LOW, 
Ord 
Ord LDs 
Ord (chronic) 
Ckd (chronic) 
Ord 
Drd 
Ord 
Ord 
Ord LOU 
Ord LDe 
Ord LOvr 
Ord 
Ord 
Ord LDw 
Ord (sobdmmic) 
Ord Ww, 
Ord (s&chronic) 
Ord (subdrooic) 
Ord LDa 

2-3 @mfions 
IS days 
tat 
NR 
NR 
24 weeks 
NR 
NR 
NR 
NR 
NR 
I I days 
56 days 
NR 
NR 
3.2 yesn 
NR 
NR 
NR 
NR 

Nit 
mt 
rat 
NR 
NR 
.W days 
5 dsys 
90 days 
s motlms 

Redwed body weight gain of newborns 
Reduced gmwtb 
Mortdity 3700 
Mondity 16.714 
Longevity; blood glueore: cholesterol 
Dwewd RBC. welling of hepatic mrdr. 
Reproductive effecu 
Reprodwxive etTecees 
Morality 763 
Mortdity I45 
Mortdity 323 
Mondiry 18.1 
Egs production 
Mortdity IO 
lncrasc in lung sacronlas 
Respimtmy. cudiopulmonlry. hematologicd. md hepatic eliecta 
Repmducdvc effects 
Reptoductivc effects 
Reprodwive cffecb 
Reprcductive etTccts 
Mwtdity 2so 

Mwtdity 225 
Mortdiry 890 
Rqoduc6ve efieca 
Rcpmductive effec!s 
Mortdity IS0 
Egg pmduc6m suppressed 
Morfdity 126 
Nistopr&&gic md rqodoctive etY& 
Reproduclive effcca 
Momlity 2w 
Rqodwtive effects 

Morulity 940 
Darased liner sizs witb teralogmic cffSa 
Reprcdoctivc etTecn 
Reproductive eNecu 
Re~mdwtive c&Is 
Raw&ctiveetfaa 

MOW 
Rat 
RI1 
Rat 
Rat 
Rat 
Rat 
RI1 
USI 
MOW2 
Mdlud 
Cowbird 
Young chicken 
KU 
KU 
Ru 
RU 
Rat 
RI 
Rat 
Ku 
Ral 
MOUW 
MC&Se 
Mouse 
Guinea pig 
Mdlard 
Jqawse quail 
Rat 
Black Duck 
Rat 
Ra 

RN 
Mouse 
Ku 
Ku 
RN 
Itat 
Cdl 
Ru 
Mouse 
MOUS.2 
MCUSC 
MUI= 
tkmxstic mimd 
Md 
K&ld 

740 t-3 ..2 343 

rsmic 

r-34 

r-721 

L nyllium 

dmium 

bromium 

‘W 

cad 

Eislcr, 1985 
(-i]Eisla. 1985 

Hill nd Cunardne. 1986 
1400 lvnkovic and Prewsmm, 1975 
200 O”tid8e md Schcuhammer. 1993 

ATSDR. ,991~ 
NIOSH. I985 Single ard &se 

Ord Wa 
Ord (cJmmic) 
onl 
Old 
old 
Ord 
Dtd LOU, 
Clrd (subdwmic) 
 ̂ . 

El 
Od 
ord 
Ord 
Ord 
Diet 

NR 
lO&VS 
NR 
NR 
tilt 
NJ7 
Nft 
l2-l4dlys 
i.7: 

Mortdity 
Deuexu?d fctd body WeigJll 
Rqz!&ve eff%!s 

NR Rqwo&tivc effecu 
NR Rawodoc6vc effects 
Nit R&+&o eIT” 
NR Rcprcdoctivc et%.% 
NR Repmduc6vc elfecb 
NR Deer& egg laying fertility; decreased qg 

nd itTECS. 1993 
Su. 1984 

[~i+cyk. 1980 
RTECS, 1993 
RTECS. 1993 
RlECS; I993 
RIECS, I993 
Eisler. l988b 
McCldn md Becker. 1972 
RTECS. 1993 
RTECS. 1993 
RTECS. 1993 
R7ECS. 1993 
RTECS. 1993 
RTECS. 1993 

461 [c] [-_w!$!.lEisln. 1988b 

220 

, 



190 

SC1 
ouL9 

S’ll 

9’LI 
WI 
CZE 
ai2 
P’Lt 

II 
6.92 
5‘1 I 
061 
OZ 
o’zz 
9Zl 

I 
Z 
6’11 

91 

zz 

OOP 

zzz 
OID 

5LC 

WC 

Z5L’PZ 

‘45861 “W3 
WE61 ‘=‘I’!3 
‘IS861 ““IS!3 
95861 wa 

9961 %aSSv 

9E.O 
90 
TWO 
z.0 
5L.I 
Pfl 

mz--1 

E!4zIl 

WJI ‘S33.u 
6L6l ‘!F% 
‘Us61 “+!3 
W6l “T!3 
‘Us61 ‘*I’!3 
¶LU6l “w!3 

5.461 “l’PII!H 
Wl6l ‘wa 
WI61 ‘W’!3 
‘UP61 ‘=I’!3 -. 

~61 ‘Vd3Snrk 
WA61 “W!3 
9LP61 ‘MIS!3 
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Table G-2 

Ingestion Toxicity Information for Wildlife 

Remdid Invcsli;ation Report 
NW Odmdo, 0113 

O.i,ndo, Rotida 

Weight gain 
tlypoaivity 
Mondily 
Mortdity 

amdium 

inc 

IERBICIDES 
4.5.TP 

43-T 

.4-D 

ATSDR. ,990~ 
LIz]ATSDR. l99Oc 

Hill. E.F.. et d.. 1916 
ATSDR, l99Od 

t 

Suric. D.. et d.. 1916 
8.4 Domingo. J.L.. etd.. 1906 --- 
I.1 Berg. L.R.. et d., I%3 

c 
- RTECS. 1991 

2O]ShlickaadCox. I%8 
Stnuhe et d.. 1980 
Llobet. et d., ,981 

Ord (chronic) 
Ofd (chronic) 
Ord LDn 
oavagc IJXO 
Ord (&chronic) 
Ord (s&chronic) 
Ord (s&chronic) 
Oral LDa 
Oral 
Ord 
Ord (s&chronic) 

Ord 
Ord LDlo 
Ord LDr 
old 
Ord 
old 
Oral 
OIJ 
Ord 
Oid 
OId 
Ord 
Ord 
Old 
Ord LDa 
Ord LDIO 
Ord LDs 
Ord LDs 
Ord LDs 
Ord LD!u 
Ord LDr 
Ord LDr 
Od LDJO 
Ord LDa 
Ord LDI 
old 
Ord 
Ord 
Ord LDvl 
Bd 
Ord 
old LIM 
Ord 
Ord 
ord 
Ord 
ord 
Od 
Ord 
Old 
ord 
Ord 
Ord 
Ord 
Ord 
ant 

17week 
I25 days 

scl.yt 
one lime 
2mon*r 
15 days 
6 weeks 

aestrtion 
3.13 days 
NR 

day 12.15 gnt. 
NR 
NR 
6 IO day gest. 
NR 
6.l5+g&. 
6.15 day gert 
614daygest 
IO days 
6. IS day gest. 
Cl5daygesl 
ClO&ygat 
7-l I day gat 
7-l I day gal 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
Nn 
IO days 
30 days 
3.12 weeks 
NR 
NR 
NR 
NR 
461 dJys 
6-1s days 
6-15 days 
ll3dw 
NR 
IO dw 
12dr)n 
2i &ys 
Joodays 
7.14daygat. 
(r14drygti. 
7-14 day got. 
6-I 5 day gert. 
II-I4daygest 

lg.1 
V 

2’ 

‘II 
2. 

2. 

2 

I5 Hypc!imsim 
Development ewea 
Decrure in egglying 
Mondity 
Fad raorptions in 4 to 2P/. ofpopulation 
Mondiry nd gutrointestind e&u 
Kidney toxicby 

114 
II 

IZ 
200 

390 
160 

2.510 

ä -izJs1x. 19g4 
su. ,984 
Hudson et d.. 1984 
su. 19g4 
SW. 19x4 
sax, 19114 
su. 19g4 
su, 19g4 
sax, 1984 
su. ,914 
su, 1984 su. I984 .- 
su, 19114 su, 19114 

r--2o)su. r--2o)su. 1914 1914 
su. 19g4 su. 19g4 
su. 1914 su. 1914 
sax. 1984 sax. 1984 
su; 19114 
su. 1914 
sax. 1904 
sax. 19114 
su. ,984 
Hudsmdd.19g4 
I .Mson et d.. l9g4 
USDA. ,904 
USDA; 19g4 

r-iqUSDA,. 1994 
USDA, 1984 

[pmKjusO~. 1984 
USDA. 1964 
USDA; 1984 
USDA, 1984 
USDA. 19114 

100 USDA. 1984 
USDA. 1914 
USDA. l9g4 
USDA. 19g4 
USDA. 19g4 
USDA, I%4 
USDA. 19114 
USDA. 19114 
USDA. 1964 
su. 1914 
su. 19g4 
su. 1914 
su, 1914 
su. ,904 

RcpmduCtiVC 
Uodity 
Mortdity 
RepdWtlVe 
NR 
RcpmduCtiVe 
RepodvaiVC 
Tnuogmic 
NR 
Repmductive 
R&C& 
Tnrtogmic 
RcprOdUCtiVe 
Repmducbve 
Morldity 
Morrdity 
Mortdity 
Moridity 
Mortdity 
Mondiiy 
Morrdity 
Mondity 
Mortdity 

,617 

lnE3 

650 
zoo0 

SW 
714 
215 
a00 
13s 

6150 
450 
600 
SW 
200 
500 

425 
a.20 
3w 
319 
100 
3111 
310 

LX 

2009 
500 
472 

2025 
IM) 

1000 
93 

100 
250 

50 
310 

IS0 
I42 

50 
I5 

400 
loo 
93 

300 
400 
900 
200 

loo0 
707 



Chemicd -~ 

_ .._... _ -- -.._ 

,4-DB 

1Japon 

ihlampp 

inoseb 

ICPA 

KPP 

i int Speck 

.I_- -. .- 
Ral 
Mouse 

DOE 
Rlbbil 
Guinea pig 
HUll&X 
Chicken 
Jspanac quail 
Rock dove 
Ral 
RBl 
RU 
Rat 
RN 
R&bit 
it U 
Jrpnere qudl 
Pheulnt 
Mdlud 
Chicken 
Chickat 
RU 
Rti 
Mouse 
Rat 
Mdlud 
Phwmt 
Ru 
Mouu 
ttal 
lw 
UOUU 

Ord LDs NR 
Ord LDa NR 
old L01o NR 
OIJ LDw, NR 
Ord LDv UR 
Ord LOS UR 
Ord LDr NR 
Ord LDa lilt 
Ord LDw NR 
Ord LDa NR 
ord 97 dry3 
Ord 97 days 
Ord 97 days 
Ord LDa tat 
Ord LDa 97 days 
Chd 6-15 day ge8 
Otd 5 days 
Ord 5 days 
ofd 5drys 
Drd LDa Nil 
Ord IO days 
Ord 3 gmerationr 
Ord LD* NR 
Ord LD% NR 
Ord LDwr NR 
Ord LDa NR 
Ord LDa NR 
Ord LDs NR 
Ord LDra WI 
Od LDw M 
Ord LDu NR 
otd LDe tat 

I Duration 

Table C-2 
Ingestion Toxicity Information for Wildlife 

Redid lnvntigation Rcpti 
NTC Orlando, OU 3 

_ ..__- b ..-- ----- _y-__y-- 

i 

EfGCl L&d RN 
--.. .---Sublahj RTV 

Refcrcnce 
m&llW-day 

Ord LDSO LOAEL Rm 14 ._ ._-~ - ._-. -- .__ ___~--- 
Uortdity 

---- ----- 
su 1984 

Mondity 
Uondiy 
Uortdity 
htortdity 
Mondity 
Uottdity 
Uwtdity 
Mortdity 
hlortdify 
Motiity 
Rqmductivc effects 
NOAEL 
MondiW 
Uondity 
Rep,od”cdvC effstr 
Mondity - NOAEL 
Mondiiy - NOAEL 
Mortdity - NOAEL 
MoNlity 
Rducd weight gdn 
ReprodvaiVC 
Mot&y 
Mondily 
Uwtdity 

368 
IO4 

469 
5w 
341 
668 
668 
700 C--l As! 

II50 II5 -- 

9300 
2140 

5660 

800 
400 

58 
27 

26.4 
700 
550 

250 

su: 1964 
sax. I984 
Su. 1984 
Sy 1984 
Sy 1984 
Sy 1984 
Huh o( d.. 1984 
Rdronad.. 1984 
Sax, 1984 
USEPA. 1984 

:: r-@]E? :z 
USBPA. 1984 
USEPA. 1984 

Iootl USEPA. 1984 
USEPA, 1984 
USEPA. 1984 
USEPA. 19114 
USEPA. 1984 

LT->\USEPA. 1964 
300 USEPA. 1984 

Su, 1984 

Vaxhuam. 1983 
Hu&rmscd.. 1964 
!wsonsrd.. 1984 
su. 1984 
Sax, 1984 
Vwschuarm. 1983 
Su, 1984 
su. I984 

Mimdity 
Mortdih 
Uortdi~ 
Ucddily 
UortdiIy 
hhtdity 
Uoftdity 

so0 
650 
650 

L 
11301 



Table G-3 
RTVs Selected for Ecological Risk Assessment [a] 

Units (mg/kgBW/day) 

r- 

s 
F 

Compound 
emivolstilc Organic Compounds 
2-Methvlnaphthalene 
Ac~tlap&$ne 
Bcnzo(a)anthmnce~ 
Bcnzo(a)pymne 
Benzo(b)fluomnthene 
Benzo(g,h,i)perylene 
Benzo(k)fiuoranthene 
ChryXne 
Di-n-butylphthalate 
Dibenz(qh)anthracene 

Remedial Investigation Report 
NTC Orlando, OU 3 

Orlando, Florida 
Small Mammal fbl Small Bird [cl Predatory Bird Id1 

Lethal 1 Sublethal Lethal 1 Sublethal / Lethal / Sublethal 

326 

I 
12 [cl 10 ICI 
12 kl 10 14 
12 lel 10 [cl 
12 kl 10 ICI 
12 kl 10 kl 
12 kl 10 i-4 
12 [cl 10 kl 
60 12.5 
12 I4 10 14 

Indeno( 1,2,3-cd)pwne 
Phenanthrene 

400 10 kl 
12 kl 10 [cl 

140 10 [cl 
Pyrene I 160 10 lel _ _ 
bis(2-Ethylbexyl)phthalate 1 160 3.5 

‘aticides/I’CBs 
4.4’.DDD 
4$-DDE 
4,4’-DDT 

Aroclor-1260 En&in 
Heptachlor epoxide 
alphaChlordane 
gammaChlordane 

norgnnic Compounds 
Aluminum 

, 17.4 [fj 0.02 [f-I ! 119 WI 0.014 [q 119 tfl I 0.014 [fj 
140 0.02 [q / 119 M 0.039 119 rfl 0.039 

17.4 0.02 i 119 0.014 119 0.014 

i l”, 0.64 I 16 0.53 0.02 [q 119 WI 0.014 [fJ 1:: [q / 0.014 [q 
8 0.035 0.014 0.36 0.014 

20 1.6 i 
0.36 [r] [fJ 
4.8 0.03 1 4.8 0.03 1 

20 1.6 4.8 0.03 I 4.8 0.03 1 

740 10 : 
Antimony 3343 
Arsenic 29 
Beryllium 2 
Cadmium 30 
Chromium 40 
Copper 188 
Lead 60 
Manganese 2300 
Mercury 3.6 
Selenium 27.6 
Silver 6.8 

0.058 
0.085 

2.15 
1400 

10 
7 

620 
0.05 
13.4 
1.81 

3.62 1 3.62 1 

1 1 
25.2 200 25.2 200 

75 4.61 75 4.61 

2.3 0.006d 2.3 0.0064 
0.3 0.6 1 0.3 0.6 I 

ri 

$ 

Vanadium 
Zinc 

i Herbicides 

6.2 8.4 j 19.2 1.1 19.2 1.1 
502 20 ; 

zl ; 2,4,5-m (SOvex) 
2.4.5-T 
2.4-D 
2,4-DB 
Dalapon 
Dichloroprop 
Dinoseb 

I MCPA 
MCPP 

Notes: 
i 

[a] Lethal and sublethal RTVs correspond to the boxed values presented in Table G-2. 
[b] These RTVs represent chemical concentrations that are not anticipated !o result in adverse effects for the cotton mouse. 
[c] These RTvs represent chemical concentrations that are not anticipated to result in adverse effects for the mourning dove. 
[d] These RTVs represent chemical concentrations that are not anticipated to result in adverse effects for the great-homed owl. When no data 

were available, the small bird values were used as a surrogate. 
[e) The value for benzo(a)pyrene was used as a surrogate. 
jfl The value for 4.4’.DDT was used &a surrogate. 

RlV~SUMM2.WKl 1 ‘06/l 7198 



EJIO B hcrm 1958 

USDA 1934 

25 
25 Id1 
=I4 
25 idi 
25 Id1 
25 Id1 
25 ldl 
25 Cd1 

MO ici 
15 WI 
25 Id1 

2m 
z-l.mm 

25 id1 
25 Ml 
25 I4 
NA 
25 Ml 

im 
NA 

25 Id1 
79 
25 Ml 
53 

IO0 

Km lsl 

&J 
12.5 lb1 
12.5 ihi 
12.5 ,h1 
II.5 
12.5 ,I, 
12.5 IllI 

>lOW 
12.5 PI 
12.5 PI 
NA 

50 
5 

10 
500 

10 
3 

20 
wo 
NA 
50 

WY) 
0.3 

I 
2 
2 

50 

1.75 lil 
4.75 Ii1 

415 ill 
175 lil 
4.75 ,i, 
4.75 Ii1 
4.75 lil 

NA 
NA 

0.1 
0.1 ldl 
0.1 Id1 
0.1 id1 
0.1 Id1 
0.1 Id1 
0.1 IdI 
0.1 WI 
25 m 

0.1 IdI 
0.1 Id1 

25 Irl 
XSIW 
0.1 Id] 
0.1 Id] 
0.1 Id1 
NA 
0.1 Id] 
13 

NA 
0.1 Id1 
20 

0.1 Id1 
2.1 
23 

23 Is1 

NA 
NA 
NA 
NA 
*A 
NA 
NA 
z-s 
NA 
NA 
NA 

0.2 
N* 

0.00, 
NA 
0.5 

0.05 
0.05 
006 
0.03 

10 
0.02 

4 
o.cw 

0.7 
0.1 
0.5 
0.1 

IO0 I 
Km I 
IO0 
,m I 
loo 
100 
ml i 
Km I 
Im I 

lil ! 
Iii : 

ii1 I 

I:; / 

il 
II ’ 



Summary of Toxicity Data for Terrestria Palustrine Invertebrates 

,chcmiesr ., _. 
Test 

Type 
____ .._. - __ .._ _. _~-. _. - . 
SEMIVOLATILE ORGANIC COMPOUNDS 
Acenaphthylene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b and k)fluoranthene 
Benzo(g,h,i)perylene 
Chrysene 
Diben~a,h)anthracene 
Di-n-butylphthalate 
bis(2-Ethylhexyl)phthalate 
Fluoranthene 
Indeno( 1,2,3-cd)pyrene 
2-Methylnaphthalene 
Phenanthrene 
Pyrene 

PESTlClDESlPCBs 
Aroclor- 1260 
alphaChlordane 
gamma-Chlardane 
Endrin 
Heptaclor epoxide 
4.4’-DDD 
4,4’-DDE 
4,4’-DDT 

INORGANIC ANALYTES 
Aluminum 
Antimony 
Arsenic 
Arsenic 
Beryllium 
Cadmium 
Cadmium 
Cadmium 
Cadmium 
Cadmium 
Chromium (III) 

Copper 
Copper 
Copper 

Copper 
Lead 
Lead 
Manganese 
Mercury 

Soil Test 
Soil Test 
Soil Test 
Soil Test 
Soil Test 
Soil Test 
Soil Test 
Soil Test 
Soil Test 
Soil Test 
Soil Test 
Soil Test 
Soil Test 
Soil Test 

I4 day 
I4 day 
t4day 
I4 day 
I4 day 
I4 day 
I4 day 
I4 day 
I4 day 
I4 day 
I4 day 
I4 day 
I4 day 
I4 day 

E. /o&da 

E. foetida 
E. foetida 
E. fiefida 
E. foetido 

E. fiefida 

E. foefida 

4 test species 
4 test species 
E. foe/id0 

E. foetida 

E. Jbetida 

E. foerido 

E. foetida 

173 
173 
173 
I73 
173 
I73 
I73 

2,390 
2,390 

I73 
I73 
I73 
I73 
I73 

NA 
NA 
NA 
NA 
Soil Test 
Soil Test 
Soil Test 
Soil Test 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
P. posthuma 

NS 

NS 
NS 

NA 
NA 
NA 
NA 

NS 
NS 
NS 

60 
60 
60 

NA NA 
NA NA 
NA NA 
NA NA 
LC50 6.4 (c] 
58% mortality 12 VI 
58% mortality 12 VI 
58% mortality 12 k-0 

NA NA NA NA NA 
NA NA NA NA NA 
Soil Test I4 day E. joetida I00 0 % mortality 
Soil Test I4 day E. foetido 200 100 % mortality 
NA NA NA NA NA 
Soil Test I4 day E. fmtida 900 0 % mortality 
Soil Test I4 day E. foetida 2,100 100 % mortality 
Soil Test I4 day E. foetido 1,~ kl LC50 
Soil Test 20 week E. foetido 50 VI Decrease in cocoon production 
Soil Test 2 week E. fmtido I.843 LCSO 
Soil Test 8 week E. foetida 250 Reproduction 50% inhibited 
Soil Test I4 day E. foetido IO 0 % mortality 
Soil Test I4 day E. foetidu 30 20 % mortality 
Soil Test 20 week E. foetida 2,~ P-l Decrease in cocoon production 
Soil Tesl 2 week E. $&id0 643 LCSI 
Soil Test 20 week E. fietido 5JoO M Decrease in cocoon production 
Soil Test 2 week E. foetida 5.94 I LCX, 
NA NA NA NA NA 
Soil Test I4 day E. foetido 36 0 % mortality 

Test 
Duration 

Remedial Investigation Report 
NTC Orlando. OU 3 

Test 
Species 

Orlando Fl&da _.._.___I__.__. L _-._ --_._- .._...___............. - .._....- - --- 
Chemical ENect 

Concentration 

_- e!!dW _ 

34 [al 
34 ial 
34 bl 
34 Ial 
34 [al 
34 [al 
34 14 

478 [b] 
478 [b] 

34 bl 
34 [al 
34 bl 
34 bl 
34 Ial 

NA 
NA 
IO0 

NA 

50 PI 

50 

30 

1,190 I4 
NA 
36 

Neuhauser et al., 1985. 
Neuhauser et al., 1985. 
Neuhauser et al., 1985. 
Neuhauser et al., 1985. 
Neuhauser et al., 1985. 
Neuhauser et al., 1985. 
Neuhauser et al., 1985. 
Neuhauser et al., 1986. 
Neuhauser et al., 1986. 
Neuhauser et al., 1985. 
Neuhauser et al., 1985. 
Neuhauser et al., 1985. 
Neuhauser et al., 1985. 
Neuhauser et al., 1985. 

NA 
NA 
NA 
NA 

U.S. EPA, l985a 
U.S. EPA, l985a 
U.S. EPA, l985a 

NA 
NA 
Bouche et al., I987 
Bouche et al.. 1987 
NA 
Bouche et al., I987 
Bouche et al., 1987 
van Gestel and van Dis, 1988 
Malecki et al., 1982 
Neuhauser et al., 1985 
Molnar et al., 1989 
Bouche et al., 1987 
Bouche et al.. 1987 
Malecki et al., 1982 
Neuhauser et al., I985 
Malecki et ai., i982 
Neuhauser et al., 1985 
NA’ 
Bouche et al., 1987 



..__. .._.... . 
Chemical 

I Me&y 
Selenium 
Silver 
Vanadium 
Zinc 

IZinc 

HERBICIDES 
2,4,5-TP (Silvex) 
2,4,5-T 
2,4-D 

2,4-DB 
Dalapon 
Dichloroprop 
Dinoseb 
MCPA 

Test Test 

Type Duration 

Gil rest 
NA 
NA 
NA 
Soil Test 
Soil Test 

l4day 
NA 
NA 
NA 
20 week 
2 week 

Soil Test 
Soil Test 
Soil Test 
Soil Test 
Soil Test 
Soil Test 
Soil Test 
Soil Test 
NA 

Table G-5 
Summary of Toxicity Data for Terrestrial and Palustrine Invertebrates 

Remedial Investigation Report 
NTC Orlando, OU 3 

Orlando Fl&ida ._. _. ,.. ..I .-... 2 .___ _ .__.__...._._. ..- .-.-. 
Test Chemical Effect 
Species Concentration 

(m_g/.&9w. .. ..__ ._..._. 
E. foerida 216 60 % mortality 
NA 
NA 
NA 
E. /oerida 
E. fietida 

NA 
NA 
NA 

WJO 14 
662 

NA 
NA 
NA 
Decrease in cocoon production 
LCso 

NA 
NA 
NA 

130 [d] 

NA 
NA 
NA 
Malecki et al., 1982 
Neuhauser et al., 1985 

7-day 
NA 
l4-day 
I-day 
‘I-day 
‘I-day 
7-day 
‘I-day 
NA 
NA _._-._.---_ 

A. caliginosa 
Oligochaete 
E. fietida 
A. caliginasa 
A. caliginosa 

A. caliginosa 
A. caliginosa 

A. caliginosa 
NA 
NA ._____ --. 

IO 
IO0 
100 

IO 
IO 
IO 
IO 
IO 

NA 
NA -_ __..__ 

Reduced growth 
LC5o 
Decrease in cocoon production 
Reduced growth 

10 w 
20 VI 

Reduced growth 
Reduced growth 
Reduced growth 
Reduced growth 
NA 

NA---p 

IO 

10 [sl 
10 kl 
10 [I31 
10 b31 

NA 

L 

Hartley. M.J., I982 
Anderson et.al., 1992 
Assink and VanDenbrink.1986 
Hartley, M.J., 1982 
Hartley, M.J., 1982 
Hartley, M.J., 1982 
Hartley, M.J., 1982 
Hartley, M.J., 1982 
NA 
NA -__ __- I Mcpp NA ... - _ .~ _ __ 

NOTE!.? 
[a] Equal to the lowest L&I in each chemical class, multiplied by a safety factor of 0.2, as described in text. Value for 4-nitrophenol used for phenolic cbmpounds. Value for tluorene used for PAHs. 

Value for carbaryl used for aromatic hydrocarbons. 
(b] Mean of LCSOS for four test species (A. /ebercu/ata, E./oetida, E. eugenlae, and P. exavatus) from artificial soil tests, values used for a whole chemical class are multiplied by a factor of 0.2 

(Neuhauser et al., 1986). Value for dimethylphthalate used for phthalates. 
[c] Value for heptachlor used as a surrogate. 
[d) Conservative factor of 0.2 applied to endpoint; resultant value should be protective of 99.9% of the exposued population from acute effects (USEPA, 1986a). 
(e] LC5o value for soil at pH = 7.0; LC50 = 320 ug/g - 560 ug/g for soil pH = 4. I 
[fl Acetate salt 
[g] Value for 2,4-D used as surrogate. 
NA = Not available 
NS = Not stated 



Table G-6 
Exposure Parameters and Assumptions for Terrestrial Receptors Ial 
Stidy Area 6 
Remedial Investigation Report, OU 3 
Naval Training Center Orlando, Orlando, Florida 

. . . ‘:... ““” .” :: ..~.....,,.. ‘. . ..’ ,,,. 
:. . . . . . . . . . 

; : : : ., . . . . . . -<fiepr‘?+Jt#ve . ..y <. :..I:: ..: :. : f.’ 
, : “‘. _&-__-- per@“* p,w ,n pm I .._. ++. . . .._-. 

. . . . . . . . . . . . . . . . . . . .:; .:, :: . . . . . . .,. ,., ,. 
:.:::...............:.. . . . . . . -,..Wifalifrr.i.-::.:ii-“‘I,.~::-. ,,, ” ‘. i 

,. b;&iii#‘; .( :, ~:j:: 
. . . . . . :. . . . . ,,,.... ::.:: ,:.: ., :. ..“’ 

bW”F. 
,,,, ,.,.,. s &+.... ,. .:: ., ,: cotton nlO”SB (Small herb. mammal) 10% 00% 0% 

Mourning dove (Small omn. mammal) 1% 94% 0% 

American robin (Insectivorous bird) 40% 55% 0% 
Loggedad shtike jr&-$wous bird1 14% 0% 70% 

. . . ..:. . . . .A... . . . . .: 
0% 2% 

0% 5% 5 1 1.32E-01 

0% 5% 2 1 3.30E-01 
15% 1% 18.7 1 3.631-02 

NOTES: . . . . . ,,... .,.. ,,,,,, .;.. . . 
t$fTE&&,, ,,,, Y., ‘I.. : “‘..:..:.c: : 0.7 &es 

fal Documentation of expowre paremeters presented in: Table 7-5. 

lb1 ED = Exposure Duration (percentage of year receptor is expected to be found at study wad. ED is assumed to be 1 for this risk assessment. 

ICI SFF = Site Foraging Frequency (calculated by dividing site wea by receptor home range (cannot exceed 1.01). SFF is assumed to ba 1 for lethal exposure scenario. 

ME-Lethal 1 27.JatM3 



Table G-7 
Estimated Chronic ~xposu,e to Terrestrial Receptors from Ingestion of Reasoneble Maximum Exposure Concentrations Of ECPCs in Food and SUrface SOit 
Study Area 8 
Remedial lnvesliaatkm Rewxt. OU 3 

K?E-03 

5.51-W 
4 GE-03 
5.4163 

5.3co3 
,.*c03 
4.56-03 

5.5E-03 
4.riE-03 
2.3~.03 
rJ.BE-03 
9.x 03 

1.5Eol 
1.OE~O3 
,.OE-04 
6.61.03 
3.6E.03 
9.7c05 
2.1~.03 

1 SE-03 
2.OEtGC 

4.8E-02 
7.6E,00 

2.4B04 
s.sE+ol 

rl.SE-02 
1.95+01 
0.OE+lN 

4.7E+W 

5.4E-02 
,.7E-03 

,.6E+W 
B.ZE-03 

2.3Et02 
4.3E.04 
,.lE-03 

9.8E-03 

1.4E-02 
7.6b02 
l.,E-02 

l.,E-03 
1.7EtW 
*.3E+01 

NA 
NA 
NA 

NA 
NA 
NA 

NA 
NA 
N.4 

NA 
NA 
NA 
NA 
NA 

2.EE+CQ 
.2.FE+DO 
2.9Etcm 

3.x 01 
5.9~Of 

1.4EtCil 

1.EEtcu 
1.8E+00 

NA 

NA 

NA 
NA 
NA 

NA 
NA 
NA 

ti* 

NA 
NA 
NA 
NA 

NA 
NA 
MA 

NA 
NA 

NA 
NA 
NA 

NA 
NA 



Table G-7 
Estimated Chroni 
Study Area 8 

osure to Terrestrial Receptors from Ingestion of Reasonable Maximum Exposure Con. tions of ECPCs in Food and Surface Soil 

Remedial Investigation Report, OU 3 
Naval Training Center Orlando, Orlando, Florida 

Acenaphthylene 

Benzo(a)anthracene 

Senzo~alpyrene 

6enzolb)fluoranthene 

Senzo(Q.h.llp9rylene 

Senzolk)fluoranthene : 

Chrysene. 

IX-n-butylphthalate 

Dibenzla,h)anthracene 

Fluoranthane 

Indeno(l.2,3-cdlpyrene 

Phenanthrena 

Pyrene 

bisl2-Ethylhexyl)phthalate 

4.4’-DDD 

4.4’-ODE 

4.4’-DDT 

Aroclor-1280 

Endrin 

Heptaclor epoxlde 

alpha-Chlordane 

gamma-Chlordane 

Aluminum 

Antimony 

Arsenic 

Beryllium 

Cadmium 

Chromium 

Copper 

Lead 

Manganese 

Mercury 

,Selenlum 

Silver 

Vanadium 

ZlllC 

2,4.5-TP ~Silvax) 

2.4.5-T 

2.4-D 

2,4-DB 

Dalapon 

Dichloroprop 

‘. Mnoseb 

MCPA 

” I MCPP 

4.1 E-04 1.5E-04 

8.5E-04 3.OE-04 

8.8E-04 3.1E-04 

9.2E-04 3.3E-04 

7.8E-04 2.7B04 

9.OE-04 3.2E-04 

8.8E-04 3.1 E-04 

8.4E-04 2.7E-04 

7.5B04 2.7E-04 

9.2B04 3.3P04 

7.8E-04 2.7E-04 

3.8E-04 1.4E-04 

9.3B04 3.3P04 

l.lE-03 3.5E-04 

3.8B04 2.1 E-05 

l.SE-03 1 .ZE-04 

4.4P04 7.1 E-05 

2.8G03 1.9E-04 

2.3E-04 8.8E-05 

3.8B05 4.9E-08 

1.3E-03 l.ZE-04 

1 .OE-03 9.7E-05 

6.1E+OO Z.OE+OO 

6.2E-03 1.7E-03 

S.ZE-01 1.3E-01 

2.3E-04 9.8E-05 

8.4E+00 1.5E+OO 

S.lE-02 2.5E-02 

1.3E+OO 3.OE-01 

3.6E-01 1.4E-01 

4.5E-01 1.4E-01 

4.OE-03 1 .OE-03 

8.4E-03 8.8E-04 

1.8E-01 4.OE-02 

1.4E-02 4.8E-03 

2.OE + 01 3.7E+OO 

3.3E-05 S.OE-08 

7.9&05 1.9E-05 

8.8E-04 1.5E-04 

1 .OE-03 2.4b04 

4.9b03 l.lE-03 

7.2E-04 1.7E-04 

l .ZE-04 3.OE.05 

1.4E-01 3.8E.02 

1.8E+OO 3.7~~Oi 

4.9E-04 

1 .OE-03 

1 .OE-03 

l.lE-03 

9.1 E-04 

l.lE-03 

1 .l E-03 

7.8E.04 

9.OE-04 

l.lE-03 

9.1E.04 

4.6E.04 

l.lE-03 

9.8b04 

9.8b04 

3.8E-03 

9.7E.04 

6.5E.03 

l.lE-04 

8.2b05 

3.1 E-03 

2.4E.03 

9.9E+OO 

6.4E-03 

2.7E-01 

4.2G04 

2.7E+OO 

1.7E-01 

8.4E-01 

7.1E-01 

3.9E-01 

2.8E-03 

l .SE-02 

l.SE-01 

2.6P02 

Z.OE+Ol 

l.lE-06 

f.4E-05 

8.8E.05 

2.88-04 

Z.OE-04 

9.5E-05 

3.8E.05 

8.4P02 

1.9E-01 

Z.OE-05 

4.1 E-05 

4.1 E-05 

4.4E-05 

3.7E-05 

4.31-06 

4.2P05 

3.8B05 

3.8E-06 

4.4E-05 

3.7E-05 

l .BE-06 

4.5E-05 

4.8E-05 

8.7E-05 

2.8E-04 

8.7P05 

8.7E.04 

3.3E-07 

4.1 E-08 

1.7E-04 

1.3E-04 

3.3E-01 

1.4E-04 

4.8&03 

1.3E-08 

7.7E-01 

7.1 E-03 

4.8b02 

2.3E-02 

7.78-03 

3.7P08 

8.8E-04 

6.1E-03 

1 .OE-03 

2.9E+OO 

8.7E-07 

l.lE-08 

7.8P08 

1.7E-05 

4.8E.05 

9.3b08 

2.3E-08 

3.8E-03 

2:OE-02 

id1 Calculated by SUmming the products of individual prey type concentrations and percent in diet, multiplying by the ingestion rate, and dividing by body weight. 
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Table G-8 
Risk from Potential Lethal Effects for Terrestrial Receptors from Reasonable Maximum Exposure Concentrations of ECPCs in Food and Surface Soil 
Study Area 8 
Remedial Investigation Report, OU 3 
Naval Training Center Orlando. Orlando, Florida 

._ -WC .._. - 
1.2EtOl 7.8E-04 

1.6E-03 
,.6E-03 
,.6E-03 
1 SE-03 
1.7E-03 
1.7E.03 
I &E-03 
1.4E-03 
t .9E-03 
1 &E-03 
7.3E-04 
,.8E-03 
2.1E-03 
7.2E-04 
2.9E-03 
9,3E-04 
5.3E-03 
4.4E.04 
7.3E.05 
2.5Ea3 
2.OE-03 

9.6E+W 
1 .OE-02 
9.9E-01 
4.48-04 

1.2EtOl 
,.5E-01 

2.4E+OO 
6.9E-01 
8.6E-01 
7.7E-03 
1 .ZE-02 
3.0E.01 
2.6E-02 

3.6EtOt 
6.2E-05 
,.6E-04 
1.2E-03 
1 BE-03 
9 3E-03 
,.4E-03 
2.36-04 
2.6E.01 

3.OE t 00 

l.zE+ot 
t.ZE+Ot 
1.2EtOl 
1.2EtOl 
1.2EtOt 
l.ZE+Ot 
6.OEtOl 
,.2E+Ot 
4.OEt02 
1.2EtOl 
1.4Et02 
t.BE+OZ 
1.6E+02 
1.7E+Ol 
1.4Ec02 
,.7E+Ot 
l.OE+OZ 

5.3E-01 
8.OEtw 
2.OE +Ol 
2.OE+Ol 
7.41+02 
3.3E+03 
2.9EtOl 
Z.OE+OO 
3.OEtOt 
4.OE+Ol 
,.9E+02 
6.OEtol 
2.3E tO3 
3.6E COO 
2.8E+Ol 
6.8E+oo 
8.2EtOO 
6.OEt02 
1.3E tO2 
8.OEtOl 
7.4Etot 
1.4Et02 
1.2E+02 
B.oE+ot 
,.2E+Ol 
l.OE+OZ 
,.3E+O2 

__.. - 

i 

HQ. - ..I 
O.OEtW 
O.OE+W 

ANALYTE: ; 
~.l_; AA.---.~,.------b-- 
Acenaphthvlane 
&“Zd.3b”th,~C*“~ 
Be”*cda~p”r*“s 
Bsnzolblfluoranthene 
ttsnzolQ.h.i~Pervlans 
E~“2Olklfl”O,~dl~~~ 
Chrvsena 
Oi-n-butvlphthalate 
Dibenzla.h)snthracene : 
F,“ora”thene 
Indsnoll.2.3.cdlpvrMIs 
Phenanthrane 
Pyre”@ 
birl2-Ethvlhexvllphthalats 
4.4’.ODD 
4.4’.DDE 
4.4’.DDT 
Aroclor~l260 
Endrin 
Hepfaclor epoxide 
a,pha-Chlordane 
gamms-Chlordana 
Aluminum 
Antimony 
Arrenic 
Bsrvllium 
Cadmium 
Chromium 

COPPer 
Lead 
M&“QtWW 

MBlCWV 

Selsnium 
Silver 
Vanadium 
Zinc 
2.4.6.TP tS.ilvexl 
2,4,&T 
2.4-D 
2.4-00 
oalawn 
Dichloroprop 
Din.,Ieb 
MCPA 

_.HQ I___. - -. 
8.5E-05 O.OE roe 

O.OE+W 
O.OE+OO 
O.OEtw 
O.OE + 00 
ROE + 00 
O.OE + 00 
O.OE+OO 
O.OE+OO 
O.OE t 00 
O.OE+W 
O.OE to0 
O.OE + 00 
O.OE + 00 

9.2E-06 
3.OE-05 
8.1E-06 
4.1E-04 
S.OE-07 
2.3E-04 
6.4E-04 
5.OE-04 

O.OE + 00 
O.OE+QO 

7.4E-02 
O.OE+OO 
O.OE t 00 

6,7E-03 
O.OE+W 

9.46-03 
O.OE too 

l.lE-03 
5.OE-02 

O.OE + 00 
l&E-03 

O.OE + 00 
2.9E-08 
Z.ZE-07 
7.OE-07 

O.OE+OO 
3.9E-08 

O.OE+W 
6.7C06 

O.OE +W 
O.OE + 00 

4.1E-06 
4.1E-OS 
4.4E-05 
3.7E-05 
4.3E-06 
4.21-06 
3.6E-06 
3.6E-05 
4.4E.06 
3.7E-05 
1.9E-05 
4.5E-05 
4.6E-06 
6.78-06 
2.5E-04 
8.7C05 
9.7E-04 
3.3E-07 
4.1E-06 
1.7E-04 
1.3E-04 
3.3E.01 
I .QE-04 
4.8E-03 
I .3E-05 
7.7E-01 
7.1E-03 
4.8E-02 
2.3C02 
7.7E-03 
3.7E-06 
9.8E-04 
6.tE-03 
1 .OE-03 

Z.SE+OO 
8.7E-07 
l.lE.06 
7.8E-06 
1.7E-05 
4.6E-06 
9.3E-00 
2.3E-08 
3.8E.03 
2.OE-02 

1 .OE-03 
1 .OE-03 
1.18-03 
S.lE-04 
l.lE.03 
l.lE-03 
7.6E-04 
9.OE-04 
l.lE-03 
9.lE-04 
4.6E-04 
t.lE-03 
9.6E.04 
9.9E.04 
3.6E-03 
9.7E-04 
&SE-03 
l.lE-04 
S.ZE-05 
3.,E-03 
2.4E-03 

9.9EtOO 
5.46-03 
2.7E-01 
4.2E-04 

2.7EtOO 
,.7E-01 
6.4E.01 
7.1E-01 
3.9Eal 
2.6E-03 
1 .SE.OZ 
1.5E-01 
2.9E-02 

2.OEtOl 
l.tE-05 
1.4E-05 
6.68-05 
Z.BE-04 
Z.OE-04 
9.E.E.OS 
3.6E-05 
9.4E-02 
1.9E-01 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

1.2E tO2 
1.2E+02 
1.2Et02 
1.6EtOl 
1.2Et02 

3.6E-01 
4.9EtW 
4.6E tO0 

NA 
NA 

3.6Et 00 
NA 
NA 

2.5E t01 
NA 

7.5E+Ol 
NA 

2.3EtOO 
3.OE-01 

NA 
1.9EtOl 

NA 
4.OE to2 
6.2E tO1 
9.4E to1 

NA 
6.OE tO3 

NA 
6.3EtW 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

1.2E+02 
,.2E+02 
1.2Et02 
t.6Etol 
l.ZE+OZ 

3.6E-01 
4.6E + 00 
4.8E+OO 

NA 
NA 

3.8EtW 
NA 
NA 

2.6EtOl 
NA 

7.5EtOl 
NA 

2.3E+OO 
3.OE-01 

NA 
l.SE t01 

NA 
4.OE+02 
8.2EtOf 
9.4E+Ol 

NA 
S.OEt03 

NA 
6.3EtW 

NA 
NA 

3.OE-04 NA O.OE + 00 
3.,E-04 NA O.OE +oo 

1.4E-04 
1.4E-04 
1 .SE-04 
1.2E-04 
,.4E-04 
1.4E-04 
2.7E-OS 
1 .ZE-04 
4.4E-06 
,.2E-04 
6.2E.06 
l.lE-05 
1.3E-05 
4.2E-06 
2.OE-05 
4.9E-06 
6.3E-05 
S.4E-04 
9.1E-08 
,.3E-04 
9.6E.05 
,.3E-02 
3.OE-08 
3.4602 
2.2E.04 

O.OE + 00 
O.OE+W 
O.OE tW 
O.OE+OO 
O.OE t 00 
O.OE+W 
O.OE+OO 
OOE+W 
O.OE + 00 
O.OE+OO 
O.OE+W 
O.OE+OO 

6.6E-07 
2.1 E-08 
6.7E.07 
6.5b06 
2.8E-09 
l.tE-OS 
3.6E-06 
2.7E-05 

3.3E.04 
2.71-04 
3.2E-04 
3. tE-04 
2.7E-04 
2.7E-04 
3.3E-04 
2.7E-04 
1.4E.04 
3.3E-04 
3.5E-04 
2.1 E.05 
1,2E-04 
,.tE-05 
1 .SE-04 
6.6E.05 
4.9E-08 
,.2E-04 
9.7b06 

2.OE + W 
1.7E-03 
1.3E.01 
S.BE-05 

1.6EioO 
2.5E-02 
3.OE-01 
,.4E-01 
,.4E-01 
1 .OE-03 
8.8E-04 
4.OE-02 
4.6E.03 

3.7EtOO 
8.OE.06 
t.SE-09 
l.SE-04 
2.4E-04 
t.tE-03 
1.7E-04 
3.OE-06 
3.6E-02 
3.7E-01 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

1.2Et02 
1.2Et02 
,.2E+02 
l.BE+Ol 
1.2Et02 

3.8E-01 
4.8EtOO 
4.8EtW 

NA 
NA 

3.6E+00 
NA 
NA 

2.6EtOt 
NA 

7.5EtOl 
NA 

2.3Et-00 
3.OE-01 

NA 
1.9EtOl 

NA 
4.OEt02 
8.2EtOl 
9.4E tOI 

NA 
6.OEt03 

NA 
5.3E + 00 

NA 
NA 

O.OE+W 
O.OE t 00 
O.OE t 00 
O.OE tO0 
O.OE t 00 
O.OE + 00 
O.OE+W 
O.OE + 00 
O.OE + 00 
O.OE+OO 
O.OE t 00 

l .BE-07 
1 .OE-06 
8.OE.07 
,.2E-05 
4,7E-07 
1,4E-06 
2.8E-06 
Z.OE-06 

O.OE t 00 
O.OE +OO 

3.8E-02 
O.OE+OO 
O.OE tO0 

S.SE-04 
O.OE + 00 

1.9503 
O.OE + 00 

4.5E-M 
Z.SE-03 

O.OE+W 
2.4E-04 

O.OE + 00 
2.OE-09 
3.OE-07 
l .BE-08 

O.OE + 00 
2.3E-07 

O.OE+W 
6.7E-08 

O.OE+OO 
O.OE+W 

1.3E-03 

4.OE-01 
3.9E-03 
,.3E-02 
l.lE.02 
3.7E.04 
2.1E.03 
4,4E-04 
4.3E.02 
4.2E-03 
7.6E-02 
4.8E-07 
2.6E-08 
,.7E-05 
,.4E-05 
8.tE-05 
,.7E-05 
2.OE-05 
2.8E-03 
2.3E.02 

2.9E-04 

3.OE.04 1 

l .BE-06 
2.9E-03 

5.4E.05 

1.7E-09 
i .BE-08 
8.2E-08 

9.1E-09 

4.3E-07 

PDE - Potential Dietary Exposure ImgRgEWldsvI 

. . 
_ 4.9E-03 ~_~-- A- 

RT” = Rafarence Toxicitv Value fmgkQBW/dav) 

RME-Lethal 
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24.NOV.98 



Table G-9 
Risk from Potential lethal Effects for Terrestrial Receptors from Reasonable Maximum Exposure Concentrations PCs in Food and Surface Soil 
Study Area 8 
Remedial Investigation Report, OU 3 
Naval Training Center Orlando, Orlando, Florida 

( 

/ 
, 
, 
, 
I 
I 
I 

I 
I 
I 
I 
I 

Acenaphthylene 

Benzolalanthracene 

Benzo~at~~rene 

Eenzolg,h,i)perylens 

Benzo(kM.ioranthens 

Chwsene 
Oi-n-butylphthalate : 

Oibenzla,h)anthracen 

Fluoranthens 

lndeno(l.2.3.cdlpyrens 

Phenanthrene 

Pwene 

bisr2-Ethvrhe~lphthalete 

4.4’.000 
4.4’-ODE 

4.4’-DOT 

Aroclor-1260 

Endrin 

Heptsclor epoxide 
slphaChlordane 

gamma-Chlordam, 

Aluminum 

Antimony 

Arsenic 

Beryllium 

Cadmium 

Chromium 

Copper 

Lead 

Manganese 

MWCWY 
Selenium 

Silver 

Vanadium 

zinc 

2.4.5-TP (Silvexl 

2.4.5-T 

2.4-o 

2.4.OB 

>&poll 

Jichloroprop 

>inoseb 

HCPA 

HCPP 

4.1E-04 

5.5E-04 

6.6b04 

9.2b04 

7.5E-04 

ROE-04 

5.5E-04 

6.4E-04 

7.5E-04 

9.2b04 

7.6E-04 

3.5E-04 

9.31-04 

l.lE-03 

3.5b04 

1.5E-03 
4.41-04 

2.61-03 

2.3C04 

3.58-05 

1.3E-03 

1 .OE-03 

5.1E+OO 

5.2E-03 

5.2E-01 

2.3E-04 

B.4E+W 

E.lE-02 

1.3E+OO 

3.6E-01 
4.5E-01 

Q.OE-03 

5.41-03 

1.6E-01 

1.4E-02 

Z.OE+Ol 

3.3b05 

7.Sb05 

6.61-04 

1 .OE-03 

4.98-03 

7.2C04 

1.2E-04 

1.4E.01 

1.5Etoo 

l.OE+Ol 

l.OE+Ol 

l.OE+Ol 

l.OE+Ol 

l.OE+Ol 

l.OE+Ol 

l.OE+Ol 

1.3E+Ol 

l.OE+Ol 
l.OE+Ol 

l.OE+Ol 

l.OE+Ol 

l.OEtOl 

3.5E to0 

2.OE-02 
2.OE-02 

2.OE-02 

6.4E-01 

2.OE-02 

3.5E-02 

1.5E+W 

1.5E+OO 

l.OE+Ol 

NA 

5.6E.02 

6.51-02 

2.2E+W 

1.4EtO3 

l.OEtOl 

7.OE+W 

5.2EtO2 

5.OE-02 

1.3EtOl 

1.6EtW 

6.4E+OO 

2.OEtOl 

1.6Et02 

2.OEtOl 

9.3E+Ol 

NA 

l.ZE+OZ 

NA 

NA 

NA 

NA 

4.1E-05 1.5E-04 NA O.OE+OC 

6.5C05 3.OE-04 NA O.OE +OC 
6.6E-05 3.1E-04 NA O.OE t OC 

9.2b05 3.38-04 NA O.OE t OC 
7.6b05 2.7C04 NA O.OE+OC 
S.OE-05 3.28-04 NA O.OE+OC 

8.68-05 3.1E-04 NA O.OE+OC 
6.71-05 2.78-04 NA O.OE + OC 
7.5E-05 2.78-04 NA O.OEtOC 

9.2B05 3.38-04 NA O.OE + OC 
7.68-05 2.7E-04 NA O.OE t OC 
3.61-05 1.4E-04 NA O.OE+OC 
9.38-05 3.3b04 NA O.OE+OC 
3.1E-04 3.5B04 NA O.OE +OC 

1 .SE-02 2.1E-05 1.4E.02 l .SE-03 

7.3E-02 1.2E-04 J.SE-02 3.1E-03 

2.2E-02 7.1E-05 1.4E-02 S.lE-03 

4.41-03 1 .SE-04 NA O.OE+OC 
l .ZE-02 5.68-05 1.4E-02 4.OE-03 
l.lE-03 4.SE-06 1.4E-02 3.51-04 
6.2C04 1.2E-04 3.1E-02 4.OE-03 

6.4E-04 9.7b05 J.lE-02 3.1 E-03 

5.1E-01 2.OEtOO NA O.OE+OO 

O.OE + 00 1.7E-03 NA O.OE + 00 

S.OE t 00 1.3E-01 l.OE+OO 1.3E-01 

2.7b03 9.5b05 NA O.OE t 00 

3.OEtW l.SE+W l.OE+OO 1.5E+OO 

5.6E-05 2.51.02 2.OE+02 l .ZE-04 

1.3E-01 3.OE-01 NA O.OE to0 

5.2b02 1.4E-01 4.68+00 3.lE-02 
7.3E-04 1.4E-01 NA O.OE t 00 

B.lE-02 l.OE-03 5.4b03 1.5E.01 

4.6504 6.6b04 6.lE-01 1.4E-03 
6.5C02 4.OE-02 NA O.OE+OO 

1.5E-03 4.6E-03 l.lEtOO 4.26-03 
S.SE-01 3.7E+OO NA O.OE+W 

2.OE-07 B.OE-06 NA O.OEtOO 

J.SE-06 1 .SE-05 NA O.OE+w 

7.1E-06 1.5E-04 l.OE+OZ 1.5E.06 

O.OE+oo 2.41-04 NA O.OE+W 
4.2E-05 l.lE-03 2.5EtOl 4.51-05 

O.OE+W 1.7s04 NA O.OE+OO 

O.OE + W 3.OE-05 NA O.OE+OO 

O.OE +00 3.68-02 NA O.OE+OO 
O.OE+OO 3.7E.01 NA O.OE+OO 
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4.91-04 NA O.OE+OO 

1 .OE-03 NA O.OE + 00 

1 .OE-03 NA O.OE+OO 

l.lE-03 NA O.OEtOO 
S.lE-04 NA O.OE+W 
l.lE-03 NA O.OE+OO 

l.lE-03 NA O.OE +00 

7.68-04 NA O.OE t 00 

S.OE-04 NA O.OE+OO 

l.lE-03 NA O.OEtOO 
S.lE-04 NA O.OEtOO 
4.51-04 NA O.OE+W 

l.lE-03 NA O.OEtOO 
9.68-04 NA O.OEtOO 

9.6E.04 1.4E-02 7.OE-02 

3.6E-03 3.98-02 9.31-02 

9.7b04 1.4E-02 6.9C02 

6.51-03 NA O.OE to0 

l.lE-04 1.4E-02 7.6E-03 

6.2b05 1.4E-02 5.5E-03 

3.1E-03 3.1E-02 S.SE-02 

2.4b03 J.lE-02 7.7b02 

S.SEtOO NA O.OE + 00 

5.48-03 NA O.OE+OO 

2.7E-01 l.OEtOO 2.7E-01 
4.21-04 NA O.OE +00 

2.7EtW l.OEtW 2.7E+OO 

1.7E-01 2.OE+02 6.41-04 

5.4E-01 NA O.OE+OO 
7.1E-01 4.6EtW l .SE-01 

3.9E-01 NA O.OE+OO 

2.6B03 6.4E-03 4.OE-01 

l .SE-02 6.1E-01 2.41-02 

1.5E-01 NA O.OE+OO 

2.6E.02 l.lE+W 2.5E-02 

2.OEtOl NA O.OE+OO 

l.lE-05 NA O.OE+OO 
1.4E-05 NA O.OEtW 
5.6E.05 l.OE+OZ 6.6E-07 

2.61-04 NA O.OE+W 

2.OE-04 2.5E+Ol 7.SC05 

9.5E-05 NA O.OE+OO 

3.68-05 NA O.OEtOO 
6.41-02 NA O.OE to0 
1 .SE-01 NA O.OEtOO 

2.OE-05 NA O.OE+O( 
4.1 E-05 NA O.OEtO( 
4.1E-05 NA O.OEtO(: 
4.4B05 NA O.OE + O( 
3.7B05 NA O.OE+O( 
4.3E-05 NA O.OE+O( 
4.2E-05 NA O.OE +O( 
J.BE-05 NA O.OE + O( 
3.6k05 NA O.OE+OC 
4.41-05 NA O.OE +OC 
3.7E-05 NA O.OEtOC 
1 .BE-05 NA O.OEtOC 
4.51-05 NA O.OE t OC 
4.5E-05 NA O.OEtO( 
6.71-05 1.4E-02 4.BE-0: 
2.5E-04 3.9E.02 6.4E-0: 
6.7E-05 1.4E-02 4.6E-0: 
6.7E-04 NA O.OE t OC 
3.3E-07 1.4E-02 2.4E-Of 
4.1E-06 1.4E.02 2.9P04 
1.7E-04 3.lE-02 5.4E-02 

1.3E-04 3.1E-02 4.2E-O! 
3.3E-01 NA O.OE tOC 
1.4E-04 NA O.OE + OC 
4.6b03 l.OE+OO 4.6E-02 

1.3E-05 NA O.OE + OC 
7.7E-01 l.OE+OO 7.7E-01 
7.1E-03 2.OE t 02 3.5E-05 
4.6E-02 NA O.OE+OC 
2.31-02 4.5EtOO 4.9E-03 
7.7E-03 NA O.OE t OC 
3.7E-05 6.4E-03 5.5E-03 
6.6E-04 6.1E-01 1.4E-03 

S.lE-03 NA O.OE + 00 

1 .OE-03 l.lE+OO S.SE-04 

2.9E+OO NA O.OE +oa 
6.7E-07 NA O.OEtOO 
l.lE-06 NA O.OE+OO 
7.61-06 l.OE+OZ 7.6E-06 
1.7E-05 NA O.OE+OO 
4.6E-05 2.5E+Ol 1.6E.05 
9.3E-Ok NA O.OEtW 

2.3%.06 NA O.OEtOO 
3.68-03 NA O.OE +OO 
2.OE-02 NA O.OE to0 

I 6.!6-01 

POE = Potential Dietary Exposure (mgikgBW/dsy) RlV = Reference Toxicity Value (mg/lrgBW/day) HO = Hazard Qwtient k&Mated by dividing POE by RN1 

1 27.Jan-99 



Table G-10 
Estimated Chronic Exposure to Terrestrial Receptors from Ingestion of Central Tendency Exposure Concentrations of ECPCs in Food and Surface Soil 
Study Area 8 
Remedial Investigation Report, OU 3 
Naval Training Center Orlando, Orlsndo, Florida 

BAF “AL”.% FOR 

Y PRIMARY FOOD ITEMS 

S.OE-02 7.OE-03 3.9E-03 S.SE-W 1.8P02 Z.SE-03 
6.OE-02 
6.OE-02 
6.W02 
6.06-02 
6.OE-02 
5.OE-02 
6.OE-02 
S.OEi)P 
6.OE-02 
6.OE-02 
6.OE-02 
6.OE-02 
S.OE-02 

3.3E+W 
1.7EtW 

6.7E.01 
S.SE+W 

4.68.03 
t.OE+W 
t.SE+W 
l.BE+CO 

7.66-02 
6.OE.02 
&BE-03 
6.OE-02 

,.4E+W 
l.BE-Ol 
t .SEQl 
7.88-02 
2.OE-02 
6.SE-02 
7.6E.Ol 
t.IE51 
,.3E-01 

t.H.+CQ 
,.SE-01 
l.SE-ot 
1.6E51 
1.6E.01 
1 SE-01 
1.5E.01 

lSE51 
1.6E.01 
,.SE-0, 

1.25-02 
1.2~~02 
1.4E-02 

3.91-03 
3.9E-03 

1.tE-02 
1.4E-O? 

3.9693 
3.91-03 

1.3E.02 
l.,E52 
t .PE-02 
1.3E-02 
t.ZE-02 
6.6E-03 
1.4E.02 
1.16-02 
4.SE-02 
l.OE-01 
4.06-02 
2.SE-0, 
2.26.06 
3.7E-03 
1.4651 
l.lE-01 

t.OE+02 
S.OE-02 
S.lE.02 
6.6653 

1.4E+W 
3.2E+W 
z..w+OO 
I.BE+OO 

7.7E51 
t.SE-02 
S.OE-Ot 

1.3E+OO 
4.2E-01 

2.21+02 
2.SE-04 
3.6E54 
1.45-03 
ME-03 
2.7E-03 
2.2E.03 
9.9154 
6.46-0, 

1.2E+(X) 

3.91-03 
3.96-03 
7.6803 
3.91-03 
3.96-03 
3.9853 
3.9E-03 
3.91-03 
7.6E.03 
, .OE-O2 
1 .OE.02 
1 .OE-02 
1.2601 
7.2E-01 
6.9853 
6.16-03 
6.1E-03 
S.OE-04 
4.0E-02 
3.OE51 
2.OE-03 

3.3E+Ol 
1.6E-03 
7.SEQ1 

O.OE+w 
6.OE-02 
l.$EQl 
S.OE-03 
S.OE-02 
l.iE53 

9.26&4 
WE-04 
t.tE-OS 
WE-04 
l.lE-03 
S.SE-04 
1 .BE-03 
NE-04 
1 m-03 
9.OE.04 
6.1E-04 
t.,E53 

S.lE-cH 
t.tE-03 
4.31-03 
1.2EQ2 
1.3E.C3 
1 .SEQl 
7.2803 

1.5E53 
2.3E-02 
8.91.03 

1.7E-03 
l.SE-04 
6.1E.04 
7.OE-04 
6.0E-03 
3.6b03 
2.2E-06 
4.4E-04 
3.6E.04 

l.lE+W 
4.8E.02 

3.76+00 
2.2E-04 

3.3E+Ol 
3.0E52 

l.,E+O, 
O.OE+W 
l.aE+oa 

4.OE-02 
7.16-03 
7.0651 
3.5E-03 

7,4E+ot 
2.1E56 
1.OE-06 
,.,E-04 
7.OE-06 
2.9153 
l.lE-04 
S.SEQO 
9.$E-02 
7.3E-02 

1.8E.02 
1 .SE.02 
1 .SE52 
1 .SE-02 
1 .BEQ2 
1 .SE-02 
3.4E-02 
, .8EQ2 
1.8E-x 
t.SE-02 
1 m-02 
, .SE-02 
3.41-02 
1 .OE-02 
1 .OE-02 
1 .OE-02 
t.25.01 
7.2EUl 
2.6E-02 
2.38-02 
2.3s02 
8.OE54 
4.OE-02 
3.OE51 
2.0E-03 

3.3E+ol 
t .SE-03 
7.S01 

O.OE+W 
6.OE-02 
1 .SEUl 
S.OE-03 
8.OE-02 
l.lE-03 
B.tE.0, 
2.1.551 
4.6E-01 
8.4E-01 
2.9E-01 

3.7E+W 
8.2E51 
2.5s.ot 
1.26.01 
7.OE-01 

4.1~~03 
4.21-03 
6.OE-03 
4.OE-03 
6.0653 
4.41-03 
7.2653 
4.,E-03 
4.76.03 
4.lE-03 
2.31.03 
4.66-03 
7.7E-03 
1.5~.04 
8.1 E-04 
7.0654 
S.OE-03 
3.6b03 
9.7~.05 
2.0653 
1 .EE-DS 

l.lE+W 
Q.SE-02 

3.7E+W 
2.2E-04 

3.3E+Ot 
3.OE52 

,.lE+Ot 
O.OE+w 
l.SE+W 

4.OE-02 
7.1E-03 
7.OE-01 
3.6E03 

7.46+01 
3.9E-04 
t.tE-03 
7.58-03 
t.tE-02 
6.SE-02 
9.21-03 
1.7E-03 
S.ZE-01 

6.7E+W 

EXPOS”RE CONCENTRAT.T)ON DATA 
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- 
AesnaDhthvlsns 1,4E-01 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

Z.SE+W 
2.aE+W 
2.3E+W 

2.4651 
2.4E-01 
2.4EQt 
2.4EQl 
2.4E.01 
2.4E.01 
3.0651 
2.4651 
2.4E.01 
2.4E.0, 
2.4E-Ot 
2.46.0, 
3.OE-01 

t.ZE+DD 
l.ZE+W 
,.26+00 
J.SE+W 

1.8E53 
3.6E-01 
6.6E-01 
6.6E-ol 
7.6EXJ2 
&DE52 
t.OE.0, 
6.OE-02 

Z.lE+‘X 
2.SE-01 
6.OEJJt 
1.6652 
2.OE-02 
1 .OE52 
7.6651 
1 .SE51 
t .3E-01 

!.lE+W 
l&E-0, 
t .SEQl 
, .SE.Ol 
, .SEQt 
1.5E51 
l.SE-Ot 
,.6EQt 
t.SE.01 
l.SE-01 

2.46.0‘ 
2.4E-0, 
2.9E-01 
2.3E-0, 
2.86-01 
2.6E-01 
2.1E-01 
2.365, 
2.7E-01 
2.3E-01 
1.3E.01 
2.wal 
2.26-0, 
1 .SE-02 
8.1 E-02 
7.OE-02 
S.OE-02 
4.SE.03 
3.7153 

3.2E.01 
6.9E-01 

1.4E+W 
l.SE+W 
t.SE+W 

NP. 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NP, 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

&SE-02 
7.OE-02 

,.4E+03 
1.2E+W 
t.ZE+O, 

,.,E-Ol 
t.OE+W 
Z.OE+Ot 
,.4E+O, 
%7E+01 

3.8E+Ol 
2.2E-01 
7.SEQl 

8.9E to0 
3.26+00 

1.2E+02 

alpha-Chbrdaw 

Sm,mr.Chlordano 
Aluminum 
A”tb.2”” 
I,**“,< 
BeryiliM 
Cadmlm 
Chromium 

copper 
Lmd 
Mmganssa 
le‘rcvry 
sde”kml 
SNVM 

“msdlm 
2hlO 
2.4.6.TP tSilv~xl 
2.4.6-T 
2,4-D 
ZA-06 
oalspon 
olchloroprop 

1.9E5-3 
2.4E.C3 

9.,E-03 
3.7802 
1 .$E52 
t .6E42 

of”O**b 8.6153 
MCPA 4.3E+W 
MCPP 8.2E+W 
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Table G-l 0 
Estimated Chronic osure to Terrestrial Receptors from Ingestion of Central Tendency Exposure Concentl,,i of ECPCs in Food and Surface Soil 
Study Area 8 
Remedial investigation Report, OU 3 
Naval Training Center Orlando, Orlando, Florida 

Acenaphthylene 

BenzoWanthracene 

Benzo(alpyrene 

Benzo(b)fkroranthene 

Benrofg,h,llperylene 

Benzo(k)fluoranthene 

Chrysene 

Di-n-butylphthalate 

Dibenz(a,hlanthracene 

Fluoranrhene 

Indenoll,2,3-cd)pyrene 

Phenanthrene 

Pyr0ne 

bis(2-Ethylhexyl)phthalate 

4.4’-ODD 

4,4’-DDE 

4,4’-DDT 

Aroclor-1260 

Endrln 

Heptaclor epoxlde 

alpha-Chlordane 

gamma-Chlordane 

AlUminUm 

Antimony 

Arsenic 

Beryllium 

Cadmium 

Chromium 

Copper 

Lead 

Manganese 

MWCW~ 

Selenium 

SllVW 

Vanadium 

Zinc 

2,4,6-TP (Silvex) 

2,4,5-T 

2,4-D 
WDB 

3alapon 

3ichloroprop 

3inoseb 

VlCPA 

UCPP 

4.1 E-04 

6.9P04 

7.1 E-04 

8.4.504 

6.6E-04 

8.3E-04 

7.3E.04 

8.4E-04 

6.8E-04 

7.8E-04 

6.5E-04 

3.5E-04 

7.9E-04 

9.OE-04 

3.8E-04 

8.8E-04 

4.4G04 

2.5E-03 

2.3E-04 

3.6E-05 

l .ZE-03 

1 .OE-03 

2.8E+OO 

5.2E-03 

2.5E-01 

2.1E.04 

2.1E+OO 

5.5E-02 

7.5E-01 

Z.OE-01 

1.8E-01 

3.OE-03 

KOE-03 

6.7C02 

7.98-03 

6.5E+OO 

3.OE-05 

7.6P05 

5.1~~04 

7.78-04 

4.4B03 

6.3E-04 

1.2~.04 

4.4C02 

3.9E-01 

1.5E-04 

2.5B04 

2.5E-04 

3.OE-04 

2.4E-04 

3.OE-04 

2.6E-04 

2.7G04 

2.4E-04 

2.8E-04 

2.4P04 

1.4E-04 

2.5E-04 

2.9E-04 

2.1E-05 

7.3E-05 

7.1 E-05 

1.7E-04 

5.6E-05 

4.9E-06 

1.2E-04 

9.6E-05 

l.lE+OO 

1.7E-03 

6.3P02 

%OE-05 

4.9E-01 

1.7E-02 

1.8E-01 

7.7P02 

5.8E-02 

7.6E-04 

8.2B04 

1.7E-02 

2.6E-03 

1.2E+00 

7.3E-06 

1.8E-05 

1.2E-04 

1.9E-04 

1 .OE-03 

1.5E-04 

3.OE-05 

l.lE-02 

9.16-02 

4.9E-04 

6.3E-04 

8.5C04 

1 .OE-03 

7.9E-04 

9.9E-04 

8.8E-04 

7.6E-04 

8.2B04 

9434 

6.2E-04 

4.6B04 

9.5E-04 

8.1 E-04 

9.8B04 

2.2P03 

9.7504 

5.9E-03 

l.lE-04 

5.2B05 

2.9E-03 

2.4G03 

5.4E+Oa 

5.4E-03 

1.3E-01 

3.8E.04 

S.lE-01 

l.lE-01 

3.8E-01 

3.8E-01 

1.6E-01 

1.9E-03 

1.4&02 

6.6E-02 

1.6E-02 

6.6E+OO 

1 .OE-05 

1.3E-05 

5.2E-05 

2.OE-04 

1.6E-04 

8.3E-05 

3.6P05 

2.6E-02 

4.65-02 

2.OE-05 

3.3E-05 

3.4E-05 

4.OE-05 

3.2B05 

4.OE-05 

3.5E-05 

3.6B05 

3.3P05 

3.8P05 

3.3E-05 

1.8E-05 

3.8E-06 

3.8G05 

6.7E-05 

1.5E-04 

6.7E-05 

5.OE-04 

3.3E-07 

4.1 E-06 

1.6E-04 

1.3E-04 

1.8E-01 

1.4E-04 

2.2E-03 

1.2E-05 

2.6E-01 

4.8E-03 

2.8E-02 

1.2E-02 

3.1 E-03 

.2.7E-05 

8.OE-04 

2.2E-03 

5.9E-04 

9.7E-01 

6.OE-07 

l.lE-06 

6.1E-06 

1.3E-05 

4.1 E-05 

8.1 E-08 

2.3E.06 

1.2E-03 

4.8E-03 

II Calculated by summing the products of individual prey type concentrations and percent in diet, multiplying by the ingestion rate, and dividing by body weight. 

RME-Lethal 1 27-Jan-99 



Table G- 11 
Risk from Potential Sublethal Effects for Terrestrial Receptors from Central Tendency Exposure Concentrations of ECPCs in Food and Surface Soil 
Study Area 8 
Remedial Investigation Report, OU 3 
Naval Training Center Orlando, Orlando, Florida 

Acenaphthvlene 

Benzafalanthracene 

Eenrok3lpyrene 

5emofbtfluoranthene 

Eenzofg.h,ilpervfene 

5enzofklfluorsnfhene 

Chrvnens 

Di-n.butvlphthalate 

Dibenrfe.hlanthracene 

Fiuoranthene 

lndenofl,2.3-cdlpvrene 

Phenanthrene 

Pyrene 

bis(Z-Ethvlhsxyliphthalate 

4.4’.DDD 

4.4’~DDE 

4.4’.DDT 

Aroclor-1260 

Endrin 

Heptaclor epoxide 

alpha-Chlordane 

gamma-Chlordane 

Aluminum 

Antimony 

Arsenic 

Beryllium 

Cadmium 

Chromium 

Copper 
sad 

tiangenere 

darcury 

jelenium 
jilvsr 

danadium 

!inc 

1,4,5-TP (Silvexl 

l.4.5~T 

1.4-D 

2.4-05 

Mapon 

>ichloroprop 

>inossb 

tiCPA 

VlCPP 

4.1E-04 l.OE+ol 
6.98-04 l.OE+Ot 

7.1E-04 l.OE+Ol 
8.4E-04 l.OE+ol 

6.6B04 l.OE+Ol 

8.3E-04 l.OE+Ol 

7.3E-04 l.OE+Ol 

8.4E-04 1.3E+Ol 

&SE-04 l.OE+Ol 

7.8b04 l.OEtOl 

6.8E-04 l.OE+Ol 

3.8b04 l.OE+ol 

7.SE-04 l.OE+Ol 

9.OE-04 3.5E+OO 
3.8E-04 2.OE-02 

8.8E.04 2.OE-02 

4.42.04 2.OE-02 

2.51-03 6.4E-01 

2.31-04 2.OE-02 

3.8B05 3.SE-02 

1.2E-03 1.8E+OO 

1 .OE-03 l.BE+oo 

2.8E+OO l.OE+Dl 

S.ZE-03 NA 

2.5E-01 5.8b02 

2.1~.04 6.5C02 

2.1EtOO 2.2EcOO 

5.5C02 1.4Ef03 

7.5E-01 l.OE+Ol 
Z.OE-01 7.OE+OD 

1.5E-01 6.2E+02 

J.OE-03 5.OE-02 

8.OE-03 1.3E+Ol 

6.7P02 1.8E+oo 

7.9E-03 8.4E+OO 

8.5E+OO 2.OE+Ol 

3.OE-05 NA 

7.61-05 NA 

5.1E-04 9.3E+Ol 

7.7E-CM NA 

4.4C03 1.2Et02 

8.35-04 NA 

1.2E-04 NA 

4.4B02 NA 

3.9E-01 NA 

4.1 E-05 

8.98-05 
7.1E-05 

9.4P05 

8.8E-05 

8.3E-05 

7.3E-05 

8.7C05 

8.8E-05 

7.8C05 

8.8E-05 

3.88-05 

7.9E-05 

2.6C04 
1.9E-02 

4.46-02 

2.2E-02 

4.OE-03 

l .ZE-02 

l.lE-03 

7.8C04 

6.3E-04 

2.5E-01 

O.OE + 00 

4.3EtOO 

2.5E-03 

9.8E-01 

3.98-05 

7.58-02 

2.8b02 

J.OE-04 

5.9&02 

4.4504 

3.7E-02 

@.4E-04 

3.3E-01 

O.OE+W 

O.OE+OO 

5.5b06 

O.OE+OO 

3.8b05 

O.OE+OO 

O.OE+OO 

O.OE +00 

O.OEtOO 

DUMMARY HAZARD INDEX I 8.25to” 

DE = Potential Dietary Exposure fmglkg5Wldsv) RlV P Reference Toxicity Value bngrlqf5M I/da 
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1.5E-04 O.OE+OO 1 4.91-04 
2.5b04 
2.58-04 

3.OE-04 

2.4804 

3.OE-04 

2.8E-04 

2.7E-04 

2.48-04 

2.8E-04 

2.4~.04 

1.4E-04 

2.8&04 

2.9b04 

2.lE.05 

7.3b05 

7.1E-05 

1.7E-04 

5.6b05 

4.9E-06 

1.2~.04 

9.6E-05 

l.lEtOO 

1.7E-03 

8.3E-02 

9.OE-05 

4.9E-01 

1.7E-02 

1.8E-01 
7.7E-02 

5.8C02 

7.8B04 

8.21-04 

1.7E-02 

2.6E-03 

1.2EtW 

7.31-06 

l .BE-05 

l .ZE-04 

1.9E.04 

1 .OE-03 

1.5E-04 

3.OE-OS 

l.lE-02 

S.lE-02 

NA 
NA 

NA 

NA 

NA 

NA 
NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
1.4E-02 

3.9b02 

1.4E-02 

NA 

1.4E-02 

t .4E-02 

3.1 E-02 

3.1E-02 

NA 

NA 

l.OEtOO 

NA 

l.OEtW 

2.OEt02 

NA 

4.6E+OO 

NA 

6.4E-03 

8.1E.01 

NA 
l.lE+OO 

NA 

NA 

NA 

l.OE+02 

NA 

2.5E+Ol 

NA 

NA 

NA 

NA 

O.OEtOO 

O.OE+OO 

O.OE+OD 

O.OE+OO 

O.OEtOO 

O.OE+OO 

O.OE+OO 

O.OE+W 

o.oE+w 

o.oE+w 

O.OEtOO 

O.OEtOO 

O.OEtOO 

1.5E-03 

1.9E-03 

5.1E-03 

O.OE+OO 

4.OE-03 

3.68-04 

3.6503 

3.1E-03 

O.OEtOO 

O.OE+W 

5.3b02 

O.OEtOO 

4.9E-01 

8.48-05 

O.OEtOO 

1.7E-02 

O.OEtOO 

l .ZE-01 

1.3E-03 

O.OEtOD 

2.4E.03 

O.OE+OO 

O.OE+OO 

O.OEtOO 

1.2E-06 
D.OE t 00 

4.OE-05 

D.OE to0 

O.OE to0 

O.OEtW 

O.OE+W 

8.3P04 

8.5b04 

l.OE-03 

7.91-04 

9.9E-04 

8.8.5-04 

7.61-04 

8.2E-04 

9.4E-W 

8.2E-04 

4.8E-04 

9.5E-04 

B.lE-04 

9.88-04 

2.2E.03 

9.7P04 

5.9b03 

l.lE-04 

5.2E-05 

2.9E-03 

2.4b03 

5.4EtOO 

5.4E-03 

1.3E-01 

3.8604 

9.lE-01 

l.lE-01 

3.8E-01 

3.5E-01 

1.6E-01 

1.9E-03 

1.4E-02 

6.6E-02 

1.6E-02 

8.5EtOD 
1 .OE-06 

1.3E-05 

6.21-05 

2.OE-04 

l .BE-04 

8.3C05 

3.81-05 

2.8E-02 
4.88-02 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

1.4E-02 

3.9E.02 

1.4E-02 

NA 

1.4E-02 

1.4E-02 

3.1E-02 

3.1E-02 

NA 

NA 

l.OE+OO 

NA 

l.OE+OO 

2.OEt02 

NA 

4.8E+OO 

NA 

8.4E-03 

6.lE-01 

NA 
l.lE+OO 

NA 

NA 

NA 

l.OE+OZ 

NA 

2.5Etol 

NA 

NA 

NA 
NA 

O.OE+OC 

O.OEtOO 
O.OE+OC 

O.OE t OC 

O.OE+OC 

O.OE+OC 

O.DE+OC 

O.OEtOC 

O.OE t OC 

O.OEtOC 

O.OEtOC 

O.OE t OC 

O.OEtOC 

O.OE+OC 
7.OE-O; 

6.6E-Oi 

8.9E-02 

O.OE + OC 

7.8E-0: 
5.8E.0: 

9.4E-0; 

7.8E-0; 

O.OE t O( 

O.OE+O( 

1.3E-01 

O.OE+M 

9.lE-01 

6.7E-Oc 

O.OE+O( 
8.38-02 

O.OEtOO 

3.0E.01 

2.3B02 

O.OEtOO 

1.5E-02 

O.OEtOO 

O.OEtOO 

O.OEtOO 

5.2E-07 

O.OE+W 

7.OE-05 

O.OE to0 

O.OE+M) 

O.OEtOO 

O.OEtOO 

WI 

I 

7.lE-01 1 
HO P Hazard Duotient bxlculatsd by dividing PDE bv RTV) 

1.5EtOO 

2.OE-05 
3.31-06 

3.4b05 

4.OE-05 
3.21-05 

4.OE.05 

3.6E-05 

3.81-06 

3.3E-05 

3.8E-05 

3.3E-05 

1.8E-05 

3.88-05 

3.8E-05 
6.7E-06 

1 .SE-04 

6.71-05 

8.OE-04 

3.38-07 

4.1 E-08 

1.8E-04 

1.3E-04 

1.8E.01 

1.4~.D4 

2.2E-03 

l .ZE-05 

2.8E-01 

4.8B03 

2.8b02 

l.ZE-02 

3.lE-03 

2.71-05 

8.05-04 

2.2E-03 

5.9E-04 

9.7E-01 

6.0.5-07 

l.lE-08 

8.1E-06 

1.X-05 

4.1E-05 

8.1E-06 

2.3E-05 

l .ZE-03 

4.5603 

NA O.OE t 00 

NA O.OEtOO 

NA O.OE too 

NA O.OE+OO 

NA O.OE+OD 

NA O.OE+OO 

NA O.OEtOO 

NA O.OEtOO 

NA D.OE +DD 

NA O.OE to0 

NA O.OEtDO 

NA O.OE+OO 

NA O.OE+OO 

1.4E-02 4.8E-03 

3.9E-02 3.98-03 

1.4E-02 4.8E-03 

NA D.OE tO0 

1.4E-02 2.4E-05 

1.4E-02 2.91-04 

3.1 E-02 5.1E-03 

3.1 E-02 4.2E-03 

NA O.OEtOD 

NA O.OE t DD 

1.oE+oo 2.2E-03 

NA O.OEtOO 

l.OEtOO 2.8E-01 

2.OE + 02 2.4E-06 

NA O.OE to0 

4.8EtOO 2.81-03 

NA O.OEtW 

8,4E-03 4.2B03 

5.1E-01 1.3E-03 

NA O.OE+W 

l.lE+OO 5.4E-04 

NA O.OEtW 

NA O.OE + 00 

NA O.OE+OO 

l.OE+OZ 8.1E-08 

NA O.OE+OO 

2.5EtOl l .BE-08 

NA O.OE+OO 

NA O.OEtOO 

NA O.OEtOO 

NA O.OE t 00 

-.-- 
I Tic 
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Table G-l 2 
d Assumptions for Terrestrial Receptors la] 

Study Area 9 
Remedial Investigation Report, OU 3 
Naval Training Center Orlando, Orlando, Florida 

clltton rnO”SB lSmall herb. mammall 

Mourning dove fSmall omn. mammal) 

American robin (Insectivorous bird1 

i Loggerhead shrike (Carnivorous bird1 

10% 55% 0% 0% 2% 0.147 1 1 .OOE + 00 0.0029 0.04 

1% 94% 0% 0% 5% 5 1 2.50E-01 0.0154 0.13 

40% 55% 0% 0% 5% 2 1 6.25E-01 0.011 0.0748 

14% 0% 70% 15% 1% 16.7 I &SEE-02 0.0079 0.047 

Ial Documentation of exposure parameters prssented in: Table 7-5. 

tbl ED = Exposure Duration (percentage of year receptor is expected to be found at study atesl. ED is assumed to be 1 for this risk assessment. 

[cl SFF - Sits Foraging Frequency fcslculated by dividing site area by receptor home range (cannot exceed 1 .O)l. SFF is assumed to be 1 for lethal w.posure scenario. 

WE-Lethal 1 27-Jan-99 



:~~~a~~ld3Chronic Exposure to Terrestrial Receptors from Ingestion of Reasonable Maximum Exposure Concentrations of ECPCs in Food and Surface ‘Oil 

Study Area 9 
Remedial investigation Report, OlJ 3 
Naval Training Center Orlando, Orlando, Florida 

Id 

i 

,I C&C,,,ated by s,,m,,,~,,g tfw Products of individual Prey type COnCent,adCns and Pe’C*“t ‘n ,Jlet. multiplying by the ingestion rate, and dividing by body weight. 

RME-Lethal 
1 



Table G-1 3 
Estimated Chronic Exposure to Terrestrial Receptors from Ingestion of Reasonable Maximum Exposure Concentrations of ECPCs In Food end Surface Soil 
Studv Area 9 
Remedial lnvestlgetion Report. OU 3 
Naval Training Center Orlando, Orlando, Florida 

EST(MAtED CONTAMMIMIT CO?XENTR4TIoHS 

2.2E-01 
3.1E+w 

4.SE.01 
3.75-01 

4.6E+W 
S.lE+W 
6.5Et03 

E..OE-ol 
2.5E+W 

2.5&o, 
,.SE+Dl 
3.55 +01 
73Ecol 

7.5E.Lll 
8.7E-01 

5.,E+W 
2.4E-02 
2.35-02 
2.1E-02 
, .4E.O2 
1 BE-02 

l.,E+Ol 
5.4E+O1 

. . .,. 

::. 

lb1 
ICI 

LOE-D2 3.91-03 3.9503 3.OE.04 1.5E-02 1.4E-03 
S.OE-02 l.lEQ2 7.5E.03 , .7E.O3 3.41-02 7.5E-03 

3.3E+W i.OE+Ol 1 .OE-02 3.lE-02 1 .OE52 3.fE-02 
1.75+00 7.SE-0, t BE-02 4.68-03 9 ,OE-02 4.5E-03 

5.75-01 2.15-m 1.OE-02 3.7143 1 .OE-02 3.71-03 
1.BE1W 7.4EtW 6.iEg3 2.35.02 2.3E-02 ,.lE-0, 
l.BE+W 5.2E+W 5.1E-03 2.5E-02 2.31-02 1 .ZE.Dl 

7.5192 4.28+02 5.OE-04 4.4E+W 8.0604 4.4E+CQ I 
5.OE-02 2.5E-02 4.OEq2 2.0142 4.OEJJ2 Z.OE-02 
ME-o3 1.5E.02 3.OE-01 5.4E-01 3.OE.Dl 5.4E.m 
5.DE-02 1.3502 2.OE-03 5.OE-04 2.OE.03 S.OE.04 
1 BE-01 2.4EtW 7.8Eal l.ZE+Ol 7.8E-0, l.ZE+Ol 
7.88-02 3.OE+OO O.OE+W O.OE+W O.OElW O.OE+W 
2.05-02 ,.6E+W 6.0E-02 3.8EtW 6.OE-02 HE+00 
7.5EOl 5.75-0, S.OE-03 6.81-03 S.OE-03 6.8E-03 
1.5E.01 
1.3E-01 
,.5E-01 
1.5E.ot 
,.6E-01 
1.5E-0, 
,.5E-o, 
1.5E-01 
,.5E-01 

1.3E-0, 
5.5E-Ol 
3.6E-03 
3.5E-03 
3.2Ei13 
2.2E.03 
2.7E-03 

Z.BE+W 
8.OE+W 

5.0E-02 
l.lE-03 
1 .ZE-02 
1 .SE-03 
1.6E-01 
7.21-03 
1.5E-03 

7.OE-02 
S.&O3 
Z.SE-04 
4.4E.05 
3.4E-03 
1 .OEQ4 

2.3E.02 
8.SE.03 

2.7806 
3.9E-01 
4.8E-01 

&OE-02 
l.,E-03 
5.4E-01 
2.9E.Dl 

3.7E+W 
5.2E-0, 
2.5E.01 
, .2E-0, 
7.OE-01 

7.0542 
5.5E-o3 
ZOE-02 
5.7E-03 
7.5E.02 
5.9E-03 
4.5E-03 

Z.lE+W 
3.7E+Ol 

,N FFd%ARY FOOD iTEM 
r- .:, 
..:: 
‘N 
:: 

1 
1 
1 

BAF VALWS FOR 
Dt”ER FOOD ITEMS 

$&$..‘::::y.~~~ >&& ,.,..,’ ;.::: ,...: . . . . ..:;y :... y, :,:. 
. . . . . . . . . . . . . . . . . . . . . :. ., 

j.:.:;::, 

,@+j#> ,) j:;:::.,: 
. . . . . ..,...,..: 

*fly 
..,.,,.. ,.,. 

:.: F...::, : ?... .,: :,.,:, ;,-;. ..::,. :::::‘, 
i&z$ .::::::I:::::;y ;,‘:::::& .‘i :,:,;,:, .‘.....: :::: ,,:: il.’ 

::, i::+.::.: 
,., ..,: ::,, :(“,:>:: 

2.4E.U NA 
3.OEOl NA 
.2E+00 2.SE +W 
.ZE+w Z.SE+W 
.ZE+W Z.SE+W 
6.6E-01 ,.8E+W 
5.5E-D1 l.EE+W 
7.6E-02 NA 
5.OE-02 NA 
1 .OEU NA 
5.OE.02 NA 
6.OEOl NA 
1.6EQ2 NA 
2.OE-02 NA 
7.5E-01 NA 
1.6E-01 NA 
,.3E01 ?a 
1.5E-0, NA 
I .6E01 NA 
1.6E-01 NA 
1.5E-01 NA 
1.5E-0, NA 
1 AE.0, NA 
1.6E-01 N* 

$ 
27-J*“-SS 
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Table G-l 4 
Risk from Potential’<ethal Effects for Terrestrial Receptors from Reasonable Maximum Exposure Concentrations 01 
Study Area 9 
Remedial Investigation Report, OU 3 

in Food and Surface Soil 

Naval Training Center Orlando, Orlando, Florida 

2-Methvfnaphfhelene 

bis(Z-Ethy(hexyf)phthalate 

4.4’.DDD 

4,4*-DDE 

4,4’-DDT 

alpha-Chlordane 

gamma-Chlordene 

Aluminum 

Antimony 

Arsenic 

Beryllium 

Copper 

Lead 

Manganese 
Selenium 
Silver 

Vanadium 

2,4-D 

2,4-05 

D&PO” 

Dichloroprop 

Dinoseb 

MCPA 

MCPP 

2.3E-04 3.3E+02 6.9E-07 1.5E-04 NA O.OE+OO 

5.SB04 1.6E+02 5.5E-05 5.4C04 NA O.OE+OO 

B.lE-02 1.7E+Ol 4.71-03 $.SE-03 1.2Et02 7.1E-05 

6.48-03 1.4E+02 4.5E-05 1 .OE-03 1.2Et02 5.51-06 

2.3C03 1.7E+Ol 1.4E-04 7.1E-04 l.ZE+OZ 6.OE-05 

5.7E-02 Z.OE+Ol 3.3E-03 1 .ZE-02 4.$E+OO 2.5E-03 

7.4502 Z.OE+Ol 3.78-03 1.3E-02 4.5EtOO 2.5E-03 

l.lE+Ol 7.4E+02 1.5E-02 5.5E+OO NA O.OEtOO 

2.2E-03 3.3E+03 5.51-07 1.3E-03 NA O.OEtOO 

5.61-02 2.9E+ol Z.OE-03 2.61-02 3.6E+OO 7.6E-03 

4.9E-04 2.OE+OO 2.4t04 3.9B04 NA O.OE t 00 

B.OE-01 1.9E+02 4.2E-03 3.5E-01 NA O.OE to0 

7.71-02 $.OE+Ol l .JE-03 5.7b02 7.5E+Ol 7.5E-04 

3.5E-01 2.3E+03 l .$E-04 2.2E-01 NA O.OE to0 

5.71-03 Z.$E+Ol 2.OE-04 1.5E-03 3.OE-01 4.98-03 

5.5E-03 5.5E+oo 9.$E-04 3.31-03 NA O.OEtOO 

1.3E-02 6.2E+OO 2.OE.03 7.9E-03 1.9EtOl 4.1E-04 

1.3E-03 7.4E+Ol l .$E-05 $.OE-04 9.4E+Ol 5.38-06 

4.5P04 1.4E+02 3.5b06 2.2P04 NA O.OE tO0 

5.1E-03 l.ZE+OZ 4.4E-05 2.28-03 5.OEt03 4.41-07 

6.OE-04 B.OE+Ol 7.68-06 2.71-04 NA O.OEtOO 

3.4E-04 l.ZE+Ol 2.9805 1.5E-94 6.3EtOO 2.51-06 

1.6E-01 l.OE+OZ 1 BE-03 5.4E-02 NA O.OEtOO 

2.5E+OO 1.3E+02 1.9E-02 l.lE+OO NA O.OEtOO 

SUMMARY HAZARD INDEX I 6.OE-02 

PDE = Potential Dietary Exposure fmg/k@BW/day) RTV = Reference Toxicity Value fmgkgBW/daY~ 

O.OEtOO 1 2.1 E-05 NA O.OE+OO 

l .$E-03 

3.9E-01 
3.OE-02 

9,7E-03 

2.9E-01 

3.3E-01 

4.lE+Ol 

4.2b03 

5.51-02 

l .$E-03 

7.5E-01 

2.9E-01 

6.9E-01 

2.58-02 
l .ZE-02 

4.5E-02 

2.5C04 

2.4C04 

3.9E.04 

1.5E-04 

l.$E-04 

1.9E-01 

5.7E-01 

5.lE-04 

- 

NA 

NA 

l.ZEt02 

l.ZE+OZ 

1.2Et02 
4.6E+OO 

4.5EtOO 

NA 

NA 

3.5EtOO 

NA 

NA 

7.6E+Ol 

NA 

3.OE-01 

NA 
1.9E+Ol 

9.4E t 01 

NA 

S.OEt03 

NA 
6.3EtOO 

NA 

NA 

O.OEtOO 7.1 E-05 NA O.OE to0 
3.31-03 2.7C02 1.2Et02 2.3b04 
2.51-04 Z.lE-03 l.ZE+OZ 1.7E-OS 
6.1 E-05 6.7C04 1.2E+02 6.5E-05 
5.1 E-02 1.5E-02 4.5E+00 3.38-03 
5.51-02 1 .$E-02 4.$E+OO 3.7b03 

O.OEtOO 1.4EtOO NA O.OEtOO 
O.OEtOO l.lE-04 NA O.OEtOO 

l .BE-02 9.7E-04 3.6E+OO 2.78-04 

O.OEtOO S.OE-05 NA O.OE+OO 

O.OE +00 5.7C02 NA O.OE+OO 

3.$E-03 9.1E-03 7.5EtOl 1 .ZE-04 

O.OEtOO 1.2E-02 NA O.OEtOO 
5.3b02 1.4E-03 3.OE-01 4.5E-03 

O.OE+OO 4.1E-04 NA O.OEtOO 
Z.SE-03 l.$E-03 1.9E+Ol 9.3E-05 

2.7E-05 3.OE-05 9.4EtOl 3.2E-07 

O.OEtOO 1.6E-05 NA O.OEtOO 

7.7b06 9.OE-05 5.OE t03 l .BE-05 

O.OE to0 l.$E-05 NA O.OE t 00 

3.51-05 1.2E-05 5.3EtOO 2.2E-06 

O.OE to0 5.98-03 NA O.OE t 00 
O.OE+OO 5.OE-02 NA O.OE+OO 

HO = Hazard Ouotient fcalculated by dividing PDE by AlVV) 

1.3E-02 

27.Jan-99 



Table G-l 5 .- 
Risk from Potential Sublethal Effects for Terrestrial Receptors from Reasonable Maximum Exposure Concentrations of ECPCs in Food and Surface Soil 
Study Area 9 
Remedial Investigation Report, OU 3 
Naval Training Center Orlando, Orlando, Florida 

biel2-Ethylhexytlphthelete 5.5E-04 

4,4’-DDD 5.1E-02 

4,4,-DDE 6.4E-03 

4,4’-DDT 2.3B03 

alphaChlordane 6.71-02 

gamma-Chlordene 7.4B02 

Aluminum l.lE+Ol 

Antimony 2.21-03 

Arsenic 6.5E-02 

Beryllium 4.91-04 

Copper 5.OE-01 

Lead 7.78-02 

Manganese 3.6E-01 

Selenium 5.71-03 

Silver 6.6b03 

Vanedium 1.3E-02 

2,4-D 1.3E-03 

2,4-DB 4.5E-04 

Delapon 5.1E-03 

Dichloroprop 5.OE-04 

Dinoseb 3.48-04 
MCPA 1.5E-01 
MCPP 2.5E+W 

NA 

3.5E+W 

Z.OE-02 
Z.OE-02 

2.OE-02 

l.BE+W 

1.5!z+oo 

l.OE+Ol 

NA 

6.5b02 

5.5P02 

l.OE+Ol 

7.OE+OO 

6.2Et02 

1.3E+Ol 

l.BE+OO 

5.4E+OO 

9.3iz+01 

NA 

l.ZE+OZ 

NA 

NA 

NA 

NA 

O.OE t 00 

2.5E.04 

4.OE to0 

3.2E-01 

l.lE-01 

4.2b02 

4.68-02 

l.lE+OO 

O.DEtOO 

l.OE+W 

5.7E-03 

5.OE-02 

l.lE-02 

5.58-04 

4.2E-04 
3.71-03 

1.5E-03 

1.4E-05 

O.OE+OO 

4.4C05 

O.OE + 00 

O.OE + 00 

O.OEtOO 
O.OE+OO 

SUMMARY HAZARD INDEX I 5.5EtW 

PDE = Potential Dietary Exposure fmgRgBW/dey) RN = Reference Toxicity Value ImgikgBY 

1.5E-04 

6.4E-04 

5.5E-03 
1 .OE-03 

7.1E-04 

1.2E-02 

1.3E-02 

B.SE+OO 

1.3E-03 

2.5E-02 

3.9E.04 

3.5E-01 

5.7E-02 

2.2E-01 

, .SE-03 

3.3E-03 

7.9b03 

6.OE-04 

2.2b04 

2.2b03 

2.71-04 

1.5E-04 

5.4C02 

l.lE+OO 

NA 

NA 

1.4E-02 

3.91-02 

1.4E-02 

3.1E-02 

3.1E-02 

NA 

NA 

l.OE+OO 
NA 

NA 

7.5Et02 
NA 

5.lE-01 
NA 

l.lE+W 

l.OE+02 

NA 

2.5E+Ol 
NA 

NA 

NA 
NA 

O.OE t 00 

O.OE t 00 

6.1E-01 

2.56-02 

5.1 E-02 

3.9E-01 

4.3E.01 

O.OEtOO 

O.OE+OO 

2.5802 

O.OE to0 

O.OE+OO 

7.6E-05 

O.OEtOO 

2.46-03 

O.OE+OO 

7.2C03 

S.OE-06 

O.OE t 00 

5.9C05 

O.OE+OO 

O.OE+OO 

O.OEtW 
O.OE+OO 

1.5E-03 

3.9E-01 

3.OE-02 

9.71-03 

2.9E-01 

3.3E-01 

4.1E+Ol 

4.2E-03 

5.68-02 

l .fiE-03 

7.6E-01 

2.9E-01 

5.9E-01 

2.61-02 

1.2E-02 

4.58-02 

2.5E-04 

2.4E-04 

3.9E-04 

1.5E-04 

1 .EE-04 

1.9E-01 

5.7E-01 

NA 
1.4E-02 

3.9E-02 

1.4E-02 

3.1 E-02 

3.1 E-02 

NA 
NA 

l.OEtOO 

NA 

NA 

7.61+02 

NA 

%.lE-01 

NA 

l.lE+OO 

l.OE+02 

NA 

2.5EtOl 

NA 

NA 

NA 

NA 

O.OE+W 

2.5E+Ol 

7.5E-01 

6.9E-01 

9.6E+OO 

l.lE+Ol 

O.OEtW 

O.OE+W 

6.6C02 

O.OE t 00 

O.OEtOO 

3.5b04 

O.OEtW 

4.1 E-02 

O.OEtOO 

4.4b02 

2.6B06 

O.OEtOO 

1.5E-05 

O.OEtW 

O.OEtW 
O.OE+OO 

O.OE+OO 

7.1E-05 

2.71-02 

2.1E-03 

6.7E-04 

1 .SE-02 

1 .BE-02 

1.4E+W 

l.lE-04 

9.7E-04 

S.OE-05 

5.7E-02 

9.1 E-03 

1.2E-02 

1.4E-03 

Q.lE-04 

1.5E-03 

3.OE-05 

1.6E-05 

9.OE-05 

1.5E-05 

1.2E-06 

5.9b03 

5.OE-02 

NA 
1.4E-02 

3.91-02 

1.4E-02 

3.1 E-02 

3.1 E-02 

NA 

NA 

l.OE+OO 

NA 

NA 

7.5E+02 

NA 

B.lE-01 

NA 

l.lEtOO 

l.OEtO2 

NA 

2.5E+Ol 

NA 

NA 

NA 
NA 

O.OE + 00 

1.9E+OO 

5.3E-02 

4.5b02 

5.2E-01 

5.5E-01 

O.OEtW 

O.OEtOO 

9.7E-04 

O.OE+OO 

O.OE+OO 
1.2E-05 

O.OE + 00 
2.4b03 

O.OE+OO 

1 .bE-03 

3.OE-07 

O.OE+OO 

3.5E-05 

O.OE+OO 

O.OE+OO 
O.OE + 00 

O.OE + 00 

HO = Hezard Ouotient (calculated by dividing PDE by RTV) 

5.OE+Ol 1 
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Table G-16 
Estimated Chronic Exposure to Terrestrial Receptors from Ingestion of Central Tendency Exposure Concentrations of ECPCS in Food and Surface 9Oii 
Study Area 9 
Remedial Investigation Report, OU 3 
Naval Training Center Orlando, Orlando, Florida 

EXFO9”RE CONCENTRATloN DATA 

7.7602 
1.w01 
8.5E-01 
8.9E-02 
X01-01 
3.E.01 
3X.01 

,.5E,O3 
4.8E-01 

*.3E+W 
,.ZEOl 

5.5E+W 
l.*E+Ol 
,.9E+Ol 

,.OE-01 
8.7E-0, 

,.8X+00 
9.oEQ3 
, .7E42 
1.5E02 
l.lE-02 
1.5E-02 

*.2F.+OO 
I.,E+Ol 

6.OE-02 
3.3E+Ou 
,.7E+W 

6.76-0, 
l.SE+W 
1..%+W 

7.5E-02 
6.0E-02 
5.5E43 
5.OE.02 
, .5E41 

5.96-03 
Z.*E+cu 

1.6E-01 
1.7E-0, 
5.OE-ot 
5.3E-01 

,.2E+02 
2.4E-02 
1.6E.02 
B.OE-03 

l.,E+W 

7.5E-03 
1 .OE-02 
I .OE-02 
1 .OE-02 
5.IE.03 
6.,E-03 
5.OE.04 
4.OE-02 
3.OE.01 
2.OE03 
7.5E.0, 

1 AE-03 
5.85.03 
5.9E-04 
3.OE-03 
1.9E-03 
2.OE-03 

,.3E+00 
1.9E.02 
6.9E-01 
2.4144 

5.,E+W 

3.41-02 
1 .OEG2 
1 .OE42 
1 .OE.02 
2.38.02 
2.38-02 

5.OE-04 
&OE-02 
3.OE-oI 

2.0E-03 
7.56-0, 

5.1E-03 
&BE-03 
8.91-04 
3.0E-03 
5.7E-03 
%OE-03 

,.3E+00 
1.81.02 
5.9E.01 
2.41.04 

S.,E+00 
7.86.02 ,.2E+00 O.OE+Oo O.OEcoo O.OE+W O.OE+OO 
2.OE-02 3.7EO, 5.OE-02 9.4E-01 6.OE-02 9.4E.01 
7.5E-01 5.3E-0, 9.OE-03 5.3EQ3 %OE-03 5.3E-03 

,.OE-02 
2.OE-03 
7.55-03 I 

,.6E-0, 
,.3E-0, 
1.5EQl 
1 .SEO, 
1.6E-0, 
1.6E-0, 
1.5E-01 
1.6E.01 
1.5E.01 

,.3&O, 

2.3E-01 
, AE.03 
2.5EO3 
2.78-03 

1.76-03 

2.7E03 
9.3E-0, 

,.,E+W 

5.OE-02 
,.,.$03 

1.2142 

1.9E.03 
I.5501 
7.21-03 
,.6EQ3 
2.3E-02 
8.98-03 

7.0E-02 
Z.OE-03 
l.iE.04 
3.31-06 
2.96-03 

7.9E-05 

2.7E-06 
1.4E-01 
9.9.602 

B.OE-02 
,.,6.03 

5.4E.0, 
2.9E-01 

3.7E+OO 
5.2E-01 
2.6E-0, 
,.2&O, 

,.OE-01 

6.OE03 
5.51-02 

5.5E-03 

4.5E-03 

7.6E4, 
7.8E+W 

OTHER FOOD ITEMS 

2.4E-01 NA 
3.OE-x NA 
.ZE+M) 
.2E+W 
.2E+ca 

1.SEQl 
6.6E.0, 
7.6E-02 
5.OE-02 
, .OEQl 
5.OE.02 
5.OE-01 
1.6E42 
2.OE.02 
7.6E-0, 
1.6E-01 
,.3&O, 
l.SEQ, 
1.6E.01 
1.6EQi 
1.6E.01 
1 .SE.Ol 
,.6E-o, 

1.5E.0, 

2X+00 

2.4E+OO 
2.9E+OO 
,.8E+00 
,.5E+00 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
N* j 
NA 
NA 
NA 
NA 

1 

> 
‘> ‘ 



Table G-l 6 
Estimated Chronic Exposure to Terrestrial Receptors from Ingestion of Central Tendency Exposure Concentrauo of ECPCs in Food and Surface Soil 
Study Area 3 
Remedial Investigation Report, OU 3 
Naval Training Center Orlando, Orlando, Florida 

POTENTIAL DIETARY EXPOSURE (mg/kgBW/dayl Id1 

P-Methylnaphthalena 

bis(Z-Ethylhexyllphthalate 

4,4’-DDD 

4$-DDE 

4,4’-DDT 

alpha-Chlordane : 

gamma-Chlordane 

Aluminum 

Antimony 

Arsenic 

Beryllium 

Copper 

Lead 

Manganese 
Selenium 

Silver 

Vanadium 

2.4-D 

2.4-06 

Oalapon 

Olchforoprop 

Dinoseb 

MCPA 

MCPP 

2.3E-04 

7.1E-04 

2.2b02 

1.3E-03 

1.9E.03 

5.6E-03 

5.7E-03 

3.3E+OO 

2.1E-03 

4.7E-02 

2.3B04 

3.5E-01 

3.OE-02 

6.9E.02 

5.3E-03 

&BE-03 

4.4E-03 

5.OE-04 

3.6P04 

4.4P03 

4.6804 

3.4P04 

6.4G02 

5.3E-01 

1.5E-04 

4.4E-04 

2.3B03 

2.OE-04 

6.8E-04 

9.6E-04 

1 .OE-03 

2.5E+OO 

1.3E-03 

2.3E-02 

1.9E-04 

1.5E-01 

2.2E-02 

5.4P02 

1.4E-03 

3.3E-03 

2.SE-03 

2.2804 

1.7E-04 

1 .SE-03 

2.1E-04 

1 .SE-04 

3.OE-02 

2.3E-01 

5.1E-04 

1.2E-03 

l.lE-01 

6.OE-03 

7.9E-03 

2.48-02 

2.5P02 

l.ZE+Ol 

4.1 E-03 

4.6P02 

7.9B04 

3.3E-01 

l.lE-01 

1.5E-01 

2.3P02 

1.2E-02 

1,7E-02 

9;7E-05 

1 .BE-04 

3.3804 

1.2E-04 

1 .SE-04 

7.OE-02 

l.ZE-01 

2.1E-05 

5.7E-05 

7.4B03 

4.1 E-04 

S.SE-04 

1.3E-03 

1.4E-03 

4.OE-01 

1 .OE-04 

6.OE-04 

2.4E-05 

2.5E-02 

3.5b03 

2.9E-03 

1.3E-03 

4.1 E-04 

6,3E-04 

l.lE-05 

1.2E-05 

7.6E-05 

l.lE-06 

1.2E-05 

3.2E-03 

1.2E.02 

Id1 Calculated by summing the products of individual pray type Concentrations and percent in diet, multiplying by the Ingestion rate, and dividing by body weight. 

RME-Lethal 27-Jan-99 



Table G-1 7 
Risk from Potential Sublethal Effects for Terrestrial Receotors from Central Tendency Exposure Concentrations of ECPCs in food and Surface Soil 
Study Area 9 
Remedial Investigation Report, OU 3 
Naval Training Center Orlando, Orlando, Florida 

2.Methylnaphthalsne 

bis(Z-Eth~hsxyllphthslate 

4.4’.DDD 

4.4’.DDE 

4.4’.DDT 

alphaEhlordane 

gamma-Chlordane 

Aluminum 

Antimony 

Arsenic 

Beryllium 

Copper 

Lead 

Manganese 

Selenium 

Silver 

Vanadium 

2.4-D 

2.4.DS 

Dalepoll 
Dichloroprop 

Oinoseb 

MCPA 

MCPP 

2.3E-04 NA O.OE+OD 
7.lE.04 

2.2E-02 

1.3E-03 

1.9E-03 

5.5C03 

6.7E-03 

3.3E+OO 

2.1E-03 

4.7E.02 

2.31-04 

3.5E-01 

3.OE-02 

6.98-02 

S.3G03 

6.6E-03 

4.4E-03 

S.OE-04 

3.6E-04 

4.48-03 

4.68-04 

3.4~.04 

6.4E-02 

5.3E-01 

3.5E+OO 

2.OE.02 

2.OE-02 

2.OE-02 
1,6E+OO 

lSE+OO 

l.OE+Ol 

NA 

5.6P02 

8.5E-02 

l.OE+Ol 

7,OE+OO 

6.2E+02 

1.3E+Ol 

1.6EtOO 

6.4EtOO 

9.35+01 

NA 

1.2E+02 

NA 

NA 

NA 

NA 

2.OE-04 

l.lE+oo 

6.4E-02 

9.4E-02 

3.4.5-03 

3.5C03 

3.3E-01 

O.OE +oo 
6.2E-01 

2.7E-03 

3.5C02 

4.3C03 

1.4E-04 

3.9E-04 

3.7503 

5.3c04 

6.4C06 

O.OEtOO 

3.6E-05 

O.OE to0 

O.OE too 

O.OE t 00 

O.OE+W 

. . . . ..I,, “. .(. ::. .;;. ‘.‘l. 

.. . ..’ 

,..:: .‘yy ,.,.,. z. 

., “: 
_:‘paii 

:.: ‘:. &fpu*g &y* .: :,:.,:: .: I: ~:‘;...i:::::,:l.:.:,~:~ .:. 

: :, *j.$ ..,:...: ‘1 Y::; ::&,: .,::: .I.:.:.:.: 

1.5E-04 NA O.OEtOO S.lE-04 NA O.OEtOO 2.1G05 O.OEtOO 

4.41-04 

2.3E-03 

2.OE-04 

5.8E-04 

9.BE-04 

1 .OE-03 

2.5EtOO 

1.3E-03 

2.3E-02 

1.9E-04 

1.5E-01 

2.2E-02 

5.48-02 

1.4E-03 

3.3C03 

2.6C03 

2.2E-04 

1.7E-04 

1.9E-03 

Z.lE-04 

1 .SE-04 

3.OE.02 

2.3E-01 

NA 

1.4E-02 

3.9E-02 

1,4E-02 

3. ,E-02 

3.1E-02 

NA 

NA 

l.OEtoo 

NA 

NA 

7.5E+02 

NA 

6.lE-01 

NA 

l.lE+OO 

l.OE+OZ 

NA 

2.5E t 01 

NA 
NA 

NA 

NA 

O.OE + 00 

1.7G01 

5.2E-03 

4.2E-02 

3.2C02 

3.3E-02 

O.OE t 00 

O.OEtOO 

2.38-02 

O.OE+OO 

O.OE+OQ 

2.9C05 

O.OE+OO 

2.21-03 

O.OE t 00 

2.5803 

2.2b06 

O.OE t 00 

7.7b05 

O.OE to0 

O.OE t 00 

O.OE+OO 

O.OE+OO 

1.2E-03 

l.lE-01 

6.OE-03 

7.9E-03 

2.4E-02 

2.5E-02 

1.2E+Ol 

4.1E.03 

4.68-02 

7.QE-04 

3.3E-01 

l.lE-01 

1.5E-01 

2.3602 

1.2E-02 

1.7E.02 

9.7E-05 

1 BE-04 

3.31-04 

1.2E-04 

1.6E-04 

7.OE-02 

l.ZE-01 

NA 

1.4&02 

3.9k02 

1.4E-02 

3.lE-02 

3.1E-02 

NA 

NA 

l.OE+OO 

NA 

NA 
7.5E+02 

NA 

6.lE-01 

NA 

l.lEtOO 

l.OE+OZ 

NA 

2.5E+Ol 

NA 

NA 

NA 

NA 

O.OE+OO 

7.6EtOO 

1.5E-01 

6.6E-01 
?.5E-01 

B.lE-01 

O.OEtOO 

O.OEtOO 

4.68-02 

O.OEtOO 

O.OE+OO 
1.5E-04 

O.OE t 00 

3.8B02 

O.OE+OO 

1 SE-02 

9.78-07 

O.OEtOO 

1.3E-05 

O.OEtOO 

O.OE t 00 

O.OE+OO 

O.OEtOO 

I I 
1 SUMMARY HAZARD INDEX I 

,- 
2.55+00, I l.OE+Ol 1 

PDE = Potential Dietary Exposure fmgfigBW/davt RTV = Reference Toxicity Value fmg&SW/dev) HO = Hazard Duotisnt Icalculated bv dividing PDE bv RTV) 

_ __ 
6.7E-05 

7.4E.03 

4.lE-04 

5.5E-04 
1.3E-03 

1.4E-03 
4.OE-01 

1 .OE-04 

6.OE-04 

2.41-06 

2.5E-02 

3.5E-03 

2.98-03 

1.3E-03 
4.1E-04 

&3E-04 

l.lE-05 

l .ZE-06 
7.8E.05 

l.lE-05 

l .ZE-05 

3.21-03 

1.2E-02 

NA 

NA 

1.4E-02 

3.9E-02 

1.4E-02 

3.1 E-02 

3.1E-02 

NA 

NA 

l.OEtOO 

NA 

NA 
7.5Et02 

NA 

6.lE-01 

NA 

l.lE+OO 

l.OEtO2 

NA 

2.5E t 01 

NA 

NA 

NA 

NA 

O.OEtOO 

6.3E-01 

l.lE-02 

3.9b02 

4.3b02 

4.48-02 

O.OE t 00 

O.OE +oo 

&OE-04 

O.OE+OO 

O.OE t 00 

4.7E.06 

O.OE+OO 

2.28-03 

O.OEtOO 

5.68-04 

l.lE-07 

O.OE t 00 

3.1E-06 
O.OE+OO 

O.OE+OO 

O.OE+OO 

O.OE+OO 
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APPENDIX H 

GROUNDWATER TOXICITY TESTING REPORT 



Aquatec 
s&pt Ecology q 

Biological Sciences 
Efwtronmental 
Toxicology Assessments & Micrcbdogy 

March 1 ‘l , 1998 

Anita Pease 
ABB Environmental Services 
2120 Washington Boulevard, Suite 300 
Arlington, Virginia 22204 

Dear Ms. Pease: 

/ 
. . . - 

Enclosed please find the results of screening-level chronic toxicity tests (Final 
Report) conducted on three groundwater samples (NTC Orlando) received at 
Aquatec Biological Sciences on 19 and 20 February 1998. This report has been 
revised to include comparisons to the reference station. We have also enclosed a 
diskette containing an electronic copy of the report (1652F.doc) and cover letter (03- 
l l-98.doc). 

If you have any additional comments or questions regarding the report or data 
package, please contact me or Dr. Philip C. Downey. We look forward to the 
opportunity to work with you again. 

75 Green Mountain Drive, South Burlington. Vt. 05403 Tel: 802.860.1638 Fax: 802.658.3189 



Resutts of the 

Ceriodaphnia dubia Survival and Reproductioaad 
Pimef3hale.s promeias, Larval Survival 

and Giowth Toxicity Tests 
BTR 1652 & A654 

Final Report 

Prepared by: 
AquateC Biological SCienCeS 

75 Green P,4ounta!n Drive 
Souti; B~ri~ngw?. \/ermont 



Sciences 

Aquatkc 

BTR: 1652 8 1654 

PROJECT: 9801’7 

1 have reviewed this data package, which was completed under my supervision. This data 

package is complete, and to the best of my ability, accurately reflects the conditions and the 

results of the reported tests. 

I have reviewed and discussed this data package with the responsible laboratory manager. 

Based on this review, the data package was, to the best of my knowledge and belief, 

conducted in accordance with established company quality assurance procedures. 

Quality Assurance Officer 

3/11/9$ 

Date 

. 

- 
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EXECUTIVE SUMPWRY 

Results of Screening Chronic Toxicity Tests on 
NTC Orlando, Florida Groundwater Samples 

Conducted February 1998 

Laboratory 
Test ID 

Lab Control 1 

Went 
Sample ID 

- 

Species 

Ceriodaphnia dubia 

Chronic Reproduction 
Acute End of Test (Avg,, no. 

48-h Survival Survival neonates per 

(Oh) (%I fermiale) 

100 100 32.7 

4918 08G01601 Cetiodaphnia dubia 100 100 33.9 

Lab Control 2 Cetiodaphnia dubia 100 100 46.7 

4922 08G01801 Ceriodaphnia dubia 100 100 50 

4923 08G01303 Cen‘odaphnia dubia 100 100 34.1’ 

. Indicates a statistically significant reduction relative to the concurrent Laboratory Control (P*w 
Reductions in survival or reproduction of Cen’odaphnia dubia in samples 4922 and 4923 relative to the 
reference sampie 4918 were not observed (direct observation). 

Laboratory 
Test ID 

Lab Control 1 

Chronic 
Acute End of Test Growth 

Client 48-h Survival Survival (Avg. dry wt.) 
Sample ID Species 1%) % 0 

Pimephales promeias 100 93 0.43 - 

4918 08GOl601 Pimephales pmmeias 100 90 0.46 

Lab Control 2 - Pimephates promelas 100 98 0.49 

4922 08G01801 Pimephales promelas 100 98 0.47 

4923 08601303 Pimephales prome/as 100 95 0.44’ 

l Indicates a statistically significant reduction relative to the concurrent Laboratory Control (PcO.05). 
Reductions in survival or growth of Pimephales promelas in samples 4922 and 4923 relative to the 
reference sample 4918 were not observed (direct observation and statistical analysis). 
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INTRODUCTION: 

Samples were received for toxicity testing at Aquatec 

Mountain Drive, South Burlington, Vermont. The results of 

Client: 
Permit Number: 
Facility: 
Initial Sampling Date: 
Tests Conducted: 

Biological Sciences of 75 Green 

the following tests are reported: 

ABB Environmental Services 
Not applicable 
NTC Orlando (Groundwater) 
2/l 8/98 (sample 4918) and 2/l 9198 (samples 4922 and 4923) 
Daphnid, Ceriodaphnia dubia, Survival and Reproduction 
Fathead Minnow, Pimephales promelas, Larval Survival and Growth 

METHODS: 

The procedures followed in conducting these toxicity tests were based on methods described 

dy the USEPA (EPA 600/4-89/001) as indicated in Table 1 and Table 2. Sample 4918 

(08GOl601) was received on 19 February 1998. Toxicity tests for this sample were initiated 

on 19 February 1998 with concurrent Laboratory Controls. Samples 4922 (08G01801) and 

4923 (08G01303) were received on 20 February 1998. Toxicity tests for these samples were 

initiated on 20 February 1998 with concurrent laboratory Controls. 

Statistical analysis or organism responses was performed by comparing the sample toxicity 

test results with the concurrent Laboratory Control for each species, Comparisons of the 

responses observed in samples 4922 (08G01801) and 4923 (08GOj 303) were also compared 

to sample 4918 (08G01601) by direct observation or by statistical analysis. 

PROTOCOL DEVIATIONS: 

Protocol deviations were not encountered. 

Aquatec Biological Sciences 75 Green Mountain Drive South Burlington, VT 05403 
C\98017IR\1652F.Doc 

2 



Statistical summaries for the Ceriodaphnia dubia and the Pimephales prom&as cnrohic 

toxicity tests are located in Appendix A. 

0 Sample 4918 (08G01601) did not exhibit acute or chronic toxicity relative to the Laboratory 

Control for Ceriodaphnia dubia or Pimephales promelas. 

0 Sample 4922 (08G01801) did not exhibit acute or chronic toxicity when compared to the 

Laboratory Control or to reference sample 4918 (08G01601) for Ceriodaphnia dubia or 

Pimephales promelas. 

0 Sample 4923 (08GOl301) exhibited chronic toxicity for Cetiodsphnia dubia (reduction in 

reproduction) and Pimephales promeias (reduction in growth) when compared to the 

Laboratory Controls. Sample 4923 (08G01301) did not exhibit chronic toxicity for 

Ceriodaphnia dubia or Pimephales promelas when this sample was compared to the 

reference sample 492 8 (08G01601). 

QUALITY ASSURANCE: 

Standard reference toxicant (SRT) tests were conducted for each test species. The resulting 

LC50 value for Ceriodaphnia dubia and Pimephales promeias were within control chart limits 

and were theriore deemed acceptable 

Aquatec Biological Sciences 75 Green Mountarr! Drive-South Burlington, VT 05403 
C\98017\R\1652F.Doc 
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Table 1: Test conditions for the ciadoceran (Ceriodaphnia dubia) survival and 
reproduction toxicity test. 

ASSOCIATED PROTOCOL: EPA 1994. Short Term Methods for Estimating the Chronrc 
Toxicity of Ef?Tuents and Receiving Waters fo Freshwater Orgatiisms. (EPA1600/4-891001). 

1. Test type: Static, daily renewal 

2. Test temperature: 25 It 1°C 

3, Light quality: Ambient laboratory illumination 

4. Photoperiod: 

5. Test chamber size: 

16 hr. light, 8 hr. dark 

30 mL 

6. Test solution volume: 15-20mL 

7. Renewal of test solutions: Daily 

8. Age of test. organism: Less than 24 hr.; and all released within an 
8 hr. period of each other 

9. Number of neonates per test 
chamber: 1 ;/-‘p. i 

10. Number of replicate test chambers 
per treatment: IO 

11, Number of neonates per test 
concentration: 10 

12. Feeding regime: Feed 0.1 ml each of YTC and algal 
suspension per exposure chamber daiiy. 

? 3. Aeration: None 

14. Control water: Moderately hard synthetic water (prepared 
us,ing deionized water and reagent grade 
chemicals). 



ble 1. Test conditions for the cladocerati (Ceriodaphnia dubia) survival and 
reproduction toxicity test (continued). 

15. Test concentrations: 

16. Dilution factor: 

17. Test duration: 

One (100 %) 

None 

Until 60% of control females have three 
broods 

18. Monitoring: Daily temperature, dissolved oxygen pH, 
and conductivity on old and renewal water. 
Hardness and alkalinity on Control and 
100% sample. Biological monitoring 
(survival, number of neonates) daily 

19. Effects measured: Survival and reproduction 

20. Toxicity endpoints: A-NOEC (Acute-No-Observed-Effect- 
Concentration) - the highest concentration 
of effluent which causes no observable 
adverse effects on the test organisms (i.e., 
not statistically different from the controls) 
measured at 48 hours. 

C-NOEC (Chronic-No-Observed-Effect- 
Concentration) - the highest concentration 
of effluent which causes no observalble 
adverse effects on the test organisms (i.e., 
not statistically different from the controls) 

21. Analysis method: EPA flowchart (EPA/600/4-891001) using 
TOXIS Version 2.5 (01993, 1994 
EcoAnalysis, Inc.) 

22. Test acceptability: 80% or greater survival and an average of 
15 or more young/female in the control 
solutions. At least 60% of survivinfg 
females in controls must have produced 
third brood 

23. Reference toxicant test:’ Sodium chloride 48-h LC50 



Table 2. Test conditions for the fathead minnow (Pimephales promeias) 7-day larval 
survival and growth toxicity test. 

f---x 

ASSOCIATED PROTOCOL: EPA 1994. Short-Term Methods for Esfimating the Chronic 
Toxicity of Effluents and Receiving Waters fo Freshwater Organisms. (EPA1600/4-891001). 

1. Test type: 

2. Test temperature: 

3. Light quality: 

4. Photoperiod: 16 hr. light, 8 hr. dark 

5. Test chamber size: 600 ml 

6. Test solution volume: 

7. Renewal of test concentrations: 

8. Age of test organisms: 

9. No. larvaeltest chamber and control: 

10. No. of replicate chambers/ 
concentration: 

11. No. of larvae/concentration: 

12. Feeding regime: 

13. Cleaning: 

14. Aeration: 

15. Control water: 

16. Test concentrations: 

Static, daily renewal 

25 + 1°C 

Ambient laboratory illumination 

250 ml/replicate 

Daily (samples cold-stored between renewals) 

Newly hatched larvae, 24 his. old 

15 

./---A 

4 

60 

Feed 0.1 ml newly hatched brine shrimp (Artemia) 
naupli twice daily, 6 hrs. between feedings (at the 
beginning of the work day prior to renewal, and at 
the end of the work day following renewal). Not 
fed on Day 7. 

Siphon daily, immediately before test solution 
renewal 

None, unless dissoved oxygen drops below 40% 
of saturation 

Moderately hard synthetic water (prepared using 
deionized water and reagent grade chemicals. 

One (100 %) 



Table 2. Test conditions for the fathead mi@jw (Pimephales promeias) larval 
survival and growth toxicity test. (continued). 

17. Dilution factor: None 

18. Test duration: 7 days 

19. Monitoring: Daily temperature, dissolved oxygen, pH, and 
conductivity on old and renewal water. Hardness 
and aikalinity on the Control and 100% sample. 
Biological monitoring daily (survival counts, 
removal of dead) 

20. Effects measured: Survival and growth 

21, Toxicity endpoints: A-NOEC (Acute-No-Observed-Effect- 
Concentration) - the highest concentration 
of effluent which causes no observable 
adverse effects on the test organisms (i.e., 
not statistically different from the controts) 
measured at 48 hours. 

C-NOEC (Chronic-No-Observed-Effect- 
Concentr&ion) - the highest concentration 
of effluent which causes no observable 
adverse effects on the test organisms (i.e.-, 
not statistically different from the controls) 

22. Analysis method: 

23. Test acceptability: 

EPA flowchart (EPA1600/4-891001) using TOXlS 
Version 2.5 (01993, 1994 EcoAnalysis, Inc.) or 
direct observation 

80% or greater survival in the controls; rninimum 
average dry weight of controls should be0.25 mg 

24. Reference toxicant test: Sodium chloride 48-h LC50 
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lest Date: 
Sample Date: 

Species: 
Tesr Type: 

/ Aauatec Biological Sciences / 

2/19/98 Test N-r: 

2/10/98 lest Matcriai: 

Cetiodaphnia dubia source: 

Chronic 

4918.003 
Discharge Monitoring Rp:. 
YTCORLAKD 
ASS Tallahassee 
RTC Orlanoo,FLA 

I SUMMARY 
I 

End Point Day Transformation Cone #Reps Mean StDev 74 SW-V 

Proportion Alive 7 No transformation 
X 0.000 0 10 1.00 0.000 
x 100.000 D 9 1.00 0.000 

Proportion Alive 

Reproduction 

7 No transformation 

; 100.000 0.000 D 0 10 9 1.00 1.00 0.000 0.000 

No transformation 

: 100.000 0.000 D D 10 9 32.70 33.89 3.L66 L.859 

x = indicates concentrations used in calculations 
- 

- HYPOTHESIS TEST - 
- 

End Point Day Transformation/Analysis NOEC LOEC TU MSE MSD 

Proportion ALIve 
--- 

7 No transformation 
Fisher Exact >100.000 >100:000 < 1.00 

Proportion ALive 7 No transformation 

?+@- 
Fisher Exact >100.000 >100.000 ( 1.00 

Reproduction No transformation 
Uilcoxon test with gonfe >lOO.OOO >lOO.DOD < 1.00 17.L70 3.3L2 



Tesr Date: 2/19/90 
Sawle Date: 2/10/90 

Species: Pimephales prmelas 
Test type: Chronic 

Aquerec Biological SciefWS 1 

Test Namer: &918.001 
Test Material: Discharge Monitoring Rp:. 

Source: YTCORLAND 
AEB Tat Lanassee 
NTC Orlando,FLA 

j SUnWARY 1 

End Point Day Transformation Cone #Reps Mean StDev x Surv 

/---a 

ProportIon Alive 7 Arc Sine sqrt u/ ad). 
X 0.000 D 4 1.44 0.000 
x 100.000 D L 1.u 0.000 

Proportion Alive 

Proportion Alive 

2 No transformation 
0.000 D 4 1.00 0.000 

100.000 D 4 1.00 0.000 

7 Arc sine sqrt u/ adj. 
X 0.000 D 4 1.31 .lOO 
x 100.000 D 4 1.26 .14L 

Proportion Alive 7 No 

Ueight No 

transformation 

transformation 

0.000 D L .93 .054 
100.000 D 4 .90 .006 

X 0.000 D L .43 .OZl 
X 100.000 D L .(16 .055 

X = indicates concentrations used in calculations 

End Point 

Prooortlon ALIve 

- HYPOTHESIS TEST - I 

Day Transformation/Analysis NOEC LOEC TU MSE MSD 

-- 
7 Arc ?,lne sqrt u/ aal. 

,----y 

Proportion Alive 7 Arc sine sqrt u/ adj. 
witcoxon test uith Bonfe >lOO.OOO >lOO.OOO < 1.00 ,015 .107 

- 

,tieigh: No transformation 
h'ilcoxon test with Bonfe >lOO.OOO >lOO.OOO c I.00 .002 .057 



/ Aquatec Biologicai Sciences I 

Test Date: 2/20/98 
Samle Date: 2/19/9B 

Species: Ceriodaphnia dubia 
Test Type: Chronic 

Test Numer: 4922.003 
Test Material: Discharge Monitoring Rp:. 

Source: NTCORLANO 
ABB Tallahassee. 
NTC Orlando,FLA 

I 
End Point Day Transformation 

SUMMARY 

Cone 

Proportron Alive 7 ho transformation 
X 0.000 D 10 
X 100.000 D 9 

Proportion Alive 7 No transformation 
X 0.000 D 10 
x 100.000 D 9 

Reproduction No transformation 
X 0.000 D 10 
x 100.000 D 9 

Mean StDev Vn Surv 

-- 

1.00 0.000 
1.00 0.000 

1.00 0.000 
1.00 0.000 

L6.70 5.187 
50.00 2.739 

x = indicates concentrations used in caicuiations 

End Poinr 

- HYPOTHESIS TEST - / 

Day Transformation/Analysis NOEC LOEC TIJ HSE MSD 

Proport>on A 

Proportion A 

Reproduction 

1Ve 
-- 

? No transformatloh 
Fisher Exact >100.000 >100.000 < 1.00 

ive 7 No transformatioh 
Fisher Exact >100.000 ~100.000 < 1.00 

. . 

No transformation 
uilcoxon test with Bonfe ~100.000 >lOO.OOO < 1.00 17.771 3.370 



I 

Test Date: 
Sample Date: 

Species: Pimphales prowlas 
Test Type: Chronic 

Aouatcc Biological Sciences I 

Test N&r: 
Test Hareriai: 

Source: 

L922.007 
Discharge Monitoring Rpt. 
WTCORLAND 
ABB Tallahassee 
NTC Orlanoo,FLA 

SUUMARY 

End Point Day Transformation cone #Reps Mean StDev % Surv 

Proportion Alive 7 Arc sine sqrt u/ aaJ. 

Proportion Alive 2 No transformation 

Proportion Alive 

Proportion Alive 

7 Arc sine sqrt u/ adj. 

7 No transformation 

Ueight No transformation 

X 0.000 D 4 1.44 0.000 
X 100.000 D 4 1.44 0.000 

0.000 D 4 1.00 0.000 
100.000 D 4 1.00 0.000 

X 0.000 D 4 1.41 -066 
X 100.000 D 4 1.41 .066 

0.000 D 4 .98 .033 
100.000 D 4 .98 .033 

: lOO:OOO 0 000 D D 4. 4 .49 .47 -034 .021 

5 = indicates concentrations used in calculations 

- HYPOTHESIS TEST - 

End Point 

ProportIon Alive 

Day 

7 

Proportion ALive 7 

Ueignt 

Transformation/Anaiysis 

Arc sine sqrt u/ aaJ. 

Arc sine sqrt w/ adj. 
Uilcoxon test with Bonfe 

No transformation 
Uilcoxon test uith Bonfe 

NOEC LOEC TU USE us0 

---- 

>100.000 >100.000 < 1.00 .OOL .036 

.100.000 >100.000 < 1.00 .OOl .038 



/ 

lest Date: 
Smple Date: 

Species: Ceriodaphnia dubia 
Test Type: Chronic 

. .* r...: ” , < 2 ., 7. ” *: .” . . . 1 

Awtec Biological Sciences 

Test NuNxr: 4923.003 
lest Material: Discharge Monitoring Rpt. 

Source: YTCORLAND 
Aa6 Tallahassee 
NTC OrLando,FLA 

! 
SLJWARY 

d 

End Point Day Transfommtion COW Mean StDcv X Surv 

Proportlon Allve 7 Yo transformation 
-- 

X 0.000 D 10 1.00 0.000 ' 
x 100.000 D 10 1.00 0.000 

Proportion Alive 

Reproduction 

7 No transformation 
X 0.000 D 10 1.00 0.000 
x 100.000 D 10 1.00 0.000 

No transformation 
i 100.000 0.000 D D 16.70 34.10 8.246 5.187 

X = indicates concentrations used in calculations 

/ - HYPOTHESIS TEST - 

End Point 

ProportIon Alive 

Day 

-2 

, 
TransformatiofdAnaLySiS NOEC LOEC TV MSE MSD 

-- 
'No transformat 1 on 
Fisher Exact >100.000 .100.000 < 1.00 

Proportion Alive 7 

Reproduction 

No transformation 
Fisher Exact >100.000 >100.000 < 1.00 

No transformation 
Uitcoxon test with Bonfe <lOO.OOO 100.000 > 1.00 47.611 5.338 

i 
End Point 

Reproauct ion 

- GROUTH POINT ESTIMATE - I 

P IC 95% Cl 

IC 25 92.659 62.95 - 99.78 
IC 50 

.u 



I 
h 

Test Date: Z/20/98 
Sample Date: 2/19/98 

Species: PimemaLes prometas 
Test Type: Chronic 

Aquatec Biologicat Sciences I 

Test Nurber: 4923.001 
lest Material: Discharge Monitoring Rp:. 

Source: N'TCORLAND 
ABE Tallahassee 
NTC Orlanbo,FLA 

End Point Day Transformation COW fleps Rteen StDev % Surv 

Proportion Alive 7 Arc sine sqrt u/ ad). 

Proportion Alive 2 No transformation 

Proportion Alive 7 Arc sine sqrt u/ adj. 

X 0.000 D 4 1.44 0.000 
x 100.000 D 4 1.&L 0.000 

0.000 D 4 1.00 0.000 
100.000 D 4 1.00 0.000 

X 0.000 D 1.41 -066 
x 100.000 D 

t 
1.35 .113 

Proportion Alive 7 No transformation 

weight No transformation 

0.000 D 4 .98 .033 
100.000 D 4 .95 .060 

:: 100.000 0.000 D D 4 4 .49 .4c .03c .024 

X = indicates concentrations used in caLcuLations 

, - HYPOTHESIS TEST - 

End Point Day Transformation/Analysis NMC LOEC TU MSE MD 

-__I_-- 

Proportion ALIve 7 Arc sine sqrt w/ adJ. 

Proportion Alive 7 Arc sine sqrt u/ adj. 
uitcoxon test with 6onfe x100.000 >lOO.OOO < 7.00 -009 .055 

ueight No transformation 
Uilcoxon test uith Bonfe ~100.000 100.000 > 1.00 -001 .ozo 



I 

/ 
Aquatec Biologicai Sciences I 

Test Date: 2/19/90 
Saqle Date: 2/10/98 

Species: Pimephales profnelas 
Test Type: Chronic 

Test turoer: i91BV4923 
lest Material: Discharge Honiroring Rpr. 

Source: YTCORLAND 
ABB Tallahassee 
NTC Orlando,FLA 

SUMMARY 
I 

End Point Day Transformation Cone #Reps. Rean StDev % Surv 

-- 
Proportron AlIve 7 Arc sine Sqrt u/ adj. 

1.26 .144 
1.35 .113 

Proportion Ative 

Ueight 

7 No transformation 5 
0.000 D 4 .90 -086 

100.000 D 4 .95 .060 

No transformation 
X 0.000 D 4 
X 100.000 D 4 

.C6 .055 

.44 .02L 

x = idicates concentrations used in calculations 

- HYPOTHEslS TEST - 

End Point 

Proportion Alive 

Day TransformatiordAnaLysis NOEC LOEC TU MSE HSD 

--- 
7 Arc sine sqrt u/ aqJ. 

Wilcoxon test with Bonfe >lOO.OOO >lOU.OOO < i.00 .017 .126 

Ueight No transformation 
uitcoxon test uith Bonfe >lOO.OOO >lOO.OOO < 1.00 .002 .O% 
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APPENDIX: C 



3/04/98-12:28 pm TOXIS ANALYSIS SUMMARY 

!r Flea 
Test Number Lab species Test Date Test Material Permit Protocol 

VTABS CD 2/19/98 DMR () NTCORLAND EPAF 94 4918.003 

Statistics Parameters 

PROPORTION 

End Point: 
Analysis: 

Transform: 
Tail: 

Constant: 
Root: 

PA Proportion Alive 
Fisher Exact Auto growth select 
No transformation 
One-tailed, decreasing 

-. 01 Variance: 
0.00 Alpha Normality: 

NOEC: 

1 control 

01 
:01 
. 05 

EC/LC Method: F (P,S,G,L,N) Superdunnet: 4000 

GROWTH 

End Point: GR Reproduction 
Analysis: EPA Flowchart Auto growth select 1 control 

Transform: No transformation 
Tail: One-tailed, decreasing 

Constant: -.Ol Variance: 01 
Root: 0.00 Alpha Normality: :01 

NOEC: .05 

Calculate IC? Y (Y,N) IC resamples: 120 
i 
I Errors/Warnings 

Type Number 

-q-EC 71 NO linear interpolation estimate can be calculated -. none 
of the group response means < 100-p % of the control 
response me 

IC 71 No linear interpola.tion estimate can be calculated - none 
of the group response means < 100-p % of the control 

PROP 0 Analysis completed with no errors 

GROW 0 Analysis completed with no errors 

response me 



/04/98 TOXIS ANALYSIS SUMMARY 

eriodaphnia Day2 Day 2 

Species Date Test Material Permit Protocol Test Number 
Lab 

VTABS CD 2/19/98 mm 0 NTCORLAND EPAF 94 4918.003 

, 

Fisher Exact Auto growth select 1 control 

Prop. 
Transformation Cone Alive P' 

No transformation 
X O.OOD 
X lOO.OOD 

1.00 
1.00 1.600 

NOEC LOEC TU Alpha Tail Based on 

>lOO >lOO <l . 05 One-sided Fisher Exact 



3/05/98 
TOXIS ANALYSIS SUMMARY 

- Day 7 : 
'eL A odaphnia Proportion Alive 

Lab Species Date Test Material Permit Protocol Test Number 

VTABS CD 2/19/98 DMR 0 NTCORLAND EPAF 94 4918.003 

, 

Fisher Exact Auto growth select 1 control 

Prop. 
Transformation Cone Alive P 

No transformation 
X O.OOD 1.00 
X lOO.OOD 1.00 1.000 

NOEC LOEC TU Alpha Tail Based on 

>lOO >lOO <l . 05 One-sided Fisher Exact 



TOXIS ANALYSIS SUMMARY 

:eriodaphnia Reproduction 
.f--% 

Species Date Test Material Permit Protocol Test Number ; 
Lab 

VTABS CD 2/19/98 DMR 0 NTCORLAND EPAF 94 4918.003 

EPA Flowchart Auto growth select 1 control 

T Cone 

Data transformation: No transformation 
X O.OOD 32.70 3.466 10 
X lOO.OOD 33.89 4.859 9 -. 619 

I 
Tail Based on 

I 
NOEC LOEC TU Alpha 

>lOO >lOO <l .05 one-sided Wilcoxon w/ Bonf 

I 
IBonferroni T Test: 

MSE 

MSD % 
Reduction 

from Control Critical r 

. 74 1 
I 17.469 10.2188 1 

'Shapiro-Wilk Test for Normality: Alpha W cutoff w 

. 953828 .863 

i-----k 

Normal? 

Yes 
I 

IBartlett Test for Equal Variance: 
/ 
/ 

Alpha B P (B) Equal Var? 

Yes . 01 1.2187 .26961 



Aquatec Biological Sciences' 

WATER FLEA DAILY REPORT 

TEST NUMBER: 4918.003 
TEST DATE: 19-Feb-98 

SOURCE: NTCORLAND 

(x) Chronic ( ) Acute hours 

TEST MATERIAL: DMR () 

Cone Ctrl 

0.00 r\ 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

100.00 
100.00 
100.00 
100.00 
100. 0'0 
100.00 
100.00 

n 
100.00 
100.00 

“D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 

ReP 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
1 
2 
3 
4 
5 
6 
7 
8 
9 

Cont. Daily Reproduction # 12 3 4 5 6 7 8 9 lo 

LL 
5 
4 
4 
4 
3 
4 
0 
5 
3 
4 
6 
5 
6 
6 

z 
6 
6 

:: 
0 
0 
0 
0 
0 
6 
0 
0 
9 
0 
0 
0 
0 
0 
0 
0 
0 

0 
11 
11 
12 
11 
11 
12 
14 
13 

0 
16 
14 
11 
16 
14 
10 
13 
13 

18 
17 
14 
17 
16 
16 
19 
21 
15 
17 
17 
17 

8 
17 
14 
17 
20 15 

0' 



Aquatec Biotogica~ SCiCnCCS 

/ YATER FLEA TEST DATA 

Test Wuher: 6918.003 

Test Date: '19.feb-98 

Source: NTCORLAUD 

(x) Chronic ( 1 Acute hOWS 

Test Material: DHR 0 

Cont. Daily Survival Prop Total Max 

Cone Rep No. Sex Start 1 2 3 L 5 6 End Alive Young Yovlg 

0.00 D 1 F 

0.00 D 2 F 

0.00 D 3 F 

0.00 D 4 F 

0.00 0 5 F 

0.00 D 6 F 

0.00 D 7 F 

0.00 D 8 F 

0.00 D 9 F 

0.00 D 70 F 

100.00 D 1 F 

100.00 D 2 F 

100.00 D 3 F 

100.00 D 4 F 

100.00 D 5 F 

100.00 D 6 F 

100.00 D 7 F 

100.00 D 8 F 

100.00 D 9 F 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

7 

1 

1 

1 

1 

1 

111111 1 

111111 1 

111111 1 

1111 -Ill 

111111 1 

1111111 

111111 1 

1111111 

111111 1 

111111 1 

1111111 

1111111 

111111 1 

111111 1 

1111111 

111111 1 

1111111 

1111111 

1111111 

1.00 30 15 

1.00 3-b 18 

1.00 32 17 

1.00 29 lb 

1.00 33 17 

1.00 30 16 

1.00 31 16 

7.00 39 19 

1.00 co 21 

1.00 31 IS 

1.00 30 17 

1.00 39 17 

1.00 36 17 

1.00 25 1: 

1.00 39 17 

1.00 31 1L 

1.00 32 17 

1.00 39 20 

1.00 34 15 



Ceriodaphnia dubia Survival and Reproduction Data (Page 1 of 2) 
Client: ABE - Groundwater toxicity screening test (undiluted sample) 

G=orlgmal organism survwtng, no young; D=orlglnal organism dead; ==# young reieased; ‘=lab-induced mOrtallty 

Reviewer: 5 Date’ r/l /q$ 
Laboratory: uatec Biological Sciences, South Burlington, Vermont 

cdchrscr.doc 



Ceriodaphnia dubia Survivai and Reproduction Data (Page 2 of 2) 
Client: AEB - Groundwater toxicity screening (undiiuted sample) 

lest Description: C. dubia modified acute / chronic toxicity Method: EPN60014-911002 
1 

Effluent Repl Repl Rep1 Rep1 Rep1 Repl Rep1 Rep1 Rep1 Repi 
: f--Y 

(Oh) 1 2 3 fl 5 6 7 8 9 10 Remarks 

Lab Contr 

\\ [I 

0 

@ 

0 :- u 21 6 2 1 c Day 4 
I 1 I 

Sample 3 
0 0 0 0 ‘2 4 SIC 3 

(+V %/ Fea v/ 

1 I Date/time/lnlt. 

I 

I 

Lab Contr ,J c 1 \\ !I \L 111 I\ \L 4 ,3 Day 5 

Sampie 0 \b r+ \\ \F 1 iJ, M (0 i-3 I I3 ~~ 

I I 1 I I I 

Lab Contr 

CZlWldC¶ 
I I I I 

Day 7 

I I 

I I I I , I I 1 I I 

I 
DateltimeAnit. 

I I 1 1 
O=onglnal organism surwlng, no young, D=orq1nal organism dead, S=~G young released; ‘=lab-Induced mortality 

.~----y 

Reviewer: cdchrsc2oc 
Laboratory: Aquatec Biological Sciknces: South Burlington. Vermont 



Initial (Before renewal) Water 
Client: ABB Groundwater toxicity (undiluted Sample) 

Description: dubia promelas acute 

Chemistry Data 

I chronic toxicity screening 

I I I 

Cond. / ! 
I I I i I 

Sample PH I 
I 

DO 
I I 

Temp j 1 I 

Cond. j I I 
, 

Sample pH I I I 
I 

DO I I 

Temp / I I 

Cond. I I 
I I I 

Sample PH I ! i I i i i 

DO j I I I. I I 

Temp j 
Cond. j 

Reviewer. )f Date. ?,, 6/rc 
Laboratory: Aquatec Biological Sciences, South Burlington. Vermont 

dornnch.doc 



Final {After renewal) Water Chemistry Data 
Client: ABB - Groundwater toxicity (undiluted sample) 

Test Description: P. promelas modified acute / chronic toxicity 
. 

Day: j 1 1 2 j 2 j 4 1 5 j 6 I 7 
/- 

Treatment Sample: 1 ! / I_- 

Lab PH / 7.g ( T1b 1 4% 1 ;j \ G.6 j 7.y I 

Control ’ DO 1 7,~ / -7,/ / \5 / 3.5 j ;+ ./ 7.; ! 

Temp / ;75f,;, 1 aq,a 1 L5.L jzr.7 : Ly+/ ;2+? / 

Cond. 
! 

- 1 - i - 1 - / - 1 - - 

I 
Rec. PH -i-\-i-/-;.- - 

Water DO j-/-l-i-/-l- - 

Control Temp 1 - 1 - 1 - 1 - 1 - 1 - 1 - 

Cond. 1 _ / _ / _ 1 - j - j - j - 

Sample PH j 73 j 7,Ii; 1 ;;r 1 q I x(\ 1-w I 

q$ . 
DO / 7(0 i ‘7,/ / &I 1 %Q I FZ 1 ir,,y j 

Tew i zq f jar,:, / l-Y-3 lZ6.C 1 ‘U.1 jcv j 

Cond. / - 
I j - 1 - j - j - I - : 

. 
Sample PH I I i ! I I I 

DO 
1 

Temp / I ! I 

I - I - / - I - I - ! - I - 
,,---% 

Cond. 
, 

Sampie 
pH I I I I 
DO I I I 

Temp / I I I I I i 
Cond. j - / - 1 - i - j - 1 - 1 - 

Sample 
pH I I I !‘I’/ 
DO 

I I I .I I 

Temp 1 

Cond. 
I - i 

- / _ 1 - / .-, i - ; - 

Sample PH i I I 
1 
t 
3 

DO 
I I 1 i I I 

Temp / I i I I I 
Cond. j - j - / - ; - / - 1 - 1 - 

ht./Date I[ p y.;; I(” +x I’5+r. 1 Q\IL, 1 (G I(& p ~~<- ! 

Remarks I I -J---Y 
Reviewer: /hc Date: ‘,l!. A 3 
Laooratory: Aqu ec Biological SC‘ rices,, South Burlington. Vermont 

ppscrch2.doc 



Sample Characterization and Preparation 

Client: ABB - Groundwater toxicity 

Test Description: C. dubia I P. promelas modified acute I chronic toxicity 

Sample Identification: 

/Sample 
/Description 
1 Sample No. 

/Date Rec. 

Sample Characteristics: 

jTemp. :c: (n 3- 

/PH b’ i ,s 
/ D.O. cmg,: & H, 3 I 
j Cond. (umrgUC.5. i/c I I 
!Salinity (o/00) - j 

j Other: 

Sample Preparation: 

) Filtration h,rx;, I /)evi,-L j ,yt;-luL i 
I Chlorine - - - 

j Dechlorine ’ - / - 

! Warm (25%) 7 i J. i ‘J 

/ keratlon 1’ I _A-’ ! ,/’ 

i Prepared by 
’ !(lnit./date) c’i pi,?\ if-1 1’2’; j ,.- ,-:1 lr2 L 

’ Not required unless indigenous organisms or particulates need removal, 60 urn Nitex mesh size (if 
used) Record “NF” if not filtered. 

’ Record vol. 0.025 N sodium thiosulfate to dechorinate 100 mL sample or record “ND” (not detected). 
’ Record vol. 0.25 N sodium thiosulfate added per gallon effluent or ‘I-- ” if dechlorination is not required 
NA = Not applicable. 

Comments: 
Control = Lab MHW = Reconstituted moderately hard water 
Collect alkalinity / hardness samples on each new samole and on the concurrent laboratory 

Reviewer: $ Date: 3/b /5: ’ 
Laboratory: Aquatec Biological Sciences, South Burlington. Vermont 

prepscre.doc 

b^, : : rt 9 f f’ f 



ALKALINITY 8s HARDNESS WORKSHEET 

BTR Number: 

Species: 

Test Facility: 

Project Description: 

ALKALINITY: 

Date 

1652/1654 Project Number: 98017 

C. dubia & P. promelas 

Aqualec Biological Sciences, South Burlington, Vermont 

ABE9 Environmental Services 

Sample Sample Initial Final 
Type ml ml ml 

Analyst: cm 

Analysis Date: 02117198 

Final- Factor Alkalinity 
Initial(ml) lOOO/Sample (mg/L) 

02119i98 MHW 25 27.0 28.5 1.5 40 60 
02119l98 4918 25 28.5 30.4 1.9 40 76 

02/20/98 4922 50 30.4 31.4 1.0 20 20 
02f20198 4923 50 31.4 32.9 1.5 20 30 

HARDNESS: 

Date 

02/19/98 
02i19198 

Sample Sample Initial Final 

Type ml ml ml 

MHW 25 29.9 32.0 
4918 50 32.0 36.2 

Final- Factor Hardness 
lnitial(ml) 1OOOlSample (rnglL) 

2.1 40 a4 

4.2 20 a4 

02/20/98 

02i2of98 

4922 
4923 

50 
50 

36.2 
38.1 

38.1 
40.1 

1.9 
2.0 

20 

20 
38 
40 

I' "I" 1 of 1 



I  

ALKALINITY AND HARDNESS DATA 
ST FACILITY: Aquatec Eiologicai Sciences, if; &&I hh.tiitain Drive, S. Burlington, VT 05403 

ALKALINITY: HARDNESS: - 
Analyst: ! (rfi 1 Date: 1 3/ck /Qf Analyst: 1 (IQ--- 1 Date: : Y/cb,b 

Sampie Sample Sampie i Initial Final Vol. Sample ’ initial 1 Final Vol, 
Date: I.D. Vol. (ml) i Vol. (ml) (ml) Vol. (ml) I Vol. (ml) 1 (ml) 

I I 
I 

*/I LJ j M H % 2; ( 3-73~ ( ~$F‘.(~ “Tic’ I .Jy 95 -Ja.cci 

1 I 
I 

, 
! 

I 
, 
I 1 

I 

! 
Q,/‘; 9 

I 
q’q/ ,T 

aY 
j ,Z,f;,(j 1 3; c-r’c <G 1 3zcc / 3&.dfi 

1 

Reviewer: Date: -?/l/k? 
Comments: [ / / 

C\TemplateVILK&HARDATA.Doc 



PROJECT DOCU~lESTATIOX 

J 
Testing Facility Aauarec Bioloo_ical Sciences: S. Buriixton. I’T 

Descriprion Dare Time hii 



3/04/98-12:39 pm TOXIS ANALYSIS S&MARY 

'Ja. ..i Flea 

Lab Species Test Date Test Material Permit Protocol Test Number 

VTABS CD 2/20/98 DMR () NTCORLAND EPAF 94 4922.. 003 

Statistics Parameters 

End Point: 
Analysis: 

Transform: 
Tail: 

Constant: 
Root: 

PROPORTION 

PA Proportion Alive 
Fisher Exact Auto growth select 1 control 
No transformation 
One-tailed, decreasing 

-.Ol Variance: .Ol 
0.00 Alpha Normality: .Ol 

NOEC: .05 

EC,/LC Method: F (P,S,G,L,N) Superdunnet: 4000 

GROWTH 

End Point: 
Analysis: 

Transform: 
Tail: 

Constant: 
Root: 

GR Reproduction 
EPA Flowchart Auto growth select 1 control I 
No transformation 
One-tailed, decreasing 

-. 01 Variance: 
01 

0.00 Alpha Normality: :01 
NOEC: -05 

Calculate IC? Y (Y,N) IC resamples: 120 

[ Errors/Warnings 
I 

Type Number 

EC/LC 71 

IC 71 

PROP 0 

GROW 0 

No linear interpolation estimate can be calculated - none 
of the group response means < 100-p % of the control 
response me 
No linear interpolation estimate can be calculated - none 
of the group response means < 100-p % of the control 
response me 
Analysis completed with no errors 

Analysis completed with no errors 

i-: ( 1 jr :-; 3 .‘{ 



14/98 TOXIS ANALYSIS SUMMARY 

riodaphnia Day2 Day 2 

Protocol Test Number ,/---% 
Species Date Test Material Termit : Lab _" 

4922.003 VTABS CD 2/20/98 Dt+fR 0 NTCORLAND EPAF 94 

'isher Exact Auto growth select 1 control 4 

ransformation 
Prop. 
Cone Alive F 

3 transformation 
X O.OOD 1.00 
X 100.000 1.00 1.000 

NOEC LOEC TV Alpha Tail Based on i 

>lOO >lOO Cl .05 one-sided Fisher Exact j 



3/04/98 TOXIS ANALYSIS SUMMARY , 

-, 
Cerlodaphnia Proportion Alive Day 7 

Lab Species Date Test Material Permit Protocol Test Number 

VTABS CD 2/20/98 DMR 0 NTCORLAND EPAF 94 4922.003 

Fisher Exact Auto growth select 1 control 1 

Prop. 
Transformation Cone 

: No transformation 
i X O.OOD 

X lOO.OOD 

Alive P 

1.00 
1.00 1.000 

1 

NOEC LOEC TU Alpha Tail Based on 

>lOO >lOO <l .05 One-sided Fisher Exact 

, 



3/04/98 TOXIS ANALYSIS SUMMARY 

Ceriodaphnia Reproduction y--% 
Permit Protocol Test Number : 

Lab Species Date Test Material 

VTABS CD 2/20/98 DIG 0 NTCORLAND, EPAF 94 4922.003 

I 
EPA Flowchart Auto growth select 1 control 

Sum of Critical 
Mean SD N T Ranks Sum of Ranks Cone 

Data tranSfOrmatiOn: No transformation 

X O.OOD 46.70 5.187 10 69.000 X lOO.OOD 50.00 2.739 9 -1.704 112.500 

r NOEC LOEC TU Alpha Tail Based on i I 

/ >lOO >lOO -Cl . 05 One-sided Wilcoxon w/ Bonf 

I MSD % 1 
I Bonferroni T Test: 

MSi 
Reduction 

from Control ! Critical F ,,- 
'; I 

j 17.770 7.21670 1.74 

I 
IShapiro-Wilk Test for Normality: Alpha W cutoff w Normal? 

I . 01 . 751013 .863 

/Bartlett Test for Equal Variance: Alpha B P(B) Equal Var? 
I I . 01 2.4691 .11609 Yes 



. ‘1. s :” jl * ., ,_ ,.,. I ,?~>” :. 

Aquatec Biological Scik-'ZeS 
." ,,I 

WATER FLEA DAILY REPORT 

TEST NUMBER: 
TEST DATE: 

SOURCE: 

Cone Ctrl Rep 

0.00 D --i 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

* 0.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 

D" 
2 
3 

D 4 
D 5 
D 6 
D 7 
D 8 
D 9 
D 10 
D 1 
D 2 
D 3 
D 4 
D 5 
D 6 
D 7 

3 

z 

6 
4 
4 
6 
6 
5 
5 
6 
5 
6 
4 
6 
2 
6 

D 
D 

8 
9 

4922.003 (x) Chronic ( ) Acute hours 
20-Feb-98 
NTCORLAND TEST MATERIAL: DMR () 

Cont. Daily Reproduction 
# 12 3 4 5 6 7' 8 9 110 

--yy-7 ----- 
ALI 

12 
11 
11 
10 
10 
12 

9 
12 
14 
11 

9 
11 
11 
12 

8 
12 
12 
13 

14 
15 
15 
14 
15 
16 
15 
16 
14 
16 
14 
13 
16 
16 
15 
17 
15 
16 

II 

17 
16 
17 
16 
17 
16 
18 

0 
17 
20 
18 
21 
19 
17 

5 
5 

21 
18 
16 
18 



Aauatec Biological ScienCeS 

r 
I UATER FLEA TEST DATA 

1 

Tesr N-r: 4922.003 

lest Date: ZO-Feb-98 

Source: NTCORLAND 

(x) Chronic ( ) Acute hours ,f---y 

Test Materiel: DWR 0 

Cont. Daily Survival Prop Total Max 

Cone Rep No. Sex Start 1 2 3 4 5 6 End Alive Young Yowlg 

0.00 D 1 F 

0.00 D 2 F 

0.00 D 3 F 

0.00 D 4 F 

0.00 0 5 F 

0.00 D 6 F 

0.00 D 7 i 

0.00 D a F 

0.00 D 9 i 

0.00 D 10 i 

100.00 D 1 F 

100.00 D 2 F 

100.00 D 3 F 

100.00 D 4 F 

100.00 D 5 F 

100.00 D 6 F 

100.00 D 7 F 

100.00 D a F 

100.00 D 9 F 

1 111111 1 1.00 50 17 

1 111111 1 1.00 49 17 

1 1111111 1.00 48 16 

1 1171111 1.00 49 17 

1 111111 1 1.00 44 16 

1 111111 1 1.00 46 17 

1 111111 1 1.00 50 16 

1 1171111 1.00 48 18 

1 111111 1 1.00 33 16 

1 1111111 1.00 50 17 

1 111111 1 1.00 53 20 

1 llllli 1 1.00 46 18 

1 111111 1 1.00 51 21 

1 111111 1 1.00 50 19 

1 111111 1 1.00 51 17 

1 111111 1 1.00 46 21 

1 1111111 1.00 53 18 

1 111111 1 1.00 48 16 

1 117111 1 1.00 52 18 

- 



3/04/98-12:50 pm TOXIS ANALYSIS SUMMARY 

'JaaLcr Flea - 
Test Number 

Lab Species Test Date Test Material Permit Protocol 

EPAF 94 4923.003 
VTABS CD 2/20/98 DMR () NTCORLAND 

Statistics Parameters 

/ ,PROPORTION 

1 
I End Point: PA Proportion Alive 

Analysis: Fisher Exact Auto growth select 1 control 
Transform: No transformation, 

Tail: One-tailed, decreasing 
Constant: -. 01 Variance: .Ol 

0.00 Alpha Normality: .Ol Root: NOEC: -05 

EC/LC Method: F P,S,G,L,N) Superdunnet: 4000 

GROWTH 
I 

End Point: GR Reproduction 
Analysis: EPA Flowchart Auto growth select 1 control 

Transform: No transformation 
Tail: One-tailed, decreasing 

"-nstant: -.Ol Variance: 
Root: 0.00 Alpha Normality: :;'1 

NOEC: .05 

Calculate IC? Y (Y,N) IC resamples: 120 
1 

I 
I F 

Errors/Warnings 1 

Type Number 

EC/LC 71 No linear interpolation estimate can be calculated - none 
Of the group response means < 100-p % of the control 
response me 

IC 0 Analysis completed with no errors 

PROP 0 Analysis completed with no errors 

GROW 0 Analysis completed with no errors 



l/04/98 TOXIS ANALYSIS SUMMARY 

jceriodaphnia Day2 Day 2 ,- ; \ t 
Lab Species Date Test Material Permit Protocol Test Number 

VTABS CD 2/20/98 DMR 0 NTCORLAND EPAF 94 4923.003 

I 
1, Fisher Exact Auto growth select 1 

Prop. 
Transformation Cone Alive P 

No transformation 
X O.OOD 1.00 
X lOO.OOD 1.00 1.000 

1 

NOEC LOEC TU Alpha Tail Based on 
i 

P-100 >lOO Cl . 05 one-sided Fisher Exact 
1 



.- - ‘PnXTS ANAT-V'=Ts s-y 

= 
zerlodaphnia Proportion Alive Day 7 1 

Lab Species Date Test Material Permit Protocol Test Number 

VTABS CD 2/20,'98 DMR 0 NTCORLAND EPAF 94 4923.003 

Fisher Exact Auto growth select 1 control 1 

Prop. 
Transformation Cone Alive P 

I 
/ No transformation X O.OOD 1.00 

X lOO.OOD 1.00 1.000 
I 
i 

NOEC LOEC TU Alpha Tail 'Based on 

>lOO >lOO <l . 05 One-sided Fisher Exact 



I/04/98 TOXIS ANALYSIS SUMMARY 

L 

jlceriodaphnia Reproduction ../-B\ 
4 

Lab Species Date Test Material Permit Protocol Test Number ' 

VTABS CD Z/20/98 DMR 0 NTCORLAND EPAF 94 4923.003 

,EPA Flowchart Auto growth select 1 control 
i 

Cone Mean SD N T 

Data transformation: No transformation 
X O.OOD 46.70 5.187 10 
X lOO.OOD 34.10 8.266 10 4.083 

I NOEC LOEC TU Alpha Tail Based on 

! Cl00 100 >1 05 One-sided Wilcoxon w/ Bonf I . 

[Bonferroni T Test: 
MSE 

MSD % 
Reduction 1 

from Control Critical f--X 
I 
I 
1 47.611 11.4313 1.73 
I 
! 

IShapiro-Wilk Test for Normality: Alpha W Cutoff W Normal? 

01 .8933 . 868 Yes . 

, 
iDart lett Test for Equal Variance: 

! 

Alpha B P(B) Equal Var? 

. 01 1.7885 .1811 Yes 



Aquatec Biological Sciences 

WATER FLEA DAILY REPORT 

(x) Chronic ,( ) Acute hours 

TEST MATERIAL: DMR () 
TEST NUMBER: 4923.0,03 

TEST DATE: ZO-Feb-98 
SOURCE: NTCORLAND 

Cone Ctrl 

0.00 D 
0.00 D 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

100.00 
100.00 
100.00 

D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 

100.00 D 
100.00 D 
100.00 D 
100.00 D 
100.00 D 
100.00 D 
100.00 D 

Cont. 
Rep # 

-i- 
2 
3 
4 
5 
6 
7 
8 
9 

10 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

Daily Reproduction 
12 3 4 5 6 7 8 9 10 

-- _--- 
- 5 11 17 17 
6 12 14 17 
6 11 15 
6 11 15 

;; 

4 
4 
6 12 16 16 
6 9 15 18 
5 12 16 0 
5 14 14 17 
5 11 18 
5 9 17 

C4 

5 11 0 6 
5 10 12 11 
4 12 15 0 
5 7 12 15 
5 11 18 19 
5 12 12 0 
5 11 15 0 
5 12 12 0 

- - -. 



Aquatek BiologicaL SciCnCeS 

i UATER FLEA TEST DATA 

lest Number: 4923.003 

Test Date: 20-Feb-98 

Source: NfCORLAND 

(x) Chronic ( ) Acute hours 

Test Material: DMR 0 

Cont. Daily Survival Prop Total Max 

Cone Rep No. Sex Start 1 2 3 L 5 6 Erd Alive young Young 

0.00 D 1 F 1 1 1 1.00 50 17 

0.00 D 2 F 1 1 1 1.00 49 17 

0.00 D 3 F 1 1 1 1.00 18 16 

0.00 D L F 1 1 1 1.00 L9 17 

0.00 D 5 F 1 1 1 1.00 LL 16 

0.00 D 6 F 1 1 1 1.00 66 17 

0.00 0 7 i 1 1 7 1.00 50 16 

0.00 0 8 F 1 1 1 1.00 18 18 

0.00 D 9 F 1 1 1 1.00 33 16 

0.00 D 10 F 1 1 1 1.00 50 17 

100.00 D : F 1 1 1 1.00 u 18 

100.00 D 2 F 1 1 1 1.00 35 17 

100.00 D 3 F 1 1 1 1.00 22 11 

100.00 D i F 1 1 1 1.00 38 12 

100.00 0 5 F 1 1 1 1.00 31 15 

100.00 D 6 F 1 1 1 1.00 39 15 

100.00 D 7 F 1 1 1 1.00 53 19 

100.00 D 8 F 1 1 1 1.00 29 12 

100.00 D 9 F 1 1 1 1.00 31 15 

100.00 D i0 F 1 1 1 1.00 29 12 



Cer~odaphnia dubia Survival and Reproduction Data (Page 1 of 2) 
Client: ABB - Groundwater toxicity screening test (undiluted sample) 

-F Description: C. dubia modified acute / chronic toxicity Method: EPAl60014-911002 

fiffluent Rep1 Rep1 Repl Rep1 Repl Repl Rep1 Rep1 Rep! Rep1 

(Oh) 1 2 3 4 5 6 7 8 9 10 Remarks 

I 1 Lab Contr 0 cl 0 0 0 0 0 0 c 0 Day C 

Sample I 
I 

I 0 0 0 0 0 

0 0 0 0 0 

Lab Contr cl ’ c c., , c c r, C: c ._ c r 
Day 1 

Sample I ? 

Reviewer. <Date: ;iL /? c 
Laboratory: Aqliaiec Biologica Sciences, South Burlington, Vermont 

cdchtscrxloc 



Ceriodaphnia dubia Survival and Reproduction Data (Page 2 of 2) 
Client: ABB - Groundwater toxicity screening (undiiuted sample) 

Test Description: C. dubia modified acute I chronic toxicity Method: EPA.f60014-911002 

Effluent Rep1 Rep1 Repl Rep1 Rep1 Rep1 Repi Repl Rep1 Repi 

(Oh) 1 2 3 4 5 6 7 8 9 1C Remarks 

\L 9 \L \+- Day4 
1 Lab Contr 

\\ i--L, \\ \\ 10 ic 
Sample I , 

I 
Fed , 

491-L II y l( (1 (2_ ; \z.- \L M d 

423 it 3 \\ \b IL 3- (1 \z -J\ 
t 2. Date/time/It-tit. 

v v 
Lab Contr Lab Contr 

I I I I I I 
Day 7 Day 7 

Sample Sample 

I I Fed Fed 

47-l-L 47-l-L I I I 

4%3 4%3 I 
Dateltimellnit. Dateltimellnit. 

1 

I 
I 
I 

I 
I 

I I I 1 
I 

O=orlg1nal organism surviving, no young; D=ortglnal organrsm dead; O=ong1nal organism surviwng, no young; D=ortglnal organrsm dead; #=1: young released; ‘=tab-induced mWtallty #=1: young released; ‘=tab-induced moflallty 

Revrewer: 7/(. /k$ < Date: 
Laboratory: Aquatec Biological Sciences, South Burlington, Vermont 

cdchrsc2oc 



‘x . ., :: I I”*&., ,~r*r,<48%’ r _:” ,. ‘, .& / ;“ 
,.: “*‘l’--, ..,, : 

initial (Before renewal) Water Chemistry Data 
Client: ABB Groundwater toxicity (undiluted sample) 

: Cl hi h+..*.. , ji& *,$a i &,;:.,t .: 
Test Description: C. dubia I P. promefas modifi%d ;ictitf? I chranic toxicity SCreening 

i Day: 1 0 j i j 2 k 3, j 4 j 5 

/ Sample: I 
I I 

aatmen: , I 

cod. i I xc j j/5- / \L.o I i2-c i t LO I &5 / [LO 
ample PH 1 i I I- 

DO j I I 
I I , I I 

Temp i I I I i i 

Cond. j I I 
I 1 

ample PH / 1 1 I I I I- 

DO I I I 
I I 

Temp i ! I 
Cond. 1 I 

ample PH I I I I 1 

DO 
I I I I I 

Temp 1 I I 1 
I 

( Cond. 

’ 

Reviewer: fi Date: db/5’6 
Laboratory: Aquatec Biological Sciences, South Burlington, Vermont 

dormch dot 

c !:I n (-) q ’ - _ 



Final (After renewal) Water Chemistry Data 
Client: AEB - Groundwater toxicity (undiluted sample) 

Test Description: C. dubia modified acute I chronic toxicity 

I 1 , 
Treatment Sample: / I i - ._- 

--. / 1 I : --\ il.& 

Lab PH / 7,Q / q -; i ;i\,+- ( ~1 / -Y 7 j -;,5 

Control 

Rec. PH j - 1 - 1 - 1 - 1 - ; - 

Water DO j - / - / .- / - 1 - 1 - - 

Control Temp i - 1 - / - 1 - 1 - i _I.. 

Sample PH ( 7.q j 3‘1 / =\q 1 x5 17 ;i ] G& 1 

c-l DO 

$3 T 
1 7q, I wi 1 $, G j ‘?rt$ 1 7. s I?4 i 

Temp 
1 1 xq 1 :s.;6 j r_s-‘L 1 tci 1 IY..y ( L*. r. I 

Cond. - j - 1 - i - j - 1 --/ - 

Sample PH / I I I I I I 
DO 

I I I I I 1 
Temp 

I I I I 
Cond. / - 

! - ! - j - ! -. i,- i - 
Sample 

pH I I I I 1 
DO I I i I ! 

Temp 1 
I ! I ! I 

Cond. ( - ( - 1 - 1 - ( - 1 - / - 

Sample 
pH I i I I I --I I 
DO 

I I I i I i 
Temp 1 

I j ! I I I 
Cond. ( - 1 - 1 - I - I * I - 

Reviewer: c Date: T/b A!? 
Laboratory: Aqu ec Biological Sciences, South Burlington. Vermont 

+chZ.doc 



PROJECT DOCL-JIE?;T.4TIOS 

Testing Facility ,Aaualpc BioloGcal Sciences: S. Buriinoron. J’T 
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I APPENDIX: D 



/04/98-lli38 am TOXIS ANALYSIS SUMMARY 

I, Larvae 
-_ 
Lab Species Test Date Test Material Permit Protocol Test Number 

VTABS PP 2/19/98 DMR () NTCORLAND EPAF 94 4918.001 

Statistics Parameters 

PROPORTION 

End Point: PA Proportion Alive 
Analysis: EPA Flowchart Auto growth select 1 control 

Transform: Arc sine square root w/ Bartlett adj. 
Tail: One-tailed, decreasing 

Constant: -. 01 Variance: 01 

j 
Root: -1.00 Alpha Normality: :01 

NOEC: -05 

i EC/LC Method: F (P,S,G,L,N) Superdunnet: 4000 

GROWTH 

End Point: GW Weight 
Analysis: EPA Flowchart Auto growth select 1 control 

Transform: No transformation 
Tail: One-tailed, decreasing 

Constant: -. 01 Variance: 01 
Root: 0.00 Alpha Normality: :01 

NOEC: .05 

/-- 
- 

Calculate IC? Y (YrN) IC resamples: 120 
I r 

/ I c 
Errors/Warnings 

Type Number 

EC 912 Chi-square test for heterogeniety significant - proceding 
to Spearman Karber Analysis 

EC/LC 69 Cannot compute Spearman-Karber EC/LC 50 

IC 71 No linear interpolation estimate can be calculated - none 
of the group response means < 100-p % of the control 
response me 

PROP 0 Analysis completed with no errors 

GROW 0 Analysis completed with no errors 



34/98 TOXIS ANALYSIS S-y 

sh Larvae Proportion Alive Day 7 
f-7 

Species Date Test Material Permit Protocol Test Number 1 Lab 
EPAF 94 4918.001 VTABS PP 2/19/98 DMR 0 NTCORLAND 

?A Flowchart Auto growth select 1 control 

T SD 

Data transformation: Arc sine sqrt w/ adj. 

X O.OOD 1.31 
4 

.576 X lOO.OOD 1.26 1144 100 4 

Data transformation: No transformation O.OOD 93 .054 4 
lOO.OOD :90 .086 4 -576 

LOEC TU Alpha Tail Based on NOEC 

>lOO <1 .05 One-sided Wilcoxon w/ Bonf I >lOO 

'Bonferroni T Test: 

-'"1, 
MSD % 

Reduction 
MSE from Control Critical T 

. 01542 11.4396 1.94 
1 

Shapiro-Wilk Test for Normality: Alpha W cutoff w Normal? 

01 .967067 -749 Yes . 

:Bartlett Test for Equal Variance: Alpha 3 P(B) Equal Var? 

.Ol .34231 .55849 Yes 
4 



3/04/98 TOXIS ANALYSIS SUMMARY 

p., 
‘_, .:. (. .:::,<,, .c:>:...- I’(.., L? j 

: .n Larvae Weight 

Lab Species Date Test Material Permit Protocol Test Number 

VTABS PP 2/19/98 DMR 0 NTCORLAND EPAF 94 4918,.001 

EPA Flowchart Auto growth select 1 control ! 
I I I 

Cone Mean SD N T 

Data transformation: No transformation 
X O.OOD . 43 021 4 
X 100.00D . 46 :055 4 -1.012 

I 

I NOEC LOEC TU Alpha Tail Based on / 
I j >lOO >lOO <l * 05 One-sided Wilcoxon w/ Bonf 

i 

I MSD % 
1 

nferroni T Test: Reduction 
MSE from Control Clritical T 

. 00173 13.2407 1.94 

Shapirc-Wilk Test for Normality: 

/Bartlett Test for Equal Variance: 

Alpha W. Cutoff W Normal? 
- 

. 01 .902156 .749 Yes 

Alpha B P(B) Equal Var? 

. 01 2.1158 .14578 Yes 



Aquarec Biological Sciences 

FISH TEST DATA 
1 

I 

Test Number: 4918.001 

Test Date: 19-Feb.98 

Source: NTCORLANO 

(x) Chronic ( ) Acute hours -\ 

Test Material: OHR 0 

Cont. Daily SurViVal Prop Weight 

Cone Rep No. Start 1 2 3 4 5 6 Erd Alive /Fish 

0.00 0 1 15 15 13 .a7 .45000 
0.00 D 2 15 15 15 1.00 .45000 
0.00 D 3 15 15 14 .93 .41133 
0.00 D 4 15 15 14 .93 .Gl667 

100.00 D 1 15 15 12 .BO .36400 
100.00 D 2 15 15 14 .93 .47200 
100.00 D 3 15 15 13 .%7 .51400 
100.00 D 4 15 15 15 1.00 .47733 



Cone Rep 
- - 0.00 D 1 15 15 

1 I / 
- - / 0.00 D 2 15 15 

/ 

Lve F * Tare 
5 6 .7 Fish wgt. 

Totar; 
wgt.! 

I 
-_L_ 131 15 

-- 
-1 29.85 36.60 j 

I 
\ 

-- 15 15 29.m 35.75 / 
-- 14 50. 36.50 / / 

- 
i 0.00 D 3 15 I------ 15 
: I P, 
I , 0.00 D 4 15 15 

100.00 D 1 15 15 

- 100.00 D 2 15 !- 

; 100.00 D 3 15 I I 

j 15 

15 

-- 14 15 30.[)7' 

-- 12 15 30.88 

-7 14 1534.108 

-- 13 1528.79 

-- 15 15 30.66 
-p--v 

36.32 

36.64 j 

41.16 \/ 
- 

36.50 

100.00 D 4 j 15 1-1 1517 :I .I 
37.82 

I 

Aquatec Biological Sciences 

8 FISH LARVAE TOXICITY TEST 

TEST START DATE 
February 19, 1998 

TEST NUMBER 
4918.001 



Pimephales promelas Survival and Growth Data 
zlient: ABB - Groundwater toxicity screening (undiluted’sample) I 

chr( ArIP- I *k---ir Ct*nri.rqJ qflpJ cmur*h M&hnd- FPAlf,““‘A o4 Inn’, I rest Description: P. promelas Modifi c.” -“&JLL:, b,,,“,,,L GJ”,“,“P, aI,” U,“..... . ..v . ..ww. -. .--““I~-JtIV”L I 
Treatment (%) 1 Survival Data Growth Data I 

W Day Day Day Day Day 0%’ Day Inrtra’ 303 Total Dry NC 
ReDi 0 7 2 3 4 5 ! 6 7 Wt (mg) W: (ma) wennea . . 

Lab A 15 /s ;f Its I”L .LIi3 

I 1; I I I ‘;, I y I fi" 
,; / : -; -;L'- / .;; -f$ 

8 ./ i i I I I , I- _?I^ 

Ret A _ . 1 _ . 1 - 1 - 1 - 1 - 

Contr B - - - - 1 - - - I .I: 1;. 

cl. . . -1. * . - I I 
DI-1. _ -1. . . -I- I 

SamDIe A 15 1 I I I I I 1 
B 15 1 I 
cl- 15 1 I I I I I I 
DI 15 I I 

iieviewed by: 
Laboratory: Aquaiec Bioiogrcal Sciences. South Burlington, Vermont 

ppchsCSg.dOC 



1300 Blue Spruce Drive, 

Fort Collins, Colorado 

Suite C 

80524 Tel: 

Toll Free: 800/331-5916 

970/484-5091 Fax: 970/484-2514 

\\‘ater Chemistry Record: 

TEMPER.ATURE: 

TOT.IL HARDNESS (as CaCO,): 

TOT.AL ALKhLI~ITY (as CaCO?): 

pw: 

Mean Range 

Comments: 

atic BioSystems. Inc. l Quality Research Organisms 



Final (After renewal) Water Chemistry Data 
Client: ABB - Groundwater toxicity (undiluted sam,ple) 

Test Description: C. dubia modified acute I chronic toxicity 
q 

Day: i 1 2 ; 3 4 1 5 I E I 

Sample: i ..- t-m----- . - .- 
rreatment I x - ,. 

Temp 1 / i i I i ! 

Cond. 

Sample PH j j j I I I I 

DO j I I 
I 

Temp 1 I 1 

Cond. j - i - / - / - / - ( - ! - 

Sample W j i 
I 

j i 

I I I 

DO / I I I I I I 

Tef-v j I I I I 
Cond. j - j - / - 1 - 1 - ( - 1 - 

Sample PH I I I I I 
DO i I I I 

Temp 1 

Cond. - ( - 

Init./Date ~L,+,.~;;.z, /&*\I? );,, 

Remarks 

.f---Y 

.,---x, 

Reviewer: Date: s/l* /$ fl 
Laboratory: Aquatec Blologrcal ciences. South Burlington, Vermont 

cdscrch2.doc 
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3/c-8-11:51 am TOXIS ANALYSIS SUMMARY 
11 

iish Larvae 
Protocol Test Number 

Lab Species Test Date Test Material Permit 

4922 II 001 
VTABS PP 2/20/98 DMR () NTCORLAND EPAF 94 

. 

t 
Statistics Parameters 

End Point: 
Analysis: 

I Transform: 
Tail: 

Constant: 
Root: 

EC/LC Method: 

PROPORTION 
I 

PA Proportion Alive 
EPA Flowchart Auto growth select 1 control 
Arc sine square root w/ Bartlett adj. 
One-tailed, decreasing 

-.Ol Variance: .Ol 
-1.00 Alpha Normality: .Ol 

NOEC: .05 
, 

i 

F (P,S,G,L,N) Superdunnet: 4000 

GROWTH 
t I 

,e End Point: GW Weight 
! ' . EPA Flowchart Auto growth select I control 

T~~~~~~~~ No transformation 
Tail: One-tailed, decreasing 

Constant: -.Ol Variance: -01 
Root: 0.00 Alpha Normality: .Ol 

NOEC: .05 

Calculate IC? Y (Y,N) IC resamples: 120 

Errors/Warnings 
I 

Type Number 

EC 912 

EC/LC 69 

IC 71 

PROP 0 

GROW 0 

Chi-square test for heterogeniety significant - proceding 
to Spearman Karber Analysis 
Cannot compute Spearman-Karber EC/LC 50 

No linear interpolation estimate can be calculated - none 
of the group'response means < 100-p % of the control 
response me 
Analysis completed with no errors 

Analysis completed with no errors 



TOXIS ANALYSIS SUXMARY 

ish Larvae Proportion Alive Day 7 

Protocol Test Number 
Lab Species Date Test Material Permit 

NTCORLAND EPAF 94 4922.001 VTABS PP. 2/20/98 DMR 0 

ZPA Flowchart Auto growth select 1 control 

Cone Mean SD 

Data transformation: Arc sine sqrt 
X O.OOD 1.41 . 066 
X lOO.OOD 1.41 .066 

N T 
sum of Critical 
Ranks Sum of Ranks 

w/ adj. 
.4 

4 0.000 18.000 11.000 

Data transformation: No transformation 

O.OOD -98 . 033 4 . 98 .033 4 0.000 18.000 11.000 lOO.OOD 

, NOEC LOEC TU Alpha Tail Based on 

>lOO >lOO <l . 05 One-sided Wilcoxon w/ Bonf 

I MSD % 
Reduction 

from Control Critical T I Bonferroni T Test: 

I 
. 00433 3.73585 1.94 

I 
1 
I 
'Shapiro-Wilk Test for Normality: 

Bartlett Test for Equal Variance: 

Alpha W cutoff w Normal? 

.749 No . 01 .566231 

Alpha B P(B) Equal Var? 

. 01 0 1 Yes 



TOXIS ANALYSIS SUMMARY 

-~ 
'ish Larvae Weight 

Test Material Permit Permit Protocol Protocol Test Number Test Number Lab Species Date ---- 

2/20/98 DMR 0 DMR 0 NTCORLAND NTCORLAND EPAF 94 EPAF 94 4922.001 4922.001 VTABS PP 

EPA Flowchart Auto growth select 1 control ! 

I 
Cone Mean 'SD N T 

,_ilta transformation: No transformation 
X O.OOD . 49 .034 4 
X 1oo.OOD . 47 .021 4 .Y 14: 

LOEC TU Alpha Taii Based on I 
I 

NOEC 

j >lOO >lOO Cl 05 one-sided Wilcoxon w/ Bonf * 

MSD % I 
donferroni T Test: Reduction 

MSE from Control Critical T 

. 00078 7.90557 1.94 

! 
I 
IShapiro-Wilk Test for Normality: Alpha W cutoff W Normal? 

- 
. 01 .78693 .749 Yes 

I 

iBartlett Test for Equal Variance: Alpha B P (B) Equal Var? 

. 01 -60173 .43791 Yes 



Aquatec Biological ScimeS 

j FISH TEST DATA 

Test ~unber: 4922.001 

Test Date: 20-Feb.96 

Source: NTCORLAND 

(x) Chronic ( ) Acute hours 

lest Material: DMR 0 

Cont. Daity Surviva\ Prop ueight 

Cone Rep No. Start 1 2 3 4 5 6 End Ative /Fish 

0.00 Q 1 15 15 14 

0.00 D 2 15 15 15 
0.00 D 3 15 15 15 

0.00 D 4 15 15 15 
100.00 D 1 15 15 14 

100.00 D 2 15 15 15 

100.00 D 3 16 16 16 

100.00 D L 15 15 15 

.93 .L3667 

1.00 .S@933 

1.00 .L9533 

1.00 .x533 

.93 .&3667 

1.00 . a000 

1.00 .L7930 

1.00 .L7333 



. Aquatec Biological Sciences 

FISH LARVAE TOXICITY'TEST 
T:ST NUMBER 

4922.001 TEST START DATE 
February 20, 1998 _ 

r i Tare! Total 
t 

Cont. Number Alive 

Cone Rep 
No. Start 

I 
1 2 3 4 

I 
- 

-- 
15 0.00 D 1 i 15 I 

Fish1 Wgt.( wgt. 

15/31.05 37.60 

--i-5 27.09 34.73 

15 34 ! 
.;T 41.70 

5 6 
/ 

7 
-- 14 
-- 15 0.00 D 2 15 i 

- --T-s-- 

- - 15 
-- 

15 

- - 15 
1 -- 15 

-- I 1 j 0.00 D 3 15 ! 
i 0.00 D 4 15 

15 

15 

14 

15 

It 

1E 

-- 32.07 39.65 1 
1 

-- 
31.16 
-- 
28.96 
-- 30.24 

15 

15 

16 

15 

/ 100.00 D 1 15 
, I 
i iOO.00 D 2 15 

16 - - 

15 - - 
--_c_- 

/ 100.00 D 3 I 16 

i / 100.00 D 4 
i 

15 
l , 



3/04/98-11:58 am TOXIS ANALYSIS SUMMARY 

iFish Larvae 

Lab Species Test Date Test Material 

PP 2/20/98 DMR (1' NTCOR'UND EPAF 94 4923.001 
VTABS 

Statistics Parameters 

PROPORTION 

End Point: 
Analysis: 

Transform: 
Tail: 

Constant: 
Root: 

EC/LC Method: 

End Point: 
Analysis: 

Transform: 
Tail: 

Constant: 
Root: 

PA Proportion Alive 
EPA Flowchart Auto growth select 1 control 
Arc sine square root w/ Bartlett adj. 
Onz;;;iled, decreasing 

Variance: 01 
-1.00 Alpha Normality: :01 

NOEC: .05 
1 1 

F (P,S,G,L,N) ' Superdunnet: 4000 

GROWTH 
1 

GW Weight 
EPA Flowchart Auto growth select 1 control 
No transformation 
One-tailed, decreasing ;----x 

-. 01 
Variance: 01 

0.00 Alpha Normality: :01 
NOEC: .05 

Calculate IC? Y (Y,N) IC resamples: 120 
i 
1 Errors/Warnings 
t 

Type Number 

EC 912 Chi-square test for heterogeniety significant - proceding 
to Spearman Karber Analysis 

EC/LC 69 Cannot compute Spearman-Karber EC/LC 50 

IC 71 No linear interpolation estimate can be calculated - none 
of the group response means < 100-p % of the control 
response me 

PROP 0 Analysis completed with no errors 

GROW 0 Analysis completed with no errors 



. . . 

34F”s TOXIS ANALYSIS SUMMJSRY 

' sh Larvae I Proportion Alive Day : 

Test Material Permit Protocoi Test Number 
! Lab Species Date 

I 2/20/98 DMR 0 NTCORLAND EPAF 94 4923.001 
VTABS PP 

i / 
I I .PA Flowchart Auto growth select 1 control I 

cone 

Data transformation: Arc sine sqrt 
x O.OOD 1.41 .066 

X lOO.OOD 1.35 . 113 

N T 

wz. 
4 
4 .889 

Data transformation: No transformation O.OOD . 98 -033 4 
.95 .060 4 -889 lOO.OOD 

I LOEC TU Alpha Tail Based on 
NOEC 

,100 <I 05 One-sided wilcoxon w/ Bonf 
f--Jo O * 

Bonferroni T Test: 

I 

MSD % 
Reduction 

MSE from Control ,C:ritical T 1 

1.94 . 00851 5.65406 

Shapiro-Wilk Test for Normality: Alpha W cutoff w Normal? 
- 

01 .889942 .749 Yes . 

Bartlett Test for Equal Variance: Alpha B P(B) Equal Var? 

.Ol .70818 .40004 Yes 

L 



3/04/98 TOXIS ANALYSIS SUMMARY 

fish Larvae Weight 
a-?. 

Permit Protocol Test Number Lab Species Date Test Material 

EPAF 94 4923.001 VTABS PP 2/20/98 DMR 0 NTCORLAND 

jEPA Flowchart Auto growth select 1 control 3 t 

Cone Mean SD N T 

Data transformation: No transformation 
X O.OOD . 49 :024 034 4 
X lOO.OOD .44 4 .2.472 

/ NOEC LOEC TU Alpha Tail Based on 
I 
/ Cl00 100 >1 Wilcoxon w/ Bonf . 05 One-sided 

I 
j Bonferroni T Test: 

I 
j 
1 
I 

IShapiro-Wilk Test for Normality: 
/ 
/ 

MSD % 
Reduction 

MSE from Control Critical 1 
F-3, 

.00085 8.23453 1.94 

Alpha W cutoff w Normal? 

.749 Yes . 01 -944092 

IBar-- -1ett Test for Equal Variance: 
I 
I 

Alpha B P(B) Equal Var? 

. 01 .32127 -57384 Yes 



Aouatec Biological Sciences 

FISK TEST DATA 

Test Nmber: 4923.001 
Test Date: ZO-Feb-98 

Source: KTCORLAUD 

(x) Chronic ( ) Acute nours 

'Test Material: DMR 0 

Cont. Daily Survival Prop Ueighr 

Cone Rep No. Start : 2 3 L 5 6 End Alive /Fish 

0.00 D 
'I 15 15 14 .93 .43667 

2 3 15 15 15 :5 15 15 1.00 1.00 

.50933 
0.00 
0.00 

D D .49533 
4 15 15 15 1.00 .50533 0.00 D 

100.00 D 1 15 15 15 1.00 .C6TJ3 

100.00 D 2 16 16 14 .88 .42375 
100.00 D 3 15 1s 14 .93 .L3867 
100.00 D 4 15 15 IS 1.00 .41267 



Aquatec Biological Sciences 

i Tarei Totali cont. 
Start1 1 /Nu:byr f?jve4 1 5 / 

I 9 

Ccnc Rep No. 6 
Y-P 0.00 D 1 15 15 

j 0.00 D 2 15 -T--- 

I 0.00 D 3 15 l5----- 
I - - ! 0.00 D 4 15 15 
j 100.00 D- 1 15 15 PL_P 

--, 
1 100.00 D 2 16 -16 

- : 100.00 D 3 15 l5--- 
, A -I- 
I iOO.00 D 4 15 15 
G I I -P-P- 

'7 Fish Wgt . wgt. 

14 15 31.05 37.60 

15 15 27.09 34-73 

15 15 34.27 41.70 

15 15 32.07 39.65 

15 15 32.42 39.43 

- 16 14 32.90 39.68 

- 15 14 31.88 38.46 

15 15 m 36.16 
-- 

FISH LARVAE TOXICITY TEST 

TEST START DATE 
February 20, 1998 

.x---x 
TEST NUMBER 

4923.001 



pII*~ 
pimepha/es prome/as survival and UI urrm U~LQ 

:I$ 1BB - Groundwater toxicity screening (undiluted kamPle) -.: . . . . ..-#A rem,. .a .,-rknr’. Cc3*,Cp” .- . I-.- - . p, promeras Modified ACUW? I LnrOniC SUfVlval aftu utunrIn ,Y,tzLl~“~~ LI ,“blu14-91 1002 -est uescriptlon: 
Survival Data Growth Data 

Contr B\ - - 1 1 1 

- - 

- - 

- - 

:j: /: ,: 

Sample AI 15 1 I 1 I I I I I 1 
B[ 15 1 
C( 15 ,I. I I I I I 

t DI 15 1 I 1 

Sample A 15 1 I I I I I I 
B\ 15 1 
cl 15 I I I I \ I 

L DI 15 1 1 1 I I 

ppchScSQ.UC 



Final (After renewal) Water Chemistry Data 
Client: ABB - Groundwater toxicity (undiluted sample) 

Test Description: P. prome/as modified acute I Chronic toxicity 

.____ -. -.- 

Control rJ0 1 --?,‘G / CL / =P+ i 6.6 / 7,i: ^u $ ; 7: L 

Temp 1 2” I i; ; ~5-2 1 7 T 5 1 -; + -7 1 2v.s ! 14 + 1 ;d 7 

Cond. 1 - i - j - j - j - j - ; - 

Rec. --’ pH 1 - j - 1 - i - 1 - j - 1 - 

Water DO 1 ,. j - j - / - 1 - 1 - / - 

Control Temp j - / - j - - j - 1 - j - 

Cond. ) - 1 - 1 - j - / - j - j - 

Sample pH /--?.1 ?,I i ~1 j h j j 7;/ i .-;y 1 & j 

DO j k,J 1 6 c\ I’ -,2 ; G-.+ j cc’t j G-f 1 b<Z 

q?LL Temp / ~%L- j ~5.1 ! :y z I 25-l I;2y,rj / & _ 1 1 ,;Jq d- 

I Cond. j - 1 - ! - 
I 

- I - I - I - 

Sample PH j y,+ /-7-& ix3 j&rJ 1 7,g 1 YG / .7,,7 

DO 1 k? 13-11 / %L j 4-g 1 hii: 1 6.3~ 1 ia 7 

e"lL? ' Temp ( $q,y j ty\ i-!s.& 1 Lf-8 2f.o 1 12 y, I&? 

Cond. 1 - j - 1 - ! - 
i 1 

- 

Sample pH 1 1 1 I I j ,\ 

DO 
I 1 / I 

Temp j I I I 
Cond. / - i - / - 1’ - 1 - 1 - 1 - 

Sample PH I I ’ I I I I 

Do I I I 

Temp j I I 
I I 

Cond. 1 - 1 - I - / - j - 1 - 

Sample PH j j j I I I 
DO I I I ! I I 

Temp 1 ) I I I I 

Cond. / -, 1 - I -1-l-b - 
init./Date [+‘:\I\ ) ‘hI;tld y,t) / t ti j(-k &- 1 \u &/& 1: ‘? ‘LJ 

Remarks 
I / I 

b 4 

Reviewer: -1 Date: \ y? (I 3/d $!zmch2doc 

Laboratory: Aquatec Biological Sciences, South Burlington, Vermont 

c ()Q c! 2 !-t 



1300 Blue Spruce Drive, Suite C 

Fort Collins, Colorado 80524 

DATE: 

SPECIES: 

.4GE: 

LIFE STAGE: 

HATCH D.4TE: 

BEGAN FEEDISG: 

FOOD: 

Toll Free: 800/331-5916 

Tel: 970/4&G5091 Fax: 970/484-25 14 

IVater Chemistry Record: 

TE>lPERATL’RE: 24 :c . . 

SPILINITY /’ COSDUCTIVITY: . . .- 

TOTAL HARDNESS (as CaCO,): ::1.rxi . . 

TOT.4L -4LKALISITY (as CaCO,): SC r:g! __ 

pH: s.; - . . 

Comments: 

F* 
co 

i7.F‘C 

7‘ 7 

/a 3 

.I:, !’ ! ! ‘; i 



APPENDIX I 

ACTION LEVELS/TREATMENT LEVELS 



Table l-l 
Selected Criteria for Surface Soil 

Remedial Investigation and Feasibility Study 
Operable Unit 3 

Naval Training Center 
Orlando, Florida 

Remedial Goal Leachability Based 
Leachability Based 

Direct Exposure, Direct Exposure, 
Background 

Analyte’ Options for on Groundwater 
on Freshwater Selected Soil 

Residential3 Industrial3 
Screening 

Surface Soil* Criteria3 
Surface Water 

Concentration4 
Criteria’ 

Criteria3 

Study Area 8 

Semivolatile Organic Compounds @g/kg1 

Benzo(a)anthracene 670 1,400 5,200 2,900 400 NA 5,200 

Benzo(a)pyrene 670 100 500 7,800 1,200 NA 7,800 

Benzo(b)fluoranthene 670 1,400 5,100 9,800 1,500 NA 9,800 

Benzo(k)fluoranthene 870 15,000 52,000 25,000 1,500 NA 52,000 

Chrysene 870 140,000 510,000 80,000 500 NA 510,000 

Dibenz(a,h)anthracene 670 100 500 14,000 2,200 NA 14,000 

Indeno(l,2,3-cd)pyrene 670 1,500 5,200 28,000 4,300 NA 28,000 

Pesticides and PCBs [pg/kg) 

Atdrin NA 60 200 10 2,500 NA 2,500 

Aroclor-1260 NA ‘600 ‘2,200 ‘6,200 ‘200 NA 6,200 

alpha-Chlordane NA 815oo 85,500 ‘2,050 84 NA 5,500 

gamma-Chlordane NA 9500 *5,500 ‘2,050 84 NA 5,500 

4,4’-DDD NA 4,500 17,000 200 6 NA 17,000 

4,4-DDE NA 3,200 12,000 300 2 NA 12,000 

4,4’-DOT NA -_ 3,200 13,000 2,700 30 NA 13,000 

Dieldrin NA 70 300 5 2 NA 300 

Heptachlor NA 10 20 200 2 NA 200 

Heptachlor epoxide NA 100 .400 700 7 NA 700 

Herbicides (I.rglkg) 

MCPA 3,600 31,000 460,000 20 400 NA 460,000 

MCPP 6,500 g31 ,000 ‘460,000 20 O400 NA 460,000 

See notes at end of table. 



Table I-1 (Continued) 
Selected Criteria for Surface Soil 

Analyte’ 
Remedial Goal 

Options for 

Remedial Investigation and Feasibility Study 
Operable Unit 3 

Naval Trainina Center 
Orlando, Fibrida 

Direct Exposure, Direct Exposure, 
Leachability Based 

on Groundwater 
Residential3 Industrial3 

Surface Soil* Criteria3 

Leachability Based 
on Freshwater 
Surface Water 

Criteria’ 

Background 
Screening 

Concentration4 

Selected Soil 
Criteria5 

inorganic Analvtes (mglkgt 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Chromium 

Copper 

Iron 

Lead 

Manganese 

Silver 

Vanadium 

Study Area 8 

Pesticides and PCBs bglkgt 

alpha-chlordane 

gamma-chlordane 

4,4’-DDD 

4,4-DDE 

4,4’-DDT 

Dieldrin 

See notes at end of table. 

NA 72,000 1 ,ooo,oOO 

NA 26 240 

=0.43/7.2 0.8 3.7 

NA 105 87,000 

NA 0.3 1 

NA 1.5 1,300 

NA “290 “430 

NA 9 12,000 

1,540 23,000 490,000 

NA ‘2500 12920 

NA 1,600 20,000 

NA 390 9,100 

NA 11 7,700 

1,400 

1,400 

2,600 

NA 

NA 

1,500 

1,500 

4,500 

3,200 

3,200 

5,500 4,100 8 

5,500 4,100 8 

17,000 200 6 

12,000 300 2 

13,000 2,700 30 

NA 5,500 

NA 5,500 

NA 17,000 

NA 12,000 

NA 13,000 

NA 70 300 5 2 NA 300 

NA NA 2,090 1 ,ooo,ooo 
10 5 NA ND 240 

‘029 NA 1.0 ?/7.2 

“1,600 NA 8.7 87,000 

“63 NA 0.09 63 
10 8 NA 0.98 1,300 

‘“1’38 NA 4.6 430 

NA NA 4.1 12,000 

NA NA 712 490,000 

NA NA 14.5 920 

NA NA 8.1 20,000 

‘O34 NA 1.8 9,100 

‘06,000 NA 3.1 7,700 

f 
-1) 

‘1 k 



Table l-l (Continued) 
Selected Criteria for Surface Soil 

Remedial Investigation and Feasibility Study 
Operable Unit 3 

Naval Training Center 
Orlando, Florida 

Remedial Goal Leachability Based 
Leachability Based 

Direct Exposure, Direct Exposure, 
Background 

Analyte’ Options for on Groundwater 
on Freshwater Selected Soil 

Residential3 Industrial” 
Screening 

Surface Soil* Criteria3 
Surface Water 

Concentration’ 
Criteria’ 

Criteria3 

Herbicides @g/kg) 

MCPA 9,000 31,000 460,000 20 400 NA 460,000 

MCPP 10,400 s31,000 '460,000 920 9400 NA 460,000 

Inorganic Analvtes (mglkg) 

Aluminum NA 72,000 1 ,ooo,ooo NA NA 2,090 1,000,000 

Antimony NA 26 240 ‘0 5 NA ND 240 

Arsenic 0.4 0.8 3.7 ‘029 NA 1.0 14 1 

Beryllium NA 0.3 1 "63 NA 0.09 63 

Qwer NA 9 12,000 NA NA 4.1 12,000 

Silver NA 390 9,100 'O34 NA 1.8 9,100 

See notes at end of table. 
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Table I-1 (Continued) 
Selected Criteria for Surface Soil 

Remedial Investigation and Feasibility Study 
Operable Unit 3 

Naval Training Center 
Orlando, Florida 

’ Analytes listed are the chemicals of potential concern as identified in the Remedial Investigation for OU3, NTC, Orlando. 
’ Values for remedial goal options were developed in the human health risk assessment in the Remedial Investigation for OU3, NTC, Orlando. See Appendix A. 
3 Values taken from Florida Soil Cleanup Target Levels, Chapter 62-785, FAC, Brownfields Cleanup Criteria Rule (March 1998). 
4 The background screening concentration is twice the mean of detected concentrations for inorganic analytes. The background concentrations were obtained from the NTC 
Orlando Background Sampling Report (ABB-ES, 1995). 
5 The selected criteria for surface soil was determined as the highest of: 

* the site-specific, risk based RGO (Appendix A); the Florida SCTL (if available), or the USEPA Region Ill RBC, or 
- the site-specific background concentration of a chemical (for inorganic compounds only). 

’ Value is the remedial goal option value for benzo(a)pyrene equivalents, based on USEPA Region IV Guidance (1995). Please see Table 6-2 Toxicity Equivalency Factors fc 
Carcinogenic PO&nuclear Aromatic Hydrocarbons and Section 6.1.7 Remedial Goal Options in the Remedial Investigation, OU3, NTC, Orlando. 
’ Value is for total Aroclor. 
’ fhe published Cleanup Target Level is for total isomers. Values listed here represents half of total value. 
’ MCPA used as a surrogate. 

1 lo The value is derived assuming a soil pH level of 6.8. 
” Values listed are for hexavalent chromium. 
‘* Residential direct exposure value from USEPA Revised Interim Soil Lead Guidance for CERCLA Sites and RCRA Corrective Action Facilities. OSWER Directive 9355.4-12 
(1994). Residential value is the middle of the USEPA suggested range of 400-600 mg/kg. The industrial direct exposure value was derived using methodologies outlined in 
USEPA Recommendations of the Technical Review Workgroup for Lead for an Interim Approach to Assessing Risks Associated with Adult Exposures to Lead in Soil, 
December 1996. 
l3 Remedial goal option is shown for residential action level/recreational action level. The value is based on total ELCR = 1x10” 
l4 Selected soil criteria is background concentration for residential scenario and RGO for recreational scenario at SA 8. Selected soil criteria for SA 9 is background 
concentration. 

Notes: Cont. = concentration. 
fig/kg = micrograms per kilogram. 
DDD = dichlorodiphenyldichloroethane. 
DDT = dichlorodiphenyltrichloroethane. 
MCPP = 2-methyl-4-chlorophenoxypropionic acid. 
PCB = polychlorinated biphenyls. 
ND = not detected. 
mg/kg = milligrams per kilogram. 
DDE = dichlorodiphenyldichloroethlene. 
MCPA = 2-methyl-4-chlorophenoxyacetic acid. 



Table l-2 
Selected Criteria for Groundwater 

Remedial Investigation and Feasibility Study 
Operable Unit 3 

Naval Training Center 
Orlando, Rorida 

Florida Florida 

Analyte’ 
Florida Federal Groundwater Freshwater 
MCL’ MCL3 Cleanup Target Surface Water 

Levels4 Criteria5 

Study Area 8 

Semivolatile Organic Compounds bgll) 

Naphthalene NSC NSC 20 26 

Pesticides and PCBs @g/f) 

Dieldrin NSC NSC 0.005 “0.1 

Herbicides (pg/f) 

MCPA NSC NSC 3.5 72 

MCPP NSC NSC 7 NA 

Inorganic Analvtes @g/f) 

Aluminum 9200 *200 200 13 

Arsenic 50 50 50 “50 

Iron O300 8300 300 “1,000 

Manganese 950 850 50 NA 

Study Area 9 

Semivolatile Organic Compounds @g/L) 

2,CDichlorophenol NSC NSC 4 13 

Naphthalene NSC NSC 20 26 

Pesticides and PCBs @g/f) 

alpha-BHC NSC NSC 0.006 0.0116 

delta-BHC NSC NSC 2.1 NA 

gamma-BHC 0.2 0.2 0.2 “0.08 

Aldrin NSC NSC 0.005 11 3 

gamma-Chlordane 10 2 ‘02 10 2 ‘0,“o.054 

Dieldrin NSC NSC 0.005 “0.11 

Heptachlor epoxide 0.2 0.2 0.2 0.002 

Herbicides @g/f J 

2,4-D 70 70 70 80 

MCPA NSC NSC 3.5 72 

MCPP NSC NSC 7 NA 

Inorganic Compounds @g/f) 

Arsenic 50 50 50 “50 

Iron 9300 8300 300 “1,000 

Manganese 30 *50 50 NA 

See notes at end of table. 

Basewide Selected 
Background Groundwater 

Concentration’ Criteria’ 

NA 20 

NA 0.005 

NA 3.5 

NA 7 

4,067 4,067 

5 50 

1,227 1,227 

17 50 

NA 4 

NA 20 

NA 0.006 

NA 2.1 

NA 0.08 

NA 0.005 

NA 0.054 

NA 0.005 

NA 0.002 

NA 70 

NA 3.5 

NA 7 

5 50 

1,227 1,227 

17 50 

NTC-RIFS.OU3 
PW.05.99 l-5 



Table l-2 (Continued) 
Selected Criteria for Groundwater 

Remedial Investigation and Feasibility Study 
Operable Unit 3 

Naval Training Center 
Orlando, Florida 

’ Analytes listed are the chemicals of potential ooncern as identified in the Remedial Investigation for Operable Unit 3, 
NTC, Orlando. 
’ Florida Standards are taken from Chapters 1 and 2 (Primary and Secondary Standards) of the Florida Department 
Environmental Protection (FDEP) Groundwater Guidance Concentrations (June 1994). 
3 Federal MCLs are taken from U.S. Environmental Protection Agency (USEPA) Drinking Water Regulations and Health 
Advisories (October 1996). 
’ Florida Groundwater Cleanup Target Level taken from Chapter 62-785, FAC, Brownfield Cleanup Criteria Rule, (March 
1998). 
5 Florida Freshwater Surface Water Criteria taken from Chapter 62-785, FAC, Brownfield Cleanup Criteria Rule, (March 
1998). 
6 Basewide background concentrations were developed as part of the RI for Operable Unit 3, Naval Training Station, 
Orlando. 
’ The selected criteria for groundwater was determined as follows: 

For organic chemicals, the selection criteria were established as: 
(1) the Florida drinking water standard (if available); 
(2) if no Florida drinking water standard existed, then the Federal MC1 (if available); and 
(3) if (1) or (2) were not applicable, then the Florida GCTL (higher value of the groundwater or surface freshwater 
values). 

For inorganic chemicals, the selection criteria were established as the higher value of: 
(1) the criteria selected using the hierarchy as listed for organic chemicals in groundwater; and 
(2) the site-specific background concentration. 

* Value is a Federal secondary MCL. 
’ Value is a Florida secondary MCL. 
” Value for chlordane used. 
” The value is based on Chapter 62-302, FAC. If the permissible quantitation limit (PClL) using the most sensitive and 
currently available technology is higher than the specified criterion, the PQL shall be used. 

Notes: MCL = maximum contaminant level. 
MCPA = 2-methyl-4-chlorophenoxyacetic acid. 
RBC = risk-based concentration. 
w/m = micrograms per liter. 
NA = not available. 
NSC = no screening criteria. 

MCPP = 2-methyl+chlorophenoxypropionic acid. 
PCB = polychlorinated biphenyls. 
BHC = hexachlorocyclohexane. 
2,4-D = 2,4Dichlorophenoxyacetic acid. 

NTC-RIFS.OU3 
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Table l-3 
Selected Criteria for Discharge of Treated Groundwater to Surface Water 

Remedial Investigation and Feasibility Study 
Operable Unit 3 

Naval Training Center 
Orlando, florida 

Analyte’ 
Florida Surface 

Water Standard’ 

Site 8 

Semivolatile Organic Compounds @g/f) 

Naphthalene NA 

Pesticides and PCBs @g/f) 

Dieldrin 0.0019 

Herbicides @g/f) 

MCPA NA 

MCPP NA 

Inorganic Analvtes kg/f) 

Aluminum NA 

Arsenic 50 

Iron 1000 

Manganese NA 

Site 9 

Semivolatile Organic Compounds (pg/f) 

2,4-Dichlorophenol 790 

Naphthalene NA 

PesticideslPCBs &glf) 

alpha-BHC NA 

delta-BHC NA 

gamma-BHC 0.08 

Aldrin 3 

gamma-Chlordane *0.0043 

Dieldrin 0.0019 

Heptachlor epoxide NA 

Herbicides @g/f) 

2,4-D NA 

MCPA NA 

MCPP NA 

Inorganic Compounds bglf) 

Arsenic 50 

Iron 1000 

Manganese NA 

See notes at end of table. 

Federal AWQC’ 

620 

0.0019 

NA 

NA 

NA 

‘190 

1000 

NA 

365 

620 

NA 

NA 

0.08 

73 

80.0043 

0.0019 

0.0038 

365 

NA 

NA 

990 

1000 

NA 

Site-specific 
Background’ 

NA 

NA 

NA 

NA 

4,067 

5 

1,227 

17 

NA 

NA 

NA 

NA 

NA* 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

5 

1,227 

17 

Selected Surface 
Water Criteria’ 

- 

620 

0.001!9 

NA 

NA 

4,067 

50 

1,227 

17 

790 

620 

NA 

NA 

0.08 

3 

0.0043 

0.001’9 

0.003’6 

365 

NA 

NA 

50 

1,227 

17 

NTC-RIFS.OU3 
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Table l-3 (Continued) 
Selected Criteria for Discharge of Treated Groundwater to Surface Water 

Remedial Investigation and Feasibility Study 
Operable Unit 3 

Naval Training Center 
Orlando, Florida 

’ Analytes listed are the chemicals of potential concern as identified in the Remedial Investigation for Operable Unit 
3, NTC, Orlando. 
’ Florida Surface Water Standard taken from Chapter 62 (Surface Water Quality Standards) of the Florida 
Administrative Code (FAC 62-302) Class Ill Freshwater, December 26, 1996. 
3 Federal Ambient Water Quality Criteria taken from USEPA Office of Water Regulations and Standards (May 1987). 
Values are based on freshwater, chronic exposure. 
4 Basewide background concentrations were developed as part of the RI for Operable Unit 3, Naval Training Station, 
Orlando. 
’ The selection criteria for this discharge option are the Florida surface water standards, Florida GCTLs (for 
freshwater surface water), the Federal AWQC (where a Florida Surface Water Standard was not available), or site- 
specific background concentrations, whichever was higher. 
’ Value is based on Arsenic Ill. 
’ Value is the maximum exposure concentration. 
* Value for Chlordane was used. 

Notes: AWQC = Ambient Water Quality Criteria. 
pg/P = micrograms per liter. 
MCPA = 2-methyl-4-chlorophenoxyacetic acid. 
MCPP = 2-methyl-4-chlorophenoxypropionic acid. 
NA = not available. 
PCB = polychlorinated biphenyl. 
BHC = hexachlorocyclohexane. 
2,4-D = 2,4-Dichlorophenoxyacetic acid. 

NTC-RIFS.OU3 
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APPENDIX J 

ESTIMATED CONCENTRATI’ONS IN EXTRACTED GROUNDWATER 

J-l : Florida Department of Environmental Protection Treatment System Design 
Contaminant Concentrations 

J-2: Estimated Concentrations in Operable Unit 3 Extracted Groundwater 



Estimated Concentrations of Chemicals in Extracted Groundwater 

Purpose of Estimate. The Feasibility Study (FS) for OU 3 at NTC Orlando includes 
five alternatives for control of contaminated groundwater. The five alternatives 
developed can be broken down into two broader categories of treatment: in situ 
and ex situ. In situ treatment involves treating the groundwater in place (i.e., 
within the plume). Ex situ treatment involves extracting groundwater from the 
aquifer for treatment. When the groundwater is extracted, the concentration of 
chemicals in the extracted water determines the type and amount of treatment 
necessary to meet discharge limitations. To estimate the concentration of 
chemicals in extracted groundwater, an FDEP modeling was performed. 

Description of Modeling. The model used to estimate the concentrations of 
chemicals in extracted groundwater from OU 3 was the FDEP treatment system design 
contaminant concentration model (see Attachment A). This FDEP model, initially 
developed for petroleum contaminated sites, estimates the maximum chemical 
concentrations in extracted groundwater for remedial design purposes. The model 
uses the chemical concentrations in monitoring wells to estimate the chemical 
concentrations in extracted water. 

The steps involved in defining how the monitoring and extraction wells overlap 
are: 

(1) The extraction wells were drawn on a figure at SA 8 and 9. 

(2) Each monitoring well within the cone of influence of an extraction well 
was identified. All monitoring wells installed during the RI were 
within the surficial aquifer with a maximum depth of 30' bls. 

(3) All COCs detected in groundwater at OU 3 were listed. The FDEP model 
was then used to calculate the extracted concentrations for these 
chemicals. The model uses a weighted-averaging approach to determine 
the chemical concentration for each chemical at each extraction well. 

(4) The concentrations predicted at each extraction well were averaged 
together (assuming the, flow rate was the same for each well) to 
estimate the total concentration of a chemical in extracted groundwa- 
ter. 

The formula for the weighted average is listed below: 

c c c c 1+2+-1+-N 
Cone= O7. D2 O3 DN 

1 *L,L,L 
-% D2 4 DN 

where: C, = concentration of a given COC from a given monitoring weILl. 
D, = distance the monitoring well is from the extraction point. 

Based on aquifer characteristics (transmissivity, storativity, thickness), the 
radius of influence for an extraction well was calculated for SA 8 and 9. The 

NTC-RIFS.OU3 
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radius of influence is approximately 250 feet at SA 9 and 60 feet at SA 9. These 

calculations are shown in Attachment B. 

Using the FDEP model, the extracted concentrations for COCs at each recovery well 
and the average concentration for COCs at each Study Area are shown in Attachment 

B. The extracted concentrations were used to screen against action/treatment 
levels in Chapter 10.0 and Appendix B. In summary, the extracted concentrations 
of COCs are shown below: 

Study Area 8 Estimated Extracted Concentration 

Aluminum 
Arsenic 
Iron 
MCPA 
MCPP 
Dieldrin 

260 a/Q 
134 G/Q 
364 /-dQ 
169 i-%/Q 

Study Area 9 Estimated Extracted Concentration 

Arsenic 
Iron 
MCPA 
MCPP 
2,4-D 
alpha-BHC 
gamma-BHC 
gamma-Chlordane 
Dieldrin 
Heptachlor epoxide 
2,4-Dichlorophenol 

86 /G/Q 
820 e/Q 
L;6Egy /Q 5 
20 PdQ 
0.12 pg/Q 
0.18 pg/Q 
0.16 pg/Q 
0.01 pg/Q 
0.02 ,ug/Q 
36 a/Q 

NTC-RIFS.OU3 
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f APPENDIX J-l 

FLORIDA DEPARTMENT OF ENVIRONMENTAL PROTECTION 
TREATMENT SYSTEM DESIGN CONTAMINANT CONCENTRATIONS 



2.3 Treaaeat System Desis;z c?rrt;r;sina~t ConcePtrations 

--e iti fOllGWLW arocrdures may te used wher. esta31, ; shinq ::e 

maxi== ContP'inant ccncentrttions a t %:he treatzzent unit f3f 

reardial desfsn pzr;roses. The prefrtied method is to usa data 

obtained durbs pUZping CA f the recovery dell. A goad, 

conservative r2la of tk~xb 1s that x;axinum concentrations 

aosa-yed &uring puzg operation Wil- 1 be less than half cf the 

hfghesz concentrations observed during static conditfons. Actzal 

'm-s may 3se as low as t8n percent of the sta ti0 concen:ratz-. 
condition concentrations. 

l-Tavailab 1 e ;rhi.le pumping, maxisnum caztasixax IIf data are -- 

conce..-* **-atiozs at the trcafrrent Wit slay be e&bated by 

salculstiz5 a -deighte& average of surrounding well cor;tz=icant 
. 

concentrations under static conditions- Th8 WQighhd average 

should! be based c the distances from the r&very cn the inverse o& 

well. 'Then selectir,g *dell data to be used in tkm calcxlaticns, 

the fallowisg Faints should be considered: 

'1. zZbe recovery well should be located near th& area of 

hish8st eoncentraticns. An exception to this point is 

when the recovery well is located near tke leading edqe 

of the plume. 2 this case, the highest c3ctamimint 

:evels my not be observed urkil afrer tile system Sas 

operatkd for soao ti38. 

2. Seleczicn cf wells xiust be xithir, trLe ccze of kfluence 

02 the rccoverY -dell. 

3. 3nly wells wiT2 data Iram the sane relative depth 
should be usedI. 



cocsitercd. 

For Serign pW0SeS c 1.25 safety factor :-: recc-;zcencie6 fx 

siri3g trea+aent equipment. 

Example P=obla: Given tke itllodng ceneen++raticrz5, cnr an& 

distancsr, d,, from tie recovcz point., xhat is the maxbun 

design concentration, C,,? 
NJ-4 

3co 

1 -. Cetenrixe -. +he weighted average concectratian at We recovery 

poi3r by usi,-,g tie fallowing formula. 

71, 
therefore C = (JOOO/lC * 3001X.2 + -3013 0 d- 2OC/Z2) 

(l/10 + l/lS + l/30 + i/20) 

c - 960 

. 



. 

3. 

C .38x = 1.2x = 1250 

The prrcading fom;la nay be set cp 
for c as fcllcrs. 

i/d_ 

L/10 

l/15 
l/30 

l/20 

l/d) 

l/& zf l/d,,1 

.roo .400 

,067 .268 

.033 ,132 

.dso 

Total ,250 1.000 

ix tabular 

x C” 

2000 

300 

300 

200 

c 

800 
80 
CO 
2Q 

960 



APPENDIX J-2 

ESTIMATED CONCENTRATIONS IN OU 3 EXTRACTED GROUNDWATER 
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FDEP Treatment System Design Contaminant Concentrations 
Study Area 8 

Recovery Well l(Northem Recovery Well) 
Arsenic 
Reference Well Distance l/Distance (l/dist)/sum(l/dist) Cone(n) ug/L Cone 
OLD-08-1 5 43 0.0232558 0.159001~65 0 0 
OLD-08-05 46 0.0217391 0.148631431 57.5 8.5 
OLD-08-06 95 0.0105263 0.071968903 53 3.8 
OLD-08-04 60 0.0166667 0.113950763 70.4 8.0 
OLD-08-03 27 0.037037 0.253223919 79.9 20.2 
OLD-08-l 1 27 0.037037 0.253223919 223 56.5 
SUM 0.146262 11 

, 

Iron 
Reference Well Distance l/Distance (l/dist)/sum( lldist) Cone(n) ug/L Cone 
OLD-08-1 5 43 0.0232558 0.159001065 498 79.2 
OLD-08-05 46 0.0217391 0.148631431 0 0 
OLD-08-06 95 0.0105263 0.071968903 198 14.2 
OLD-08-04 60 0.0166667 0.113950763 0 0 
OLD-08-03 27 0.037037 0.253223919 231 58.5 
OLD-08-l 1 27 0.037037 0.253223919 
SUM 0.146262 

MCPA 
Reference Well Distance l/Distance (l/dist)/sum(l/dist) Cone(n) ug/L Cone 
OLD-08-1 5 43 0.0232558 0.159001065 1200 190.8 
OLD-08-05 46 0.0217391 0.148631431 0 0 
OLD-08-06 95 0.0105263 0.071968903 0 0 
OLD-08-04 60 0.0166667 0.113950763 0 0 
OLD-08-03 27 0.037037 0.253223919 640 162.1 
OLD-08-l 1 27 0.037037 0.253223919 
SUM 0.146262 

MCPP 
Reference Well Distance 1 /Distance (lldist)/sum( 1 Idist) Cone(n) ug/L Cone 
OLD-08-1 5 43 0.0232558 0.159001065 0 0 
OLD-08-05 46 0.0217391 0.148631431 0 0 
OLD-08-06 95 0.0105263 0.071968903 0 0 
OLD-08-04 60 0.0166667 0.113950763 0 0 
OLD-08-03 27 0.037037 0.253223919 0 0 
OLD-08-l 1 27 0.037037 0.253223919 660 167.1 
SUM 0.146262 r-x?Tq 



FDEP Treatment System Design Contaminant Concentrations 
Study Area 8 

p’- Dieldrin 
Reference Well Distance 1 /Distance (1 /dist)/sum( 1 /dist) Cone(n) l&J/L ConC 
OLD-08-A 5 43 0.0232558 0.159001065 0 0 
OLD-08-05 46 0.0217391 0.148631431 0 0 
OLD-08-06 95 0.0105263 0.071968903 0 0 
OLD-O&-04 60 0.0166667 0. I 13950763 0 0 
OLD-08-03 27 0.037037 0.253223919 0 0 
OLD-08-1 1 27 0.037037 0.253223919 0.02 0.0 
SUM 0.146262 r--Tiiq 

Aluminum 
Reference Well Distance l/Distance (l/dist)/sum( ?/dist) Cone(n) ug/L Cone 
OLD-08-15 43 0.0232558 0.159001065 1420 225.7815 
OLD-08-05 46 0.0217391 0.148631431 0 0 
OLD-08-06 95 0.0105263 0.071968903 0 0 
OLD-08-04 60 0.0166667 0.113950763 0 0 
OLD-08-03 27 0.037037 0.253223919 0 0 
OLD-08-l 1 27 0.037037 0.253223919 
SUM 0.146262 

Recovery Well 2 (Central Recovery Well) 
Arsenic 
Reference Well Distance 1 /Distance (1 /dist)/sum( 1 Idist) Conc( n) Ug/L COflC 
OLD-08-02 28 0.0357143 0.327484732 295 96.6 
OLD-08-01 32 0.03125 0.286549141 133 38.1 
OLD-08-07 80 0.0125 0.114619656 56.4 6.5 
OLD-08-08 57 0.0175439 0.160869693 121 19.5 
OLD-08-17 83 0.0120482 0.110476777 98.8 10.9 

0.1090563 r---mq 

./‘cl 

Iron 
Reference Well Distance l/Distance (l/dist)lsum( l/dist) Cone(n) ug/L Cone 
OLD-08-02 28 0.0357143 0.327484732 0 0 
OLD-08-01 32 0.03125 0.286549141 1460 418.4 
OLD-08-07 80 0.0125 0.114619656 529 60.6 
OLD-08-08 57 0.0175439 0.160869693 0 0 
OLD-08-17 83 0.0120482 0.110476777 

0.1090563 
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FDEP Treatment System Design dbntaminant Concentrations 
Study Area 8 

MCPA (Note: OLD-O8-17 Not Analyzed) 
Reference Well Distance l/Distance (l/dist)/sum(l/dist) Cone(n) ug/L Cone 
OLD-08-02 28 0.0357143 0.368157597 0 0 
OLD-08-01 32 0.03125 0.322137898 0 0 
OLD-08-07 80 0.0125 0.128855159 0 0 
OLD-08-08 57 0.0175439 0.180849346 

0.0970081 

MCPP (Note: OLD-O8-17 Not Analyzed) 
Reference Well Distance 1 /Distance (I Idist)lsum( 1 /dist) Conc( n) UglL Cone 
OLD-08-02 28 0.0357143 0.368157597 0 0 
OLD-08-01 32 0.03125 0.322137898 790 254.5 

OLD-08-07 80 0.0125 0.128855159 0 0.0 

OLD-08-08 57 0.0175439 0.180849346 0.0970081 355 +, 

Dieldrin (Note: OLD-O8-17 Not Analyzed) 
Reference Well Distance l/Distance (?ldist)/sum( 1 Idist) Cone(n) ug/L COnC 
OLD-08-02 28 0.0357143 0.368157597 0 0 
OLD-08-01 32 0.03125 0.322137898 0 0.0 
OLD-08-07 80 0.0125 0.128855159 0 0.0 
OLD-08-08 57 0.0175439 0.180849346 

0.0970081 Od, 

Aluminum 
Reference Well Distance l/Distance (l/dist)/sum(l/dist) Cone(n) ug/L Cone 
OLD-08-02 28 -0.0357143 0.327484732 0 0 
OLD-08-01 32 0.03125 0.286549141 0 0.0 
OLD-08-07 80 0.0125 0.114619656 0 0.0 
OLD-08-08 57 0.0175439 0.160869693 0 0 
OLD-08-1 7 83 0.0120482 0.110476777 88.3 9.755099 

0.1090563 r--351 



FDEP Treatment System Design Contaminant Concentrations 
Study Area 8 

Recovery Well 3 (Southwest Recovery Well) 
Arsenic 
Reference Well Distance l/Distance (l/dist)/sum( Vdist) Cone(n) ug/L Cone 
OLD-08-13 43 0.0232558 0.211596207 79.7 16.9 
OLD-08-l 0 30 0.0333333 0.303287897 209 63.4 
OLD-08-08 94 0.0106383 0.09679401 121 11.7 
OLD-08-1 7 107 0.0093458 0.08503399 98.8 8.4 
OLD-08-09 30 0.0333333 0.303287897 106.7 32.4 

0.1099066 r---xq 

Iron 
Reference Well Distance l/Distance (lldist)/sum(lIdist) Cone(n) ug/L Cone 

OLD-08-13 43 0.0232558 0.211596207 370 78.3 
OLD-08-j 0 30 0.0333333 0.303287897 825 250.2 
OLD-08-08 94 0.0106383 0.09679401 0 0 
OLD-08-1 7 107 0.0093458 0.08503399 0 0 
OLD-08-09 30 0.0333333 0.303287897 432.5 131.2 

0.1099066 -459.71 

MCPA (Note: OLD-08-17 Not Analyzed) 
Reference Well Distance l/Distance (l/dist)lsum(lIdist) COnC(n) Ug/L Cone 
OLD-08-1 3 43 0.0232558 0.231261276 660 152.6 
OLD-08-10 30 0.0333333 0.331474496 0 0 
OLD-08-08 94 0.0106383 0.105789733 0 0 
OLD-08-09 30 0.0333333 0.331474496 

0.1005608 

MCPP (Note: OLD-0817 Not Analyzed) 
Reference Well Distance l/Distance (l/dist)/sum( Udist) Cone(n) uglL Cone 
OLD-08-1 3 43 0.0232558 0.231261276 0 0 
OLD-08-l 0 30 0.0333333 0.331474496 900 298.3 
OLD-08-08 94 0.0106383 0.105789733 355 37.6 
OLD-08-09 30 0.0333333 0.331474496 

0.1005608 Oi--x+ 



FDEP Treatment System Design Contaminant Concentrations 
Study Area 8 

Dieldrin (Note: OLD-08-17 Not Analyzed) 
- * KeTerer ~- Ice Well Distance ?/Distance (1 /dist)lsum( 1 idist) Conc( n) ug/L Cone 

0 fin h nc uLlJ-ud-? 3 43 0.0232558 0.231261276 0 

OLD-08-1 0 30 0.0333333 0.331474496 0 0.0 

OLD-08-08 94 0.0106383 0.105789733 0 0.0 

OLD-08-09 30 0.0333333 0.331474496 
0.1005608 

Aluminum 
Reference Well Distance 1 /Distance (l/dist)lsum( l/dist) Cone(n) UglL Cone 
OLD-08-l 3 43 0.0232558 0.211596207 1200 253.9 

OLD-08-l 0 30 0.0333333 0.303287897 614 186.2 

OLD-08-08 94 0.0106383 0.09679401 
0 0 

OLD-08-17 107 0.0093458 0.08503399 88.3 7.508501 

OLD-08-09 30 0.0333333 0.303287897 312 94.6 
0.1099066 r-zizq 

259.27 

Estimated Concentration in Extracted Groundwater 

2 luminum 
Arsenic 133.79 

Iron 363.53 

MCPA 168.50 

MCPP 273.90 

Dieldrin 0.00 
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FDEP Treatment System Design Contaminant Concentrations 
Study Area 9 

Recovery Well 1 (Northern Recovery Well) 
Arsenic 
Reference Well Distance l/Distance (l/dist)/sum( 1 Idist) Conc( n) ug/L Cone 
OLD-09-05 24 0.041667 0.266858 61.3 16.4 
OLD-09-06 29 0.034483 0.220848 52.3 11.6 
OLD-09-1 3 35 0.028571 0.182988 0 0.0 
OLD-09-1 1 41 0.024390 0.156209 93.9 14.7 
OLD-09-01 37 0.027027 

0.156138 
0.173097 13.2 

-1 

Iron.. 
Reference Well Distance l/Distance (l/dist)/sum(l/dist) Cone(n) ug/L Cone 
OLD-09-05 24 0.041667 0.266858 188 50.2 
OLD-09-06 29 0.034483 0.220848 689 152.2 
OLD-09-1 3 35 0.028571 0.182988 2400 439.2 
OLD-09-l 1 41 0.024390 0.156209 570 89.0 
OLD-09-01 37 0.027027 0.173097 391 67.7 

0.156138 1-j 

MCPA 
Reference Well Distance 1 /Distance (1 /dist)/sum( l/dist) Cone(n) ug/L Cone 
OLD-09-05 24 0.041667 0.266858 2900 773.9 
OLD-09-06 29 0.034483 0.220848 0 0.0 
OLD-09-l 3 35 0.028571 0.182988 0 0.0 . 
OLD-09-1 1 41 0.024390 0.156209 0 0.0 
OLD-09-O 1 37 0.027027 0.173097 640 110.8 

0.156138 r---ziS~ 

MCPP 
Reference Well Distance l/Distance (l/dist)/sum(l/dist) Cone(n) ug/L Cone 
OLD-09-05 24 0.041667 0.266858 830 221.5 
OLD-09-06 29 0.034483 0.220848 0 0.0 
OLD-09-1 3 35 0.028571 0.182988 0 0.0 
OLD-09-1 1 41 0.024390 0.156209 1200 187.5 
OLD-09-01 37 0.027027 0.173097 

0.156138 



FDEP Treatment System Design Contaminant Concentrations 
Study Area 9 

alpha-BHC 
Reference Well Distance l/Distance (lIdist)/sum( 1Idist) Cone(n) uglL Cone 
OLD-09-05 24 0.041667 0.266858 0 0.0 
OLD-O9-06 29 0.034483 0.220848 0 0.0 
OLD-O9-13 35 0.028571 0.182988 0 0.0 
OLD-O9-11 41 0.024390 0.156209 0.001 0.0 

37 0.027027 
0.156138 

0.173097 OLD-09-01 

gamma-BHC 
Reference Well Distance l/Distance (l/dist)lsum( Vdist) Cone(n) ug/L Cone 

OLD-09-05 24 0.041667 0.266858 0.01 0.0 
OLD-09-06 29 0.034483 0.220848 0 0.0 
OLD-09-1 3 35 0.028571 0.182988 0 0.0 
OLD-09-l 1 41 0.024390 0.156209 0.03 0.0 

37 0.027027 
0.156138 

0.173097 OLD-09-01 

2,4-Dichlorophenol 
Reference Well Distance l/Distance (1 ldist)/sum( 1 /dist) Cone(n) UglL COnC 
OLD-09-05 24 0.041667 0.266858 0 0.0 
OLD-09-06 29 0.034483 0.220848 0 0.0 
OLD-09-l 3 35 0.028571 0.182988 0 0.0 
OLD-09-1 1 41 0.024390 0.156209 0 0.0 - /“1 
OLD-09-01 37 0.027027 0.173097 

0.156138 

gamma-Chlordane 
Reference Well Distance 1 /Distance (1 /dist)/sum( 1 Idist) Cone(n) ug/L Cone 
OLD-09-05 24 0.041667 0.266858 0.17 0.0 
OLD-09-06 29 0.034483 0.220848 0.03 0.0 
OLD-09-1 3 35 0.028571 0.182988 0 0.0 
OLD-09-l 1 41 0.024390 0.156209 0 0.0 
OLD-09-01 37 0.027027 0.173097 

0.156138 



FDEP Treatment System Design Contaminant Concentrations 
Study Area 9 

Dieldrin 
Reference Well Distance l/Distance (l/dist)/sum(l/dist) Cone(n) ug/L Cone 

OLD-09-05 24 0.041667 0.266858 0 0.0 
OLD-09-06 29 0.034483 0.220848 0.1 0.0 
OLD-09-l 3 35 0.028571 0.182988 0 0.0 
OLD-O9-11 41 0.024390 0.156209 0 0.0 
OLD-09-01 37 0.027027 0.173097 

0.156138 

Heptachlor epoxide 
Reference Well Distance l/Distance (l/dist)/sum(lldist) Cone(n) ug/L Cone 
OLD-09-05 24 0.041667 0.266858 0 0.0 
OLD-09-06 29 0.034483 0.220848 0 0.0 
OLD-09-l 3 35 0.028571 0.182988 0 0.0 
OLD-O9-11 41 0.024390 0.156209 0.04 0.0 
OLD-09-01 37 0.027027 0.173097 

0.156138 

2,4-D 
Reference Well Distance l/Distance (l/dist)/sum( l/dist) Cone(n) ug/L Cone 
OLD-09-05 24 0.041667 0.266858 0.11 0.0 

LD-09-06 29 0.034483 0.220848 0.9 0.2 
LD-09-13 35 0.028571 0.182988 0.001 0.0 

OLD-09-1 1 41 0.024390 0.156209 1.4 0.2 
OLD-09-01 37 0.027027 0.173097 0.002 

0.156138 



FDEP Treatment System Design Contaminant Concentrations 
Study Area 9 

Recovery Well 2 (Southern Recovery Well) 
Arsenic 
Reference Well Distance 1 /Distance (l/dist)lsum( 1 Idist) Cone(n) ug/L Cone 
OLD-09-04 24 0.041667 0.335463 248 83.2 

63 0.015873 0.127796 0.5 OLD-09-1 7 4.3 
OLD-09-07 65 0.015385 0.123863 0 0.0 

78 0.012821 0.103219 0, 0.0 OLD-09-02 
OLD-09-1 2 26 0.038462 0.309658 138 42.7 

0.124206 r----zq 

Iron 
Reference Well Distance l/Distance (l/dist)/sum( 1 Idist) Cone(n) uglL Cone 
OLD-09-04 24 0.041667 0.335463 1335 447.8 

63 0.015873 0.127796 53.6 6.8 OLD-09-17 
OLD-09-07 65 0.015385 0.123863 1755 217.4 

78 0.012821 0.103219 0 0.0 OLD-09-02 
26 0.038462 

0.124206 
0.309658 OLD-09-12 

MCPA 
Reference Well Distance 1 /Distance (lldist)lsum( Vdist) Cone(n) uglL Cone 
OLD-09-04 24 0.041667 0.335463 3100 1039.9 
OLD-09-1 7 63 0.015873 0.127796 680 86.9 
OLD-09-07 65 0.015385 0.123863 0 0.0 /,---x OLD-09-02 78 0.012821 0.103219 770 79.5 

26 0.038462 
0.124206 

0.309658 750 232.2 
[T] 

OLD-09-1 2 

MCPP 
Reference Well Distance l/Distance (l/dist)lsum( 1 /dist) Cone(n) ug/L COnC 

OLD-09-04 24 0.041667 0.335463 1900 637.4 
OLD-09-1 7 63 0.015873 0.127796 0 0.0 
OLD-09-07 65 0.015385 0.123863 1100 136.2 
OLD-09-02 78 0.012821 0.103219 420 43.4 

26 0.038462 
0.124206 

0.309658 OLD-09-1 2 



FDEP Treatment System Design Contaminant Concentrations 
Study Area 9 

: 

alpha-BHC (OLD-O9-17 not analyzed) 
Reference Well Distance l/Distance (l/dist)/sum( lldist) Conc( n) ug/L Cone 
OLD-09-04 24 0.041667 0.384615 0 0.0 
OLD-09-07 65 0.015385 0.142012 0 0.0 
OLD-09-02 78 0.012821 0.118343 0 0.0 
OLD-09-12 26 0.038462 0.355030 0.69 

0.108333 

gamma-BHC (OLD-O9-17 not analyzed) 
Reference Well Distance 1 /Distance (1 /dist)/sum(l/dist) Cone(n) uglL Cone 
OLD-09-04 24 0.041667 0.384615 0.01 0.0 
OLD-09-07 65 0.015385 0.142012 0 0.0 
OLD-09-02 78 0.012821 0.118343 0 0.0 
OLD-09-12 26 0.038462 0.355030 

0.108333 

2,CDichlorophenol (OLD-O9-17 not analyzed) 
Reference Well Distance l/Distance (l/dist)/sum( l/dist) Conc( n) ug/L Cone 
OLD-09-04 24 0.041667 0.384615 2 
OLD-09-07 65 0.015385 0.142012 0 
OLD-09-02 78 0.012821 0.118343 0 

0.8 
0.0 
0.0 

OLD-09-1 2 26 0.038462 
0.108333 

0.355030 200 71 .o 
171.8] 

Heptachlor epoxide (OLD-O9-17 not analyzed) 
Reference Well Distance l/Distance (l/dist)/sum(l/dist) Cone(n) ug/L Cone 
OLD-09-04 24 0.041667 0.384615 0.1 0.0 
OLD-09-07 65 0.015385 0.142012 0 0.0 
OLD-09-02 78 0.012821 0.118343 0 0.0 
OLD-09-1 2 26 0.038462 

0.108333 
0.355030 



FDEP Treatment System Design Contaminant Concentrations 
Study Area 9 

gamma-Chlordane (OLD-O9-17 not analyzed) 
Reference Well Distance- l/Distance (l/dist)/sum( Vdist) Cone(n) uglL Cone 
OLD-09-04 24 0.041667 0.384615 0.67 
OLD-09-07 65 0.015385 0.142012 0 
OLD-09-02 78 0.012821 0.118343 0 
OLD-09-12 26 0.038462 0.355030 0.01 

0.108333 

Dieldrin (OLD-O9-17 not analyzed) 
Reference Well Distance l/Distance (l/dist)lsum(lldist) Cone(n) ug/L Cone 
OLD-09-04 24 0.041667 0.384615 0 
OLD-09-07 65 0.015385 0.142012 0 
OLD-09-02 78 0.012821 0.118343 0 

OLD-09-1 2 26 0.038462 
0.108333 

0.355030 

2,4-D (OLD-O9-17 not analyzed) 
Reference Well Distance 1 /Distance (l/dist)/sum( lldist) Cone(n) ug/L Cone 
OLD-09-04 24 0.041667 0.384615 0.1 
OLD-09-07 65 0.015385 0.142012 0.005 0.0 
OLD-09-02 78 0.012821 0.118343 0 0.0 
OLD-09-12 26 0.038462 0.355030 110 39.1 

0.108333 r----z51 
,- 

Estimated Concentration in Extracted Groundwater 

Arsenic 85.67 f\ 
Iron 818.76 
MCPA 1161.61 
MCPP 845.21 
2,4-D 19.77 
alpha-BHC 0.12 

gamma-BHC 0.18 gamma-Chlordane 0.16 ! 
Dieldrin 0.01 
Heptachlor epoxide 0.02 
2,4-Dichlorophenol 35.89 : i 



APPENDIX K 

NTC, ORLANDO’S INDUSTRIAL USER DISCHARGE PERMIT 



ENVlRONMENfAL CONTROL SECTION 6100 L.B. McLEOD ROAD 

ENVIRONMWAL SERVICES DEPARTMPTT DRLANDO. FLORIDA 32811 

December 5, 1995 

Lt. Commander Catherine A. Ballinger 
United States Navy 
1350 Grace Hopper Avenue, Suite 010 
Orlando, FL 32813 . -. 

. . . . ,,;. 

lELEPHONE 14071246-2664 
FAX (407) 246.2886 

RE: INDUSTRIAL USER DISCHARGE PERMIT’ 

Dear Lt. Commander Ballinger. 

Attached is your Induskial User Discharge Permit for your records. Please read over the 

contents carefully. Any comments previously submitted have been reviewed and considered by 
the City’s Environmental Control Section and Legal Affairs Office. Please submit any further 
comments or questions you may have within ten (10) working days of the delivery of this 
Permit. 

. Very truly yours, 

6-@-s: JL-y 
Colari S. Benner 
Environmental Supervisor 

SBIdma 

Attachment 

c: Markziu 
Greg Mudd 
Pile 

Save - Conserve water and reduce wastewater 



ENVlRONMENfAL CONTROL SECTION 
ENVIRONMEMAL SERVICES DEPARTMEM 

6100 L.B. Md.EDD ROAD 
ORLANDO, FLORIDA 32811 

TELEPHONE (4071246-2664 
FAX (407) 246-2886 

Colan S. Benner 
Environmental Supervisor 
Environmental Control Section 

December 5, 19% 

Lt. Commander Catherine A. BaUinger 
United States Navy 
1350 Grace Hopper Avenue, Suitid 
Orlando, FL 32813 i< 

RE: INDUSTRIAL USER DISCHARGE PERMIT NO. C0670A 

Dear Lt. Commander Ballinger. 

This Industrial User Dischar$ Permit has been prepared on the basis of all available information 
obtained from correspondence and from the investigation of your industry by the City of Orlando 
Environmental Services Department personnel. 

The Permit is valid for five (5) years as long as there is compliance with all Permit conditions. 
The Permit is also subject to renewal and change as stated in Chapter 30 of the City Code. 

The Industrial User Permittee shall comply with the City Code of the City of Orlando, Chapter 
30, or with the applicable and related state or federal regulations, which ever may be the most 
stringent. Specific industrial pretreatment conditions are listed under Sections B, C and D. _ 

If you have any questions pertaining to the Permit conditions or the information set forth in this 
letter, please contact the City’s Environmental Control Section at (407) 246-2664 or (407) 246 
2213. 

Very truly yours, 

#kg%%&&/& 
Thomas L. Lothrop~ P.E. 
Director, Environmental Services 

TLLKSB/d&a 

Save - Conserve water and reduce wastewater 



Company Name: 

Company Address: 

Consultant Name: 

INDUSTRIAL USER DISCHA,& PERMIT 

SIGNATURE PAGE 

UNITED STATES NAVY 

1350 Grace Hopper Avenue, Suite 010 
Orlando, FL 32813 

Greg Mudd 
ABB Environmental Services, Inc. 

Consultant Address: 1080 Woodcock Road, Suite 100 
Orlando, FL 32803 

I 

Permit No.: CO67QA 

Facility Name: United States Navy (Main Base) 

Lt. Commander Catherine A. Ballincrer 
Name of Representative (typed) 

has read and understands this document. 

Effective Date: 09/01/95 

Expiration Date: 09/01/00 
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INDUSTRIAL USER DISCaARGE PERXIT 

Company Name: 

Mailing 
Address: 

Permit No.: 

Facility Name: 

Discharge Point:. 

UNITED STATES NAVY 

1350 Grace Hopper Avenue 
Suite 010 
Orlando, FL 32813 

United States Navy (Main Base) 

Sanitary sewer manhole located on 
west side of Building 7182 

-.. 
.- % 

The above Industrial User is authorized to discharge industrial 
wastewater to the City of Orlando's sewerage system in compliance .*e, 
with the City Code, Chapter 30, any applicable provision of federal 

. ..l / . . 

or state law or regulation, and in accordance with discharge 
point(s), effluent limitations, monitoring requirements, and'other 

“ "-3, 

conditions set forth herein. 

This Permit is granted in accordance with the application filed in 
the office of the Environmental Control Section, and in conformity 
with plans, specifications, and other data submitted to the City in 
support of the above application. :. 

Effective Date: .09' 

Expiration Date: 09/01/00 

Thomas L. Lotkkop, P.E. 
Environmental Services Director 

CERTIFICATE OF SERVICE 

This is to NOTICE OF PERMIT was &t& 
to the above business on 

. 
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INDUSTRIALUSERDISCHARGE PERMIT 
Number : C067QA 
Category:Groundwater Discharge 
Expiration Date: 09/01/00 

United States Navy 
(Main Base) 

Pursuant to federal, state, and local regulations, the United 
States Navy (Main Base) (Industrial User) is hereby authorized to 
discharge industrial sewage into the City of Orlando, sewerage 
system, subject to the conditions set forth in the Permit. 

This Permit may be modified by the City of Orlando, or the state, 
or federal government, or the agencies thereof. 

-Failure, on the part of the Industrial User to fulfill any of the 
Permit conditions shall be sufficient cause for immediate 
revocation of this Permit and/or other enforcement action, such as 
fines, administrative orders and/or suspension of sewer serv+ce. 
This Permit is further subject to termination in accordance with 
the terms and provisions of the City Code. 

_. ANY ASSIGNMENT 
IT NULL, VOID, 

OR TRANSFER OF THIS PERMIT SHALL AUTOMATICALLY MAKE 
AND OF NO FURTHER EFFECT. 

A. PERMIT CONDITIONS 

1. The Industrial User shall, except as otherwise 
herein, comply with the City Code' of the City of 
Chapter 30, or with the applicable and related 
federal regulations, whichever may be the most stringent. 

provided 
Orlando, 
statce or 

2. The Industrial User shall allow City of Orlando personnel 
exhibiting proper credentials access to its premises for the 
purpose of inspection, sampling verification and/or copying of 
records which are maintained as a result of this Permit or any 
requirements by state or federal regulations or all of these 
things. Also, all necessary records required by this Permit 
shall be retained by the User for a minimum of three! (3) 
years. 
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Permittee: 

United States Navy 
(Main Base) 

3. 

4. 

(- 5. 

6. 

7. 

8. 

9. 

INDUSTRIALUSERDISCHARGE PERMIT 
Number: CO67QA 
Category:Groundwater Discharge 
Expiration Date: 09/01/00 

The Industrial User shall notify the City of Orlando personnel 
of changes or modifications to the information provided in 
their industrial pretreatment permit application such as 
location, industrial processes, 'discharges (quantity or 
quality), or chemical storage procedures. 

The Industrial User shall notify the City immediately in the 
event of any occurrence whatsoever that results in discharge 
to the City's sanitary sewerage system of any wastes or 
process wastewaters not allowable under this Permit or the 
City Code. Telephone notification shall be made immediatelv 
to the Citygt (407) 246-2213 (7:00 AM to 12:OO AM) or to the 
Conserv II Plant at (407) 246-2151 (12:00 AM to 7:00 AM) 7 
days a week and, within 5 davs, by delivery of a written 
report to the Director of Environmental Services in care of 
Environmental Control Section, City of Orlando, 5100 L. B. 
McLeod Road, Orlando, Florida 32811. 

The Industrial User shall discharge wastewater only in 
,=--h 

conformance with the information contained in the permit ~ 
application on file with the City',s Environmental Control 
Section. 

The Industrial User's discharge shall conform to the 
wastewater flows and characteristics listed in Sections B and 
C below. 

The Industrial User shall submit a signed report and a signed 
Statement of Certification (see attached) to the City as 
further described in Section D below. 

The Industrial User shall comply with all pretreatment 
requirements and compliance schedules listed in Section F 
below (if applicable). 

The Industrial User shall comply with all federal and state 
requirements for disposal of hazardous wastes such as sludge 
from pretreatment. For further information contact the 
Florida Department of Environmental Protection (FDEP), Solid 
and Hazardous Waste Section, 2600 Blair Stone Road, 
Tallahassee, FL 32301. Telephone: (904) 488-0300. 



Pennittee: 

United States Navy 
(Main Base) 

B. 

1. 

2. 

! 

I 
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INDUSTRIALUSERDISCHARGE PERMIT 
Number CO67QA 
Category:Groundwater Discharge 
Expiration Date: 09/01/00 

GENEiRAL LIMITATIONS ON WASTEWATER FLOWS AND 
CHARACTERISTICS 

The following limitations and conditions apply to the 
Industrial User's discharge, until such time as this Section 
may be modified or revoked. 

Discharge to the City's sanitary sewerage system shall be 
limited as follows: 
General: Water or wastes that the municipality has identi.fied 
as likely, either singly or by interaction with other 
substances, to: 

a) 

b) 
cl 

d) 
e) 
f) 
9) 

h) 

i) 

j) 

k) 

harm either the sewerage system or the wastewater 
treatment process; or 
be otherwise incompatible with the treatment process; or 
cause a violation of local, federal, or state discharge 
permits issued to the City; or 
adversely affect receiving waters; or 
endanger life, limb, or public property; or 
constitute a nuisance; or 
create a fire or explosion hazard in the Publicly Owned 
Treatment Works (POTW) or its collection system; or 
cause corrosive structural damage to the POTW or its 
collection system; or 
cause obstruction to the flow in the POTW resulting in 
interference; or interference; or 

cause any abnormal oxygen demand (BOD, etc.) that will demand (BOD, etc.) that will 
--- 

result in interference at the POTW; or 1; or 
create interference with the POTS biological processes or iological processes or 
any other process due to excessive heat in such Msive heat in such 
quantities that the temperacure at the POTW exceeds 40 quantities that the temperature at the POTW exceeds 40 
degrees Celsius (104 degrees Fahrenheit) agrees Fahrenheit) 

shall not be discharged or caused to be discharged into the 
City's sanitary sewerage system. 

Sluq (as defined by the City Code) shall not be discharged 
into the City's sanitary sewerage system. 

Solids or Viscous Substances including but not limited to !d to 
sand, mud, 

v Jee7 
glass, wood, plastic, rubber, latex, and lime 

slurries, slurries, in quantities in-quantities or of such size capable of causing or of such size capable of causing . . 
obstruction to sewerage flows, or to otherwise interfere with 1 
the operation or maintenance of the system, shall not be , ---- 
dischargz-i%to the City's sanitary sewerage system, discharged into the City's sanitary sewerage system, 
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f?‘. 
‘. . . Permittee: INDUSTRIALUSERDISCEARGE PERMIT 

Number : C067QA 

United States Navy Category:Groundwater Discharge 
(Main Base) Expiration Date: 09/01/00 

Fats, Wax, Grease, or Oil, Fats. Wax, Grease. or Oil, whether emulsified or not, whether emulsified or not, are are 
_ - ,_ -a. -- /'I 

limited to one hundred (100) mg/l. . This also includes This also includes 
substances which may solidify or become viscous at 
temperatures between thirty-two (32) and one hundred fifty 
(150) degrees Fahrenheit (zero IO] and sixty-five 1653 degrees 
Celsius)-. 

become viscous at 
rty-twp_+ (1~1 and one hundred fifty -. -. -cty-five 1653 degrees 

Concentrated Chemical Solutions shall not be discharged to the 
City's sanitary sewerage system unless pretreated to 
acceptable levels. 

Dilution to-attain specific levels of discharge to municipal 
sewers, in the' absence of industrial or any other type of 
treatment or pretreatment, is strictly prohibited. 

a shall be not less than 5.5, nor greater than 9.5. 

Sludge or deposited 
pretreatment process 

solids resulting from an industrial or 
shall not be discharged into the City's 

.F--X 

sanitary sewerage system. 

discharge may not be increased 
without the Industrial User first 
to this Permit. 

Dailv Volume of permitted 
beyond fifteen percent (15%) 
securing a formal amendment 

Uncontaminated Water, ground, storm, and surface ; roof 
runoff; tidewater and subsurface drainage; any wa being 
metered by Orlando Utilities Commission; or any these 
conditions or any of these conditions in combinat 11 not 
be discharged into the City's sanitary sewerage YY=LL~LL. 

waters 
ter not 
one of 

ion sha Iam 1- 

Flammable Substances including but not limited to gasoline, 
benzene, naphtha, solvent-type material of any sort, alcohol, 
fuel oil, crude oil, lubricating oils, flammable or explosive 
liquids, solids or gases, or any oils or greases of 
hydrocarbon or petroleum origin, shall not be discharged into 
the City's sanitary sewerage system. 



f‘ . 5 

,’ 
r ._ 

,d-I 
Page 7 

I' 
Permittee: INDUSTRIALUSERDISCHARGE PERMIT 

Number: C067QA 
United States Navy Category:Groundwater Discharge 
(Main Base) Expiration Date: 09/01/00 

3. The wastewater constituents listed below shall at no time be 
discharged in concentrations which exceed the limitations 
given: 

Constituent Maximum 
(to be limited) Concentrations, mg/l 

Antimony 1.0 
Arsenic 0.25 
Barium 10.0 
Beryllium 0.25 
Biological Oxygen Demand (BOD) 300.0 
Boron 1.0 
Cadmium 0.26 
Chromium (Total) 1.0 
Cobalt 0.3 
Copper 2.0 
Cyanide 0.5 
Grease 100.0 
Lead 0.4 
Lower Explosion Limit(LEL) less than 5% (of LEL on the meter) 
Lithium 0.03 
Manganese 1.5 
Mercury 0.005 
Nickel 0.7 
PH* not less than 5.5 or greater than. 9.5 

* 

Selenium 0.5 
Silver 0.24 
Sodium . 300.0 
Tin 5.0 
Zinc 1.0 
Total Metals 10.0 
Total Phenols 0.5 
Total Suspended Solids (TSS) 300.0 
Total Toxic Organics (TTO) 2.13 

(pH excursions of 15 minutes 
violations) 

or longer are considered PH 
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INDuSTRIALUSERDISCBARGE PERMIT 
Number : C067QA 
Category:Groundwater Discharge 
Expiration Date: 09/01/00 
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r Permittee: 

United States Navy 
(Main Base) 

C. SPECIFIC LIMITATIONS ON WASTEWATER FLOW CHARACTERISTICS 

(The parameters and limits that apply to your industry are 
specified below.) 

EFFLUENT LIMITS 

PARAMETER 
DAILY 4-DAY MONTHLY 
MAXIMUM AVERAGE AVERAGE LIMIT UNITS 

LEL 
LEAD 
PH 

<5% 
0.4 q/l 
not less than 5.5, not greater than 9.5 
Reference "Additional Provisions", Page 13 

Allowable water flow:- gallons/day. 

D. g 

Monitoring parameters will include flow plus those specified in the 
list on the following page, and shall be sampled as indicated by 
either tlCompll or Grab". 

Composite Sample: A combination of individual samples of 
water or wastewater taken at selected intervals, generally 
hourly for some specified period, to minimize the effect of 
the variability of the individual sample. Individual samples 
may have equal volume or may be roughly proportioned to the 
flow at time of sampling. 

Grab Sample: A single sample of wastewater taken at neither 
set time nor flow. 

If sampling performed by a user indicates a violation, the user 
must notify the Environmental Control Section within twenty-four 
(24) hours of becoming aware of the violation. The user shall also 
repeat the sampling and analysis and submit the results of the 
repeat analysis to the Environmental Control Section within thirty 
(30) days after becoming aware of the violation. Theeuser is not 
required to resample if the Environmental Control Section monxtors 
at the user's facility at least once a month, or if the 
Environmental Control Section samples between the user's initial 
sampling and when the user receives the results of this 
sampling. 

- 
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Parameter 
Sample 
?trDe 
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INDUSTRIALUSERDISCBARGE PERMIT 
Number: C067QA 
Category:Groundwater Discharge 
Expiration Date: 09/01/00 

Monitoring Reporting 
Freuuencv Frecuencv 

Antimony 
Arsenic 
Barium 
Beryllium 
BOD 
Boron 
Cadmium 
Chromium (Total) 
Cobalt 
Copper 
Cyanide 
Grease 
Lead 
LEL 
Lithium 
Manganese 
Mercury 
Nickel 
PB 
Selenium 
Silver 
Sodium 
Tin 
Zinc 
Total Metals 
Total Phenols 
TSS 
TTO 

To comply with Rule 62-625.600 (1) (e), F.A.C., and Chapter 62-:L60, 
F.A.C., industrial users must operate 
sampling and 

in accordance with t:; 
analysis procedures specified in the .State 

Florida's "Department of Environmental Protection Standard 

Operating Procedures for Laboratory Operation and Sample Collection 
Activities," (DEP-QA-001/92), (SOP) dated September 1992. 

Reports on wastewater analysis and the amount of hazardous wnste 
produced shall be submitted to the City of Orlando's Environmental 
Control Section as foll,ows: 
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. . Permittee: 

United States Navy 
(Main Base) 

REPORTING FREOUENCY 
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INDUSTRIAL USERDISCHARGE PERMIT 
Number : C067QA 
Category:Groundwater Discharge 
Expiration Date: 09/01/00 

DUE DATE 

Monthly No later than the 
10th of the following 
month. 

Quarterly No later than April 
10, July 10, October 
10, or January 10, 
as applicable. 

Semiannually . 

Annually No later than 
January 10. 

C' r To validate --._ 
the report, a Statement of Certification (see attached) 

must be signed by an authorized company representative and 
submitted along with a signed copy of the report. Report copies 
and all monitoring data shall be retained by your 'company for a 
minimum of three (3) years or as otherwise specified by the Cxty. 
All reports shall contain the following: 

No later than 
January 10 or July 10, 
as applicable. 

1. report date, sample date, sample type, sampling point , 
location, time sample taken, sampler's name; 

2. date the analysis was performed; 
3. who performed the analysis; 
4. the analytical method used; and 
5. the results of the analysis. 

Please see attached sample format or use a format of similar 
composition. 

E. PENALTY 

Violations of this Permit and/or violations of the City of 
Orlando's Ordinance are subject to such actions as administrative 
fines, Administrative .Orders and civil/criminal penalties. 
Penalties may be invoked singularly or plurally or in any 
combination of-these actions as authorized by the City's Ordinance. 
Any or all enforcement actions may be appealed to the Director of /--- I 

Environmental Services or his designee. 
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' Permittee: ' 

United States Navy 
(Main Base) 

INDUSTRIALUSERDISCHARGE PEIRMIT 
Number C067QA 
Category:Groundwater Discha:rge 
Expiration Date: 09/01/0~0 

F. COMPLIANCE SCHEDULE (for Groundwater Monitorinu onlvL 

All Compliance Schedule milestones must be reported in detail and 
in writing by the milestone date. Failure to comply with this 
Permit, the City's Ordinance, compliance meeting procedures, or the 
date certain, shall be deemed a violation of the provisions of this 
document, and may be grounds for revocation of the Industrial 
User's Discharge Permit and for such other actions, penalties, or 
enforcement, or all or any combination of these things, as may be 
authorized for violation of the City's Ordinance. 
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(Main Base) . 

INDUSTRIALUSERDISCHARGE PERMIT 
Number : CO67QA 
Category:Groundwater Discharge 
Expiration Date: 09/01/00 

G. UNCONTAMINATED COOLING WATER 

Uncontaminated cooling water utilized by the Industrial User shall 
be permitted to be discharged into the City's sanitary sewerage 
system provided that: 

1. Only metered City water shall be utilized by the Industrial 
User in its cooling processes (NOTE: Water from any other 
source may not be discharged into the City's system.); 

2. Cooling water shall be directed through and treated by the 
Industrial User's wastewatertreatment unit prior to discharge 
into the City's sanitary sewerage system; and 

3. The total volume of cooling water discharged into the City's 
sanitary sewerage system shall not exceed three hundred (300) 
gallons per month. 

H. UNCONTAMINATED INDUSTRIAL PROCESS WATER 

Uncontaminated industrial process water utilized by the Industrial 
User shall be permitted to be discharged into the City's sanitary 
sewerage system provided that: 

1. The source of the uncontaminated industrial process water is 
the City's metered water supply system; and 

2. The uncontaminated industrial process water shall be 
discharged either in the Industrial User's sanitary-only sewer 
or at a point where it would not interfere with the 
determination of pretreatment compliance. 

I. FEDERAL REGULATIONS 

For applicable federal regulations, see the Code of Federal 
Regulations, Title 40, Part 403. Should you require a copy, please 
contact City of Orlando, Environmental Control Section, 5100 L. B. 
McLeod Road, Orlando, Florida 32811, (407) 246-2664. 
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Permittee: INDUSTRIAL USERDISCBARGE PERMIT 
Number: CO67QA 

United States Navy Categoxy:Groundwater Discharge 
(Main Base) Expiration Date: 09/01,'00 

J. ADDITIONAL PROVISIONS 

1. THIS PERMIT IS SUBJECT TO REVOCATION SHOULD THE FOLLOWING 
SEWER BILLING REQUIREMENTS NOT BE ADHERED TO: 

a. Your company hereby agrees that the monthly user 
fees for disposal of the effluent shall be charged 
to your company based upon the City's present 
commercial rate, and at the commercial rate as it 
may be from time to time amended. 

b'. In calculating these fees, the City shall use the 
actual flows, as submitted to the Environmental 
Control Section by your company by the tenth (10th) . 
of each successive month. In any month that the 
reports are not submitted in a timely fashion, the 
user fee will be based upon twice the maximum 
allowed flow 5000 (gpd) usage. 

2. All discharges shall be batch and require prior written 
approval from the City of Orlando's Environmental 
Control Section. 

3. All stored groundwater must be properly contained in 
DOT approved drums. 

4. Drums will be approved for discharge on an individual 
basis. The most recent analytical data available will be 

.used in making each determination. 
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INDUSTRIALUSERDIS~GEP~ 
Number C067QA 

category: Groundwater Discharge 
Expiration Date: 09/01/00 

Amendment Date: 04/01/97 

5. A signed monthly report must be submitted to the City of Orlando’s 

Eavironmental Control Section semi-annually (see attached sample format). 

6. A signed Statement of Cetication (see attached) must accompany all 
semi-annual reports. 
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GROUNDWATER EXTRACTION SYSTEM 



GROUNDWATER EXTRACTION SYSTEM 
b 

1.0 INTRODUCTION. This appendix presents the proposed extraction system for ex- 
situ remedial alternatives for groundwater at SA 8 and.SA 9 at OU 3. Development 
of the groundwater extraction system for each study area is discussed in Section 
2.0. Section 3.0 presents the batch flush model for the primary COCs at OU 3. 
Section 4.0 presents the estimated length of time for the extraction system to 
operate at each study area. 

2.0 DEVELOPMENT OF THE GROUNDWATER EXTRACTION SYSTEM, Discussion and calcula- 
tions contained in this section include a presentation of results for groundwater 
pathlines for plume capture based on site hydraulic conditions at SAs 8 anld 9. 

The figures presented in Attachment A (SA 8) and Attachment B (SA 9) and 
Attachment C (piezometric head contours for SAs 8 and 9) of this appendix ‘were 
prepared from the RESSQ Pathline Model (i.e, the main particle-tracking module 
within the USEPA Wellhead Protection Area (WHPA) software package). RESSQ is a 
two-dimensional model of the flow to (or from) wells pumping (or recharging) in 
an otherwise uniform regional groundwater flow. 

2.1 Capture Zone Flow Patterns. 

SA 8: The proposed groundwater extraction system for SA 8 consists of 4 
groundwater extraction wells. The pumping rate for each well was determined 

f+-?; 
using the following formula (Driscoll, 1986, Appendix 16-D): 

Q = 
T * S, 
1500 

where: 

Q = the pumping rate of the well (gpm) 
T = the transmissivity of the aquifer (gpd/ft) 
s, = the aquifer drawdown (ft) 

Based on the results of a slug test performed in April 1998 (Draft RI Report, 
Appendix B, 1998), aquifer transmissivity was taken to be 54.8 ft'/day (410 
gpd/ft) , and aquifer drawdown was taken to be 10 ft. The following flow rate 
should be achievable in the extraction wells at SA 8: 

Q = dlogpd/ft * loft _ 
1500 

- 2.73gpm 

A flow rate of 2.5 gallons per minute (gpm) for each well was assumed for design 
purposes. The proposed locations of the extraction wells are shown on Figure M-l. 

The first three figures in Attachment A show groundwater flow lines for four 
recovery wells that are spaced along the SA 8 plume, and are pumping at a rate 
6f 2.5 gpm each. For this analysis, aquifer transmissivity was taken to be 54.8 
ft2/day, aquifer thickness was taken to be 20 ft, aquifer porosity was assumed 

NTC-RIFS.OU3 
PMw.05.99 M-l 
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to be '0.35 
.,.. ‘I 

and the non-pumping water table gradient was taken to be 0.0075 
toward the' west-northwest (150'). The travel time for the length of the 
pathlines toward each well is indicated beneath the plot (240, 300, and 400 
days). In each figure, the total flow to all four wells is 10 gpm (2.5 gpm 
each). It can be seen that the entire plume is flushed - at least once - in 400 
days when the well pumping rate is 2.5 gpm in each well. 

An exception to this is the "stagnation" zones midway between adjacent wells. 
These stagnation zones could be flushed by converting Extraction Well 2 (refer 
to Figure M-l) to a recharging rather than discharging well. The last three 
figures in Attachment A show groundwater flow lines for EW 2, after conversion 
to an injection well. The travel time for the pathlines around the injection 
well are plotted for injection times of 120 days, 180 days, and 240 days. This 
flow pattern would sufficiently flush this stagnation zone in 180 days. 

In summary, four recovery wells would be used to extract groundwater until the 
groundwater plume has been extracted, perhaps to the point where contaminated 
water exists only in the stagnation zones. At this point, EW 2 wou:Ld be 
converted to a recharge well, using clean water to flush out the remaining 
contamination. Therefore, the entire plume could be sufficiently captured via 
extraction and stagnation flushing in 580 days (400 days + 180 days.). 

SA 9: The proposed groundwater extraction system for‘SA 9 consists of 6 
groundwater extraction wells. Based on the results of a slug test performed in 
April 1998 (Draft RI Report, Appendix B, 1998), aquifer transmissivity at SA 9 
was taken to be 2.8 ft2/day (21 gpd/ft), and aquifer drawdown was taken to be 10 
ft. Using the equation described above for flow rates, the 6 extraction wells 
at SA9 should achieve the pumping rate indicated below: 

Q = 21mdft * loft =O 14wm 
1500 

A pumping rate of 0.25 gallons per minute (gpm) for each well was assumed for 
design purposes. The proposed locations of the extraction wells are shown on 
Figure M-2. 

The first three figures in Attachment B show groundwater flow lines for six 
recovery wells that are positioned within the groundwater plume at SA 9, and are 
pumping at a rate of 0.25 gpm each. For this analysis, aquifer transmissivity 
was taken to be 2.8 ft2/day, aquifer thickness was taken to be 20 ft, aquifer 
porosity was assumed to be 0.35, and the non-pumping water table gradient was 
taken to be 0.0075 toward the west-northwest (135O). The travel time for the 
length of the pathlines toward each well is indicatedbeneath the plot (ISO!, 225, 
and 300 days). In each figure, the total flow to all six wells is 1.5 gpm (0.25 
gpm each). It can be seen that the entire plume is flushed - at least once - in 
300 days when the well pumping rate is 0.25 gpm in each well. 

An exception to this is the "stagnation" zones midway between the adjacent 
extraction wells. These stagnation zones could be flushed by converting 
Extraction Well (EW) 1, EW 3, and EW 5 (refer to Figure F-2), to recharging 
rather than discharging wells. 
groundwaterJflow'lines for EW 1, 

The last three figures in Attachment A show 
EW 3, and EW 5 after conversion to injection 

wells. The travel time for the pathlines around the injection wells are plotted 

NTC-RIFS.OU3 
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for injection times of 90 days, 150 days, and 180 days. This flow pattern would 
sufficiently flush this stagnation zone in 180 days. 

In summary, six recovery wells would be used to extract grdundwater at SA 9 until 
the groundwater plume has been extracted, perhaps to the point where contaminated 
water exists only in the stagnation zones. At this point, EW 1, EW 3, and YEW 5 
would be converted to recharge wells, using clean water to flush out the 
remaining contamination. Therefore, the entire plume could be sufficiently 
captured via extraction and stagnation flushing in 480 days (300 days + 180 
days). 

3.0 BATCH FLUSH MODEL FOR CHEMICALS OF CONCERN. This section presents the 
application of a "batch flush" model that is used to predict the number of 'pore 
volumes for flushing to reach action levels in groundwater at OU 3. The batch 
flush model was used for the 3 primary COCs (arsenic, MCPA, and MCPP) at both SAs 
to estimate approximate extraction duration for the three groundwater pump and 
treat alternatives (G-3, G-4, and G-5). 

3.1 Batch Flush Model for Arsenic. For arsenic, the inorganic contaminant that 
defines the plume at both SAs at OU 3, the distribution coefficient (Kd) is taken 
to be about 4 ml/g (refer to Table M-l). The bulk density of the aquifer soils 
is about 1.74 g/cc (assuming a specific gravity of 2.67 for silty sand), and the 
volumetric moisture content of the aquifer is assumed to be 0.3. 

SA a: Using the values above, a retardation coefficient of 24.2 is calculated 

p""i (see attached calculations sheet). Using this retardation coefficient, and the 
batch flush model: 

PV = 

where: 

PV = the number of pore volumes of flushing necessary to reduce the. 
groundwater concentration from some estimated initial concentra- 
tion, ci, (refer to Appendix J). 

Cf = the final concentration of arsenic (goal is below the GCTL or <50 
WQ) 

R = the soil retardation factor 

The following number of pore volumes of flushing will result in the contaminant 
reduction indicated: 

PV=-24.21n( 5Oug/L ) =23 .g 
134ug/L 

23.9 PVs will cause a reduction the concentration of arsenic from 134 
MQ to 50 e/Q. 

Given the measured plume and the capture pathlines, it can be determined how many 
years are required to flush arsenic from the aquifer. 

/ 
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SA 9: The retardation coefficient for SA 9 is 24.2 - the same as that for SA 8. 
Using the batch flush model for SA 9 indicated that the following number of pore 
volumes of flushing will result in the reduction of arsenic from an estimated 
initial concentration of 84 ,ug/Q (see Appendix J) to 50 pg/Q: 

K---Y 

PV=-24.21n( 5-/L) z13.2 
84ug/L 

13.2 PVs will cause a reduction in the concentration of arsenic from 84 
j&Q to 50 /a/Q. 

Given the measured plume and the capture pathlines, it can be determined how many 
years are required to flush arsenic from the aquifer. 

3.2 Batch Flush Model for MCPA. For MCPA, an organic contaminant that is co- 
located with the arsenic plume at both SAs, the distribution coefficient (Kd) is 
approximately 0.85 ml/g (Source: Toxnet, Hazardous Substance Data Bank). The 
bulk density of the aquifer soils is about 1.74 g/cc (assuming a specific gravity 
of 2.67 for silty sand), and the volumetric moisture content of the aquifer is 
assumed to be 0.3. 

SA a: Using the values above, a retardation coefficient of 5.93 is calculated 
(see attached calculations sheet). Using this retardation coefficient, and the 
batch flush model: 

PV = 

Where: 

PV = the number of pore volumes of flushing necessary to reduce the 
groundwater concentration from some estimated initial concentra- 
tion, Cj, (refer to Appendix J). 

Cf = the lowest method detection limit (MDL) for MCPA using EPA Method 
8151 (see attached MDLs). NOTE: the MDL was used instead of the 
GCTL because the GCTL for MCPA (3.5 ug/L) is not measurable by any 
current standard, cost-effective analytical method. 

R= the soil retardation factor 

The following number of pore volumes of flushing will result in the contaminant 
reduction indicated: 

PV=-5.931nl 7lUdL ) z5.14 
169ug/L 

5.14 PVs will cause a reduction the concentration of MCPA from 169 pg/Q to 
71 e/Q. 

Given the measured plume and the capture pathlines, it can be determined how many 
years are required to flush MCPA from the aquifer. 

SA 9: The retardation coefficient for SA 9 is 5.93 - the same as that for SA 8. 
Using the batch flush model for SA 9 indicated that the following number of pore f---Y 
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volumes of flushing will result in the reduction of MCPA from an estimated 
initial concentration of 1,162 pg/Q ( see Appendix J) to 71 pg/Q: 

PV=-5.931n( 71ug/L ) =l(j -6 
1162ug/L 

16.6 PVs will cause a reduction in the concentration of MCPA from 1162 pg/Q 
to 71 pg/Q. 

Given the measured plume and the capture pathlines, it canbe determined how many 
years are required to flush MCPA from the aquifer. 

3.3 Batch Flush Model for MCPP. For MCPP, another primary organic contaminant 
that is co-located with the arsenic plume at both SAs, the distribution 
coefficient (Kd) is approximately 0.13 ml/g (Source: Toxnet, Hazardous Substance 
Data Bank). The bulk density of the aquifer soils is about 1.74 g/cc (assuming 
a specific gravity of 2.67 for silty sand), and the volumetric moisture content 
of the aquifer is assumed to be 0.3. 

SA a: Using the values above, a retardation coefficient of 1.75 is calculated 
(see attached calculations sheet). Using this retardation coefficient, and the 
batch flush model: 

PV = 

Where : 

PV = the number of pore volumes of flushing necessary to reduce the 
groundwater concentration from some estimated fnitial concentra- 
tion, ci, (refer to Appendix J). 

Cf = the lowest method detection limit (MDL) for MCPP using EPA Method 
8151 (see attached MDLs). NOTE: the MDL was used instead of the 
GCTL because the GCTL for MCPP (7.0 ug/L) is not measurable by any 
current standard, cost-effective analytical method. 

R= the soil retardation factor 

The following number of pore volumes of flushing will result in the contaminant 
reduction indicated: 

PV=-1.751n( 6oug/L ) ~2.66 
274ug/L 

2.66 PVs will cause a reduction the concentration of MCPP from 274 pg/Q to 
60 /s/Q. 

Given the measured plume and the capture pathlines, it can be determined how many 
years are required to flush MCPP from the aquifer. 

SA 9: The retardation coefficient for SA 9 is 1.75 - the same as that for SA 8. 
Using the batch flush model for SA 9 indicated that the following number of pore 
volumes of flushing will result in the reduction of MCPP from an estimated 
initial concentration of 845 pg/Q (see Appendix J) to 60 pg/Q: 

4.63 PVs will cause a reduction in the concentration of MCPP from 845 pg/Q 
to 60 pg/Q. 

NTC-RIFS.OU3 
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PV=-1.751n( 6Oug/L ) ~4.63 
845ugiL 

Given the measured plume and the capture pathlines, it can be determined how many 
years are required to flush MCPP from the aquifer. 

4.0 ESTIMATED LENGTH OF TIME FOR EXTRACTION SYSTEM TO OPERATE. This section 
discusses the assumptions and calculations used to estimate the length of time 
that an extraction system would need to operate at OU 3 in order to extract 
groundwater above action levels at each SA. The duration of extraction can be 
estimated as follows: 

T=txPV 

Where: 

T= total treatment duration 
t= time necessary to extract one pore volume of water from the edges 

of the plume including stagnation zones (see Section 2.1 and 
Attachment A). 

PV = the number of pore volumes of flushing necessary to reduce the 
groundwater concentration from some estimated initial concentra- 
tion. 

Using the PVs calculated for each of the primary COCs (arsenic, MCPA, and MCPP), 
the total treatment duration can be caiculated for each of the SAs. 

SA a: The time (t) necessary to extract one pore volume of groundwater at SA 8 
is based on the following: 

. The 4-well, 10 gpm system discussed in Section 2.lwould be used at the 
site. 

. It would take approximately 400 days (approximately 13 months) for the 
water from the edges of the plume to reach the proposed extraction 
wells (see Section 2.1 and Attachment A). 

. It would take approximately 180 days (approximately 6 months) to flush 
out stagnation zone? that would form between the pumping wells. (see 
Section 2.1 and Attachment A). 

Therefore, a total of 580 days (approx. 1.59 years) would be required to extract 
one PV of the plume. 

For each of the primary COCs, the estimated treatment duration (T) is as follows: 

Study Area 8 - Treatment Duration 

Primary COCs 

Arsenic I MCPA I MCPP 

-’ Pore Volume (PV) 23.9 5’.14 2.66 -~ 
Extraction time per PV (t) 1.59 1.59 1.59 
Total Treatment Duration (T) 38 years 8 years 4 years 

NTC-RIFS.OU3 
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SA 9: The time (t) necessary to extract one pore volume of groundwater at SA 9 
is based on the following: 

. The 6-well, 1.5 gpm system discussed in Section 2.1 would be used at 
the site. 

. It would take approximately 300 days (approximately 10 months) for the 
water from the edges of the plume to reach the proposed extraction 
wells (see Section 2.1 and Attachment B). 

. It would take approximately 180 days (approximately 6 months) to flush 
out stagnation zones that would form between the pumping wells. (see 
Section 2.1 and Attachment B). 

Therefore, a total of 480 days (approx. 1.32 years) would be required to extract 
one PV of the plume. For each of the primary COCs, the estimated treatment 
duration (T) is as follows: 

Study Area 9 - Treatment Duration 

Primarv COCs 

Pore Volume (Pv) 

I 

13.2 16.6 4.63 

Extraction time per PV (t) 1.32 1.32 1.32 

Total Treatment Duration (T) 18 years 22 years 6 years 

4.1 Estimated Extraction Duration for the Pump and Treat Alternatives. The 
three groundwater extraction and treatment alternatives include: 

. Alternative G-3: Phytoremediation 

. Alternative G-4: Extraction, Pretreatment, Discharge to POTW 

. Alternative G-5: Extraction, Treatment, Discharge to Surface Water 

In general, the most conservative (e.g., longest) treatment duration would be 
proposed in order to extract the most resistant COCs. Therefore, the most 
conservative extraction and treatment duration at SA 8 would be 38 years (due to 
arsenic) and 22 years at SA 9 (due to MCPA). These pumping durations would be 
used for Alternatives G-3, G-4, and G-5. However, Alternative G-4 is only a 
pretreatment alternative to remove organic COCs; therefore, the treatment 
duration wouldbe based on organic COCs while the pumping duration would continue 
to operate until arsenic is removed. In other words, the treatment system would 
be shut off but the pumps would continue to operate in order for arsenic to be 
treated at the Orlando POTW. 

In summary, the following treatment and pumping durations for each -of the 
extraction alternatives are as follows: 

b 
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Alternative 

G-3 

G-4 

Treatment and Pumping Duration (years) 
*-. *” 

Study Area 8 Study Area 9 

Treatment Pumping Treatment Pumping 

38 same as treatment 22 same as treatment 

8 38 22 same as treatment 

G-5 38 same as treatment 22 same as treatment 

The extraction systems presented for SAs 8 and 9 are rough designs that were 
developed to be used as an aid to costing extraction alternatives in the FS. The 
extraction systems were designed to capture all the water within the SA 8 and SA 
9 plumes and were not intended to take into account the distribution of 
contaminants. Therefore, if a pumping system is designed, the well placement and 
pumping rates will be adjusted to minimize pumping time. 

The pumping durations presented in this appendix are estimates. There are many 
adjustments that could be made during the design phase to optimize the system 
including: 

. adding wells 

. adjusting pumping rates 

. repositioning wells 

. building in variable pumping rates designed to flush out stagnation 
zones 

These may significantly reduce the time required to reach the action levels. a---a. 
However, the extraction system presented in the FS and discussed in this Appendix 
is considered appropriate for cost estimating purposes. 
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APPENDIX N 

COST ESTIMATES 



APPENDIX N 

AlTACHMENT A 

COST ESTIMATES FOR SOIL CLEANUP TO RECREATION LEVELS 



I 
I 

1 
ALTERNATIVE S-l: LIMITED ACTION, STUDY AREA 8 AND 9 

DIRECT COSTS 

Use Controls (1 UCsJ 
Survey Plat 

Land Use Restriction Fees (Filling, Legal, etc.) 
Land Use Implementation Plan: 

Senior Scientist 

Mid-level Engineer 

ODCs (includes photocopying, etc.) 
Subtotal 

1 lump sum $2,000.00 $2.000 

1 lump sum $2,000.00 $2,000 

30 hrs 

40 hrs 

1 lump sum 

$90.00 $2,700 

$75.00 $3,000 

$300.00 iiix!Q 
$lO,OOC~ 

Concrete Pad Removal 8 DisDosal 
Laborers (2 men @ 3 days @ 8 hrslday) 

Backhoe and Operator 
Front End Loader and Operator 

MoblDemob 

Micellaneous Tools 

Per Diem (3 men @ 3 days) 
Trans and Disposal - Concrete Debris 

Subtotal 

TOTAL DIRECT COSTS 

OPERATION AND MAINTENANCE (O&M) COSTS 
I for 30 yea@ 

Soil Sampling & Inspection Program 

Associate Scientist 

Technician 

ODCs 

48 hrs 

2 days 

2 days 

2 each 

1 LS 

9 days 

250 tons 

$32.00 $1,536 

$800.00 $1,600 

$800.00 $1,600 

$250.00 ’ $500 

$300.00 $300 

$90.00 $810 

$30.00 $z3pQ 
$13,846 

$23,846 

24 hrs $60.00 $ I ,440 

24 hrs $45.00 $1,0130 

I lump sum $500.00 $500 

ISA 8 = I sampi& x 100’ area + 3 QNQC = l&g@esam~les: SA 9 = 5 source are + 3 aA/QQ 

TCL SVOCslpesticideslherbicides 24 samples $450.00 $IO,SOO 

TAL lnorganics 24 samples $250.00 $6,000 

Samples(SA8 5samDles:SA9 4samDles) = = 

TCL SVOCs/pesticides/herbicides 9 samples $450.00 $4,050 

TAL lnorganics 9 samples $250.00 $2,250 

Summary Data Report 

Mid-level Engineer 40 hrs $75.00 $3,000 

f-7 Senior Scientist ‘-’ 20 hrs $90.00 $1,800 

Associate Engineer 40 hrs $60.00 $2400 



ALTERNATIVE S-l: LIMITED ACTION, STUDY AREA 8 AND 9 .:‘Y, 

ODCs 
Subtotal Annual Costs 

Present Worth of Annual Costs @ i=6%, 30-years 

Five-year Site m4e.w feveV 5 Years for 30 VW.@ 
Meetings (includes travel time) 

Senior Scientist 

Mid-level Engineer 

ODCs (includes per diem and rental car) 

Evaluate Data/Curremt Situation 

Senior Scientist 

Mid-level Engineer 

ODCs (includes photocopying, etc.) 

Five-year Report 
Senior Scientist 

Mid-level Engineer 

Associate Engineer 

ODCs (includes photocopying, etc.) 
Subtotal 

Quantitv L!Llil Unit 
1 lump sum $500.00 

!&year Review Annualized (@ 6%, n= 5 years) 

Present Worth of 5-year costs at i=6%, n = 30 years 

TOTAL O&M COSTS 

TOTAL CAPITAL COSTS AND O&M COSTS 

CONTINGENCY @lo PERCENT 

TOTAL COST OF ALTERNATIVE S-l 

32 hrs 

32 hrs 

1 lump sum 

$90.00 

$75.00 

$500.00 

20 hrs 

30 hrs 

1 lump sum 

$90.00 

$75.00 

$250.00 

20 hrs 

40 hrs 

40 hrs 

1 lump sum 

$90.00 

$75.00 

$60.00 

$500.00 

Iota1 Cost 
$500 

$33,820 

$465,532 ’ 

$2,880 

$2,400 

$500 

$1,800 

$2,250 

$250 

$1,800 

$3,000 

$2,400 

$500 “F- 1 

$17,780 

$4,221 

$58,102 

$523,634 

$647,480 

$54,748 

$602,228 



ALTERNATIVE S-Z: SOIL COVER, STUDY AREA 8 

DIRECT COSTS 
Land Use Controls (LUCs) - see Alternative S-l 

Concrete Removal & Disposal (see S-l) 

. . . 
Sitesration and ~~Wzabcm 
Silt fencing 
Signs 
Decontamination Pad 
Storage Trailer 
Office Trailer 
Trailer Delivery, Setup, Removal 
Telephone Service 
Electrical Hookup/Power 
Toilet/water cooler service 
Miscellaneous Equipment 

moment (MoblDemob) 
Front End Loader 
Dozer 
Grad-all 
Dump Truck (15 cyd) 
Water Truck 
Backhoe 
Pressure Washer 
Equipment 
General Site MoblDemob 

I abor (Site Preparation) 
Laborers (3 men @ 5 days @ 10 hrs/day) 
Foreman/Superintendent (1 man @ 10 hrslday) 

Construct Clean Fill Stockoile Area 
Laborers (3 men @ 3 days @ IO hrs/day) 
Loader and Operator 
Crushed stone/Gravel 
Plastic Sheeting (2 layers - 4 mils per layer) 

Site Preparation/Mobilization 

Quantitv L!.Qii 

1 LS 

1 LS 

1000 If 
20 ea 

1 LS 
3 mon 
3 mon 
1 each 
3 mon 
3 mon 

12 wks 
1 LS 

2 each 
2 each 
2 each 
5 each 
1 each 
1 each 
1 each 
1 LS 
1 LS 

18 days 
5 days 

9 days 
3 days 

160 cyds 
1950 sy 

Unit 

$10,000.00 

$14,000.00 

$1 .oo 
$50.00 

$1 ,ooo.oo 
$150.00 
$300.00 
$500.00 
$250.00 
$100.00 

$50.00 
$2,500.00 

$500.00 
$500.00 
$500.00 
$250.00 
$250.00 
$250.00 
$250.00 

$1,200.00 
$250.00 

$320.00 
$600.00 

$320.00 
$700.00 

$20.00 
$0.20 

. 
liner 8 Sod Co ver - 2.1 Acres. 12 .I - thW(3.385 cyds x 1.2 corrjgactlon factor = 4.060 cyd& 
Grade Site (2 Dozers and Operators) 10 dy $1,650.00 
HDPE Geofabric Liner (furnished and installed) 9680 syds $5.00 
Clean Fill Testing - TCLP & Gradation Analysis 10 samples $950.00 
Common Fill - 12” layer, Purchase & Haul 4060 cy $12.00 

n Common Fill - 12” layer, Spread & Compact 4060 cy $4.00 
c ’ Site Superintendant (4 wks @ 50 hrs/wk) 200 hr $60.00 

Liner and Soil Cover 
Vegetative Swort I aye r- 2 Acres (I 600 cyds x 1.2 compaction fxtor = 1920cyds) 

Total Cost 

$10,000 

$14,000 

$1,000 
$1,000 
$1,000 

$450 
$900 
$500 
$750 
$3010 
$600 

$2,500 

$1 ,OO'O 
$1,000 
$1,000 
$1,250 

$250 
$250 
$250 

$1,200 
$250 

$5,760 
$3,000 

$2,880 
$2,100 
$3.200 

$390 

$32,780 

$16,500 
$48,400 

$9,!500 
$48,:?20 
$16,:240 
$12,000 

$151,:360 



ALTERNATIVE S-2: SOIL COVER, STUDY AREA 8 

Quantitv Lhil 
Topsoil - 6” layer, Purchase & Haul 
Topsoil - 6” layer, Spread 

Vegetative Support Layer 

1920 cy 
1920 cy 

Dust Cm.tml 
Water Truck and Driver 

Dust Control 

2 mon 

Site Restotdon 
Fertilize, Seed, Mulch 
Demob of equipment 

2 acres 
1 LS 

Site Restoration 

TOTAL DIRECT COSTS 

INDIRECT COSTS 
Health and Safety (@3%) 
Administrative Fees (@3%) 
Engineering and Design (@lo%) 
Construction Support Services (@I 0%) 

TOTAL INDIRECT COSTS 

TOTAL CAPITAL COSTS (DIRECT + INDIRECT) 

OPERATION AND MAINTENANCE COSTS (annual) 
Soil Cover lnsoectron and WAnance [Annual for 5 “ears) 
Replacement of Soil 100 tons 

Dump Truck and Driver 2 dy 
Laborers (2 @ 2 dy @ 8hrsldy) 32 hr 

Subtotal Cost 
Present Worth (capitalized @ 6%, 5 years) 

5-Year Site Reviews (30 - vear Deriodj 
Present Worth 5-Year Site Review (see S-l) 1 LS 

TOTAL O&M COSTS (Annual Monitoring plus 5-Year Reviews) 

TOTAL CAPITAL COSTS AND O&M COSTS 

CONTINGENCY (8 10%) 
. 

TOTAL COST OF ALTERNATIVE S-2 

Ynit Total Cost 
$16.00 $30,720 

$4.00 $7.680 

$38,400 

$6,000.00 $12,000 

$12,000 

$2,000.00 
$5,000.00 

$4,000 
$5,000 

$9,000 

$267,540 

$8.026 
$8,026 

$26,754 
$26,754 f--x 

$69,560 

$337,100 

$30.00 
$730.00 

$32.00 

$3,000 
$1,460 
$1,024 

$5,484 
$23,099 

$58,100.00 $58.100 

$81,199 

$418,299 

$41,830 

$460,129 f--x 



.LTERNATIVE S-3: PHYT’OREMEDIATION OF SURFACE SOIL, SA 8 AND SA 9 

DIRECT COSTS 
Land Use Controls (LUCs) - see Alternative S-l 1 LS $10,000.00 

Concrete Debris Disposal (see S-l) 

. . . 
A. Site Preparation and Mobflrzatlon 
Signs 
Fencing 
Pick-up Truck 
Equipment 
General Site MoblDemob 

A. Subtotal 

. . 
8. Conduct bench scale treatabrhtv atudv 
MoblDemob to Collect Samples 
Labor (2 @ 5 dys @ 10 hrsldy) 
Laboratory Analysis: Equipment 
Laboratory Analysis: Labor (1 @rlOhrs/wk, 4 wks)) 

B. Subtotal 

. . “.’ 
reatabhty Tests 

MoblDemob 
Labor (2 @ 1 wk @ 40 hrs/wk) 
Loader and Operator 
Biologist : Sample, Report (2@ 40 hrslwk@2wks) 

‘.- 
C. Subtotal 

/ 

1 LS $14,000.00 

8 ea 
1350 If 

1 wk 
1 LS 
1 LS 

$50.00 
$3.00 

$90.00 
$1,200.00 
$2,000.00 

1 Is 
100 hr 

4 wk 
160 hr 

1 Is 

80 hrs 
7 dys 

160 hours 

; :  

I  , .  

$2,000.00 
$45.00 

$980.00 
$60.00 

D. Purchase and Iant on NatI e SOecles (Assume three crops~ 
p N y.” . 

MoblDemob 3 Is 

Labor (4 @ 2 wk @ 40 hrslwk @ 3 crops) 960 hrs 

Planting (Purchase and Transport @ 3 crops) 2.1 adplanting 

D. Subtotal 

$2,000.00 
$45.00 

$10,000.00 

E. 
MoblDemob 
Excavate soil (Backhoe and Operator @ 3 harvests) 
Site Superintendant (1 wk @ 50 hrs/wk @ 3 harvests) 
Foreman (1 wk @ 50 hrslwk @ 3 harvests) 

3 Is 
15 dy 

150 hr 
150 hr 

..-. 
E. Subtotal 

F. Tranapofi. Treat and Dispose Rooted N.aW 
Disposal Costs: 6,000 yds@20lb/yd @ 3 harvests) 
Transportation Costs: 6,000 yds@20lb/yd @ 3 harvests 

180 ton $400.00 

180 ton $15.00 

F. Subtotal 

$2,000.00 
$1,650.00 

$60.00 
$50.00 

Totala 

$10,000 

$14,000 

$400 
934,050 

$90 
!61,200 
$2,000 

$7,740 

$2,000 
84,500 
$4,000 

$12,000 

$22,500 

$2,000 
$3,600 
$6,860 
$9,600 

$22,060 ‘ 

$6,000 
$43,200 
$63,000 

$112,200 

$6,000 
$24,750 

$9,000 
$7,500 

$47,250 

4 

$72,000 
$2,700 

$74,700 



ALTERNATIVE S-3: PHYTOREMEDIATION OF SURFACE SOIL, SA 8 AND SA 9 
r--% 

Unit Jotal Cost 

. . . 
Demobdd.K!JI 

Fertilize, Seed, Mulch 
Remove fencing 
Demob of equipment 

G. Subtotal 

TOTAL DIRECT COSTS 

INDIRECT COSTS 
Health and Safety (@3%) 
Administrative Fees (@3%) 
Engineering and Design (@IO%) 
Construction Support Services (@IO%) 

TOTAL INDIRECT COSTS 

TOTAL CAPITAL COSTS 

OPERATION AND MAINTENANCE COSTS (annual) 
Soil Monitorina and Analvsrs 
MoblDeMob (Equipment, Labor) 

Labor: 
Scientist 
Technican 
et 

TCL SVOCslpesticideslherbicides 
TAL lnorganics 

Supplies 
Summary Data Report 

Annual Cost 

Present Worth of Annual Costs @ i=6%, 5-years 

2.1 Acres 
1,350 If 

1 LS 

1 LS 

24 hr 
24 hr 

33 samples 
33 samples 

1 LS 
1 LS 

Present Worth of 5-year Site Reviews at i=6%, n = 30 years (see S-l) 

TOTAL O&M COSTS . 

TOTAL CAPITAL COSTS AND OPERATION AND MAINTENANCE COSTS 

CONTINGENCY (8 10%) 

TOTAL COST OF ALTERNATIVE S-3 

$2,000.00 $4,200 
$2.00 $2,700 

$2,500.00 $2,500 

$9,400 

$305,850 

$9,176 
$9,176 

$30,585 
$30,585 

$79,521 

$385,371 

,*-- 
$500.00 $500 

$60.00 $1,440 
$45.00 $1,080 

$450.00 $14,850 
$250.00 $8,250 
$500.00 $500 

$7,000.00 $7,000 
$33,620 

$141,607 

$58,100 

$199,707 

$585,078 

$58,508 

$543,586 

r‘-, 



ALTERNATIVE S-4: EXCAVATION 8 ONSITE SOIL WASHING, SA 8 & 9, SURFACE SOIL 

i 
I DIRECT COSTS 
1 

Concrete and Steel Removal & Disposal (see S-l) 1 LS 
/ 

/ Treatability Studies (bench-scale/pilot-scale) 1 LS 

$14,000 

!$2O,OOO 

. . . 
A. Site Preoaration and Moblllzatlon 

Office Trailer 

Storage Trailer 

Trailer Delivery, Setup, Removal 

Water Connection - 4” PVC, Furnished 8 tnstalled 

Electrical Connection: Furnished and Installed 

Toilet, water cooler service 

auipment (MoblDemob) 

Front End Loader 

Bulldozer 

Dump Truck (15 cyd) 

Pickup Truck 

~ Miscellaneous tools ,and decon equipment 
.a 

abor (Site PreDaration) 

Laborers (3 men @ 5 days @ 10 hrs/day) 

Electrician (2 men @ 5 days @ 10 hrslday) 

Carpenter (2 men @ 5 days @ IO hrs/day) 

Foreman/Superintendent (1 man @ 10 hrslday) 

A. Site Preparation 

3 mon 

3 mon 

2 each 

500 If 

500 If 

3 mon 

$150.00 

$150.00 

$300.00 

$10.00 

$10.00 

$150.00 

$450 

$450 

$600 

$5,000 

$5,000 

$450 

2 each $500.00 

1 each $500.00 

2 each $250.00 

1 each $250.00 

1 LS $5,000.00 

15 days 

10 days 

IO days 

5 days 

$320.00 

$420.00 

$420.00 

$600.00 

$1,000 

$500 

$500 

$250 

$5,000 

$4.800 

*%I,200 

i64.200 

!$3,000 

$3!5,400 

$2,860 

I * 
8. Construct Soil Staging Area and Berm Constructm (20 x 801 

Labor (3 @ 3 dys @ 10 hrsldy) 9 days 

Loader and Operator 3 days 

Crushed stone/Gravel 22 cyds 

Plastic Sheeting (2 layers - 6 mil thick per layer) 3200 sf 

$320.00 

$700.00 

$20.00 

$0.20 

$2,100 

$440 

$640 

$6,060 8. Excavated Soil Staging Area 

I I 
C. Treated Soil Stagha Area and Berm Cons&u@ion 140 x 80 I 

Labor (3 @ 5 dys @ 10 hrsldy) 15 days 

Loader and Operator 6 days 

Crushed stone/Gravel 42 cyds 

Plastic Sheeting (2 layers - 6 mil thick per layer) 6400 sf 

C. Treated Soil Staging Area 

$320.00 

$700.00 

$20.00 

$0.20 

$4.800 

$4,200 

$840 

$1,280 



ALTERNATIVE S-4: EXCAVATION 8 ONSITE SOIL WASHING, SA 8 & 9, SURFACE SOIL 

Q!dati&!&ii 
. 

D. f=- Stocbpile SOfl P-770 =W X 1.2 = 8*‘“o tons @ 3oo - 
Excavate soil (Front End Loader and Operator) 27 days 

Load, Haul, and Stockpile @ Staging Area (Dump Truck w/O 27 days 

Laborer (1 @ 10 hrsldy) 27 days 

Foreman/Superintendent (1 @ 10 hrsldy) 27 days 

D. Excavate and Stockpile Soil 

& Soil Washina Process tOnsi@) 

Arsenic and PAH Contaminated Soil 8100 tons 

E. Excavate and Stockpile Soil 

. 
F. Sampiina and AnJv=is of Fx=avated Soli @JO0 tons = 6-70?CV~ 
Supplies 1 LS 

a) Pretreatment (1 composite sample1200 tons) 

Sample Collection (1 Field Scientist @ 8hrsIday for 20 days) 20 days 

TCL SVOCs (Pest, Herb), TAL lnorganics 40 samples 

b) After Treatment (confirmatory sampling 1 sample1200 tons) 

Sample Collection (1 Field Scientist @ 8hrslday for 20 days). 20 days 

TCL SVOCs (Pest, Herb), TAL lnorganics 40 samples 

F. Sampiing and Analysis of Excavated Soil 

G. Backfill Fxcavation with Treated Soil 

Load, Haul, and Backfill Excavation Area (Dump Truck w/Op) 27 days 

Backfill and Compact Soil (Front End Loader and Operator) 27 days 

Laborers (1 @ 10 hrsldy) 27 days 

Foreman/Superintendent (1 @ 10 hrsldy) 27 days 

G. Backfill Excavation with Treated Soil 

. . ./ 
H. Site Restoration and Demobillzatlon 

Fertilize, Seed, Mulch 

Demob of equipment 

3 Acres 

1 LS 

H. Site restoration and Demobilization 

TOTAL DIRECT COSTS 

Cost per ton ($/ton): 

Unit Total Cost 

$700.00 $18,900 

$650.00 $17,550 

$320.00 $8,640 

$500.00 $13,500 

$58,590 

$90.00 $729,000 

$729,000 

$5,000.00 $5,000 

$360.00 

$700.00 

$360.00 

$700.00 

$7,200 

$28,000 
-’ -9. 

$7,200 

$28,000 

$75,400 

$650.00 

$700.00 

$320.00 

$500.00 

$17,550 

$18,900 

$8,640 

$13,500 

$58,590 

$2,000 

$10,000 

$5,600 

$10,000 

$15,600 

$1,023,760 .f--T 
$126 ” 

*---h .’ 



.f-Y 
:LTERNATIVE S-4: EXCAVATION 

INDIRECT COSTS 

Health and Safety (Q3%) 

Administrative Fees (@3%) 
1 

Engineering and Design (@lO%) 

,_ 

g ONSITE SOIL WASHING, SA 8 a 9, SURFACE SOIL 

Unit Total Cosj 

j 
Construction Support Services (@?I 0%) 

/ 
! TOTAL INDIRECT COSTS 1 

TOTAL CAPITAL COSTS (Direct + Indirect Cost) 

OPERATION AND MAINTENANCE COSTS (annual, 5 year period) 

Five Year Site Reviews 

Present Worth Syear Site Review (see S-1, n = 30 years) 

$30,713 

$30,‘?13 

$102,376 

$102,376 

$266,178 

$1 ,i89,!338 

$58,100 

$58,100 
TOTAL O&M COSTS 

TOTAL CAPITAL COSTS AND O&M COSTS 
r*“l? 

CONTINGENCY (@ 10%) 

TOTAL COST OF ALTERNATIVE S-4 
Cost per ton ($/ton): 

$1,348,038 

$134,804 

$1,482,841 

!$I 83 



f-‘?LTERNATIVE S-5: EXCAVATION and OFFSITE DISPOSAL, SA 8 & 9 
: ! 

Quantitv !&it 
DIRECT COSTS 
Concrete Removal 81 Disposal (see S-l) 

site Pt-asmUn 
Silt fencing 
Storage Trailer 
Trailer Delivery, Setup, Removal 
Toilet, water cooler service 

Front End Loader 
Bulldozer 
Backhoe 
Dump Truck (15 cyd) 
Miscellaneous tools and decon equipment 

Decon Pad andBern Constructic3n (40 
I , 
x 70 I 

Crushed stone/Gravel 
Plastic Sheeting (2 layers - 6 mil thick) 
Water Trailer (5,000 gallon capacity) 
Electrical Generator (50 kW) 
Electrical power 

I abor Site PreoardimJ 
‘Laborers (3 men @ 5 days @ 10 h&day) 
Foreman/Superintendent (1 man @ 10 hrslday) 

I 1 d Soil St&pile Area 200 x 50 ) 
Laborers (3 men @ 3 days @ 10 hrslday) 
Loader and Operator 
Crushed stone/Gravel 
Plastic Sheeting (2 layers - 4 mils per layer) 

1 LS 

1000 If 
1 mon 
1 each 
3 mon 

2 each 
I 1 each 

1 each 
3 each 
1 LS 

20 cyds $20.00 
180 sy $0.20 

2 mon $1,200.00 
2 mon $530.00 

60 days $82.00 

18 days 
5 days 

9 days 
3 days 

185 cyds 
2250 sy 

Site Preparation 

Stockpile. oad Soil 16.770 cydU@ 500 cym 
Excavate soil (Front End Loader and Op) 14 days 
Stockpile soil (Front End Loader and Op) 14 days 
Load Soil (Front End Loader w/Op) 14 days 
Laborer (2 @ 10 hrsldy) 28 days 
Foreman/Superintendent (1 @ 10 hrs/dy) 14 days 

Excavate and Stockpile Soil 

Mid-level Engineer 
Senior Scientist 
ODCs 

40 hrs 
20 hrs 

1 LS 

$500.00 
$500.00 
$500.00 
$250.00 

$5,000.00 

$320.00 
$600.00 

$320.00 
$700.00 

$20.00 
$0.20 

$700.00 
$700.00 
$700.00 
$320.00 
$500.00 

$75.00 
$90.00 

$500.00 

Total Cost 

$400 
$36 

$2,400 
$1,060 
$4,920 

$5,760 
$3,000 

$2,880 
$2,100 
$3,700 

$450 

$36,356 

$9,800 
$9,800 
$9,800 
$8,960 
$7,000 

$45,360 

$3,000 
$1,800 

$500 

$960 
$720 

rSA 8 = 1 ~1100’ x 100’ area = 13 SW: SA 9 = 5 samdes) 

Associate Scientist 16 hrs $60.00 
Technician 16 hrs $45.00 



ALTERNATIVE S-5: EXCAVATION and OFFSITE DISPOSAL, SA 8 & 9 

(luantitvmUnit Intel Cost 
ODCs 1 LS $2,000.00 

Analysis (TCL Organ& and TAL Inorganic@ 
TCL SVOCslpesticideslherbicides 18 samples $450.00 

TAL lnorganics 18 samples $250.00 

on (1 -0 cvds 0 6.770 cvds = 34 w 

Lat2lx 
Associate Scientist 
Technician 
ODCs 

24 hrs 
24 hrs 

1 LS 

$60.00 
545.00 

$2,000.00 

Haz Waste Characteristics - Full Suite: 
TCLP - Metals, VOCs, SVOCs, Ps~Hs) 

Sampling EL Analysis 

34 samples $650.00 

osal ISA 6: 6.770 cvds = 6.100 tons) 

SA 6: RCRA Subtitle D (Solid Waste) 
Transportation & Disposal 8100 tons $30.00 

SA 9: RCRA Subtitle C (Hazardous Waste) 
Transportation & Disposal 40 tons $300.00 

Transport and Landfill Disposal $255,000 

Cost per ton ($/ton): $31 

. I- . .I . 
ean FIII (2ctobulk 8.100 wsoll16 elck) I 

Clean Fill - Purchase, Haul (20 miles m) 8,100 cyds $12.00 

Spread and Compact - Dozer 8,100 cyds $4.00 

Topsoil - Purchase, Haul (20 miles WT) 1,675 cyds $16.00 

Spread - Dozer 1,675 cyds $4.00 

‘.- *. 
$97,200 
$32,400 
$28,800 

$6,700 

Backfill Excavation with Clean Fill and Topsoil 

Fertilize, Seed, Mulch 
Demob of equipment 

Site Restoration 

TOTAL DIRECT COSTS 

INDIRECT COSTS 
Health and Safety (@3%) 
Administrative, Legal, and Permitting Fees (@3%) 
Engineering and Design (@O% - Not Applicable) 
Construction Support Services (@O% - Not Applicable) 

TOTAL INDIRECT COSTS 

2 Acres 
1 LS 

$2,000 
$5,000 

TOTAL CAPITAL COSTS 

OPERATION AND MAINTENANCE COSTS 

Present Worth 5Year Site Review (see S-l) 1 LS $58,100.00 

$2,000 

$8,100 
$4,500 

$1,440 
$1,080 
$2,000 

$22,100 

$48,200 

$243,000 

$12,000 

$129,600 

$4,000 
$5,000 

$9,000 

$537,516 

$16,125 
$16,125 

$0 
$0 

$32,251 

$589,787 

$58,100 



\LTERNATIVE S-5: EXCAVATION and OFFSITE DISPOSAL, SA 8 & 9 

TOTAL O&M COSTS ( !&Year Review) 

TOTAL CAPITAL COSTS AND o&M COSTS 

CONTINGENCY (@ 10%) 

TOTAL COST OF ALTERNATIVE S-6 
Cost per ton ($/ton): 

QuantitvuUnit Total 

$58,100 

$627,867 

$62,787 

$690,654 

$85 

/ 

> 



ALTERNATIVE G-‘I: LIMITED ACTION, STUDY AREA 8 AND 9 

Quantjtv ulit Unit 

DIRECT COSTS 
. . 

Use Restrlctlons 

Survey Plat 
GW Use Restriction Fees (Filling, Legal, etc.) 

1 lump sum $2,000.00 

1 lump sum $2,000.00 

Land Use Implementation Plan: 

Senior Scientist 30 hrs $90.00 

Mid-level Engineer 40 hrs $75.00 

ODCs (includes photocopying, etc.) 1 lump sum $300.00 

Subtotal 

TOTAL DIRECT COSTS 

Total Cost 

$2,000 

$2.000 

$2,700 

$3,000 

$10,000 

$10,000 

OPERATION AND MAINTENANCE (O&M) COSTS 
. 

GW Monttonng&M!Bl for 30 vu 

GW Sampling & Monitoring Program: 9 wells + 4 QAlQC samples per SA @ 2 SAs = 26 samples 
Associate Scientist 50 hrs $60.00 $3,000 

Technician 50 hrs $45.00 $2,250 

ODCs (PPE, sampling equip, expendibles) 1 lump sum $500.00 $500 ,,---. *. 

Analysis (TCL Organics and TAL Inorganics) 

TCL SVOCs/pesticides/herbicides 26 samples $600.00 $15,600 

TAL lnorganics 26 samples $250.00 $6,500 

Summary Data Report 

Mid-level Engineer 

Senior Scientist 

Associate Engineer 

ODCs 
Subtotal Annual Costs 

40 hrs 

20 hrs 

40 hrs 

1 lump sum 

$75.00 $3,000 

$90.00 $1,800 

$60.00 $2,400 

$950.00 $950 

$36,000 

S-Year GW Wears for 30 Years) 
GW Sampling & Monitoring Program: 9 wells + 4 QNQC samples per SA @ 2 SAs = 26 samples 
Labor - included in annual monitoring 

Analysis (TCL Organics and TAL Inorganics) 

TCL Organics 26 samples $800.00 $20,800 

TAL lnorganics 26 samples $250.00 $6,500 

ODCs 1 lump sum $500.00 $500 

Summary Data Report - included in annual monitoring 
Subtotal 

Annual Cost of &year cost @ i=6%, n = 5 yrs 

$27,800 
‘/*‘2 

$6,600 



LTERNATIVE G-l : LIMITED ACTION, STUDY AREA 8 AND 9 

Quantitv ulit 

Five-year R~VWJ~ teveQ’ 5 years for 3o !lS@ 
Meetings (includes travel time) 

Senior Scientist 

Mid-level Engineer 
ODCs (includes per diem and rental car) 

Evaluate DatalCurremt Situation 
Senior Scientist 

Mid-level Engineer 

ODCs (includes photocopying, etc.) 

Five-year Report 
Senior Scientist 

Mid-level Engineer 

Associate Engineer 

ODCs (includes photocopying, etc.) 
Subtotal 

32 hrs 

32 hrs 

1 lump sum 

20 hrs 

40 hrs 

1 lump sum 

40 hrs 

60 hrs 

40 hrs 

1 lump sum 

Annual Cost of 5-year costs at i=6%, n = 5 yrs 3 : (_ 

Annual Costs 

Present Worth O&M @ i = 6%, n = 30 years 

TOTAL O&M COSTS 

TOTAL CAPITAL COSTS AND O&M COSTS 

CONTINGENCY @IO PERCENT 

TOTAL COST 0~ ALTERNATIVE ~-1 

Unit Jotal Cost 

$90.00 

$75.00 

$1 ,ooo.oo 

$2,880 

$2,400 

$1,000 

$90.00 

$75.00 

$1 ,ooo.oo 

$1.800 

$3,000 

$I,0001 

$90.00 

$75.00 

$60.00 

$1 ,ooo.oo 

$3,600 

$4,500 

$2,400 

$1,000 

$23,580 

$5,598 

$48,1W 
$663,440 

$663,440 

$6fi,44b ” 

$67,=4 

$740,7,84 



ALTERNATIVE G-2: PERMEABLE REACTIVE TREATMENT WALL FOR SA 8 

DIRECT COSTS 
Groundwater Use Restrictions - SA 8 

Treatability Studies 

. . 
SeatIon iand Moblllzation 
Concrete Removal & Disposal (see S-1) 
Storage Trailer 
Office Trailer 
Trailer Delivery, Setup, Removal 
Fencing: 

Treatment Area for equip/controls (30’ x 30’) 
Trailer Area (40’ x 80’) 
Gates 

Office Equipment Rental 
Utility Connections for trailer, sys equip, controls 
Toilet/water cooler service 
Miscellaneous Equipment 
Decon Equipment and Pad: 

Pressure Washer with Water Tank 
Plastic Sheeting, Drums, Pumps, Hoses, Supplies 

I abor (Site Preparation.) 
Laborers (2 men I@ 5 days @ IO hrs/day) 
Foreman/Superintendent (1 man @ 10 hrslday) 

Site Preparation/Mobilization 

MI I CONSTRUCTION 1150’ x 10' X 5’) 
Construction 
MoblDemob (trenching and equip) 
Per Diem/Lodging (3 men @ 3 days) 
Decontamination 
Misc. Equipment and Supplies 
Reactive material (iron) 
Installation (vendor info) 

WALL CONSTRUCTION 

3 men @ 4 weeks @ 50 hrs/week 
1 Engineer/Foreman @ 4 weeks @ 50 hrslweek 

Labor 

Soil Disposal !X!!J cyds = 340 tons) 
Sampling & Analysis (Full Suite TCLP) 
Soil Transportation & Disposal (Subtitle C) 

1 LS 

1 LS 

Unit 

$5,000.00 

$15,000.00 

1 LS 
2 mon 
2 mon 
2 each 

120 ft 
240 ft 

2 each 
2 mon 
1 LS 
8 wks 
1 LS 

2 mon 
1 LS 

$14,000.00 
$150.00 
$250.00 

$1 ,ooo.oo 

$10.00 
$10.00 

$100.00 
$400.00 

$20,000.00 
$40.00 

$2,500.00 

$500.00 
$3,000.00 

10 days $320.00 
5 days $600.00 

2 each 
9 days 

20 hrs 
1 LS 

500 ton 

$1,500.00 
$100.00 
$100.00 

$5,000.00 
$475.00 

600 hr 
200 hr 

$32.00 
$75.00 

3 samples 
340 tons 

$650.00 
$300.00 

Total Cost 
,f-- 

$5,000 

$15,000 

$14,000 
$300 
$500 

$2,000 

$1,200 
$2,400 

$200 
$800 

$20,000 
$320 

$2,500 

$1,000 

$3,000 

.“-% 
$3,200 
$3,000 

$54,420 

$3,000 
$900 

$2,000 
$5,000 

$237,500 
$100,000 

$348,400 

$19,200 
$15,000 

$34,200 

$1,950 
$102,000 I-----% 



TERNATlVE G-2: PERMEABLE REACTlVE TREATMENT WALL FOR SA 8 

Fertilize, Seed, Mulch 
Demob of equipment 

Soil Disposal 

2 Acres 
1 LS 

$2,000 
$5,000 

Site Restoration 

TOTAL DIRECT COSTS 

INDIRECT COSTS 
Health and Safety (@3%) 
Administrative Fees (@3%) 

/ Engineering and Design (@IO%) 
Construction Support Services (@I 0%) 

I 

; TOTAL INDIRECT COSTS 

TOTAL CAPITAL COSTS 

IOPERATIOF( AND MAINTENANCE (O&M) COSTS (annual) 
‘8 , 

Treatment $&em O&M bnnd for 30-vesrti 
System Maintenance (8 hrslweek @ 52 weeks) 
Wall Material Replacement & Disposal 
Miscellaneous Supplies 

416 hrs $45 
1 LS $10,000 
1 LS $2,500 

Total Annual O&M Cost (Treatment System) 

Present Worth Treatment System (O&M) Costs @ I = 8%, n = 30) 

. . 
GW Monttormg OWl liianual for 39 vesrs) 
GW Sampling & Monitoring Program: 9 wells + 4 QAlQC samples per SA = 13 samples 

Associate Scientist 25 hrs $60.00 

Technician 25 hrs $45.00 

ODCs (PPE, sampling equip, expendibles) 1 lump sum $500.00 

Analysis (XL Organ& and TAL lnorganics) 
TCL Organics (SVOCs/pesticides/herbicides) 13 samples $800.00 

TAL lnorganics 13 samples $250.00 

Summary Data Report 
Mid-level Engineer 20 hrs $75.00 

Senior Scientist 10 hrs $90.00 

Associate Engineer 20 hrs $60.00 

ODCs 1 lump sum $950.00 

Subtotal Annual Costs 

v Site Reviews (every 5 years for 39 vears) 

Total Cost 

$569,970 

$17,,099 
$17,099 
$56,997 
$56,997 

$148,192 

$iia;,l62 

$18,720 
$10,000 

$2,500 

$3’1,220 

$429,743 

$;1,500 
$1,125 

$500 

$110,400 
153,250 

!§1,500 
$900 

!$1,200 
$950 

$21,325 



ALTERNATIVE G-2: PERMEABLE REACTIVE TREATMENT WALL FOR SA 8 

Quantity L!& Unit 

Meetings (includes travel time) 
Senior Scientist 
Mid-level Engineer 
ODCs (includes per diem and rental car) 

Evaluate DatalCurremt Situation 
Senior Scientist 
Mid-level Engineer 
ODCs (includes photocopying, etc.) 

Five-year Report 
Senior Scientist 
Mid-level Engineer 
Associate Engineer 
ODCs (includes photocopying, etc.) 

Subtotal 

Annual Cost of 5-year costs at i=6%, n = 5 yrs 

Annual Costs 

Present Worth O&M @ i = 6%, n = 30 years 

TOTAL O&M COSTS 

TOTAL CAPITAL COSTS AND O&M COSTS 

CONTINGENCY @IO PERCENT 

TOTAL COST OF ALTERNATIVE G-2, SA 8 

$90.00 
$75.00 

1 ,ooo.oo 

32 hrs 
32 hrs 

1 lump sum 6 

20 hrs 
40 hrs 

1 lumpsum S 

40 hrs 
60 hrs 
40 hrs 

$90.00 
$75.00 

;I ,ooo.oo 

$90.00 
$75.00 
$60.00 

1 lump sum $l,OOO.OO 

Total Cost 

‘J---x 

$2,880 
$2,400 
$1,000 

$1,800 
$3,000 
$1,000 

$3,600 
$4,500 
$2,400 
$1,000 

$23,580 

$5,598 

$26,923 
$370,594 

$800,337 

$1,518,499 ‘-” 

$151,850 

$1,670,349 



‘4LTERNATh’E G-2: PERMEABLE REACTIVE TREATMENT WALL FOR SA 9 

/ DIRECT ‘COSTS 

Suantitv !m 

Groundwater Use Restrictions - SA 9 

Treatability Studies 

1 LS 

. . . 
Site PreDdon and Mobmtlon 
Storage Trailer 
Office Trailer 
Trailer Delivery, Setup, Removal 
Fencing: 

Treatment Area for equip/controls (30’ x 30’) 
Trailer Area (40’ x 80’) 
Gates 

Office Equipment Rental 
Utility Connections for trailer, sys equip, controls 
Toilet/water cooler service 
Miscellaneous Equipment 
Decon Equipment and Pad: 

Pressure Washer with Water Tank 
Plastic Sheeting, Drums, Pumps, Hoses, Supplies 

Labor (Site Preoa.&Qn) 
Laborers (2 men @ 5 days @ 10 hrslday) 
Foreman/Superintendent (1 man @ IO hrs/day) 

Site Preparation/Mobilization 

WALt CONSTRUCTION (100 1 , .* x 10 x 5 j 
Construction 
Mob/Demob (trenching and equip) 
Per Diem/Lodging (3 men @ 3 days) 
Decontamination 
Misc. Equipment and Supplies 
Reactive material (iron) 
Installation 

WALL CONSTRUCTION 

3 men @ 4 weeks @ 50 hrslweek 
1 Engineer/Foreman @ 4 weeks @ 50 hrs/week 

Labor 

osal(185 cyds 225 tons) = 

Sampling & Analysis (Full Suite TCLP) 
Soil Transportation & Disposal (Subtitle C) 

1 LS 

2 mon 
2 mon 
2 each 

120 ft 
240 fk 

2 each 
2 mon 
1 LS 
8 wks 
1 LS 

2 mon 
1 LS 

10 days 
5 days 

2 each 
9 days 

20 hrs 
1 LS 

400 ton 

600 hr 
200 hr 

3 samples 
225 tons 

Unit 

$5,000.00 

$15,000.00 

$150.00 
$250.00 

$1 ,ooo.oo 

$10.00 
$10.00 

$100.00 
$400.00 

$20,000.00 
$40.00 

$2,500.00 

$500.00 
$3,000.00 

$320.00 
$600.00 

$32.00 
$75.00 

$650.00 
$300.00 

Total Cost 

$5,000 

$15,000 

$300 
$500 

$2,000 

$1,200 
$2,400 

$200 
$800 

$20,000 
$:320 

$2,500 

$1,000 
$3.000 

$3,200 
$3,000 

$40,420 

$3,000 
$900 

$2,000 
$4,000 

$190,000 
$75,000 

$34,200 

$1,950 
$67,500 



ALTERNATlVE G-2: PERMEABLE REACTIVE TREATMENT WALL FOR SA 9 

auantitv m Unit Cost 

Soil Disposal 

. 
Site Resto~tlon 
Fertilize, Seed, Mulch 
Demob of equipment 

Site Restoration 

TOTAL DIRECT COSTS 

INDIRECT COSTS 
Health and Safety (@3%) 
Administrative Fees (@3%) 
Engineering and Design (@lo%) 
Construction Support Services (@lO%) 

TOTAL INDIRECT COSTS 
m 

TOTAL CAPITAL COSTS 

OPERATION AND MAINTENANCE COSTS (annual) 

Treatment System C&M (annual for 30 - vea rs) 

System Maintenance (8 hrslweek @ 52 weeks) 
Wall Material Replacement & Disposal 
Miscellaneous Supplies 

Total Annual O&M Cost (Treatment System) 

1 Acres $2,000 
1 LS $5,000 

416 hrs 
1 LS 
1 LS 

$45 
$10,000 

$2,500 

Present Worth Treatment System (O&M) Costs @ I = 6%, n = 30) 

. . 
GW MonItorma O&M (annual for 36 Yea@ 
GW Sampling & Monitoring Program: 9 wells + 4 CUUQC samples per SA = 13 samples 

Associate Scientist 25 hrs $60.00 

Technician 25 hrs $45.00 

ODCs (PPE, sampling equip, expendibles) 1 lump sum $500.00 

Analysis (TCL Organics and TAL Inorganics) 
TCL Organics (SVOCslpesticideslherbicides) 13 samples $800.00 

TAL lnorganics 13 samples $250.00 

Summary Data Report 
Mid-level Engineer 20 hrs $75.00 

Senior Scientist 10 hrs $90.00 

Associate Engineer 20 hrs $60.00 

ODCs 1 lump sum $950.00 

Subtotal Annual Costs 

Meetings (includes travel time) 

Total Cost 
$69,450 

f--t 
: 

$2,000 
$5,000 

$7,000 

$446,970 

$13,379 
$13,379 
$44,597 
$44,597 

$115,952 

$561,922 

.----?a 

$18,720 
$iO,OOO 

$2,500 

$31,220 

$429,743 

$1,500 
$1,125 

$500 

$10,400 
$3,250 

$1,500 
$900 

$1,200 
$950 

$21,325 



LTERNATIVE G-2: PERMEABLE REACTIVE TREATMENT WALL FOR SA !i 

i Quantitvm Unit 

I Senior Scientist 32 hrs $90.00 

I Mid-level Engineer 32 hrs $75.00 

ODCs (includes per diem and rental car) 1 lump sum $1 ,ooo.oo 

Evaluate DataKurremt Situation 
Senior Scientist 20 hrs $90.00 

Midllevel Engineer 40 hrs $75.00 

ODCs (includes photocopying, etc.) 1 lump sum $1 ,ooo.oo 

Five-year Report 
Senior Scientist 
Mid-level Engineer 
Associate Engineer 
ODCs (includes photocopying, etc.) 

Subtotal 

40 hrs $90.00 

60 hrs $75.00 
40 hrs $60.00 

1 lump sum $1 ,ooo.oo 

Annual Cost of 5-year costs at i=6%, n = 5 yrs 

Annual Costs 

Present Worth O&M @ i = 6%, n = 30 years 

TOTAL O&M COSTS 

TOTAL CAPITAL COSTS AND O&M COSTS 

CONTINGENCY @IO PERCENT 

TOTAL COST OF ALTERNATIVE G-2, SA 9 

Total Cost 
$2,880 
$2,400 
$1.000 

$1,800 
$3,000 
$1,000 

$3,600 
$4,500 
$2,400 
$1,000 

$23,580 

$5,598 

$26,923 
$370,594 

$800,3:37 

$1,362,259 

$136,226 

$1,498,4-85 



ALTERNATIVE G-3: PHYTOREMEDIATION OF GROUNDWATER, SA 8 

Quantity Unit 
DIRECT COSTS 

Groundwater Use Restrictions - SA 8 

Site Preoaration and Mobilization 
Concrete Removal & Disposal (see S-l) 
Signs 
Fencing 
Pick-up Truck 
Equipment 
General Site Mob/Demob 

Site Preparation and Mobilization 

Conduct bench scale treatability study 
Mob/Demob to Collect Samples 
Labor (1 @ 5 dys @ 10 hrs/dy) 
Laboratory Analysis: Equipment 
Laboratory Analysis: Labor (1@40hrs/wk, 2 wks) 

oy Cn 

ot Scale Treatability Tests Pil 
Mob/Demob 
Labor (1 @ 1 wk @ 40 hrs/wk) 
Loader and Operator 
Biologist : Sample, Report (I@ 40 hrs/wk@2wks) 

Pilot Scale Treatability Tests 

1 LS 

1 LS 
8 ea 

1350 If 
1 wk 
1 LS 
1 LS 

1 Is $1 ,ooo.oo 
50 hr $45.00 

4 wk $500.00 
80 hr $75.00 

1 Is 
40 hrs 

2 dys 
80 hours 

$1 ,ooo.oo 
$45.00 

$980.00 
$60.00 

Groundwater Extraction System (4 wells pumping @ 2.5 aom each) 
d ater Extraction Wells Gro un w 

MoblDemob (drillers and equip) 2 each 
Well Installation (4 wells @I” ID, PVC, 20’ bls) 80 ft 
Extraction Pumps (low flow rate) 4 pumps 
Per Diem/Lodging (3 men @ 3 days) 9 days 
Decontamination 20 hrs 
Misc. Equipment and Supplies 1 LS 

Electric Power Supoly 
Utility Pole 
Power Cable 
Transformer 

2 poles 
1000 ft 

1 each 

Pioina and Eauioment 
To treatment systems (2” ID, PVC) 
To lnfilitration Beds (2” ID, PVC) 
Flow Meters 
Pressure Gauges 

300 ft 
300 R 

4 each 
4 each 

$1,500.00 
$75.00 

$5,000.00 
$100.00 
$100.00 

$2,000.00 

$550.00 
$10.00 

$1,500.00 

$20.00 
$20.00 

$1,500.00 
$250.00 

$1,000 
$2,250 
$2,000 
$6,000 

$11,250 

$1,000 
;-+,----Y 

$1,800 
$1,960 
$4,800 

$9,560 

$3,000 
$6,000 

$20,000 
$900 

$2,000 
$2,000 

$1,100 
$10,000 

$1,500 

$6,000 
$6,000 
$6,000 ,-* 
$1,000 



ALTERNATIVE G-3: PHYTOREMEDIATION OF GROUNDWATER, SA 8 
. 

Quantitvm 
Pressure Relief Valves 
Temperature Gauges 
Instrumentation Controls 

4 each 
4 each 
1 LS 

600 hr 
200 hr 

Cost Unit 
$2,000.00 

$500.00 
$1 o,ooo.oo 

ITotal- 
$8,000 
$2,000 

!$I 0,000 

3 men @ 4 weeks @ 50 hrs/week 
1 Engineer/Foreman @ 4 weeks @ 50 hrslweek 

$32.00 
$75.00 

:$19,200 
:$15,000 

Groundwater Extraction System $119,700 

Purchase and Setup of Greenhouses (3) 
Greenhouse (27’ X 24’ X IO’) 
Labor (4 @ 5 week @ 40 hrs/wk) 
Foreman (5 wk @ 50 hrs/wk) 
Laminated HDPE liner for planting 
Gravel 

3 Is 
800 hr 
250 hr 

1,800 sq ft 
38 cyd 

$11 ,ooo.oo 
$45.00 
$50.00 

$0.25 
$20.00 

$33,000 
$36,000 
$12,500 

$450 
$760 

Purchase and Setup of Greenhouses $82,710 

Purchase and Plant Selected Species 
MoblDemob 
Labor (2 @ 5 week @ 40 hrs/wk) 
Plants (Purchase & Transport) 

1 Is 
400 hr 

1 Is 

$2,000.00 
$45.00 

$4,000.00 

$2,000 
$18,000 

$4,000 

Purchase and Plant Selected Species $24,000 

Site Restoration and Demobilization 
Fertilize, Seed, Mulch 
Remove fencing 
Demob of equipment 

2.0 Acres 
1,350 If 

1 LS 

$4,000 
$2,700 
$2,500 

Site Restoration and Demobilization 

$2,000.00 
$2.00 

$2,500.00 

$9,200 

TOTAL DIRECT COSTS $283,160 

INDIRECT COSTS 
Health and Safety (@3%) 
Administrative Fees (@3%) 
Engineering and Design (@IO%) 
Construction Support Services (@I 0%) 

$8,495 
$8,495 

$28,316 
$28,316 

TOTAL INDIRECT COSTS $73,622 

TOTAL CAPITAL COSTS $356,782 

OPERATION AND MAINTENANCE COSTS (annual for pumping duration: 30 years) 

Plant re moval and replanting 
,. 



ALTERNATIVE G-3: PHYTOREMEDIATION OF GROUNDWATER, SA 8 

Quantity m 
480 hrs 

1 Is 
1 Is 

Labor (4 workers @ 8 hrs/day @ 5 days, 3 evenffyr) 
Subtitle C (Hazardous) Disposal of Plants 
Plants (Purchase & Transport) 

Plant removal and replanting 

Utilities 
Groundwater Extraction Pumps 
Treatment System 

Svstem Maintenance 
Labor (1 operators @ 4 hrs/day, 260 days/year) 

Utilities and System Maintenance 

Samblina and Monitoring 
lnfluent Grab Samples (1 per week): 

TCL Organics (SVOCsIpesticidesIherbicides) 
TAL lnorganics 

Effluent Grab Samples (1 per week): 
Full Suite Discharge Requirements 

Treatment Sampling and Monitoring 

Total Annual O&M Cost (Treatment System) 

Jnit Cost 
$45.00 

$5,000.00 
$4,000.00 

12 mo 
12 mo 

1040 hrs 

52 samples $600.00 
52 samples $250.00 

52 samples $1,500.00 

Present Worth Treatment System (O&M) Costs @ I = 6%, n = 30) 

GW Monitoring O&M (annual for 30 years) 
GW Sampling & Monitoring Program: 9 wells + 4 QA/QC samples per SA = 13 samples 

Associate Scientist 25 hrs 
Technician 25 hrs 
ODCs (PPE, sampling equip, expendibles) 1 lump sum 

Analysis (TCL Organics and TAL Inorganics) 
TCL Organics (SVOCs/pesticides/herbicides) 13 samples 
TAL lnorganics 13 samples 

Summary Data Report 
Mid-level Engineer 20 hrs , 
Senior Scientist IO hrs 
Associate Engineer 20 hrs 
ODCs 1 lump sum 

GW Monitoring O&M (annual) 

Five-vear Site Reviews (everv 5 years for 30 years) 
Meetings (includes travel time) 

Senior Scientist 
Mid-level Engineer 
ODCs (includes per diem and rental car) 

Evaluate DataICurremt Situation 

32 hrs 
32 hrs 

1 lump sum 

$800.00 
$250.00 

$75.00 
$90.00 
$60.00 

$950.00 

:‘---! 
Total Cost 

$21,600 
$5,000 
$4,000 

$30,600 

$12,000 
$6,000 

$46,800 

$64,800 

$31,200 
$13,000 

$78,000 

$122,200 :sls~ 

$217,600 

$2,995,264 

$1,500 
$1,125 

$500 

$10.400 
$3,250 

$1,500 
$900 

$1,200 
$950 

$21,325 

$2,880 
$2,400 
$1,000 



ALTERNATIVE G-3: PHYTOREMEDIATION OF GROUNDWATER, SA 8 
4 

~Quantitv !&& 

Senior Scientist 20 hrs 

Mid-level Engineer 40 hrs 

ODCs (includes photocopying, etc.) 1 lump sum 

Five-year Report 
Senior Scientist 40 hrs 

Mid-level Engineer 60 hrs 

Associate Engineer 40 hrs 

ODCs (includes photocopying, etc.) 1 lump sum 
Subtotal 

Annual Cost of 5-year costs at i=6%, n = 5 yrs 

Cost Unit 
$90.00 
$75.00 

$1 ,ooo.oo 

$90.00 
$75.00 
$60.00 

$1 ,ooo.oo 

Cost Total 
$1,800 
$3,000 
$1,000 

$3,600 
$4,500 
$2,400 
$1,000 

$23,580 

$5,598 

Annual Costs $2!6,923 

Present Worth GW Monitoring (O&M) @ I = 6%, n = 30) $370,594 

TOTAL O&M COSTS 

TOTAL CAPITAL COSTS AND O&M COSTS 

CONTINGENCY @IO PERCENT 

$3,365,858 

$3,7;!2,639 

$372,264 

TOTAL COST OF ALTERNATIVE G-3, SA 8 $4,094,903 



ALTERNATIVE G-3: PHYTOREMEDIATION OF GROUNDWATER, SA 9 

DIRECT COSTS 

Groundwater Use Restrictions - SA 9 1 LS 

Site Preparation and Mobilization 
Signs 
Fencing 
Pick-up Truck 
Equipment 
General Site Mob/Demob 

Site Preparation and Mobilization 

Conduct bench scale treatability study 
Mob/Demob to Collect Samples 
Labor (1 @ 5 dys @ IO hrs/dy) 
Laboratory Analysis: Equipment 
Laboratory Analysis: Labor (1@40hrs/wk, 2 wks) 

onduct C 

Pilot Scale Treatability Tests 
MoblDemob 
Labor (1 @ 1 wk @ 40 hrs/wk) 
Loader and Operator 
Biologist : Sample, Report (I@ 40 hrs/wk@2wks) 

Quantitvm 

8 ea 
600 If 

1 wk 
i LS 
1 LS 

1 Is 
50 hr 

4 wk 
80 hr 

1 Is 
40 hrs 

2 dys 
80 hours 

Pilot Scale Treatability Test6 

Groundwater Extraction System (6 wells pumpina b 6.26 aom each1 
Groundwater Extraction Wells 
MoblDemob (drillers and equip) 2 each 
Well Installation (6 wells @4” ID, PVC, 20’ bls) 120 ft 
Extraction Pumps (low flow rate) 6 pumps 
Per Diem/Lodging (3 men @ 3 days) 9 days 
Decontamination 20 hrs 
Misc. Equipment and Supplies 1 LS 

Flectric Power Supply 
Utility Pole 
Power Cable 
Transformer 

2 poles 
1000 ft 

1 each 

Pioina and Equipment 
To treatment system (2” ID, PVC) 
To lnfrlitration Beds (2” ID, PVC) 
Flow Meters 
Pressure Gauges 

400 ft 
400 ft 

6 each 
6 each 

Cost Unit 

$5,000.00 

$50.00 
$3.00 

$90.00 
$1,200.00 
$2,000.00 

$1 ,ooo.oo 
$45.00 

$500.00 
$75.00 

$1 ,ooo.oo 
$45.00 

$980.00 
$60.00 

$1,500.00 
$75.00 

$5,000.00 
$100.00 
$100.00 

$2,000.00 

$550.00 
$10.00 

$1,500.00 

$20.00 
$20.00 

$1,500.00 
$250.00 

Total Cost 

$5,000 

$400 
$1,800 

$90 
$1,200 
$2,000 

$5,490 

$1 ,ood 
$2,250 
$2,000 
$6,000 

$11,250 

$1,000 
$1,800 
$1,960 
$4,800 

$9,560 

$3,000 
$9,000 

$30,000 
$900 

$2,000 
$2,000 

$1,100 
$10,000 

$1,500 

$8,000 
$8,000 
$9,000 
$1,500 



ALTERNATIVE G-3: PHYTOREMEDIATION OF GROUNDWATER. SA 9 : 

Pressure Relief Valves 
Temperature Gauges 
Instrumentation Controls 

la!xx 
3 men @ 4 weeks @ 50 hrslweek 
1 Engineer/Foreman @ 4 weeks @ 50 hrs/week 

Quantity U& 
6 each 
6 each 
1 LS 

Unit Total& 
$2,000.00 $‘I 2,000 

$500.00 $3,000 
$1 o,ooo.oo $‘I 0,000 

600 hr 
200 hr 

Groundwater Extraction System 

$32.00 $‘I 9,200 
$75.00 $‘I 5,000 

$145,200 

Purchase and Setup of Greenhouses (3) 
Greenhouse (27’ X 24’ X 10’) 
Labor (4 @ 5 week @ 40 hrslwk) 
Foreman (5 wk @ 50 hrs/wk) 
Laminated HDPE liner for planting 
Gravel 

31s 
800 hr 
250 hr 

1,800 sq ft 
38 cyd 

Purchase and Setup of Greenhouses 

$11 ,ooo.oo $:33,000 
$45.00 $:36,000 
$50.00 $12,500 

$0.25 $450 
$20.00 $760 

$82,710 

Purchase and Plant Selected Species 
MoblDemob 
Labor (2 @ 5 week @ 40 hrs/wk) 

! Plants (Purchase & Transport) 

1 Is 
400 hr 

1 Is 

Purchase and Plant Selected Species 

$2,000.00 $2,000 
$45.00 $‘I 8,000 

$4,000.00 $4,000 

$:24,000 

Site Restoration and Demobilization 
Fertilize, Seed, Mulch 
Remove fencing 
Demob of equipment 

1.0 Acres 
1,350 If 

1 LS 

$2,000.00 
$2.00 

$2,500.00 

:$2,000 
:$2,700 
:$2,500 

Site Restoration and Demobilization $7,200 

TOTAL DIRECT COSTS $290,410 

INDIRECT COSTS 
Health and Safety (@3%) 
Administrative Fees (@3%) 
Engineering and Design (@lo%) 
Construction Support Services (@I 0%) 

$8,712 
$8,712 

$29,041 
$29,041 

TOTAL INDIRECT COSTS , $75,507 

TOTAL CAPITAL COSTS $365,917 

OPERATION AND MAINTENANCE COSTS (annual for pumping duration: 22 years) 

Plant removal and replanting 



ALTERNATIVE G-3: PHYTOREMEDIATION OF GROUNDWATER, SA 9 

Labor (4 workers @ 8 hrs/day @ 4 days, 3 eventfyr) 
Subtitle C (Hazardous) Disposal of Plants 
Plants (Purchase & Transport) 

Plant removal and replanting 

Utilities 
Groundwater Extraction Pumps 
Treatment System 

s vstem Maintenance 
Labor (1 operators @ 4 hrslday, 260 days/year) 

Utilities and System Maintenance 

S m in a ol a and Monitoring 
lnfluent Grab Samples (1 per week): 

TCL Organics (SVOCs/pesticides/herbicides) 
TAL lnorganics 

Effluent Grab Samples (1 per week): 
Full Suite Discharge Requirements 

Treatment Sampling and Monitoring 

Total Annual O&M Cost (Treatment System) 

Quantity Unit, 
384 hrs 

1 Is 
1 Is 

12 mo 
12 mo 

1040 hrs 

52 samples 
52 samples 

52 samples 

Unit Cost 
$45.60 

$3,500.00 
$4,000.00 

$750.00 
$500.00 

$45.00 

$600.00 
$250.00 

$1,500.00 

Present Worth Treatment System (O&M) Costs @ I = 6%, n = 22) 

o to a O&M fannual for22years) G W M ni rin- 
GW Sampling & Monitoring Program: 9 wells + 4 QA/QC samples per SA = 13 samples 

Associate Scientist - 
Technician 
ODCs (PPE, sampling equip, expendibles) 

Analysis (TCL Organics and TAL Inorganics) 
TCL Organics (SVOCslpesticideslherbicides) 
TAL lnorganics 

Summary Data Report 
Mid-level Engineer 
Senior Scientist 
Associate Engineer 
ODCs 

GW Monitoring O&M (annual) 

Fiv - r i evea r 
Meetings (includes travel time) 

Senior Scientist 
Mid-level Engineer 
ODCs (includes per diem and rental car) 

25 hrs 
25 hrs 

1 lump sum 

13 samples 
13 samples 

20 hrs 
10 hrs 
20 hrs 

1 .lump sum 

32 hrs 
32 hrs 

1 lump sum 

$60.00 
645.00 

$500.00 

$800.00 
$250.00 

$75.00 
$90.00 
$60.00 

$950.00 

$90.00 
$75.00 

$1 ,ooo.oo 

z---x 
,’ ” 

Total Cost 
$17,280 

$3,500 
$4,000 

$24,780 

$9,000 
$6,000 

$46,800 

$61,800 

$31,200 
$13,000 

$78,000 

$122,200 f---Y 

$208,780 

$2,514,045 

$1,500 
$1,125 

$500 

$10,400 
$3,250 

$1,500 
$900 

$1,200 
$950 

$21,325 

$2,880 
$2,400 
$1,000 



1 . . 

ALTERNATIVE G-3: PHYTOREMEDIATION OF GROUNDWATER, Sd 9 / I_ + 

Evaluate DatalCurremt Situation 
Senior Scientist 
Mid-level Engineer 
ODCs (includes photocopying, etc.) 

Five-year Report 
Senior Scientist 
Mid-level Engineer 
Associate Engineer 
ODCs (includes photocopying, etc.) 

Subtotal 

Annual Cost of fi-year costs at i=6%, n = 5 yrs 

Annual Costs 

Present Worth GW monitor (O&M) @ I = 6%, n = 22) 

TOTAL O&M COSTS 

TOTAL CAPITAL COSTS AND O&M COSTS 

CONTINGENCY @lo PERCENT 

TOTAL COST OF ALTERNATlVE G-3, SA 9 

20 hrs $90.00 
40 hrs $75.00 

1 lump sum $l,OOO.OO 

40 hrs $90.00 
60 hrs $75.00 
40 hrs $60.00 

1 lump sum $l,OOO.OO 

$1,800 
S3,OOO 
$1,000 

!$3,600 
$4,500 
$2,400 
!$I,000 

$213,580 

$6,598 

$26,923 
$3241,195 

$2,838,240 

$3,204C,157 

$320,416 

$3,5241,572 



ALTERNATIVE G-4: GROUNDWATER EXTRACTION, TREATMENT, AND DISCHARGE 

DIRECT COSTS 

TO POTW, SA 6 
Quantitv L!la 

Groundwater Use Restrictions - SA 8 

. . . 
Site Preparationand MobWatm 
Storage Trailer 
Office Trailer 
Trailer Delivery, Setup, Removal 
Fencing: 
Treatment Area for equip/controls (30’ x 30’) 
Trailer Area (40’ x 80’) 
Gates 

Office Equipment Rental 
Utility Connections for trailer, sys equip, controls 
Toilet/water cooler service 
Miscellaneous Equipment 
Decon Equipment and Pad: 

Pressure Washer with Water Tank 
Plastic Sheeting, Drums, Pumps, Hoses, Supplies 

1 LS 

12 mon 
12 mon 
2 each 

120 ft 
240 ft 

2 each 
12 mon 

1 LS 
12 wks 

1 LS 

6 mon 
1 LS 

I abor (Site Prepa&@ 
Laborers (2 men @ 5 days @ IO h&day) 
Foreman/Superintendent (1 man @ 10 hrs/day) 

Site Preparation/Mobilization 

10 days 
5 days 

GroundwaktxExtraction System !4 wells p-2.5 eacw 
ter Fxtraction Wells 

Mob/Demob ‘(drillers and equip) 
Well Installation (4 wells @4” ID, PVC, 20’ bls) 
Extraction Pumps (low flow rate) 
Per Diem/Lodging (3 men @ 3 days) 
Decontamination 
Misc. Equipment and Supplies 

2 each 
80 A 

4 pumps 
9 days 

20 hrs 
1 LS 

Flectric Power Supply 
Utility Pole 
Power Cable 
Transformer 

2 poles 
1000 ft 

1 each 

300 ft 
500 ft 

4 each 
4 each 
4 each 
4 each 
1 LS 

600 hr 
200 hr 

$1,500.00 
$75.00 

$5,000.00 
$100.00 
$100.00 

$2,000.00 

$550.00 

$3,000 
$6,000 

$20,000 
$900 

$2,000 
$2,000 

$1,100 
$10,000 

$1,500 

nd Fw 
To treatment system (2” ID, PVC) 
To discharge sewer (2” ID, PVC) 
Flow Meters 
Pressure Gauges 
Pressure Relief Valves 
Temperature Gauges 
Instrumentation Controls 

$20.00 
$20.00 
,500.oo 
i250.00 

$2,000.00 
$500.00 

$10,000.00 

$6,000 
$10,000 

$6,000 
$1,000 
$8,000 
$2,000 

$10,000 

3 men @ 4 weeks @ 50 hrsfweek 
1 Engineer/Foreman @ 4 weeks @ 50 hrs/week 

$32.00 
$75.00 

$19,200 
$15,000 

-h 

Groundwater Extraction System $123,700 

. . UVlOXl~ 
UV/OX equipment 1 LS $75,000.00 $75,000 

Unit 

$5,000.00 $5,000 

$150.00 $1,800 
$250.00 $3,000 

$1 ,ooo.oo $2,000 

$10.00 
$10.00 

$100.00 
$1 ,ooo.oo 

$20,000.00 
$50.00 

$2,500.00 

$1,200’ 
$2,400 

$200 
$12,000 
$20,000 

$600 
$2,500 

$500.00 
$3,000.00 

$3,000 
$3,000 

$320.00 $3,200 
$600.00 $3,000 

$57,900 



ALTERNATIVE G-4: GROUNDWATER EXTRACTION, TREATMENT, AND DISCHARGE 
TOPOT@i, SAt) 

nd Carbon Adsorctron 
Liquid Phase Carbon Unit (L-500) 
Green Sand Filters (L-170) 
ATS Arsenic Removal System (L-500 ATS) 
Valves, piping, controls, etc. 

Quantitv L!nil 

UVlOxidation 

1 each 
2 each 
1 each 
1 LS 

Treatment Chemicals rl!Jgpm flow rate) 
pH adjustment: 93% sulfuric acid 
Hydrogen peroxide (UV/OX) 
pH adjustment: sodium hydroxide 

Carbon Usaae and Sand Filter Replacement 
Carbon (500 lb unit) 
Green Sand (500 lb unit) 
ATS Arsenic (700 lb unit) 
Spent Carbon Disposal (9800 Ibs x 10 volume factor) 

Treatment Chemicals and Spent Carbon 

Utilities 
Groundtiater Extraction Pumps 
Treatment System 

System Maintenance 
Labor (1 operators @ 8 hrs/day, 365 days/year) 
pH Adjustments 
uwox 
Filtration/Carbon Adsorption 

Utilites and System Maintenance 

. . 
na and MonrtaLlllg 

lntluent Grab Samples (1 per week): 
TCL Organics (SVOCs/pesticides/herbicides) 
TAL lnorganics 

Effluent Grab Samples (1 per week): 

Filtration and Carbon Adsorption 

TOTAL DIRECT COSTS 

INDIRECT COSTS 
Health and Safety (@3%) 
Administrative Fees (@3%) 
Engineering and Design (@I 0%) 
Construction Support Services (@IO%) 

TOTAL INDIRECT COSTS 

TOTAL CAPITAL COSTS 

OPERATION AND MAINTENANCE (O&M) COSTS (annual) 

1 year 
1 year 
1 year 

6 units 
8 units 
4 units 

49 tons 

12 mo 
12 mo 

2920 hrs 
12 mo 
12 mo 
12 mo 

52 samples 
52 samples 

Unit 

$2,200.00 
$1,500.00 
$6,200.00 
$5,000.00 

$1,250.00 
$2,000.00 
$2,000.00 

$325.00 
$375.00 

$6,125.00 
$500.00 

$1 ,ooo.oo 
$3,000.00 

$45.00 
$500.00 
$500.00 
$500.00 

$600.00 
$250.00 

Total& 

$75,000 

332,200 
$3,000 
136,200 
$5,000 

$116,400 

$278,000 

$8,340 
$8,340 

$27,800 
$27,800 

$72,280 

$3!50,280 

!61,250 
!62,000 
!b2,000 

!61,950 
163,000 

$24,500 
$24,500 

$!59,200 

$12,000 
$:36,000 

$1:31,400 
:$6,000 
$6,000 
$6,000 

$197,400 

$31,200 
$13,000 



ALTERNATIVE G-4: GROUNDWATER EXTRACTION, TREATMENT, AND DISCHARGE 
TO POTW, SA 8 

QuantitvYnit Unit 
Full Suite Discharge Requirements 52 samples 

. InfluentlEffluent Sampling and Monitoring 

Cost per year to discharge water ($3.71/l ,000 gallons) 5256 1,000 gal 

Total Annual O&M Cost (Treatment System) 

Present Worth Treatment System (O&M) Costs @ I = 8%, n = 8 years) 

. . 
GW Monttorlnrrual for 8 Yea@ 
GW Sampling & Monitoring Program: 9 wells + 4 QA/QC samples per SA = 13 samples 

Associate Scientist 
Technician 
ODCs (PPE, sampling equip, expendibles) 

Analysis (TCL Organics and TAL Inorganic@ 
TCL Organics (SVOCs/pesticides/herbicides) 
TAL lnorganics 

25 hrs $60.00 
25 hrs $45.00 

1 lump sum $500.00 

Summary Data Report 
Mid-level Engineer 
Senior Scientist 
Associate Engineer 
ODCs 

Subtotal Annual Costs 

Five-war Site Reviews !evw 5 years for 10 years1 
Meetings (includes travel time) 

Senior Scientist 
Mid-level Engineer 
ODCs (includes per diem and rental car) 

Evaluate DatalCurremt Situation 
Senior Scientist 
Mid-level Engineer 
ODCs (includes photocopying, etc.) 

Five-year Report 
Senior Scientist 
Mid-level Engineer 
Associate Engineer 
ODCs (includes photocopying, etc.) 

Subtotal 

Annual Cost of 5year costs’at i=6%, n = 5 yrs 

Annual Costs 

Present Worth O&M @ i = 6%, n = 8 years 

TOTAL O&M COSTS 

TOTAL CAPITAL COSTS AND O&M COSTS 

CONTINGENCY @IO PERCENT 

TOTAL COST OF ALTERNATIVE G-4, SA 8 

13 samples 
13 samples 

20 hrs 
10 hrs 
20 hrs 

1 lump sum 

32 hrs 
32 hrs 

1 lump sum 

20 hrs 
40 hrs 

1 lump sum 

40 hrs 
60 hrs 
40 hrs 

1 lump sum 

$1,200.00 

$3.71 

$800.00 
$250.00 

$75.00 
$90.00 
$60.00 

$950.00 

$90.00 
$75.00 

$1 ,ooo.oo 

$90.00 
$75.00 

$1 ,ooo.oo 

$90.00 
$75.00 
$60.00 

$1 ,ooo.oo 

Total Cost 
$62,400 

/T-h 

$106,600 

$19,500 

$382,700 

$2,376,489 

$1,500 
$1,125 

$500 

$10,400 
$3,250 

$1,500 
$900 

$1,200 
$950 

$21,325 Lz3$ 

$2,880 
$2,400 
$1,000 

$1,800 
$3,000 
$1,000 

$3,600 
$4,500 
$2,400 
$1,000 

$23,580 
$5,598 

$26,923 
$167,186 

$2,543,675 

$2,893,955 ./-bh 

$289,395 

$3,183,350 



. 

ALTERNATlVE G-4: GROUNDWATER EZ<TRACTIO’h, TREATFjiEtiT. f.&D DiSCHAkE TO POTW, SA 9 
1 ($4. ,. _ 

,_. .‘. 
‘Quantitv !&lit unit Cost. IQtiaLm 

DIRECT COSTS 

$6.000.00 

$150.00 
$250.00 

$1 ,ooo.oo 

Groundwater Use Restrictions - SA 9 I LS 

. . . 
Site PrtrDaretionand 
Storage Trailer 
Office Trailer 
Trailer Delivery, Setup, Removal 
Fencing: 

Treatment Area for equip/controls (30’ x 30’) 
Trailer Area (40’ x 80’) 
Gates 

Office Equipment Rental 
Utility Connections for trailer, sys equip, controls 
Toilet/water cooler service 
Miscellaneous Equipment 
Decon Equipment and Pad: 

Pressure Washer with Water Tank 
Plastic Sheeting, Drums, Pumps, Hoses, Supplies 

I2 mon 
I2 mon 

2 each 

120 ft 
240 ft 

2 each 
12 mon 

1 LS 
12 wks 

1 LS 

8 mon 
I LS 

r (Site Preoaratld 
Laborers (2 men @ 5 days @ 10 hrs/day) 
Foreman/Superintendent (I man @ IO hrs/day) 

Site Preparation/Mobilization 

10 days 
5 days 

ctlon Svsm (6 we-a @J 0 75 B 

Gtwndwaer FxtractioM 
Mob/Demob (drillers and equip) 
Well Installation (6 wells @4” ID, PVC, 20’ bls) 
Extraction Pumps (low flow rate) 
Per Diem/Lodging (3 men @ 3 days) 
Decontamination 
Misc. Equipment and Supplies 

Electric Power Suprzly 
Utility Pole 
Power Cable 
Transformer 

2 poles 
1000 ft 

1 each 

and EaulDment 
To treatment system (2” ID, PVC) 
To discharge sewer (2” ID, PVC) 
Flow Meters 
Pressure Gauges 
Pressure Relief Valves 
Temperature Gauges 
Instrumentation Controls 

300 ft 
600 ft 

6 each 
6 each 
6 each 
6 each 
1 LS 

3 men @ 4 weeks @ 50 hrs/week 600 hr 
I Engineer/Foreman @ 4 weeks @ 50 hrslweek 200 hr 

Groundwater Extraction System 

. . 
YVlOx&glon ement 
UV/OX system 

and Carbon Adso- 
Liquid Phase Carbon Unit (L-500) 
Green Sand Filter (L-l 70) 
ATS Arsenic Removal System (L-500 ATS) 

UVlOxidation 

2 each 
120 ft 

6 pumps 
9 days 

20 hrs 
1 LS 

1 LS 

I each 
1 each 
1 each 

$10.00 
$10.00 

$100.00 
$1 ,ooo.oo 

$20,000.00 
$60.00 

$2,500.00 

$600.00 
$3.000.00 

$320.00 
$600.00 

$1.500.00 
$75.00 

$6.000.00 
$100.00 
$100.00 

$2,000.00 

$650.00 
$10.00 

$1,500.00 

$20.00 
$20.00 

$1.500.00 
$250.00 

$2.000.00 
$600.00 

$1 o,ooo.oo 

$32.00 
$75.00 

$75.000.00 

$22.00.00 
$ I ,500.oo 
$6.200.00 

!$5,000 

liI,800 
s3,ooo 
s2.000 

$; 1,200 
$2,400 

$200 
$12,000 
$20,000 

$600 
$2,500 

s,3,000 
$:3,000 

$:3,200 
$:3,000 

$57,900 

$3,,000 
$9,000 

$30,000 
8900 

$2,000 
$2,000 

$I,.100 
$10,000 

$1,500 

$6,000 
$10,000 

$9,000 
$1,500 

$12,000 
$3,000 

$10,000 

$ I 9,200 
$15,000 

$145,200 

$75,000 

$75,000 

$2,2’00 
$ I ,!500 
$6,200 



ALTERNATIVE G-4: GROUNDWATER EXTRACTION, TREATMENT, AND DISCHARGE TO POTW, SA 9 

Valves, piping, controls, etc. 
-llait 

1 LS 
Ynit Cos_t 
$6,000.00 

Jotal Cost 
$5,000 ; 

$14,900 

$299,000 

Filtration and Carbon Adsorption 

TCTAL DIRECT COSTS 

INDIRECT COSTS 
Health and Safety (@3%) 
Administrative Fees (@3%) 
Engineering and Design (@lo%) 
Construction Support Services (@IO%) 

$8,940 
$8,940 

$29,800 
$29,800 

TOTAL INDIRECT COSTS $77,480 

TOTAL CAPITAL COSTS $375,480 

OPERATION AND MAINTENANCE (O&Ml COSTS (annual) 
. . O&M (Based gu&&cherblclde trew for 77 vead 

1.5 am flow rate) 
pH adjustment: 93% sulfuric acid 1 year 
Hydrogen peroxide (M//OX) 1 year 
pH adjustment: sodium hydroxide 1 year 

Carbon Us- Sand Filter RB 
Carbon (480 lb unit) 
Green Sand (240 lb unit) 
ATS Arsenic (240 lb unit) 
Spent Carbon Disposal (8640 Ibs x IO volume factor) 

9 units 
9 units 
9 units 

43 tons 

Treatment Chemicals and Spent Carbon 

Labor (I operators @ 8 hrsiday, 366 days/year) 
pH adjustments 
uv/ox 
Filtration/Carbon Adsorption 

2920 hrs 
12 mo 
12 mo 
12 mo 

System Maintenance 

lnfluent Grab Samples (1 per week): 
TCL Organics (SVOCslpesticideslherbicides) 
TAL lnorganics 

52 samples 
52 samples 

Effluent Grab Samples (1 per week): 
Full Suite Discharge Requirements 52 samples 

InfluentIEffluent Sampling and Monitoring 

to POTW fc@ 1.5 a& 
Cost per year to discharge water ($3.71/1,000 gallons) 788 1,000 gal 

Total Annual O&M Cost (Treatment System) 

$600.00 
$1 ,ooo.oo 

$800.00 

$500 
$1,000 

$800 

$312.00 
$180.00 

$2,100.00 
$600.00 

$2,808 
$1,620 

$18,900 
521,500 

$47,128 ’ ---x 

$46.00 
$600.00 
$500.00 
$600.00 

$131,400 
$6,000 
$6,000 
$6,000 

$149,400 

$600.00 
$250.00 

$31,200 
$13,000 

$1.200.00 $62.400 

$106,600 

$3.71 $2,923 

$306.05 1 

Present Worth Treatment System (O&M) Costs @ I = 6%, n = 22) $3,685,350 

. . I for 77-year pried for herbrcrde ad arsenic rm 
Groundwater Extraction Pumps 12 mo 
Treatment System 12 mo 

$750.00 
$3.000.00 

$9,000 .i”“*, 
$36,000 

Utilities (annual cost) $45,000 

Present Worth Utilities Cost @ i = 6%. n = 22 years $541,872 



ALTERNATIVE G-4: GROUNDWATER EXTRACTION, TREATMENT, AND DISCHARGE TO POTW, SA 9 

ZTuantitv U Ynit Cost 
‘, . . GW Monltorlna for 77 veatxd 

GW Sampling & Monitoring Program: 9 wells + 4 QA/QC samples per SA = 13 samples 
Associate Scientist 
Technician 
ODCs (PPE, sampling equip, expendibles) 

Analysis (TCL Organics and TAL Inorganics) 
TCL Organics (SVOCslpesticideslherbicides) 
TAL lnorganics 

Summary Data Report 
Mid-level Engineer 
Senior Scientist 
Associate Engineer 
ODCs 

25 hrs 
25 hrs 

1 lump sum 

$60.00 
$45.00 

$500.00 

13 samples 
13 samples 

$800.00 
$250.00 

20 hrs 
10 hrs 
20 hrs 

1 lump sum 

$75.00 
$90.00 
$60.00 

$950.00 

Subtotal Annual Costs 

Five-vear Site Reviews kverv 5 years for 77 vearsl 
Meetings (includes travel time) 

Senior Scientist 
Mid-level Engineer 
ODCs (includes per diem and rental car) 

Evaluate DataKurremt Situation 
Senior Scientist 
Mid-level Engineer 
ODCs (includes photocopying, etc.) 

Five-year Report 
Senior Scientist 
Mid-level Engineer 
Associate Engineer 
ODCs (includes photocopying, etc.) 

Subtotal 

Annual Cost of 5-year costs at i=6%, n = 5 yrs 

Annual Costs 

Present Worth O&M @ i = 6%, n = 22 years 

TOTAL O&M COSTS 

TOTAL CAPITAL COSTS AND O&M COSTS 

CONTINGENCY @lo PERCENT 

TOTAL COST OF ALTERNATIVE G-4, SA 9 

32 hrs 
32 hrs 

1 lump sum 

20 hrs 
40 hrs 

1 lump sum 

40 hrs 
60 hrs 
40 hrs 

1 lump sum 

$90.00 
$75.00 

8 1 ,ooo.oo 

$90.00 
$75.00 

$1 ,ooo.oo 

$90.00 
$75.00 
$60.00 

$1 ,ooo.oo 

$1,500 
$1,125 

$500 

f; 10,400 
$3,250 

$1,500 
$900 

$1,200 
$950 

$21,325 

$2,880 
$2,400 
$1,000 

!$1,800 
:33,000 
:i1,000 

$3.600 
s4.500 
$2,400 
$1,000 

$23,580 

$5,598 

$26,923 
$324,195 

$4.551.416 

$4,926,896 

$492,,690 

$5,419,.586 



ALTERNATIVE G-5: GROUNDWATER EXTRACTION, TREATMENT, AND DISCHARGE 
TO SURFACE WATER, SA 8 

DIRECT COSTS 
Groundwater Use Restrictions - SA 8 

c2llam! ulii 

1 LS 

. . . 
Site Preparation 
Storage Trailer 
Office Trailer 
Trailer Delivery, Setup, Removal 
Fencing: 
Treatment Area for equip/controls (30’ x 30’) 
Trailer Area (40’ x 80’) 
Gates 

12 mon 
12 mon 
2 each 

Office Equipment Rental 
Utility Connections for trailer, sys equip, controls 
Toilet/water cooler service 
Miscellaneous Equipment 
Decon Equipment and Pad: 

Pressure Washer with Water Tank 
Plastic Sheeting, Drums, Pumps, Hoses, Supplies 

120 ft 
240 ft 

2 each 
12 mon 

1 LS 
12 wks 

1 LS 

6 mon 
1 LS 

e Prm 
Laborers (2 men @ 5 days @ 10 hrs/day) 10 days 
Foreman/Superintendent (1 man @ 10 h&day) 5 days 

Site Preparation/Mobilization 

Mob/Demob (drillers and equip) 
Well Installation (4 wells @4” ID, PVC, 20’ bls) 
Extraction Pumps (low flow rate) 
Per Diem/Lodging (3 men @ 3 days) 
Decontamination 
Misc. Equipment and Supplies 

2 each 
80 ft 
4 pumps 
9 days 

20 hrs 
1 LS 

Power Supply 
Utility Pole 
Power Cable 
Transformer 

2 poles 
1000 ft 

1 each 

To treatment system (2” ID, PVC) 
To discharge sewer (2” ID, PVC) 
Flow Meters 
Pressure Gauges 
Pressure Relief Valves 
Temperature Gauges 
Instrumentation Controls 

300 ft 
500 ft 

4 each 
4 each 
4 each 
4 each 
1 LS 

3 men @ 4 weeks @ 50 hrsA+eek 
1 Engineer/Foreman @ 4 weeks @ 50 hrs/week 

600 hr 
200 hr 

Unit.Cost 

$5,000.00 

$150.00 
$250.00 

$1 ,ooo.oo 

$10.00 
$10.00 

$100.00 
$1 ,ooo.oo 

$20,000.00 
$50.00 

$2,500.00 

$500.00 
$3,000.00 

$320.00 
$600.00 

$1,500.00 
$75.00 

$5,000.00 
$100.00 
$100.00 

$2,000.00 

$550.00 
$7 0.00 

$1,500.00 

$20.00 
$20.00 

$1,500.00 
$250.00 

$2,000.00 
$500.00 

$10,000.00 

$32.00 
$75.00 

$1,800 
$3,000 
$2,000 

$1,200 
$2,400 

$200 
$12,000 
$20,000 

$600 
$2,500 

$3,000 
$3.000 

$3,200 
$3,000 

$57,900 
f-T-% 

$3,000 
$6,000 

$20,000 
$900 

$2,000 
$2,000 

$1,100 
$10,000 

$1,500 

$6,000 
$10,000 

$6,000 
$1,000 
$8,000 
$2,000 

$10,000 

$19,200 n., 
$15,000 



ALTERNATIVE G-5: GROUNDWATER EXTRACTION, TREATMENT, AND DISCHARGE 
TO SURFACE WATER, SA 8 

Quantitv unit 
Groundwater Extraction System 

. . . 
lcal Prem 

Equalization Tank (1,000 gal) 
Adjustable Flow Feed pump 
Rapid Mixer 
Adjustable Flow Reagent Pump 
Reagent Tank (HDPE Tank) 
Installation Kit (tubing, valves, adaptors, power cord, etc.) 
Start-up Kit (ion electrodesfllter bags, pH electrodes,etc.) 
Spare Parts Kit (spare elctrodes, pump,and valve repair kit, co 

Chemical Precipitation 

. . 
FloccU 
Clarifier Tank with slow mixer 
Polymer Addition (feed pump and polymer) 

Sludge Handling 
Sludge Pump 
Sludge Thickener 
Day Tank 
Mixer 
Sludge Press 
Feed Pump 
Sludge Tank Platform 

Flocculation/Clarification 

used Aeration Tank 
Aeration Tank 
Oxygen Tank 
Pumps, Controls, Valves, etc 
Vapor Collection System 

Diffused Aeration Tank 

Carbon Adsorption 
Liquid Phase Carbon Unit (L-500) 
Green Sand Filters (L-l 70) 
ATS Arsenic Removal System (L-500 ATS) 
Valves, piping, controls, etc. 

Filtration and Carbon Adsorption 

TOTAL DIRECT COSTS 

INDIRECT COSTS 
Health and Safety ((93%) 
Administrative Fees (@3%) ‘. 
Engineering and Design (@I 0%) 
Construction Support Services (@I 0%) 

1 each 
1 each 
1 each 
1 each 
1 each 
1 kit 
1 kit 
1 kit 

1 LS 
1 LS 

1 each 
1 each 
I each 
1 each 
1 each 
1 each 
1 LS 

1 each 
1 each 
1 LS 
1 each 

1 each 
2 each 
1 each 
1 LS 

Unit 

$3,500.00 
$2.000.00 
$1,500.00 
$2,000.00 
!fA,ooo.oo 
$1 ,ooo.oo 
$1,400.00 
$1 ,ooo.oo 

$75,000.00 
$1 o,ooo.oo 

$2,000.00 
$12,500.00 

!$4,000.00 
$1 ,ooo.oo 

$20,000.00 
$1,500.00 
$2,500.00 

$50,000.00 
$15,000.00 

$5,000.00 
$15,000.00 

$2,200.00 
$1,500.00 
$6,200.00 
$5,000.00 

Total Cost 
$123,700 

$3,500 
$2,000 
$1,500 
$2,000 
$4,000 
$1,000 
$1,400 
$1,000 

$16,400 

$75,000 
$10,000 

$2,000 
$12,500 

$4,000 
$1,000 

$20,000 
$1,500 
$2,500 

$128,500 

$50,000 
$15,000 

$5,000 
$15,000 

$85,000 

$2,200 
$3,000 
$6,200 
$5,000 

$16,400 

$432,900 

$12,987 
$12,987 
$43,290 
$43,290 



ALTERNATIVE G-5: GROUNDWATER EXTRACTION, TREATMENT, AND DISCHARGE 
TO SURFACE WATER, SA 8 

Qwantitv !&lit Unit 

TOTAL INDIRECT COSTS 

TOTAL CAPITAL COSTS 

OPERATION AND MAINTENANCE (O&M) COSTS (annual) 

I for 30 yea& 
Treatments !I0 wm flow rat.& 
Chemical Precipitation (40% ferric chloride) 
pH adjustment: Lime 
pH adjustment: 93% sulfuric acid 
Anionic Polymer 

e and Sand Fdter Replacement 
Carbon (500 lb unit) 
Green Sand (500 lb unit) 
ATS Arsenic (700 lb unit) 
Spent Carbon Disposal (9800 Ibs x 10 volume factcr) 

SJ.udae Mamument 8, mDosal !f-Wardous Wash 
Trans & Disposal - metals contaminated sludge 
Pesticide Contaminated Sludge 

Treatment Chemicals and Sludge Mgt 

Utilities 
Groundwater Extraction Pumps 
Treatment System 

System lkhhknance 
Labor (1 operators @ 8 hrslday, 365 days/year) 
Chemical Precipitation 
Clarificifcation 
Aeration System 
Filtration/Carbon Adsorption 

Utilites and System Maintenance 

. 
ffluent Sampling and Monrtoung 

lnfluent Grab Samples (1 per week): 
TCL Organics (SVOCs/pesticides/herbicides) 
TAL lnorganics 

Effluent Grab Samples (1 per week): 
Full Suite Discharge Requirements 

InfluentfEffluent Sampling and Monitoring 

1 year 
1 year 
1 year 
1 year 

6 units 
8 units 
4 units 

49 tons 

120 tons 
120 tons 

12 mo 
12 mo 

2920 hrs 
12 mo 
12 mo 
12 mo 
12 mo 

52 samples 
52 samples 

52 samples 

Total Annual O&M Cost (Treatment System) 

Present Worth Treatment System (O&M) Costs @ I = 6%, n = 30) 

$2,500.00 
$2,000.00 
$1,250.00 
$2,500.00 

$325.00 
$375.00 

$6,125.00 
$500.00 

$500.00 
$500.00 

$1 ,ooo.oo 
$2,000.00 

$45.00 
$500.00 
$500.00 
$500.00 
$500.00 

$600.00 
$250.00 

$1,200.00 

$112,554 

$545,454 

$2,500. 
$2,000 
$1,250 
$2,500 

$1,950 
$3,000 

$24,500 
$24,500 

$60,000 
$60,000 

$182,200 
Y--y 

$12,000 
$24,000 

$131,400 
$6,000 
$6,000 
$6,000 
$6,000 

$191,400 

$31,200 
$13,000 

$62,400 

$106,600 

$480,200 

f--=.~ 
$6,609,953 



ALTERNATIVE G-5: GROUNDWATER EXTRACTION, TREATMENT, AND DISCHARGE 
TO SURFACE WATER, SA 8 

QuantitvmUnit 

. . 
GW Mowual for 30 yearsl 
GW Sampling & Monitoring Program: 9 wells + 4 QAIQC samples per SA = 13 samples 

Associate Scientist 25 hrs $60.00 
Technician 25 hrs $45.00 
ODCs (PPE, sampling equip, expendibles) 1 lump sum $500.00 

Analysis (TCL Organics and TAL Inorganic@ 
TCL Organics (SVOCslpesticideslherbicides) 13 samples $800.00 
TAL lnorganics 13 samples $250.00 

Summary Data Report 
Mid-level Engineer 20 hrs $75.00 
Senior Scientist 10 hrs $90.00 
Associate Engineer 20 hrs $60.00 
ODCs 1 lump sum $950.00 

Subtotal Annual Costs 

Five-year Site Reviews !evw 5 vearsfor36 YearS1 
Meetings (includes travel time) 

Senior Scientist 
Mid-level Engineer 
ODCs (includes per diem and rental car) 

Evaluate DatalCurremt Situation 
Senior Scientist 
Mid-level Engineer 
ODCs (includes photocopying, etc.) 

Five-year Report 
Senior Scientist 
Mid-level Engineer 
Associate Engineer 
ODCs (includes photocopying, etc.) 

Subtotal 

Annual Cost of 5-year costs at i=6%, n = 5 yrs 

32 hrs $90.00 
32 hrs $75.00 

1 lump sum $l,OOO.OO 

20 hrs $90.00 
40 hrs $75.00 

1 lump sum $l,OOO.OO 

40 hrs $90.00 
60 hrs $75.00 
40 hrs $60.00 

1 lump sum $l,OOO.OO 

Annual Costs 

Present Worth O&M @ i = 6%, n = 30 years 

TOTAL O&M COSTS 

TOTAL CAPITAL COSTS AND O&M COSTS 

CONTINGENCY @IO PERCENT 

TOTAL COST OF ALTERNATIVE G-5, SA 8 

Total Cost 

$10,4QO 
$3,2!30 

$1,500 
$900 

$1,200 
$9!50 

$21,32!5 

$2,860 
$2,400 
$1,000 

$1,800 
$3,000 
3i1,OQO 

$3,660 
$4,500 
$2,400 
$l,OQO 

$23,560 
$5,598 

$$,980,5417 

$7,526,001 

$752,600 

$8,278,601 



ALTERNATIVE G-5: GROUNDWATER EXTRACTION, TREATMENT, AND DISCHARGE A-3 
TO SURFACE WATER, SA 9 

Quantitv uo.it Ynit Total 
DIRECT COSTS 
Groundwater Use Restrictions - SA 9 . 1 LS 

. . . 
ion and Moblllratlon 

Storage Trailer 
Office Trailer 
Trailer Delivery, Setup, Removal 
Fencing: 
Treatment Area for equip/controls (30’ x 30’) 
Trailer Area (40’ x 80’) 
Gates 

Office Equipment Rental 
Utility Connections for trailer, sys equip, controls 
Toilet/water cooler service 
Miscellaneous Equipment 
Decon Equipment and Pad: 

Pressure Washer with Water Tank 
Plastic Sheeting, Drums, Pumps, Hoses, Supplies 

12 mon 
12 mon 
2 each 

120 n 
240 ft 

2 each 
12 mon 

1 LS 
12 wks 

1 LS 

6 mon 
1 LS 

Laborers (2 men @ 5 days @ IO hrs/day) IO days 
Foreman/Superintendent (1 man @ 10 hrs/day) 5 days 

Site Preparation/Mobilization 

GroundVExtractionO.25 gg~l each). 
Groundwater Fxtraction Wells 
Mob/Demob (drillers and equip) 2 each 
Well Installation (6 wells @4” ID, PVC, 20’ bls) 120 n 
Extraction Pumps (low flow rate) 6 pumps 
Per Diem/Lodging (3 men @ 3 days) 9 days 
Decontamination 20 hrs 
Misc. Equipment and Supplies 1 LS 

Electric Power Supi& 
Utility Pole 
Power Cable 
Transformer 

nd Fam 
To treatment system (2” ID, PVC) 
To discharge sewer (2” ID, PVC) 
Flow Meters 
Pressure,Gauges 
Pressure Relief Valves 
Temperature Gauges 
Instrumentation Controls 

2 poles 
1000 n 

1 each 

300 n 
500 n 

6 each 
6 each 
6 each 
6 each 
1 LS 

3 men @ 4 weeks @ 50 hrs/vveek 600 hr 
1 Engineer/Foreman @ 4 weeks @ 50 hrstweek 200 hr 

$5,000.00 

$150.00 
$250.00 

$1 ,ooo.oo 

$10.00 
$10.00 

$100.00 
$1 ,ooo.oo 

$20,000.00 
$50.00 

$2,500.00 

$500.00 
$3,000.00 

$320.00 
$600.00 

$1,500.00 
$75.00 * 

$5,000.00 
$100.00 
$100.00 

$2,000.00 

$550.00 
$10.00 

$1,500.00 

$20.00 
$20.00 

$1,500.00 
$250.00 

$2,000.00 
$500.00 

$1 o,ooo.oo 

$32.00 
$75.00 

$5,000 

$1,800 
$3,000 
$2,000 

$1,200 
$2,400 

$200 
$12,000 
$20,000 

$600 
$2,500 

$3,000 
$3,000 

$3,200 
$3,000 

$57,900 

$3,000 
$9,000 

$30,000 
$900 

$2,000 
$2,000 

$1,100 
$10,000 

$1,500 

$6,000 
$10,000 

$9,000 
$1,500 

$12,000 
$3,000 

$10,000 

$19,200, n" 
$15,000 



ALTERNATIVE G-5: GROUNDWATER EXTRACTION, TREATMENT, AND DISCHARGE 
TO SURFACE WATER, SA 9 

Quantitv hit 
Groundwater Extraction System 

. . . 
cat Prem 

Equalization Tank (1,000 gal) 
Adjustable Flow Feed pump 
Rapid Mixer 
Adjustable Flow Reagent Pump 
Reagent Tank (HDPE Tank) 
Installation Kit (tubing, valves, adaptors, power cord, etc.) 
Start-up Kit (ion electrodesfilter bags, pH electrodesetc.) 
Spare Parts Kit (spare elctrodes, pump,and valve repair kit, 

Chemical Precipitation 

. . 
FlocculationlClzu&%tlon 
Clarifier Tank with slow mixer 
Polymer Addition (feed pump and polymer) 

Sludge Handliag 
Sludge Pump 
Sludge Thickener 
Day Tank 
Mixer 
Sludge Press 
Feed Pump 
Sludge Tank Platform 

Flocculation/Clarification 

Piffused Aeration Tank 
Aeration Tank 
Oxygen Tank 
Pumps, Controls, Valves, etc 
Vapor Collection System 

Diffused Aeration Tank 

Ion and CarbonAdsorptiQn 
Liquid Phase Carbon Unit (L-500) 
Green Sand Filter (L-170) 
ATS Arsenic Removal System (L-500 ATS) 
Valves, piping, controls, etc. 

Filtration and Carbon Adsorption 

TOTAL DIRECT COSTS 

INDIRECT COSTS 
Health and Safety (@3%) 
Administrative Fees (@3%) -’ 
Engineering and Design (@IO%) 
Construction Support Services (@I 0%) 

Unit 

1 each $3,500.00 
1 each $2,000.00 
1 each $1,5qo.o0 
1 each $2,000.00 
1 each $4,000.00 
1 kit $1 ,ooo.oo 
1 kit $1,400.00 
1 kit $1 ,ooo.oo 

1 LS 
1 LS 

1 each 
1 each 
1 each 
1 each 
1 ‘each 
1 each 
1 LS 

1 each 
1 each 
1 LS 
1 each 

1 each 
1 each 
1 each 
1 LS 

$2,200.00 
$1,500.00 
$6,200.00 
$5;000.00 

Total Cost 
$145,266 

$3;500 
$2,000 
$1,500 
$2,000 
$4,000 
$1,000 
$1,400 
$1,000 

$16,400 / 

$75,OOrI 
$10,0001 

$2,000 
$12,5001 

$4,0001 
$1,000 

$2o,ooa~ 
$I,5001 
!$2,5001 

$128,500 

$50,000’ 
$15,000~ 

$5,000 
$15,000~ 

$85,000 

$2,200 
$1,500 
$6,200 
$5,000 

$14,900 

$452,900 

$13,587 
$13,587 
$45,290 
$45,290 



ALTERNATIVE G-5: GROUNDWATER EXTRACTION, TREATMENT, AND DISCHARGE 
TO SURFACE WATER, SA 9 

Quantitv !bii Unit 

TOTAL INDIRECT COSTS 

TOTAL CAPITAL COSTS 

OPERATION AND MAINTENANCE (O&M) COSTS (annual) 

ent Svstem O&M @nual for 22 years) 
Treatment Chemicals (I .5 gpm flow rat& 
Chemical Precipitation (40% ferric chloride) 
pH adjustment: Lime 
pH adjustment: 93% sulfuric acid 
Anionic Polymer 

Carbon Usw and Sand Filter ~~dacement. 
Carbon (480 lb unit) 
Green Sand (240 lb unit) 
ATS Arsenic (240 lb unit) 
Spent Carbon Disposal (8640 Ibs x 10 volume factor) 

ment & Drsoosal(Hazacdous Waste) 
Trans & Disposal - metals contaminated sludge 
Pesticide Contaminated Sludge 

Treatment Chemicals and Sludge Mgt 

tJm@ 
Groundwater Extraction Pumps 
Treatment System 

Maintenance 
Labor (1 operators @ 8 hrs/day, 365 days/year) 
Chemical Precipitation 
Clarificifcation 
Aeration System 
Filtration/Carbon Adsorption 

Utilites and System Maintenance 

Influent Grab Samples (1 per week): 
TCL Organics (SVOCs/pesticides/herbicides) 
TAL lnorganics 

Effluent Grab Samples (1 per week): 
Full Suite Discharge Requirements 

1 year 
1 year 
1 year 
1 year 

$1 ,ooo.oo 
$800.00 
$500.00 

$1 ,ooo.oo 

9 units 
9 units 
9 units 

43 tons 

$312.00 
$180.00 

$2,100.00 
$500.00 

50 tons 
50 tons 

$500.00 
$500.00 

12 mo 
12 mo 

$750.00 
$2,000.00 

2920 hrs $45.00 
12 mo $500.00 
12 mo $500.00 
12 mo $500.00 
12 mo $500.00 

52 samples 
52 samples 

$600.00 
$250.00 

52 samples $1,200.00 

InfluentfEffluent Sampling and Monitoring 

Total Annual O&M Cost (Treatment System) 

Present Worth Treatment System (O&M) Costs @ I = 6%, n = 22) 

Jotal Cost 

$117,764 

$570,654 

$1,000 
$800 
$500 

$1,000 

$2,808 
$1,620 

$18,900 
$21,500 

$25,000 
$25,000 

$98,128 
C,T, 

$9,000 
$24,000 

$131,400 
$6,000 
$6,000 
$6,000 
$6,000 

$188,400 

$31,200 
$13,000 

$62,400 

$106,600 

$393,128 

$4,733,890 



ALTERNATIVE G-5: GROUNDWATER EXTRACTION, TREATMENT, AND DISCHARGE To SURFACE WATER, SA 9 
QuantitvmUnit 

. . 
PW Monltonn!? Q&M Yea@ 
GW Sampling & Monitoring Program: 9 wells + 4 QNQC samples per SA = 13 samples 

Associate Scientist 25 hrs $60.00 
Technician 25 hrs $45.00 
ODCs (PPE, sampling equip, expendibles) 1 lump sum $500.00 

Analysis (TCL Organ& and TAL Inorganic@ 
TCL Organ@ (SVOCslpesticideslherbicides) 13 samples $800.00 
TAL lnorganics 13 samples $250.00 

Summary Data Report 
Mid-level Engineer 20 hrs $75.00 
Senior Scientist 10 hrs $90.00 
Associate Engineer 20 hrs $60.00 
ODCs 1 lump sum $950.00 

Subtotal Annual Costs 

Five-year Site Reviews !evw 5 years for 20 vears.l 
Meetings (includes travel time) 

Senior Scientist 
Mid-level Engineer 
ODCs (includes per diem and rental car) 

Evaluate DatalCurremt Situation 
Senior Scientist 
Mid-level Engineer 
ODCs (includes photocopying, etc.) 

Five-year Report 
Senior Scientist 
Mid-level Engineer 
Associate Engineer 
ODCs (includes photocopying, etc.) 

Subtotal 

Annual Cost of 5-year costs at i=6%, n = 5 yrs 

32 hrs 
32 hrs 

1 lump sum 

20 hrs 
40 hrs 

1 lump sum 

40 hrs 
60 hrs 
40 hrs 

1 lump sum 

Annual Costs 

Present Worth O&M @ i = 6%, n = 22 years 

TOTAL O&M COSTS 

TOTAL CAPITAL COSTS AND O&M COSTS 

CONTINGENCY @IO PERCENT 

TOTAL COST OF ALTERNATIVE G-5, SA 9 

$90.00 
$75.00 

$1 ,ooo.oo 

$90.00 
$75.00 

$1 ,ooo.oo 

$90.00 
$75.00 
$60.00 

$1 ,ooo.oo 

Total Cs@ 

$1,509 
$1,125 

$500 

$10,400 
$3,259 

$1,500 
$900 

$1,200 
$950 

$21,325 

$2,880 
$2,400 
$1,000 

$1,800 
$3,000 
$1,000 

$3,600 
$4,500 
$2,409 
$1,000 

$23,589 
$5,598 

$26,923 
$324,195 

$5,058,085 

$5,628,739 

$562,874 

$6,191,613 
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FOREWORD 

About GWRTAC 

The Ground-Water RemediationTechnologies Analysis Center (GWRTAC) is a national environmental 
technology transfer center that provides information on the use of innovative technologies to clean- 
up contaminated groundwater. 

Established in 1995, GWRTAC is operated by the National EnvironmentalTechnology Applications 
Center (NETAC) in association with the University of Pittsburgh’s Environmental Engineering Prograrn 
through a Cooperative Agreement with the U.S. Environmental Protection Agency’s (EPA)Technology 
Innovation Office (TIO). NETAC is an operating unit of the Center for Hazardous Materials Research 
and focuses on accelerating the development and commercial use of new environmental technologies. 

GWRTAC wishes to acknowledge the support and encouragement received for the completion of 
this report from the EPATIO. 

About “0” Series Reports 

This report is one of the GWRTAC “0” Series of reports developed by GWRTAC to provide a general 
overview and introduction to a groundwater-related remediation technology. These overview reports 

r”“?l 
are intended to provide a basic orientation to the technology. They contain information gathered 
from a range of currently available sources, including project documents, reports, periodicals, Internet 
searches, and personal communication with involved parties. No attempts are made to independently 
confirm or peer review the resources used. 

Ddclaimer 

GWRTAC makes no warranties, express or implied, including without limitation, warranty for 
completeness, accuracy, or usefulness of the information, warranties as to the merchantability, or 
fitness for a particular purpose. Moreover, the listing of any technology, corporation, company, 
person, of facility in this report does not constitute endorsement, approval, or recommendation by 
GWRTAC. NETAC. or the EPA. 

._ 

I ., 

, 
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ABSTRACT 
!---A 

This technology summary report provides a brief overview of an environmental remediation 
technology, including an introduction to its general principles, reported applicability and utilization, 
and cited advantages/disadvantages. Also provided are locations of, and information about, 
organizations conducting research related to phytoremediation (Appendix A) and other references 
compiled during preparation of this report (Appendix B). This report is provided for informational 
purposes only and is not intended as a state-of-the-art peer reviewed analysis of this technology. 
Information used in the preparation of this report was gathered from periodicals, through Internet 
searches, and in some cases, from personal communications with involved parties. No attempt 
was made to confirm the veracity of interpretations and/or representations made in, any information 
resource used. In addition, listing of any technology, corporation, company, person, or facility does 
not constitute endorsement, approval, or recommendation by the National EnvironmentalTechnology 
Applications Center (NETAC). 

Phytoremediation uses plants to cleanup contaminated soil and groundwater, taking advantage of 
plants’ natural abilities to take up, accumulate, and/or degrade constituents of their soil and water 
environments. Results of research and development into phytoremediation processes and techniques 
report it to be applicable to a broad range of contaminants including numerous metals and 
radionuclides, various organic compounds (such as chlorinated solvents, BTEX, PCBs, PAHs, 
pesticides/insecticides, explosives, nutrients, and surfactants. According to information reviewed, 
general site conditions best suited for potential use of ptytoremediation include large areas of low to 
moderate surface soil (0 to 3 feet) contamination or large volumes of water with low-level contamination 
subject to low (stringent) treatment standards. Depth to groundwater for in situ treatment is limited 
to about 10 feet, but exsifutreatment in constructed troughs or wetlands has also been investigated. 

There are five basic types of phytoremediation techniques: 1) rhizofill’ration, a water remediation 
technique involving the uptake of contaminants by plant roots; 2) ph~oetiraction, a soil technique 
involving uptake from soil, 3) phflot/ansformation, applicable to both soil and water, involving the 
degradation of contaminants through plant metabolism, 4) phyto-stimulation or plant-assisted 
bioremediation, also used for both soil and water, which involves the stimulation of microbial . _/I~ 
biodegradation through the activities of plants in the’root zone, and 5) phytostabilization, using 
plants to reduce the mobility and migration potential of contaminants in soil. 

Major advantages reported for ptytoremediation as compared to traditional remediation technologies 
include the possibility of generating less secondary wastes, minimal associated environmental 
disturbance, and the ability to leave soils in place and in a usable condition following treatment. 
Cited disadvantages include the long lengths of time required (usually several growing seasons), 
depth limitations (3 feet for soil and 10 feet for groundwater), and the possibility of contaminant 
entrance into the food chain through animal consumption of plant material. 

This document was prepared for distribution by the Ground-water RemediationTechnologies Analysis 
Center (GWRTAC). GWRTAC is being operated by NETAC, under a Cooperative Agreement with 
the United States Environmental Protection Agency’s (EPA) Technology Innovation Office (TIO). 
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1 .O lNTRODUC?lON 

Phytoremediation, the use of plants to remediate environmental media, is being pursued as a new 
approach for the cleanup of contaminated soils and waters, including groundwater. Plant-assisted 
bioremediation, sometimes referred to as a type of phytoremediation, involves the interaction of 
plant roots and the microorganisms associated with these root systems to remediate soils containing 
elevated concentrations of organic compounds. These techniques could provide cost-effective 
methods of remediating soils and groundwater contaminated with metals, radionuclides, and various 
types of organics, with fewer secondary wastes and less environmental impact than would be 
generated using traditional remediation methods. 

All plants extract necessary nutrients, including metals, from their soil and water environmems. 
Some plants, called hyperaccumulators, have the ability to store large amounts of metals, even 
some metals that do not appear to be required for plant functioning. In addition, plants can take up 
various organic chemicals from environmental media and degrade or otherwise process them for 
use in their physiological processes. 

Phytoremediation technologies are in the early stages of development, with laboratory research and 
limited field trials being conducted to determine processes and refine methods. Additional research, 
including genetic engineering, is being conducted to improve the natural capabilities of plants to 
perform remediation functions and to investigate other plants with potential phytoremediation 
applications (2,3,11,17). 
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2.0 APPLICABILITY 

2.1 CONTAMINANTS 

Contaminants that have been remediated in laboratory and/or field studies using phytoremediation 
or plant-assisted bioremediation include: 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

Heavy metals (Cd, Cr(VI), Pb, Co, Cu, Pb, Ni, Se, Zn) 
Radionuclides (Cs, Sr, Ur) 
Chlorinated solvents (TCE, PCE) 
Petroleum hydrocarbons (BTEX) 
Polychlorinated biphenyls (PCBs) 
Polynuclear aromatic hydrocarbons (PAHs) 
Chlorinated pesticides 
Organophosphate insecticides (e.g., parathion) 
Explosives (TNT, DNT, TNB, RDX, HMX) 
Nutrients (nitrate, ammonium, phosphate) 
Surfactants. 

2.2 SlTE CONDITIONS 

Phytoremediation and plant-assisted bioremediation are most effective if soilcontaminationislimited 
to within 3 feet of the su/;gce, and if groundwater is within 70 feet of the s&ice (4, 17). These 
technologies are applicable to sites with low to moderate soil contamination over large areas, and to 
sites with large volumes of groundwater with low levels of contamination that have to be cleaned to 
low (strict) standards (3,6,15). 
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3.0 METHODOLOGY 

3.1 PROCESSES OF PHYTOREMEDIATION 

Phytoremediation is based on certain natural processes carried out by plants including: 

. Uptake of metals and certain organic compounds (i.e., moderately water soluble, log KW=0.5 
to 3, such as BTEX) from soil and water; 

. Accumulation or processing of these chemicals via lignification, volatilization, metabolization, 
mineralization (transformation into CO, and water); 

. Use of enzymes to breakdown complex organic molecules into simpler molecules (ultimately 
CO, and water); 

. Increasing the carbon and oxygen content of soil around roots (and so promoting microbial/ 
fungal activity) through release of chemicals (exudates) and decay of root tissue; 

. Capture of groundwater (even contaminated groundwater) and utilization for plant processes 
(17,19,20). 

3.2 TYPES OF PHYTOREMEDIATION 

Several classification schemes were found relating to the types of phytoremediation, the most common 
of which is presented below. 

. RhizofWation, the absorption, concentration, and precipitation of heavy metals by plant 
roots; 

. Phytoextraction, the extraction and accumulation of contaminants in harvestable plant 
tissues including roots and surface shoots; 

. Phytotrans?Wmattion, the degradation of complex organic molecules to simple molecules 
and the incorporation of these molecules into plant tissues; 

e Phytostimulationor plant-assistedbion?mea’iation, the stimulation of microbial and fungal 
degradation by release of exudates/enzymes into the root zone (rhizosphere); 

. PhytostabMkation, involving absorption and precipitation of contaminants, principally metals, 
by plants, reducing their mobility and preventing their migration to groundwater (leaching) or 
air (wind transport), or entry into the food chain (4, 16, 19). 

In addition, groundwatermigrationcan be affected through the use of deep-rooted trees such as 
poplars to capture groundwater and retard contaminant migration. The trees utilize the water and 
then transpire it, potentially depressing the local water table. If enough trees are utilizing groundwater 
in a limited area, the water table maybe be depressed “up to the equivalent of 3 feet of rainfall per 
year” in semiarid areas. Through the capturing process of trees, contaminated groundwater that 
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would have migrated downgradient is held in the root zone of the poplars, where degradation can 
occur through plant processes (phytoremediation) and plant-assisted bioremediation 
(phytostimulation) (4,20). 

s”“* 

3.3 HARVESTING/DISPOSAL OF PLANT MATERIAL 

Once plants have accumulated waste materials, plant shoots can be harvested and roots removed, 
with disposal or subsequent processing methods dependent on the toxicity of the end products of 
in-plant organic chemical processing and the storage locations and relative concentrations of 
contaminants within plant tissue. 

If organic contaminants are degraded to harmless compounds, disposal may not be required. If 
significant accumulation takes place only in roots, then only these tissues must be disposed of or 
processed. The most commonly mentioned process for dealing with metals-enriched plant material 
is controlled incineration, which results in ash with a high metals content. It is hoped that an 
economically feasible method of metals recovery from this ash will be developed, further reducing 
the environmental impacts of this technology. Radiologically-contaminated plant material could be 
vitrified as with other radioactive wastes. Conventional disposal methods such as landfilling may 
also be possible in some instances. Preliminary information indicates that wood from trees that 
have taken up/degradedTCE, and contain metabolites of TCE, can be used for pulp (7). 

Other methods of plant tissue treatment currently under investigation include: 

. Sun, heat, and air drying 

. Composting .-‘“% 

. Pressing and compacting 

. Leaching (6,9, 14,16). 

3.4 IMPLEMENTATION 

Phytoremediation techniques are still being tested, in stages ranging from lab- to field-scale. Current 
research includes: 

. Lab studies to investigate the processes behind phytoremediation; 

. Screening studies to find suitable plants for further investigation; 

. Bench- and pilot-scale testing of promising plant species; 

. Limited and full&cale field trials. 

3.5 GROUNDWATER REMEDIATION METHODS 

3.5.1 Rhizofiltration 

Surface water rhizofiltration may be conducted in situ, with plants being grown directly in the 
contaminated water body. If groundwater is located within the rhizosphere’(root zone), rhizofiltration 
of groundwater can also be insitu. Alternately, rhizofiltration may involve the pumping of contaminated 
groundwater into troughs filled with the large root systems of appropriate plant species. The large 
surface areas provided by these root systems allow .for efficient absorption of metals from the 
contaminated groundwater into root tissues. 
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In addition to removal through absorption, metals are also removed from groundwater through 
precipitation caused by exudates (liquids released from plant tissues). These precipitates are filtered 
from the groundwater after it passes through the plant troughs and before treated water is removed 
from the process loop. Roots are harvested, and depending on the species of plant used, shoots 
may be transplanted to grow new roots. Plants can be replaced in the system to ensure constant 
operation results. 

Rhizofiltration using sunflowers has been used in the remediation of radionuclides from surface 
water near Chernobyl (strontium and cesium) and in water using a rhizofiltration system, as described 
above, at a DOE facility in Ohio (3,6,9,16,20). 

3.5.2 Phytotransformation 

Surface water remediation via phytotransformation can be accomplished in situin ponds or wetlands. 
In addition, groundwater can be remediated using phytotransformation in siiuif the water table is 
within the zone tapped by deep-rooted plants such as poplars or ex situ by pumping water to 
troughs or constructed wetlands containing appropriate plants. In the phytotransformation process, 
plants take up organic contaminants and degrade them to less toxic or non-toxic compounds (23, 
15,17, 19,20). 

This technique is being tested on explosives-contaminated groundwater (TNT and RDX) at Milan 
Army Ammunition Plant inTennessee by the U. S. Army Corps of Engineers Waterways Experimental 
Station (WES) (2,3,16,17). In addition, an Environmental SecurityTechnology Certification Program 
(ESTCP) project is testing the ability of trees with roots tapping groundwater to degrade TCE and 
hydrazine present in the aquifer (6). The U.S. Air Force is planning to evaluate phytoremediation 
through field studies followed by cell cultures and bio-chamber studies (7). 

3.5.3 Plant-Assisted Bioremediation 

This technique involves the installation of appropriate plants in areas in which near-sulrface 
bioremediation is being conducted. The plants provide carbonaceous material from liquids released 
from roots and through the decay of root tissue. In addition, oxygen released from the root systems 
of these plants increases the oxygen content in the bioremediation area. These additions to the soil 
as a result of plant activity increase the rates of microbial activity and thus the rates of contaminant 
degradation. The above-mentioned ESTCP project also involves study of the beneficial effects of 
plant roots on the rate on in sifu bioremediation by microorganisms (2,4,8,10,17,19,20). 

3.6 SOIL REMEDIATION METHODS 

3.6.1 Phytoextraction 

This process involves the removal of metals, radionuclides, and certain organic compounds (i.e., 
petroleum hydrocarbons) by direct uptake into plant tissue. Implementation of a phytoextraction 
program involves the planting of one or more species that are typeraccumulators of the contaminants 
of concern. Amendments (i.e., fertilizer, water, etc.) may be required, as determined from preliminary 
field testing, to ensure successful plant growth. Lengths of time before harvesting the plants are 
also determined from preliminary testing, and after this period of time, plant tissue is removed and, 
if necessary, a new crop of plants are planted. Although testing has focused on single plants, 
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several species may be used at a site, either at the same time or subsequently, to remove more than 
one contaminant (1 I, 14, 16,17). 

Characteristics of plants able to perform phytoextraction include: ’ 

. Ability to accumulate and tolerate high concentrations of metals in harvestable tissue; 

. Rapid growth rate; 

. High biomass production (This results in more metal removed per planting) (2,ll, 16). 

DOE field trials involving phytoextraction of metals and radionuclides from soils are being conducted 
in association with Cornell University, at sites in Montana and Idaho (3). Also, a study is being 
conducted by the University of Iowa and Kansas State University, in association with the Hazardous 
Substance Research Center (HSRC) at Kansas State, to determine the efficiency of poplars to take 
up and accumulate arsenic and cadmium in soils (17). 

3.6.2 Phytostabilization 

Phytostabilization, as stated above, is the use of certain plant species to absorb and precipitate 
contaminants, generally metals, reducing their bioavailablity, and so reducing the potential for human 
exposure to these contaminants. This technique can be used to re-establish a vegetative cover at 
sites where natural vegetation is lacking due to high metals concentrations in surface soils or physical 
disturbances to surficiai materials. Metal-tolerant species can be used to restore vegetation to the 
sites, thereby decreasing the potential migration of contamination through wind erosion and transport 
of exposed surface soils and leaching of soil contamination to groundwater (erosion and leaching 
are common in unvegetated areas). 

.,---h, 

Characteristics of plants appropriate for phytostabilization at a particular site include: 

. Tolerance to high levels of the contaminant(s) of concern; 

. High production of root biomass able to immobilize these contaminants through uptake, 
precipitation, or reduction; 

. Retention of applicable contaminants in roots, as opposed to transfer to shoots, to avoid 
special handling and disposal of shoots (2,3, 13, 15, 17). 

Phytostabilization field studies are being conducted at the University of Iowa and Kansas State 
University, in conjunction with the HSRC at Kansas State. These tests involve the revegetation of a 
mine tailings site in Kansas containing, elevated levels of cadmium, lead, and zinc, to reduce wind 
and water erosion (1). 

3.6.3 Plant-Assisted Bioremediation 

Techniques for soil remediation using plant-assisted bioremediation are the same for the groundwater 
application described-above. This technique is being tested at a Chevron site in Ogden, Utah using 
alfalfa to address fuel contamination (4) and at the University of Iowa using poplar trees to address 
atrazine contamination (12). 
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Use of phytoremediation is currently limited to research activities and limited field testing. While 
several recent and on-going applications have reportedly been successful in lowering contaminant 
concentrations, full-scale remediation projects have not been completed and regulatory approval is 
not yet in place. Reported results show some potential for practical applications of these techniques 
to achieve remedial objectives and regulatory approval; however“at least two or three more years Iof 
field tests are necessary to validate the initial, small-scale field tests.” (2). 

Specific methodologies for application to contaminated sites have standardized, but general principles 
have been established. The general steps followed in the design and implementation of a 
phytoremediation project, for any of the techniques, include: 

. 

. 

. 

. 

. Disposition of resulting affected plant material (15). 

4.2 COST INFORMATION 

Site characterization, in&ding determination of soil and water chemistry/conditions, clima,te, 
and contaminant distribution; 

Treatability studies to determine rates of remediation and appropriate plant species, density 
of planting, location, etc.; 

Preliminary field testing at the site to monitor results and refine design parameters; 

Full-scale remediation; 

Current estimates of costs for phytoremediation vary widely, and little information was found as to 
the conditions on which the estimates were based. A cost estimate for phytoextraction included 
$10,000 per acre for planting, with total remediation costs, including maintenance, monitoring, 
verification testing, etc. estimated at $60,000 to $100,000 per acre (17, 20). Another .estimate 
placed costs at approximately $80 per cubic yard of contaminated soil (2). Removrng radronuclrde 
contamination from water using sunflowers was estimated to cost “from $2 to $6 per thousand 
gallons of water treated, including waste disposal and capital costs” (5). 

i 

‘, 

7 0 Series: 10-96-03 
Phytoremediation 



,. ,../ --- ,.-s_ 

5.0 TECHNOLOGY ADVANTAGES 

The advantages of the various types of phytoremediation are outlined in Table 1 below. 

.f--. 

TABLE 1. ADVANTAGES OF TYPES OF PHYTOREMEDIATION 

ADVANTAGE 

>an be performed with minimal envimomental 
jisturbance 

Applicable to broad range of contaminants, 
ncluding many metals with limited alternative 
options 

Possibly less secondary air and/or water 
wastes generated than traditional methods 

Organic pollutants may be degraded to CO, 
and H,O, removing, as opposed to 
;ransferring, environmental toxicity 

Cost-effective for large volumes of water 
laving low concentrations of contaminants 
to low (stringent) standards 

Topsoil is left in a usable condition and may 
be reclaimed for agricultural use 

Soil can be left at site after contaminants are 
removed, rather than having to be disposed 
or isolated 

Cost-effective for large areas having low to 
moerately contaminated surface soils 

Reduces volume of contaminated material to 
be landfilled or incinerated* 

Can achieve remediation goals without using 
toxic chemicals 

Reduce the risk of exposure (during clean-up) 
by limiting direct contac with contaminated 
soils 

Plant uptake of contaminated ground-water 
can prevent off-site migration 

I- 

F 
RHIZO- PHYTO- PHYTO- MIGRATION 

:ILTRATION EXTRACTION STABILIZATION CONTROL 

X X X X 

X X X X 

X 
I 

X 
I 

X 
I 

X 

X X 

X 

X 

X 

X 

x 

X 

X 

J 

*Example: “Removing heavy-metal contaminated soil from two and a half acres to a depth of about 18 inches creates about 
5,000 tons of soil that must be disposed of in a hazardous waste landfill. In contrast, plants that take up the metal are burned 
and leave a residue of between 25 and 30 tons of ash to be disposed of.” 
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6.0 TECHNOLOGY LIMITATIONS 

possible disadvantages associated with all phytoremediatiotiplant-assisted remediation techniques 
include: 

. 

. 

. 

. 

. 

. 

i 

Long length of time required for remediation (usually more than one growing season); 

Treatment is generally limited to soils at less than 3 feet from the surface and groundwater 
within 10 feet of the surface; 

Climatic or hydrologic conditions (e.g., flooding, drought) may restrict the rate of growth of 
types of plants that can be utilized; 

Ground surface at the site may have to be modified to prevent flooding or erosion; 

Contaminants may still enter the food chain through animals/insects that eat plant material 
containing contaminants; 

Soil amendments may be required, including chelating agents to facilitate plant uptak;e by 
breaking bonds binding contaminants to soil particles. 
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APPENDIX A 

RESEARCH LOCATlONS/lNFORMATlON 

Argonne National Laboratory,9700 South Cass Avenue, Argonne, IL.60439. Dr. Ray Hinchman, (708) 252-3391, Fex: 
(708) 252-6407, E-mail: hinchman@anl.gov, Christina Negri, (708) 252-9662, Fax: (708) 252-9281, E- 
mail:negriQqmgate.anl.gov 

‘Biomining” the Soil to Remove Heavy Metals, Research at Argonne is focused on enhancing phytoremediation rates 
through irrigation, fertilization, alteration of chemical/physical soil conditions, and/or use of non-toxic chelating agents. The 
use of electrokinetics to deliver chelating agents and control metals movement in soil is also being studied at Argonne. 
(Project brief: http://www.anl.gov/LabDB/Current/Ext/H603-text.OO2.html) 

PlantsThat Remove Contaminants From the Environment, M. Christina Negri, DSA (Dottore in Scienze Agtarie). Lati@ory 
Medicine, Vol. 27, No. 1, pp. 36-40, January 1996. 

Treating Produced Water by Imitating Natural Ecosystems, Additional research at Argonne involves phytoremediation of 
salty wastewater produced during natural gas production (‘produced water”). Pilot and field studies are being conducted to 
investigate the salt-removing abilities of various plant species. (Project summary: http://www.es.anl.gov/htmls/treat.html) 

Battell@ Memorial Institute 

Chapters in: Battelle Memorial Institute, 1995, R. E. Hinchell, J. L. Means, and D. R. Bums, Eds., Bioremediation of Inoman& 
Battelle Press, Columbus OH. 

. Remediation of Contaminated Soils and Sludges by Green Plants, S. D. Cunningham, W. R. Berti, and *J. W. 
Huang. 

. Phytoremediation of Soils Contaminated withToxic Elements and Radionuclides, J. E. Comish, W. C. Goldberg, R. 
S. Levine, and J. R. Benemann. 

. Bioremoval of Toxic Elements With Aquatic Plants and Algae, T C. Wang, J. C. Weissman. G. Ramesh, R. 
Varadarajan, and J. R. Benemann. 

Environmental SecurityTechnology Certification Program (ESTCP) 

Two ESTCP FY95 projects involve phytoremediation. One involves the use of plants to remove munitions contamination 
from groundwater using an exsitu(constructed wetland) application of phytoremediation at Milan Army Ammunitions Plant, 
Tennessee. Also, a project using deep-rooted trees to degradeTCE and hydrazine in groundwater and to prevent off -site 
migration of these contaminants is being conducted through ESTCP (Project summary: http://www.acq.osd.mil/ens’ 
ESTCPProjSum.html) 

Great Plains/Rocky Mountain Regional Center, Hazardous Substance Research Center (HSRC) 

The following research briefs from HSRC’s Great Plains/Rocky Mountain Center can be found at 
http://www.engg.ksu.edu/HSRC/Annual.Research.html#92-05: 

. The Use of PoplarTrees in Remediating Heavy Metal Contaminated Sites 

. Metals Soil Pollution andVegetative Remediation 
* Acid Processing Metailiferous Waste Reclamation by Material Reprocessing andvegetative Stabilization 
. Fate andTransport of Heavy Metals and Radionuclides in Soil:The Impacts ofvegetation 
. Vegetative Interceptor Zones for Containment of Heavy Metal Pollutants 
. Riparian Poplar Tree Buffer Impact on Non-point Source Surface Water Contamination: A Paired Agricultural 

Watershed Study 
. The Use ofvegetation to Enhance Bioremediation of Surface Soils Contaminated with Pesticide Wastes 
. Uptake of BTEX Compounds and Metabolites by Hybrid PoplarTrees in Hazardous Waste Remediation 
. Plant Assisted Remediation of Soil and Ground Water Contaminated by Hazardous Organic Substances: 

Experimental and Modeling Studies 
. Development of a Systematic Methodology for Optimally Designing Vegetative Systems for Remediating 

Contaminated Soil and GroundWater 
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The following citations for documents from HSRC’s Great Plains/Rocky Mountain Center can be found at: http:// 
www.engg.ksu.edu/HSRC/Annual.Bibliographyhtml 

Impact of Soil Microflora on Revegetation Efforts in Southeast Kansas, Final Report Banks, M. K., B. A. D. Hetrick, and A. 
R Schwab, Hazardous Substance Research Center, Kansas State University, Manhattan, KS, 1994. 

Bioremediation of Petroleum-Contaminated Soil Using Vegetation, Progress Report, Banks, M. K., R. S. Govindaraju, and 
A. R Schwab, Hazardous Substance Research Center, Kansas State University, Manhattan, KS, 1995. 

Use of Vegetation to Enhance Bioremediation of Surface Soits-Contaminated with Pesticide Wastes, Progress Report, 
Coats, J. R. AndT, A. Anderson, Hazardous Substance Research Center, Kansas State University, Manhattan, KS, 1995. 

Plant Assisted Remediation of Soil and Groundwater Contaminated by Hazardous Organic Substances: Experimental and 
Modeling Studies, Progress Report, Davis, L. C., and L. E. Erickson, Hazardous Substance Research Center, Kansas 
State University, Manhattan, KS, 1995. 

Vegetation Interceptor Zones for Containment of Heavy Metal Pollutants, Progress Report, Hetrick, B.A. D.. G. M. Pierzynski, 
R. S. Govindaraju, L. E. Erickson, and 0. Sweeney, Hazardous Substance Research Center, Kansas State University, 
Manhattan, KS, 1995. 

Ripatian PoplarTree Buffer impact on Non-Point Source Surface Water Contamination: A Paired Agricuttural Watershed 
Study, Progress Report, Licht, L. A., Hazardous Substance Research Center, Kansas State University, Manhattan, KS, 
1994. 

Acid Producing Metalliferous Waste Reclamation try Material Processing andvegetative Stabilization, Progress Report, 
Munshower, F. F., Hazardous Substance Research Center, Kansas State University, Manhattan, KS, 1995. 

The Use of Poplar Trees in Remediating Heavy Metal Contaminated Sites, Progress Report, Pierzynski, G. M., L. E. 
Erickson, S. C. Grant, L. C. Davis, L. A. Licht, and J. L. Schnoor, Hazardous Substance Research Center, Kansas State 
University, Manhattan, KS, 1995. f--=N 

Deep-Rooted Poplar Trees as an Innovative Treatment technology for Pesticide and Toxic Organics Removal from 
Groundwater, Final Report, Schnoor, J. L. and L. A. Licht, Hazardous Substance Research Center, Kansas State University, 
Manhattan, KS, 1993. 

Kansas State University, Department of Civil Engineering’, Department of Agronomy2, Department of Chemical 
Engineering3, Department of Chemistry’and Department of Biochemistryb, Manhattan, KS, 66506 (Civil Eng, (913) 
632-l 563) 

Behavior of Polycyclic Aromatic Hydrocarbons (PAHs) In Rhizosphere Soil, SC . Wetzel’, M. K. Banks’ and A. f? Schwab2. 
(Abstract: http://www.engg.ksu.edu/HSRC/wetzel.html) 

Fate of Benzo(a)pyrene in the Rhizosphere of Festuca armdinecea, E. Lee’, M. K. Banks’ and A. P Schwab2. (Abstract: 
hnp://wvw.engg.ksu.edu/HSRC/lee.html) 

Fate of Isazofos, Chlorpynfos, Metalaxyl and Pendimethalin Applied toTurfgrass Covered Undisturbed Soil Columns, S. K. 
Starren’. (Abstract: http://www.engg,ksu.eduMSRC/starrett.html) 

Monitoring the Fate of 1 ,l ,l -Trichlotoethane andTrichloroethylene in a Growth Chamber with Alfalfa Plants, N. Muralidharan2, 
R. M. Hoffman’, L. C. Davis+, L. E. Erickson2, R. M. HammackeP and W. G. FateI@. (Abstract: http://www.engg.ksu.edu/ 
HSRC/muralidh.html) 

Performance of Alfalfa Clones in Crude Oil Contaminated Soils, W. L. Rooney’, C. Wiltsie’, Z. Chen2, A. P Schwab’ and M. 
K. Banks2, 1995 Central Alfalfa Improvement Conference Proceedings. (Abstract: http://www.sdstate.edu/-wpls/http/caic/ 
rooneyhtml) 

Phytoremediation of Petroleum Contaminated Soil: ATechnologyTransfer Project, M. K. Banks’ , A. I? Schwab2 and R. S. 
Govindaraju’. (Abstract: http:/Avww.engg.ksu.edu/HSRC/banks.html) 
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Phytoremediation of Soil Contaminated With Hazardous Chemicals. Principal Investigators: M. K. Banks’, A. I? Schwa@ 
and R. S. Gwindarajul. Cooperators: Atlantic Division, Naval Facilities Engineering Command, Norfolk, VA, Craney Island 
Fuel Terminal, U. S. Navy, Portsmouth, VA, OHM Contractors, Portsmouth, VA, (Abstract/project information: http:// 
www.ruf.rice.edu/-aatdf/pages/phyto.htm) 

The Effect of Nitrogen Fixation and Fertilization in Alfalfa on Phytoremediation of PAHs, W. L. Rooney’, Z. Cher?, A. f? 
Schwab’, M. K. Banks2 and C. Wiltsie’. (Abstract: http://www.engg.k.su.edu/HSRC/rooney.html) 

Using Open/Long Path Fourier Transform Infrared (FT-IR) Spectrometry to Monitor Bioremediation and Transpiration of 
Alfalfa Plants, R. M. Hoffman*. L. C. Davis5,T. L.Marshal14, L. E. Erickson2, R. M. Hammacke? andW.G. Fate@+. (Abstract: 
hnpY/www.engg.ksu.edu/HSRC/hoffrnan.html) 

New Mexico State University, Department of Agronomy and Horticulture’, Department of Chemistry and 
Biochemistry2, Las Cruces, NM, 66003 

Removal of Copper Ions From Solution By Silica-Immobilized Medcagosati@(Alfalfa), J.L. Gardea-Torresdey (University 
ofTexas at El Paso), K. J.Tiemann (University ofTexas at El Paso), J, H, Gonzalez (University of Texas at El Paso), J. A. 
Henning’ and M. S.Townsend’. (Abstract and downloadable full text: http://www.engg.ksu.edu/HSRC/tiemann.html) 

Ability of Medicago sat&? (Alfalfa) to Remove Nidcel Ions form Aqueous Solution, J. L. Gardea-Torresdey (University of 
Taxas at El Paso), K. J.Tiemann (University ofTaxas at El Paso), J, H, Gonzalez (University ofTaxas at El Paso), I. Cano- 
Aguilera (University ofTaxas at El Paso), J. A. Henning’ and M. S.Townsend’. (Abstract and downloadable full text: http:/ 
/www.engg.ksu.edu/HSRC/tiemann2.html) 

Bioremediation ofTNT Wastes By Higher Plants, W. E Muelle?, G. W. Bedel12, S. Shojacee2 and P J. Jackson (Los Alamos 
National Laboratories) 

University of Iowa, Department of Civil and Environmental Engineering, Iowa City, IA, 52242, (319) 335-5176 

Effect of PoplarTrees on Microbial Populations Important to Hazardous Waste Remediation, J. L. Jordahl, L. A. Licht and f? 
J. Alvarez, Center for Health Effects of Environmental Contamination. (Abstract: httpzJltango.cheec.uicMla.seedQ95/95a,.html) 

Phytoremediation: An Emerging Technology for Contaminated Sites, J. L. Schnoor, L. A. Licht, S.C. McCutcheon, N. L. 
Wolfe, and L. H. Carriera. (Abstract: http://www.engg.ksu.edu/HSRC/.schnoor.html) 

Riparian Poplar Tree Buffer Impact on Agricultural Non-Point Source Pollution, J. L. Jordahl, L. A. Licht and J. L. Schnoor. 
(Abstract: http://www.engg.ksu.edu/HRSC/jordahl.html) 

University of Nebraska, Department of Agronomy, Lincoln, NE, 68583-0724, (402) 472-1143, xl 503 

Effects ofTNT and 4-Amino-2,6-Dinitrotoluene onTall Fescue Germination and Early Seedling Development, M. Peterson, 
G. L. Horst, P J. Shea and S. D. Comfort. (Abstract: http:Nwwv&engg.ksu.edu/HSRC/peterson.html) 

Practical Approaches to RemediationTNT-Contaminated Soil By Fenton Oxidation, Z. M. Li, M. Paterson, S. D. Combrt, F? 
J. Shea and G. L. Horst. (Abstract: http://www.engg.ksu.edu/HSRCXhtml) 

Remediation Munitions Contaminated Soils, P J. Shea and S. D. Comfort. (Full text: http://l28.6.70.23/html~docs/rreU 
comforthtml) 

University ofTexas at El Paso, Department of Chemistry, El Paso,TX, 79968, (915) 747-5359 

Ability of Medicago s&Viva (Alfalfa) to Remove Nickel Ions form Aqueous Solution, J. L. Gardea-Torresdey, K. J. Tiernann, J, 
H, Gonzalez, I. Cane-Aguilera, J. A. Henning (New Mexico State University) and M. S. Townsend (New Mexico State 

‘University). (Abstract and downloadable full text: http://www.engg.ksu.edu/HSRC/tiernann2.html) 

Removal of Copper Ions From Solution By Silica-Immobilized Medicago sativa (Alfalfa), J. L. Gardea-Torresdey, K. J. 
Tiemann, J, H, Gonzalez, J. A. Henning (New Mexico State University) and M. S.Townsend (New Mexico State Unimrsity). 
(Abstract and downloadable full text: http://vvww.engg.ksu.edulHSRC/tiemann.html) 
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Los Alamos National Laboratories, Lie Sciences Division, Los Alamos, NM, 87545 

Bioremediation of TNTWastes By Higher Plants, W. F. Mueller (New Mexico State University), G. W. Bedell (New Mexico 
State University), S. Shojacee (New Mexico State University) and F? J. Jackson. (Abstract and downloadable full text: 
http~/www.engg.ksu.edu/HSRC/mueller.html) 

National Aeronautics and Space Administration Small Business Innovative Research Program (SBIR) 

NaJelTechnology for In Situ Extraction of Solvents from Contaminated Soil. (Project description: http://sbir.gsfc.nasa.gov/ 
95abstrac~l3.06/950958.html) 

Reclamation of Contaminated Soil Using an Enhanced Phytoextraction Process. (Project Description: http://www.sbir. 
gsfc.nasa.gov/95abstracts/13.06/950873.html) 

National Exposure Research Laboratory/Athens Extramural Research Program U.S. EPA (706) 546-3429 

Remediation Using Plants and Plant Enzymes: A Progress Report, N. L. Wolfe and S. C. McCutcheon. (Abstract: 
wwwepa.gov/AthensWprogb.htm) 

Ohio University (httpY/www.ou.edu) 

Biostimulation of PCB-degrading bacteria by compounds released from plant roots, J. S. Fletcher, F? S. Donnelly and R. S. 
Hedge, In Bioremediafion of Recalcitrant Organics, Battelle Press, Columbus, OH, pp.1 31-l 36 (1995). 

Growth of PCB-degrading bacteria on compounds from photosynthetic plants, f? K. Donnelly, R. S Hedge and J. S. Fletcher. 
Chemospbere28: 981-988 (1994). 

Influence of plant growth stage and season on the release of root phenolics by mulberry as related to development of 
phytoremediation technology, R. S. Hedge and J. S. Fletcher, Chemosphere(submitted) (1996). 

PCB metabolism by micorrhizal fungi, f? K. Donnelly and J. S. Fletcher, Bull. Environ. Contam. 7bxicoL 53: 507-513 (1994). 

Potential use of micorrhizal fungi as bioremediation agents, f? K. Donnelly and J. S. Fletcher, In Bioremediation Thmugh 
Rhizosphere Technolog)! T Anderson and J. Coats, Eds., American Chemical Society, Washington, D. C. Symposium 
Series 563: 93-99 (1994). 

Release of phenols by perennial plant roots and their importance in bioremediation, J. S. Fletcher and R. S. Hedge, 
Chemosphere31: 30093016 (1995). 

Oak Ridge National Laboratory 

Biological Quality of Soils Containing Hydrocarbons and Efficacy of Ecological Risk Reduction by Bioremediation Alternatives. 
“This research will compare the results of bioremediation and phytoremediation to the “no action” alternative at sites containing 
petroleum hydrocarbon contamination. Analysis will use a comparative ecological risk,assessment approach.” (Project 
summary: http://wwwbpo.gov/Dat~l0203.html) 

Vegetation Enhancement for Bioremediation. (http://w3.pnl.gov:208O/WEBTECH/nonvoc/vgenhan.html) 

Rutgers University, Cook College, AgBiotech Center’ and Department of Environmental Sciences?, P. 0. Box 231, 
New Brunswick, NJ, 08903-0231. Point of Contact: llya Raskin, (908) 932-8734, Fax: (908) 9326535, E-mail: 
RaskinQmbcLrutgersedu 

Phytoextraction:The Use of Plants to Remove Heavy Metals from Soils, Kumar, Nanda P. B. A.‘, Viatcheslav Dushenkov’, 
H. Motto2, and I. Raskin’. EnvironmentafScienceandfechnology; Vol. 29, No. 5, pp. 1232-1238,1995. 

Phytoremediation: A Novel Strategy for the Removal of Toxic Metals from the Environment Using Plants, Salt, D. E.‘, M. 
Blaylock ‘, N. P B. A. Kumar I, Viatcheslav Dushenkov ‘, B. D. Ensley (Phytotech. lnc.),‘f.’ Chet ‘, and I. Raskin ‘, Bio/ 
Technology, Vol. 13, pp.468-474, May 1995. 
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Rhizofiltration: The Use of Plants to Remove Heavy Metals from Aqueous Streams, Dushenkov, Viatcheslav’, I? B. A. 
Nanda Kumar’, H. Motto2, and 1. Raskin (Raskin@mbcl.rutgers.edu)‘. EnvironmentalScienceandTechnology, Vol.29, No. 
5, pp. 1239-1245,1995. 

Strategic Environmental Research and Development Program (SERDP), Federal Integrated Biotreatment Consortium 
Project: U. S. Army Corps of Engineers; Waterways Experimental Station (WES); National Exposure Reseamh 
Laboratory (NERL), Athens, GA;TennesseeValley Authority (TVA); Army Environmental Center (AEC) 

This consortium is conducting research to advance phytoremediation techniques for use in soils, sediments and groundwater 
contaminated with munitions (TNT, DNT,TNB, RDX, and HMX) and chlorinated solvents (TCE and PCE). Filed experiments, 
conducted with Auburn University and the Air Force Armstrong Lab at Tyndall AFB, have shown phytoremediation to 
reduce TNT ievels in soils to acceptable cleanup levels. (Newsletter entries: http://www.wes.armymil.serdp/newsletter/ 
95oct.html and http://wwel.wes.army.neaVeUnewsfeb96.html) 

United States Department of Agriculture; Agricultural Research Service; Beltsville Agricultural Research CenUer; 
Natural Resources Institute 

Part of the ‘Trace Elements, Waste Management” research at the facility involves phytoremediation of soils contaminated 
with metals including Zn, Cd, and Ni. Research focuses on bioengineering of plants to facilitate effective remediation. 
(Research brief and bibliography: http://hydrolab.arsusda/ecVTraceAccomp. html) 

Heavy Metals andToxic Organic Pollutants in MSW-composts: Research Results on Phytoavailability Bioavailability, Etc., 
Chancy, R. L. And J. A. Ryan, Science and Engineeng of &npos?ing:Design EnvironmentaL Microbiofogigicaland lJtilirat&n 
Aspects, H. A. J. Hoitink and H.M. Keener, Eds., Ohio State University, Columbus, OH, 1993. 

Zinc and Cadmium Uptake by Thlaspicaetu/escensand Silene wwbafisin Relation to Soil Metals and Soil pH, Chaney, R. 
L., S. L. Brown, Y-M Lee, J. S. Angle, and A. J. M. Baker, J. Enwion. Quaf, Vol. 23. pp. 1151-l 157, 1994. 

Potential Use of Metal Hyperaccumulator Plant to Decontaminate Polluted Soils, Brown, S. L.. J. S. Chaney, J. S. Angle, and 
C. E. Green, Mining Jouma/(ln press), 1995. 

Zinc and Cadmium Uptake by Hypetaccumulator Thlaspi caerulescens Grown in Nutrient Solution, Brown, S. L., J. S. 
Chaney, J. S. Angle, and A. J. M. Baker, SoilSci. Am. J., Vol. 59, 125-133. 

University of California at Berkeley, Plant Biology Department 

SeleniumVolatilization in Roots and Shoots: Effects of Shoot Removal and Sulfate Level, A. M.Zayed and N.Terry, J P/ant 
Physiiology 143: 8-l 4 (1994). 

Dr.Terry’s current research involves the remediation of selenium-polluted soils, waters, and wetlands using plant-enhanced 
bioremediation. Fundamental research involws the study of the physiology, biochemistry, and microbiology of plant/microbe 
associations to determine the mechanism for selenium volatilization. Applied research involves the development of practical 
vegetation management strategies for remediation of selenium in industrial and agricultural settings. Field studies are being 
conducted at the Chevron Refinery Wetland at Point Richmond in the San Francisco Bay. 

University of Cincinnati, Department of Biological Sciences 

Jodi R. Shann, Ph.D., Associate Professor, Office: (513) 556-8265, Lab: (513) 556-9765. E-mail: 
ShannJR@ucbeh.san.uc.edu 

Biodegradation of Hazardous Materials in SoilThe Role and Fbtential Promise of Microbial Enhancement in the Rhizosphere. 
Shann, J. R., J. R. Vestal, E. S. Alexander, J. J. Boyle, R. J. Grosser, K. 8. Haws. and D. B. Knabel, Proceedings of the 
Pacific Basin Consortuim rkHa.?axious Waste Research, East West Center Publications, 1992. 

Influence of the Plant Species on In Situ Rhizoshpere Degradation, Shann, J. R., and J. J. Boyle, MicrobiaalDegradation of 
Organic Chemicals in the Rhtizosphere: lmpfications k?r Biorsmediation, T Anderson and J. Coats, Eds., ACS Books, 
Washington, D. C., 1994. -. 
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Biodegradation of 2,4-DCP 2,4-D and 2,4.5-T in Field Collected Rhizosphere and Non-rhizosphere soils., J Environ. C&al., 
24(4):782-785,1995. f----x 

The Role of Plants and Plant-Microbial Systems in the Reduction of Exposure, Emrvnn?en&/HeahY? Perspetiu~~ 103(5):13- 
15,1995. 

Influence of Plant Species and SoilType on Degradation of 2,4,5-T in the Rhizosphere, Submitted toJ. En&on. &al., 1995. 

University ofWashington’, Department of Biochemistv, Seattle,WA 

Genetic Strategies for Enhancing Phytoremediation, A. MStomp, K.H. Han, S.Wilbert, MF? Gordon*and S.D.Cummingham 
Ann&NYAca~Sc~721:481-491 (1994). 

Phytoremediation ofTrichloroethylene from Polluted Aquifers Using Poplar, S. E. Strand’, L. Newman’, M. Ruszaj’, J.Wifmothl, 
B. Shurtieff’, M. Brandt’, N. Choe’, J. W. Massman’, G. Ekuan (Washington State University Research and Extension 
Center), P E. Heilman (Washington State University Research and Extension Center), M. P Gordon*. (Abstract: http:// 
poplar1 .cfr.washington.edu/meetings/lps-95/poster/strand.et-al.html) 

Phytoremediation ofToxicWastes (Using PoplarTrees to RemediateTCE), M. R Gordon. (http://www.neihs.nih.gov/sbrp/ 
newweWresprog/resprj95/uwprj95.htm#pj5) 

On-going research in Dr. Milton P Gordon’s laboratory, also involving the College of Forestry and Department of Microbiology 
at University of Washington, focuses on inserting bacterial genes into plants to enable the plants to remediate various 
xenobiotics in the environment. (Information about Dr. Gordon’s work: http://www.fhcrc.org-mcb/htm/gordomp.htm) 
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APPENDIX B 

OTHER REFERENCES 

NOTE: These references are presented for informational purposes only and have not necessarily been reviewed 
by GWTRAC in the preparation of this document. 

Aoki, D. F, 1992,The Uptake of Arsenic and Cadmium in Mine Tailings by Poplar Trees, M. S.Thesis. University of Iowa, 
Iowa City, IA. 

Arunachalam, M., 1995, Microbial Degradation of Polycyclic Aromatic Hydrocarbons in Rhizospheric Soil, M. S.Thesis, 
Kansas State University, Manhattan, KS. 

Banks, M. K., G. R. Fleming, A. P Schwab, and B. A. Hetrick, 1994, “Effects of Rhizosphere Microflora on Heavy Metal 
Movement in Soil: Chemosphere, Vol.29, No.8, pp. 1691-1699. 

Black, Harvey, 1995,‘Absorbing Possibilities: Phytoremediation” Innovations, VOlUme 103, Number 12, December 1995, 
Environmental Health Perspectives, http://ehpnet.niehs.nih.gov.docs/l995/103(12)1 
innovationshtml(9 May 1996). 

Boyd, Vicky, 1996, Pint-Sized Plants Pack A Punch In Fight Against Heavy Metals, EnvironmentalProtection, Vo1.7, No.5, 
May. 

Brady, J., 1990.The Design of a Subsurface Irrigation System Utilizing PoplarTrees for Nitrate Removal from Agricultural 
Drainage Water, M. S.Thesis, University of Iowa, Iowa City, IA. 

Brown, Kathryn Sergeant, 1995, The Green Clean: The Emerging Field of PhytoremediationTakes Root: BioScief?ce, 
Volume 45, Number 9, October, http://www.reston.com/aibs/bioscience/vol45/green.html(9 May 1996). 

Brown, Kathryn S., 1995,-With NewTechnology, Researchers Engineer A Plant for Every Purpose: The Scientist Volume 
9, Number 19, pp.1 4-l 5, October 2, http://ds.internic.neffpub/the-scientist/the-scientist-951002 (8 May 1996). 
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ABOUT THIS ISSUE I 
This issue highlights 
phytoremediation and other 
biological processes for 
hazardous site remediation. 

Blosollds and Fly Ash 
Used to Restore the 
Bunker Hill Superfund 
Site 

by Sally Brown, Ph.D., U.S. 
Depamnent of Agriculture, 
Agricultural Research Service 

Application of a remediation mixture of 
municipal biosolids, wood ash, and log 

yard wood waste is proving highly 
effective in reducing erosion, correcting 
soil pH, and supporting a self-sustaining 
vegetative cover at the Bunker Hill, ID, 
Superfund site. In addition, levels of 
zinc, cadmium, and copper in vegetation 
are within normal ranges (less than 300 
ppm zinc, 0.5-5 ppm cadmium, and 6-30 
ppm copper) for plants growing on the 
treated areas. Revegetation of more than 
1,000 acres on this site is a problem due 
to deficiencies of certain nutrients as well 
as toxic levels of other elements. In the 
past, these areas were incapable of 
supporting any vegetation. 

Experts from the U.S. Department of 
Agriculture, University of Washington, 
Universitv of Idaho, the Northwest 
BiosolidsManagement Association, 
Washington Water Power, and EPA are 
collaborating in this effort to re-establish 
native plant communities and reduce 
contaminant levels in this severely 
disturbed area. Direct visual comparison 
of one of the treated areas with the 
project control plot is shown below. 
[Additional photographs are shown in 
the Internet version of this newsletter.) 

The Bunker Hill site, located in the 
Coeur d’Alene River Basin, is the second 
largest Superfund site in the nation. 
Zinc and lead mining/smelting was 
conducted in the area for over 60 years, 
resulting in soils with extremely high 
metal concentrations, low pH levels, high 
susceptibility to erosion, low microbial 
growth levels, and low water-holding 
capacity. Earlier restoration efforts 
involving the construction of terraces (on 
slopes exceeding 50 percent) and 
addition of limestone and fertilizers were 
not successful in establishing a vegeta- 
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Treated Area in Bunker Hill Site, Idaho 

tive cover. 
Demonstration 
and pilot-scale 
plots were 
installed in the 
spring and fall of 
199’7 in order to 
evaluate the 
success of 
biosolidifly ash 
applications. 

Local sources of 
the application 
materials were 
used exclusively. 
Biosolids 
provided by three 



different municipal areas (Biosolids 1,2, 
and 3) were mixed with a 1: 1 (by volume) 
blend of wood ash from local power 
generators and log yard wood waste from 
a nearby railroad company. Biosolids 
were mixed and applied at a rate of 25 
and 50 dry tons/acre (t/a). Ash was 
applied at a constant rate of 100 wet r/a to 
provide 22 t/a calcium carbonate equiva- 
lent. The log yard wood waste was added 
at a fixed volume ratio of 1:5. Prior to 
surface application (at a rate of 30 
pounds/acre), a seeding mixture of 
grasses and legumes was added to the 
biosolids/ash amendment mixture. This 
mixture formed a highly adhesive product 
that could remain on the eroded hillsides, 
while simultaneously permitting seedling 
emergence and increasing water perme- 
ability. 

Two months after treatment of two to 
three acre test plots. increased levels of 
highly diverse microbial populations were 
observed in soils directly below the 
treated surface. No microbial activity was 
detected on control soils. Samples taken 
from plants six months after initial 
application of each of the three biosolid 
mixtures indicate reduced levels of toxic 
metals and increased levels of soil 
nutrients (as shown in Figure 1). These 
data indicate that the amendment re- 
establishes normal concentration levels of 
these metals, whereby the metals are 
neither nutritionally deficient or toxic. 

In the fall of 1997, a second phase of the 
study was initiated to determine the 
effectiveness of different locally available 
residual materials, compare ratios of 

different amendments, determine the most 
effective seed& time, and predict 
long-term fate of restoration efforts. Four 
different biosolids were used, in addition 
to three different wood ashes, two 
composts, one type of pulp and paper 
sludge, and log yard waste. No 
movement of material from the test plots 
has occurred, despite several erosive 
weather events. 

Full germination of grasses and legumes 
is expected by this spring. An additional 
study, to cover approximately 20 acres, is 
slated to be established at Bunker Hill or 
a similar site this summer. The study will 
focus on development of steep slope 
application technology, and will establish 
a long-term ecological research station to 
monitor the effects of t+s.technology on 
native biota. A manual of p&&e for 
these and similar restoration methods 
used around the nation will be developed. 
For additional information, contact Dr. 
Sally Brown (U.S. Department of Agri- 
culture, Agricultural Research Service) at 
301-504-9230. 

Oklahoma researchers are working with 
Union Carbide at a Texas site to 
determine how a mixture of contaminants 
has influenced ecological events over 
time and, in turn, how an evolving plant- 
microbe community has influenced the 
fate (degradation and/or immobilization) 
of the contaminants. Pest&s” indicate that 

” ‘. chemicals in the study area, in 
combination with natural environmental 
stresses (i.e., periodic drought) over a 15- 
year period have screened for piant 
species capable of growing under the 
combined influence of both chemical and 
natural environmental stresses. _. . 

Phytoremedliatlon of 
Organic SolI PoilutaMts 

by John S. Fletcher, Ph.D., 
University of Oklahoma, and Sunil 
I. Shah, Union Carbide Corp. 

Research at a former industrial sludge 
lagoon is underway to evaluate 
phytoremediation of recaicitrant organic _ “I”. : 
compounds on a time scale that IS realistic 
for slow natural processes. University of 
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Figure 1. Average Elemental Conc+ratipps in ,j’l+!s,., 1 
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The study area comprises one acre that 
was taken out of use as an industrial 
sludge lagoon and drained approximately 
20 years ago, leaving high levels of 
polyaromatic hydrocarbons (PAHs) (as 
high as 20,000 ppm, total) and BTEX 
compounds (benzene. toluene, 
ethylbenzene, and xylenes) in the sludge. 
Since then, the entire site has been 
revegetated as a result of natural pro- 
cesses starting with seed dispersal from 
mature vegetation growing in the vicinity 
of the basin. A healthy, biodiverse 
community of 5 1 different plant species is 
growing on the site now [as shown in the 
photograph provided in the Internet 
version of this newsletter]. 

Researchers compared the density of 
seed-donor plants growing within a 
1,200-meter radius of the sludge basin 
with vegetation in the basin, finding the 
composition of the basin plant community 
does not reflect nearby seed-donor 
populations (Figure 2). Most notable is 
the prominence of mulberry and the 
absence of Chinese tallow and willow in 
the basin. These differences are attributed 
to natural screening processes whereby 
the current plant populations have proved 
to be more capable of growth in the 
existing chemical and environmental 
conditions of the basin. In earlier 
laboratory screening studies on rhizo- 
sphere enhancement of microbial degra- 
dation, mulberry was identified as the 
potentially most influential species among n. 
the 17 plants tested under similar condi- 
tions. 
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Figure 2. Comparison of Dominant Vegetation I 

In Sbige Basin* .Ratliuso1Basin* 
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Celris iaevigara (suprbmY free) 2.8 7.0 

Sah nrgra (wilbw me) 0 2.0 
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Sapium sebiferum (Cti~e t&w 0ee1 0 .27.0 

_- 
Total percent 853 97.8 

* Percent dative covera@abtie 
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Field data collected at the sludge basin 
indicate that the concentration of PAHs in 
the top two feet of material beneath 
mature mulberry trees is only IO-20% of 
the concentration originally deposited in 
the sludge. The concentration of 
contaminants in the lower root zone (2-4 
feet) of mulberry averages about 50% of 
that present in sludge beneath the root 
zone. PAH-degrading bacteria have been 
isolated from the rhizosphere, but not 
from the non-rooted sludge material at 6- 
foot depths. These data indicate that 
mulberrv seems to have the capacity for 
sustained growth in PAHBETX- 
contaminyed sludge under natural 
conditions. and that its root zone fosters 
the depradatlon of industrial contaminants 
presumably by substrate release and 
increased soil aeration during root 
turnover. 

Additional field and laboratory tests are 
underway to evaluate mulberry’s 
phytoremediation potential and to develop 
ecologically sound and safe 
phvtoremediation strategies for sustained, 
lo;g-term (15-20 years) degradation of 
recalcitrant pollutants at hazardous waste 
sites. Contact Dr. John Fletcher (Univer- 
sity of Oklahoma, Department of Botany 
and Microbiology) at 405-325-3 174 or 
Sunil I Shah (Union Carbide Corporation) 
at 304-747-5234 for more information. 

1 by Gary BaZuelos, Ph.D., U.S. 
Department of Agriculture, 
Agricultural Research Service 

Phytoremediatdon of 

Selenium-Laden SOW 

The U.S. Department of Agriculture 
(USDA) is conducting two large-scale 
field studies in areas of central California 
where intense agricultural use of the land 
has resulted in potentially toxic levels of 
naturally-occurring selenium in soils. 
USDA study results indicate that Brussica 
species (such as mustard and canola) can 
be used to hyperaccumulate and volatilize 
soluble selenium in soil. Field data also 
show that phytoremediation may provide 
a practical and economically viable 
method for reducing the selenium load 
discharge into effluent in irrigated regions 
of central California. Other western states 
with extensive shale deposits, where 
increased irrigation of agricultural lands 
is increasing selenium solubilization, may 
benefit from this approach. 

Under greenhouse conditions, researchers 
found that selenium concentrations fell by 
nearly 50% after a period of 3-4 months, 
with tissue concentrations of selenium 
reaching levels as high as 600 ppm in dry 
plant material. After four years of crop 
rotations at one of the California study 
sites with Brassica species, kenaf, and tall 
fescue, total soil concentrations of 
selenium fell by 25% from levels of 1.5- 
2.0 ppm. Concentrations of soluble 
boron, which is often found in 

onjunction with selenium and also 
atentially toxic to plants in high 
:oncentrations, fell by nearly 20% from 
evels of 5-15 ppm. New eucalyptus 
rees subsequently were replanted at this 
;ite and intercropped with tall fescue, 
which continues to manage the level of 
selenium to a safe level predominantly 
through plant volatilization. 

On the second study site, poor-quality 
ground water with high salinity, boron, 
and selenium is used as irrigation water 
on Brassica species planted for 
phytoremediation. Following two years 
of research, Brassica species now are 
used in crop rotation with othler agro- 
nomic crops, such as sugar beets and 
wheat, to maintain low selenium levels 
whenever poor quality water is used for 
irrigation. Additionally, minimizing the 
buildup of soil selenium allo’ws for 
effective leaching of salts such as boron 
out of the soil profile. The planting of 
Brassica, itself, provides opportunities for 
the production of oil as an agronomic 
crop and for animal forage (pending 
regulatory approval). 

This approach to phytoremediation relies 
upon combination of Brassica with other 
plants, such as alfalfa or grasses, that 
primarily volatilize selenium. In general, 
USDA recommends consideration of 
certain factors before implementing 
phytoremediation, including: (1) soil 
salinity and high concentrations of toxic 
elements; (2) the presence of competitive 
ions affecting chemical uptake; (3) 
adverse climatic conditions; (4) water 
management strategies that produce little 
effluent; (5)unwanted plant consumption 
by wildlife and insects; (6) plant destruc- 
tion/utilization; and (7) stakeholder 
acceptance. 

These studies were precipitated, in part. 
by the bioconcentration and apparent 
toxicity of selenium found in the wetland 
food chain at Kesterson National Wildlife 
Refuge in central California. Researchers 
identified high rates of embryo deforml- 
ties and mortalities in aquatic birds 
resulting from agricultuml drainage to the 
refuge. The USDA estimates that more 
than 500,000 acres of soil in central 
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California possibly are susceptible to 
producing selenium-laden effluent. For 
more information, contact Gary Baiiuelos 
(USDA, Agricultural Research Service) 
at 209-453-3100. 

Biodegradation of 
De-l&ma Fluids 

by Charles A. Bleckmann, Ph.D., 
Air Force Institute of Technology 

Investigations conducted by the U.S. Air 
Force Institute of Technology (AFIT), 
Wright-Patterson Air Force Base, OH, 
have shown that a component of aircraft 
de-icing fluids-propylene glycol- 
readily degrades in both high clay and 
sandy soil systems. As the primary 
components of commercial aircraft de- 
icing fluids, both propylene glycol and 
ethylene glycol commonly are detected in 
streams receiving runoff from airports. 
Their degradation creates a high oxygen 
demand capable of disrupting receiving 
streams. Collection and subsequent 
treatment of spent fluids by land applica- 
tion may be considered a remediation 
technique. 

In soil test systems, AFIT researchers 
measured oxygen consumption and 
carbon dioxide production (the process of 

Tech Trends is on the NET! 
!View or download it from CLU-IN at: 

WWW site: http://&-in.com 

fip site: ftp://clu-in.com 

telnet to BBS: telnet://clu-in.epa.gov 

(or 134.67.99.13) 

Tech Trends welcomes readers’ comments and 
comribufons. Address correspondence to: 

Tech Trends, 
8601 Georgia Avenue. Suite 500 
Silver Spring, Maryland 20910 

1---. .I ,, I . _. _ 
respirometry) involved in propylene 
glycol degradation. Respirometry served 
as a sensitive measure of biological 
activity in the laboratory environment, 
and was used to compare the activity of 
experimental controls. Propylene glycol 
concentrations of 3,800- 11,400 mg/kg 
degraded (at 30°C) in 28 days by 2O-28% 
in clay soils, and by 2-6% in sandy soils, 
without the addition of nutrients. De- 
icing agent additives such as the corrosion 
inhibitor tolyltriazole showed little 
degradation. 

f-3 

Contact Capt. Laura Johnson or Lt. 
AnnMarie Halterman-O’Malley (AFIT) at 
937-255-3636 for more information on 
these studies, & Dr. Charles Bieckmann 
(AFIT) at 937-255-3636 (phone) or 
cbleckma@afit.af.mil (e-mail) on other 
site remediation research conducted by 
the AFIT Department of Engineering and 
Environmental Management. 

New Phytoremediation 
Biblliography Wow 
Avaiiable 

The Phyroremediation Bibliography, 
recently developed by the EPA 
Phytoremediation Handbook Team in 
conjunction with the Remediation 
Technology Development Forum’s 
Phytoremediation Action Team, is a 
comprehensive reference list containing 
available abstracts and over 1,100 
citations on phytoremediation or closely 
related subjects. The bibliography will be 
updated quarterly to include additional 
abstracts and references for peer-reviewed 
journal articles, conference presentations 
and posters, book excerpts, and newspa- 
per or magazine articles. Bibliography 
searches may be conducted on-line from 
the RTDF Internet site www.rtdf.org/ 
phytodoc.htm. 
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lhiny thp Environment 
to Clean the Environme 

hising plants to solue our 

environmental problems? 

The concept of pbytoremediation 

is almost too simple. too obuious. 

But an ever-increasingjlood of I 
data from scientific research is 

showing that the tools we need to 

combat cokamination mq abea@ 

exist in the tlety environment 

we are tfying to protect. 

Chad Sumner 

0 
ver me past two years, pnytoremedlatlon 
has received mcreasmg atlentlon in 
Industry pubhcatlons, EPA documents, 
mtematlonal conferences, and mnovartve 
tecnnology oroposals However, the sud- 
den explosion of the field has left many 

questions unanswered. How do phytoremedratron 
technologies work? How do they compare to 
convenrlonai ano other tnnovatlve technologies? 
What are their advantages? Their llmitatlons? 
When should phytoremediation be used? How 
do the various phytoremediation technologies 
differ from each other, and what are the apphca- 
tlons of each? Where has phytoremedtation 
been applied and what were the results? This 
article will summarize what we now know about 
phytoremedtation and outline the questions 
yet unanswered. 

Not as Novel as You May Think 
Plant-based remediation systems can be traced as 
far back as the 17th century in what is now 
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Germany. Here, exrsting wetlands were used from the .!YtVlrOnment by plant UDtakz meCtI3 

to treat muntcioal sewage an0 wastewatei nisms. I?) organic contaminants mav be 
(Cunnlngham et al. 1996). Beginnrng In the degraded bv slant enzvmes: or 13) cantam;- 
1970s. constructed wetlands were used to nants may oe stanilizea as plant oroducts bind 
treat acidic mine arainage. agricultural runoff, with compounas to form relatively immoDlle 
industrial waste, and urban runoff These early and inert complexes. 
wetland systems were predicated on naturallv 
occurring plant populations that demonstrated Phytoextray%qn 
a capactty to treat waste. Very little was This subset of phytaremedi&ian relies on 
understood about the piant physiology and piants’ ability to take up minerals selectively 
processes involved. from soil and water and transport them to their 

Today modern sctentific techniques and a stems and leaves. Plant species have been 
deeper understanding of plant processes are identified that perform the same function with ._ -.. I. 
allowing scientists to develop plants specif- environmental contaminants. This,trait is par- 
really far phytaremediatian. Biochemical as- titularly encouraging far the treatment of 
says and rmmunaassays can iaentify native hea\?, metals. Metals stqred in the shoots and ., ,i., -... 
plant species capable of degrading a partic- leaves can be recovered by harvesting and 
ular contaminant. Sophisticated selective sme!ting the plants. Tine smelted material can 
propagation techniques are used to enhance then be sold as metal are, partially offsetting 
plant traits that contribute to phytoremedia- remediation casts. 
bon (e.g. extensive root structures, rapid Plant species capable of extracting heavy 
growth, and increased enzyme production). metals from soil and watersmay be naturally 
State-of-the-art genetic engineering prac- occurring or genetically engineered. Several 
tices are employed to create plants capa- species, collectively termed “hyperaccumula- 
ble of treating contammants that are toxic tars,” naturally take up and store eievatedlev- 
or unable to be metabolized by natrve species. els of heavy metals.. Unfortunately, these 
Collectively these modern techniques al- species tend to grow slowly and produce rela- 
law scientists to take the place of natural tively little biomass. Thus, even with heavy 
evolution in adapting plants for remedia- metals making up aver 0.1% :of their dry 
lion purposes. weight (EPA, 7997], natural hyperaccumulatars 

The diversity of environmental coytaminants, s “j -_ 1.‘:.. 
each with distinct traits and chemical, 

behaviors, requires an equally diverse suite 
of phytoremediation techn+gies 

,,, ,:, ./_ I . ..a”.. , , .I .I i 
What Is Phytoremediation? may not remove contaminants fast enough to 
Phytoremediation refers to the use of natural- be considered a viable remediation method. Lo<. <. j.. 
ly occurring and genetically engineered piants To speed up metal removal by plants, SCI- 
to clean up or contain environmental contami- entists have now engineered high-biomass 
nants. Plants have evolved complex metabolic species with this ability Richard Meagher. 
systems and a variety of enzymes that allow head of the Genetrcs Department at the 
them to prosper In vrrtually every climate on Umversity of Georgia and chief scientific offi- 
Earth. Phytoremedlation technologies harness cer far PhytoWorks Inc., has engineered 
these natural systems and plant products to patented plant species to treat mercury and 
remove, degrade, or stabilize hazardous com- organo-mercury contamrnation. These species 
pounds. The diversity of environmental conta- now contain modified bacterial genes that 
minants, each with distinct traits’and chemical .” . . . ** “^S_ (‘_ neutralize ionic mercury into its harmless 
behaviors, requires an equally diverse suite of 

^.“I ““‘~~~~~~~~-~~r~~~iia”~p~i;ii~~~~~u.~ ions from 

phytoremediation technologies. Phytoremed- the organic components. Metallic mercury is 
iation technologies fall into three general readily released by the plants as vapor at con- 
groups defined by the ultimate fate of the con- centrations well below environmental stan- 
tamtnant: (1) contaminants may be extracted dards. Meagher “expect[s] that modifications 

Of these genes Wlli alS2 CS eirectlve !r yea: 

ing ieas. caamlum. mc~e:. ant CoDDiz TlfSe 

metals, wmcn a3 no: baaonze. cou!c 2~ 
recavereo an0 reuse0 tnrougn smelting CT :;r: 
oiant materia: 

Phytodegtadation 
Plants can nreak aown hazardous arganlc ccn- 
tammants Into srmpie.’ inert Q-products leg 
water and carbon dtaxiaei. Nutrients reoulrec 
by plants are often bound up in complex mote- 
cuies. Plants must first “digest” these larger 
complexes to obtarn the nutrients they need. 
Plants produce uniaue comoinations of en- 
zymes that break down complex organic male- 
cules into a form that IS useful to the piant 
These enzymes also can degrade organic con- 
taminants Each enzyme works on specific 
classes of compounds. 

The key to phytadegradation is identlfytng 
which piant spectes produce which enzymes. 
Laura Carreira. first principal scientist for 
PhytoWorks has developed a series of propri- 
etary immunoassays that can trace plant 
enzymes found in the soil back to the plant 
species that produced them. Individual plants 
within these species producing large quanti- 
ties of the enzyme can then be propagated 
selectively to create “super-degraders.” Cur- 
rently this technology can identify species to 
treat 64% of the volatile organic compounds 
(VOCs) and 30% of the semi-volatile organic 
compounds (SVOCsl occurring at Superfund 
sites. Carreira expects that a new assay she 
is developing will allow treatment of 90% of 
the SVOCs. 

,/--? 

Phytostabilization 
If a contaminant cannot be extracted or 
degraded by plants, the final phytoremediation 
approach is containment or stabilization. 
Certain plant species, such as poplars and wil- 
jaws, have an excepttonally high water 
demand, pumping up to 350 gal. (1.325 I) of 
water per day (Edward Gatiiff as referenced by 
Matso, 1995). A stand of these trees can sta- 
bilize soluble or light nonaqueous phase liquid 
cantammants by creating a cone of depression 
in the groundwater below the stand. Alter- 
nately, some plant products stabilize cantami- 
nants by binding with them to form immobile 
and men complexes (EPA, 1997). Theoretically, 
these complexes will remain inert in the soil 
around the plant. ,T”t 

While stabilization and containment pre- 
vent contaminant migration, they are not 
permanent solutions. In both cases, the conta- 
minant remains in the ground. If the pumping 
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trees are removec, CC ii soi! condltlons 
cnange and tne Inefl comolexes oreak oown. 

‘the contammant mav become moolie c: 
revert to Its toxic form. Despite these araw 
backs, phytostabilizatlon can oe beneficiai ii 
used with other methods. Sowing these 
plants immediately after confaminatlon has 
been identified will limit contaminant mlgra- 

i :!on until a more comprehensive remedration 
Sian is implemented. 

Phytoremediation Strengths 
In an industry where margins are shrinking and 
competition is ever-increasing, the demand for 
innovative technologies that perform better 
and more cost-effectively has never been 
greater. In many cases, ohytoremediatlon firs 

Conditions. Labordtorv stuoles an3 Ditpt helo 

rests suggest tnar phvtoremeoiarion can effec- 
nvelv treat born concentraIeo and dilute0 con- 
tammatron and can oe effective witnln a snor: 
time penoc At a US Armv munitions SI!E, 
Carreira identified aquatic plant soecles tc 
treat a pond contaminate0 with trinltrotoluene 
ITNT). Initial concentratrons of TNT, In excess 
of 600 mg/l, were reduced to nondetect leveis 
wlthin 10 days (Best, et al, 1997). 

More frequently, phyttoremediation is seen 
as a way to rreat low levels of contamtnatlon 
spread over larger areas. Even with the exren- 
sive planting tnat would be required over a 
larger area, total up-front costs are low. 
Grganic contammants are still destroyed in- 
situ. Hea\rt, metals are concentrated into plant 

Table 1: Operational Costs for Conventional 
Remediation Technologies 

I 1 
Technology 
Soil Vapor 

cost 
$16 - 540 per ton of soil 

1 

Extraction 

Incineration 

Excavation & 

$200 - $1,000 per ton of soil 
$270 - S460 per ton of soil 

I Disposal 

Solidification & $50 - $100 per ton of soil 
Stabilization 

Carbon Adsorption 

UV Oxidation 

Precipitation 

$1 - $7 per 1,000 gal. of water 
$1 - $10 per 1,000 gal. of water 
$0.30 - $0.70 per 1,000 gal. of water 

(heavy metals) 1 + $300 per ton for , 

the bill. 

i 

Cost-EIye&e. Conservative estimates put 
the cost of phytoremedratlon at one-third to 
one-tenth the cost of conventional remediation 
methods (see Table 1). Up-front capital costs 
are mmlmal because there is no new equip- 
ment to be purchased and installed: the plants 
are the macnmes. lmplementatron of phytore- 
mediation is very cnexpensrve. as It draws on 
techniques developed through centurtes of 
agro-economic development. Operating costs 
are significantly reduced by plants’ unique 
ability to harness the sun’s--free energy and 
their need for little or no maintenance. 
Conventlanai methods also require significant 
power input and costly equipment that must 
be inspected and maintamed regularly. 
Applicable to a Wide Range of Site 

leaves and stems This plant material repre- 
sents as ltttle as 5% of the onginal mass of 
contammated soil (EPA, 1997). Concentrating 
the metals In plants makes smelting and 
recovery an economically viable option 
because the amount of material that must be 
treated IS reduced srgnificantly. 

Federal and state regulators are consider- 
ing alternative endpoint solutions that only 
require a site to be “clean enough” for its 
intended use. Thus, bloavailabiiity emerges as 
an important measure of how clean a site is, 
and can determine this outcome. If a contami- 
nant is not available to plants, the most vora- 
cious predators of subsurface compounds, it is 
unlikely to be available to any biological entlty. 
In other words, any contammants that remain 
in the soil after phytoremediation are effec- 
tively bemgn. 
Public Support, The foremost concern for 
communities near contaminated sites is that 
their health and environment be protected. 
Commumties want a nondestructive, aesthet- 
ically pleasing solution with little negative 
impact on the surroundmg area. Phytoremedi- 
ation addresses all of these concerns by 
using plants indigenous to their environment. 
In addillon, phyroremediation dovetails well 
with current worldwide trends toward “green” 
technologies. Using the environment to clean 
the environment IS a very palatable concept for 
a concerned public. 

Permanent Solution. Phytoextractton and Useful with Other Technologies, Phyto- 
phytodegradation destroy organic contami- remediation can be used simultaneously with 
nants and recover heavy metals. Most con- other remediatlon methods to accelerate 
ventional treatments merely transport the cleanup times and reduce costs (see Table 21. 
contaminant from one site to another. Further- Sites can either be “retrofil2ed” with phytore- 
more, conventional methods often fall short of mediation if efforts are ongoing, or it can be 
complete removal as contaminants are trap- included in original site action plans. Phyto- 
ped in so11 mtcropores. These micropores rep- remediation also may be used as a polishing 
resent up to 70% of the soil volume, and may step in “treatment trains” (processes that 
retain large quantities of contamination. sequentially utilize a number of treatment 
Plants, however, can penetrate the mlcropores technologies to clean a site). for example. soi1 

to acmeve comoiete cieanuo ~Eowarc I;;aril& 
as reierencea in Ma:sc 1995; 
Regularory Approval. IP 1;s Marc- !% 

reoor, “Recem Deve:onmen:s it* I- 5;; 
TreatmeF of Metal Ccxaminared So:, EFG 
iislea ohvloremediatxn as one of four orom6 
ing Innovative tecnnorogles. saving, “Pnvtc- 
remeolarlon, wner iu,~v oevelooed coulc 
result In significant cos; savings an3 in tne 
restoration of numerous sires by a relative& 
non-invasive, solar-driven. In situ metnod ” 
EPA also IS supponmg oevelopment and test- 
ing of innovative tecnnologies through sucn 
initiatives as the Superiund lnnovatwe Treat- 
ment Evaluation program These examples are 
indicative of a reguiatorv environment that, in 
recent years, has become more accepting of 
innovative technologies, lnciuding phytore- 
mediation. In fact, bv 1993 “innovative” tech- 
noiogies were being used on Superfund sites 
more frequently than conventional methods 
(EPA, 1993). 
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Table 2. Comparison of Costs 

Method Cost/kg Total Cost 

Pump and Treat Only ~10.000 $20 million 

Phytoremediation with 

Pump and Treat $7.500 $17 miilion 

i Phytoremediation Only $750 $7 million 

inet of contractor orrect fees ano me cost of 
wetlands construction). As a wetlanos-onlv 
solution (comoletelv eliminating tne oumo an3 
treat], savtngs would exceed 513 mriuon Ail-in 
cost for the removal oi a kilogram ci contami- 
nant WOUIG be as rnoicated In Table 2. 
Erosion Control. In aadition to treating tne 
contammatton, phvtoremediatron orevems 
surface erosion ana suosuriacc mrgratron 0’ 
the contamrnant plume. Plants have long been 
recognized as essentral In preventing sol; ero- 
slon D: #no and surface water runoff 
Ironicailv, ore cf the first steps In ccnventtonai 
remedlarron IS tne removal of all oiant lrfe from 
tne site The resuit IS uninhibrtea surface erc- 
ston and associate0 contamrnant distribution 
Thousands of Treatment Points. The major 
factor trmitlng tne effectiveness of ccnventron- 
al methods IS tne slow rate at whicn contami- 
nants move tnrough the soil to an extracticn 
well 3: :r eatment point Extractron ana qec- 
non svstems generallv use fewer than 10 
treatment ooints oer site: as a result. contam- 
:nants mav rravei manv meters oefore tnev are 
:reatea Pnvtoremediarlon IS far more efircren: 
%ecause em olant acts as a treatment svs- 
teT chvtoremediatlcn mav emDlav 21: tc 

iO.000 treatment pomts per acre (Scat: 
CunnIngham as referencea In Matso, ‘995) 
Tnus. the clstance a contammant must trave: 
is recucea tram tens of meters to mere cen- 
tlmeters. With phytoremediatian. even rela- 
trvelv immobile contaminants can be treated 
Applications in Risk Management. 
Pnvtoremeaiatlon has many advantages i0: 
rusk management. As an In-srtu tecnnolagv. 
snytoremealatlon reauce.s the enwonmental 
exposure to contaminants assoclateo with 
excavatron and ex-situ treatments As a per- 
manent solution, phytoremediatron elrmrnates 
an environmental risk rathe than transterrq 
I! from one sate to another. Treatments reourr- 
ing the landfilling of contaminants are tempa- 
ran/ solutrons and may pose latent risks if the 
landfill is compromrsed. 

One particularly interesttng applrcarron of 
phytoremearatton technology is the proactive use 

of olants at hfgh-ria rndustrtar sites or treatment 
faciiities. Bv maintaining select plant soectes in 
areas tinat ootentiallv could be contamrnateo. a 
powerful remeaiation tool wlil/ alreaav be in 
olace snould an accidental release occur. 

limitations of 
Phytoremediation 
While pnvtoremaaia:!o- nas a numoe- c: ILT- 
.ratronc toaa; I.. ,5ea:crers a:2 worKin; :r 
exteno ana exoano tne iange at conamons :r 
wnicl- olani-oases svstems can ooerate. 
Phytoremediation Is Relatively Untested. 
Prellminan oencn-SCaie ana pilot tests sug- 
gest tnat pn;rtaremeaiat~on wiil be appiicabie 
to a wlae range C; envlranmental brobiems. 
but the numoer oi iuii-scale environmental 

apoiicatlons are irmrtec. However, with the 
wealth of pnytaremeaiat~on tecnnologies tnat 
are being develooeo and the interest they 
nave generate0 among consuitants. contrac- 
tors, and regulators. comorenenslve data on 

Figure 1. 
Soil Horizons with Root Concentrations 

Iii Rich in humus 



to $50 million by 2000 and to $200 million by 200.5. tly uam I. wass 

. 

T 
he first published estimates of the size of the mar- $100 million to $200 million by 2005 (see Table). 
ket for phytoremediation in the US and its potential Among those investigating or currently commemiahzmg 
for growth were presented in June 1997 at Inter- phytoremediation are several consultin~engin~ firms, 
national Business Communication’s (IBC) Second about a dozen chemical and oil companies researching 

Annual international Phytoremed- 
iation Conference as part ‘of a Estimated US Markets for Phytoremediation 
market and technology work- 
shop specifically commissioned 
by IBC for this conference held in 
Seattle, WA. 

1997 to 2005 ($US Millions) - 

Current estimates place the 
US market for phytoremediation 
at between $3 million and $7 
million, of which $2 million to 
$3 million is attributed to re- 
moval of organic contaminants 
from groundwater and $1 mii- 

MIcroDIal Bloremedlation (for COfITPariSOn) 

Total US Phy-toremediation Market 

I 
200 to 250 1 300 to 500 

3to7 1 4 to 50 

lion to $2 million pertain to the removal of heavy met- the technology for their own sites, and eight small US 
als from soils. Although groundwater phytoremediation, firms and four European companies developing phytore- 
which is conducted mostiy using deep-rooted trees to mediation methods as their sole or primary remediation 
remove large volumes of water from aquifers, is today the technology. In addition, numerous university, govem- 
largest and best-established segment of the market, esti- ment, and other nonprofit laboratories are conducting 
mated markets for metal and radionuclide cleanup are phytoremediation research, as are several key US govem- 
capable of more dramatic growth because of the larger ment agencies. RM 
revenue that can be expected per site on such projects. 
The overall US phytoremediation market might well David I. Glass, Ph.D. is principal of D. Glass Associates 
grow from $24 million to $50 million by 2000 and from Inc. in Needham, J&A. 

with extremely high contamtnant concentra- 
tions may be excavated and then treated ex- 
srtu. Phytoremedration can then be employed to 
treat the surrounding soils that have lower-level 
contaminatron. Such treatment trains have 
been advocated bv EPA as a means to benefit 
from a series of technologies and to compen- 
sate for therr respective limitations {EPA. 1993). 

Hypothetical Case Styfty: 
Superfund Site 
Ptubiem. The site of a former illegal landfill 
contained over 2,500 drums of chlorinated sol- 
vents, BTEX, and a variev of SVOCs accumu- 
lated over several decades. The drums were 
excavated and removed bv a remedration com- 

pany. Groundwater contamination had result- 
ed from years of drum leakage; approxi- 
mately 4,400 lb. 12,000 kg) of solvent had 
been drspersed within 2 million gal. (7,570 
rnst of groundwater. 
Tiadirional Technology User/. Environment - 
al contractors designed a pump-and-treat solu- 
tion It was expected that this pump and treat 
would be constructed and installed over five 
years, and run continuously for 15 to 20 years. 
Costs. Capital costs, including system instal- 
lation and engineering, were $5 million. 
Operating costs for the 15-year period, includ- 
rng water quality sampling and analysis, 
water-level monitortng, equipment mainte- 
nance, engineering services, and carbon 

regeneration, were $15 million, resultmg in a 
total project cost of $20 million. 
Phporamediation Solution and Savings. 
One solutton is to construct al wetlands popu- 
lated wrth specrally selected plants that 
degrade the contamrnants. This solution could 
be implemented as a stand-alone system or in 
conjunction with the traditional pump and 
treat. As a complement to the pump and treat, 
the wetlands could be installed in just a few 
months. PhytoWorks estimates that a fully 
planted 4.3 ac. (1.7 ha) can remediate approx- 
imately 110 to 220 lb. (50 to 100 kg) of conta- 
minant per year, thus reducing the time 
necessary for pump and treat by six years. 
Savings would be approximately $3 million 
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Figure 2. Cost Savings Using Phytoremediation 

1 2 3 4 5 6 7 8 9 10 11 12 13 

Year 

the effectiveness of phytoremedratron are not 
far of! 
Root-Depth Limirafions. Plant roots are con- 
centrated in the upper soil horizons where 
essential resources exist. Because of the abil- 
ity of roots to oegraoe or extract contaminants 
selectivelv. uwToremediatlon IS most effective 
rn the uop~r solI layers Scientrsts suggest that 

sive root systems (see Figure 1). 
Time Factor: Under Ideal conditrons whereby 
contaminants are,, @solved In, surface water, 
phytoremediation has been compietefy effective 
in just days. Contamrnated groundwater and 
soils may take stgnifrcantlv longer to treat wrth 
phytoremedration (excavatron of soil followed by 
drsposal or ex-srtu treatment can be completed 

Phytoremediation provides an in-situ and much 

more cost-effective alternative ij groundwater 

is within the reach of plant roots, but it may 

not significantly reduce treatment time 

phvtoremediation can be effective for mobile 
contaminants to depths of 33 ft. 110 ml. Given 
phytoremediation’s current capabilities, treat- 
ing Immobile contaminants is limrted to the 
first meter of soil (Cunningham, et al, 1996). To 
extend the effective depth of phytoremedia- 
non. screntrsts are selectively breeding and 
engtneerrng spectes with deeper, more exten- 

32 n REMEDIATI~NMANAGEMENT 

in days or weeks). Phytoremediation-though 
more thorough, less Intrusive, and far less 
expenswe-may take several years. 

The treatment of groundwater presents a 
very different challenge. and no effective in- 
situ solutions have been developed. Ex-situ 
treatments rely on pump-and-treat systems to 
draw contamrnants rnto treatment systems. 

14 15 16 17 18 19 20 

Pump-and-treat systems are sufficiently 
effective in treating mobile contaminants, but 
may take decades to treat relatively immobile 
compounds. Phytoremediation provides an in- 
situ and much more cost-effective alternative 
if groundwater is within the reach of plant 
roots, but It may not significantly reduce treat- 
ment time (see Figure 2). 

The time requirement for phytoremediatron 
can be offset partially bv immediate imple- 
mentation. After the contaminant is identified, 
the appropriate plants can be sown to begin 
and accelerate the cleanup process while fur- 
ther sate characterization is conducted. Site 
characterization, preliminary testing, and site 
actron plan approval may take as long as three 
years to complete. During this time, phytore- 
mediation can make significant progress in 
contarning and cleanrng up the contaminants 
and may even obviate the need for additional, 
more costly remedies. 
Contaminants May Be Phytotoxic. Certain 
contaminant concentrations may be toxic to 
the plants used for phytoremediation. In these 

,/-% 
.& 

cases, phytoremediation clearly is not the first 
option. However, phytoremediation may still 
be a great asset to such sites in a treatment 
train. If a conventional method is used to 

Tmc)uun~~ 1997 



reduce0 contamlnatlon to leVe!S that are no: 
toxic to plants, pnvtoremearatron mav then be 
used to complete tne job 
Requires Open Area. For phytoremedration 
to be considered, the contaminated area must 
be amenable to agriculture (i.e. adequate open 
space and fertile conditions). The surface area 
allocated for in-situ phytoremediation of soil 
and groundwater should cover an area larger 
man the size of the contaminant plume to 
achreve containment and complete cleanup. In 
comparison, area requirements for conven- 
tional pump-and-treat methods are no more 
than the diameter of an extraction well and 
the size of a treatment unit. 

With sound scientific research, collabora- 
tion among Interested parties. and realistic 
expectations, phvtoremediation will become a 
wrdeiv used, cost-effecttve method to degrade 
organic compounds and remove heavy metals 
from contamrnated soils and groundwater. 
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simultaneous 

ease of use 
l Low cost 

will assist in 
remediation 

*Patent pending design. 
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Matso. K.. “Mother Nature s Pump and 
Treat,” Civil Engineermg. pp. 46-49. October 
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Richard Sumner IS the marketing coordina- 
tor for Ph yto Works Inc., a p/ant biotechnology 
company located in Eiadwyne: PA. . 

Phytoremediation is a promising new remediation 
alternative. But for one firm. it’s hardly new. ANS 
has been implementing phytoremediation since 1988. 
With twenty five sites in thirteen states. ANS has 

experience than any other firm. And through 
TreeMediation@ Program. ANS is the only firm to 

successfully remediate TCE. 

,irr *- Applied Natural Sciences, Inc. 

& The TreeMediation@ Company 

7225 Dixie Hwy. Fairfield OH 450 14 - 5 13-942-606 1 - email: ms@cinti.mt 
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d( 
&n~ciiation Tcch3uluges 

Mr. Mike Renga 
ABB Environmental Sshrices, Inc. 
Anington, VA 

l?8: Preliminary Scope of Work and &d8FOf-bkghJd8 Cost Estimare for 
Remediation of 72,300 tons of PAH and Lead Comaminated Soi!. 

Dear Mr. Renga: 

Brie8 Environmental Services Corporation (88scorp) has developed a 
preliminary cost estimate for soil washing activities at Site 15, Naval Air Station. 
c8Cii Field. The treatment costs consider the site of the site. gradation 
analyses of sit8 soils, and contaminant types and i8veis. 

The data provided indicate a water-based density treatment process may b8 
sufficient for removing lead to concentrations below 500 milligrams per kilogram 
(mg/kg). The estimated cost for a soil washing process on a project of this 
scope is approximately $60 to $90 per ton. The price may vary by $30 per ton 
depending on site conditions, contaminant distribution, and the level of 
logistical difficulty at the site. 

Treatability studies are paramaunt for delineating process r8quirement.S and 
costs. If density treatment alone proves sufficient, given the nature of the lead 
contamlnan: and soil gradation, a process rate of 50 tons-per-hour is feasible. 
We feel strongly that treatability studies should be performed on material from 
areas contatning PAH contamination for their amenability to soil-washing. 
While a bioremediation approach is proposed with this lelter, space limitations 
and time constraints may warrant tne feasibility of evaluating soil-washing all 
soils. 

In lieu of adequate Information regarding the feasibility of soil-washing PAH 
contaminated soils, we provide costs for biOr8mediatiOn of the 25,200 ton area 
containing PAH’s and lead, tollowed .by density treatment for lead. Regarding 
the 22,000 ton area containing PAH conrammation only, at this time we propose 
biorenediation. We estimate bioremediation costs to be approximately $50 - 
S70Iton depending on material costs and monitoring time requirements. This 
estimate is for design, materials, management, and maintenance and is 
exclusive of soil excavation and soil toading. 

AB8 Preliminary Es:. ; 



Scope of Work: 

The attached guiding assumptions were assigned to the tollowing tasks to 
develop the esvmated treatment costs: 

l Treatability Stm / Plant Design / Reporting/Permitting and Fees 

l Pad Design and Construction 

0 Mobilization/Plant Erection/Demobilization 

0 Soil Processing / Particulate Metal and Metal Concentrate Recycling 

l Bioceli DesignlConstnrctioE 

Thank you for the opportunity tc submit this preliminary treatment cost estimate. 
These cosl figures are based on limited site information and should be 

regarded as an order-of-magnitude estimate for a project of this scope. 

Performance of a bench-scale treatability study will further define treatment 
approach and associated costs. Please call if you have any questrons. We look 

forward to working with you in the futufe. 

Sincere , 

J-G / 

Craig Jones 
Project Manager 

ABB Pra.i?nmary Est. 
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SKE 15 REMEOIA~ ;C;ENERAL ASSUMPTIONS 

LEAPONLY AREA 

i .) 

2.) 

3.) 

4.1 

5.; 

6.) 

7.) 

6.) 

Fk! 

10.) 

1:.: 

For the bad-on\y area (25,OOC eons), we assume pa~:c;~~~te contam:natior. Oily A water-based 
densny removal prooess will bs sti!iofenl for :reaung the soils to the cioarw level ?Or Bad. 

Traas and be&, along with the layer 01 delri:Js wi’l: be renOVed Via some physical ma8?S. 

The contractor will const:uct a 150’ x 150’ treatmen! pa9 with aoi! contatnmem b:nS 
perlmsrer berms and a ral!water collectton pond. 

500 q/Kg lead!5 ppm TCL? w!l be the tcrrge! soil C’eenUp szanbard. 

Soils will be placed back on site !oilowing trsstme?it. Excavation and backfilling will be 

pmvioed by athen. 

A continrnus prOCeSSlng rate of 50 tons-oer-hour over P lo-hOur oay/6 oays-per-week Is arzf@tab& 
WtTh Sit8 SolIS. 

Approximately 100 days rear;irea for ?!obil:za!ion ere;ti3n, processing, anti demob!laadon. 

Sontractor wt:l arrange p:ojec; WCC oversigt? samplmg atc analysis. and project wealth 
ana safety. 

Local power ana water utllltks will 08 auai!able 1or p;a~t use. Used prccosa water WI be 
dlscnarged to the bcal wasfmater treatmecl ptant loltow~ng treetment to a lead concentration 
of 5 mg&. 

Resiouai PAH’s will not confound the me!als removal O~QCBSL. Treatnrem ot resiaua! organic 
conramlnants Wch as PAWS in tne pncess water nas not men considered. 

ND hazaroous residuals will be proouced. RscoMred lead will be recycled ano all soi\ will be acceotabte toV 
replacement back on-sire. 

LEAD AUD PAH AREA 

1 : Treatment of this mararia: 125,20: :OW\ will const :! of biorersledlatiop fcYowed oy solI-wasf+nG 10’ 
wno?at cl panicuibtb lead unoer the giridmg assunplions Itsted above. 

2.) Sle-cei’ const~xtlon consi9ts 01 su3 devctoopmnt. line* pldng and sump inaa41tvon. +-4utr:enl oeiwev 
and air orculatbn syste.ms w;‘l be engtnoe%J into lhe celi des,gn. 

PAti AREA 

1.: Treatmenr of this material (22.003 tons) wrll consist 01 bioremejlat’on only. 



1 t&09- i 998 3 : E&PI? FR9.1 ARCAD IS GERAGfM ILLEE 8 13 962 &3G7 7. 

ARCADE GERAGHTY& MILLER /1 

. . ,- - -. 

TELEFAX 

ARCAblS Geraghty 8 Miller: hi. 
la497 Nom-l Dale Mobry nwj. 

Suite 249 

TGl%Di, 

Florida 33618 

Ye181326d3506 

kichat9 Cusick 
CCGFS Fax81396200967 

ART 

i.rX: OilW 

703 769-8 182 9 October 199% 

SVbJMI 

Surface Soil Remcdiation .-i 

Please see attached. 

THIS MESSACiE IS INTENDED ONLY FOR THE USE OF THE INDIVIDUAL OR ENTmY TO WHICH K IS ADDRCSSEO AND MAY CONTAIN 
INFORMATION THAT !S PRIVILEGED. CONFIDENTIAL AND EXEMPT FROM DISCLOSURE UNDER APPLICABLE LAW 
If the reader cf this message snot thy intended recipient, o: ttw employee or agent responsible fat deiivtring the mesa* to tht 
Intended recipient. you WC? heraoy notMd that any dirsemindtion, dtstribution, or cap2,11?g Of This cammunicotion is stc~ctly 
prohibltea. If you have recurved thrs communication in error. pltew nu% us immrdlately by telephone ,nd return the w’ginaf 
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Michael Cusick 
Harding Lawsou Associates 

I 2120 Wdington Blvd, Suite 3~10 
/ Arlington, VA 22204 

Subiect. 

Surface Soil Remediation 

Dear Mike: 

Thank you for tlta opportunity to respond to your requ irement for surface soil 
remediation support in Orlando. 

We are proposing to use soil washing for the removal of arsenic as the printa~ 
ccntaminans, but also including other PAHs, p&c&s, and herbicides. We 
understand the voiume to be approximately 3,000 tons in tw work areas at the project 
site. The proposed process will include prc 73creahg axi wet scremiug to remove 
oversize material, separation of the soil matrix; using hydrocyciones, trearment of the 

! sand G-action wirh chemical atuiiloning and flotation, with consolidation and disposal 
of the fines conccntratc. The plant is a mobile, modular unit that can be &y 
mobilized to the site and removed upon tbc completion of the work. The proposed 
plant has a throughput capacity of 15 tons per hour. Based upon a 10 hour work day, 
with S Do/c, plant a\,ailability, tbe unit cztn treat 120 tons per day. The plant will be 
maintained by us during the project and we will supply all chemicals and 
consumables requited for the project. 

WC have assumed that ARCAJXS will move the plant to the site, prcparc the sxfe, 
erect the plant, perform excavation and staging activities, apexat.& the plant to product 
the required products, provide ati support resources, provide the process anal~ytical 
controls, and rhen restore the site and demobilize the plant. We have assumed that the 
residual disposal (wsumcd to he approximately 5% of the f&d FUSS) will be provided 
by others. The costs for the noms you request are shown on thz atuched table. 

Please fee free tc call with questions or comments 

Sincerciy. a 

ARCADIS Gcraghty B Miller, Inc. 

Michael J. Mann, P.E. 
Vice President 

! 

ARCADIS Geragtrty & Miher tnc 

Id497 NorthDale Mabty c(* 

Suite 240 

sampi 

Fiorida 33618 

Tel 813 264 3% 

Fax 813 962 08667 

ART 

TIWtpo, 

9 Octobct 199s 

Our rd.: 
o.sacfhla.dot 



Cost Estimate 
Surface SOil F&mediation 
Hardding Lawson, Oriando Site 

Destdtim &&@ 
Treatability StudieS 5,865 
Design 11731 
MobilizationBite PreparationIDsmob 56,308 
Excavation 30.031 
Electric. water, power 0 
Prowss Equlpmect 228,752 
Miscellaneaus Equipment 36,366 
Tfearnerrl Piuce~ and Operation 148,513 
EackfiH 11,731 
O&N, (Maintenance) 7,039 
Site Restoration 5,865 

TOTAL 542.200 



PROJECT 

FORM 00.01 REV. dE.1 ABB Environmental Sentices, Inc. 



6s Waste Management, inc. 
w 

1765 The Exchange 
Suite 500 
Atlanta. GA 36339 

May 22, 1997 

Mr. Mark Woodruff 
ABB Environmental Services, inc. 
2120 Washington Boulevard 
Suite 300 
Arlington, VA 22204 

RE: Transportation/Disposal Pricing 
Pesticide Contaminated Soil 
Located in Orlando, FL 

Dear Mr. Woodruff: 

Waste Management Industrial Sales Division is pleased to provide the following quote for the 
above referenced job. All waste must pass the paint filter test upon receipt at the landfill(s). 

Option 1: 

Disposal 

via incineration at Port Arthur, TX $ 0.30/pound (includes taxes) 

Transportation 

via roll-off box* ’ 
demurrage (after 2.0 hours free) 

Option 2: 

$3SO/loaded one-way mile 
$77.00/hour 

Disposal 

via thermal desorption via Emelle, AL 

Transportation 

$625.00 (includes taxes) 

via roll-off box* 
via end dumps (22 ton maximum) 
demurrage (after 2.0 hours free) 

$3SO/loaded one-way mile 
$3.50/leaded one-way mile 
$77.00/hour 



ABB Environmental SeIViCeS, Inc. 
May 22, 1997 
Page: 2 

Option 3: 

Disposal 

via direct landfill at Emelle, AL $1 OO.OOAon (includes taxes)* 

*Bulk solid pricing is based upon a minimum, density of 2,000 pounds per cubic yard. 
Measurement of waste material (including densities for the purpose of computing fees) 
shall be determined by Waste Management upon delivery to the disposal facility. 

Disposal Taxes 

PCB & RCRA Codes (D,F,K Codes) 
RCRA Code (U Codes) 
RCRA Code (P Codes) 

.’ ,_ $ kl .OO/ton 
$76.00/tori ,/- 
$112.00Iton 

Transportation 

via roil-off box* 
via end dumps (22 ton. maxmium) 
demurrage (after 2.0 hours free) 

$3SO/loaded one-way mile 
$3SO/loaded one-way mile 
$77.00/hour 

*All pricing for roll-off transportation is based on load and go. 

If you have any questions, please feel free to call me at 9041934-4798. Thank you for the 
opportunity to be of service to ABB Environmental Services, Inc. 

Srncereiy, 

-gK&fLh&\& 
Mark Rittiner 
Program Manager 

MRldlr 



Chemical 
Behavior 
and 
Treatment 
David B. Vance 
KTR Environmental Services, Inc. 
New York, NY 

Arsenic is nor an abundant ele- 
ment in the earth’s crusf, with the 
average crustal concentration of 7.8 
mg/kg ranking it 52nd, between tin 
and molybdenum (Demayo, 1985). 

However, through geogenic pro- 
cessing of crustal materials, arsenic 
can be concentrated in soils to a typ- 

ical range of 2 to 20 mglkg, and con- 
centrations as high as 70 mq/kg are 
considered unremarkable (Yan-Chu. 
1994). In addition, .human activity 
generates anthropagenic arsenic, 
making it the third most common 
regulated inorganic contaminant 
found at Superfund sites. Its uses 
include pesticide and herbicide for- ’ 
mulation, decolorii:ation of glass, 
treatment/preservation of wood, paint 
manufacturing, and the production of 
semiconductors. In addition to its 
well-documented risks to human 
health, arsenic is troublesome in 
terms of mobility and treatment. 

Chemical Character 
Arsenic may occur as a semimetallic 

element (As’), arsenate (As”), arsenite 
(As”), or arsine (AC?). The chemical 
character of arsenic is dominated by the 
fact that it is labile. readily changing oxi- 
dation state or chemicat form through 



1 Figure 1. Molecular Configuration Of 1 
; Arsenate and Arsenate. 

chemical or biological reactions that are 
common in the environment. Therefore, 
rather than sofubility equilibria controlling 
the mobility of arsenic, it iS USUafly Con- 
trolled by redox conditions, pH, biological 
activity, and adsorptionldesorption reac- 
tions. Arsenic in groundwater most often 
occurs from geogenic sources, although 
anthropogenic arsenic pollution does 
occur. Geogenic arsenic is almost exclu- 
sively found as arsenite or arsenate, 
while anthropogenic arsenic may have 
any form including organic arsine 
species. Groundwater in acidic to inter- 
mediate volcanic rocks, or in sediments 
derived from those rocks, often has 
arsenic concentrations exceeding 50 @l 
(the current drinking water standard). 

Figure 1 illustrates the difference in 
molecular structure between arsenate 
and arsenite. The double bond oxygen 
rn the arsenate molecule influences its 
ability to become ionized through the 
loss of hydrogen ions, in a process 
termed “dissociation.” A negative charge 
develops on the molecule when dissoci- 
atron occurs. The double bond oxygen 
increases the capacity to delocalize that 
charge, easing the loss of hydrogen 
ions. The propensity for ionization is 
expressed by pK, the constant of disso- 
ciation (which is a negative log; a 

-_ smaller number shows a greater degree 
of dissociation). For arsenate and 
arsenite pK, values are as follows: 

Arsenate - H,AsO, pK, = 2.19 
pK, = 6.94 pK, = 11.5 

Arsenite - H,AsO, pK, = 9.20 
pK, = 14.22’ PK, = 19.22’ 
‘These pK, values are extrapolated from the 
strength of oxygen acid rules (Paullng. 1970). 

The pH at which these ionization steps 
occur is significantly different between 
arsenate and arsenite, as illustrated in 
Figure 2 (after Robins, 1985 and Welch, 
1988). Figure 2 also shows the control of 
redox potential (Eh) on the arsenatelarsen- 
rte transition. This ENpH relationship is key 
to understanding arsenic mobility in 

groundwater and ] the effectiveness of ~ ),., 
arsenic water treatment systems. 

Arsenic lmmob@kion 
The most commonly recognized 

adsorption reactions are based on ion 
exchange between charged adsorption 
sites and charged soluble ions. However, 
another mechanism is also responsible 
for adsorption, London Van der WaalS 
bonding, the result of complex interactions 
between the electron ctouds of molecules. 
molecular polarity, and attractive forces of 
an atomic nucleus for electrons beyond its 
own electron cloud: Consequently, some 
degree of immobilization can occur with 
soluble species that are not ionized. 
Arsenic immobilization through ionic 
adsorption can be controlted within nor- 
mal oxidizing ENpH conditions, 

_-_ 
i El$pH Conditions. 

Components of soil that participates in 
both types of adsorptive reactions include 
clays, carbonaceous material, and oxides 
of iron, aluminum. and manganese. In the 
upper reaches of the soil column, organ- 
ic fractions typically dominate, while at 
greater depths iron oxyhydroxides play 
the principal adsorptive role. The typical 
iron content of soil ranges from 0.5 per- 
cent to 5 percent. Not only is iron com- 
mon, but as with arsenic, it is also labile 
and readily reflects changes in surround- 
ing EhlpH conditions. This relationship for 
iron is illustrated in Figure 3 (after Hem, 
1961). Ferric hydroxide acts as an 
amphoteric ion exchanger and depending 
on pH conditions, has the capacity for 
cation or anion exchange. Given the aver- 
age iron concentration in soil and soluble :q 



+,entially adsorb 0.5 to 5 pounds of at work in this case: arsenate is reduced to 
arsenic per cubic yard of aquifer matriX. arsenite that will not remain ionrcally bound 
This may act as a significant pOtWitial to the geologic substrate, and ferric Iron is 
reservoir for arsenic release under chang- reduced to ferrous iron. which is soluble 
ing Eh/pH conditions. under normal pH conditions. Outside the 

Akenic in Crounduvater immobilized zone, arsenic mobility is vati- 

Figure 4 superimposes the Et&H rela- 
able. London Van der Waals bonding of 

tionship for the arsenic and iron Systems, 
arsenite is in effect, but not sufficiently to 

illustrating the conditions under which 
ensure complete immobilization. 

I 
arsenic is immobilized in a groundwater Water Treatment Systems 
system and how arsenic adsorbed to fer- Various technologies are in use today 
ric hydroxides in sediment can be released to remove arsenic from drinking water 

Accurately measure, in situ, DISSOLVED OXYGEN, TEMPERATURE, pH, 
SPECIFIC CONDUCTANCE, TURBIDITY, and others - simultaneously- with 
just one multiprobe. Record and/or transmit water quality data from surveys, spot 
checks, unattended monitoring or multisite telemetry. Use these rugged, reliable 
multiprobes in fresh, salt, waste waters, and for in situ or purge sampling of 
ground water. All Hydrolab products carry a P-year warranty. Call today for a 
brochure or assistance with your application! 

HYkXA8CORPORAlfON ‘n 
P.O. 8ox 50116 l Austin, 7X 78763 l USA 

Telephone 800.949-3766or512-2558841 
FAX 512-W-3106 

Helping preserve our world’s water resources 

iFigure 4. Arsenic mobility in groundwater 
]as controlled by the effect of ENpH condi- 
jtrons on the speciation of Arsenic and Iron. 

(Figure 5. EWpH range required for effective 
treatment of soluble Arsenic. -I 
and industrial wastewater; Table 1 sum- 
marizes the effectiveness of each. 

Arsenite oxidation 
As previously described, the ioniza- 

tion chemistry of arsenic in groundwater 
precludes the removal of arsenite by ion 
exchange within normal pH ranges. 
Other technologies, including coprecipi- 
tation, electrodialysis, and reverse 
osmosis, are also affected by arsenite’s 
dissociation profile. One solution to this 
problem is an oxidation step to form 
arsenate. Figure 5 illustrates the Eh/pH 
range required for this process. Oxida- 
tion, particularly of drinking water, may 
be problematic, however, chemical 
residues of the oxidant, byproducts from 
oxidation of other organic or inorganic 
species, reagent costs, and operational 
issues, are all potential disadvantages. 
Oxygen would be ideal, as it is thermo- 
dynamically capable of this oxidizing 
step. However, the kinetics are exceed- 
ingly slow (Clifford et al., 1933). Other 
chemicals can affect arsenite oxidation, 
including free chlorine, hypochlorite, 
ozone. permanganate, and hydrogen 
peroxide with ferrous iron. 

tron Coprecipitation 
Coprecipitation of arsenate with ferric 

iron is recognized as the most effective 
and practical existing method of arsenic 
removal. Ferric iron coprecipttation is par- 
ticularly useful in the mining industry, 
where large amounts of ferric iron and 
arsenic can be byproducts of production 
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or refrnrng. For dnnking water treatment it 
IS usually necessary to add fernc iron 
salts. Figure 4 shows that arsenate iS 

readity removed by Iron coprecipitatlon 
and the EhlpH conditions that mUSt be 
marntarned to effect that removal . Due to 
London Van der Waals bondrng, ferric 
iron coprecipitation of arsenite is also 
moderately effective, with 50 percent 
removal at a pH of 7.0 (Pierce and Moore, 
1982). The use of iron hydroxides for the 
coprecipitation of arsenic in industrial 
wastewater (in which arsenic is in the mg/l 
range) requires iron doses 4 to 8 times 
higher than those of the soluble arsenic. 
a greater Iron dosage yields no further 
benefit (Krause and Ettel, 1985). 

Alum Coprecipitation 
Suspended aluminum salts (alum) can 

remove arsenate vra mechanisms simi- 
lar to those for ferric hydroxides. 
However, it is less effective over a nar- 
rower pH range for arsenate removal and 
IS ineffective at removrng arsentie (Sorg 
and Logsdon. 1978). 

Lime Precipitation 
In testing by Nishimura and Tozawa 

(1985). removal of arsenic with lime pre- 
cipitation was deemed feasible, but not 
necessarily practical. High concentrations 
of arsenrc were removed to 2 and 4 mg/l 
for arsenate and arsenite, respectively. 
Removal to lower levels required a sec- 
ond treatment step In which initial arsenic 
concentrations of 2 mgil were lowered to 
20 ugil for arsenate and 160 ug/l for 
arsenate. However. to achieve these 
removal efflcrencres, a lime dosage of 
between 5 to 15 grams/l was necessary. 

ActivatedAlumina 
Activated alumina can be effective for 

the removal of arsenate under moderate- 
ly acrdrc pH conditions (5.5 to 6.0). H&h 
levels of competing anions, such as sul- 
fate. significantly reduce the effectiveness 
of activated alumina (Frank and Clifford, 
1986). The use of activated alumrna for 
complete arsenite removal is ineffectrve 
due to the nonionic character of arsenite 
in that pH range (see Figure 1). Some ini- 
tial arsenate removal is observed due to 
London Van der Waals bonding, but 
compared with arsenate adsorptron, this 
capacrty IS rapidly exhausted. 

Ion Exchange 
Ion exchange has the potential for sol- 

uble arsenic removal. Anion exchange 
resins are available in two basic forms 
weak-base and strong base. Many weak- 
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base anton exchangers are capable of 
significant adsorption due to London Van 
der Waals bondtng rn addition to ion 
exchange, giving them a higher level of 
adsorptrve capacity for nonionic arSenite. 
The author has evaluated anion 
exchange resins for arsenate removal 
and determined the most effective acti- 
vation to be in the hydroxyl form. Chloride 
and acetate were also tested. Weak-base - . 

resins had hrgher loadrng capacities than 
strong-base (6 percent vs. 4.8 percent). 
but dtd not have adequate removal efft- 
ciencies (75 percent vs. 991 percent for 
the strong-base resin). Anion exchange 
resins are also prone to chromatagraph- 
ing due to the presence of competing 
anions in the treated water. However. ion 
exchange is an area of intense research 
where the aevelopment of anionic chelat- 

- 



the magnitude of this mobility IS difficult to 
predict. Impiications and conclusions of 
this behavior include the following. 
l Arsenic treatment without control of 

technology for arsenic treatment. 

Reverse Osmosis 
Reverse osmosis has been shown to 

have an arsenic removal efficiency 
greater than 97 percent. As a comparison. 
electrodialysis was only 73 percent effec- 
trve. When used to treat 100 percent 
arsenite. however, removal efficiency fell 
to 28 percent (Clifford and Lin, 1991). 

I 
i 

Other TeChf?O/OgieS 
Rosehart’ (‘iB72) evaluated a series 

of removal technologies, including acti- 
/ 

level adequate for use in the treatment 
of drinking water. 

Conclusions 
The behavior of arsenic in groundwa- 

ter and industrial wastewater is dominat- 
ed by redox and pH conditions. Under a 
limited range of specific ENpH conditions, 
there exists the ability to predict total 
immobility of arsenic in groundwater and 
in water treatment systems (see Figures 
4 and 5). Except for those conditions, 
arsenic will be partially mobile, although 

/ 
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Eh/pH is likely to be Ineffective. 
l The injectron of water n a reduced oxida- 

tion state into sediments with adsorbed 
arsenic may cause a dramatic mobiltza- 
tion of arsenic into the groundwater. 

l If ferric iron sludges used for the 
coprecrpitation of arsenic are dis- 
posed under improper Eh/pH condi- 
tions, arsenic will remobilize. 

l In situ remediation via recovery or 
stabilization of arsenic-contaminated 
groundwater should be focused on 
Eh control through chemical or bio- 
logical methods. 
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Treatment Wails--GENERAL 

Abstract 

Treatment walls are barriers placed in the soil across the groundwater flow path of a contaminant plume which 
allow the plume to move passively through while precipitating, sorbing, or degrading the contaminants. The 
walls may contain metal-based catalysts for degrading volatile organics, chelators for immobilizing metals. 
nutrients and oxygen to encourage bioremediation, or other agents. 

A reactive treatment wall containing 220 tons of iron shavings was installed at a former semiconductor 
manufacturing site in Sunnyvale, California, in December 1994. The first commercial application of elemental 
iron using a funnel and gate system for the removal of chlorinated hydrocarbons was installed in February. 
1995. Developers and vendors of treatment walls are the Waterloo Centre for Groundwater Research. 
EnviroMetal Technologies, Inc., Battelle Pacific Northwest Laboratories, GEOCHEM, and Rust Geotech. 
Inc., for example. 

The best site for a treatment wall is one having porous sandy soil, contamination no deeper than about 50 feet 
below ground, and a good flow of groundwater. The successful application of a treatment walls requires a 
careful study of the underground environment and an understanding of the contaminant and groundwater 
flows. 

--P 
. 
, 
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Treatment Walls--GENERAL 

Technology Description 

Introduction, Historv and Current Development , Process Description , Government Involvement . 
Performance , Limitations , Canacitv , Material Handling , Waste Streams , Onerator Reauirements ) Utilities . 
Set-UpRear-Down , Reliabilitv/Maintainabilitv , Public Accentance , Information Sources 

1. Introduction 

Treatment walls are barriers placed in the soil across the groundwater flow path of a contaminant plume which 
allow the plume to move passively through while precipitating, sorbing, or degrading the contaminants. The 
walls may contain metal-based catalysts for degrading volatile organics, chelators for immobilizing metals. 
nutrients and oxygen to encourage bioremediation, or other agents (Dl60671, p. 1). 

2. History and Current Stage of Development 

A reactive treatment wall with 220 tons of iron shavings was installed at a former semiconductor 
manufacturing site in Sunnyvale, California, in December 1994 (D16066H, p. 3). The first commercial. 
application of elemental iron using a funnel and gate system for the removal of chlorinated hydrocarbons was 
installed in February 1995 (Dl6068J). Developers and vendors of treatment walls are the Waterloo Centre for 
Groundwater Research, EnviroMetal Technologies, Inc., Battelle Pacific Northwest Laboratories, GEOCHEM, 
and Rust Geotech, Inc., for example (D160671). 

3. Process Description 

Treatment walls are installed underground by constructing a trench across the flow path of contaminated 
groundwater and filling it with a reactive material selected for its ability to degrade the specific types of 
contaminants. The reactive filling is often mixed with sand or some other porous material to make it less 
dense than the soil around it to encourage the ground water to flow through the wall. At some sites, an 
underground funnel system is added to direct the contaminated groundwater to the wall. Sorption barriers 
include adsorbents such as zeolites and activated carbon. Precipitation barriers contain fillings that react with 
the contaminants to produce a precipitate that is trapped in the barrier. Degradation barriers employ chemical 
or biodegradation approaches (Dl6066H, pp. 1 and 2). 

Site characterization, including an assessment of hydrological, geological. and geochemical and contaminant 
distribution. is the first step in evaluating the use of treatment walls. The size of the plume and the direction of 
the plume movement must be known. The properties of the contaminant, such as solubility and partitioning, 
should be determined (DI 60685). 

To design the treatment wall, the proper reactive media and the required residence time in the reaction zone 
are first determined. Typically, treatability studies using batch reaction tests and laboratory- or field-scale 
column testsare performed. Column tests are conducted by packing a column with reactive medium and 
passing the contaminated groundwater through the column until steady-state performance is observed,, Flow 
velocities are adjusted to simulate groundwater velocity and reactor residence time (Dl6068J). 

Funnel-and-gate systems for in situ treatment of contaminated plumes consist of low hydraulic conductivity 
cutoff walls with gaps that contain in situ reaction zones. Cutoff walls (the funnel) modify flow patterns so 
that groundwater primarily flows through the high conductivity gaps (the gates). Slurry walls, sheet piles, and 
soil admixtures applied by soil mixing or jet grouting may be used as cutoff walls (Dl6068J). 



Monitoring is important for both pilot- and full-scale treatment wall systems and should include the fol]o\vjng 
parameters: 

- contaminant concentration and distribution 
- possible by-products and reaction intermediates 
- groundwater velocity and pressure levels 
- permeability of the reactive barrier 
- groundwater quality parameters such as pH and alkalinity 
- dissolved gas concentrations (D 160685). 

4. Involvement With Government Programs/Regulatory Acceptance 

Some of the Superfund Sites that plan to use treatment walls include the Brown’s Battery Breaking site in 
Pennsylvania, Tonolli Corporation in Pennsylvania, and Somersworth Sanitary Landfill in New Hampshire 
(Dl6066H, p. 4). 

5. Performance 

The Waterloo Centre for Groundwater Research at the University of Waterloo has completed two 
demonstrations of treatment walls. At the Canadian Forces Base Borden, a permeable reaction wall with an 
iron-based catalyst was installed about 16.5 feet downgradient from the source to pilot test the capability of 
the wall to degrade halogenated organic compounds. The maximum trichloroethylene (TCE) concentration 
was about 250,000 micrograms per liter, and the maximum tetrachloroethene (PCE) concentration was about 
43,000 micrograms per liter. Most of the contaminant mass removal occurred within the first 50 centimeters of 
the wall. The TCE concentration was reduced by 95% and the PCE by 91%. Further work at this site has 
included field testing of an in situ permeable wall for introducing nutrient solutions to enhance biodegradation 
of carbon tetrachloride and TCE. If---x 

At the Borden Aquifer, the Waterloo Centre tested a proprietary solid peroxide formulation (an 
oxygen-releasing compound) to enhance biodegradation of groundwater contaminated by benzene, toluene, 
ethylbenzene. and xylene (BTEX). The results indicated that the oxygen-releasing compound can support 
biodegradation of benzene and toluene (the two compounds tested) at concentrations typical of those found at 
petroleum-contaminated sites. 

EnviroMetal Technologies has performed an above-ground field test of a reactor with 50% iron for a General 
Electric (GE) semiconductor manufacturing facility with TCE, cis-1,2-dichloroethene (DCE), vinyl chloride, 
and freon contamination. The times to degrade one half of the contaminant mass were 4 hours or less. The 
estimated cost of the project is $175,000 to $200,000. 

At a Coast Guard Air Station in Elizabeth City. North Carolina, EPA started a demonstration using iron in 
September 1994. Chromium, vinyl chloride, TCE, and PCE have been treated. Chromium has been reduced to 
below detection limits and vinyl chloride to less than 1 microgram per liter. A greater than 75% reduction in 
TCE has been achieved (D160671). 

6. Limitations 

The best site for a treatment wall is one having porous sandy soil, contamination no deeper than about 50 feet 
below ground, and a good flow of groundwater. The successful application of a treatment walls requires a 
careful study of the underground environment and an understanding of the contaminant and groundwater flows 
(D16066H, p. 3). -. 

7. Feed Rate or Capacity 

No available information. 
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8. Material Handling and Pretreatment Needs 

,o available info,rmation. 

9. Process Waste Streams 

No available information. 

10. Operator Requirements 

No available information. 

/ 11. Utility Requirements 

No energy is required for treatment walls (D16068J). I 
/ 

12. Set-Up/Tear-Down Requirements 

Several approaches can be used for installing a treatment wall. The simplest of these is excavation of a trench 
of the proper size and backfilling with the reactive material. Often, steps like shoring of the trench and use of 
an appropriate slurry or steel sheet piling are required from a safety standpoint to excavate deeper. 
Biodegradable polymers are used (instead of bentonite or cement) to avoid plugging of the wall with residual 
slurry material. Specialized trenching methods using trenching machines that were developed for installing 
underground utilities can be used to install treatment walls. Other specialized technologies like jet grouting, 
mandrel-based emplacement and vibrating beam technology are sometimes used for treatment wall installation 
“‘D16068J). 

13. Technology Reliability/Maintainability 

Although most barriers are designed to operate in situ for years with minimal maintenance and without an 
external energy source, the stability of aging barriers has not been established (D160671, p. 1). Periodic 
replacement or rejuvenation of the reaction medium might be required after the capacity is exhausted or when 
the wall becomes clogged with microorganisms or precipitated materials. Reactive media can be placecl in the 
subsurface in removable cassettes (D16068J). 

14. Public Acceptance 

No available information. 

15. Information Sources 

D 160671, EPA, 1995 
D16068J, Vidic and Pohland. 1996 
D16066H, EPA, 1996 
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Treatment Walls--GENERAL 

Technology Cost 

For treatment walis using elemental iron, the cost of the media can be estimated based on a density of about 
2.83 kilograms per meter and a cost of approximately $440 to $500 per ton. An installation cost between $2.50 
treatment capacity is a rule-of-thumb for estimating capital cost. Because the elemental iron treatment wall is p 
capital costs, including materials and construction) is required. Operation and maintenance costs between $1.3 
water can be used as a rule-of-thumb estimate (D16068J). 

Information Sources 

D160685, Vidic and Pohland, 1996 



Contacting Powell & Associates Science Services 

Call us at (702) 260-9434, fax us at (702) 260-9435, or email us 

for more information. 

- Pod1 & Associates 
Q)f fn TNJtW Uinwn Street 



Reactive barrier figures: funnel & gate and c... 

Figure 1. The two basic designs being used in current 
full-scale installations 

Figure la. Plume capture by a funnel & gate sysem. Sheet piling funnels 
direct the plume through the reactive gas. 

Figure lb. plume captuxe by a conWtuous trench system. The plume. moves 
unimpeded through the reactive gate. 

Contacting Powell & Associates Science Services 

Call us at (702) 260-9434, fax us at (702) 260-9435, or email us 

lw:lm for more information. 

Powell & Associates 
8310 Lodge Haven Street 
Las Vegas, NV 89123 

http://www.powellassociates.com/sciserv/F&G.figs.html 10/20/98 



Trenching Machine Page 1 of 1 

Back to Full-Scale Demonstration Paae 
.._ _ _.. _ .._ -__-.--__----- ..--..-- ---- _ _ _ _ _ 

This page-is maintained by Dan West (ManTech Environmental Technology, Inc.) at NRMRL - 
SubsuTface Protection & Remediation Division, Ada, OK. 

Comments, suggestions, or questions about these pages may be sent to: 
Dan West, dwest@,ad31 OO.ada.ena.aov 
or to the EPA Coordinator.. 
Joe Williams, williams6iJad31 OO.ada.epa.aov 

Last updated .k+nuary-.l4, 1998. 
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Mark TodarolOrlalUSEVSlABB 
1 O/29/98 01:56 PM (Phone: 407/895-8845 ext 231) 

lo: 
cc: 

Michael J. Renga/Arli/USEVS/ABB@ABB,USEVS 

Subject: Re: More Info ;3 

Mike, 
Here is some more info on the walls. 

1) Estimated treatment duration is 5-l 0 years, depending on lab results from monitoring wells. 
2)One wall at SA8 approx. 150 feet long, 10 feet deep, 5 feet thick. 

One wall at SA9 approx. 50 feet long, 10 feet deep, 5 feet thick. 
3)The material should be changed every 10 years, unless saturation occurs sooner. Pilot studies are 
being done now on some sites, but none have been in use for ten years yet. 
4)) left electricity in the cost table in case we would need a trailer with electricity for construction workers 
and field support purposes. 
5)Estimated disposal costs: This is hard to estimate since there is a huge difference in disposing 
hazardous vs. non-hazardous soil. Most of the used’soil would probably have high concentrations of 
organics and arsenic. 

‘, ^ ., _’ _ 

I will make some more calls on this and get back to you. 

I apologize for the lack of info, but this technology is relatively new and cost studies ( and long-term 
studies) are not available. 

Thanks, 
Mark T. 



- 

. 

-----------------d- 
e-w- m-w w m-w-- --a A 

-. 

FORM 00.01 RN. 4Bl ABB Environmental Services, Inc. 



CORE~G~OUP 
S E I? 1’ I C E 3 , I N C. 

October 23, 1998 

Mr. Michael Cusick 
Harding Lawson Associates 
2120 Washington Blvd., Ste. 300 
Arlington, VA 22204 

Dear Mike, 

Enclosed is the write-up and sketch using rhizofiltration (see p. 5) for the removal of 
contaminants from ground and surface waters. Resultant contaminated plant residue would be 
dried and compact&d to reduce disposal cost. 

1 
/ 

Sincerely, ,, . ? 
1 -7 

,/’ ,/ ‘,. ,, _ ; 
.,,” ,I\ 
Karl C. Ashlei 
Principal 

I__’ 
i 

KCA/att 

enc. 



16/23/1938 13:18 352-3315424 

CoreGroup Serhxs, T~K 1729 SW 77th Terrace Stg..-.A -_._, -- G ainesvifle FL 32607~>+-@ 

Date: October 23: 1998 

To: Mr. Michael Cusick Harding Lawson Associates 
Phone 703-769-8181 
FaX 703-769-g 182 

From: Karl C. Ashley 
Phone: 352-332-7411 
Fax 3 52-33 I-5424 

Pages: 1 (including cover sheet) 

Subject: Phporemediation, Ar (III> sites in Florida 

Confirming our telcon: 

Extraction of Ar Ill from soil using phytoextraction 

expect to remove up to 80% of bioavailable fraction 
total cost: $80 to $lOO/treated ton 
minimum time: one growing season 

Treatability study needed: $12,000 for one site, $15,000 for two sites, if done simultaneou&-. 

Extraction of Ar III from contaminated water using rhizofiltration 

removal efficiency and limit varies with water, pretreatment 
cost set up green house $40,000 to SSO,OOO, O&M of $4,000 to %5,00O/momnth 
cost per gallon. TBD 

Treatability study needed: $14,000 for one site, $18,000 for two sites if done simultaneously 
( More work, setup and analytical costs involved for water studies) 

Descriptive text and sketch in today’s mail. 
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PHYTOREMEDIATION 

TECHNICAL SUMMARY 

Toxic metal-contaminated soils, aqueous waste streams and groundwaters pose a 
major environmental and human health problem. Bioremediation, i.e. the use of living 
organisms to treat contaminants, is increasingly favored by both the public and the 
private sectors as a method for waste treatment because of its low costs and minimal 9 
environmental impact. Current bioremediation methods cannot economically treat 
toxic metals, thus making many sites suitable only for conventional and very costly 
“removal and burial” technology. Phytoremediation technology has been developed 
to overcome the shortcomings of classical bioremediation and waste removal methods. 
Plants that accumulate toxic metals from contaminated soil and water can be grown 
and harvested economically, leaving soil or water with only residual levels of 
pollutants. 

The ability of certain selected plants to effectively remove large amounts of toxic 
metals from soils and waters can provide novel, economically efficient and 
environmentally friendly approaches to reduce toxic metals in the environment. The 
demonstrated feasibility of this approach at the laboratory scale has led to the 
development of three distinct approaches to phytoremediation : 

l Phytoextraction: the use of metal-accumulating plants, which can 
transport and concentrate metals from the soil in the roots and 
aboveground shoots. 
l Rhizofiltration: the use of plant roots to absorb, concentrate and 
precipitate toxic metals from polluted aqueous streams. 
l Phytostabilization: the use of plants to eliminate the bioavailability of 
toxic metals in soils. 

A. Approaches To Treatment 
Several approaches are currently used for treating soils contaminated with 

toxic metals: 
l Fixation: the chemical processing of soils to immobilize the metals, is 
usually followed by treatment of the soil surface to eliminate penetration 
by water. 
l Landfilling : the excavation, transport and deposit of contaminated 
soil in a permitted hazardous waste landfill. 
l Leaching: using acid solutions or proprietary leachants can be very 
effective in removing certain metals from soil and permits the return of clean soil 

to the site. 

1 



Phytoextraction may be a cost-effective alternative to these approaches. We _ _ . . 
estimate that using phytoextraction to clean up of one acre of sandy ioam soil to a 
depth of 50 cm will cost $60,000-100,000 compared to at least $400,000 for excavation 
and storage alone using traditional soil removal methods. Phytoremediation 

applications will involve costs related to treatment of hazardous materials, extensive 

metal analysis during and after the treatment, and handling and disposing of metal- 
containing plant residues. Growing several sequential crops of metal-accumulating 
plants will still be up to an order of magnitude cheaper than soil removal methods. 
Furthermore, this method is ecologically preferable, since it reclaims soil at the site, 
recycling it in a biologically safe state rather ,than permanently disposing of it by 
removal to a storage site. 

Cost Advantage Of Phytoextraction 

Type of Cost/ m3 Time Required Additional Safety 

Treatment ($1 (months) factors/expense Issues 

Fixation 90-200 6-9 Transport/excavation 

Long-term monitoring 

Leaching 

Landfiliing 100400 6-9 Long-term monitoring Leaching ,----. 

Soil extraction, 
leaching 

250-500 8-12 5,000 m3 minimum Residue 
Chemical recycle disposal 

Phytoextraction 15-40 18-60 Time/land commitment Residue 
disposal 

Current approaches to treating heavy metal contamination in water include: 

i. 

ii. 

Precipitation or flocculation, followed by sedimentation and disposal of the 
resulting sludge. For many water streams, treatment is relatively simple and 
inexpensive, but the special characteristics of some toxic metals in water make 
these streams much more difficult and expensive to treat. For example, the 
treatment of chelated copper in electroplating rinse water can cost up to $40 
per pound of copper removed; rhizofiltration cost estimates range from $1-5 
per pound. 
Ion exchange processes are used to treat waters containing a variety of 
cationic metals at moderate to high concentrations. A recently developed ion- 
exchange process for treating chelated copper, which assumes that the copper 
can be electrochemically recovered from the residue to eliminate disposal, 
reduces treatment costs to $15 per pound of copper removed. 

- *. 
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iii. Reverse Dsmosis is a sophisticated,~~,~~,~~~~~ technology widely used to 
purify saline water for drinking in arid counties. This approach is effective in 
removing contaminants to below discharge standards, but generates a residual 
brine and is relatively expensive. 

iv. Microfiltration is used to “polish” certain highly toxic metals after 
conventional treatment to meet discharge standards. An important example 
is radionuclide waste. Precipitation and microfiltration to recover 
radionuclides from water has projected site-related costs of over $1 million to 
treat a relatively small flow of 2 ga.Ilons per minute, primarily due to the cost 
of radioactive sludge disposal. 

Rhizofiltration offers a major cost advantage in water treatment because of the 
ability of plants to remove up to 60% of their dry weight as toxic metals, thus 
markedly reducing the generation and disposal cost of the hazardous or radioactive 
residue. Rhizofiltration will also be a cost-competitive technology in the treatment of 
surface or ground water containing low but significant concentrations of toxic metals 
such as chromium, lead and zinc. 

B. Results of Work to Date 

i. Phytoextraction: Extensive screening and selection procedures have identified 
promising metal-accumulating lines of fast-growing plants which can effectively 
remove toxic metals from soils. These plants concentrate metals in their roots and 
transport metals to the above-ground shoots which can be easily harvested. 

Phytoextraction technology has been advanced by intentionally avoiding known 
non-crop metal-accumulating species because of their low biomass production, 
handling difficulties, genetic variability and lack of established cultivation practices. 
Instead, screening efforts have focused on crop and crop-related species because of their 
ability to accumulate metals and their good agronomic characteristics. Of 16 species 
studied, Brnssica was the best accumulator of lead in shoots. In addition to having the 
highest metal-accumulating ability, it showed low levels of lead toxicity. It is also a 
high biomass producer (average yield of 18 tons/hectare) - meaning that it can extract 
and store more contaminants from the soil. The ease of cultivation and predictable 
field performance led to the choice of Brassica as the best metal-accumulating species 
for phytoextraction. 

Identification of Brassicus as the .best metal-accumulator was followed by screening 
of 120 cultivars to utilize existing genetic variability and find the best phytoextracting 
line(s). Fig. 1 demonstrates the ability of the ten best lead-accumulating cultivars 
identified in the screen to concentrate lead in shoots (A) and roots (B). Cultivar 426308, 
the best metal-accumulator identified to date, contained almost 3.5% of lead by weight 
in the dried shoots. In a number of experiments, roots of cultivar number 426308 were 
able to concentrate lead 173-fold over the lead levels in the growing medium. The 
highest root accumulation was observed in lines ,2llOOO, 478326 and 478336. All lead 
accumulating culevars are vigorous plants with high above-ground biomass. 

‘_ 
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Figure 1. Lead content of shoots (A) and roots (B) of B. @wea cultivars grown in sand/Perlite 
mixture containing 625 ug Pb/g DW for 14 days. Vertical bars denote S.E. (n-4). 

Chromium is another major environmental contaminant of soils and waters. 
Preliminary results indicate that these plants are also extremely good accumulators of 
chromium. The phytoextractability of copper, cadmium, zinc, nickel, lead, and both 
trivalent and hexavalent chromium by Bras& cultivars was tested and is shown in 
Figure 2. 

80 

--a 

--. 

Figure 2. Phytoextraction Coeyficient of different heavy metals in shoots of 8. juncea cultivar. 
162921 grown for 14 days in a fertilized sand/Perlite mixture supplemented with a heavy 
metal. The vaiues jn parenthesis indicate the pg metal/g DW soil. The values above the columns 
indicate pg metal/g DW shoot tissue. Phytoextraction coefficients are the ratios between pg /r% 
metal/g DW shoot and ug metal/g DW soil. Vertical bars denote S.E. (n=4). 
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ii. Rhizofiltration: The roots of living plants can absorb remarkably large 
quantities of lead and chromium from contaminated soil. Rhizofiltration technoi;zy 
exploits the ability of plant roots to treat aqueous streams. Fig. 3 shows a - 
through pilot system in which water containing toxic metals is passed through a 
trough packed with plant roots. An intermittent-action system has also been 
developed. The batch system performed similarly to the flow-through system in al1 
trials. In addition to concentrating metals in root tissue, rhizofiltrating plants can 
precipitate large amounts of metal with compounds exuded from the roots (see below). 
The suspended particles containing metals precipitated by root exudates are filtered 
and collected at the outlet to produce clean water. Various plants can be used in a 
rhizofiltration system. Metal-enriched roots are harvested after the reqediation cycle. 
Shoots can be discarded or allowed to regenerate new roots depending on the species 
used. New plants can be added to the system to maintain the continuity of the 
operation. 

Foliar fertilization 
Polluted water 
r) 

Recirculation loop 

Figure 3. Flow-through rhizofiltration system 

The ability to absorb different metal ions is a common property of all plant roots 
but varies widely between plant species. Brassicas efficiently and rapidly :remove a 
variety of heavy metals from water. This was demonstrated by immersing roots of 

hydroponically grownB. junceu plants in 400 ml of deionized water containing Cd+* (2 
mg/L), Ni+*(lO mg/L), Cu+*(6 mg/L), Zn+*(lOO mg/L), Cr+6(4 mg/L), or Pb+* (2 
mg/L) (Figure 4). These concentrations exceeded NJ ground water quality criteria by 
500,400,100,40,~20 and 6 fold, respectively. Experimental plants did not show visible 
phytotoxicity for the duration of the experiment. In 8 hours roots dramatically reduced 
the content of all tested metals in solution. Bioaccumulation coefficients, the ratio of 
metal concentiation in root tissue @g/g DW) to initial metal concentration in solution 
zz[t), determined after 24 h of metal treatment varied significantly for different 

. 
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immobilize lead in the soil. Seedlings were grown in sand-Perlite mixtures, and when 
the plants were 3 weeks old, a lead solution was administered to pots with and without 
plants to obtain a final lead concentration of 625 ppm. On the sixth day after lead 
treatment, solution leached from each pot was collected to determine the available lead 
by atomic absorption spectroscopy. Leachate from pots containing plants had almost 
no lead; however, leachate from pots with no plants contained large amounts of lead. 

800 

With Plant Without Plant 
1 f . . ,ii 

Figure 5. Effect of plant roots on the leachability of lead in soil (ppm = park per million) 

This study demonstrates that roots of plants can effectively immobilize lead in soil, 
thereby making it much more harmless to the environment. The ability of various 
plants to phytostabilize other toxic metals is currently under investigation. 
Phytostabilization research is directed towards, development of plant varieties which 
can develop a substantial root biomass capable of binding and retaining toxic metals in 
the contaminated soils without transporting metal to the shoots. Reduced shoot 
transport will eliminate the necessity of treating harvested shoot residue as hazardous 
waste. 

C. Applications 

The low cost of phytoextraction will allow on-site remediation of many locations 
that are not being cleaned up because of the prohibitively high cost of currently 
available methods. The amount of hazardous materials generated as a result of the 
cleanup will be dramatically reduced. Top soil will be preserved. The environmentally 
friendly nature of phytoremediation should be attractive to the public, government 
and regulatory agencies. 

Rhizofiltration may have as broad an application as phytoextraction and 
phytostabilization. It can be used to remove certain metals from groundwaters, 
industrial waste streams, sewage sludges, downwashes from powerlines,, mining 
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operations and construction sites, effluents from water treatment plants, agricultural 
run-offs, and output from other activities which generate toxic metals. Rhizofiltration 
and phytoextraction offer efficiency and low cost. 

i. Phytoextraction: Based on available information, the rate of lead removal from 
contaminated soils can be estimated: Total aboveground biomass production is 18 
tons/hectare with up to 2.5% lead accumulation in plant shoots, and approximately 8 
tons/hectare production of root mass with 20% lead. One planting of the best lead 
accumulating lines can remove as much as 2000 kg lead/hectare when grown in soil 
containing lead. In most of the areas of the US at least three sequential crops can be 
grown each year. An optimistic scenario would suggest that the best metal- 
accumulating lines can extract approximately 6000 kg lead/hectare/year. At those sites 
where only the aboveground biomass can be harvested, plants can still remove 1.9 tons 
of lead/hectare/year. Dried biomass, if combusted, will produce ash containing up to 
25 % lead which may then be used to reclaim and recycle the metal, precluding landfill 
disposal. 

ii. Rhizofiltration: Roots of the best rhizofiltrating plants identified in screens 
contain 15% lead in dry biomass, which is equivalent to 65 % in ash. By, combining 
absorption and precipitation the roots of the most efficient rhizofiltrating plants 
remove lead equal to 60% of their dry weight. This high concentration also makes 
reclaiming metals from ash a potentially viable alternative to ash burial. 

iii. Phytostabilization: Phytostabilization can be particularly useful in situations 
where there is a need for a rapid immobilization of metal in soils in order to prevent 
its movement into ground and/or surface waters. It may be also used on large sites 
which have marginally elevated levels. of toxic metals, In addition, phytostabilization 
can be used as a follow-up treatment to phytoextraction or conventional removal and 
burial methods. 

I 

“f--k 

The application of phytoremediation will be driven by its technical and 
economic advantages over alternative approaches: 

l Lower costs for soil, groundwater and end-of-pipe treatment 
l Generation of a recyclable metal-rich plant residue 
l Applicability to a range of toxic metals and radionuclides 
l Minimal environmental disturbance 
l Elimination of secondary air or water-borne wastes 
l Public acceptance. 

REGULATORY APPROVALS 

Successful phytoremediation must meet cleanup standards in order to be approved 
by regulatory agencies. Preliminary results indicate that, in situations where nW 
phytoremediation is appropriate, cleanup standards will be met. In addition, the 
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commercialization of the technology can only increase the ability to match standards.. 
This is true in large part because the broader technology of bioremediation, of which 
phytoremediation is a novel and distinctive subset, is currently clearing the path to 
government approvals. For example, EPA’s Bioremediation Action Commfittee, in 
conjunction with EPA’s Office of Engineering and Technology Demonstration and its 
Technology Innovation Office, is exploring ways in which standards can be based upon 
actual danger rather than simple detectability of contaminants. The intent is to give a 
chance to technologies that provide alternatives to costly incineration. Such policies 
will be even more firmly in place by the time phytoremediation enters the market. In 
addition, early pro-active communication and negotiation with state agencies, the EPA 
and international environmental agencies will further ensure that phytoremediation- 
specific benefits will be considered from the start. 
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Sent by: AGRATECH 9254323521; 10/'29!98 l::SCAt.?;J&& P82; =ape 7" 

2131 Piedmont Way 
Pittsburg, CA 94565 

I-510-432-3399 
FAX l-51 O-432.352 1 

To: Mr. Rob Bartholomew ‘ V.J Growers Supply, Inc. 407dI80-1722 
From: 6ob Scavetta 
Date: October 29,1998 

1 Subject: Sales Lead - Harding Lawson Associates 
Pages 1 

Rob, 

I had a gentleman fronm a engineering firm call in regards to a remediation project that they would be 
undertaking in the Orland, FL area. They were asking about a small Continental 27 x 24 structure 
and wanted to get some budgetary figures. Here is the information that I have given him; 

Continental 27 x 24 x IO 20/90/B code Double Poly Roof w/ a single vent w/ motor 
Wall vent with motor. Sides and ends in 
Corrugated Polycarbonate. One 4’ Sliding 
door. No cooling or heating. 

Approximately $1 O,OOO,OO 

I him that VJ Growers Inc is our closest distributr in the area, and that I would be furnishing you this 
information for follow up. The figure I quoted to him was; a very rough approximation and told him 
that you would be better able to get a better dollar amout. I was nt able to answer his question on 
the cost of construction. I have deferred that to you and your local connections with builders that 
may be able to give him an idea. 

Here is his address and phone number for your follow up. 

Mr. Michael Cusick 
Harding Lawson Associates 
2120 Washington Blvd. 
Arlingtan, VA 22204 

Phone # 703-769-8141 Fax# 703-769-82 82 

Regards. 

Bob Scavetta 
Sales Engineer 



Agra Tech, Inc Page 1 of2 

&GrTevhouses .I 0. 

Greenhouse Act. 
‘-7 ; .t 

Agra Tech is a 25 year old company specializing in quality 
commercial greenhouses. The broadest possible spectrum of model 
and functions is available from Agra Tech. 

Our Mission 

&. Strength and quality 
& Ease of construction 
4 Complete assembly instructions 
&Design code houses to UBC, BOCA and SBC 
,&Quickest delivery in the greenhouse industry 

Company Profile 

The corporation is owned and operated by its founders - John and 
Eloise Pound. 

Member of National Greenhouse Manufacturers Association and 
National Association of Horticultural Suppliers. 

http://www.agra-tech.cod 1 O/29/98 



Agra Tech, Inc 
Page 2 Of 2 

Contact Information 
Sales East Coast & Mid-West - Casey Pea- aticasey@slip.net 
Sales Central CA and Southwest - Roger Havens - atiroger@slip.net 
Sales Northern CA and NW - Bob Scavetta - atibobs@sllp.net 
Sales Manager USA - C. Patrick Coleman atipat,@,sllp.net 
Manager of International Sales - Bob Pound - atlbobp@slip.net 

Telephone 
925-432-3399 

FAX 
925-432-3521 

Postal address 
2131 Piedmont Way Pittsburg, CA 94565 

Electronic mail 

General Information, Sales, Tech Support: ati@sliF.net 
Business Hours 7:30 a.m. to +:OO p.m. Monday - Friday 

Agra Tech. Inc. - 2131 Piedmont Way - Pittsburg, CA 94565 - Phone 9254324399 - Pa% 9254323521 
Business Hours 7:30 a.m. - 5~00 p.m Pacific Tlmo 

Send mail to ati@slip.net with questions or comments about this web site. 
Last modified; September 04,1998 

http://www.agra-tech.cod 1 O/29/98 



Treatment System 
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itment System Page 1 of 3 

TREATMENT SYSTEM 

-  

-_--~. -  
I  

ball Process Schematic - 
. . - 

Fourteen extraction wells and one trench installed in three phases (1987 , 1988, and 1989). 

0 Acidification to solubilize inorganic metals, bag filtration, (UWperoxide) oxidation of organic 

contaminants in one of two reactors, and subsequent neutralization. 

0 Discharge treated water to municipal wastewater treatment plant. 
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ElARNEBEY & SUTCLIFFE CORPORATION 
P.0, BOX 2526 

COLUMBUS, OHIO 43216 

FAX NXIMBER: 614-258-3464 
PHONE NUMBER: 614-258-9501 

FACSIMILE MESSAGE 

TO: Michael Renga FROM: Ken Stensrud 
Harding Lawsan Asst. Carbon Division 

DATE: October 26, 1998 TIME: 2:36 p" 

mx #: (703)769-8182 PAGE #l OfIf 

SUBJECT: GW 2546-51 

Michael, 

It was pleasure speaking with you this morning. 

I need to take exception to a few of the repirements outlined in 
your fax this morning. First, Barnebey C Sutcliffe does not provide 
installation or 0 & M. I have forw?rc$d these requirements to an 
environmental firm specializing in thli$'O type of work and will 
report back to you their pricing. Second, a removal efficiency 
guarantee of greater than 95 % when working with unknown total 
ground water.constituents I.. ‘Q impractical without continuoue on site 
monitoring. Thirdly, providing 0 & M costing of a project beyond 
five years is impractical, let alone 30 years. Fourth, Harnebey & 
Sztcliffe does not provide technology for iron removal. Firms whach 
offer precipitation or ion exchanbe should be contacted. 

Baaed tipon the data provided and the above exceptions, we would 
propose and estimate the remediation of SAB and SA9 as follows: -_-_ 

SA0 
Design Criteria: 15 gpm @ 95% removal efficiency of arsenic and TTO 
Equipment and Flow: Influent --> one L500 Carbon --> two L17D Green 

Sand (series) --> one L500 ATS Arsenic 
Media Consumption: Carbon Life = 50 clays (10 Lb/Day) 

Green Sand Life = 100 days (5 Lb/Day) 
ATS Arsenic Life = 104 days (7 Lb/Day) 

Media Cost: Carbon .,..,... $ 6.65 / Lb. 
Green Sand ._.. $ 0.75 / Lb. 
ATS Areenic . . . $ 8.75 / Lb. 
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SA9 
Design Criteria: 5 gpm @ 95% removal efficiency of arsenic ar,d TTO 
Equipment and Flow: Influent --r one L5OD Carbon --z one L170 Green 

Sand --> one L170 ATS Arsenic 
Media Consumption: Carbon Life = 40 days 112 Lb/Day) 

Green Sand Life = 40 daye (6 Lb/Day) 
ATS Arsenic Life = 40 ciays (6 Lb/Day) 

Media CosC-: Carbon . . . . . . . . $ 0.65 / Lb. 
Green Sand . . . . $ 0.75 / Lb. 
ATS Arsenic ,.. $ 8.75 / Lb. 

Total estimated vessel costs with initial media charges: $ 
25;000.00 
Note : Pricing does not include pumps or piping. 

I hone this preliminary information is helpful. Ahditionkiiy,‘Yve 
attached some cut sheets for your reference. Please feel free to 
contact me with any questions. 

Kind Regards, 



BARNEBEY & SUTCLIFFE CORPORATION 

@ 

. 

ACTIVATED CARBON TECHIVOLOGIES 

V-500 and L-500 Portable Carbon Adsorbers 

Bamebey & Sutcllffe Corporation has been seNing industry and government for over?5 years. We specialize in 
various adsorption equipment and systems designed and manufactured to fully utilize the advantages inherent 
in activated carbon adsorption technology. 

PR0T'ECT"'adsorbers offer the proven effectweness of granular activated cation in a modular. inexpensive, and 
versatile design. it is the practical solution for remediation, most industrial wastewater discharges. organic vapor . 
emissions, and odor control applications. 

Applications V-500 

Air Stripper Exhaust 

Tank Venting 

Emission Control 

Pilot Studies 

Soil Vapor Extraction 

Applications L-500 

l Product Purification 

. Pilot Studies 

. Industrial Wastehater 

. Groundwater 
Treatment 

-. 

PROTECT’” 
Vapor Phase 

Contaminated air can simply be 
piped to one or more adsorbers 
which contain specially selected 
activated carbon. The carbon 
adsorbs the pollutants such as odor 
producing chemicals, allowing clean 
air to be vented to the atmosphere. 

PROTECT’” 
Liquid Phase 

The liquid phase adsorption system 
is both efficient and flexible. The 
PROTECT’ adsorbers provide a 
simple soiution to most wastewater 
problems. Units can be instaibd in 
series to increase contact time or in 
parallel to increase flow fate. 

W-vice 
Full service contracts provide on- 
going satistaction for your carbon 
applications. Supported by our mod- 
em laboratory and technical staff, 
we can provide mfotmation related 
to carbon consumption rate, pro- 
cess design, plant start-up, testing 
and maintenance p:ograms, and 
services associated with the removal 
and reactivation of spent carbon. 

Reactivation 
Our facility In Columbus, Ohio 
reactivates carbon. safely and 
economically. ReactivatKm ensures 
destruction of the adsorbed 
compounds while allowing recovery 
of the carbon at necir virgin quality. 
in addition, we arrange and man- 
age shipment of manifested spent 
carbon to contracted reactivation 

and incineration plants permitted 
under RCRA part 8. 

Options 
PROTECT” adsorbers are available 
in a variety of standard sizes or can 
be custom designed%3 meet the re- 
quirements of the application. They 
are available in stainless steel and can 
be fitbdto meet DOT. and U.N. stan- 
dards. Custom size pressure vessels 
are also available. Additionally, 
adsorbers can be fitted with a break 
through indicator and/or analyzer. 

Materials of 
Construction 

PROTECT” adso~+~rs are manufac- 
tured using carbon steel with an 
enamel exterior and phenoiic epoxy 
coated interior. . 

Y---Y 
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‘Unit subject to severe damage if pressure exceeds 
maximum rating. Installation of valves and restrictions 
in the outlet piping must be avoided. Maximum 
hydraulic head should not exceed 15 feet of water. 

“Units are designed :o accept flo\v in either direction. 
“*B&SC manufactures over 100 types of activated car- 

bon. Our tecPnical stsff is avaiWe for assistance in 
the selection of a proper carbon for the application. 
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Vapor Phase LiqiM Phase 

Safety 

Activated carbon adwrbs atmosphenc wygen. Betore entering CWDOIT vessels. follw all safely guidelines applicable to oxygen doplalad areas. 
Certa~l d?emicais may ilndergo tasi and extreme pdyrnerzatlon and/or oxidation. The heal developedfrvm the reaction could Ignite the carbon 
bed. Plea~cansultBarnebey& Sutolitfeif yourequ~efurtherees~stenCe. 

Barnebey & Surcliffe :s contirwally improving 

BARNEBEY & SUTCLIFFE CORP. 
ACTIVATED CARBON TECHNOLOGIES 

camon &pac~ and system performance. Due 
tc the onao~na improvement ol our products, 
we reserve the nghtto champ system sptifi- 
cation and performance criteria without 

f-i 

notdication 

T-l 267 
J IA F 

P.O. Box 2526 Relgionsl officss: 
Columbus, OH 4S216 Columbia. MD: (410) 361~-!?670 
(614) 25WBl Addison. IL: (630) 5434251 

VW-2 Sperka, Nvz (702) 366-7770 
Fax: (614) SE2464 Carson, CA: (310) 63&7Z!!O 
Eail: div&td~arbanQ)~UB.~lom 
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BARNEBEY & SUTCLIFFE CORPORATION 

e 
ACTIVATED CARBON TECHNOLOGlES K 

. V-l 70 and L-170 Portable Carbon Adsorbers 

Bamebey & Sutcliffe Corporation has been serving industry and government tor over 75 years. We specialize n 
various adsorption equipment and sy!Mms designed and manufactured to fully utilize the advantages inherent 
in activated carbon adsorption technology. 

PROTEcl%fers the proven effectiveness of granular activated carbon in a modular, dsposable, inexpensive, 
and versatile design. It is the practical solution for reme$$ion, most industrial wastewater discharges, organic 
vaporemissions, and odor control applicatlolls. 

Applications V-l 70 Applications L-1 70 

Air Stripper Exhaust 

Tank Venting 

Emission Control 

Pilot Studies 

Soil Vapor Extraction 

. Product Purification 

. Pilot Studies 

. Industrial Wastewater 

. Groundwater 
Treatment “4 

PROTECT@ 
Vapor Phase 

Contaminated air can simply be 
piped to one or more adsobers 
which contain specially selected 
activated carbon. The carbon 
adsorbs the pollutants of odor 
producing chemlmls, allowing clean 
air to be vented to the atmosphere. 

PROTECT@ 
Liquid Phase 

The liquid phase adsorption system 
is both efficient and flexible. The 
PROTECT* provides a simple 
solution to most wastewater 
problems. Units can be installed in 
series to increase coniact time or in 
parallel to inctease flow rate. 

. 

Service 
Full service cant&s provide on- 
going satisfaction for your carbon 
applications. Supported by our 
modern laboratory and technical 
staff, we can provide information 
related to carbon consumption rate, 
process design, plant start-up, 
testing and maintenance programs, 
and removal and reactivation of 
spent carbon. 

Reactivation 
Our facility in Columbus, Ohio 
reactivates ,carbon safely and 
economically. Reactivation ensures 
destruotion of the adsorbed 
compounds while atlowing recovery 
of the carbon at near virgin quality. 
In addition, we arrange and man- 
age shipment of.mtiifested spent 
carbon to contracted reactivation 

and incineration plants permitted 
under RCRA part 8. 

Options 
PROTECT units are available in a 
variety of standard sizes or can be 
custom designed to meet the re- 
quirements 01 the application. Cus- 
tom size pressure vessels are also 
available. Additionally. they can be 
fitted with a break through Indicator 
and/or analyzer. 

Materials of 
Construction 

PROTECT kits are made from, 
carbon steel with an enamel exte- 
rior and phenollc epoxy coated in- 
terior. They are D.O.T. and U.N. 
approved. . 

/rl. 
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Specifications 
r 1 v-170 L-170 
Maximum Flaw I IOOcfm 10smm I 
Maximum 
Pressure (psig) 2” 8’ 
Maximum 
Temperature llo°F IIOOF 
Minimum Carbon 
Weight (Ibs.)“’ 170 170 
Connection Size 2” fpt 2” fpt 
Shipping Weight 220 Ibs. 220 tbs. 
Recommended 
Direction of Fiow Up”‘ Up”’ 

‘Unit subject tc severe damage if pressure exceeds 
maximum rating. Installation of valves and restritions 
in the outlet piping must be avoided. Maximum 
hydraulic head should noi exceed 15 feet of water. 

‘“Units are designed to accept flow in either direction. 
““B&SC manufactures over 100 types of activated car- 

bon. Our technical staff is available for assistance in 
me selection of a proper carbon for the application. 

_. ._ . . -. . -‘. _ _ _ . I 
Pros&t Drop Through V-170 / 

Prttturt amp ThrOuph L-170 ._ 

/ 

. ..* 

/ Jc ; $# (IO *(D , .? . L 8 1” 
*: VJ 

mm-w-l 
RQ “II (pm 

I 
I I I . . 

_ _... . 

‘VaGor Phase 
Liquid Phase 

-G 

Safety 

Azluated carbon adsorbs armospneric oxygen. Before entering carbon vo&sals. follow all SGlf.fen/ gutdehnes applicable tc oxygen depleted ore%. 
Cena tn chemicals may urt&rgo mst and extreme pciymerfzarion an&or oxldatlon. The heat devel~c: from the reaction could ignite the CarbOfi 
bad Please oonsuft Barnebey B. Sutdftfe II you require further assinanr;E. 

BARNEBEY & SUTCLIFFE CORP. 
Barnebey & Sutcliffe IS continually Improving 
cartm capacllyand system parfomulnca. Due 
to the ongoing improvement of our produCk 
we ratawe the rignt to change system epedfi- 
catlon ard performance critena without 
notificetion. .- 

ACTIVATED CARBON TECHNOLOGIES 

P.O. Box 2526 Regialel orfii: 
Columbus, OH 432t6 Columbia, MD: (410)361-6370 
(614)266.6601 Addison, IL: (630) 643-1261 
(6CO)WNKU~ Sperk, NV: (702) 355-7770 
Fax (614) 26fH464 Carson: CA: (310) 636-7240 
Wit: ac6wtod~carbanO~n.c0m 

T-1266 
JHAF 
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pnGding sati, effictent, cost-eftfxtive water tn9atmmt solufions rbf houseic+d. hd&f?8i mti 

water dttiy app!hlions. Using natural ehtnents combined with today’s teac?ing-edge 

rechnotogj4 we work in close alliance witft pu to improve ywr p!rhkCfs, expand your 

ma&k, and ma/a? vte v&d a better piace fo tive. &gdhrtl8 Cdmmilment to excelier?ce 

and our atiNy to ii&en and rt?s,u~~d to our custOm9rS’ needs resulis in Wtovations ha? 

create hsttng partnerships, and mxbund and enduring resulis in the work/ mar&p/ace. 

WATER TREATMENT PRODUCTS 
ENQELHMD ATE- ARSENIC 

Performance Benefits 

m Specially tailored absorbent that 

effectively rem-25 low levels of 

arsenic from drinking water. 

8 Can be used in household filters, 

industrial applications or water utility 

protocols for arsenic rernediation. 

I In laboratory tests at effluent 

concentrations of 0.010 mg/I (parts per 

million), Engethard ATSfM Arsenic 

absorbs arsenic five times more 

efficiently than activated alumina. 

n Media regeneration is accomplished by 

contact with 5 BV of 3% NaOH 

followed by flushing with 5 BV of water. 

Typical Usage 

n Supplied in granular or powder forms. 

&anules are designed for packed bed 

applications of any size; powder is used 

in DE Filter Systems or mixed directly 

into trrsalment tanks. 

n Since studies by the EPA and the 

Department of Commerce have shown 

that arsenic is most readily removed in 

ik oxidized form, pretreatment with 

chlorine. ozone or another oxidant k 

recommended to achieve best results. 

n Peak arsenic removal capacity is 

reached at pH 6.0. 

m ATSfM Arsenic technology works best on 

cfrtnking water contaminated with arsenic 

levels of 1.0 mg/l or less. m of at IeaSt 

5 - 10 minutes is recommended. longer 

time will give better results. 

-- 
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Campasiibn . . . . . . . . . ..*....~..*.......r.....~.“................. RlrrJcel bauxite qmerg’d wiel vefsal 
aluminum hydmide 

. . . ..~..................~..............~.....,I,~,,.............. .m50 mesh gmnules 
eowderinvatylngsizes 

Bulk Densii . . . . . . . . . . . . . . . . . . ..~................................. .45wFt3 

L&L uuc 

Effluent : ppb Arsenic 
25 , 

101 ATS Arsenic 

+ Activated AI&, 

0’ , I I i I 
20 40 60 80 160 

I I I I I 
120 140 160 Ii30 200 

Bed Volumes 

hr further infmnatkm phone (MS) 205-6573 or 6!!62 or w&e: Engdhard Corporation, 101 Wood Avenue, kdin, New Jwsey 08830 



Ecolochem Water Treatment Systems 
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EQUIPMENT 
meverse Osmosis 

Fixed, skid-mounted systems and 
trailer-enclosed systems in 100 and 200 gpm 
sizes; custom systems for 1000 gpm and over. 

Skid-mounted and trailer-enclosed systems for 
50 gpm and up, for surface water treatment, 
RO pre-treatment, etc.; proprietary media and 
coagulant feed system included. 

Mobile system for demineralization, 
deoxygenation, filtration, softening, activated 
carbon; flow rates up to 1000 gpm per unit, 
depending on application. 

/aJeoxygenalion 

New membrane technology for removal of 
oxygen and other dissolved gases from water; 
patented DEOXQ process also available for 
removal of dissolved oxygen down to 1 ppb. 

q eItaFlow* Systems 

The DeltaFlow process is a new approach in 
water purification that uses three membrane 
technologies to produce ultrapure water 
without chemicals. 
jMJicrofi/tration 

Ecolochem microfiltration systems are 
extremely compact and offer the ability to 
filter high turbidity water sources with low 
operating and maintenance cost. The ceramic 
filters also offer excellent chemical resistance 
and the ability to withstand high pressures and 
temperatures. 

1 O/26/98 
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Ecolochem microfiltration systems are extremely 
compact and offer the ability to filter high turbidi 
water sources with low operating and maintenance 
cost. The ceramic filters also offer excellent chemical 
resistance and the ability to withstand high pressures 
and temperatures. 

http://www.ecoiochem.com/micro.html 
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Ecolochem, Inc., 
4545 Patent Road 
Norfolk, VA 23502 
Phone 757-855-9000 
Fax 757-855-1478 

Ecolochem, International, Inc., 
Hydrohouse, Peterborough 
PE2 6SE, UK 
Phone 01733-394555 
Fax 01733-390179 

http://www.ecolochem.com/equipment.html 
1 O/26/98 



2855 N.W. 75TH AVENUE l MIAMI, FLORIDA 33 122 U.S.A. l 305/592-l 000 l FAX 305/477-4 132 

October 23, 1998 VIA FAX AND FIRST CLASS MAIL 
703/769-8 182 

Mr. Michael Renga 
Harding Lawson Associates 
2 120 Washingtonian Blvd. 
Suite 300 
Arrmgton, VA 22204 

Dear Mr. Renga: 

As per our telephone conversation, I am pleased to provide the following budget estimate folr 
Ecolochem to provide an activated carbon system for toxic organic removal at the two locations 
in Orlando, FL. 

Ecolochem will likely provide our MultiFlow@ Series 500 skid or skids (drawing, pressure drop 
cume and description attached) loaded with granular activated carbon. We are currently working 
with our carbon supplier to determine details of the capacity of the carbon and handling and refire 
options. This could have a significant impact on the price, so as soon as I have this information, I 
will forward it to you. 

For now, I will outline the general costs to give you an idea. 

MultiFlow Series #500 skid 
Equipment preparation charge 
Daily equipment service charge 
Delivery and removal 

$2,00O/each 
$1 OO/day/each 
$1.70/mile round-trip 

(We did not discuss flow rates, however I believe the 500 skid will fit the application as it has a 
wide range of flow capability.) 

East Hartford, CT l Fontana, CA l Houston, TX l Miami, FL l Norfolk, VA . St. Louis, MO 



Mr. Michael Renga 
Harding Lawson Associates 
October 23, 1998 
Page 2 

Ecolochem will also provide a Field Service Representative (FSR) to support the start-up and if 
you desire, he can stay throughout the job to monitor the system. 

Field Service Representative (FSR) %4O.OO/hr. Minimum 8 hrs/day 
Per Diem $125/day/Pius travel cost to and from the job 

HLA will need to provide: 
0 suitable flow rate at sufficient pressure 
e suitable location 
e possible handling, unloading and disposal of the carbon 
0 off-loading and loading of the skid with a forklift 
0 suitable connections to and away from our skid 

I hope that this is helpfkl to you and I will contact you again once I have confirmed the details on 
the carbon. 

Very truly yours, 

ECOLOCHEM, INC. 

Michael E. Moore 
Technical Sales Manager 

Encl: MultiFlow Series #500 Drawing, Pressure Drop Curve and Description 

.- -\ 

ECOLOCHEM: INC. 2855 N.W. 75TH AVENUE l MIAMI, FLORIDA 33 122 USA l 3051592-l 000 l FAX 3051477-4 132 

ca Prmed on Recycled Paper 
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MUTIFLOWSERIES 500 UNIT 

ASME Code Steel, rubber lined vessel with hydraulic flow capability of up to 250 GPM each. The 
vessel is equipped with two sight ports, media fill and removal connections, lifting ears, forklift 
ports, flow meter and a 5 micron media trap on the outlet. 

Materials of Construction: Carbon Steel Shell, Rubber Lining, Fiberglass and PVC Piping for 
Vessel, Carbon Steel for Mounting Skid 

Dimensions: Each Unit - Length 88”, Width 84”, Height 90”, Vessels is 5’ Diameter and 5’ 
Straight Side Height 

Onerating Weight: 10,000 Pounds 

Inlet/Outlet Pining Connections: 3”, 150 Lb. Flange 

i r Media: Granular Activated Carbon 

Instrumentation: Flow MeterITotalizer, Inlet/Outlet Pressure Gauges, Thornton 770 PC 
Conductivity meter and sensor 
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4.56 Ultraviolet (LX) Oxidation Page ‘I ‘of 5 

4.56 Ultraviolet (b”) Oxidation 
. . (J3z Situ Ground Water Remedirtiom Tecbl~) 

. ---..._ . . ..-.. _ _.._._ - . - . _ _-....-.- ._,- _. ,.. .-_.. _.. 

Water, and Leacb*e 
12 &ix Situ PbvskcaVChemrcal ‘Heatment iassumuq n~~W~rnf=~ 

‘Ultraviolet (U V ) ra&auon, ozone, and/or hydrogen permde are used 
destroy organic contaminants as water fiows into a treatment tank. If 
ozone is used as the oxidizer, an ozone destruction unit is used to 
collected off gases from the treatment tank and downstream tits where 
ozone: gas may collecf or escape. 

Description: W oxidation is a destruction process that oxidizes organic and explosive 
constituents in wastewater by the addition of strong oxidizers and 
irradiation with W light. oxidation of target contaminants is caused lq 
direct reaction with the oxidizers, W photolysis, and through the 
synergistic action of UV light, in combination with ozone (0,) and/or 
hydrogen peroxide (E1202). If complete mineralization is achieved, the 
final products of oxidation are carbori dioxide, water, and salts. The main 

Tv&al W/Oxida~ion advantage of W oxidation is that it is a destruction process, as opposed 
Ground water to air stripping or carbon adsorption, for which contaminants are exttacted 
Treatment Svstem and concentrated in a separate phase. UT’ oxidation processes can be 

’ configured in batch or continuous flow modes, depending onthe 
throughput under consideration. 

The UV oxidation process is general done with low pressure lamps 
opemting at 65 watts of electricity for ozone systems and lamps opating 
at 15kW to 6OlcW for hydrogen peroxide systems. 

W photoiysis is the process by which chemical bonds of the 
contaminants are broken under the influence of UV light. Products of 
photo-degradation vary according to the matrix in which the process 

http:l/~~.fitr.gov/~~~tion4/4-56.h~ 1,0!23/98 
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4.56 Uha\-i&t (IJV) Oxidation 

ID: 14D76366i50 

occurs, but the complete conversion of an organic contaminadr to COzT H 
?O, etc- is not probable. 

The duration of operation and maintenance of W oxidation depends on 
influent w&x turbidi~, con tamkant and metal concentrations, existence 
of free radical scavengers, and the required maiatenance intervals on W 
reactors and quartz sleeves.. 

Limitations: 

DSERTS Code: F21 (UV 

PraCticaXly any orpnic ive sith the hydroxyl 
radical can potentially be treated. A wide variety of organic and explosive 
contaminants are suscentible to destruction by W/oxidation, including 
petroleum hydrocarbon;; chlorinated h@ocarbons used as indusnial - 
solvents and cleaners; and ordnance compounds such as TNT, RDX, and 
HMX. In many cases, chlorinated hydrocarbons that are resistant to 
biodegradation may be ef%ctiveiI; treated by IJVloxidarion. Typically, 
easily oxida organic compounds, such as those with double bonds 
(e.g., TCE, PCE, and vinyl chloride), as well as simple aromatic 
compounds (e.g., toluene, benzene, xylene, and phenol), are rapidly 
destroyed in LTV/oxidation processes. 

Limitations of WV/oxidation i 

. The aqueous stream being treated must provide for good 
transmission of UV light (h@ turbidity causes inteiferencej. This 
factor can be more critical for UVM,O, than W/O,. (Turbidity 
does not affect direct chemical oxidation of the conht by $0 

2 or O,.) 
. 

. 

. 

Free radical scavengers can inhibit contaminant destruction 
efficiency. Excessive dosages of chemical oxidizers ma): ati as a 
scavenger. 
The aqueous stream to be treated by WV/otidation shotid be 
relativelv fhe. of heavy metal ions (less than 10 n&L) and 
insolubl& oil or grease to minimize the potential for fouling of the 
quark &eves. 
When W/O, is used on volatile organics such as TCA. the 
contaminants may be volatilized (e.g., Wipped” j rather than 
destroyed. They would then have to be removed fi-om the off-gas 
bv activated carbon adsorption or catalytic oxidation. 
dosts may be higher than competing technologies because of 
energy requirements. 
Retreatment of the aqueous stream may be required to minimire 
ongoing cleaning and mai~~enawe of W reactor and quartz 
sleeves. 
Handling and storage of oxidiirs require special safkty 
precautions. 

Data Needs: -’ A detailed discussion of these is provided h Substion 



2.2.2 @I&a Requirements f&Ground Water, Surface Water. and 

Performance Data: 

Leach&e). .‘i:., ,gp.<: _ :..‘. -2. :.:“;.‘,.**. 
Desiw and operational parameters include contact or retention tixne, 
-influcnt water turbidity, metals and contaminant concentrations, existence 
of he radical scavengers, oxidizer influent dosages, pH, rcmperature, U\’ 
lamp intensity, and performan ce characteristics of catalysts. 

The UV/oxidation is an treatment tecbnolo~ --_. - 
that has been used in full-scale grotkd water treatment application for 
more than 10 years. Currently, W/oxidation processes are in operation in 
more than 15 full-scale rem& appGcations. -4 majority of these 
appfications are for gound water contaminated with vleum products 
or with a variety of industrial solvent-related organics such as TCE, DCE, 
TCA, and vinyl chloride- 

A wide range of sizes of W/oxidation systems are coxtmerc~~ly . 
I available. Single-lamp benchtop reactors that can be operafed m batch or 

continuous modes are available for the performance of treatability studies. 
Pilot and W-scale systems are avaiI.able to handle higher throughput 
(e.g., 3,800 to3,800,000 liters or 1,000 to l,OOO,OOO gallons per day). 

\memlly ae between SbmF l@JO liters (SO.10 to 
$10.00 r 1,000 gallons). Factors that influene the cost to implement@ 

References: 

* Types and concentration of comaminam (as they &ect oxidizer 
selection, oxidizer dosage, W light intensiv, and treatment time). 

l Degme of conwminam destruction required. 
- Desired water flow rates. 
l Requirements for pretreatment and/or post-treatment. 

Buhts, R., P. Malone, and D. 8. “Evaluation of 
Ultra-Violet/&one Treatment of Rocky Mountain Arsenal (RMA) 
Groundwater”, USA&WES Technka.I Report No. Y-78-1 _ 

California Base Closure Environmenti Committee (CBCEC), 1994. 
Tmztmeni Tecknologies Appliccrfions .&fatr%x for Base Closure 
A&vi&s, Revision .I, Technology Matchq Process Action Team, 
November, 1994. 

Chrim, P-L. and A.M. Collins, April 1990. “Treatment of Organic: 
Contaxnhated Groundwater by Using Ultraviolet Light and 
Hydrogen Peroxide,” in Proceedin& of she Annual Ary Environmenital 
S~oshtm, USAT- Report CETHA-TE-TR-90055. 

EPA, 1989. U&rox In!erncrtMnor W Ozone rrenhnent for Liquids, EIPA 
MEL, series includes Technology Evaluation, EPN540/5-89/012, 
PB90-198177; Applications Analysis, EPM4O/A5-891012; Technology 
Demonstration Summaq, EPA/%O/S5-891’012; and Demonstmbon 
Bulletin, EPA/540/MS-S9/012. 

.’ -- EPA, 1990. Innwative and Altemative Tecknology Asstmment Manm!, 



NOV-04-98 14:48 FROM:HARDINC LAWSON ASSOC ID: 1407SS65150 P&&GE 5/b 

r 

LOCATION 

Sunnyvale, CA 
(full-scalej 
CbuW 

Moffe? Federal Air 
field, CA 
(fuil-scale) 
(buil:) 

~offey-dlle . l-33 
[piiotealei 
;buin) 

flizabelh city, NC 
(fUll-SC&) 
(built) 

Lowry AFB, CO 
(pilot-scale) 
@tit) 

New Hampshire 
(fulkcale) 
(estimate) 

MickQ2.n 
(full-scale) 
(estimate) 

Canada 
(fuIl-scsle~ 
(estimate) 

Table 3. Capital Cost Summary for Treatment Walls 

DIMENSIONS 

75-m shy wall on either 
sick of 12-m lcng 
treatmentssction: 6m 
Ueep; 3.5-m vertical and 
1.2-m Rowthrough 
thidrness of iron 

6.6-m long in&rtad<ing 
sheet piles on either side 
of a 32-m wide. 32-m 
thick, and 8-2-m seep 
mctiin cd 

150~mslurrywal10n 

eitherside of 6-m long 
gate; Sm deep: 3&n 
vertical and 1 -m 
ftowthmughthickrless 
ofitvn 

45-m long, 5.5m deep, 
and 0.6-m wide Zen3 
vabnt iron wall 

3.5-m wide, 1.6-m thick. 
and 2.S-m deep gate with 
5-m long cutoff walls on 
each side of the reaction 
zone 

4@mIongw&lwi2h 
several gates: 9-m deep 

90-m long with 3 gates: 
6-m deep 

4!5-m long with 2 gates; 
45-m deep 

CONTAMINANTS 
-I- 
I 

I- 2 mg/LVC, 
C&I 3-DCE, and 
TCE 

1 mS;LTCE 

loo’s & @L-I-GE 

TCE. chromium 

850~ gfLTCE 
220 CL g/L cis-I .Z-IXE 

‘100’s y giLTCE, VC, 
c&+1,2-lxx 

construe. 

220.m 

m5,ooo 

1,200,000 

300,000 

130.000 

COST is 2 
Media 

32500 

la31 

720,ooo 

3Db.ooO 

460,ooo 

420,ooo 

137,!500 

52,500 
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gwtp.htm at www.magnet.state.ma.us Page 1 of 1 

Baird & McGuire Groundwater Treatment 
Plant . 

@ion 
umns 

Contaminated groundwater is pumped from six extraction wells to the groundwater 
treatment plant. The treatment plant removes solids, metals and organic 
contaminants. The metals process consists of two stages. In the first stage, arsenic is 
removed by precipitation at a relativelv neutral pH. In the second stage, other metals 
are remqvedat-a higher pH. Metallic sludge is dried and then trucked offsite to a 
disposal facility. After metals are removed from the groundwater, most of the organic 
contaminants are removed with meatzn.ent. Biological treatment consists of 
micro-organisms eatin the oIganics_in.tb.e>resence of oxyg_en. Biological sludge is 
dr% fib lsposed of m the. on-site incinerat!&%<%‘an off-site landfill. 

Following biological treatment, groundwater is pumped to a sand filtration syste:m 
where more solids are removed. Carbon adsorption columns are the last step in the 
process to remove any remaining organic compounds. 

Back to Baird & McGuire SuDerfund Site Home Page 

http://www.magnet.state.ma.us/dep/bwsc/baird/gwtp.htm 1 O/l 6/98 
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Baird & McGuire Superfimd Site ;-. 

This page was developed by: 
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New Enghnd DiVision 
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Site Contacts 
asp q LJ- ;3>,.+ 

Baird & McGuire Site Hotline (617) 5?W i 
I Clx&J~Ipp&i i\? 

IL 16’ 
EPA Remedial Project Manger Janowski.Chet@?enamail.ena.gov 

/ix’ 
(617) 573 -9623 J 

1. :F 
$\\k 

Kristen Conroy 

EPA Community Relations Conrov.K.ristenO,epamai1.eoa.P;ov 

(617) 565-3618 
Helen Waldorf 

DEP Contact 
..- . .- __-.. ____ 

fielen. Waldorf@state.ma.us &f&& p L- 

(617) 292-57.16 . . .._I.. 

Back to Top ’ r ‘jc / 
.--. .__ .---_----- 

Site History 

The Baird & McGuire Site is located on South Street near the Holbrook/Randolph 
line in Massachusetts. Eight of the twenty acres comprising the site have been owned 
by Baird & McGuire, Inc., since 19 12. For more than 70 years, Baird & McGuire 
operated a chemical manufacturing and batching facility on the property. Activities 
included mixing, packaging, storing and distribution of various products, including 
herbicides, pesticides, disinfectants, soaps, floor waxes and solvents. The property 
originally included a laboratory, storage and mixing buildings, an office building and 
a tank farm. Some of the raw materials used at the site were stored in the tank farm 
and piped to the laboratory or mixing buildings. Other raw materials were stored in 
drums. 

Waste disposal at the site included direct discharges into the soil, a nearby brook: and 
wetlands, and dumping in a former gravel pit (now covered) in the eastern part of the 

3 site. Underground disposal systems also were used. The South Street wellfield, part 
of the municipal water supply for Holbrook, is within 1,500 feet of the former Baird 
& McGuire plant area. The last operating well was closed in 1982 due to organic: 
contamination. Studies indicate that contaminants used or stored at the site were 

http://www.magnet.state.ma.us/dep/bwsc/baird/main.htm 10/16/98 
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possible sources. 

Site Contamination 

The groundwater is contaminated with pesticides and organic and inorganic 
chemicals. Studies found significant levels of volatile organic compounds (VOCs), 
other organic compounds, arsenic and pesticides including DDT and chlordane in 
Cochato River sediments. Site soils were found to be contaminated with VOCs, 
polycyclic aromatic hydrocarbons (PAL-Is), other organic compounds, pesticides, 
dioxin and heavy metals such as lead and arsenic. Dioxin also has been detected in 
area wetland soils. 

Remedial Activities 

The Super-fund cleanup project at the Baird & McGuire Site is divided into four 
operable units. The Record of Decision (ROD) for the first two operable units was 
signed in September 1986; the ROD for the third operable unit was signed in 
September 1989; and the ROD for the fourth operable unit was signed in September 
1990. The goals of the first three operable units are to manage migration and control 
the source of contamination. The goal of the fourth operable unit is to replace the 
“Lost Demand” to the Town of Holbrook due to contamination of the South Street 
Wells. 

dperable Unit # 1 : Groundwater Treatment Plant (GWTP) 

Construction of the GWTP was completed in 1992. This treatment plant removes 
metals and VOCs from the contaminated groundwater at this site. 

Operable Unit # 2 : Contaminated Soil Incineration 

The soils at Baird & McGuire are contaminated with creosotes, VOCs, pesticides 
herbicides and heavy metals (arsenic and lead). This soil will be incinerated over a 
two year period to destroy the organic compounds. Incinerated ash is tested to insure 
that the metals do not leach into the groundwater. If it fails this analysis, the ash is 
stabilized prior to being backfilled on site. 

Operable Unit # 3 : Cochato River Sediment Dredging 

The Cochato River, which is located downstream of the site, was dredged to remove 
contaminated sediments. These sediments were then treated in the incinerator. 

Operable Unit # 4 : Donna Road Water Supply 

To replace the “lost demand” of the South Street Wells contaminated by Baird & 
McGuire, the ROD determined that the Donna Road Aquifer should be developed to 
supply the Town of Holbrook with 3 10,000 gallons per day. 

:J---% 

Back to TOP -‘-’ rT7 
__---. 

Task Force Meeting Schedule 
http://v+ww.magnet.state.ma.us/dep/bwsc/baird/main.htm lo/16198 
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Please contact Kristen Conroy (iSOnrov.Kristen@,e~amail.e~a.go~, 
‘(617) 565-3618) call for more information on the next meeting of 
the Baird & McGuire Task Force. 

Back to TOD 

Other Links 
Massachusetts Department of Environmental Protection 

Bureau of Waste Site Cleanun _,.:._ , .., 
Environmental Protection Agency - Region I 

U.S. Armv Corps of Engineers - New England Division 

Back to TOD 

Comments or Questions 

Department of Environmental Protection 
One Winter Street, 7th Floor 
Boston, MA 02108 
(617) 292-5716 

9 D. Bakelv@state. ma. us 

: 

http://www.magnet.state.ma.us/dep/bwsc/baird/main.htm 1 O/l 6198 



OFFICES: 
6630 BALTiMORE NAT’L PIKE 
ROUTE do WEST 
BALTIMORE. MD 21tZ% 
410-747-3770 
800-832-9661 
FAX 419-788-8729 

PHASE 
SEPARATION 

SCIENCE, 
INC. 

Qutmtion 

Date: t O/28/95 Page 1 of 1 

TO: Michael Renga . - 703-769-8182 Fax Number: 
Hardinn Lawson Associates Phone Number; 703-769-8187 

Y 2120 Washington Boulevard 
Arlington, VA 22204 

From: Craig T. Harden Quotation Number: 98102800 1 H 

Project: Groundwater discharge 

Method Price per Sample Analysis 

Discharae Monitorinq 

Metals 
Indudes: Anfimony, Arsenic, 
Barium, Beryllium, Cadmium, 
Chromium, Cobaii, Copper, Lead, 
Manganese, Memry, Nickel, 
Selenium, Silver, Sodium, Tin and 
Zinc. 
BOD 
Cyanide 
Oil & Grease 
Phenolb 
TSS 
T-l-0 

Ma frix: Wafer 

$1057.25 

EPA 200.8 

EPA 405.1 
EPA 335.2 
EPA 1664 
EPA 423.1 
EPA 160.2 
EPA 624/625/606 

This quoktion is valid for a period of one year. Please include the Quotation 
Number on the chain of custody to insure proper invoicing. Sample containers 
and sample pickup are included in the proposal. 



Fax Number: 

From: 

Date: 

Subject: 

I Project Number: 

Number of pages (including this cover sheet): - 

Original to follow by mail: / Yes No 

cc: 

Transmitted by: 

If you do not receive all pages, please call sender at (703) 769-8181. 

The Information contarned In this facsrmrie IS Intended only for the use of the named reclplent. It may 
contain onvileged and confidential Information. If you are not the rntenaeo recrplent. you are notified that 

anv drssemrnatton. distnbution or copying of this facsrmrle IS oronibrted. If you have recetved this 
fadsrmrfe rn error. bfease rmmearately notrfy us oy teleonone ano return the orrgrnal to us at the address 
oeiow my mail. We wail reimburse vou for oostage 90 not dlsc:ose the contents to anyone. ThanK you. 

. 

m Haroing Lawson Assocates 
- 
: : ; =A: 

2120 Washington Blva. Suite 300 - 
- Arirngron. VA 222OC - .7031 330-8181 FAX (703) 769-8182 
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Permittee: 

we. ~ 

INDUSTRlZWJSER.DfS(3IARGE PERECTT 
Number : 

C062QA f-7 

Category:Gromdwater Discharge 
Expiration Date: 

0e/01/00 

parameter 

Sample 
?trPe 

Monitoring 
Freuuencv 

Reporting 

Antimony 
Arsenic 
Barium 
Beryllium 

Cadmium 
Chromium (Total) 
Cobalt 
Copper 

(Cyanide -I 
Grease 

Mabganese 
Mercury 

a. -- 
Selenium 
Silver 

B 
odium 

Tin> 
Zinc 
Total Metals 
Total Phenols 
TSS 
*I" 

A state-certified laboratory shall 
be used for analysis (except 

pH1. Analysis, may be performed in-house provided tha? the 

permittee petitlons 
the City for approval 

of in-house analysis and . 

that EPA-approved 
laboratory methodologies are used for analysxs If analyses are performed an- 

(see Title 40 c=, Part 136) l ;tz”ui, shall prevail for any split 

house, the City's laboratory 
samples. 

Reports on wastewater analysis 
produced still be submitted to 

the 

Control Section as follows: . . 



MEMO T8mp3 

TOI 813 2613$% 
TC, rzaue 

Michael Renga Kevin Smunons 
Fax 813 862 0887 

I ART 

Fran: ome 
Michael J. Mann, P.E. 28 October 1998 

GW Remediation - NI’C Orlando 
.- - 

? I apologize for being late on this information. Assuming chemical precipitation for inorganics and carbon 
adsorption for organ&, with a nominal treatment capacity of 20 pm, approxtmatc~~ 6 months Of 
operation with a plant availability of 85%., will be required. We haw assumed that this plant will be skid 
mounted and be relocated from SA 8 to SA 9; once started up: it will run essentially unattended with a 
qualified operator spending two days per week at the site. This cost for the is contained in line 7, Tteatmart 
Process and Operation. The opemtions w once star&-up is line 8,0&M. Our cost estimate fbr the tasks 
is as follows: 

Dear Mike, 

1 Treatability Studies $5,000 
2 Design (required) $10,000 
3 Mobilization/Site Prep $15,000 
4 Well xnstallation $20,000 
5 Utilities $3,000 
6 MisccIianeous Equipment $10,000 
7 T!rattllellt Process and ops $75,000 
S O&M (required) $7,000 per month 
9 site FLest4mticm $5,000 

This assumes that process sampling, anal>-&& pmnlttln& and mporting will be provided by others and 
that the sites arc accessible and commercial power and water arc;; available for connection. Three collccrjion 
weUs (4”) in and two monitoring wells (2”) will be installed m each SA. 

We would like to talk to you about this in more detail and with rhat discussion. 
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TELEFAX 

curfar.. 

ARcaDs c;rq?hty 6 hsf!cr* tic 

14497 North Dala M&y h-iay 
Suih 240 

Tempo 

flwidr 33614 

7d 813 244 3tw 

Fax 813 962 096; 

5USlNESS UN!1 

If you da noI receive all pm, please csil lo Itt irr know es sun * po’alble. 

THIS MESS4GE Is INTENDED ONLY FOR THE USE OF THE INCWDUAL OR EN7IlY TO Wcilcn IT IS ADDRESSED AND MAY 
CONTAIN INFORMATION THAT IS PRIVILEGED. CONFIDENTIAL, AND eXEMPT FROM MSGLOSURE UNDER APPUCABLE LAW 
If the reader of this massage is et4 thd intended mipimt. or the empbyem M q?mt rcrpmribIo for debwing ths mosrgo to tkm inbndod 
recipi&. you are hereby not&d that jny dissemination. distribution, er cMng d this cernmunication is strictly prohiblad. If you tw& wcaivad 
this commuhicatibn in error, p&se notily u$ bnmediately by telephone and return the OrigiNi me$saga to us at tkc tbovo address vh the US. 

,_ postatselvice’. 
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