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APPENDIX G 

MONITORING WELL SAMPLING LOGS 



Project Number: 
Sample Location ID: VA G 00 3.01 

Tme: Start: 092f7 End: ///s Signature of Sampler: 

6 - Pmtrko m Ft. 
‘;;i h+Q 

Dqxh to Wall 3,;79 Ft. WOO wt*cirl: woo Lodcod?: W*l Ok 2inn Wuw LowI kuip. Uud: 
LPVC JLY- 

2fL 
rirch - d aoa. cond. PmLv 

s 
-ss -No -6il-a -ROU Aawrtd 

s 
-- _ Pm%l. Tntaducn 

- -- 

$ d.16 WR. (2 i-t.) 

c 

Garvd /.56 Wdl IrloQmy: 
Ho@t of WIIU Coh¶n x -.65 WR. (4 h.) - Pm+caaqSomn 7 N0 

-15 WI?. (6 '?I.) 
_ _ WR. Lin.) 

gg!” cdw ‘*a 2 < Tot& dal Puq+j XI 
-- 

, 



- - 
- - 
- - 
- - 
- - 
- - 

-mm 
-HNO,lD.l. Waler Sorution 
- Poubb wa1.r 
-- 

,- 

-I-‘-‘- 
-‘- I -‘- 



- . ,- SumMe Rtmp 
- - B&r 

Tempwuurt Dsg. C , 
PH. unns 
spudi: cordua* 
(umlnJcm. Q 25 CWJ. C.) 

,200 - 103. b 

; 
foe MO ?/3 7Po 

ShlC& j’fiO~+ZhAc 

,.:.. 





Project 
Project Number: og_i’-/Li.?O 

Sample Location IO: VI G 00 ‘3 D 2 
Time: Start 1130 End: l-4.07 

Point of Intarest: 

- - 
- - 

pH. vntta 6.70 . b I 
spuirc brdvniviy +. ‘- 

(umbbkm. Q 2S Dog. C.) A a3b 2as a31 

rAoo.ao6 >%OO > a00 

f 



Y 
I 



Project N ‘7 c 
Project Number: 

Sample Location iD: (>L- /A - od - 04 ( 

l-lme: start: \ 22 5; 

- -I- f I 
- -’ -J--AI 
- -1 -‘-I- 
- -‘- I -‘- 
- -‘- I -‘- 
- ----I -‘-I- 
- -I -‘-I- 
- -I -i-f- 

, 



signatum a! sampler: 

5 
-I- I’f- 
-I- I -‘- 

& 
-I- f -‘- 
-‘- I -‘- 

=i 
-I- I -‘- 
-‘- l -‘- 

xi 

-I-‘-‘- 

-‘- 
l 

-I- 

I- 

.:. 



Point of InBrest* 
I I I 

-@t--Q+++ 
Project Number: 03$--/Li.?b Date: g/w/ 957 
Sample Location ID: u2 G noso fi 

Tme: Start: 0857 End: i330 Signature of sampler: 

- . - Submusibl* P.8mp 
- - bier 

2. z 

P’fC’Silo~n Tubiq 
T&o.+BxeTubq 

- - Aimt 

32 
M-P 
k&sFiRu 

- ml& waw 
-- 

- - - 

Arbult Ai voc ppm WdMouth wm Fdd Oua &bud __ Wit-m --Jarcty 
Lh CMuiw -Cokmd -C&r 

I Purgr Our 

frmpwuurr. Oq. C 
PH. unna 
spuik c2xldUU~ 
(umlnu’cm. 0 25 bg. C.) 

.a’ 
JO1 !I 0 

/ 

Alutyliol P8nmew (UFM RIsuvuh Vdum /p-P* sunplr Bada 101 
fitmmd Lwhd -w-j cobclod 

UC. 12Oml d -J- J-L-J- 
u)C I --J - 

-J--J- 
-J--J- 
-J--f- 

n,= . -J- I --’ - 

J$q 
.-‘- I --I - 

2.5~ z -J- --I- I 



Signature of Sampler: 

Wafer LH*I Equip. Us-ad: 
&baa. coed. Proce 
-ROU Amvaled 
-Pm. Tnludocn 

- 

(.wnulAPP~mLoution) 

-lhtluNI (103%) 

2% M,thu\olrlS% ASTM Type II waw 
32 Dbod?d wur 
~fquimx Sdutim 

-r(r*- 
~HNofl.f. Watrr sdotien 
- Poub* wa1.r 
-- 



WoIl D.ptn%! .d’F R. ‘~Mwsur~J ATcg d Wo4 
-Hiinul -Top d Pmtoairr pmm pwrd) CiriuyWdl Dltforonu 

-rg 
m 
;;i 

-- 

P c-* 

Dqxh lo WIIU f3z FL “;“~;:I” woii Locked?: W.lDia.‘% Zirch 
&VU 

- wun Lrrol Equip. uwd: 
-Ainch ~OUI. Cond. F’rotm 

2 
-ss -m -6imh -ROU &watod 

3 
-- _ Fvws. Tnmaucn 

t 
- -- 

E 

-- 

( 

25% MO-~?‘. ASTM Typo II watw 
x Ddorixod wuor 
- Lquinoa Sdution 
__ Iloxam 
- HN3 ,/II.‘. Water Solution 
- Pouw Wa1.r 
-- 

Purgr Dua 

Trmpuaturr. Dq. C , 
PH. urhu 
Spdii bnduam-j 
(umhoucm. Qp 25 bg. C.) 
Wdaoon-Fbauaion.~-mv IIt L .; 
Diioyg;n. ppm 



Point of kiterest 

Project Number: 
Sample tocatiOn IO: l/.L C o” 30 .I 

Time: Start /L/I9 ‘1 End: ibOO Sicyatwe of Sampler: 

B -%l 

g DopUt 10 WUY )&,f&‘l. ‘+f.U l.klOti wall Lock&?: 
2 PVC LYOO 

W*L Dii &g Wuw L.rrd E&p. Uud: 

- ~noel. cowl. Pmta 

-SS No - -6indl -Rou &ovuod 

-- _ Proa. Tnredww 

a - 
kc 

P 
d.16 WR. (2 il.) WOU lmgriy: 

i-10ip-11 or Warw Cobmn X -35 WR. (4 6.) - FYuthunQSrmn 7 No 
z2izR -15 WR. (6 ix) carcntr cdlar Inud ZZ 

_ _ WR. (Jl.) mw -- 

T~mpuuuro. Dq. C , 
pw. UrMa 
Spuifk brdua* 
(umhoa/un. @ 2S Dog. C.) 



Project Number: 03i-/Li. 70 
Sample Location IO: Vl Go0 x0 I 
lime: Start: /503 End: /8<‘0 

Date: 

Signah~re of Sampler: 

I 

, 

.:.. 



Smple Location ID. 

Time: Start &3;14 Signature of Sampler: I 
I 

- - - 

,-. 



i 

Project: 
Project Number: 08ql4.m 

Sample Location ID: UFG OiOOJ. 

Time: Start 0917 End: /3i/o 

Point of lnterestl M*rf--d;r- 
Date: Mb/95 

Signature of Sampler: Q 4r 

- . ,- sulnrubl* Pump 
- - %hr 

(/)snwApp~~lautim) 
~Mnhaml (lKl%) 

2s l.mJunoyIsY. ASTM Typo II WXW 
r;l: Dhofiz?d wuw 
- Liquirwx Sdurion 

--- 
~HN0,rO.l. Wa1*rso4u1ian 
- Poub* wawr 
-- 
- , 

,sLh Comsiw -Cdond -Odor ,, !.. 

Puqa our @ 0.Y QL~ 3,6 cu.@ 

T*mp~vr*. oeg. c 
pn. vnN 
Spuilt corduaiviy 

/Y-S -15-1. zI.EE 



Iz - - 
- - 

- 

I3 -!ZLwm 

sunp* otutva1iom: 
AFbun(AiVoc - ppn W*ilMouth Feld Our. Cd&ad I h-h-e -Tutbd ~clru ,cbly 

LIn Ccmknu -Cdond -O&r 



i 

Project Number: 037/Li. 3.0 

Sample Location IO: u2 GOl2O.L 
lime: Start OS10 End: j/as 

Trmp.mvr. Oq. C , 
PH. units 
Spuiik cmdunlvky 
(umhaakm @ 25 Chg. C.) 

a6.0 



;ii hi-a 

i Dqth lo Wr(u - FL won uAr*kt won LOOM: war Dii AL 2inth wuw Lovd &iip. us&: 

d PVC LY- -4irm &3ct. coed. Probr 

-SE -m -8irch _ ROU Acnvrtod 
: -- -Pm% fnrudur 

: - 

ki 
J.1 I GaKR. (2 in.1 CiaWd wou kegy: 

uqa of Watn Column X -35 CWR. (A k-1 - Pm.cawwSaun 7 No 

-R ~l~Gu=L(tl il.) 
_ _ CUR. (.-in.) TOW du Purpd 

bntnc* C-MU lnucl ZZ 
- hr -- 



he? 
, 

W*lDi& r- - 2&l Wqu Lwol Equip. Und: 
-linztt A ooa. cmd. Pro00 
,,uinoh -Float mvrtod 
-- _ Press. TCIMucU 

Purgr Dua 

Tmpwuurr, Oog. C , 
PH. unna 
Spuifk btiubviy 
(umhoskm. I@ 25 bg. C.) 
Oddmon - Roduaion. J. my 
Diudwd O&t, ppm 



Project: 6 
Project Number: Ot38L;‘jLj.?O cat9 : 

Sample Location IO: i/~GorYoe 
I 

Time: Start: ills’ End: /3Yl? Signaturw of Sampler: 



- - m- 5 ..- 
3 . .g5 

~.16WR.(Zir.) 
Hm+Iof Wa1n otrmn x ,.65 WR(1h.) . 

R -15 WR. (6 al.) 
_ _ WR. (-in.) 

r ,;sx Pu* 

wall wogny: 
Prol~SUUfW 
Corm* Collar maa 
mr 

l&l 
- 

-- 

Ambunt Ai voc 

I 
Purgr oua 

Tmpuamra. oeg. c 
PH. untu 
spailic brduamy 
(umhoa&m. @ 25 Oog. C.) 
Oxidamn - R4aam. r/. m 
Dinohd Oay&n. ppm 

FaidOamCc4os.d -k-k-m 
& hComaiw -Colon8 -Odor 

-C@W 

-- .c 
L- 
-m 

na 
4OC 
rOC 

, 



well Lodad?: TV 

-,” 

WIIoii A tirck - Wuw Lwol Equip. Uud: 
-4itKh ~0.a. co?ld. Probe 
-dir& -ROU Aalvrmd 

-- _ P?eu. fnncdur 

Equ$mmf IO (/w-APPYmLw--9 
- Mhuml(100%) 

25% Mdunovr5% ASTM Type II wa1.r 
d; Deiodzmd wuu 
- Liqlinoa solutbl 
- HWSN 
~HN0,fD.l. Waw Soblion 
- Potabh watar 
-- 



Project Number: 08i-fLi.30 Ciltfl: 
Sample Location IO: V.I. G of 50.1 

I 

lime: Start ox,5 End: l2Os- S@ature of Sampler: 

Purp Dur 

Tbmouxwrr. 0.a. C 
pn, &MS - 
spud’s CQrduaiviy 
(umhoticm 0 25 Dbg. C.) 

l4.30 

AN~#s~ Pumwr ) I hetd Pmurruion VdUflU /IS-P* SampIa Baxk IDS 
Akbmd Muhcd RW cdkmd 

Ha. jaOml.- d -‘-’ -’ .- 
-’ -I,- 
-‘-I.--- 

-‘- -I.- 
-‘- f -’ .- 

I 



- 
- 
- 

Pomukic Pump 
Suwnuaible Pump 
&au 
PVW%iin Tubiq 
TdmSikon Tubq 
Aira 
M-P 
h-lh.Far 

, spaific bnduaivby 
(ufnhcam. Q 25 Deg. C.) 
ondulon - Rauclion. J- my 
D*rdwd O&n. ppm 

c 

, 



P 

Project Number: 08c;--/ci. 30 Date: 
Sample Location IO: 1/.1 GO 2’601 

Time: Start: 0 53 34 End: iis9 Signature of Sampler: 

wou D.pul ni?s R. JJ.h.wrti J -TopdWd W*l Rivr 3&t-up m R. ~~~~~~ 
-niirul -Top d Pmlut~ 

F*n 
porn gwnd) ca.¶ilqwrs OdlUWM 

-rq 
6 
F 

-- Pmtectiv. .Et!L% 
cuing 

M 
D*pch 10 Wur & h WI0 J&lDfid well Loem Wei oi& 2 inch 

r/PVC LLY’i 
AL Wur Llvd E&p. Uud: 
- 4 irCn ~0.u. Cd. Prob. 

s 
-SS -m -6imzh -AOU Acwud 

s 
m- _ Prou. Tnradvcr 

iii 
- -- 

J.16 WR. (2 h.) 
Haight of Watw Column X ,.15 CUR (4 6) - 

. . 7,YR -15 GUR. (6 6) 
PmCUTQSbWO 

I _ WR. Lift.) -- - 



.- 
Ooph 10 wuu NFL Wd ullm-d woo L&ad?: W11ef Lwd kuip. Usad: 

d PVC ,?LY+r - L Duf. cmd. ha 

$ 
-ss -* -6irch -ROU Amvs1od 

-I’ma. Tnmuucw 

f 
-_*- -- 

- 

ki 

_ _ WR. (Jt.1 -- 

(/NThuAPpymLDu*J 

- M6harcl(103%) 

2% MothwaMSY. ASTM Type il YI:U 
311 Dhorized wuu 
__ Li+ms sdution 

Hrxans 
=HNO,/O.!. WUrrSdution 
- Pouw wu*r 
-- 

g 
a 

I 
frmpmma. Oq. C . 

E pn. unns 



Project Number: ogtj-lLi.30 

Sampie Location IO: 0.2 G CJ 1% 0.2 
Time: Staart: 1oq5 End: is-05- 

Oqxh to wuu q.31 FL w&l lAdfad?: 
LY- 

Wuw LH.I Eiqip. Usad: 
- Looa. and. Pmb9 

s 
-SS -No -lit-d AOU Ac3ivat.d 

1 
m- =Pmr. Tiwwch~~w 

ii 
- n- 

J.18 WR. (2 h.) 

_ _ WR. (-in.) -. - 

Trmpuuvrr. Deg. C 
pH. V~RI 
Spunk bnduniviy 
(vmbahn. @ 25 Oog. C.) 

, 

.:r. 



oqth 10 wuu /3.89 FL Well ualrhc weuLocbd?: w*a Dia. d tkh wuu I3v.l Equip. uud: 

LPVC LY- -rifxh ~0uI. cod. probe 

E 

-S-S -m -6irch -ROU Amwld 

-- -Prw. Tnmuur 

Pwtaaitc hmp m 
1 / An Ttw Apply a! LoUdon) 

~MsItlamI (1WY.) 
23% MochuroMSY. UT)*1 Typr II wa:w 

SL: ooiorirad wur 
__ L+ircu Sdutkn 

Huyr 
=Hhqlo.l. wamr solution 
~PoUb& wamr 
-- 



Project Number: oggf4.30 Date: 5?/$?3/9.s+ 
Sample Location ID: Ul GOAOQL / ’ 

Time: Start 0810 End: Signature of Sampler: I/ 3 8 

-I- 

-‘- l P’ -- 



(/AnnwApplyMkxuion) 
~M*tnna1(103%) 

25% MdunoYISY. ASTM Type II wrw 
z;L: o&riled wuu 
- L+r!a SdU~ 

--- 
-HNOjQ.I. Wat#r Sokhon 
__ Poouw WUW 
-- 
- 

2 
T*mpuuurq org. c 
PY WI- 

a spuific cwduorvj 
u (umhxkm. Q 25 Dog. C.) 



( / An n-u1 rppy u Loutim) 
~MffhMoI (lWY.) 

- 

Twnpmturr. Oq. C 
p-4. unns 
specific bndunNiy 
(umhoskm. V 25 Dog. C.) 

-‘- 1. I 

-‘-I-‘- 
-‘- I -‘- 
-‘- ’ -‘- 
-‘- I -‘- 
-‘- I -‘- 

Y, 
-’ -‘-‘- 

2 3-L -‘- ’ -‘- 



D*pck ,o walu I’l.Fl. Wd ~1~~ Wd LOOM: wuu ~wd Equip. Uud: 

L PVC 
-6il-d 

JLEhu. corm. Pretm 

ss - -ROU Amvlld 

E 

- 
- -Pm% Tnraducr 

(.wThaIAppiyaLoution) 
~MMlunol (1 Wr.) 

25% M*uunoWSY. AsrM Type II WYIIU 
ZL: oaiorimd waw 
~cjsuimx solution 
-Mm K--% 
-HNOj’D.I. WarrrSoluIi~n 
-Pout& watw 

,-- 
- I 
- 



Project Numkr: 085’-/Li. 36 

Sample Location ID: OA GQ3VOL 
Time: Start 0% 35 End: i/O0 Signahm of Sampler: 

- 

z 

oqul lo wuu lIl.lk FL WIP k1rliak wdl L&he: 
L PVC LY- 

E 
-ss -m 

W-1 air AL 2itxh Wuw Cwai kuip. Uses: 
-4ircfl &leu. Cad. Proa 
-6irch -ROU klwrmd 
v- _ Press. TnLrwuw 

- v- 

- - 

2. z 
- - 

z 

P*nsuk Pump 
Sub4mmibi* Pump 
8ab. 
fVXikon Tubirg 
fa-b-Tubng 
Aim 
-mP 
Ldh!=itlr 
Pmsuvat FtlW 

..-,-..- 
25% MhinoMiY. ASThf Type II wztw 

z;zIaa&ed wuu 
. Lquina soludo4 - 
.f+=u* - 
HNOJ0.I. Warrr Soiution 

= PO& Wu*r 

, 

I 



Project- 
Project Number: 
Sample Location IO: 1/F G 0 250 . . 

Tme: Shrt 090 1 End: /Y/7 alure ol Sampler: 

w0a 0opm JT,dwd iC).at FL &~~rod W*l Riwr SObup EM R. 
~Hinul -Top d Pmtti~ (hum pwrd) 

CIJiro 
I P!UI.Cth -- E.&FL 
F c=;ng 

0.m 10 war 9.3(0 FL won *10dk wdl Lo&ad?: Wol oia. d 2.i-d Wua Lwd kuip. h-3: 
APVC rircn - daou. cod. Probe 

5 

-ss ~6ir-d -Rou Acbvawd 

-- _ Pmr. Tnm~un 
&l - 

k 
J.16 WR. (2 ‘n.) ,6 GaWd l WOK WoglitfI 

U&+SI OI ~atn Oobmn 
* 3.85 FL 

X -85 WR. (A h.) - ProLcaungSuun 7 m 
~15WR.(6il.) Ccmiw* cdlu lntacl 

10 ToulGrlPuqed mu ZI 
_ _ WR. Lin.) -- 

P*ltu.ak Pump 3z?!s2& 
Submrribl* Pump 

(.JAlThafAppty6Laulion) 
~MeamI (1WY.) 

2% LIoUumMSY. ASTM Typo II walu 
x 09iorir.d wuu 
- l&Jinoa soludon 

--- 
~wNoju.I. Walrr scJu1ion 
- Pouw wamr 
-- 

/lfF*Y Pmsmvuon Vdurn smpr Baa 10s 

-‘- 1 -‘- 
-I-‘- 

-‘- 
-‘- I -I- 
-‘- t -‘- 

.-I-/-‘- 
-‘- l -‘- 



, 



Sample Location IO: 

Time: Start: dk ‘7 End: Signature cf Sampler: T. 

wdl Oepm @.i-Ft. --hhsund -Topd WII wet Riir stlck.up 
- 

R. PmtUUV0 Ft. 
%. Hiincal - -7opd Ruwc~m (Immpwx!? CaabgW.xz~ 

-ng 

J - 

s 
X.16 WA. (2 ir.) Wd lrfagmy: 

Heg% of Watw Column X 
;;3q R 

_ .85 WR. (4 n.) - PmrbW3gSUXtfV 
-15 WA. (6 il.) c4nonlo cdlat lnuot 
_ _ WR. Lin.) Cnnr -- 

(.wTlwApp~abdon) 
- Mduml (1cOY.) 
-2Js: L4danoUSY. ASH Type II watu 
- OhorizDd wuu 
~l&inoI sowion 
-H-f- 

i---x 
~HN0p.l. Wurr SoWon 
- Poubb wamr 
-- 
- 

Atutyliul P-w /UF*ld Pmwrvuion VdUf!U /rsunpr smpk Bad0 IO8 

I- x0 

fill*aa MIROU cobad 
: 

HCL - -‘- I-i-f- 

ZS 
4OC - -I- I -‘- 

PWPCB 
$1 lnoqants 

4OC f - -‘- -‘- 

HM, -‘- f - -‘- 
Exdouv*s 

=* TM 
EC - -I- I -‘- 

Zf toe 
Hso -‘- I - -‘- 

J 
nfso’ - -‘- l -‘- 

” g Niiru~ l - -‘- -‘- 

2% 

H;SO: 
NOW% 





1 - 



Project f%‘/- U-2,2&5 
Project Number: 
SampleLocaticn ID: ctrk J I 27 .- ‘j-‘# c 

lime: Start 0 94 “i End: /iuP+ 

-I 
L - -- 

L 16 WPI. (2 in.) 

_ _ WR. J-in.) c 
-. - 

Ambun Ai VOC ppm w*n WBJck 

Tol?lpwaJr~, Dog. c 
PH. umu 
spoafii cbnduamy 
(umkosfun. @ 25 C-q. C.) ..- 
oeaoon - Fktuuion. 4 mv .c .- 

Ohahod Or&s ppm - 

--17/AB, \ q-f c i; 

Aruiytiul PBrumI. /IF*ld Pmsowuim VdWN /fkmpr smpr 8auo 10s 
fittomd hmou cdl0u.d 

VOA ncl 
SVOA 

- -‘- 
4OC 

I. I 

PWPCB 
- f 

4X 
v/- -‘- 

- -‘- I 
lnoqmntr 

-‘- 

EWOSfWS 
MM, - -‘- I 
PC 

-’ .- 
I 

TPW 
- -‘- 

HSb 
-’ .- 

I 
Tot n%o’ 

- -‘- -’ .- 

NlIrS!* H$C( 
- -‘- -‘.- f 

- -‘- -‘.- I 

NO1.S: 



- 
I 



. . 

Project D c’l 

Sample Location ID: 
End: /A c.r- Sgndtura of Sampler: />I/$ f. 

A PVC 

-ss 

t - 
A.16 CiuR. (2 in.) G&v04 

Hm$M of Watw Cohnn X -45 G&R. (4 in.) . 
well hgmy: 

‘2 #2C R. ,l~WR.@ii.) 
c 

hL~S.CU~ 

_ _ WR. (Jn.) Tow Gu P,,rpd &~--‘*a 
-. - 

(/ ~UudFo4 
Equ@ron~ IO 

PwlsuJbc Pump 

- - Submuvble Pump 
- - mu 

- - PVC&km Tubing 

- - fmlbnyoOn Tub- 
- - Aim 

- - M-P 
- - wimmu 

-. Rryv& FllW 

(/rsRurAPPyaLbulion) 
~Mnluml(lwY*) 
-2% LwlunonS% ASTM Typr II wmDt 
- oeioexed wau 
- l&in~~ Sdutiod 
-w- 
~HN0,ICl.l. Waror Solution 
- muw wuor 
-- 

, 

I 

‘\ 



Sample Location I 
signature of sampler: icA4c.. 

Well o*ptn 6sx-k. k!h.8und 
,tMoncal 

TogdWeil WeI Riir s?luwp - Ft. 
,Top d Rotad (Imm gmuml) 

PfVtMDW Ft. 
C+ring’WIII 04tfww.a 

6 PfDt.ctwo 
CUM - 

R - 
5 

j o*pm to wur Izi”Ft. W*P Lktww 
x PVC 

wag LoacDd?: W*loii L2irGl - waler Lr4d Equip. usm: 

AYW -4imll ~Eha. cod. ha 

E 

-ss -m -8ircR _ Roat Amvrtmd 

-- _ Pmu. Tnruowr 

d - 

, 



APPENDIX H 

PERMEABILITY TEST RESULTS 



I 
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LABORATORY ANALYTICAL DATA 
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APPENDIX I-1 

LABORATORY SAMPLE TRACKING LOGS 



APPENDIX I-1. OFF-SITE SAMPLE TRACKING LOG 

Remedial Investigation Report, Operable Unit 1 
North Grinder Landfill 
Naval Training Center 

Orlando, Florida 

ANALYSIS PERFORMED TRACKING DATES 

ABB Lab 5 E 
x L H 

SDG Batch 
: 

COC-ID C-SAMP-ID 2 F 
s,gg~2borw d 

cl 2 b 

< > 2 E g $ e k 2 S-DATE c& 

3 

; g z i 

Ul-1 G7466 OUI UlPO1003 3.3 W X 5lzl95 519195 7 6130195 819195 
Ul-1 G7466 OUI UlPOl903 8-10 W X 5/2/95 519195 7 6130195 819195 
Ul-1 G7466 OUI UlPO3203 15-17 W X s/2/95 519195 7 6130195 819195 
Ul-1 G7395 OUI UlROOOOl NA W x x x x x 4121195 5123195 32 6130195 819195 
Ul-1 G7395 OUI UlSOOlOO 5-1.5 S x x x x x X 4121195 5/23/95 32 6130195 819195 
Ul-I G7395 OUI UlSOOlOOD .5-1.5 S x x x x x X 4lZll95 5123195 32 6130195 819195 
Ul-1 G7395 OUI Ul SOOIOOMS .5-1.5 S x x x x x X 4121195 5123195 32 6130195 819195 
Ul-1 G7395 OUI UlS00100MSD .5-l .5 S x x x x x X 4121195 5123195 32 6130195 819195 
Ul-1 G7395 OUl UlSOO200 .5-1.5 S x x x x x X 4121195 5123195 32 6130195 819195 

Ul-2 G7551 OUI Ul.PO3904 56.5-57.5 'A' X 5l12l95 6126195 45 6130195 819195 
Ul-2 G7551 OUI UlPO5205D NA W X 5/l 1195 6126195 46 6130195 819195 
Ul-2 G7610 OUI UlPO5901 23-24 W X S/19/95 6126195 38 6130195 819195 
Ul-2 G7610 OUI UlPO5902 57-58 W X 5119195 6126195 38 6130195 819195 
Ul-3 G8192 OUI UlGOOlOl 2.5-12.5 W xxxxxx x 819195 915195 27 915195 lOl13l95 
Ul-3 G8186 OUI UlG00201 22.5-27.5 W xxxxxx x 818195 915195 28 915195 10/13/95 

Page 1 of 15 
APPEN-II.XLS, LOGTRACK SEE NOTES AT END OF TABLE 



APPENDIX l-l _ OFF-SITE SAMPLE TRACKING LOG 

Remedial Investigation Report, Operable Unit 1 
North Grinder Landfill 
Naval Training Center 

Orlando, Florida 

I I I I I I 1 ANALYSIS PERFORMED TRACKING DATES _.. 

I-- l I I . I I I I 
Ul-3 G8192 OUI UlG00301 52.8-57.8 W X X X X X X 1 ) X 1 1 8/9/95 1 Q/5/95 1 27 1 915195 ~10/13/951 
III-3 GM49 OU1 UlG02201 9.4-19.4 -w - XXXXX) 813195 915195 33 Q/5/95 10/13/95 _. _ _-. ._ --. -.-.--.. I I I I I I , I I (1 1x1 

Ul-3 1 G8149 1 OUI ~UlG02301 I 1 34.2-39.2 1 W 1 X 1 X 1 X i X 1 X 1 X 1 I X 1 813195 Q/5/95 33 915195 10113/95 
@A/C& WI95 32 Q/5/95 10/13/95 

I 
Ul-3 G8160 OUI UlG02401 64.1-69.1 W xxxxxx x I,_“” YI. 
Ul-3 G8186 OUI UlG02501 8.7-18.7 W X X X X X X X X X 1 818195 1 9/t 
III-? CR186 OUI UlG02501MS 8.7-18.7 W xxxxxx 

86 OUI UlG02501MSD 8.7-18.7 W xxxxxx 

x x 8l7l95 915195 29 915195 10/13/95 
xlxlx x x 8l7l95 Q/5/95 29 915195 10/13/95 

819195 915195 27 915195 lOl13/95 
Ul-3 I G8186 1 OUI 1UlH00201 I 22.5-27.5 1 W I X I I &]j:cjj Q/5/95 28 9/S/95 lOl13l95 I 
111-3 I GM97 1 0IIl 1LJlH00301 I 1 52.8-57.8 1 W 1 X 1 I 1 1 1 819195 915195 27 915195 10/13/95 _, _ __.__ _-. -...----. I - I I I I I I I 1 i 1 
Ul-3 1 G8149 1 OUI 1lJlH02201 1 9.4-19.4 1 W 1 X I 1 I 1 m/Q5 ..-. 915195 33 915195 1Oll3l95 

a/5/95 33 Q/5/95 10113l95 

Page 2 of 15 
APPEN-I’ 

-, , .---- . . . . -- 1 
~1-3 1 ~8160 1 OUI IU1~0260i 
Ul-3 1 G8178 I OUI ~UlH02701 

-. - 
44.2-49.2 

57-62 
1 1 1 814195 / Q/5/95 1 32 i Q/5/95 / 10/13/951 

1 8i7l95 I 9/5/95 I 29 I 915195 ~iOli3l95 
8Rl95 
811195 
8/l I95 

-___ 
Q/5/95 
915195 
915195 

29 
35 
35 

915195 
Q/5/95 
915195 

I 
III-?, I fXi178 1 C-1111 1UlHO77OlF-l I 1 57-62 1 W I X 1 I I I 

1 813195 1 915195 1 33 1 Q/5/95 ~10/13/95) 
1 814195 1 Q/5/95 1 32 1 915195 1 lOli3l95 

29 
28 
27 

--..- 
G8137 
G8137 

NA 
NA 
NA 
NA 
NA 
NA 

915195 
915195 
Q/5/95 

915195 
915195 
9/5/95 I I I 

1 X 1 1 1 1 814195 1 915195 1 32 1 915195 IlOl13/951 

G8178 OUI 
G8186 OUI 
G8192 OUI NA 

NA 
9.9-19.9 9l22l95 

Q/22/95 
I 

Ul-4 1 G8220 1 OUl ~UlG00501 1 31.8-36.8 1 W 1 X 1 X ) X 

SEE NOTES AT END OF TABLE 

I 



APPENDIX l-l. OFF-SITE SAMPLE TRACKING LOG 

Remedial Investigation Report, Operable Unit 1 

North Grinder Landfill 
Naval Training Center 

Orlando, Florida 

I I I I I I I 1 ANALYSIS PERFORMED I TRACKING DATES I 

ABB Lab 5 x SDG Batch 
: 

COC-ID F C-SAMP-ID 4 F L pJgj~gjb0IW 2 2 
a 2 -1’~~~g~p~$ 2 3 

S-DATE 
is 

;$ 5 
cl n 

Ul-4 G8234 OUl UlG00601 53.1-58.1 W xxxxxx x 8/l 5195 g/22/95 38 g/22/95 10/26/95 
Ul-4 G8234 OUI UlG00701 11.7-21.7 W xxxxxx x 8/l 5195 9122l95 38 9l22l95 IO/26195 
Ul-4 G8234 OUl UlG00801 34.8-39.8 W xxxxxx X 8/l 5195 g/22/95 38 9l22/95 10126195 
Ui-4 G8272 OUl UlG00901 51.6-56.6 w xxxxxx x 8121 I95 9/22/95 32 9122195 10/26/95 

Ul-4 G8285 OUl U1G01901 
Ul-4 G8285 OUl UlG02001 
Ul-4 G8285 OUl UlG02001MS 
Ul-4 1 G8285 1 OUl ~U1G02001MSD~ 
Ul-4 1 G8306 1 OUl tUlG02101 

I ~1-4 I ~8234 I oul IuiH0080i I 1 34.8-39.8 I W I 8115195 1 9l22l95 I 38 1 9l22l95 llOl26l95i 

i ui-4 / G82gg / oui /uiHoi30i I / / / / / / j i 6i25i95 i 9i22i95 i 26 / 9i22i95 i lOiXi95i 
Ul-4 1 G8276 1 OUI ~UlH01401 1 33.8-38.8 1 W 1 X 1 

I I I 
1 1 1 1 1 1 1 1 8l22l95 1 9/22/95 1 31 9l22l95 

I 1 1UlH01501 1 1 1 1 1 1 1 1 
1 110126195 

Ul-4 G8276 OUI 48.3-53.3 'A' X 1 1 1 1 8l22l95 I g/22/95 1 31 I g/22/95 /IO/26195 

Paae 3 of 15 
APbEN-H.XLS, LOGTRACK SEE NOTES AT END OF TABLE 



APPENDIX l-l. OFF-SITE SAMPLE TRACKING LOG 

Page 4 of 15 

Remedial Investigation Report, Operable Unit 1 
North Grinder Landfill 
Naval Training Center 

Orlando, Florida 

APPEN-I’ “. 7 LOGTRACK 

1 

‘i SEE NOTES AT END OF TABLE 



Page5of15 
APPEN-I1 XLS. LOGTRACK 

APPENDIX I-1. OFF-SITE SAMPLE TRACKING LOG 

Remedial Investigation Report, Operable Unit 1 
North Grinder Landfill 
Naval Training Center 

Orlando, Florida 

ANALYSIS PERFORMED TRACKING DATES 

ABB Lab 5 F 
x Li i 

SDG Batch 
iz 

COC-ID C-SAMP-ID $ 
5 

pQ6~bUXW S-DATE 
0 z 

-I’pp&$$pks 
ii 

5 3 E s 
z 2 

2 E!i 

Ul-5 G8616 OUl Ul HO0303 52.8-57.8 W X 

Ul-5 G8616 OUl UlH01403 33.8-38.8 W X 

Ul-5 G8616 OUI UlH02603 44.5-49.5 w X 

Ul-5 G8616 OUI UlH02703 57.5-62.5 W X 

Ul-6 Wake OUI UlG00304 52.8-57.8 W 

Ul-6 Wake OUI UlG01404 33.8-8.8 W 

Ul-6 Wake OUI UlG02704 57562.5 W 

OR042 ABBOW OUl UlG02801 20-23 w x X 

OR042 ABBOW OUl UlG02901 60-65 w x X 

OR042 ABBOW OUl UlH02801 20-23 w x X 

OR042 ABBOW OUl UlH02901 60-65 w x X 

lOl19l95 lOl25l95 6 10125195 l/22/96 
10118l95 IO/25195 7 10125195 1122196 

lOll6l95 10125195 9 IO/25195 1122l96 
10117l95 10/25/95 8 10125195 l/22/96 

X 2/27/96 2l28l96 1 Not validated 
X 2l27l96 2l28l96 1 Not validated 
X 2l27l96 2128196 1 Not validated 

8128196 IO/25196 58 Not validated 

8128196 1 O/25/96 58 Not validated 

8128196 10125196 58 Not validated 

8128196 10125196 58 Not validated 

SEE NOTES AT END OF TABLE 



APPENDIX I-1 (Cont.) OFF-SITE SAMPLE TRACKING LOG 

Remedial Investigation Report, Operable Unit 1 

North Grinder Landfill 
Naval Training Center 

Orlando, Florida 

NOTES: 
ABB SDG ABB-ES Sample Delivery Group 

Lab Batch Laboratory Analytical Batch 

GROUP NTC Orlando Sampling Program Group 

COC-ID Chain-of-Custody Sample Identifier 

C-SAMP-ID Corrected Sample Identifier 
Sampling Depth 
Media Sampled 
Date of Sample Collection 
Target Analyte List Metals 
Target Compound List Volatile Organics 
Target Compound List Semivolatile Organics 
Target Compound List Pesticides and Polychlorinated Bipheiiyij 
Herbicides 

DEPTH 
MATRIX 
S-DATE 
TAL-MET 
voc 
svoc 
PPCB 
HERB 
RAD’ 
TOC 
TPH 
WCHEM* 
DRFL 
TAT 
D5TV 

DRFV 

Radiological Parameters 
Total Organic Carbon 
Total Petroleum Hydrocarbons 
General Wet Chemistry Tests 
Date Package Received from Laboratory 
Turnaround Time (days) 
Date Package Sent to Validators 
Date Package Received from Validators 

’ Radionuclides and Wet Chemistry tests may include one or more specific analysis. 
See relevant complementary tables for details on these analyses. 

APPEN-II .XLS, RowHeadingNotes 
Page 6 nJ 15 
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APPENDIX I-1 (Cont). OFF-SITE SAMPLE LOG TRACKING 

Remedial Investigation Report, Operable Unit 1 

North Grinder Landfill 

Naval Training Center 

Orlando, Florida 

T CHEMISTRY ANALYTICAL SUITE, OU 1 SAMPLES I I I 
I 

UlGOlOOl UlGOllOl V1G01201 UlG01403 UlG01601 UlG01701 UlG01701 

PH X X X X X X X X X X X X 
Sulfate X X X X X X X X X X X X 
Sulfide X X X X X X X X X X X X 
Total Phosphorus X X X X X X X X X X X X 
TDS X X X X X X X X X X X X X X X X X 
TSS X X X X X X X X X X X X 

I I I I 

Note: I 
TDS = Total Dissolved Soltds; TSS = Total Suspended Solids 
The followlng analysis was done on groundwater samples submitted to ABB-ES WakeReId Lab (Ul-6) on February 27, 1996 (Sample IDS UlG00304, UlG01404 and UlGO2704) 
Methane, Ethene and Ethane using Modified EPA Method 8015, Total Suspended Soltds, Volatile Suspended Solids and Percent Volatile Solids 1 I I 

APPEN-I1 .XLS, OUI-WChem 

Page 7 of 15 



APPENDIX I-l (Cont.) OFF-SITE SAMPLE LOG TRACKING 
Remedial Investigation Report, Operable Unit 1 

North Grinder Landfill 
Naval Training Center 

Orlando, Florida 

RADIONUCLIDE ANALYTICAL SUITE, OU 1 SAMPLES _ 

Gross Gross 

Identifier Alpha Beta Cesium-137 Lead-210 Polonium-210 Potassium-40 Radium-226 Radium-228 Thorium-227 Thorium-228 Thorium-230 Thorium-232 Uranium-234 Uranium-238 
ORG00103 X X X X X X X X X X X X 
ORH00103 X X X X X X X X X X X X 
UlGOOlOl X X 
Ul GO0201 X X 
Ul GO0301 X X 
U 1 GO0303 X X X X X X X X X X X X 
Ul GO0401 X X 
U 1 GO0501 X X .-^ 
Ul GO0601 X X “_ 
Ul GO0701 X X ,_._’ 
Ul GO0801 X X 
Ul GO0901 X X 
UlGOlOOl X X 
UlGOlOOlD X X 
U1GO1101 X X 
UlG01201 X X 
Ul GO1301 X X 

UlG01401 X X 

UlG01403 -_- X x x X X X X X X X X X 
UlG01501 ” X 

. ...‘.. 
X 

Ul GO1601 X X 

UlG01701 X X 

UlG01701D X X 
Ui~0i801 X X 

UlGO1901 X X 

Ul GO2001 X X 

UlG02101 X X 

Ul GO2201 x, x 

Ul GO2301 X X 

U 1 GO2401 X X 

U 1 GO2501 X X -.. 
Ul GO2601 X X --. 
U 1 GO2603 X X X X X X X X X X X X 

APPEN-II .XLS, OUI-Rad 
Page8n“B 
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APPENDIX l-l (Cont.) OFF-SITE SAMPLE LOG TRACKING 
Remedial Investigation Report, Operable Unit 1 

North Grinder Landfill 
Naval Training Center 

Orlando, Florida 

iDIONUCLIDE ANALYTICAL SUITE. OU 1 SAMPLES 1 

Uranium-236 

3 X 
X 
X 
X 

APPEN-I1 .XLS, OUI-Rad 
Page 9 of 15 



APPENDIX l-l (Cont.) OFF-SITE SAMPLE LOG TRACKING 

Remedial Investigation Report, Operable Unit 1 
Notth Grinder Landfill 
Naval Training Center 

Orlando, Florida 

METHODS USED 
PARAMETER / MATRIX 1 METHOD 

~~A200.7/SW6010 ~~A200.7/SW6010 
PA200.7/SW.5010 PA200.7/SW.5010 

Silver 
Sod,“; 
Thallium 
Vanadium 

SOIL/WATER EPA200.~/SW6010 
SOlLitiATER EPA200.7/SW6010 
SOIL/WATER EPA279,2/SW7641 
SOIL/WATER EPA200.7iSW6010 
SOIL/WATER - EPA200.7iSW6010 

APPENJ .XLS, Methods 

PageIF ‘15 
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APPENDIX I-1 (Cont.) OFF-SITE SAMPLE LOG TRACKING 

Remedial Investigation Report, Operable Unit 1 
North Grinder Landfill 
Naval Training Center 

Orlando, Florida 

IPARAMETER 1 MATRIX 1 METHOD 1 
4-Methyl-2-pentanone 
Acetone 
Benzene 
Bromodichloromethane 
Bromoform 
Bromomethane 
Carbon disulfide 

SOIL/WATER 1 
SOIL ./WATER 1 
SOIL/WATER 1 
SOIL/WATER 
SOIL/WATER 
SOIL/WATER 
SOIL/WATER 

1990 CLP sow 
1990 CLP ! sow 
1990 CLP sow 
1990 CLP sow 
1990 CLP sow 
1990 CLP sow 
1990 CLP sow 

[Carbon tetrachloride 1 SOIL/WATER 1 1990 CLP sow I 

Chlorobenzene Chloroethane 1 SOIL/WATER 1 1990 CLP sow 1 SOILNVATER 1 1990 CLP sow I 
IChloroform SOIL/WATER 1 1990 CLP sow I 

Xylene (total) 
cis-1,3-Dichloropropene 
trans.-l ,3-Dichloropropene 
1 -Pentene 

SOIL/WATER 
SOIL/WATER 
SOIL/WATER 

WATER 

1990 CLP sow 
1990 CLP sow 
1990 CLP sow 
1990 CLP sow 

[ Propene 1 WATER 1 1990 CLP sow I 
Herbicides 

I 

!mivolatile Or anics Se 
1,2,4-Trichlorobenzene 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 

SOIL/WATER 
SOIL/WATER 
SOIL/WATER 

1990 CLP sow 
1990 CLP sow 
1990 CLP sow 

1,4-Dichlorobenzene 1 SOIL/WA 
2,2’-oxybis(l-Chloropropane) ) SOIL/WATER 
2,4,5-Trichlorophenol 

4,6-Trichlorophenol 
‘2,4-Dichlorophenol 
2,4-Dimethylphenol 
2,4-Dinitrophenol 

,TER 1990 CLP sow 
1990 CLP sow 

1 SOIL/WATER 1990 CLP sow 
,TER 1990 CLP sow 
.TER 1990 CLP sow 

SOIL/WA 
SOIL/WA 
SOIL/WA ,TER 1 

1 SOIL/WATER 1 
1990 CLP sow 
1990 CLP sow I 



APPEN-I1 .XLS, Methods 
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APPENDIX I-1 (Cont.) OFF-SITE SAMPLE LOG TRACKING 

Remedial investigation Report, Operable Unit 1 
North Grinder Landfill 
Naval Training Center 

Orlando, Florida 

1 MATRIX 
SOIL/WATER 
SOIL/WATER 
SOIL/WATER 
SOIL/W/ 
SOIL/W/ 
SOIL/W/ 
SOIL/w/ 
SOIL/W/ 
SOIL/W/ 

PARAMETER 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
2-Chloronaphthalene 
P-Chiorophenoi 
P-Methylnaphthalene 
2-Methylphenol 
2-Nitroaniline 
2-Nitrc+>henol 
3,3’-Diahlorobenzidine 
- 

METHOD 
1990 CLP sow 
1990 CLP sow 
1990 CLP sow 

4-Cnlorophenyl-phenylether 
. ._ 

hylphenol ) SOIL/W/ 
I 

jlalanthracene 

trenzotg,n,uperylene 
Benzo(k)fluoranthene 
Butylbenzylphthalate 
C--L izole 

:ene 
jutylphthalate 
xtylphthalate 

Oibenz(a,h)anthracene 
Dibenzofuran e 
Diethylphthalate 
Dimethylphthalate 
Fluoranthene 
Fluorene 

cl”lL, “V 
SOIL/W 
SOIL/W 
SOIL/W 
SOIL/W 
SOIL/W 
SOIL/W 
SOIL/w 

~ SOIL/W. 
SOIL/WATER 
SOIL/WATER 
SOIL/WATER 
SOIL/WATER 

--.. 
1990 CLP sow 
1990 CLP sow 
1990 CLP sow 
1990 CLP sow 



APPEN-II .XLS, Methods 
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APPENDIX I-1 (Cont.) OFF-SITE SAMPLE LOG TRACKING 

Remedial Investigation Report, Operable Unit 1 

North Grinder Landfill 
Naval Training Center 

Orlando, Florida 

Endrin aldehyde SOIL/WATER 
Endrin ketone SOIL/WATER 
Heptachlor SOIL/WATER 

1990 CLP sow 
1990 CLP sow 
1990 CLP sow 



APPENDIX l-l (Cont.) OFF-SITE SAMPLE LOG TRACKING 

APPEN-II .XLS, Methods 
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Remedial Investigation Report, Operable Unit 1 
North Grinder Landfill 
Naval Training Center 

Orlando, Florida 



APPENDIX i-1 (Cont.) OFF-SITE SAMPLE LOG TRACKING 

Remedial Investigation Report, Operable Unit 1 
North Grinder Landfill 
Naval Training Center 

Orlando, Florida 
3 

METHOD I I..-...-- 
EPA931 0 
EPA931 0 

ALPHA SPEC 

PARAME ~.~ 
Gross Alpha 
Gross Beta 
1 Gad-71 n 

-“- -. . 

olonium-210 

MATRIX 
WATER 
WATER 
\AIll-rFR 

P 
Potassium-40 
Radium-226 
Radium-228 

.,r.ILII 

i WATER 1 
WATER 
WATER 
WATER 

ALPHA SPEC 
GAMMA SPEC 
GAMMA SPEC 
C;AMMA SPFC 

Thorium-227 WATER 
Thorium-228 WATER 
Thorium-230 WATER 
Thorium-232 WATER 
Uranium-234 WATER 
Uranium-238 WATER 

-_ . -. _- 
Al PHA SPFf? 

ALPHA SPEC 
ALPHA SPEC 
ALPHA SPEC 
ALPHA SPEC 

All analyses (except radiological parameters) were performed by 
Quality Analytical Laboratory, Gainesville, Florida. 

Radiological analysis of groundwater samples was performed by 
Environmental Science and Engineering (ESE), Gainesville, Florida. 

Cesium-137 and Potassium-40 by ESE SOP R-8. 
Radium-226 and Radium-228 by ESE SOP R-30. 
Thorium and Uranium isotopes by ESE SOP R-32. 
Lead-21 0 and Polonium-21 0 bv ESE SOP R-22. 

Methods indicated for inorganics are equivalent to the CLP SOW. 
I I 

EPA methods in “Methods for Chemical Analysis of Water and Wastes”, 
EPA-600/4-79-020, March 1993; SW methods in “Test Methods for 
Evaluating Solid Wastes: CLP Methods in USEPA Contract Laboratory 
Program, “Statement of Work for Organics Analysis and “Statement of 

IWork for lnorganics Analysis”. I 

APPEN-I1 .XLS, Methods 
Page15of15 



APPENDIX l-2 

POSITIVE DETECTION TABLES 



Appendix l-2 
Table l-2-l. Summary of Positive Detections in Surface Soil Analytical Results 

Target Compound List Organics and TPH 

Remedial Investigation Report, Operable Unit 1 
North Grinder Landfill 

Naval Training Center 
Orlando, FL 

Residential Soil 

4,4-uu I 
aloha-Chlordane 800 I, 900 

70 
mn 

1. I I I 
17,ooo~c 1 211N 1 20/N 1 25(NJ 

.----- -.--^-^^ 
ya,,,,,m-L., ,,","a, IG 

Heptachlor epoxide 
General Chemistry, mglkg 
Total Petroleum Hydrocarbons 

iiiiii' -irs .& 

100 70 c ““V ” , .L - 

ND ND ND 33.5 96.61 1 51.61 55.41 1 62.1 1 1 59.91 - 

Page 1 of 27 
APPEN-12.XLS 
12/6/96 See notes at end of table 



Appendix l-2 
Table l-2-1. Summary of Positive Detections in Surface Soil Analytical Results 

Target Compound List Organics and TPH 

Remedial Investigation Report, Operable Unit 1 
North Grinder Landfill 

Naval Training Center 

Orlando, FL 

Sample Location I I I I I I I I I I I I I 1 1 SO06 1 SO07 1 SO08 I SO09 1 SO10 I I 
Sample Identifier 

Sampling Date 

~?“” 1 SCG *, 1 Re~~~~i~oi~ lrr!~~r~~~ 4,20,g5 -__, 4,20,g5 4,20,g5 4,20,g5 4,20,g6 Ul SO0600 Ul SO0700 Ul SO0800 Ul SO0900 Ul SO1000 

I Volatile Oraanics. ualka I I I I I I _ _.- _.._ --a------- z --w--a I , I I 
Acetone 1 260.0001 
Semivolatile Organics, uglkg 

IBenzofalanthracene 

2,800,OOO 
20,000,000 

1,400 

I 
200.000.000 In 

I Benzo(a)pvrene 

11 

@2 I I I 1001 I WC I 780/c 1 

F 

Benzo(b)fluoranthene 
Benzo(ra.h,i)pervlene 

1,400/ 

1 1 I 14.0001 1 2.3 r 
bis(2-Ethylhexyl)phthalate 

7.8001~ 

, 
l3ihenda hkmthracene - .- -. .- \-, ., -. . - - - - 
Fluoranthene 
Indeno(l,2,3-cd)pyrene __.-. 
Phenanthrene 

I I i .I001 I 88lc I ‘7801~ 1 I i I ,., ,.,..,. ,;; ,, l#:i;;i)j : 
2,900,060 3,100,OOO n 82,000,OOO n 

1,400 880 c 7,800 c 
1,700,000 2,300,OOO n 61 ,OOO,OOO n 
2,200,000 2,300,OOO n 61 ,OOO,OOO n 

.S-DDD 
4&DDE 
4.4’-DDT 

~ 

Total Petroleum Hvdrocarbons 

Page 2 of 27 
APPEN-12.XLS 
12/6/96 ‘x See notes at *,of table 



Appendix l-2 
Table l-2-l. Summary of Positive detections in Surface Soil Analytical Results 

Target Compound List Organics and TPH 

Remedial Investigation Report, Operable Unit 1 
North Grinder Landfill 

Naval Training Center 

Orlando, FL 

Sample Location 1 so1 1 1 so12 ) so13 1 so14 

1 Background RBC 3 for RBC3 for 

I Acetone 
Semi”o,ati,- A”---:..^ ..-,L- I 

I --..--l-lLr 

Screening 

3 
260,000 7,800,OOO n 200,000,000 n 

,e “ryanlss, uyrny 
nlreI lapl 111 rune 2,800,OOO 4,700,000 n 
Anthracene 20,000,000 23,000,000 n 
Benzo(a)anthracene 1,400 880 c 
Benzo(a)pyrene 100 88 c 
“----I L\n ..^_^^ a.^..^ 1 m-m RF!ll P cJen‘“(“,ll”“l al 111 Et 15 I I I 8 ,NV I ““V ” 7,800 c 
O,....,..,” h Anmnrlnnn Plz, ‘L”\~,“,‘,pl y 1=1*= I 

I ldnnnl I 73nnnnnln I 61.000,000 n 
I I . .,-.... -, -- -, - - - - , - 

n---_,,.\n ..̂ _^_ &L^ .̂. 

oenro(n,,lu”la,,1,,~~lr 

I 4nnnnl I 

0 -?,““Y 

Rmllr I 

““V ” 7,800 c - bis(2-Ethylhexyl)phthalate 48,000 46,000 c 410,000 c 190 J 
Carbazole 42,000 32,000 c 290,000 c 
r-L^>^^..^ imnnn 88 nnn c 780 000 c I I- I I 

1 SCG ’ Residential Soil Industrial Soil UlSOllOO UlSOllOOD UlSO1200 UlSO1300 -___ 
4120195 4l2Ol95 4120195 4120195 

11 J 8J 8J 6J 

I .,-_- - I 
780/c 1 

I 

L.1 I, yam I= 
Dibenz(a,h)anthracene 
Fluoranthene 
Indeno(l,2,3-cd)pyrene 
Phenanthrene 
Pyrene 

Pesticides/PCBs, uglkg 
4,4’-DDD 
4$-DDE 

4,4’-DDT alpha-Chlordane 

Aroclor-1260 
Dieldrin 
gamma-BHC (Lindane) 

gamma-Ciiioidane 
Heptachlor epoxide 

General Chemistry, mglkg 
Total Petroleum Hydrocarbons 

I TV,""" - -, - - - - .--I--- - 
100 88 c 780 c 

2,900,000 3,100,OOO n 82,000,000 n 
1,400 880 c 7,800 c 

1,700,000 2,300,OOO n 61 ,OOO,OOO n 
2,200,000 2,300,OOO n 61 ,OOO,OOO n 

4,500 2,700 c 24,000 c 
3,000 1,900 c 17,000 c 1.8 J ___.- 

3,100 1,900 c 17,000 c 800 490 c 4,400 c 1.7 J 3.4 N 1.1 N 

900 83 c 740 c 35 J --. 
70 40 c 360 c 3.8 - 

800 490 c 4,400 c 
al-In ““V 490 c 4,400 c !J 21 t 

100 70 c 630 c 

ND ND ND 29.9 31.5 16 13.7 10.1 1 
Page 3 of 27 
APPEN-12.XLS 
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N IOTES: 

1 

2 

3 

The background screening value is twice the average of detected concentrations for inorganic analytes only. 

SCG = Soil Cleanup Goals for Florida (Florida Department of Environmental Protection memorandum, September 29, 1995). 

Values indicated are from a residential scenario. 

RBC = Risk-Based Concentration Table, USEPA Region Ill, May 1996, R.L. Smith. 

RBC for benzo(g,h,i)perylene and phenanthrene are not available, value is based on pyrene. 

RBC for Aroclor-1260 is not available, value is based on polychlorinated biphenyls. 

= noncarcinogenic effects. 

= carcinogenic effects. 

ID = Not determined. 

n 

C 

If 

F 

F 

C 

C 

C 

n 

U 

C 
1 
C 
J 

F 

1 

f 

E 

E 

‘DEP = Florida Department of Environmental Protection. 

‘CB = polychlorinated biphenyl. 

)DD = Dichlorodiphenyldichloroethane 

)DE = Dichlorodiphenyldichloroethene 

)DT = Dichlorodiphenyltrichloroethane 

nglkg = milligrams per kilogram. 

tglkg = micrograms per kilogram. 

XWER = Office of Solid Waste and Emergency Response. 

JSEPA = U.S. Environmental Protection Agency. 

I= Indicates value was determined during a diluted reanalysis. 

= Reported concentration is an estimated quantity. 

J = Presumptive presence of a compound at an estimated concentration. 

-PH = Total Petroleum Hydrocarbons. 

\ll organic compound concentrations in micrograms per kilogram (uglkg) soil dry weight; TPH in milligrams per kilogram (mglkg) soil dry weight. 

sold/shaded values indicate exceedance of the lower of residential SCG and residential RBC. 

3lank space indicates analytelcompound was not detected at the reporting limit. 

’ Appendix l-2 
Table l-2-l. Summary of Positive Detections in Surface Soil Analytical Results 

Target Compound List Organics and TPH 

Remedial Investigation Report, Operable Unit 1 
North Grinder Landfill 

Naval Training Center 
Orlando, FL 

Page 4 of 27 
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Appendix l-2 
Table l-2-2. Summary of Positive Detections in Surface Soil Analytical Results 

Target Analyte List lnorganics 

Remedial Investigation Report, Operable Unit 1 
North Grinder Landfill 

Naval Training Center 
Orlando, FL 

Sample Location 

Background 

Sample Identifier Screening ’ 

Sampling Date 

Inorganics, mglkg 

Aluminum 2,088 

Arsenic 1.04 

Barium 8.7 

Cadmium 0.98 

Calcium 25,295 

Chromium 4.6 

Copper 4.1 

Iron 712 

Lead 14.5 

Magnesium 328 

Manganese 8.1 

Mercury 0.07 

Potassium 157 

Silver 1.8 

Thallium 2 

Vanadium 3.1 

Zinc 17.2 

so01 so02 so03 so04 SO05 

RBC 3 for RBC3 for 
SCG ’ Residential Soil Industrial Soil Ul so01 00 UlSOOlOOD Ul s00200 u 1 s00300 u 1 s00400 Ul s00500 

4120195 4120195 4120195 4120195 4120195 4120195 

75,000 78,000 n 1,000,OOO n 1,200 861 726 836 1,020 871 

0.8 0.43c123n 0.42 J 0.63 J 

5,200 5,500 n 140,000 n 15.1 B 12.1 B 14.5 B 4.2 B 9.1 B 4.6 B 

37 39 n 1000 n 2.1 1.1 1.5 

ND 1 ,ooo,ooo 1 ,ooo,ooo 8,510 J 4,330 J 30,500 J 106,000 J 1,350 J 62,500 J’ 

290 390 n 10,000 n 16.1 14.1 15.5 4 3 3 

ND 3,100 n 82,000 n 14.4 11.3 11.6 5.1 

ND 23,000 n 610,000 n 664 J 574 J 378 J 439 J 944J 439 J 

500 400 400 15.6 J 19.2 J 24.3 J 5.5 J 22.5 J 2.2 J 

ND 460,468 460,468 135 B 91.5 B 257 B 811 B 66.8 B 503 B 

370 1,800 n 47,000 n 8.7 J 7J 9.3 J 11.7 J 8.6 J 8.1 J 

23 23 n 610 n 0.2 0.16 0.74 0.03 B 0.06 0.03 B 

ND 1 ,ooo,ooo 1 ,ooo,ooo 105 B .- 
390 390 n 10,000 n 3.5 

ND ND ND 

490 550 n 14,000 n 1.3 J 0.98 J 1.9 J 5.8 J 1.8 J 3.5 J 

23,000 23,000 n 610,000 n 60.1 46.8 56.4 8.8 31.2 12.9 

Paae 5 of 27 
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Appendix l-2 
Table i-2-2. Summary of Positive Detections in Surface Soil Analytical Results 

Target Analyte List lnorganics 

Remedial Investigation Report, Operable Unit 1 
North Grinder Landfill 

Naval Training Center 
Orlando, FL 

Page 6 of 27 
APPEN-I2.XLS 
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Appendix l-2 
Table l-2-2. Summary of Positive Detections in Surface Soil Analytical Results 

Target Analyte List lnorganics 

Remedial Investigation Report, Operable Unit 1 

North Grinder Landfill 
Naval Training Center 

Orlando, FL 

Sample Location 

Background 

Sample Identifier Screening ’ 

Sampling Date 

Inorganics, mglkg 

Aluminum 2,088 

Arsenic 1.04 

Barium 8.7 

Cadmium 0.98 

Calcium 25,295 

Chromium 4.6 

Copper 4.1 

Iron 712 

Lead 14.5 

Magnesium 328 

Manganese 8.1 

Mercury 0.07 

Potassium 157 

Silver 1.8 

Thallium 2 

Vanadium 3.1 

Zinc 17.2 

SCG * 

75,000 

0.8 

5,200 

37 

ND 

290 

ND 

ND 

500 

ND 

370 

23 

ND 

390 

ND 

490 

23,000 

so1 1 so12 SO13 so14 

RBC 3 for RBC3 for 
Residential Soil Industrial Soil u1s01100 Ul SO1 100D u1s01200 u1s01300 u1s01400 

4120195 4120195 4120195 4120195 4120195 

78,000 n 1 ,OOO,OOO n 265 214 510 380 946 

0.43cl23n 3.3c/610n 

5,500 n 140,000 n 1.3 B 0.96 B 4.1 B 5.8 B 1.9 B 

39 n 1000 n 

1 ,ooo,ooo 1 ,ooo,ooo 22,500 J 20,900 J 58,900 J 6,960 J 3,340 J 

390 n 10,000 n 1.3 B 1.1 B 4 3.5 1.5 B - 

3,100 n 82,000 n 2.3 B 4.6 B 

23,000 n 610,000 n 142 J 109 J 174 J 113 J 337 J - 

400 400 1.6 J 1.4 J 3.1 J 4.8 J 2.3 J 

460,468 460,468 190 B 176 B 445 B 92.3 B 59.5 B 

1,800 n 47,000 n 3.3 J 3.6 J 7.4 J 2.3 J 1.5 J 

23 n 610 n O.D6 

1 ,ooo,ooo 1 ,ooo,ooo 

390 n 10,000 n 3.3 

ND ND 

550 n 14,000 n IJ 1.3 J 2.7 J 

23,000 n 610,000 n 4.3 3.3 B 5 22.6 2.8 J 

Page 7 of 27 
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Appendix l-2 
Table l-2-2. Summary of Positive Detections in Surface Soil Analytical Results 

Target Analyte List lnorganics 

3 

n 

C 

I\ 

F 

F 

n 

C 

1 
E 

J 

P 

E 

E 

Remedial Investigation Report, Operable Unit 1 
North Grinder Landfill 

Naval Training Center 
Orlando, FL 

IOTES: 

The background screening value is twice the average of detected concentrations for inorganic analytes. 

SCG = Soil Cleanup Goals for Florida (Florida Department of Environmental Protection memorandum, September 29, 1995). Arsenic value is as revised in Applicability of 

Soil Cleanup Goals for Florida (FDEP memorandum, January 19, 1996). Values indicated are from a residential scenario. 

Chromium values are for Chromium VI. Values for Chromium Ill are 78,000 n (residential soil) and 1 ,OOO,OOO n (industrial soil). 

RBC = Risk-Based Concentration Yable, USEPA Region Ill, May 1996, R.L. Smith. RBC for chromium is based on chromium VI. RBC for lead is 

not available, value is Interim Guidance on Establishing Soil Lead Cleanup Levels at Superfund Sites (OSWER directive 9355412). For essential 

crrrtrients (calcium, magnesium) screening values were derived based on recommended daily allowances !?DAs). 

= noncarcinogenic effects. 

= carcinogenic effects. 

JD = Not determined. 

:DEP = Florida Department of Environmental Protection. 

‘CB = polychlorinated biphenyl. 

ng/kg = milligrams per kilogram. 

ISWER = Office of Solid Waste and Emergency Response. 

JSEPA = U.S. Environmental Protection Agency. 

! = Reported concentration is between the instrument detection limit (IDL) and Contract Required Detection Limit (CRDL). 

1 = Reported concentration is an estimated quantity. 

ill inorganics results expressed in milligrams per kilogram (mg/kg) soil dry weight, 

lold/shaded values indicate exceedance of the higher of residential SCG and background. 

slank space indicates analytelcompound was not detected at the reporting limit. 
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Appendix l-2 
Table l-2-3. Summary of Positive Detections in Groundwater Analytical Results 

Target Compound List Organics and Herbicides 

Remedial Investigation Report, Operable Unit 1 
North Grinder Landfill 
Naval Training Center 

Orlando, Florida 

Well ID OLD-Ul-OIA OLD-UI-02B OLD-Ul-03C OLD-Ul-OSC OLD-Ul-IIB OLD-Ul-12C OLD-Ul-148 .--___- 
Background Primary RBC* for Tap 

Sample ID Screening ’ FDEPG FEDMCL Water Ul GO0101 Ul GO0201 Ul GO0301 Ul GO0501 Ul GO1 101 Ul GO1 201 UlG01401 

Sample Date 819195 818195 819195 8/I 4195 8/l 6195 8/l 7195 a/22/95 

Screen Interval bls (feet) 2.5-l 2.5 22.5-27.5 52.5-57.5 31.5-36.5 34.5-39.5 59.5-64.5 34.5-39.5 
Volatile organics, ug/L 

Acetone 700 3 ND 3700 n 4J 
Carbon disulfide 700 3 ND 1,000 n 

Chlorobenzene ND ND 39 n 4J 4J 
Semivolatile ornanics, w/L 

II .CDichlorobenzene I II 7514 I ND/ I 0. 

Ibisr2-Ethvlhexvhohthalate 1 I I 614 1 61 I 51 I I I 301 I 3lJ I 31.1 I ~-~-r-i \ z III 

Dimethylphthalate 

Naphthalene 
Phenol 

PesticideslPCBs, uglL 

4,4-DDT 

-- 35 

70,000 3 ND 370,000 n 7J 

75 ND 1500 3J 

lo5 ND 22,000 n IJ 

O6 
~~-___ - 

ND oc I I 
Herbicides uglL 

24-D 70 4 70 61 n 3.4 - 
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Appendix l-2 
Table l-2-3. Summary of Positive Detections in Groundwater Analytical Results 

Target Compound List Organics and Herbicides 

Remedial Investigation Report, Operable Unit 1 

North Grinder Landfill 
Naval Training Center 

Orlando, Florida 

Well ID 1 OLD-Ul-15 OLD-Ul-17B OLD-Ul-ISA OLD-Ul-208 OLD-Ul-25A OLD-Ul-27C 

Background Primary RBC2 for Tap /r---i 
Samole IDI Screenina ’ 1 F[ IEPG FEDMCL 1 Water 1 U1G01501 1 UlG01701 Ul GO2001 Ul GO2501 I , 

Sample Date 1 8/22l95 1 8/l 7195 8123195 8123195 818195 

5 12.5-22.5 29.5-34.5 9.5-l 9.5 Screen Interval bls (feet) 

Volatile organics, ug/L - 
Acetone 

Carbon disulfide 

700 3 ND 

700 3 ND 

Chtorobenzene 

Semivolatile organics, uglL 1 1 ( 

1 ND/ 1 

1 1 

1700 n 18 46 

,000 n 4J 7J 

39 n 5J ‘-. ,- 

1 &Dichlorobenzene 

bis(2-Ethvlhexvljphthalate f-++- 
Dimethylphthalate 1 1 1 70,000\’ 1 

Naohthalene 715 1 ND1 I ’ 

370,000 n 

+ 1500 
-I 

Phenol 1015 i 

IJ - 
I 

PesticideslPCBs, uglL 

4,4’-DDT 

Herbicides uglL 

2,4-D 

- 
0” ND oc 0.06 J 

70 4 70 61 n 
s 

‘-7 r- I I II II-11 
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Appendix l-2 
Table l-2-3. Summary of Positive Detections in Groundwater Analytical Results 

Target Compound List Organics and Herbicides 

Remedial Investigation Report, Operable Unit 1 

North Grinder Landfill 
Naval Training Center 

Orlando, Florida 

’ The background screening value is twice the average of detected concentrations for inorganic analytes only. 

* RBC = Risk-Based Concentration Table, USEPA Region Ill, May 1996, R.L. Smith. 

3 Systemic Toxicant 

4 Primary Standard 

5 Organoleptic. 

6 Carcinogen 

n = noncarcinogenic effects. 

c = carcinogenic effects. 

ND = Not determined. 

ID = identifier. 

USEPA q U.S. Environmental Protection Agency. 

FDEPG = Florida Department of Environmental Protection, Groundwater Guidance Concentrations, June 1994. 

FEDMCL= Federal Maximum Contaminant Levels, Primary Drinking Water Regulations and Health Advisories, February 1996. 

J = Reported concentration is an estimated quantity. 

G = unfiltered water sample. 

H = filtered water sample. 

ugll = micrograms per liter. 

Bold/shaded numbers indicate exceedance of groundwater guidance. 

Blank space indicates analyte/compound was not detected at the reporting limit. 

“A”, “B”, and “C” designations in the Well ID indicate shallow, intermediate and deep screened intervals, respectively, within the surficial aquifer. 
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Appendix l-2 
Table l-2-4. Summary of Positive Detections in Groundwater Analytical Results 

Target Analyte List Metals 

Remedial Investigation Report, Operable Unit 1 
North Grinder Landfill 
Naval Training Center 

Orlando, FL 

Well ID OLD-Ul-OIA OLD-U1 -028 OLD-U1 -03C OLD-U1 -04A - 

Background ’ Primary RBC* for Tap 
Samole ID Screenina FDEPG FEDMCL Water l-- UlGOOlOl UlHOOlOl UlG00201 UlH00201 UlG00301 ; UlH00301 UlG00401 UlH00401 

I 
- 

I I I I I I I I 819195 I I -“,,.r . ...= 

1 
--.-, 

Screen interval, bls (ft.) 1 
Ilnoraanics. us/L 

Potassium 

plenium 

1 Nickel I I 1001” I 1001 730 n 
ND1 297,016 1240 B 1490 B 1560 B 1130 B 3370 B 2510 B 1130 B 893 B 

180 n 

54001 1 ~NDn I 
9.71 5015 ( 501 

ND/ 
I 

18Ojn 1 I..., 
+- 

“.a”,“LL -I-- 7-I” Y 46700~ T- m ._-u/u , __.,v / i 6330 38200 1550 B 1510 B __.- 
-I 31n / 

i f’ F 4.4 B 3.1 8 “‘“IIUU~III. - 
Zinc =I1 f I I .-.- 1.5 B 1.5 B I I I -I---( , I 
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Appendix l-2 
Table l-2-4. Summary of Positive Detections in Groundwater Analytical Results 

Target Analyte List Metals 

Remedial Investigation Report, Operable Unit 1 

North Grinder Landfill 
Naval Training Center 

Orlando, FL 

Sampling Date 
Screen interval, bls (ft.) 

Inorganics, uglL 

1 Aluminum I 4.0671 I 2oo13 I ND1 

Well ID OLD-Ul-OSB OLD-U1 -06C OLD-Ul-07A OLD-U1 -088 - 

Background ’ Primary RBC* for Tap 
Sample ID Screening FDEPG FEDMCL Water Ul GO0501 Ul HO0501 Ul GO0601 Ul HO0601 Ul GO0701 Ul HO0701 Ul HO0801 __- 

8/15/95 8/15/95 
11.5-21.5 35.5-40.5 

4761 I 302 425 

8/l 4195 8/l 5195 
31.5-36.5 52.5-57.5 

~i&g$g$.E 37,OOOln 1 5451 1 

Arsenic 5 504- 50 

Barium 31.4 2,000 5 2,000 

Beryllium 45 4 

Cadmium 5.6 55 

-t I I 
0.0161~ 1 

..ii.-.....l. 
268 J ijiiiiiiiiiIi;i-.. __ ,.~.,.,.,.,.,. .-- 

14 14.5 I 1 

30 B 149 B 32.1 B 27.716 1 
0.32 J I -i 

36.4 B 

Calcium 

Chromium 
Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 
Mercury 

Nickel 

I Potassium I 
ISelenium 

Silver 

Sodium 
Thallium 

Vanadium 

Zinc 

5 18 n 

1 36,830 I ND ND 1 ,ooo,ooo 1970 B 1790 B 15100 9190 8400 5640 

7.8 I loo5 100 7 180’n 10.3 
ND ND 2,200 n 

5.4 / 1,000 3 1,300 6 1,500 n 3.4 J 6J 

1,227 / 300 3 ND 11,000 n 1210 881 ~~~~~~~~~~~~ i 27.8 B 36.4 J 

4 1 155 159 15 3.9 1.8 B 

4,560 1 ND ND 118,807 1180 B 1070 B 2640 B 4550 B 4050 B 3360 B 

17 j 503 ID 840 n 9.3 B 8.4 B 15.6 1.5 B 1.1 B 4.9 B 
0.12 j 25 2 11 c 

1005 100 730 n 

I 5.400/ I ND1 1 ! ! ND/ 1 297.0161 1 107016 1 IOOOIB I 58701 I I m1mmm_714nlK I 787018 -.._- ----_ 2950 B 

I 1 50 180 n 0.9 B 0.9 J 
lOOI ( ND 180 n 2.8 B 

18,222 160,000 ’ h ID I 396.022 / 11100 I I 9780 I I 14000 
25 21 I 31n I 

I I I I 13000 _---- 11900 
.‘---’ 

13400 
3.8 

I 
1 QIJ I / 3 5 1 B /+G ,:i:::;;:~:::~z ~&,:&.$: 

20.6 49 4 N ID 260 n 9.6 B 3.3 B 

41 1 5,ooop 1 ND 11,000 n 1.2 B 4.3 B 1 5.5 B 28 2.6 B 1.9 B 

I 9.71 I 5o15 I ! 
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Appendix l-2 
Table l-2-4. Summary of Positive Detections in Groundwater Analytical Results 

Target Analyte List Metals 

Remedial Investigation Report, Operable Unit 1 
North Grinder Landfill 
Naval Training Center 

Orlando, FL 

Well ID I I OLD-Ul-09C OLD-Ul-IOA OLD-Ul-IOA OLD-U1 -11 B 

Background ’ Primary RBC’ for Tap 

Sample ID Screening FDEPG FEDMCL Water UlG00901 UlH00901 U1G01001 UlHOlOOl U1G01001D UlHOlOOlD U1GO1101 UlHOllOl -___..I 
Sampling Date 8121 I95 8/I 6195 8/I 6195 8116/95 

hlc Ifl \ I I IT-- 51.5-56.5 *‘)r c)c)r %Te:?Oc. 

36,830 ND 

7.8 loo5 loo\7 I 

ND ND1 I 

397nlR I 71nola I iqnnln I 

IZinc 41 NUI ( ii,uuuln 1 I I J.Yltt ( 2.5/B ( I I Z.Z(B ( Z.Yltl ( 
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Appendix l-2 
Table l-2-4. Summary of Positive Detections in Groundwater Analytical Results 

Target Analyte List Metals 

Remedial Investigation Report, Operable Unit 1 
North Grinder Landfill 
Naval Training Center 

Orlando, FL 

Well ID OLD-Ul-12C OLD-U1 -13A 

Background ’ Primary * RBC2 for Tap 
Samole ID Screenina FDEPG FEDMCL Water UlG01201 UlH01201 

1 OLD-U,.,,, 1 OLD-Ul-l 5C~-- 

U1G01301 U1H01301 tJlGnldn1 IllUnlm Ilic,nl!inl llluni~ni 

Sampling Date 
Screen interval, bls (ft.) 

Inorganics, uglL 

Aluminum 

Arsenic 

Barium 

Beryllium 
Cadmium 

Calcium 

Chromium 

-- -...-.--. -.--. .-. -...-. .-. -.--.--. -.,,“,--, 
6117195 8124195 8/22/95 a/22/95 

12.5-22.5 34.5-39.5 49.0-54.0 - 

4,067/ 1 20015 ND 37,000 n 1390 937 181 J 121 J 2110 1730 1010 658 

5 50 4 50 0.045/l 1 c/n 

31.4 2,000 5 2,000 2,600 n 30.8 B 22.8 B 29.4 B 25.9 B 28.4 B 23.9 B 32.4 B 26.2 B 

45 
- 

4 0.016 c 0.21 J 
5.6 55 5 18 n 

36,830 ND ND 1 ,ooo,ooo 2110 B 1920 B 18200 16400 19100 17300 13500 11700 

7.8 loo5 100’ 180’n 2.5 B 4.7 B 2.9B 3.1 B 2.1 B 

I , I 

1,500 n 3.4 J 6.4 J 

11.000 n 642 516 123 97 B 687 515 
15 

118,807 876 B 783 B 937 B 839 B 3870 B 3500 B 2160 B 1890 B 

840 n 2.8B 2.9 B 9.6 B 8.1 B 28.5 24 

Mercury 0.12 25 2 II c 0.04 B 0.04 B 0.04 B 
Nickel loo5 100 730 n 

Potassium 5,400 ND ND 297,016 3280 B 2570 B 3340 B 2690 B 4160 B 3450 B 2450 B 2190 B 

Selenium 9.7 50 5 50 180 n 3.5 J 3.9 J 1.3 B IJ 

Silver loo3 ND 180 n 2.8 B 

Sodium 18,222 160,000 5 ND 396,022 11800 10500 10500 9770 5890 5620 11100 9960 
Thallium 3.8 25 2 3n 

Vanadium 20.6 49 4 ND 260 n 4.6 B 13.9 B 11.6 i 5.4 B 5.9 B 

11,000 n 2.1 B 2.8 B 28 1.9 B 1.6 B 38 5.1 B 3.9 B 
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Appendix l-2 
Table l-2-4. Summary of Positive Detections in Groundwater Analytical Results 

Target Analyte List Metals 

Remedial Investigation Report, Operable Unit 1 
North Grinder Landfill 
Naval Training Center 

Orlando, FL 

v”...r . . . . J -..... 

terval. bls Mt.\ 1 
I I ~. I I 

9.5-l 9.5 29.5-34.5 42.5-47.5 I 

Well ID OLD-Ul-16A OLD-Ul-17B OLD-Ul-17B OLD-Ul-18C 

Background ' Primary RBC2 for Tap 

Sample ID Screening FDEPG FEDMCL Water UlG01601 UlH01601 UlG01701 UlH01701 UlG01701D UlH01701D UlG01801 UlHO1801 
+wnnlinn natn I I I I 8/l 8195 8/l 7195 8/I 7195 8125195 

Screen in.-. _-.I -.. ,..., , , 4 I I 
Inorganics, ug/L 

ND1 I 37,OOOrn 99.1 J 64 J 1070 1650 1110 1650 1030 446 

0.045/l 1 c/n 
2,oool ( 2,600 n- 7.6 B 6.4 B 33.7 B 31.8 B 33.6 B 32.4 B 19.7 .- B 13.4 B 

Beryllium 415 j Al I nnrr; P 

Cnrlmiltm 56l I 515 I 

Aluminum 4,067 200 J 

Arsenic 5 50 4 501 1 

Barium 31.4 2,000 5 

“.“I” I 

---,,..-... 

Calcium 

Chromium 

Cobalt 

Iron 

Lead 
Magnesium 

Manganese 

Mercury 

Nickel 

Potassium 
Selenium 

_._ 5 18 n 

-- 36,830 ND ND 1 ,ooo,ooo 5440 4890 B 7400 6620 7470 6700 8200 7230 

.--- 7.8 100 5 100 7 180'n 2.9 B 

ND ND 2,200 n 

1,000 3 1,300 6 1,500 n 
1,227 300 3 ND 11,000 n 75.1 J ~~ 600 271 

4 155 15g 15 
4,560 ND ND 118,807 1550 B 1380 B 2230 B 2000 B 2200 B 2020 B 662 B 587 B 

17 50 3 ND 840 n 2.2 B 1.1 B 15.2 13.1 B 15.2 13.8 B 5.7 B 5B 
0.12 25 2 11 c 0.06 B 0.06 B 0.04 B 

loo5 1001 I 7301n I I I I I I I I I I I I I I I I I 

5,4n0 ND ;--- 
3 j; 50 5 501 1 

.__ I I I I 1 1 I I I I 
ND\ 1 297.0161 1 163018 1 116016 1 155018 1 144016 1 150018 1 149018 1 91 G-l1110181 

1 Sodium / 18,2221 / 160,0001" 1 

Silver 180 n 2.7 B 

- 396,022 7210 6260 19700 19800 19400 20200 44OOB 4130 B - 
Thallium 3.81 ( 215 1 2 3n ~-- 

ND 260 n 
ND 11,000 n 1.5 B 1.9 B 4.8 B 5.5 B -3.8 B 5.6 B 3.2 B 

Vanadium 20.61 1 491' 1 

Zinc 41 1 5,000/3 1 
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Appendix l-2 
Table l-2-4. Summary of Positive Detections in Groundwater Analytical Results 

Target Analyte List Metals 

Remedial Investigation Report, Operable Unit 1 
North Grinder Landfill 
Naval Training Center 

Orlando, FL 

Sample ID Screening 
Sampling Date 

Screen interval, bls (ft.) 
Inorganics, uglL 

Aluminum 4,067 

Arsenic 5 

Barium 31.4 

Bervllium 

Cadmium 

I Well ID I II II OLD-Ul-ISA OLD-Ul-20B 

I RBC* for Tap I I I I Primary 
FEDMCL 

--7- 
1 

+- 8123195 t 8123195 
UlGO1901 1 UlH01901 UlG02001 1 U1H02001 

12.5-22.5 29.5-34.5 

---Gi+ 

5.6 55 

36,830 ND ND\ 

7.8 loo5 1001’ 

I I I , / I 
4,5601 1 ND\ 1 ND/ 

171 I 5o13 I ND1 

0.121 I 215 I 21 

11,000 n 

.I5 

118,807 

840 n 

-l----z 

3750 B 3620 B 

2.3 B 

I OLD-U1 -22A I 

187001 1 161001 1 408018 1 358018 I 350001 I 315001 1 
I’ I I I I I I I I I , 

’ Nickel 

Potassium 
Selenium 

Silver 

Sodium 
Thallium 

Vanadium 

Zinc 

loo5 100 730 n 

5,400 ND ND 297,016 1300 B 1170 B 1850 B 1650 B 1000 B 959 B 888 B 540 B 
9.7 50 5 50 180 n 

loo3 ND 180 n 

18,222 160,000 * ND 396,022 5590 5460 12200 11700 9860 8730 1590 B 1470 B 
3.8 25 2 3n 

20.6 49 4 ND 260 n 5.5 B 5.5 B ------. 
4 5,000 3 ND, ll,OOO,n 7.9 B , 2.7,B 2.5,B 
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Appendix l-2 
Table l-2-4. Summary of Positive Detections in Groundwater Analytical Results 

Target Analyte List Metals 

Remedial Investigation Rqort, Operable Unit 1 

North Grinder Landfill 
Naval Training Center 

Orlando, FL 

OLD-U1 -238 OLD-Ul-24C OLD-Ul-25A OLD-Ul-26B 
I I I 

Background ’ Primary RBC’ for Tap 

Sample ID Screening FDEPG FEDMCL Water Ul GO2301 Ul HO2301 Ul GO2401 Ul HO2401 Ul GO2501 Ul HO2501 
Sampling Date 813195 814195 

Screen interval, bls (ft.) 34.5-39.5 64.569.5 

Inorganics, uglL I 
Aluminum 4,067 200 3 ?!? 17nnn n KG ??a1 1fianl I Fi76 I , 

Arsenic 5 50 4 50 0.045 

Barium 31.4 2,000 5 2,000 I I I _-_... 
Beryllium 4= 4 I 0.0161~ 1 
Chimil m 56 55 5 

I i/II cln .-~ 
2.600 n 25.8 B 22.3 B 32.3 B 18.3 B 9.2 B 78 105 B 153 B 

i:$B 28 

18 n -..“....-#.. 
Calcium 36,830 ND ND 1 ,ooo,ooo 9510 8500 2680 B 2490 B 5280 4950 B 9010 7910 

-. 
Chromium 7.8 loo5 100’ 180’n 1 48 
Cobalt ND ND 2,200 n 3.1 B 3.9 B 

Copper 5.4 1,000 3 1,300 6 1,500 n 1.4 B 1.6 B 2.3 B 28 38 I5 B. 1.6 B iron 1,227 300 3 ND 11,000 n siiii~~~~i---- 808 297 111 86.7 jj Eli 
Lead 4 153 15g 15 3.1 1.5 B 6.1 
Magnesium 4,560 ND ND 118,807 824 B 733 B 664 B 577 B 1700 B 1550 B 2200 B 1820 B 
Manganese 17 50 3 ND 840 n 1.7 B 1.1 B 3.1 B 2.7 B 2.3 B 1.3 B 44.4 47.4 

Mercury 0.12, 25 2 11 c _.. ,. 
Nickel 100 5 100 730 n 11.4 B 

I I 7nm-lR I 701018 I 51201 I 
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Appendix l-2 
Table l-2-4. Summary of Positive Detections in Groundwater Analytical Results 

Target Analyte List Metals 

Remedial Investigation Report, Operable Unit 1 
North Grinder Landfill 
Naval Training Center 

Orlando, FL 

Well ID 

I I I I I I I 

OLD-Ul-27C OLD-U1 -27C OLD-Ul-28B OLD-U1 -29C 

Background ’ Primary RBC2 for Tap 
Sample ID Screening FDEPG FEDMCL Water U 1 GO2701 U 1 HO2701 U 1 GO2701 D U 1 HO2701 D U 1 GO2801 UlH02801 UlG02901 UlH0290 

Sampling Date B/7/95 - B/7/95 8128196 8128196 8128196 8128196 
Screen interval, bls (ft.1 57.5-62.5 

Ilnoraanics. us/L . ’ I I I I I I I I I I I T-l 
, 

I I I I I I I I I I I 
-----a------- 1 --a- ! I I I I / I 

Aluminum 4,067 200 3 ND 37,000 n iiiliiiijr.2ili~~~I::liiii 209 ; _ 

Arsenic 5 50 4 50 0.045lll c/n 4.6 3.6 3.3 2.9 

Barium 31.4 2,000 5 2,000 2,600 n 145 B 101 B 138 B 106 B 870 46.4 

Beryllium 45 4 0.016 c 2.6 B 1.1 B 2.6 B 1.1 B 
Cadmium 5.6 55 5 18 n 

Calcium 1 36,8301 1 ND/ / ND1 

Chromium 7.81 1 lOOI I 1001’ 

ICobalt 

I I I I I I 

1 ,OOO,OOO 1 1 478001 1 269001 
I I I 

1 1 1 
I I 

1 43700 26800 1 3181 8480 4550 

1801’n I 128 1 1 44.3 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury 
Nickel 

Potassium 

Selenium 

Silver 

Sodium 
,Thallium 

ND! I ND1 1 2.200ln I 
,, / ..:..:.....\............. 1....... r .‘.....‘....I / / 

t 
5.4 1,000 3 1,300 6 I]500 n 

, I 
2.2 B 1.9 B 

1,227 300 3 ND Il,ooon 650 716 

~~~~~:: 29.6 

; .:.:.:.: :.:.;...:...:.. ..:::‘y: : 262 ,. i,;m-- 254 ,., ,., 

4 155 15g 15 ~~~~~~~~~~~ ; 5.1 6 2 

-- 4,560 ND ND 118,807 715 B 562 B 728 B 585 B 3580 1 120 2210 775 

17 50 3 ND 840 n 24.1 10.4 B 22.8 IO.6 B ~~~ 4.6 Ii.1 2.7 

0.12 25 2 11 c 0.05 B 0.05 B 0.6 
loo5 100 730 n 

5,400 ND ND 297,016 28100 18200 25700 17900 3770 1670 8320 6830 

9.7 50 5 50 180 n 19 
loo3 ND 180 n 

18,222 160,000 5 ND 396,022 24600 23100 16900 34100 28200 7790 8620 
I 3.8 , 25 

169001 
2 3n 2.1 J 35 

‘14 t- Vanadium 20.61 1 4914 1 ND1 1 260/n 19.518 1 19.518 

Zinc 4) 1 5,000/3 1 ND1 

1 

1 11,OOOjn I 

1 19.518 1 I 
2;+/ 

I I 
1 54.71 
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N IOTES: 

1 

2 
Groundwater background screening value is twice the average of detected concentrations for inorganic analytes. 

RBC = Risk-Based Concentration Table, USEPA Region Ill, May 1996, R.L. Smith. RBC for chromium is based on chromium VI. RBC for lead is 

not available, value is treatment technology action limit for lead in drinking water distribution system identified in Drinking Water Standards and Health Advisories (USEPA, 1995). For essential 

nutrients (calcium, magnesium, potassium, and sodium) screening values were derived based on recommended dally allowances (RDAs). 

Secondary Standard. 

Systemic Toxicant 

Primary Standard 

Value is preliminary action level. 

Value shown is for total chromium compounds. 

Value shown is for Chromium VI. Value for Chromium III is 37,000 n. 

Treatment technique requirement. Value shown is the action level, to be measured at the tap. Value shown is the value to recommend as a preliminary cleanup goal. 

n 

C 

b 

II 

1 
F 
F 
E 

J 

( 

t 

L 

E 

E 
11 

= noncarcinogenic effects. 

= carcinogenic effects. 

1D = Not determined. 

D = identifier. 

JSEPA = U.S. Environmental Protection Agency. 

:DEPG = Florida Department of Environmental Protection, Groundwater Guidance Concentrations, June 1994. 

:EDMCL= Federal Maximum Contaminant Levels, Primary Drinking Water Regulations and Health Advisories, February 1996. 

1 = Reported concentration is between the instrument detection limit (IDL) and the contract required detection limit (CRDL). 

= Reported concentration is an estimated quantity. 

; = unfiltered water sample. 

i = filtered water sample. 

igll = micrograms per liter. 

sold/shaded numbers indicate exceedance of groundwater guidance and background. 

slank space indicates analytelcompound was not detected at the reporting limit. 

A”, “B”, and “C” designations in the Well ID indicate shallow, intermediate and deep screened intervals, respectively, within the surficial aquifer. 

Appendix l-2 
Table l-2-4. Summary of Positive Detections in Groundwater Analytical Results 

Target Analyte List Metals 

Remedial Investigation Report, Operable Unit 1 
North Grinder Landfill 
Naval Training Center 

Orlando, FL 
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Appendix l-2 
Table l-2-S. Summary of Positive Detections in Groundwater Analytical Results 

Radiological Parameters 

Remedial Investigation Report, Operable Unit 1 

North Grinder Landfill 
Naval Training Center 

Orlando, Florida 

Gross Beta Countino Error I ND1 ND/ ND! 2.61 I 21 I 1.91 I 21 1 

Cesium-137, Uncertainty 
Lead-21 0 
Lead-21 0, Uncertainty 
Polonium-21 0 

I Pnlnnillm-71 n I Inwrtaintv 

ND ND ND 1.65 2.02 NA NA NA 1.51 1.52 NA 
ND ND ND NA NA NA NA NA NA NA NA 
ND ND ND NA NA NA NA NA NA NA NA 
ND ND ND NA NA NA NA NA NA NA NA 
NKI NDI NDI NAI I NAI I NAI I NAI I NAl I NAI 1 NAl I NAl .- .- . .- . . . . . 
ND ND ND -20.2 -115 NA 
ND ND ND 29.8 62.5 NA 
ND ND ND 2.76 2.95 tiA - 
ND ND ND 0.19 0.22 NA 

. . . 
NA T NA 
NA 
NA 

Radium-228’ ND ND ND 0 1.67 NA NA NA 1.81 1.02 NA 
Radium-228, Uncertainty ND ND ND 0.78 0.55 NA NA NA 0.54 0.26 NA 
Thorium-777 ND ND ND 0.01 0 NA NA NA on9 n i-m NA . ., . 

NA 

i 

NA 

NA 
NA 

Uranium-234, Uncertainty ND ND ND 0.01 0.02 NA NA NA 0.74 0.95 NA 

Uranium-238 ND ND ND 0.03 0.08 NA NA NA 8.72 9 NA 
Uranium-238. Uncertaintv ND ND ND 0.02 0.04 NA NA NA 0.92 0.95 NA 
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Appendix l-2 

Table l-2-5. Summary of Positive Detections in Groundwater Analytical Results 
Radiological Parameters 

Remedial Investigation Report, Operable Unit 1 
North Grinder Landfill 

Naval Training Center 
Orlando, Florida 

Well ID OLD-Ul-06B OLD-Ul-06C OLD-Ul-07A OLD-Ul-08B OLD-Ul-09C OLD-Ul-1OA OLD-Ul-11 B -__- 

Background 

Sample Identifier Screening ’ FDEPG FEDMCL UlG00501 Ul GO0601 Ul GO0701 Ul GO0801 Ul GO0901 UlGOlOOl UlGOlOOlD UlGOllOl 

Sampling Dates 
..__ 8/l 4195 8/l 5195 8115/95 8/l 5195 8121 I95 8/l 6195 8/l 6195 

-- Screen Interval bls (feet) ,- 31.5-36.5 ( 52.5-57.5 1 11.5-21.51 35540.5 1 51.5-56.51 12.5-22.5 34.5-39.5 1 
I r~ I 

-t 1.7 + 19 t --I 2 +- 4 +I .7 

lThorium-232 
I 2.Y .- 

ND/ ND1 ND] lYM/ , I”r-. , 4.r. , ., . 
/ kid NA.l 1 NAI -1 NAI 1 

Jranium-238, Uncertainty 

Page 22 of 27 
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Appendix l-2 
Table l-2-5. Summary of Positive Detections in Groundwater Analytical Results 

Radiological Parameters 

Remedial Investigation Report, Operable Unit 1 

North Grinder Landfill 
Naval Training Center 

Orlando. Florida 

\1#^11 tn I I I 1 Al ,, I I4 4?P 1 Al n I I4 ,3A 1 OLD-Ul-148 
I I 

( OLD-Ul-15C 1 OLD-Ul-16A 
I I I 

wru I”, I 
I Background / 

I “LY-UI-ILU “LU-“I- 
I I 

Sample Identifier Screening ’ 
Sampling Date 

Screen Interval bls (feet) 
Radioloaical. oCi/L 

FDEPG FEDMCL UlG01201 UlG01301 UlG01401 UlG01403 Ul HO1403 Ul GO1 501 Ul GO1 601 
8/l 7195 8125195 8l22l95 10118/95 8l22l95 8/l 8195 

59.5-64.5 1 12.5-22.5 1 34.5-39.5 49.0-54.0 1 9.5-19.5 1 

” ,. 

’ Gross Alpha 
Gross Alpha, Counting Error 
Gross Beta 
Gross Beta, Counting Error 
Cesium-137 
Cesium-137, Uncertainty 
Lead-21 0 
I earl-710 Uncertaintv _____. -, - ..--..-...., 

Polonium-210 
Polonium-210, Uncertainty 
Potassium-40 
Potassium-40, Uncertainty 
Radium-226 
Radium-226, Uncertainty 
Radium-228 
Radium-228. Uncertainty 
Thorium-227 
Thorium-227, Uncertainty 
Thnril m-778 . . . ...*-... --- 

Thorium-228, Uncertainty 

Thorium-230 
IThorium-330 Uncertaintv .._.. -... -_., -..~ , 
Thorium-232 
Thorium-232, Uncertainty 

Uranium-234 
Uranium-234, Uncertainty 
Uranium-238 
Uranium-238, Uncertainty 

13 15 15 4.41 1 
.,.,.,.,: :,: ,:,:,:,. ’ 1:l’.‘llialIId~~~~~~~~~~~~~~~:~~~:~~~~~~~~~~~~~:~~~~~~~~~~~~~~:~ 11.6 

ND ND ND 1.9 
9.5 ND ,,, D -i;::~::~;:i:-:i,,ii:,::i . . . . . . . . . . . . . . .A. ; :; 

0.8 
3.8 

ND ND ND 2.4 2 9.9 10.4 8.9 5.3 1.8 
ND ND ND NA NA NA 0.04 -1.09 NA NA 
ND ND ND NA NA NA 1.37 1.42 NA NA 
ND ND ND NA NA NA NA NA NA NA 

I ND/ , ND1 ND1 NAI I 

NA 

NAI I NAI 1 NAI I I NAI 1 NAI I NAI 

ND ND ND NA NA NA NA NA NA 
ND ND ND NA NA NA NA NA NA NA - 
ND ND ND NA NA NA 17.2 52.7 NA NA 
ND ND ND NA NA NA 24.9 20.1 NA NA 
ND ND ND NA NA NA 0 0 NA NA 
ND ND ND NA NA NA 0.66 0.69 NA NA 
ND ND ND NA NA NA 0 0 NA NA 
ND ND ND NA NA NA 0.96 0.67 NA NA I 
ND ND ND NA NA NA 0.45 0.5 NA NA 
ND ND ND NA NA NA 0.06 0.07 NA NA 

I ND .- ND ND NA ND, ND’ ND’ NA, , NA NA 455 ..-. 487 .._- NA NA 

NAI 1 NA 0.48 0.51 NA NA 
ND/ ND/ ND1 NAI 1 NAI 1 NA 2.42 2.35 NA NA 

I I ND/ I ND/ I ND1 I NA/ I I I NAI I I I NA 0.27 0.27 NA NA 
ND1 ND/ ND1 NAI t NAI 1 NA 0.09 0.08 NA NA 
ND ND ND NA NA NA 0.03 0.02 NA NA - 
ND ND ND .NA NA NA 1.48 1.34 NA NA I 
ND ND ND NA NA NA 0.19 0.19 NA NA 
ND ND ND NA NA NA 0.96 1.23 NA NA - 
ND ND ND NA NA NA 0.14 0.18 NA NA 
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Appendix 1-2 
Table l-2-5. Summary of Positive Detections in Groundwater Analytical Results 

Radiological Parameters 

Remedial Investigation Report, Operable Unit 1 

North Grinder Landfill 
Naval Trair:i:rq Center 

Orland5?, i-lorida 

Well ID OLD-Ul-17B OLD-Ul-18C OLD-Ul-ISA OLD-Ul-20B OLD-Ul-21C OLD-Ul-22A OLD-Ul-238 
Background 

Sample identifier Screening ’ FDEPG FEDMCL UlG01701 UlG01701D UlG01801 UlG01901 Ul GO2001 Ul GO2101 Ul GO2201 Ul GO2301 

Sampling Date 8/I 7195 8125195 8123195 8123195 8125195 813195 813195 ..~ 
Screen Interval bls (feet) 29.5-34.5 42.5-47.5 1 12.5-22.5 1 29.5-34.5 1 45.5-50.5 1 9.5-19.5 1 34.5-39.5 1 

In-a:-,--:--* -F.:,, I I I I I I I I I I I I 
‘L-A-I 

tiross Arpna I IJ, 

Gross Alpha, Counting E”--- ’ hlnl .:: t& 

Gross Beta Y.3 IYIJ II” J.I, , J.9, “.L I I -?.L U.7 5.4 J a.3 J 

Gross Beta, Counting Error ND ND ND 2.41 ( 1.71 1 I.71 ] 1.61 ( I.81 [ 21 [ 1.9 1.8 

Cesium-137 ND ND ND “I’ ’ LlAl I hIAl I hlAl I hIAl I hlAl I NA NA 

Cesium-137, Uncertainty ND ND ND IY~, , 1”rl, , I,_ I._ I., I .., . NA NA 
I ^^_I .-.rn hlil Nil bin N&l I NAI 1 tiA 1 1 NAI 1 NA! 1 NAI 1 NA NA --- 
Leaa-zi u, uncenarnry I IYU, I”“, IYU, IYf-l, , ,rn( , NA NA 
n-l--:..- -l*n rdnl hlnl hlnl NAI 1 NAI 1 MA NA - h,A 
t-“I”,,,UIII-L I” I 

I”“, I”” I”Y ,.r. I .I a . .., . . . . . ,“r3 

 ̂ . ^... I, 1-.-L. kImI 
- 

Lln NA NA NA NA NA NA NA IYP?, -..~~ ------ ---~- 
I IYY, I”” ( ND NA NA NA - NA NA NA NA -I NA 1 
1 .,?.I *,nl ND NA NA NA NA NA NA NA , IYH 

hln hIA NA NA NA NA NA MA I hlA 

~oronrum-ziu, uncenainry 
Potassium-40 
Potassium-40, Uncertainty 
Radium-226 
Radium-226, Uncertainty 
Radium-228 
n-2:..- ‘).-lo , I..^^rl^i..h, 

1 nonum-zzl 
Thorium-227, Uncertainty 

Thorium-228 
Thorium-228, Uncertainty 
-l-L..-:. .- c)c.n 

i nonum-zdu, uncenainry 

Thorium-232 
Thorium-232 Uncertainty 

Uranium-234 
I I_-:..- ‘11” # I^^^.+-i..hr 
“,a,,,U,,I-LJ’t, “,lbellCillny 

.* ^̂  ̂
uranrum-zxi 
Uranium-238, Uncertainty 

IYIJ IY” I”“, 

ND ND ND] 

ND ND ‘ln’ 

ND ND ,YY, 

I 
hkn 
,“Y, 

hln 
I.84 

hrnl 
I.Y I., I I .I . . . . . .., . ., 

Llr\l ND ND NA NA NA NA 1 NA NAI , kli hln - 
I IV”, w, , IYIT, ..-. 

ND] ND ND NA NA NA NA 1 NA NAI 1 NAI 1 NA( - 
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Appendix l-2 
Table i-2-5. Summary of Positive Detections in Groundwater Analytical Results 

Radiological Parameters 

Remedial Investigation Report, Operable Unit 1 

North Grinder Landfill 
Naval Training Center 

Orlando, Florida 

Well ID 1 
1 Background 1 

1 OLD-Ul-24C ( OLD-Ul-25A 1 OLD-Ul-26B 

Sample Identifier Screening ’ 
Sampling Date 

Screen Interval bls (feet) 
Radiological, pCi/L 

FDEPG FEDMCL Ul GO2401 Ul GO2501 Ui GO2601 Ul GO2603 Ul HO2603 
814195 m/95 

64.5-69.5 1 9.5-l 9.5 1 44549.5 
I I I I 

- Gross Ahha 
Gross Alpha, Counting Error 
Gross Beta 
Gross Beta. Countina Error 

13 15 15 .6J 
ND ND ND 2 
9.5 ND ND 6.8 J 
ND ND ND 2.1 2.1 5.51 I 441 I 

Radium-228, Uncertainty 
Thorium-227 
Thorium-227, Uncertainty 

ND ND ND NA NA NA 0.45 
-.-- 
0.87 

ND ND ND NA NA NA 0.06 0.04 
ND ND ND NA NA NA 0.02 0.01 
ND1 ND] ND/ NA/ 1 

I I I I I I 

ND1 ND1 ND/ 
NAI 1 NA 1 

NA/ I 
1.121 1 

NAI I 
-- 

NA 1 
I.141 

0.151 I 0 141 I _.. 
ND ND ND NA NA NA 2 2.42 
ND ND ND NA NA NA 0.24 0.27 
ND ND ND NA NA NA 0.39 0.29 

Thorium-230’ 
Thorium-230, Uncertainty 
Thorium-232 
Thorium-232, Uncertainty ND .ND ND NA NA NA 
Uranium-234 ND ND ND NA NA NA 

~~pig-~ 

Uranium-234, Uncertainty ND ND ND NA NA __ - -- NA 0.43 0.52 - 
Uranium-238 ND ND ND NA NA NA 3.81 4.44 
Uranium-238, Uncertainty ND ND ND NA NA NA 0.43 0.48 

See notes at end of table 



Appendix l-2 
Table l-2-5. Summary of Positive Detections in Groundwater Analytical Results 

Radiological Parameters 

Remedial Investigation Report, Operable Unit 1 
North Grinder Landfill 
Naval Training Center 

Orlando, Florida 

Well ID ( 
1 Background ( 

OLD-Ul-27C OLD-U1 -288 OLD-U1 -29C - 
I I 

I I - 11 C=mnln Irtantifinr Crraaninn FnFPr. FFnMr.1 I II1m-l: Ul GO2901 Ul HO2901 va,,,pr .“.zll&lllrl ““I--I ““J , --. - . --...-- Ul GO2801 Ul HO2801 

Sampling Date B/7/95 1 O/l 7195 28-Aug-96 28-Aug-96 28-Aug-96 28-A&-96 

Screen Interval bls (feet) 57.5625 - R-.“-‘--‘-A --:‘I 
: z lLlBB r\q.Am 

I~rnec Alnha Pmmtinn Frrnr 
1 I.2 I” r ” 4.49 3.75 
I ND1 Nnl ND1 0.82 3.091 0.69 

UI”35 Dam I a.” I.Y ,.w 6.67 ::il:Mi:l~~,li:ii;ii:sii: .iiiiii;~~l~~~~~~:~~~~~ 
r-?mc.r Link, P.-o,n+inn F’rmr Nl-ll Nnl Nl-ll 0.96 3.541 1.341 

AlI7 hlAl NA 1 
v,yaa Y-GLCI, “““‘““‘y LllVl 

Cesium-137 
Cesium-137, Uncertainty 
Lead-21 0 
I .-.-A c),n I I.,~a.+.xi~hr 

. .- 

ND 
ND 
ND 
hrn 

_I . . -  

ND ND “- NA 8 .-- 
ND ND NA NA 1241 / 21 

ND ND NA NA 1.1 I ,., . 
Nn Nn NA NA NAI I NAI LGaU-6 IV, “I IlrCl Iatl “I 

Polonium-21 0 
Polonium-21 0, Uncertainty 
Potassium-40 
p-‘-A-. An I I..nnd-,in+l, -“Ld33,u,,,-LtY, “,,bGl,aurly 
L,u, I I-&L” >?..a, WV-7-x 
p-x..- .-l.-t)E I I^^^..&^:..,\, 

I”#? 
NAl 1 MAI t---Et I”)_ I I .I_ I *., . 1 . ., ..-. - 

NAI 1 NAI 1 r,nl I hIllI I 1 74 I 

t- I”_ I._ t---i%+ 
I- NA 

“..a . --t- NA 8.Y . .- . .- . ., . . . 
ND ND ND-y-1 NA NA NA 0.13 - NA 

ND N-D ND NA NA NA 
-I. .;; 

NA 1 NA 0.02 NA 

ND ND 7.74 NA 16.3 NA 
hrnl- NA I 8.Y I.Y 0.Y I., , I 7381 I --.- --.- NA 9.92 -____~ 
I Nnl . .- Nnl .- ND1 NAI 1 NAI I 3.321 1 4.141 I I., I NA 5.28 NA .- . I I I I I 

tdn I. hlnl hlnl NAI 1 NAl l n7il I n7l I t.lR I hlA n 17 hlA 

.., . . . I . .- . .- . .- . . I I I .r\ I .I \ 

-a*- -. .-. . , I ND/ .- ND] I ND/ I NA/ 1 NAI 1 
Thnrilrm-727 . - -. -- 

I 
ND\ 

I 
NOI ND1 

Thnribmn-777 I Ineariaintv 1 ND .- NA NA 0.01 I I -- 
,I,“,IUIII-LL” I 8.Y 9.Y ND\ NAI 1 NAI 1 1.2) 1 I.181 1 NAT 

Thnritnr-7l)* I Inrwt2inhr Nrll ND1 ND1 NAI 1 NA/ 1 0.141 I 0.141 I NAI 
,,,",,U,,, L&Y, """C"U"", 

tTl.~~:..--,,n 
I 

. .I .- .- . 

hlnl hlnl hinl hIAl 1 

Uranium-238, Uncertainty 

I I”“, l”Y 8.Y 
Nnl Nnl Nn 

, .- / ! 

I 
htnl I.#2 htnl 3.Y Nnl 9.Y . ., . . . . 

NA 5.59 NA Nnl . .- Nnl .- ND/ .- NAI I 

ND ND ND f& 

NAI 1 

NA 
L I., I __-~~- 

0.83 0.88 NA NA 0.58 NA 

ND ND ND NA NA 8.08 7.99 NA NA 5.71 NA 

JA NA 0.86 0.86 NE -~ NA 0.59 NA ND\ ND1 ND1 I\ 
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Appendix l-2 
Table l-2-5. Summary of Positive Detections in Groundwater Analytical Results 

Radiological Parameters 

NOTES: 

Remedial Investigation Report, Operable Unit 1 
North Grinder Landfill 
Naval Training Center 

rJrkndnFlnrida 

’ Groundwater background screening value is twice the average of detected concentrations for gross radioactivity. 

Analytical results expressed in picocuries per liter (pCi/i) 

FDEPG = Florida Department of Environmental Protection, Groundwater Guidance Concentrations, June 1994. 

FEDMCL= Federal Maximum Contaminant Levels, Primary Drinking Water Regulations and Health Advisories, February 1996. 

J = Reported concentration is an estimated quantity. 

G = unfiltered water sample. 

H = filtered water sample. 

ND = Not determined 

NA = Not analyzed 

Bold/shaded numbers indicate exceedance of groundwater guidance and background. 

Blank space indicates analyte/compound was not detected at the reporting limit. 
I”A”, “B”, and “c” designations in the Well ID indicate shallow, intermediate and deep screened intervals, respectively, within the surficial aquifer. 
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Appendix l-3 
Table l-3-1. Summary of Surface Soil Analytical Results 

Remedial Investigation/Feasibility Study 
Operable Unit 1, North Grinder Landfill 

Naval Training Center, Orlando 
Orlando, FL 

I Samule ID I Ul so01 00 I Ul SO01 OOD I u1s00200 I u1s00300 u 1500400 Ul s00500 I 
iab ID G7395001 1 G7395001 DL G7395002 1 G7395002DL G7395005 1 G7395005DL G7395006 G7395007 G7395008 

Sampling Date 4120195 4/20/95 4120195 4120195 4120195 4120195 
Volatile organics, uglkg 
1 ,I ,I -Trichloroethane 12 u NA 10 u NA 10 u NA 10 u 10 u 10 u 
1 ,I ,2,2-Tetrachloroethane 12U NA 10 u NA 10 u NA 10 u 10 u 10 u 
1 ,I ,2-Trichloroethane 12 u NA 10 u NA 10 u NA 10 u 10 u 10 u 
1 ,I-Dichloroethane 12 u NA 10 u NA 10 u NA 10 u 10 u 10 u 
1 ,I-Dichloroethene 12 u NA 10 u NA 10 u NA 10 u 10 u 10 u 
1,2-Dichloroethane 12 u NA 10 u NA 10 u NA 10 u 10 u 10 u 
1 TJXrhlnrndhma Itntal\ 12 u NA 10 u NA 10 u NA 10 u 10 u 10 u 

10 u -.-...-.- ‘I- r--r--.-- 12 u NA 10 u NA NA 10 u 10 u IO u 
2-Butanone 12 u NA 10 u NA 10 u NA 10 u 10 u 10 u 
2-Hexanone l-,- 2u NA 10 u NA 10 u I NA 10 u 10 u 10 u 
CMethyl-2-pentanone 12pJ 10 u NA 1op.l NA 10 u 10 u 10 u 
Acdnnp 9IJ 7J NA 71J NA 10 J 6J 9J , ,--.-. .- 
Benzene 
Bromodichloromethane 
Rmmoform 

I I- I I I I~ I I I I I , I 
12lu I NAI 1 IOIU I NAI 1 IOIU I NA( I 

I- 
IOIU I I 1 

12/u 1 NAI 1 IOpJ 1 NAI 1 lop 1 NAI 1 IOlU 
121u I NAI 1 IOIU I NAI l IOIU I NAI l IOIU _.__._ -.- 

Bromomethane 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 

I I I , I 1 I 
12p 1 NAI 1 IO/U 1 NAI 1 IOIU 1 NA( 1 lop 

I 12lU I NAI l IOIU I NAl l IOIU I NAl t IOIU I I I I I I I I I 
12ll.i I NAl 1 lop 1 NAI 1 lop 1 NAI 1 IOpJ 

IOIU I NAI 1 101u I NA\ 1 IOIU 12 u NA 
12 u NA 10 u NA 10 u NA 10 u 
12 u NA 10 u NA 10 u NA 10 u 
12 u NA 10 u NA 10 u NA 10 u I I I t 
12/u ) NAI 1 lop ) NAj ] IOIU ] NAI ) lop 
12lU I NAl 1 IOIU I NAl l IOIU I NAt 1 IOIU I I I f I I I I I I 
17111 I NAi 1 InIll I NAI 1 In111 I MAI 1 IOIU 1 IOlU 1 IO/U 

Al l IOIU I IOIU I IOIU 

. -  -  .  . ,  ,  . -  -  .  .  

12 u NA 10 u NA ;o ii 

N, , ,- , , 12 u NA 10 u NA 10 u NA 10 u 10 u IOU f 
12 u NA 10 u NA 10 u NA 10 u IO IU IO u 
12 u NA 10 u NA 10 u NA 10 u IO u 10 u 

. . 
Dibromochloromethane 
Ethylbenzene 
fbl~thvlon~ chlnririe 

, . , “ . ‘ , , , - ,  * -  - . . . - . . -  

-  

Styrene 
Tdrarhlnmntherm 

Toluene 
trans-1,3-Dichloropropene 
Trirhlnrndhww 

I I I I I I I I 1 4 I I I I I I 
12(u 1 NA( ( lop 1 NAI ( lop ( NA( 1 lop 1 lop 1 lop 

I 
I 

12lu I 
I I 

Gli 1 

NAI 1 
I I 

IOIU I 
1 I 

NAl l 
1 I 

IOIU I 
I I 

NAl l 
f I 

IOIU I 
I- I 

IOIU I 
I I 

IOIU 
I- 

NAI 1 IOIU 1 NAI 1 IOpJ 1 NAI ( IOpJ 1 lO(U ) lop 
, ,,“.,,-.--.*.-.*- 

Vinyl chloride 
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Appendix l-3 
Table 1-3-I. Summary of Surface Soil Analytical Results 

Remedial Investigation/Feasibility Study 
Operable Unit 1, North Grinder Landfill 

Naval Training Center, Orlando 
Orlando, FL 

Sample ID Ul so01 00 Ul SO01 OOD Ul s00200 Ul s00300 u 1 s00400 u 1 s00500 

Lab ID G7395001 1 G7395001 DL G7395002 [ G7395002DL G7395005 ( G7395005DL G7395006 G7395007 G7395008 
- . . -, , mnrnl- A r9n ,OE 1 ,mn mc ” ,-l,n,ntz A ,?n,oL: “,‘)nloE; 

2,2’-oxybis(l-Chloropropane) 

p 

L,eulmernyipnerw 
_ .-... . 

i . ., ~ -_- - ., . -.- - I”)_ 
I 

.JA 340 u NA 340 u NA 350 u 340 u 340 u 
St” d NA 340 u NA 340 u NA 350 u 340 u 340 u 
340 u NA 340 u NA 340 u NA 350 u 340 u 340 u 

u NA 340 u .*. 340 340 u NA 350 u 340 u 340 u 

850 U NA 850 U LB.3 ,.I I 840 U NA 870 U 850 U 860 u 
340 u NA 340 u .._ 340 u NA 350 u 340 u 340 u 

340 u NA 340 u .,A r ?.A,7 I, hl* a.+n r r -7Af-l II 314n II I.- “7.d - ., 
850 U NA 850 U NA 840 U NA 870 U 850 U 860 u 
850 U tiA 850 U NA 840 U NA 870 U 850 U 860 u 
340 u NA 340 u NA 340 u NA 350 u 340 u 340 u 
340 u NA 340 u NA 340 u NA 350 u 340 u 340 u 
340 u NA 340 u NA 340 u NA 350 u 340 u 340 u 
340 u NA 340 u NA 340 u NA 350 u 340 u 340 u - 
340 u NA 340 u NA 340 u NA 350 Li 340 u 340 u 
850 U NA 850 U NA 840 U NA 870 U 850 U 860 u 
850 U NA 850 U NA 840 U NA 870 U 850 U 860 u 
340 u NA 340 u NA 340 u NA 350 u 100 J 340 u 
340 u NA 340 u NA 340 u NA 350 u 340 u 340 u 
340 u NA 340 u NA 340 u NA 350 u 130 J 340 u 

2,4-Dinrtropnenol 
2,CDinitrotoluene 
2,6-Dinitrotoluene 

2-Chloronaphthalene 
2-Chlorophenol 
2-Methylnaphthalene 
2-Methylphenol 

2-Nitroaniline 
2-Nitrophenol 

3,3’-Dichlorobenzidine 
3-Nitroaniline 
4,6-Dinitro-2-methylphenol 

4-Bromophenyl-phenylether 
4-Chloro-3-methylphenol 

CChloroaniline 
Cchlorophenyl-phenylether 

CMethylphenol 
4Nitroaniline 

4-Nitrophenol 
Acenaphthene 
Acenaphthylene 

Anthracene 

OJ” ” IYrt, 1 
340 u NAI 1 
340 u WI 1 
340 II E 
*Am I 

.J‘t” ” 

340 UJ 
NA 840 U NA 

NA 340 U - NA 
NA 340 u NA 
. . . 

340 u NA 
.,A orn II h,A 

I j----y- 
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Appendix l-3 
Table l-3-l. Summary of Surface Soil Analytical Results 

Remedial Investigation/Feasibility Study 
Operable Unit 1, North Grinder Landfill 

Naval Training Center, Orlando 
Orlando, FL 

Pentachlorophenol 

Phenanthrene 
Phenol 

Pyrene 

850 U NA 850 U NA 
r- 

840 U NA 870 U 850 U 860 u 

340 u NA 340 u NA 340 u NA 350 u 620 150 J 
340 u NA 340 u NA 340u NA 350 u 340 u 340 u 

340 u NA 340 u NA 340 u NA 350 u 1000 430 
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Appendix l-3 
Table l-3-l. Summary of Surface Soil Analytical Results 

Remedial Investigation/Feasibility Study 
Operable Unit 1, North Grinder Landfill 

Naval Training Center, Orlando 
Orlando, FL 

I I I I I I I I 

Pesticides/ 

Sample ID Ul so01 00 Ul so01 OOD Ul s00200 1 u1s00300 u 1 s00400 Ul s00500 

Lab ID G7395001 1 G7395001 DL G7395002 1 G7395002DL G7395005 1 G7395005Di’. G7395006 G7395007 G7395008 
Sampling Date 4120195 4120195 4120195 4120195 4120195 4120195 

PCBs, uglkg I I I I 
I ?AlII I ?Ail Ii? I 14111 I 2,411 ID I 9tzlll I 7.711 IR 15111 I 351 I 4,4’-DDD I .8.-I ” “7 VI\ -_*- , 

4,4-DDE 211N~ 1 21 IDR ( 201N. 
I A, n&-.-r I Ial I 47lnR I 

.mlVI\ 1 
J ( 191DR 1 

I.51 I *Lllnn I 4,4-uu I I I I 
I’.$ 1 

IL “I\ I” I IJ,“I\ 1 
171UR 1 1.7lu I 171UR 1 

I 4 7111 I 4711 ID I 4 7111 I 4711 ID I 

HrOCIoI- I LL I 

Aroclor-1232 

Aro-‘-- An\*- 

II “8, I., v III”rx 1, 

671J 1 87 ER ) 701DJ ( 
-bmll ID I 

-. _^ _.. 
?dII I 3.4nlt In I 

J‘l ” cl- “I\ _-, .a JW “m 

68 u 680 UR 68 u 680 UR 

34 u 340 UR 34 u 340 UR 
?A II 7Ac-1 IIR ?A II PAf-l IID 

- CIOI- I LL(L 
.̂ .̂  

cior- I ~34 
._^^ 

I 4-v 1 “7” -3. -. - JW “I\ 

I 
3”l,l I 
J4,” 1 340 UR 34 u 340 UR 

I 
?Alll I d-f ” 340 UR 34 u 340 UR 

-1P. IIh rrrnl, I ?“r-l IID cn 1 

- 
- -. 

- 
8 

--- -.. Qd,” , 34lu 1 341UJ 
4n,s*m I 1 D,ll I 4 7111 I 1 Qllll 

Aroclor-1 ZuU I lLU,J 
. ‘ mm,* 471l1 .7x,,,?, , I ?%,I, I I I I.1 I I.” “Y 

I 
,.I ” 1.8 UJ 
3 Alli 1 3.4 UJ 

0 II, 

tnaosuiran ii 
r-_l--..,r-- -..,c.&^ 

J.4lU 1 .l-r,“I\, V.7 ” 

?Alll I ?All IR I 3 AIll 

tnann 
r I .- -1*.1..._1_ 
tnann aiaenyue 
- Endnn ketone 
gamma-BHC (Lindane) 

nLI---l..-^ ----- 

I d.4,” 1 c)-tl”r\ 1 .2.-l ” JLtl”r( , 4.0 ” J.J “I\ ..a.” ” V.7 v -. -- 
..̂  

I 
LAIII .J.-I ” I 1All ID I 14111 ’ 1All113 I .l’^. u, \ -. r - J-t(“I\ 1 3.5 u 35 UR 3.5 u 3.4 u 3.4 UJ 

3.4 UJ I -1 J.4 u ) 341UR 1 3.4lu 1 341UR ( : 3.5 u 35 UR 3.5 u 3.4 u 
1 I 47lllD I 17lll ’ 47,110 I 1.8 U 18 UR 1.8 U 1.7 u 1.8 UJ _.... 

+7 CD 57 n 18 II 21 J 2.5 J I 
neptacnlor 

Methoxychlor 
- I 

;ait- --7+--t - - 1.8 UJ I.OI” 1 I” WI\ I.” ” I., 
,421 

&iiT- 
I 

t 
18 UR 1.8 U 1.7 u 1.8 UJ 

101” 1 180 UR 18 U 17 u 18 UJ 
-7 an114 I 4ann I ID 4nn ii i7n il 180 UJ _ 

2,4,3- I 4” ” IV,-% -TL ” / -%ii- 71 u _/ a ,I . . - 

2,4,5-TP (SilVeX) 36 U 34 u 35 u I cl-?,” , I -1- 36 U NA 
NAI 1 2401U 1 NA[ 1 250 U NA 250 U 240 LJ 250 U 



Appendix l-3 
Table l-3-l. Summary of Surface Soil Analytical Results 

Remedial Investigation/Feasibility Study 
Operable Unit 1, North Grinder Landfill 

Naval Training Center, Orlando 
Orlando, FL 

Sample ID u1s00100 Ul SO01 OOD J J i snn7nn i II cnnwn I II cnr-Mnn I I4 PnAEnn I 

Lab ID G7395001 1 G7395001 DL G7395002 1 G7395002DL 
Samolina Date 

I -. -------- I - 
42Ol95 4/3n/9S Al7rm5 I I 

-. ------ ” I ““YYYY ” I ““V-f”” Y I ~““J”” 

G7395005 1 G7395onsnl I G7395006 G7395007 G7395008 
m - I I ..--.-- I ,I hII W” , -l/20/95 420195 4120195 

2,4DB 1801U 1 NAI 1 1801U 1 NAJ J 190111 I NAI 1 ianll I 4nnlll 19oju 
47,r)OlU Dalapon 

Dicamba Dichlorprop 

Dinoseb 

IMCPA 
MCPP 

.-- - . 1, . ,..- - I”” ” 

1200 u NA 1200 u NA 1300 u NA 1300 u 1200 u ,-. 
55 u NA 55 u NA 57 u NA 57 u 55 u 130 u NA 130 u NA 140 u NA 56/U 140 u 130 u 

14 u NA 
1301u 

14 u NA 15 u NP Ir; II 4.4 If 4 

51000 u NA 51000 u NA 53000 u NL, , ----- - _.““” ” 
41000 u NA 41000 u NA 47nnn J J NAI 1 dmnnlll I ,l4l-WIf-bll I 

I I I” ” I-l ” 14 u 
41 I ssnnnlir I hiinnnli I 51000 u 

I I I I I I- I . I .---- - ..I I 
I I I TLVV” ” -rI”“” ” 41000 .u 

I I 
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Appendix l-3 
Table l-3-l. Summary of Surface Soil Analytical Results 

Remedial Investigation/Feasibility Study 
Operable Unit I, North Grinder Landfill 

Naval Training Center, Orlando 
Orlando, FL 

Sample ID Ul suutjuo u1suu/uu UI ~~800 1 u1s00900 ( Ul SUl uuu ( UlD”,,U” ( “,DV,,““” 

Lab ID G7395009 G7395010 G7395011 1 G73950llDL ’ 
^-^^-^I.. ^-,.,.,-,.A e ,--.7enr-n* 3-3 1 ~r7’~ncm A I cncmwc: , ~,J$KJlJlZ , ti,JYX~lJ I L¶,SrJ”IJUL I “IJJJ~I-t , “,sJil.J”I” 

Sampling Date 4120195 4120195 4120195 4120195 ) 4120195 1 4120195 1 4120195 

Volatile organics, uglkg I I I I I I I I I I 
.- .^I.. I 

1 ,2-Dichloropropane 
2-Butanone 

I I”,” , ,“I” , I”,” 1 NH1 1 IV 
in111 I 4nlll I inlii I .^ 

2-Hexanone 
CMethyl-2-pentanone 
1 ̂ _I__^ 

IUlU , I”(” 1 l”,” , I” 
an111 I InIll I inlii I P.81, ’ .- 

uenzene 
-BrOmOdiTLl^-^-^LL^~^ 

Bromoform 
a-------=---- 
Carbon arsuirrae 

I IU,” , I” ” I” ” N/Al ) I” 
Inlff I , inill I hIAl I ,i-l,ll 
I”” I” v inlir I .- - 

I 
*nIlI I ‘“I” 1 IO u 10 u 
InIll I I”,” 1 10 u 10 u IYrlI 
*nl,, I I”,” , 10 u 10 u .,I I 

lop NA( 
.^ .,I I 

Carbon tetrachloride 
Chlorobenzene 
Chloroethane 

CL’---“-- 
Cnroromernane 

u ) 1U)U ) NHJ 
IUlU 1 lop 1 NAI 

! IUJU 1 I”,” 
inlii I .- - IOIU . - 

‘u 1 lop 1 NAI IOIU I I I- I IOIL 
lnlll I 

.lnllI I 4n ii in ir 
- 

l”,U 1 I”,” , ELI,” , NAJ ( IU 
1^ 

lop 1 1o)u ) lop [ NAI ’ 
4nllI I Inlii I inlir I rn, 

I 
I 

IY ” I” Y .- - I” 

IOpJ 1 lO(U ( IOIU 1 NAI ) IO 
*-.I** I l.-.lll I “fill, I .._ 

cis-1,3-Dichloropropene IUJU ) 

> 

‘Z 
Page 6 ( 
APPEN- 



Appendix l-3 
Table l-3-1. Summary of Surface Soil Analytical Results 

Remedial Investigation/Feasibility Study 
Operable Unit 1, North Grinder Landfill 

Naval Training Center, Orlando 

Orlando, FL 

Sample ID U 1 SO0600 Ul s00700 Ul SO0800 Ul s00900 IJlsnlnnn ‘llso11oo u1s01 IOOD -.-_._-_ 
Lab ID 1 G7395009 1 G7395010 1 

I 
G7395011 1 G7395011 DL 1 

, 
G739.5012 1 G7395013 G7395013DL G7395014 

Sampling Date/ 4/20/95 

1 G7395015 
4/20/95 - 1 I 4120195 I 1 4120195 I 413nia!i ..--,I- 4120195 4/20/95 

Xylene (total) 101l-l 1 1olu 1 IOIU I 
I 

NAI I 1ollJ I IOIU I NAI Semivolatile I organics, uglkg I I lop 
I 

lOlLI 

I ,2,4-Trichlorobenzene 340 u 340 u 340 u NA 340 u 350 u 890 UR 340 u 340 u 

1,2-Dichlorobenzene 340 u 340 u 340 u NA 340 u 350 u 890 UR 340 u 340 u 

1,3-Dichlorobenzene 340 u 340 u 340 u NA 340 u 350 u 890 UR 340 u 340 u 
1 ,CDichlorobenzene 340 u 340 u 340 u NA 340 u 350 u 890 UR 340 u 340 u 

t2,2’-oxybis(l-Chloropropane) 340 u 340 u 340 u NA 340 u 350 u 890 UR 340 u 
850 U 850 U 850 II NA aill II Ran I I 33rln IID R! 2,4,5-Trichtorophenol I I --- _ . .I . 111 - “I” ” LL”” “I, 20 U 

II------ 
850 U 

2,4,6-Trichlorophenol 34olu 340 u ~___ 

I 34olu I 
I I 

NA 

34olu I 
I I 

340 u 3sn tt 
--- - 890 UR 340 u 340 ll 

2,CDichloroph enol 1 I- I -.- - 34nlt1 I -.- - NAI 1 
1- I 

. ., . ?AntlI 1 ., ,I ” ?.wllll I VU” ” 890 UR 340 u 

2,CDimethylphenol 34OpJ 1 34opJ 1 3401u 1 
340 u 

NAI 1 3401u 1 35OlU I 890 UR 340 u 340 u 
2,4-Dinitrophenol 
2,CDinitrotoluene 

i; 34opJ , I I - ._,- , ---,- , YYVI”,. I 

850/U 850 U 850/U 
! 

NA 850 U 890 U 2200 UR 850 U 850 U< 
340 u 34olu NA 340 II s5n I I Ran IIR 340 u 340 u 

!,6-Dinitrotoluene 34Olu 340 u 34Oju NA 340 u 350 u 890 UR 340 u 340 u 
34Olu 340 u 34olu NA 3An II ?E;il I I mnll ID 3L 

I‘ 

2-Chloronaphthalene 
2-Chlorophenol 
2-Methvlnabhthalene 

12-Methylphenol 7 2-Nitroaniline 

2-Nitrophenol 
3.3’-Dichlorobenzidine 

I 

I I I ....# I -.-,- , ---I” I “IYIYI. I 340 u 

34OpJ 1 34olu I 34Olu t 
I I . IO/U 1 

NAI I 
34olu I 34olu I 

I I 34Olu I 
34Olu I NAI 1 

,- I 35OllJ I snnlllR I --- -.. 34olu I I I 340 u 

I I I- I 
34Olu I 

I- I I 3AfIlll I - .- - 350 u 890lUR t I- I 34Olu I 340 u 
3401u I 3401u I 

850/U 1 8501U 
I I NAI I I I 34olu I I- I 350 u FllllR 1 34olu I 34olu I 

1 850/U 1 NAI I 8501U I 
89L,-.. , 

22001UR 1 
I I 

890 U 8501tJ 
I- 

1 8501U 1 
340/u 1 38 

I 
40 u 340 u NA 340 u 350 u 890 UR 34olu 1 340 u 340 u NA 340/u ( 340 u 350 u 890 UR 

34olu I 34olu 
850 U 850 U NA 850 II wan II 33nn I IR 8E I 8501U , I I I I ___,- , -1-11 I LL”“,“,. I 

t 
I= 

8501U 1 85OlU 1,6-Dinitro-2-methylphenol 
k-Bromobhenvl-ohenvlether 

NAI I 
NA 
NA 
NA 

4-Chloro:3-methylphenol 
CChloroaniline 
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Appendix l-3 
Table l-3-l. Summary of Surface Soil Analytical Results 

Remedial Investigation/Feasibility Study 
Operable Unit 1, North Grinder Landfill 

Naval Training Center, Or!wldo 

Orlando, FL 

I Ps.-..I.. Ill I I4 cnncnn I I 1 snn7nn I I II w-v-wnn I tilsnnsnn I I 14 cnrnnn I 14 4ni inn I JJicniinnn I VI”“. .““Y %xllll’Jl~ I” Y I “““““V “,“““lV” v I ““IVII -. ------ “I.JY,“YY ” ,“Vl I”” 

Lab ID G7395009 G7395010 G7395011 ( G7395011 DL G7395012 G7395013 1 G7395013DL G7395014 G7395015 

Sampling Date - 4/20/9s 4/20/95 4120195 4/20/95 4l2Ol95 4120195 4120195 

Benzo(a)anthracene 340 u 34op 340 u NA 34OlU 1201' 1 I” I 
Ranll IR -.- - “IV “I. ?Anlll -.- 1 366lll -.- - 

Benzo(a)pyrene 340u 34cil 340 u NA -2Anlil I 47nnl I 
4wv-llno I “7” - a --- IL”“IUI\ ) wnlll I Pw’” , mnli I V-7” ” 

Benzo(b)fluoranthene 340 u 340 u 340 u NA 34nllI I FlcmlllR I 
-.- - 3501” ’ I” ““Y “I. ?4nlii I Y-V - 3Anlll -.- - 

Benzo(g,h,i)perylene 340 u 340 u 340u NA ?Mlll “7” ” I 3E;nn L”“” I 2000 DR 340 u 340 u 

Benzo(k)fluoranthene - 340 u 340 u 340u NA 34nlkl I -.- - 34Ool=c _ ,_- , LI r 4000 D 340 u 340 u 

bis(2-Chloroethoxy)methane 340 u 340 u 340 u NA wnllt I onn I II3 1Arl II mm II “7” ” ?q;nllfl ““I ” OJ”I”T\ 1 J-w,” 1 4-r” ” 
L:-,cl ~LI_--^.L.,I\^u.^- I1Al-Y II -2nn I I 7Al-l II hlA ?Anlll I 350111 ’ mmli1[3 I mnlll I ?Anll I 

bqz-ttnyinexyiJpnrnaiate JW ” a-tu ” .Jw ” IYc-l .2-r” ” L”” .J OJ” “rr lil” .I 9-r” ” 

Butylbenzylphthalate 340 u 340 u 340 u NA 340u 350 u 890 UR 340 u 340 u 

Carbazole 340u 340 u 340u NA 340 u 350 u 890 UR 340u 340 u 

Chrysene 340u 340u 340 u NA 340u 210 J 290 DR 340u 340 u 

Di-n-butylphthalate 340 u 340 u 340 u NA 34-I u 350 " I” I Ran i lR -.- - VI” “I\ 7Ar-l II -.- - 3An II - .- - 

Di-n-octylphthalate 340u 340u 340u NA wnlri I 35nl~~ I --.. ” Or-mlllD I VJ”I”I\ 1 mnlit I “7” I SW’” , mnll I “7” v 

Dibenz(a,h)anthracene 340 u 3401J 340 II NA 34nltJ I 760' I I I mnlnR I Y”” WI. ?Anlll I v-I.. - 34nlll -.- - -.- - 
Dibenzofuran 340u 340 u Jig&J NA ?Mlll I OnnlllD I OJ”,“rl 1 I1,mlll I V-n. Y vinl~~ 1 --- ” .Pf”,” , ?,lnll I “7” ” 

Diethylphthalate 340 u 340 u 340 u NA 34nllJ I 350”’ J mmlllR I ?Anlll I ?Anll I 

Dimethylphthalate 340 u 340 u 340 u NA “7” ” , ““1 u oJul”n JWI” 1 U-7” ” 
Pt....... ‘L--- -2Al-l I, an I I am i 1 hlA ?Anlll I 170” ’ Qan’llR i =tAnlll I ?Anll I 

Fluorene St” ” JLtV ” J-tV ” I”,7 dN ” ““Y ” cw” “m J-t” ” cl-l” ” 
Hexachlorobenzene 340 u 340u '340 u NA 340 u 350 u 890 UR 34Ou 340 u 
Hexachlorobutadiene 340 u 340 u -340 u NA 340 u 350 u 890 UR 340 u 340 u 
Hexachlorocyclopentadiene 340u 340 u 340u NA 340 u 350 u 890 UR 340 u 340 u ._ _---p-p- 
Hexachloroethane 340 u 34Ou 340u NA 3An IJ 350 ” *an ?An I I 3An II 

Indeno(l,2,3-cd)pyrene 340 u 340u 340 u NA 6”“” J-w ” U-T” ” 
lsophorone 340 u 340 u 340u NA 340u 350 u 890 UR 340u 340 u 
N-Nitroso-di-n-propylamine 340u 340 u 340 u NA 340 u 350 u 890 UR 340u 340 u 
N-Nitrosodiphenylamine (1) 340 u 340 u 340 u NA 340 u 350 u 890 UR 340u 340 u 

Naphthalene 340 u 340u NA 3An II 35r-l ” aon I IF) 7Mlci 1 3Anlll I 
^ Nitrobenzene 340 u 340 u 340 u NA d-rw” , ““V ” cw”I”rT 1 JLt”,” 1 U-r” ” 

Pentachlorophenol 850 U 850 U 850 U NA 85O[U 1 89O(U ’ ??nnllla I wmlii I nsnli i 
I ---- -.. , 

Phenanthrene 340 u 340 u 340 u NA 34olLl -.- - I 350"' I” 890 t!iC 1 34Op 1 34opJ 
Phenol 340 u 340 u 340 u NA 1Anlll I OnnlllD I PAnIll I xmll I “7” Y xnlll 1 .,-., ” OJ”,“I\ I .J-?“,Y , U-r”,” , 

Pyrene 340 u 340u 340u NA 34o)u 1 160j.J ) 8! 3OiUR 1 34olu I 34olu 1 
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Table l-3-1. Summary of Surface Soil Analytical Results 

Remedial investigation/Feasibility Study 
Operable Unit 1, North Grinder Landfill 

Naval Training Center, Orlando 
Orlando, FL 
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Appendix l-3 
Table l-3-l. Summary of Surface Soil Analytical Results 

Remedial Investigation/Feasibility Study 
Operable Unit 1, North Grinder Landfill 

Naval Training Center, Orlando 
Orlando, FL 

c u1s01100 
G7395014 -.----.--- -._---. 

412Ol95 4120195 
NA 180 U 180 U 

,L”” ” IJ”“,” NA 1200 u 1200 u 

55p ) 571u NA 55 u 55 u 
I I 

NAl l l?nlll I IAnIll NA 130 u 130 u I I , 
14lu I 14)U . - I 

NAI 51”OO(u 1 53000 U NA 51000 u 51000 u ) 
I 42000 U NA 41000 u 41000 u 

NA 
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Appendix l-3 1 2 
Table l-3-1. Summary of Surface Soil Analytical Results 

Remedial Investigation/Feasibility Study 

Operable Unit 1, North Grinder Landfill 
Naval Training Center, Orlando 

Orlando, FL 

I I I I I 

I Sample ID u1s01200 u1s01300 u1s01400 
Lab ID G7395016 G7395017 G7395018 

Sampling Date 4120195 4/20/95 4120195 
Volatilf ? organics, uglkg 

1lIU 
I 

IOIU InIll 1 ,I ,I-Trichloroethane 
1 ,I ,2,2-Tetrachloroethane 
1 ,I ,2-Trichloroethane 
1 ,l-Dichloroethane 
1 ,I -Dichloroethene 
1 ,ZDichloroethane 
1,2-Dichlorol 
1,2-Di 
2-But; 

I I I I 
lOlU I 

.- - 
IIIU I IOIU I 

I I I I I .- - 
IIIU I iii I I t IOIU 1 t I- 

I 11Iu I inlli I inlli Il’u , .-I- I .-I- . 

ethene (total) 

ichloropropane 
snone 

/ZiZanone 

10 u IO u 
11 u IO u IO u 

11 u 10 u 10 u 
11 u 10 u 10 u 
11 u 10 u in II 

ITetrachloroethene 11 u 10 u 10 u 
Toluene 11 u IO u 10 u 
trans-1,3-Dichloropropene 11 u IO u IO u 
Trichloroethene 11 u IO u IO u 
Vinyl chloride 11 u 10 u IO u 
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Appendix l-3 
Table l-3-l. Summary of Surface Soil Analytical Results 

Remedial Investigation/Feasibility Study 
Operable Unit 1, North Grinder Landfill 

Naval Training Center, Orlando 
Orlando, FL 

Sample ID Ul s01200 u1s01300 u1s01400 

Lab ID G7395016 G7395017 G7395018 

Sampling Date 4/20/95 4120195 4120195 

Xylene (total) 11 u 10 u 10 u 

Semivolatile organics, uglkg 
1,2,4-Trichlorobenzene 350 u 340 u 340 u 
I CI ni^t.lnr^b.rn~nnn ?cn II *An II -aAl? I I 
,,L-YICIIII”I”UI,ILljll~ 

1.3-Dichlorobenzene 
1 +Dichlorobenzene 
2,2’-oxybis(1 -Chloropropane) 
2,4,5TrichlorophenoI 
2,4,6-Trichlorophenol 

3 Lnirhlnmnhmnl 

cm” ” p,,,:;, “V ” 

- 350 u 340 u 3-o u 
870 U 850 U 840 U 
350 u 340 u 340 u 
?G” II ?An I I 3Al-l II 

I ?Lmlll I ?Atllll 1 

OJ” ” v-tu ” 
0,” ” 850 U 840 U 

I 350 u 340 u 340 u 
350 u 340 u 340 u 

I 350 u 340 u 340 u 

CMethylphenol 
4-Nitroaniline 

4-Nitrophenol 
Aennzanhthano 
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Appendix l-3 
Table l-3-1. Summary of Surface Soil Analytical Results 

Remedial Investigation/Feasibility Study 
Operable Unit 1, North Grinder Landfill 

Naval Training Center, Orlando 
Orlando, FL 

bis(2-Chloroethyl)ether 350, u 340 u 340 u 
bis(2-Ethylhexyhphthalate 350 u 340 u 340 u 
Butylbenzylphthalate 350 u 340 u 340 u 
Carbazole 350 u 340 u 340 u 

Chrysene 350 u 340 u 340 u 
Di-n-butylphthalate 350 u 340 u 340 u 
Di-n-octylphthalate 350 u 340 u 340 u 
Dibenz(a,h)anthracene 350 u 340 u 340 u 
Dibenzofuran 350 u 340 u 340 u 
Diethylphthalate 350 u 340 u 340 u 
Dimethylphthalate 350 u 340 u 340 u 
Fluoranthene 350 u 340 u 340 u 
Fluorene 350 u 340 u 340 u 
Hexachlorobenzene 
Hexachlorobutadiene 

I I I 
3501u 1 
35olu I 

34oju 1 346/u 
3401u I 3401u 

Pentachlorophenol 870 U 850 U 840 U 
Phenanthrene 350 u 340 u 340 u 
Phenol 350 u 340 u 340 u 
Pyrene 350 u 340 u 340 u 
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Appendix l-3 

Table l-3-l. Summary of Surface Soil Analytical Results 

Remedial Investigation/Feasibility Study 
Operable Unit 1, North Grinder Landfill 

Naval Training Center, Orlando 
Orlando, FL 

I C.---l- ,n IllCn,-7”l-l I wnninnn II 1 so1 400 adI,y’c IY ” I U” IL”” I,--.--- -.-~ 
Lab ID G7395016 G7395017 G7395018 

Sampling Date 4120/95 4120195 4120195 

PesticideslPCBs, uglkg 

4,4’-DDD 
4,$-DDE 
4,4’-DDT 
Aldrin I.” ” 

alpha-BHC 1 Sill 

alpha-Chlordane I., ” 

Aroclor-1016 14111 

Aroclor-1221 l”,” 

Aroclor-1232 
?AllI 

Aroclor-1242 .I-.,” I 

A s-elnr-4 7dR 
,-,,“ti,“I-ILN 

Aroclor-I 254 
. . 1 An,. 
Aroctor-i Lou 
beta-BHC 
delta-BHC 
Dieldrin 
Endosulfan I 
Endosulfan II 
Endosulfan sulfate I- I 

.CnArin 314lu I 3.41u I 3.4 u 
3.4 u 

enor,,, dluallyus -.. - + 

Endrin ketone 3.4lu 1 3 AIll 1 -. . - 3.4 u 

gamma-BHC (Lindane) 1 RIII ,.- - 1.7 u 1.7 u 

gamma ^’ ’ ,-woraane I IJ 2.1 1.7 u 

#.I-- 
Heptacnror 

1.8 U 1.7 u 1.7 u 

I Ie-.-^Ll^r ^....“:A* 1 Q II I I,IU I 17 II I.0 I” I 1 7 LJ . . . ,- , nepiawu”l cp”nl”s ..- - 

Methoxychlor 18 U 17 u 17 u 

Toxaphene 180 U” 
.^ 

170 u 170 u 

Herbicides, uglkg I I I I I I 
^ a--b- 2,4,3- I A3111 1 7L ” 41lU I - 41 Iu 
2,4,5-TP (SilVeX) 35 u 35 u 35)u 

2,4-D 250 u 240 U 2401U 

\ 
) c 



Appendix l-3 
Table l-3-l. Summary of Surface Soil Analytical Results 

Remedial Investigation/Feasibility Study 
Operable Unit 1, North Grinder Landfill 

Naval Training Center, Orlando 
Orlando, FL 
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Appendix l-3 
Table l-3-2. Summary of Unfiltered Groundwater Analytical Results 

Remedial Investigation/Feasibility Study 
Operable Unit 1, North Grinder Landfill 

Naval Training Center, Orlando 
Orlando, FL 

I I I I 1 I I I I I 1 

Sample ID UlGOOlOl Ul GO0201 Ul GO0301 Ul GO0303 Ul GO0401 Ul GO0501 Ul GO0601 Ul GO0701 Ul G00801 

Lab ID G8192002 G8192002RE G8186003 G8192003 G8616009 G8220003 G8220002 G8234002 G8234003 G8234004 

Sampling Date 819195 819195 818195 819195 10119/95 8114195 8114195 8115195 8/15/95 8115195 
I I I I I 

1 ,I ,I-Trichloroethane 101lJ NAI 1 IUIU I lop NAI 1 

1 ,I ,2,2-Tetrachloroethane IO~U NAI 1 lop 1 lop NA( ’ 
IOC 
_^ 

_^ ., 

(Volatile organics, Ug/L ! 

U 10 u IO u 1u u 10 1 
10 u 10 u 10 u 10 u 10 ll 

JBromomethane 1UJU 1 NH] . . . I I”,” 1 IlJ~U I NH/ 10 u 10 u 10 u 10 u 10 u 
.- 10 u 10 u 10 u 10 u 10 u 

- “,” 1 1up I NH1 10 u 10 u 10 u 10 u 10 u 
^ . ‘U 10 u 10 u 10 u 10 u 

IO u 10 u 10 u 10 u 10 u 

lchloroform IUlU ._ 1 A,.,,, I”,” 1 I 1UIU I NH] 10 u 10 u 10 u 10 u 
10 u 

. . . I 10 u 10 u 10 UJ 10 UJ 10 UJ 
cis-1 ,3-Dichloropropene 1UIU ) IVHI \ ,“I” ) lU(U 1 NH1 10 u 17-i 1 ! !j 10 u 10 u 10 u 

. a-1.. ‘U IOJiJ 10 u 10 u 10 u 
. . *-I, I “,-. ,I I n- Ti 

Chloromethane IUIU 1 NAJ I 1UIU 1 101u ) NAI 
>^11, I .#I, I “.-,I11 I .^ . . . I 

Dibromochloromethane 

Ethylbenzene 
. 

lop 1 NAI ( IUJU I lop 1 NAl 

lop-J ( NA( 1 IOlU 1 lop 1 NAI 
I .I” I 

I” ” I” ” I” ” IV I 
10 u 10 u 10 u 10 lJ 

I” ” IU~U I NH1 10 u 10 u 10 u IO u 10 u 
,^I.. -‘Ll 10 u 10 u 10 u 10 u 

*,.I* I *,l II An II 1- *. . * 

Styrene 
Tetrachloroethene 

Toluene 
trans-I ,3-Dichloropropene 

Trichloroethene 
Vinyl chloride 

IO u NH IUIU ] lO]U 1 NA] 
NA 1 nl,, I .- . . . I 

10 u 
10 u NA lU(U 1 lop ) NAI 

10 u NA 1op-J 1 lO(U ( NA( 
1,. II Llfi lnlll I a.. . .I. 

I IlJlU 1 Pin, 1 l”l” , IUIU I NHJ 1 IUIU 1 I”,” , I”” , I”” , lull 

lop 1 NA/ ) lop 1 lop 1 NAI ) lop 1 lop 1 lop 1 lop ( IOF 

I I”,” ( I”,” , lU(U 
4rTlll I 1nlll I ‘““J 

J 



Appendix l-3 
Table l-3-2. Summary of Unfiltered Groundwater Analytical Results 

Remedial Investigation/Feasibility Study 
Operable Unit 1, North Grinder Landfill 

Naval Training Center, Orlando 
Orlando, FL 
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Appendix l-3 
Table l-3-2. Summary of Unfiltered Groundwater Analytical Results 

Remedial Investigation/Feasibility Study 
Operable Unit I, North Grinder Landfill 

Naval Training Center, Orlando 
Orlando, FL 

vat,,pr IY YIV”“,“~ ” , “__^_. I . --“cl” I ” I “““.J”d v I ““U-l” I ” I ““““” I ” I V”““” . “,-“-,-. -.-----. 

Lab ID G8 192002 G8192002RE G8186003 G8192003 G8616009 G8220003 G8220002 G8234002 G8234003 G8234004 “.._ 
Sampling Date 819195 -i3/9/95 818195 819195 1 ojj <) ‘-;j 8/14l95 8/l 4195 8115195 8/15/95 8115195 

Benzo(a)anthracene 10 UJ 10 UR IOIU I”11 I 
.“” ( 

hii I 
I._ I 4nlii I” Y 4nlrr I” ” i-nlil .- - 1nlu .- - IOIU .- - 

Benzo(a)pyrene IO UJ 10 UR InIll I h1r.l I 1nl11 I mw,v I ,“I,, I .“I” 1 IYPl, , ,“I” 1 4nlll I I”,” , IllIll I l”,V 1 inIll I I” v inlll ,” - 

Benzo(b)fluoranthene 10 UJ 10 UR inltr I 1”ill I hIAl 1 inlii I 4nlii I inlir I inltr I IOIU 

Benzo(g,h,i)perylene 10 UJ IO UR avlv , l”,” , IYPll ( 

Benzo(k)fluoranthene 10 UJ 10 UR inlii I ~“111 I hIAl I 

bis(Z-Chloroethoxy)methane 10 UJ 10 UR ,w,w I I”,” , IYHI , 
L:..,‘) ~t.L.r...^+b.lrl\,.,k~r In ill rn IIR inlir I qnl11 I hIAl I 

I” ” .* - .- - .- - JY,” , I”_ I I” ” 
inlii I ,“I#, I LlAl I IO u 10 u 10 u 10 u b 

.- - JV ” I”,-% I 10 u 10 u 10 u 10 u 10 u 
4rllll I ,nl,a I Llll I 10 u 10 u 10 u 10 u 10 u 

10 u IO u 10 u “,s(L-~,ln”,“su,y,,~ulr;l I IV V” ,” “.. .” - I”” 1 I”,-% , 10 u 10 u 
. I_ r.L .I..- I\-L.L-l^l_ 4Allll I rnlt ID I W-II I -.,I , Lll, I *n ,I I I rn I, *l-l II <n iI ais(L-clnyinexyi,pnlrlalala 
n..r..lL^,,..I,~+~,I,,r. 

c;aroazoie 
Chrysene 
Di-n-butylphthalate 
Di-n-octylphthalate 
Dibenz(a,h)anthracene 
Dibenzofuran 
Diethylphthalate 
Dimethylphthalate 
TL.^.^..,t.^“^ 

I ,“,“.I , I”,UI\ “V I J/J ] Pm, , I”,” 1 J1.l , ,“I” , I” ” I” ” 
lnllll I inli IR I InIll I .l#-llll I hIAl I InIll I 4rllll I InIll I tnlii I inltr 

I” UJ I” “I\ I” ” IV u IYIY 
10 UJ 10 UR 10 u 10 u NA I”,” , I”(” , I” v ..a - .- - 

10 UJ IO UR 10 u 10 u NA “,-II,, I IUl” , ml,, I I”[” 1 4Alll I l”lY , 1nllI I I” Y Inllr I” v 

10 UJ 10 UR 10 u 10 u NA 1op ) lop ) lop 1 lop (loti 

10 UJ 10 UR in 11 IA II hl A inlli I inlii I 4nlii I IrlllJ I 10 u 

10 UJ IO UR I”,” , 

10 UJ In IIR inlir I 4nl1t I 

IO UJ IV,UI\ I 
In 111 IfIll IR I inlii I II-,""I I vu 

ii-i- lrruorene ,“,“I\ j IY,” , IUlU 
inIl IR I inlll I 4nlt, 

I” ” l.r\ I” ” II ” ._ - .- - .- - 

Inlrr I *,-II,, I k,)l -t----s 10 u 10 u 10 u 10 u 10 u 
,“I” , ,rn 10 u 10 u 10 u 10 u 10 u “CAabl l,“l”=Il tat I= I I” “V I” “I. .- - 

. 8~ .,I m-9 _A\.- ..__ 4nllll I 4nl1 ID I InIll I *n,*, 1 LB1 -- 10 u 10 u 10 u 10 u 10 u 
4r-l 0 In 11 rn Ii in 11 IO II 

10 UJ I” “1, I” Y IV(U 

10 UJ 10 UR 1nlu I II-III I 

10 UJ 10 UR avlw , l”,” 
4n iii in IIR inlii I 4All I 

Hexachlorobenzene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
LJ....^^l.l^.^~+l.~..n 

IYN , 
NAI hlA 1 

I” Y 

inlir I 

maeno(i ,L,J-cu)pyrew 
lsophorone 
N-Nitroso-di-n-propylamine 
N-Nitrosodiphenylamine (1) 
kl^..LIl.-I^^^ 

IV “J I” “I\ I”” 1 IUlU 1 NH 
10 UJ IO UR IO/U 1 IO/U 1 NAl 
10 UJ 10 UR Inlu I InIll I MA 1 

10 UJ 10 UR ,vlv I I”,” , I”/? 
in III in IIR inlii I 1rilll I hl A 

I IV ” 

rnltr I 
I” ” 

10lu I i&?-i .- - I” u n.rl I I” v I” ” .- - I 
4nlii I lrtlll I Xl& inlrr I inlti I IOIU I lOlU t 

I 
IOIU I .- - .- - I t 

l”qJl Illlalc’l15 I” “Y ,” “,. .- - I” ” I”r-t 10 u 10 u 40 u 10 u 10 u 
Nitrobenzene 10 UJ IO UR 10 u 10 u NA 10 u 10 u 10 u 10 u 10 u 
Pentachlorophenol 25 U 25 UR 25 U 25 u NA 25 U 25 U 25 u 25 u 25 U 
Phenanthrene 10 UJ 10 UR 10 u 10 u NA 10 u 10 u 10 u 10 u 10 u 
Phenol 10 UR IO u 10 u NA 10 u 1 J 10 u IOU 10 u 
Pyrene IO UJ 10 UR IO u 10 u NA 10 u 10 u 10 u 10 u 10 u 
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Appendix l-3 
Table l-3-2. Summary of Unfiltered Groundwater Analytical Results 

Remedial Investigation/Feasibility Study 
Operable Unit 1, North Grinder iandfili 

Naval Training Center, Orlando 
Orlando, FL 
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Appendix l-3 
Table l-3-2. Summary of Unfiltered Groundwater Analytical Results 

Remedial Investigation/Feasibility Study 

Operable Unit 1, North Grinder Landfill 
Naval Training Center, Orlando 

Orlando, FL 

Sample ID 
I -L an 

U1G00101 Ul GO0201 Ul GO0301 Ul GO0303 Ul GO0401 Uli 
i-321 a7nm CR 

Antimony 
Arsenic 
- 

L..” - _ ..- 
I L‘i.J,” , Lx.- - L-I..J ” ( LT.” Y I- , 

1.5p ( NAI ( ISpJ 1 14.81UJ 1 NAI 1 1SjUJ 1 1.9/UJ ( 141 I 1.5p 1 -1..SlUJ 
I CID I hIAl I 3KclIR I mxl I hlAl I QAlR 1 ?RAiR 1 IAQiR I 371lB I 0.5lU 

7-i 
uerylllum 
c--I...:. .- 
~~“IIIIUIII Calcium 

Chromium 
Cobalt 

1,141 I I ,“,-I I “.L “J “.L “J “.\JL u “.L Y” “._ I J I “,L ” I., I I -.- - I 
74111 1 NAI t 24/U 1 4.218 i NAl . ., . 1 2.4 U 2.4 U 2.4 U 2.4 U 2.4 U 
L.-T - .., 

-.. 
39400 NA 1860 B 128,000 NA 6670 1970 6 15100 9190 15.7 UJ 

2u NA 2.6 U 61.2 NA 2u 2u 10.3 2u 2u 

3u NA 3u 3.0 u NA 3u 3u 3u 3u 3,lJ rn 
1 1," &I1 3A 0 IT;? I2 hIA -lc II ?A I G I 17 II 

I 

JCopper 4.7 .J “V [ r.r - 1.41UJ 
47inl I T?ml I 77818 I 6.1 IUJ 

I Iron Lead ,.I., 1.6 El B I”7 1.3 1°F. NA -r.J.il ” 1-1-e I --, - I -..- - I NA u 6.0 1.3u 
I 

M~?:gn&ium 2030 B NA 934 B 3,070 0 NA 428 B 
_ .^_ Manganese 1.4 B NA 5.5 B 116.0 NA 0.86 B 
Mercury 0.04 u NA 0.06 U 0.15 u NA 0.04 u 

II . . . . . II 7 II 117 II 
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Appendix l-3 
Table l-3-2. Summary of Unfiltered Groundwater Analytical Results 

Remedial Investigation/Feasibility Study 
Operable Unit 1, North Grinder Landfill 

Naval Training Center, Orlando 
Orlando, FL 

General Chemistry, mglL 
,qka,;nQ 

Hardness 
Nitrate 
Nitrate/Nitrite 
pH (units) 

.,I .I” .*. . 
IYt4 NH I\/4 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 
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Appendix l-3 
Table l-3-2. Summary of Unfiltered Groundwater Analytical Results 

Remedial investigation/Feasibility Study 
Operable Unit I, North Grinder Landfill 

Naval Training Center, Orlando 

Orlando, FL 

Samale ID Ul GO0101 Ul GO0201 Ul GO0301 I Ul GO0303 I Ul GO0401 I Ul GO0501 Ul GO0601 I Ul GO0701 Ul GO0801 I 

slllfatn 

iab ID 
I t J 

G8192002 G8192002RE G8186003 G8192003 G8616009 G8220003 G8220002 G8234002 G8234003 G8234004 
Sampling Date 819195 819195 8/a/95 819195 10119195 8/I 4195 ail 4195 ail 5195 8115195 8/I 519.5 

NAI NAi NAI NAi NAI NAi NAI NAI NAI NAt rn”Z11.1 

Sulfide 
Total Dissolved Solids 
Total Organic Carbon 
Total Phosohorus 

, ., . , .I ., , ., . .I ., . . ., . . ., . . . 
NA NA NA NA NA NA NA NA NA NA 
NA NA NA NA 422 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 -I , L I I 

Total Suspended Solids NAl 1 NAI 1 NAI 1 NAI ) NAl 1 NAI 1 NAl 1 NAI 1 NAI 1 NA] 
Total Petroleum Hydrocarbons ) IpJ 1 NAj 1 IJU 1 IJU ) NAI 1 IJU 1 IIU 1 1Iu ) IJU 1 IIU 



Appendix l-3 
Table l-3-2. Summary of Unfiltered Groundwater Analytical Results 

Remedial Investigation/Feasibility Study 
Operable Unit 1, North Grinder Landfill 

Naval Training Center, Orlando 
Orlando, FL 

I SamDleIDI UlG00901 I UlGOlOOl 1 UlGOlOOlD 1 UlG01101 I uir,ni7m I iric,ni3ni I 1 II CnlMl llicninn? t II rYl,cn, I 
iab ID 

-.--*--, -,--.--, -Iv”#7”, YIVVI-VU" "I"",r)", 
G8272002 G8238003 G8238002 G8238004 G8255002 G8299002 G8276003 G8616007 G8276002 

Sampling Date 8121 I95 8116195 ail 6195 ail 6195 8/l 7195 8124195 8l22l95 I 011 al95 a/22/95 
Volatile organics, ug/L I I I I I I I I 

1 ,I ,I-Trichloroethane 

~1 ,I ,2,2-Tetrachloroethane 
:I ,I ,ZTrichloroethane 

1 ,I-Dichloroethane 
1 ,I-Dichloroethene 

1,2-Dichloroethane 
1 ,ZDichloroethene (total) 

1,2-Dichloropropane 
2-Butanone 
2-Hexanone 

4-Methyl-2-pentanone 
Acetone 
Benzene 
Bromodichloromethane 
Bromoform 
Bromomethane 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 

cis-1,3-Dichloropropene 
Dibromochloromethane 

Ethylbenzene 
Methylene chloride 
Styrene 
Teiiachioroethene 

Toluene 

trans-1,3-Dichloropropene 
Trichloroethene 
Vinvl chloride 

I 
10 u 10 u 10 u 10 u 10 u 10 u 10 u NA 10 u 

10 u 10 u 10 u 10 u 10 u 10 u 10 u NA 10 u 
10 u 10 u 10 u 10 u 10 u 10 u 10 u NA 10 u 
10 u 10 u 10 u 10 u 10 u 10 u 10 u NA 10 u 
10 u 10 u 10 u 10 u 10 u 10 u 10 u NA 10 u 

10 u 10 u 10 u 10 u 10 u 10 u 10 u NA 10 u 
10 u 10 u 10 u 10 u 10 u 10 u 10 u NA 10 u 

10 u 10 u 10 u 10 u 10 u 10 u 10 u NA 10 u 
10 u 10 u 10 u 10 u 10 u 10 u 10 u NA 10 u 
10 u 10 u 10 u 10 u 10 u 10 u 10 u NA 10 u 

10 u 10 u 10 u 10 u 10 u 10 u 10 u NA 10 u 
10 u 10 u 10 u 10 u 13 u 10 u 4J NA 10 u 
10 u 10 u 10 u 10 u 10 u 10 u 10 u NA 10 u 
10 u 10 u 10 u 10 u 10 u 10 u 10 u NA 10 u 
10 u 10 u 10 u 10 u 10 u 10 u 10 u NA 10 u 
10 u 10 u 10 u 10 u 10 u 10 u 10 u NA 10 u 
10 u 10 u 10 u 10 u 10 u 10 u 10 u NA 10 u 
10 u 10 u 10 u 10 u 10 u 10 u 10 u NA 10 u 
10 u 10 u 10 u 10 u 4J 10 u 4J NA 5J 
10 u 10 u 10 u 10 u 10 u 10 u 10 u NA 10 u 
10 u 10 u 10 u 10 u 10 u 10 u 10 u NA 10 u 
10 u 10 UJ 10 UJ 10 UJ 10 u 10 u 10 u NA 10 u 

10 u 10 u 10 u 10 u 10 u 10 u 10 u NA 10 u 
10 u 10 u 10 u 10 u 10 u 10 u 10 u NA 10 u 

10 u 10 u 10 u 10 u 10 u 10 u 10 u NA 10 u 

10 u 10 u 10 u 10 u 10 u 10 u 10 u NA 10 u 

10 u 10 u 10 u 10 u 10 u 10 u 10 u NA 10 u 
i6 U i6 U i0 U -iO U 

.- .- 
IU u 1u u 10 u NA 10 u 

10 u 10 u 10 u 10 u 10 u 10 u 10 u NA 10 u 

10 u 10 u 10 u 10 u 10 u 10 u 10 u NA 10 u 
10 u 10 u 10 u 10 u 10 u 10 u 10 u NA 10 u 
IOIU I IOIU I IOIU I IOIU I lnrtr I 1nrri I InIll I NA 1 ,n,,, I 
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Appendix l-3 
Table l-3-2. Summary of Unfiltered Groundwater.Analytical Results 

Remedial InvestigationlFeasibility Study 
Operable Unit 1, North Grinder Landfill 

Naval Training Center, Orlando 
Orlando, FL 

I camnh in I II mM-lan1 I IiGninnl trfGninnin trirxiioi ~JlG01201 I UlG01301 t Ul GP’M’ i tfnnidm t i~c,niFinl I 
“U,,‘~.’ WY ” I v-““” I -.--.“-, -.--.--.- -.--..-. 217”I VlY”, r-.4 -,--.--. 

Lab ID G8272002 G8238003 G8238002 G8238004 G8255002 G8299002 G8276003 G8616007 G8276002 

Sampling Date a/21/95 8116195 at i 6195 8/16/95 8117195 8124195 8l22l95 lOl18l95 8l22l95 

1O)U lOJ top top lop IOpJ IOIU NAI top Xylene (total) 
Semivolatile organics, ug/L 
1,2+Trichlorobenzene 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1 1 lT:-L.l-__L -----^ 

t -I-- 10 u t- -G&- A--- F= 4-4 in t) ,.. . .- - 
I I- t ._ I I” ” I 

I I inlir I intir I 4nlll I NAt IOIU I I I 

I I 1 I” ” I” v *., - .- - I 

25 U 25 U 25llJ I 
---Y&i- I 251U 1 25lU I iii 

10 u 10 u I” - .- - .- - .- - 

10 u 10 u 10 u IOU I IOIU I IOIU 

10 u 10 u 10 u IOL , .- - .- - I 
25 U 25 u 25 U 25U i 25llJ I 25llJ I 76 L1 ,u 1 NA 25 U I I- I I I 
10 u 10 u 10 u 10 L I I inllr I 1nl11 I .., - inltl I .- - ,“I” , NA 10 u 
10 u 10 u 10 u 10 u 1olu I IOIU I *nIlI I” Y I NA IO u I- I I I 
10 u 10 u 10 u 10 u inlri I I” - inlir I .lrTlll I .- - l”,” 1 FL,* urn I in II I” ” 
4n II In II In II in tr IOIU I IOIU I lrllll I NAI inlti I., I .- - 

I I” v I- v II - .- - .- - , 
lip 

, I” ” 

inltr I IOILJ I lop ) lop 1 lop 1 10 u NA IO u 
<nIli I inlti I inltl I IOIU 10 u NA 10 u 

25 U NA 25 u 
t 

-. I I I I 
inlii I inlil I IOI~I ‘n u NA 10 u 

,!,4,5-Trichlorophenol 
2,4,6-Trichlorophenol 

2,4Dichlorophenol 
2,QDimethylphenol 
2,4Dinitrophenol 

2,4-Dinitrotoluene 
2,6-Dinitrotoluene 

?-Chloronaphthalene 

I” 

2-Methylphenol 

2-Nitroaniline 
2-Nitrophenol 

3,3’-Dichlorobenzidine 
-7 LI:.__--:I:-_ J-I”lll”all,ll”e 
4,6-Dinitro-2-methylphenol 
4-Bromophenyl-phenylether 

‘A .--LI^V^ 1 ..A^+L..lrL.^r^, 

+“,,,“l”a,llllll~ 
drhlnmnhpnvl-nhnnvlath~r 

.- - 

10 u io i I- - .- - .- - .- - 

25 U 25 U 25U 1 251U I 25lu I 25lu 
10 u 10 u IOU , .- . .- - .- - 

10 u 10 u IOU ( lO(U I IOIU I IOIU 
1E I I -A+ II ‘)c;II I 75 I I 

---Et 

7 V,““‘“~“..“,’ p.s’“a’,.“..‘-’ 

CMethylphenol 

CNitroaniline 
QNitrophenol 

Acenaphthene 
Acenaphthylene 
Anthracene 

t I” u NA IO u 
L.J ” L” ” 6.0 ” L” .i 25 U 25 U 25 U NA 25 U 
25 U 25 U 25 U 25 U 25 U 25 U 25 U NA 25 U 
10 u 10 u 10 u 10 u 10 u 10 u 10 u NA 10 u 
In II in II in Ii in II in II 10 Ll *n u NA 10 u 

U NA 10 u I I” - .- I .- - I I I~ f I I I” 
InllJ I IOIU I top ( lo@ 1 lop 1 top 10 u NA 10 u 

fnlll I inltr I IOILI I IOIU 10 u NA 10 u 
25 U NA 25 U 

1 
I- I I I I 

7r;lll I 75lll I 75lll ?E II NA 25 u 

.- - 

10 u 10 u I” - .- I .- - I- 
25 U 25 U 25U I 25lu I 251U l 251U 
25 U 25 U 25u ( &W " -- - -- - &I)," , 

10 u 10 u IOU I lop 1 IOIU I IOIU I inlir I 

10 u 10 u IOU I IOIU I 

10 u 10 u 

io i 
TV I 

I” .A NA 10 u 

top 1 10 u NA 10 u 1 1 I 
lop ) 1O)U 1 10 u lop 1 10 u NA 10 u 
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Appendix l-3 
Table i-3-2. Summary of Unfiltered Groundwater Analytical Results 

Remedial Investigation/Feasibility Study 
Operable Unit 1, North Grinder Landfill 

Naval Training Center, Orlando 

Orlando, FL 

11 UlGOlOOl UlGOlOOlD UlGOllOl UlG01201 Sample ID Ul GOOQr UlG01301 UlG01401 UlG01403 UlG01501 
Lab ID G8272002 G8238003 G8238002 G8238004 G8255002 G8299002 G8276003 G8616007 G8276002 

Sampling Date 8121195 8/l 6195 8/l 6J95 8/l 6195 8/l 7195 8124195 8122lQS 1 O/l 8195 8l22l95 
Benzo(a)anthracene IOttJ 1; I IOILJ ._ - IC-llll .- - IOIIJ .- - IllIll .- - 'I] u 9. 10 u NA 10 u 
Benzo(a)pyrene 10 I I 1olu I I I tolu I I 1 IOIU I 1 ! IOIU I 

.- 
I I I[ .J u 10 u NA 10 u 

.Benzo(b)fluoranthene IOIU I ION I 1olu I lOti I IOIU I 10,u I 10,u I NA, , in,1r rn 
I IOIU I IOIU I 1olu I 

, , I 1~ , I .- - 

I I I I I I- I iolu I I- I IOIIJ I .- - inlrr I .- - rnltr I .- - NAl I., I 4rlll I I” ” 

1olu 1 IOIU I IOIU I IOIU I IOIU I IOIU I IOIU I 
I 

NAI inlir 
Benzo(glh,i)perylene 
Benzo(k)fluoranthene bis(2-dhloroethoxy)methane 

bis(2-Chloroethyl)ether 
bis(2-Ethylhexyl)phthalate 
Butylbenzylphthalate 
Carbazole 

Chrysene 
Di-n-butylphthalate 

Di-n-octylphthalate 
Dibenz(a,h)anthracene 
Dibenzofuran 
Diethylphthalate 
Dimethylphthalate 
Fluoranthene 

Fluorene 
Hexachlorobenzene 

Hexachlorobutadiene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Indeno(l,2,3-cd)pyrene 

lsophorone 
N-Nitroso-di-n-propylamine 

N-Nitrosodiphenylamine (1) 
Naphthalene 
Nitrobenzene 

Pentachlorophenol 
Phenanthrene 
Phenol 

10 u 10 u 10 u 10 u IO u 10 u ;o u NA . . 10 .- u - 

10 u IO u 10 u 10 u 10 u IO u 10 u NA 10 u 
10 u 10 u 10 u 10 u 10 u 10 u 3J NA 10 u 
10 u 10 u 10 u 10 u IO u 10 u 10 u NA 1ou 
10 u IO u 10 u 10 u 10 u 10 u IO u NA 10 u 
10 u 10 u 10 u 10 u 10 u 10 u 10 u NA 10 u 
10 u IO u 10 u IO u 10 u IO u 10 u NA IO u 
10 u 10 u 10 u 10 u 10 u 10 u 10 u NA 10 u 
10 u 10 u 10 u 10 u 10 u IO u 10 u NA 10 u 
10 u 10 u 10 u 10 u 10 u 10 u 10 u NA 10 u 
10 u 10 u 10 u IO u IO u IO u 10 u NA 10 u 
10 u 10 u 10 u 10 u 10 u 10 u IO u NA 10 u 
10 u IO u 10 u 10 u 10 u 10 u 10 u NA 10 u 
10 u 10 u 10 u 10 u 10 u 10 u 10 u NA IO u 
10 u 10 u IO u 10 u IQ u 10 u IO u NA IO u 
10 u 10 u 10 u 10 u 10 u 10 u 10 u NA 10 u 
10 u 10 u 10 u 10 u 10 u IO u IO u NA IO u 
10 u 10 u 10 u IOU IO u 10 u 10 u NA 10 u 
10 u IO u IO u IO u IO u 10 u IO u NA 10 u 
10 u 10 u 10 u 10 u 10 u 10 u 10 u NA 10 u 
10 u 10 u 10 u 1ou 10 u 10 u IO u NA 10 u 

10 u 10 u IO u 10 u IO u 10 u 10 u NA 10 u 
IO u IO u 10 u 10 u 3J 10 u 10 u NA 10 u 
10 u 10 u 10 u 10 u 10 'U 10 u :o 'LJ .I.. IYIA ii2 ii 
25 u 25 u 25 U 25 u 25 u 25 u 25 u NA 25 u 
10 u 10 u 10 u 10 u 10 u 10 u IO u NA 10 u 
10 u 10 u 10 u 10 u 10 u in II in II NA In II I 1 1 1 , ,- I t- 1 .- - .- I- I .- - . . . . I S” u 

Pyrene IOIU 1 IO/U 1 IOpJ 1 1olu J IO/U I 10 U IO/U I NAI lop 
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Appendix l-3 
Table l-3-2. Summary of Unfiltered Groundwater Analytical Results 

Remedial Investigation/Feasibility Study 
Operable Unit I, North Grinder Landfill 

Naval Training Center, Orlando 

Orlando, FL 

Sample ID Ul GO0901 UlG0l001 U1G01001D UIGOI 101 UlG01201 UlGOl301 Ul GO1401 Ul GO1 403 U 1 GO1 501 

Lab ID G8272002 G8238003 G8238002 G8238004 G8255002 G8299002 G8276003 G8616007 G8276002 
Sampling Date 8121 J95 8/l 6195 8/l 6195 8116195 8/l 7195 8124195 8122195 1 O/l 8195 8/22l95 

1 I I I I I 
PesticideslPCBs, ug/L 
A A’ nnn I I I I I I I I I I I 

I “411, I n4lil I "llll I f3illi.i I n1lii.i I Ailll I “,I11 I NA I I “llll 

arfAfa-urn”t”a,,r 

Aroclor-I 016 

Aroclor-1221 
Aroclor-I 232 
Aroclor-1242 
Aroclor-1248 
Aroclor-1254 
Aroclor-1260 
beta-BHC 
delta-BHC 
Dieldrin 
Endosulfan I 
c..-I--..,-.. II cnaosurran II 
C..A^^. .I&... -I ,W..,^ CI l""IU,lal I PUIICILC: 
F I. 

“.Y” ” 1.11 1 -.1- - -.-- -- _.__ -_ 

IU IU IU 1 UJ 1 UJ 

2u 2u 2u 2 UJ 2 UJ ;"u ;"u 
IYrl 
NA 1; 

IU IU 1u 1 UJ 1 UJ IU IU NA IU 

IU IU IU 1 UJ 1 UJ IU IU NA 1u 

IU IU IU 1 UJ 1 UJ IU IU NA 1u 

IU IU IU 1 UJ 1 UJ IU IU NA IU 

1u IU IU 1 UJ 1 UJ IU IU NA IU 
0.05 u 0.05 u 0.05 u 0.05 UJ 0.05 UJ 0.05 u 0.05 u NA 0.05 u 
0.05 u 0.05 u 0.05 u 0.05 UJ 0.05 UJ 0.05 u 0.05 u NA 0.05 u 

0.1 u 0.1 u 0.1 u 0.1 UJ 0.1 UJ 0.1 u 0.1 u NA 0.1 u 
0.05 u 0.05 u 0.05 u 0.05 UJ 0.05 UJ 0.05 u 0.05 u NA 0.05 u 

I 
n* II ".I IL 0.1 u 0.1 u 0.1 UJ 0.1 UJ 0.1 u 0.1 u NA 0.1 u 

I n 1 II V. I ,J 0.1 u 0.1 u 0.1 UJ 0.1 UJ 0.1 u 0.1 u NA 0.1 u 
n.,,, n* II i-l, II "4 III "4 I,, m1 II I\* I# LlA "4 II 

LI I”, II 8 “_I - -.. - -.. - 

Endrin aldehyde 0.1 u 0.1 u 0.1 u 0.1 UJ -.I -.. ".I" 1 ".,I" 1 ,rn, I V., v 
Endrin ketone 0.1 u 0.1 u 0.1 u 0.1 UJ 0.1 UJ 1 0.1 Iu I 0.1 Iu I NAI 0.1 Iu 
-- ~~--- I-., I.T ,I :-A---\ nnc 1) 0.05 u 0.05 u 0.05 UJ 0.05 UJ I "."JI" ( L 

I nnc. ii ““S II n ns i 1.1 n ns I I.1 I nnizlll I r 
gamma-u,nb (wraarra) 
gamma-Chlordane 
Heptachlor 
Heptachlor epoxide 

I- I I 
nncl,, I "."J c I 1.05 u NA 0.05 u 

0.05 L , V."" v V."W ., -.-- -_ -.I- -- v.v.4 " , 3.05 U NA 0.05 u 

0.05 u 1 o.o5(u ( 0.05pJ ( O.OSIUJ 1 O.O5(UJ 1 0.05p 1 0.05 u NA 0.05 u 
nnc II I ““c.llI I nnc.liI I ““c,llIl I nmliil I nnclll I n.05 u NA 0.05 u 

1 I 0.5 u NA 0.5 u 
“.Yd ” V.“” ” V.“” ” “.V” “V .,.“- -- “.“.I ” 1 v 

0.5 u 0.5 u 0.5 UJ 0.5 UJ 0.5 1' ' 
Toxaphene 5u 5U 5U 5 UJ 5 UJ 5tJ , 2," 1 ,"I-% 1 I "V 

Herbicides, uglL 
2,4,5-T 
2,4,5-TP (Silvex) 
24-D 

0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u NA 0.5 u 
0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u NA 0.5 u 
2.5 u 2.5 u 2.5 u 2.5 U 2.5 u 2.5 U 2.5 U NA 2.5 U 
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Appendix l-3 
Table l-3-2. Summary of Unfiltered Groundwater Analytical Results 

Remedial investigation/Feasibility Study 

Operable Unit 1, North Grinder Landfill 
Naval Training Center, Orlando 

Orlando, FL 

Sample ID Ul GO0901 UlGOlOOl UlGOlOOlD UlGOllOl UlG01201 Ul GO1 301 UlG01401 
G8272002 G8238003 G8238002 Ga238004 Ga7sson7 m?79cmn7 cst776inm r-s Lab ID 

Sampling Date 

- ----_--_ -“-.n.n--- YYL, “““V -3616007 G8276002 
8121 I95 8116195 8116195 8116195 8117195 812495 8l22l95 1 O/l 8195 8l22l95 

2qu 2.qu 
51u 5lu 

2qlJ 2qu 
5lu 

2qu 
5lU 

2.51U 
5lU 

2.5jU 
Slll 

NAI 
Slll 

2.51U 
NAI 5lu 

I 
I I 

0.5lu I 05ilJ I 
I 1 - - -- 

nsllr I 
I- I 

n5lrt I nE;lri I n&Ill I 

2,4-DB 
Dalapon 
Iicamba 

. ., . 
25OlU I 25Olt.t I 

I I 
25olu I 750111 I 7snlll I 

I- I I 
7r;nlli I 

24.3111 1 I I -. .- 24.3111 1 243/U I 743111 I 74.1111 I I 741111 I I 
cJ,n?III I 

-.._ - 
’ Chromium 2lu 1 3.118 1 2pJ 1 2pJ 1 2.516 1 - . 1. . 

31u I 31u I 31u I 31u I 3111 I raIlI I 
I 

?III I hltl I aI1 I Cobalt 
Copper 
Iron 

I I 
1.41UJ 1 1.61U 

I I 
1.41UJ t ---5-b --t--d? I -- 

3.2iU 
I “V 3.n 

7111 I 
I I 

-- NAI 2.z 

/Lead 

1020 6.1 UJ 6.1 UJ 330 I 

1.3 u 1.3 u 1.3 u 1.3 u 642 1.3 u 6.1 1.3 UJ u 123 1.3- 
4290 B 

, 
2100 B 78 II 15l-ln R 8763 R Q-27 R -m7n n I 

I NAI 
II I 

6871 
NAI 1.31u 

Magnesium 

Manganese 
Mercury 
Nickel 

Potassium 
Selenium 

I I- I I- 
15.81 1 3.616 
0.041u 1 0.041u 

I I I 
348018 1 288018 
0.611U 1 29lJ 

F 
.--- - 

t 
11.4 B 
0.04 u 

I ““l” Y NA 2160 B 
0.5/u 1 NA 28.5 

I 004lR I NA 0.04 B _._. - 
11.2lu I 11.2lu I 11.21u I 

I 
11.2lu ! 

I 
12 7111 I 

I- I 
11 3!11 I il 7111 ! 

-.-. - 

2.4 U 2.4 U 2.4 U 2.4 U 2.4 U -.. - -. . - 
11700 6470 220 u 11800 

I I I 
11800 10500 5890 NAI . I iiinnl .-- 

10 I,, 
1.9 UJ 1.9 UJ 1.9 u 1.9 UJ 

A^ II, 
1.9 U.l 

. _ _ 
0.d “I) I.Y UJ NH l.Y UJ 

2.9 u 2.9 u 2.9 u 2.9 u 4.6 B 2.9 u 13.9 B NA 5.4 B 
1.3 u 1.2 B 1.2 u 2.9 B 2.1 B 28 1.6 B NA 5.1 B 

1.7 1.9 2.2 4.7 4.4 1u 28.9 37.8 11.6 

Silver 
Sodium 
Thallium 

Vanadium 
Zinc 
Radiological, pCi/L 

Gross Alpha 
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Appendix l-3 
Table l-3-2. Summary of Unfiltered Groundwater Analytical Results 

Remedial Investigation/Feasibility Study 

Operable Unit 1, North Grinder Landfill 
Naval Training Center, Orlando 

Orlando, FL 

Sample ID Ul GO0901 UlGOlOOl UlG01001D Ul GO1 101 UlG01201 UlGOl301 UlG01401 UlG01403 UlG01501 

Lab ID G8272002 G8238003 G8238002 G8238004 G8255002 G8299002 G8276003 G8616007 G8276002 
r..mmlinn n,+, FE/31 /CF. R/l GIW RI1 wa5 a/1 6lSS a/i 7195 8124195 8l22l95 10/18/95 8122195 

Gross Arpna, Lounwg error 3.4 I I.J, 1 1 .-f I .” I I I .- 1.2 6.4 4.2 
,-...^^^ D-L.. UI”SS Dew I 

E;GI I U.” I 
G7l I rnsl I 431 1051 3.9 90.8 102 44.9 “.L I 2 “.W I ..- I ._.- I 

- I ^ .LZ.-- r---_ Gross uera, LoumIng trror I 
.?I 

I 
Nil , 

1.91 ) 2.41 1 1.91 2.41 -I L, I 
ncl cr.= I 10.4 5.3 

Cesium-137 I hIA/ 1 hid I hla I 0.04 NA I.- I 
hIA 1 ,.I I I NAt ,., . I I NAI . I I l”nl I I .r1 I 

^ . ,--** ..L 
Cesium-IdI, uncenainry 
I --A ,.A_ LBZICI-L I” 
Lead-21 0, Uncertainty 
Polonium-21 0 
Polonium-210, Uncertainty 
Potassium-40 
P-‘---:“- *n I I.%^^Ari..+lr 

I 
I 

Llll I IWI , hlnl I VW, , hlAl I Iv-l, ( hlA 1 LI,? I hlA I urn I hlA I I .I \ I IYtf 1 I l”fil I 1.37 NA 
hlAl I hlA I hlA I I NA ,“,-I I 

hlAi 1 I._ hlAI 1 I., I NAI ,., . I NAl .., . I Ib-bl 1 I._ I NA 

NA kill I .IA I t.IA I 
I IWI 1 hIAl I IYf?, 1 hl/\ I I”,71 I 

hlA I 0”r-l I IV/t, I WI, I NA NA 

NA 
hIA\ 1 hlAI 1 hlA I hlA 1 NA I I”rl I U”rTl 1 

NAi I., I I 
NAl ..I. I IYmI I 11117 NA 

NA I 
L,“, I IYHI 1 LlAl I l”nl , hl,? I .,n I +.,A I I”f-7) I 

hli, 1 1’137 I IVH , I IYfT NA NA 

NA I 
hIAl 1 lY,T, , hlAl I l”r\ I 

hlA I I., \ I 
NAI kIA I . ., . IYH, I 

hlA 
I l”r\( 17.2, NA hlA hlAi I MAI 1 NAI NA NA] NA] 24.9 1 NA 
I &,A I I hlA 1 nl hlA 

‘“LcIYY,u,,,-w, “,,wG,IPlllly 

tiadium-226 
Radium-226, Uncertainty 
Radium-228 
m-A:_-_ nrrn , ,-^..A^:-&, 

,.rY 

NA 
NA 
NA 
hlA 

I .r\ 

NA 
NA 
NA 
hlA 

.., . 

NA 
NA 
NA 
hlA 

. . . 

NA 
NA 
NA 
MA 

NA 
NA 
NA 
NA 

,“I3 1 I IV.1 I hlA 1 Mb I n 

IYH, I IYT\ 1 I 
hlA I hlA I 

a--- -Lit--- 1”1_1 I I., \ I -.v- I 
L1.l I hlA I 01 NAI 

,., . I . . I l”r)l I I._ I 0.96 NA hlA 1 hlA I 
. . . 

0.45 NA 
I IW, ( m-x, ( l”r\ I I._ I I I 

hIAl 1 hIAl 1 MAI NAI MA I hlA \ .., . I . . . . I ,rn, I I”r-. I 0.06 NA 
hlA I hlA 1 .,A I LlA I 4.55 NA I llnl 1 IYnl ) l”Fll I lllr) / IYH 1 I ,“I? ( I 

hlAI 1 hIAl 1 hlA t NAI h,A I h,A I 
I lrnl 1 I”cI( 

NAI ) NAI 1 
I hIAl I hIAl I 

I .I I I . . . . I ,“I-? 1 I am I 0.48 NA 

NAI NAI NAj NAI 2.42 NA 
hlA I I NAl I &.,A I I hlA I I 0.27 NA 

I IYPl( ( ,“?I, , I”rl( ( I .r\ I I ,, I I ,“I-!) I ,rn, I 
hIAl 1 hlAI I hIAl I NAI NAI hlll I hlA I 0.09 NA ,“I7 I 1”rl , .I I I , ., . I ., . I I”,7 I I .I\ I 

hl& I hlA I NA I 
hlnl I 
IYnl 1 hIAl I W-II 1 hlA 1 I”rl I 

hlA I I._ I IYH 1 I IYrn 1 I 0.03 NA 

NA h,A I hlA 1 NA I 
NAI I IYrl I 

hiAl 1 ,.rTl 1 NAI ,., . I 
NAI . ., . I IYr-8 1 I I*- I 1.46 

NA NAI 1 NAl ( NAI NAI NA( NA( 0.19 NA 
P.lA I hlAI I hut.1 1 hlA 1 I NAI I LlA I I MA I I 0.96 NA 

r norium-L.su, uncenainry 
TL - -: .-_ .-+-.e. I nonum-L.3‘ 

Thorium-232, Uncertainty 

Uranium-234 
Uranium-234, Uncertainty 
. . ^^^ 
uranium-wa 
Uranium-238, Uncertainty 

General Chemistry, mglL 
Alkalinity 

Hardness 
Nitrate 
Nitrate/Nitrite 
pH (units) 

IY3-t ,“,-I ,“,-I ,.I 1 a .I 8 IYJI IYrl 

NA NA NA NA NA NA NA “.I * ., 

NA 2 2 15 4 NA NA NA NA 
NA 44 44 17 11 NA NA NA NA 
NA 1.6 1.6 0.04 0.02 u NA NA NA NA 
NA 1.6 1.6 0.04 0.02 u NA NA NA NA 
NA 4.95 5' 5.5 5.15 NA NA NA NA 

1 , , 
nldl I NAl 
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Appendix l-3 
Table l-3-2. Summary of Unfiltered Groundwater Analytical Results 

Remedial Investigation/Feasibility Study 
Operable Unit 1, North Grinder Landfill 

Naval Training Center, Orlando 

Orlando, FL 

I 
Sample ID U 1 GO0901 UlGOlOOl UlGOlOOlD UlGOllOl UlG01201 UlG01301 UlG01401 UlG01403 Ul GO1501 

Lab ID G8272002 G8238003 G8238002 G8238004 G8255002 G8299002 G8276003 G8616007 G8276002 
Sampling Date 8121 I95 8/l 6195 8/l 6195 8/l 6195 8/l 7195 8124195 8/22/95 lOl18l95 8/22/95 

Sulfate NA 35.2 33.2 18.1 16.1 NA NA NA NA 
Sulfide NA 0.5 u 0.5 u 0.5 u 0.5 u NA NA NA NA 
Total Dissolved Solids NA 136 132 128 116 NA NA 202 NA 
Total Organic Carbon NA 1.3 1.4 5.6 8.6 NA NA NA NA 
Total Phosphorus NA 0.01 u 0.01 u 0.19 0.4 NA NA NA NA 
Total Suspended Solids NA 1u IU 14 1 NA NA NA NA 
Total Petroleum Hvdrocarbons 1,U I 1,u I 1,u I 1,u I 1,u I 1,II I IIU I NAI I 1 IU 
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Appendix l-3 
Table l-3-2. Summary of Unfiltered Groundwater Analytical Results 

Remedial Investigation/Feasibility Study 
Operable Unit 1, North Grinder Landfill 

Naval Training Center, Orlando 
Orlando, FL 

Sample ID UlG0160l UlG01701 UiG01701D UlGOl8Ol UlG01901 Ul GO2001 UlG02101 Ul GO2201 Ul GO2301 
Lab ID G8281002 G8255003 G8255004 G8306004 G8285004 G8285002 G8306002 G8149002 G8149003 

Sampling Date 8118195 8/l 7195 8117195 8125195 8123195 8123195 8125195 813195 8/3/95 

Volatile organics, ug/L I 1 . 4 -...I.,---- IL--- AnIll IO u IO u IO u IPl” .lflll I 

I,, ,L,,c I eLlalA,,“I”cLIIaII~ I I”,” IO u 1ou 10 u IblU ( 
. a ^-F. I ,~.. ~Lm---~ *nl,, IO u IO u 10 u 1 ,.I,, I 

“,” , I”,” ( IV,” 1 I”,” , I” ” 

nlll I lop 1 IOlU 1 IOjU 1 lop 
vu 

I 

IllIll I +nlll I InIll 

ou 
n II 

uuorooenzene 
Chloroethane 
Chloroform 
r”-----‘“--- duororneu~ane 
:is-1,3-Dichloropropene 
Dibromochloromethane 

I I 

sryrene 
Tetrachloroethene 
- . 

I” ” I” ” I” ” IV ” 
10 u IO u IO u 10 u i1,” , 

IO u IO u IO u IO u If-“’ ’ 

IOU , In II in II El= 4n II I” ” I” v I”,” If 
1ou 1 lO(U ( lop 1 lO(U 11 
In!, I Inill I lrllll I .nl, I 11 I l”,U , I”,” , ,“I” IV,” 1 

lO(U [ lO(U 1 IO/U ( lO(U 1 
I “nlll InIll I 1nlu I InIll I 

t 
1.2 Y 

4nl1 I 
I 

I I”,” I IV,” 1 .llJjU 1 

lO(U 1 IO/U ( IOpJ ( I’ 
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Appendix l-3 
Table l-3-2. Summary of Unfiltered Groundwater Analytical Results 

Remedial Investigation/Feasibility Study 

Operable Unit 1, North Grinder Landfill 

Naval Training Center, Orlando 
Orlando, FL 

I I I I I I I 
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Appendix l-3 
Table l-3-2. Summary of Unfiltered Groundwater Analytical Results 

Remedial InvestigationlFeasibility Study 
Operable Unit 1, North Grinder Landfill Operable Unit 1, North Grinder Landfill 

Naval Training Center, Orlando Naval Training Center, Orlando 

Orlando, FL Orlando, FL 

I I I I I I I 1 
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Appendix l-3 
Table l-3-2. Summary of Unfiltered Groundwater Analytical Results 

Remedial Investigation/Feasibility Study 
Operable Unit 1, North Grinder Landfill 

Naval Training Center, Orlando 

Orlando, FL 
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Appendix l-3 
Table l-3-2. Summary of Unfiltered Groundwater Analytical Results 

Remedial Investigation/Feasibility Study 
Operable Unit 1, North Grinder Landfill 

Naval Training Center, Orlando 
Orlando, FL 

I I I I I I I I I I I 

Sample ID U1G01601 Ul GO1701 UlG01701D Ul GO1 801 U 1 GO1 901 Ul GO2001 UlG02101 Ul GO2201 Ul GO2301 

Lab ID G8261002 G8255003 G8255004 G8306004 G8285004 G8285002 G8306002 G8149002 G8149003 
Sampling Date 8/l 8195 8/l 7195 8/l 7195 8125195 8123195 8123195 8125195 813195 813195 

2,4-DB 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.51U 2.51U 2.5/U 2qu 

5u 5u c II r; II CII I Cll I 211 I 511 I 
Dalapon 5u - - 
Dicamba 0.5 u 0.5 u 0.5 u 0.5lU I 0.5ll.J I 
Dichlorprop 2.5 U 2.5 U 2.5 U 2.d(V 1 L.U ” &.J,l 

Dinoseb 0.5 u 0.5 u nE II n&Ill I nli;lii I n i=‘l -.- - 
MCPA 250 U 250 U 250 u 
MCPP 250 U 250 U ncn 1 I --- - 

Inorganics, ug/L 
Aluminum 99.1 J 1070 1110 1030 62.4 A J 475 78.5 B 621 

_ . 24.3 U 24.3 U 24.3 U 24.3 U 24.3 U 24.3 U 24.3 U 24.3 U 
Arsenic 1.5 u 2u 3.3 u 2.4 U 2.6 U 1.5 u 1.5 u 

107R fil II 137 R 758 B 

.I,,, I “I” I I 
,.;I; 0.; ;; 0.; ; 

.,- 

0.5 u 
I 

ElII I 1CllI I 3 “‘J 2.5 U 2.5 u 2.5 u 

“.I u W.” v -.d lJ 0.5 u 0.5 UJ 0.5 UJ 
J 250 U 250 U 250 U 

L”“,” , 250 u 250 U 250 U 

I 8.” Y --.. I 
rJ,...,lli, Irn n7lir.i I 0.21UJ 1 0.21UJ 1 0. 

. -.w. -- I ___. -- 
I- I Y.“, ,” I , I 

.4lu 1 2.4 U t , 'JAI11 .- v 1 2.4/U 1 2.4jt.l 1 2 1.4 u 
I 5590 1 12200~ 9860 I __.~ I , 159018 i 14400 

I 1.9lUJ 1 1.9lu I 1.9 UJ 
i.6 B 2.9p 1 5.518 1 E 

I 
2.718 1 2.9p 
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Appendix l-3 
Table l-3-2. Summary of Unfiltered Groundwater Analytical Results 

Remedial Investigation/Feasibility Study 
Operable Unit 1, North Grinder Landfill 

Naval Training Center, Orlando 
Orlando, FL 

Sample ID 
Lab ID 

1 UlG01901 

i 
/ 

UlG01601 UlG01701 UlG02101 Ul GO2201 
G8261002 G8255003 G8306004 G8306002 G8149002 

Sampling Date 8/l 8195 8117195 8125195 8125195 I 813195 2 
Gross Alpha, Counting Error 0.8 1.8 1.5 1.6 

Gross Beta 
I I 

3.8 9.1 
1 

3.9 6.2 I 4.2 
t 

3.4 --I- 3.4 J I ’ 
.- 

5.3 J 
Gross Beta, Counting Error 1.8 2.4 I 1.7 1.7 I I .” 1.8 2 1.9 t 1.8 
Cesium-137 

I 
NA NA 

I 
NA NA NAI 

I 
NA NA NA NA 

Cesium-137. Uncertaintv NA NA I NA NA 
Lead-21 0 
Lead-210, Uncertainty 
Polonium-21 0 
Polonium-210, Uncertainty 
Potassium-40 
Potassium-40, Uncertainty 
Radium-226 
,Radium-226, Uncertainty 
;Radium-228 
iRadium-228, Uncertainty 
Thorium-227 
Thorium-227, Uncertainty 
Thorium-228 
Thorium-228, Uncertainty 
Thorium-230 
Thorium-230, Uncertainty 
Thorium-232 
Thorium-232, Uncertainty 
Uranium-234 
Uranium-234, Uncertainty 
Uranium-238 
Uranium-238, Uncertainty 
General Chemistry, mglL 
Alkalinit; 
Hardness 
Nitrate 
Nitrate/Nitrite 
pH (units) 

. . ., . 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 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 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 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 NA NA NA NA NA NA NA 

9 24 23 14 .,A . . . . . . . . IYt+ NH NH NH NA 
24 35 34 26 NA NA NA NA NA 

0.26 0.02 u 0.02 u 0.02 u NA NA NA NA NA 
0.26 0.02 u 0.02 u 0.02 u NA NA NA NA NA 
5.25 5.5 5.5 5.9 NA NA NA NA NA 
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Appendix l-3 
Table l-3-2. Summary of Unfiltered Groundwater Analytical Results 

Remedial Investigation/Feasibility Study 
Operable Unit 1, North Grinder Landfill 

Naval Training Center, Orlando 
Orlando, FL 

1 --. ---- --. , -I-- V”” I “WV” ..------I.- 
Samnlina Date 1 814195 I a/a/95 I 8/AlWi 1 10/16/95 1 a/7/95 I a/7/95 1 I ln/l7/~~ 1 28~Aua-96 1 2&Auo-g6 1 

Sample ID U 1 GO2401 Ul GO2501 Ul GO2601 Ul GO2603 Ul GO2701 Ul GO2701 D Ul GO2703 
Lab ID 1 Gal60003 1 Gal86002 

Ul GO2801 Ul GO2901 
Gal60004 1 G8616003 1 G817FmCI7 1 CA17Rfln? 1 CRGIG~~~; I ABB(-J~~ 1 ARROm,,(, 

Volatile organics, “g/L’ 
I -. ..-- .-....-- 

I I I I 
, 

I I I ” I , I I I I 

1 ,l ,I-Trichloroethane IOU 1 1olu 10 u NA 10 u 10 u NA NA NA 
1 ,1,2,2-Tetrachloroethane 10 u 1olu 1 10 u NA 10 u 10 I u I NA 
1 ,1,2-Trichloroethane 10 u 10 u top 1 NAI IOIU I 

I 
1OlU I 

I NA NA 

1 ,l-Dichloroethane 10 u 10 u 161u 
NAi NAI 

1 ,I-Dichloroethene 10 u 10 u 
1 ,ZDichloroethane I I I .-I- I .., .I 
1,2-Dichloroethene (total) IOIU I 1 
1,2-Dichlorl 
2-Butanone I IOIU 
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Appendix l-3 
Table l-3-2. Summary of Unfiltered Groundwater Analytical Results 

Remedial Investigation/Feasibility Study 
Operable Unit I, North Grinder Landfill 

Naval Training Center, Orlando 
Orlando, FL 

Xylene (total) 

Sample ID Ul GO2401 Ul GO2501 U 1 GO2601 Ul GO2603 Ul GO2701 Ul GO2701 D Ul GO2703 U,GO28,-,, 1 I IICn7C”’ I 

G8186002 G8160004 G8616003 
^^l-^^..^ I -.-..-,mmn-. I rrnc*cnnc I Ac3an\nll? 

Lab ID G8160003 
Sampling Date 814195 818195 814195 1 OH 6195 w IIYJ I 0,llY.l 1 ,“,l,lJ.J , ,Gu-r\uy-ir” 

lop lO(U lop NAI IOIU ( IOIU 1 NAI 1 NAj , IYP! 
I I I 

Semivolatile organic% uglL 
1,2+Trichlorobenzene 
1,2-Dichlorobenzene 
1 ,3-Dichlorobenzene 
1 ,QDichlorobenzene 
2,2’-oxybis(l-Chloropropane) 
2,4,5-Trichlorophenol 
2,4,6-Trichlorophenol 
2,4Dichlorophenol 
2,4-Dimethylphenol 
2,4-Dinitrophenol 
2+Dinitrotoluene 
2,6-Dinitrotoluene 
2-Chloronaphthalene 
2-Chlorophenol ’ 
2-Methylnaphthalene 
2-Methylphenol 
2-Nitroaniline 
2-Nitrophenol 
3,3’-Dichlorobenzidine 

3-Nitroaniline 
4,6-Dinitro-2-methylphenol 
4-Bromophenyl-phenylether 
4-Chloro-3-methylphenol 
CChloroaniline 

4-Methylphenol 
QNitroaniline 
CNitrophenol 
Acenaphthene 
Acenaphthylene 
Anthracene 

10 u 10 u IO u NA 10 u IO u NA NA NA 

10 u 10 u 10 u NA IO u 10 u NA NA NA 

10 u 10 u IO u NA 10 u 10 u NA NA NA 

10 u 10 u IO u NA 10 u 10 u NA NA NA 

IO u 10 u 10 u NA 10 u 10 u NA NA NA 

25 U 25 U 25 U NA 25 u 25 u NA NA NA 

IO u IO u 10 u NA IO u 10 u NA NA NA 

10 u IO u 10 u NA IO u IO u NA NA NA 

IO u IO u 10 u NA IO u 10 u NA NA NA 

25 U 25 U 25 u NA 25 U 25 u NA NA NA 

10 u 10 u 10 u NA IO u IO u NA NA NA 

10 u 10 u IO u NA IO u 10 u NA NA NA 

10 u IO u 10 u NA 10 u IO u NA NA NA 

10 u IO u IO u NA 10 u IO u NA NA NA 

10 u 10 u IO u NA IO u IO u NA NA NA 

10 u IO u 10 u NA 10 u 10 u NA NA NA 

25 U 25 u 25 U NA 25 U 25 U NA NA NA 

IO u 10 u IO u NA 10 u 10 u NA NA NA 

IO u IO u IO u NA 10 u 10 u NA NA NA 

25 U 25 U 25 U NA 25 U 25 U NA NA NA 

25 u 25 U 25 U NA 25 U 25 U NA NA NA 

10 u 10 u IO u NA 10 u IO u NA NA NA 

IO u IO u IO u NA 10 u 10 u NA NA NA 

IO u 10 u IO u NA IO u 10 u NA NA NA 

10 u 10 u NA IO u IO u NA NA NA 

IO u IO u NA 10 u IO u NA NA NA 

25 U 25 U 25 U NA 25 U 25 u NA NA NA 

25 U 25 U 25 U NA 25 u 25 U NA NA NA 

10 u 10 u 10 u NA IO u IO u NA NA NA 

IO u IO u IO u NA IO u IO u NA NA NA 

10 u 10 u 10 u NA 10 u IO u NA NA NA 



Appendix l-3 
Table l-3-2. Summary of Unfiltered Groundwater Analytical Results 

Remedial Investigation/Feasibility Study 
Operable Unit 1, North Grinder Landfill 

Naval Training Center, Orlando 
Orlando, FL 

Sample ID Ul GO2401 U 1 GO2501 U 1 GO2601 Ul GO2603 Ul GO2701 Ul GO2701 D Ul GO2703 Ul GO2801 Ul GO2901 
Lab ID G8160003 Gal 86002 G8160004 G8616003 G8178002 G8178003 G8616005 ABBOW2 ABBOW3ll C 

Sampling Date 814195 818195 814195 1 O/l 6195 a/7/95 8ffi95 1 O/I 7195 28-Aug-96 28-Aug-96 

3enzo(a)anthracene 10 u 10 u IO u NA 10 u 10 u NA NA NA 

3enzo(a)pyrene 10 u 10 u IO u NA 10 u 10 u NA NA NA 

3enzo(b)fluoranthene 10 u 10 u 10 u NA 10 u 10 u NA NA NA 
3enzo(g,h,i)perylene 10 u 10 u IO u NA 10 u IO u NA NA NA 

3enzo(k)fluoranthene 10 u 10 u 10 u NA IO u 10 u NA NA NA 
,is(ZChloroethoxy)methane 10 u 10 u IO u NA IO u 10 u NA NA NA 
Ys(2-Chloroethyl)ether IO u 10 u 10 u NA 10 u IO u NA NA NA 

,is(2-Ethylhexyl)phthalate 10 u 10 u 10 u NA 10 u 10 u NA NA NA 
3utylbenzylphthalate 10 u 10 u 10 u NA IO u IO u NA NA NA 

Zarbazole 10 u IO u 10 u NA 10 u 10 u NA NA NA 
Zhrysene IO u IO u 10 u NA 10 u 10 u NA NA NA 
Ii-n-butylphthalate 10 u 10 u IO u NA 10 u IO u NA NA NA 
Ii-n-octylphthalate 10 u 10 u IO u NA 10 u IO u NA NA NA 
Iibenz(a,h)anthracene IO u 10 u 10 u NA IO u IO u NA NA NA 
Iibenzofuran 10 u IO u 10 u NA 10 u IO u NA NA NA 

Iiethylphthalate 10 u 10 u 10 u NA 10 u IO u NA NA NA 

Iimethylphthalate 10 u 10 u 10 u NA 10 u 10 u NA NA NA 
-luoranthene 10 u 10 u IO u NA IO u IO u NA NA NA 

‘luorene IO u 10 u 10 u NA 10 u 10 u NA NA NA 
iexachlorobenzene 10 u IO u 10 u NA IO u IO u NA NA NA 

iexachlorobutadiene 10 u 10 u 10 u NA 10 u 10 u NA NA NA 

iexachlorocyclopentadiene 10 u 10 u 10 u NA 10 u IO u NA NA NA 

iexachloroethane 10 u 10 u 10 u NA 10 u 10 u NA NA NA 
ndeno(l,2,3cd)pyrene 10 u IO u IO u NA 10 u 10 u NA NA NA 

sophorone 10 u IO u 10 u NA 10 u 10 u NA NA NA 

I-Nitroso-di-n-propylamine 10 u 10 u 10 u NA 10 u 10 u NA NA NA 
I-Nitrosodiphenylamine (1) 10 u 10 u 10 u NA IO u 10 u NA NA NA 

laphthalene 10 u 10 u IO u NA 10 u 10 u NA NA 
litrobenzene 10 u 

NA, 
IO u 10 u NA 10 u 10 u NA NA E\IA 

Jentachlorophenol 25 U 25 U 25 U NA 25 U 25 U NA NA NA 

‘henanthrene 10 u 10 u 10 u NA 10 u 10 u NA NA NA 
‘henol 10 u 10 u 10 u NA IO u IO u NA NA NA 

lyrene 10 u 10 u IO u NA 10 u 10 u NA NA NA 
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Appendix l-3 
Table l-3-2. Summary of Unfiltered Groundwater Analytical Results 

Remedial investigation/Feasibility Study 
Operable Unit 1, North Grinder Landfill 

Naval Training Center, Orlando 
Orlando, FL 

I I I I I I I I I 

IAroclor-1246 
IAroclor-1254 

, ., 

IIUJ 1 I II”J 1 I l”J NAI 1 NAI 1 NAI 
41,11 I *,I3 I IllI I lllll I NAI 1 NAI 

Aroclor-1260 
beta-BHC 
delta-BHC 

1 u IU 11,l.l I 

0.05 u 0.05 u U.U3lUJ 1 IV, 

0.05 u 0.05 u - . ..A II n. ” 

I “V 

c 
Dieldrin 
Endosulfan I 
Endosulfan II 
Endosulfan sulfate 

I 

Endrin 

U.I u v.1 u U.1 IUJ 

0.05 u 0.05 u 

0.1 u 0.1 u U.l IUJ 

0.1 u 0.1 u 0: ” ’ ’ 
^- . . n ’ lJ.l IU I u.1 u 

1 ,.A,,# I n ,I’* ’ IEndrin aldehyde I WI,” ) u.1 u U.7 IUJ 1 ,“I?, I “.I “4 “_I vu 

I ,-J1lll I n.,,,, I hlA I nlllll I nilIt., I Endrin ketone 1 0.1 IU 

gamma-B1 -- 
^ ^.-I,, 1 -.I ” - _ NA “.I,“4 1 IYPT, I “.I vu -.* -1 ,dA NA 

^^LI.*l “Al 0.051UJ 1 0.051UJ 1 NA NA NA 
Al I nn~llll I nn<;ll1J 1 NA NA NA 

I , 
NAl 1 NAI 

HC (Lindane) 

gamma-Chlordane 

Heptachlor 
Heptachlor epoxide 
Methoxychlor 

Herbicides, uglL 

. ., . I I I 
-,JJ 1 NAI 1 NA] 1 NAI 
,-,,I, I I . . . . , .I1 t 

2,4,5-T 
2,4,5-TP (Silvex) 

124-D 

u.u3 d 0.05 u U.USIUJ I N 

0.05 u 0.05 u 0.05)UJ ) Nml I Y.“” vu V.“” Y 

0.05 u 0.05 u AncllII I hlA I nw,l,,i I nnsll 

0.05 u 0.05 u U.lJ3lUJ ( ,I 

0.5 u 0.5 u n~lt11 I hl 

5u 5U IYH SIVJ I Jl”J , dI_ 

1.. ( ^_. 

“.“.I “.J , I”rT “..a., V” -.- A,..-III, I “1A 0.05 UJ o.oS~lJJ NA NH I\H 

“.JI”J 1 ,JA 0.5 UJ 0.51UJ NA NA NA 
-I** I .,A !z III E”IJ NA NA NA 

0.51lJ ( 0.5(U nrr,, I 
“.J ” ( hlr, I nn r n5frf I Y,.d v ,I !-I,, -.- J NA NA NA 

o.qu 1 0.5lu 
..r,,, I u.51u 1 I\ “IA 0.5 u 0.5 u NA NA NA 
- - NA I 

- _I.. 2.5(U 1 L.51U 1 2.5(U 1 NA 2.5 U 2.5 u NA NA 



Appendix l-3 
Table l-3-2. Summary of Unfiltered Groundwater Analytical Results 

Remedial investigation/Feasibility Study 

Operable Unit 1, North Grinder Landfill 
Naval Training Center, Orlando 

Orlando, FL 
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Appendix l-3 
Table l-3-2. Summary of Unfiltered Groundwater Analytical Results 

Remedial Investigation/Feasibility Study 
Operable Unit 1, North Grinder Landfill 

Naval Training Center, Orlando 
Orlando, FL 

ti661 BOW UUI ItlUVL his I IOUUJ “0”lO”“J flPD”“V L r,uu”r.alU 

JJ “,-WA 1 O/l 6195 8l7/95 al7195 10117l95 28Aug-96 28-Aug-96 
rha, Counting Error I Z( I 1 .a 9.71 8.61 14.4 15.6 14.5 6.13 3.09 

IGross Beta 6.81J _ ) 7.4 -1 J 31 r .I r’ ]J 28.6 1 69 87.6 57 
31.7 32.1 

- 7.9 9.5 6.2 4 3.54 
LIB hIA n .-Jo MA hlA 

Gross Alp 

Sample ID Ul GO2401 Ul GO2501 Ul GO2601 Ul GO2603 U 1 GO2701 Ul GO2701 D U 1 GO2703 UlG02801 1 Ul GO2901 

Lab ID G8160003 G8186002 G8160004 
-_-.-^^^ ^^A-,.,..-.^ I *nr7nr\n-, I ~0~4~rvvz I noon\n*? I *Dnn\Ar’~- 

Sampling Date 814195 8/a/= El,A,rr 
A 

Gross Beta, Counting Error 
Cesium-137 
Cesium-137, Uncertainty 
Lead-21 0 

.-.- . . . . 

2.1 L.1 5.3 4.L) 

NA NA NA -0.97 

NA NA NA 1.4 

NA NA NA NA 
&IA hlh hlA I .,n 

NAI I NAI I I .L41 1 IW, ( IYr7 
I .,I I LI1 I hlfi I I hIAl I 1 31 ’ 

Lea&210, uncerrarnry 

Polonium-21 0 
Polonium-21 0, Uncertainty 

Potassium-40 
Potassiur .- ” 

IYl+ IYH #“l-T NH 

NA NA NA NA 

NA NA NA NA 

NA NA 
, .I* 

-I 

I 
n-40, uncertainty 

(Radium-226 
IRadium- ?26. Uncertainty 

NAI I NAI u.u41 , IW, 1 IYH 
.I” k .IL, I n n4 I I hlAl I hltl ’ NH1 I NH I I “.” I 1 1 ,“,-I.( ] urn 

.._ I a ^, , &I”, I n -I)? ’ I 
NAI NAI I l.LI ( IW[ I U.LJ 
.*. I I .,a I n * “I I hIAl I nn,4’ 

IThorium- 
Thorium-230, Uncertainty 

Thorium-232 
Thorium-232, Uncertainty 
Uranium-234 
Uranium-234, Uncertainty 

Uranium-238 

NA NH 

NA NA IUA U.JY I NH ( I I\/+, I “.JJ I”rs I ,.ri 
. . . . . I m ,..-I I hI”I I hill 1 

NA NA NA 0.07 

NA NA NA 3.85 NH1 I NH I I t.14, IYl-ll 1 Y..d 
NA N A 

I 0.581 
’ 

NA NH\ I .I. 
I NH1 I 

I 
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Appendix l-3 
Table l-3-2. Summary of Unfiltered Groundwater Analytical Results 

Remedial Investigation/Feasibility Study 

Operable Unit 1, North Grinder Landfill 
Naval Training Center, Orlando 

Orlando, FL 
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Appendix l-3 
Table l-3-3. Summary of Filtered Groundwater Analytical Results 

Remedial Investigation/Feasibility Study 
Operable Unit 1, North Grinder Landfill 

Naval Training Center, Orlando 
Orlando. FL 

ii . .. norganlcs, uglL 
* I- 

Arumrnum 
Antimony 

Arsenic 
Barium 
Beryllium 

Cadmium 

Calcium 
^. . . . . 

Sample ID Ul HO0101 Ul HO0201 Ul HO0301 Ul HO0303 Ul HO0401 Ul HO0501 u 1 HO0601 Ul HO0701 Ul HO0801 

Lab ID G8192002 G8186003 G8192003 G8616010 G8220005 G8220004 G8234005 G8234006 G8234007 

Sampling Date 819195 818195 819195 10119/95 8/I 4195 8/I 4195 8/l 5195 8/l 5195 8/l 5195 
I I I I I I I I I 

t 
I I I I 16118 1 1210 11500 NA 450 268 J 24.7 UJ 302 425 

- L4.a ” , 
^*^ I. U 24.3 U LI(..l v NA 24.3 U 24.3 U 24.3 U 24.3 

1 r,., I “l” II *In 4 E I, 1.5 u 14.5 1.9 u 1.5 u I.J ” I.” ” 17.” Y .., . ..- - 
.,.,n I 17 Ill-. I -xX? I hlA I RR 3r-t lx r!E II 777 R %A R 

24.3111 1 r,n->,I, I .,“<I,, I 
1 
I 

4 CllI I 7 *III I lzLnll# I IY-I I I .,I” 

4.0 D II.9 D JJd l”T\, , “Y .J”,D , “.c) Y ,%,.I Y ““. . I 
0.2 UJ 0.2 u 50 NAI 1 0.2\UJ 1 0.2]UJ ( 0.21UJ 17 0.2 UJ 0.2 UJ 
2.4 U 2.4 U 2.4 U NAl 1 2.4iU ’ 34111 1 34lu I 2.41U 1 2.4 U 

36400 
rcrn P OA7”cl I “V - .-- 5640 

I 
II I 2lu I 2u 
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Appendix l-3 
Table l-3-3. Summary of Filtered Groundwater Analytical Results 

Remedial InvestigationlFeasibility Study 
Operable Unit 1, North Grinder Landfill 

Naval Training Center, Orlando 
Orlando, FL 

Sample ID Ul HO0101 Ul HO0201 Ul HO0301 Ul HO0303 Ul HO0401 Ul HOtT3-M I II HrXlNM Il1unn7n1 I Ii unnnnr iab ID -. .----. -IIr"","I "lll"YY"l 
G8192002 G8186003 G8192003 G8616010 G8220005 G8220004 G8234005 G8234006 G8234007 

Sampling Date 819195 818195 819195 1 O/l 9195 8114195 8114195 8115195 8/l 5195 8/l 5195 
Radium-226 NAI NAI NA/ 4.611 NAI NAt NAI NAI NAi 

Radium-226. Uncertaintv NP 1 
Radium-228’ 
Radium-228, Uncertainty 
Thorium-227 
Thorium-227, Uncertainty 
Thorium-228 
Thorium-228, Uncertainty 
Thorium-230 
Thorium-230, Uncertainty 
Thorium-232 
Thorium-232, Uncertainty 
Uranium-234 
Uranium-234, Uncertainty 
Uranium-238 
Uranium-238, Uncertainty 

I I .., . I., L 

Nd 
NA NA 0.2 NA NA NA NA NA 
NA NA 1.02 NA NA NA NA NA 

NA NA NA 0.26 NA NA NA NA NA 
NA NA NA 0.08 NA NA NA NA NA 
NA NA NA 0.02 NA NA NA NA NA 
NA NA NA 1.18 NA NA NA NA NA .:a 
NA NA NA 0.14 NA NA NA NA N A i 
NA NA NA 3.54 NA NA NA NA NA 
NA NA NA 0.38 NA NA NA NA NA 
NA NA NA 0.27 NA NA NA NA NA 
NA NA NA 0.05 NA NA NA NA NA 
NA NA NA 9.08 NA NA NA NA NA 
NA NA NA 0.95 NA NA NA NA NA 
NA NA NA 9 NA NA NA NA NA 
NA NA NA 0.95 NA NA NA NA NA 
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Appendix l-3 
Table l-3-3. Summary of Filtered Groundwater Analytical Results 

Remedial InvestigationlFeasibility Study 
Operable Unit 1, North Grinder Landfill 

Naval Training Center, Orlando 
Orlando, FL 

L-r..4 ” LT.” ” L-t.4,” 

3.4ju 1 1.5lu 1 1.5ju J 1.5lU ) 1.6jU , -.. - 
I NAi 3F 

‘U ,.J ” I.r, ” I..3 v I..3 ” 
I 1800 B 1790 B 1310 B 783 B 

lvlanganese 13 B 48 4B 10.3 B 2.9 B 
. . I nnr u 0.04 u 0.04 u 0.04 u 0.04 u 

II 7 II 117 II 

I tiross aera 

IVWVI , ““Y” 
I 

l”D”“l , I”J”“( 

I 1 QII I.1 I 7f-?iR i ’ 
I ..- - 

I ND.1 I 

Cesiumll37 
 ̂

Potassium-40 
Potassium-40, Uncertainty 

I NH I 
- , .“I .., . 

hlh 

-l----s NA 1.42 NA 

I NH I IYN NA 52.7 NA 

NA, , NA NA 20.1 NA 



Appendix i-3 
Table l-3-3. Summary of Filtered Groundwater Analytical Results 

Remedial Investigation/Feasibility Study 
Operable Unit 1, North Grinder Landfill 

Naval Training Center, Orlando 
Orlando, FL 

‘, 

Sample ID Ul HO0901 Ul HO1001 UlHOlOOlD UlHOllOl Ul HOI 201 UlH01301 UlH01401 UlH01403 Ul HO1501 I 
Lab ID] G8272004 1 G8238007 1 G238005 

Sampling Date 1 1 

1 G8238007 1 ~8255005 
1 

1 G8299003 ~8276005 G8616008 G8276004 
8121195 8116195 8116195 1 8116195 1 8117195 1 

1 

1 

I 1 

I 8124195 I Rl97l.95 -.-_-_ I inliwx I 81731ar; .-, .-,-- VI-Y”” 
Radium-226 I I NAI I I I NAI I 1 I NAI 1 I 1 NAI 1 I NAl .., . I NAI I NAI I I I 01 I I I NAi . Radium-226, Uncertainty NAI 1 NAI 1 NAI 1 NAI 1 NAI NAi 

NAI nFiol NAI I 
RE 

odium-228 Radium-228, Uncertaintv 
NAl n n 

. . ..I I ..,., , “.--I I 

tThorium-227 

Thorium-227. Uncertaintv 
IThorium-228’ 

Thorium-228, Uncertainty 
Thorium-230 
Thorium-230. Uncertaintv 

NAI 1 NAI 1 NAI 1 t I NAI I NAI 1 NAI 1 NAI NAI 1 NAI NAI 
NAI 

NAI 01 NAI 
NAI 

0.67 1 I NAI I 
I I NAI I I I NAI 1 I NAI 1 

I I I 
. . . . I NAI 1 . ., . I N4 I ,r NAI NA/ 0.51 NAI I 

NAI 1 I I NAI 1 I I NAI / I I NAI / Ni NAI 
I NAI I NAI 1 MAI I h 

Thorium-232’ 
, 

Thorium-232, Uncertainty 
Uranium-234 
Uranium-234, Uncertainty 
Uranium-238 

I . I . I . ., . I 
NAI 1 NAI 1 NAI 1 NAI 1 
NAI 1 NAI I NAI I h 
NA NA NA NAI 1 
NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NAI 1 NAI 1 NAI 

I 
NAI 

I I I I ._. . 
NAI I.231 NAI I 

NAI 

- 
-NA __ 
NA 

I f I I 
NAI 1 NAI 1 NAI 1 NAI 1 NAI NAI 

I t 
NAI 0.181 

I 
NAI I 

Uranium-238, Uncertainty 
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Appendix l-3 

Table l-3-3. Summary of Filtered Groundwater Analytical Results 

Remedial Investigation/Feasibility Study 
Operable Unit I, North Grinder Landfill 

Naval Training Center, Orlando 
Orlando, FL 

Sample ID U1H01601 UlH01701 Ul HO1701 D U,HO,“^’ I ,,4un4on, I I II un7nn1 I ,llllnmnrl I 14 ““??O, Ul HO2301 

Lab ID G8261003 G8255006 G8255007 G8306bw , ““LVIY”” , -w-“---- A”, -T.7Y”U , vv ,,,JO2 G8149003 

Sampling Date 8/l 8195 8/l 7195 8117195 8125195 1 8123195 1 8123195 1 813195 813195 813195 

Inorganics, uglL 

Aluminum 
Antimony 
Arsenic 

Barium 

Beryllium 
Cadmium 

Calcium 
Chromium 
Cobalt 

Copper 
Iron 

Lead 
Magnesium 
Manganese 

Mercury 
Nickel 
Potassium 
Selenium 

Silver 
Sodium 
Thallium 

Vanadium 

JP D .J.Ja 64 J 1650 1 bsJ 440 3L.O J -tlL LYL 
24.3 U 24.3 U 24.3 U 24.3 U 24.3 U 24.3 U 24.3 U 24.3 U 24.3 U 

1.5 u 3.1 u 1.9 u 1.5 u 2.8 UJ 1.9 u 1.5 u 1.5 u 1.5 u 

6.4 B 31.8 B 32.4 B 
I 

“.¶ ” n Eli m Q(E; R rn? I3 
,a.* D 1 r)..J Y , V.” v l”.J(D =“U d.-t 22.3 B 

0.2 UJ 0.2 UJ A-. III 
“.L 1 “J 0.2 UJ 1 0.21UJ ( 0.2(UJ 1 0.21UJ 0.2 

*“III 
2.4 U 2.4 U A ,I,, I 

L.4llJ 1 “?U ’ L.‘ 
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Appendix l-3 
Table l-3-3. Summary of Filtered Groundwater Analytical Results 

Remedial Investigation/Feasibility Study 
Operable Unit 1, North Grinder Landfill 

Naval Training Center, Orlando 
Orlando, FL 

Sample ID Ul HO1601 Ul HO1701 UlH01701D U1H01801 UlH01901 Ul HO2001 Ul HO2101 Ul HO2201 Ul HO2301 
Lab ID G8261003 G8255006 G8255007 G8306005 G8285005 G8285003 G8149003 G8149002 G8149003 

Sampling Date 8/l 8195 8/l 7195 8/l 7195 8125195 8123195 8123195 813195 813195 813195 
Radium-226 NA NA NA NA NA NA NA NA NA 
Radium-226, Uncertainty NA NA NA NA NA NA NA NA NA 
Radium-228 NA NA NA NA NA NA NA NA NA 
Radium-228, Uncertainty NA NA NA NA NA NA NA NA NA 
Thorium-227 NA NA NA NA NA NA NA NA NA 
Thorium-227, Uncertainty NA NA NA NA NA NA NA NA NA 
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Appendix l-3 
Table l-3-3. Summary of Filtered Groundwater Analytical Results 

Remedial investigation/Feasibility Study 
Operable Unit 1, North Grinder Landfill 

Naval Training Center, Orlando 
Orlando, FL 
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Table l-3-3. Summary of Filtered Groundwater Analytical Results 

Remedial Investigation/Feasibility Study 

Operable Unit 1, North Grinder Landfill 
Naval Training Center, Orlando 

Orlando, FL 
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APPENDIX l-3 (Cont). Summary of Analytical Results 

Remedial Investigation Report, Operable Unit 1, North Grinder Landfill 
NTC-Orlando 

NOTES: 

NA = identified parameter not analyzed. 
Sample ID = Sample Identifier 
Lab ID = Laboratory identifier 

Units: 

w&i 

ug/kg 

mg/L 

uglL 

pCi/L 

U 

J 

N 

JN 

UJ 

milligram per kilogram 

microgram per kilogram 

milligram per liter 

microgram per liter 

picocuries per liter 

The following validation qualifiers are used in this Appendix. 

The analytelcompound was analyzed for but was not detected above the reported sample quantitation limit 

The analyte/compound was positively identified and the associated numerical value is an estimated concentration 
of the analyte/compound in the sample. 

The analysis indicates the presence of a compound for which there is presumptive evidence to make a tentative 
identification. 

The analysis indicates the presence of a compound that has been tentatively identified, and the associated 
numerical value represents an estimated concentration. 

The analyte/compound was not detected above the reported sample quantitation limit. 

The reported quantitation limit, however, is approximate and may or may not represent the actual limit of 
quantitation necessary to accurately measure the analytelcompound in the sample. 

The sample results are rejected because of serious deficiencies in meeting quality control criteria. 

The following laboratory qualifiers are typically dropped upon validation but are retained here to provide additional 
information on their associated numerical values. 

The analyte was positively identified and the associated numerical value is an estimated concentration because 
the detection was below the contract required detection limit (CRDL) and above the instrument detection limit. 

The reported value for the compound exceeds the linear calibration range for that compound. Therefore, the 
sample have been reanalyzed at an appropriate dilution (sample identifiers ending in DL). 

The reported value for the compound has been quantified at a secondary dilution factor. This value typically is 
used in favor of E qualified values. When this applies, the E qualifier are flagged ER; 

D qualified values that are rejected in favor of the original results are flagged DR. 

APPENW13.XLS, Notes 
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3 -0 lN-f-RoDUCTQlY 

Prior to evaluating the data from the Remedial Investigation/Feasibility Study Report, Operable Unit 1, 
NTC Orlando for precision, accuracy, representativeness, comparability, and completeness (PARCC) 
criteria the laboratory reviewed the data package and the data also were independently reviewed and 
validated using the Naval Energy and Environmental and Support Activity (NEESA) guidance dlocument 
20.2-047B (I 988) entitled, Sampling and Chemical Analysis Quality Assurance Requirements for the 
Navy installation Program. Before the laboratory released the chemical analytical results, tioth the 
sample and laboratory QC data were carefully reviewed in order to verify sample identity, instrument 
calibration, detection limits, dilution factors, numerical computations, accuracy of transcriptiions, and 
chemical interpretations. Additionally, the QC data were reduced and spike recoveries were included 
in control charts, and the resulting data were reviewed to ascertain whether they were within the 
laboratory defined limits for accuracy and precision. The data were compiled into NEESA Level C data 
packages and any nonconforming data were discussed in the data package cover letter ;and case 
narrative. 

The Level C data packages were then reviewed and validated by Heartland Environmental Services, 
Inc., Missouri (Heartland). Data validation is the technical review of a data package using criteria 
established in the data quality objectives, the quality assurance project plan and guidance documents 
prepared by the United States Environmental Protection Agency (USEPA) for the validation of organic 
and inorganic analytical data (USEPA 1990a and 1990b) as specified by NEESA document 20.2-047B. 
The data review and validation process is independent of the laboratory’s checks because it is 
impossible to repeat the review conducted by the laboratory. 

Samples that did not meet the acceptance limit criteria were qualified with a flag; single letter 
abbreviations that indicate a problem with the data. Data qualifiers used by the validators when 
amending the data include the following. 

Y Undetected. The analyte was not detected above the contract required quantitation 
limit KRQL). The “U” designator also is used to qualify laboratory contaminants. The 
“U” designator is applied to an environmental sample when the laboratory contaminant 
is detected in an environmental sample at a concentration less than 5 times (10 X for 
common contaminants) the value of the concentration detected in any corresponding 
field QC blank, method blank or preparation blanks. 

J Estimated. The analyte was present, but the reported value may not be accurate or 
precise. The “J” designator is used to qualify an analyte that was present at a 
concentration between the CRQL and method detection limit (MDL) or the data “failed” 
some of the analytical validation criteria but did not require rejections of the data. 
When combined with the U designator, the quantitation limit is estimated. 

!3 Rejected. Data was rejected by the data validator during comparison of the NEESA 
Level C data package with the analytical functional guideline criteria. The “R” 
designator indicates a significant variance in acceptable laboratory performance. Either 
re-analysis or re-sampling and analysis would be necessary to determine the Ipresence 
or absence of the target analyte(s). 

Once the data were reviewed and validated according to the guidance presented in NEESA document 
20.2-047B, the data were evaluated by Heartland using the PARCCs criteria included in .the Data 
Quality Objectives (DQ0.s) of the Project Operations Plan for Site Investigations, NTC - Orlando, 
Orlando, Florida. The following sections present a brief description of PARCCs criteria. 

1-I 



Precision. Precision is a measure of the agreement or repeatability of a set of replicate results obtained 
from duplicate laboratory analyses of samples collected from the same location/depth interval. 
Precision was calculated from laboratory analytical data and cannot be measured directly. Precision 
is expressed as the Relative Percent Difference (RPD) between analytical values for two samples 
divided by the average of their analytical values. Precision is calculated using the expression: 

RPD = (Dl-D2) / (%(Dl +D2)1 x 100 

Dl and D2 are the reported values for the duplicate sample pair. Precision was evaluated using field 
duplicate samples and laboratory split samples (for example, MS/MSD samples). 

Precision for environmental samples and their duplicates was assessed using a maximum RPD of 20 
percent for water matrices and 35 percent for soil matrices. Precision for MS/MSD/MD samples was 
assessed by using the target analyte specific RPD criteria for the spiked compounds and the sample 
duplicates. 

Accucac;y. Accuracy is a measure of the agreement between an experimental determination and the 
true value of the parameter being measured. Accuracy can be calculated from the analytical data and 
was not measured directly. Accuracy is used to identify the bias in a given measurement system (i.e. 
laboratory conditions, sample matrix, and sampling conditions). Accuracy is assessed by reviewing the 
Percent Recovery (%R) between the true value of the spike analyte and the actual analytical value. 
Accuracy is calculated using the equation: 

%R = ((A-B)/C) x 100 
A = Measured concentration of the spiked analyte. 
B = Measured concentration of the spiked compound in the unspiked 

sample. /“---%. 

c = True concentration of the spiked analyte. 

For the organic analyses, each of the samples was spiked with a surrogate compound; and for 
inorganic analyses, each chosen matrix spike and matrix duplicate pair was spiked with a known 
reference material before digestion. Each of these approaches provides a measure of the matrix 
effects on the analytical accuracy. 

. Representativeness is a qualitative measure of the degree to which sample data 
accurately and precisely represent a characteristic environmental condition. Representativeness is a 
subjective parameter and is used to evaluate the efficacy of the sampling plan design. 
Representativeness was evaluated using the field and laboratory QC blank sample results. QC blank 
samples are equipment rinseate blanks, field blanks, trip blanks, laboratory method blanks for organic 
analysis and laboratory preparation blanks for inorganic analysis. Positive detection of target analytes 
in the QC blank samples identify contaminants that possibly were introduced to the associated 
environmental sample during sample collection, transport or laboratory analysis. Representativeness 
was also evaluated used the defined extraction and analytical holding time requirements set forth in 
the Work Plan for NTC Orlando or the analytical methodology. 

. . 
U~QX&LU Comparability is qualitative measure designed to express the confidence with which 
one data set may be compared to another. Factors that affect comparability are: sample collection 
and handling techniques, sample matrix type, and analytical method. Comparability is limited by the 
other PARCC parameters because only when precision and accuracy are known can data sets be 
compared with confidence. 
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Completeness. Completeness is defined as the percentage of measurements that are judged to be valid 
compared to the total number of measurements made. Valid usable data are values that ‘were not 
qualified as rejected (R qualifier) during data validation. A goal of 80 percent usable citita was 
established in the Work Plan for NTC, Orlando. Completeness equals the total number of analytes for 
each matrix minus the total number of rejected analytes divided by the total number of analytes 
multiplied by 100. 
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3 0 PRFClSlOlV 

The following section describes the evaluation of precision for volatile organic compounds, seimivolatile 
organic compounds, polynuclear aromatic hydrocarbons, pesticides and polychlorinated biphenyls 
(PCBs), metals, total petroleum hydrocarbons (TPH), and gross alpha/gross beta. Duplicate samples 
are evaluated for precision only when contaminants are detected in both the environmental sample and 
the sample’s duplicate. A ND in the RPD column of the spreadsheet indicates that a RPD calculation 
was not required because one result was a non-detect and the other result was less than the 
compound/analyte CRQLKRDL. Environmental samples and their respective duplicates may not exhibit 
positive results for all compounds found at or near the contract required quantitation limit (1CRQL) or 
detection limit (CRDL) because of low levels of contamination found at a site. Duplicates with Relative 
Percent Differences (RPDs) within control limits indicate adequate sampling practices andl/or good 
analytical precision. Duplicates with RPDs outside the control limits may result from inappropriate 
sampling procedures, matrix interferences, or non-homogeneity of the sample matrix. In addit:ion, poor 
precision can be attributed to deviation(s) from the analytical methodology or to poor reproducibility 
of target analyte concentrations at or near the required quantitation or detection limits (CRQLs or 
CRDLs). The acceptance criteria for evaluating precision of field duplicates analytical results is a RPD 
of 20 for water matrices and 35 for soil matrices. 

The percent of duplicate samples collected for the analytical parameters and sample matrices was less 
than ten percent (10%) for the volatile fraction for the groundwater matrix. It is recommended that 
10% field duplicates are collected to ensure a representative base for assessing sampling. The 
following Sections summarize the evaluation of analytical precision for the water and soil matrices for 
the following analytical groups: 

. GUMS volatile organic compounds (GUMS VOCs); 

. GUMS Semivolatile organic compounds (GUMS SVOCs); 

. pesticides, PCBs,; 

. herbicides; 

. metals, TPH, and; 

. gross alpha/gross beta. 

Duplicate precision was assessed using both environmental sample and associated duplic’ates and 
matrix spike (MS)/matrix spike duplicates (MSDs) pairs for organic fractions, and matrix duplicate pairs 
(MD pairs) for the metals and TPH fractions. 

Tabulation of the results of assessing duplicate precision and duplicate frequency are presented in 
Tables 2-l through 2-8 for the groundwater matrix, and Tables 2-9 through 2-14 for the surface soil 
matrix. The results of the evaluation of precision for MS/MSD samples is provided in Tables 2-l 5 
through 2-21 for the groundwater matrix, and Tables 2-22 through 2-27 for the surface soil matrix. 

In addition, to assess whether instrument calibration for volatile, semivolatile, pesticide, and herbicide 
analytical methods resulted in non-compliant duplicate precision, tables were made of initial and 
continuing calibration outliers for each sample delivery group (SDG) and are included in Appendix A. 
To assess the potential for non-compliance in metals analytical data, caused by physical and/or 
chemical interferences and indicated by non-compliant serial dilution results, tables were prepared of 
serial dilution results. These are included in Appendix B. 

F”“i 
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TABLE 2 - 1 
VOLATILE ORGANIC COMPOUNDS 

GROUNDWATER SAMPLE AND DUPLICATE PRECISION 
OPERABLE UNIT 1, NTC ORLANDO 

TOTAL SAMPLES 36 

% OF 
DUPLICATES 
COLLECTED RPD IN 

2 

I 

RPD OUT 

2 

% WITHIN 
RPD LIMIT 



TABLE 2 - 2 
SEMIVOLATILE ORGANIC COMPOUNDS 

GROUNDWATER SAMPLE AND DUPLICATE PRECISION 
OPERABLE UNIT 1, NTC ORLANDO 

TOTAL SAMPLES 27 

% OF 
DUPLICATES 
COLLECTED 

11.1% 

% WITHIN 
RPD IN RPD OUT RPD LIMIT 

3 0 100.0% 
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TABLE 2 - 3 
PESTICIDES/PCBS 

GROUNDWATER SAMPLE AND DUPLICATE PRECISION 
OPERABLE UNIT 1, NTC ORLANDO 

TOTAL SAMPLES 27 

% OF 
DUPLICATES 
COLLECTED 

11.1% 

% WITHIN 
RPi3 IN RPD OUT RPD LIMIT 

3 0 100.0% 
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TABLE 2 - 4 
HERBICIDES 

GROUNDWATER SAMPLE AND DUPLICATE PRECISION 
OPERABLE UNIT 1, NTC ORLANDO 

%OF 
DUPLICATES 
COLLECTED 

7.7% 

% WITHIN 
RPD IN RPD OUT RPD LIMIT 

2 0 100.0% 
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TABLE 2 - 5 
TOTAL METALS 

GROUNDWATER SAMPLE AND DUPLICATE PRECISION 
OPERABLE UNIT 1, NTC ORLANDO 

I 1 I INn ACCf? 1 ISAMPLE I DUP (MAX ) 

SDG 

Ul-3 
SAMPLE ID MATRIX 

U 1 GO2701 WATER 

l-----i 
I.“. n--H-. 
SAMPLES 

9 

! 

ALUMINUM 8700 8250 20% 
BARIUM 145 138 20% 

SERYLLIUM 2.6 2.6 20% 
,-Al 47800 43700 20% 

I 
VANADIUM 1 19.5 I 19.5 



SDG IAMPLE ID 
Ul-4 11G01001 

TABLE 2 - 5, CONTINUED 
TOTAL METALS 

GROUNDWATER SAMPLE AND DUPLICATE PRECISION 
OPERABLE UNIT 1, NTC ORLANDO 

IIGOI 701 

YlATRlX 

WATER 

TOTAL SAMPLES 

IO. ASSC. !SAMPLE I DUP IMAX I 
SAMPLES 

18 

27 

I ‘-n““nn”ND CONC. CONC RPD RPD 
139 0 20% ND 

0 20% ND 

I MANGANESE 

1% 3% 
D”lJl”,“, 1 IYlUU 1 IH4UU lZO% 2% 

ZINC 1 4.8 1 3.8 120% 23% 

I I 
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TABLE 2 - 6 
DISOLVED METALS 

GROUNDWATER SAMPLE AND DUPLICATE PRECISION 
OPERABLE UNIT 1, NTC ORLANDO 

L 

SDG 
Ul-3 

AMPLE ID 
II HO2701 

mlATRlX 
iWATER 

N 
! 
IO. ASSC. 1 I-SAMPLE 1 DIP IMAX I I 
SAMPLES 

9 
COMPOUND 
ALUMINUM 

BARIUM 

CONC. CONC RPD RPD 
4410 4890 20% 10% 
101 106 20% 5% 

VANADIUM 9.3 9.5 120% 1 2% 

2-8 



SDG 
Ul-4 

AMPLE ID HATRIX 

~1H01001 WATER 

11H01701 

OTAL SAh ‘LES 

TABLE 2 - 6, CONTINUED 
DISOLVED METALS 

GROUNDWATER SAMPLE AND DUPLICATE PRECISION 
OPERABLE UNIT 1, NTC ORLANDO 

0. ASSC. ) ISAMPLE 1 DUP IMAX ) 

;AMPLES 
18 

27 

COMPOUND 
ALUMINUM 

BARIUM 
CALCIUM 

CONC. CONC RPD RPD 
97.5 97.5 20% 0% 
13.9 14 20% 1% 

11700 11500 20% 2% 
CHROMIUM 2.9 2.4 20% 19% 
MAGNESIUM 1800 1790 20% 1% 
MANGANESE 4 4 20% 0% 
POTASSIUM 1 2620 1 2620 120% 1 0% 

SELENIUM 1 il.3 1 L.4 
SODIUM 1 5950 

CALCIUM I 6620 1 670C 
CHROMIUM I 0 I 2.9 

IRON 

MAGNESIUM 

SILVER 1 0 2.7 120% 1 
SODIUM ( 19800 1 20200 120% 1 2% 

1 5.5 1 5.6 120% 1 2% 



TABLE 2 - 7 
TOTAL PETROLEUM HYDROCARBONS 

GROUNDWATER SAMPLE AND DUPLICATE PRECISION 
OPERABLE UNIT 1, NTC ORLANDO 

TOTAL SAMPLES 27 

9 

, 

> 



TABLE 2 - 8 
GROSS ALPHA AND GROSS BETA 

GROUNDWATER SAMPLE AND DUPLICATE PRECISION 
OPERABLE UNIT 1, NTC ORLANDO 

SDG 
Ul-3 

Ul-4 

iAMPLE ID r VlATRlX 
JIG02701 WATER 

JIG02501 

JIG00301 

J1G01001 WATER 

JIG01 701 

II GO070 1 

‘OTAL SAMPLES 

10. ASSC. 1 SAMPLE I DUP IMAX I I 
SAMPLES 

9 

18 

27 

I COMPOUND 1 CONC. 1 CONC 1 RPD 1 RPD 
Al PHA GRfl!=.S 1476 1 AR3 17W’/, 12% .-. . ., -..--- 

ALPHA, GR., CT.ERROR 1 ” ‘- 1 ‘-‘- I;;;; 1 i; 14.4 15.6 

L I .tKKUK z.z z.z zu”/o 

it I A, tiROSS 22.1 27.7 ,--^‘ ’ 
CT.ERROR 3.2 3.4 20% 1 6% ( 



TABLE 2 
VOLATILE ORGANIC 

SURFACE SOIL SAMPLE AND 

-9 
COMPOUNDS 
DUPLICATE PRECISION 

OPERABLE UNIT 1, NTC ORLANDO 

SDG 
UI-1 

NO. ASSC. SAMPLE DUP MAX 
SAMPLE ID MATRIX SAMPLES COMPOUND CONC. CONC RPD RPD 
u1s00100 SOIL 14 ACETONE 9 7 35% 25% 
UISOI 100 ACETONE 11 I3 35% 32% 

TOTAL SAMPLES 14 

% OF 
DUPLICATES 
COLLECTED 

14.3% 

% WITHIN 
RPD IN RPD OUT RPD LIMIT 

2 0 100.0% 

i 
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TABLE240 
SEMIVOLATILE ORGANIC COMPOUNDS 

SURFACE SOIL SAMPLE AND DUPLICATE PRECISION 
OPERABLE UNIT 1, NTC ORLANDO 

1 u1s01100 jBW2ETHYLHEXYL)PHTHALATE 1 190 0 135% 1 ND 
TOTAL SAMPLES 14 

% OF 
DUPLICATES % WITHIN 
COLLECTED RPD IN RPD OUT RPD LIMIT 

14.3% 2 I 1 0 100.0% 
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TABLE2- 11 
PESTICIDES/PCBS 

SURFACE SOIL SAMPLE AND DUPLICATE PRECISION 
OPERABLE UNIT 1, NTC ORLANDO 

SDG SAMPLE ID MATRIX 
Ul-1 u1s00100 SOIL 

u1s01100 
TOTAL SAMPLES 

do. ASSC. 1 ISAMPLE 1 Dup (MAX I I 
COMPOUND 

GAMMA-BHC 
CONC. CONC RPD RPD 1 

1.2 0 35O/n N 

% OF 
DUPLICATES % WITHIN 
COLLECTED RPD IN RPD OUT RPD LIMIT 

14.3% 8 1 88.9% 

2-13 



TABLE2-12 
HERBICIDES 

SURFACE SOIL SAMPLE AND DUPLICATE PRECISION 
OPERABLE UNIT 1, NTC ORLANDO 

INO. ASSC. 1 SAMPLE 1 DUP /MAX 1 

% OF 
DUPLICATES 
COLLECTED 

14.3% 

% WITHIN 
RPD IN RPD OUT RPD LIMIT 

2 0 100.0% 
f I I I I 
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TABLE2-13 
TOTAL METALS 

SURFACE SOIL SAMPLE AND DUPLICATE PRECISION 
OPERABLE UNIT 1, NTC ORLANDO 

SDG AMPLE IC 
Ul-1 ~lsooloc 

11sollo( 

OTAL SA 

1 NO. ASSC. 1 ISAMPLE) Dup I MAX 1 1 
HATRIX SAMPLES COMPOUND CONC. CONC RPD RPD 

SOIL 14 ALUMINUM 1200 861 35% 33% 

I 
ARSENIC 2.5 2.9 35% 

I 
[ 

15% 
81 4RIUM 

I 15.1 2.1 12.1 1.1 
35% 22% 

CADb#JM 35% 63% 

2-15 
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TABLE2-14 
TOTAL PETROLEUM HYDROCARBONS 

SURFACE SOIL SAMPLE AND DUPLICATE PRECISION 
OPERABLE UNIT 1, NTC ORLANDO 

SDG 
Ul-1 

NO. ASSC. 
SAMPLE ID MATRIX SAMPLES 
u1s00100 SOIL 14 
UISOI 100 
TOTAL SAMPLES 14 

COMPOUND 
TPH 
TPH 

SAMPLE DUP MAX 
CONC. CONC RPD RPD 

33.5 96.6 35% 97% 
29.9 31.5 35% 5% * 

% OF 
DUPLICATES % WITHIN 
COLLECTED RPD IN RPD OUT RPD LIMIT 

14.3% 1 I 1 50.0% 
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TABLE2-15 
VOLATILE ORGANICS COMPOUNDS 

GROUNDWATER SAMPLE MATRIX SPIKE/MATRIX SPIKE DUPLICATES 
OPERABLE UNIT 1, NTC ORLANDO 

iMS = MATRI 
MSD = MATRIX SPIKE DUPLICATE 

CORRESPONDING SDG’S AND ASSOCIATED SAMPLES 

Ul-3: Ul GO2201, Ul GO2301, Ul GO2401, Ul GO2601, Ul GO2701, 
Ul GO2701 D, Ul GO2501, Ul G00201, Ul GO01 01, Ul GO0301 

* DENOTES VALUE NOT WITHIN QA/QC ADVISORY LIMITS 

CORRESPONDING SDG’S AND ASSOCIATED SAMPLES 

Ul-4: Ul G00501, Ul G00401, Ul G00601, U’l G00701, Ul G00801, 
Ul GO1 001 D, Ul GO1 001, Ul GO1 101, Ul GO1 201, Ul GO1 701, 
UlG01701D, UlG01601, UlG00901, UlG01501, UlG01401, 
UlG02001, UlG01901, UlG01301, UlG02101, UlG01801 

JISOR 

- 
I * 

----.-- 
I 

CHLOROBENZENE 175%-l 30% 



TABLE2-16 
SEMIVOLATILE ORGANICS COMPOUNDS 

GROUNDWATER SAMPLE MATRIX SPIKE/MATRIX SPIKE DUPLICATES 
OPERABLE UNIT 1, NTC ORLANDO 

MS = MATRIX SPIKE SAMPLE U 1 GO250 1 SDG Ul-3 
MSD = MATRIX SPIKE DUPLICATE MS 

.1,4-DICHLOROBENZENE pug/L 74 74 0 
N-NITROSO-DI-N-PROPYLAMINE yglL 74 84 13 
1,2,4-TRICHLOROBENZENE ,UQ/L 76 74 3 
4-CHLORO-3-METHYLPHENOL pug/L 69 79 14 

4-NI’ 
2,4-DINITROTOLUENI 
PENTACHLt 
PYRENE I lug/L 60 
* DENOTES VALUE NOT WITHIN QAlQC ADVISORY LIMITS 

NAPHTHENE /IQ/L 80 80 0 
TROPHENOL gg/L 77 75 3 

: IROPHENiL pus/L t!Ig/L 74 81 76 84 3 
4 

60 0 

CORRESPONDING SDG’S AND ASSOCiATED SAMPLES 

Ul-3: UlG02201, UlG02301, UlG02401, UlGO2601, UlG02701, 
UlG02701D, UlG02501, UlG00201, UlG00101, UlGOO301 

2-CHLOROPHENOL 
1,4-DICHLOROBENZENE 
N-NITROSO-DI-N-PROP.( 1) 

27%-l 23% 
36%-97% 

41%-l 16% 

II .2.4-TRICHLOROBENZENE 1 39%-98% 

IACENAPHTHENE 46%-l 18% 

1 38 1 

I4-NITROPHENOL / IO%-80% 1 

I2,4-DINITROTOLUENE 1 24%-96% 
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TABLE 2 - 16, CONTINUED 
SEMIVOLATILE ORGANI,~S CZQMP@JN.DS. 

GROUNDWATER SAMPLE. MATRIX SPIKE/M+TRjX SPIKE dUPilCA?fS 
OPERABLE UNIT 1, NTC ORLANDO 

SA Ml? E U 1 GO200 1 1 SDG Ul-4 MS = MATRIX SPIKE _______ -- - ----_. 
MSD = MATRIX SPIKE DUPLICATE MS 
RPD = RELATIVE PERCENT DIFFERENCE % R % R %RPD .......:~~...,....~~~.. .A.. ..w.....:.... .;:‘“‘c“:‘p,:.y;y<..y<~ . . . . . . . . . . . ..(_ 
SVOA COMPOUNDS 

. . . . . . . . . . i .~ ;’ .,_ ~ , . : 1 UNITS 1~~~~~~~~ .:,,I::Yx>..’ ..::x.:..::: . . . . . . . . . ::.:?*h .A.. 2’........... i.>,. 
J’t-JNOL pug/L 81 

HLOROPHENOL pug/L 75 76 1 
-0ROBENZENE flus/L 84 84 0 

hl-PROPYLAMINE /Jug/L 88 98 11 
JZENE m/L 84 84 0 
-PHENOL I.IgIL 85 92 8 

IACENAPHTHENE m/L 88 ~86 2 
4-NITROPHENOL &L 109” 115* 5 
2,4-DINITROTOLUENE m/L 86 90 4 
PENTACHLOROPHENOL ,ug/L 111” 116” 4 
PYRENE m/L 70 74 6 
* DENOTES VALUE NOT WITHIN QAlQC ADVISORY LIMITS 

CORRESPONDING SDG’S AND ASSOCIATED SAMPLES 

Ul-4: Ul G00501, Ul G00401, Ul G00601, Ul G00701, Ul G00801, 
UlGOlOOlD, U1G01001, U1G01101, UlG01201, UlGO1701, 
UlG01701D, UlG01601, UlG00901, UlG01501, UlG01401, 
UlG02001, UlG01901, UlG01301, UlG02101, UlG01801 

COMPOUI’ 

IN-NITROSO-DI-N-PROP.(l) I41%-116% 

14-CHLORO-3-METHYLPHENOL 

ACENAPHTHENE 

4-NITROPHENOL 

46%-l 18% 1 

IO%-80% fj 

1 PENTACHLOROPHENOL 
~PYRENE 1 26%-127% 
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TABLE 2 - 17 
PESTICIDES/PCBS 

GROUNDWATER SAMPLE MATRIX SPIKE/MATRIX SPIKE DUPLICATES 
OPERABLE UNIT 1, NTC ORLANDO 

,” t 

MS = MATRIX SPIKE SAMPLE UIG02507 SDG Ul-3 
MSD = MATRIX SPIKE DUPLICATE 
RPD = RELATIVE PERCENT DIFFERENCE 
PEST COMPOl JNDS UNITS B 
- . _ __ _. -. - ._.- _ _ .-. 

GAMMA-BHC (LINDANE) ! pg/L I 
HEPTACHLOR pug/L 68 69 
ALDRIN pug/L 65 64 
)IELDRIN ,uglL 71 78 c - 

ENDRIN 1 pug/L I 80 89 
4,4’-DDT PM- I 68 71--l 
* DENOTES VALUE NOT WITHIN QA/QC ADVISORY LIMITS 

f--j CORRESPONDING SDG AND ASSOCIATED SAMPLES 

Ul-3: UlG02201, UlG02301, UlG02401, UlG02601, UlG02701, 
UlG02701D, UlG02501, UlG00201, U1G00101, UlG00301 



TABLE 2 - 17, CONTINUED 
PESTICIDES/PCBS 

GROUNDWATER SAMPLE MATRIX SPIKE/MATRIX SPIKE QU.PLlCATES 
OPERABLE UNIT 1, NTC ORLANDO 

\MS = MATRIX SPIKE SAMPLE UIG02001 

MSD = MATRIX SPIKE DUPLICATE 
RPD = RELATIVE PERCENT DIFFERENCE 
PEST COMl 

nncn I I 

- - _-_- >O’U NDS U N I T S $ _,., __ ,, _, __ ,_ ,..~~.+~.~..~~;::Rm~ -. . . . . . . . . . . . . . . . ~ .,...,. 
‘A-BHC (LINDANE) pgIL 90 1 E -- GAMM 

HEPTACHLOR I /IgIL 

ISDG m-4 

ALDRIN pug/L 77 ii 9 
DIELDRIN /IgIL 96 97 1 
ENDRIN /lug/L 129” 130” .I 
4,4’-DDT Pug/L 99 98 1 
* DENOTES VALUE NOT WITHIN QA/QC ADVISORY LIMITS- 

---.. _- I .” _.,..__^.. j” \ 

CORRESPONDING SDG AND ASSOCIATED SAMPLES 

Ul-4: UlG00501, UlG00401, UlG00601, UlG00701, UlG00801, 
UlGOlOOlD, U1G01001, U1G01101, UlG01201, UlG01701, 
UlG01701D, UlG01601, UlG00901, UlG01501, UlG01401, 
UlG02001, UlG01901, U1G01301;U1G02101, UlG01801 



_. ._ 

TABLE 2 - 18 
HERBICIDES 

GROUNbW&?Eli; SAC\MPcE I\;n~fii~~-~~iK~&IlATRIX SPIKE’DUPLICATES 
OPERABLE UNIT 1, NTC ORLANDO 

IMS = MATRIX SPIKE SAMPLE U?G02501 SDG Ul-3 
MS 1 IMSD = MATRIX SPIKE DUPLICATE 

12,4,5-T! 

MCPA &L 71 1 73 1 3.0 
L”P13lY I . .- II I nn I nn I I\n 

CDICHLORPROF 

,‘“1u-~ I PY I 

* DENOTES VALUE NOT WITHIN QAlQC A:VISORY LilTS 
1 30 1 u.u 1 

CORRESPONDING SDG AND ASSOCIATED SAMPLES 

Ul-3: Ul GO2201, U; GO2301, Ul GO2401, Ul GO2601, Ul GO2701, 
UlG02701D, UlG02501, UlG00201, U1G00101, UlG00301 

QC LIMITS WERE NOT PROVIDED BY THE LABORATORY. DEFAULT LIMITS OF 50-I 50% 
FOR RECOVERIES AND 50% FOR RPDS WERE APPLIED. 
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TABLE 2 - 18,CONTINUED 
HERBICIDES 

GROUNDWATER SAMPLE MATRIX SPIKE/MATRIX SPIKE DUPLICATES 
OPERABLE UNIT 1, NTC ORLANDO, 

\MS = MATRIX S PIKE SAMPLE UlG02001 ISDG ~1-4 

CORRESPONDING SDG ANti ASSOCIATED SAMPLES 

Ul-4: UlG00501, UlG00401, U1G00701, UlG00801, 
U1G01001, U1G01101, UlG01201, UlG01701, UlG01701D, UlG01601, 
UlG00901, UlG01501, UlG01401, UlG02001, UlG01901, 
UlG01301, UlG02101, UlG01801 

QC LIMITS WERE NOT PROVIDED BY THE LABORATORY. DEFAULT LIMITS OF 50-I 50% 
FOR RECOVERIES AND 50% FOR RPDS WERE APPLIED. 
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TABLE2-19 
TOTAL MiTALS 

GROUNDWATER SAMPLE MATRIX SPIKE/ DUPLICATES 
OPERABLE UNIT 1, NTC ORLANDO 

MS = MATRIX SPIKE SAMPLEUlG0250I SDG Ul-3 
MD = MATRIX DUPLICATE MS MD 
RPD = RELATIVE PERCENT DIFFERENCE %R RPD 
METALS COMPOUNDS [ UNITS 1~~~ ,....., . . . . . . . . . . . . ~ ..,. >.> . . . . . . . . . . . . . . . . . . . ,.,...,.,,., :..> ..,. :...t . . . . ;:.: ,....... . . . . . 

0.7 
NC 

ALUMINUM loqlL 109 
ANTIMONY /JqlL 99.3 
ARSENIC /la/L 101 

4RIUM flq/L 103 2.7 I 
!RYLLIUM flq/L 99.3 
4DMIUM rOq/L 94.4 
4LCIUM fin/L NR 

CHROMIUM flq/L 99.8 
COBALT flq/L ! 
COPPER ,Uq/L 102 46.5 
IRON /.IqlL 103 1.7 
LEAD /IqiL 98.2 4.0 
MAGNESIUM fJq/L NR 0.9 
MANGANESE J.&L 101 8.8 

I- POTA 

tSILVER 

* DENOTES VALUE NOT WITHIN OAlQC ADVISORY LIMITS 

NC DENOTES THAT BOTH SAMPLES ARE NON-DETECT AND A RPD 
NR DENOTES THAT A MATRIX SPIKE RECOVERY CALCULATION IS 

CORRESPONDING SDG’S AND ASSOCIATED SAMPLES 

CANNOT 
NOT REQt 

BE CALCULA 
JIRED. 

Ul-3: UlG02201, UlG02301, UlG02401, UlG02601, UlG02701, 
UlG02701D, UlG02501, UlG00201, U1G00101, UlG00301 

ADVISORY LIMITS RPD 
%R WATER WATER 

ALL COMPOUNDS +,-20 OR +,-CRDL 

+I- CRDL = RPD Limits applicable only on values 5 times the Contract 
Required Detection Limit (CRDL) 

NOTE: SOME VALUES WERE ROUNDED TO LIMIT SIGNIFICANT FIGURES TO THREE (3). 
2 - 24 
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TABLE 2 - 19, CONTINUED 
TOTAL METALS 

GROUNDWATER SAMPLE MATRIX SPIKE/ DUPLICATES 
OPERABLE UNIT 1, NTC ORLANDO 

= MATRIX SPJKE SAMPLE lJIGO2007) SDG Ul-4 
MD 

RELATIVE PERCENT DIFFERENCE 

* DENOTES VALUE NOT WITHIN GAlQC ADVISORY LIMITS 

NC DENOTES THAT BOTH SAMPLES ARE NON-DETECT AND A RPD CANNOT BE CALCULATED. 
NR DENOTES THAT A MATRIX SPIKE RECOVERY CALCULATION IS NOT REQUIRED. 

CORRESPONDING SDG’S AND ASSOCIATED SAMPLES 

Ul-4: UlG00501, UlG00401, UlG00601, UlG00701, UlG00801, 
U1G01001D, U1G01001, U1GO1101, UlG01201, UlG01701, 
UlG01701D, UlG01601, UlG00901, UlG01501, UlG01401, 
UlG02001, UlG01901, UlG01301, UlG02101, UlG01801 

COMPOUND AD,,,SORY L,M,,-S RPD 
%R WATER WATER 

ALL COMPOUNDS 75%-l 25% + 1-20 OR +,J-‘R,,L 
..;, ,I ” 

+/- CRDL = RPD Limits applicable only on values 5 times the Contract 
Required Detection Limit (CRDL) 

NOTE: SOME VALUES WERE ROUNDED TO LIMIT SIGNIFICANT FIGURES TO THREE (3). 
2 - 25 



TABLE 2 - 20 
DISSOLVED METALS 

GROUNDWATER SAMPLE MATRIX SPIKE/ DUPLICATES 
OPERABLE UNIT 1, NTC ORLANDO 

* DENOTES VALUE NOT WITHIN QAlQC ADVISORY LIMITS 

NC DENOTES THAT BOTH SAMPLES ARE NON-DETECT AND A RPD CANNOT BE CALCULATED. 
NR DENOTES THAT A MATRIX SPIKE RECOVERY CALCULATION IS NOT REQUIRED. 

CORRESPONDING SDG’S AND ASSOCIATED SAMPLES 

Ul-3: UlH02201, UlH02301, UlH02401, UlH02601, UlH02701, 
UlH02701D, UlH02501, UlH00201, U1H00101, UlH00301 

COMPOUND 

ALL COMPOUNDS 75%-l 25% 

RPD 
WATER 

+ 1-20 OR + /-CRDL 

+/- CRDL = RPD Limits applicable only on values 5 times the Contract 
Required Detection Limit (CRDL) 

NOTE: SOME VALUES WERE ROUNDED TO LIMIT SIGNIFICANT FIGURES TO THREE (3). 
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TABLE 2 - 20, CONTINUED 
DISSOLVED METALS 

GROUNDWATER SAMPLE MATRIX SPIKE/ DUPLICATES 
OPERABLE UNIT 1, NTC ORLANDO 

MS = MATRIX SPIKE SAMPLE UfHO2001 SDG Ul-4 
MD = MATRIX DUPLICATE MS MD 
RPD = RELATIVE PERCENT DIFFERENCE %R RPD 

METALS COMPOUNDS U N 1 TS . . . . . . . . T;‘:x:.~ ,:....... :... y ,...... ~..:‘I’~~.’ ~~~~.~.~.~~~~~~~ i~~~~~~~~ .., ., :. .:A:.:..:. .:. ;:. .s . . ...\ . . .:I’:, .n ..I... A.. 
k 3.9 

* DENOTES VALUE NOT WITHIN OAlQC ADVISORY LIMITS 

NC DENOTES THAT BOTH SAMPLES ARE NON-DETECT AND A RPD CANNOT BE CALCULATED. 
NR DENOTES THAT A MATRIX SPIKE RECOVERY CALCULATION IS NOT REQUIRED. 

CORRESPONDING SDG’S AND ASSOCIATED SAMPLES 

Ul-4: UlH00501, UlH00401, UlH00601, UlH00701, UlH00801, 
U1H01001D, U1HO1001, U1HO1101, UlH01201, UlH01701, 
UlH01701D, UlH01601, UlH00901, UlH01501, UlH01401, 
UlH02001, UlH01901, UlH01301, UlH02101, UlH01801 

ALL COMPOUNDS 
%R WATER 

RPD 
WATER 

+ 1-20 OR + /-CRDL 

+/- CRDL = RPD Limits applicable only on values 5 times the Contract 
Required Detection Limit (CRDL) 

NOTE: SOME VALUES WERE ROUNDED TO LIMIT SIGNIFICANT FIGURES TO THREE (3). 
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TABLE 2 - 21 
GROSS ALPHA AND GROSS BETA 

GROUNDWATER SAMPLE MATRIX SPIKE/MATRIX SPIKE DUPLICATES 
OPERABLE UNIT 1, NTC ORLANDO 

PCIl INDS 1 UNITS 

[GROSS BETA I PCI/L 124.2* 115.4 1 7.3 
* DENOTES VALUE NOT WITHIN QAlQC ADVISORY LIMITS 

CORRESPONDING SDG AND ASSOCIATED SAMPLES 

Ul-3: UlH02201, UlH02301, UlH02401, UlH02601, UlHO2701, UlHO27OlD, 
UlH02501, UlH02501D, UlH002~1, U1H00101, UlHOO301, UlHOO3OlD 

* DENOTES VALUE NOT W 
I PCI/L 117.8 1 

‘ITHIN QA/QC ADVISORY LIMITS 

CORRESPONDING SDG AND ASSOCIATED SAMPLES 

Ul-4: UlG00501, UlG00401, UlG00601, UlG00701, UlG00701D, UlGOO801, 
U1G01001D, U1G01001, U1GO1101, UlG01201, UlG01701, 
UlG01701D, UlG01601, UlG00901, UlG01501, UlG01401, 
UlG02001, UlG01901, UlG01301, UlG02101, UlG01801 
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TABLE 2 - 22 
VOLATILE ORGANICS COMPOUNDS 

SURFACE SOIL SAMPLE MATRIX SPIKE/MATRIX SPIKE DUPLICATES 
OPERABLE UNIT 1, NTC ORLANDO 

MSD = MATRIX SPIKE DUPLICATE 
RPD = RELATIVE PERCENT DIFFERENCE %RPD 1 

* DENOTES VALUE NOT WITHIN QA/QC ADVISORY LIMITS 

CORRESPONDING SDG’S AND ASSOCIATED SAMPLES 

Ul-1: U1S00100, U1S00100D, UlSOO200, UlSOO300, UlSOO400, 
UlSOO500, UlSOO600, UlSOO700, UlSOO800, UlSOO900, UISO 
U1S01100, U1S01100D, UlSO1200, UlSO1300, UlSO1400 

1000, 



TABLE 2 - 23 
SEMIVOLATILE ORGANICS COMPOUNDS 

SURFACE SOIL SAMPLE MATRIX SPIKE/MATRIX SPIKE DUPLICATES 
OPERABLE UNIT 1, NTC ORLANDO 

CORRESPONDING SDG’S AND ASSOCIATED SAMPLES 

Ul-1: UlSOOlOO, U1S00100D, UlSOO200, UlSO0300, UlSOO400, 
UlSOO500, Ul SOO600, Ul SOO700, Ul SOOBOO, UlSOO900, Ul SOIOOO, 
UISOI 100, UISOI IOOD, UlSO1200, UlSO1300, UlSO1400 

1 ADVISORY LIMITS 
I --- l 

2,4-DINITROTOLUENE 1 28%-89% 

PENTACHLOROPHENOL I 17%-109% 
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TABLE 2 - 24 
PESTICIDEWPCBS 

SURFACE SOIL SAMPLE MATRIX SPIKE/MATRIX SPIKE DUPLICATES 
OPERABLE UNIT 1, NTC ORLANDO 

ALDRIN yglKg 98 94 4 
DIELDRIN pg/Kg 74 153” 70” 
ENDRIN pglKg 107 105 2 

14,4’-DDT 1 ,ug/Kg I 89 1 89 0 
* DENOTES VALUE NOT WITHIN QA/QC ADVlSOdY LIMITS 

CORRESPONDING SDG AND ASSOCIATED SAMPLES 

Ul-1: UlSOOlOO, U1S00100D, UlSOO200, UlSOO300, UlSOO400, 
UlSOO500, UlSOO600, UlSOO700, UlSOO800, UlSOO900, UlSOlOOO, 
UlSOllOO, U1S01100D, UlSO1200, UlSO1300, UlSO1400 
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TABLE 2 - 25 
HERBICIDES 

SURFACE SOIL SAMPLE MATRIX SPIKE/MATRIX,SPIKE DUPLICATES 
OPERABLE UNIT 1, NTC ORLANDO 

MS = MATRIX SPIKE SAMPLEUlSOOlOO 
MSD = MATRIX SPIKE DUPLICATE -1 1 

* DENOTES VALUE NOT WITHIN QA/QC ADVISORY LIMITS 

,/“I CORRESPONDING SDG AND ASSOCIATED SAMPLES 

Ul-1: U1S00100, UlSOOlOOD, UlSOO200, UlSOO300, UlSOO400, 
UlSOO500, UlSOO600, UlSOO700, UlSOO800, UlSOO900, U1S01000, 
U1S01100, U1S01100D, UlSO1200, UlSO1300, UlSO1400 

QC LIMITS WERE NOT PROVIDED BY THE LABORATORY. DEFAULT LIMITS OF 50-I 50% 
FOR RECOVERIES AND 50% FOR RPDS WERE APPLIED. 
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TABLE 2 - 26 
TOTAL METALS 

SURFACE SOIL SAMPLE MATRIX SPIKE/ DUPLICATES 
OPERABLE UNIT 1, NTC ORLANDO 

MS = MATRIX SPIKE SAMPLE U7SOOlOO SDG Ul-1 
MD = MATRIX DUPLICATE MS MD 

I-- ~-~-~ RPD - RELATIVE PERCENT DIFFERENCE 

METALS COMPOUNDS 
ALUMINUM I mg/Kg I NR 1 31.3” 

I hlP 

* DENOTES VALUE NOT WITHIN QAlQC ADVISORY LIMITS 

NC DENOTES THAT BOTH SAMPLES ARE NON-DETECT AND A RPD CANNOT BE CALCULATED. 
NR DENOTES THAT A MATRIX SPIKE RECOVERY CALCULATION IS NOT REQUIRED. 

CORRESPONDING SDG’S AND ASSOCIATED SAMPLES 

ul-1: ulSOO100, U1S00100D, UlSOO200, UlSOO300, UlSOO400, 
UlSOO500, UlSOO600, UlSOO700, UlSOO800, UlSOO900, U1S01000, 
U1S01100, U1SO11OOD, UlSO1200, UlSO1300, UlSO1400 

COMPOUND 1 ADVISORY LIMITS RPD 
%R SOIL SOIL 

ALL COMPOUNDS 75%-l 25% +,-PO OR + ,-CR,,L 

+/- CRDL = RPD Limits applicable only on values 5 times the Contract 
Required Detection Limit (CRDL) 

NOTE: SOME VALUES WERE ROUNDED TO LIMIT SIGNIFICANT FIGURES TO THREE (3). 
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TABLE 2 - 27 
TOTAL PETROLEUM HYDROCARBONS 

SURFACE SOIL SAMPLE MATRIX SPIKE/MATRIX SPIKE DUPLICATES 
OPERABLE UNIT 1, NTC ORLANDO 

MS = MATRIX SPIKE SAMPLE UlSOOlOO SDG Ul-1 
MSD = MATRIX SPIKE DUPLICATE MS 1 MSD 

* DENOTES VALUE NOT WITHIN QA/QC ADVISORY LIMITS 

CORRESPONDING SDG AND ASSOCIATED SAMPLES 

Ul-I: UlSOOlOO, U1S00100D, UlSOO200, UlSOO300, UlSOO400, 
UlSOO500, UlSOO600, UlSOO700, UlSOO800, UlSOO900, UlSOlOOO, 
UlSOllOO, UlSOllOOD, UlSO1200, UlSO1300, UlSO1400 
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7 1 Groundwater j---+X 

No target compounds requiring RPD calculation were detected in either the groundwater samples or 
associated duplicates for the pesticides/PCBs (Table 2-31, herbicides (Table 2-4) or TPH (Table 2-7) 
fractions. Therefore, no precision assessment was conducted for those parameters. 

The volatile analysis of the field duplicate pairs of samples UlGOlOOl and UlG01701 exhibited no 
positive results for target compounds (Table 2-l 1. The volatile analysis of the field duplicate pair of 
sample UlG02701 exhibited non-compliant RPDs for the two (2) compounds detected (Table 2-l). 
The non-compliant compounds were acetone and carbon disulfide. The compound carbon disulfide was 
detected at concentrations below the CRQL In both the field sample and the field duplicate sample. 
The non-compliance for carbon disulfide can be attributed to the low concentrations detected. Acetone 
is a common laboratory contaminant which was detected in some of the trip blanks associated with 
the samples in this project. Although acetone was not detected in the QC blanks associated with the 
field duplicate pair, its presence in the laboratory as a common contaminant could affect precision 
measurements. The non-compliance for the compound acetone could be attributed to blank 
contamination. 

The semivolatile analysis of the field duplicate pairs of samples UlG02701 and UlGOlOOl did not 
exhibit positive results for target compounds (Table 2-2). The semivolatile analysis of the field 
duplicate pair of sample Ul GO1 701 exhibited acceptable precision for the one (1) compound detected, 
1,4-dichlorobenzene (Table 2-2). 

The total metals analysis of the field duplicate pair of sample Ul GO2701 exhibited acceptable precision 
for all analytes requiring RPD calculation (Table 2-5). 

- 
Three (3) of the four (4) target analytes requiring RPD calculation in the metals analysis of the field 
duplicate pair of sample UlGOlOOl exhibited non-compliant RPDs (Table 2-5). The target analytes 
with non-compliant RPDs were calcium, potassium, and sodium. The analyte potassium was detected 
at concentrations below the CRDL in both the original sample and the field duplicate sample. The non- 
compliance for potassium can be attributed to the low concentrations detected. The analyte sodium 
was detected in the method blank associated with the field duplicate pair (Table 4-181. The 
concentration of sodium in the field duplicate sample was within the action level of five (5) times the 
blank contamination level for amendment to U. The concentration of sodium in the original field sample 
was above the action level. The non-compliance for sodium can be attributed to laboratory 
contamination. The analyte calcium was detected in the associated method blank at a negative 
concentration (Table 4-l 8). This indicates that instrumental anomalies are affecting the analysis for 
that analyte. Both the positive and non-detect results for calcium were qualified as estimated. The 
non-compliance for calcium can be attributed to instrument anomalies. Assessment of the serial 
dilution data indicates that criteria was met for the non-compliant compounds (Appendix B, Table B-l 1. 

” -?r 

One (1) of the ten (10) target analytes detected in the metals analysis of the field duplicate pair of 
sample Ul GO1 701 exhibited a non-compliant RPD (Table 2-5). The target analyte with a non-compliant 
RPD was zinc. The analyte was detected at concentrations below the CRDL in both the original sample 
and the field duplicate sample, The non-compliance for zinc can be attributed to the low 
concentrations detected. Assessment of the serial dilution data indicates that criteria was met for the 
non-compliant compounds (Appendix B, Table B-l 1. 

One (1) of the thirteen (13) target analytes detected in the metals analysis of the field duplicate pair 
of sample Ul HO2701 exhibited a non-compliant RPD (Table 2-6). The target analyte with a non- 
compliant RPD was thallium. The analyte was detected at concentrations below the CRDL in both the 
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original sample and the field duplicate sample. The non-compliance for thallium can be attribluted to 
the low concentrations detected. Assessment of the serial dilution data indicates that criteria was met 
for the non-compliant compounds (Appendix B, Table B-2). 

The dissolved metals analysis of the field duplicate pair of sample Ul HO1 001 and Ul HO1 701 exhibited 
acceptable precision for all analytes requiring RPD calculation (Table 2-6). 

The field duplicate pairs of samples UlG02501 and UlG00301, analyzed for the gross alpha/gross beta 
fraction exhibited acceptable precision for the results obtained (Table 2-8). 

The field duplicate pairs of samples Ul GO2701 and Ul GO0701 analyzed for the gross alpha/gross beta 
fraction exhibited non-compliant precision results for gross beta (Table 2-8). The non-compliances 
were slight (24% & 22% ) and may be attributed to laboratory inconsistencies. 

The field duplicate pairs of samples Ul GO01 01 and Ul GO1701 analyzed for the gross alpha/gross beta 
fraction exhibited non-compliant precision results for gross beta (Table 2-8). The non-compliances 
were greater than 50% in both field duplicate pairs. The non-compliance may be attributed to 
laboratory and/or field inconsistencies. 

The evaluation of precision of the groundwater matrix for the MS/MSD samples is provided in Tables 
2-l 5 through 2-21. All MS/MSD sample pairs analyzed for the groundwater fraction exhibited 
acceptable RPDs between spike compounds. 

Based on assessment of duplicate precision evaluation criteria, the groundwater matrix analytical data 
was acceptable for each SDG. 

7 7 Surface Soil Matrix 

No target compounds requiring RPD calculation were detected in either the surface soil sarnples or 
associated duplicates for the semivolatiles fraction (Table 2-l 0) or the herbicides fraction (Table 2-l 2). 
Therefore, no precision assessment was conducted for that parameter. 

The volatile analysis of the field duplicate pairs of samples Ul SO0100 and Ul SO1 100 exhibited 
acceptable precision for the one (1) target compound detected, acetone, (Table 2-9). 

The pesticide/PCB analysis of the field duplicate pair of sample Ul SO01 00 exhibited a non-compliant 
RPD for one (1) of the seven (7) compounds detected (Table 2-l 1). The non-compliant compound was 
AR1260. The RPD value was 61%. The non-compliance may be attributed to field and/or laboratory 
inconsistencies The reported positive results for AR1 260 in the field duplicate pair were qualified as 
estimated, J, due to non-compliant precision results. 

The metals analysis of the field duplicate pair of sample Ul SO1 100 exhibited acceptable precision for 
all of the detected target analytes (Table 2-l 3). 

The metals analysis of the field duplicate pair of sample Ul SO0100 exhibited non-compliant RPDs for 
four (4) of the fifteen (15) target analytes requiring RPD calculation (Table 2-l 3). The non-compliant 
analytes were cadmium, calcium, magnesium, and silver. The analyte magnesium was detected at 
concentrations less than the analyte CRDL in both the original sample and the field duplicate. The non- 
compliance for magnesium can be attributed to the low concentrations detected. The analyte .calcium 
exhibited non-compliance in the MD analysis (Table 2-26). This indicates potential matrix interference. 
The non-compliance for calcium may be attributed to potential matrix interferences. The ana’lyte silver 
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was detected in the method blank associated with the field duplicate pair (Table 4-181. The 
concentration of silver in the field duplicate sample was within the five times (5X) the blank 
contamination level limit for amendment to non-detect. However, the concentration silver in the 
original field sample was above the action limit. The non-compliance for silver can be attriubuted to 
laboratory contamination. Assessment of the serial dilution data indicates that criteria was met for 
the non-compliant compounds (Appendix B, Table B-3). 

“- * 

The TPH analysis of the field duplicate pair of sample Ul SO1 100 exhibited a compliant RPD (Table 2- 
14). 

The TPH analysis of the field duplciate pair of sample Ul SO01 00 exhibited a non-compliant RPD (Table 
2-l 4). The method utilized for TPH, 418.1, does not lend itself well to precision measurements. The 
potential for extraction losses when using this method is significant. The non-compliance for the 
compound may be attributed to the methodology employed. 

The evaluation of precision for the surface soil matrix for the MS/MSD samples is provided in Tables 
2-22 through 2-27. All MS/MSD sample pairs analyzed for the surface soil matrix exhibited acceptable 
precision between spike results with the exception of the metals MD pair. 

The metals analysis of the MD of sample UlSOOlOO exhibited non-compliant RPDs for the analytes 
aluminum, calcium, chromium, iron, lead, and zinc (Table 2-26). The analytes aluminum, chromium, 
lead, and zinc didn’t require qualifications because the RPD result was not greater than 35%. Positive 
results reported for calcium and iron in associated samples were appropriately qualified as estimated, 
J. 

Based on assessment of duplicate precision evaluation criteria, the surface soil matrix analytical data 
was acceptable for each SDG with the noted potential for bias in the PCB AR1 260 results in the field 
duplicate pair and in the metals analytes calcium and zinc. 
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3.0 ACCURACY ,u., 
The assessment of accuracy is evaluated by comparison of the percent recovery (%R) computed from 
the known concentration of analyte spikes and their recovered concentration versus the anlalytical 
method acceptance criteria. Spike recoveries provide an indication of bias, where the reported data 
may either overestimate or underestimate the actual concentration of detected compounds and/or the 
detection limits. Recoveries outside acceptable criteria ‘may be caused by factors such a8 matrix 
interference, poor analytical precision, or instrument calibration. 

The following Sections summarize the evaluation of analytical accuracy for the water and soil matrices 
for the following analytical groups: 

. GC/MS volatile organic compounds (GC/MS VOCs); 

. GC/MS semivolatile organic compounds (SVOCs); 

. pesticides, PCBS,; 
l herbicides; 
. metals, TPH, and gross alpha/gross beta. 

Accuracy was assessed using MS and MSD samples for organic analyses and MS samples for inorganic 
analyses for each matrix, as well as surrogate compound recoveries for those analytical fraction which 
utilize them. The results of the evaluation of accuracy for the MS/MSD samples is provided in Tables 
2-l 5 through 2-21 for the groundwater matrix and Tables 2-22 through 2-27 for the surface soil 
matrix. The results of the evaluation of accuracy for the surrogates in the samples are pmvided in 
Table 3-l through 3-4 for the groundwater and QC water matrices and Tables 3-5 through 3-8 for the 
surface soil matrix. 

3._1 rix 

All MS/MSD sample pairs analyzed for volatiles and herbicides exhibited acceptable recoveries of spike 
compounds (Tables 2-l 5 and 2-l 8). 

The surrogate recoveries for volatiles and herbicides were acceptable (Tables 3-l and 3-4). 

The MS/MSD of sample Ul GO2001 analyzed for semivolatile organics had non-compliant %Rs for 4- 
nitrophenol and pentachlorophenol in the MS and the MSD (Table 2-16). However, baseid on the 
assessment of additional QC criteria the analytical data did not require qualification. 

Twelve (12) semivolatile samples exhibited surrogate recoveries which were outside the ac:ceptable 
criteria for accuracy (Table 3-2). In eleven (11) of the twelve (12) samples qualifications ‘were not 
required because the National Functional Guidelines and the SOW allows one (1) surrogate compound 
per fraction to exceed the QC limits as long as the recovery is above 10%. In sample Ul GO011 01 two 
(2) base/neutral fraction surrogates were recovered below the QC limits. Therefore, all positive and 
non-detect analytical results for the base/neutral fraction in sample Ul GO0101 were appropriately 
qualified as estimated, J/UJ. 

The MS/MSD of sample Ul GO2001 analyzed for pesticide/PCBs had non-compliant %Rs for endrin in 
the MS and the MSD (Table 2-17). However, based on the assessment of additional QC criteria the 
analytical data did not require qualification. 

The pesticides/PCB TCMX surrogate recoveries were below the QC limits in four (4) field samples and 
one (1) MS/MSD pair (Table 3-3). The surrogate DCB was recovered below the QC limits im four (4) 
field samples. This indicates that reported results for the target compounds in those field water 
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TABLE 3-l 
SURROGATE % RECOVERIES 

VOLATILE GROUNDWATER SAMPLES 
OPERABLE UNIT 1, NTC ORLANDO 

SDG SAMPLE ID t SMCl SMC2 i SM 
-1 

U 1 TO0003 94 96 0 
Ul GO2201 94 96 97 (I 

Ul GO2301 94 95 98 0 ,I 
U 1 TO0004 1 95 96 100 0 

ulYooool j 94 95 99 0 
Ul GO2401 96 95 99 0 
Ul GO2601 95 95 100 0 
U 1 TO0005 104 98 103 0 
Ul G0270.1 105 98 104 0 

Ul GO2701 D 105 98 104 0 L .-. 

u 1 TO0006 100 98 101 0 
Ul GO2501 100 96 101 0 

Ul GO2501 MS 101 98 102 0 
Ul GO2501 MSD 101 98 102 0 

Ul GO0201 101 98 103 0 
Ul TO0007 103 96 102 0 
UlGOOlOl 102 97 102 0 
Ul GO0301 106 96 107 l-l 
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TAB&E $1, CONTINUED 
SURROGATE % RECOVERIES 

VOLATILE GROUNDWATER SAMPLES 
OPERABLE UNIT 1, NTC ORLANDO 

I I n --1 ; 
0 
0 
0 

1 
0 
0 
0 
0 
cl 

0 
0 
0 
0 
0 
0 

c 

0 
0 
0 
0 
0 
0 

SMCl = 1,2 - DICHLOROETHANE - D4 QC LIMITS 76% - 114% 

SMC2 = TOLUENE - D8 QC LIMITS 88% - 110% 

SMC3 = BROMOFLUOROBENZENE QC LIMITS 86% - 115% 

D - INDICATES SURROGATE DILUTED OUT 
* - INDICATES VALUE OUTSIDE QC LIMITS 

I 
# SAMPLES % REC %REC % TOTAL 

IN OUT IN 

67 201 0 100.0% 
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TABLE 3 - 2 
SURROGATE % RECOVERIES 

SEMIVOLATILE GROUNDWATER WATER SAMPLES 
OPERABLE UNIT 1, NTC ORLANDO 

AR n 1 

- ---_ 
-. 

lJ1G00301 1 104 1 l-i0 1 111 l / 93 96 98 106 
89 32* 1 

35 0 

81 76 1 84 1 73 1 76 1 96 1 88 1 49 1 0 U1G00801 
UlGOlOOlD 75 1 78 1 76 1 78 1 98 1 79 / 78 1 75 1 0 
UlGOlOOl 71 ) 71 1 72 1 75 1 92 1 83 1 75 / 78 1 0 
UlGOl1O1 75 j 76 1 78 1 77 1 89 1 82 1 85 1 38 1 0 
UlG01201 72 1 71 72 74 91 82 1 83 1 1 49 0 
UlG01701 72 1 73 75 73 89 76 1 85 / 35 j 0 

UlG01701D 67 I 71 71 71 84 74 I 37 I 0 
I UlG01601 / 69 I 71 I 72 I I 

---l-J= 
73 93 I 74 1 80 1 64 1 0 

UlG02001MS 85 81 75 87 91 89 83 42 0 
UlG02001MSD 86 81 75 87 100 84 84 29* 1 

UlG01501 79 75 75 80 104 92 82 28” 1 
UlG01401 74 72 74 79 101 89 84 31* 1 

Sl = P-FLUOROPHENOL QC LIMITS 21% - 110% 
S2 = PHENOL-D5 QC LIMITS 10% - 110% 
S3 = 2.CHLOROPHENOL-D4 QC LIMITS 33% - 110% ADVISORY 
S4 = 1,2-DICHLOROBENZENE-D4 QC LIMITS 16% - 110% ADVISORY 
S5 = NITROBENZENE-D5 QC LIMITS 35% - 114% 
S6 = 2-FLUOROBIPHENYL QC LIMITS 43% - 116% 
S7 = 2,4,6-TRIBROMOPHENOL QC LIMITS 10% - 123% 
S8 = TERPHENYL-D14 QC LIMITS 33% - 141% 

D - INDICATES SURROGATE DILUTED OUT 
* INDICATES VALUE OUTSIDE QC LIMITS 
NA INDICATES SURROGATE SPIKE NOT REQUIRED FOR METHOD UTILIZED. 

# SAMPLES 

39 

% REC %REC % TOTAL 
IN OUT IN 

298 14 95.5% 
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TABLE 3 - 3 
SURROGATE % RECOVERIES 

PESTlClDElPCB GROUNDWATER SAMPLES 
OPERABLE UNIT 1, NTC ORLANDO 

- Ul GO2601 62 60 1 51 
Ul GO2701 69 68 L -- 

Ul GO2701 D 64 63 1 51 
” I tT”“““L 0-7 “.d I I 0 108 
u 1 Y00001 94 92 114 113 

Ul G02501MS 58” 59* 70 68 2 
Ul GO2501 MSD 57” 58” 73 70 2 

U 1 GO0401 58” 54* 88 82 2 
Ul GCOZOI 74 70 95 88 0 

’ -E 70 3 

1 76 1 68 0 
’ 94 0 

,cl , 100 0 
8 80 0 

) 76 69 0 
81 0 

39 100 0 
35 96 0 
16 78 0 

97 0 

TCX = TETRACHLORO-M-XYLENE QC LIMITS 60% - 150% 

DC6 = DECACHLOROBIPHENYL QC LIMITS 60% - 150% 

D - INDICATES SURROGATE DILUTED OUT 
l - INDICATES VALUE OUTSIDE QC LIMITS 

TCXI - COLUMN 1 
TCX2 - COLUMN 2 
DCB 1 - COLUMN 1 
DCB 2 - COLUMN 2 

# SAMPLES 

38 

% REC %REC % TOTAL 
IN OUT IN 

132 20 86.8% 



TABLE 3 - 4 
SURROGATE % RECOVERIES 

HERBICIDE GROUNDWATER SAMPLES 
OPERABLE UNIT 1, NTC ORLANDO 

’ SDG SAMPLE ID DCAA TOTAL OUT 
Ul-1 U 1 ROOOOI 108 0 
Ul-3 U1R00002 97 0 

UlG02201 98 0 
Ul GO2301 105 0 
ulYooool 101 0 
Ul GO2401 107 0 
Ul GO2601 93 0 
Ul GO2701 90 0 

Ul GO2701 D 102 0 
Ul GO2501 58 0 

UlG02501MS ( 86 1 0 
UlG02501 MSD / 86 1 0 

Ul GO0201 84 0 
UlGOOlOl 97 0 
Ul GCXXXIl 75 0 

Ul-4 Ul GO0501 107 0 
( UlG00401 ] 98 1 0 

I UlGOllOl ,,,r2n,9n, 1 I 93 0 
95 0 
18 0 

“,U”lL”l , 

UlG01701 1 ;- , 
UlGO17OlD 1 97 / 0 1 

I UlG01601 UlG00901 1 1 101 78 1 1 0 0 
UlR00003 91 0 
UlG01501 92 0 
VI GO1401 96 0 
U 1 GO2001 89 0 

DCAA = 2,4-DICHLOROPHENYLACETIC ACID 
QC LIMITS 47% - 125% 

D - INDICATES SURROGATE DILUTED OUT 
* - INDICATES VALUE OUTSIDE QC LIMITS 

# SAMPLES 

38 

% REC %REC % TOTAL 
IN OUT IN 

.38 0 100.0% 
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TABLE 3-5 
SURROGATE % RECOVERIES 

VOLATILE SURFACE SOIL SAMPLES 
OPERABLE UNIT 1, NTC ORLANDO 

SDG SAMPLE ID SMCl ( SMC2 1 CMf-2 1 TnTfLl nlli I , V,..“” , 

Ul-1 u1s00100 88 I I a3 ilL I 87 I 
UlSOOlOOMS 88 

, -- 
YZ I 

_A uu I 
UlSOOlOOMSD 87 94 QK 3 

UlSOOlOOD 86 at3 

u1s00200 88 96 I 84 I 
u 1 s00300 87 97 82 
u1s00400 I 88 I ClQ 1 Q23 1 (3 I i-e%- I “L I v I 
~~~cnncnn I QQ ” I J”“J”” 

UlSOO600 
iii;; u-r 86 

93 87 0 
UlSOO800 88 94 86 0 
u1s00900 88 94 84 0 
u1s01000 89 94 86 0 
u1s01100 88 92 87 , 

i 0 

0 
UlSOl IOOD 88 93 87 
u1s01200 89 92 89 
u1s01300 88 94 86 
u1s01400 89 99 85 
u1s00700 88 97 83 

SMCI = I,2 - DICHLOROETHANE - D4 QC LIMITS 70% - 121% 
SMC2 = TOLUENE - D8 QC LIMITS 84% - 138% 
SMC3 = BROMOFLUOROBENZENE QC LIMITS 59% - 113% 

D - INDICATES SURROGATE DILUTED OUT 
* - INDICATES VALUE OUTSIDE QC LIMITS 

# SAMPLES 

18 

% REC %REC % TOTAL 
IN OUT IN 
54 0 100.0% 
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TABLE 3 - 6 
SURROGATE % RECOVERIES 

SEMIVOLATILE SURFACE SOIL SAMPLES 
OPERABLE UNIT 1, NTC ORLANDO 

Sl = 2-FLUOROPHENOL QC LIMITS 25% - 121% 
S2 = PHENOL-D5 QC LIMITS 24% - 113% 
53 = 2-CHLOROPHENOL-D4 QC LIMITS 20% - 130% ADVISORY 
54 = 1,2-DICHLOROBENZENE-D4 QC LIMITS 20% - 130% ADVISORY 
S5 = NITROBENZENE-D5 QC LIMITS 23% - 120% 
S6 = 2-FLUOROBIPHENYL QC LIMITS 30% - 115% 
S7 = 2,4,6-TRIBROMOPHENOL QC LIMITS 19% - 122% 
S8 = TERPHENYL-D14 QC LIMITS 18% - 137% 

D - INDICATES SURROGATE DILUTED OUT 
* - INDICATES VALUE OUTSIDE QC LIMITS 
NA INDICATES SURROGATE SPIKE NOT REQUIRED FOR METHOD UTILIZED. 

# SAMPLES % REC %REC % TOTAL 
IN OUT IN 

19 152 0 100.0% 
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TABLE 3 - 7 
SURROGATE % RECOVERIES 

PESTICIDWCB SURFACE SOIL SAMPLES 
OPERABLE UNIT 1, NTC ORLANDO 

SDG 
Ul-1 

, .CX2 1 DCBl [ DC62 IToTAL OUT 
I Ql I 7!i I 79 I 0 

SAMPLE ID TCXl 1 TI 
u1s00100 79 ( “I I ,- , . - 

UlSOOlOOD 76 1 -to I 7’3 I 7c I n 
- - ----. _ ,.A 

92 1 96 1 98 1 0 I 
Ul SO01 OOMSD 84 

Ul SO01 OODL 81 I 
tiisnnsnn 77 1 

g3 
“9: 

0 
86 92 0 

I 78 66 70 0 
93 98 99 0 

I 74 70 70 0 
I 5;” I 74 73 70 0 
I I 65 63 60 1 

80 81 81 0 pgg-p-r-- , 87 , 84 / o 
u1s00700 I /b 1 /I I I U 1 SO0800 76 77 I 7n I 70 I 0 I 

u I S00800DL 78 
;; 

“I 
u 1 s00900 75 71 :; 0 
u1s01000 77 77 74 73 0 
UISOI 100 79 7Q fi7 R7 n 

1 UlSOllOOD I 81 ’ 
F-t- 

p 

2 “I 71 ;; 0 
77 74 73 0 
77 65 66 0 
84 76 76 0 

TCX = TETRACHLORO-M-XYLENE QC LIMITS 60% - 150% 

DCB = DECACHLOROBIPHENYL QC LIMITS 60% - 150% 

D - INDICATES SURROGATE DILUTED OUT 
* - INDICATES VALUE OUTSIDE QC LIMITS 

TCXI - COLUMN 1 
TCX2 - COLUMN 2 
DCB 1 - COLUMN 1 
DCB 2 - COLUMN 2 

# SAMPLES 

22 

% REC %REC % TOTAL 
IN OUT IN 
87 1 98.9% 



TABLE 3 - 8 
SURROGATE % RECOVERIES 

HERBICIDE SURFACE SOIL SAMPLES 
OPERABLE UNIT 1, NTC ORLANDO 

,-*, 

DCAA = 2,4-DICHLOROPHENYLACETIC ACID 
QC LIMITS 50%-l 50% 

D - INDICATES SURROGATE DILUTED OUT 
* - INDICATES VALUE OUTSIDE QC LIMITS 

# SAMPLES % REC %REC % TOTAL 
IN OUT IN 

18 18 0 100.0% _ 
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samples could be biased low. Therefore, all reported positive and non-detect results in samples 
exhibiting the non-compliant recoveries were appropriately qualified as estimated, J/UJ. 

The herbicide MWMSD pairs of samples Ul GO2501 and UlG02001 exhibited dinoseb recoveries which 
were below the QC limits in the MS and the MSD (Table 2-l 8). The blank spike samples which were 
submitted with the sample SDGs also exhibited recoveries below 50%. Therefore, reported positive 
and non-detect results reported for dinoseb in associated samples were qualified as estimated, J/UJ. 

The metals analysis of the MS sample Ul GO2501 exhibited acceptable recoveries for all analytes 
except selenium (Table 2-l 9). The analyte was recovered below the QC limit. This indicates that 
reported results for selenium in associated samples may be underestimated. Therefore, all positive and 
non-detect results for selenium in associated samples were qualified as estimated, J/UJ. 

The dissolved metals analysis of the MS sample Ul HO2001 exhibited acceptable recoveries for all 
analytes except selenium (Table 2-20). The analyte was recovered below 30%. This indicates that 
reported positive results for selenium in associated samples are underestimated and non-detect results 
are unreliable. Therefore, all positive results for selenium in associated samples were qualified as 
estimated, J, and all non-detect results were rejected, R. This constituted the rejection of sixteen (I 6) 
dissolved metals data points. The completion goal for the fraction and matrix was still met. 

The gross alpha/gross beta analysis of the MWMSD pair of sample Ul GO2501 exhibited a recovery 
above the QC limits for gross beta in the MS. However, based on the assessment of additional QC 
criteria, the analytical data did not require qualification. 

Based on assessment of MS/MSD and surrogate sample accuracy evaluation criteria, the grOUndWater 

matrix analytical data was acceptable for each SDG with the following exceptions. The cfompound 
dinoseb in the herbicides samples may be biased low. Results in the noted semivolatile sample and 
pesticide/PCBs samples may be underestimated due to non-compliant surrogate recoveries. In the 
metals fraction, the low recoveries of the analyte selenium which resulted in the qualification of 
positive and non-detect results in one (1) SDG and the rejection of sixteen (16) data points im another 
SDG. The completion goal was met. 

3.2 Surface Soil Matrix 

All MS/MSD sample pairs analyzed for volatiles, semivolatiles, and TPH exhibited acceptable recoveries 
of spike compounds (Tables 2-22, 2-23, and 2-271. 

The surrogate recoveries for volatiles, semivolatiles, and herbicides were acceptable (Tables 3-5, 3-6, 
and 3-8). 

The MS/MSD pair of sample Ul SO01 00 analyzed for pesticides exhibited a non-compliant recovery for 
dieldrin in the MSD (Table 2-24). The compound was recovered above the QC limits. However, based 
on the assessment of additional QC criteria, the analytical data did not require qualification. 

The pesticide/PCB surrogate TCMX was recovered below the QC limits in one (1) field sample, 
Ul SOO500. This indicates that reported results for the target compounds in that field soil sample could 
be biased low. Therefore, all reported positive and non-detect results in the sample exhibiting the non- 
compliant recovery were appropriately qualified as estimated, J/UJ 

The MS/MSD pair of sample Ul SO01 00 analyzed for herbicides exhibited recoveries above the QC 
limits for the compound dalapon (Table 2-25). There were no positive results detected for dalapon in 

3-l 1 



the associated samples. Therefore, based on the assessment of additional QC criteria, the analytical 
data did not require qualification. 

The MS of sample Ul SO01 00 analyzed for metals exhibited a recovery for lead which was below the 
QC limit (Table 2-26). This indicates that reported results in associated samples may be 
underestimated. Therefore, positive results for lead in associated samples were qualified as estimated, 
J, and non-detect results were qualified as estimated, UJ. 

Based on assessment of MS/MSD and surrogate sample accuracy evaluation criteria, the surface soil 
matrix analytical data was acceptable for each SDG with the following exceptions. Results in the 
noted pesticide/PCB sample may be underestimated due to non-compliant surrogate recoveries. In the 
metals fraction, the low recovery of the analyte lead resulted in the qualification of positive and non- 
detect results in one (1) SDG. 

- 
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4.0 RFPRESENTATlVENESS 

Representativeness of the environmental sample analytical data was assessed using trip blanks, field 
blanks, equipment rinseate blanks, and laboratory method blanks. The environmental samples and 
associated blanks were analyzed for the following target analyte groups: 

. GC/MS volatile organic compounds (GC/MS VOCs); 
l GC/MS semivolatile organic compounds (SV0C.s); 
. pesticides, PCBS,; 
. chlorinated herbicides; 
. metals; and 
. gross alpha/gross beta. 

The trip blank samples were analyzed for only volatile organic target analytes. Field blanks, equipment 
rinseate blanks, and laboratory method blanks were analyzed for target analytes in each listed c:ategory. 
The assessment of representativeness is summarized in tabular form for each type of blank, trip blank 
results are summarized in Table 4-1, rinseate blank results are summarized in Tables 4-2 through 4-7, 
field blank results are summarized in Tables 4-8 through 4-13 and method blank results are summarized 
in Tables 4-l 4 through 4-l 8. 

If contaminants were detected in a blank, corrective actions were made for the chemical analytical data 
during data validation by Heartland. The corrective action consisted of amending the laboratory 
reported results for organic and inorganic target analytes by the criteria. The following describes the 
Validation Qualifier code in the blank summary tables. 

Oraanic Taraet AnalvteS 
. CRDL Validation Qualifier. If a sample result for the blank contaminant was less than 

the CRQL and less than 5 times the blank value (10 times for common laboratory 
contaminants), the sample result was rejected and amended as estimated non-detected 
at the CRQL for the target compound. 

. U Validation Qual’fier. I If a sample result for the blank contaminant was greater than 
the sample CRQL and less than 5 times the blank value (IO times for common 
laboratory contaminants), the sample result for the blank contaminant was amended 
as non detect at the concentration reported in the sample results. 

. No Action (NAI. If a sample result for the blank contaminant was greater than the 
CRQL and 5 time the blank value (10 times for common laboratory contaminants), the 
result was not amended. 

lnoraanic Taraet Analvtes 

. U Validation Qualifier. If a sample result for the blank contaminant was less than the 
IDL and less than 5 times the blank value, the sample result was amendeld as non- 
detected. 

. UJ Validation Qualifier. If a sample result for the blank contaminant was less than the 
sample IDL when the absolute value of the negative blank value was greater than the 
IDL, the sample result for the blank contaminant was amended as estimated non- 
detected. 
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TABLE 4 - 1 
VOLATILES DETECTED IN TRIP BLANKS 

OPERABLE UNIT 1, NTC ORLANDO 

Ul s00300, u1s00400, u1s00500, 
Ul SOO600, Ul SOO700, Ul SOO800, 
u1500900, Ul so1 000, Ul so1 100, 
Ul so1 IOOD. Ul so1 200, Ul so1 300, 

, UlG00201, UlGOOlOl, FOUND 

UlG00701; UlG00801; UlGOlOOlb. 
UlGOlOOl, U1GO1101. UlG01201, 
UlG01701, UlG01701D. UlG01601, 
UlG00901, UlGO1501, U1G01401, 
UlG02001, UlGO1901, UlG01301, 

JlT00014 IUlG01301 I ACETONE I 9 CRQL 
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-TABLE 4 - 2 
VOLATILES DETECTED IN EQUIPMENT RINSEATE BLANKS 

OPERABLE UNIT 1, NTC ORLANDO 

RELATED ENVIRONMENTAL 
SDG NUMBER 1 BLANK ID SAMPLE= 

Ill.1 I U1R0000l UlSOOl 
.U CONTAMINANT 

-. 00, Ul SO01 OOD, Ul SOO200, NO CONTAMINATION FOUI 
Ul s00300, Ul s00400, Ul s00500, 
Ul SOO600, Ul SOO700, Ul SOO800. 
u1s00900, Ul so1 000, Ul so1 100. 
U1S01100D. U1S01200, UlSO1300. 
u1s01400 

Ul-3 Ul R00002 Ul GO2201, Ul GO2301, Ul GO2401, NO CONTAMINATION FOUN[: 
Ul GO2601, Ul GO2701, Ul GO2701 D, 
UlG02501, UlG00201. U1G00101, 
Ul GO0301 

Ul-4 UlR00003 UlGOO501, UlG00401, U1G00601, METHYLENE CHLORIDE 
Ul G00701, Ul G00801, Ul GO1 001 D, 
U1G01001, U1GO1101, U1G01201, 
UlG01701, U1G01701D. UlG01601, 
Ul G00901, Ul GO1 501, Ul GO1 401, 
Ul GO2001, Ul GO1 901, Ul GO1 301, 
Ul GO21 01, Ul GO1 801 
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TABLE 4 - 3 
SEMIVOLATILES DETECTED IN EQUIPMENT RINSEATE BLANKS 

OPERABLE UNIT 1, NTC ORLANDO 

RELATED ENVIRONMENTAL RB VALIDATION 
SDG NUMBER 1 BLANK ID SAMPLES CONTAMINANT CONC. UNITS 

Ul-1 1 UlROOOOl U1S00100, UlSOOl OOD, UlSOO200, NO CONT/ JMINATION 
u1s00300, u1s00400, Ul s00500, 
Ul SOO600, Ul SOO700, Ul SOO800, 
Ul s00900, Ul so1 000, Ul so1 100, 
Ul SO1 1 OOD, Ul SO1 200, Ul SO1 300, 

UlG02501, UlG00201, U1G00101, 

-ix .4 t Ul RO( 3003 
D. 
, Ul G00601, NO CON-I ‘AMINATION 

Ul G00701, Ul G00801, Ul GO1 001 D. 
U1G01001, U1GO1101, UlG01201, 
Ul GO1 701, UIGOI 701 D, Ul G01601, 
Ul G00901, Ul GO1 501, Ul GO1 401, 
UlG02001, UlG01901, UlG01301, 
UlG02101, UlG01801 
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TABLE 4 - 4 
PESTICIDEWPCBS DETECTED IN EQUIPMENT RINSEATE BLANKS 

OPERABLE UNIT 1, NTC ORLANDO 

SAMPLES 
RELATED ENVIRONMENTAL 

I 

( RB 1 
CONTAMINANT 

0 CONTAMINATION FO 
.- (-. . . . . . --- 

_ .___. ~01 U1S00100, U1S00100D, UlSOO200, NI 
Ul s00300. u1s00400, Ul s00500, 
Ul SOO600, Ul SOO700, Ul SOO800. 
u1500900, Ul so1 000, Ul so1 100, 
Ul SO1 1 OOD, Ul SO1 200. Ul SO1 300, 
VI so1 400 

Ul-3 Ul R00002 Ul GO2201, Ul GO2301, Ul GO2401, NO CONTAMINATION FOUNC 
Ul GO2601, Ul GO2701, Ul GO2701 D. 
UlG02501, UlG00201, U1G00101. 
Ul GO0301 

Ul-4 Ul R00003 Ul G00501, Ul G00401, Ul GO0601 r NO CONTAMINATION FOUN[: 
Ul G00701, Ul G00801, Ul GO1 001 D, 
Ul GO1 001, Ul GO1 101, Ul GO1 201, 
Ul GO1 701, Ul GO1 701 D, Ul GO1 601, 
Ul G00901, Ul GO1 501, Ul GO1 401, 
Ul GO2001, Ul GO1 901, Ul GO1 301, 
Ul GO21 01, Ul GO1 801 
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TABLE 4 - 5 
HERBICIDES DETECTED IN EQUIPMENT RINSEATE BLANKS 

OPERABLE UNIT 1, NTC ORLANDO 

/ 7 

BLANK ID 
Ul ROOOOI 

RELATED ENVIRONMENTAL I 

t 

RB 1 1 VALIDATION 1 
SAMPLES CONTAMINANT 
Ul so01 00. Ul s00200, NO CONTAMINATION FOI 
u1500300, Ul s00400, Ul s00500, 
Ul s00600, Ul s00700, Ul s00800, 
u1s00900, u1s01000, u1s01100, 
UlSOl 1 OOD, Ul SO1 200, Ul SO1 300, 
Ul so1 400 

Ul R00002 Ul GO2201, Ul GO2301, Ul GO2401, NO CONTAMINATION FOUND 
Ul GO2601, Ul GO2701, Ul GO2701 D. 
Ul G02501, Ul G00201, Ul GO01 01, 
Ul GO0301 

Ul R00003 Ul G00501, Ul G00401, NO CONTAMINATION FOUND 
Ul G00701, Ul G00801, 
Ul GO1 901, Ul GO1 101, Ul GO1 201, 
Ul GO1 701, Ul GO1 701 D, Ul GO1 601, 
UlG00901, UlG01501, UlG01401, 
UlGO2001, UlG01901, UlG01301, 
UlG02101, UlG01801 - 
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I-J 
TABLE 4 - 6 

TOTAL METALS DETECTED IN EQUIPMENT RINSEATE BLANKS 
OPERABLE UNIT 1, NTC ORLANDO 

RELATED ENVIRONMENTAL 

SDG NUMBER BLANK ID SAMPLES 
Ul-1 UlROOOOl U1S00100, UlS00100D, lJlS.00200, 

Ul s00300, Ul s00400, Ul s00500. C 

1 RB i 1 VAIW1 

Ul-3 

l-i 
Ul SOO600, Ul SOO700, Ul SOO800, 
Ul s00900, Ul s01000, Ul so1 100. ZINC 

Ul SO1 1 OOD, Ul SO1 200, Ul SO1 300. 
Ul so1 400 

Jl R00002 Ul GO2201, Ul GO2301, Ul GO2401, 
Ul GO2601, UlG02701, Ul GO2701 D. 
WI GO2501, Ul G00201, Ul GO01 01, 
Ul GO0301 
Ul GO2201, Ul G02401, 
Ul GO2601, UlGO2701. Ul GO2701 D. 
UlGO2501, UlG00201, 

E 
“ANALJIUM 

COPPER 

Ul GO0301 
UIG00101, UlGO2301 

Ul-4 Ul R00003 Ul G00501, Ul GO0 I., I iAt- I BARIUM I 0.56 

UlG00701, UlGOO801, 



TABLE 4 - 7 
GROSS ALPHA AND GROSS BETA DETECTED IN EQUIPMENT RINSEATE BLANKS 

OPERABLE UNIT 1, NTC ORLANDO 

IRELATED El 
SDG NUMBER ( BLANK ID ISAMF 

111-3 I UlR00002 llJlG0 

-Fl -4 

‘LES 
UVIRONMEI’ 

Ul GO2301 
Ul GO2701 
Ul GO0201 

Ul GO0401 
Ul GO0801 
Ul GO1 101 
Ul GO1 701 
Ul GO1 501 
Ul GO1 901 
UlG01801 

ilTAL 

, Ul GO2401, 
, Ul GO2701 D, 
, UIGOO1O1, 

, Ul G00601, 
, Ul GO1 001 D, 
, UlG01201, 
D, Ul GO1 601, 
, Ul GO1 401, 
, Ul GO1 301, 

NO 

t 

NO 

CONTAMINANT 
CONTAMINATION FOI 

CONTAMINATION FOI 

- 

JND 

JNO 



TABLE 4 - 8 
VOLATILES DETECTED IN FIELD BLANKS 

OPERABLE UNIT 1, NTC ORLANDO 

:DG NUMBER 
Ul-3 

RELATED ENVIRONMENTAL 
BLANK ID SAMPLES 
JlYOOOOl UlPO1003, UlPO1903, UlPO3203 

Ul SO01 00, Ul SO01 ODD, Ul SOO200, 
Ul s00300, Ul s00400, Ul s00500, 
Ul SOO600, Ul SOO700, lJlSOO800. 
Ul s00900, Ul so1 000, Ul so1 100. 
Ul SO1 1 OOD. Ul SO1 200, Ul SO1 300. 
Ul so1 400 
UlP05205D. UlPO3903, Ul PO3904, 
Ul PO3603, U 
u1P05901 
UlGO2201, U 
Ul GO2601, U 
Ul GO2501, U 
Ul GO0301 
UlG00501, U 

11 
1 
‘1 

If ‘03604, Ul PO5902, 

II 

GO2301, Ul GO2401, 
GO2701, Ul GO2701 D. 
GO0201, Ul GO01 01, 

G00401, Ul G00601, 

N 
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SDG NUMBER 
Ul-3 

TABLE 4 - 9 
SEMIVOLATILES DETECTED IN FIELD BLANKS 

OPERABLE UNIT 1, NTC ORLANDO 

RELATED ENVIRONMENTAL 
BLANK ID SAMPLES 
Jl YOOOOI Ul SO01 00, Ul SO01 OOD, Ul SOO200, 

Ul s00300, Ul s00400, Ul s00500, 
Ul SOO600, Ul SOO700, Ul SOO800, 
Ul s00900, Ul so1 000. UISOI 100. 
Ul SO1 1 OOD, Ul SO1 200, Ul SO1 300, 
Ul so1 400 
UlG02201, UlG02301. UlG02401. 
UlG02601, UlG02701, UlG02701D, 
Ul GO2501, Ul G00201, Ul GO01 01, 
Ul GO0301 
Ul G00501, Ul G00601, 
Ul G00701, Ul G00801, Ul GO1 001 D, 
U1G01001, U1GO1101, U1G01201, 
U1G01701, UlG01701D, UlG01601, 
Ul G00901, Ul GO1 501, Ul GO1 401, 
U1G02001, UlG01901, UlG01301. 
Ul GO21 01, Ul GO1 801 
Ul GO0401 
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TABLE4-10 
PESTICIDEWPCBS DETECTED IN FIELD BLANKS 

OPERABLE UNIT 1, NTC ORLANDO 

SDG NUMBER 
u-3 

Ul s00300; Ul s00400, Ul s00500. 
UlSOO600, Ul SOO700, Ul SOO800, 
Ul s00900, Ul so1 000, Ul so1 100, 
U1S01100D. UlSO1200, U1S01300. 
Ul so1 400 
Ul GO2201, Ul GO2301, Ul GO2401, 
Ul GO2601, Ul GO2701, Ul GO2701 D, 
VI GO2501, Ul G00201, Ul GO01 01, 
Ul GO0301 
U1GO0501, UlG00401, U1G00601, 
Ul G00701, Ul G00801, Ul GO1 001 D. 
Ul GO1 001, Ul GO1 101, Ul GO1 201, 
UlG01701, UlG01701D, U1G016.01, 
Ul G00901, Ul GO1 501, Ul GO1 401, 
Ul GO2001, Ul GO1 901, Ul GO1 301, 
Ul GO21 01, UlGO1801 
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TABLE4- 11 
HERBICIDES DETECTED IN FIELD BLANKS 

OPERABLE UNIT 1, NTC ORLANDO 

Ul SO01 00, Ul SO01 OOD, Ul SOO200, 

I 

u1s00300, u1500400. Ul s00500, 
UlSOO600, UlSOO700, UlSOO800. 
Ul s00900, Ul so1 000, Ul so1 100, 
UlSOllOOD, UlSO1200, UlSO1300. 
Ul so1 400 
Ul GO2201, Ul GO2301, Ul GO2401, 
Ul GO2601, UlG02701, Ul GO2701 D, 
UlG02501, UlG00201, U1GOOlOl. 
Ul GO0301 
UlGO0501, UlG00401, 
Ul G00701, Ul G00801, 
UIGO1OO1, U1GOI101, U1G01201, 
U1G01701, U1G01701D, U1G01601,. 
Ul G00901, Ul GO1 501, Ul GO1 401, 
U1G02001, U1G01901, UlG01301, 
Ul GO21 01, Ul GO1 801 

FB 1 / VALIDATION j 
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TABLE4-12 
TOTAL METALS DETECTED IN FIELD BLANKS 

OPERABLE UNIT 1, NTC ORLANDO 

SDG NUMBER 
w-3 

RELATED ENVIRONMENTAL 
BLANK ID SAMPLES 
JlYOOOOl U1S00100, U1S00100D. UlSOO200. 

Ul s00300, u1s00400, Ul s00500. 
Ul SOO600, UlSOO700, Ul SOO800. 
u1s00900, u1s01000, u1s01100. 
U1S01100D. U1S01200, UlSO1300, 
u1s01400 
U1G02201. UlG02301, UlG02401, 
Ul GO2601, Ul GO2701, Ul GO2701 D, 
Ul GO2501, Ul G00201, Ul GO01 01, 
Ul GO0301 
Ul G00501, Ul G00401, Ul G00601, 
Ul G00701, Ul G00801, Ul GO1 001 D. 
U1G01001, U1GO1101, UlG01201. 
Ul GO1 701, Ul GO1 701 D, Ul GO1 601, 
UlG00901, U1G01501, UlG01401, 
Ul GO2001, Ul GO1 901, Ul GO1 301, 
U1G02101, UlG01801 

CONTAMINANT 
ALUMINUM 

I 

FB 
CONC. 
25.3 
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TABLE4-13 
GROSS ALPHA AND GROSS BETA DETECTED IN FIELD BLANKS 

OPERABLE UNIT 1, NTC ORLANDO 

[RELATED ENVIRONMENTAL 
BLANK ID ISAMPLES 

Ul YOOOOl t Ul GO2201. Ul GO2301. Ul GO2401, 1 NO 
UlG02601; UlG02701; UlG02701b, 
Ul GO2501, Ul G00201, Ul GO01 01, 
VI GO0301 
Ul G00501, VI G00401, Ul G00601, 
UlG00701, UlG00801, U1G01001D, 
U1G01001. U1GO1101, U1G01201. 
UlG01701, UlG01701D, U1G01601, 
UlG00901, U1G01501, U1G01401, 
VI GO2001, VI GO1 901, Ul GO1 301, 
U-l GO21 01, Ul GO1 801 
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TABLE 4 - 14 
VOLATILES DETECTED IN METHOD BLANKS 

OPERABLE UNIT 1, NTC ORLANDO 



t, 

TABLE4- 15 
SEMIVOLATILES DETECTED IN METHOD BLANKS 

OPERABLE UNIT 1, NTC ORLANDO 

/RELATED ENVIRONMENTAL I 

400, Ul s00500 
600, UlSOO700, UlSOO800, / NO CONTAMINATION FOUND 

u1s00900, u1s01000, u1s01100, 
UlSOllOOD, UlSO1300, UlSO1400, 
UlSO1200, UlS01300DL 
Ul R00002 NO CONTAMINATIO 
UlG02201. UlYOOOOl, UlG02401, NO CONTAMINATIO 

,“lU”l”“l 
SBLK26 

I 
UlG01901, UlG00901, UlR00003, NO CONTAMINATION FOUND 
UlG02001, UlG02001MS, UlG02001MSD. 

UlSOOlOOD, Ul 
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Ul-3 

Ul-4 

TABLE4- 16 
PESTICIDEWPCBS DETECTED IN METHOD BLANKS 

OPERABLE UNIT 1, NTC ORLANDO 

RELATED ENVIRONMENTAL 
1 BLANK ID SAMPLES CONTAMINANT 

PBLKWl 04-24 UlROOOOl NO CONTAMINATION FOUND 
PSLKS2 04-25 UlSOolOO, UlSOOlOOD. UlSOOlOODDL NO CONTAMINATION FOUND 

UlSOOlOOMS, UlSOOldOMSD, 
UlSOOlOODL, UlSOO200, UlS00200Dl 
u1s00300, u1s00400, u1s00500. 
ulSOO600, UlSOO700, UlSOO800, 
U1S00800DL, u1s00900, u1s01000. 
UlSOllOO, UlSOllOOD, UlSO1200, 
111s01300. UlSOlA”” 

NO CONTAM 
I GO2301 NO CONTAM 
IG02601, UlYOOoOl NO CONTAM 

[ MB 

, 

401, UlG00501, UlG00601. NO CONTAMINATION FOUND 

~tJ~~~J;~~~UlGOl”o’, UlGol701. ( 

~ulG02001MS. UlGi’iOiMSD 
PBLK29 I~lG0i80i. UlGO?lOl NO CONTAMINATION FOUND 



TABLE4- 17 
HERBICIDES DETECTED IN METHOD BLANKS 

OPERABLE UNIT 1, NTC ORLANDO 

RELATED ENVIRONMENTAL SDG NUMBER 1 BLANK ID SAMPLES 
Ul-1 HWBlO425 Ul ROOOOl 

HSB 10426 UlSOOlOO, UlSOOlOOD, 
UlSOOlOOMS, UlSOOlOOMSD, 
u1500200, 
u1s00300, u1s00400, u1s00500, 

‘. _..,: . Ul SOO600, Ul SOO700, Ul SOO800, 
u1s00900, u1s01000, 
UlSOllOO, UlSOllOOD, UlSO1200, 

:: 
UlG00201, UlG02501, UlG02501MS. 

(UlG02001MS. UlGOZOOlMSD 
wo82958i Iu~Go~~o~, u1~02101 
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TABLE4- 18 
METALS DETECTED IN METHOD BLANKS 

OPERABLE UNIT 1, NTC ORLANDO 

RELATED ENVIRONMENTAL MB / VALIDATION 

BLANK ID SAMPLES CONTAMINANT CONC. UNITS I QUALIFIER 

PBS ~1~00100, UlSOOlOOD, UlSOO200, BERYLLIUM 0.05 w/b U 

u1s00300. u1s00400, u1s00500. 
UlSOO600. UlSOO700, UlSO1000. 
~11SO1100. UlSOllOOD, UlSO1200. _-. 
u1s01300; u1s01400 I I I I 

u1s01200, u1s01300 COBALT 1 0.78 1 mdkq / U 

u1500300, Ul s00300. Ul soo500, I COPPER 0.46 w/kg U 

IO NUMBER 
Ul-1 

PBW 

Ul-3 PBW 

Ul-4 PBW 

u1s01100. u1s01400 
u1s00800, u1s00900 
u1s00200. u1s00300. u1s00400. 
Ul SOO600, Ul SOO700, Ul SO1 200 
U1S00100D. UlSOO400, UlSOO600. 

‘MAGNESIUM 7.31 
POTASSIUM 159 

SILVER 0.56 

u1sool3oo, Ul s00900 I 
~1S00100, UlS00100D. UlSOO200, SODIUM 

LJ1S.00300. UlSOO400. UlS00500, ALUMINUM 

UlSOO600, UlSOO700, UlSOO800. 
u1s00900, u1s01000. u1s01100, 
UlSOllOOD, UlSOl200, UlSO1300. 

SODIUM 

UlH02201, UlH02601, UlR00002 BARIUM 

UlG00201, UlG02401, UlG02501, CHROMIUM 

UlG02701 D. UlHOOZOl, UlH02501 
Ul HO2601, Ul HO2701, Ul HO2701 D 
UlR00002: UlYOOOOl I 
UlG00201, UlG00301, UlG02501, MERCURY 

UlG02701. UlG02701D. UlH00301 
Ul HO2501 
Ul R00002, Ul YOOOOl SODIUM 

UlGO0201, UlGO2301, UlG02401. ZINC 

UlG02501, UlG02701, UlG0270lDe CALCIUM 

U1H00101. UlH00201. UlH00301, 
UlH02201, UlH02301. UlH02401. 
UlH02501. UlH02701, UlH02701D 
UlR00002. UlYOOOOl 
UlG00901, UlG01301, UlG01401 ARSENIC 

UlG01501, UlG01601, UlG01701 
UlG01801, UlG01901. UlG02001 
UlG02101, UlH00701. UlH00901 
U1H01201. UlH01401. UlH01501 
UlHO17O1. UlH017010, UlH02001 
iI R00003’ I 
UlH01701D NICKEL 

UlG00801, UlGOlOOlD. UlH00601 1 SODIUM 

- U 1 R00003 
UlGOlOOl, UlGO1301, UlG01601 ALUMINUM 

UlG01901. UlH00501. UlH00901 
UlHOlOOl. UlHOlOOlD, UlH01301 
UlH01601; UlH01901, UlR00003 
UlG00801, UlGOlOOlD, UlH00601 
UlG00601, UlG01501 
UlG00401, UlG00501, UlG00701, 
UlG00801. UlG00901. U1G01001, 
U1G01001D. U1G01101. UlG01201. 
UlG01301, UlG01401, UlG0l601. 
UlG01701, UlG01701D. UlG01801. 
UlG01901, UlG02001, UlG02101. 
UlH00401, UlH00501, UlH00601. 
UlH00701, UlHOOSOl, UlH00901 
UlHOlOOl. UlH01001D. UlHOllOl 
UlH01201. UlH01301, UlH01401 
U1H01501, UlH01601, UlH01701 
UlH01701D. UlH01801, UlH0l901 
UlH02001, UlH02101, UlR00003 
UlGOOSOl, UlGOlOOlD, UlH00601 
U 1 R00003 
UlG00501. UlG00601. UlG01201 
UlG01701. UlH00901, UlH01301 
Ul R00003 
U1G00801, UlGOOSOl. UlGOlOOlD 
UlG01801, UlG02101, UlH00601. 
UlH00701, UlH00801, UlHOlOOl 
U1H010010, UlH01201. UlH01501 
UlH017OlD, U1H01901, UlH02101 
UlG00401. UlG01601, UlG01901 

BERYLLIUM 

CALCIUM 

COPPER 

IRON 

UlH00401, UlH00801, UlH01601 
UlG00801, U1G01001, UlGOlOOlD 
UlG01301, UlH00601, UlH00701 
UlHOlOOl, UlHOlOOlD, UlH01301 
UlH01901, UlR00003 

2 u 
I a 
, 3.19 
/ 3.32 

4.4 
642 
31.8 
b.ss 
2.61 

0.04 

1.87 

11.5 
234 

-28.9 

-0.34 

-17.6 

-1 .67 

-9.08 

- 

/L U F P9iL U 

PO J 

z3i-p= 
I 

UJ 

c 
PC 1 “J 

YJii 

---P- 
UJ I---: 

4- 19 



. . . . . 
J Vall~. If a sample result for the blank contaminant was greater than .n 

the IDL and less than 10 times the blank value, when the absolute of the negative 
blank value id greater than the IDL the result was amended as estimated at the 
laboratory value. 

4.1 Trio Blanks 

Trip blanks consist of a volatile organic sample container which is filled with analyte free water at the 
laboratory and shipped to the site with the other VOA sample containers. Trip blanks are kept with 
the investigative samples throughout the sampling event and are packaged and shipped with the 
investigative samples. The trip blank bottles were not opened at the site or anytime prior to laboratory 
analysis. 

Target compounds and analytes detected in the field blank samples consisted of: 

. Volatiles (Table 4-l ) 
Methylene chloride 
Acetone 

The methylene chloride and acetone detected in the trip blank are common laboratory contaminants. 
Some of the VOA samples required qualification due to the trip blank contamination. Based on the 
assessment of the trip blank results for representativeness, the analytical data is acceptable. 

4.2 Eauioment Rinseate Blanks 

The equipment rinseate blank is a sample of organic free water which has been used to rinse the 
sampling equipment. A precleaned equipment blank was performed onsite before sampling was begun 
by rinsing clean sampling equipment. The integrity of the rinseate blanks was not compromised. 
Pesticide/PCBS, herbicides, or gross alpha/gross beta target compounds were not detected in the 
rinseate blank samples (Tables 4-4, 4-5, and 4-7). Target analytes detected in the equipment rinseate 
blank samples consisted of: 

.r‘a 

. Volatiles (Table 4-2) 
Methylene chloride 

. Semivolatiles (Table 4-3) 
Phenol 

. Metals (Table 4-6) 
Beryllium 
Calcium 
Silver 
Zinc 
Manganese 
Copper 
Vanadium 
Barium 

The detected methylene chloride is a common laboratory contaminant and can be attributed to 
laboratory contamination. Phenol is an unusual contaminant and may be due to carryover or glassware 
problems. The metals analytes can be attributed to the water source, the water treatment system that 
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was used to make the deionized water, or laboratory artifacts. Some of the organic and metals sample 
data required qualification due to the rinseate blank contamination. 

Based on assessment of equipment rinseate blanks for representativeness the analytical data was 
acceptable for the SDG. 

4.3 Field Blanks 

The field blank was prepared at the site at the beginning of the current project and placed in containers 
that were similar to those used for the environmental samples. Volatiles, pesticide/PCBS, herbicides, 
and gross alpha/gross beta target compounds were not detected in the field blank samples (Tables 4-8, 
4-l 0, 4-l 1, and 4-l 3). Target compounds and analytes detected in the field blank samples consisted 
of: 

. Semivolatiles (Table 4-9) 
Phenol 

. Metals (Table 4-10) 
aluminum 

The phenol may be due to carryover in the instrument. The metals analyte can be attributed to the 
water source, the water treatment system that was used to make the deionized water, or laboratory 
artifacts. Some of the organic sample data required qualification due to the field blank contamination. 

Based on assessment of field blanks for representativeness the analytical data was acceptable for the 
SDGs. 

4.4 Method Blanks 

The method blanks were samples of deionized water prepared by the laboratory at the time of analysis. 
Method blanks undergo the same analytical process as the corresponding environmental samples and 
associated field blanks. The purpose of the method blank is to assess the potential for target 
compounds and analytes to “contaminate” the sample during analysis. Volatiles, pesticides/PCBS and 
herbicides target compounds were not detected in method blank samples (Tables 4-l 4, 4-l 6 and 4-l 7). 
Target analytes detected in the method blank samples consisted of: 

. GUMS Semivolatiles (Table 4-l 9) 
Phenol 

. Metals (Table 4-l 8) 
Beryllium 
Cobalt 
Copper 
Magnesium 
Potassium 
Silver 
Sodium 
Zinc 
Chromium 
Mercury 
Calcium 
Arsenic 
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The semivolatile compound phenol may be due to instrument carryover. The metals analytes can be 
attributed to the water source, the water treatment system that was used to make the deionized water, 
or laboratory artifacts. Some of the metals analytes were negative in concentration and can be 
attributed to instrumentation anomalies. 

Because target analytes were detected in some of the method blanks, some of the analytical results 
were qualified. However, based on assessment of method blanks for representativeness the analytical 
data was acceptable for each SDG. 

4.5 Holdina Times 

Holding times requirements are utilized in an effort to minimize the degradation or concentration of 
constituents in a particular matrix over time. The stability of the constituents is determined to the best 
extent and then a reasonable time limit is imposed under which the samples must be extracted or 
prepared and then analyzed. The holding times regulations assume that the samples have been 
properly preserved according to the guidelines, either at the laboratory or in the field. Analytical results 
from samples with holding time violations are qualified as estimated, J/UJ, due to the potential for 
compromising the integrity of the samples. 

All holding times requirements, extraction and analytical, were met for all samples, for all analytical 
fractions. 
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5.0 COMPARABILITY 

Comparability is qualitative measure designed to express the confidence with which one data set may 
be compared to another. The analytical samples were collected and transported to the chemical 
analytical laboratory in accordance with standard procedures and were analyzed in conformance with 
acceptable USEPA procedures (Refer to Table 5-l below). The analytical data are reported in standard 
units (micrograms per liter, micrograms per kilogram, etc.). 

The methods used to collect the environmental samples and the methods used to analyze the samples 
should assure comparability of the analytical data. 

TABLE 5-1 
USEPA Procedures (CLP or SW-B46 Methodologies) 

U.S. EPA Method Description 

CLP, OLMOI .8 
CLP, OLMOI .8 
CLP, OLMOl.8, SOW 3/90 
SW-846, Method 8150 
CLP, ILM02.1 
SW-846, 418.1 
Scintillation Counter 

Volatile Organics 
Semivolatile Organics 
Pesticides/PCBS 
Herbicides 
Metals 
Total Petroleum Hydrocarbons 
Alpha/Beta Scan 8310 



6.0 COMPI PTENESS 
.., L n 

Completeness is the quantitative measure of the amount of data obtained from a measurement process 
compared with the amount expected to be obtained under the conditions of measurement. The 
completeness goal for laboratory analysis for this project was 80 percent useable data. Unusable 
analytical data are those results reported by the laboratory but rejected during the data validation 
process. A summary of the completeness goal for Operable Unit 1 - NTC Orlando is provided in Table 
6-l. For more detailed completeness goal tables, please refer to Appendix C. 

GC/MS Volatiles 
Semivoiatiles 
Pesticide/PCBS 
Herbicides 
Metals 
Dissolved Metals 
Alpha/Beta scan 
TPH 

TABLE 6-1 
COMPLETION GOAL (> 80%) 

QC GW ss OVERALL 

100.0 100.0 100.0 
100.0 100.0 100.0 
100.0 100.0 100.0 
100.0 100.0 100.0 
100.0 100.0 100.0 
98.6 97.6 NA 

100.0 100.0 NA 
100.0 100.0 100.0 

100.0 
100.0 
100.0 
100.0 
100.0 
98.1 

100.0 
100.0 

MATRIX KEY 

QC = QC Samples, 
GW = Groundwater Samples 
ss = Surface Soil Samples 

The analytical data met the 80 percent completeness goal for every fraction. The narrative following 
describes any extenuating factors involved in the data resolution. 

VOAs. Semivolatiles. Pesticide/PCBs, and Herbicides Target compounds for the volatile, semivolatile, 
pesticide/PCB and herbicide fractions were qualified because of non-compliant calibrations. Volatile, 
semivolatile, pesticide/PCB and herbicide compounds did not always meet the initial and/or continuing 
calibration criteria for RSD (Relative Standard Deviation), and %D (Percent Difference). All results 
qualified for calibration % RSD and % D deficiencies (J/UJ) are considered to be useable. For the 
compounds in the volatile and semivolatile analyses that did not meet calibration criteria, all positive 
results are qualified as estimated (J) (%Ds >25%1 and all non detect results are qualified as estimated 
(UJ) (> 50% D < 90%) due to calibration deficiencies. For the pesticide/PCB analyses th(at did not 
meet calibration criteria, all positive results are qualified as estimated (J) and all non-detect results are 
qualified as estimated (UJ) (%RSDs > 20%). For the herbicide analyses that did not meet calibration 
criteria, qualifications were not required because there were no positive results reported for the non- 
compliant compound in the associate sample. 

All Oraanic Fractions Some samples required dilution to accurately quantitate target compounds. Some 
samples were rejected in favor of results obtained from re-extraction analyses. The rejections in these 
cases are not considered in the completion results for the project because they do not impact the final 
completion goal. 

d 
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Grossa/Gross !&$a Some of the gross alpha/beta results in SDG Ul-3 were qualified as estimated 
for various reasons including but not limited to blank activity above the detection limit, missing 
instrument checks, and high sample density. All data qualified for this reason is considered to be 
useable. 

. 
ral 

. . 
Dllutlons Some metals data in SDG Ul-1 was qualified as estimated, J, because the analyte 

manganese did not always meet the QC criteria. All positive results reported for the non-compliant 
analytes in associated samples were qualified as estimated, J. All data qualified for serial dilution 
deficiencies is considered usable. 

rte Fur- Some metals data was qualified as estimated, J, or J/UJ because the analytes 
arsenic, lead, thallium and selenium did not always meet the QC criteria. All data qualified for serial 
dilution deficiencies is considered usable. 

K--h 
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7.0 PARCC SUMMARY 

The purpose of evaluating the quality of the analytical data using the PARCC criteria was to address 
the qualification of the data in regards to evaluation of the presence, magnitude and characteristics of 
hazardous substances at NTC Orlando. Overall, the chemical analytical data are acceptable and 
exceeded the completion goal of 80 percent. Tables 7-1 through 7-3 provides a tabulation of the 
assessment of PARCC criteria each SDG for quality control samples, groundwater samples, and surface 
soil samples, respectively. 

7.1 QC Samoles 

One (1) metals data point for selenium in a groundwater field duplicate sample was rejected due to MS 
%R less than 30%. The completion goal was met. 

7.2 Groundwater SamDIeS 

Fifteen (15) metals data points for selenium in groundwater field samples were rejected due to MS %R 
less than 30%. The completion goal was met. 

. 
3.3 Surface So11 %m&s 

No data points were rejected. The completion goal was met. 

j 
I 

I 
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TABLE 7 - I 
PARCC CRITERIA SUMMARY 

QUALITY CONTROL SAMPLES 
OPERABLE UNIT 1, NTC ORLANDO 

SDGs PRECISION 

Ul-1 ACCEPTABLE 

Ul-2 ACCEPTABLE 

Ul-3 ACCEPTABLE 

Ul-4 ACCEPTABLE 

ACCURACY REPRESENT- COMPARABILITY COMPLETENESS 
ATIVENESS 

ACCEPTABLE ACCEPTABLE ACCEPTABLE ACCEPTABLE 

ACCEPTABLE ACCEPTABLE ACCEPTABLE ACCEPTABLE 

ACCEPTABLE ACCEPTABLE ACCEPTABLE ACCEPTABLE 

ACCEPTABLE (I) ACCEPTABLE ACCEPTABLE ACCEPTABLE (1) 
WITH REJECTIONS WITH REJECTIONS 

(1) One (1) field duplicate data point for selenium rejected due to MS %R less than 30%. 
The completion goal was met. 
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TABLE 7 - 2 
PARCC CRITERIA SUMMARY 
GROUNDWATER SAMPLES 

OPERABLE UNIT 1, NTC ORLANDO 

SDGs PRECISION ACCURACY REPRESENT- COMPARABILITY 
ATIVENESS 

Ul-1 ACCEPTABLE ACCEPTABLE ACCEPTABLE ACCEPTABLE 

Ul-2 ACCEPTABLE ACCEPTABLE ACCEPTABLE ACCEPTABLE 

Ul-3 ACCEPTABLE ACCEPTABLE ACCEPTABLE ACCEPTABLE 

Ul-4 ACCEPTABLE ACCEPTABLE (1) ACCEPTABLE ACCEPTABLE 
WITH REJECTIONS 

(1) Fifteen (15) field duplicate data points for selenium rejected due to MS %R less than 30%. 
The completion goal was met. 

COMPLETENESS 

ACCEPTABLE 

ACCEPTABLE 

ACCEPTABLE 

ACCEPTABLE (1) 
WITH REJECTIONS 
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TABLE 7 - 3 
PARCC CRITERIA SUMMARY 

SURFACE SOIL SAMPLES 
OPERABLE UNIT 1, NTC ORLANDO 

SDGs PRECISION 

Ul-1 ACCEPTABLE 

ACCURACY REPRESENT- COMPARABILITY COMPLETENESS 
ATIVENESS 

ACCEPTABLE ACCEPTABLE ACCEPTABLE ACCEPTABLE 
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APPENDIX A 

CALIBRATION SUMMARY 



TABLE A - 1 
INITIAL AND CONTINUING CALIBRATION 

VOLATILE ORGANIC COMPOUNDS 
OPERABLE UNIT 1, NTC ORLANDO 

ICAL = INITIAL CALIBRATION = %RSD 1 SDG Ul-1 1 SDG Ul-2 1 SDG Ul-3 1 SDG Ul-4 
1 ICALI 1 ICCALl 1 CCAL3 CCAL4 1 CCALI 1 CCAL2 1 CCAL5 CAL = CONTINUING CALIBRATION = %D 1 ICALl 1 CCALI 

1 04/?8195 I 05/22/! 

SDG Ul-1 
ICALI : NONE 
CCALI: U1S00100, UlSOOlOOMS, U1S00100MSD. U1S00100D, UlSOO200, 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
U1S01000, U1S01100, U1S01100D, UlSO1200, UlSO1300, UlSO1400, UlSOO700 

SDG Ul-2 
ICALI : NONE 
SDG Ul-3 
ICALl : NONE 
CCAL3: UlT00005, UlG02701, UlG02701D 
CCAL4: UlT00006, UlG02501, UlG02501MS, UlG02501MSD, UlG00201 

UlT00007, U1G00101, UlG00301 
SDG Ul-4 
CCALI: UlT00008, UlG00501, UlG00401 
CCAL2: UlT00009, UlG00601, UlG00701, UlG00801, 

U1T00010, U1G01001D. U1G01001, U1GO1101 
CCALS: UlT00016, UlG01301, UlT00017, U1G02101, UlG01801 



TABLE A - 2 
INITIAL AND CONTINUING CALIBRATION 
SEMIVOLATILE ORGANIC COMPOUNDS 

OPERABLE UNIT 1, NTC ORLANDO 

SDG Ul-1 
CCALl: UlSOOlOO, UlSOOlOOMS, UlSOOlOOMSD, UlSOOlOOD, UlSOO200 

u1s00300, u1s00400, u1s00500 
CCAL2: Ul SOO600, Ul SOO700, UlSOO800, Ul SOO900, Ul SO1 000, 

U1S01100, UlSOllOOD, UlSO1300, UlSO1400, UlSO1200 
CCAL3: UlSOlOOODL 
SDG Ul-3 
CCALl: UlR00002, UlG02201. UlYOOOOl, UlG02401, UlG02501MS, UlG02501MSD. UlG00201 
CCALJ: UlG02601, UlG02701, UlGOOlOl 
CCAL4: UlGOOlOlRE 
SDG Ul-4 
CCAL2: UlGOlOOlD, U1G01001, UlGOllOl, UlG01201, UlG01701, UlG01701D. UlGOl601 
CCAL3: UlG01301, UlG02101, UlG01801 
CCAL4: UlG02001, UlG02001MS, UlG02001MSD, UlG01501, UlG01401 
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TABLE A - 4 
INITIAL AND CONTINUING CALIBRATION 

HERBICIDES 
OPERABLE UNIT 1, NTC ORLANDO 

SDGS, STANDARDS, AND ASSOCIATED SAMPLES 

SDG Ul-1 
ICALl: U1S00100, UlSOOlOOD, UlSOO200, UlSOO300, UlSOO400, 

UlSOO500, UlSOO600, UlSOO700, UlSOO800, UlSOO900, U1S01000, 
U1S01100, U1S01100D, UlSO1200, UlSO1300, UlSO1400 
U1S00100MS, U1S00100MSD, UlROOOOl 

SDG Ul-3 
ICALI: UlG02201, UlG02301, UlG02401, UlG02601, UlG02701, 

UlG02701D, UlG02501, UlG00201, UlGOOlOl, UlG00301 
UlR00002, U1YOOOO1, UlG02501MS, UlG02501MSD 

SDG Ul-4 
CCALI: UlG02001, UlG01901, UlG01301, UlG02101, UlG01801 

UlG02001MS, UlG02001MSD 
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APPENDIX B 

SERIAL DILUTION SUMMARY 



TABLE B - 1 
GROUNDWATER SAMPLE SERIAL DILUTION 

TOTAL METALS SUMMARY TABLE 
OPERABLE UNIT 1, NTC ORLANDO 

SAMPLE lJIG02501 SDG Ul-3 

%D = PERCENT DIFFERENCE O/o D 
METALS ANALYTES 

:,:::,:.:.,.~:ix::::;~r::~~~:~ [ UNITS ~ ::,.. :.:.., . ,x: x 
ALUMINUM IJSJL 2.7 
ANTIMONY pg/L NC 
ARSENIC pug/L NA 
BARIUM m/L 7.2 

* - INDICATES VALUE OUTSIDE QC LIMITS 
NC DENOTES NO CALCULATION DUE TO NON-DETECT RESULTS IN BOTH SAMPLES 
NA DENOTES COMPOUND NOT ANALYZED FOR 

CORRESPONDING SDG’S AND ASSOCIATED SAMPLES 

Ul-3: UlG02201, UlG02301, UlG02401, UlG02601, UlG02701, 
UlG02701D, UlG02501, U1G00201, U1G00101, UlG00301 

; v ‘7:. i:.. v.:.:,.~.~.~.:.:.:.:.:.:.:i.:.:.:::~~~:.:.,:~.:::~.:.: 

~1 . . . . ..C..y...% A.. ., n 

+/-IO% RULE ONLY APPLIES TO RESULTS GREATER THAN 50 TIMES THE IDL 
(SOME VALUES ROUNDED TO LIMIT %Ds TO THREE (3) SIGNIFICANT FIGURES) 



TABLE B - 1, CONTINUED 
GROUNDWATER SAMPLE SERIAL DILUTION 

TOTAL METALS SUMMARY TABLE 
OPERABLE UNIT 1, NTC ORLANDO 

* - INDICATES VALUE OUTSIDE QC LIMITS 
NC DENOTES NO CALCULATION DUE TO NON-DETECT RESULTS IN BOTH SAMPLES 
NA DENOTES COMPOUND NOT ANALYZED FOR 

CORRESPONDING SDG’S AND ASSOCIATED SAMPLES 

Ul-4: UlG00501, UlG00401, UlG00601, UlG00701, U1G00801, 
U1G01001D, U1G01001, UIGO1lO1, U1G01201, UlG01701, 
UlG01701D, UlG01601, UlG00901, UlG01501, UlG01401, 
UlG02001, UlG01901, UlG01301, U1G02101, UlG01801 

ANALYTE RPD 
~~~~ WATER/SOIL . . .,........, :. 
22.:::::::b~.~~~::~::::~~~~...:~::~~~ ::::’ ::$+:.:.:.:.y .*.,.,,........,..,.,,.....,..... x, ., .s. v........... ,.> ..,........ >..:..: 

ALL ICP ANALYTES i +/-IO% 

-. 

+/-IO% RULE ONLY APPLIES TO RESULTS GREATER THAN 50 TIMES THE IDL 
(SOME VALUES ROUNDED TO LIMIT %Ds TO THREE (3) SIGNIFICANT FIGURES) 



TABLE B - 2 
GROUNDWATER SAMPLE SERIAL DILUTION 

DISSOLVED METALS SUMMARY TABLE 
OPERABLE UNIT 1. NTC ORLANDO 

SAMPLE UIf l-3 

%D = PERCENT DIFFERENCE % D 

METALS ANALYTES 
ALUMINUM 

VlONY pg/L NC 
ARSENIC pg/L NA 
BARIUM /Jg/L 7.1 
BERYLLIUM pug/L NC 

1 MANGANESE 180 I 
MERCURY /IgIL NA 
NICKEL pglL 100 
POTASSIUM pug/L 100 
SELENIUM pg/L NA 
SILVER &J/L NC 
SODIUM pg/L 3.4 
THALLIUM pg/L NA 
VANADIUM JJglL 469 
ZINC pglL 100 

* - INDICATES VALUE OUTSIDE QC LIMITS 
NC DENOTES NO CALCULATION DUE TO NON-DETECT RESULTS IN BOTH SAMPLES 
NA DENOTES COMPOUND NOT ANALYZED FOR 

CORRESPONDING SDG’S AND ASSOCIATED SAMPLES 

Ul-3: UlH02201, UlH02301, UlH02401, UlH02601, UlH02701, 
UlH02701D, UlH02501, UlH00201, U1H00101, UlH00301 

+/-IO% RULE ONLY APPLIES TO RESULTS GREATER THAN 50 TIMES THE IDL 
(SOME VALUES ROUNDED TO LIMIT %Ds TO THREE (3) SIGNIFICANT FIGURES) 



TABLE B - 2, CONTINUED 
GROUNDWATER SAMPLE SERIAL DILUTION, 

DISSOLVED METALS SUMMARY TABLE 
OPERABLE UNIT 1, NTC ORLANDO 

. _ _ 

+ - INDICATES VALUE OUTSIDE QC LIMITS 
NC DENOTES NO CALCULATION DUE TO NON-DETECT RESULTS IN BOTH SAMPLES 
NA DENOTES COMPOUND NOT ANALYZED FOR 

CORRESPONDING SDG’S AND ASSOCIATED SAMPLES 

Ul-4: UlH00501, UlH00401, UlH00601, UlH00701, UlH00801, 
U1H01001D, U1H01001, U1HO1101, UlH01201, UlH01701, 
UlH01701D, UlH01601, UlH00901, UlH01501, UlH01401, 
UlH02001, UlH01901, UlH01301, UlH02101, UlH01801 

ANALYTE I RPD 
~~ WATER/Sol L 
I ..,.. . . . . . . . . . . . ..v.. ..A.... ..A ,.., 7.. . . . . . . . . . . . . . . . . ..A.... . . 

ALL ICP ANALYTES 1 +/-IO% 

+/-IO% RULE ONLY APPLIES TO RESULTS GREATER THAN 50 TIMES THE IDL 
(SOME VALUES ROUNDED TO LIMIT %Ds TO THREE (3) SIGNIFICANT FIGURES) 
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TABLE B - 3 
SURFACE SOIL SAMPLE SERIAL DILUTION 

TOTAL METALS SUMMARY TABLE 
OPERABLE UNIT 1, NTC ORLANDO 

SAMPLE U lSO0 100 

%D = PERCENT DIFFERENCE O/o D 

1 dMETALS ANALYTES 
yy... .._. . . . . . ““. <‘.‘.:““‘“““;‘: 
[ .,-d UN ITS ~:~~~~~~ 

~ALUMINUM m/L 9.0 
IMONY KM- NC 

[ARSENIC Pu- NA 
@ 

[BARIUM I PM- ! 9.9 I 

IRON m/L 9.3 
LEAD JJgfL NA 
MAGNESIUM pug/L 4.4 
MANGANESE ,uglL 13.7* 
MERCLJRY UdL NA 
NICKEL /JgIL NC 
POTASSIUM lm- NC 
SELENIUM Am- NA 
SILVER jig/L 27.1 
SODIUM pgIL 157 
THALLIUM pg/L NA 
VANADIUM PSI/L 100 
ZINC IWL 9.2 

* - INDICATES VALUE OUTSIDE QC LIMITS 
NC DENOTES NO CALCULATION DUE TO NON-DETECT RESULTS IN BOTH SAMPLES 
NA DENOTES COMPOUND NOT ANALYZED FOR 

CORRESPONDING SDG’S AND ASSOCIATED SAMPLES 

Ul-I: U1S00100, U1S00100D, UlSOO200, UlSOO300, Ul SOO400, 
Ul SOO500, Ul SOO600, Ul SOO700, Ul SOO800, Ul SOO900, Ul SO1 000, 
U1S01100, U1S01100D, UlSO1200, UlSO1300, UlSO1400 

+/-I 0% RULE ONLY APPLIES TO RESULTS GREATER THAN 50 TIMES THE IDL 
(SOME VALUES ROUNDED TO LIMIT %Ds TO THREE (3) SIGNIFICANT FIGURES) 
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TABLE C-l 
VOLATILE ORGANIC COMPOUNDS 
OPERABLE UNIT I, NTC ORLANDO 

I 1 
# OF COMPOUNDS REJECTED 

/GRAND TOTAL 1 28 I 36 I 14 ~~,~~ 0 I 0 I 0 I 
~coMPLET~~N GOAL (> 80%) 1 100.0% 1 100.0% 1 100.0% j 

MATRIX KEY 

QC = QC SAMPLES 
GW = GROUND WATER SAMPLES 
ss = SURFACE SOILS 



TABLE C-2 
SEMIVOLATILE ORGANIC COMPOUNDS 

OPERABLE UNIT I, NTC ORLANDO 

I I 
# OF COMPOUNDS REJECTED 
PER MATRIX 

IGRAND TOTAL 1 9 I 27 I 
. . . . . . . ...A . . ..A x.:.: 14 M&Z 0 I 0 I 0 1 

ICOMPLETI~N GOAL I> 80%) I 100.0% I 100.0% I 100.0% I 

MATRIX KEY 

QC = QC SAMPLES 
GW = GROUND WATER SAMPLES 
ss = SURFACE SOILS 

I * 64 TARGET COMPOUNDS PER SAMPLE 



TABLE C-3 
PESTICIDEWPCBS 

OPERABLE UNIT 1, NTC ORLANDO 

0 I 0 I 0 I 

IGRAND TOTAL I 9 I 27 I 14 ~~1 0 I 0 I 0 I 
~COMPLETI~N GOAL (> 80%) 1 100.0% I 100.0% I 100.0% 1 

MATRIX KEY 

QC = QC SAMPLES 
GW = GROUND WATER SAMPLES 
ss = SURFACE SOILS 



TABLE C-4 
HERBICIDES 

OPERABLE UNIT 1, NTC ORLANDO 

# OF COMPOUNDS REJECTED 

[GRAND TOTAL I 8 I 26 I 14 g$$$isz :.:.:.:.:.:.:.:.:.:.:.:.:. 0 I 0 I 0 I 

[COMPLETION GOAL (> 80%) 1 100.0% 1 100.0% 1 100.0% 1 

MATRIX KEY 

QC = QC SAMPLES 
GW = GROUND WATER SAMPLES 
ss = SURFACE SOILS 

* 10 TARGET COMPOUNDS PER SAMPLE 

) / > 

OVERALL 
COMPLETENESS 

100.0% 



TABLE C-5 
TOTAL METALS 

OPERABLE UNIT I, NTC ORLANDO 

# OF COMPOUNDS REJECTED 
PER MATRIX 

/GRAND TOTAL I 9 I 27 I 14 ~~~~ 0 I 0 

/COMPLETION GOAL (> 80%) 1 100.0% 1 100.0% 

MATRIX KEY 

QC = QC SAMPLES 
GW = GROUND WATER SAMPLES 
ss = SURFACE SOILS 

.-c-h A.""_ ii 23 TARGET ANALYiES Ptnwwu-LE 



TABLE C-6 
DISSOLVED METALS 

OPERABLE UNIT 1, NTC ORLANDO 

LCOMPLETION GOAL (> 80%) 1 98.6% 1 97.6% 

MATRIX KEY 

QC = QC SAMPLES 
GW = GROUND WATER SAMPLES 
ss = SURFACE SOILS 

* 23 TARGET ANALYTES PER SAMPLE 



TABLE C-7 
GROSS ALPHA/GROSS BETA 

OPERABLE UNIT 1, NTC ORLANDO 

I I 

I # OF COMPOUNDS REJECTED 
PER MATRIX I 

IGRAND TOTAL I 6 I 27 I NA 0 I 0 

~C~MPLET~~N GOAL (> 80%) 1 100.0% 1 100.0% 1 

MATRIX KEY 

QC = QC SAMPLES 
GW = GROUND WATER SAMPLES 
ss = SURFACE SOILS 

* 2 TARGET NUCLIDES PER SAMPLE 



TABLE C-8 
TOTAL PETROLEUM HYDROCARBONS 

OPERABLE UNIT 1, NTC ORLANDO 

I I 
# OF COMPOUNDS REJECTED 
PER MATRIX 

IGRAND TOTAL I 6 I 27 I 14 
. . . . . . . . . . . . . . . . :$:x:Ezm :.:.:.:...;; ,...... 0 I 0 

~C~MPLETI~N GOAL (> 80%) ’ 100.0% ’ 100.0% 

MATRIX KEY 

QC = QC SAMPLES 
GW = GROUND WATER SAMPLES 
ss = SURFACE SOILS 

* 1 TARGET COMPOUND PER SAMPLE 



APPENDIX l-5 

ANALYTICAL DATA STATISTICAL EVALUATION 



Appendix I-5. Statistical Evaluation of OU 1 Analytical Data 
Using Non-Parametric Statistics 

1.5.1 Introduction 

The statistical evaluation approach for OU 1 analytical data primarily uses 
nonparametric statistical methods, which include (1) the Mann-Whitney U Test, and 
(2) the outside value test. Nonparametric statistics, also called distribution- 
free tests, require less restrictive assumptions about the underlying 
distributions such as the assumption of normality and equal variance, which 
usually are difficult to meet especially in small environmental samples. These 
statistical tests, described below, were performed on the OU 1 analytical data 
in conjunction with the background analytical values obtained during the 
background sampling program (Background Sampling Report, ABB-ES, 1995), and 
FDEP's statewide background groundwater quality database (gross alpha and gross 
beta only). OU 1 analytical values rejected through data validation were 
excluded from the procedure, but all other nonrejected values, including below 
detection limit results, were included. Field duplicate sample results were 
arbitrarily included as separate and distinct entities. 

1.5.2 Statistical Evaluation Approach 

1.5.2-l 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 1 data set and the established NTC 
Orlando mainbase background data set (Background Sampling Report, ABB-ES, 1995). 
The OU 1 and FDEP's groundwater background data sets for gross-alpha and gross- 
beta set were also compared using the same procedure. 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 some analytes/compounds where population 
differences were found significant, Box and Whisker plots were u,sed to 
graphically show the population comparisons. 

For each media, results from each analytical parameter for OU 1 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 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 
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further concern. Any analyte whose field sample median was larger than the 
background's medianwas considered to be potentially affectedby site activities. 

1.5.2.2 The Outside Value Identification Test 

31 
29 

(OUTS I DE VALUES) 

i 

UPPER FOURTH + 1 5*FS 

FOURTH SPREAD 

15 

14 

13 
13 -UPPER FOURTH 

12 

10 

9 

8 -MEDIAN 

CFT 6 7 
6 

5 -iiiWER FOURTH 

3 
2 

: 

L LOWER FOURTH - 1.5*FS 

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 .f---h 
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). TheFe 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 1 data set could assist 
in identifying areas of "hot spots" or contaminated zones. 

1.5.3 Guide to the Interpretion of Statistical Results 

In the pages that follow, descriptive statistics for each media are presented 
first. The descriptive statistics include the minimum and maximum 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. 

f---3 

/ 
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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 1 samples are identified with a '1' and background samples 
with a 'bk', 

Points used: 
ou location 
1 u1s00100 
1 UlSOOlOOD 
1 u1s00200 

'bk ORSOOlOl 
bk ORS00201 
bk ORS00301 

. . . 

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, e.g., 

Parameters with different populations: 
ACETONE Group bk Higher 
ALUMINUM Group bk Higher 
ARSENIC 
CADMIUM 

Group 1 Higher 
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 
indicates an area in need of closer scrutiny. 

Outside values - locations counts 
location, low values, high values: 

u1s00100 1.0000 
UlSOOlOOD 1.0000 
u1s00200 2.0000 
. . . 

29.0000 
27.0000 
31.0000 

Next come the individual analyte detail listings. Below is an example of a 
single detail (results for one parameter) from the output of a comparison of two 
groups of data (OU 1 and group bk) for the parameter zinc. 

____________________-------------------.----.------------------... 
ZINC 

---.----..._-._.-----.---..--- 

bk ***** *** ** * 
1 **x **** ** *** **** 
groupl: 1 
min. median, max. bdl/tot : 2.6000 B 15.8000 60.1000 O/ 16 
group2: bk 
min. median, max, bdl/tot : 0.4200 B 3.5000 B 31.5000 o/ 11 

X+ Different populations at alpha > 0.95 
Group 1 Higher 

Outside values test group relative to background group 

lowcut = -7.5500 
lq = 1.3000 
median = 3.5000 B 
uq = 7.2000 
hicut = 16.0500 
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Lower outside values: 
C-Z NONE FOUND= 

Upper outside values: 
18.7000 UlSOO800 
22.6000 UlSO1300 
30.1000 u1s00900 
31.2000 UlSO0400 
46.8000 UlSOOlOOD 
56.1000 UlSO0700 
56.4000 UlSO0200 
60.1000 UlSOOlOO 

Below is an explanation for each section. First is the header, which tells the 
reader which parameter is being compared. 

____________________---.------- _______________________________---~ 
ZINC 

_________.______..____________ 

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 example below, all values for group bk and 1 are ADLs with group 
bk having the five lowest values and group 1 having the four highest values. 
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 *). 

bk **‘xx* *** ** * 
1 *** **** ** *** **** /- * 

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. 

groupl: 1 
min. median, max. bdl/tot : 2.6000 B 15.8000 60.1000 O/ 16 
group2: bk 
min, median, max. bdl/tot : 0.4200 6 3.5000 B 31.5000 01 11 

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. 

X-Z Different populations at alpha > 0.95 
Group 1 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) 

x+> Different populations at alpha= nnn <cc (the groups are small and from different parent populations 
with more than 95% confidence) 

Different populations at alpha= nnn (the groups are small but not from different parent 
populations with more than 95% confidence) 

X-Z Different populations at alpha 5 0.95 (the groups are large and from different parent populations 
n 

with more than 95% confidence> 
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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 of 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, and J.W. Tukey, John Wiley and Sons, Inc. 
1983.) Following these listings is a list of non-background values that 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. 

Outside values test group relative to background group 
____________._--.--_--..--.------------------.------.. 

B 

Upper outside values: 
18.7000 UlSOO800 
22.6000 UlSO1300 

Next come the detail reports on each individual location and the sumnary of outside values by analyte. The 
location detail report begins with a Listing 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. 

Outside values - location details: 

u1s01100 low: 1.0000 hi: 1.0000 
H Selenium 4.6000 UJ 
L bis(2-Ethylhexyljphthalate 190.0000 J 

Finally comes the summary of outside values by analytical parameter. Th'e first 
numerical column enumerates the low outside values while the second column does 
the same for high outside values. 

Outside values - parameters counts 
parameter, low values, high values: 

BenzoCaIanthracene 
Benzo(a)pyrene 
. . 5 

2.0000 3.0000 
1.0000 2.0000 

Following are the statistical results presented by media, surface soils in Section 1.5.4 and groundwater in 
Section I-5.5. Descriptive statistics for each OU 1 media are summarized first. Only those analytes and 
compounds that were detected at least once in the OU 1 data set are summarized in the Mann-Whitney U test 
comparison results and in the sumnary of outside values by analytical parameter. 
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1.5.4. Statistical Results - Surface Soils 

Descriptive Statistics for NTC Orlando OUI Surface Soils 

Chem.name is chemical name 
Min.dl is minimum reported detection level 
Max.dl is maximum reported detection level 
Min.lv is minimum level reported 
Max.lv is maximum level reported 
ADL.Avg is above detection-level average value 
Median is median of all values above and below detection level 
Num.Det/Tot.Sample is number of detects / total number sampled 

Chem.name 
l,l,l-Trichloroethane 
1,1,2,2-Tetrachloroethane 
1,1,2-Trichloroethane 
1,1-Dichloroethane 
1,1-Dichloroethene 
1,2,4-Trichlorobenzene 
1,2-Dichlorobenzene 
1,2-Dichloroethane 
1,2-Dichloroethene (total 
1,2-Dichloropropane 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
2,2'-oxybis(l-Chloropropa 
2,4,5-T 
2,4,5-TP (Silvex) 
2,4,5-Trichlorophenol 
2,4,&Trichlorophenol 
2,4-D 
2,4-DB 
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-Nitroaniline 
2-Nitrophenol 
3,3'-Dichlorobenzidine 
3-Nitroaniline 
4,4'-DDD 
4,4'-DDE 
4,4'-DDT 
4,6-Dinitro-2-methylpheno 
4-Bromophenyl-phenylether 
4-Chloro-3-methylphenol 
4-Chloroaniline 
4-Chlorophenyl-phenylethe 
4-Methyl-2-pentanone 
4-Methylphenol 
4-Nitroaniline 
4-Nitrophenol 
Acenaphthene 
Acenaphthylene 
Acetone 
Aldrin 
Aluminum 
Anthracene 
Antimony 
Aroclor-1016 
Aroclor-1221 
Aroclor-1232 
Aroclor-1242 
Aroclor-1248 

Min.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 
40.000 
34.000 

840.000 
340.000 
240.000 
180.000 
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 

3.400 
3.400 
3.400 

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 

6.000 
34.000 
68.000 
34.000 
34.000 
34.000 

Max.dl 
12.000 
12.000 
12.000 
12.000 
12.000 

350.000 
350.000 

12.000 
12.000 
12.000 

350.000 
350.000 
350.000 
43.000 
37.000 

890.000 
350.000 
260.000 
200.000 
350.000 
350.000 
890.000 
350.000 
350.000 

12.000 
350.000 
350.000 

12.000 
350.000 
350.000 
890.000 
350.000 
350.000 
890.000 
34.000 

3.500 
18.000 

890.000 
350.000 
350.000 
350.000 
350.000 

12.000 
350.000 
890.000 
890.000 
350.000 
350.000 

10.000 
17.000 

N/A 
350.000 

7.100 
340.000 
680.000 
340.000 
340.000 
340.000 

Min.lv Max.lv 
WA N/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 
N/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 N/A 
WA N/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 
N/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 N/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 

3.500 3.500 
1.800 43.000 
2.000 48.000 

N/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 N/A 
N/A N/A 
N/A N/A 

100.000 100.000 
N/A N/A 

6.000 18.000 
N/A N/A 

182.000 1200.000 
13O.DOO 130.000 

N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 

ADL.Avg 
N/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 
N/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 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

3.500 
15.444 
15.929 

N/A 
N/A 
N/A 
N/A 
WA 
N/A 
WA 
WA 
N/A 

100.000 
N/A 

8.800 
WA 

618.688 
130.000 

WA 
N/A 
WA 
N/A 
N/A 
N/A 
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Median Num.Det/Tot.Sample 
0;16 
O/16 
O/16 

10.000 u 
10.000 u 
10.000 u 
10.000 u 
10.000 u 

340.000 u 
340.000 u 

10.000 u 
10.000 u 
10.000 u 

340.000 u 
340.000 u 
340.000 u 

41.000 u 
35.000 u 

850.000 U 
340.000 u 
245.000 U 
185.000 IJ 
340.000 u 
340.000 u 
850.000 U 
340.000 u 
340.000 u 

10.000 u 
340.000 u 
340.000 u 

10.000 u 
340.000 u 
340.000 u 
850.000 U 
340.000 u 
340.000 u 
850.000 u 

3.400 u 
3.450 u 
3.500 u 

850.000 U 
340.000 u 
340.000 u 
340.000 u 
340.000 u 

10.000 u 
340.000 u 
850.000 U 
850.000 U 
340.000 u 
340.000 u 

8.500 J 
1.800 UJ 

531.000 
340.000 u 

6.100 U 
34.000 u 
69.000 UJ 
34.000 u 
34.000 u 
34.000 u 

O/16 
O/l6 
O/16 
O/16 
O/16 
O/16 
O/16 
O/16 
O/16 
O/16 
O/16 
O/16 
O/16 
O/16 
O/16 
O/16 
O/16 
O/16 A- 
O/16 

\ 

O/16 
O/16 
O/16 
O/16 
O/16 
O/16 
O/16 
O/16 
O/16 
O/16 
O/16 
O/16 
l/17 
9/16 
7/17 
O/16 
O/16 
O/16 
O/16 
O/16 
O/16 
O/16 
O/16 
O/l6 
l/16 
O/16 

15/16 
o/17 

16/16 
l/16 
O/16 
o/17 
o/17 .F--Y 
o/17 
o/17 
o/17 



Aroclor-1254 
Aroclor-1260 
Arsenic 
Barium 
Benzene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g,h,i)perylene 
Benzo(k)fluoranthene 
Beryllium 
Bromodichloromethane 
Bromoform 
Bromomethane 
Butylbenzylphthalate 
Cadmium 
Calcium 
Carbazole 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
Chromium 
Chrysene 
Cobalt 
Copper 
Dalapon 
Di-n-butylphthalate 
Di-n-octylphthalate 
Dibenz(a,h)anthracene 
Dibenzofuran 
Dibromochloromethane 
Dicamba 
Dichlorprop 
Dieldrin 
Diethylphthalate 
Dimethylphthalate 
Dinoseb 
Endosulfan I 
Endosulfan II 
Endosulfan sulfate 
Endrin 
Endrin aldehyde 
Endrin ketone 
Ethylbenzene 
Fluoranthene 
Fluorene 
Heptachlor 
Heptachlor epoxide 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Indeno(l,2,3-cd)pyrene 
Iron 
Isophorone 
Lead 
MCPA 
MCPP 
Magnesium 
Manganese 
Mercury 
Methoxychlor 
Methylene chloride 
N-Nitroso-di-n-propylamin 
N-Nitrosodiphenylamine (1 
Naphthalene 
Nickel 
Nitrobenzene 
Pentachlorophenol 
Phenanthrene 

APPEN-15.WP I-5-7 

34.000 340.000 
34.000 350.000 35.000 150.000 

0.380 0.400 0.420 2.900 
N/A N/A 

10.000 12.000 
340.000 350.000 
340.000 350.000 
340.000 350.000 
340.000 350.000 
340.000 350.000 

0.020 0.080 
10.000 12.000 
10.000 12.000 
10.000 12.000 

340.000 350.000 
0.620 0.660 

N/A N/A 
340.000 350.000 

10.000 12.000 
10.000 12.000 
10.000 12.000 
10.000 12.000 
10.000 12.000 
10.000 12.000 

N/A N/A 
340.000 350.000 

0.580 0.700 
0.280 1.600 

1200.000 1300.000 
340.000 350.000 
340.000 350.000 
340.000 350.000 
340.000 350.000 

10.000 12.000 
55.000 59.000 

130.000 140.000 
3.400 3.500 

340.000 350.000 
340.000 350.000 

14.000 15.000 
1.700 17.000 
3.400 34.000 
3.400 34.000 
3.400 34.000 
3.400 34.000 
3.400 34.000 

10.000 12.000 
340.000 350.000. 
340.000 350.000 

1.700 17.000 
1.700 18.000 

340.000 350.000 
340.000 350.000 
340.000 350.000 
340.000 350.000 
340.000 350.000 

N/A N/A 
340.000 350.000 

N/A N/A 
51000.000 54000.000 
41000.000 43000.000 

20.700 21.500 
N/A 

0.020 
17.000 
10.000 

340.000 
340.000 
340.000 

2.900 
340.000 
840.000 890.000 
340.000 350.000 

N/A 
0.020 

170.000 
12.000 

350.000 
350.000 
350.000 

3.400 
350.000 

0.960 19.100 
N/A WA 

120.000 480.000 
200.000 1200.000 
250.000 410.000 
120.000 2500.000 
210.000 4OOO.ODD 

N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 

0.800 2.100 
305.000 119000.000 

93.000 93.000 
N/A 
N/A 
N/A 
N/A 
N/A 
WA 

1.100 
210.000 

N/A 
2.300 

N/A 
WA 
N/A 

120.000 
N/A 
N/A 
N/A 
N/A 

3.800 
N/A 
N/A 
WA 
N/A 
N/A 
WA 
N/A 
N/A 
N/A 
N/A 

93.000 
N/A 
N/A 

4.300 
N/A 
N/A 
N/A 
N/A 

160.000 
109.000 

N/A 
1.400 

N/A 
N/A 

59.500 
1.500 
0.020 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
WA 
N/A 

150.000 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

26.800 
500.000 

N/A 
15.200 

N/A 
N/A 
N/A 

760.000 
N/A 
N/A 
N/A 
N/A 

180.000 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

1100.000 
N/A 
N/A 

7.200 
N/A 
N/A 
N/A 
N/A 

2300.000 
944.000 

N/A 
24.300 

N/A 
N/A 

922.000 
11.700 

0.740 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
WA 
N/A 

620.000 

N/A 
83.143 

1.408 
7.335 

N/A 
263.333 
600.000 
330.000 
797.500 

1533.333 
N/A 
WA 
N/A 
N/A 
N/A 

1.380 
30112.875 

93.000 
WA 
N/A 
N/A 
N/A 
N/A 
N/A 

7.194 
326.667 

N/A 
8.070 

N/A 
N/A 
N/A 

440.000 
N/A 
N/A 
N/A 
N/A 

79.656 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

450.750 
N/A 
N/A 

6.175 
N/A 
N/A 
N/A 
N/A 

913.333 
338.625 

N/A 
8.500 

34.000 u 
35.000 J 

0.870 B 
4.600 B 

10.000 u 
340.000 u 
340.000 u 
340.000 U 
340.000 u 
340.000 u 

0.055 u 
10.000 u 
10.000 u 
10.000 u 

340.000 U 
0.650 U 

14705.000 J 
340.000 u 

10.000 U 
10.000 U 
10.000 U 
10.000 u 
10.000 u 
10.000 u 
3.900 

340.000 u 
0.595 u 
3.650 B 

12DO.ODO U 
340.000 u 
340.000 u 
340.000 u 
340.000 u 

10.000 u 
55.500 u 

130.000 u 
3.800 

340.000 u 
340.000 u 

14.000 u 
1.800 UJ 
3.400 u 
3.400 u 
3.400 u 
3.400 u 
3.400 u 

10.000 u 
340.000 u 
340.000 u 

1.800 UJ 
1.800 U 

340.000 u 
340.000 u 
340.000 u 
340.000 u 
340.000 u 
304.000 J 
340.000 u 

5.150 J 
N/A 51000.000 U 
N/A 41000.000 U 

155.500 B 291.943 
6.088 
0.155 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
WA 
N/A 

385.000 

6.750 J 
0.045 

18.000 UJ 
10.000 u 

340.000 u 
340.000 U 
340.000 u 

2.900 U 
340.000 u 
850.000 U 
340.000 u 

o/17 
7/18 

II/16 
16/16 

O/16 
3/16 
3/16 
2/16 
4/16 
3/16 
Oil6 
O/16 
O/16 
O/16 
O/16 
5/16 

16/16 
l/16 
O/16 
O/16 
O/16 
O/16 
O/16 
O/16 

16/16 
3/16 
O/16 

IO/16 
O/16 
O/16 
0;16 
2/16 
O/16 
D/16 
O/16 
O/16 
9/17 
O/16 
O/16 
O/16 
o/17 
o/17 
o/17 
o/17 
o/17 
o/17 
D/16 
4/16 
Dj16 
D/17 
4/18 
D/16 
O/16 
O/16 
0;16 
3/16 

16/16 
Dj16 

16/16 
O/16 
0;16 

14/16 
16/16 
II/16 

o/17 
Oj16 
O/16 
O/16 
O/16 
O/16 
O/16 
O/16 
2/16 



Phenol 
Potassium 
Pyrene 
Selenium 
Silver 
Sodium 
Styrene 
Tetrachloroethene 
Thallium 
Toluene 
Total Petroleum Hydrocarb 
Toxaphene 
Trichloroethene 
Vanadium 
Vinyl chloride 
Xylene (total) 
Zinc 
alpha-BHC 
alpha-Chlordane 
beta-BHC 
bis(2-Chloroethoxy)methan 
bis(2-Chloroethyl)ether 
bis(2-EthylhexylIphthalat 
cis-1,3-Dichloropropene 
delta-BHC 
gatnna-BHC (Lindane) 
gamna-Chlordane 
trans-1,3-Dichloropropene 

340.000 350.000 N/A 
89.300 122.000 105.000 

340.000 350.000 160.000 
0.460 4.800 N/A 
0.520 3.400 3.300 
7.200 36.200 N/A 

10.000 12.000 N/A 
10.000 12.000 N/A 
0.380 0.450 0.390 

10.000 12.000 N/A 
WA N/A 10.100 

170.000 1700.000 N/A 
10.000 12.000 N/A 
0.510 1.300 0.540 

10.000 12.000 N/A 
10.000 12.000 N/A 

N/A N/A 2.600 
1.700 17.000 N/A 
1.700 1.800 1.100 
1.700 17.000 N/A 

340.000 350.000 N/A 
340.000 350.000 N/A 
340.000 350.000 190.000 

10.000 12.000 N/A 
1.700 17.000 N/A 
1.700 17.000 1.200 
1.700 1.800 1 .ooo 

10.000 12.000 N/A 

LOCATIONS USED (Descriptive Stats): 

u1s00100 
UlSOOlOOD 
u1s00200 
u1s00300 
u1s00400 
u1s00500 
ulSOO600 
u1s00700 
ulSOO800 
u1s00900 
UISOIOOD 
u1s01100 
UlSOllOOD 
u1s01200 
u1s01300 
u1s01400 

N/A 
105.000 

1000.000 
N/A 

6.000 
N/A 
N/A 
N/A 

0.390 
N/A 

96.600 
N/A 
N/A 

5.800 
N/A 
N/A 

60.100 
WA 

87.000 
N/A 
WA 
WA 

280.000 
N/A 
WA 

1.200 
53.000 

N/A 

N/A 
105.000 
530.000 

N/A 
4.267 

N/A 
N/A 
N/A 

0.390 
N/A 

35.944 
N/A 
N/A 

2.175 
N/A 
N/A 

22.925 
N/A 

31.238 
N/A 
N/A 
N/A 

226.667 
N/A 
N/A 

1.200 
21.125 

N/A 

340.000 u 
92.050 U 

340.000 u 
0.470 u 
0.720 U 

12.550 U 
10.000 u 
10.000 u 
0.380 U 

10.000 u 
30.700 

180.000 UJ 
10.000 U 

1.300 J 
10.000 u 
10.000 u 
15.800 

1.800 UJ 
3.400 NJ 
1.800 UJ 

340.000 u 
340.000 u 
340.000 u 

10.000 u 
1.800 UJ 
1.800 UJ 
2.500 J 

10.000 u 

O/16 
l/16 
3/16 
O/16 
3116 
O/16 
O/16 
O/16 
l/16 
O/16 

16/16 
o/17 
O/16 

13/16 
O/16 
Oil6 

16/16 
o/17 

13/17 
o/17 
O/16 
O/16 
3/16 
O/16 
o/17 
l/17 

12/17 
O/16 
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NTC Orlando OUI surface soils vs Basewide background excluding McCoy Annex 

Points used (population comparisons): 
ou location 
1 u1s00100 
1 UlSOOlOOD 
1 u1s00200 
1 u1s00300 
1 u1s00400 
1 UlSOO5DO 
1 UlSOO600 
1 u1s00700 
1 u1soo8Do 
1 u1s00900 
1 u1s01000 
1 u1s01100 
1 UlSOllOOD 
1 u1s01200 
1 u1s01300 
1 u1s01400 
bk ORSOOlOl 
bk ORS00201 
bk ORS00301 
bk ORS00401 
bk ORS00501 
bk ORSOllOl 
bk ORS01201 
bk ORSOl2OlD 
bk ORS01301 
bk ORS01401 
bk ORS01501 

Parameters with different populations: 
ACETONE Group bk Higher 
ALUMINUM Group bk Higher 
ARSENIC Group 1 Higher 
CADMIUM Different Detection Limits 
CALCIUM Group 1 Higher 
CHROMIUM Group 1 Higher 
COPPER Group 1 Higher 
MAGNESIUM Group 1 Higher 
POTASSIUM Different Detection Limits 
SILVER Different Detection Limits 
THALLIUM Different Detection Limits 
ZINC Group 1 Higher 
ALPHA-CHLORDANE Group 1 Higher 
GAMMA-CHLORDANE Group 1 Higher 

Outside values - locations counts 
location, low values, high values: 

u1s00100 1 .oooo 
UlSOOlOOD 1.0000 
u1s00200 2.0000 
u1s00300 1 .oooo 
u1s00400 6.0000 
UlSDO500 9.0000 
UlSOO600 0.0000 
u1s00700 0.0000 
UlSOO800 2.0000 
u1s00900 1 .oooo 
u1s01000 5.0000 
UISOIIOD 1 .oooo 
UlSOllOOD 2.0000 
u1s01200 2.0000 
u1s01300 1 .oooo 
u1s01400 3.0000 

29.0000 
27.0000 
31.0000 
20.0000 
33.0000 
23.0000 
22.0000 
50.0000 
24.0000 
25.0000 
26.0000 
17.0000 
16.0000 
21.0000 
20.0000 
16.0000 
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4,4'-DDD 
____________--___-__---------- 

bk . . . . . . . . . . . 
1 . . . . . . . . . . . . . . * . 

groupl: 1 
min, median, max, Ml/tot : 3.4000 UJ 
group2: bk 
min, median, max, bdl/tot : 3.3000 u 

no evidence of different populations at alpha=.95 
Outside values test group relative to background group 
____________________---------------------------------- 

lowcut = 3.2500 
lq = 3.4000 U 
median = 3.5000 u 

= 
zut = 

3.5000 u 
3.6500 

Lower outside values: 
<< NONE FOUND>> 

Upper outside values: 
U 18.0000 UlSOO700 

_________-__--______----------------------------------- 

4,4'-DDE 
____________--______---------- 

1 ** * * ***** . . . . . . . 
bk *** * . . . . . . 

groupl: 1 
min, median, max. Ml/tot : 1.8000 J 
group2: bk 
min, median, max, bdl/tot : 3.3000 u 

no evidence of different populations at alpha=.95 
Outside values test group relative to background group 
_________-__-_______---------------------------------- 

lowcut = -2.6750 
lq = 3.4000 u 
median = 3.5000 u 
uq = 7.4500 
hicut = 13.5250 

Lower outside values: 
<< NONE FOUND>> 

Upper outside values: 
18.0000 UlSOO400 

NJ 20.0000 UlSOOlOOD 
NJ 21.0000 u1s00100 
NJ 25.0000 UlSOO200 
J 43.0000 u1s00700 

3.4000 u 

3.5000 U 

18.0000 U 15 / 16 

17.0000 u 11 / 11 

3.4500 u 43.0000 J 7 / 

3.5000 u 130.0000 7/ 

___________--_---___---------------------------------------------- 
4,4'-DDT 

___________--_______---------- 

1 ** . . . ***** . . . ,.. 
bk . .*** * . . . . . 

groupl: 1 
min, median, max, bdl/tot : 2.0000 J 3.4500 u 48.0000 9/ 
group2: bk 
min, median, max, txll/tot : 3.3000 u 3.5000 u 62.0000 J 7/ 

no evidence of different populations at alpha=.95 
Outside values test group' relative to background group 
____________________---------------------------------- 

lowcut = -5.0750 
lq = 3.4000 u 
median = 3.5000 u 

= 
uncut = 

9.0500 
17.5250 

Lower outside values: 
<i NONE FOUND>> 

Upper outside values: 
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J 18.0000 UlSOO700 
48.0000 ulsOO400 

-----___---------------------------------------------------------- 
ACENAPHTHENE 

---------__---_--------------- 

1 * . ..* . . . . . . . . . . . 
bk :... . . . . . . . 

groupl: 1 
min, median, max, bdl/tot : 100.0000 J 340.0000 u 
group2: bk 
min, median, max, bdl/tot : 340.0000 u 340.0000 u 

no evidence of different populations at alpha=.95 
Outside values test group relative to background group 
__--______-_____________________________-------------- 

lowcut = 325.0000 
lq = 340.0000 u 
median = 340.0000 u 
4 
hicut f 

350.0000 u 
365.0000 

Lower outside values: 
J 100.0000 u1s00400 

Upper outside values: 
<< NONE FOUND>> 

350.0000 u 15 / 16 

360.0000 u 11 / 11 

_________________------------------------------------------------- 
ACETONE 

------------------------------ 

bk . . . . . . . . . . . 
1 *********** . * ** * 

groupl: 1 
min, median, max, bdl/tot : 6.0000 J 
group2: bk 
min, median, max, bdl/tot : 6.0000 UJ 

X-Z- Different populations at alpha > 0.95 
Group bk Higher 

Outside values test group relative to background group 
--------------__________________________-------------- 

lowcut = 8.5000 
lq = 10.0000 u 
median q 10.0000 u 

uq = 11.0000 u 
hicut = 12.5000 

Lower outside values: 
J 6.0000 ulsOO400 
J 6.0000 UlSO1300 
J 6.0000 UlSOO800 
J 7.0000 UlSOOlOOD 
J 7.0000 u1s00200 
J 7.0000 u1s01400 
J 8.0000 UlSOl200 
J 8.0000 UlSOllOOD 

8.5000 18.0000 J 1 / 16 

10.0000 u 13.0000 UJ 11 / 11 

Upper outside values: 
J 18.0000 UlSOlOOO 

-------------_---------------------------------------------------- 
ALUMINUM 

______________________________ 

bk ** ** *** **** 

1 ********* * ***** * 

groupl: 1 
min, median, max, bdl/tot : 
group2: bk 

182.0000 531.0000 

min, median, max, bdl/tot : 69.4000 
>>> Different populations at alpha > 0.95 

Group bk Higher 

1080.0000 

1200.0000 o/ 16 

1940.0000 o/ 11 
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Outside values test group relative to background group 
____________________---------------------------------- 

Lowcut = -315.0000 
lq = 753.0000 
median = 1080.00DO 
uq = 1465.0000 
hicut = 2533.0000 

Lower outside values: 
<< NONE FOUND>> 

Upper outside va,lues: 
<< NONE FOUND>> 

_____-______--__-__--------- ____________________------------------ 

ANTHRACENE 
_______-__-__-__-__----------- 

1 * . . . . . . . . . . . . . . . 
bk _ . . . . . . . . . . 

groupl: 1 
min, median, max, bdl/tot : 130.0000 J 340.0000 u 350.0000 u 15 / 16 
group2: bk 
min, median, max, bdl/tot : 340.0000 u 340.0000 u 

no evidence of different populations at alpha=.95 
Outside values test group relative to background group 
_______-_____-_--___---------------------------------- 

lowcut = 325.0000 
Lq = 340.0000 u 
median = 340.0000 u 
uq = 350.0000 u 
hicut = 365.0000 

Lower outside values: 
J 130.0000 u1s00400 

360.0000 u 11 / 11 

Upper outside values: 
<< NONE FOUND>> 

_______________-__-------------------------------------- _---_----- 
AROCLOR-1260 

______-_--------___----------- 

bk . . . _ . . . . . . . 
1 . . . . . . . . .* ****** 

groupl: 1 
min, median, max. bdl/tot : 34.0000 UJ 35.0000 u 150.0000 J 9 / 16 
group2: bk 
min, median, max, bdl/tot : 33.0000 u 35.0000 u 170.0000 u 11 / 11 

no evidence of different populations at alpha=.95 
Outside values test group relative to background group 
_______________-_------------------------------------- 

lowcut = 32.5000 
Lq = 34.0000 u 
median = 35.0000 u 
uq = 35.0000 u 
hicut = 36.5000 

Lower outside values: 
<< NONE FOUND>> 

Upper outside values: 
J 50.0000 UlSOO800 
J 64.0000 UlSOOlOOD 
J 79.0000 u1s00200 

84.0000 UlSOO900 
J 120.0000 u1s00100 
J 150.0000 u1s00700 

____________________---------------------------------------------- 
ARSENIC 

______________-__-_----------- 

bk . . - * 9t * *** ** 

1 * * ********* . . * . . 
groupl: 1 
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min, median, max, bdl/tot : 0.3800 U 
group2: bk 
min, median, max, bdl/tot : 0.3200 U 

>>7 Different populations at alpha > 0.95 
Group 1 Higher 

Outside values test group relative to background group 
--------__--_----------------------------------------- 

lowcut = 0.1175 
lq = 0.3800 U 
median = 0.4100 B 
uq = 0.5550 
hicut = 0.8175 

Lower outside values: 
<< NONE FOUND77 

Upper outside values: 
B 0.8300 UlSO1300 
B 0.9100 u1s01200 
B 1.0000 u1s01400 
B 1.3000 UlSOO800 
B 1.4000 u1s00700 
J 1.8000 UlSOO900 
B 1.8000 ulsOO200 

2.5000 UlSOOlOO 
2.9000 UlSOOlOOD 

0.8700 

0.4100 B 

-----__---_------------------------------------------------------- 
BARIUM 

------------------------------ 

bk * 9, W,‘k** ** * * 

1 * ** ****** * * ***** 

groupl: 1 
min, median, max, bdl/tot : 
group2: bk 

0.9600 B 4.6000 

2.9000 5/ 16 

0.7500 B 3 / 11 

19.1000 B 0 / 16 

min,'median, max, bdl/tot : 0.4100 B 2.9000 B 10.0000 B 0 / 11 
no evidence of different populations at alpha=.95 
Outside values test group relative to background group 
________________________________________-------------- 

lowcut = -0.5500 
lq = 2.6000 
median = 2.9000 B 
uq = 4.7000 
hicut = 7.8500 

Lower outside values: 
<< NONE FOUND>> 

Upper outside values: 
B 9.1000 u1s00400 
B 11.8000 UlSOO900 
B 12.1000 UlSOOlOOD 
B 14.5000 u1s00200 
B 15.1000 u1s00100 
B 19.1000 u1s00700 

----------_---_____-____________________-------------------------- 
BENZOCAjANTHRACENE 

-_--_-________________________ 

1 ** * . . . . . . . . . . . . . 
bk . . . . . . . . . . . 

groupl: 1 
min, median, max, bdl/tot : 120.0000 J 340.0000 u 480.0000 13 / 16 
group2: bk 
min, median, max, bdl/tot : 340.0000 u 340.0000 u 360.0000 u 11 / 11 

no evidence of different populations at alpha=.95 
Outside values test group relative to background group 
------------------------------------------------------ 

lowcut = 325.0000 
lq = 340.0000 u 
median = 340.0000 u 
uq = 350.0000 u 
hicut = 365.0000 

APPEN-IS.WP I-5-13 



Lower outside values: 
J 120.0000 u1s01000 
J 190.0000 u1s00500 

Upper outside values: 
480.0000 UlSOO400 

_____________----___---------------------------------*------------ 
BENZO(A)PYRENE 

_____________--_____-------.-- 

1 * ** . . . . . . . . . .- . . 
bk . . . . . . . . . . . 

groupl: 1 
min, median, max, bdL/tot : 200.0000 J 340.0000 u 1200.0000 
groupt: bk 
min, median, max, bdl/tot : 340.0000 u 340.0000 u 360.0000 U 

no evidence of different populations at alpha=.95 
Outside values test group relative to background group 
__________-__-_-----____________________-------------- 

lowcut = 325.0000 
lq = 340.0000 
median = 340.0000 
uq = 350.0000 
hicut = 365.0000 

Lower outside values: 
J 200.0000 u1s00500 

Upper outside values: 
400.0000 u1s00400 

1200.0000 u1s01000 

U 
U 
U 

___________________----------------------------------------------- 
BENZO(B)FLUORANTHENE 

_________--_--__-_------------ 

1 * * .._... . . . . . . . . 
bk . . . . -. . . . . . 

groupl: 1 
min, median, max, bdl/tot : 250.0000 J 340.0000 u 410.0000 
group2: bk 
min, median, max, bdl/tot : 340.0000 u 340.0000 u 360.0000 U 

no evidence of different populations at alpha=.95 
Outside values test group relative to background group 
____________________---------------------------------- 

lowcut = 325.0000 
lq = 340.0000 u 
median = 340.0000 u 

:&t : 
350.0000 u 
365.0000 

Lower outside values: 
J 250.0000 U1S00500 

Upper outside values: 
410.0000 u1s00400 

_________-__-__-__------------------------------------------------ 
BENZO(G,H,I)PERYLENE 

__-__-_------_--_--_---------- 

bk **.. . . . . . . . 
1 ** ** . . . . . . . . . . . . 

groupl: 1 
min, median, max, bdl/tot : 120.0000 J 340.0000 u 
group2: bk 
min, median, max, M/tot : 91.0000 J 340.0000 u 

no evidence of different populations at alpha=.95 
Outside values test group relative to background group 
__-_--__-___-__-__-_---------------------------------- 

lowcut = 325.0000 

2500.0000 

360.0000 U 

13 / 16 

11 / 11 

14 / 16 

11 / 11 

12 / 16 

9/ 11 
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lq = 340.0000 u 
median = 340.0000 u 

= 
zcut = 

350.0000 u 
365.0000 

Lower outside values: 
J 120.0000 u1s00300 
J 220.0000 u1s00500 

Upper outside values: 
2500.0000 UlSOlOOO 

___________-----*---*---------*-***-*--*--*-------*---**----*--*-* 
BENZO(K)FLUORANTHENE 

_____*__*__*___*_***__________ 

1 * ** ..-... . . . . . . . 
bk . . . . . . . . . . . 

groupl: 1 
min, median, max, bdl/tot : 
group2: bk 

210.0000 J 

min, median, max, bdl/tot : 340.0000 u 
no evidence of different populations at alpha=.95 
Outside values test group relative to background group 
_______**___***_***-****--------**---**-****-***-----* 

lowcut = 325.0000 
lq = 340.0000 
median = 340.0000 
uq 
hicut z 

350.0000 
365.0000 

Lower outside values: 
J 210.0000 u1s00500 

U 
U 
U 

Upper outside values: 
390.0000 u1s00400 

D 4000.0000 u1s01000 

340.0000 u 4000.0000 D 13 / 16 

340.0000 u 360.0000 u 11 / 11 

________**_*___**-**____________________*----*****-**-------****** 
CADMIUM 

-**____-____*__---*-**----*--- 

bk . . . . . ...* * * 

1 * **** . . . . . . . . . . . 
groupl: 1 
min, median, max, bdl/tot : 0.6200 U 
group2: bk 
min, median, max, bdl/tot : 0.4200 U 

>>> Different populations at alpha > 0.95 
Different Detection Limits 

Outside values test group relative to background group 
*--------*-------*_*--------------*------*--**------*- 

lowcut = 0.3625 
lq = 0.4300 u 
median = 0.4400 u 
uq = 0.4750 u 
hicut = 0.5425 

Lower outside values: 
<< NONE FOUND>> 

Upper outside values: 
U 0.6200 UlSOllOOD 
U 0.6200 ulsOllOO 
U 0.6300 UlSOO400 
U 0.6400 UlSOO500 
U 0.6400 UlSOO800 
U 0.6400 UlSO1300 
U 0.6400 UlSO1400 
U 0.6500 UlSOlOOO 
U 0.6500 UlSOO300 
U 0.6600 UlSOO600 
U 0.6600 u1s01200 
B 0.8000 UlSOO900 

1.1000 UlSOOlOOD 

0.6500 U 2.1000 11 / 16 

0.4400 u 1.1000 B 8 / 11 
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1.4000 u1s00700 
1.5000 u1s00200 
2.1000 u1s00100 

____________*_*__*__---*-----*-**-*--**----**-**-*--*--*******--** 
CALCIUM 

______*__*_*-_*-*--_--*-- *-*-* 

bk ***** * * * * * * 

1 * * * ** * ********** 

groupl: 1 
min, median, max, bdl/tot : 305.0000 J 14705.0000 119000.0000 J 0 / 16 
group2: bk 
min, median, max, bdl/tot : 39.6000 B 390.0000 B 124000.0000 o/ 11 

777 Different populations at alpha 7 0.95 
Group 1 Higher 

Outside values test group relative to background group 
*__**_*__*__*_**__*_-*-**-*----**-------*-*-----**--*- 

lowcut = -5135.0000 
lq = 190.0000 
median = 390.0000 B 

= 
zcut = 

3740.0000 
9065.0000 

Lower outside values: 
<< NONE FOUND>> 

Upper outside values: 
J 20900.0000 UlSOllOOD 
J 22500.0000 UlSOllOO 
J 30500.0000 u1s00200 
J 32800.0000 UlSOO600 
J 58900.0000 UlSO1200 
J 62500.0000 UlSOO500 
J 106000.0000 UlSOO300 
J 119000.0000 UlSOlOOO 

1 * . . . . . . . . . . . . . . . 
bk . . . . . . . . . . . 

groupl: 1 
min, median, max, bdl/tot : 93.0000 J 340.0000 u 350.0000 u 15 / 16 
group2: bk 
min, median, max, bdl/tot : 340.0000 u 340.0000 u 360.0000 U 11 / 'II 

no evidence of different populations at alpha=.95 
Outside values test group relative to background group 
**__*__*__**_**_____**-*----*--*--*--*---------*--*--* 

lowcut = 325.0000 
lq = 340.0000 u 
median = 340.0000 u 

= 
YiYcut = 

350.0000 u 
365.0000 

Lower outside values: 
J 93.0000 u1s00400 

Upper outside values: 
<< NONE FOUND>> 

*__*___-__-__*-__-_*--*---*--**-**--*--*--------**-**-**-*--**--** 
CHROMIUM 

____*_____**_-*__*__---**--*-- 

bk ** * * **** * * * 
1 *** * ** ***** ***** 

groupl: 1 
min, median, max, bdl/tot : 
groupt: bk 

1.1000 B 3.9000 

min, median, max, bdl/tot : 0.6200 B 
>77 Different populations at alpha 7 0.95 

2.2000 B 

26.8000 O/ 16 

5.6000 o/ 11 
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Group 1 Higher 
Outside values test group relative to background group 
*-*------*-___**-*-----**--*-*-**-----**--*-*--*-----* 

lowcut = -0.7250 
lq = 1.3000 
median = 2.2000 B 

;qcut : 
2.6500 
4.6750 

Lower outside values: 
<< NONE FOUND>> 

Upper outside values: 
5.2000 UlSOO800 
9.8000 UlSOO900 

14.1000 UlSOOlOOD 
15.5000 u1s00200 
16.1000 UlSOOlOO 
26.8000 UlSOO700 

----*--*-*_**-_*****--*----------*-*--**-***--*---------**-*------ 

CHRYSENE 
-------*_******_*_**__________ 

1 ** * . . . . . . . . . . . . . 
bk . . . ..* . . . . . 

groupl: 1 
min, median, max, bdl/tot : 210.0000 J 340.0000 u 500.0000 13 / 16 
group2: bk 
min, median, max, bdl/tot : 340.0000 u 340.0000 u 360.0000 u 11 / 11 

no evidence of different populations at alpha=.95 
Outside values test group relative to background group 
__*____*_**_***___-_____________________*--*---------* 

lowcut = 325.0000 
lq = 340.0000 u 
median = 340.0000 u 
uq = 350.0000 u 
hicut = 365.0000 

Lower outside values: 
J 210.0000 u1s01000 
J 270.0000 UlsOO500 

Upper outside values: 
500.0000 u1s00400 

__________*_*__**---*-*------------*-----**-*******---*-------***- 

COPPER 

1 
bk -... 

* * * * ******** 
* ** ** ** * * * * 

groupl: 1 
min, median, max, bdl/tot : 0.2800 U 
group2: bk 
min, median, max, bdl/tot : 0.3100 B 

X+ Different populations at alpha > 0.95 
Group 1 Higher 

3.6500 15.2000 6/ 16 

1.1000 B 3.1000 B 0 / 11 

Outside values test group relative to background group 
-*_---__*_____----------*-*----*-------*----*********- 

lowcut = -0.8500 
lq = 0.7100 
median = 1.1000 
iTcut 1 3.3100 1.7500 

Lower outside values: 
<< NONE FOUND>> 

Upper outside values: 
B 4.6000 UlSO1300 

5.1000 u1s00400 
5.3000 UlSOO800 
8.2000 UlSOO900 

11.3000 UlSOOlOOD 
11.6000 ulsOO200 

B 
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14.4000 u1s00100 
15.2000 UlSOO700 

DIBENZ(A,H)ANTHRACENE 
*__*____*__*_**_***--**----*-- 

1 * * . . . . . . . . . . . . . . 
bk * . . . . . . . . . . 

groupl: 1 
min, median, max, bdl/tot : 120.0000 J 
group2: bk 
min, median, max, bdl/tot : 340.0000 u 

no evidence of different populations at alpha=.95 
Outside values test group relative to background group 
__________*__*______*-*-*--*--**-*--*--*-**---*----*** 

lowcut = 325.0000 
lq = 340.0000 u 
median = 340.0000 u 
uq = 350.0000 u 
hicut = 365.0000 

Lower outside values: 
J 120.0000 u1s00400 

Upper outside values: 
760.0000 UlSOlOOO 

___*___*__**_*_*-__--*---*-**--**-******---**-**-*-*-- 
DIELDRIN 

-__-_**__*****__-*--*--*------ 

bk * . . . . . . . . . . 
1 ***** *** 

groupl: ; 
. . . . . . . 

min, median, max, bdl/tot : 3.4000 UJ 
group2: bk 
min, median, max, bdl/tot : 3.3000 u 

no evidence of different populations at alpha=.95 
Outside values test group relative to background group 
**_**_**_*-_*-_*-**--*-----***-**-*----*----*-*--*---* 

lowcut = 3.2500 
lq = 3.4000 u 
median = 3.5000 u 
uq = 3.5000 u 
hicut = 3.6500 

Lower outside values: 
<< NONE FOUND>> 

Upper outside values: 
3.8000 UlSO1200 
4.4000 UlSOO600 

J 6.7000 UlSOO200 
15.0000 lJ1s00900 
89.0000 UlSOO700 

D 98.0000 UlSOO800 
D 170.0000 UlSOOlOOD 
D 180.0000 UlSOOlOO 

340.0000 u 760.0000 

340.0000 u 360.0000 U 

3.6500 U 180.0000 D 

3.5000 u 95.0000 

_*______***____**_*_-----*--*---*--*-*****--*-***-**-*--*--*****-- 
FLUORANTHENE 

---_*--*-**--*--*--*-----**--* 

1 ** ** . . . . . . . . . . . . 
bk . . . . . . . . . . . 

groupl: 1 
min, median, max, txil/tot : 93.0000 J 340.0000 u 1100.0000 
group2: bk 
min, median, max, bdl/tot : 340.0000 u 340.0000 u 360.0000 U 

no evidence of different populations at alpha=.95 
Outside values test group relative to background group 
----*------*--*--*-_-*-*---*-*------------*-*-*-*--*-- 

14 / 

11 / 

8/ 

10 / 

12 / 

11 / 

16 

11 

16 

11 

16 

11 
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lowcut = 325.0000 
lq = 340.0000 u 
median = 340.0000 u 
uq = 350.0000 u 
hicut = 365.0000 

Lower outside values: 
93.0000 u1s00200 

120.0000 u1s01000 
J 
J 

Upper outside values: 
490.0000 u1s00500 

1100.0000 u1s00400 

_*__*__*_--__-----_--*-*-***---*-*-*---------*-*-*-------*-**----- 
HEPTACHLOR EPOXIDE 

*_______------**-*-*---------- 

bk . . . . . . . . . . . 
1 **** . . . . . . . . . . . . 

groupl: 1 
min, median, max, bdl/tot : 1.7000 u 1.8000 u 
group2: bk 
min, median, max, Wl/tot : 1.7000 u 1.8000 u 

no evidence of different populations at alpha=.95 
Outside values test group relative to background group 
----------**--****-*-***---------**-----*-*----**----- 

lowcut = 1.6750 
lq = 1.7500 u 
median = 1.8000 U 
uq = 1.8000 U 
hicut = 1.8750 

Lower outside values: 
<< NONE FOUND>> 

Upper outside values: 
4.3000 u1s00200 
6.5000 UlSOOlOOD 

J 6.7000 UlSOO700 
7.2000 UlSOOlOO 

7.2000 12 / 16 

8.7000 U 11 / 11 

**_*_____________*****---------------*---**-*-------------*---**** 
INDEN0(1,2,3-CDIPYRENE 

__*___*________*______________ 

1 ** * . . . . . . . . . . . . . 
bk . . . . . . . . . . 

groupl: 1 
min, median, max, bdl/tot : 160.0000 J 
group2: bk 
min, median, max, bdl/tot : 340.0000 u 

no evidence of different populations at alpha=.95 
Outside values test group relative to background group 
_*_*___*___*__-****_____________________----*-----*--- 

lowcut = 325.0000 
lq = 340.0000 u 
median q 340.0000 u 
uq = 350.0000 u 
hicut = 365.0000 

Lower outside values: 
J 160.0000 UlSOO500 
J 280.0000 UlsOO400 

Upper outside values: 
2300.0000 UlsOlOOO 

340.0000 u 2300.0000 13 / 16 

340.0000 u 360.0000 u 11 / 11 

________*_*-*-**________________________**-*-------*-*---*----*--- 
IRON 

----**-_***-*__-----*-----*-*- 

bk * * * * ** **** * 

1 *** *** ** * **** * ** 
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groupl: 1 
min. median, max. bdl/tot : 
group2: bk 

109.0000 J 304.0000 944.0000 J 0 / 16 

min. median. max. bo'l/tot : 25.6000 373.0000 
no evidence of different populations at alpha=.95 
Outside values test group relative to background group 
__*__*____*___*_*__*-----~--*--**--*****-**---*--*---- 

lowcut = -166.0000 
lq = 233.0000 
median = 373.0000 
uq = 499.0000 
hicut = 898.0000 

Lower outside values: 
-C-Z NONE FOUND>> 

Upper outside values: 
J 944.0000 u1s00400 

bk ** ** * ** *** * 

1 ***** ** ** ** **** * 

groupl: 1 
min, median, max, bdl/tot : 1.4000 J 5.1500 
group2: bk 
min. median, max, bdl/tot : 1 .I000 6.2000 

no evidence of different populations at alpha=.95 
Outside values test group relative to background group 
*--*--*--_-----**-**--*---*--***----*---*-*---*--***-* 

lowcut = -8.0500 
lq = 2.6000 
median = 6.2000 
uq = 9.7000 
hicut = 20.3500 

Lower outside values: 
-C-Z NONE FOUND>> 

Upper outside values: 
J 22.5000 UlSOO400 
J 24.3000 UlSOO200 

575.0000 o/ 11 

,- 4 

24.3000 J 0 / 16 

23.2000 o/ 11 

_*___****_**_**__*__*---*---***--**--*--*---*-**---*--*--**---*-*- 
MAGNESIUM 

*----_------**-----*--**--*--- 

bk ** ***** ** * * 

1 ** *** ****et*** . . 
groupl: 1 
min, median, max, bdl/tot : 20.7000 U 
group2: bk 
min. median, max, bdl/tot : 6.5000 B 

X-P Different populations at alpha > 0.95 
Group 1 Higher 

Outside values test group relative to background group 
--***_**--*-----**-*--*---**-*--**---*-**-***-**--*-** 

lowcut = -33.2750 
lq = 33.8500 
median = 43.7000 B 
uq = 78.6000 
hicut = 145.7250 

Lower outside values: 
<c NONE FOUND>> 

Upper outside values: 
B 176.0000 UlSO11OOD 
B 190.0000 u1s01100 
B 254.0000 UlSOO600 
B 257.0000 U1SOO200 
B 445.0000 u1s01200 
B 503.0000 u1s00500 
B 811.0000 ulsOO300 
B 922.0000 UlsOlOOO 

155.5000 922.0000 B 2 / 16 

43.7000 B 1330.0000 o/ 11 

n 
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*--___---*-*-*------**--*------*-*-*--***----***----**--*-----*--- 
MANGANESE 

___*_---**------*--_-------**- 

bk *** * * ** * ** * 

1 * * ** * ***** ****** 

groupl: 1 
min, median, max, bdl/tot : 
group2: bk 

1.5000 J 6.7500 11.7000 J 0 / 16 

min,'median, max, bdl/tot : 0.3700 B 2.7000 B 12.5000 
no evidence of different populations at alpha=.95 

o/ 11 

Outside values test group relative to background group 
*-_____----*_*-**---*-**-------**-*-----*-*-**------** 

lowcut = -4.4750 
lq = 1.6000 
median = 2.7000 B 
uq = 5.6500 
hicut = 11.7250 

Lower outside values: 
<< NONE FOUND>> 

Upper outside values: 
<< NONE FOUND>> 

_*_**_*--____------*---*---------*----***-***-------**--------*--- 
MERCURY 

*----_-_------------*------**- 

bk ..* ***** ** * 

1 * ** ** ****** . . . . . 
groupl: 1 
min, median, max, bdl/tot : 0.0200 u 0.0450 
group2: bk 
min, median, max, bdl/tot : 0.0100 u 0.0200 B 

no evidence of different populations at alpha=.95 
Outside values test group relative to background group 
-----*--*--___--*--*-----------*--------**-**-*-----*- 

lowcut = -0.0150 
lq = 0.0150 
median = 0.0200 B 
uq = 0.0350 
hicut = 0.0650 

Lower outside values: 
<< NONE FOUND>> 

Upper outside values: 
0.1100 UlSOO800 
0.1400 u1s00900 
0.1600 UlSDDlDDD 
0.1600 UlSOO700 
0.2000 u1s00100 
0.7400 u1s00200 

-**---_------*----*---*---**-**---------*****----------*------*-*- 
PHENANTHRENE 

____*__*_*_____*-_-*__________ 

1 * * . . . . . . . . . . . . . . 
bk . . . . . . . . . . . 

groupl: 1 
min, median, max, bdl/tot : 150.0000 J 340.0000 u 
group2: bk 
min, median, max, bdl/tot : 340.0000 u 340.0000 u 

no evidence of different populations at alpha=.95 
Outside values test group relative to background group 
-----____-----_--*-----*--**-----------**------------- 

lowcut = 325.0000 
lq = 340.0000 u 
median = 340.0000 u 

= 
zcut = 

350.0000 u 
365.0000 

Lower outside values: 
J 150.0000 u1s00500 

APPEN-15.WP I-5-21 

0.7400 5/ 16 

0.0800 2/ 11 

620.0000 14 / 16 

360.0000 u 11 / 11 



Upper outside values: 
620.0000 UlSOO400 

bk . . ..-....** 
1 . . . . . . . . ...*.... 

groupl: 1 
min, median, max, bdL/tot : 89.3000 U 92.0500 U 122.0000 u 15 / 16 
group2: bk 
min, median, max, bdl/tot : 68.5000 U 70.8000 U 79.9000 B 9 / 11 

777 Different populations at alpha > 0.95 
Different Detection Limits 

Outside values test group relative to background group 
____*_*_*_______-__--------*--**-**-**-*-**-*-**--*--* 

lowcut = 64.9000 
lq = 69.5500 U 
median = 70.8000 U 
uq = 72.6500 U 
hicut = 77.3000 

Lower outside values: 
-C-C NONE FOUND>> 

Upper outside values: 
U 89.3000 UlSOllOO 
U 89.3000 UlSOllOOD 
U 90.4000 u1s00900 
U 90.8000 UlSOOlOOD 
U 90.9000 u1s01300 
U 91.0000 U1S01400 
U 91.2000 UlSOO800 
U 91.5000 u1s00500 
U 92.6000 UlSOO400 
U 93.5000 u1s01000 
U 93.8000 UlSOO700 
B 105.0000 u1s00200 
U 107.0000 u1s00100 
U 108.0000 UlSO1200 
U 113.0000 UlSOO600 
U 122.0000 u1s00300 

1 * ** . . . . . . . . . . . . . 
bk . . . . . . . . . . . 

groupl: 1 
min, median, max, bdl/tot : 160.0000 J 340.0000 u 1000.0000 13 / 16 
group2: bk 
min, median, max, bdl/tot : 340.0000 u 340.0000 u 360.0000 U 11 / 11 

no evidence of different populations at alpha=.95 
Outside values test group relative to background group 
___*__****__*_-**_*_-*---***--*--*-------*-- *---*----- 

lowcut = 325.0000 
lq = 340.0000 u 
median = 340.0000 u 

= 
zcut = 

350.0000 u 
365.0000 

Lower outside values: 
J 160.0000 ulSO1OOO 

Upper outside values: 
430.0000 u1s00500 

1000.0000 u1s00400 
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bk . . . . . . ...* * 
1 .*........ . . **** 

groupl: 1 
min, median, max, bdl/tot : 
group2: bk 

0.5200 U 

min, median, max, bdl/tot : 0.4500 u 
77> Different populations at alpha > 0.95 

Different Detection Limits 
Outside values test group relative to background group 
_-*_*__----*--*-***--***---**--*-----*---**-*-----**** 

0.7200 U 6.0000 13 / 16 

0.4600 u 1.3000 B 9 / 11 

lowcut = 0.4175 
lq = 0.4550 
median = 0.4600 
uq = 0.4800 
hicut = 0.5175 

Lower outside values: 
<< NONE FOUND>> 

Upper outside values: 
U 0.5200 UlSOllOO 
U 0.5200 UlSOllOOD 
U 0.5300 u1s01400 
U 0.5400 u1s00500 
U 0.5400 u1s00300 
U 0.5500 u1s01000 
U 0.5600 U1S01200 
U 0.6400 UlSOO600 
U 0.8000 UlsOO400 
U 1.2000 UlSOO800 
U 2.2000 u1s00900 
U 2.8000 UlSOOlOOD 

3.3000 u1s01300 
U 3.4000 u1s00200 

3.5000 u1s00100 
6.0000 ulsOO700 

U 
U 
U 

----------*---*------*-*-*--***-*---*-****-*-*------------*------* 
THALLIUM 

*_____*_____***-______________ 

bk * . . . . . . . . . . 
1 . . . . . . . . . ...*... 

groupl: 1 
min, median, max, txil/tot : 0.3800 UJ 
group2: bk 
min, median, max, bdl/tot : 0.2600 U 

777 Different populations at alpha 7 0.95 
Different Detection Limits 

Outside values test group relative to background group 
****--*-----**--**---------*-*--------*---***--------- 
lowcut = 0.2475 
lq = 0.2700 U 
median = 0.2800 U 
uq = 0.2850 U 
hicut = 0.3075 

Lower outside values: 
<< NONE FOUND>> 

Upper outside values: 
UJ 0.3800 UlSOO900 
UJ 0.3800 U1S01100 
UJ 0.3800 UlSOllOOD 
UJ 0.3800 UlSO1300 
U 0.3800 UlSOO700 
U 0.3800 UlSO1400 
U 0.3800 UlSOO800 
U 0.3800 UlSOO500 
U 0.3800 ulsOO400 
U 0.3800 u1s00200 
U 0.3800 UISOOIDOD 
U 0.3900 u1s00300 
J 0.3900 u1s01000 
U 0.4000 UlSOO600 

0.3800 U 0.4500 u 15 / 16 

0.2800 u 1.0000 B 10 / 11 
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U 0.4000 u1s01200 
U 0.4500 ulsooloo / a 

_________*_**_*__**_**-***---*---*---------*---*--**----**-*----*- 
VANADIUM 

*******-**********-***-*--**-* 

1 ** * ***** * **** * 
bk ".**iW** *** * 

groupl: 1 
min. median, max. bdl/tot : 0.5100 UJ 1.3000 . 
group2: bk' 
min. median, max. bdl/tot : 0.5100 u 0.9700 B 

no evidence of different populations at alpha=.95 
Outside values test group relative to background group 

lowcut = -0.5125 
lq = 0.7550 
median = 0.9700 
uq = 1.6000 
hicut = 2.8675 

Lower outside values: 
<< NONE FOUND>> 

Upper outside values: 
J 3.5000 u1s00500 
J 5.2000 UlSOlOOO 
J 5.8000 UlSOO300 

B 

--*--*--*----*------**--*----*---------*-*--*---- .-- 
ZINC 

bk ***** *** * * * 

1 *** **** ** *** **** 

groupl: 1 
min, median, max, bdl/tot : 
group2: bk 

2.6000 B 15.8000 

min, median, max, bdl/tot : 0.4200 B 
x+> Different populations at alpha > 0.95 

Group 1 Higher 

3.5000 B 

Outside values test group relative to background group 
*******_*-*--**-*_--*--~~*~~**~~* 
lowcut = -7.5500 
lq = 1.3000 
median = 3.5000 B 
uq = 7.2000 
hicut = 16.0500 

Lower outside values: 
<< NONE FOUND>> 

Upper outside values: 
18.7000 ulSOO800 
22.6000 UlSO1300 
30.1000 u1s00900 
31.2000 UlSOO400 
46.8000 UlSOOlOOD 
56.1000 ulSOO700 
56.4000 U'lSOO200 
60.1000 UlSOOlOO 

_*-**-**--_**__-__-________________I____-*--**--*--***-*------*--* 

ALPHA-CHLORDANE 
*---*-*--*--*--*----*----*---- 

bk * *.** * * .* . . 
1 * * ****** **** . . . . 

groupl: 1 
min, median, max, bdl/tot : 1.1000 NJ 
group2: bk 
min, median, max, bdl/tot : 0.6000 J 

77> Different populations at alpha 7 0.95 

2.9500 

1.8000 u 
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5.8000 J 3 / 16 

5.7000 B 1 / 11 

60.1000 O/ 16 

31.5000 o/ 11 

85.0000 DJ 4 / 16 

20.0000 7/ 11 

- 



Group 1 Higher 
Outside values test group relative to background group 
----_-__---------------------------------------------- 

lowcut = 1.5500 
lq = 1.7000 u 
median = 1.8000 u 
uq = 1.8000 U 
hicut = 1.9500 

Lower outside values: 
NJ 1.1000 u1s01400 

Upper outside values: 
NJ 2.4000 UlsOO500 
NJ 2.5000 UlSOO400 
NJ 3.4000 u1s01300 
J 7.0000 UlSOO600 
J 16.0000 UlSOO800 
J 20.0000 u1s00900 
J 43.0000 u1s00700 
J 67.0000 UlSOOlOO 
OJ 70.0000 UlSOOlOOD 
DJ 85.0000 UlSOO200 

--------__---_---------------------------------------------------- 
BIS(2-ETHYLHEXYLIPHTHALATE 

_-_____________----_---------- 

1 *** . . . . . . . . . . . . . 
bk . . . . . . . . . . . 

groupl: 1 
min, median, max, bdl/tot : 
group2: bk 
min, median, max. bdl/tot : 

190.0000 J 340.0000 u 350.0000 u 13 / 16 

340.0000 u 340.0000 u 360.0000 u 11 / 11 
no evidence of different populations at alpha=.95 
Outside values test group relative to background group 
---_--_-_-____---------------------------------------- 

lowcut = 325.0000 
lq = 340.0000 u 
median = 340.0000 u 

= 
L = 

350.0000 u 
365.0000 

Lower outside values: 
J 190.0000 u1s01100 
J 210.0000 u1s00500 
J 280.0000 ulsOlOOO 

Upper outside values: 
<< NONE FOUND>> 

-_-___________--_--------------------------------------- 

GAMMA-BHC (LINDANE) 
------------_----------------- 

1 * . . . . . . . . . . . . . . 
bk . . . . . . . . . . . 

groupl: 1 
min, median, max, bdl/tot : 1.2000 J 
group2: bk 
min, median, max, bdl/tot : 1.7000 u 

no evidence of different populations at alpha=.95 
Outside values test group relative to background group 
---------_--__---------------------------------------- 
lowcut = 1.6750 
lq = 1.7500 u 
median = 1.8000 U 
uq = 1.8000 u 
hicut = 1.8750 

Lower outside values: 
J 1.2000 u1s00100 

Upper outside values: 
U 9.2000 UlSOO700 
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1.7500 u 9.2000 u 15 / 16 

1.8000 u 8.7000 u 11 / 11 

--_----- 



________________-__----------------------------------------------- 
GAMMA-CHLORDANE 

________________-__----------- 

bk ** * * . . . . . . . 
1 * . -... ****** **** 

groupl: 1 
min. median, max. bdl/tot : 1.0000 J 2.3000 
group2: bk- . 
min, median, max, bdl/tot : 0.8400 J 

>>> Different populations at alpha > 0.95 
Group 1 Higher 

Outside values test group relative to background group 

1.8000 U 

53.0000 D 5 / 16 

13.0000 7/ 11 

lowcut = 1.5500 
lq = 1.7000 
median = 1.8000 

= 
uncut = 

1.8000 
1.9500 

Lower outside values: 
J 1.0000 u1s01200 

Upper outside values: 
J 2.1000 u1s00400 

2.1000 lJ1s01300 
J 2.5000 UlSOO500 

5.4000 UlSO0600 
9.4000 u1SOO800 

11.0000 u1s00900 
36.0000 U1S00700 

D 40.0000 U1S00100 
D 43.0000 UlSOOlOOD 
D 53.0000 u1s00200 

U 
U 
U 
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Outside values - location details: 

u1s00100 low: 
L gamma-BHC (Lindane) 

H 2,4,5-T 
H 2,4,5-TP (Sitvex) 
H 2,4-DB 
H 4,4'-DDE 
H Antimony 
H Aroclor-1260 
H Arsenic 
H Barium 
H Beryllium 
H Cadmium 
H Chromium 
H Cobalt 
H Copper 
H Dalapon 
H Dicamba 
H Dieldrin 
H Heptachlor epoxide 
H MCPA 
H MCPP 
H Mercury 
H Nickel 
H Potassium 
H Selenium 
H Silver 
H Sodium 
H Thallium 
H Zinc 
H alpha-Chlordane 
H garrma-Chlordane 

UlSOOlOOD 
L Acetone 

low: 

H 2,4,5-T 
H 2,4,5-TP (Silvex) 
H 2,4-DB 
H 4,4'-DDE 
H Antimony 
H Aroclor-1260 
H Arsenic 
H Barium 
H Cadmium 
H Chromium 
H Cobalt 
H Copper 
H Dalapon 
H Dicamba 
H Dieldrin 
H Heptachlor epoxide 
H MCPA 
H MCPP 
H Mercury 
H Nickel 
H Potassium 
H Silver 
H Sodium 
H Thallium 
H Zinc 
H alpha-Chlordane 
H gamma-Chlordane 

u1s00200 
L Acetone 
L Fluoranthene 

low: 

1.0000 hi: 29.0000 
1.2000 J 

41.0000 u 
34.0000 u 

180.0000 U 
21.0000 NJ 

7.1000 u 
120.0000 J 

2.5000 
15.1000 B 

0.0600 U 
2.1000 

16.1000 
0.7000 u 

14.4000 
1200.0000 u 

55.0000 u 
180.0000 D 

7.2000 
51000.0000 u 
41000.0000 u 

0.2000 
3.4000 u 

107.0000 u 
0.5500 UJ 
3.5000 

16.1000 U 
0.4500 u 

60.1000 
67.0000 J 
40.0000 D 

1.0000 hi: 27.0000 
7.0000 J 

41.0000 u 
34.0000 u 

180.0000 U 
20.0000 NJ 

6.1000 U 
64.0000 J 

2.9000 
12.1000 B 

1.1000 
14.1000 

0.5900 u 
11.3000 

1200.0000 u 
55.0000 u 

170.0000 D 
6.5000 

51000.0000 u 
41000.0000 u 

0.1600 
2.9000 U 

90.8000 U 
2.8000 U 
8.6000 u 
0.3800 U 

46.8000 
70.0000 DJ 
43.0000 D 

2.0000 hi: 31.0000 
7.0000 J 

93.0000 J 

H 2,4,5-T 40.0000 u 
H 2,4,5-TP (Silvex) 36.0000 U 
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H 2,4-DB 
H 4,4'-DDE 
H Antimony 
H Aroclor-1260 
H Arsenic 
H Barium 
H Beryllium 
H Cadmium 
H Calcium 
H Chromium 
H Cobalt 
H copper 
H Dalapon 
H Dicamba 
H Dieldrin 
H Heptachlor epoxide 
H Lead 
H MCPA 
H MCPP 
H Magnesium 
H Mercury 
H Nickel 
H Potassium 
H Silver 
H Sodium 
H Thallium 
H Zinc 
H alpha-Chlordane 
H gamma-Chlordane 

190.0000 u 
25.0000 NJ 

6.0000 U 
79.0000 J 

1.8000 B 
14.5000 B 

0.0600 U 
1.5000 

30500.0000 J 
15.5000 

0.5900 u 
11.6000 

1300.0000 u 
57.0000 u 

6.7000 J 
4.3000 

24.3000 J 
53000.0000 u 
42000.0000 U 

257.0000 B 
0.7400 
2.9000 U 

105.0000 B 
3.4000 u 

14.0000 u 
0.3800 U 

56.4000 
85.0000 DJ 
53.0000 D 

u1s00300 low: 1.0000 hi: 20.0000 
L Benzo(g,h,i)perYlene 120.0000 J 

H 2,4,5-T 
H 2,4,5-TP (Silvex) 
H 2,4-DB 
H Antimony 
H Beryllium 
H Cadmium 
H Calcium 
H Cobalt 
H Dalapon 
H Dicamba 
H MCPA 
H MCPP 
H Magnesium 
H Nickel 
H Potassium 
H Selenium 
H Silver 
H Sodium 
H Thallium 
H Vanadium 

42.0000 U 
36.0000 U 

190.0000 u 
6.2000 U 
0.0600 U 
0.6500 U 

106000.0000 J 
0.6000 U 

1300.0000 u 
57.0000 u 

53000.0000 u 
42000.0000 U 

811.0000 B 
3.0000 u 

122.0000 u 
0.4800 U 
0.5400 u 

31.8000 U 
0.3900 u 
5.8000 J 

u1s00400 low: 6.0000 hi: 33.0000 
100.0000 J 

6.0000 J 
130.0000 J 

93.0000 J 
120.0000 J 
280.0000 J 

1 
L 
L 
L 
L 
L 

H 
H 
H 
H 
H 
H 

Acenaphthene 
Acetone 
Anthracene 
Carbazole 
Dibenz(a,h)anthracene 
Indeno(l,2,3-cdjpyrene 

2,4,5-T 
2,4,5-TP (SilVeX) 
2,4-DB 
4,4'-DDE 
4,4'-DDT 
Antimony 

H Barium 
H Benzo(a)anthracene 
H Benzo(a)pyrene 
H Benzo(b)fluoranthene 
H Benzo(k)fluoranthene 

41.0000 u 
34.0000 u 

180.0000 U 
18.0000 
48.0000 

6.0000 U 
9.1000 B 

480.0000 
400.0000 
410.0000 
390.0000 
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H Beryllium 
H Cadmium 
H Chrysene 
H Cobalt 
H Copper 
H Dalapon 
H Dicamba 
H Fluoranthene 
H Iron 
H Lead 
H MCPA 
H MCPP 
H Nickel 
H Phenanthrene 
H Potassium 
H Pyrene 
H Silver 
H Sodium 
H Thallium 
H Zinc 
H alpha-Chlordane 
H gamma-Chlordane 

u1s00500 low: 

H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 

2,4,5-T 
2,4,5-TP (Silvex) 
2,4-DB 
Antimony 
Beryllium 
Cadmium 
Calcium 
Cobalt 
Dalapon 
Dicamba 
Fluoranthene 
MCPA 
MCPP 
Magnesium 
Nickel 
Potassium 
Pyrene 
Silver 
Sodium 
Thallium 
Vanadium 
alpha-Chlordane 
gamma-Chlordane 

UlSOO600 low: 

Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g,h,i)perylene 
Benzo(k)fluoranthene 
Chrysene 
Indeno(l,2,3-cdjpyrene 
Phenanthrene 
bis(2-EthylhexylIphthalate 

H 2,4,5-T 
H 2,4,5-TP (Silvex) 
H 2,4-DB 
H Antimony 
H Beryllium 
H Cadmium 
H Calcium 
H Cobalt 
H Dalapon 
H Dicamba 
H Dieldrin 
H MCPA 
H MCPP 

0.0800 U 
0.6300 U 

500.0000 
0.5900 u 
5.1000 

1200.0000 u 
55.0000 u 

1100.0000 
944.0000 J 

22.5000 J 
51000.0000 u 
41000.0000 u 

2.9000 u 
620.0000 

92.6000 u 
1000.0000 

0.8000 U 
11.6000 U 

0.3800 U 
31.2000 

2.5000 NJ 
2.1000 J 

hi: 23.0000 
190.0000 J 
200.0000 J 
250.0000 J 
220.0000 J 
210.0000 J 
270.0000 J 
160.0000 J 
150.0000 J 
210.0000 J 

41.0000 u 
35.0000 u 

190.0000 u 
6.1000 U 
0.0600 U 
0.6400 U 

62500.0000 J 
0.6000 U 

1200.0000 u 
56.0000 U 

490.0000 
51000.0000 u 
41000.0000 u 

503.0000 B 
2.9000 u 

91.5000 u 
430.0000 

0.5400 u 
22.8000 U 

0.3800 U 
3.5000 J 
2.4000 NJ 
2.5000 J 

hi: 22.0000 

41.0000 u 
35.0000 u 

190.0000 u 
6.3000 U 
0.0700 u 
0.6600 u 

32800.0000 J 
0.6100 U 

1200.0000 u 
56.0000 U 

4.4000 
51000.0000 u 
41000.0000 u 
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H Magnesium 
H Nickel 
H Potassium 
H Selenium 
H Silver 
H Sodium 
H Thallium 
H alpha-Chlordane 
H gamma-Chlordane 

u1s00700 low: 

H 2.4.5-T 
H 2;4;5-TP (Silvex) 
H 2,4-DB 
H 4,4'-DDD 
H 4,4'-DDE 
H 4,4'-DDT 
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 Barium 
H Beryllium 
H Cadmium 
H Chromium 
H Cobalt 
H Copper 
H Dalapon 
H Dicamba 

Dieldrin H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 

Endosulfan I 
Endosulfan II 
Endosulfan sulfate 
Endrin 
Endrin aldehyde 
Endrin ketone 
Heptachlor 
Heptachlor epoxide 
MCPA 
MCPP 
Mercury 
Methoxychlor 
..- . t 
NlCKel 

Potassium 
H Silver 
H Sodium 
H Thallium 
H Toxaphene 
H Zinc 
H alpha-BHC 
H alpha-Chlordane 
H beta-BHC 
H delta-BHC 
H gamna-BHC (Lindane) 
H gamma-Chlordane 

ulsOO800 
L Acetone 
L Beryllium 

low: 

H 2,4,5-T 43.0000 u 
H 2,4,5-TP (Silvex) 37.0000 u 
H 2,4-DB 190.0000 u 
H Antimony 6.1000 U 
H Aroclor-1260 50.0000 J 
H Arsenic 1.3000 B 

254.0000 B 
3.0000 u 

113.0000 u 
0.4900 UJ 
0.6400 U 

13.7000 u 
0.4000 u 
7.0000 J 
5.4000 

0.0000 hi: 50.0000 

43.0000 u 
37.0000 U 

200.0000 u 
18.0000 U 
43.0000 J 
18.0000 J 

9.2000 U 
6.1000 U 

180.0000 U 
360.0000 U 
180.0000 U 
180.0000 U 
180.0000 U 
180.0000 U 
150.0000 J 

1.4000 6 
19.1000 B 

0.0800 U 
1.4000 

26.8000 

2.0000 hi: 

0.5900 u 
15.2000 

1300.0000 u 
59.0000 u 
89.0000 

9.2000 U 
18.0000 U 
18.0000 U 
18.0000 U 
18.0000 U 
18.0000 U 
9.2000 U 
6.7000 J 

54000.0000 u 
43000.0000 u 

0.1600 
92.0000 U 

2.9000 U 
93.8000 U 

6.0000 
10.9000 u ,. 

0.3800 U 
920.0000 U 

56.1000 
9.2000 U 

43.0000 J 
9.2000 U 
9.2000 U 
9.2000 U 

36.0000 

24.0000 
6.0000 J 
0.0200 u 
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H Cadmium 
H Chromium 
H Cobalt 
H Copper 
H Dalapon 
H Dicamba 
H Dieldrin 
H MCPA 
H MCPP 
H Mercury 
H Nickel 
H Potassium 
H Silver 
H Sodium 
H Thallium 
H Zinc 
H alpha-Chlordane 
H gawa-Chlordane 

u1s00900 
L Beryllium 

H 2,4,5-T 
H 2.4.5-TP (Sitvex) 
H 2;4:DB 
H Antimony 
H Aroclor-1260 
H Arsenic 
H Barium 
H Cadmium 
H Chromium 
H Cobalt 
H Copper 
H Dalapon 
H Dicamba 
H Dieldrin 
H MCPA 
H MCPP 
H Mercury 
H Nickel 
H Potassium 
H Silver 
H Sodium 
H Thallium 
H Zinc 
H alpha-Chlordane 
H gamna-Chlordane 

u1s01000 
L 
L 

H 
H 
H 
H 
H 

low: 

0.6400 U 
5.2000 
0.6000 U 
5.3000 

1300.0000 u 
58.0000 u 
98.0000 D 

54000.0000 u 
43000.0000 u 

0.1100 
2.9000 u 

91.2000 U 
1.2000 u 
8.5000 u 
0.3800 u 

18.7000 
16.0000 J 
9.4000 

1.0000 hi: 25.0000 
0.0200 u 

41.0000 u 
35.0000 u 

180.0000 U 
6.0000 u 

84.0000 
1.8000 J 

11.8000 B 
0.8000 B 
9.8000 
0.5900 u 
8.2000 

1200.0000 u 
55.0000 u 
15.0000 

51000.0000 u 
41000.0000 u 

0.1400 
2.9000 u 

90.4000 u 
2.2000 u 
7.2000 U 
0.3800 UJ 

30.1000 
20.0000 J 
11 .oooo 

low: 5.0000 hi: 26.0000 
Benzo(a)anthracene 
Chrysene 
Fluoranthene 
Pyrene 
bis(2-EthylhexylIphthalate 

2,4,5-T 
2,4,5-TP (Silvex) 
2,4-DB 
Acetone 
Antimony 
Benzo(a)pyrene 
Benzo(g,h,i)perylene 
Benzo(k)fluoranthene 
Beryllium 
Cadmium 
Calcium 
Cobalt 
Dalapon 
DibenzCa,h)anthracene 
Dicamba 
IndenoCl,2,3-cdlpyrene 
MCPA 
MCPP 

120.0000 J 
210.0000 J 
120.0000 J 
160.0000 J 
280.0000 J 

42.0000 u 
36.0000 U 

190.0000 u 
18.0000 J 
6.2000 u 

1200.0000 
2500.0000 
4000.0000 D 

0.0500 u 
0.6500 U 

119000.0000 J 
0.6100 U 

1300.0000 u 
760.0000 

57.0000 u 
2300.0000 

53000.0000 u 
42000.0000 U 
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H Magnesium 
H Nickel 
H Potassium 
H Selenium 
H Silver 
H Sodium 
H Thallium 
H vanadium 

922.0000 B 
3.0000 u 

93.5000 u 
4.8000 UJ 
0.5500 u 

36.2000 U 
0.3900 J 
5.2000 J 

u1s01100 low: 
L bis(2-EthylhexylIphthalate 

1.0000 hi: 17.0000 
190.0000 J 

H 2,4,5-T 
H 2,4,5-TP (Silvex) 
H 2,4-DB 
H Antimony 
H Cadmium 
H Calcium 
H Dalapon 
H Dicamba 
H MCPA 
H MCPP 
H Magnesium 
H Nickel 
H Potassium 
H Selenium 
H Silver 
H Sodium 
H Thallium 

41.0000 u 
35.0000 u 

180.0000 U 
6.0000 U 
0.6200 U 

22500.0000 J 
1200.0000 u 

55.0000 u 
51000.0000 u 
41000.0000 u 

190.0000 B 
2.9000 U 

89.3000 U 
4.6000 UJ 
0.5200 U 

13.5000 u 
0.3800 UJ 

UlSOllOOD 
L Acetone 
L Beryllium 

low: 2.0000 hi: i6.0000 
8.0000 J 
0‘0300 u 

H 2,4,5-T 
H 2,4,5-TP (Silvex) 
H 2,4-DB 
H Antimony 
H Cadmium 
H Calcium 
H Dalapon 
H Dicamba 
H MCPA 
H MCPP 
H Magnesium 
H Nickel 
H Potassium 
H Silver 
H Sodium 
H Thallium 

41.0000 u 

u1s01200 low: 
L Acetone 
L gamma-Chlordane 

35.0000 u 
180.0000 U 

6.0000 U 
0.6200 U 

20900.0000 J 
1200.0000 u 

55.0000 u 
51000.0000 u 
41000.0000 u 

176.0000 B 
2.9000 U 

89.3000 U 
0.5200 U 

10.8000 U 
0.3800 UJ 

2.0000 hi: 21.0000 
8.0000 J 
1.0000 J 

H 2,4,5-T 
H 2,4,5-TP (Silvex) 
H 2,4-DB 
H Antimony 
H Arsenic 
H Beryllium 
H Cadmium 
H Calcium 
H Cobalt 
H Dalapon 
H Dicamba 
H Dieldrin 
H MCPA 
H MCPP 
H Magnesium 
H Nickel 
H Potassium 
H Selenium 

42.0000 U 
35.0000 u 

190.0000 u 
6.3000 U 
0.9100 B 
0.0600 U 
0.6600 u 

58900.0000 J 
0.6600 u 

1300.0000 u 
56.0000 U 

3.8000 
52000.0000 U 
42000.0000 U 

445.0000 B 
3.0000 u 

10810000 U 
0.4900 UJ 
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H Silver 
H Sodium 
H Thallium 

UlSO13OD 
L Acetone 

H 2,4,5-T 
H 2,4,5-TP (Silvex) 
H 2,4-DB 
H Antimony 
H Arsenic 
H Cadmium 
H Cobalt 
H Copper 
H Dalapon 
H Dicamba 
H MCPA 
H MCPP 
H Nickel 
H Potassium 
H Silver 
H Sodium 
H Thallium 
H Zinc 
H alpha-Chlordane 
H gamma-Chlordane 

u1s01400 
L Acetone 
L Beryllium 
L alpha-Chlordane 

H 2,4,5-T 
H 2,4,5-TP (Silvex) 
H 2,4-DB 
H Antimony 
H Arsenic 
H Cadmium 
H Cobalt 
H Dalapon 
H Dicamba 
H MCPA 
H MCPP 
H Nickel 
H Potassium 
H Silver 
H Sodium 
H Thallium 

ii I 

0.5600 U 
20.5000 u 

0.4000 u 

low: 1.0000 hi: 20.0000 
6.0000 J 

41.0000 u 
35.0000 u 

180.0000 U 
6.1000 U 
0.8300 B 
0.6400 U 
0.6800 u 
4.6000 B 

1200.0000 u 
55.0000 u 

51000.0000 u 
41000.0000 u 

2.9000 U 
90.9000 u 

3.3000 
9.3000 u 
0.3800 UJ 

22.6000 
3.4000 NJ 
2.1000 

low: 3.0000 hi: 16.0000 
7.0000 J 
0.0300 u 
1.1000 NJ 

41.0000 u 
35.0000 u 

180.0000 U 
6.1000 U 
1.0000 B 
0.6400 U 
0.5900 u 

1200.0000 u 
55.0000 u 

51000.0000 u 
41000.0000 u 

2.9000 U 
91.0000 u 

0.5300 u 
9.2000 u 
0.3800 U 

Outside values - parameters counts 
parameter, low values, high values: 

2,4,5-T 
2,4,5-TP (Silvex) 
2,4-DB 
4,4'-DDD 
4,4/-DDE 
4,4'-DDT 
Acenaphthene 
Acetone 
Aldrin 
Anthracene 
Antimony 
Aroclor-1016 
Aroclor-1221 
Aroclor-1232 
Aroclor-1242 
Aroclor-1248 
Aroclor-1254 
Aroclor-1260 
Arsenic 
Barium 

0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
1 .oooo 
8.0000 
0.0000 
1 .oooo 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 

16.0000 
16.0000 
16.0000 

1 .oooo 
5.0000 
2.0000 
0.0000 
1 .oooo 
1 .oooo 
0.0000 

16.0000 
1 .oooo 
1 .oooo 
1 .oooo 
1 .oooo 
1 .oooo 
1 .oooo 
6.0000 
9.0000 
6.0000 
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Benzo(a)anthracene 2.0000 
Benzo(a)pyrene 1 .oooo 
Benzo(b)fluoranthene 1 .oooo 
Benzo(g,h,i)peryLene 2.0000 
Benzo(k)fluoranthene 1 .oooo 
Beryllium 4.0000 
Cadmium 0.0000 
Calcium 0.0000 
Carbazole 1 .oooo 
Chromium 0.0000 
Chrysene 2.0000 
Cobalt 0.0000 
Copper 0.0000 
Dalapon 0.0000 
Dibenz(a,h)anthracene 1 .oooo 
Dicamba 0.0000 
Dieldrin 0.0000 
Endosulfan I 0.0000 
Endosulfan II 0.0000 
Endosulfan sulfate 0.0000 
Endrin 0.0000 
Endrin aldehyde 0.0000 
Endrin ketone 0.0000 
Fluoranthene 2.0000 
Heptachlor 0.0000 
Heptachlor epoxide 0.0000 
Indeno(l,2,3-cd)pyrene 2.0000 
Iron 0.0000 
Lead 0.0000 
MCPA 0.0000 
MCPP 0.0000 
Magnesium 0.0000 
Mercury 0.0000 
Methoxychlor 0.0000 
Nickel 0.0000 
Phenanthrene 1.0000 
Potassium 0.0000 
Pyrene 1 .oooo 
Selenium 0.0000 
Silver 0.0000 
Sodium 0.0000 
Thallium 0.0000 
Toxaphene 0.0000 
Vanadium 0.0000 
Zinc 0.0000 
alpha-BHC 0.0000 
alpha-Chlordane 1.0000 
beta-BHC 0.0000 
bis(2-EthylhexylJphthalate 3.0000 
delta-BHC 0.0000 
gamma-BHC (Lindane) 1 .oooo 
gamma-Chlordane 1 .oooo 

Points used: 
u1s00100 
UlSOOlOOD 
u1s00200 
u1s00300 
u1s00400 
u1s00500 
ulSOO600 
u1s00700 
UlSOO800 
u1s00900 
u1s01000 
u1s01100 
UlSOllOOD 
u1s01200 
u1s01300 
u1s01400 

1 .oooo 
2.0000 
1 .oooo 
1 .oooo 
2.0000 
9.0000 

16.0000 
8.0000 
0.0000 
6.0000 
1 .oooo 

14.0000 
8.0000 

16.0000 
1 .oooo 

16.0000 
8.0000 
1 .oooo 
1 .oooo 
1 .oooo 
1.0000 
1.0000 
1 .oooo 
2.0000 
1 .oooo 
4.0000 
1 .oooo 
1.0000 
2.0000 

16.0000 
16.0000 

8.0000 
6.0000 
1 .oooo 

16.0000 
1 .oooo 

16.0000 
2.0000 
6.0000 

16.0000 
16.0000 
16.0000 
1 .oooo 
3.0000 
8.0000 
1 .oooo 

10.0000 
1 .oooo 
0.0000 
1 .oooo 
1 .oooo 

10.0000 
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Outside values locations counts 
location, low values, high values: 

u1s00100 1 .oooo 
UlSOOlOOD 0.0000 
u1s00200 9.0000 
u1s00300 1 .oooo 
u1s00400 5.0000 
u1s00500 9.0000 
u1s00700 0.0000 
u1s01000 5.0000 
u1s01100 1 .oooo 
u1s01200 0.0000 
u1s01300 0.0000 
u1s01400 8.0000 

-----------_------------------------, 
4,4'-DDD 

------------------------------ 

40.0000 
2.0000 
3.0000 

59.0000 
11.0000 

2.0000 
25.0000 
63.0000 

1 .oooo 
91.0000 

1 .oooo 
0.0000 

Outside values relative to own group for group: 1 
----_------------_-_------------------------------------ 

lowcut = 3.2500 
lq = 3.4000 u 
median = 3.4000 u 
uq = 3.5000 u 
hicut = 3.6500 

Lower outside values: 
<< NONE FOUND>> 

Upper outside values: 
U 18.0000 UlSOO700 

________________________________________-------------------------- 
4,4'-DDE 

-------------_---------------- 

Outside values relative to own group for group: 1 
-_----_------------------------------------------------- 
lowcut = -20.0000 
lq = 3.4000 u 
median = 3.4500 u 

= 
zcut = 

19.0000 
42.4000 

Lower outside values: 
<< NONE FOUND>> 

Upper outside values: 
J 43.0000 u1s00700 

4,4'-DDT 
-_---------------------------- 

Outside values relative to own group for group: 1 
--_----------_------------------------------------------ 

lowcut = -11.0000 
Lq = 3.4000 u 
median = 3.4500 u 
uq = 13.0000 
hicut = 27.4000 

Lower outside values: 
<< NONE FOUND>> 

Upper outside values: 
48.0000 UlSOO400 
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__________________-_---------------------------------------------- 
ACENAPHTHENE 

_______-_------_----- -___-__-- 

Outside values relative to own group for group: 1 
____________________------------------------------------ 

lowcut = 340.0000 
lq = 340.0000 IJ 
median = 340.0000 u 
uq = 340.0000 u 
hicut = 340.0000 

Lower outside values: 
J 100.0000 u1s00400 

Upper outside values: 
U 350.0000 u1s01200 
U 350.0000 u1s00300 
U 350.0000 u1s01000 

____________________----------------------------------------------- 
ACETONE 

__________-__-__-__----------- 

Outside values relative to own group for group: 1 
____________________------------------------------------ 

lowcut = 2.5000 
lq = 7.0000 
median = 8.5000 
uq = 10.0000 u 
hicut = 14.5000 

Lower outside values: 
<< NONE FOUND>> 

Upper outside values: 
J 18.0000 UlSOlOOO 

____________________---------------------------------------------- 
ALDRIN 

__-___-_--__--_---_---------.- 

Outside values relative to own group for group: 1 
____________________------------------------------~----- 

lowcut = 1.5500 
lq = 1.7000 u 
median = 1.7500 u 
uq = 1.8000 U 
hicut = 1.9500 

Lower outside values: 
<< NONE FOUND>> 

Upper outside values: 
U 9.2000 UlSOO700 

________________________________________-------------------------- 
ALUM1 NUM 

---_-------------------------- 

Outside values relative to own group for group: 1 
____________________------------------------------------ 

lowcut = -317.7500 
lq = 392.5000 
median = 531.0000 
uq = 866.0000 
hicut = 1576.2500 

Lower outside values: 
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<< NONE FOUND>> 
Upper outside values: 

<< NONE FOUND>> 

-------------------_---------------------------------------------- 
ANTHRACENE 

------------------_----------- 

Outside values relative to own group for group: 1 
______________---_-_------------------------------------ 

lowcut = 340.0000 
lq = 340.0000 u 
median = 340.0000 u 
uq q 340.0000 u 
hicut = 340.0000 

Lower outside values: 
J 130.0000 u1s00400 

Upper outside values: 
U 350.0000 u1s01200 
U 350.0000 u1s00300 
U 350.0000 u1s01000 

------------------------------------------------------------------ 
AROCLOR-1260 

-------_-----------_---------- 

Outside values relative to own group for group: 1 
------_---------__-------------------------------------- 

lowcut = -22.2500 
lq = 34.0000 u 
median = 35.0000 u 
uq = 71.5000 
hicut = 127.7500 

Lower outside values: 
<< NONE FOUND>> 

Upper outside values: 
J 150.0000 u1s00700 

------_____-____________________________-------------------------- 
ARSENIC 

--------------_--------------- 

Outside values relative to own group for group: 1 
___------_-_____________________________---------------. 

lowcut = -1.4000 
lq = 0.4000 u 
median = 0.8700 
uq = 1.6000 
hicut = 3.4000 

Lower outside values: 
<< NONE FOUND>> 

Upper outside values: 
<< NONE FOUND>> 

------------------------------------------------------------------ 
BARIUM 

------------------------------ 

Outside values relative to own group for group: 1 
--_-_-_--__------___------------------------------------ 

lowcut = -7.8000 
lq = 4.0500 
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median = 4.6000 
uq = 11.9500 
hicut = 23.8000 

Lower outside values: 
<< NONE FOUND>> 

Upper outside values: 
<< NONE FOUND>> 

_____________--_--_----------------------------------------------- 
BENZO(A)ANTHRACENE 

_____________--_---_---------- 

Outside values relative to own group for group: 1 
___________________------------------------------------- 

lowcut = 340.0000 
lq = 340.0000 u 
median = 340.0000 u 
uq = 340.0000 u 
hicut = 340.0000 

Lower outside values: 
J 120.0000.U1S01000 
J 190.0000 u1s00500 

Upper outside values: 
U 350.0000 u1s01200 
U 350.0000 u1s00300 

480.0000 UlSOO400 

____________________------------*--------------------------------. 
BENZO(A)PYRENE 

___________________----------- 

Outside values relative to own group for group: 1 
__________-_--_--_-------------------------------------- 

lowcut = 332.5000 
lq = 340.0000 u 
median = 340.0000 u 
uq = 345.0000 u 
hicut = 352.5000 

Lower outside values: 
J 200.0000 u1s00500 

Upper outside values: 
400.0000 u1s00400 

1200.0000 u1s01000 

________________________________________-------------------------- 
BENZO(B)FLUORANTHENE 

___________________----------- 

Outside values relative to own group for group: 1 
____________-__-__-_------------------------------------ 

lowcut = 332.5000 
Lq = 340.0000 u 
median = 340.0000 u 
uq = 345.0000 u 
hicut = 352.5000 

Lower outside values: 
J 250.0000 UlSOO500 

Upper outside values: 
410.0000 u1s00400 
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____________________---------------------------------------------- 
BENZO(G,H,I)PERYLENE 

______________-_____---------- 

Outside values relative to own group for group: 1 
____________________------------------------------------ 

lowcut = 340.0000 
lq = 340.0000 u 
median = 340.0000 u 
uq = 340.0000 u 
hicut = 340.0000 

Lower outside values: 
J 120.0000 u1s00300 
J 220.0000 u1s00500 

Upper outside values: 
U 350.0000 u1s01200 

350.0000 u1s00400 
2500.0000 UlSOlOOO 

____________________---------------------------------------------- 
BENZO(K)FLUORANTHENE 

____----___--_-_____---------- 

Outside values relative to own group for group: 1 
____________________------------------------------------ 

lowcut = 332.5000 
lq = 340.0000 u 
median = 340.0000 u 
uq = 345.0000 u 
hicut = 352.5000 

Lower outside values: 
J 210.0000 u1s00500 

Upper outside values: 
390.0000 u1s00400 

D 4000.0000 u1s01000 

________________________________________-------------------------- 
CADMIUM 

____________________---------- 

Outside values relative to own group for group: 1 
____________________--------------------------- --_---- -- 

lowcut = 0.1750 
lq = 0.6400 U 
median = 0.6500 U 
uq = 0.9500 
hicut = 1.4150 

Lower outside values: 
<< NONE FOUND>> 

Upper outside values: 
1.5000 u1s00200 
2.1000 u1s00100 

_________-__________------------------ ________---_--____---------- 
CALCIUM 

__________-_---_____---------- 

0 Outside values relative to own group for group: 1 
--I----------------------------------------------------- 

lowcut = -60562.5000 
lq = 3285.0000 
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median = 14705.0000 
ua = 45850.0000 
hi'cut = 109697.5000 

Lower outside values: 
<< NONE FOUND>> 

Upper outside values: 
J 119000.0000 UlSOlOOO 

___________-___---_----------------------------------------------- 
CARBAZOLE 

________________-___---------- 

Outside values relative to own group for group: 1 
___________--_______------------------------------------ 

lowcut = 340.0000 
lq = 340.0000 u 
median = 340.0000 u 

= 
zcut = 

340.0000 u 
340.0000 

Lower outside values: 
J 93.0000 u1s00400 

Upper outside values: 
U 350.0000 u1s01200 
U 350.0000 u1s00300 
U 350.0000 u1s01000 

_-___--___---_---___---------------------------------------------- 
CHROMIUM 

------------------------------ 

.n 

Outside values relative to own group for group: 1 
____________________------------------------------------ 

lowcut = -11.1750 
lq = 2.7000 
median = 3.9000 

= 
FITcut = 

11.9500 
25.8250 

Lower outside values: 
<c NONE FOUND>> 

Upper outside values: 
26.8000 UlSOO700 

--___--___--___--__----------------------------------------------- 
CHRYSENE 

________________-___---------- 

Outside values relative to own group for group: 1 
-------------------------------------------------------- 

lowcut = 340.0000 
lq = 340.0000 u 
median = 340.0000 u 
uq = 340.0000 u 
hicut = 340.0000 

Lower outside values: 
J 210.0000 u1s01000 
J 270.0000 UlSOO500 

Upper outside values: 
U 350.0000 u1s01200 
U 350.0000 u1s00300 

500.0000 u1s00400 
n 
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_______-______-_____----------------------------------------- ---_- 
COPPER 

_______-_-___--_____---------- 

Outside values relative to own group for group: 1 
____________________------------------------------------ 

Lowcut = -12.0000 
lq = 1.0500 u 
median = 3.6500 
uq = 9.7500 
hicut = 22.8000 

Lower outside values: 
<< NONE FOUND>> 

Upper outside values: 
<< NONE FOUND>> 

_______-_______--___---------------------------------------------- 
DIBENZ(A,H)ANTHRACENE 

_______-_-__----__--__________ 

Outside values relative to own group for group: 1 
______________-_____------------------------------------ 

Lowcut = 340.0000 
lq = 340.0000 u 
median = 340.0000 u 
uq = 340.0000 u 
hicut = 340.0000 

Lower outside values: 
J 120.0000 u1s00400 

. Upper outside values: 
U 350.0000 u1s01200 
U 350.0000 u1s00300 

760.0000 UlSOlOOO 

____________________-------------------------------------- ------_- 
DIELDRIN 

____________________---------- 

Outside values relative to own group for group: 1 
_______-_____------- __________-___----_______I__________ 

lowcut = -69.5000 
lq = 3.4000 u 
median = 3.6500 U 
uq = 52.0000 
hicut = 124.9000 

Lower outside values: 
<< NONE FOUND>> 

Upper outside values: 
D 170.0000 UlSOOlOOD 
D 18O.ODOO ulsOOlD0 

____________________---------------------------------------------- 
FLUORANTHENE 

_____________--_____---------- 

Outside values relative to own group for group: 1 
________-___________------------------------------------ 

lowcut = 332.5000 
lq = 340.0000 u 
median = 340.0000 u 
uq = 345.0000 u 
hicut = 352.5000 
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Lower outside values: 
J 93.0000 u1s00200 
J 120.0000 u1s01000 

Upper outside values: 
490.0000 UlSOO5DO 

1100.0000 u1s00400 

___-__--__-__-_--_--____________________-------------------------- 
HEPTACHLOR EPOXIDE 

____________--_--------------- 

Outside values relative to own group for group: 1 
________________________________________---------------- 

lowcut = -0.3250 
lq = 1.7000 u 
median = 1.8000 u 
uq = 3.0500 u 
hicut = 5.0750 

Lower outside values: 
<< NONE FOUND>, 

Upper outside values: 
6.5000 lJ1S00100D 

J 6.7000 UlSOO700 
7.2000 UlSOOlOO 

___-__-___________-_-----------.---------------------------------- 
INDEN0(1,2,3-CD)PYRENE 

-------_-----------_---------- 

Outside values relative to own group for group: 1 
__--------_--------------------------------------------- 

Lowcut = 340.0000 
lq = 340.0000 u 
median = 340.0000 u 
uq = 340.0000 u 
hicut = 340.0000 

Lower outside values: 
J 160.0000 UlSOO500 
J 280.0000 UlSOO400 

Upper outside values: 
U 350.0000 u1s00300 
U 350.0000 u1s01200 

2300.0000 UlSOlOOO 

_--__-_---_-----_--_---------------------------------------------- 
IRON 

----------------_--_---------- 

Outside values relative to.own group for group: 1 
_--_--_--_--__-__-______________________---------------- 
lowcut = -303.5000 
lq = 142.0000 
median = 304.0000 

= 
Ecut = 

439.0000 
884.5000 

Lower outside values: 
<< NONE FOUND>> 

Upper outside values: 
J 944.0000 u1s00400 
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,n 
-___---_----__---__----------------------------------------------- 

LEAD 
______-___--___--__-__________ 

Outside values relative to own group for group: 1 
-___-______-__------------------------------------------ 

lowcut = -16.6500 
Lq = 2.2500 
median = 5.1500 

LTcut : 
14.8500 
33.7500 

Lower outside values: 
<< NONE FOUND>> 

Upper outside values: 
<< NONE FOUND>> 

-____-__---------------------------------------------------------- 
MAGNESIUM 

__________--__--___----------- 

Outside values relative to own group for group: 1 
-___--_---------_--------------------------------------- 
Lowcut = -337.8750 
lq = 75.4500 
median = 155.5000 
uq = 351.0000 
hicut q 764.3250 

Lower outside values: 
<< NONE FOUND>, 

Upper outside values: 
B 811.0000 UlSOO300 
B 922.0000 UlSOlOOO 

_______________-__------------------------------------------------ 
MANGANESE 

-___--________--__^----------- 

Outside values relative to own group for group: 1 
-------__----------------------------------------------- 

lowcut = -5.8500 
lq = 2.8500 
median = 6.7500 

= 
::cut = 

8.6500 
17.3500 

Lower outside values: 
<< NONE FOUND>> 

Upper outside values: 
<< NONE FOUND>> 

-----------_------------------------------------------------------ 
MERCURY 

____--___--___-____----------- 

Outside values relative to own group for group: 1 
----------_--------------------------------------------- 
lowcut = -0.1750 
lq = 0.0200 u 
median = 0.0450 

= 
%ut = 

0.1500 
0.3450 

Lower outside values: 

<< NONE FOUND>> 
Upper outside values: 

0.7400 u1s00200 
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‘. 

____________________---------------------------------------------- 
PHENANTHRENE 

___________-_----------------- 

Outside values relative to own group for group: 1 
__________________-_------------------------------------ 

lowcut = 332.5000 
lq =‘ 3~~.':..0000 U 
median = 3+".0000 u 

= 
2cut = 

345.0000 U 
352.5000 

Lower outside values: 
J 150.0000 u1s00500 

Upper outside values: 
620.0000 UlSOO400 

___________-_----------------------------------------------------- 
POTASSIUM 

__-_--_--_-------------------- 

Outside values relative to own group for group: 1 
_____-_______--_---------------------------------------- 

lowcut = 68.1250 
lq = 90.8500 U 
median = 92.0500 U 
uq = 106.0000 U 
hicut = 128.7250 

Lower outside values: 
<< NONE FOUND>> 

Upper outside values: 
<< NONE FOUND>> 

__________-__--_--_----------------------------------------------- 
PYRENE 

______________-__-_-__________ 

Outside values relative to own group for group: 1 

_-__-_--__-__--_--_------------------------------------- 

lowcut = 332.500; 
lq = 340.OOO.“ IJ 
median q 340.00b b' 

= 
%ut = 

345.0000 LJ 
352.5000 

Lower outside values: 
J 160.0000 UlSOlOOO 

Upper outside values: 
430.0000 UlSOO5OD 

1000.0000 u1s00400 

-------------------*--------------------------------------------~- 
SILVER 

-__^_---------_--_------------ 

Outside values relative to own group for group: 1 
-------_--_---_--_--____________________---------------- 

lowcut = -3.2250 
lq = 0.5400 u 
median = 0.7200 U 
uq = 3.0500 u 
hicut = 6.8150 
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Lower outside values: 
-c< NONE FOUND>> 

Upper outside values: 
<< NONE FOUND>> 

Outside values relative to own group for group: 1 
_________*__*****___~**~*******~~~**~**~*~****~*~~*****~ 

lowcut = 0.3650 
lq = 0.3800 U 
median = 0.3800 U 

= 
hUTcut = 

0.3900 u 
0.4050 

Lower outside values: 
<< NONE FOUND>> 

Upper outside values: 
U 0.4500 u1s00100 

Outside values relative to own group for group: 1 
__*____***____********~~****~ 

lowcut = -1.2750 
lq = 0.8700 
median = 1.3000 

= 
hU:cut = 

2.3000 
4.4450 

Lower outside values: 
<< NONE FOUND>> 

Upper outside values: 
J 5.2000 UlSOlOOO 
J 5.8000 UlSOO300 

__****_***_*****_--***-**-**- 
ZINC 

Outside values relative to own group for group: 1 
**_***__*-_*_**-_-**----*---*-***-***--*--*-***********- 

lowcut = -46.8750 
lq = 4.6500 
median = 15.8000 
uq = 39.0000 
hicut = 90.5250 

Lower outside values: 
<< NONE FOUND>> 

Upper outside values: 
<< NONE FOUND>> 

___***_***___****__****~~**~**************~******~***********~*-** 
ALPHA-CHLORDANE 

***_-*-----**----*-*-****-**-- 

Outside values relative to own group for group: 1 
**__******_**_**_**~~***~~~**~****~~~**~~~~***~~***~~*~* 

Lowcut = -42.8750 
lq = 1.7500 u 
median = 2.9500 
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uq = 31.5000 
hicut = 76.1250 

Lower outside values: 
<< NONE FOUND>> 

Upper outside values: 
DJ 85.0000 UlSOO200 

Outside values relative to own group for group: 1 
_______*__*__***_***~*~*~*~~*~*~**~~**~**~*~*******~**~* 

lowcut 
Lq 
median 

uncut 
Lower 
J 
J 
J 

= 340.0000 
= 340.0000 u 
= 340.0000 u 
= 340.0000 u 
= 340.0000 
outside values: 
190.0000 u1s01100 
210.0000 u1s00500 
280.0000 UlSOlOOO 

Upper outside values: 
U 350.0000 u1s00300 
U 350.0000 u1s01200 

*__*__-***--***--__*---**--**-*--***------*--***---****-----***--- 
GAMMA-BHC (LINDANE) 

*_**__*__***__**~*_*~*~*~**~** 

Outside values relative to own group for group: 1 
**_**_**_~*_**~~******~~~~*~~***~**~~*~******~***~**~**- 

lowcut q 1.5500 
lq = 1.7000 U 
median = 1.7500 u 

= 
zcut = 

1.8000 U 
1.9500 

Lower outside values: 
J 1.2000 u1s00100 

Upper outside values: 
U 9.2000 UlSOO700 

Outside values relative to own group for group: 1 
__*__*_***____*_***~~**~~*~~********~**~~****~ **_******* 
lowcut = -30.8750 
Lq = 1.7500 u 
median = 2.3000 

= 
hU:cut = 

23.5000 
56.1250 

Lower outside values: 
<< NONE FOUND>> 

Upper outside values: 
<< NONE FOUND>> 
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Outside values - location details: 

u1s00100 1 .oooo 
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 
H 
H 
H 
H 
H 
H 
H 
H 
H 

H 

l,l,l-Trichloroethane 
1,1,2,2-Tetrachloroethane 
1,1,2-Trichloroethane 
1,1-Dichloroethane 
1,1-Dichloroethene 
l,E-Dichloroethane 
1,2-Dichloroethene (totat) 
1,2-Dichloropropane 
2-Butanone 
2-Hexanone 
4-Methyl-2-pentanone 
Antimony 
Benzene 
Bromodichloromethane 
Bromoform 
Bromomethane 
Cadmium 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
Cobalt 
Dibromochloromethane 
Dieidrin 
Ethylbenzene 
Heptachlor epoxide 
Methylene chloride 
Nickel 
Selenium 
Styrene 
Tetrachloroethene 
Thallium 
Toluene 
Trichloroethene 
Vinyl chloride 
Xylene (total) 
cis-1,3-Dichloropropene 
gamma-BHC (Lindane) 
trans-1,3-Dichloropropene 

UlSOOlOOD 
H Dieldrin 
H Heptachlor epoxide 

0.0000 2.0000 
170.0000 D 

6.5000 

U1S00200 9.0000 3.0000 
L 2,4,5-Trichlorophenoi 840.0000 U 
L 2,4-Dinitrophenol 840.0000 U 
L 2-Nitroaniline 840.0000 U 
L 3-Nitroaniline 840.0000 U 
L 4,6-Dinitro-2-methylphenol 840.0000 U 
L 4-Nitroaniline 840.0000 U 
L 4-Nitrophenol 840.0000 U 
H Cadmium 1.5000 
L Fluoranthene 93.0000 J 
H Mercury 0.7400 
L Pentachlorophenol 840.0000 U 
H alpha-Chlordane 85.0000 DJ 

UlSOO3OD 1 .oooo 59.0000 
H 1,2,4-Trichlorobenzene 350.0000 U 
H 1,2-Dichtorobenzene 350.0000 u 
H 1,3-Dichlorobenzene 350.0000 u 
H 1,4-Dichlorobenrene 350.0000 u 
H 2,2'-oxybis(l-Chloropropane) 350.0000 UJ 
H 2,4,5-Trichlorophenol 870.0000 U 
H 2,4,6-Trichlorophenol 350.0000 u 
H 2,4-Dichlorophenol 350.0000 u 

40.0000 
12.0000 U 
12.0000 u 
12.0000 u 
12.0000 U 
12.0000 U 
12.0000 u 
12.0000 U 
12.0000 u 
12.0000 u 
12.0000 u 
12.0000 u 

7.1000 u 
12.0000 u 
72.0000 u 
12.0000 u 
12.0000 u 

2.1000 
12.0000 u 
12.0000 u 
12.0000 U 
12.0000 u 
12.0000 u 
12.0000 u 

0.7000 u 
12.0000 u 

180.0000 D 
12.0000 u 

7.2000 
12.0000 u 
3.4000 u 
0.5500 UJ 

12.0000 u 
12.0000 u 

0.4500 u 
12.0000 u 
12.0000 U 
12.0000 u 
12.0000 u 
12.0000 u 

1.2000 J 
12.0000 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 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 

2,4-Dimethylphenol 
2,4-Dinitrophenol 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
2-Chloronaphthalene 
2-Chlorophenol 
2Methylnaphthalene 
2-Methylphenol 
2-Nitroaniline 
2-Nitrophenol 
3,3'-Dichlorobenzidine 
3:Nitroaniline 
4.6-Dinitro-2-methylphenol 
4:Bromophenyl-phenylether 
4-Chloro-3-methylphenol 
4-Chloroaniline 
4-Chlorophenyl-phenylether 
4-Methylphenol 
4-Nitroaniline 
4-Nitrophenol 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benro(a)anthracene 
Benzo(g,h,i)perylene 
Butylbenzylphthalate 
Carbazole 
Chrysene 
Di-n-butytphthalate 
Di-n-octylphthalate 
Dibenz(a,h)anthracene 
Dibenzofuran 
Diethylphthalate 
Dimethylphthalate 
Fluorene 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Indeno(l,2,3-cdjpyrene 
Isophorone 
Magnesium 
N-Nitroso-di-n-propylamine 
N-Nitrosodiphenylamine (I) 
Naphthalene 
Nitrobenzene 
Pentachlorophenol 
Phenol 
Vanadium 
bis(2-Chloroethoxy)methane 
bis(2-Chloroethyl)ether 
bis(2-Ethylhexyl)phthalate 

u1s00400 
H 
L 
L 
H 
H 
H 
H 
H 
L 
H 
L 
H 
L 
H 
H 
H 

4,4'-DDT 
Acenaphthene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g,h,iIperylene 
Benzo(k)fluoranthene 
Carbazole 
Chrysene 
Dibenz(a,h)anthracene 
Fluoranthene 
Indeno(l,2,3*cd)pyrene 
Iron 
Phenanthrene 
Pyrene 

u1s00500 
L Benzo(a)anthracene 

APPEN-15.WP 

5.0000 

9.0000 

350.0000 U 
870.0000 U 
350.0000 u 
350.0000 u 
350.0000 u 
350.0000 u 
350.0000 U 
350.0000 u 
870.0000 U‘ 
350.0000 u 
350.0000 u 
870.0000 U 
870.0000 U 
350.0000 u 
350.0000 u 
350.0000 u 
350.0000 u 
350.0000 u 
870.0000 U 
870.0000 U 
350.0000 u 
350.0000 u 
350.0000 U 
350.0000 u 
120.0000 J 
350.0000 u 
350.0000 u 
350.0000 u 
350.0000 U 
350.0000 u 
350.0000 u 
350.0000 u 
350.0000 u 
350.0000 IJ 
350.0000 u 
350.0000 u 
350.0000 u 
350.0000 u 
350.0000 u 
350.0000 u 
350.0000 u 
811.DOOO B 
350.0000 u 
350.0000 u 
350.0000 u 
350.0000 u 
870.0000 U 
350.0000 U 

5.8000 J 
350.0000 u 
350.0000 u 
350.0000 U 

ll.OODO 
48. DO00 

100.0000 J 
130.0000 J 
480.0000 
400.0000 
410.0000 
350.0000 
390.0000 

93.0000 J 
500.0000 
12D.0000 J 

1100.0000 
280.0000 J 
944.0000 J 
620.0000 

1000.0000 

2.0000 
190.0000 J 
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L 
I L 

L 
L 
L 
H 

H 
L 

Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g,h,i)perylene 
Benzo(k)fluoranthene 
Chrysene 
Fluoranthene 
Indeno(l,2,3-cdlpyrene 
Phenanthrene 
Pyrene 
bis(2-Ethylhexyl)phthalate 

u1s00700 
H 4,4'-DDD 
H 4,4'-DDE 
H Aldrin 
H Aroclor-1016 
H Aroclor-1221 
H Aroctor-1232 
H Aroctor-1242 
H Aroclor-1248 
H Aroctor-1254 
H Aroclor-1260 
H Chromium 
H Endosulfan I 
H Endosulfan II 
H Endosulfan sulfate 
H Endrin 
H Endrin aldehyde 
H Endrin ketone 
H Heptachlor 
H Heptachlor epoxide 
H Methoxychlor 
H Toxaphene 
H alpha-BHC 
H beta-BHC 
H delta-BHC 
H gamma-BHC (Lindane) 

0.0000 

u1s01000 5.0000 
H 1,2,4-Trichlorobenzene 
H 1,2-Dichtorobenzene 
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 2,4Dinitrophenol 
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 3,3'-Dichlorobenzidine 
H 3:Nitroaniline 
H 4,6-Dinitro-2methylphenol 
H 4-Bromophenyl-phenylether 
H 4-Chloro-3-methylphenol 
H 4-Chloroaniline 
H 4-Chlorophenyl-phenytether 
H 4-Methylphenol 
H 4-Nitroaniline 
H 4-Nitrophenol 
H Acenaphthene 
H Acenaphthylene 
H Acetone 
H Anthracene 
L Benzo(a)anthracene 
H Eenzo(a)pyrene 

220.0000 J 
210.0000 J 
270.0000 J 
490.0000 
160.0000 J 
150.0000 J 
430.0000 
210.0000 J 

25.0000 
18.0000 u 
43.0000 J 

9.2000 U 
180.0000 U 
360.0000 U 
180.0000 U 
180.0000 U 
180.0000 U 
180.0000 U 
150.0000 J 

26.8000 
9.2000 U 

18.0000 U 
18.0000 U 
18.0000 U 
18.0000 U 
18.0000 U 

9.2000 U 
6.7000 J 

92.0000 U 
920.0000 U 

9.2000 U 
9.2000 U 
9.2000 U 
9.2000 u 

63.0000 
350.0000 u 
350.0000 u 
350.0000 u 
350.0000 u 
350.0000 u 
890.0000 U 
350.0000 u 
350.0000 u 
350.0000 u 
890.0000 U 
350.0000 u 
350.0000 u 
350.0000 u 
350.0000 u 
350.0000 u 
350.0000 u 
890.0000 U 
350.0000 u 
350.0000 u 
890.0000 U 
890.0000 U 
350.0000 u 
350.0000 u 
350.0000 u 
350.0000 u 
350.0000 u 
890.0000 U 
890.0000 U 
350.0000 u 
350.0000 u 

18.0000 J 
350.0000 u 
120.0000 J 

1200.0000 
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H Benzo(g,h,i)peryLene 
H Benzo(k)flucranthene 
H Butylbenzylphthatate 
H Calcium 
H Carbizole 
L Chrysene 
H Di-n-butylphthalate 
H Di-n-octylphthalate 
H Dibenz(a,h)anthracene 
H Dibenzofuran 
H Diethylphthalate 
H Dimethylphthalate 
L Ftuoranthene 
H Fluorene 
H Hexachlorobenzene 
H Hexachlorobutadiene 
H Hexachlorocyclopentadiene 
H Hexachloroethane 
H Tndeno(l,2,3-cdjpyrene 
H Isophorone 
H Magnesium 
H N-Nitroso-di-n-propytamine 
H N-Nitrosodiphenylamine (1) 
H Naphthalene 
H Nitrobenzene 
H pentachlorophenol 
H Phenol 
L Pyrene 
H Selenium 
H Sodium 
H Vanadium 
H bis(2-ChloroethoxyImethane 
H bis(2-ChloroethylIether 
L bis(2-Ethylhexyljphthalate 

u1s01100 
H Selenium 
L bis(2-Ethylhexyl)phthalate 

u1s01200 
H l,l,l-Trichloroethane 
H 1,1,2,2-Tetrachloroethane 
H 1,1,2-Trichloroethane 
H l,l-Dichloroethane 
H l,l-Dichioroethene 
H 1,2,4-Trichiorobenzene 
H 1,2-Dichlorobenzene 
H l,E-Dichloroethane 
H 1,2-Dichloroethene (total) 
H 1,2-Dichloropropane 
H 1,3-Dichlorobenzene 
H 1,4-Dichlorobenzene 

1 .oooo 

0.0000 

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-Butanone 
H 2-Chloronaphthalene 
H 2-Chlorophenol 
H 2-Hexanone 
H 2-Methylnaphthalene 
H 2-Methylphenol 
H 2-Nitroanitine 
H 2-Nitrophenol 
H 3,3'-Dichlorobenzidine 
H 3-Nitroanitine 
H 4,6-Dinitro-2-methylphenol 
H 4-Bromophenyl-phenylether 
H 4-Chloro-3-methylphenol 

2500.0000 
4000.0000 D 

350.0000 u 
119000.0000 J 

350.0000 u 
210.0000 J 
350.0000 u 
350.0000 u 
760.0000 
350.0000 u 
350.0000 u 
350.0000 u 
120.0000 J 
350.0000 u 
350.0000 u 
350.0000 u 
350.0000 u 
350.0000 u 

2300.0000 
350.0000 u 
922.0000 B 
350.0000 u 
350.0000 u 
350.0000 u 
350.0000 u 
890.0000 U 
350.0000 u 
160.0000 J 

4.8000 UJ 
36.2000 U 

5.2000 J 
350.0000 u 
350.0000 u 
280.0000 J 

1 .oooo 
4.6000 UJ 

190.0000 J 

91.0000 
11.0000 u 
11.0000 u 
11.0000 u 
11.0000 u 
11.0000 u 

350.0000 u 
350.0000 u 

11.0000 u 
11.0000 u 
11.0000 u 

350.0000 u 
350.0000 u 
350.0000 c 
870.0000 U 
350.0000 u 
350.0000 u 
350.0000 u 
870.0000 U 
350.0000 u 
350.0000 u 

11.0000 u 
350.0000 u 
350.0000 u 

11.0000 u 
350.0000 u 
350.0000 u 
870.0000 U 
350.0000 u 
350.0000 u 
870.0000 U 
870.0000 U 
350.0000 u 
350.0000 u 
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H 4-Chloroaniline 
H 4-Chlorophenyl-phenylether 
H 4-Methyl-2-pentanone 
H 4-Methylphenol 
H 4-Nitroaniline 
H 4-Nitrophenol 
H Acenaphthene 
H Acenaphthylene 
H Anthracene 
H Benzene 
H Benzo(a)anthracene 
H Benzo(g,h,i)perylene 
H Bromodichloromethane 
H Bromoform 
H Bromomethane 
H Butylbenzylphthalate 
H Carbazole 
H Carbon disulfide 
H Carbon tetrachtoride 
H Chlorobenzene 
H Chloroethane 
H Chloroform 
H Chloromethane 
H Chrysene 
H Cobalt 
H Di-n-butylphthalate 
H Di-n-octylphthalate 
H Dibenz(a,h)anthracene 
H Dibenzofuran 
H Dibromochloromethane 
H Diethylphthalate 
H Dimethylphthalate 
H Ethylbenzene 
H Fluorene 
H Hexachlorobenzene 
H Hexachlorobutadiene 
H Hexachlorocyclopentadiene 
H Hexachloroethane 
H Indeno(l,2,3-cdjpyrene 
H Isophorone 
H Methylene chloride 
H N-Nitroso-di-n-propylamine 
H N-Nitrosodiphenylamine (I) 
H Naphthalene 
H Nitrobenzene 
H Pentachlorophenol 
H Phenol 
H Styrene 
H Tetrachloroethene 
H Toluene 
H Trichloroethene 
H Vinyl chloride 
H Xylene (total) 
H bis(2-Chloroethoxy)methane 
H bis(2-Chloroethyl)ether 
H bis(2-Ethylhexyl)phthalate 
H cis-1,3-Dichloropropene 
H trans-1,3-Dichloropropene 

u1s01300 
H Cobalt 

0.0000 

u1s01400 8.0000 
L 2,4,5-Trichlorophenol 
L 2,4-Dinitrophenol 
L 2-Nitroaniline 
L 3-Nitroaniline 
L 4,6-Dinitro-2-methylphenol 
L 4lNitroaniline 
L 4-Nitrophenol 
L Pentachlorophenol 

870.0000 U 
870.0000 U 
350.0000 u 
350.0000 u 
350.0000 u 

11.0000 u 
350.0000 U 
350.0000 u 

11.0000 u 
11.0000 u 
11.0000 u 

350.0000 u 
350.0000 u 

11.0000 u 
11.0000 u 
11.0000 u 
11.0000 u 
11.0000 u 
11.0000 u 

350.0000 u 
0.6600 u 

350.0000 u 
350.0000 u 
350.0000 u 
350.0000 u 

11.0000 u 
350.0000 u 
350.0000 u 

11.0000 u 
350.0000 u 
350.0000 u 
350.0000 u 
350.0000 u 
350.0000 u 
350.0000 u 
350.0000 u 

11.0000 u 
350.0000 u 
350.0000 u 
350.0000 u 
350.0000 u 
870.0000 U 
350.0000 u 

11.0000 u 
11.0000 u 
11.0000 u 
11.0000 u 
11.0000 u 
11.0000 u 

350.0000 u 
350.0000 u 
350.0000 u 

11.0000 u 
11.0000 u 

I .oooo 
0.6800 u 

0.0000 
840.0000 U 
840.0000 u 
840.0000 U 
840.0000 U 
840.0000 U 
840.0000 U 
840.0000 U 
840.0000 U 

Outside values parameters counts 
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parameter, low values, high values: 
l,l,l-Trichloroethane 
1,1,2,2-Tetrachloroethane 
1,1,2-Trichloroethane 
1,1-Dichloroethane 
l,l-Dichloroethene 
1,2,4-Trichlorobenzene 
1,2-Dichlorobenzene 
1,2-Dichloroethane 
1,2-Dichloroethene (total) 
1,2-Dichloropropane 
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-Dinitrophenol 
2,4-Dinitrototuene 
2,6-Dinitrototuene 
2-Butanone 
2-Chtoronaphthalene 
2-Chlorophenol 
2-Hexanone 
2-Methytnaphthalene 
2-Methylphenol 
2-Nitroanitine 
2-Nitrophenol 
3,3'-Dichlorobenzidine 
3-Nitroaniline 
4,4'-DDD 
4,4'-DDE 
4,4'-DDT 
4,6-Dinitro-2-methylphenol 
4-Bromophenyl-phenylether 
4-Chloro-3-methylphenol 
4-Chloroaniline 
4-Chlorophenyl-phenylether 
4-Methyl-2-pentanone 
4-Methylphenol 
4-Nitroanitine 
4-Nitrophenol 
Acenaphthene 
Acenaphthylene 
Acetone 
Aldrin 
Anthracene 
Antimony 
Aroclor-1016 
Aroclor-1221 
Aroctor-1232 
Aroclor-1242 
Aroclor-1248 
Aroctor-1254 
Aroclor-1260 
Benzene 
Benzocajanthracene 
BenzoCa)pyrene 
Benzo(b)fluoranthene 
Benzo(g,h,i)perylene 
Benzo(k)fluoranthene 
Bromodichloromethane 
Bromoform 
Bromomethane 
Butylbenzylphthalate 
Cadmium 
Calcium 
Carbazole 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
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0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
2.0000 
0.0000 
0.0000 
0.0000 
2.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
2.0000 
0.0000 
0.0000 
2.0000 
0.0000 
0.0000 
0.0000 
2.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
2.0000 
2.0000 
1 .oooo 
0.0000 
0.0000 
0.0000 
1 .oooo 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
2.0000 
1.0000 
1 .oooo 
2.0000 
1 .oooo 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
1 .oooo 
0.0000 
0.0000 
0.0000 
0.0000 

2.0000 
2.0000 
2.0000 
2.0000 
2.0000 
3.0000 
3.0000 
2.0000 
2.0000 
2.0000 
3.0000 
3.0000 
3.0000 
3.0000 
3.0000 
3.0000 
3.0000 
3.0000 
3.0000 
3.0000 
2.0000 
3.0000 
3.0000 
2.0000 
3.0000 
3.0000 
3.0000 
3.0000 
3.0000 
3.0000 
1 .oooo 
1 .oooo 
1 .oooo 
3.0000 
3.0000 
3.0000 
3.0000 
3.0000 
2.0000 
3.0000 
3.0000 
3.0000 
3.0000 
3.0000 
1 .oooo 
1 .oooo 
3.0000 
1 .oooo 
1 .oooo 
1.0000 
1 .oooo 
1.0000 
1 .oooo 
1 .oooo 
1 .oooo 
2.0000 
3.0000 
2.0000 
1 .oooo 
3.0000 
2.0000 
2.0000 
2.0000 
2.0000 
3.0000 
2.0000 
1 .oooo 
3.0000 
2.0000 
2.0000 
2.0000 
2.0000 

f---Y 
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Chloroform 
Chtoromethane 
Chromium 
Chrysene 
Coba 1 t 
Di-n-butylphthalate 
Di-n-octylphthalate 
DibenzCa,h)anthracene 
Dibenzofuran 
Dibromochloromethane 
Dieldrin 
Diethylphthalate 
Dimethylphthalate 
Endosulfan I 
Endosulfan II 
Endosulfan sulfate 
Endrin 
Endrin aldehyde 
Endrin ketone 
Ethylbenzene 
Fluoranthene 
F luorene 
Heptachlor 
Heptachlor epoxide 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
Hexachloroethane 
IndenoCl,2,3-cdjpyrene 
Iron 
I sophorone 
Magnesium 
Mercury 
Methoxychlor 
Methylene chloride 
N-Nitroso-di-n-propylamine 
N-Nitrosodiphenylamine (I) 
Naphthalene 
Nickel 
Nitrobenzene 
Pentachlorophenol 
Phenanthrene 
Pheno 1 
Pyrene 
Selenium 
Sodium 
Styrene 
Tetrachloroethene 
Thallium 
Toluene 
Toxaphene 
Trichloroethene 
Vanadi urn 
Vinyl chloride 
Xylene (total) 
alpha-BHC 
alpha-Chlordane 
beta-BHC 
bis(2-Chloroethoxy)methane 
bis(2-Chloroethyl)ether 
bis(2-Ethylhexyl)phthalate 
cis-1,3-Dichloropropene 
delta-BHC 
gamma-BHC (Lindane) 
trans-1,3-Dichloropropene 
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2.0000 
2.0000 
1.0000 
3.0000 
3.0000 
3.0000 
3.0000 
3.0000 
3.0000 
2.0000 
2.0000 
3.0000 
3.0000 
1 .oooo 
1.0000 
1 .oooo 
1 .oooo 
1 .oooo 
1 .oooo 
2.0000 
2.0000 
3.0000 
1 .oooo 
3.0000 
3.0000 
3.0000 
3.0000 
3 .oooo 
3 .oooo 
1 .oooo 
3.0000 
2.0000 
1 .oooo 
I .oooo 
2.0000 
3.0000 
3.0000 
3.0000 
1 .oooo 
3.0000 
3.0000 
1 .oooo 
3.0000 
2.0000 
3.0000 
1 .oooo 
2.0000 
2.0000 
1 .oooo 
2.0000 
1 .oooo 
2.0000 
2.0000 
2.0000 
2.0000 
1 .oooo 
1 .oooo 
1 .oooo 
3.0000 
3.0000 
2.0000 
2.0000 
1.0000 
1 .oooo 
2.0000 



1.5.5. Statistical Results - GROUND WATER 

Unfiltered Samples 

Chem.name is chemical name 
Min.dl is minimum reported detection level 
Max.dL is maximum reported detection Level 
Min.lv is minimum level reported 
Max.lv is maximum level reported 
ADL.Avg is above detection level average value 
Median is median of all values above and below detection level 
Num.Det/Tot.Sample is number of detects / total number sampled 

Chemical name Min.dl 

l,l,l-Trichloroethane lO.CCO 
1,1,2,2-Tetrachloroethane 10.030 
1,1,2-Trichloroethane 10.000 
l,l-Dichloroethane 10.000 
1,1-Dichloroethene lG.000 
1,2,4-Trichlorobenzene 10.000 
1,2-Dichlorobenzene 10.000 
1,2-Dichloroethane 10.000 
1,2-Dichloroethene (total) 10.000 
1,2-Dichloropropane 10.000 
1,3-Dichlorobenzene 10.000 
l,4-Dichlorobenzene 10.000 
2,2'-oxybis(l-Chtoropropa 10.000 
2,4,5-T 0.500 
2,4,5-TP (Silvex) 0.500 
2,4,5-Trichlorophenol 25.000 
2,4,6-Trichlorophenol 10.000 
2,4-D 2.500 
2,4-DB 2.500 
2;4-Dichlorophenol 10.000 
2,4-Dimethvlphenol 10.000 
2]4-Dinitrbphenol 25.000 
2,4-Dinitrotoluene 10.000 
2,6-Dinitrotoluene 10.000 
2-Butanone 10.000 
2-Chloronaphthalene 10.000 
2-Chlorophenoi 10.000 
2-Hexanone 10.000 
2Methylnaphthalene 10.000 
2-Methylphenol 10.000 
2-Nitroaniline 25.000 
2-Nitrophenol 10.000 
3,3'-Di:%lorobenzidine 10.000 
3-Nitroaniline 25.000 
4,4'-DDD 0.100 
4,4'-DDE 0.100 
4,4'-DDT 0.100 
4,6-Dinitro-2-methylpheno 25.000 
4-Brow-:.:ihenyl-phenylether 10.000 
4-Chlc::.3-methylphenol 10.000 
4-Chlcrot:?i line 10.000 
4-Chlorsphenyl-phenylethe 10.000 
4-Methyl-2-pentanone 10.000 
4-Methylphenol 10.000 
4-Nitroaniline 25.00: 
4-Nitrophenol 25.0013 
Acenaphthene 10.000 
Acenaphthylene 10.000 
Acetone 10.000 
Aldrin 0.050 
Alkalinity 1.000 
Aluminum 24.700 
Anthracene 10.000 
Antimony 24.300 
Aroclor-1016 , 1 .ooo 
Aroclor-1221 2.000 

APPEN-IS.W? 

Max.dl Min.lv 

10.000 WA 
10.000 N/A 
10.000 N/A 
10.000 WA 
10.000 N/A 
10.000 WA 
10.000 WA 
10.000 WA 
10.000 WA 
10.000 WA 
10.000 N/A 
10.000 1 .ooo 
10.000 N/A 
0.500 WA 
0.500 WA 
25.000 WA 
10.000 WA 
2.500 3.400 
2.500 N/A 
10.000 N/A 
10.000 N/A 
25.000 WA 
10.000 N/A 
10.000 N/A 
10.000 U/A 
10.000 N/A 
10.000 N/A 
10.000 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 0.055 
25.000 N/A 
10.000 N/A 
10.000 N/A 
10.000 N/A 
10.000 N/A 
10.000 N/A 
10.000 N/A 
25.000 N/A 
25.000 N/A 
10.000 N/A 
10.000 N/A 
15.000 4.000 
0.050 N/A 
1.000 2.000 
24.700 62.400 
10.000 N/A 
50.000 N/A 
1.000 N/A 
2.000 N/A 
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Max.li 

N/A 
N/P 
N/;: 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
8.000 
N/A 
N/A 
N/A 
N/A 
N/A 
3 I i 2.t: 
N/G 
WA 
N/A 
N/A 
N/A 
WA 
N/A 
WA 
WA 
WA 
WA 
WA 
WA 
WA 
WA 
N/A 
N/A 
N/A 
0.055 
N/A 
N/A 
N/A 
N/A 
U/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
46.000 
N/A 
152.000 
101000.000 
N/A 
N/A 
N/A 
N/A 

ADL.Avg 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
WA 
WA 
WA 
WA 
2.400 
WA 
N/A 
WA 
WA 
N/A 
3.400 
N/A 
WA 
N/A 
N/A 
WA 
WA 
N/A 
N/A 
U/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
U/A 
N/A 
N/A 
0.055 
N/A 
U/A 
N/A 
N/A 
N/A 
U/A 
U/A 
N/A 
N/A 
N/A 
U/A 
22.667 
N/A 
36.500 
6628.867 
N/A 
N/A 
N/A 
N/A 

Median 

10.000 u 
10.000 u 
10.000 u 
10.000 u 
10.000 u 
10.000 u 
10.000 u 
10.000 u 
10.000 u 
10.000 u 
10.000 u 
10.000 u 
10.000 u 
0.500 IJ 
0.500 u 
25.000 U 
10.000 u 
2.500 U 
2.500 U 
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 
10.000 u 
10.000 u 
25.000 U 
10.000 u 
10.000 u 
25.000 u 
0.100 u 
0.100 u 
0.100 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 
25.000 U 
10.000 u 
10.000 u 
10.000 u 
0.050 u 
14.000 
1020.000 
10.000 u 
24.300 U 
1.000 u 
2.000 u 

No.Det/ 
Tot.Sarple 
o/30 
o/30 
o/30 
o/30 
o/30 
o/30 
o/30 
o/30 
a;30 
o/30 
o/30 
5/30 
o/30 
o/30 
o/30 
o/30 
o/30 
l/30 
o/30 ~F----Y 
o/30 
0;30 
o/30 
o/30 
o/30 
o/30 
o/30 
0;30 
o/30 
o/30 
o/30 
o/30 
o/30 
o/30 
o/30 
o/30 
o/30 
l/30 
o/30 
o/30 
o/30 
o/30 
o/30 
o/30 
o/30 
o/30 
o/30 
o/30 
o/30 
3/30 
o/30 
IO/11 
30/32 
o/30 J--. 

O/32 
0;30 
o/30 



m 
Aroclor-1232 
Aroclor-1242 / 
Aroclor-1248 
ArocLor-1254 
Aroclor-1260 
Arsenic 
Barium 
Benzene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g,h,i)perylene 
Benzo(k)fluoranthene 
Beryllium 
Bromodichloromethane 
Bromoform 
Bromomethane 
Butylbenzylphthalate 
Cadmium 
Calcium 
Carbazole 
Carbon disulfide 
Carbon tetrachloride 
Cesium-137 
Cesium-137, Uncertainty 
Chlorobenzene 
Chtoroethane 
Chloroform 
Chloromethane 
Chromium 
Chrysene 
Cobalt 
Copper 
Oalapon 
Di-n-butylphthalate 
Di-n-octylphthalate 
Dibent(a,h)anthracene 
Dibenzofuran 
Dibromochloromethane 
Dicamba 
Dichlorprop 
Dieldrin 
Diethylphthalate 
Dimethylphthalate 
Dinoseb 
Endosulfan 1 
Endosulfan II 
Endosulfan sulfate 
Endrin 
Endrin atdehyde 
Endrin ketone 
Ethylbenzene 
Fluoranthene 
Fluorene 
Gross Alpha 
Gross Beta 
Hardness 
Heptachlor 
Heptachlor epoxide 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Indeno(l,2,3-cdjpyrene 
Iron 
Isophorone 
Lead 
Lead-210 
MCPA 
MCPP 
Magnesium 
Manganese 
Mercury 

APPEN-15.WP I-5-55 

7.000 1 .ooo 
1 .ooo 1 .ooo 
1 .ooo 1 .ooo 
1 .ooo 1 .ooo 
1 .ooo 1 .ooo 
1.500 14.800 
0.500 6.100 
10.000 10.000 
10.000 10.000 
10.000 10.000 
10.000 10.000 
10.000 10.000 
10.000 10.000 
0.200 4.000 
10.000 10.000 
10.000 10.000 
10.000 10.000 
10.000 10.000 
2.400 5.000 
15.700 15.700 
10.000 10.000 
10.000 10.000 
10.000 10.000 
N/A N/A 
N/A N/A 
10.000 10.000 
10.000 10.000 
10.000 10.000 
10.000 10.000 
2.000 13.000 
10.000 10.000 
3.000 10.000 
1.400 5.000 
5.000 5.000 
10.000 10.000 
10.000 10.000 
10.000 10.000 
10.000 10.000 
10.000 10.000 
0.500 0.500 
2.500 2.500 
0.100 0.100 
10.000 10.000 
10.000 10.000 
0.500 0.500 
0.050 0.050 
0.100 0.100 
0.100 0.100 
0.100 0.100 
0.100 0.100 
0.100 0.100 
10.000 10.000 
10.000 10.000 
10.000 10.000 
1.000 1.000 
3.000 3.000 
N/A N/A 
0.050 0.050 
0.050 0.050 
10.000 10.000 
10.000 10.000 
10.000 10.000 
10.000 10.000 
10.000 10.000 
6.100 6.100 
10.000 10.000 
1.300 3.200 
N/A N/A 
250.000 250.000 
250.000 250.000 
28.000 28.000 
0.500 2.100 
0.040 0.150 

, I. & ,,i: 

N/A 
N/A 
N/A 
N/A 
N/A 
3.300 
3.600 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
0.210 
N/A 
N/A 
N/A 
N/A 
4.200 
1860.000 
N/A 
4.000 
WA 
-0.972 
1.240 
4.000 
N/A 
N/A 
N/A 
2.500 
N/A 
N/A 
1.400 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
7.000 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
1.600 
3.400 
11 .ooo 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
9.400 
N/A 
1.500 
1.210 
N/A 
N/A 
428.000 
0.860 
0.040 

N/A 
N/A 
N/A 
N/A 
N/A 
14.000 
870.000 
N/A 
N/A 
WA 
WA 
WA 
WA 
7.100 
WA 
WA 
N/A 
WA 
4.200 
128000.000 
WA 
7.000 
N/A 
0.038 
1.510 
5.000 
WA 
WA 
N/.A 
121.000 
WA 
WA 
29.600 
WA 
N/A 
N/A 
WA 
N/A 
WA 
WA 
N/A 
N/A 
N/A 
7.000 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
WA 
257.000 
240.000 
108.000 
N/A 
N/A 
WA 
N/A 
N/A 
N/A 
N/A 
8030.000 
N/A 
91.800 
1.210 
N/A 
N/A 
4550.000 
116.000 
0.600 

N/A 1.000 IJ 
N/A 1.000 u 
N/A 1.000 u 
N/A 1.000 u 
N/A 1.000 u 
7.300 1.900 u 
94.124 28.900 B 
N/A 10.000 u 
N/A 10.000 u 
N/A 10.000 u 
N/A 10.000 u 
N/A 10.000 u 
N/A 10.000 u 
2.438 0.200 UJ 
N/A 10.000 u 
N/A 10.000 U 
N/A 10.000 u 
N/A 10.000 u 
4.200 2.400 u 
17484.667 9100.000 
N/A 10.000 u 
5.500 10.000 u 
N/A 10.000 u 
-0.431 -0.396 
1.380 1.385 
4.333 10.000 u 
N/A 10.000 u 
N/A 10.000 u 
N/A 10.000 IJ 
26.700 2.000 u 
N/A 10.000 u 
N/A 3.000 u 
4.779 2.000 B 
N/A 5.000 u 
N/A 10.000 u 
WA 10.000 u 
N/A 10.000 u 
N/A 10.000 u 
N/A 10.000 u 
N/A 0.500 u 
N/A 2.500 U 
N/A 0.100 u 
N/A 10.000 u 
7.000 10.000 u 
N/A 0.500 u 
N/A 0.050 u 
N/A 0.100 u 
N/A 0.100 u 
N/A 0.100 u 
WA 0.100 u 
N/A 0.100 u 
N/A 10.000 u 
N/A 10.000 u 
N/A 10.000 u 
23.084 4.250 
29.866 7.400 J 
42.000 34.500 
N/A 0.050 u 
N/A 0.050 u 
N/A 10.000 u 
N/A 10.000 u 
N/A 10.000 u 
N/A 10.000 u 
N/A 10.000 u 
1555.254 621.000 
N/A 10.000 u 
16.271 '1.300 u 
1.210 1.210 
WA 250.000 U 
WA 250.000 U 
1960.633 1625.000 B 
17.456 7.300 B 
0.140 0.040 u 

o/30 
o/30 
o/30 
o/30 
o/30 
3/32 
29132 
o/30 
o/30 
o/30 
o/30 
o/30 
o/30 
6132 
o/30 
o/30 
o/30 
o/30 
l/32 
30/32 
o/30 
2/30 
O/30 
4/4 
4/4 
3/30 
o/30 
o/30 
o/30 
lo/32 
o/30 
O/32 
14/32 
O/30 
o/30 
o/30 
o/30 
o/30 
o/30 
o/30 
o/30 
o/30 
o/30 
l/30 
o/30 
o/30 
o/30 
o/30 
o/30 
o/30 
o/30 
o/30 
o/30 
o/30 
32136 
35/36 
12;12 
o/30 
o/30 
o/30 
o/30 
o/30 
o/30 
o/30 
28/32 
o/30 
7/32 
lil 
o/30 
o/30 
30/32 
28132 
6132 



Methoxychlor 
Methylene chloride 
N-Nitroso-di-n-propylamin 
N-Nitrosodiphenylamine (I 
Naphthalene 
Nickel 
Nitrate 
Nitrate/Nitrite 
Nitrobenzene 
Pentachlorophenol 
Phenanthrene 
Phenol 
Polonium-210 
Potassium 
Potassium-40 
Pyrene 
Radium-226 
Radium-228 
Selenium 
Silver 
Sodium 
Styrene 
Sulfate 
Sulfide 
Tetrachloroethene 
Thallium 
Thorium-227 
Thorium-228 
Thorium-230 
Thorium-232 
Toluene 
Total Dissolved Solids 
Total Organic Carbon 
Total Petroleum Hydrocarb 
Total Phosphorus 
Total Suspended Soiids 
Toxaphene 
Trichloroethene 
Uranium-234 
Uranium-238 
Vanadium 
Vinyl chloride 
Xylene (total) 
Zinc 
alpha-BHC 
alpha-Chlordane 
beta-BHC 
bis(2-ChloroethoxyImethan 
bis(2-ChloroethylIether 
bis(2-EthylhexylIphthalat 
cis-1,3-Dichloropropene 
delta-BHC 
garmna-BHC (Lindane) 
gamma-Chtordane 
PH 
trans-1,3-Oichloropropene 

APPEN-15.WP 

0.500 0.500 
10.000 10.000 
10.000 10.000 
10.000 10.000 
10.000 10.000 
11.200 15.000 
0.020 0.020 
0.020 0.020 
10.000 10.000 
25.000 25.000 
10.000 10.000 
10.000 10.000 
N/A N/A 
403.000 403.000 
N/A N/A 
10.000 10.000 
N/A N/A 
N/A N/A 
0.600 2.500 
2.400 5.000 
220.000 231.000 
10.000 10.000 
N/A N/A 
0.500 0.500 
10.000 10.000 
1.900 2.000 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
10.000 10.000 
N/A N/A 
N/A N/A 
1 .ooo 1.000 
0.010 0.010 
1 .ooo 1 .ooo 
5.000 5.000 
10.000 10.000 
N/A N/A 
N/A N/A 
2.900 2.900 
10.000 10.000 
10.000 10.000 
1.200 5.200 
0.050 0.050 
0.050 0.050 
0.050 0.050 
10.000 10.000 
10.000 10.000 
10.000 10.000 
10.000 10.000 
0.050 0.050 
0.050 0.050 
0.050 0.050 
N/A N/A 
10.000 10.000 

N/A 
N/A 
N/A 
N/A 
3.000 
N/A 
0.040 
0.040 
N/A 
N/A 
N/A 
1 .ooo 
0.130 
444.000 
5.880 
N/A 
0.000 
0.000 
0.900 
N/A 
1550.000 
N/A 
2.200 
0.500 
N/A 
WA 
0.041 
0.230 
1.740 
0.086 
WA 
66.000 
1.300 
2.600 
0.180 
1.000 
WA 
N/A 
1.480 
0.956 
3.700 
WA 
WA 
1.200 
WA 
N/A 
N/A 
N/A 
N/A' 
2.000 
N/A 
N/A 
N/A 
WA 
4.500 
N/A 

N/A 
N/A 
N/A 
WA 
3.000 
N/A 
1.600 
1.600 
N/A 
N/A 
N/A 
1 .ooo 
0.130 
28100.000 
28.400 
N/A 
8.830 
1.810 
19.000 
N/A 
46700.000 
N/A 
35.200 
4.300 
N/A 
N/A 
0.446 
4.550 
3.430 
0.386 
N/A 
876.000 
26.100 
3.500 
15.000 
900.000 
N/A 
N/A 
7.740 
8.720 
104.000 
N/A 
N/A 
42.600 
N/A 
N/A 
N/A 
N/A 
N/A 
30.000 
N/A 
N/A 
N/A 
N/A 
9.650 
N/A 

N/A 
N/A 
N/A 
N/A 
3.000 
N/A 
0.614 
0.597 
N/A 
N/A 
N/A 
1 .ooo 
0.130 
4096.290 
15.104 
N/A 
3.694 
0.893 
4.500 
N/A 
12575.333 
N/A 
18.342 
1.833 
N/A 
N/A 
0.159 
1.602 
2.436 
0.229 
N/A 
252.500 
9.800 
2.933 
3.630 
154.167 
N/A 
N/A 
5.116 
5.455 
21.300 
N/A 
N/A 
8.678 
N/A 
N/A 
N/A 
N/A 
N/A 
7.667 
N/A 
N/A 
N/A 
N/A 
6.213 
N/A 

0.500 u 
10.000 u 
10.000 u 
10.000 u 
10.000 u 
11.200 u 
0.080 
0.070 
10.000 u 
25.000 U 
10.000 u 
10.000 u 
0.130 
2215.000 B 
16.300' 
10.000 u 
3.320 
0.880 
0.610 U 
2.400 U 
10800.000 
10.000 IJ 
16.750 
0.500 
10.000 u 
1.900 UJ 
0.075 
1.120 
2.420 
0.223 
10.000 u 
134.000 
6.650 
1.000 u 
0.190 
1 .ooo 
5.000 u 
10.000 u 
5.590 
5.710 
2.900 U 
10.000 u 
10.000 u 
2.050 B 
0.050 UJ 
0.050 u 
0.050 u 
10.000 u 
10.000 u 
10.000 u 
10.000 u 
0.050 u 
0.050 u 
0.050 u 
5.500 
10.000 u 

o/30 
o/30 .F---Y 

o/30 
o/30 
l/30 
O/32 
B/12 
7/11 
o/30 
o/30 
o/30 
l/30 
l/l 
31/32 
5/5 
o/30 
5/s 
414 
7132 
O/32 
30/32 
o/30 
12/12 
6/12 
o/30 
O/32 
4/4 
5/s 
5/s 
4/4 
o/30 
16/16 
12/12 
3/41 
9/12 
6/12 - 

o/30 
o/30 
515 
5/s 
15/32 
o/30 
o/30 
18/32 
o/30 
o/30 
o/30 
o/30 
o/30 
6/30 
o/30 
o/30 
o/30 
o/30 
12/12 
o/30 

I-5-56 



LOCATIONS USED: Unfiltered Groundwater Samples 

Location 
U1G00101 
UlG00201 
UlG00301 
UlG00303 
UlG00401 
UlGOO501 
UlGOO6Ol 
UlG00701 
UlG00801 
UlG00901 
UlGOlOOl 
UlGOlOOlD 
UlGOllOl 
UlGOl201 
UlG01301 
UlG01401 
UlG01403 
UlGOl501 
u1G01601 
UlG01701 
UlG0170lD 
U1G01801 
UlG01901 
UlG02001 
UlGO2101 
UlG02201 
ulG02301 
ulG02401 
ulG02501 
ulGO2601 
UlG02603 
UlG02701 
UlG027OlD 
ulG02703 
ulG02801 
ulG02901 

APPEN-IS.WP I-5-57 



GROUNDWATER - Unfiltered DPT Samples, Level C Volatile Organics Data from Confirmatory Samples 
'-4 

Chem.name is chem;cal name 
Min.dl is minimum:: reported detection level 
Max.dl is maximum reported detection level 
Min.lv is minimum level reported 
Max.tv is maximum level reported 
ADL.Avg is above detection level average value 
Median is median of all values above and below detection Level 
Num.Det/Tot.Sample is number of detects / total number sampled 

Chemical name Min.dl Max.dl 
l,l,l-Trichloroethane 5.000 10.000 
1,1,2,2-Tetrachloroethane 5.000 10.000 
1,1,2-Trichloroethane 5.000 10.000 
1,1-Dichloroethane 5.000 10.000 
l,l-Dichloroethene 5.000 10.000 
1,2-Dichloroethane 5.000 10.000 
1,2-Dichloroethene (total) 5.000 10.000 
1,2-Dichloropropane 5.000 10.000 
I-Pentene 33.000 33.000 
2-Butanone 10.000 10.000 
2-Hexanone 10.000 10.000 
4-Methyl-2-pentanone 10.000 10.000 
Acetone 10.000 10.000 
Benzene 5.000 10.000 
Bromodichloromethane 5.000 10.000 
Bromoform 5.000 10.000 
Bromomethane 10.000 10.000 
Carbon disulfide 5.000 5.000 
Carbon tetrachloride 5.000 10.000 
Chlorobenzene 5.000 10.000 
Chloroethane 10.000 10.000 
Chloroform 5.000 10.000 
Chloromethane 10.000 10.000 
Dibromochloromethane 5.000 10.000 
Ethylbenzene 5.000 10.000 
Methylene chloride 5.000 10.000 
Propene N/A N/A 
Styrene 5.000 10.000 
Tetrachloroethene 5.000 10.000 
Toluene 5.000 10.000 
Trichloroethene 5.000 10.000 
Vinyl chloride 10.000 10.000 
Xylene (total) 5.000 10.000 
cis-1,3-Dichloropropene 5.000 10.000 
trans-1,3-Dichloropropene 5.000 10.000 

LOCATIONS USED: 

location 

Min.lv 
N/A 
WA 
WA 
WA 
WA 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
8.000 
N/A 
N/A 
N/A 
N/A 
2.000 
N/A 
2.000 
N/A 
N/A 
6.000 
N/A 
N/A 
2.000 
130.000 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

Max.lv 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
WA 
WA 
N/A 
WA 
WA 
280.000 
WA 
WA 
WA 
N/A 
120.000 
WA 
2.000 
WA 
N/A 
6.000 
N/A 
N/A 
2.000 
130.000 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

ADL.Avg 
N/A 
WA 
WA 
N/A 
WA 
WA 
WA 
N/A 
WA 
N/A 
WA 
N/A 
65.833 
N/A 
N/A 
N/A 
N/A 
47.429 
N/A 
2.000 
N/A 
N/A 
6.000 
K/A 
N/A 
2.000 
130.000 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

Median Nun.Det/Tot.Sanule 
10.000 ti O/IO 
10.000 u O/IO 
10.000 u O/IO 
10.000 u O/IO 
10.000 u O/IO 
10.000 u O/IO 
10.000 u 
10.000 u 
33.000 u 
10.000 u 
10.000 u 
10.000 u 
10.000 u 
10.000 u 
10.000 u 
10.000 u 
10.000 u 
6.500 J 
10.000 u 
10.000 u 
10.000 u 
10.000 u 
10.000 u 
10.000 u 
10.000 u 
10.000 u 
130.000 NJ 
10.000 u 
10.000 u 
10.000 u 
10.000 u 
10.000 u 
10.000 u 
10.000 u 
10.000 u 

O/IO 
O/IO 
O/l 
O/IO 
O/IO 
o/10 
6/10 
O/IO 
O/IO 
o/10 
O/IO 
7/10 
O/IO 
l/IO 
O/IO 
O/IO 
l/IO f---x 
O/IO 
O/IO 
l/IO 
l/l 
O/IO 
O/IO 
o/10 
O/IO 
O/IO 
O/IO 
o/10 
Of10 

UlPO3203 
UlPO3603 
UlPO3604 

UlPO3904 
UlP05205D 
u1P05901 
UlPO5902 
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GROUNDWATER - Filtered Samples 

: 
,. 

Chem.name is chemical name 
Min.dl is minimum reported detection Level 
Max.dl is maximum reported detection Level 
Min.lv is minimum level reported 
Max.Lv is maximum Level reported 
ADL.Avg is above detection Level average value 
Median is median of all values above and below detection level 
Num.Det/Tot.SampLe is number of detects / totat number sampled 

Chem.name Min.dl 
Aluminum 24.700 
Antimony 24.300 
Arsenic 1.500 
Barium 0.500 
Beryllium 0.200 
Cadmium 2.400 
Catcium 15.700 
Cesium-137 N/A 
Cesium-137, Uncertainty N/A 
Chromium 2.000 
Cobalt 3.000 
Copper 1.400 
Gross Alpha N/A 
Gross Alpha, Counting Err N/A 
Gross Beta N/A 
Gross Beta, Counting Erro N/A 
Iron 6.100 
Lead 1.300 
Magnesium 28.000 
Manganese 0.500 
Mercury 0.040 
Nickel 11.200 
Potassium 403.000 
Potassium-40 N/A 
Potassium-40, Uncertainty N/A 
Radium-226 N/A 
Radium-226, Uncertainty N/A 
Radium-228 N/A 
Radium-228, Uncertainty N/A 
Selenium 0.600 
Silver 2.400 
Sodium 214.000 
Thallium 1.900 
Thorium-227 N/A 
Thorium-227, Uncertainty N/A 
Thorium-228 N/A 
Thorium-228, Uncertainty N/A 
Thorium-230 N/A 
Thorium-230, Uncertainty N/A 
Thorium-232 N/A 
Thorium-232, Uncertainty N/A 
Uranium-234 N/A 
Uranium-234, Uncertainty N/A 
Uranium-238 N/A 
Uranium-238, Uncertainty N/A 
Vanadium 2.900 
Zinc 1.200 

Min.Lv Max.Lv ADL.Avo 
1370.761 

Median Num.Det/Tot.Sample 
435.500 31132 32.600 

N/A 
2.900 
4.600 
1.100 

N/A 
318.000 

-1.290 
1.420 
2.100 
3.100 
1.400 

43.883 
2.300 

N/A 
13311.226 

11500.000 
N/A 

14.500 
353.000 

5.000 
N/A 

94700.000 
0.264 
2.000 

19.400 
3.900 
6.400 

33.900 
6.600 

86.800 

N/A 24.300 U 
7.000 1.500 u 

22.550 B 
0.200 UJ 
2.400 U 

-0.829 
1.603 
5.433 

3.750 
3.300 

3.500 
2.400 

6.670 
2.700 

31.200 
1.800 

120.000 
0.860 
0.040 

11.400 

20.623 
4.525 

28.212 
5.200 

722.824 
3.440 

1605.452 

7570.000 
-1.145 

1.495 
2.000 u 
3.000 u 
1.600 B 

25.100 
4.100 

20.250 
4.600 

258.000 
1.300 u 

1315.000 B 
4.800 B 
0.040 u 

11.200 u 
2085.000 B 

49.150 
20.350 

3.975 
0.315 
1.140 
0.550 
0.600 U 
2.400 U 

9775.000 

0;32 
3/32 

30/32 
4132 
O/32 

31/32 
414 
4/4 
6/32 
2132 

IO/32 
6/6 
4/4 
616 
414 

25132 
5132 

31/32 
30/32 

4/32 
l/32 

30/32 
4/4 
414 
414 
4/4 
4/4 
4/4 
4/16 
3/32 

31/32 
6/32 
414 
4/4 
414 
4/4 
4/4 
4/4 
4/4 
4/4 
4/4 
4/4 
414 
4/4 

13/32 
21/32 

Max.dl 
24.700 
50.000 
14.800 
3.400 
4.000 
5.000 

15.700 
N/A 
N/A 

10.000 
10.000 
5.000 

N/A 
N/A 
N/A 
N/A 

6.100 
1.300 

28.000 
0.500 
0.110 

15.000 
403.000 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

2.500 
5.000 

214.000 
18.700 

N/A 
N/A 
N/A 
N/A 
WA 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

a.900 
2820.000 

6.100 
4050.000 

82.000 
0.060 

11.400 

10.320 
0.050 

11.400 
540.000 18200.000 3166.067 

-109.000 65.200 13.625 
19.700 

0.000 
0.200 
0.000 
0.260 
1 .ooo 

63.900 31.075 
4.610 3.140 
0.690 0.380 
2.030 
0.870 
3.900 

1.078 
0.558 
2.400 
2.767 

11150.000 
2.700 2.800 

1470.000 38200.000 
1.900 
0.036 
0.011 
1.140 
0.138 

4.600 
0.504 
0.067 
4.820 
0.514 
4.500 
0.480 
0.291 
0.049 
9.080 
0.954 
9.000 
0.946 

2.950 
0.169 
0.028 
2.080 
0.235 

1.900 u 
0.068 
0.017 
1.180 
0.144 
2.980 
0.326 
0.265 
0.048 
6.490 
0.698 
6.215 
0.671 

2.350 
0.266 

3.202 
0.349 

0.081 0.225 
0.042 
5.850 
0.636 
5.665 
0.617 

0.023 
1.340 
0.194 
1.230 
0.181 

10.000 3.100 50.200 11.638 2.900 U 
11.300 1.500 54.700 9.390 3.200 B 
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LOCATIONS USED: 

UlHOOlOl 
UlH00201 
UlH00301 
UlH00303 
UlH00401 
UlH00501 
UlHOO6Ol 
UlH00701 
U1H00801 
UlH00901 
U1H01001 
UlHOlOO1D 
U1HO1101 
UlH01201 
UlH01301 
UlH01401 
UlH01403 
UlH01501 
U1H01601 
UlH01701 
UlH01701O 
U1H01801 
UlH01901 
UlH02001 
UlH0210'l 
UlH02201 
UlH02301 
UlH02401 
UlH02501 
UlH02601 
UlH02603 
UlH02701 
UlHO2701D 
UlH02703 
UlH02801 
UlH02901 
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population comparison OUl(expanded) vs. background - unfiltered only 

Points used: 
1 U1G00101 
1 UlGOO201 
1 UlG00301 
1 UlG00303 
1 UlGOO401 
1 U1G00501 
1 u1G00601 
1 UlG00701 
1 u1G00801 
1 UlG00901 
1 UlGOlOOl 
1 UlGOlOOlD 
1 UlGOllOl 
1 UlG01201 
1 UlG01301 
1 UlG01401 
1 UlG01403 
1 UlG01501 
1 U1G01601 
1 UlG01701 
1 U1G017OlD 
1 uIGo18o1 
1 UlG01901 
1 UlG02001 
1 UlGO2101 
1 UlG02201 
1 ulG02301 
1 UlG02401 
1 UlG02501 
1 UlG02601 
1 ulG02603 
1 ulG02701 
1 UlG02701D 
1 ulG02703 
1 UlG02801 
1 UlGO2901 
bk ORGOOlOl 
bk ORG00201 
bk ORG0020lD 
bk ORG00301 
bk ORG00401 
bk ORG00501 
bk ORGO 
bk ORGOO701 
bk ORG0070lD 
bk ORGOOBOI 
bk ORGOOPOl 
bk ORGOlOOl 
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Parameters with different populations: 
Different Detection Limits ANTIMONY 

BARIUM 
CADMIUM 
GROSS BETA 
POTASSIUM 
SELENIUM 
THALLIUM 

Location 

UlGOOlOl 
UlG00201 
UlGOO301 
UlG00303 
UlG00401 
UlG00501 
UlGOO6Ol 
UlG00701 
u1G00801 
UlG00901 
UlGOlOOl 
UlGOlOOlD 
U1G01101 
U1G01201 
U1G01301 
UlG01401 
UlG01403 
UlG01501 
U1G01601 
UlG01701 
UlG01701D 
UlGOl8Ol 
UlG01901 
UlG02001 
UlG02101 
UlG02201 
ulGO2301 
ulG02401 
UlG02501 
UlG02601 
UlG02603 
UlG02701 
UlG0270lD 
UlGO2703 
UlGO2801 
UlG02901 

low values high values 
BDL/total BDL/total 

l/l 6/7 
l/l w 
l/l 7/22 
o/o o/2 
l/l 717 
l/l 6/8 
O/l 6/13 
O/l 617 
l/l 6/i’ 
l/l 6/6 
o/o W’ 
o/o 6/a 
l/l 717 
l/l 6/B 
o/o 70 
O/l 719 
o/o o/2 
l/l 7/10 
l/l 7/7 
l/l 619 
l/l 718 
l/l 6/6 
l/l 616 
l/l 717 
l/l 6/6 
l/l 6/6 
l/l 6/6 
l/l 6/B 
l/l 6/9 
l/l B/15 
o/o O/2 
l/l 6/14 
l/l 7/13 
o/o o/2 
o/o 7/20 
o/o 9/19 

Group 1 Higher 
Different Detection Limits 
Group 1 Higher 
Group 1 Higher 
Different Detection Limits 
Different Detection Limits 
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____________________---------------------------------------------- 
ALUMINUM 

_________________------------- 

bk .* ** * ** **et * 

1 . .*** ***** ***** *********** * ****t 

groupl: 1 
min, median, max. bdL/tot : 24.7000 UJ 1020.0000 101000.0000 2/ 32 
group2: bk 
min, median, max. bdl/tot : 14.6000 U 829.0000 7260.0000 I/ 12 

no evidence of different populations at alpha=.95 
Outside values test group relative to background group 
---______---_____------------------------------------- 

lowcut = -4651.2500 
lq = 116.5000 
median = 829.0000 

= 
Lt = 

3295.0000 
8062.7500 

Lower outside values: 
<< NONE FOUND>> 

Upper outside values: 
8250.0000 UlG02701D 
8700.0000 UlG02701 

21100.0000 UlG02901 
35700.0000 UlG00301 

101000.0000 UlG02801 

___________________----------------------------------------------- 
ANTIMONY 

___________________----------- 

bk ....... ..** * 
1 ................................ 

groupl: 1 
min, median, max, bdL/tot : 24.3000 U 
group2: bk 
min, median, max, bdl/tot : 1.2000 u 

>>> Different populations at alpha > 0.95 
Different Detection Limits 

24.3000 U 50.0000 u 32 / 32 

1.2000 u 2.2000 B 9 / 12 

Outside values test group relative to background group 
---___-----___-_-------------------------------------- 

lowcut = 1.0500 
Lq = 1.2000 u 
median = 1.2000 u 
uq = 1.3000 u 
hicut q 1.4500 

Lower outside values: 
<< NONE FOUND>> 

Upper outside values: 
U 24.3000 UlG02401 
U 24.3000 UlG01201 
U 24.3000 UlG02501 
U 24.3000 UlG01401 
U 24.3000 UlG02601 
U 24.3000 UlG01601 
U 24.3000 UlG02701 
U 24.3000 UlGOf7OlD 
U 24.3000 UlG02701D 
U 24.3000 UlGOlODlD 
U 24.3000 UlGOlOOl 
U 24.3000 UlGO2101 
U 24.3000 UlG00901 
U 24.3000 UlGO2301 
U 24.3000 UlG00801 
U 24.3000 UlG01501 

U 24.3000 UlG00701 
U 24.3000 U1GO1101 
u 24.3000 UlG02201 
U 24.3000 UlG01301 
U 24.3000 UlGO1701 
U 24.3000 U1G00101 
U 24.3000 UlGOO6Ol 
U 24.3000 UlG00501 
U 24.3000 UlGOO401 
U 24.3000 UlG00301 
U 24.3000 UlGOO201 
U 24.3000 UlG01801 
U 24.3000 UlG01901 
U 24.3000 UlG02001 
U 50.0000 UlGO2801 
U 50.0000 UlG02901 
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ARSENIC 
______________-_____---------- 

1 . . . . . . . . . . . . . . . . . . . . . . . . .* ..*.*. 
bk * ** *** * . . . . . 

groupl: 1 
min, median, max, &IL/tot : 1.5000 UJ 
group2: bk 
min, median, max, Wl/tot : 1.5000 u 

no evidence of different populations at alpha=.95 
Outside values test group relative to background group 
_________-_______------------------------------ __-__-- 

lowcut = -0.3750 
lq = 1.5000 u 
median = 1.8500 

;Scut 1 
2.7500 
4.6250 

Lower outside values: 
<< NONE FOUND>> 

Upper outside values: 
U 5.0000 ulGO2601 

14.0000 UlGOO6Ol 
UJ 14.8000 UlG00301 

_________________-__---------------------------------- 
BARIUM 

____________________---------- 

1 * * *c* * ** *********** *** ***‘fee* 
bk --* ** *’ *t* * ** * * 

groupl: 1 
min, median, max, WI/tot : 0.5000 u 
group2: bk 
min, median, max, bdl/tot : 2.0000 B 

>W Different populations at alpha > 0.95 
Group 1 Higher 

Outside values test group relative to background group 
____________________---------------------------------- 

Lowcut = -12.1250 
lq = 4.9000 
median = 8.8000 

= 
hUTcut = 

16.2500 
33.2750 

Lower outside values: 
<< NONE FOUND>> 

Upper outside values: 
B 33.6000 UlG01701D 
B 33.7000 UlG01701 
B 36.4000 UlG00501 
B 105.0000 UlG026Dl 
B 138.0000 UlG02701D 
B 145.0000 UlGO2701 
B 149.0000 U1G00601 

240.0000 UlGO2901 
596.0000 UlG00301 
870.0000 UlG02801 

-9000 u 14.8000 UJ 29 / 32 

1.8500 3.7000 B 5 / 12 

28.9000 870.0000 31 32 

8.8000 71.0000 B 0 / 12 

BERYLLIUM 
________-___--__---_---------- 

1 

bk 

***** * 
....l.............. . . . -. . . 

. . . . . . . . . . . . 
groupl: 1 
min, median, max, bdl/tot : 0.2000 UJ 
group2: bk 
min, median, max, bdt/tot : 0.2000 u 

no evidence of different populations at alpha=.95 

0.2000 u 

0.2000 u 

7.1000 26/ 32 /? 

0.2000 u 12 / 12 
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_ Outside values test group relative to background group 
_______________--___---------------------------------- 

lowcut = 0.2000 
lq = 0.2000 u 
median = 0.2000 u 

ETcut : 
0.2000 u 
0.2000 

Lower outside values: 
<< NONE FOUND>> 

Upper outside values: 
J 0.2100 U1G01501 
J 0.3200 UlG00601 
B 1.8000 UlG02601 
B 2.6000 lJlGO2701D 
B 2.6000 UlGO2701 
U 4.0000 UlGD2801 
u 4.0000 UlGO2901 

7.1000 UlG00301 

_______________--------------------------------------------------- 
CADMIUM 

_______________----_---------- 

bk * . . . . . . . . . . . 
1 * . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

groupl: 1 
min, median, max, bdl/tot : 2.4000 U 2.4000 U 5.0000 u 311 32 
group2: bk 
min, median, max, bdl/tot : 2.1000 u 2.1000 u 2.8000 B 11 / 12 

x-> Different populations at alpha > 0.95 
Different Detection Limits 

Outside values test group relative to background group 
______________--___-____________________-------------- 

/ Lowcut = 2.1000 
Iq = 2.1000 u 
median = 2.1000 u 
uq = 2.1000 u 
hicut = 2.1000 

Lower outside values: 
<< NONE FOUND>> 
Upper outside values: 
U 2.4000 UlGOllOl U 2.4000 UlG02601 
U 2.4000 U1G01201 U 2.4000 UlGO2701 
U 2.4000 UlG01301 U 2.4000 UlG02701D 
U 2.4000 UlG01401 U 2.4000 UlG00901 
U 2.4000 UlGO1501 U 2.4000 UlG00801 
U 2.4000 u1G01601 U 2.4000 UTG00701 
U 2.4000 UlGO1701 U 2.4000 UlGO0601 
U 2.4000 UlG00201 U 2.4000 UlG00501 
U 2.4000 UlGOfOOl U 2.4000 UlG00401 
U 2.4000 UlGO2301 U 2.4000 UlG01901 
U 2.4000 UlGOOlOl U 2.4000 UlGO1701D 
U 2.4000 UlG02101 U 2.4000 UlG01801 
U 2.4000 UlGO2201 U 2.4000 UlG02001 
U 2.4000 U1G01001D B 4.2000 UlG00301 
U 2.4000 ulG02401 U 5.0000 UlG02801 
U 2.4000 ulG02501 U 5.0000 UlG02901 

_________________________________^______-------------------------- 
CALCIUM 

------------------------------ 

1 -.*a.* *t* *** ****** ****** * *** * * **r 
bk * ** * * * * *** * * 

groupl: 1 
min, median, max, bdl/tot : 15.7000 UJ 9100.0000 128000.0000 2/ 32 
group2: bk 
min, median, max, bdl/tot : 2660.0000 8 15550.0000 42500.0000 o/ 12 

no evidence of different populations at alpha=.95 
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Outside values test group relative to background group 
________-__-__--_------------------------------------- 

lowcut = -27375.0000 
lq = 5970.0000 
median = 15550.0000 

= 
hUTcut = 

28200.0000 
61545.0000 

lower outside values: 
<i NONE FOUND>> 

Upper outside values: 
128000.0000 U1G00301 

______________--_------------------------------------------------- 
CESIUM-137 

___________-_----------------- 

not enough samples 

_-__-__--_-----_-------------------------------------------------- 
CHROMIUM 

________-_____--_--_---------- 

bk ** * * ** . . . . . . 
1 . . . . . . . . . . . . . . . . . . . ** **.* * ** . *** 

groupl: 1 
min, median, max, bdl/tot : 2.0000 u 2.0000 u 121.0000 22 / 32 
group2: bk 
min, median, max, bdl/tot :, 1.9000 u 2.1500 u 6.0000 B 6 / 12 

no evidence of different populations at alpha=.95 
Outside values test group relative to background group 
____-_--__-----_-------------------------------------. 

Lowcut = -0.7250 
lq = 1.9000 IJ ,--. 
median = 2.1500 U 
uq = 3.6500 
hicut = 6.2750 

Lower outside values: 
<< NONE FOUND>> 

Upper outside values: 
10.3000 U1G00601 
12.8000 UlG02701 

U 13.0000 UlG02701D 
44.3000 UlG02901 
61.2000 UlG00301 

121.0000 UlG02801 

_________________-______________________-----------------------.-- 
COBALT 

______________________________ 

bk . . . . . . . . . .._ 
1 m............................... 

groupl: 1 
min, median, max, bdl/tot : 3.0000 u 3.0000 u 
group2: bk 
min, median, max, bdl/tot : 2.6000 U 2.6000 U 
ALL ANALYSES WERE BDLs 

Outside values test group relative to background group 
-_--__-----_--_---__-----------.---------------------- 

lowcut = 2.6000 
lq = 2.6000 U 
median = . 2.6000 U 

= 
zcut = 

2.6000 U 
2.6000 

Lower outside values: 
-C-C NONE FOUND>> 

10.0000 u 32 / 32 

2.6000 U 12 / 12 

- 
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~!-? u 
Upper outside values: 

3.0000 UlGO1101 
U 3.0000 UlG00101 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

3.0000 UlG01301 
3.0000 UlG02101 
3.0000 UlG01501 
3.0000 UlG02201 
3.0000 UlG01701 
3.0000 ulGO2301 
3.0000 U1G01001D 
3.0000 UlG01401 
3.0000 u1G01601 
3.0000 U1G0170lD 
3.0000 UlGO1201 
3.0000 UlG02401 
3.0000 ulG02501 
3.0000 ulG02601 

___________-____----- _------_- 
COPPER 

_________________--_---------- 

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

____-______- --- 

3.0000 UlG02701 
3.0000 UlG027OlD 
3.0000 U1GOO801 
3.0000 UlGOlOOl 
3.0000 UlG00901 
3.0000 UlGOO501 
3.0000 UlGO0701 
3.0000 u1G00601 
3.0000 UlGO0201 
3.0000 UlG00401 
3.0000 UlG00301 
3.0000 U1G01801 
3.0000 u1co19o1 
3.0000 UlG02001 

10.0000 UlG02801 
10.0000 UlG02901 

1 *** .** * .*...* ** . . . . . . . . . . . . . **** 
bk ** * . . . . . . . . . 

groupl: 1 
min, median, max, bdl/tot : 1.4000 UJ 2.0000 u 29.6000 18 I 32 
group2: bk 
min, median, max. WL/tot : 1.5000 u 1.5000 u 3.6000 B 9 / 12 

no evidence of different populations at alpha=.95 
Outside values test group relative to background group 
___________--__-------------------------------- --____- 

lowcut = 1.2750 
Iq = 1.5000 u 
median = 1.5000 u 
uq q 1.6500 U 
hicut = 1.8750 

Lower outside values: 
<< NONE FOUND>> 

Upper outside values: 
U 2.0000 UlGO1401 
B 2.0000 ulGO25Ol 
U 2.1000 UlGOl6Ol 
U 2.4000 UlG01501 
U 2.4000 UlG02001 
B 2.4000 UlG00201 
U '2.5000 UlGOOGDl 
U 2.7000 U1G01101 
U 3.2000 UlG017OlD 
U 3.2000 UlG01301 
J 3.4000 U1G01201 
J 3.4000 UlG00501 
U 5.0000 UlGO2901 
B 5.3000 UlG00301 
J 5.6000 UlG01701 
J 6.0000 UlGOO601 

29.6000 UlG02801 

____________________---------------------------------------------- 

GROSS ALPHA in PCi/L 
___________________----------- 

1 ***** ******it**** l * * ** *********** 

bk ‘-./t ,d ***** * 

groupl: 1 
min, median, max. bdl/tot : 1.0000 u 4.2500 257.0000 J 4 / 36 
group2: bk 
min. median, max, bdl/tot : 1.0000 u 3.9000 16.2000 3/ 12 

no evidence of different populations at alpha=.95 
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Outside values test group relative to background group 
____________________---------------------------------- 

towcut = -9.0000 
lq = 1.0500 u 
median = 3.9000 
uq = 7.7500 
hicut = 17.8000 

Lower outside values: 
c-c NONE FOUND>> 

Upper outside values: 
22.9000 U1GO2901 
25.9000 UlGO2601 
28.9000 UlG01401 
31.2000 UlG02603 
37.8000 UlG01403 
44.2000 UlGO2801 
46.2000 UlG02701D 
47.6000 UlG02701 
50,400O UlG00303 
53.0000 I~1602703 

J 257.0000 UlG00301 

_______________--_------------------------------------------------ 
GROSS BETA in PCi/L 

__________--_----------------- 

bk . . . . . ..* ** * * 

1 ******** *** ** ********************t, 

groupl: 1 
min, median, max, bdL/tot : 3.0000 u 7.4000 240.0000 J 1 / 36 
group2: bk 
min, median, max, bdl/tot : 3.0000 u 3.0000 u 6.3000 7/ 12 

>>a Different populations at alpha > 0.95 
Group 1 Higher 

Outside values test group relative to background group 
____________________---------------------------------- 

Lowcut = 0.9000 
lq = 3.0000 u 
median = 3.0000 u 
uq = 4.4000 
hicut q 6.5000 

Lower outside values: 
<< NONE FOUND>> 

Upper outside values: 
J 6.8000 UlG02401 

7.2000 UlG00801 
J 7.4000 U'lG02501 
.I 7.4000 UlG00201 

9.1000 UlG01701 
10.5000 UlG01201 
10.8000 UlGOlOOlD 
22.1000 UlG00701 
25.8000 UlGOO601 
28.6000 UlGO2603 

J 31.1000 U1G02601 
31.7000 UlG02801 
32.1000 UlG02901 
44.9000 UlG01501 
57.0000 UlG02703 
58.5000 UlG00303 
69.0000 UlGO2701 
87.6000 UlG02701D 
90.8000 UlGO1401 

102.0000 UlG01403 
J 24O,Cf;?O U1G00301 

- 

,,-.+ 
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________________________________________-------------------------- 
IRON 

________---___----_----------- 

1 ** * ****t t******** *** t******* 

bk -‘*’ ** * **** *** ** 

groupl: 1 
min, median, max, bdlltot : 6.1000 UJ 621.0000 8030.0000 4/ 
group2: bk 
min, median, max. bdlltot : 16.0000 B 285.5000 ~540.0000 O/ 

no evidence of different populations at alpha=.95 
Outside values test group relative to background group 

Lowcut = -1327.7500 
lq = 119.9000 
median = 285.5000 
uq = 1085.0000 
hicut = 2532.6500 

Lower outside values: 
<< NONE FOUND>> 

Upper outside values: 
2760.0000 UlGO2601 
5850.0000 UlG02901 
7870.0000 UlG00301 
8030.0000 ulG02801 

_______________-__-_------------ 
LEAD 

1 . . . . . . . . . . . . . . . . . . 
bk . . . . 

groupl: 1 
min, median, max, WL/tot : 
group2: bk 
min, median, max, kdl/tot : 

** * **** . . . . 
** . . . . . 

1.3000 u 1.3000 u 

1.3000 u 

91.8000 D 25 I 

1.3000 u 2.3000 B IO I 
no evidence of different populations at alpha=.95 
Outside values test group relative to background group 
____________________---------------------------------- 

lowcut = 1.3000 
Iq = 1.3000 u 
median = 1.3000 u 
uq = 1.3000 u 
hicut = 1.3000 

Lower outside values: 
<< NONE FOUND>> 

Upper outside values: 
B 1.5000 ulG02501 
B 1.6000 UlGOOlOl 

3.1000 ulG02401 
U 3.2000 UlGO2601 

3.9000 U1G00601 
6.0000 U1G00301 
6.0000 UlG02901 

D 91.8000 UlGO2801 

MAGNESIUM 
________-___________---------- 

1 *** * * ****lb*** * l ******it* ** **** * 

bk -‘*** ** * * *** ** 

groupl: 1 
min, median, max, bdlltot : 28.0000 U 
group2: bk 
min, median, max, Ml/tot : 713.0000 B 

no evidence of different populations at alpha=.95 

1625.0000 4550.0000 B 2 I 

1725.0000 4930.0000 B 0 / 

32 

12 

32 

12 

32 

12 
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Outside values test group relative to background group 
______________-___-_---------------------------------- 

towcut = -1963.7500 
Lq = 1152.5000 
median = 1725.0000 
uq = 3230.0000 
hicut = 6346.2500 

Lower outside values: 
<< NONE FOUND>> 

Upper outside values: 
<< NONE FOUND>> 

MANGANESE 
_____________--___-----------~ 

1 . ..**** ** * t* * **** * *** irk******** 

bk *** ** ** ***** 

groupl: 1 
min, median, max, bdL/tot : 0.5000 u 
group2: bk 
min, median, max, bdl/tot : 2.4000 B 

no evidence of different populations at alpha=.95 
Outside values test group relative to background group 
__________________-_____________________-------------- 

lowcut = -7.6500 
tq q 4.2000 
median = 10.1500 

= 
zcut = 

12.1000 
23.9500 

Lower outside values: 
<< NONE FOUND>> 

Upper outside values: 
24.1000 UlG02701 
28.5000 UlG01501 
44.4000 UlGO2601 
93.3000 UlG02801 

116.0000 UlG00301 

7.3000 116.0000 41 32 

10.1500 14.1000 B 0 / 

____________________---------------------------------------------- 
MERCURY 

_________________------------- 

bk . . ...* ** *** * 
1 *** ** * . . . . . . . . . . . . . . . . . . . . . . . . . 

groupl: 1 
min, median, max, bdl/tot : 0.0400 u 0.0400 u 
group2: bk 
min, median, max, bdl/tot : 0.0200 u 0.0400 

no evidence of different populations at alpha=.95 
Outside values test group relative to background group 
____________________---------------------------------- 

towcut = -0.0400 
lq = 0.0200 u 
median = 0.0400 
uq = 0.0600 
hicut = 0.1200 

Lower outside values: 
<< NONE FOUND>> 

Upper outside values: 
U 0.1500 UlG00301 

0.6000 UlGO2801 

12 

0.6000 26 / 32 

0.1200 B 5 / 12 
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_____________-______---------------------------------------------- 
NICKEL 

____________-_____-_---------- 

bk . . . . . . . . . . . . 
1 . . . . . . . . . . . . . ..*................ 

groupl: 1 
min. median, max. bdl/tot : 11.2000 u 11.2000 u 15.0000 u 32 / 32 
group2: bk. 
min, median, max, Wl/tot : 
ALL ANALYSES WERE BDLs 

9.1000 u 9.1000 u 9.1000 u 12 / 12 

Outside values test group relative to background group 
____________--___--_---------------------------------- 

lowcut = 9.1000 
lq = 9.1000 u 
median = 9.1000 u 
uq = 9.1000 u 
hicut = 9.1000 

Lower outside values: 
<< NONE FOUND>> 
Upper outside values: 
U 11.2000 UlGOllOl 
U 11.2000 UlGOOlOl 
U 11.2000 UlG01301 
U 11.2000 UlGO2101 
U 11.2000 UlG01501 
U 11.2000 UlG02201 
U 11.2000 UlG01701 
U 11.2000 UlG02301 
U 11.2000 UlGOlOOlD 
U 11.2000 UlG01401 
U 11.2000 UlG01601 
U 11.2000 UlG017OlD 
U 11.2000 UlGO1201 
U 11.2000 lJlG02401 
U 11.2000 UlG02501 
U 11.2000 UlG02601 

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

11.2000 UlG02701 

________________--__------------------------- 
POTASSIUM 

____________________---------- 

11.2000 UlG02701D 
11.2000 UlG00801 
11.2000 U1G01001 
11.2000 UlG00901 
11.2000 UlG00501 
11.2000 UlG00701 
11.2000 UlGOO6Ol 
11.2000 U1G00201 
11.2000 UlG00401 
11.2000 U1G00301 
11.2000 lJ1G01801 
11.2000 UlGOl901 
11.2000 UlGO2OOl 
15.0000 UlG02801 
15.0000 UlG02901 

bk . . . . . * * * * ** * 

1 . ** **** **** **************** * **** 

groupl: 1 
min, median, max, bdl/tot : 403.0000 u 2215.0000 28100.0000 I/ 32 
group2: bk 
min, median, max, bdl/tot : 339.0000 u 584.5000 5460.0000 5/ 12 

>z+> Different populations at alpha > 0.95 
Group 1 Higher 

Outside values test group relative to background group 
______-_____-___--______________________-------------- 

lowcut q -3907.5000 
iq = 339.0000 u 
median = 584.5000 
uq = 3170.0000 
hicut = 7416.5000 

Lower outside values: 
<< NONE FOUND>> 

Upper outside values: 
8320.0000 UlG02901 

25700.0000 UlG027OlD 
28100.0000 UlG02701 
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__________________---------------------------------------- 
POTASSIUM-40 

_________--___---------------- 

not enough samples 

___________________--------------------------------------- 
RADIUM-226 

__________________------------ 

not enough samples 

______________-____--------------------------------------- 
RADIUM-228 

______________-___------------ 

not enough samples 

----- 

----- 

________________-------------------------------------------------- 
SELENIUM 

_________--_------------------ 

1 ***. . *** * . . . . . . . . . . . . . . . . . . . . . . 
bk ** . . . . . . . . . . 

groupl: 1 
min, median, max, bdl/tot : 0.6000 UJ 0.6100 U 19.0000 D 25 / 32 
group2: bk 
min, median, max, bdl/tot : 2.0000 u 2.0000 u 5.4000 10 / 12 

>>> Different populations at alpha > 0.95 
Different Detection Limits /T 

Outside values test group relative to background group 
____________________------------------------ -____-_--- 

lowcut = 2.0000 
Lq = 2.0000 u 
median = 2.0000 u 
uq = 2.0000 u 
hicut = 2.0000 

Lower outside values: 
UJ 0.6000 UlGOO301 U 0.6100 U1G01101 
UJ 0.6100 UIGOO2O1 U 0.6100 UlGO1501 
UJ 0.6100 UlG02401 U 0.6100 U1G01601 
UJ 0.6100 UlG02301 U 0.6100 U1G01701 
UJ 0.6100 UlGO2601 U 0.6100 UlG01701D 
UJ 0.6100 lJlG02501 U 0.6100 lJ1G01801 
UJ 0.6100 UlGOOlOl U 0.6100 U1G02001 
UJ 0.6100 UlG01901 U 0.6100 UlG02101 
UJ 0.6100 UlG02701 J 0.9000 UlG00701 
U 0.6100 UlG00501 B 0.9000 U1G00601 
U 0.6100 UlG00801 B 1.3000 UlG01401 
U 0.6100 UlGOO401 UJ 1.6000 UlG02201 
U 0.6100 U1G01201 UJ 1.6000 UlG02701D 
U 0.6100 UlG00901 

Upper outside values: 
U 2.5000 UlG02901 
J 2.9000 U1G01001 
J 3.0000 U1G01001D 
J 3.5000 UlG01301 
D 19.0000 UlG02801 
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________________-___-------------------- -___--_--------_---------- 
SILVER 

_______--__---__--_----------- 

bk ............ 
1 ................................ 

groupl: 1 
min, median, max, bdl/tot : 2.4000 U 2.4000 U 5.0000 u 32 / 32 
group2: bk 
min, median, max, bdl/tot : 2.2000 u 2.2000 u 2.2000 u 12 / 12 
ALL ANALYSES WERE BDLs 

Outside values test group relative to background group 
________________-__------------------------ 
lowcut = 2.2000 
lq = 2.2000 u 
median = 2.2000 u 
uq = 2.2000 u 
hicut = 2.2000 

Lower outside values: 
<< NONE FOUND>> 

Upper outside values: 
U 2.4000 U1G01101 
U 2.4000 UlGOOlOl 
U 2.4000 UlG01301 
U 2.4000 UlGO2101 
U 2.4000 UlG01501 
U 2.4000 UlG02201 
U 2.4000 UlG01701 
U 2.4000 UlG02301 
U 2.4000 UlGOlOOlD 
U 2.4000 UlG01401 
U 2.4000 U1G01601 
U 2.4000 UlGO17OlD 
U 2.4000 UlGO12O1 
U 2.4000 UlG02401 
U 2.4000 UlGO2501 
U 2.4000 UlG02601 

U 2.4000 UlGO2701 
U 2.4000 UlG02701D 
U 2.4000 UlG00801 
U 2.4000 UlGO'l001 
U 2.4000 UlGOO901 
U 2.4000 U1G00501 
U 2.4000 UlG00701 
U 2.4000 UlG00601 
U 2.4000 UlG00201 
U 2.4000 UlG00401 
U 2.4000 lJlG00301 
U 2.4000 UlG01801 
U 2.4000 UlG01901 
U 2.4000 UlG02001 
U 5.0000 UlG02801 
U 5.0000 ulG02901 

________________________________________-------------------------- 
SOD I UM 

__________--_--_____---------- 

1 ** ***** ** * * t***t******** *c ***t 
,,k -*** ** * *** *** * 

groupl: 1 
min, median, max, bdl/tot : 220.0000 u 10800.0000 46700.0000 2/ 32 
group2: bk 
min, median, max, bdl/tot : 814.0000 B 6970.0000 19800.0000 o/ 12 

no evidence of different populations at alpha=.95 
Outside values test group relative to background group 
____________________---------------------------------- 

lowcut = -1895O.OOOD 
lq = 3010.0000 
median = 6970.0000 
uq = 17650.0000 
hicut = 39610.0000 

Lower outside values: 
<< NONE FOUND>> 

Upper outside values: 
46700.0000 UlG00301 
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_______----------------------------------------------------------- 
THALLIUM P-? 

__________________------------ 

bk * . . . . . . . . . . . 
1 . . . . . . . . . . . . . . . . . . . . . . . . . . ...* . . 

groupl: 1 
min, median, max, bdl/tot : 1.9000 UJ 
group2: bk 
min, median, max, bdl/tot : 1.3000 u 

a>> Different populations at alpha > 0.95 
Different Detection Lif:.?S 

1.9000 u 2.0000 u 32 / 32 

1.3000 u 1.9000 B II/ 12 

Outside values test group relative to background group 
__________-_------------------------------------------ 
lowcut = 1.3000 
lq = 1.3000 
median = 1.3000 
uq = 1.3000 
hicut = 1.3000 

Lower outside values: 
<< NONE FOUND>> 

Upper outside values: 
UJ 1.9000 U1G00801 
UJ 1.9000 UlG00901 
UJ 1.9000 UlG01201 
UJ 1.9000 U1G01001 
UJ 1.9000 UlGOlOOlD 
UJ 1.9000 UlG01301 
UJ 1.9000 u1G00601 
UJ 1.9000 UlG01701D 
UJ 1.9000 U1G01801 
UJ 1.9000 UlG01901 
UJ 1.9000 U1G00101 
UJ 1.9000 UlG02101 
UJ 1.9000 UlG01401 
UJ 1.9000 ulG02301 
UJ 1.9000 UlG01501 
UJ 1.9000 UlG00501 

U 
U 
U 

UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
U 
U 
U 
U 
U 
U 
U 
U 

1.9000 UlG02601 
1.9000 UlG02701 
1.9000 UlG02701D 
1.9000 UlG00301 
1.9000 UlG00201 
1.9000 UlG01701 
1.9000 U1G01601 
1,9000 UtG02001 
1.9000 UlG02501 
1.9000 UlGO2401 
1.9000 UlG02201 
1.9000 U1G01101 
1.9000 UlG00701 
1.9000 UlG00401 
2.0000 UlGO2801 
2.0000 U1G02901 

____________________---------------------------------------------- 
THORIUM-227 

____________________---------- 

not enough samples 

____________________---------------------------------------------- 
THORIUM-228 

____________-______----------- 

not enough samples 

___________--______----------------------------------------------- 
THORIUM-230 

---___-___---__---_----------- 

not enough samples 

___________-______------------------------------------------------ 
THORIUM-232 

________-__-__________________ 

not enough samples 
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URANIUM-234 

not enough samples 

____________________---------------------------------------------- 
URANIUM-238 

___________-__---------------- 

not enough samples 

____________________------------------------.--------------------- 
VANADIUM 

______________---------------- 

bk . ** * *t **** ** 

1 *Ye***** * * * ***** . . . . . . . . . . . . . . . . . 
groupl: 1 
min, median, max, bdL/tot : 2.9000 U 2.9000 u 
group2: bk 
min, median, max, bdl/tot : 2.5000 U 9.9500 

no evidence of different populations at alpha=.95 
Outside values test group relative to background group 
___________-___-__------------------------------------ 

Lowcut = -9.0250 
lq = 4.5500 
median = 9.9500 

uq = 13.6000 
hicut = 27.1750 

Lower outside values: 
<< NONE FOUND>> 

Upper outside values: 
31.0000 UlG02901 
81.1000 UlGO2801 

104.0000 UlGO0301 

ZINC 

bk . *+ ** * * ** 

1 *** . . . . . . **. ..** *. *.* 
groupl: 1 
min, median, max, &IL/tot : 
group2: bk 

* ** 
*.* *.***** 

.2000 u 2.0500 

.I000 u 2.1000 
alpha=.95 

min, median, max, bdl/tot : 
no evidence of different populations at 
Outside values test group relative to background group 
____________________---------------------------------- 

lowcut = -1.4500 
lq = 1.5500 
median = 2.1000 
uq = 3.5500 
hicut q 6.5500 

Lower outside values: 
-CC NONE FOUND>> 

Upper outside values: 
23.5000 UlG02901 
23.9000 UlGO26Ol 
28.3000 UlGO2801 
42.6000 UlG00301 

I-5-75 

104.0000 171 32 

19.2000 B I/ 12 

42.6000 14 / 32 

5.0000 B 1 / 12 



Outside values - location details: 

UlGOOlOt 
L Selenium 

low: l/l hi: 6/7 
0.6100 UJ 

H Antimony 
H Cadmium 
H Cobalt 
H Lead 
H Nickel 
H Silver 
H Thallium 

UlG00201 
L Selenium 

H Antimony 
H Cadmium 
H Cobalt 
H copper 
H Gross Beta 
H Nickel 
H Silver 
H Thallium 

UlGOO301 
L Selenium 

H Aluminum 
H Antimony 
H Arsenic 
H Barium 
H Beryllium 
H Cadmium 
H Calcium 
H Chromium 
H Cobalt 
H Copper 
H Gross Alpha 
H Gross Beta 
H Iron 
H Lead 
H Manganese 
H Mercury 
H Nickel 
H Silver 
H Sodium 
H Thallium 
H Vanadium 
H Zinc 

H Gross Alpha 50.4000 
H Gross Beta 58.5000 

UlG00401 
L Selenium 

low: l/l hi: 7/7 
0.6100 U 

H Antimony 
H Cadmium 
H Cobalt 
H Copper 
H Nickel 
H Silver 
H Thallium 

24.3000 U 
2.4000 U 
3.0000 u 
2.5000 U 

11.2000 u 
2.4000 U 
1.9000 u 

UlG00501 
L Selenium 

low: l/l hi: 6/8 
0.6100 U 

H Antimony 24.3000 U 
H Barium 36.4000 B 

24.3000 U 
2.4000 U 
3.0000 u 
1.6000 B 

11.2000 u 
2.4000 U 
1.9000 UJ 

low: l/l hi: 6/8 
0.6100 UJ 

24.3000 U 
2.4000 U 
3.0000 u 
2.4000 B 
7.4000 J 

11.2000 u 
2.4000 U 
1.9000 UJ 

low: l/l hi: 7/22 

low: O/O hi: O/2 

0.6000 UJ 

35700.0000 
24.3000 U 
14.8000 UJ 

596.0000 
7.1000 
4.2000 B 

128000.0000 
61.2000 

3.0000 u 
5.3000 B 

257.0000 J 
240.0000 J 

7870.0000 
6.0000 

116.0000 
0.1500 u 

11.2000 u 
2.4000 U 

46700.0000 
1.9000 UJ 

104.0000 
42.6000 

- 
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H Cadmium 
H Cobalt 
H Copper 
H Nickel 
H Silver 
H Thallium 

UlGOO6Ol 
I. Selenium 

H Antimony 
H Arsenic 
H Barium 
H Beryllium 
H Cadmium 
H Chromium 
H Cobalt 
H Copper 
H Gross Beta 
H Lead 
H Nickel 
H Silver 
H Thallium 

UlG00701 
L Selenium 

H Antimony 
H Cadmium 
H Cobalt 
H Gross Beta 
H Nickel 
H Silver 
H Thallium 

U1G00801 
L Selenium 

H Antimony 
H Cadmium 
H Cobalt 
H Gross Beta 
H Nickel 
H Silver 
H Thallium 

UlG00901 
L Selenium 

H Antimony 
H Cadmium 
H Cobalt 
H Nickel 
H Silver 
H Thallium 

2.4000 U 
3.0000 u 
3.4000 J 

11.2000 u 
2.4000 U 
1.9000 UJ 

low: O/l hi: 6/13 
0.9000 B 

24.3000 U 
14.0000 

149.0000 6 
0.3200 J 
2.4000 U 

10.3000 
3.0000 u 
6.0000 J 

25.8000 
3.9000 

11.2000 u 
2.4000 U 

low: 

1.9000 UJ 

O/l hi: 617 
0.9000 J 

24.3000 U 
2.4000 U 
3.0000 u 

22.1000 
11.2000 u 

2.4000 U 
1.9000 u 

low: l/l hi: 617 
0.6100 U 

24.3000 U 
2.4000 U 
3.0000 u 
7.2000 

11.2000 u 
2.4000 U 
1.9000 UJ 

low: l/l hi: 616 
0.6100 U 

24.3000 U 
2.4000 U 
3.0000 u 

11.2000 u 
2.4000 U 
1.9000 UJ 

low: O/O hi: 617 UlGOlOOt 

H Antimony 
H Cadmium 
H Cobalt 
H Nickel 
H Selenium 
H Silver 
H Thallium 

UlGOlOOlD 

H Antimony 
H Cadmium 
H Cobalt 
H Gross Beta 
H Nickel 

24.3000 U 
2.4000 U 
3.0000 u 

11.2000 u 
2.9000 J 
2.4000 U 
1.9000 UJ 

low: O/O hi: 618 

24.3000 U 
2.4000 U 
3.0000 u 

10.8000 
11.2000 u 
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H Selenium 
H Silver 
H Thallium 

UlGOllOl 
L Selenium 

H Antimony 
H Cadmium 
H Cobalt 
H Copper 
H Nickel 
H Silver 
H Thallium 

UlG01201 
L Selenium 

H Antimony 
H Cadmium 
H Cobalt 
H Copper 
H Gross Beta 
H Nickel 
H Silver 
H Thallium 

UlG01301 

H Antimony 
H Cadmium 
H Cobalt 
H Copper 
H Nickel 
H Selenium 
H Silver 
H Thallium 

UlG01401 
L Selenium 

low: O/l hi: 719 
1.3000 B 

H Antimony 
H Cadmium 
H Cobalt 
H Copper 
H Gross Alpha 
H Gross Beta 
H Nickel 
H Silver 
H Thallium 

24.3000 U 
2.4000 U 
3.0000 u 
2.0000 u 

28.9000 
90.8000 
ll.2000 u 

2.4000 U 
1.9000 UJ 

UlG01403 low: O/O hi: O/2 

H Gross Alpha 37.8000 
H Gross Beta 102.0000 

UlG01501 
L Selenium 

low: l/l hi: 7/10 
0.6100 U 

H Antimony 
H Beryllium 
H Cadmium 
H Cobalt 
H Copper 
H Gross Beta 
H Manganese 
H Nickel 
H Silver 
H Thallium 

24.3000 U 
0.2100 J 
2.4000 U 
3.0000 u 
2.4000 U 

44.9000 
28.5000 
11.2000 u 

2.4000 U 
1.9000 UJ 

u1G01601 
L Selenium 

low: l/l hi: 717 
0.6100 U 

APPEN-IS.WP 

3.0000 J 
2.4000 U 
1.9000 UJ 

low: l/l hi: 717 
0.6100 U 

24.3000 U 
2.4000 U 
3.0000 u 
2.7000 U 

11.2000 u 
2.4000 U 
1.9000 u 

low: l/l hi: 618 
0.6100 U 

24.3000 U 
2.4000 U 
3.0000 u 
3.4000 J 

10.5000 
11.2000 u 

2.4000 U 
1.9000 UJ 

low: O/O hi: 718 

24.3000 U 
2.4000 U 
3.0000 u 
3.2000 U 

11.2000 u 
3.5000 J 
2.4000 U 
1.9000 UJ 
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H Antimony 
H Cadmium 
H Cobalt 
H Copper 
H Nickel 
H Silver 
H Thallium 

UtG01701 
L Selenium 

low: l/l hi: 619 

H Antimony 
Ii Barium 
H Cadmium 
H Cobalt 
H Copper 
H Gross Beta 
H Nickel 
H Silver 
H Thallium 

UlG017OlD 
L Selenium 

low: l/l hi 

H Antimony 
H Barium 
H Cadmium 
H Cobalt 
H Copper 
H Nickel 
H Silver 
H Thallium 

718 

u1G01801 
L Selenium 

low: l/l hi: 616 
0.6100 U 

H Antimony 24.3000 U 
H Cadmium 2.4000 U 
H Cobalt 3.0000 u 
H Nickel 11.2000 u 
H Silver 2.4000 U 
H Thallium 1.9000 UJ 

UlG01901 
L Selenium 

low: l/l hi: 6/6 

H Antimony 
H Cadmium 
H Cobalt 
H Nickel 
H Silver 
H Thallium 

UlG02001 
L Selenium 

low: l/l hi: 717 

H Antimony 
H Cadmium 
H Cobalt 
H Copper 
H Nickel 
H Silver 
H Thallium 

UlG02101 
L Selenium 

low: l/l hi: 616 

H Antimony 
H Cadmium 
H Cobalt 
H Nickel 
H Silver 
H Thallium 

APPEN-15.WP 

24.3000 U 
2.4000 U 
3.0000 u 
2.1000 u 

11.2000 u 
2.4000 U 
1.9000 UJ 

0.6100 U 

24.3000 U 
33.7000 B 

2.4000 U 
3.0000 u 
5.6000 J 
9.1000 

11.2000 u 
2.4000 U 
1.9000 UJ 

0.6100 U 

24.3000 U 
33.6000 B 

2.4000 U 
3.0000 u 
3.2000 U 

11.2000 u 
2.4000 U 
1.9000 UJ 

0.6100 UJ 

24.3000 U 
2.4000 U 
3.0000 u 

11.2000 u 
2.4000 U 
1.9000 UJ 

0.6100 U 

24.3060 U 
2.4000 U 
3.0000 u 
2.4000 U 

11.2000 u 
2.4000 U 
1.9000 UJ 

0.6100 U 

24.3000 U 
2.4000 U 
3.0000 u 

11.2000 u 
2.4000 U 
1.9000 UJ 
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UlG02201 
L SeLenium 

H Antimony 
H Cadmium 
H Cobalt 
H Nickel 
H Silver 
H Thallium 

WGO2301 
L Selenium 

H Antimony 
H Cadmium 
H Cobalt 
H Nickel 
H Silver 
H Thallium 

UlG02401 
L Selenium 

H Antimony 
H Cadmium 
H Cobalt 
H Gross Beta 
H Lead 
H Nickel 
H Silver 
H Thallium 

UlGO2501 
L Selenium 

H Antimony 
H Cadmium 
H Cobalt 
H Copper 
H Gross Beta 
H Lead 
H Nickel 
H Silver 
H Thallium 

UlG02601 
L Selenium 

H Antimony 
H Arsenic 
H Barium 
H Beryllium 
H Cadmium 
H Cobalt 
H Gross Alpha 
H Gross Beta 
H Iron 
H Lead 
H Manganese 
H Nickel 
H Silver 
H Thallium 
H Zinc 

APPEN-15.WP 

low: l/l hi: 6/6 

low: l/l hi: 616 

low: Ill hi: 6/8 

1.6000 UJ 

24.3000 U 
2.4000 U 
3.0000 u 

T1.2000 u 
2.4000 U 
1.9000 u 

0.6100 UJ 

24.3000 U 
2.4000 U 
3.0000 u 

11.2000 u 
2.4000 U 
1.9000 UJ 

0.6100 UJ 

24.3000 U 
2.4000 U 
3.0000 u 
6.8000 J 
3.1000 

11.2000 u 
2.4000 U 
1.9000 u 

low: Ill hi: 619 
0.6100 UJ 

24.3000 U 
2.4000 U 
3.0000 u 
2.0000 B 
7.4000 J 
1.5000 B 

11.2000 u 
2.4000 U 
1.9000 u 

low: Ill hi: 8115 
0.6100 UJ 

24.3000 U 
5.0000 u 

105.0000 B 
1.8000 B 
2.4000 U 
3.0000 u 

25.9000 
31.1000 J 

2760.0000 
3.2000 U 

44.4000 
11.2000 u 

2.4000 U 
1.9000 UJ 

23.9000 
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t-7 ulGO2603 

H Gross ALpha 
H Gross Beta 

~1~02701 
L Seienium 

low: l/I hi: 6114 
0.6100 UJ 

H Aluminum 
H Antimony 
H Barium 
H Beryllium 
H Cadmium 
H Chromium 
H Cobalt 
H Gross Alpha 
H Gross Beta 
H Manganese 
H Nickel 
H Potassium 
H Silver 
H Thallium 

8700.0000 
24.3000 U 

145.0000 B 
2.6000 B 
2.4000 U 

12.8000 
3.0000 u 

47.6000 
69.0000 
24.1000 
11.2000 u 

28100.0000 
2.4000 U 
1.9000 UJ 

UlG027OlD low: l/l hi: 7113 
L Selenium 1.6000 UJ 

H Aluminum 8250.0000 
H Antimony 24.3000 U 
H Barium 138.0000 B 
H Beryllium 2.6000 B 
H Cadmium 2.4000 U 
H Chromium 13.0000 u 
H Cobalt 3.0000 u 
H Gross Alpha 46.2000 
H Gross Beta 87.6000 
H Nickel 11.2000 u 
H Potassium 25700.0000 
H Silver 2.4000 U 
H Thallium 1.9000 UJ 

ulG02703 low: O/O hi: O/2 

H Gross Alpha 
H Gross Beta 

ulG02801 low: O/O hi: 7120 

H Aluminum 
H Antimony 
H Barium 
H Beryllium 
H Cadmium 
H Chromium 
H Cobalt 
H Copper 
H Gross Alpha 
H Gross Beta 
H Iron 
H Lead 
H Manganese 
H Mercury 
H Nickel 
H Selenium 
H Silver 
H Thallium 
H Vanadium 
H Zinc 

APPEN-IS.WP 

low: O/O hi: O/2 

31.2000 
28.6000 

53.0000 
57.0000 

101000.0000 
50.0000 u 

870.0000 
4.0000 u 
5.0000 u 

121.0000 
10.0000 u 
29.6000 
44.2000 
31.7000 

8030.0000 
91.8000 D 
93.3000 

0.6000 
15.0000 u 
19.0000 D 

5.0000 u 
2.0000 u 

81.1000 
28.3000 

I-5-81 
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UlG02901 low: O/O hi: 9/19 

H Aluminum 
H Antimony 
H Barium 
H Beryllium 
H Cadmium 

.H Chromium 
H Cobalt 
H Copper 
H Gross Alpha 
H Gross Beta 
H Iron 
H Lead 
H Nickel 
H Potassium 
H Selenium 
H Silver 
H Thallium 
H Vanadium 
H Zinc 

Outside values - 
parameter 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Gross Alpha 
Gross Beta 
Iron 
Lead 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

APPEN-15.WP 

parameters counts 
low values 
BDL/total 

o/o 
o/o 
o/o 
o/o 
O/O 
o/o 
o/o 
o/o 
o/o 
o/o 
o/o 
o/o 
o/o 
o/o 
o/o 
o/o 
o/o 
o/o 
24127 
o/o 
o/o 
o/o 
O/O 
o/o 

21100.0000 
50.0000 u 

240.0000 
4.0000 u 
5.0000 u 

44.3000 
10.0000 u 

5.0000 u 
22.9000 
32.1000 

5850.0000 
6.0000 

15.0000 u 
8320.0000 

2.5000 U 
5.0000 u 
2.0000 u 

31.0000 
23.5000 

high values: 
BDLltotal 

O/5 
32/32 
213 
O/IO 
218 
31/32 
O/l 
l/6 
32/32 
9/17 
o/11 
o/21 
O/4 
II8 
o/5 
II2 
32/32 
O/3 

l/5 
32132 
O/l 
32132 
o/3 / 

O/4 

I-5-82 



OUTSIDE VALUES TEST FOR UNFILTERED GROUNDWATER 

Points used: 
UlGOOlOl 
U1G00201 
UtG00301 
UlG00303 
UlG00401 
UlGOO501 
U1G00601 
UlG00701 
U1G00801 
UlG00901 
lJlGOlOOl 
UlG01001D 
UlGOt101 
UlGO1201 
UlG01301 
U1G01401 
UlG01403 
UlG01501 
U1G01601 
UlG01701 
UlGO1701D 
U1G01801 
UlG01901 
UlG02001 
UlG02101 
UlG02201 
UlG02301 
UlG02401 
UlG02501 . 
UlG02601 
UlGO2603 
UlG02701 
UlGO2701D 
ulG02703 
UlG02801 
UlG02901 

Outside values locations counts 
location, low values, high values: 

U1G00101 0.0000 
UlG00201 0.0000 
UlG00301 2.0000 
UlG00501 2.0000 
lJ1G00601 0.0000 
UlG00701 0.0000 
UlGOlOOl 0.0000 
UlGOlOOlD 0.0000 
UlGOllOl 1 .oooo 
UlG01201 3.0000 
UlG01301 0.0000 
UlG01401 4.0000 
UlG01403 0.0000 
UlG01501 1 .oooo 
UlG01701 1 .oooo 
UlG01701D 1 .oooo 
lJ1G01901 1.0000 
UlG02001 1 .oooo 
UlG02201 0.0000 
UlG02401 0.0000 
UlG02501 1.0000 
UlG02601 0.0000 
UlGO2701 1 .oooo 
UlG02701D 1 .oooo 
UlGO2801 0.0000 
ulGO2901 1.0000 

APPEN-I5.WP 

3.0000 
2.0000 

17.0000 
0.0000 
8.0000 
1.0000 
1.0000 
1 .oooo 
1.0000 
1 .oooo 
1 .oooo 
2.0000 
2.0000 
1 .oooo 
2.0000 
2.0000 
0.0000 
0.0000 
1 .oooo 
1 .oooo 
2.0000 
7.0000 
9.0000 

11 .oooo 
19.0000 
17.0000 

I-5-83 



-------_---------------------------------------------------------- 
1,4-DICHLOROBENZENE 

-_--------_------------------- 

Outside values relative to own group for group: 1 
_________"______---_____________________-----"---------- 

Lowcut = 10.0000 
lq = 10.0000 u 
median = 10.0000 u 
uq = 10.0000 u 
hicut = 70.0000 

Lower outside values: 
J l.t;OOO UlG01401 
J l.WOO UlGO1701D 
J 1.0000 UlGOllOl 

z 
1.0000 UlG01701 
8.0000 UlG01201 

Upper outside values: 
<< NONE FOUND>> 

___---_---------_------------------------------------------------- 
2,4-D 

---_-------------------------- 

Outside values relative to own group for group: 1 
_----_-------------------------------------------------- 

lowcut = 2.5000 
tq = 2.5000 U 
median = 2.5000 U 
uq = 2.5000 U 
hicut = 2.5000 

Lower outside values: 
-z-z NONE FOUND>> 

Upper outside values: 
3.4000 UlGOOlOl 

-----_----------_------------------------------------------------- 
4,4'-DDT 

---------------_-------------- 

Outside values relative to own group for group: 1 

Lowcut = 0.1000 
Lq = O.lOOG UJ 
median q 0.1000 u 

= 

uncut q 

0.1000 u 

0.1000 

Lower outside values: 
J 0.0550 UlG02501 

Upper outside values: 
<< NONE FOUND>> 

________________________________________------------“~~~---------- 
ACETONE 

-___-_---__--_________________ 

Outside values relative to own group for group: 1 
-----__----___-_____------------------------------------ 

lowcut = 10.0000 
Lq = 10.0000 u 
median = 10.0000 u 

APPEN-15.WP I-5-84 



= 
::cut = 

10.0000 
lO.OOOD 

Lower outside values: 
J 4.0000 UlG01401 
Upper outside values: 
U 13.0000 UlG01201 
u 15.0000 U1GO1701D 

18.0000 UlG02701 
46.0000 UlG02701D 

U 

______“““_““~_“_“““““““~“~““~“““”””~””~””””~”””““““““““““-~-””””“” 

ALUMINUM 
____"_"_""""""""_""""""""""""" 

Outside values relative to own group for group: 1 
_"_""_"_"""""""""""~"""""""~""~~~"~""~""~"""""""~""~""-" 

Lowcut = -2040.0000 
lq = 219.0000 
median = 1020.0000 

= 
2cut = 

1725.0000 
3984.0000 

Lower outside-values: 
<< NONE FOUND>> 

Upper outside values: 
5030.0000 UlGOO6Ol 
8250.0000 UlG02701D 
8700.0000 UlG02701 

21100.0000 UlG02901 
35700.0000 UlG00301 

101000.0000 ulGO28O1 

_""""""_""_"_"_"""""""""~""~"~"""""""~~"""""""~"""""""""""""" """"" 
ANTIMONY 

__""""_"""_"""_"_"""~"""""~~"" 

Outside values relative to own group for group: 1 
"_"__""""""__"_"_""_"~"""""""""~""""~""~""""~"""~~"""""" 

lowcut = 24.3000 
Iq = 24.3000 U 
median = 24.3000 U 
uq = 24.3000 U 
hicut = 24.3000 

Lower outside values: 
<< NONE FOUND>> 

Upper outside values: 
U 50.0000 UlG02801 
U 50.0000 UlGO2901 

Outside values relative to own group for group: 1 
______""__""_""_""_"""""~"~"~"~""~"~""""""""""~"""""~""" 

lowcut = -0.7500 
lq = 1.5000 u 
median = 1.9000 u 

= 
%ut = 

3.0000 u 
5.2500 

Lower outside values: 
<c NONE FOUND>> 

Upper outside values: 
14.0000 U1G00601 

UJ 14.8000 UlGOO301 
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------------------------------------------------------------------ 
BARIUM 

________________-_------------ 

Outside values relative to own group for group: 1 
____________-------------------------------------------- 

lowcut = -30.5750 
lq = 8.8000 
median = 28.9000 

= 
zcut = 

35.0500 
74.4250 

Lower outside values: 
<< NONE FOUND>> 

Upper outside values: 
B 105.0000 UlG02601 
B 138.0000 UlGO27OID 
B 145.0000 UlG02701 
B 149.0000 U1G00601 

240.0000 UlG02901 
596.0000 UlG00301 
870.0000 ulG02801 

_---_-__-_-------------------------------------------------------- 
BERYLLIUM 

_________________-_-__________ 

Outside values relative to own group for group: 1 
-------------------------------------------------------- 

lowcut = 0.1925 
lq = 0.2000 u 
median = 0.2000 u 
uq = 0.2050 U 
hicut = 0.2125 

Lower outside values: 
<< NONE FOUND>> 

Upper outside values: 
J 0.3200 UlG00601 
B 1.8000 UlG02601 
B 2.6000 ulG02701 
B 2.6000 UlG02701D 
U 4.0000 UlG02801 
U 4.0000 UlG02901 

7.1000 UlG00301 

------------------------------------------------------------------ 
CADMIUM 

-_--_--_---_-_---------------- 

Outside values relative to own group for group: 1 
-_-_---_---_-----_-------------------------------------- 

lowcut = 2.4000 
lq = 2.4000 U 
median = 2.4000 u 

= 
uncut = 

2.4000 U 
2.4000 

Lower outside values: 
<< NONE FOUND>> 

Upper outside values: 
B 4.2000 UlG00301 
U 5.0000 UlG02801 
U 5.0000 UlG02901 

APPEN-15.WP I-5-86 



__--.____________-__---------------------------------------------- 
CALCIUM 

____.__________---_----------- 

. 
Outside values relative to own group for group: 1 
-------------------------------------------------------- 
lowcut = -13275.0000 
tq = 4680.0000 
median = 9100.0000 

= 
::cut = 

16650.0000 
34605.0000 

Lower outside values: 
<< NONE FOUND>> 

Upper outside values: 
35000.0000 UlG02201 
39400.0000 U1GOOlD1 
43700.0000 UlG02701D 
47800.0000 UlG02701 

128000.0000 UlG00301 

_---_____----_----______________________-------------------------- 
CARBON DISULFIDE 

___________-_____-__---------- 

Outside values relative to own group for group: 1 
-----___----_------------------------------------------- 

lowcut = 10.0000 
lq = 10.0000 u 
median = 10.0000 u 

= 10.0000 u 

.-> 
zut = 10.0000 

Lower outside values: 
J 4.0000 UlGO2701 
J 7.0000 UlG02701D 
Upper outside values: 

<< NONE FOUND>> 

-----____----_----__---------------------------------------------- 
CESIUM-137 

------------------------------ 

Outside values relative to own group for group: 1 
________________________________________---------------- 

lowcut = -1.6655 
lq = -0.7400 
median = -0.3960 
uq = -0.1230 
hicut q 0.8025 

Lower outside values: 
<< NONE FOUND>> 

Upper outside values: 
<< NONE FOUND>> 

_________________-______________________-------------------------- 
CHLOROBENZENE 

_-_-____---_____--____________ 

Outside values relative to own group for group: 1 
----__-----____---______________________---------------- 

lowcut = 10.0000 
lq = 10.0000 u 
median = 10.0000 u 

= 
zcut = 

10.0000 u 
10.0000 

APPEN-IS.WP I-5-87 



Lower outside values: 
J 4.0000 UlG01401 
J 4.0000 UlG01201 
J 5.0000 UlGO1501 
Upper outside values: 

<< NONE FOUND>> 

____________--_--__----------------------------------------------- 
CHROMIUM 

_____________-_--------------- 

Outside values relative to own group for group: 1 
____________--_-----____________________---------------- 

lowcut = -0.5500 
Lq = 2.0000 u 
median = 2.0000 U 
uq = 3.7000 u 
hicut = 6.2500 

Lower outside values: 
(< NONE FOUND>> 

Upper outside values: 
10.3000 U1G00601 
12.8000 UlGO2701 

U 13.0000 UlG02701D 
44.3000 UlGO2901 
61.2000 UlG00301 

121.0000 UlG02801 

------------------------------------------------------------------ 
COBALT 

--------_----------------~---- 

Outside values relative to own group for group: 1 
_--___-__-__-__-__-------------------------------------- 

lowcut = 3.0000 
Lq = 3.0000 u 
median = 3.0000 u 
uq = 3.0000 u 
hicut q 3.0000 

Lower outside values: 
<< NONE FOUND>> 

Upper outside values: 
U 10.0000 UlG02801 
U 10.0000 UlG02901 

_--__-__--_--__-__-_---------------------------------------------- 
COPPER 

_____-________________________ 

Outside values relative to own group for group: 1 
------------_--_---------------------------------------- 

lowcut = -1.3000 
Iq = 1.4000 
median = 2.0000 u 
uq = 3.2000 U 
hicut = 5.9000 

Lower outside values: 
<< NONE FOUND>> 

Upper outside values: 
J 6.0000 UlG00601 

29.6000 UlGO2801 

APPEN-IS.WP I-5-88 



__-_--___--_--_------------------------------------------.-------- 
DIMETHYLPHTHALATE 

--_---____----_--------------- 

Outside values relative to own group for group: 1 
---_--___-----__-_-------------------------------------- 

lowcut = 10.0000 
lq = 10.0000 u 
median = 10.0000 u 

= 
zut = 

10.0000 u 
10.0000 

Lower outside values: 
J 7.0000 UlG00301 

Upper outside values: 
<< NONE FOUND>> 

_____________-____-_---------------------------------------------- 
GROSS ALPHA 

__-_--__--_------------------- 

Outside values relative to own group for group: 1 
-__-_-____---_-_----.---------------------*------------- 

lowcut q -35.1000 
lq = 2.4000 
median = 4.2500 
uq = 27.4000 
hicut = 64.9000 

Lower outside values: 
<< NONE FOUND>> 

Upper outside values: 
J 257.0000 U1G00301 

------___----___-------------------------------------------------- 
GROSS BETA 

___--______________----------- 

Outside values relative to own group for group: 1 
-------------_------------------------------------------ 

lowcut = -36.4750 
lq = 4.5500 
median = 7.4000 
uq = 31.9000 
hicut = 72.9250 

Lower outside values: 
<< NONE FOUND>> 

Upper outside values: 
87.6000 UlG02701D 
90.8000 UlG01401 

102.0000 UlG01403 
J 240.0000 U1G00301 

------___----___________________________-------------------------- 
IRON 

------_------___-------------- 

Outside values relative to own group for group: 1 
------_----------_-------------------------------------- 
lowcut = -2326.2500 
lq = 59.5000 
median = 621.0000 
uq = 1650.0000 
hicut = 4035.7500 

APPEN-15.WP I-5-89 



Lower outside values: 
<< NONE FOUND=-> 

Upper outside values: 
5850.0000 ulG02901 
7870.0000 UlG00301 
8030.0000 ulG02801 

____________________---------------------------------------------- 
LEAD 

____________-_-_____---------- 

Outside values relative to own group for group: 1 
_________-_-----_-_------------------------------------- 

lowcut = 1.1500 
lq = 1.3000 u 
median = 1.3000 u 

= 
%ut = 

1.4000 u 
1.5500 

Lower outside values: 
<< NONE FOUND>> 

Upper outside values: 
B 1.6000 UlGOOlOl 

3.1000 UlGO2401 
U 3.2000 UlGO2601 

3.9000 UlGOO6Ol 
6.0000 UlG00301 
6.0000 UlG02901 

D 91.8000 UlG02801 

MAGNESIUM 

Outside values relative to own group for group: 1 
____________________------------------------------------ 

lowcut = -1596.2500 
lq = 822.5000 
median = 1625.0000 

= 
?cut = 

2435.0000 
4853.7500 

Lower outside values: 
-c< NONE FOUND>> 

Upper outside values: 
C-C NONE FOUND>> 

________________________________________-------------------------- 
MANGANESE 

__________-__-__-_------------ 

Outside values relative to own group for group: 1 
____________________------------------------------------ 

lowcut = -17.7250 
Lq = 2.1500 u 
median = 7.3000 

= 
zcut = 

15.4000 
35.2750 

Lower outside values: 
<< NONE FOUND>> 

Upper outside values: 
44.4000 UlGO2601 
93.3000 UlG02801 

116.0000 UlG00301 

APPEN-I5.WP I-5-90 



------------------------------------------------------------------ 
MERCURY 

____--______-----___---------- 

Outside values relative to own group for group: 1 
______________--.___------------------------------------ 

lowcut = 0.0100 
lq = 0.0400 u 
median = 0.0400 u 

= 
h"ficut = 

0.0600 U 
0.0900 

Lower outside values: 
<< NONE FOUND>> 

Upper outside values: 
U 0.1000 UlGO2901 
U 0.1500 UlG00301 

0.6000 UlGO2801 

NAPHTHALENE 
____________-----___---------- 

Outside values relative to own group for group: 1 
-_----____-_-------------------------------------------- 

lowcut q 10.0000 

lq = 10.0000 u 
median = 10.0000 u 
uq = 10.0000 u 
hicut = 10.0000 

Lower outside values: 
J 3.0000 UlGO1201 
Upper outside values: 

<< NONE FOUND>> 

------___--------_-_---------------------------------------------- 
NICKEL 

__----________-_-___---------- 

Outside values relative to own group for group: 1 
___---________---_______________________---------------- 

lowcut = 11.2000 
lq q 11.2000 u 
median q 11.2000 u 
uq = 11.2000 u 
hicut = 11.2000 

Lower outside values: 
<< NONE FOUND>* 

Upper outside values: 
U 15.0000 UlG02801 
U 15.0000 UlG02901 

---------.-----------~-------------------------------------------- 
PHENOL 

__-_--________________________ 

Outside values relative to own group for group: 1 
_-----______-_--________________________---------------- 

lowcut q 10.0000 
Lq = 10.0000 u 
median = 10.0000 u 
uq = 10.0000 u 
hicut = 10.0000 

Lower outside values: 
J 1.0000 UlG00501 
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Upper outside values: 
<< NONE FOUND>> 

____________________---------------------------------------------- 
POTASSIUM 

__________-------------------- 

Outside values reiative to own group for group: 1 
__________________-_------------------------------------ 

lowcut = -2175.0000 
lq = 1185.0000 
median = 2215.0000 
uq = 3425.0000 
hicut = 6785.0000 

Lower outside values: 
<< NONE FOUND>> 

Upper outside values: 
8320.0000 ulGO2901 

25700.0000 U1G02701D 
28100.0000 UlGO2701 

_________________------------------------------------------------- 
POTASSIUM-40 in PCI/L 

_____________-_-_-_----------- 

Outside values relative to own group for group: 1 
____________-_--__-------------------------------------- 

lowcut = -6.4500 
lq = 7.7400 
median = 16.3000 

= 
zcut = 

17.2000 
31.3900 

Lower outside values: 
<< NONE FOUND>> 

Upper outside values: 
<< NONE FOUND>> 

_--_-_--_-_--_----_----------------------------------------------- 
RADIUM-226 in PCI/L 

____________-__-_-_-__________ 

Outside values relative to own group for group: 1 
--_-------_----_--_------------------------------.------ 

lowcut = -5.3200 
lq = 1.0400 
median = 3.3200 
uq = 5.2800 
hicut = 11.6400 

Lower outside values: 
<< NONE FOUND>> 

Upper outside values: 
<< NONE FOUND>> 

APPEN-15.WP I-5-92 



____________________---------------------------------------------- 
RADIUM-228 in PCI/L 

___________-----_------------- 

Outside values relative to own group for group: 1 
______________---___------------------------------------ 

lowcut = -2.6775 
lq = 0.0000 
median = 0.8800 

= 
zcut = 

1.7850 
4.4625 

Lower outside values: 
-z-z NONE FOUND>> 

Upper outside values: 
<< NONE FOUND>> 

____________-_-_-___---------------------------------------------- 
SELENIUM 

_____________--____----------- 

Outside values relative to own group for group: 1 
____________________------------------------------------ 

lowcut = -0.1250 
lq = 0.6100 U 
median = 0.6100 U 
uq = 1.1000 
hicut = 1.8350 

Lower outside values: 
*< NONE FOUND>> 

Upper outside values: 
U 2.5000 ulG02901 
J 2.9000 U1G01001 
J 3.0000 UlGOlOOlD 
J 3.5000 U1G01301 
D 19.0000 UlG02801 

____________________---------------------------------------------- 
SILVER 

_________------_____---------- 

Outside values relative to own group for group: 1 
________________________________________---------------- 

lowcut = 2.4000 
lq = 2.4000 U 
median = 2.4000 U 
uq = 2.4000 U 
hicut = 2.4000 

Lower outside values: 
<< NONE FOUND>> 

Upper outside values: 
U 5.0000 ulG02801 
U 5.0000 ulGO2901 

________________________________________-------------------------- 
SODIUM 

___________----_____---------- 

Outside values relative to own group for group: 1 
____________________------------------------------------ 

lowcut q -7850.0000 
lq q 5380.0000 
median = 10800.0000 

= 
;;lTcut = 

14200.0000 
27430.0000 
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Lower outside . .les : 
<< NONE FOUND>> 

Upper outside values: 
34100.0000 UlG02801 
46700.0000 UlG00301 

__-_----- _______-_-------_-_------------ __________-.__-_---_------ 
THALLIUM 

_________---_---------- ------- 

Outside values relative to own ;-oup for group: 1 
________________-___---*-------------------------- -----_ 

lowcut = 1.9000 
lq = 1.9000 u 
median = 1.9000 u 
uq = 1.9000 u 
hicut = 1.9000 

Lower outside values: 
<< NONE FOUND>> 

Upper outside values: 
U 2.0000 UlGO2801 
U 2.0000 UlGO2901 

____________________---------------------------------------------- 
THORIUM-227 in PCI/L 

____________-_-____----------- 

Outside values relative to own group for group: 1 
____________________------------------------------------ 

lowcut = -0.2718 
lq = 0.0515 
median = 0.0750 

= 
zcut = 

0.2670 
0.5903 

Lower outside values: 
<< NONE FOUND>> 

Upper outside values: 
XC NONE FOUND>> 

____________________---------------------------------------------- 
THORIUM-228 in PCI/L 

________-_------_--_---------- 

Outside values relative to own group for group: 1 
_______-______-_____-------------------------- ---------- 
lowcut = 0.4800 
lq = 0.9120 
median = 1.1200 
uq = 1.2000 
hicut = 1.6320 

Lower outside values: 
0.2300 UlG02901 

Upper outside values: 
4.5500 UlG01403 

APPEN-15.WP I-5-94 
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_________--_____-_-_---------------------------------------------- 

2 THORIUM-230 in PCI/L 
_______----------------------- 

Outside values retative to own group for group: 1 
____________________------------------------------------ 

Lowcut = 1.1150 
lq = 2.0000 
median = 2.4200 
uq = 2.5900 
hicut = 3.4750 

Lower outside values: 
<c NONE FOUND>> 

Upper outside values: 
<< NONE FOUND>> 

____________________---------------------------------------------- 

THORIUM-232 in PCI/L 
_________--_---_-------------- 

Outside values relative to own group for group: 1 
__________________-_------------------------------------ 

lowcut = -0.2777 
lq = 0.1025 
median = 0.2225 
uq = 0.3560 
hicut = 0.7362 

Lower outside values: 
<< NONE FOUND>> 

Upper outside values: 
<< NONE FOUND>> 

____________________---------------------------------------------- 
URANIUM-234 in PCI/L 

____________________---------- 

Outside values relative to own group for group: 1 
____________________------------------------------------ 

lowcut = -0.7550 
lq q 3.8500 
median q 5.5900 
uq = 6.9200 
hicut = 11.5250 

Lower outside values: 
<< NONE FOUND>> 

Upper outside values: 
<< NONE FOUND>> 

____________________---------------------------------------------- 
URANIUM-238 in PCI/L 

___------------_-_------------ 

Outside values relative to own group for group: 1 
____________-_______------------------------------------ 

lowcut = -2.5950 
Lq = 3.8100 
median = 5.7100 
uq = 8.0800 
hicut = 14.4850 

Lower outside values: 
<< NONE FOUND>> 

Upper outside values: 
<< NONE FOUND>> 
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____________________---------------------------------------------- 
VANADIUM 

_______________-_-_----------- 

Outside values relative to own group for group: 1 
_______________-_--------------------------------------- 

lowcut = -1.8250 
lq = 2.9000 U 
median = 2.9000 U 

Z 
zcut = 

6.0500 
10.7750 

Lower outside values: 
<< NONE FOUND>> 

Upper outside values: 
B 13.9000 UlG01401 
B 19.5000 UlG02701 
B 19.5000 UlG02701D 

31.DOOO U1G02901 
81.1000 UlG02801 

104.0000 UlG00301 

____________________---------------------------------------------- 

ZINC 
_________-_------------------- 

Outside values relative to own group for group: 1 
_________-_-_-__-__------------------------------------- 

lowcut = -4.0000 
lq = 1.2500 U 
median = 2.0500 

= 
zcut = 

4.7500 U 
10.0000 

Lower outside values: 
<< NONE FOUND>> 

Upper outside values: 
23.5000 UlG02901 
23.9000 UlGO2601 
28.3000 UlGO2801 
42.6000 UlG00301 

________________-_-_------------------------------------.--------- 
BIS(2-ETHYLHEXYLIPHTHALATE 

---_---_---_-_---------------- 

Outside values relative to own group for group: 1 
-------------------------------------------------------- 

lowcut = 10.0000 
lq = 10.0000 u 
median = 10.0000 u 
uq = 10.0000 u 
hicut = 10.0000 

Lower outside values: 
J 2.0000 UlG01901 
J 3.0000 UlG01401 
J 3.0000 UlG00501 
J 3.0000 UlGO0301 
J 5.0000 UlG02001 
Upper outside values: 

30.0000 UlG00201 
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Outside values - location details: 

lJ1G00101 
H 2,4-D 
H Calcium 
H Lead 

0.0000 3.0000 
3.4000 

39400.0000 
1.6000 B 

UlG00201 0.0000 2.0000 
H Mercury 0.0600 U 
H bis(2-Ethylhexyl)phthalate 30.0000 

UlG00301 2.0000 17.0000 
H Aluminum 35700.0000 
H Arsenic 14.8000 UJ 
H Barium 596.0000 
H Beryilium 7.1000 
H Cadmium 4.2000 B 
H Calcium 128000.0000 
H Chromium 61.2000 
H Copper 5.3000 B 
L Dimethylphthalate 7.0000 J 
H Gross Alpha 257.0000 J 
H Gross Beta 240.0000 J 
H Iron 7870.0000 
H Lead 6.0000 
H Manganese 116.0000 
H Mercury 0.1500 u 
H Sodium 46700.0000 
H Vanadium 104.0000 
H Zinc 42.6000 
L bis(2-Ethylhexyl)phthalate 3.0000 J 

lJ1G00501 2.0000 0.0000 
L Phenol 1.0000 J 
L bis(2-Ethylhexyl)phthalate 3.0000 J 

UlG00601 
H Aluminum 
H Arsenic 
H Barium 
H Beryllium 
H Chromium 
H Copper 
H Lead 
H Vanadium 

UlG00701 
H Magnesium 

UlGOlOOl 
H Selenium 

UlGOlOOlD 
H Selenium 

UlGO1101 
L 1,4-Dichlorobenzene 
H Total Suspended Solids 

U1G01201 
L 1,4-Dichlorobenzene 
H Acetone 
L Chlorobenzene 
L Naphthalene 

UlG01301 
H Selenium 

UlG01401 
L 1,4-Dichlorobenzene 
L Acetone 
L Chlorobenzene 

0.0000 

0.0000 

0.0000 

0.0000 

1 .oooo 

3.0000 

0.0000 

4.0000 

8.0000 
5030.0000 

14.0000 
149.0000 B 

0.3200 J 
10.3000 

6.0000 J 
3.9000 
9.6000 B 

1 .oooo 
4550.0000 B 

1 .oooo 
2.9000 J 

1.0000 
3.0000 J 

1 .oooo 
1.0000 J 

14.0000 

1 .oooo 
8.0000 J 

13.0000 u 
4.0000 J 
3.0000 J 

1 .oooo 
3.5000 J 

2.0000 
1.0000 J 
4.0000 J 
4.0000 J 
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H Gross Beta 
H Vanadium 
L bis(2-Ethylhexyl)phthaLate 

lJlG01403 
H Gross Beta 
H Thorium-228 

0.0000 

UlG07501 
H Beryllium 
L Chlorobenzene 

1 .oooo 

UlG01701 
L 1,4-Dichlorobenzene 
H Copper 
H Mercury 

1 .oooo 

U1G01701D 
L 1,4-Dichlorobenzene 
H Acetone 
H Mercury 

1 .oooo 

UlG01901 1.0000 
L bis(2-Ethylhexyl)phthalate 

UlG02001 1 .oooo 0.0000 
L bis(2-EthylhexylIphthaLate 5.0000 J 

UlG02201 
H Calcium 
H Selenium 

ulGO2401 
H Lead 

UlG02501 
L 4,4'-DDT 
H Lead 
H Mercury 

~1~02601 
H Arsenic 
H Barium 
H Beryllium 
H Lead 
H Manganese 
H Total Suspended Solids 
H Zinc 

UlGO2701 
H Acetone 
H Aluminum 
H Barium 
H Beryllium 
H Calcium 
L Carbon disulfide 
H Chromium 
H Mercury 
H Potassium 
H Vanadium 

UlG02701D 
H Acetone 
H Aluminum 
H Barium 
H Beryllium 
H Calcium 
L Carbon disulfide 
H Chromium 
H Gross Beta 
H Mercury 
H Potassium 

APPEN-15.WP 

0.0000 

0.0000 

1 .oooo 

0.0000 

1 .oooo 

1.0000 

90.8000 
13.9000 B 

3.0000 J 

1 .oooo 
102.0000 

4.5500 

1 .oooo 
0.2100 J 
5.0000 J 

2.0000 
1.0000 J 
5.6000 J 
0.0600 B 

2.0000 
1.0000 J 

15.0000 u 
0.0600 B 

0.0000 
2.0000 J 

1 .oooo 
35000.0000 

1.6000 UJ 

1 .oooo 
3.1000 

2.0000 
0.0550 J 
1.5000 B 
0.0700 u 

7.0000 
5.0000 u 

105.0000 B 
1.8000 B 
3.2000 U 

44.4000 
900.0000 

23.9000 

9.0000 
18.0000 

8700.0000 
145.0000 B 

2.6000 B 
47800.0000 

4.0000 J 
12.8000 

0.0800 U 
28100.0000 

19.5000 B 

11 .oooo 
46.0000 

8250.0000 
138.0000 B 

2.6000 B 
43700.0000 

7.0000 J 
13.0000 u 
87.6000 

0.0800 U 
25700.0000 
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H Selenium 
H Vanadium 

UlG02801 
H Aluminum 
H Antimony 
H Barium 
H Beryllium 
H Cadmium 
H Chromium 
H Cobalt 
H Copper 
H Iron 
H Lead 
H Manganese 
H Mercury 
H Nickel 
H Selenium 
H Silver 
H Sodium 
H Thallium 
H Vanadium 
H Zinc 

UlG02901 
H Aluminum 
H Antimony 
H Barium 
H Beryllium 
H Cadmium 
H Chromium 
H Cobalt 
H Iron 
H Lead 
H Mercury 
H Nickel 
H Potassium 
H Selenium 
H Silver 
H Thallium 
L Thorium-228 
H Vanadium 
H Zinc 

1.6000 UJ 
19.5000 B 

0.0000 19.0000 
101000.0000 

50.0000 u 
870.0000 

4.0000 u 
5.0000 u 

121.0000 
10.0000 u 
29.6000 

8030.0000 
91.8000 D 
93.3000 

0.6000 
15.0000 u 
19.0000 D 

5.0000 u 
34100.0000 

2.0000 u 
81.1000 
28.3000 

1 .oooo 17.0000 
21100.0000 

50.0000 u 
240.0000 

4.0000 u 
5.0000 u 

44.3000 
10.0000 u 

5850.0000 
6.0000 
0.1000 u 

15.0000 u 
8320.0000 

2.5000 U 
5.0000 u 
2.0000 u 

Outside values parameters counts 
parameter, low values, high values: 

1,4-Dichlorobenzene 
2,4-D 
4,4'-DDT 
Acetone 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Carbon disulfide 
Chlorobenzene 
Chromium 
Cobalt 
Copper 
Dimethylphthalate 
Gross Alpha 
Gross Beta 
Iron 
Lead 
Magnesium 
Manganese 

0.2300 
31.0000 
23.5000 

5.0000 
0.0000 
1.0000 
1 .oooo 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
2.0000 
3.0000 
0.0000 
0.0000 
0.0000 
1 .oooo 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 

0.0000 
1 .oooo 
0.0000 
4.0000 
6.0000 
2.0000 
3.0000 
7.0000 
7.0000 
3.0000 
5.0000 
0.0000 
0.0000 
6.0000 
2.0000 
3.0000 
0.0000 
1 .oooo 
4.0000 
3.0000 
7.0000 
1 .oooo 
3.0000 
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Mercury 
Nickel 
Naphthalene 
Phenol 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Thorium-228 
TotaL Suspended Solids 
Vanadium 
Zinc 
bis(2-Ethylhexyl)phthalate 

0.0000 7.0000 
0.0000 2.0000 
1.0000 0.0000 
1 .oooo 0.0000 
0.0000 3.0000 
0.0000 5.0000 
0.0000 2.0000 
0.0000 2.0000 
0.0000 2.0000 
1 .oooo 1.0000 
0.0000 2.0000 
0.0000 6.0000 
0.0000 4.0000 
5.0000 1.00000UTSIDE VALUES TEST FOR UNFILTERED DPT 
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GROUND WATER: DPT Samples 

Points used: 
u1P01003 
u1P01903 
lJlPO3203 
UlPO3603 
UlPO3604 
UlPO3903 
UlPO3904 
UlP05205D 
u1P05901 
UlPO5902 

Outside values locations counts 
location, low values, high values: 

u1P01003 1 .oooo 
UlPO3903 0.0000 
UlP05205D 0.0000 

0.0000 
1 .oooo 
1 .oooo 

____^_______________---------------------------------------------. 
ACETONE 

___________----____----------- 

Outside values relative to own group for group: 1 
___________________------------------------------------- 

lowcut = 4.0000 
lq = 10.0000 u 
median = 10.0000 u 

= 
uncut q 

14.0000 
20.0000 

Lower outside values: 
<< NONE FOUND>> 

Upper outside values: 
70.0000 UlPO3903 

D 280.0000 ulP05205D 

_______________-____---------------------------------------------- 
CARBON DISULFIDE 

____________________---------- 

Outside values relative to own group for group: 1 
____________________------------------------------------ 

Lowcut = -83.5000 
lq = 5.0000 u 
median q 6.5000 U 

= 
::cut = 

64.0000 
152.5000 

Lower outside values: 
<< NONE FOUND>> 

Upper outside values: 
<< NONE FOUND>> 
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___-________________------------------- -__-__________--_-__------- 
CHLOROBENZENE 

___-___*_____--__-_----------- 

Outside values relative to own group for group: 1 
____________________------------------------------------ 

Lowcut = -2.5000 
lq = 5.0000 u 
median = 10.0000 u 

= 
uncut = 

10.0000 u 
17.5000 

Lower outside values: 
ix NONE FOUND>> 

Upper outside values: 
<< NONE FOUND>> 

____________________------------------ -___-_-____-_-_._--_-------- 
CHLOROMETHANE 

_____________-______---------- 

Outside values relative to own group for group: 1 
_________-_---__-_--------- ___________-__-_____--------- 

lowcut = 10.0000 
lq = 10.0000 u 
median = 10.0000 u 
uq = 10.0000 u 
hicut = 10.0000 

Lower outside values: 
J 6.0000 UlPO1003 
Upper outside values: 

<< NONE FOUND>> 

________________________________________-------------------------- 
METHYLENE CHLORIDE 

____________________---------- 

Outside values relative to own group for group: 1 
____________________--------------.--------------------- 

lowcut = -2.5000 
Lq = 5.0000 u 
median = 10.0000 u 

= 
hUTcut = 

10.0000 u 
17.5000 

Lower outside values: 
<< NONE FOUND>> 

Upper outside values: 
<< NONE FOUND>> 

Outside values - location details: 

ulPo1oo3 
L Chloromethane 

1.0000 

UlPO3903 
H Acetone 

0.0000 

UlP05205D 
H Acetone 

0.0000 

Outside values parameters counts 
parameter, low values, high values: 

Acetone 
Chloromethane 

APPEN-IS.WP 

0.0000 
6.0000 J 

1 .oooo 
70.0000 

1 .oooo 
280.0000 D 

0.0000 2.0000 
1 .oooo 0.0000 
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OUTSIDE VALUES TEST FOR FILTERED GROUNDWATER 

Points used: 
U1H00101 
UlH00201 
UlH00301 
UlH00303 
UlH00401 
UlHO0501 
U1H00601 
UlH00701 
U1H00801 
UlHOO901 
UlHOlOOl 
U1H01001D 
U1H01101 
UlH01201 
UlH01301 
UlH01401 
UlH01403 

! UlH01501 
U1H01601 
UlH01701 
UlH01701D 
U1H01801 
UlH01901 
UlH02001 
UlH02101 
UlHO2201 
UlH02301 
UlH02401 
UlH02501 
UlH02601 
UlH02603 
UlH02701 
UlHO2701D 
UlH02703 
UlH02801 
UlH02901 
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Outside values locations counts 
Location, low values, high values: 

UlHOOlOl 0.0000 
UlH00201 0.0000 
UlH00301 0.0000 
U1H00601 0.0000 
UlH00701 0.0000 
U1H00801 0.0000 
UlH00901 0.0000 
UlHOlOOlD 0.0000 
UlH01301 0.0000 
UlHO1401 0.0000 
UlH01403 0.0000 
UlH01501 0.0000 
u:~01701 0.0000 
U?E0?701D 0.0000 
UlHO2201 0.0000 
UlH02301 0.0000 
UlH02401 0.0000 
U1H02501 0.0000 
UlH02601 0.0000 
UlH02701 0.0000 
UfH02701D 0.0000 
UlH02801 0.0000 
UlH02901 0.0000 

APPEN-15.WP 

1 .oooo 
1 .oooo 

12.0000 
2.0000 
3.0000 
1 .oooo 
1 .oooo 
1 .ocx 
2.01;oi; 
1 .oooo 
1.0000 
1 .oooo 
1 .oooo 
3.0000 
1 .oooo 
1 .oooo 
1 .oooo 
4.0000 

10.0000 
8.0000 
7.0000 

13.0000 
13.0000 

f-h 
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----_----_---------_---------------------------------------------- 
ALUMINUM 

_____________----------------- 

Outside values relative to own group for group: 1 
____________________------------------------------------ 

lowcut = -1398.7500 
lq = 157.5000 
median = 435.5000 
uq = 1195.0000 
hicut = 2751.2500 

Lower outside values: 
<< NONE FOUND>> 

Upper outside values: 
4410.0000 UlH02701 
4890.0000 UlH02701D 
6220.0000 UlH02601 

11500.0000 UlH00301 

ANTIMONY 
__________--_-___---- ---______ 

Outside values relative to own group for group: 1 
_______________----------------------------------------- 

Lowcut = 24.3000 
Lq = 24.3000 
median = 24.3000 

= 
::cut = 

24.3000 
24.3000 

Lower outside values: 
Jo << NONE FOUND>> 

Upper outside values: 
U 50.0000 UlH02801 
U 50.0000 ulH02901 

U 
U 
U 

________________________________________-------------------------- 
ARSENIC 

______________---------------- 

Outside values relative to own group for group: 1 
________________________________________---------------- 

lowcut = -0.5250 
lq = 1.5000 u 
median = 1.5000 u 
uq = 2.8500 U 
hicut = 4.8750 

Lower outside values: 
<< NONE FOUND>> 

Upper outside values: 
U 5.7000 UlH02601 

14.5000 U1H00601 
U 14.8000 UlH00301 
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________-_-_____-_-_---------------------------------------------- 
BARIUM 

_____-_-------_----_---------- 

Outside values relative to own group for group: 1 
_________________--_------------------------------------ 

lowcut = -24.6500 
lq = 9.4000 
median = 22.5500 

= 
zcut = 

32.1000 
66.1500 

Lower outside values: 
<< NONE FOUND>> 
Upper outside values: 
B 101.0000 UlH02701 
B 106.0000 UlH02701D 

107.0000 UlH02901 
B 153.0000 UlH02601 

353.0000 UlH00301 

_______________-_------------------------------------------------- 
BERYLLIUM 

____________-_---------------- 

Outside values relative to own group for group: 1 
---------------------------------------------------- 

Lowcut = 0.2000 
lq = 0.2000 u 
median = 0.2000 u 

= 
uncut = 

0.2000 u 
0.2000 

Lower outside values: 
<< NONE FOUND>> 

Upper outside values: 
B 1.1000 UlH02701 
B 1.1000 UlHO27OlD 
B 2.0000 UlH02601 
U 4.0000 UlHO2801 
U 4.0000 UlH02901 
B 5.0000 UlH00301 

---- 

_________________-_----------------------------------------------- 
CADMIUM 

------------------------------ 

Outside values relative to own group for group: 1 
______________-_-_-------------------------------------- 

lowcut = 2.4000 
lq = 2.4000 
median q 2.4000 
uq = 2.4000 
hicut = 2.4000 

Lower outside values: 
<< NONE FOUND>> 

Upper outside values: 
u 5.0000 UlH02801 
U 5.0000 UlH02901 

U 
U 
U 
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_____________-_--------------------------------------------------- 
CALCIUM 

_____________--_-------------- 

Outside values relative to own group for group: 1 
_________________-_------------------------------------- 

lowcut = -12412.5000 
lq = j 4065.0000 
median = 7570.0000 

= 
zcut = 

15050.0000 
31527.5000 

Lower outside values: 
<< NONE FOUND>> 

Upper outside values: 
36400.0000 U1H00101 
94700.0000 UlH00301 

____________________---------------------------------------------- 
CESIUM-137 in PCi/L 

--_____--------------- --__-___ 

Outside values relative to own group for group: 1 
_-_-----_----------------------------------------------- 

lowcut = -2.4930 
Lq = -1.2450 
median = -1.1450 

q 

Ecut = 
-0.4130 

0.8350 
Lower outside values: 

<< NONE FOUND>> 
Upper outside values: 

<< NONE FOUND>> 

________________________________________-------------------------- 
CHROMIUM 

______________-_--_----------- 

Outside values relative to own group for group: 1 
____________________------------------------------------ 

lowcut = 0.6500 
lq = 2.0000 u 
median = 2.0000 u 
uq = 2.9000 
hicut = 4.2500 

Lower outside values: 
<< NONE FOUND>> 

Upper outside values: 
U 5.0000 UlH02501 
U 7.9000 UlH02601 
U 8.7000 UlH02701 
U 9.0000 UlH02701D 
U 10.0000 UlH02801 
U 10.0000 UlH02901 

19.4000 UlH00301 

________________________________________-------------------------- 
COBALT 

---------_----_----_---------- 

Outside values relative to own group for group: 1 
-----__-__---__-__--____________________---------------- 

lowcut = 3.0000 
lq = 3.0000 u 
median = 3.0000 u 
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uq = 3.0000 u 
hicut = 3.0000 

Lower outside values: 
<< NONE FOUND>> 

Upper outside values: 
B 3.1000 UlH02401 
B 3.9000 UlH02501 
U 10.0000 UlH02801 
U 10.0000 UlH02901 

_________________-_----------------------------------------- -v---w 

COPPER 

Outside values relative to own group for group: 1 
____________________------------------------------------ 

lowcut = 0.4250 
lq = 1.4000 u 
median = 1.6000 U 
uq = 2.0500 
hicut = 3.0250 

Lower outside values: 
<< NONE FOUND>> 

Upper outside values: 
U 5.0000 UlH02801 
U 5.0000 UlH02901 
J 6.4000 UlH01301 

___-_--_-__-_----------------------------------------------------- 
GROSS ALPHA in PCi/L 

-_---_------------------------ 

Outside values relative tb own group for group: 1 
--------------_----------------------------------------. 

lowcut = -35.8750 
lq = 4.4900 
median = 25.1000 
uq = 31.4000 
hicut = 71.7650 

Lower outside values: 
<< NONE FOUND>> 

Upper outside values: 
<< NONE FOUND>> 

-_--_-__-____-______---------------------------------------------- 
GROSS BETA in PCi/L 

-____-__-____-________________ 

Outside values relative to own group for group: 1 
---_--_-------_-__-_------------------------------------ 

lowcut = -10.1500 
lq = 10.7000 
median = 20.2500 
uq = 24.6000 
hicut = 45.4500 

Lower outside values: 
<< NONE FOUND>> 

Upper outside values: 
86.8000 UlH01403 

--------------------------------------------------------------------- 
IRON 
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Outside values relative to own group for group: 1 
--_---__---_-------------------------------------------- 

lowcut = -940.0000 
lq = 33.8000 
median = 258.0000 

= 
::cut = 

683.0000 
1656.8000 

Lower outside values: 
<< NONE FOUND>> 

Upper outside values: 
1760.0000 UlH02301 
1870.0000 UlH01701 
1890.0000 UlH0170lD 
2750.0000 UlH00301 
2820.0000 UlH02601 

________________-_------------------------------------------------ 
LEAD 

______________---_------------ 

Outside values relative to own group for group: 1 
_____________--_-_-------------------------------------- 

lowcut = 1.3000 
lq = 1.3000 u 
median = 1.3000 u 
uq = 1.3000 u 
hicut = 1.3000 

Lower outside values: 
<< NONE FOUND>> 

Upper outside values: 
B 1.8000 UlH00601 

2.0000 UlH02901 
B 2.2000 UlH00301 

5.1000 UlH02801 
6.1000 UlH02601 

_______________--------------------------------------------------- 
MAGNESIUM 

__---_---------_-------------- 

Outside values relative to own group for group: 1 
_------------------------------------------------------- 

lowcut = -1076.2500 
lq q 736.5000 
median = 1315.0000 
uq = 1945.0000 
hicut = 3757.7500 

Lower outside values: 
<< NONE FOUND>> 

Upper outside values: 
B 3970.0000 UlH00901 
B 4050.0000 UlH00701 
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____________________------------------------------- 
MANGANESE 

______--_-_-_--_____---------- 

Outside values relative to own group for group: 1 
___-__--------------____________________----------- 

Lowcut = -11.0250 
lq = 1.8000 
median = 4.8000 
uq = 10.3500 
hicut = 23.1750 

Lower outside values: 
<< NONE FOUND>> 

Upper outside values: 
24.0000 UlH01501 
47.4000 UlH02601 
82.0000 UlH00301 

.--- 

--- -- 

________________-_--____________________-------------------------- 
MERCURY 

_____________-_----*---------- 

Outside values relative to own group for group: 1 
____________________------------------------------------ 

lowcut = 0.0400 
tq = 0.0400 u 
median = 0.0400 u 
uq = 0.0400 u 
hicut = 0.0400 

Lower outside values: 
i< NONE FOUND>> 

Upper outside values: 
B 0.0500 UlH02701 
B 0.0500 UlH02701D 
B 0.0600 UlHOO201 
U 0.0800 ulH02501 
U 0.1000 ulH02801 
U 0.1000 UlHO2901 
U 0.1100 UlH00301 

____________________---------------------------------------------- 
NICKEL 

______________________________ 

Outside values relative to own group for group: 1 
________________________________________---------------- 

lowcut = 11.2000 
lq = 11.2000 u 
median = 11.2000 u 
uq = 11.2000 u 
hicut = 11.2000 

Lower outside values: 
<< NONE FOUND>> 

Upper outside values: 
B 11.4000 UlH02501 
U 12.7000 UlHO17OlD 
U 15.0000 UlH02801 
U 15.0000 UlHO2901 
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-----------_------------------------------------------------------ 
POTASSIUM 

_---_-_--_---__--------------- 

Outside values relative to own group for group: 1 
-----__________----------------------------------------- 

lowcut = -1120.0000 
lq = 1145.0000 
median = 2085.0000 
uq = 2655.0000 
hicut = 4920.0000 

Lower outside values: 
<< NONE FOUND>> 

Upper outside values: 
6830.0000 UlH02901 

17900.0000 UlH02701D 
18200.0000 UlH02701 

------------------------------------------------------------------ 
POTASSIUM-40 in PCi/L 

_---_---------___------------- 

Outside values relative to own group for group: 1 
-_-___-_____--_--_-------------------------------------- 

lowcut = -167.6750 
lq = -31.7000 
median = 49.1500 
uq = 58.9500 
hicut = 194.9250 

Lower outside values: 
<< NONE FOUND>> 

Upper outside values: 
<< NONE FOUND>> 

----------____--_---____________________-------------------------- 
RADIUM-226 in PCi/L 

_------_______-__-_----------- 

Outside values relative to own group for group: 1 
---------_---------------------------------------------- 

lowcut = -1.8000 
lq = 1.9050 
median = 3.9750 
uq = 4.3750 
hicut = 8.0800 

Lower outside values: 
<< NONE FOUND>> 

Upper outside values: 
<< NONE FOUND>> 

---_--_____-_-__-__----------------------------------------------- 
RADIUM-228 in PCi/L 

-------------___---_---------- 

Outside values relative to own group for group: 1 
---------_---------------------------------------------- 
lowcut = -1.1925 
lq = 0.5100 
median = 1.1400 

= 
zcut = 

1.6450 
3.3475 

Lower outside values: 
<< NONE FOUND>> 

Upper outside values: 
<< NONE FOUND>> 
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SELENIUM 
_____-_-------------- e__-_---- 

Outside values relative to oun group for group: 1 
______________--_------------ ____________________------- 

lowcut = -2.0250 
Lq = 0.6000 U 
median = 0.6000 U 
uq = 2.3500 
hicut = 4.9750 

Lower outside values: 
<< NONE FOUND>> 

Upper outside values: 
<< NONE FOUND>> 

__________--__-_------- ____________________----------------------- 
SILVER 

______________-__-_----------- 

Outside values relative to own group for group: 1 
_______-_--__--_------- _______-_____-______------------- 

lowcut = 2.4000 
lq = ' 2.4000 U 
median = 2.4000 U 
uq = 2.4000 U 
hicut = 2.4000 

Lower outside values: 
<c NONE FOUND>> 

Upper outside values: 
6 2.7000 UlH0170lD 
B 2.8000 UlH01301 
B 2.8000 UlH00701 
U 5.0000 UlH02801 
U 5.0000 UlH02901 

________________-_-_------------------------------------- 
SODIUM 

____________________---------- 

Outside values relative to own group for group: 1 
____________________------------------------------------ 

lowcut = -6025.0000 
Iq = 5540.0000 
median = 9775.0000 
uq = 13250.0000 
hicut = 24815.0000 

Lower outside values: 
C-Z NONE FOUND>> 

Upper outside values: 
28200.0000 UlH02801 
38200.0000 UlH00301 

____________________---------------------------------------------- 
THALLIUM 

_____--_____-_______---------- 

Outside values relative to own group for group: 1 
____________________-------------------------------.---- 

lowcut = 1.8250 
lq = 1.9000 u 
median = 1.9000 u 
uq 
hicut 1 

1.9500 u 
2.0250 

Lower outside values: 
<< NONE FOUND>> 

APPEN-15.WP I-5-112 



Upper outside values: 
J 2.1000 ulH02701 
B 2.6000 UlHOlOOlD 
J 3.0000 UlH02701D 
B 3.5000 UlH00701 
B 4.6000 UlH00801 
UJ 18.7000 UlHO2201 

----------_--_---------------------------------------------------- 
THORIUM-227 in PCi/L 

_________________---__________ 

Outside values relative to own group for group: 1 
_-______------__---------------------------------------- 
lowcut = -0.3323 
tq q 0.0435 
median = 0.0675 

= 
%ut q 

0.2940 
0.6698 

Lower outside values: 
<< NONE FOUND>> 

Upper outside values: 
<<‘NONE FOUND>> 

-_______--_-_----------------------------------------------------- 
THORIUM-228 in PCi/L 

------_-----_----------------- 

Outside values relative to own group for group: 1 
-----------_---_---------------------------------------- 

Lowcut = -1.6000 
lq = 1.1600 
median = 1.1800 

= 
uncut = 

3.0000 
5.7600 

Lower outside values: 
<< NONE FOUND>> 

Upper outside values: 
<< NONE FOUND>> 

-_----__________________________________-------------------------- 
THORIUM-230 in PCi/L 

------------_----------------- 

Outside values relative to own group for group: 1 
-__--------_-------------------------------------------- 

lowcut = -0.0675 
lq = 2.3850 
median = 2.9800 
uq = 4.0200 
hicut = 6.4725 

Lower outside values: 
<< NONE FOUND>> 

Upper outside values: 
<< NONE FOUND>> 
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____________________---------------------------------------------- 
THORIUM-232 in PCi/L 

___________-_----_------------ 

Outside values relative to own group for group: 1 
___________________------------------------------------- 

lowcut = 0.0155 
lq = 0.7730 
median = 0.2650 

= 
::cut = 

0.2780 
0.4355 

Lower outside values: 
<< NONE FOUND>> 

Upper outside values: 
:a NONE FOUND>> 

________________-_-_-----------------*---------------------------- 
URANIUM-234 in PCi/L 

________________-_-_---------- 

Outside values relative to own group for group: 1 
_______________--_-_------------------------------------ 

lowcut = -5.2700 
lq = 3.0700 
median = 6.4900 
uq = 8.6300 
hicut = 16.9700 

Louer outside values: 
<< NONE FOUND>> 

Upper outside values: 
<< NONE FOUND>> 

_________--_--_-_--_--------------------------------------~.------ 
URANIUM-238 in PCi/L 

_________--_----_--_---------- 

Outside values relative to own group for group: 1 
_---------------_-_------------------------------------- 

lowcut = -5.6550 
lq = 2.8350 
median = 6.2150 

= 
2cut = 

8.4950 
16.9850 

Lower outside values: 
<< NONE FOUND>> 

Upper outside values: 
<< NONE FOUND>> 

_________________-_----------------------------------------------- 
VANADIUM in UG/L 

-----;------------------------ 

Outside values relative to own group for group: 1 
-------------------------------------------------------- 

lowcut = -1.3750 
lq = 2.9000 U 
median = 2.9000 U 
uq = 5.7500 
hicut = 10.0250 

Lower outside values: 
<< NONE FOUND>> 

Upper outside values: 
B 11.2000 UlHO2601 
B 1:.6000 UlH01401 

16.8000 UlH02801 
B 19.5000 UlH02701 

50.2000 UlH00301 
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;“““? ZINC 
---__-------------_----------- 

Outside values relative to own group for group: 1 
___-__--------------_________^__________---------------- 

lowcut = -5.0000 
lq = 2.0500 
median = 3.2000 u 
uq = 6.7500 
hicut = 13.8000 

Lower outside values: 
<< NONE FOUND>> 

Upper outside values: 
30.2000 UlH02601 
52.4000 UlH02801 
54.7000 UlH02901 
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:I: 

Outside values - 

UlHOOlOl 
Ii Calcium 

U1H00201 
H Mercury 

lJlH00301 
H Atuminum 
H Arsenic 
H Barium 
H Berytlium 
H Calcium 
H Chromium 
H Iron 
H Lead 
H Manganese 
H Mercury 
H Sodium 
H Vanadium 

U1H0060~ 
H Arsenic 
H Lead 

UlH00701 
H Magnesium 
H Silver 
H Thallium 

UlH00801 
H Thallium 

U1H00901 
H Magnesium 

UlHOlOOlD 
H Thallium 

UlH01301 
H Copper 
H Silver 

UlH01401 
H Vanadium 

UlH01403 
H Gross Beta 

UlH01501 
H Manganese 

UlH01701 
H Iron 

UlH01701D 
H Iron 
H Nickei 
H Silver 

UlH02201 
H Thallium 

UlH02301 
H Iron 

UlH02401 
H Cobalt 

UlH02501 0.0000 4.0000 
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location details: 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

1 .oooo 
36400.0000 

1 .oooo 
0.0600 B 

12.0000 
115OD.0000 

14.8000 U 
353.0000 

5.0000 B 
94700.0000 

19.4000 
2750.0000 

2.2000 B 
82.0000 

0.1100 u 
38200.0000 

50.2000 

2.0000 
14.5000 

'I.8000 B 

3.0000 
4050.0000 6 

2.8000 B 
3.5000 B 

1 .oooo 
4.6000 B 

1 .oooo 
3970.0000 B 

1 .oooo 
2.6000 B 

2.0000 
6.4000 J 
2.8000 B 

1 .oooo 
11.6000 B 

1 .oooo 
86.8000 

1 .oooo 
24.0000 

1 .oooo 
1870.0000 

3.0000 
1890.0000 

12.7000 U 
2.7000 B 

1 .oooo 
18.7000 UJ 

1 .oooo 
1760.0000 

1.0000 
3.1000 B 



H Chromium 
H Cobalt 
H Mercury 
H Nickel 

UlH02601 
H Aluminum 
H Arsenic 
H Barium 
H Beryllium 
H Chromium 
H Iron 
H Lead 
H Manganese 
H Vanadium 
H Zinc 

5.0000 u 
3.9000 B 
0.0800 U 

11.4000 B 

0.0000 10.0000 
6220.0000 

5.7000 u 
153.0000 B 

2.0000 B 
7.9000 u 

2820.0000 
6.1000 

47.4000 
11.2000 B 
30.2000 

UlH02701 0.0000 8.0000 
H Aluminum 4410.0000 
H Barium 101.0000 B 
H Beryllium 1.1000 B 
H Chromium 8.7000 U 
H Mercury 0.0500 B 
H Potassium 18200.0000 
H Thallium 2.1000 J 
H Vanadium 19.5000 B 

UlH02701D 
H Aluminum 
H Barium 
H Beryllium 
H Chromium 
H Mercury 
H Potassium 
H Thallium 

0.0000 7.0000 
4890.0000 

106.0000 B 
1.1000 8 
9.0000 u 
0.0500 B 

17900.0000 
3.0000 J 

UlH02801 
H Antimony 
H Beryllium 
H Cadmium 
H Chromium 
H Cobalt 
H Copper 
H Lead 
H Mercury 
H Nickel 
H Silver 
H Sodium 
H Vanadium 
H Zinc 

UlH02901 
H Antimony 
H Barium 
H Beryllium 
H Cadmium 
H Chromium 
H Cobalt 
H Copper 
H Lead 
H Mercury 
H Nickel 
H Potassium 
H Silver 
H Zinc 

0.0000 13.0000 
50.0000 u 

4.0000 u 
5.0000 u 

10.0000 u 
10.0000 u 

5.0000 u 
5.1000 
0.1000 u 

15.0000 u 
5.0000 u 

28200.0000 
16.8000 
52.4000 

0.0000 13.0000 
50.0000 u 

107.0000 
4.0000 u 
5.0000 u 

10.0000 u 
10.0000 u 

5.0000 u 
2.0000 
0.1000 u 

15.0000 u 
6830.0000 

5.0000 u 
54.7000 
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Outside values parameters counts 
parameter, Low values, high values: 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Gross Beta 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

0.0000 4.0000 
0.0000 2.0000 
0.0000 3.0000 
0.0000 5.0000 
0.0000 6.0000 
0.0000 2.0000 
0.0000 2.0000 
0.0000 7.0000 
0.0000 4.0000 
0.0000 3.0000 
0.0000 1 .oooo 
0.0000 5.0000 
0.0000 5.0000 
0.0000 2.0000 
0.0000 3.0000 
0.0000 7.0000 
0.0000 4.0000 
0.0000 3.0000 
0.0000 5.0000 
0.0000 2.0000 
0.0000 6.0000 
0.0000 5.0000 
0.0000 3.0000 
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In addition to the Mann-Whitney U-test, Box and Whisker plots were also constructed to 
better depict the relationships of various parameters between the background and the 
field samples for each parameter for each media. For the purpose of these plots, all 
values below detection limits (BDLs) are taken to be equal to this detection limit. 

Box and whisker plots are a simple, graphical summary of a parameter's values for a 
batch of data. They were first described by J.W. Tukey in his 1977 book Exploratorv 
Data Analvsis (Reading, Mass.:Addison-Wesley). 

In the following figures, each figure represents a parameter for a single medium. 
. There are two box and whisker plots per figure, one for background values <and another 

for actual site samples. 

To make a Box and Whisker plot, a set of data is sorted in ascending order. A few key 
values are determined from the sorted data set. Then these key values are plotted on 
a graph to form a figure called a Box and Whisker plot. 

A box and whisker plot consists of a central 
box, two "whiskers", one on each side of the 
box, and possibly some circles and/or stars 
beyond the ends of the whiskers (see figure on 
right). 

The box is a graphical representation of the 
middle half of the values within a set of data. 

n 
One quarter of the data falls above the upper 
edge of the box (the upper hinge) while one 
quarter of the data falls below the lower edge 
(the lower hinge). A horizontal line within 
the box represents the "middle" data value 
(called the median). Exactly one half of data 
falls above this line and one half falls below 
it. 

To understand the whiskers above and below the 
box, an understanding of some key terminology 
is required. Almost all data sets consist of a 
number of different values -- not all have 
exactly the same value. This difference of 
values is the inherent variability or "spread" 
of the data set. This spread is unique for each 
data set. A good description of this spread is Standard Box and Whis:ker Plot 
the difference in values of the upper and lower 
hinges (as described above). This difference 
is determined by subtracting the value for which exactly 25 percent of the (data set is 
less from the value for which exactly 25 percent is greater. This value is called the 
"hinge spread". 
For most data sets, almost all values for the set will be less than the upper hinge 
value plus 1.5 times the hinge spread and greater than the lower hinge value minus 1.5 
times the hinge spread. These are called the inner fences because they contain all of 
the well-behaved data points for a data set. The whiskers extending above and below 
the box mark all the points that fall outside the box but between the inner fences. 

- ? 
For many reasons, data points may fall outside inner fences. These points are not 
necessarily "bad" points and may actually belong to the data set. However, they are 
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suspicious. /I. 

Points that fall outside the inner fences are further classified by the calculation of 
"outer fences". Outer fences are defined much as inner fences, except they are moved 
out to THREE times the hinge spread above and below the hinges. Points that fall 
outside the outer fences are prime suspects and deserve close scrutiny. 

In a box and whisker plot, points that fall outside the outer fences are designated 
individually with small circles, while points that fall between the inner and outer 
fence are marked with stars. 

There is a modified box and whisker plot that ' 
conveys even more information, especially when 175; : 
comparisons of data sets are undertaken (see 17% 
fig ??). These "notched" box plots. -7 are - 165 

Notched box plots were first described by 
McGill, Tukey, and Larsen (1978) in "Variations 1 i 

i$ '"4 - j T 

of box plots", The American Statistician, 32, - 155! 

5 
P.&C" 1 

12-16. .- 150 I " 
xl 145 
u 

The "notched area" represents the interval 1 q 14a n 
within which the median can be placed with a 95 I 'IT 

13 1 
t 

: P +.%En 
percent confidence. This means if the data set 0 
was repeatedly re-collected, 95 percent of the 

:30 $ ! 

time the median of each new data set would fall Notched Box and Whisker Plot 
within the notched area. (Notice that the 
confidence interval may extend past the hinge 
points, thereby giving a somewhat bizarre looking, but informative, figure.) 

These notched box plots can be used to compare whether two or more data sets are 
different. This comparison is based on the assumption that two groups of data are not 
different if their medians are close enough together. The notched box plot graphically 
described what is "close enough" -- it is the same "notched area" just described. By 
putting two (or more) notched box plots in the same picture, they can be compared. 

If two plots have NO overlap in their "notched areas" (as in this figure), then there 
is 95 percent confidence that they have different medians and actually represent 
different groups of data. However, if two figures have ANY overlap in their notched 
boxes, there is 95 percent confidence that they are NOT different groups of data. 

Results of the Mann-Whitney U tests (illustrated by notched box and whisker plots, 
where appropriate) follow. 
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Statistical Evaluation of OU 1 Versus St. Johns' Water Management District 
Gross Alpha and Gross Beta Levels in Shallow Aquifer 

The following gross alpha and gross beta data were obtained from FDEP's statewide 
background groundwater quality database, courtesy of Cindy Cosper in the Tallahassee, 
Florida office. The data represent groundwater samples collected by FDEP in 1986 and 
1987 from 73 background monitoring wells installed in the surficial aquifer within the 
St. Johns River Water Management District (SJRWMD). The number of monitoring wells 
located in each county are listed below. 

Alachua 2 

Baker 1 

Brevard 3 

Clay 2 

Duval 5 

Flagler 8 

Indian River 

Lake 2 

Marion 1 

Nassua 1 

Okeechobee 2 

Orange 6 

Osceola 5 

Polk 3 

Putnam 4 

St. Johns 5 

7 St. Lucie 3 

Seminole 5 

Volusia 8 
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GROSS ALPHA AND GROSS BETA DATA SET 
St. Johns River Water Management District 

WELL-ID 

sL-0123 
PG-0010 
PG-0005 
MR-0189 
OK-0055 
IR-0279 
IR-0277 
IR0350 
IR0283 
IR0285 
IR0275 

MR-0028 
IR0290 
BR0644 

OS-0003 
LMS 

OS-0179 

PO-0002 
OSWQ-01 
OSOl~i 

MR-0162 
BR0643 

OR-0010 
L-0050 

OR-0003 
OR-0016 

OR0248 
MASCOTTE 

OR0264 
BR0584 
OR0107 
s-0002 
s-0045 
s-0035 
S-0032 

S-0027 
V-0166 
V-0167 
v-0197 

WELL DEPTH GROSS ALPHA LX.0 S S BETA 
(ft bls) 

14 6.40 18.00 
30 13.00 8.10 
30 4.30 4.00 
6 23.00 19.00 

22 2.00 u 3.00 u 
53 2.00 u 3.00 u 
55 2.00 u 10.00 
19 2.00 u 3.00 u 
53 21.00 62.00 
41 9.00 8.00 
49 2.00 u 3.00 u 
8 21.00 13.00 , 
35 2.00 u 3.00 u 
30 7.00 23.00 
28 3.20 4.30 
26 4.60 U 4.60 U 
18 2.00 u 3.00 u 
15 50.00 492.00 
78 1.20 0.00 u 
19 2.00 u 3.00 u 
8 8.70 4.70 

45 2.00 u 3.00 u 
29 18.00 11.00 
35 2.00 u 3.00 u 
18 6.00 12 . 00 
10 2.00 u :.oo u 
8 2.00 u 3.00 u 
30 2.00 u 3.00 u 
15 2.00 u 3.00 u 
40 4.00 13.00 
40 2.00 u 3.00 u 
50 2.00 u 3.00 u 
37 2.00 u 3.00 u 
35 2.00 u 2i, 30 
50 2.00 u 3.00 u 
55 2.00 u 7.00 
35 2.00 u 3.00 u 
40 99.00 61.00 
30 39.00‘ 20.00 
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WELL-ID WELL DEPTH GROSS ALPHA 
(ft bls) 

v-0109 21 21.00 
V-0087 20 8.00 
M-0045 10 9.00 
V-0063 25 73.00 
V-0088 20 39.00 
F-0252 21 5.00 
F-0175 17 9.00 
F-0177 43 7.00 
P-0470 55 2.00 u 
P-0473 45 28.00 
F-0226 24 2.00 u 
F-0205 24 23.00 

F-0248 30 2.00 u 
P-0475 85 15.00 

P-0511 62 4.00 
F-0227 11 5.00 
F-0234 14 24.00 
SJ0499 44 2.00 u 

R20T09SEC270102 31 2.00 u 
SJ0517 45 4.00 
C-0125 40 2.00 u 

R19T07SEC23102 40 2.00 u 
v-0199 86 2.00 u 
SJO028 60 2.00 u 
C-0126 40 21.00 
SJO503 58 2.00 u 
SJO032 60 2.00 u 
D4578 46 2.00 u 

31923003 45 7.00 

D-4566 55 2.00 u 
D-0009 34 3.00 
D-0012 44 2.00 u 
D-0011 24 6.00 
N-0018 33 10.00 

Notes: 
U = Gross alpha and gross beta not detected. 

GROSS BETA- 

- 31.00 
11.00 
13.00 

105.00 
28.00 

3.00 u 
3.00 u 
3.00 u 
3.00 u 

43.00 
6.00 

10.00 

3.00 u 
11.00 

3.00 u 
3.00 u 

10.00 
3.00 u 
8.00 
3.00 u 
3.00 u 
8.00 
3.00 u 
8.00 

11.00 
3.00 u 
3.00 u 
3.00 u 

12.00 

7.00 
3.00 u 

11.00 
8.00 

20.00 
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NTC ORLANDO OU1 UNFILTERED GW vs SJRWMD DISTRICT-WIDE BACKGROUND 

Points used: 

ou Location 

1 UlGOOlOl 
1 UlGOOZOl 
1 UlG00303 
1 lJlGOO401 
1 UlG00501 
1 U1G00601 
1 UlG00701 
1 U1G00801 
1 UlG00901 
1 UlGOlOOl 
1 U1G01001D 
1 UlGOllOl 
1 UlG01201 
1 U7G01301 
1 UlG01401 
1 UlG01403 
1 UlGO1501 

: 
U1G01601 
UlG01701 

1 UlGO1701D 
1 UlGO1801 
1 UlG01901 
1 UlG02001 
1 UlG02101 
1 UlG02201 
1 ulG02301 
1 UlG02401 
1 UlG02501 
1 ulGO2601 
1 UlG02603 
1 UlG02701 
1 U1G02701D 
1 ulG02703 

ou location 

bk 010248 
bk OR0264 
bk OS-0003 
bk OS-0179 
bk OS0171 
bk OSWQ-01 
bk P-0470 
bk P-0473 
bk P-0475 
bk P-0511 
bk PG-0005 
bk PG-0010 
bk PO-0002 
bk R19T07SEC23102 
bk R20T09SEC270102 
bk S-0002 
bk S-0027 
bk s-0032 
bk S-0035 
bk S-0045 
bk SJOO28 
bk sJOO32 
bk SJ0499 
bk SJO503 
bk SJO517 
bk SL-0123 
bk V-0063 
bk V-0087 
bk v-0088 
bk V-0109 
bk V-0166 
bk v-0167 
bk V-0197 
bk V-0199 
bk 31923003 
bk 880584 
bk 810643 
bk 810644 

ou location 

bk C-0125 
bk c-0126 
bk D-0009 
bk D-0011 
bk D-0012 
bk D-4566 
bk D4578 
bk F-0175 
bk F-0177 
bk F-0205 
bk F-0226 
bk F-0227 
bk F-0234 
bk F-0248 
bk F-0252 
bk IR-0277 
bk IR-0279 
bk IR0275 
bk 110283 
bk IR0285 
bk IR0290 
bk IR0350 
bk L-0050 
bk LMS 
bk M-0045 
bk MASCOTTE 
bk MR-0028 
bk MR-0162 
bk MR-0189 
bk N-0018 
bk OK-0055 
bk OR-0003 
bk OR-0010 
bk OR-0016 
bk OR0107 

APPEN-IS.WP I-5-126 



-_---------------------------------------------------------------- 
GROSS ALPHA 

____________________---------- 

1 ** ******* *t*** * ** ***t** 
bk .'x ~...~~...~~..~~..~ ** *we**************** t** * 

groupl: 1 
min, median, max, bdl/tot : 1.0000 u 3.7000 53.0000 4/ 33 
group2: bk 
min, median, max, Wl/tot : 1.2000 3.0000 99.0000 361 73 

no evidence of different populations at alpha=.95 
Outside values test group relative to background group 
________-___________---------------------------------- 

Lowcut = -8.5000 
Lq = 2.0000 u 
median = 3.0000 
uq = 9.0000 
hicut = 19.5000 

Lower outside values: 
-CC NONE FOUND>> 

Upper outside values: 
25.9000 U1G02601 
28.9000 UlGO1401 
31.2000 UlG02603 
37.8000 UlGO1403 
46.2000 UlG02701D 
47.6000 UlG02701 
50.4000 UlG00303 
53.0000 UlG02703 

APPEN-15.WP 

bk *** * * ****************** ** ** . . . . . . . . . . . . . . . . . 
1 ***** **** ** * ** ********* 

groupl: 1 
min, median, max, bdi/tot : 3.0000 u 7.2000 
group2: bk 
min, median, max, bdl/tot : 3.0000 u 4.6500 U 

a>> Different populations at alpha > 0.95 
Group 1 Higher 

Outside values test group relative to background group 
________________________________________-------------- 

lowcut = -9.7500 
tq = 3.0000 u 
median = 4.6500 U 
uq = 11.5000 
hicut q 24.2500 

Lower outside values: 
<< NONE FOUND>> 

Upper outside values: 
25.8000 UlG00601 
28.6000 UlGO2603 

J 31.1000 UlG02601 
44.9000 UlG01501 
57.0000 UlGO2703 
58.5000 UlG00303 
69.0000 UlG02701 
87.6000 UlG02701D 
90.8000 U1G01401 

102.0000 UlG01403 

Parameters with different populations: 
GROSS BETA Group 1 Higher 

I-5-127 

---__--_-----_------____________________-------------------------- 
GROSS BETA 

------___----_---___---------- 

102.0000 l/ 33 

492.0000 34 / 72 



Outside values - locations counts 
location, low values, high values: 

UlG00303 0.0000 
U1G00601 0.0000 
U1GO1401 0.0000 
UlG01403 0.0000 
UlGO'1501 0.0000 
ulG02601 0.0000 
ulG02603 0.0000 
ulG02701 0.0000 
UlG02701D 0.0000 
UlG02703 0.0000 

Outside values - location details: 

UlG00303 

H GROSS ALPHA 
H GROSS BETA 

U1G00601 

H GROSS BETA 

UlG01401 

H GROSS ALPHA 
H GROSS BETA 

UlG01403 

H GROSS ALPHA 
H GROSS BETA 

UlG01501 

H GROSS BETA 

UlG02601 

H GROSS ALPHA 
H GROSS BETA 

ulG02603 

H GROSS ALPHA 
H GROSS BETA 

UlG02701 

H GROSS ALPHA 
H GROSS BETA 

UlG02701D 

H GROSS ALPHA 
H GROSS BETA 

ulG02703 

H GROSS ALPHA 
H GROSS BETA 

low: 

low: 

low: 

low: 

low: 

low:, 

low: 

low: 

low: 

low: 

2.0000 
1 .oooo 
2.0000 
2.0000 
1.0000 
2.0000 
2.0000 
2.0000 
2.0000 
2.0000 

0.0000 hi: 

50.4000 
58.5000 

0.0000 hi: 

25.8000 

0.0000 hi: 

28.9000 
90.8000 

0.0000 hi: 

37.8000 
102.0000 

0.0000 hi: 

44.9000 

0.0000 hi: 

25.9000 
31.1000 J 

0.0000 hi: 

31.2000 
28.6000 

0.0000 hi: 

47.6000 
69.0000 

0.0000 hi: 

46.2000 
87.6000 

0.0000 hi: 

53.0000 
57.0000 

Outside values - parameters counts 
parameter, low values, high values: 

GROSS ALPHA 
GROSS BETA 

0.0000 
0.0000 
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2.0000 

1.0000 

2.0000 

2.0000 

1 .oooo 

2.0000 

2.0000 

2.0000 

2.0000 

2.0000 

8.0000 
10.0000 
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Gross Radioactivity - Inorganic Comparisons 

In Chapter 4 (Nature and Extent of Contamination), the hypothesis was presented 
that it is likely the leachate from the landfill caused the dissolution of some 
of the mineral components in the Hawthorn sediments, leading to both an increase 
in gross radioactivity and the amount of metals in solution, which also increases 
turbidity. Exploratory data analysis using the bar-line plot combinations shown 
in the succeeding Figures I-6-1 to I-6-6 do appear to show that high gross 
radioactivity measurements are accompanied by high inorganic concentrations and 
high turbidity, particularly in the deep wells. The plots also show that gross 
beta is more variable than gross alpha, which is probably due to the affect of 
other sources contributing to gross beta than uranium-238 decay (e.g. potassium- 
40). Therefore, the plots are arranged in order of increasing gross alpha for 
each screened interval group. 

A correlation study can determine whether two data sets move together, i.e., 
whether large values of one variable are associated with large values of another 
variable (e.g., gross alpha versus aluminum in groundwater). As discussed in 
most statistics books (e.g., Walpole, R.E. and R.H. Myers, Probability and 
Statistics for Engineers and Scientists, 2nd edition, Collier-MacMillan 
Publishers), the correlation coefficient is scaled independent of the unit of 
measure with values ranging from +l to 0. A value of +l implies a perfect 
positive linear relationship between the two variables, a value of -1 implies a 
perfect negative relationship, while values near zero indicate little or no 
correlation. Table I-6-1 provides the results of these calculations, using a 
spreadsheet program. As shown, correlations between gross alpha and associated 
metals are strongly positive. However, when both variables are very high, the 
correlation becomes more skewed, lowering the coefficient. This may be 
attributable in part to higher measurement variability at higher concentrations. 
Factoring out the three highest outlier concentrations detected in samples from 
OLD-Ul-03, -28, and -29 provided generally higher correlation coefficients (Table 
I-6-1). The correlation between gross alpha and turbidity is also strongly 
positive. Correlation coefficients between gross beta and selected metals and 
turbidity are also positive, but less so than with gross alpha. 



Tabie l-6-l. Summary of Calculated Correlation Coefficients 
Grcr,: Radioactivity and Selected Parameters 

Remedial investigation Report, Operable Unit 1, North Grinder Landfill 
Naval Training Center, Orlando 

Orlando, Rorida 
I I 

Parameter 

Aluminum 

Gross Alpha Gross Beta 

n = 29 n = 21, n = 29 n = 26 

’ 0.66 0.83 0.30 0.62 

Barium 0.78 0.75 0.40 0.51 

Beryllium 0.82 0.85 0.55 0.53 

Chromium 

Vanadium 

0.83 

a.86 

0.36 

0.50 

0.68 

0.83 

I Turbidity C.88 0.82 0.55 0.47 

NOTE: 
n = number of sample sets used 
Cor the purpose of calculating correlation coefficients, nondetected analytes were taken at half the detection limits. 
Galculations in the “n = 26” column were made by factoring out the 3 highest outlier concentrations for samples from 
OLD-Ul-03, -28, and -29. 
See also additional notes in Table l-6-2 and i-6-3. 
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Appendix l-6. Gross Radioactivity-Inorganic Comparisons 
Table l-6-2. Analytical data for selected inorganics and gross radioactivity levels in groundwater 

Identifier Gross Alpha, pCi/L Gross Beta, pCi/L Aluminum, ug/L Barium, ug/L Vanadium, ug/L Beryllium, ug/L Chromium, ug/L Turbidity, NTU 
UlGOOlOl 2J 4.8 J 180 B 58 5.2 B 0.2 u 2u 15.4 
Ul GO0201 8.7 J 7.4 J 1760 25.9 B 2.9 U 0.2 u 2.6 U 100.7 
Ul G00301’ 257 J 240 J 35700 596 104 7.1 61.2 201 
Ul GO0303 50.4 58.5 NA NA NA NA NA 11.35 
Ul GO0401 3.4 6.3 582 8.4 B 2.9 u 0.2 UJ 2u 9.62 
Ul GO0501 3 3.7 545 36.4 B 2.9 u 0.2 UJ 2u 58.6 
UI Go0601 14.5 25.8 5030 149 B 9.6 B 0.32 J 10.3 1.79 

Ul GO2301 1.6 J 5.3 J 621 25.8 B 6.6 B 0.2 u 2u 201 
Ul GO2401 6J 6.8 J 1690 32.3 B 3.7 B 0.2 u 3.4 u 201 
U 1 GO2501 4.1 J 7.4 J 1360 9.2 B 4.7 B 0.2 u 2.2 u 201 
U 1 GO2601 25.9 31.1 J 1180 105 B 5.2 B 1.8 B 48 144.9 
U 1 GO2603 31.2 28.6 NA NA NA NA NA 201 
Ul GO2701 47.6 69 8700 145 B 19.5 B 2.6 iti f2.8 201 .__ ___ .__~ 
U 1 GO2701 D 46.2 87.6 8250 138 B 19.5 B 2.6 I3 13 u 201 

NA 
- ~~- 

u 1 GO2703 53 57 NA NA NA NA 201 
u 1 GO2801 44.2 31.7 101000 870 81.1 4u 121 201 .__.-- 
UlG02901 22.9 32.1 21100 240 31 4u 44.3 201 

NOTES: 
l Gross alpha/beta from resampling of Well OLD-Ul-03C (Ul G00303) resulted in significantly lower levels (about 5 times lower) compared with the initial sample 

results (Ul G00301). These resampling results for OLD-Ul-03C (bolded entries) were utilized in the gross radioactivity - inorganic comparisons. 
“For unfiltered sample UlG00801, inorganic results appear to be anomalous (all non-detects) compared to the filtered sample (Ul H00801). The detected filtered inorganic 

results for aluminum, barium and vanadium were therefore used as proxy concentrations in the comparisons (holded entries). 

APPEN-I6 XLS, Data 
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Appendix l-6 (Cont). Gross Radioactivity - Inorganic Comparisons 
Table l-6-3. Analytical data used in bar-line plots and correlation calculations. 

r I I 1 

identifier Gross Alpha, pCi/L Gross Beta, pCi/L Aluminum, ug/L Barium, uglL 
UlG01301 0.5 3.9 181 29.4 
UlG0160l 0.5 3.8 99.1 7.6 
UlG01901 0.5 1.5 62.4 3.05 
UlG02201 0.5 3.4 78.5 3.6 
U1G01001 1.9 6.2 139 14.3 
UlGOOlOl 2 4.8 180 5 
UlG00401 3.4 6.3 582 8.4 
UlG02501 4.1 7.4 1360 9.2 
UlG00701 5.8 22.1 426 32.1 

UlG02301 1.6 5.3 621 25.8 
UlG02001 2.6 4.2 450 8.3 
UlG00501 3 3.7 545 36.4 
UlG01701 3 9.1 1070 33.7 
UlG0080l 3.7 7.2 425 36.4 
UIGOllO1 4.7 4.3 1280 27.2 
UlG00201 8.7 7.4 1760 25.9 

25.9 31.1 1180 105 
UlG01401 28.9 90.8 2110 28.4 
UlG02801 44.2 31.7 101000 870 

UlG00901 1.7 5.5 257 29.8 
UlG02101 2.6 3.4 475 12.7 
U1G01801 3.5 6.2 1030 19.7 
UlG0120l 4.4 10.5 1390 30.8 

6 6.8 1690 UlG02401 32.3 
UlG01501 11.6 44.9 1010 32.4 

UlG0060l 14.5 25.8 5030 149 UlG02901 22.9 32.1 21100 240 
UlG02701 47.6 69 8700 145 
UlGOO301 50.4 58.5 35700 596 

NOTE: Nondetected results(U qualifier)presentedin Table l-6-2 aretaken atone-half the detection limit. 

Vanadium, ug/L Beryllium, ug/L Chromium, ug/L Turbidity, NTU 
1.45 0.1 1 1.56 
1.45 0.1 1 2.38 
1.45 0.1 1 1.32 

5.5 0.1 2 8.98 
1.45 0.1 3.1 0.58 

- 5.2 0.1 1 15.4 
1.45 0.1 1 11.35 

4.7 0.1 1 35.7 
1.45 0.1 1 1.79 

6.6 0.1 1 8.29 
1.45 0.1 1 3.65 
1.45 0.1 1 9.62 
1.45 0.1 1 9.78 

3.3 0.1 1 10.36 
1.45 0.1 1 14.92 
1.45 0.1 1.3 100.7 

5.2 1.8 4 144.9 
13.9 0.1 4.7 11.3 
81.1 2 121 201 

1.45 0.1 1 2.77 
1.45 0.1 1 3.64 
1.45 0.1 1 24.8 

- 4.6 0.1 2.5 22.2 
3.7 0.1 1.7 28.5 
5.4 0.21 3.1 13.72 

9.6 0.32 10.3 58.6 - 31 2 44.3 201 
19.5 2.6 12.8 201 
104 7.1 61.2 2oir-- 

I 
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Figure l-6-1. 
Gross Radioactivify versus 
Aluminum Concentratlom 
in Groundwater. 
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Figure l-6-2. 
Gross Radioaclivity versus 
Barium Concenlratlons 
in Groundwater. 
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Figure l-6-4. 
Gross Radioactivii versus 
Chromium Concentrations 
In Groundwater. 
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Figure l-6-5. 
Gross Radioaciivtty versus 
Vanadium Concenirations 
in Groundwater. 
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U.S. ENVIRONMENTAL PROTECTION AGENCY (USEPA) REGION Ill 
CONTAMINANT OF POTENTIAL CONCERN SCREENING GUIDANCE 

HUMAN HEALTH BASELINE RISK ASSESSMENT 
NAVAL TRAINING CENTER 

ORLANDO, FLORIDA 



UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
Region III 

841 Chejtnut Stieet 
Philadelphia, Pennsylvania 19107 

October 20, 1995 

SUBJECT: Risk-Based Concentration Table, July - December 1995 /, . _._. . . 

FROM: Roy L. Smith, Ph.D. L 
Office of RCRA 
Technical & Program Support Branch (3HW70) 

TO: RBC Table mailing list 

q 

Attached is the EPA Region III risk-based concentration (RBC) table, which we distribute 
semi-annually to all interested parties. 

EPA Region III has established a homepage on the Worid Wide Web which J&U can finci at 
http:/!earthl.epa.gov:%O/ or http:/lwww.epa.gov/. 
table in downloadable form. 

Our humepage will soon include t,he RBC 
We strongly encourage all RBC table users having Internet 

access to obtain the table electronically rather than on paper; In this way, users can obtain 
the most current issue immediately in a form that can be used directly as input .for risk 
assessment calculations. 
cost substantially less. 

This distribution method will aIs0 save. Iarge amounts ofpqper and 

For those lacking Internet access, it’s once again time to re-register to receive a paper copy 
of the RBC table. We need to hear from you periodically to ensure that you sh*lt have an 

interest and that we have your correct address. Please fm your registration request to 
Vanessa Sizer at 215-397-9890, including your name, address, an.d.photie number. Please 
don’t phone to re-register; we need hard copy to document your continued interest. If we 
don ‘t hear f/am you by March 30, 1996, we ‘II assume you no lunger need a paper copy. 
Thanks for your cooperation. 

CONTENTS, USES, AND LIMITATIONS OF THE RBC TABLE 
_ 

The table contains reference doses and carcinogenic potency slopes (obtained from IRIS 
through September 1, 1995, HEAST through May 1995, the EPA-NCEA Super-fund Health Risk 
Technical Support Center, and other EPA sources) for nearly 600 chemicals. These toxicity 
constants have been combined with “standard” exposure scenarios to calculate RBCs--chemical 
concentrations corresponding to fixed levels of risk (i. e., a hazard quotient of 1, or lifetime cancer 
risk of lo”, whichever occurs at a lower concentration) in water, air, fish tissue, and soil. 

The RBC table also includes soil screening levels (SSLs) for protection of groundwater 
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and air. Most SSLs were obtained directly from EPA/OSWER’s proposed SSL guidance 
document, to which we have added some additional SSLs based on the same methodology. 
Sources of SSLs are noted in the table. SSLs incorporate the same exposure assumptions as 
RBCs, plus additional assumptions needed for inter-media extrapolation. SSLs are therefore 
distinct from RBCs, and should be used only in the framework proposed in the OSWER 
document (available from NTIS as document numbers 9355.4-1, PB95-965530, or EPA540/R- 
94/105). 

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 background materials 
provide the complete basis for all the calculations, with the intent of showing users exactly how 
the RBCs were developed. Simply put, RBCs are 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 consideration 
are (1) transfers from soil to air and groundwater, and (2) cumulative risk from multiple 
contaminants or media. 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-check before relying on any RfDs or CPSs in the table. If you find any errors, please send 
me a note. 

Many users want to know if the risk-based concentrations 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 the RBC table does not constitute regulation or guidance, and should not be viewed 
as a substitute for a site-specific risk assessment. For sites where: 

,,.T,, 

1. A single medium is contaminated; 

2. A single contaminant contributes nearly all of the health risk; 

3. Volatilization or leaching of that contaminant from soil is expected ‘not to be 
significant; 

4. The exposure scenarios 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 expected not to be significant; 

the risk-based concentrations would probably be protective as no-action leveis or cieanup 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 (I) set cleanup or no-action 
‘levels at CE&A sites or RCRA Corrective Action sites, (2) substitute for EPA guidance for 
preparing baseline risk assessments, or (3) determine if a waste is hazardous under RCRA. 
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a .: .’ 
To help you better understand the REK table, here are answers to our most often-asked 

questions: 

1. How can the age-adjusted inhalation factor (11.66) be less than either the inhalation 
rate for a child (12) .or for an adult (20)? - . . . 

Age-adjusted factors are not intake rates, but rather partial calculations which have 
different units than intake rates do. The fact that these partial calculations have valu’es similar 
to intake rates is really coincidental, an artifact of the similar magnitude of years of exposure and 
time-averaged body weight. 

2. Why does arsenic appear in the RBC table separately as a carcinogen and a non- 
carcinogen, while other contaminants do not? 

Arsenic is double-entered to ensure that the risk assessor realizes that non-carcinogenic. 
concerns are significant for arsenic. Otherwise, one might be tempted to accept a le-,4 risk (37 
ppm in residential soil), when the oral reference dose would be exceeded at 23 ppm. 

Also, EPA has a little-known risk management policy for arsenic (dating from 1988) that 
suggests that arsenic-related cancer risks of up to le-3 can be accepted because the cancers are 
squamous cell carcinomas with a low mortality rate. Thus, noncarcinogenic WCs represent an 
important limitation on acceptable arsenic concentrations. 

3. Many contaminants have no inhaled reference dose or carcinogenic potency slope in 
IRIS, yet these numbers appear in the RBC table with IRIS given as the source. Where did the 
numbers come j-om? 

Most inhaled reference doses and potency slopes in the REK table are converted from 
reference concentrations and unit risk values which do appear in IRIS. These conversions assume 
70-kg persons inhaling 20 m3/d. For example, the inhalation unit risk for arsenic (4.3e-3 risk per 
c(g/mj) is divided by 20 m3/d and multiplied by 70 kg times 1000 &mg, yielding a CPSi of 15.1 
risk per mg/kg/d. 

3. Why does the RBC table base soil RBCs for cadmium and manganese on reference 
doses that apply only to drinking water? 

The RBC table’s use of the drinking water RfDs for cadmium and manganese reflects (1) 
the limited space available in the already-crowded table, and (2) the intended use of the table as 
a screening tool rather than a source of cleanup levels (thereby making false positives acceptable). 
For a formal risk assessment, Region III would use the food RfDs for soil ingestion. 

At this time, only two substances (as far as we know) have distinct oral RfDs for water 
. and food--cadmium and manganese. Adding the two food RfDs to the table would require an 
entire column, which would be about 99.9% blank. The table has become so crow’ded that it 
would be difficult to accommodate another column. Also, w$iven this problem a relatively low 
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priority because the table’s primary purpose is to identify environmental problems needing further 
study. REKs were never intended for uncritical use as cleanup levels, merely to identify potential 
problems which need a closer look. 

j. What is the source of the child inhalation rate of 12 m3/d? 

The calculation comes from basic physiology. It’s a scaling of-the mass-specific 20 m31d 
rate for adults from a bddy mass of 70 kg to 15 kg, using the 2/3 power of mass, as follows: 

Let: IRcm = mass-specific child inhalation rate (m3/‘kg/d) 
IRc = child inhalation rate (m3/d) 

20 m3/d + 70kg = 0.286 m3/kg/d (mass-specific adult inhalation rate) 

0.286 m3/kg/d x (70,67) = (IRcm) x (15.67) 

IRcm = (0.286) x (7@‘) + (15.6’) = 0.286 x 2.807 = 0.803 m3/kg/d 

IRc = IRcm x 15kg = 0.803 m3/kg/d x 15kg = 12.04 m3/d 

A short (but algebraically equivalent) way to do the conversion: 

20 x (15 + 70).333 = 11.97 (different from, but actually more correct than, 12.04 because 
of rounding error in the long form). .,/--i 

6. Can the oral RJDs in the RBC table be applied to dermal exposure? 

Not directly. EPA’s Office of Research and Development is working on dermal RfDs for 
some substances, but has not yet produced any final values. When dermal RfDs do appear, they 
will undoubtedly be based on absorbed dose rather than administered dose. Oral RfDs are 
(usually) based on administered dose and therefore tacitly include a GI absorption factor. ‘I%&, 
any use of oral RfDs in dermal risk calculations’tiotid have to involve removing this absorption . 
factor. 

7. 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. 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. We expressed the algorithm this way to 
allow users to realize this. The total exposure is really corrected only by EF (days exposed per 
year) divided by 365. (Note that this explanation applies to noncarcinogenic risk only; for 
carcinogens, exposure is pro-rated over the number of days in a 70-year life span.) 

8. Why is inorganic le’ad not included in the RBC table? 

The reason lead is missing from the RBC table is simple, and fundamental: EPA has no 
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reference dose or potency slope for inorganic lead, so it wasn’t possible to calculate risk-based 
concentrations. EPA considers lead a special case because: 

(1) Lead is ubiquitous in all media, so human exposure comes from multiple sources. 
Comparing single-medium exposures with a reference dose would be misleading. 

(2) If EPA-did develop a.reference.dose for -lead by the same methods .other referen.ce doses, 
we would probably find that most people already exceed it. Since EPA already knows 
this and is moving aggressively to lower lead releases nationally, such findings at 
individual sites would be irrelevant and unduly alarming. 

(3) EPA decided to take a new approach to separate important lead exposures from trivial 
ones. EPA developed a computer model (the IEUBK model) which predicts children’s 
blood lead concentrations using lead levels in various media as inputs. The idea is to 
evaluate a child’s entire environment, and reduce lead exposures in the most cost-effective 
way. 

On the practical side, there are several EPA policies which effectively substitute for RBCs. 
The EPA Office of Solid Waste has released a detailed directive on risk assessment and cleanup 
of residential soil lead. The directive recommends that soil lead levels less than 400 ppm be 
considered safe for residential use. Above that level, the document suggests collecting certain 
types of data and modeling children’s blood lead with the IEUBK model. For the purposes of 
the RBC table, the de facto residential soil number would be 400 mg/kg. For water, wle suggest 
15 ,ppb (from the national EPA Action Level), and for air, the National Ambient Air Quality 
Standard. 

9. Where did the potency siopes for carcinogenic PAHs come porn? 

The source of the potency slopes for PAHs is “Provisional Guidance for Quantitative Risk 
Assessment of Polycyclic Aromatic Hydrocarbons”, Final Draft, EPA Environmental Criteria and 
Assessment Office, Cincinnati, OH. It’s available from NTIS as document number EC,40-CIN- 
842 (March, 1993). ,The slopes are expressed in terms of order-of-magnitude equivalence factors 
relating the compounds to benzo[a]pyrene; we have converted these TEQs to potency slopes to 
fit the format of the table. 

IO. May I please have a copy of the January I991 RBC table? 

We’re sorry, but no. The REX table doesn’t represent regulation or guidance, so past 
issues should have no legal importance. Each time we update the table we destroy all obsolete 
copies, electronic and paper. We do this to ensure that only one set of RBCs, that based on 
current information, exists at any time. 

I I. I’ve noticed that some soil RBCs are I million parts per million. Since some of these 
substances are liquids, that 3 obviously ridiculous. What is that basis for these calculations? 

A soil RE3C of 1 million parts per million means that no amount of the contaminant in 
soil will cause a receptor to exceed the oral reference dose by incidental ingestion of soil. In 
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fact, some contaminants would have XXs of more than 1 million ppm, but the algorithms cap 
concentrations at 100%. The reason we retain these admittedly impossible numbers is to let users 
see that the contaminant is not a threat via soil ingestion. 

However, it’s important to realize that the RBC calculations do not consider the potential 
of soil contaminants to leach to groundwater or escape to air by volatilization or dust entrainment. 
To consider these inter-media transfers, it’s necessary to. either. monitor air and groundwater, or 
to use a model. Measured or modeled air and groundwater concentrations should then be 
compared to the RBCs for air and tap water. 

We have begun to incorporate inter-media transfers into the RE3C table in the form of soil 
screening levels (SSLs). However, EPA Headquarters has proposed only about a hundred SSLs 
so far, so the list is still rather short. 

12. Please eIaborate on the meaning of the ‘W’ source code in the table. 

The “W” code means that a reference dose or potency slope for a contaminant is currently 
not present on either IRIS or HEAST, but that it once was 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. Older 
versions of the RBC table had separate codes for IRIS and HEAST withdrawals, but we changed 
to a single code for bo*h because, after all, it hardly matters. 

We retain withdrawn numbers in the table because we still need to deal with these 
contaminants during the sometimes very long delays before replacement numbers are ready. We 
take the position that for the purpose of screening an obsolete RBC is better than none at all. 
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 Regional EPA risk assessor to develop a current toxicity constant. If the site 
is being studied under CERCLA, the EPA-NCEA Regional Technical Support group may be able 
to assist. 

13. 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 Health Risk Technical Support Center prepares these interim toxicity 
constants in response to site-specific requests from Regional risk assessors, and sends the 
documentation only to the requestor. The REK tables contain only the interim values (those with 
“E” codes) that we’ve either requested ourselves or otherwise obtained copies of. There may be 
many more interim valuesof which we are unaware. Also, 
when NCEA revisits a contaminant, so it’s likely that some 
obsolete. 

we don’t receive automatic updates 
interim values in the RED2 table are 

M-a 
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It has been NCEA’s policy to dd@$$$iests for documentation of interim toxicity 
a>% .I constants. Although Region 3 has sometimes- provided this documentation on request, for the 

, above-stated reasons we have no assurance that the documentation, or even the interim numbers, 
are current. We’ve decided to discontinue distributing information that may be misleading. If 
one of the “E”-coded contaminants is a major risk contributor at your site, we strongly suggest 
that you work with EPA to develop an up-to-date reference dose or slope factor. 

CHANGES r~ THIS ISSUE OF THE REK TABLE 

New or revised EPA toxicity constants are now marked with “**‘I before the contaminant 
name. This is to help users quickly pick out substances with new REKs. Formerly these 
contaminants were printed in underlined boldface type that copied badly. A new basis code, “M” 
for MCL, has been added to the, upper right corner of each page. This code denotes soil 
screening levels for groundwater protection that are based on EPA Maximum Contaminant 
Levels. 

If’you want to raise issues or get answers to questions about the RBC table, please call 
the Technical Support Help Line at 215-597-l 116. The line has a voice mail system to take your * 
calls if we’re not available. We’ll return your call as soon as we can. Please limit calls to REK 
issues; if you have a question about applying RBCs to a site, please call the EPA Regional office 
handling the project. Thanks for your help and cooperation, and we hope the RBC table 
continues to be a useful resource. 

Attachment 
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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 calcu- 
lations: 

Exposure variables 

General: 
Carcinogenic potency slope oral (risk per mglkgld): 
Carcinogenic potency slope inhaled (risk per mg/kg’d): 
Reference dose oral (megid): 
Reference dose inhaled (mg’kgld): 
Target cancer risk: 
Target hazard quotient: 
Body weight, adult (kg): 
Body weight, age 1-6 (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 (Ud): 
Tap water ingestion factor, age-adjusted (L-y/kg-d): 

Fish ingestion (g/d): 
Soil ingestion, adult (mgld): 
Soil ingestion, age -1-6 (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 (Um3): 

. 
Value Symbol. 

* CPSO 
l CPSi 
* RfDo 

* RfDi 
le-06 TR 

1 THQ 
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 

..---h 

.X---Y. 

_- 
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Exposure variables 

Occupational: 
Exposure frequency (d/y): 
Exposure duration (y): 
Fraction of contaminated soil ingested (unitless) 

*: Contaminant-specific toxicological constants. The priority among sources of toxicological constants was as 
follows: (1) IRIS, (2) I-EAST, (3) HEAST alternative method, (4) EPA-NCEA Superfund Health Risk 
Technical Support Center, (5) withdrawn from IRIS or I-TEA=, and (6) other EPA documents. Each source 
was used only if numbers from higher-priority sources were unavailable. The EPA. Superfund Health Risk 
Technicai Support Center, part of the EPA National Center for Environmental Assessment in Cincinnati, 
develops provisional RfDs and CPSs on request for contaminants not in IRIS or HEAST. These provisional 
values are labeled “E = EPA-NCEA provisional” in the table. It is possible they may be. obsolete. If one of 
the “E” constants is important to a Superfund risk assessment, consider requesting, through a Regional risk 
assessor, a new provisional value. ‘. 

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 calculat:ed 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 
- smail children and adults. The age-adjusted factor for soil was obtained from RAGS IB; 
the others were developed by analogy. 

Tap water ingestion 

Soil ingestion 

Residential water 

Volatilization terms were calculated only for compounds with a mark in the “VOC” column. 
Compounds having a Henry’s Law constant greater than 10m5 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 cornpounds 
lacking inhal,ation values. Inhaled potency slopes were substituted for unavaila.ble oral 
potency slopes only for volatile compounds; inhaled RfDs were substituted for unavailable 
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oral RfDs for both volatile and non-volatile compounds. Rl3C-s for carcinogens were based 
on combined childhood and adult exposure; for non-carcinogens RBCS were based on adult 
exposure. 

Carcinogens 

‘---j-R. AT=, lofj(J $f .-- 

RBcy = 
s 

EFr . ( [ K - IFAa@ - CPSi] + [ ILF@+@ * CPSo] ) 

Non-carcinogens 

RBcy= 
5WQ B Wa* ATn - 1000 % 

EFr - EDtot -- 
IRW 

K&y + & 

Ambient air 

Oral potency slopes and references were used where inhalation values were not available. 
RBCs for carcinogens were based on combined childhood and adult exposure; for non- 
carcinogens FU3C.s were based on adult exposure. 

Carcinogens 

Non-carcinogens 
ZVQ RDi . BWa- ATn - 1000 $ . 

RBCS= EFr m EDrot - IRAa 

Edible fish 

Al REK~ were based 

Carcinogens 

on adult exposure. 

. 
RBC~= 273. BWa- ATc 

EFr - EDtot - IRF - CPSo 
1000 $ 

Non-carcinogens 

RBC 3-Z 
& 

ZYQ Redo - BWa. ATn 

EFr * EDtot * ‘RF 
1000 6 



EPA Region III Risk-Based Concentrator Table: k.L. Smith (October 4, 1995) 
4 

Commercial/industrial soil ingestion 

. RBCs were based on adult occupational exposure, including an assumption that only 50% 
of total soil ingestion is work-related. 

Carcinogens 

RBcff 

Non-carcinogens 

RBC 

= T&? BWiAiic .. 

EFo EDo- lRSa - FC- CPSo 
106 3 

kg 

3, 7HQmo.BWa-ATn 
kg 

EFo- EDo. XS'a - FC 
106 9 kg 

Residential soil ingestion 

RBCS for carcinogens were based on combined childhood and adult exposure; FmCs for 
non-carcinogens were based on childhood exposure only. 

Carcinogens 

KBcp TR.ATc .i. 

EF.r ' rFsadj . CpSo 
106 z!z 

&! 
Non-carcinogens 

RBcp ZYQ RDo. BWc- ATn 

EFr * EDc- LRsc 
106 = 

kg 

Development of Soil Screening Levels 

General 

In December 1994 the EPA Office of Solid Waste and Emergency Response proposed Soil 
Screening Guidance (Document 9355.4-1, PB95-96353.0, EPA540/R-94/101, available: through 
NTIS at 703-487-4650). This draft document provides (1) a framework in which soil 
screening levels are to be used, (2) a detailed methodology for calculating soil screening 
levels, and (3) soil screening levels for 107 substances. 

Consistent with this new guidance, the risk-based concentration table now includes two 
columns of generic soil screening levels (SSLs). OSWER’s 107 proposed soil screening 
levels have been added verbatim. In addition, the proposed SSL methodology has been 
used to calculate soil screening levels for more substances, which are also included in the 
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new table. The table clearly distinguishes the OSWER SSLs from the “unofficial” ones. 

These SSLs provide reasonable maximum estimates of transfers of contaminants from soil 
to other media. One column contains soil concentrations protective of groundwater quality; 
the other contains soil concentrations protective of air quality. “Protective” is defined in the 
same terms as the risk-based concentrations for tap water and air -- that residential contact 
scenarios will yield a fixed upper “bound risk of” 10” or a fixed. hazard quotient of 1 
(whichever occurs at the lower concentration). 

OSWER’s SSLs should be used only within the framework proposed in the guidance document. 
The additional SSLS included in the RX table are intended for the same uses (although they 
obviously cany less weight than the formally proposed numbers). 

The SSLs are based on the following assumptions: 

Input variables 

Surface soil moisture content (p/g) 

Vadose zone soil moisture content (kg/kg) 
Surface soil bulk density (g/cm’) 
Vadose zone soil bulk density (kg/L) 

Surface soil parti& density (g/cm3) 
Vadose zone soil particle density (g/cm3) 

Total surface soil porosity (L pore fL soil) 
Total vadose zone soil porosity (L pore/L soil) 
Air-filled surface soil porosity (L air/L soil) 

Water-filled surface soil porosity (L water/L soil) 
Air-filled vadose zone soil porosity (L air/L soil) 

Water-filled vadose zone soil porosity (L water/L soil) 
Organic carbon fraction of surface soil (g/g) 

Organic carbon fraction of vadose zone soil (g/g) . 
Dispersion factor for. 0.5 acres (g/m’s per kg/m3) 

Particulate emission factor (m’/kg) 
Exposure interval (s) 

Value Symbol* . 

0.1 w, 
0.2 W” 

1.5 pbr 
1.5 pbv 

2.65 pp 

2.65 p,,, 

0.43 N, 
0.43 NV 
0.28 0, 

0.15 0, 

0.13 8, 

0.30 0, 

0.006 FOC, 
0.002 FOC, 

35.1 Q/C 

6.79e+08 PEF 
9SOe+08 T 

Dilution-attenuation factor (unitless) 10 DAF -A ., _. “,. ,,., 1 ,.;,, 

* : Symbols were adjusted, variables were rearranged, and derived and chemicatspecific-variables were omitted’ 
for simplicity and ciarity. Presentation of the input variables in a single table using the same terms as in the 
OSWER SSL document would have been confusmg. The terms used here are generally simiir to OSWER’s, 
and can easily be compared with the SSL guidance document, 

With two exceptions described in the following section, SSL calculations were based on the 
same algorithms presented in the OSWER draft SSL guidance document. For details of the 

*calculations (and for general background information on SSLs), I strongly recommend 

. 
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consulting that document. 
conditions: 

The “unofficial” SSLS were developed under the :following 

Soil Screening Levels for Inhalation 

Inhaled reference doses and potency slopes were used if available. If inhalation values were 
not available, oral RfDs’and potency slopes were substituted.’ SSLs were.calculated only for 
substances for which aqueous solubility, Koc, Henry’s Law constant, and diffusivity in air 
were available. SSLS were calculated only for substances for which a volatilization factor 
could be calculated. This was done because OSWER’s large proposed particulate emission 
factor rendered it pointless to estimate SSLs for particulate emissions alone. The final 
calculated SSL shown in the RBC table is the smaller of the risk-based SSL and the soil 
saturation concentration. All calculated SSLs were rounded to 2 significant figures. 

The OSWER risk algorithms for inhalation were revised in order to be consistent: with the 
rest of the RBC table. Only calcuIated SSLs were affected by this; SSLs pro:posed by 
OSWER are presented verbatim. Calculated SSLs for inhalation of carcinogens were based. 
on an integrated lifetime exposure rather than adult exposure. SSLs for inhalation of 
noncarcinogens were based on adult exposure for 350 days per year rather than 365 days per 
year. The following algorithms were used to calculate inhalation SSLs: 

Carcinogens 

SSL ff = TR*ATc 

El? , IFAaQ 

Non-carcinogens 

Soil Screening Levels for Groundwater Use 

All algorithms were as proposed by OSWER. MCLs were used as. target groundwater 
concentrations if available: If MCLs were unavailable the risk-based concentration in the 
“tap water” column of the RBC table was used as the target groundwater concentration. All 
SSLs for groundwater are based on a dilution-attenuation factor (DAF) of 10. Since these 
SSLs scale linearly with DAF, the SSLs for DAF= 1 would be ten times lower. They were 
omitted to conserve space. All groundwater SSLs were rounded to 2 significant figures and 
capped at unity. 
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/iiZ7-= ---- I~=~E.IST A=ttEAST alremale W= Wirhdtuwn from tRtS or ttE.4ST 

E=EPA-NCEA Regionul Supponprovisio 

Contatuinant 

Acepilate 

Acetaldehyde 

Acelochlor - 
Acetone 

Acetone cyanohydrin 

Acetonilrile 

Acetophenone 

Acifluorfen 

Acrolein . 

Acrylamide 

Acrylic aiid 

Acrylonitrile 
I 

Alachlor 

Alar 

Aldicarb 

Aldicarb sulfone 

Aldrin 

AL- 
Ally1 alcohol 

Ally1 chloride 

Aluminum 

Aluminum phosphide 

Amdro 

Ametryn 

m-Aminophenol 

- 4-Aminopyridine 

Amitraz 

Ammonia 

Ammonium sulfamate 

Aniline 

Antimony and compounds 

Antimony pentoxide 

Andmony potassium Mh’ale 

Anliwony tetroxide 

Antimony trioxide 

Apollo 

Aramite . 

Arsenic 
l *Amc...i das carcinogen) 

I 

75070 2.57E-03 I 7.708-03 I 

34256821 2.OOL02 1 __.... -. 
61641 I.OOE-01 I 

75865 7.OOE-02 II 4.00E-02 A 

75078 6.00E-03 I 1.438-02 A 
---1.00E-01 98862 , 5.718-06 w lx 

62476599 1.30E02 I 

107028 1 2.00E02 II 5.7lE-06 I 

790611 2.00E-04 I 4.50EtOO I 4.55E+OO I 

79107 5.OOE-01 I 2.868-04 I 

107131 l.tr0~-03 H 5.718-04 I 5.40E-01 I 2.38E-01 I 

15972608 I.&-02 I 8.00E-02 H 

1596845 I.SoE-OI I 

116063 l.OOE-03 1 

1646884 l.OoE-03 I 

309002 3.00E-05 I 1.70EtOl , 1.7lE+OI I 

74223646 2.50E-01 I 

107186 S.OOE-03 I 

107051 5.00E-02 w 2.868-04 I 

7429905 I.OOE+oO E 

20859738 4.00E-04 I 

67485294 3.00E-04 I 

.834128 9.00E-03 I 

591275 7.00E-02 H 

504245 Z.OOE-05 H 

33089611 2.5OE-03 I 

7664417 2.86E-02 I 

7773060 ?.OOE-01 I 

62533 2.868-04 I 5.708-03 8 

7440360 4.00E-04 I 

1314609 MOE-04 H 

304610 9.00E-04 H 

1332316 4.OOE-04 H 

1309644 4.OOE-04 H 

74115245 I:30E-02 I 

140578 5.00E-02 H 2.5OE-02 I 2.49E-02 I 

7440382, 3.OOE-04 I 

7440382 1.50E+OO t l.SIE+OI I 

-- 
rub : C=carcinogenic e$hs N=noncarcinogenic P$,W.I E=EP.4 dn# Soil Screening Led 

94 " 0.81 t 

3700 H 370 N 140 " 200000 N 

2600 N IS0 " 95 " 140000 N 

___-- 
0.042 N 0.021 " 140 " 200000 " 

1800 N IN 68 ” 100000 N 
37000 II 3700 H 1400 H IE+06 H 

270 H 410000 N 
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I Sources: I=IRIS II=HEAST ~=tIE.4STolk-m~1ie W= Wilhdmwn/rom IRIS or HE.4ST 

E= EP.4 -NCEA Regionul Support provisia 

Contaminant 

Arsinc 

Assure 

Asulam 

Atrazine 

Avermectin Bl 

I A wbenzene 

Barium and compounds 

Baygou 
Bayleton 

Baythroid 

Benelin 

Benomyl 

Bentawn 

Benzaldehyde 

Benzene 

Benzenethiol 

Benzidine 

Benwic acid -1_1- 
Benwtrichloride 

13enzyl alcohol 

I Benzyl chloride 

Beryllium and compounds 

Bidrin 
. 

Biphenthrin (Talstar) 

1 1 , 1 -Biphenyl 

Bis(2chloroethyl)ether 

Bis(Z-chloroisopropyI)ether 

Bis(chloromeIhyl)etber 

Bis(2chloro-1 -methylethyl)ether 

Bis(2ethylhexyI)phthalate (DEHP) 

Bisphenol A 

Boron (and berates) 

Boron trifluoride 

BmmodichloromeIhane 

Bromoethene 

Jjromoform (tribromomethane) 

BromomeIhane 

4-Bromophenyl phenyl ether 

Bromophos 

Inal 
-~_ 

-- 
-_ / 
-- 
-- 

I -- 

I 

vdue O=Other EP.4 documents. 

I I I I l- 

1184421 1.43E-OS I 

76578148 Y.OOE-03 I 

3337711 5.oolGo2 I 

1912249 3.50E-02 a 2.228-01 " 

65195553 4.00E-04 I 

103333 I.IOE-01 I 1.088-01 , 

- 7440393 7.OOE-02 I 1.43E-04 * 

114261 4.OOE-03 I 

43121433 3.00E-02 I 

68359375 2.508-02 , 

1861401 3.OOE-01 I 

17804352 5.UOE-02 I 

25057890 2.50E-03 , 

100527 

71432 

108985 I 
928751 

65850 

-98077 ---I 
100516 

100447 --I 7440417 

141662 

I.OOE-01 I I 

1.7lE-03 E 2.90E-02 , 2.90E-02 ,lgl 

l.OOE-05 H 

3.00E-03 I 2.30Et02 I 2.358+02 , 

4.OOE+OO I 

1.30EtOI I 

3.00E-01 H 

1.70E-01 , q 
S.OOE-03 , 4.30E+OO , 8.40EtOO I 

I.OOE-04 I 

32657043 1.50E-02 , 

92524 S.OOE-02 I 

II1444 l.lOE+OO , l.16EtOO IIXI 

19638329 4.00E-02 I 7.OOE-02 H 3.508-02 HIEI 

542881 2.20E+02 I 2.17Et02 ,lXt 

7.OOE-02 w 7.OOE-02 w 

II7817 2.00E-02 , 1.40E-02 a 

80057 WOE-02 I 

7440428 9.00E-02 I 5.7lE-03 H 

7637072 2.00E-M H 

75274 2.008-02 , 6.208-02 I lm 

593602 I.IOE-01 HISI 

75252 2.00E-02 I, 7.908-03 I 3.858-03 tlXl 

74839 1.40E-03 I 1.438-03 , IEl 

101553 5.808-02 o 

2104963 5.00E.03 H 

---____- 
Basis : Cwzrcinogenic eJA.s N=noncur&ogenic effects 

-._- -..--- - 
E=EI’.4 d@ Soil Screening Lrve 

S=soil sahtmrion concenImIion M=EPA MCL. -___ 
Risk-Based ConcentraIions 

-_.-_ 
Soil Screening Level: 

Tap, Ambient Soil Ingeslion ‘frdnsfers from Soil 1( 
Waler Air Fish -Industrial( Air Groundws 

Pgn pghu3 mg/kg m&g I 
~--- ____-- 

‘w&L --!!%&L .~2!!@g 
0.52 H 0.052 N 

330 N 33 N I2 " 18000 H 700 N 

1800 H I80 N 68 H l00000 " '3900 N - -- 
0.3 c 0.028 c 0.014 e 26 c ' 2.9 ; 

I5 H I.5 N 0.54 H 820 N 31 N 

0.61 c 0.058 c 0.029 c 52 c 5.8 t: -~-- ._------_-.L.-.-_. 
2600 H 0.52 Y 95 " 140000 H .5500 N 350000 f 1 

. 150 n 15 H 5.4 n 8200 " 310 H 

1100” 110 n 41 " 61000 H ,230O N I 

- - .--.--- __ 
910 N 91 " 34 " 51000 H 2000 N 

II000 H 1100" 410 H 610000 N 23000 H 

1800 H 180 N 68 " 100000 H 3900 b4 

‘9lH 9.1 " 3.4 H 5100 H 200 H 

610 H 370 N 140 H 200000 H 7800 H 

0.36 c 0.22 c 0.11 c 200 c 22 c 0.5 - L 0.0 

0.37 H 0.037 " 0.014 " 20 N 0.78 N 

0.00029 c 0.00003 c 0.00001 c 0.025 c 0.0028 c I.3 c l.lOOE-08 

I50000 " I5000 N 5400 w IEt06 N 310000 N 320 s 281 

0.0052 c 0.00048 e 0.00024 c 0.44 c :0.049 c 0.012 t 0.00007: 

11000" 1100 H 410 N 610000 H 23000 N 

0.062 c 0.037 c 0.019 c 34 c 3.8 

0.5 c O.OUO3~ -- -~-__----_ 
0.016 c 0.00075 c 0.00073 E 1.3 c 0.15 c I c 690 E I8( 

3.7 w 0.37 H 0.14 n 200 H 7.8 H 

550 H 55 H 20." 31000 " s 1200 N 

" 100000 H 3900 N 9000 s IIT 

0.0092 c 0.0054 c 0.0029 c 5.2 c 0.58 c 0.3 E O.OOO! 

0.26 c- 0.18 c 0.045 c 82 c 9.1 c 

0.00005 c 0.00003 c 0.00001 c 0.026 c 0.0029 c 0.00004 c I.OOUE-07 

0.96 c 0.089 c 0.045 E 82 c 9.lc 

4.8 c 0.45 c 0.23 c 410 c 46 c 210 E II 

1800 n 180 n 68 N 100000" 3900 N 

3300 H 21 w 120 n 180000 N 7000 w 

s- 

>: 

lter 

--- 

12 f 

- 

2.E 

6c 

DE 

SC 

ic 

If 



EPA Region III Risk-Based Concentrations: R.L. Smith (10104195) 9 

_p._--II___ -p-e_ 
r 
__-- 

E=EPA dw~? Soil Screening Level s0u1ce.s: I=IRIS H=tlEAST A=HEASTalremate W= Wirhdrnzirom IRIS or%EAST B&s : C-carcinogenic eflecI.s N=noncarcino@wic eflecrs 

E=EP,4.!iCEA Regional Supporf provisior 

Contaminant 

Bromoxynil 

Bromoxynil octanoate 

I ,3-Butadiene 

. I-Butanol 

Butyl benzyl phthalate 

Butylale - 
set-Butylbenzene 

ter+Butylbenzene 

value O=Other EPA documenfs. s=soil satwution concenrmtion M=EPA MCL. -- 
Risk-Based Concentrations Soil Screening Levels- 

V ‘rap Ambient Soil higeslion 7’nwsfim from Soil to: 

RID0 RlDi CPSO CPSi 0 Water Air Fish 

CAS mg/kg/d mg/kg/d kg-d/mg kg*d/mg C ~tg/L 
__I__~ -_ ilt:;dal \Re;$~al~~~%%%&% 

pg/m3 m&g 

--I 1689845 1689992 106990 71363 2.OOE-02 2.OOE-02 l.OOE-01 I 8 I 9.80E-01 t 'xl 0.011 3700 130 730 ” N c w 0.0064 310 13 13 H N c H 140 21 21 N H H 200000 41000 4lOOO N N N 7800 1600 1600 N N N- 0.0013 9700 c E --- 0.000072 .8 

l *Cadmium and compounds 

Caprolactam 

Caplafol 

Captan 

Carbaryl 

Carbofimm 

**Carbon disulfide 

C:rbon tetmchloride 

Carbosulfan 

Carboxin 

Chloral 

Chloramben 

Chloranil 

Chlordane ’ 

t 
Chlorimuron-ethyl 

Chlorine 
Chlorine dioxide 

Chloroacetaldehyde 

Chloroacetic acid 

2-Chloroacetophenone __-- -_- 
4-Chloroaniline 

Chlorobenzene 

Chlorobenzilate 

pChlorobenzoic acid 

4-Chlorobenzotrifiuotide 

2-Cl1lor0-1,3-buladiene 

I -Chlorobutane 

Chlorodibmmomethane 

l l I -Chloro- I, 1 di fluomethane ’ 
\ 

85687 I 2.00E-01 I I 7300 H 730 H 270 H 410000 " 16000 ~1 530 E 68 

105602 LOOE-01 I I8000 H I800 N 680 H 1Et06 N 39000" .-__ 24250611 2.00E-03 8.608-03 7.8 c 0.73 c 0.37 c 670 c 74 c 
t H 

133062 1.308-01 I 3.5OE03 N 

63252 I.OOE-01 I 

1563662 S.OOE-03 I 

75150 l.OOE-01 I 2.00E-01 I IQ 

56235 -/.OOE-04 I 5.7lE-04 E 1.30E-01 I 5.258-02 I IID 

55285148 l.OOE-02 I 

5234684 I.OOE-OI I 

19 c 1.8 c 0.9 c 1600 c 180 c 
3700 " 370 N 140 H 200000 " 7800 N 0.34 s 23 ___ .-----.--I_- 

180 H I8 )I 6.8 " l0000 " 390 N 

1000 H 730 N 140 H 200000 H 7800 ~1 II E 14 

0.16 c 0.12 c 0.024 c 

370 H 37 N 14 N 

2oo; ". ;;p, 0.2 E 0.03 

3700 H 370" 140 N 200000 H .7800 1 N 

13w 7.3 " 2.1 N 4100 H I60 N 75876 2.00E-03 
_".. 

I 

1.50EJI2 550 H 55 " 20 n 31000 H 1200 N 133904 I 

118752 4.03E-01 H 0.17 c 0.016 c 0.0078 c I4 c I.6 c 

57149 6.00E-05 I 1.30E+00 I 1.29E+OO I 

90982324 2.OOE-02 I 

7782505 I.OOE-01 s 
10049044 5.71E-05 I 

107200 6.90E-03 o 

79118 2.OOE-03 H 

532214 8.578-06 I 

106478 4.00E-03 I 
108907 2.OOE-02 I 5.718-03 A Ix 

510156 2.OOE-02 1 2.70E-01 H 2.708-01 u 

74113 2.OOE-01 H 

98566 2.00E-02 n 

126998 2.00E-02 A 2.OOE-03 H [gl 

109693 4.00E-01 H 'xl 
124481 2.00E-02 I 8.4OE-02 , 181 

75683 I 1.43E+OI lx 

0.052 c 0.0049 c 0.0024 E 4.4 c 0.49 IO E 2 c 
730 " 13 N 27 H 41000 N- 1600 N 

3700 N 370 N 140 N 200000 H 7800 H 

2.1 n 0.21 H .-. - 
250 H 25 n 9.3 H 14000 " 540 H 

13 " 7.3 " 2.1 n 4100 n 160 N 

0.31 H 0.031 N I- .---- -- 
ISO'H I5 " 5.4 8200 H 310" I200 s 0.3 N 

39 " 21 H 21 H 41000 " 1600 H 94 E 0.6 

0.25 c 0.023 c 0.012 c 21-c 2.4 c _ _I . ._----- 
7300" 730" 270 H 410000 " 16000 H 

730" 13 " 27 " 41000 " 1600 N 86 H 7.5 

I4 H 7.3 H 27 H 41000 " 1600 N 
2400 H I500 H 540 " 820000 N 31000 N 
0.13 c 0.075 c 0.038 c 68 c 1.6 c 1900 L 0.2 

87000 n 52000 w 
s 



III Risk-Based &oncentra!ions: R.L. Smith (10104195) 
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-- ~--___- _----~-.---.--~-~ ..-- 
hwces: I=IRlS N=fIEAST A-IIEASTalrzmure H’= Wirhdmwn from IRIS or UUST 

E=EPA-NCEA Regiomzl Suppofi provisior WI 

Zontaminant 

Zhlorodifluoromethane 

Zhloroethane 

!Chloroethyl vinyl ether 

3hlorofonn 

3hloro1nelhane 

I-Chloro-2,2-methylaniline hydrochloride 

I-Chloro-2-methylaniline 

)eta-Chloronaphthalene 

Khloronitrobenzene - 
I-Chloro1iitrobenzene 

!-Chlorophenol 

!-Chloropropane 

Zhlorod~alonil 

)-Chlorololuene 

Zhlorpropham 

Jhlorpyrifos 

Xlorpyrifos-methyl 

Zhlorsulfixon --- 
I%loilhiophos 

Zhromiurn Ill and compounds 

Shrmaium VI and compounds 

Zeal tar 

Cobalt 

Yoke Oven Elnissions 

‘*Copper and compounds 

Zrotonaldehyde 

Zumene 

Cyanides: 

Barium cyanide 

Calcium cyanide 

Copper cyanide 

Cyanazine 

*nogen 

Cyanogen bromide 

Cyanogen chloride 

Free cyanide 

Hydrogen cyanide 

Potassium cyanide 

Potassium silver cyanide . 

value O=Orher EPA documents. 

\ 

crisi c 

d kg&mg kgd/mg C 

154% 

75003 

11075@ 

*67663 

74873 

3165933 

95691 

91581 

88733 

IO0005 

95578 

75296 

1897456 

95498 

101213 

2921882 

5598130 

64902723 __- 
60238564 

16065831 

18540299 

8001589 

1440484 

8007452 

7440508 

123739 

98828 

542621 l.OOE-01 w 

592018 4.OUL02 , 

544923 5.OOE-03 I 

21725462 2.00E-03 n 8.40E-01 H 

460195 4.00E-02 I 

506683 9.00E-02 I 

506774 S.OOE-02 I 

57125 2.00E-02 I 

74908 2.00E-02 , 8.57E-04 I 

l5l508 5.OOE-02 I 

506616 2.00E-01 I 

l.fl3etOL I lx 

~ 4.00E-01 E 2.86EtOO I lx 

6:::; : 

Ix 

6.10E-03 I B.OSE-02 t IX 

1.30E02 H 6.308-03 HIS 

4.60E-01 h 

5.80E:Ol 8, 

8.OOE-02, 

2.50E-02 H lx 

I.BOE-02 t, lx 

S.OOE-03, 

2.868-02 H lx 

1.50E-02 , I.IOE-02 II 

2.OOP02 I lx 

2.00E-01 I 

3.00E-03 I 

I.OOE-02 H 

5.00E-02 I 

8.00E-04 " 

I.OOE+OO I 5.718-07 w 

5.00E03 I 4.20EtOl I 

2.20Etoo * 

6.00E-02 E 

2.17EtOO I 

4.00E-02 L 

I.OOE-02 *I I.~OE+OOH 1.9OEtOO w 

4.00E-02 I 2.578-03 H 

P 
r- 

1 

I 

I 

I 

I 

I 

I .~- 
I 

I _- 

I 

-.- 

..- 

~ 

---____ 
kzsis : C=carcinogcnic effects N=noncarcinogenic eficlr E=,V’A drufi Soil Scremhg Level 

S=soil sarumrion concenlmtiotr M=&PA MCL. 

Risk-Based Concentrations Soil Screening lxvels- 

Tap Ambient Soil Ingestion Trdnsfers from Soil lo: --11_ 
Water Air Fish Industrial IResidential Air Gruundwate _---- 

--I!+ pg/m3 mglkg mg/kg I mg/kg mg/kg ~lks!!b.- 
87000 N 52000 N 

8600 H 10000 " 540 N 820000 N 31OOU Y 2600 s 33 

I50 N 91 H 34 " 51000 H 2oO0 H 

0.15 c 0.078 c 0.52 c 940 c 100 c 026 9.3 

1.4 c 0.99 c 0.24 c 440 c 49c 0.063 c 0.0066 

0.15 c 0.014 c 0.0069 c I2 c 1.4c 

0.12 c 0.011 E 0.0054 c 9.9 c 1.1 c 

2900 N 290 n II0 H 160000 H 6300 N 2.8 s 140 

0.42 c 0.25 c 0.13 c 230 c 26 c 

0.59 c 0.35 c 0.18 c 320 c 35 c 

180 H 18 n 6.8 N loo00 N 390 N 53000 L '2 

170" 100 n 22 H 0.64 ___-- ..__ 
6.1 c 0.57 c 0.29 c 520 c 58 I: 

120 N 73 H 21 " 41000 N 1600 Y I200 H 5.6 

7300 N 730 H 270 H 410000 N 16000 N 

II0 N II N 4.1 N 6100 H 230 H 

370 w 31" 14 " 20000 N 780 N 

I800 N 180 w 68 N looouo N 3900 H -__-- 
29 H 2.9 H I.1 N 1600 w 63~ 

37000" 0.0021 " 1400 H IEt06 N 78000 N 

Lao " 0.00015 c 6.8 H 10000 N . 390 H 140 L I9 

0.0028 c 

2200" 220 n 81 N l2OPOU " 4700 N 

0.0029 c 

I500 N I50 w 54 H 82000 H '3100 H 

I500 N 9.4 H 54 " 82000 n 3100 H 81 H 65, --_-_ 

3700 " 370 " 140 N 200000 " 7800 H 

-- _-- 



EPA Region Ill Risk-Based Concentrations: R.L. Smith (10104195) 11 

GOT‘ ‘- ; __ I ItUS II IlEAST A=HEASTalkmale W= Withdnrwn from IRtS or HEASI 

I E=EPA-NCEA Regional Support provisio 

Contaminant 

Silver cyauide 

Sodium cyanide 

l *Thiocyanate 

Zinc cyanide 

Cyclohexanone 

Cyclohexlamine 

Cyhaiothrin/Karate 

Cypermelhrin 

Cyromazine 

Dacthal 

Dalapon 

Dani161 

DDD 

DDE 

DDT 

Decabromodipbenyl ether 

Demeton 

Diallate 

Diaziuon 

Dibenz&uan 

1,4-Dibromobenzene 

1,2-Dibromo-kbloropropane 

1,2-Dibromoethane 

Dibutyl phthalate 

Dicamba 

. 1,2-Dichlorobenzene 

I ,3-Dichlorobenzene 

I,4Dichlombenzene 

3,3’-Dichlorobenzidine 

1,4-Dichloro-2-butene 

Dichlorodifluoromethane 

1 ,l -Dichloruetbane 

I ,2-Djchlomethane @DC) 

I ,I -Dicbloroethylene 

1,2-Dicbloroetbylene &is) 

I ,2-Dichloroethylene (trans) 

l,2-Dicbloroetbylene (mixture) 

2,4-Dichlorophenol 
2,4-Dichloropheaoxyacetic Acid (2,4-D) 

‘\ 

snal 
T 

value O=O,her EPA documenrs. 

lx 

3.40E-01 I 

3.40E-01 , 3.40E-01 I 

lxt 

5.7lE-05 t 1.40E+OO H 2.428-03 ~t8t 

5.7lE-05 H 8.SOE+Ot I 7.70E-01 I tXt 

9.OOE-02 I 4.00E-02 A I81 

lxl 

71 

. 

---- -- 
Basis : C=carcinogenlc effeccrs N=noncareinogenic eflecb E=EPA dmJl Soil Screening Level 

S=roil surumtion concen~mtian M-EPA MCL. 

Risk-Based Concentrations Soil Screeaiug Levels- 

Tap Ambieat Soil Ingestion Trdmfers fmm Soil to: 

Wafer Air Fish ‘laJustrial) 

Pgn fig/m3 mg/kg mgIkg I 
3700" 370 H 140 " 

1500 " IS0 n 54 H 

730 " 73 H 27 N 

I800 H 180" 68 H 100000 N 

30000 " 18000 H 6800 n 

7300 " 730 H 270 H 

I80 N I8 n 6.8 N 

370 N 37 w I4 N 

210 H 27 N IO N --- -___ 
370 H 37 n I4 H 

I100 n II0 N 41 " 

910 n 91 Y 34 H 51000 N 2000 - N ~__I 
0.28 c 0.026 c 0.013 c 24 c 2.7 

0.2 c 0.018 c 0.0093 c I7 c I.9 

c t--- 37 8 0.7 I 

c IO s 0.5 I 
0.2 c 0.018 c 0.0093 c I7 c I.9 60 L I, 

61 H 31 H I4 N 20000 H 780 

f c 

N 

1.5 ” 0.15 " 0.054 H 82 H 3.1 " 

0.17 c 0.1 c 0.052 c 94 c IO c 
33 n 3.3 n 1.2 H I800 H 70; 5400 s i.8 I 

IS0 " IS I( 5.4 H 8200 H 310 H I20 6 120 ( 

61 n 37n 14 " 20000 H 780 n 
0.048 c 0.21 " 0.0023 c 4.1 c 0.46 c 1.9 H 0.00061 4 

0.00075 c 0.0081 c 0.00004 f 0.067 c 0.007s c o.oosn ; 0.00018 I 
3700 H 370 H 140 " 200000 " 7800 N too L I20 I 

1100 n 1lOH 41 H 61000 N 2300; 
270 n tso ” I20 H l80000 N 7000 H 300 E 61 . 

540 32on id I20 N 180000 H 7000 N 

0.44 c 0.26 c 0.13 c 240 c 21 c 7700 E II 
0.15 c 0.014 c 0.007 c I3 c 1.4 c 52 s 0.01 I 

o.OOt1 c 0.00067 c 
390 II 210 N 270 H 410000 H 16000 N 37 H 7.5 h 
810 II 520 N 140 N 200000 N 7800 H 980 E II c 

0.12 c 0.069 c 0.035 c 63 c 7c --- l_-_-_l_ 0.3 E 0.01 E 
0.044 c 0.036 c 0.0053 c 9.5 c I.1 c 0.04 E 0.03 L 

61 H 37 H 14 " 20000 " 780 N I500 E 0.2 f 
I20 N 73 H 27 N 41000 " 1600 N 3600 L 0.3 t --___- 

55 " 33 w I2 " 18000 N 700 H 
tto N tt N 4.1 " 6100 H 230 H 4800 s 0.5 E 
61 N 37 N I4 H 20000 N 780 H 7000 s I.7 L 

*\ 
#J 



Ill Risk-Based Concentrations: R.L. Smith (10104/95) 

S0WX.S: 
r 

I=IRlS H=HEAST A=HEASTalremare W= Wirhdmwnjrom IRIS or HEAST 

0=01lwr EPA documents. 

Contaminant 

4-(2,4-Dichlorophenoxy)butyric Acid 

I ,2-L~icbloropn~paile 

2,3-Dichloropropanol I---- I ,3-Dichlompropene 

Diethylene glycol, monobutyl ether 

Diethylene &cot, monoethyl ether - _--. 
Dielhylfordmide 

Di(Z-ethylhexyI)adipate 

Diethylstilbestrol 

Difenzoquat (Avenge) 

Diflubenzuron 

1 ,I -Difluoroethane 

Diisopropyl methylphosphonate (DIMP) 

Dimethipin 

Dimethoate 

3,3’-Dimethoxybenzidine 

Dimethylamine 

2,4-Dimethylaniline hydrochloride 

2,4-Dimethylaniline 

N-lj-Dimethylaniline 

3,3’-Dimethylbenzidine 

N,N-Dimethylformamide 

1 ,I -Dimethylhydrazine 

I ,2-Dimethylhydrazine 

2.4-Dimethylphenol 

2,6-Dimethylphenol 

3,4-Dimethylphenol _--- 
Dimethyl phthaalate 

Dimethyl terephthalate 

l,2-Dinitrobenzene 

1,3-Dinitrobenzene 

I ,4-Dinitrobenzene 

4,6-Dinitm-o-cyclohexyl phenol 

CPSO 

kg@mg 

- 

V 

CPSi 0 

kgd/mg C 

14 ’ dmJi Soil Screening Level Basis : Csircinogenic effecl~ N=noncorcinogenic eflecrs E=EP 

S=soil salumrion concenlmlion M=.!PA MCL. 

Risk-Baswl Concentrations 

Tap Ambient Soil &geslion 

1 Water Air Fish -1__- Industrial Residential 

I& 
___ ---- 

@In3 2-Wkg -rrlg/kS-.. 
II'N 

t. w&6 _ 
2YO " 29 w 16000 N 630 N 

.~~__-_ 
Soil Screening l.evels 

Transfers from Soil b 1-.-.- __I_ 
Air 

I 

Gnrundwa~ -_.- ----_ -- ..-.___- 
111g/kg -- ._ ._ lllgkg -. .-. _. 

788751 i.l4E-03 , 6.8OE-02 ,, 4 0.16 c 0.032 c 0.046 c 84 c Y.4 c I II E 0.0: 

1 115322 

I77736 

60571 

84662 

112345 

3.00E-03 I 110" II N 4.1 N 6100 N 

~ ;EE; : ~;::;W;: : ;:;;X;;; y l.3OE-Ol ~tXt 0.077 c 0.048 c 0.018 c 33 c 

0.23 c 0.022 E 0.011 C 20 c. 

4.40E-01 w 0.15 e 0.014 c 0.0072 c I3 c 

3.00E-02 H 5.7lE-05 A Ixl 
- 

0.42 N 0.21 H 41 N 61000 H 

5.OOE-05 I 1.66E+OI a 1.6lE+OI I 0.0042 c 0.00039 c 0.0002 c 0.36 c 

1.438-03 I 52 N 5.2 H 

8.008-01 I 29000 H 2900 H II00 " IE+06 N 

5.7lE-03 H 210 w 21 H 

III900 2.00E+OO H 73000" 7300 n - 2700 N IE+06 " 160000 N - __-_ 
617845 

- 
I.IOE-02 " 400 N 40 " I5 H 22000 N 860" 

103231 6.00E-01 , 1.20E-03 I 56 c 5.2 c 2.6 c 4800 c 530 c 

56531 4.708103 H 0.0000I c IE-06 c 7E-07 c 0.0012 c 0.00014 c 

43222486 B.OOE-02 , 
____-- ~_.__.__~__ 

2900 H 290 I( II0 N 160000 H ,630O N 

35367385 2.00E-02 I 730 H 73 N 27 N 41000 N 1600 H 

75376 1.14EtOl I lxt 69000 H 42000 N 

1445756 8.O+O2 I 2900 H 290 N II0 H 160000 N 6300 N 

55290647 2.OOE-02 , 730 w 73 N 27 w 41000 N 1600 N 

60515 2.00E-O4 I 7.3 N 0.73 N r 0.27 N 410 N . I6 N __ 
II9904 1.40E-02 H 4.8 t 0.45 c 0.23 c 410 c 46~ 

124403 5.7lt.C06 w 0.21 " 0.021 N 

21436964 1 5.8OE-01 H 0.12 c 0.011 C 0.0054 c 9.9 c I.1 c 

95681 7.50E-OI 8, 0.09 c Oh083 c 0.0042 c 7.6 c 0.85 c 

121697 2.00E-03 I 73 H 7.3 N 2.7 H 4100 H 160 H 

119937 Y.20E+oo" 0.0073 c 0.00068 c 6.00034 c 0.62 c 0.069 c 29 c 0.00039 

68122 I.OOE-01 H 8.57E-03 1 3700 " 31 H 140 N 200000 N 7800 N 

57147 2.60E+OO w 3.50EtOOw 0.026 c 0.0018 c 0.0012 c 2.2 c 0.25 c 

540738 3.70E+OI w 3.70EtOl w O.Obl8 c 0.00017 c 0.00009 c 0.15 c 0.017 c 

105679 2.OOE-02 I 730 N 73 N 27 H 41000 " 1600 N 5400 P 3 

576261 6.fJOE-04, 22 " 2.2 " 0.81 H 1200 H 47 H 

95658 I.OOE03 t 37 " 3.7 " _--- I.4 N 2000 " 78 H -- 
131113 l.OOE+OI H 370000 " 37ooON 14000 H IEt06 780000 N 1600 E I N I200 

120616 I.OOE-01 , 3700 H 370 H 140 H 200000 H 7800 N 

528290 4.OOE-04 H I5 n I.5 n 0.54 n 820 n 31 N -. -_ 
99650 I.OOE-04 I 3.7 " 0.37 " 0.14 H 200 H 7.8 H 

loo254 4.OOE-04 H 15 " I.5 " 0.54 H 820 H 31 w 

13t895 2.OOE-03 , 73 H .7.3 H 2.7 n 4100 n 160 N 

12 

F-- 
I 1 

:er 

2r 

IE 

zc 

- 

I I 

le 

- 

- 

c 

E 

E 



EPA Region III Risk-Based Concentrations: R.L. Smith (10104195) 13 

----- 
(suurcrs:- I IRIS H=IIEAST A=IfEASTalrema~e W= WiMmwn/rom IRIS or IIEAST 

E--EPA-NCEA Regional Suppotiprovision 

Contaminant 

2,4-Dinihophenol 

Dinitrotoluene mixture 

2,4-Dinitrotoluene 

2,6Diuitrotoluene 

Dinoseb 

di-n-Octyl phthalate 

1,4-Dioxane 

Diphenamid 

Diphenylamine 

1,2-Diphenylhydrazine 

Diquat 

Direct blue 6 

Direct brown 95 

Disulfoton 

1,4-Dithiank 

Diuron 

Dodine 

Endosulfan 

Endothall 

Endrin 

Epichlorohydrin 

I ,2-Epoxybutane 

Ethephon (2-chloroethyl phosphonic acid) 

Ethion 
2-Ethoxyethanol acetate 

243hoxyetbanol 

Ethyl acrylate 

EpTC (S-Ethyl dipropyhhiocarbamate) 

Ethyl acetate 

Ethylbenzene 

Ethylene cyanohydrin 

Ethylene diamine 

Ethylene glycol 

Ethylene glycol, monobutyl ether 

Ethylene oxide 

Ethylene thiourea (ETU) 

Ethyl ether 

Ethyl methacrylate 

> 

6.&OE-01 ) 

121142 2.00E-03 4 

606202 I.OOE-03 H 

88857 I.OOE-03 I 

117840 2.00E-02 H 

123911 l.IOE-02 I 

957517 3.00E-02 t 

298044 4.00E-05 t 

505293 l.OOE-02 I 

330541 2.00E-03 I 

2439103 4.OOE-03 I 

115297 6.00E-03 I 

145733 2.00E-02 I 

72208 3.00E-04 I 

- 106898 2,00E-03 H 2.868-04 I 9.90E-03 I 4.208-03 1 
106887 5.7lE-03 I 

16672870 S.OOE-03 I 

563122 S.oOE-04 I 

III-159 3.00E-01 A 

I10805 4.008-01 H 5.7lE3-02 I 

140885 4.808-02 H 

759944 2.5OE-02 8 

141786 9.OOE-01 t 

100414 l.OOE-01 I 2.86E-01 I I8 

109784 3.00E-01 H 

107153 2.00E-02 H 

107211 2.00E+OO I 

111762 5.718-03 H 

75218 I.O?E+OO H 3.50E-01 N 

96457 8.OOE-05, l.l9yll " 

60297 2.OOE-01 I LXI 

97632 9.00E-02 H 

730 " 73 w 27 H 41000 N 1600 H 
610 ' II " I.1 " 0.41 " N 23" 16 s 0.4 

6.8 c I" 0.32 c 580 c 65~ 

210 " 21 " 
l&O H I8 " 6.8 " 10000 " , 390 " 

I8 H I.8 " 0.68 H 1000‘" 39 " 

ll000" II00 H 410" 610000 " ;3000 H 

tsootl N 210 N 540 " 820000 " 3 1 OO~N 

I.4 c 0.13 c 0.066 c 120 c I3 c 
910 " 91 N 34 " 51000 " 2000 " 

33000" 3300 " I200 " IDO6 H 70000 " 
1300 N 1~” 140 N 200000 " 7800; I 260 L 5 

11000" 1100 N 410" ~10000 " 23000 "1 
730 N 73 " 27 H 41000 II 1600 H 

73000 N 7300 n 2700 N 1Et06 N I60000 N 

210" 21 " 
0.066 c 0.018 c 0.0031 c 5.6 c 0.63 c 

0.57 c 0.053 c 0.027 c 48 c 5.4 i 
1200" 730" 270 H 410000 N 16ooo H 
3300 n 330 w 120 H 180000 " 7000 " 

) _’ 



Ill Risk-Based Concentrations: R.L. Smilh (10/04/95) 

--.--__ 
Sources: I=lRlS II=HEAST A -;IIEASTalienwre W= Wiihdmwnjrom IRIS or IIEAST 

E= EPA-NCEA Regional Support provirio 

t-- 

nal value O=&her EPA documenfs. 

Rfao RfDi CPSO CPSi 

CAS mg/kdd _ mg/kg/d kg.d/mg kg&mg 

IE 

Contaminant 

Ethyl p-nitropbenyl phenylphosphorothioate 

Ethyhiitrosourea 

Il(llylplithalyl ethyl glycolate .- -_ - __-._.----__ 
Express 

Fenamiphos 

I Fluometurou 

Fluoride 

Fluoridone 

Fhu-primidol 

Flutolanil 

Fluvalinate 

Folpet 

Foinesafen 

Fonofos 

Formaldehyde 

Formic Acid ’ 

Fosetyl-al 

Furan 

Furazolidone 

Furfural 

Furium 

Furmecyclox 

Glufosinale-ammonium 

Glycidaldehyde 

Glyphosate 

Haloxyfop-methyl 

Harmony 

HCH (alpha) 

HCH (beta) 

HCH (gamma) Lindane 

I-ICH-technical 

Heptachlor 

Heptachlor epoxide 

Hexachlorodibenzo-p-dioxin mixture 

2104645 I.OOE-05 I 

759739 1.40lit02 w 

84720 3.001~~00 1 -. __- 
tot20 &.OOE-03 I 

22224926 2.5OE-04 I 

2164172 t.3OE-02 I 

7782414 6.00E-02 , 

59156604 8.00E-02 I 

56425913 2.00E-02 I 

66332965 6.00E-02 I 

694099451 t.OOE-02 I 

I33073 'I.OOE-Ot , 3.50E-03 t 

72178020 1.90E-01 I 

944229 2.00E-03 I 

50000 2.OOE-01 I 4.558-02 , 

64186 2.00E+OO H 

39148248 3.OOE+OO I 

110009 I.OOE-03 I 

67458 3.&OE+OO H 

98011 3.00E-03 I 1.438-02 li 

531828 5.00E+oI 11 

60568050 3.OOE-02 I 

77182822 4.00E-04 I 

7653441 4.00E.04 , 2.868-04 H 

1071836 I.OOE-01 I 

69806402) 5.00E-05 I 

19277273 I.30802 I 

319&46 6.30EtOO I 6.30EtOO , 

319857 

58899 

608731 

76448 

1024573 

87821 

II8741 

87683 

11474 

19408743 

67721 

l.&OE+OO , l.&OEtOO , 

3.00E-04 , 1.30EtOO H 

l.&OE+OO I 1.79EtOO I 

5.00E-04 I 4.50E+OO t 4.55E+OO ,I 

1.30E-05 , 9.tOEt00, 9.lOEtOO II 

2.00E-03 I t 

&.OOE-04 I 1.60EtOO I t.6lE+OO 11 

2.00E-04 ,, 7.808-02 , 7.708-02 I C -- 
7.OOEU3 I Z.OOE-05 II C 

6.20Et03 I 4.55Et03 I 

I.OOE-03 t 1.40E-02 , 1.40E-02 ,C 

V 

0 

C - 

-- 

-- 

-- 

-- 

xl 

xl 

xl 

El 

q -- 

; 

q 

q 

kzsis : C=carcinogenic eficts N=noncarcinogenic e&vs 
__.-..- 

E=Ef,4 dmfi Soil Sweet&~] 

S=soil sahrmtion concenrmfion M= EPA MCL. 

Risk-Rased Concentrations 

Tap Ambient 

Waler Air Fish 

PI&, pg/mf mg/kg mg/kg 1 

Soil Screening Levels- 

0.00048 c 0.00005 c 0.00002 c 0.041 c 0 0046 c 

tI0000 " tlooo N 4100 " IL+06 N 230000 N ------ ---__- 
290 n 29" . II " 16000 H 630 H 

9.1 N 0.91 " 0.34 N 510 " 20 N 

470 N 47" I& " 27000 Y 1000 N _._- 

2200 " 220 " El " 120000 " 4700" I 
2900 N 290 n II0 N 160000 H 6300 HI I 

730 N 73 N 27 " 41000 N 1600 N 

4700" I 

-. ___- 

2200 N 220 " El " 120000 N 
370 N 37 N I4 " 20000 N 780 " 

I9 c I.8 c 0.9 c 1600 c l&O c _ 
0.35 c 0.033 c 0.017 c 30 c 3.4 c 

73 N 7.3 N 2.7 N 4100 " I60 N 

0.0013 c 0.00013 c 0.00006 c 0.11 c 0.013 E 

- 2.2 c 0.21 c 0.11 c 190 c 21 c I I 
IS" 1.5 N 0.54 N 820 N 31 N 

I5 N I" 0.54 N 820 N 31 " 

3700 N 370 N 140" 200000 " 7ioo H- 

I.8 N 0.18 " 0.068 N 100 N 3.9 N 

470 " 47 " I8 N 27000 N 1000 N 

0.011 c o.Ooo99 c 0.0005 c 0.91 c 0.1 c 0.9 I 0.0004 I 

0.037 c 0.0035 c 0.0018 c 3.2 c 0.35 c I6 L 0.002 (. 

0.052 c 0.0048 c 0.0024 c 4.4 c 0.49 c 4.2 c 0.006 L 

0.037 c 0.0035 c 0.0018 c 3.2 c 0.35 c 

0.0023 c O.Ool4 c 0.0007 c c I.3 c 0.14 0.3 E 0.06 E 

0.0012 c 0.00069 c 0.00035 c 

I2 " 7.3 N 2.7 N 

0.0066 c 0.0039 c 0.002 c 

0.14 c 0.081 c 0.04 c --_-- 
0.15 N 0.073 " 9.5 N 

0.0000I c IE-oqc 58-07 c 0.0009 c 0.0001 c 

0.75 c 0.45 c 0.23 c 



EPA Region III Risk-Based Concentrations: R.L. Smith (10104/95) 15 

Ix&F- ---__- I=IRIS H=HEAST A=HEASTalren~are W= Wifhdnwn from IRIS or IIEAST 

E-EPA-NCEA Re ional Su ori rovisior r 
Contaminant 

Hexachlorophene 

Hexahydro-l,3,5-trinitro-I,35triazine 

1,6-Hexamethylene diisocyanate 

n-Hexane 

Hexazinone 

flydrazine, hydrazine sulfate 
**Hydrogen chloride 

l *Ilydrogen sulfide 

Hydroquinone 

. . . . lmazalil 

Imuzacluiu 

krodione 

**Iron 

lsobutanol 

bhorone 

lsopropalin 

isopropyl methyl phosphonic acid 

Isoxaben 

Kepone 

La&fen 

Linuron 

Lithium 

Londax 

Malathion 

Maleic anhydride 

Maleic hydrazide 

Malououitrile ----- 
Mancozeb 

Maneb 

Manganese and compounds 

Mephosfolan 

Mepiquat chloride 

**Mercuric chloride 

Mercury (inorganic) 
. 

Mercury (methyl) 

Merphos 

Merphos oxide 

Metalaxyl 

Methacrylonitrile 

v&e O=Other EPA documents. 

70304 3.00E-04 I 

I21824 IOOE-03 I 

1 

CPSO CPSi ( 

kgd/mg kg&k% ( 

l.lOE-01 I 

8220601. 2.868-06 a 

110543 6.00E-02 H 5.7lE-02 a c 

512350421 3.308-02 I 

302012 3,OOEiOO I 1.7lE+OI I 

7647010 5.7lE-03 I 

7783064 3.00&03 t 2.8X-04 I 

123319 4.OOE-02 H 

35554440 1.30E-02 I 

81335377 2.50E-01 I 

36734197 4.008-02 I 

7439896 3.0OE-01 6 

78831 3.OOE-01 I IE 

78591 2.OOE-01 I 9.508-04 I 

33820530 1.5OE-02 4 

1832548 I.OO&Ol I 

82558507 5.00E-02 I 

143500 1.80E+Ol L 

77501634 2.OOE-03 I 

330552 2.00E-03 ti 

7439932 2.OOE-02 E 

83056996 2.OOE-01 8 

121755 2.OOEa2 I 

108316 I.OOE-01 I. 

I23331 5.OOE-Ol I 

109773 2.008-05 H 

8018017 3.OOE-02 H 

12427382 S.OOE-03 I 

7439965 S.OOE-03 I l.43c-05 1 

950107 9.OOE-05 H 

24307264 3.OOE-02 I 

7487947 3.OOE-04 I 

7439976 3.OOE-04 H 8.57E-OS H 

22967926 l.OOE-04 : 

15050s 3.OOE-bS I 

78488 3.OOE-05 I 

57837191 6.OOE-02 fi 

126987 I.OOE-04 I 2.00E-04 A 

___ . -~L-- -__-- . - -  

Pusis: C=carcinog&c eficts N=noncarci"ogenic e$kcls E-EPA dm/, Soil Screcnir~g Level 

S=soilsatumtion concenrmtion M=EiA At&. 

Risk-Based Concentrations 

Tap Ambient 

PII& pg/rq3 me/kg 

-- 
Soil Screening Levels- 

II " I.1 " a.+ " 610 " 23 H 

0.61 c 0.057 c 0.029 c 52 c 5.8 c I 

0.1 " 0.01 " 
350 H 210 w 81 N I20000 H '4700 H t 32 N I3 

I200 N 120 " 45 " 67000 N 2600 H 
0.022 c 0.00037 c 0.0011 c I.9 c 0.21 c 

210 H 21 w 

- 

110" I" 4.1 " 6100 H 230~ 

ISOO" IS0 H 54 " 82000 H -3100" __----- 
-470 H 47 N I8 n 27000 N 1000 N 

9100 H 910 " 340 H 510000 H 20000 N 

1500" IS0 " 54 N 82000 H '3100 H 

11000 n II00 " 410" 610000 " 23000 M- 

1800 " 1100" 410 H 610000 H 23000 ~1 
71 c 6.6 c 3.3 c 6000 c 670 c 

H I 

3400 E 0.2 -_- _____ 
550 H 55 N 20" 31000 N I200 

3700 " 370 n 140 w 200000 H 7800 N 

1800 H 180 H 68 H 100000 H 3900 N -- 
0.0037 c 0.00035 c 0.00018 c 0.32 c 0.035 c 

73 N 7.3 " 2.7 H 4100 H 160 N 
73 H 7.3 n 2.7 N 4100" 160 H 

730" 73 " 27 H 41000 N '1600 n 
7300 " 730" 270 H 410000 H 16000 H 

730 n 73 w 27 H 41000 w 1600 H 
3700 H 370 n 140" 200000" i 7800 H 

I8000 H 1800 N 680 " IEiO6 N 39000 H 

0.73 n 0.073 " 0.027 H 41 " 1.6 H __-- -_- 
II00 n 110" 41 " 61000 H 2300 N 

I80 H I8 H 6.8 H 10000 " 390 " 

180 H 0.052 " 6.8 N 10000 " 390 " 

3.3 " 0.33 " 0.12 " 180 n 7" 
II00 " II0 " 41 " 61000 " 2300 N 

II " I.1 " 0.41 " 610 " 23 H 
II " 0.31 " 0.41 " 610 " 23 H 7E 3 

3.7 " 0.37 " 0.14 " 200 H 7.8 H 

I.1 " 0.11 " 0.041 " 61 " 2.3 H 

I.1 " 0.11 " 0.041 " 61 " 2.3 H 
2200". 220 " 81 H 120000 n 4700 N 

3.7 " 0.73 " 0.14 N 200 H 7.8 N 

E 



EPA h, n Ill Risk-Based Concentralions: R.L. Smith (10/04/95) 

__-- 
Sources: I=IRtS H=HEkT A=HEASTakmak W= Wirhdruwn from IRtS or HEAST 1 

E=EPA-NCEA Regional Supporl provisio .--- 

CQntarni"ant 

Methamidophos 

Methanol . 

Methidathion 

Methomyt 

IMethoxychtor 

I 2-Methoxyethanol acetate 

2-Methoxyethanot 

2-Methoxy-5-nitmaniline 

Methyl acetate -- - 
Methyl acrytate 

~ 

2-Methylaniline hydrochloride 

2-Medlytaniline -- __ 
Methyl chtorocarbonate 

~4-(2-Methyt+chtorophenoxy) butyric acid 

2-Methyt4chtorophenoxyacetic acid 

2-(2-Melhyl-14-chloropheooxy)propionic acic 

Methytcyclohexane 

Melhytene bromide 

Methylene chloride 

4,4’-Methylene bis(2-chloroaniline) 

4,4’-Methylenebisbeomoeamine 

4,4’-Methylene bis(N,N’dimethyt)aniline 

4,4’-Methylenediphenyl isocyanale 

Methyl ethyl ketone 

ethyl hydrazine 

Methyl isobutyl ketone 

methacrylate Methyl 

2-Methyl-5-nitroaniline 

Methyl parathion 

2-Melhytphenol (o-cresol) 

3-Methylphenol (m-cresol) 

4-Methylphenol (p-cresol) 

Methyl styrene (mixture) 

Methyi styrene (aiphaj 
Methyl tertbutyl ether (MTBE) 

Metolaclor (Dual) 

Meuibuzin 

Mirex 

Molinate 

value O=Other EPA documents. 

RfDo 1 RtDi 

CAS mg/kg/d mg/kg/d 

10265926 S.OOE-OS I 

67561 5.00E-01 I 

CPSO CPSi 1 

_ kgd/mg kgd/mg 1 

4.608-02 H 

l.SOE-01 " 

95534 

79221 

94815 

94746 

93652 

108872 

2.40E-01 H __- 
i.OOE+OO w 

l.OOE-02 , 

S.OOE-04 I 

I.OOE-03 I 

8.578-01 II 

74953 I.OOE-02 A II 

75092 6.OOE-02 I 8.578-01 H 7.50E-03 I 1.648-03 I tf 

101144 7.00E-04 H 1.30E-01 H 1.30E-01 H 

101779 2.50E-01 w 

101611 4.608-02 I 

101688 5.718-06 I ll 

78933 6.00E-01 a 2.86E-01 I I2 

60344 l.lOEtOO w 

108101 

80626 

99558 

298000 

95481 

103394 

I06445 

5013154 -- 
98839 

1634044 

1218452 

1081649 

2385855 

2212671 

S.OOE-O2 H 2.298-02'~ 

S.OOE-OZH 

3.30E-02 H 

2.508-04 I 

5.O0E-02 I 

S.OOE-02 a 

5.00E-03 H 

6.00E-03 I l.l4E-02 A IE 

7.00lc02 A Ix 

S.OOE-03 E 8.57E-01 I lx 

1.50E-OI " 

2.50E-02 , 

2.00E-04 a 1.80E+00 Y 

2.00E-03 I 

V 

0 

C~ 

-._ 

-~ 

u 

0 

3 

3 -- 

l _- 
I 

I 

1 

16 

Baris : C=carcinogenic eflecrr N=nowarcinogetlic e&b E=EPA dm/) Soil ScreenhE Level 

S=soitsuhmwion concentration M=EPA MCL. ._. 
Soil Screening Levets- Risk+ased Concentrations . 

Tap Amblent Transfers fmm Soil lo: 
Water Air Fish 

rtgn Irtim3 mg/kg me/kg 

1.8 H 0.18 H 0.068 0 100 N 3.9 N 

l80OOn I800 H 680 H lEt06 N B9OOOH 

31 " 3.1 N 1.4 N 2000 " 78 N 

910 H 91 " 34 H 51000 n 2000 H 

I80 H 18 H 6.8 " 10000 N 390 N 41 s 62 

73 ” 7.3 H 2.7 N 4100 H -___ ._1E" -- ---.- --__-_.- 
37 N 21 " 1.4 " 2000 " 78 H 

1.5 c 0.14 c 0.069 c 120 c I4 c 

37000 H 3700 N 1400 N II:+06 n 78000 N' 

llO0" I10 N 41 " 61000 H 2300 N 

0.37 c 0.035 c 0.018 c. 32 c 3.5 c 

0.28 c 0.026 c 0.013 c 24 c 2.7 c 

37000 N 3700 ” 1400 N IE406" 7800 N 

370 H 31" I4 " 20000 " 780 Al 

I8 N I.8 w 0.68 n IO00 N 39 H -- ---_-__ 
37 H 3.1 w 1.4 N 2000 N Is" 

31000" 3100 w 60 s I500 

61 H 31 " 14" 20000 N 780 N - d 
4.1 c 3.8 c 0.42 c 760 c 85 c Jr 0.01 

0.52 c 0.048 c 0.024 c 44c 4.9 c 

0.21 c 0.025 c 0.013 c 23 c 2.6 c ___.-- 
I.5 c 0.14 c 0.069 c l2Oc 14c 

0.035 " 0.021 N 

1900 Y IO00 H 810 H lE+06 H ‘47000 N .___-- ----- 
0.061 c 0.0057 c 0.0029 c 5.2 c 0.58 c 

2900 N 84 H 110" 160000 N 6300 H 

2900 H 290 H II0 H 160000 H 6300 N 

2c 0.19 c 0.096 E 170 c IL 

9.1 N 0.91 " 0.34 N 510 " 20 N 28 s 0.041 

1800 H I80 N 68 N 100000 H 61 

1800 H I80 N 68 H l00000 " 

;;:i:( 12000s 

I80 N I8 n 6.8 N l0000 " 390 NI 

60 N 42 ti 8.1 N 12000 H 470 -I N 100 n Ia -----p-v 
430 H 260 N 95 N 140000 " 5500 MI 8.8 s 7.5 4 

5500" 

_. 

0.037 c 

o,~~ 

- 

:c 

-. 

L 

- 



EPA Region Ill Risk-Based Concentrations: R.L. Smith (10/04/95) 17 

I---- 
~_____~ .--- ---- I_-~ 

sources: I=lRis lt=tlEAsT ~=tiE.iSTalronrurr W= Wi~hdnnvnfrom IRIS or tIE.UT 

E=EPA-NCEA Regional Support provirio *al rdue O=Olher EPA documenis. 

Contaminant 

Molybdenum 

Monochloramine 

Nded 

2-Naphthylamine 

Napropamide 

Nickel relinery dust 

Nickel and compounds 

Nickel subsulfide 

Nitrapyrin . 

Nitrate 

Nitric Oxide 

Nitrite 

2-Nitroaniline 

3-Nitroaniline 

4-Nitroaniline 

Nitrobenzene 

Nitrofurantoin 

Nitrofurazone 

Nitrogen dioxide 

Nitroguanidine 

4-Nitrophenol 

2-Nitropropane 

N-Nitmsodi-n-butylamine 

N-Nitrosodiethanolamine 

N-Nitmsodiethylamine 

N-Nitrosodimethylamine 

N-Nitrosodiphenylamine 

N-Nitroso di-n-propylamine 

N-Nitroso-N-methylelhylamine 

N-Nitrosopynulidine 

m-Nitrotoluene . 
o-Nitrotoluene 

p-Nitrotoluene 

Norfhnazon 

NuStar 

Octabromodiphenyl ether 

Occahydro-1357-tetranitro-1357-tetrauK;iae 

Octamethylpyrophwphoramide 

Oryzalin 

Kfl.30 1 KfDi 

CAS mg/kg/d mrs/kg/d 

1439987 5.00E-03 I 

10599903 I.OOE-01 a 

300765 2.00E-03 I 

91598 1.30c+02 E 

15299997 I.QOE-oI I 

8.40E-01 I ~. 
7440020 2.00E-02 I 

12035722 1.70E+Ojl I 

1929024 1.50E-03 w 

14797558 1.60E+oO 1 

10102439 I.OOE-01 w 

14797650 ----I- I (!(!E-01 , 

88744 6.OOE-05 w S.'IIE-05 H 
_- 

99092 3.OOE-03 o 

100016 3.00E-03 o 

98953 S.OOE-04 I 5.7lE-04 A Ix! 

67209 7.OOE-02 H 

59870 1.50EtOO H 9.40EtOO H 

10102440 I.OOE+OO w 

556887 I.OOE-01 I 

100027 6.208-02 o 

79469 5.7lE-03 I 9.40EMO H 

924163 5.40EtOO I 5.60EtOO a 

1116547 2.80EtOO I 

SSlSSl 1.50Et02 I 1.5lE+02 I 

62759 S.lOEtOl I 4.90E+OI t 

86306 4.908-03 I 

621647 7.00EtOO I 

10595956 2.2ol?+o1 1 

930552 2.lOE+oO I 2,13E+OO s 

99081 I.OOE-O2" 031 

88722 l.OOE-02 H El 

99990 I.OOE-02 H la 

27314132 4.00E-02 I ' 

B5509199 7.OOE-04 I 

32536520 3DOE-03 I 

2691410 LOOE-02 i 

152169 2.OOE-03 N 

leoet8Sj S.OOE-02 I 

I 

\ 
CPSO CPSi c 

Fgd/mg kgd/mg 3 

\ 

T 
~.____.-.._-- ._._.. .~~ ._ -... ._.. .~.. .-.-- -- -__ 

Basis : C=carcinogenic e@cts N=noncarcinogettic eficts E-&.?‘A dN/I Soil ScreenbIg Level 

S=soil saturnlion concentration M=EPA MCL. 

.~~~~~~~~~ 

I80 N I8 N 6.8 N 10000 N 

3700 " 370" 140 " 200000 N 

73 w 1.3 H 2.7 N 4100 H 

0.00052 c 0.00005 c 0.00002 c 0.044 c 

3700 " 370 n 140 H 200000 H 

0.0075 c 
730" 73 N 27 N 41000 w 21 

0.0037 c 

55 N 5.5 ‘H 2N 3100 H 120 H 

56000 n 5800 N 2200 N IE406 " 130000 N 

3700 H 370 N I40 " ~00000 N 7800 NI 

3700 H 370" 140 N 200000 N 7800 H ___--___- 
2.2 N 0.21 " 0.081 N 120 N 4.1 H . 
II0 H II H 4.1 w 6100 N 230 w 

110" II " i.1 H 6100 n 230 N --I_ _-.-- 
3.4 N 2.1 H 0.68 H 1000 H 39 H II0 t 0.09 

2600 N 260 N 95 H 140000 N 5500 H 

0.045 c 0.00067 c 0.0021 c 3.8 c 0.43 c -- 
37000" 3700 H 1400 N 1E+06 N 78000 H 

3700 w 370 H 140 H 200000 N 7800 H 

2300 H 230 N 84 N I30000 H 4800 N ---_.- 
210 H 0.00067 c 

0.012 c 0.0011 c 0.00058 c I.1 c 0.12 c 0.024 c 0.0022 c O.OOII' c 2c 0.23 c - 
0.00045 c 0.00004 c 0.00002 c 0.038 c p.0043 c 

0.0013 t 0.00013 c 0.00006 c 0.11 c 0.013 t 
I4 c I.3 c 0.64 F I200 c 130 c .-___- 29 c 0.2 

0.0096 c 0.00089 c 0.00045 c 0.82 c 0.091 c 0.014 c 0.00002 

0.0031 c 0.00028 c 0.00014 c 0.26 c 0.029 c 

. 0.032 c 0.0029 c 0.0015 c 2.7 c 0.3 c ___---..-- 
61 I( 37 II I4 " 20000 N 780 H 460 s 0.42 , 

61 n 37" I4 " 20000 H 780 N 460 s 0.42 1 

61 w 37 " 14" 20000 * 780 H 460 8 0.42 

1500 N IS0 w 54 N 82000 N 3100 w 

26 N 2.6 H 0.95 N 1400 " 55 " 

110 N II H 4.1 N 6100 N 230 H 

1800 n 180 N 68~ IOOOOOn 3900 H 

73 N 7.3 N 2.7 H 4100 H 160 H 

1800 w I80 " 68 N 100000 w 3900 N 

-.. 

‘r 

L 
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._ 

18 

_-- _____ --~-.--.- 
Sources: I=IfUS ff=ffEAST A=ffEASTulwno~e W=Wirhdmwnfiom IRIS or ffEAST Barls : C=carclnogenic efleects N=noncarcinogenic effects E=Ef’A dmfl Soll Screenine k- 

E= EPA-NCEA Regionof Support proviria 

~oataminant 

Dxadiazon 

3xamyl 

3xylhrorfen 

Paclobutraxol 

Paraquat 

Parathion 

Pebulate 

‘endimethalin 

?eotabrorno-6~lrloro)~ cyclohexane 

‘entabmmodiphenyl ether 

?entachlorohenzene 

‘entachloronitrobenzene 

‘entachlorophenol 

~etmethrin 

‘henmedipham 

‘henol 

a-Phenylenediamine 

)-l’l~enylenediatnirie 

‘henyhner&uic acetate 

!-Phenylphenol 

%orate 

‘hosmet 

‘*Phosphine 

‘*Phosphoric acid 

‘hosphorus (white) 

t-Phthalic acid 

‘hthalic anhydride 

‘icloram 

‘irimiphos-methyl 

‘olybrominated biphenyls 

‘olychlorioated bipheoyls (PCBs) 

Aroclot 10 I6 

Aroclor 1254 

‘olychIorinated terphenyls (PCTs) 

‘olynuclear aromatic hydrocarbons 

Acenaphthene 

Anthracene - 

BeozfaJanthtacene. 

Benzolb]fluoranthene 

wlue O=Other EPA documents. 

231352201 2.508-02 I I 910 n 91 H 34 H 51000 N 2000 NI 

I 110" II N 4.1 N 6100 * H 230 N 

470 w 47 H I8 n 27000 H 1000" 

40487421 4.00E-02 I 

87843 2.30E-02 H 

32534819 2.00E-03 I 

608935 S.OOE-04 I II 

82688 3QOU-03 , 2.608-01 H II ___ -.-._- 
87865 3.00E-02 I 1.20E-01 I 

52645531 5.OOE-02, 

13684634 2.50E-01 I 

108952 6.00E.01 I 

108452 6.00&03 I 

106503 1.90E-01 H 

62384 8.00E-05 I 

90437 t.94E-03 H 

298022 2.OOE-04 H 

732116 2.OOE-02 I 

7803512 3.OOE-04 a 8.57E-OS H 

7664382 I 2.86E-03 

7723140 2.00E-05 I 

100210 I.OOE~OOH 

85449 2.OOE+OO I 3.43E-02 H 

1918021 7.OOE-02 I 

!9232937 t.OOE-02 a 

7.00E-06 H 8.90EtOO H 

1336363 7.70EtOO I 

2674112 7.008-05 I 

1097691 2.00E-05 I 

4.50EtOO E 

83329 6.OOE-02 I 

120127 3.00E-01 I' 

56553 7.30E-01 L 6.lOE-01 L 

205992 7.308-01 L 6.tOE-01 L 

2.9 c 0.27 c 0.14 c 250 c 28 c .-.---.-- _____ 
73 H 7.3 H 2.7 n 4100 ri GN 

4.9 II 2.9 n I.1 n 1600 H 63 H 570 48 H 

0.041 c 0.024 c 0.012 c 22c 2.5 c - 

. 0.56 c 0.052 c 0.026 c 48 c 5.3 c 7.9 c 0.2 

1800 n 180 n 68 N 100000 H 3900 N 

9100 H 910 H 340" 510000 H 20000 N 

22000 H 2200 n 810 H IE+06 " 47000 H 21000 s 49 , 

220 n 22 H 8.1 w 12000 " 470 H 

6900 w 690 N 260 N 390000 H I5000 H 

2.9 w 0.29 N 0.11 n 160 n 6.3 H 

35 c 3.2 c 1.6 c 3000 c 330 c 

7.3 H 0.73 H 0.27 H 410 N 16 H 

730 H 73 H 27 II 41000 " 1600 H 

II H 0.31 H 0.41 " 610 H 23 " 
1 

100 M IO " 

0.73 w 0.073 n 0.027 H 41 " 1.6 H 

37000 )1 3700 " 1400 N IEi06 " 78000 H . 

73000" 130 H 2700 N IE406 N lb0000 N 

2600 n 260 n 95 n 140000 N 5500 H 

370" 37 w 14 N 20000 H 7110 " 

0.0076 c 0.0007 c 0.00035 c 0.64 f 0.072 c 

0.0087 c 0.00081 c 0.00041 c 0.74 c 0.083 c 

2.6 H 0.26 H 0,095 " 140 " 5.5 H 

0.73 H 0.073 rr 0.02? c4 4! n !.6 x 

0.015 c 0.0014 c 0.0007 c 1.3 E 0.14 c 

110000 s . 

2200 n 220" St H 120000 H 2000 

11000 n 1100 * 410 n 610000 H 4300 I 

0.092 c 0.01 c 0.0043 c 7.8 c 0.88 c I 27 s 

0.092 c 0.01 c 0.0043 c 7.8 e 0.88 c 23 s 41 



EPA Region Ill Risk-Based Concenlralions: R.L. Smith (10/04/95) 
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4 
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I 
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P 

P 

P 

I’ 

P 

P 

P 

I’ 

P 

! 
P 

P 

P 

P 

P 

P 

P 

P 

5 
c 

I 

t 

ii 

S 

S 

S 

S 

S 

:ontaminaat __..-.- 
Benza(k]Iluoranthene 

Benxo(a]pyrene 

Carbazole 

Chrysene 

Dibenz[ah]anthracene . 

Pluoranthene -- 
Fluorene 

ladeno[ I ,2,3-cd]pyrene 

Naphthalene 

Pyrene 

rochloraz 

roflumlin 

rometon 

‘rometryn 

‘ronamide 

‘ropachlor 

‘ropanil 

Wpargite 

ropargyl alcohol 

ropazine 

ropham 

ropiconaxole 

ropylene glycol 

mpyleneglycol, monoethyl ether 

‘ropylene glycol, monomethyl ether 

‘ropylene oxide 

Wsuit _-- 
‘ydrin 

lytidine 

)uinalphos 

&rinoline 

tesmethrin 

tonne1 

:otenone 

,avey 

8elenious Acid 

,elenium 

1elenourea 

,ethoxydim 
‘\ 

wrces: f=fftfS H=HEAST A=HEASTulremale W= Wirhdmwn/rom IRIS or IfEAST 

E=EPA-NCEA Regional Support provision iaf value O=Other EPA documents. 

-- 

.- 

I 

-2 

t 

I 

_- 

. 

207089 7.3OE.02 c. 6.lOE-02 E 

50328 7.30E+OO I 6.lODOO w 

86748 2.00E-02 " --I 
218019 7.308-03 E b.lOE-03 E 

53703 7.30EtOO E 6.lOE+OO E 

206440 4.OOE-02 I -- 
86737 4.OOE-02 I 

193395 7.30E-01 F. 6.10E-01 E 

9,203 4.00E-02 w 

129000 3.OOE-02 I 

57747095 9.008-03 I 1.50E-01 I 

26399360 6.00E-03 " 

1610180 l.SOE-02 1 

7287196 4.0OE-03 I 

23950585 7.5OE-02 8 

1918167 1.308-02 t 

709988 5.00E-03 I 

2312358 2.00E-02 I 

to7197 2.00EO3 I 

139402 2.OOE-O2 I 

122429 2.0OE-02 I 

io20790 I 1.30E-02 I 

57556 2.OOE+Ol H 

52125538 7.00&01 H _. - _ 
(07982 7.00E-01 ,I 5.7lE-01 I 
75569 S.578-03 I 2.4OE-Ol I 1.298-02 I 

81335775 2.5OE-OZ s 

5163058 I 2.5OE-02 I 

ilO t.OOE-03 1 

13593038 5.OOE-04 I ~- 
91225 1.20E+Ol H 

10463Wb 3.008-02 I 

299843 5.OOti-02 H 

83794 4.00%03 4 

I8587050 2.5OE-02 I 

7783008 5.00E-03 I 

7782492 5.OOE-03 ‘ 

630104 5.00E-03 H 

74051802 9.00E-02 I 

B T atis : C=c&cittogenic effects N=noncoreinogenic eflects E=EPA dmJ) Soil Screening Level 

S=soil saturnlion concentmtion M=EPA MCL. 
Soil Screening Levels- 

. 0.92 c 0.1 c 0.043 c 78~ 8.8 c 4 
0.0092 c 0.001 c 0.00043 c 0.78 c 0.088 c II s 4 

3.4 c. 0.31 c 0.16 c 290 c 32 c II s 0.5 __-.~- 
9.2 c tc 0.43 c 780 c , 88 c 3.6 s .I 

0.0092 c 0.001 c 0.00043 c 0.78 c ;0.088 < 7.2 s II 

I500 " 150" 54 " 82000 N ; 3100 N ___- --e.-- 68 s 980 - 
---i500" 150" 54 " 82000 H 3100 N 89 P i 60 

0.092 c 0.01 c 0.0043 c 7.8 c 0.88 c '280 s 35 

( 1500" 150" 54 " 82000 H 3100 " I80 s 30 _-_ y--.--.-- 
,100 H- 110 " 41 N' 61000 ie 2300 N 56 s 1400 

0.45 c 0.042 c 0.021 c 3% : 4.3 c 
220" 22 " 8.1 N 12000 " 470" _- 

550 H 55 " 20 H 31000 " 1200 " 
150" I5 " 5.4 N 8200 N 310 " 

2700 H 270 H IO0 n 150000 " 5900" ___--_____ .__._ -__ ------- __---- 
470 H 47 " 18 " 27000 n 1000 " 
I80 w I8 " 6.8 " 10000 n 390 H 
730 H 73 H 27 H 41000 H ,600 N 

73 (1 7.3 N 2.7 n 4100 " 160 H 
730 " 73 " 27 w 41000 N 1600 " 

730" 73 H 27 H 41000 N 1600 H 

470 n 47" I8 N 27000 w IO00 " 
730000" 73000 " 27000 N lE+Ob " 1000000 " 

i6000 N 2600 n 950 H IE+06 N '55000 N -- 
26000 H 2100 " 950" lE106 H 55000 " 

0.28 c 0.49 c 0.013 c 24 c 2.7 c 

9100 " 910 H 340 H 510000 " 20000 N 

910 H 91 H 34 N 51000 N 2000-N 

37 " 3.7 H I.4 " 2000 N 78 N 

18" 1.8 " 0.68 " 1000 " 39 N ___II~ __- --.--- 
0.0056 c 0.00052 c 0.00026 c 0.48 c 0.053 c 

1100" II0 H 41 " 61000 N 2300 N 

1800 N I80 n 68 H ,00000 " 3900 N -~_____ __-_._ ___.----- -.I.- _.-.-- 
I50 N 15 " 5.4 " 8200 n 310 N 

910 H 91 " 34 N 51000 " 2000 N 

180" I8 " 6.8 N 10000 N 390 " 

1 180" I8 w 6.8 n 10000 " 390 N 3- 
180" 18 H 6.8 * ,0000 " 390 N 

3300" 330 H 1ttI.u ISOOOO " 7000 N 



III Risk-Based Concentrations: R.L. Sr$h (10/04/95) 

tI=tIEAST A=IlEASTol~cmate W=H 

E=EPA-NCEA Regionul Supportpmvisio 

‘ithdmwn/rom IRIS or IIEAST 

lnol value O=Other EPA documents. 

I Contaminant _____ 
Silver and compouuds 

Simazine 

Sodium azide 

Sodium diethyldithiocarbemate 

Sodium fluoroacetate 

Sodium metavanadate 

Strontium, stable 

Strychnine 

Styrene 

Systhane 

2,3,i&TCDD (dioxin) 

Tebuthiuron 

Temephos 

Terbacil 

Terbufos 

Terbuhyn 

1,2,4,5-Tetrachlorobenzene 

I .I, I ,2-Tetrachloroethane 

I, I ,2,2-Tetrachloroethene 

Tetmchlomethylene (PCE) 

2,3,4,6-Tetmchlorophenol 

p,a,a,a-Tetrachloro(olueoe 

Tetrachlorovinphos 

~Tetraethyldithiopymphosphate 

;Tehaethyl lead 

‘** I,1 ,I,2-Tetrafluoroethane 

Thallic oxide 

Thallium 

Thallium acetate 

lhallium carbonate 

Thallium chloride 

lliallium nitrate 

Thallium selenite 

Thallium sulfate 

‘Illiobencarb 

2-(Thiocyanokethylthio)-benmthiamle 

Tbiofanox 

Thiophanate-methyl 

Thiram 

Basis : Gcarrinogenic eflects N=noncarcinagenic e//ects E=EPA dmjl Soil Screening Lrvel 

S=soilsahrmtlon concentmtion M=EPA MCL. 

RfDi CPSO 
mp/kg/d kg:dlmg 

V Tap Ambient 

CPSf 0 Water 

122349 5.OOE-03 I 1.20l.s01 H 0.56 c 0.052 c 0.026 c 48 c 5.3 c 
26628228 4.00E-03 I IS0 w I5 " 5.4 H 8200 N 310 H 

148185 3.00E-02 I 2.70E-01 H 0.25 c 0.023 c 0.012 e 21 c 2.4 c 
627481 Z.OOE-OS a I 0.73 n 0.073 " 0.027 N 41~ 1.6" I ----I 13718268 7440246 6.00E-01 I.OOE-433 H I 1 22000 37 N N 2200 3.7 w H 810 1.4 N H IEt06 2000 H n --- 

572491 3.OOE-04 I I II N I.1 n 0.41 N 610 H 23 .I 

1004251 2.OOE-01 t 2.86Ell I Uill 1600 n 1000 H 270 H 410000 H 16000 N 

i 
1400 E 2 

88671890 2.50E-02 

--~ 

1 I 910 N 91 N 34 N 51000 N 2000 N 

17460161 l.S6E+O5 H l.l6E+05 H I 4E-07 c SE-08 c c 4E-OS c 4E-06 c I 
34014181 

3383968 

5902512 

7.OOE-02, - 2600 N 260 H 95 w 140000 H 5500 H 

2.00E-02 H 730 H 73 N 27 H 41000 " 1600 H 

1.30E-02 I 470 H 47 H 18 H 27000 n 1000 N 

13071799 Z.SOE-05 H 

0.91 n 0.091 N 0.034 H 51 H 

886500 I.OOE-03 I I 37 n 3.7 H 1.4 H 2000 H 

959431 3.OOE04, d 1.8 N I.1 H 0.41 n 610 n 23 H 91" 0.69 

630206 3.OOE-02 I 2.60E-02 I 2.59E-02 ,lXl 0.41 c 0.24 c 0.12 c 220 c 25 c 

79345 2.OOE-01 I 2.03E-01 I Ix1 0.052 c 0.031 c 0.016 E 29 c 3.2 E 0.4 E 0.001 , 

127184 I.OOE-02 I 5.208-02 c 2.03Ea3 rlXl I.1 c 3.1 e 0.061 c II0 c I2 c II L 0.04 , 
58902 3.OOE-02 , 1100" II0 n 41 n 61000 H 2300 H --- 

5216251 2.OOE+OI H Ix1 0.00053 c 0.00031 c 0.00016 c 0.29 c 0.032 c 

961115 3.OObO2 t i.4OE-02 H 2.8 c 0.26 c 0.13 c 240 c 27 c 

3689245 5.OOE-04 I I8 n I.8 n 0.68 H 1000 H 39 N 

78002 I.00E-07 ' I 0.0037 w 0.00037 w 0.00014 n 0.2 N 0.0078 II 0.00068 H 0.000034 * 

811971 

1314321 

56368% 

6533739 

7791 I2a 

10102451 

i 2039520 

7446186 

18249776 

I 2.29EMl @I 140000" 84ooo" 

7.00E-05 w 2.6 n 0.26 w 0.095 N 140 N 5.5 H __- 
0.4 t 

9.OOE-OS I 3.3 N 0.33 n 0.12 H 180 H 7" 

8.OoE-05 I 2.9 H 0.29 w 0.11 n 160 H 6.3 N 

8.008-05 , 2.9 H 0.29 H 0.11 H 160 n 6.3 H 

9.OOE-05 , 3.3 H 

'9.00E-05 II 

0.33 w 0.12 H 

3.3 H 0.33 H 0.12 w 180 H 

8.00E%-# 

7" 

2.9 H 0.29 H 0.11 H 

I.OOE-02, 370 II 37 H I4 H I 

11564170 3.OOE-02 H 1100 H II0 w 41 N 61000 n 2300 H 

39196184 3.OOE-04 H II n I.1 w 0.41 n 610 N 23 N 

23564058 8.OOE-02 ‘ 2900 w 290 w II0 w 160000 n 6300 H 

137268 5.00E-03 I 180 H I8 Y 6.8 N 10000 n 390 N . 



EPA Region Ill Risk-Based Concentrations: R.L. Smith (10/04/95) ?’ 

lsources::-~ I Ilk?&%%? A-/IEASTaGmate W= Withdmwn from IRIS or MAST 

E=EPA-NCEA Regional Suppoti provisio, 

Containinant 

Tin and compounds 

Toluene 

Tohtene-2,4-diamine 

Toluene-2,5diamine 

Toluene-2,6diamine 

p-Toluidine 

Toxaphene 

Tralomethrin 

Triallate 

Triasulfuron 

1,2,4-Tribmmobenzene 

Tributyltin oxide PBTO) 

2,4,6-Trichloroaniline hydrochloride 

2,4,6-Trichioroaniline 

I ,2,4-Trichlorobenzene 

I ,1,1 -Trichlomethane 

I ,I ,2-Trichloroelhane 

Trichlomethylene (TCE) 

Trichlorofluo~methane 

2,4,5-Trichlorophenol 

2,4,6-Trichlorophenol 8 

2,4,5-Trichlorophenoxyacetic acid 

2-(2,4,5-Trichlorophenoxy)propionic acid 

1,1,2-Trichlompropane 

t ,2,3-Trichloropropane 

I ,2,3-Trichloropropene 

I,i,2-Trichloro-1,2,2- trifluoroethane 

Tridiphane 

Triethylamine 

Trifluralin 

* * 1,2,4-Trimethylbenzene 

l * 1,3,5-Trimethylbenzene 

Trimethyl phosphate 

I ,3,5-Trinitrobenzene 

Trinitrophenylmelhylnitramine 

2,4,6-Trinitrotoluene 

Uranium (soluble salts) 

Vanadium 

Vanadium pentoxide 

i 

CAS 

108883 

95807 

93705 

823405 

106490 

8001352 

66841256 

2303175 

82097505 

615543 

56359 

33663502, 

634935 

120821 

71556 

79005 

79016 

75694 

95954 

88062 

93765 

93721 

598776 

96184 

96195 

76131 

58138082 

121448 

1582098 

95636 

108678 

512561 

99354 

479458 

118967 

7440611 

1440622 

1314621 

6.OOE-01" 

2,00E-01 I l.l4E-01 8 lxl 

3.20EtOO II 

6.00E-01 " 

2.OOE-01 H 

1.90EJlI II 

l.tOE+OO I l.lZE+OO I 

7.508-03 I 

1.30E-02 1 

I.OOE-02 I 

S.OOE-03 I IQ 

3.OOE-OS I 

2.90E-02 H 

3.408-02 H 

t.OOE-02 I 5.71~02 H lxl 

9.00E-02 w 2.86E-01 w lm 

4.OOE-03 I 5.70E-02 I 5.60E-02 I IXI 

6.OOE-03 E l.lOE-02 w 6.00E-03 rfgl 

3.OOE-01 I 2.OOE-01 A lxl 

I.OOE-01 I 

t.IOE-02 I 1.098-02 1 

l.OOE-02 t 

8.OOE03 t 

5.00E-03 I lxl 

6.00E-03 t 7.OOc+oO, lm 

5.00E-03 H lxl 

3.OOEtOl I 8.57E+OO II lxl 

3.00E-03 I 

2.OOE-03 I 

7.508-03 I 7.708-03 8 

5.OOc-02 L oil 

5.OOc-02~ la 

3.708-02 H 

5.OOE-OS I 

I.OOE-02" 

5.00E-04 I 3.OOE-02 I 

3.OOE-03, 

7.0OE-03" 

9.OOE-03 L 

BC r % : C=carcinogenic eficts N=noncarcinogenic e//ect.s --%=A dmJI Soil ScrecrbT\ 

S=soil satumtion concentmtion ht=EPA MCL. 

Risk-Based Concentrations Soil Screeniq Levels- 

Transfers from Soil to: 

Air Groundwatec -- 
mg/ks mgkg 

22000 H 2200 H 810 H lE+06 n 47000 N 

7so n 420 N 270 H 410000 N 16000 ~1 520 E 

0.021 c 0.002 c 0.00099 c 1.8 c 0.2 c -- -- ___I_ __.__.. _ ..__. .~ - . .._... --.-.- 

22000 N 2200 N 810 w tE+o6 N 47000 " I 
7300 H 730 N 270 H 410000 w. 

0.35 c 0.033 E 0.017 c 30 c 

0.061 c 0.0056 c 0.0029 c 5.2 c 

270 n 27 N IO H I5000 N 

470 N 47 n I8 N 27000 N 

370 N 37 N I4 H 20000 H 

30 H I8 N 6.8 N l0000 N 

I.1 H 0.11 H 0.041 w 61 H 2.3 N 

2.3 c 0.22 c 0.11 c 200 c 22 c 

2c 0.18 c 0.093 c 170 c 19 c 
190 N 210 H I4 H 20000 H 780 

1300 w 1000 n 120 )I 180000 N 7000 

0.19 c 0.11 c 0.055 c IO0 c II 

! H 980 E 0.9 c 

N ----- 240 E 2r 

c 0.8 E 0.01 Fz 

1.6 c IC 0.29 c 520 c 58 cl 3E 0.02 L 
1300 N 730 w 410 w 6lOooO N 23000 N 790 N ‘I3 w 
3700 N 370 n I40 H 200000 H 7800 H 8200 s I20 c 

6.1 c 0.57 c 0.29 c 520 c 58 c I50 c 0.06 L 

* 370 H 31" I4 N 20000 N 780 N 

290" 29 H II H 16000 n 630 N 
I8 n 6.8 10000 H ' 30 H H 390 N I3 N 0.14 H 

0.0015 c 0.00089 c 0.00045 c 0.82 c 0.091 c 0.00003 c 6.000E-06 c 

30 n .I8 N 6.8 " I0000" 390 N 

59000 n 31000 n ~41000 H lEt06 H lqooooo " 2400 s 3100 N 

110 n' II n 4.1 I H 6100 H 230 H 

73 n 1.3 H 
'a.7 c 0.81 c 0.41 c 740 c 83 c 

300" 180 w 68 H 100000 H 3900 H 
300" I80 N 68 w 100000 " 3900 H 98 s 0.26 u 

I.8 c 0.17 c 0.085 c 150 c l7c 

I.8 H 0.18 H 0.068 N 100" 3.9 H 

370 w 37 N I4 I) 20000 n 780 N 

2.2 c 0.21 c 0.11 c I90 c 21 c 

110 I( II w 4.1 H 6100 I( 230 H 

260 w 26 w 9.5 w 14000 N 550 H 

330 Y 33 w I2 w I8000 Y 700" 

/j > 



lil Risk-Based Concentrations: R.L. Smith (10104195) 

r 

-~ __~ 
sourcer: I-IRIS H=HEAST A=HEASTalremale W= Withdmwnjrom IRIS or HEAST 

E=EPA-NCEA Rr ional Su art rovisio 

/ 

value O=Other EPA documenls. nal 

-- 

-- 

Redo 1 RfDi 

CAS mg?cgld 1 m&/kg/d 
36907423 2.OOE-02 8, 

1929777 I.OOE-03 I 
I Contaminant 

Vanadium sulfate 

Vemam 

Vinclozolin 

Vinyl acetate 

Vinyl bromide 

Vinyl chloride 

Warfarin 

m-Xylene 

o-Xylene . 

p-Xylene 

Xylene (mixed) 

Zinc 

Zinc phosphide 

Zineb 

50471448 2.5oIi-02 I 

108054 I.OOE+OOH 5.71E-02 I 

593602 8.578-04 I lxl 
75014 1.90EtOO ii 3.OOE-01 HBI 

81812 3.OOE-04 I 

108323 ~.OOE+OOH 2.OOE-01 w Ix1 

9.55Et04 Z.OOEtOO H 2.00E-01 w lm 

1.06E+O5 8.578-02 w lxl 

1.33Et06 2.OOEtOO I El 

7.44Et06 J.UOE-OI a 

1.31E+O6 3.OOE-04 , 

1.2lE+O7 WOE-02 , 

T 
_- - ---__ 

Ba.sis : C-uwclnogenic eJ&.s N=noncarcinogenic eJecti E=EI:I dmfi Soil Screening Lorl 

S=soi/sahdmtion concentmfion M=EPA MCL. 

Soil Screening I,eveis- Risk-Based Concentrations 

Tap Ambient Transfers fmm Soil to: 
Water Air FfSb Air 1 Grouudwnte 

- pgIm3 mgntg m&r.. -- w!k 
730 N 73 N 27 N 41!JOo H 1600 N 

37 N 3.7 ” I.4 N 2000 N 78 H 

910 ” 91 w 34 ” 5IOOO N 2000 N -.. 
37000" 210 w 1400 w lE+06 ” 78000 N 370 6 84 

5.2 H 3.1 ” 2H 0.01ll 

0.019 c 0.021 c 0.0017 c 3c 0.34 c 0.002 L 0.01 _ - ~-~-~_.----. 
II " I.1 " 0.41 w 610 H 23 N 0.046 H 1800 

1400 H 730 n 2700 w 1Et06 H 160000 N 950 E 240 

1400 w 730 * 2700 H IEt06 H 160000 H 730 s 1.50E+02 

520 n 310 H 1000 s 2.20Et02 

12000" 7300 n 2700 I( lE+06 N ,lb0000 H 320 6 7.40Etij 

11000 H 1100" 410 n 610000 N 23000 N 4 20Et04 

. Iln I.1 H 0.41 w 610 (1 23 H 

1800 w 180 n 68 H 100000 n 3900 N 

22 



APPENDIX J-2 

FLORIDA SOIL CLEANUP GOALS 



FLORIDA DEPARTMENT OF ENVIRONMENTAL PROTECTION 
SOIL CLEANUP GOALS FOR FLORIDA 

REMEDIAL INVESTIGATION REPORT 
NAVAL TRAINING CENTER 

ORLANDO, FLORIDA 



Florida Department of 
Memorandum Environmental Protection 

TO: 

DATE: 

SUBJECT: 

District Directors 
Waste Program Administrators 

John M. Ruddell, 
Division of Waste Management 

September 29, 1995 

Soil Cleanup Gob for Florida 

Attached, please find the soil cleanup goals that should be used when making cleanup decisions. 
These cleanup goals were developed by Dr. Stephen M. Roberts (UF toxicologist under contract to 
FDEP). The health-based cieanup goals (residential and industrial) are based on human toxicity using 
generalized exposure assumptions and are applicable to the upper two feet of soil. Iftbe industrial 
scenario is warranted, the site should have a deed restriciion for the more restrictive land use. If there is 
ground water contamination above Florida standards and minimum criteria or if there was a recent 
discharge, the leachability-based cleanup goals should also be considered using the applicable direct 
contact scenario (residential and industrial). The lowest of the two should be the final cleanup goal for 
the upper two feet of soil. For soil below two feet, the leachability-based goal should be applied if the 
parameters of concern are detected above the Florida criteria. In addition, until further notice and where 
appropriate, the metals should pass TCLP as an indication not only that the soil is not a hazardous waste, 
but also that the soil will not act as a source of groundwater contamination. 

If any of the levels is below site-specific background or the QA acceptable Method Detection 
Limit @4DL), any of the latter two will suffice. 

t Site-specific soil characteristics such as porosity, carbon content, moisture content, and dry bulk 
density are needed to refine acceptable soil concentrations. based on site-specific parameters. 

If you have any questions, please call Ligia Mora-Applegate at SC 278-3935. 

JMEZ&n-a 

Attachment 

cc: Doug Jones 
Bill Hinkley 
Jim Crane 
Satish Kastury 

“Protect, Conserve and Manage Florida’s Environment and Natural Resources* 



Soil Cleanup Goals 

Based on Direct Exposure and Migration to Groundwater 

September 27, 1995 

The appended Table 1 contains acceptable soil concentrations for over 200 chemicals 
commonly found as contaminants at sites in Florida. Soil cleanup goal concentrations, based on 
direct exposure have been calculated using exposure assumptions consistent with both residential 
and commercial/industrial land use, and are presented in Table 1. For situations in which there is 
evidence that soil may be serving as a source of contamination for groundwater, soil cleanup goal 
concentrations for organic chemicals based on leaching from soil to groundwater are als’o provided 
in this table. L 

For evaluation of direct exposure to contaminants in soils, intake 
ingestion, dermal contact, and inhalation is considered. Soil concentrations are 
the following equation: 

cs= TRx BW. A-T 

EFxEDxFCx[A+B+C] 

When calculating soil concentrations based on potential carcinogenicity: 

l the ingestion component, A = ( SF0 x IR, x lo4 kg / mg) 

l the dermal component, B = (.S~~x.SAxMxDAxlOdkg/mg) 

l and the inhalation component,‘C = (sr. xI4.“(&+J-)) 

When calculating soil concentrations based on potential non-cancer health effects: 

1 

l the ingestion component, A = 
t 

1 -X IR, x104kg/ mg 
RPO 1 

l the dermal component, B = 
1 

-~.SAxAFxDAxlOdkg/mg 
RPd 

from incidentai 
calculated using 

.- 

The equation variables and assumptions are summarized in Table 2. For most chemicals in 
Table 1, toxicity criteria (reference doses and slope factors) can be taken from IRIS (Integrated 
Risk Information System, USEPA). When toxicity criteria are unavailable from IRIS, other 
sources (e.g. HEAST, ECAO, OPP, and the toxicological literature) were used. Intake from all 



routes should be assumed to contribute to toxic endpoints that are systemic in nature. For toxic 
endpoints that are route-specific (e.g. carcinogenicity from inhalation of hexavalent chromium), 
only the relevant intake pathway is included in the calculation of the soil cleanup goal. Dermal 
toxicity criteria were derived using route-to-route extrapolation from available criteria for other 
routes; for some chemicals, inhalation toxicity criteria can also be derived using this method. For 
carcinogens, soil cleanup goal concentrations should be calculated for both carcinogenic and non- 
carcinogenic health effects. Only the lower of the two value is shown in Table 1. These values are 
intended to be applicable only to soil contamination within 2 feet of land surface. 

For leaching of organic contaminantS from soil to groundwater, the following equation 
was used to calculate a soil cleanup goal: 

The variables and assumed values ar8 summarized below: 

Variable Definition 
cw target soil leachate concentration (mg/‘TJ 
Kd soil-water partition coef?icient (cm3/g) 

qw water-filled soil porosity (&ate&oil) 

9a air-filled soil porosity (La+‘Lsoil) 

rb dry soil bulk density (kg/L) 
Koc organic carbon partition coefficient (cm3/g) 
foe organic carbon content of soil (g/g) 
H’ dimensionless Henry’s Law constant 

Assumed Value. 
‘chemical-specific 

fbc x foe 
(organics) .- 

0.3 
0.13 
1.5 

chemical-specific 
0.002 (0.2%) 

chemical-specific 

Soil concentrations based on partitioning to poundwater are not calculated in the same 
way for inorganics, and for some organic chemicals the necessary physical-chemical 
characteristics may be unavailable. Sail cleanup goals for this latter group of chemicals may 
become available in future updates. 

Some risk-based values presented in Table 1 may be less than natural background 
conce&ations for the chemicals in the soils. In such cases, the background concentration would 
represent a reasonable cleanup goal. Similarly, if the risk based value is less than the Method of 
Detection Limit (MDL), the MDL would become the operational cleanup goal for practical reasons. 

The values in Table 1 were calculated using generic assumptions regarding exposure and 
soil characteristics and are intended to be broadly applicable to sites in Florida. In some situations it 
may be desirable to utilize site-specific assumptions in the development of cleanup goals for 
contaminants in soils. For example, site-specific soil characteristics might be used to refine 
estimates of acceptable soil concentrations based on both direct contact and leachability. The use of 
more limited exposure assumptions should be considered in the development of soil cleanup gods 

only when they can be reasonably assured to reflect both current and plausible future land use. 

It is important to reco_gnize that acceptable soil concentra6ons for individual chemicals will 
change, over time in response to new information regarding the toxicity of the chemical, 
improvement in exposure modelin,, 0 etc. Accordingly, this list will be updated periodically to 
ensure that the most current information is available. 



Table 1. SEL,ECTED SOIL CLEAN-UP GOALS * 

Current as of September 27.1995 

fll values are nresented in mg/kg (DD& 

Acenaphthene 

Acenaphthylene 

Acetone 

Acrolein 

Acrylonitrile 

Ala&or 

Ald.iin 

Aluminum 

Anthracene 

Antimony . 

Arsenic 

Atrazine 

Barium 

Benzene 

Benzo(a)anthracene 

Benzo(a)ppene 

BenzotbIfluoranthene 

Benzo(g,h$perylene 

Benzo(kXluoranthene 

Benzoic acid 

Berylhum 

Bis(2-chloroethoxy)metha,ne 

Bis(2-chloroethyl)ether 

Bis(2-ethy?.hexyl)phthalate (DEHP) 

Boron 

Bromodichloromethane 

Bromoform 

Butanone, 2- (MEK) 

Butyl benzyl phthalate, N- 

Cadmium 

Carbaryl 

Carbazole 

83-32-9 

208-96-8 

67-64-l 

107-02-8 

107-13-l 

15972-60-a 

309-00-2’ 

7429-90-3 

120-12-7 

7440-36-o 

7440-38-2 

1912-24-g 

7440-39-3 

71-43-2 

56-55-3 

50-32-a 

205-99-2 

191-242 

207-08-g 

65-85-O 

7440-41-7 

111-91-l 

111-444 

117-81-7 

7440-42-a 

75-27-4 

75-25-2 

78-93-3 

85-68-7 

7440-43-9 

63-25-2 

86-74-a 
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2800 30000 

670 5600 

260 1800 

0.4 2.7 

0.1 - 0.2 

14 56 

0.06 0.2 

75000 f 

20000 300000 

26 220 

0.7 3.1 

4.9 20 

‘5200 84000 

1.4 2.0 

1.4 4.9 

0.1 0.5 

1.4 5.0 

14 50 

14 48 

130000 f 

0.2# l.O# 

’ 170 3000 

0.5 0.9 

48 110. 

‘7000 180000 

0.7 01 

65 130 

2200 15000 

15000 310000 

37 600 

7600 150000 

42 I20 

2.0 

11 

1.4 

0.3 

0.02 

NC 

0.05 

NC 

890 

NC 

NC - 

0.02 . 

NC 

0.003 

29 

3.7 

71 

320 

44 

56 

NC 

0.03 

0.005 

I1 

NC 

0.002 

0.02 

8.7 

960 

NC 

4.6 

0.4 



Table 1. SELECTED SOIL CLEAN-UP GOALS * 

Current as of Seatember 27.1995 

All values are Dresented in m4ke (Darn) 

Carbofuran 

Carbon disulfide 

Carbon tetrachloride 

Chlordane 

Chloro-m-cresol, p- 

Chloroaniline, 4- 

Chlorobenzene 

Chloroethylvinylether, 2- 

Chloroform 

Chloromethane 

Chloronaphthalene, beta- 

Chlorophenol, Z- 

Chlorpyrifos 

Chromium (hexavalent) 

Chromium (trivalent) 

Chrysene 

Cobalt 

Coumaphos 

Cyanide 

DDD, 4,4’- 

DDE, 4,4’- 

DDT, 4,4’- 

D alapon 

Demeton 

Di-n-Butylphthalate 

Di-n-Octylphthalate 

Diazinon 

Dibenz(a,h)anthracene 

Dibenzofurkm 

Dibromochloromethane 

Dibromoethane, 1,2- (EDB) 

Dicamba 

1563-66-2 

75-15-o 

56-23-5 

57-749 

59-50-7 

106-47-a 

I 108-90-7 

110-75-a 

67-66-3 

74-8 7-3 

91-58-7 

95-57-8 

2921-88-2 

18540-29-g 

16065-83-l 

218-01-g 

7440-48-4 

56-72-4 
* 

57-12-5 

72-54-8 

72-55-9 

50-29-3 

75-99-o 

8065-48-3 

84-742 

117-84-O 

333-41-5 

53-70-3 

132-649 

124-48- 1 

106-93-4 

1918-00-9 
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380 7700 0.1 

5.2 34 2.5 

0.6 0.8 0.02 

0.8 3.0 2.1 

140000 f 42 

240 3300 0.08 

44 300 0.6 

100 690 0.002 

0.6 0.8 0.92 

0.2 0.3 0.01 

560 4000 57 

280 3700 0.3 

190 2900 2.6 

290 430 NC 

66000 540000 NC 

140 500 31 

4700 110000 NC 

19 410 NC 

1600 40000 NC 

4.5 17 0.2 

3.0 11 0.2 

’ 3.1 12 0.5 

1900 28000 0.4 

3.1 64 __ NC 

7300 140000 23 

1500 32000 -i 

66 1300 0.04 

0.1 0.5 7.2 

240 3500 NC 

1.2 1.7 0.004 

0.01 0.04 0.00006 

1700 23000 0.7 
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Table 1. SETLECTED SOIL CLEAN-UP GOALS * 

Current as of Seotember 27.1995 

fii values are Dresented in rnr/k= (Dam) 

Chemical Name CAS Residential Industrial Leachixw ** 

Dichlorobenzene, 1,2- 

Dichlorobenzene, 1,3- 

Dichlorobenzene, 1,4- 

Dichloroethane, l,l- 

Dichloroethane, 1,2- (EDC) 

Dichloroethene, l,l- 

Dichloroethene, cis-1,2- 

Dichloroethene, tram-1,2- 

Dichlorophenol, 2,4- 

Dichiorophenoxy acetic acid, 2,4 

Dichlorophenoxy) butyric acid, 4-(2,4 

Dichloroprop 

Dichloropropane, 1,2- 

Dichloropropene, 1,3- 

Dichlorvos 

Dicofol (Kelthane) 

Die&in 

Diethylphthalate 

Dimethylfomamide, N,N- 

Dimethylphenol, 2,4- 

Dimethylphthalate 

Dinikotoluene, 2,4 

Dinitrotoluene, 2,6- 

Dinoseb _ 

Disulfoton 

Diuron 

Endosulfan 

En&in 

Endrin aldehyde 

Ethoprop 

Ethyl chloride 

Ethyl dipropylthiocarbamate, S- (EPTC) 

95-50-l 820 

541-73-1 1700 

106-46-7 7.5 

75-34-3 310 

107-06-2 0.7 

75-35-4 0.1 

156-59-2 26 

156-60-5 62 

120-83-2 220 

9475-7 110 

9482-6 - 610 

120-36-5 3.8 

78-87-5 0.8 

542-75-6 0.3 

62-73-7 3.8 

115-32-2 2.5 

60-57-l 0.07 

8466-2 56000 

68-12-2 1800 

105-67-g 12bo 

131-11-3 630000 ’ 
121-142 130 

606-20-2 71 

88-85-7 . .M 

298-04-4 2.8 

330-54-l 130 

115-29-7 390 

72-20-8 23 

7421-93-4 23 

13194-48-4 1.2 

75-00-3 8200 

759-944 1900 
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6000 5.8 

13000 0.4 

11 0.9 

2100 2.3 

1.0 0.008 

0.1 0.03 

180 0.2 

430 0.3 

4000 0.02 

800 0.2 

13000 NC .- 

15 NC 

1.2 0.02 

0.4 0.003 

15 0.0003 

10 NC 

0.3 0.02 

970000 20 

27000 1.5 

16000 1.8 

f 200 

2000 0.0006 

1300 0.0006 

470 _ 0.4 

50 0.01 

2100 0.1 

5900 0.7 

470 0.4 

480 0.05 

25 NC 

56000 0.6 

38000 NC 



Table 1. ELE 1 

Current as of Sentember 27.1995 

Au values are oresented in mVk,a (DDm) 

Chemical Name CAS Residential Industrial Leachinv ** 

Ethyl p-nitrophenyl phenylphosphorothioate 2104-645 

Ethylbenzene 100-41-4 

Fenamiphos 22224-92-6 

Fensulfothion X5-90-2 

Fenthion 55-38-9 

Fluoranthene 206-44-O 

Fluorene , 86-73-7 

Fluoride 

Guthion (Azinphos-methyl) 

16984-58-8 

86-50-O 

HeptachIor 

Heptacblor epoxide 

Hexachlorobenzene 

Hexachlorobutadiene 

Hexachlorocyclohexane, alpha- 

Hexachlorocyclohexane, beta- 

Hexachlorocyclohexane, delta- 

Hexac’hlorocyclohexae, gamma- 

Hexachloroethane 

Hexane, n- 

Hexadnone 

XndenoU,2,3-cdjppene 

Lead 

Linuron 

Lithium 

M alatbion 

Manganese 

Mercury 

Merphos 

Nesurol (Metbiocarb) 

Methomyl 

Methoxychlor 

Methyl parathion 

. 

76-44-8 

1024-57-3 

118-74-1 

87-68-3 

319-84-6 

3 19-85-7 

319-86-8 

58-89-9 

67-72-l 

110-54-3 

51235-042 

193-39-5 

7439-92-l 

330-55-2 

743-99-32 

121-75-5 

7439-96-5 

7439-97-6 

X0-50-5 

2032-65-7 

16752-77-5 

72-43-5 

298-00-o 
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0.8 15 

1400 10000 

19 410 

19 410 

3.8 80 

2900 48000 

2400 30000 

4700 120000 

120 2500 

0.2 0.5 
. 0.1 0.3 

0.6 1.6 

3.1 4.9 

0.2 0.6 

0.6 2.3 

23 470 

0.8 3.0 

27 120 

76 510 

2500 52000 

1 l-4 5.0 

500 1000 

150 3200 

1600 40000 

1500 23000 

370 5500 

23 480 

2.3 48 

310 4600 

1900 41000 

380 7800 

19 350 

0.008 

0.2 

0.06 

NC 

NC 

280 

45 

NC 

6.1 

0.06 

- 0.03 

0.8 

2.1 

0.002 d--“---h 

0.005 

0.007 

0.006 

0.4 

1.0 

NC 

17 

NC 

NC 

NC. __ 

1.1 

NC 

NC 

NC 

NC 

0.5 
62 f-x 

0.1 



Table 1. SELECTED SOIL CLEAN-UP GOALS * 

Current as of Sentember 27.1995 

,. m VdUeS aremesented in ITXk_P (DDID) 

Methyl tert-butyl ether 1634-04-4 

Methyl-2-pentanone, 4- (MIBK) 108-10-l 

Methyl-4chlorophenoxy acetic acid, 2- 94746 

Methyl-4-chlorophenoxy propionic acid, 2- 93-65-2 

hlethylene chloride 

Methylnaphthalene, l- 

Methylnaphthalene, 2- 

Methylphenol, 2- (o-cresol) 

Methylphenol, 3- (m-cresol) 

Methylphenol, 4 (p-cresol) 

Metribuzin 

Mevinphos 

Mirex 

Molybdenum 

Monuron 

Naled 

Naphthalene 

Xckel 

Nickel subsuhide 

75-09-2 

90-12-O 

91-57-6 

95-48-7 

108-39-4 

106-44-5 

2 1087-64-g 

7786-347 

2385-85-5 

7439-98-7 

150-68-5 

300-76-5 

91-20-3 

7440-02-o 
. 

12035-72-2 

Nitrate 

?iitrite 

Nitroanihe, o- 

Nitroaniline, p- 

Nitrobenzene 

Nitroso-di-n-propylamine, N- 

Nitrosodimethylamine, N- 

Nitrosodiphenylamine, N- 

Oxamyl 

Parathion 

Pentachlorophenol 

Phenanthrene 

Phenol 

14797-55-8 

14797-65-O 

88-74-4 

100-01-6 

98-95-3 

621-647 

62-75-g 

86-30-6 

23 135-22-O 

56-38-2 

87-86-5 

85-01-a 

108-95-2 

3800 

520 

38 

77 

16 

930 

960 

2600 

3460 

340 

- 1900 

19 

0.4 

390 

9.6 

150 

1300 

1500 

7000 

120000 

. 7800 

4.0 

230 

22 

0.02 

0.003 

73 

1900 

450 

5.4 

1700 

34000 

27000 

3700 

800 

1600 

23 

8400 

8800 

32000 

55000 

5500 

42000 

420 

0.8 

9600 

190 

3200 

12000 

26000 

10000 

f 

200000 

73 

4700 

250 

0.03 

0.004 

130 

42000 

9000 

12 

21000 

440000 

0.1 

1.1 

NC 

NC 

0.01 

NC 

NC 

1.1 

4.2 

0.4 

NC 

NC 

0.01 

NC 

NC 

NC 

0.1 

NC 

NC 

NC 

NC 

0.02 

NC 

0.04 

0.009 

0.02 

0.06 

NC 

3.9 

0.01 

28 

0.02 
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TabIe . 1 -U-F’ GOALS * 

Current as of Sevtember 27.1995 

k!R Value.9 are oresented in m&P (DDml 

Chemical Name 1 Industrial Leaching ** 

Phorate 

Polychlorinated biphenyls (PCBs) 
Propazine 

Pyrene 

-dine 

Ronnel 

Selenium 

298-02-2 

1336-36-3 

139-40-2 

129-00-O 

110-86-l 

299-84-3 
\ 

7782-49-2 

Silver 

Sodium diethyldithiocarbamate 

Strontium 

Styrene 

Tetrachloroethane, 1,1,1,2- 

Tetrachloroethane, 1,1,2,2- 

Tetrachloroethene (PCE) 

Tetrachlotiphos (Stirophos) 

Tetraethyl dithiopyrophosphate 

Tetraethylpyrophosphate (TEPP) 

Tin 

Tokuthion 

Toluene 

Toxaphene 

Trichlorobenzene, 1,2,4 

Trichloroethane, l,l,l- 

lkichloroethane, 1,1,2- 

Trichloroethene (TCE) 

Trichlorofluoromethane 

Trichlorophenol, 2,4,5- 

Trichlorophenol, 2,4,6- 

Trichlorophenoxy acetic acid, 2,4,5- 

Trichlorophenoxy propionic acid, 2,4,5 

Trimethylbenzene, 1,2,3- 

TrimethyIbenzene, 1,2,4- 

7440-22-4 

148-18-5 

7440-246 

100-42-5 

630-20-6 

79-34-5 

127-18-4 

961-11-5 

3689-245 

107-49-3 

7440-31-5 
. 

34643-46-4 

108-88-3 

8001-35-2 

120-82-l 

71-55-6 

79-00-5 

79-01-6 

75-69-4 

95-95-4 

88-06-Z 

93-76-5 

93-72-l 

526-73-8 

95-63-6 
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14 240 

0.9 3.5 

1500 32000 

2200 41000 

0.5 32 

3700 71000 

390 9900 

390 9000 

4.1 17 

47000 f 

- 4100 34000 

,5.9 8.9 

0.9 1.4 

12 28 

45 180 

34 590 

2.5 51 

44000 670000 

68 1400 

520 3500 

. 0.9 3.0 

590 8200 

610 4300 

.2.0 3,o 

6.5 9.3 

6.6 44 

7100 130000 

87 280 

760 15000 

610 13000 

6.7 51 

6.2 47 

0.05 

44 

2.3 

290 

0.02 

NC 

NC 

NC 

NC 

NC ._ 

2.0 

0.003 

0.0007 

0.03 /----by 

NC 

0.06 

NC 

NC 

NC 

0.2 

0.04 

2.3 

0.9 

0.02 

0.01 

400 

0.1 

0.08 

NC 

2.7 
f--Y 

0.2 

0.2 



Table 1. SELECTED SOIL CLEAN-UP GOALS * 

Current as of Seotember 27.1995 

Nl values are oresented in mu/kc (~gml 

Chemical Name CAS Residential Industrial LeachinP ** 

Trimethylbenzene, 1,3,5- 108-67-8 3.7 27 0.1 

Uranium, natural 7440-61-l 120 410 NC 

Vanadium 7440-62-2 490 4800 NC 

Vinyl acetate 108-05-4 180 1200 0.5 

Vinyl chloride 75-01-4 0.005 0.007 0.005 

Xylene, total 1330-20-7 13000 92000 0.1 

zinc \ 7440-66-6 23000 560000 NC 

* Soil cleanup goals in these tables are based on human toxicity using generalized exposure 
assumptions. Some tabulated soil cleanup goals may be less than the minimum detection limit 
(MDL) for that chemical in soils; in such cases the MDL would be the applicable cleanup goal. 

** TCLP for metals applies as appropriate. 

NC = No Value Calculated . 

TCLP = Toticity Leaching Characteristic Leaching Procedure. 

f = Number exceeds lE+06. 1 

# = Based on dermal absorption of 0.0001 
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VilIklbJC Child Residcul l 
(ilgC I-G YCilrS) 

Aggrcgitlc I~csideu12 
(ilgC 1 - 30 yrs) 

On-Silt Worker3 

\ 
BW (body weij$l) 
11~0 (ingehion he, oral) 
1Ri (inliah~ion rate) 

FC (fraction from conlam. source) 
ET; (exposure frequency) 
ED (exposure duralion) 
SA (surface area of skin exposed) 
AT; (adherence factor) 

AT (averaging Lime) 
l non-carcinogens 
l carcinogens I 

I5 kg 

200 lug/kg 
IO ll13/llily 

1 .o ( lOO%J) 
350 clilydyr 

6 yrs 
1,800 cm2/day 

0.2 In&& 
’ . 

2, I90 dilyS 
25,550 days 

59 kg 70 kg 
I20 mg/:/tlay 50 lllj.J/dily 

I5 d/duy 20 Il13/dily 
. I .o ( 100%) I .o (100%) 
350 dilyS/yr 250 daydyr 

30 yrs 25 yrs 

4,855 cm*/tlay 2,300 cm2/day 

0.2 mg/cm* ’ 0.6 111g/c1112 

10,950 
25,550 days 

9,125 dilys 
25,550 ClilyS 

I used in calculihg soil cleimup goals based 011 1wiwx11ccc I~caltl~ cCfccls for a rcsiilcnlial scenario 

2 used in culculaliilg soil clcawp goals based 011 ~~olerhd carciaopicily for a rcsidchl sccrnrio. 

3 used in c~lculaling soil cleanup goals based on bo~lr cawxr md ~~owxwcr I~calll~ eliixls Car conrn~crcial/iatluslrial land USC. . 

TR (target risk) 
DA (dcrnxd absorplion) 
1’E.P (pnrliculute emission hAor) 

VT; (volatilizaliou factor) , 
ST; (slope factor) 
RPD (reference dose) 

4 based upll Region IV gUidiUlCC 

1 x 10-h for CilKillOgCllS; Iiamrrl quotient of 1 .O for non-carcinogens 
0.01 for organics; 0.001 for inorgilnicS4 

1.24 II+09 d/kg 

cor~~poi~t~tl specific5 
cot~~potml uicl roule specific 
C0111~101111d ibiltl IXWIC specific 

i 
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APPENDIX J-3 
DERIVATION OF ESSENTIAL NUTRIENT SCREENING VALUES 

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 
Superfund (RAGS), Volume I, Part A, regarding the treatment of essential 
nutrients in selection of Human dealth Contaminants of Potential Concern (HHCPC), 
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 that 
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 appendix is to present the technical approach 
for determining that an analyte is Yoxic 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 HHCPC 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 nontoxic. Essential nutrients are not retained as HHCPCs if they are 
detected at concentrations that are either consistent with background or do not 
exceed the screening concentrations. 

' 

With the exception of iron, for which USEPA Region III has published risk-based 
concentrations (RBCs), no published essential nutrient screening concentrations 
for use in risk assessment HHCPC selection are available. Therefore, ABB-ES has 
derived surface soil and groundwater screening concentrations of essential 
nutrients that, when contacted in accordance with the exposure assum:ptions 
described below, are not expected to result in adverse health effects. The 
screening concentrations for groundwater and surface soil are presented in Table 
J-2-l. The essential nutrient concentrations in surface soil and groundwater are 
to be compared directly to the nutrient screening concentrations for the purposes 
of HHCPC selection. 

Although HHCPC screening values for,iron have been recently published by USEPA 
Region III (USEPA, 1995a), an alternative HHCPC screening value for iron is 
presented in this appendix (Table J-3-1), as discussed below. 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 subsurface soil, sediment 
and surface water, respectively. 
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Table J-3-l 
Essential Nutrient Screening Concentrations 

for Surface Soil and Groundwater 

Remedial Investigation Report, Operable Unit 1 
North Grinder Landfill 
Naval Training Center 

Orlando, Florida 

Essential Nutrient 

Calcium 

Surface Soil Screening Concentration Groundwater Screening Concentration 

b-w/kg) h/L) 

i,ocio,oob' 1,055,398 

Iron 47,824 13,267 

Magnesium 460,466 118,807 

Potassium 1 ,OOo,OOO ’ 297,016 

Sodium 1 ,ooo,ooo ’ 396,022 

’ Actual caiculated screening concentration is greater than 1 ,OOO,OOO mg/kg (Table J-2-5), indicating that this essential 
nutrient would not be present at toxic levels in surface soil. 

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 ac&ompli'she'd~bj;'i'dentifying'Reference Doses (RfDs) which are 
published by USEPA. Tz::se RfDs represent doses, including a margin of safety, -?% i 
to which even sensitive subpopulations could be exposed for a lifetime without 
adverse non-carcinogenic effects. Because no RfDs for calcium, iron, magne- 
sium, potassium, or sodium are available in the Integrated Risk Information 
System (IRIS) (USEPA, 1996) or the Health 3ffects Assessment Summary Tables 
(HEAST) (USEPA, 1995b), other published nor.-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 since the RDA represents a 
requirement for good nutrition, that it also represents a dose which 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, magne- 
sium, potassium and sodium are presented in Table J-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), and described 
in the human health risk assessment methodology of this document. 

6-b 
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Table J-3-2 
Recommended Dietary Allowances ’ 

Remedial Investigation Report, Operable Unit 1 
North Grinder Landfill 
Naval Training Center 

Orlando, Florida 

Nutrient RDA Age Oral Typical dietary intake Toxicity Threshold Oral RDA Dermal RDA 

(years) Absorption (%) hw/W) b-&W b-w/WW 2 bw/Wday) 3 

Calcium 800 @w/day) l-10 40 743 (average of all ages) NA 53.3 21.2 

1200 (mg/day) 11-24 1179 NA 

800 @w/day) >24 743 (average of all ages); t 2500 
530 (women ages 35-50) 

Iron 10 b-WJv) l-20 10-15 10-15 25-75 (NOAEL); 0.67 0.067 
3000 (lethal) 

15 b-w/W) >20 10-15 25-75 (NOAEL); 
14000 (lethal) 

Magnesium 6 VwVWday) 1-15 50 193 (age l-5) NA 6 3 

4.5 b-w/Wday) >15 207-329 NA 

Potassium 15-20 (mg/kg/day) l-10 90 1500 NA 15 13.5 

1600-2000 (mg/day) 220 2500 18000 
(hyperkalemia) 

Sodium 300 b-w/day) 2-5 90 4 NA NA 20 18 

500 b-&W Adult 1800-5000 2400 (intake not to 
be 

exceeded) 

’ All data from NRC (1989). 
’ Adjusted oral RDA calculated by dividing the RDA (mg/kg) by the bodyweight of a child ages l-6 (15 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). 
’ Oral absorption data not available; value for potassium used as a surrogate based on physio-chemical similarities. 

Notes: % = percent. 
mg/day = milligrams per day. 
mg/kg/day = milligrams per kilogram per day. 



Iron RfD For iron, risk-based concentrations (RBC) have been published by USEPA 
Region III (USEPA, 1995a), and were derived using an approach similar to the one .F-Y 
presented in this appendix, using a reference dose (RFD) published by EPA's 
National Center for Environmental Assessment (NCEA) (USEPA, 1994). The iron RfD 
developed by NCEA is also based on a "non-toxic" dose rather than a threshold 
dose for toxic effects. However, instead of being based on the RDA published by 
the NRC (1989), it is based on the upper-bound average daily iron intake measured 
in a population of 20,000 individuals aged 6 months to 74 years. Because this 
value (0.27 mg/kg/day) is an average value measured across a population of 
various ages with varying iron intake requirements, it is below the RDA for 
children aged 6 months to 10 years (0.67 mg/kg/day) (USEPA, 1994; see also Table 
J-2-2). Since children in this age group are more likely to be exposed to iron 
in soil via pica, it may be more appropriate to base the iron RfD on the required 
daily iron intake for this receptor age-group. 

Calculation of Screeninp 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 associatedhazard quotient values as shown in Tables J-3-3 
and K-2-4. Once that information was available, the equality shown below was 
used to calculate screening soil concentration with the target hazard quotient 
equal to one. f-x 

Screening groundwater concentrations were calculated in a similar manner. The 
surface soil and groundwater risk assessment spreadsheets used to calculate the 
hazard quotients for each essential nutrient are based on the same methodology 
that was used to develop risk estimates for surface soil and groundwater in this 
report. The baseline soil concentration is arbitrary and is used only to 
establish a baseline hazard quotient to solve the equality. 

To derive screening concentrations that would be protective to the majority of 
the exposed population, the exposure assumptions for the most sensitive receptor 
evaluated in this report (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 dermal 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 dermal exposure to media treated as soil and groundwater, 
respectively, for exposure assessment. Therefore, screening values for surface 
soil represent conservative screening values for sediment and subsurface soil, 
and screening values for groundwater used as drinking water represent conserva- 
tive screening values for surface water. The exposure parameters for the child 
resident are presented the accompanying surface soil and groundwater screening 
concentration spreadsheets (Tables J-3-3 and J-3-4, respectively). 
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TABLE J-3-3 apdj33 
DIRECT CONTACT WIT” AND INClDENTALINGBSTION OF SURFACE SOIL - ESSENTIAL NUTRIENTS - OUS 

CHILD RESIDENT 

NTC ORLANDO 

ORLANDO, FLORIDA 

EXPOSURE PARAMETERS 

PARAMl.GFR 

CONCENIRATION SOIL 

INGESTION RA’“3 

FRACITON INGESTED 

ADHFRRNCB FACTOR 

AGE-SPECIFIC SURFACE AREA 

ABSORPTION FRACTION 

CONVWSION FA”.OR 

BODY WEIGHT 

AGE-SPECIFICBODY WERiHT 

EXPQSURE FREQUWCY 

EXPOSURE DURATION 

AGE-SPECIFIC EXPOSURE DURATlON 

AGE-WEIGHTLID SURFACE AREA [I] 

DOSE ABSORBED PER EIrpNT 

A”ERAGING TlME 

CANCER 
NONCANCER 

‘UnitrforexpJrurrffrrqur.ncyanin nrats/Rarill tl 

SYUBOL 

CS 

IR 

FI 

AF 

Sn; 
ABSd 

CF 

BW 

BWj 

EF 

ED 

EDi 

%xaki, 

=%-at 

AT 

AT 

sladatiotl of tbr demta 

age -specific 

cheruical specific 

l.OOE-06 

I5 
agr -specific 

330 
6 

sgc -specific 

766 
chemical specific 

7a 

6 

tbsodd dam. 

USEPA. 1991 

Asrumption 

USEPA, 199% 

USEpA, 1989 

USEPA. 1995 

SEE BELOW 

USEPA. 1991 

USEPA, 1989 

USEPA. 1991 

USEPA. 1991 

Aasrtmptian 

Per USEPA. 1992a 

Per USEPA. 19% 

USEPA. 1991 

USRPA, 1991 

IS-M.r-96 

EQUATIONS 

CANCER RISK = INTAKE (mglkgday) I CANCRR SLGPE FACTOR (m&-day)” -1 

HAZARD QUOTIENT = INTAKE (m~-dsy) I RECGMMEDED DIETARY 

ALLOWANCE (m&-day) 

INTAKE-INGESTION = CSxIRxFlrCFrEFxED 

BW I AT I 365 days.+ 

INTAKE-DWMAL = 

Slloil,*dj = SUM (SAi I EDi I BWi) 

D4-t=CSxAFxA,+,XC?F 

RW. II94 
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TABLE J-3-4 

INGESTION OF GROUNDWATER AS DRINKING WATER (UNFILTRRED SAMPLFi!j) - BSSBNTIAL NUTRIBNTS - OU.5 

CHILD RESIDBNT 

NTC ORLANDO 

ORLANDO, FLORIDA 

BXPOSURB PARAMETERS 

lNGBS,‘lON RATE 

BODY WEIGHT 

CONVERSION PACPOR 

EXPOSURB FREQUENCY 

EXPOSURE DURATION 

AVERAGINGTIME 

CANCER 

NONCANCBR 

- L 
1 - 

s-mnot 
cw 
IR 

BW 

CR 

EP 

ED 

AT 

AT 

- - 
I - 

,,VALUE ,, UNITS SGURCE 

chrmical specific Ug/MCE 

0.79 llrrstday 

1s k8 

0,001 ~84 

350 days/year 

6 ye*n 

USEPA. 1939 

USEPA. 1991 

USEPA, 1991 

USEPA, 1991 

70 yssn 

6 years 

USEPA, 1991 

USEPA, 1991 

USEPA, 1989. Exposure Padora Handboak, Fma, Report, EPA,600,8-89,043, May 1989. 

USEPA, 1991. HumanHealth Ihlustion Manual Supplcmcntal Chidaxe: “Standard Default Exposure Factors.“: 

OSWER Directive 9283.6-03. 

1 appndj34 lS-Mar-96 1 

CANCER RlSX = INTAXR (&kg-day)= CANCER SLOPE FACIOR (mSfkS-day)* -1 

HAZARD QUOTIEPIT = HPTAXE (q/kS-day)lRECOMMENDED DIETARY 

ALLOWANCB (m&g-day) 

INTAXB~S = CWrIRxEPrEDxCF 

BW 1. AT x 365 days/yen. 

NGTE: 

ABB Environmenal Seticx%. Inc. 

,$ 

Rev. 1194 
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The calculated essential nutrient screening concentrations for surface soil and 
groundwater are presented in Table J-3-5. These values represent the concentra- 
tions of individual essential nutrients inmedia that, if contacted in accordance 
with the exposure parameters used to derive the screening concentration, would 
theoretically result in the receptor receiving their recommended dietary 
allowance of an essential nutrient solely from the contacted media. For some 
nutrients, the calculated screening concentrations exceed one million mg/kg 
(i.e., 100%). Such concentrations indicate that no concentration of nutrient in 
the particular media 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 expolsed to 
essential nutrients that are present in multiple media at the screening 
concentrations would, in essence, be receiving more than their recommended 
dietary allowance of nutrient. However, data provided in Table J-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. 

Table J-3-5 
Theoretical Essential Nutrient Screening Concentrations 

for Surface Soil and Groundwater 

Essential Nutrient 
Surface Soil Screening Groundwater Screening 

Concentration (mg/kg) ’ Concentration bg/L) 2 

Calcium 4,070,824 3 1,055,398 

Iron 47,624 13,267 

Magnesium 460,468 118,807 

Potassium 1,160,864 3 297,016 

Sodium 1,547,819 ’ 396,022 

’ Surface soil screening concentrations calculated as described in text, using RDAs presented in Table J-3-2 and the 
exposure parameters and risk calculations presented in Table J-2-3. 
’ Groundwater screening concentrations calculated as described in text, using RDAs presented in Table J-3-2 and the 
exposure parameters and risk calculations presented in Table J-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. 
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APPENDIX J-4 

PHYSICAL CHARACTERISTICS OF EXPOSED POPULATIONS 



HUMAN HEALTH EXPOSURE PARAMETERS 

HUMAN HEALTH BASELINE RISK ASSESSMENT 
NAVAL TRAINING CENTER 

ORLANDO, FLORIDA 



Table J-4-l 
Exposure Parameters for Soil Ingestion and Inhalation 

Trespasser and Recreational User (Child) 

Remedial Investigation Report, Operable Unit 1 
North Grinder Landfill 
Naval Training Center 

Orlando, Florida 

Parameter Symbol 

Soil Concentration cs 

Child Value 
(Age 6-16) 

Chemical Specific 

Units 

Chemical Specific 

Air Concentration 

Soil Ingestion Rate 

Fraction Ingested 

Exposure Frequency 

Exposure Duration 

Exposure Time [ 1 ] 

Averaging Time 

Cancer 

CA 

IR 

FI 

EF 

ED 

ET 

AT 

Chemical Specific mg/m3 

100 mg/day 

100% unitless 

100 days/year 

11 years 

8 hours/day 

70 years 

Calculated 

PI 

Assumption 

Assumption, [3] 

Assumption, [2] 

Assumption 

PI 
Noncancer 11 years PI 

inhalation Rate IR 0.833 m3/hour PI 
Body Weight BW 40 kg PI 
Particulate Emission Factor PEF 4.97 x 10’ m3/kg [41 

[l] Exposure Time is a parameter used only in the inhalation of particulate dust scenario. 
[2] USEPA, 1991. Human Health Evaluation Manual, Supplemental Guidance: “Standard Default Exposure Factors”. 
[3] Exposure Frequency = 2 days/week x 60 weeks/year = 100 days/year. 
[4] See the Derivation of Particulate Emission Factor appendix of this document, 

Notes: mg/m” = milligrams per cubic meter. 
mg/day = milligrams per day. 
% = percent. 
m3/hour = cubic meters per hour. 
kg = kilogram. 
m3/kn = cubic meters oer kiloaram. 
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Table J-4-2 
Exposure Parameters for Dermal Exposure to Soil 

Trespasser and Recreational User (Child) 

Remedial Investigation Report, Operable Unit 1 
North Grinder Landfill 
Naval Training Center 

Orlando, Florida 

Parameter Symbol 
Child Value 
(Age 6-16) 

Units Source 

Soil Concentration cs Chemical Specific Chemical Specific 

Dose Absorbed per Unit Area DfLt Chemical Specific mg/cm*-event Calculated per [l] 
per Event 

Adherence Factor (Soil-to-Skin) AF 1 .o mg/cm’-event PI 
Absorption Fraction ABS, Chemical Specific unitless @I 
Age-Specific Surface Area SA Age-Specific cm2 131 

Exposure Frequency EF 100 days/year Assumption, [4] 

Age-Specific Exposure Dura- ED; Age-Specific years PI 
tion 

Averaging Time AT 

Cancer 70 years PI 

Noncancer 11 years t51 

Age-Specific Body Weight BW, Age-Specific kg [31 

Age-Weighted Surface Area %I,%$ 1,136 cm2-year/kg WI 
[l] USEPA, 1992. Dermal Exposure Assessment: Principals and Applications; EPA/660/8-91/011B; January, 1992. 
[2] USEPA, 1995. Supplemental Guidance to RAGS: Region IV Bulletins. “Exposure Assessment”. Human Health Risk 
Assessment Bulletin No. 3. November, 1995. 
[3] To account for the changing body weights, skin surface areas, and exposure duration of a child age 6 through 16, 50th 
percentile values for each age are used to calculate for every year, then are averaged. See USEPA Exposure Factors 
Handbook, EPA\600\8-89\043, May 1989; See also 1992 Dermal Guidance Summary appendix of this document. 
[4] Exposure Frequency = 2 days/week x 50 weeks/year = 100 days/year. 
[5] USEPA, 1991. Human Health Evaluation Manual, Supplemental Guidance: “Standard Default Exposure Factors”. 
IS] In estimating the dermally absorbed dose for children age 6 through 16, the time-weighted, bodyweight normalized 
surface area exposed is calculated from the surface area, exposure duration, and body weight for each of 16 age periods, 
age 6 through 16, per [l]. Thus, T = SA x ED, / BW, where i is the age of the child. 

Notes: mg/cm2 = milligrams per square centimeter. 
cm’/year/kg = square centimeters per year per kilogram. 

n 
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Table J-4-3 
Exposure Parameters for Soil Ingestion and Inhalation 

Trespasser and Recreational User (Adult) 

Remedial Investigation Report, Operable Unit 1 
North Grinder Landfill 
Naval Training Center 

Orlando, Florida 

Parameter I Symbol I Adult Value I Units I Source 

Soil Concentration cs Chemical Specific Chemical Specific 

Air Concentration CA Chemical Specific w/m3 Calculated 

Soil Ingestion Rate IR 100 mg/day PI 
Fraction Ingested Fl 100% unitless Assumption 

Exposure Frequency EF 100 days/year Assumption, [3] 

Exposure Duration ED 19 years Assumption, [2],1:4] 

Exposure Time [l] ET 8 hours/day Assumption 

Averaging Time AT 

Cancer 70 years PI 
Noncancer 19 years [a[41 

Inhalation Rate IR 0.833 m3/hour PI 
Body Weight BW 70 kg PI 
Particulate Emission Factor PEF 4.97 x 10’ m3/kg PI 

[l] Exposure Time is a parameter used only in the inhalation of particulate dust scenario. 
[2] USEPA, 1991. Human Health Evaluation Manual, Supplemental Guidance: “Standard Default Exposure Factors”. 
[3] Exposure Frequency = 2 days/week x 50 weeks/year = 100 days/year. 
[4] Exposure durations assume use by nearby resident who lives at residence for 30 years; exposure duration is parsed 
between child recreational user/trespasser and adult recreational user/trespasser. 
[5] See the Derivation of Particulate Emission Factor appendix of this document. 

Notes: mg/m3 = milligrams per cubic meter. 
mg/day = milligrams per day. 
% = percent. 
m3/hour = cubic meters per hour. 
m3/kg = cubic meters per kilogram. 

- 
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Table J-4-4 
Exposure Parameters for Dermal Exposure to Soil 

Trespasser and Recreational User (Adult) 

Remedial Investigation Report, Operable Unit 1 
North Grinder Landfill 
Naval Training Center 

Orlando, florida 

Parameter Symbol Adult Value I Units Source 

Soil Concentration cs Chemical Specific Chemical Specific 

Dose Absorbed per Unit WVWYt Chemical Specific mg/cm’-event Calculated per [l] 
Area per Event 

Adherence Factor (Soil-to- AF 1 .o mg/cm’-event 121 
Skin) 

Absorption Fraction ABS, Chemical Specific unitless PI 
Surface Area SA 5,750 cm’ VI 
Exposure Frequency EF 100 days/year Assumption, [3] 

Exposure Duration ED 19 years Assumption, [4] 

Averaging Time AT 

Cancer 70 years PI 
Noncancer 19 years [41 

Body Weight BW 70 kg [51 

[l] USEPA, 1992. Dermal Exposure Assessment: Principles and Applications; EPA/600/8-91/011B; January 1992. 
[2] USEPA, 1995. Supplemental Guidance to RAGS: Region IV Bulletins. “Exposure Assessment”. Human Health Risk 
Assessment Bulletin No. 3. November, 1995. 
[3] Exposure Frequency = 2 days/week x 50 weeks/year = 100 days/year. 
[4] Exposure durations assume use by nearby resident who lives at residence for 30 years; exposure duration is parsed 
between child recreational user/trespasser and adult recreational user/trespasser. 
[5] USEPA, 1991. Human Health Evaluation Manual, Supplemental Guidance: “Standard Default Exposure Factors”. 

Notes: mg/cm* = milligrams per square centimeter. 
cm2 = square centimeter. 
kg = kilogram. 

II 

-. 
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Table J-4-5 
Exposure Parameters for Soil Ingestion and Inhalation 

Site Worker (Adult) 

Parameter 

Soil Concentration 

Air Concentration 

Soil Ingestion Rate 

Fraction Ingested 

Exposure Frequency 

Exposure Duration 

Exposure Time [l] 

Averaging Time 

Cancer 

Noncancer 

Inhalation Rate 

Body Weight 

Remedial Investigation Report, Operable Unit 1 
North Grinder Landfill 
Naval Training Center 

Orlando, Florida 

I Symbol Adult Value I Units I Source 

cs Chemical Specific Chemical Specific 

CA Chemical Specific mg/m3 Calculated 

IR 100 mg/day PI 
FI 100% unitless Assumption 

EF 

ED 

ET 

AT 

IR 

BW 

250 days/year 

25 years 

8 hours/day 

70 years 

25 years 

0.833 m3/hour 

70 kg 

Assumption, 121 

Assumption, [2] 

Assumption, [2] 

PI 
PI 
PI 
PI 

Particulate Emission Factor PEF 4.97 x 10’ m3/kg I31 - 
[l] Exposure Time is a parameter used only in the inhalation of particulate dust scenario. 
[2] USEPA, 1991. Human Health Evaluation Manual, Supplemental Guidance: “Standard Default Exposure Factors”. 
[3] See the Derivation of Particulate Emission Factor appendix of this document, 

Notes: mg/m3 = milligrams per cubic meter. 
mg/day = milligrams per day. 
% = percent. 
m3/hour = cubic meters. per hour. 
kg = kilogram. 
m3/kg = cubic meters per kilogram. 
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Table J-4-6 
Exposure Parameters for Dermal Exposure to Soil 

Site Worker (Adult) 

Remedial Investigation Report, Operable Unit 1 
North Grinder Landfjll 
Naval Training Center 

Orlando, Florida 

Parameter Symbol Adult Value I Units Source 

Soil Concentration CS Chemical Specific Chemical Specific 

Dose Absorbed per Unit WV, Chemical Specific mg/cm’-event Calculated per [l] 
Area per Event 

Adherence Factor (Soil-to- AF 1.0 mg/cm’-event PI 
Skin) 

Absorption Fraction ABS, Chemical Specific unitless PI 
Surface Area SA 5,750 cm’ t11 
Exposure Frequency EF 250 days/year Assumption, [3] 

Exposure Duration ED 25 years Assumption, [3] 

Averaging Time AT 

Cancer 70 years [31 

Noncancer 25 years [31 

Body Weight BW 70 kg PI 

[I] USEPA, 1992. Dermal Exposure Assessment: Principles and Applications; EPA/660/8-91/011B; January 1992. 
[2] USEPA, 1995. Supplemental Guidance to RAGS: Region IV Bulletins. ‘Exposure Assessment”. Human Health Risk 
Assessment Bulletin No. 3. November, 1995. 
[3] USEPA, 1991. Human Health Evaluation Manual, Supplemental Guidance: “Standard Default Exposure Factors”. 

Notes: mg/cm* = milligrams per square centimeter. 
cm2 = square centimeter. 
kg = kilogram. 

.n 
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Table J-4-7 
Exposure Parameters for Ingestion and Inhalation Exposure to Soil 

Excavation Worker (Adult) 

Parameter 

Soil Concentration 

Air Concentration 

1 Soil Ingestion Rate 

Fraction Ingested 

Air Inhalation Rate 

Exposure Time [l] 

Exposure Frequency 

Exposure Duration 

Particulate Emission Factor 

Averaging Time 

Cancer . 

Noncancer 

Remedial Investigation Report, Operable Unit 1 
North Grinder Landfill 
Naval Training Center 

Orlando, Florida 

I Symbol Adult Value Units 

cs Chemical Specific Chemical Specific 

CA Chemical Specific m/n-+ 

IR 480 mg/W 

Fi 100% unitless 

IR 2.5 m’/hour 

ET 8 hours/day 

EF 30 days/year 

ED 1 year 

PEF 4.97 x 10’ m3/kg 

AT 

70 years 

1 years 

- 
Source 

Calculated 

Assumption, [1] 

Assumption 

[II 
Assumption, [2] 

Assumption, [2] 

Assumption, [2] 

[31 

PI 
Assumption, [2] 

Body Weight BW 70 kg 111 
[l] USEPA, 1991. Human Health Evaluation Manual, Supplemental Guidance: “Standard Default Exposure Factors”. 
based on inhalation rate of 20 m3 per 8-hour workday. ET is a parameter used only in the inhalation of particulate dust 
scenario. 
[2] Assumes a work exposure of 8 hours per day, 5 days/week, over a period of 6 weeks = 30 days. 
[3] See the Derivation of Particulate Emission Factor appendix to this document. 

Notes: m/m” = micrograms per cubic meter. 
mg/day = milligrams per day. 
m’/hour = cubic meters per hour. 
m’/kg = cubic meters per kilogram. 
ka = kiloaram. 

NTC-OUl .RIf? 
PMw.12.96 
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Table J-4-8 
Exposure Parameters for Dermal Exposure to Soil 

Excavation Worker (Adult) 

Remedial Investigation Report, Operable Unit 1 
North Grinder Landfill 
Nallal Training Center 

Orlando, Florida 

Parameter I Symbol I Adult Value I Units Source 

Soil Concentration cs Chemical Specific Chemical Specific 

Dose Absorbed per Unit WWlt Chemical Specific mg/cm2-event Calculated per [l] 
Area per Event 

Adherence Factor (Soil-to- AF 1.0 mg/cm’-event PI 
Skin) 

Absorption Fraction ABS, Chemical Specific unitless PI 
Surface Area SA 5,750 cm* PI 

Exposure Frequency EF 30 days/year Assumption, [3] 

Exposure Duration ED 1 years Assumption, [3] 

Averaging Time AT 

Cancer 70 years [41 

Noncancer 1 years Assumption, [3] 

Body Weight BW 70 kg t41 

[l] USEPA, 1992. Dermal Exposure Assessment: Principles and Applications; EPA/600/8-91/011B; January 1992. 
[2] USEPA, 1995. Supplemental Guidance to RAGS: Region IV Bulletins. Exposure Assessment”. Human Health Risk 
Assessment Bulletin No. 3. November, 1995. 
[3] Assumes a work exposure of 8 hours per day, 5 days/week, over a period of 6 weeks = 30 days. 
[4] USEPA, 1991. Human Health Evaluation Manual, Supplemental Guidance: “Standard Default Exposure Factors”. 

Notes: mg/cm* = milligrams per square centimeter. 

NTC-OUl .RIR 
PMw.12.96 
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APPENDIX J-5 

RISK CALCULATING SPREADSHEETS 



RISK CALCULATIONS FOR THE 
HUMAN HEALTH BASELINE RISK ASSESSMENT 

NAVAL TRAINING CENTER 
ORLANDO, FLORIDA 



TABLE J-5.1 NUCISS 15-Mar-96 

CURRENT “SE DIRECT CONTACT WITH AND INCIDENTAL INGESTION OF SURFACE SOIL - NORTH GRINDER LANDFILL 

CHILD TRESSPASSER 

NTC ORLANDO O”1 

ORALNDO, FLORIDA 

RXPOSURB PARAMRTBRS 

,. 
PARAMEruB 

CONCENTRATXON SOIL 

INGESTION RATE 100 

FRACllON INGFSTF,D lOOI 

ADHBRRNCB PA-R 1 

AGE-SPECIFIC SURFACE AREA agr-apccific 

ABSORPTION FRACnON chemical rprcific 

CO-SON PAmOR I.OOE-06 

BODY WRIGHP 40 

AGE-SPECIFICBODY WEIGRT age-specific 

-SURE mEQ”RNcY 100 

EXPOSURE DURATION 11 

AGE-SPECIFIC RXPOSURB DURATlON age-specific 

AGE-WEIGHTBD SURFACE AREA 11, 1136 

DOSE ABSORBED PW R”F.NT chemical specific 

AWTRAGING TIME. 

CANCER 70 yHlr* 

NONCANCER L 11 yea rP 

*Unitsforexp~~urrfrrqacnryarrin evuitJytarin d lY a bscxbed dose. 

1 [I] In ehtin8 the dcmmlly absorb4 dose for chddmn age 6 tbnugh 16, the hw -wci$atcd. bodywdpht wrmalized surface wea cxposdis 

SYMBOL 

CS 

IR 

FI 

AP 

SA; 

ABSd 

CF 

BW 

BW; 

EF 

ED 

ED; 

SAroiUati 

D4wt 

“AWE UNITS SOURCE 

chctllie*lrperiIicical-rpceific 

USEPA. 1991 

AWl@OD 

USEPA. 199% 

USEPA. 1989 

USEPA. 1992b 

SEE BELOW 

USEPA, 1991 

“SEPA. 1989 

USEPA, 1991 

Assumption 

Assumption 

Per USEPA. 1992a 

Per USEPA, 1992a 

AT 

- 
EQUATIONS 

CANCW RKR = INTAKE (mgJq,-dsy) x CANCER SLOPE FACTOR (mglkgdny)^ -1 

HMARD QUOTIENT = INTAKB (mglLg-day) / RRFBRWCB DOSE (mSik&sy) 

lN’Ii,KE-INGESTION = CSrIRxFlxCFxEFxED 

BW x AT x 365 dnyJyz 

INTARE-DRRMAL= (D&-t I BF /AT I 365 dnydy+ I SGl,i 

ABB Environmental Services. Inc. 



TABLE J-5.1, aoatinued 
CIl.RREm “SE DIRECT CONTACT WITH AND INClDENTAL INGESTION OF SURFACE SOIL - NORTH GRINDER LANDFILL 
CHILD TRESSPASSER 
NTC ORLANDO OUl 
ORALNDO. FLORIDA 

CARCINOGENIC EFFECTS 

- 

- 

0 

0 

0 

0 

0 

0 

0 

0 

0 

c 

I 

INOkQANK! OR 

ORQ&IC 

I/o 

) The CSF for asrcinoSenic PAHs has been adjustrd with a rclstive p 

22.4(u@kg 

340 ug/kg 

21.7 up/kg 
6.02 ugflrg 

0.24 u@kg 

257 up/kg 

42.8 u@g 

78 ug/kg 
175 q/kg 

1.025 up/kg 

2.1 mgkg 

3.7E-OE 

2.3E-OF 

6.X-1C 

2.6E-11 

2.8E-08 

4.6E-OS 

8.4E-OI 

1.9E-OS 
l.lE-l( 

2.3E-0; 

7.3 

7.3 

7.3 

7.3 

.7.3 

7.3 

7.7 

16 

1.3 

1.5 

UMidhRY CANCER RlSlJ ., 

:luiy 1993). 

77 

E 

1992). Absorbtion factors for PCBs, cadmium, and d&ins are sperificd in USEPA Dcrmal Guidance (Jaausry 1992). 

1.8E-08 

2.7B-07 

1.7E-08 
4,7B-09 

1.9E-10 

2.OE-07 

3.48-08 

6SB-08 

3.OE-07 
1.4E-10 

3.4B-07 

:: DBIpfAL 
", ABs+] 

', ,, 

0.01 

0.01 

0.01 
0.01 

0.01 

0.01 

0.01 

0.01 

0.06 

0.06 

0.001 

I ‘j lNTAKk 
. . . . biIkt.I~’ 

l.OE-09 

LSE-08 

9.6E-10 

2.7E-10 

l.lE-11 

l.lE-08 

1.9E-09 

333-09 

4.7E-08 

2.7E-10 

9.3E-09 

N”CTS3 15sAh-96 

Dqoih : ;. 
~,,~wL~l: 

;a; A-1 

8 

8 

8 

8 

8 

8 

8 

8.6 

20 

2.6 

1s 

- 
kNcBR RtSK 
Dl3RM.Z 

., 
- 

&OE-09 

1.2E-07 

7.7E-09 
2.1E-09 

SSE-11 

9.1E-08 

1.5E-08 

3.OE-08 

9.33-07 

7.1E-10 

1.4E-08 

- 
la-06 

- 

- 

LII 

TOTAL 
-@F 

-ktSK- 

2.6E-01 

3.9E-0: 

2.SE-01 

6.9E-O! 

2.7%I( 

2.9E-0 

4.9E-01 

9.4E-01 

1.2E-01 
S-YE-11 

3SE-0 

2&-0 

ABB Entior,mcntal Swim, Inc. 

,) 

RN. l/94 
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TARLE J-52 

CCRUWNT USE INHALYDON OF PARTICULA’ll3 DUST - SURFACE SOIL - NORTII GRINDRR IANDFIIL 

cmID’IRAssPASSw 

NW2 oRlAND OUl 

oRlANDO,FLORlDA 

EXPOSURE PARAMEI’ERS 

NWTAIR61 lS-Mar-96 

: PARAWIER 
SOIL CONCENTRATION 

- 

i= 
SYMBOL VALUE UNITS 

c chemical specific chemical specific 
PART. EMISSION FACTOR 
CONCENTRATION AIR 
INHALATION RATE 
BODY WEIGHT 
EXPOSURE TIME a 
EXPOSUREFREQUENCY 
EXPOSURE DURATION 
CONVERSION FACTOR 
AVERAGING TIME 

CANCER AT I 701 
NONCANCER AT 111 years 

USEPA, 1991. Human HealthEvaluation Manual, Supplemental Guidance: “Standard 1 
Factors”; OSWER Directive 9285.6-03. 

PEF 
CA 
IR 

BW 
ET 
EF 
ED 
CF 

4.97E+O7 
chemical specific 

0.833 
40 
8 

100 
11 

0.001 

m%g 
ms/m3 

mYhour 

kg 
hours/day 
days/year 

Years 
wk 

SOtiRdE 

Appendix 

USEPA, 1991 
USEPA, 1991 
Assumption 
Assumption 
Assumption 
Organics only 

USEPA, 1991 
USEPA, 1991 
efauh Exposure 

PEF has been derived in the Appendix to this report, Derivation of Particulate Emissions Factor _ 

EQUATIONS 

CANCERRISK = llvrAKE(=#,~-day) xINHALAnONCANCERSU)PEPA~R(mgllrs-Ly)- -1 

HAZARD QUOTIENT = INTAKE @&‘.s-by) / INHALATION RIFERENCB DOSE (q&-&y) 

INTAKE = ~~IR.ETxRFxED 

RW rATr365 dsydyx 

Wkrc: 

NC.% 

CA: cxcFx(liFpP) 

ABBl?.nviromntallrvices,Inc. 

3 



TABLE J-55 amimed 

N USE INHAIAl’ION OF PARTICUIATB DUST - SURFACR SOIL - NORTH GRINDER IANDPIIL 

cHnDlRAsPAs!mR 

Nx!oxIANDoou1 

ORIANJ30,FLORIJlA 

cARclNoGENfcBppBcIs 

.’ 
. 

: . . ;..::,. :. c&PotJMi 
. . 

INORGANIC OR SOUL UNITS -Aia INTAKB -T&k ..: : 

C&E~‘PION/ ‘. (&,&e-&y) ., : :,’ 
.I.. 

: ‘CANCER : .’ 

ORGANIC CONCENTRATlo~ ml’” “’ .‘.’ IiISK ..‘. 

II0 111 ,. ,, ;, 
10 

hbxi ?. _I_I. ,. ., 

22.4 1 @kg I 4&z-10 1 
rnrdkn ,, -*yLc~i~ .:: “’ .:. 

3.2E-121 3.11 l.OE-11 

ND=Nodataavailable 

ABBEnviromntal Seavices, Inc. 

have been adjust 

340 4% 
21.7 ug/kg 

6.02 ugkg 

0.24 ugkg 

257 q/kg 

42.8 q/kg 

78 Wk 
175 ugkg 
2.1 mg/kg 

- 

iii 

6.84E-09 
4.37E - 10 
1.21E-10 
4.83E- 12 
5.17E-09 
8.61E- 10 
l.S7E-09 
3.52E-09 
4.238-08 

4.9E-11 
3.1E-12 
8.7E- 13 
3SE-14 
3.7E-11 
6.2E- 12 
l.lE-11 NE 
2sE-11 
3.OE- 10 

SUMMAiiY CANCER RISI! 
,EPA Region IV Toxicity Jz?qzivalence FzacIcws (Februay 

3.1 ME- 1C 
3.1 9.7E- 12 
3.1 2.7E-12 
3.1 ME-1: 
3.1 ME- 1C 
3.1 1.9E-11 

16 4.OE- la 
50 1.5E-OE 

ZIG-08 
0.1992). 

N”CIAIR6 15-Mu-96 



TABLB J-52, continued 

CURRBNI USEINHALA’HONOF PARTICIJIA’IBDUST - SURFACESOIL - NORTHGRINDW JiWDPJIL 

CmIDlRASSPASSE3R 

Nrc ORIANDO OUl 

ORIANDO,FLORIDA 

NONCARUNOGENK!- 

- 

7 
( 
< 
( 
< 
( 
( 
( 
c 
( 
I 
I 

L - 
- 

L - 

- 

SQIL 

QNClINI’RATIO! 

22‘ 
34 
21 
60 
24 
2s 
42s 

Ii 

17 
1.02 

2. 
5L 

# ‘. 

i-u 

DU 

7u 
2u 
3U 

7u 
SU 

BU 

5U 

SU 

In 
4n 

- - 
- 

AIR 

!G?iCENTR&iN 

(a*3ol~l ,, 

4.51E-09 
6.84E-09 
4.37E-09 
l.ZlE-08 
4.83E-09 
5.17E-09 
8.61E-09 
1.57E-09 
3.528-09 
2.06E-11 
4.23E-08 
l.O3E-06 

UMMARY Ii 

- 

- 

, 

, 

, 

, 

, 

I 

, 

IKPAKB 
@$j&&) 

‘., 
--il.- 

2.1E- 10 
3.1E-10 
2.OE- 10 
5.5E- 10 
2.2E- 10 
2.4E- 10 
3.9E-10 
7.2E-11 
1.6E-10 
9.4E- 13 
1.9E-09 
4.7E-08 

ZARD INDE -_4111 

1 N”CTAIR6) lS-Mar-96 1 

Rev. 1194 



TABLE J-5.3 

CURRBNT USB DIRECT CONTACT WITH AND INCIDENTAL INGBSTION OF SURFACE SOIL - NORTH GRINDER LANDFILL 

ADULT TRBSSPASSER 

NTC ORIAND 0 OUl 

ORLANDO,FLORIDA 

EXPOSURE PARAMBTBRS 

CONCENTRATION SOIL 

lNGBSTlON RATE 

FRACTION INGESTED 

ADHERENCE FACTOR 

ABSORPTION FRACTION 

SURFACE AREA EXPOSED 

DOSE ABSORBED PER EVENT 

CONVERSION FACTOR 

BODY WRIGHT 

EXPOSURE PREQUBNCY 

EXPOSURE DURATION 

AVERAGING TIME 

CANCER 

NONCANCER 

CS 

IR 
FI 

AF 
ABSd 

SA 

DAewnt 
CF 
BW 
EF 

ED 

VALUE UNITS sbimce 

chemical specific chemical specific 

100 VJday USEPA, 1991 
100% unitless Assumption 

1 m&n*-event USEPA, 1992a 
chemical specific unitless USEPA, 1992b 

5,750 cm USEPA, 1992a 

chemical specific m&m’-event Per USBPA, 1992n 
l.OOE-06 Ww SEE BELOW 

70 kg USEPA, 1991 
100 dayrfyear * Assumption 

19 YWITS USEPA, 1991 

AT 70 year* USEPA, 1991 

AT 19 wars USEPA. 1991 
l Units for exposure frequency are events/year in the c ulation of the dermallyabsorbed dose. 
USEPA, 1991. Human Health Evaluation Manual. Supplemental Guidance: “Standard Default Exposure Factors”; 
OSWER Directive 928X6-03. 

SYMBOL 

USEPA, 1992a. Dermal Exposure Assessment: Principles and Applications; EPA/6C0/8-91/011B: January 1992. 

USEPA, 1992b. USEPA Region IV Guidance Memo February 10,1992. 
CF = lOE-9 kgIug for organics 

BQUATIONS 

CANCER RISK = INTAKE (q&S-day)= CANCER SLOPE FACTOR (mgkS-dny)-1 

HAZARD QUOTIENT = INTAKE (q/l+,-day)/ REFERENCE DOSE (m@kS-day) 

INTAKE-INGESTION = CSxIRrPIxCPxEPxED 

BW I ATr 365 dsyslyr 

INTAKE-DERMAL = DAcveat I SA I EF I ED 

B W x ATr 365 d.ys/yr 

Where: 

DAcvent= CSxAFxABSdrCF 

Not*: For noncnrcimogcnic affects: AT = BD 

ABB Environmental Services, Inc. Rev. II94 



TABLE J-5.3, continued 
CURRENT USE DIRECT CONTACT WlTII AND INClDBNTALINGEST,ON OF SURFACE SOIL - NORTHGRINDER LANDFILL 

ADULTTRESSPASSER 

NTC ORLANDO OUl 

ORLANDO.FLORIDA 

CARCINOGENIC EFFECTS 

5 

c 
C 

C 

c 

C 

C 

C 

C 

C 

c 

I 

- 

- 

voRoANtc on 

ORGANIC 

uo 

) 

) 

) 

) 

1 

1 

) 

) 

) - 

) 

22.4 

340 

21.1 

6.02 

0.24 

257 

42.8 

18 

175 

1.025 

2.1 

2.4B-09 

3.6B-08 

2.313-09 

6.4E-10 

2.5E-11 

2.7B-08 

4SE-09 

8.X3-09 

1.9E-08 

l.lE-10 

2.2E-07 

UMMABY CA; 

ttion of USEPA Regic 
:BR RISK 
IV Toxicity Equil 111 Exposun point concctltrations for carcinogenic PAH compounds havcbrru ~dpsted by BP] 

]2] USEPA Region 1V pidann specifies absor$ion fadorr of 1% far organirs and 0.1% for ioorganics (Fcbruaty 10. 1992) 

[3] Cnlculated from Oral CSFb 

ND = No data svailablc 

ORAL 

CSF “, 
meiba-&“k*‘;l 

7.: 

7.: 

7.: 

7.: 

7.: 

7.: 

7.: 

7.’ 

11 

1.: 

1.. 

c 
‘. - 

3 
3 
3 
3 

3 

3 

3 

7 

5 

3 

5 

I 

1.7E-08 

2.6B-07 

1.7E-08 

4.7E-09 

1.9E-10 

2.OE-07 

3.3E- 08 

6.4E-08 

3.OE-07 

1.4E- 10 

3.3E-07 

133-01 

- 

- 

- 
tn3RMAL 
..&j (21: ., 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.001 

ICC Factors (February 10. 1992). 

- 
trq%KR 

,‘mRa;LAi 
3hi7.k-dm”) __- 

1.4E-09 

2.1E-08 

1.3E-09 

3.7E-1C 

ME-13 

1.6E-O@ 

2.6E-OS 

4.8E-OS 

l.lE-01 

6.3E-11 

1.3E - Of 

DIJRMA~ 

., CsFp]‘. 
mkl v) -& .*,;I 

8 

8 

8 

8 

a 

8 

8 

8.6 

2a 

2.6 

1.5 

LNciiR RlS 

iR?+L. 
.:. 

l.lE-0 

1.7E-0 

l.lE-0 

2.9E-0 

1.2E-1 

1.3E-0 

2.1E-0 

4.1E-0 

2.1E-0 

l.dE-1 

1.9E-0 

- 
6B-C 

c 
:. i 

8 
7 

8 

9 

0 

7 

8 

8 

7 

0 

8 

MTAL’ 

WcRk 
ItWE 

2.8E-0: 

4.3E-0 

2.7E - 0s 

7.6E-0’ 

3.OE - 11 

3.2E-0 

5.4E-0 

i.OE-0 

S.lE-0 

3.OB - 1 

3.5E-0 

L-T-- 
28-O 

ABB Enviroameotal Semcrs, Inc. It?“. l/94 
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TABJ..E J-S.4 

f2uRmmTusEusR INHALATION OF PARTICUIATB DUSI - SURFACR SOlL - NORTH GRINDER IANDFILL 

(NUATAM ) lS-MU-961 

ADULTflREsFpAssBR 

NICOIUANDOOUl 

OlUANDOJWXUDA 

EXPOSURE PARAMETERS 

PARAMETER 
SOIL CONCENTRATION 
PART. EMISSION FACTOR 
CONCENTRATION AIR 
INHALAnON RATE 
BODY WEIGHT 
EXPOSURE TIME 
EXPOSURE FREQUENCY 
EXPOSURE DURATION 
CONVERSION FACTOR 
AVERAGING TIME 

CANCER 

- 
T 

PEF 
CA 
IR 
BW 
Er 
EF 
ED 
CF 

AT 

SYMBOL VALUE UNITS -- 
c chemical specific chemical specific 

Cl 

497E+Q7 
hemical specific 

0.833 
70 
8 

loo 
19 

O.GOl 

mVk/kg 
mg/m’ 

mYhour 

kg 

days/year 
YWS 
dug 

NONCANCER I AT I 19 L years 
USEPA, 1991. Human Health Evaluation Manual, Supplemental Guidance: “Standard I 
Factors”; OSWER Diiective 9285.6-03. 

SOURCE 

Appendix 

USEPA, 1991 
USEPA, 1991 
Assumption 
Assumption 
USEPA, 1991 
Orgauics only 

USEPA, 1991 
USEPA, 1991 
&ult Expo.sure 

IPEF has been derived in the Appendix to this report, Derivation of Particulate Emissions Factor 

EQUATIONS 

CANCW RISK = INTAKE, (m&q-thy) I INHALATION CANCFI, SLOPE FACTOR (ms/ks-day)* -1 

HAZARD QUOTQXT = INTAKE (m&-&y) I INHALATWN RJIFWWCE DOSR (mgkg-day) 

INTAKE = CA.IRrETrBFrED 

BW I AT I 365 day+ 

Whit?: 

CA= c I CP I (l/PRF) 

Not: 

For waordmgnic elkctc. AT = ED 

Rev. l/94 
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224 
340 
217 
602 
240 
257 
428 
78 

175 
1.025 

2.1 
51.4 

- 

C 

- 

L 

3 - 

AIR 

:DNCpN’TUATION 

imalm~ 

4.S;E-09 

6.84E-09 
4.37E-09 
1.21E-08 
4.83E-09 
5.17&09 
8.61E-09 
l..57E-09 
3.52E-09 
2.06E-11 
4.23E-08 
l.O3E-06 

LJMh¶ARW H, 

1.2E-lt 
ME-11 
l.lE-11 
3.2E-11 
1.3E-lt 
1.3E-lt 
2.2E- lt 
4.1E-1 
9.2E-1 
5.4E-1 
l.lE-II 
2.7E-01 

ZARD INDI 

- 

i-i 

IN 

3N 

3N 

3N 

IN 

3N 

lli 
II\: 
3h 
9h 
BN 

ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 

- 

I 

Rev. l/94 



TABLE J-S.5 RCSS6 IS-Mar-96 
FUTURE USE DIRECT CONTACT MT” AND INCIDENTAL INGESTION OF SURFACE SOIL - NORTH GRlNDER LANDFILL 

RECREATIONAL CHILD 

NTC ORLANDO OU, 

ORLANDO, FLORIDA 

EXPOSURE PARAMETERS 

.: imm 
CONCENTRAnON SOIL 

INGESTION RATE 

FRACIION INGESIED 

ADHERBNCBFACIDR 

AGE-SPECIPIC SURFACE AREA 

ARSORPnON FRAC”ON 

CONVERSION FACTOR 

BODY WRIGIIT 

AGE-SPECIFICBODY WEIGHT 

RXI’OSURB FREQUENCY 

EXPOSURE DURATION 

AGE-SPECIFIC EXPOSURE DURAlTON 

AGE-WEIGHTED SURFACE AREA [l) 

DOSE ABSORBED PRR RVFZNT 

AVERAGINO - 

CANCER 

NONCANCKR 

‘Unitsforcxpo-frcq~=in mats+rin tl 

- 

bet 

snmm 
CS 

IR 

FI 

AF 

S% 
ABSd 

CF 

BW 

BWj 

EP 

ED 

EDi 

%dIdi 
D4ve.t 

AT 

VAWR UNITS SOURti ,,, 

chemical specific chemical-specific 

100 WdaY USEPA. 1991 

100% “flklWS Assumption 

I mglrm=-wd USEPA. 1992s 

age-specific cm’ USEPA, 1969 

chemical specific “dk.SS USEPA, 1992b 

I.OOE-06 kg/v SEE BELOW 

40 kg USEPA. 1991 
age-sprcific kg USEPA. 1969 

LOO dayslycar * USEVA. 1991 

11 yea r8 Assumption 

sgc-rprcific yea IS Assumption 

,136 cml-yearkg Per “SEPA, l9P2a 

chemical qccific mg/cm2--c”est Per USEPA, 1992s 

70 year, USEI’A. ,991 

II- years Assumption 

barbed doa. 

-ani#rd, bcdyudghtwnoslti suhce PM cxpxd is ime.. 

EQUATIONS 

CANCER RISK = INTAKE (rqhrd~y) I CANCJZR SLOPE FACI’OR (m.&-&y) .. -I 

HAZARD QUOTIBNT = INTAKE (q/&day) I RRFERRNCB DOSE (m&.qxIny) 

INTAKE-INGESTION = CSrIRxFIxCPxEFxED ___. 
BW I AT x 365 daya/yr 

INTAKE-DERMAL = (Dbwt I EF I AT I 365 days&m) I S&,,,dj 

ABB Environmental Services. Inc. 



TABLE I-5.5, co,,tinucd 
FUTURE USE DIRECX CONTACT WITH AND INCIDENTAL INGESTION OF SURFACE SOIL - NORTH GRINDER LANDFILL 
RECREATIONAL CHILD 
NTC ORLANDO OUl 
ORLANDO, FLORIDA 

CARCINOGENIC EFFECTS 

Bcnro(a)p)mle 

Benro(b)fluonathsm 

Bcnro(k)fIuorn.tb.ns 

t2lryWJ.e 

Dibcm(a,h)nathrsane 

Indeno(l,43-aI)pyrene 

Aroclor-1260 

Dicldria 

gamma-BHC (Lindnae) 

Aracnic 

son UNITS 

IONCBNTBATION ” 

22.4 q/kg 

340 up/kg 

21.7 u& 

6.02 q/kg 

0.24 ug/kg 

251 ug,kg 

42.8 u&g 

78 wh 

17.5 up/kg 

1.025 ugkg 

2.1 m&g 

----Lr- 

2.4E-09 7.3 1.8E-08 

3.78-08 7.3 2.7B-07 

2.3B-09 7.3 1.7E-08 

6.5!3-10 7.3 4.7B-09 

2.6E-11 7.3 1.9E-10 

2.8B-08 7.3 2.OE-07 

4.6B-09 7.3 3.4B-08 

8.4B-09 7.7 6..sB-08 

1.9E-08 16 3.OE-07 

l.lE-10 1.3 1.4E-10 

2.3E-07 1.5 3.4B-07 

xyfador ~9 specified in USEPA guidance (My 1993). 
[Zl USEPA Region Iv gttidancc apcc&s absorption factors of I% for organim and 0.1% for inorpnia (February IO, 1992). Abrarbtion factors for PCBs, cadmium, sad dioxins arc spccificd in USEPA Dermal Guidann(Januq 1992) 
[3] Calculated from Oral CSFs. 

- 
. . 
1 

bERMAt; 
. . . . . &j$+.’ .. 

.., ‘;, 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.001 

0.001 

RCSSL 1%Mar-96 

ND = No data av-a,hbk 

MCBR l&K “’ .TOTAL :‘: 

DBlikdAL ,c2%wIw: 

I&K “i 

8.OE-091 2.6B-08 

1.2E-07 3.9B-07 

7.7B-09 2.5E-08 

2.1E-09 6.9E-09 

8.5E-11 2.7E-10 

9.1E-08 2.9E-07 

l.SE-08 4.9E-08 

3.OE-08 9.4E-08 

1.6E-07 4.6B-07 

1.2E-11 1.6E-10 

1.4E-08 3SB-07 

ABB Ewkonmental Sotins. Inc. RW. I,94 

? .J ‘1 



TABLE J-5.5. contiz,ued 
FUTURE USE DIRECX CONTACT WITH AND ,NCfDBNTAL fNGESTION OF SURFACE SOIL - NORTH GRINDER LANDFILL 
RBCRBA’IIONAL CHILD 
NTC ORLANDO OUI 
ORLANDO, FLORIDA 

NONCARCINOGENIC EFF,KTS 

Benro(n)nuorPntbaac C 

Btnso(k)flucadhe,,c C 

ChJWX C 

DLenz(s.h)nnthr~cene C 

In&na(l.2,3-cd)pyrene C 

Aroolor-1260 C 

Dicldrin C 

IhDRdAhiC OR 
ORdANIC 

in 

1 

) 

) 

1 

) 

) 

) 

1 

) 

) 

SO,L UNLTS 
~NCENTRATIOh 

224 ug/kg 

340 @kg 

217 us/kg 

602 ugfltg 

240 u@kg 

257 @kg 

428 @kg 

78 w’b 
196 u@cg 
1.4 ug/kg 

2.1 mglkg 

51.4 tug/kg 

i2j C.kulatcd from Ornl RfDs. 
ND = Nod& evaisbk 

- 
INTAPS 

lxuOksrJOd 
~-da.3 

lSE-0 

2.3E-0 

l.SE-0 

4.1E-0 

1.6E-0 

1.8E-0 

2.9E-0 

S.3E-01 

1.3E-0: 
9.6E-l( 

1.4E!-01 

3.SE-0: 

In&MARY HAZJW 
1992). Absorbtion fsdo. 

77- 
R - 
if 

ID 

ID 

ID 

ID 

ID 

ID 

0.00002 2.7B-03 

0.0000s 2.7B-03 
0.0003 3.28-06 

0.0003 4.8E-03 
ID 

I 

:. a.oaoa5~ ‘.:. lJ&02 
o.oom 
0.0003 

ND 

. . bti&AL 
: .fiBSDj’.‘. 

.‘. .’ 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.00 

0.00 

9.6B-08 ND 

6.1E-08 ND 

1.7E-07 ND 

6.8E-08 ND 

7.3E-08 ND 

1.2E-07 ND 

2.2B-08 

5.SE-08 
4.OE-10 1 

5.9E-08 

l.SE-06 ND 

0.000018 1.2E-0: 

0.00004 1.4E-0: 

0.00029 2.OE-0’ 

3.9E-03 

4.1E-03 

3.28-06 

S.OE-03 

ABB Enviroamsntsl Setis, Inc. Rev. l/94 



TABLE J-S.6 
FUTURE USE INHALATION OF PARTICULATE DUST - SURFACE SOIL - NORTH GRINDER LANDFILL 

RECREATIONALCHILI) 
NTC ORLANDO OUl 

ORLANDO, FLORIDA 

EXPOSURE PARAMBTRRS EQUATIONS 

) : PAR&afrmR 

SOIL CONCENTRATION 

PART. EMISSION FACTOR 

CONCENTRATION AIR 

INHALATION RATE 

BODY WBIGHT 

EXPOSURE FREQUENCY 

BXPOSURB DURATION 

CONVERSION FACTOR 

AVERAGING TIME 

CANCER 

NONCANCBR 

- 
- 

i - 

SYMBOL ,., 

C 

PEF 

CA 

IR 

BW 

EF 

ED 

CF 

AT 

AT 

70 YGUS 

11 years 

1 Prclminary Rcmediation Goals. srd USEPA, 1991~. RAGS Volume 1, Part B. Dsvclqvncnt of Risk-Ba 

USEPA, 1991b. Hwnao Health Evahatioo Manual Supplrmrotsl Guidalm: “Stsndard Default Expsux 

SOURCE vALuI3 ,, ,, UNITS 1 

chemical specific chemical specific 

4.9333+09 my/kg 
chemical specific mglm’ 

20 mYday 

40 k 

100 days/year 

11 year3 

0.001 wk? 

USEPA, 1991a 

USEPA, 1991b 

USEPA, 1991b 

Fac+tar”: OSWERDircdivc 9285.6-&X , 

USEPA 1995. Supplcluental Guidance to RAGS: Region IV Ballctins: ‘Exponnc Assrumrnt” 
Human Health Risk Assessment Bulletin No 3. November, 1995. 

T 

ABB EntionmentalSrwiw, Inc. 

NRCRAIR I.9 -P&r-96 

CANCER RISK = INTAKE (m&,-day) x ,NHALATION CANCER SLOPE FACTOR (m&q-day) ,. -1 

HAZARD QUOTIENT = INTAKE (m&-day) /INHALATION RBFERBNCB DOSE (m@kg-day) 

INTAKE = CAxlRrEPxED 

BW x AT x 365 day& 

When,: 

CA= CxCFx(l,PEF) 

Note: 
Pa: noncucinogenic effecta: AT = ED 

- 

Rev. ,194 



TABLE J-5.6, continued 

FUTURE USE INHALATION OF PARTICULATE DUST - SURFACE SOIL - NORTH GRINDER LANDP,LL 
RECREATIONAL CHILD 
NTC ORLANDO OU1 

ORLANDO, FLORIDA 

CARCINOGENIC EFFECIX 

‘. ‘, :. ,. INORQAtUC OR SOIL uNl?s ,” 
cokPoL&b 

AIR : iNTAKe INHAtA*StON : 
ORGANtC CON,CtlNTRATlON’ 

cANct* 
” CONCRNtkAi+i?N “‘(mglkg+r,y) .,@pi’ :-;:, ,. tusr. 1.. 

‘., . . XI0 
,,., ,,. 

Benzo(a).¶nthracene 0 

. . . .:. 

22.4 ug/kg 4.54B-12 9.8B-14 3.1 3.ols-1s 

Benm(a)pymns 0 340 ugkg 6.90E-11 1.5E-12 3.1 4.6B-12 
Benro@)fluoranthene 0 21.7 q/kg 4.40E-12 9SE- 14 3.1 2.9B--13 
Eenm(k)fluoranthene 0 6.02 u&g 1.22B-12 2.6B-14 3.1 8x3-14 
Chrysene 0 0.24 q/kg 4.87B- 14 LOE-15 3.1 3.2B-15 
Dibenz(a,h)aothracene 0 257 ug/kg 5.21E-11 l.lE-12 3.1 3.5B- 12 
Indeno(l,Z.3-cd)pyrene 0 42.8 ugikg 8.688-12 1.9E-13 3.1 5.8B-13 
Amclor-1260 0 78 q/kg 1.58E-11 3.4B-13 NE 

Dieldrin 0 175 ugikg 3.55B-11 7.6B-13 16 1.2B-11 
Arsenic I 2.1 mg/kg 4.26E-10 9.2B-12 50 4.6B-10 

StIM%fARt’CANCER RISK &lO 
. 

ND = No data awihbk 



TABLE J-5.6, continued 

FUTURE USE INHALATION OF PARTICULATE DUST - SLlRFACESOlL - NORTH GRINDER LANDFILL 

RECREATIONAL CI1ll.D 
NTC ORLANDO OUl 
ORLANDO, FLORIDA 

NONCARCINOGENIC EFFRerj 

,, 
...I .&vtPoutiri. 

INORGANIC OR 
ORGANIC ,’ 

: “.’ II0 

Belw.o(a)anthracene 10 

Benm (a)pyreJle 0 

Benzo@)fluoranthene 0 

BellZO(k)flUOGWhell~ 0 

Chrysene 0 

Dibenz(a.,h)anthrac 0 

Indono(l,2.3-cd)pyrene 0 

Am&r-1260 0 

Dieldrin 0 

gamma-BHC (Lindane) 0 

Arsenic I 

Total Petroleum Hydrocarbons I 

, 

qD = No data avdabk 

- 

c 

- 

~ - 

- 

SOIL UN? 
ONCENTkAhON ‘.., 

224 1 q/kg 

340 l&kg 

217 uglkg 

602 ug/kg 

240 q/kg 

257 ugkg 

428 ugikg 

78 ugikg 

175 ug/kg 

1.025 u&q 

2.1 mg/kg 

51.4 mg/kg 

6.90E-11 9.4B-12 

4.40E-11 6.0@-12 

1.22E-10 1.7E-11 

4.87E-11 6.7B-12 

5.21E-11 7.1E-12 

8.68B-11 l.ZE-11 

1.58E-11 2.2E- 12 

3.55B-11 4.9B-12 

2.08E-13 2.8B-14 

4.268-10 5.8E-11 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

l.O4E-08 1.4E-09 ND 

SUMMARY HAZARD fNDEX ‘: .. : ., 1 OE+OC 

NRCl‘MR U-M.,-96 

Rev. 1194 

) 
‘.I 



TABLE3 J-5.7 

PUTURR USEDIRECT CONTACT WITH AND INCIDENTAL INGESTION OF SURFACE SOIL - NORTH GRINDER LANDFILL 

RECREATIONAL ADULT 

NTC ORUNDO OUl 

ORLANDOJJLORIDA 

EXPOSURE PARAMBTRRS EQUATIONS 

- 

E= 

CONCENTRATION SOIL 

INGESTION RATE 

FRACTION INGESTED 

ADHERBNCB FACTOR 

ABSORPTION FRACTION 

SURFACE AREA EXPOSED 

DOSE ABSORBED PER EVENT 

CONVERSlON FACTOR 

BODY WEIGHT 

EXPOSURE FREQUENCY 

EXPOSURE DURATION 

AVERAGING TIME 

CANCER 

semi 

CS 

IR 
FI 

AF 

ABS, 
SA 

D&d 
CF 

BW 
EF 

ED 

AT 

NONCANCER AT 
. . * Units for exposure frequency are events/year m tne c 

VAtSIt? 

chemical specific 

100 
100% 

1 
chemical specific 

5,750 

chemical specific 
l.OOE-06 

70 
100 

19 

70 

19 
ulation of the derm 

UNITS 

chemical specifi 

m&W USEPA, 1991 
unitless Assumption 

mglcm2-event USEPA, 1992a 
unitless USEPA, 1992b 

cm’ USEPA, 1992a 
mglcm2-event Per USEPA, 1992a 

Wmg SEE BELOW 

kg USEPA, 1991 
dayslyear ’ Assumption 

YCUS USEPA, 1991 

USEPA, 1991 
USEPA. 1991 “ears 

. . ..a rynasoroea oose. 

SOllRCE 

USEPA, 1991. Humnn Health Evaluation Manual, Supplemental Guidance: “Standard Default Exposure Factors”: 
OSWER Directive 9285.6-03. 
USEPA, 1992a. Dermal Exposure Assessment: Principles and Applications: EPA/600/8-91/011B; January 1992. 

USEPA. 1992b. USEPA Region IV Guidance Memo February 10.1992. 
CF = lOE-9 kg/ug for organ& 

CANCER RlSK = INTAKE (m&g-day)= CANCER SLOPE FACTOR (mgkg-day)-’ 

HAZARD QUO’ITENT = INTAKE (mSlkS-day) / REFERENCE DOSE (m&g-day) 

INTAKE-INGESTION = CS~IR~FI~CF~EPIED 

B W I AT x 365 dsyslyr 

INTAKE-DERMAL = DAsvcnt i SA I EF I ED 

BW s ATx 365 days/yr 

Where: 

DAevent= CSxAFxABSdrCF 

Note: For noncaminog.snic effects: AT = ED 

ABB Environmental Services, Inc. Rev. l/94 



TABLE J-5.7. co.ti,,ued 

FUTURE “SB DIRECT CONTACT WITH AND INCIDENTAL INGESTION OF SURPACE SOIL - NORTHGRINDER LANDFILL 

RECREATIONAL ADULT 

NTC ORLAU DO OUI 

ORLANDO,PLOBIDA 

CARCINOGENIC EFFECTS 

Beno@)fluorpatbsnc 

Bsnro(lc)fhonntb.n. 

c!Jlyaene 

Dbear(a.h)s,,tbrsccne 

Indero(l,LS-cd)mrcnc 

Am&r-1260 

Dieldria 

Ssmmn-BHC (Lindsns) 

AYSdC 

IOkGANfC 01 

ORGANIC 
k/o -____ 

, 

1 

1 

) 

1 

) 

1 

) 

1 

) 

ii--- 

C 

- 

SOIL 

:ONCl?,NIRATIOP 
111 

22.1 

34( 

21.' 

6.0: 

0.2‘ 

25 

42.1 

71 

17: 

1.02: 

2.' 

INTAKB 

INGBSTION 
rmh-dad 

2.4E-0 

3.6E-0 

2.3E-0 

6.4E-1 

2.SE-1 

2.7E-0 

4.m-a 

8.3E-a 

1.9E-a 

l.lE-1 

2.2E-C 

UMMARY CA: 

ORAL 

CSP 

IklrJkp-da”\“-1 

7.: 

7.: 

7.: 

7.: 

7.: 

7.: 

7.: 

7.' 

II 

1.: 

1. 

:BR RISK L_-- 
orupounds havebecn adjrutcd by application of USEPARcpion IV Toxicity Equk 

(2) USEPA Region IV poidaon specifics sbsorption factors of 1% for orgaoirs and 0.1% for inorganica (February 10. 1992 j 

[S] Calculated from Oral CSFs. 

ND = No data available 

- 
( 

2 

3 

3 

3 

3 

3 

3 

3 

7 

5 

3 

5 

I 
dC: 

L!ANcER RISK 

#NGI?STION 

l.7p.-08 

2.6B-07 

1.7E-08 

4.7B-09 

i.90-lo 

2.OE-07 

3.3B-08 

6.4B-08 

3.OE-07 

1.4E-10 

3.30-07 

lE-06 

: 
MlRk6AL 
Ais [ii.. 

::. 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.00 

- 

‘. 

--l 

1 

1 

1 

1 

1 

I 

1 

1 

1 

1 

1 

- 
- 

BCC Factors (Fcbnvary 10. ,992). 

- 
WAxll 

.~ybIG 
ImnRn-dsu) 

1.4E-OF 

2.1E-OF 

1.3E-OS 

3.7E-l( 

l.SE-13 

1.6E-01 

2.6B-OS 

4.8E-O! 

l.lE-Of 

6.3E-11 

1.3E-Of 

L@lR~Rlti 

w 
,, .: .:. 

l.lE-08 

1.7E-07 

l.lE-08 

2.9E-09 

1.2E-1c 

1.3E-0; 

2.1E-OE 

4.lE-OI 

2.1E-0; 

l.6E-1[ 

1.9E-ot 

- 
63-Q' I~ 

tiTAL 

i.JiNcBR 
i&K ‘, 

2.8E-08 

4.3E-07 

2.7E-08 

7.6B-09 

3.OE-1C 

3.2E-Oi 

5.4E-08 

l.OE-0; 

S.lE-Oi 

3,OE-1( 

3.5E-0: 

” ‘hi-at 

ABB Entironmrntal Scwiccs. Inc. Rev. l/94 



TABLFi J-5.7, continuad 

FUTURE USE DIREtX CONTACT WITH AND INCIDEMTAL INGESEON OF SURF’ACE SOIL - NORTH GRINDER LMWWlLL 

RECREATIONAL ADULT 

ITIE ORLANDO OUl 

ORLANDOJLORIDA 

NONCARUNOGJ3NIC - 

- 
IP 

- 
Cl 

0 

0 

0 

0 

0 

0 

0 

0 

0 

I 

I 

toRGANIC OR 

ORbAhlC 

Ilo 

, 

I 

1 

I 

, 

, 

, 

, 

, 

- 

, 
- 

$OI& usvm 
CON‘XNPIUTION 

224 1 ughcg 

340 ug/kg 
217 ugkg 
602 ugkg 

240 ugkg 

257 ugkg 

428 u&kg 

78 wk 
17s ugkg 

1.025 ugkg 
2.1 mglkg 

51.4 mg/kg 

- 

:to [lj US&PA Region IV guidarrce specifm absorption b 
[2] Calculated from Oral RtDs. 
ND = No data available 

IS ofl% for organk 

- 

:s n 

INTAKE 

INGESTION .’ 

h&n-dsvj 

&SE-08 
1.3E-07 
8.5E-08 
2.4E-07 
9.4E-08 
l.OE-07 
1.7E-07 
3.1E-08 
6.8E-08 
4.OE-la 
8.2E-07 
2.OE-OS 

SUMMARY HAi 
,ndO.l% for imganics (February 10,191 

0.00002 
0.00005 
o.oocI3 
O.OOM 

LRD.INDEX II 6E-03 

- 

.’ 

- 

I lSE-0: 
1.4E-O? 
1.3E-OC 
2.7E-0: 

- 
DE$ktAt 

:’ iBi 131 :. 

A 
0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0’ 

0.00 
0.00 

- . . ,, 
r 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

- 
a- 

tWG#XE’. 

DEkMAL.. 

Jmakn-da”~ 

5.OE-0s 
7.7E-Q 
4.9E-0, 
1.4E-0 
5.4E-0; 
5.8E-0; 
9.6E-0; 
1.8E-0; 
3.9E-0; 
2.3E- l( 
4.m-0; 
1.2E-Of 

-- 

NURASS6 S-Mar-96 

.. ~~ERUAL. 

RtD(2] 
gm&-&) 

\JD 
rlD 
VD 
VD 
rlD 
QD 
JD 

0.00oN~ 
0.00co~ 
0.0001: 
0.0002! 

4D 

-.L 

s 

I 

5 

9 

TI ---- 

- 

- 

9.8E-Oi 1 2SE-0: 
9.8E-01 I 2.4E-0: 
l.SE-Ot 5 2.9E-ot 
1.6E-01 I 2.9E-0: 

--._ 
.2E--03 -. E 8E-a3 

ABB Environmental Services, Inc. Rev. II94 



TABLE J-5.8 

FUlURFiUSJ3WHALATIONOFJPARTICULATEDUSl.- SURFACESOIL-NORlBGRlNDl%RIAND= 

RlXR&t’IIONALADuLT 

NK!oRLANDOOu1 

oRIANooJTAxuDA 

EXPOSURE PARAMETERS 

PARAMETER 
SOIL CONCENTRATION 
PART. EMISSION FACTOR 
CONCENTRATION AIR 
INHALATION RATE 
BODY WEIGHT 
EXPOSURE TIME 
EXPOSURE FREQUENCY 
EXPOSURE DURATION 
CONVERSION FACI’OR 
AVERAGING TIME 
I CANCER 

NONCANCER AT 
USEPA, 1991. Human Health EvaluationManual, S 
Factors”; OSWER Directive 9285.6-03. 

SYhtBOL 
c 

PEF 
CA 
IR 
BW 
ET 
EF 
ED 
CF 

AT 

VALUE UNITS I- SOURCE 
:hemical specific(chemical specific\ 

4.9iE+O7 mVkg Appendii 
:hemical specific mg/m3 

0.833 mYhour USEPA, 1991 
70 kg USEPA 1991 
8 hours/day Assumption 

loo daysJyear Assumption 
19 Ye= USEPA, 1991 

0.001 mg/ug Organics only 

70 Y”S USEPA, 1991 
19 years USEPA 1991 

pplcmental Guidance: “Standard Default Exposure 

IPEF has been derived in the Appendi to this report, Derivation of Particulate Emissions Factor 

NURAAIR ( lS-Mar-96 

EQUATIONS 

CANCW RISK = INTAKR (m&-day) x INHAIATION CANCW SLOPE FACIWR (m&-day)” -1 

HAZARD QUOTIaYT = lNTAKR (m&-&y) I LWHALATION RRF7?8WCE DOSE (m&-dsy) 

INTAKE = CArIRxETxEPxED 

RW I AT I 365 &ya,yz 

CA: CXcFX(IlPEF) 

Not: 

Fotw.oninog.iceNr.d AT = ED 



TABLE J-5.8, continued 

pvIuRausE INHAfATIONOFPARTXXJIATI3DU~- SURFACE4SOn,- NOR’lHGfUNDHRIANfWEL 
Rl3CREM’IIONALADULT 

NlcoRrANDOOIJ1 

0RIAND0,IvxuDA 

HoR&ANlC OR 

ORQANIC 

II0 

3 

3 

3 

3 

3 

3 

3 

3 

3 

801L rmrrs 

ZQNCFNIRATIQN 

Ill 

22.4 1 ugkg 

3@ug/kg 
21.7 ugikg 

6.c~ ug/kg 
0.24 ug/kg 
257 u&g 
42.8 @kg 

78 u&3 
17s ugkg 
2.1 mgkg 

C 

- 

I 

AIR INTAKR. 

:ONCWIltATION j&-dayj 

3.2E- 12 
6.84E-09 
4.37E-10 
1.21E-10 
4.83&- 12 
5.17E-09 
&6lE-10 
1.57E-09 
3.528-09 
4.23E-08 

4.8E-11 
3.lE-12 
8.6E-l? 
3.4E-14 
3,7E-11 
6.lE-12 
l.lE-11 
2SE-11 
3.OE- 1c 

lNHAL$‘JWN .I, CANCW 

CSP .‘. .. : RISK 
--& 

- 
3.11 9.9E-12 
3.1 1.m-1c 
3.1 9.6E-12 
3.1 2.7E-12 
3.1 ME-l? 
3.1 l.lE-1C 
3.1 1.9E-11 

16 4.OE-ll 
SO 1.5E-Of 

UMMARY CANCER RISK 1 2E-08 
hicity Bq- F8ctas (lemry 10, mz). 

NURAAIR 1 ll-MU-96 

Rev. 1194 





TABLR J-5.9 NUWRKSS 
FUTURE1 USEDIRECT CONTACT WITHAND INCIDENTAL INGRSTION OF SURFACE SOIL - NORTH GRINDER LANDFILL 

lS-Mar-96 

Sm WORKER 

NTC ORLANDO OUl 

ORLAND 0, F’LORIDA 

LXPOSURB PARAMBTRRS EQUATIONS 

PAliAMBTRR SYdl)OL VALUE: UNITS SOURCE ‘:’ 

CONCENTRATION SOIL CS chemical specific chemical specific 
INGESTION RATE IR 100 meJday USEPA, 1991 
FRACTION INGESTED FI 100% witless Assumption 
ADHERENCE FACTOR AF 1 mg/cm’-event USEPA, 1992a 
ABSORPTION FRACTION ABSd chemical specific unitless USBPA, 1992b 
SURFACE AREA EXPOSED SA 5,750 cm* USEPA, 1992a 
DOSE ABSORBED PER EVENT DA,Wl* chemical specific mglcm2-event Per USEPA, 1992a 
CONVERSION PACTOR CF l.OOE-06 ke/mg SEE BELOW 
BODY WEIGHT BW 70 kg USEPA, 1991 
EXPOSURE FREQUENCY EF 250 days/year ’ Assumption 
EXPOSURE DURATION ED 25 yarns USEPA, 1991 
AVERAGING TIME 

CANCER AT 70 YC?WS USEPA, 1991 
NONCANCER AT 25 yea** USEPA. 1991 

* Units for exposure frequency are events/year in the calculation of the dermallyabsorbed dose. 

USEPA, 1991. Human Health Evaluation Manual, Supplemental Guidance: “Standard Default Exposure Factors”; 
OSWER Directive 928X6-03. 

USEPA, 19921. Dermal Exposure Assessment: Principles and Applications; EPA/600/8-Pl/OllB; January 1992. 

USEPA, 1992b. USEPA Region IV Guidance Memo February 10, 1992. 
CF = lOE-9 kg/up for organics 

CANCER RISK = INTAKE (m@S-day) I CANCER SLOPE FACTOR (m&S-day)-’ 

HAZARD QUOTIENT = INTAKE (@kg-day)/ REFERENCE DOSE (,x&S-day) 

INTAKE-INGESTION = CSxIRxFIxCPxEPxED -- 
BW I ATx 36s dnyslyr 

INTAKB-DERMAL = DAcverd I SA I EF x BD 

BW x ATx 36s dsytlyr 

Wbsrc: 

DAsvord= CSXAPIABS~XCP 

Note: For noncnroinoge~ic eff.xts: AT = ED 

. 

ABB Environmental Services, Inc. Rev. 1194 



TARLE J-59, continued 

FWNRE USE DIRI3Cl. CONTAm WITH AND INCIDENTAL INGRSIION OF SVRFACR SOIL - NORTH GRINJlRR LANDFILL 

SITE WORRRR 

NTC ORLANDO OVl 

ORLANDO, FLORIDA 

NUWRKSS 15-Mar-96 
CARCINOGENIC EFFECTS 

P,ORGANIC OR 

,.’ ORQANK! 

xl0 

1 

) 

) 

1 

1 

) 

) 

1 

1 

) 

- 

c 
- 

SOP, 

SNCRNI’KATICiN, 

111 

22.4 
340 
21.7 
6.02 
0.24 
257 
42.8 

78 
175 

1.025 
2.1 

;.. 

J Expasure point concentrations for carcinogenic PAH compounds have teen 

- 

& 

IN+@ 
m&q.& ::. 
h&ay&ik\ .‘. : 

7.8E-01 
1.2E-0 
7.6E-0’ 
2.1E-0’ 
8.4E-1 
9.OE-Oi 
1.5E-0, 
2.7JG01 
6.1E-01 
3.6E-11 
7.3E-0 

- 
: 

& 
9 
7 

9 
9 
1 
!3 
8 
6 
8 
0 

7 

ORAll’ :, 
: c&p :::. 

_g && 6 i, 

7.3 
7.3 
7.3 
7.3 
7.3 
7.3 
7.3 
7.1 
16 
1.3 
1.5 

7 

- 

CAPtCBR RfSst 

iNGESTi& 
. ...’ 

5.7lZ-08 
8X-07 
5.58-08 
l.SE-08 
6.1E-10 
6.63-07 
l.lE-07 
2.1E-07 
9.8%07 
4.m-10 
l.lE-06 

.4E46 

- 
nmMa4.: : 
&s (2) 2 

.:.. - 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 

0.001 

SUMMARY QWCER RISK T 
- 

justed by application of USEPA Region IV Toxicity E!quivakxce Factcrs (February 10,lYYZ). 
[Z] USBPA Region IV guidance specilks absorption factus of 1% for mgmics andO.l% for inorgmics (February 10,1992). 
[3] Calculated from Oral CSFs. 
ND = No data available 

‘iNTiRB’ 

,PBRMAL : 

m II v\ & Lb,’ :: 

4.5E-09 
6.8E-08 
4.48-09 
1.2E-09 
4.8E-11 
5.2Fr08 
8.6E-09 
1.6E-08 
3SE-08 
2.1E-10 
4.2E-08 

- 

- 

‘: ~DkpiAi. .: 
.,‘GP pj ,‘. ,. 

8 
8 
8 
8 
8 
8 
e 

8.6 
2C 
2.t 
1.: 

- 
$CWER #kin 

bt&U.:~ 
:’ 

- 
3.6E-08 
5.5E-O? 
3X-08 
9.7E-09 
3.9E-10 
4.1E-07 
6.9E-08 
1.3E-07 
7.OE-07 
5.4E-1C 
6.3E-08 

ZE-06 

, 

.’ TWXL ‘y, 
.:, C~rwEti ” 

&SK :, :‘. 
___- 

9.3E-08 
1.4E-06 
9.OE-08 
2.5E-08 
LOE-09 
l.lE-06 
1.8E-07 
3.4%07 
1.7E-06 
LOE-09 

1.2E-06 

6E--06 

Rev. I/94 



NUWRKSS 15-Mar-96 TARLR J-5.9, continued 

FIJTURE USE DIRRCI CONTACl. WITH AND INCIDmiU. INGRSDON OF SURFACES SOIL - NORTH GRINDER LANDFlLL 

SJTEWORKER 

NW2 ORLANDO ov1 

ORL4NDO,mxlRzDA 

NONCARCXNOGBNIC- 1 .’ < - 

I 

- 
. 

- 

- 
Lwa4L. 

ABS [l] ; 
,‘.’ 
- 

0.0: 

0.01 

0.0: 

0.0: 

0.0; 

0.01 
0.01 
0.01 
0.01 
0.01 

0.001 
0.01 

INTAKE’~ 
lNQEST,ON “. ‘: 

,,: :oRftI, : 
‘,’ krp, ,“, 

(k&n-davi I &dn~~” 

2.2E-07 1 NDm 

0.00002 3.8E-0: 
o.ooals 3.4E-0: 
0.0003 3.3E-Ot 
0.0003 6.8E-0: 

lE-02 

224 1 ugkg 

2.4E-03 .6.3E-0: 
2.5E-03 5.9E-0: 
3.8E-06 7.2E-Ot 
4.1E-04 7.3E-0: 

2F?-n2 

340 ugkg 3.3E-07 ND 
217 @kg 2.1E-07 ND 
602 ugkg 5.9E-07 ND 
240 ugkg 2.3E-07 ND 
2.57 ugkg 2.58-07 ND 
428 ugkg 4.2E-07 ND 

78 ug/kg 7.6E-08 
175 uglkg 1.7E-07 

1.025 ug/kg LOE-09 
2.1 m&g 2.1E-06 

51.4 ugkg S.OE-08 ND 

1.9E-07 ND 
1.2E-07 ND 
3.4E-07 ND 
1.4E-07 ND 
1.4E-07 ND 
2.4E-07 ND 
4.4E-08 0.0OrJ.n~ 
9.8E-08 O.OOCW 
5.8E-10 0.0001.’ 
1.2E-07 0.0002s 
2.9E-08 ND 

L 

1 

- 
- L --.. 

111 WEPA Region IV guidance speci _ I absofptlcn factus of 1% for wganics and 0.1% for incqpics (February 10,199Z). 
[2] Calculnted from Oral RfDs. 
ND = No data available 

ABB Environmental &vices, Inc. Rev. l/Y4 



-.. . 

slTEwoRK.FR 

Nlc ORLANDO OUl 

ORJANDO,H.ORlDA 

EXPOSURE PARAMETERS EQUATIONS 

,: ‘. ..PAR&ETER. SYMBOL VALUE UNIlx I soU.RCE 
SOIL CONCJiWTRATION 1 C /chemical speciiic(chemiea1 specific 

m%g 
mg!m3 

Appendi PART. EMISSION FACTOR 
CONCENTRATION AIR 
INHAIATION RATE IR -0.833 mYhour - USEPA, 1991 
BODY WEIGHT BW 70 kg USEPA, 1991 
EXPOSURE TIME ET 8 hours/day Assumption 
EXPOSURE FREQUENCY EF 250 days/year USEPA, 1991 
EXPOSURE DURATION ED 25 Y*S USEPA, 1991 
CONVERSION FACIOR CF 0.001 mp/ug Organic2 only 
AVERAGING TIME 

CANCER AT 701 Years 
NONCANCER AT 251 years IUSEPA, 1991 

USEPA, 1991. Human Health EvaluationManual, Supplemental Guidance: “Standard DebIt Exposure 
Factors”; OSWER Directive 9285.6-03. 
PEF has been diived in the Appendix to this report, Deriwdion of Particulate Emissions Factor 

USEPA, 1991 

CANCER RISK = INTAKJZ (m&-g-day) xlNNAL4TION CANCRB SLOPRFACTOR (mslls-&y)- -1 

HAZARD QUOTIENT = JNTAKE (m&,-&y) I INHAIATION REFERENCE DOSE (m&-an,‘) 

INTAKE = CArIRxISl’xRFxRD 

BW I ATx 365 dayslfl 

Wh.Z@Z: 

CA: CXcFX(IrnEq 

NO&x 

For noncPrdnogrkcffc& AT = ED 

Rev. l/94 

i 



TABLE J-5.10, mntiled 

FUTUREUSE INHAIATION OF PARTICULATR DUSl. - SURFACE SOIL - NOR’N GRINDEm IANDFILL 
SlTE WORiKFm 

NE ORIANDO OUl 

ORLANDO,FLORIDA 

cARcINoGENIcc 

1. 
[1] I3qmsw point conceatratiom fa c 

ND=NOdatZl~dle 

- 

--i 
( 
( 
( 
( 
( 
( 
( 
( 
I 

- 
z 

HORGAt4IC OR SGII. WNrIs 

ORGANIC”. CGNCWlRA&; :’ ; ... 

uo Ill 

3 22.4 1 t&g 

340 wb 
21.7 q/kg 
6.02 ugkg 
0.24 ugkg 
2S7 @kg 
42.8 ugikg 

78 ‘J&S 
175 ugkg 
2.1 mgfltg 

- 

, 

- 

6.84E-09 
4.37E-10 
1.21E-10 
4.83E-12 
517E-09 
8.6lE-10 
1.57E-09 
3.52E-09 
4.23E-08 

1.6E-10 3.1 
LOIS-11 3.1 
2.8E-12 3.1 
l.lE-13 3.1 
1.2E-10 3.1 
2.OE-11 3.1 
3.7E-11 NE 
8.2E-11 16 
9&E- 10 50 

4.9E-1 
3.2E-1 
8.7E-1 
3.50-l 
3.7E-1 
6.2E-1 

1.3E-0 
4.9E-0 

WKAIR6 15-Mar-96 

ABB Ebwim~ntal Setices. Inc. Rev. II94 





TABLR J-5.11 

FUTURE USB DIRECT CONTACT WITH AND INCIDENTAL INGRSTION OF SURFACR SOIL - NORTH GRINDRR LANDFILL 

BXCAVATION WORKRR 

NTC ORLANDO OUl 

ORLANDO, FLORIDA 

BXPOSURB PARAMFJI’RRS EQUATIONS 

:.. PAiiMETER 

CONCENTRATION SOIL 

INGESTION RATE 

FRACTION INGESTED 

ADHERENCE FACTOR 

ABSORPTION PRACTION 

SURFACE AREA BWOSBD 

DOSE ABSORBED PER EVENT 

CONVERSION FACTOR 

BODY WEIGHT 

EXPOSURE FREQUENCY 

EXPOSURE DURATION 

AVERAGING TIME 

CANCER 

NONCANCER 

l Units for exposure frequencyare 

- 
- 

- ev 

SYMBOL 

CS 

IR 
FI 

AF 
ABSd 

SA 

Wwn, 
CF 
BW 
EF 

ED 

AT 
AT 

ents/year in the E 

VALUE 

chemical specific 

480 

100% 

chemical specific 
5,750 

chemical specific 
l.OOE-06 

70 

30 

1 

70 

1 
uktion of the derm 

- 
UNtTS 

chemical specifi 
- 

c 

WW 
witless 

mg/cmz-event 
unitless 

cm2 

m@m’-event 

I 

kg/mg 

kg 
days/year * 

years 

years 
ears 

lyabsorbed dose. 

sauilcE ,,,, 

USBPA, 1991 
Assumption 

USEPA. 1992a 
USEPA, 1992b 
USEPA, 1992a 
Per USEPA, 1992a 
SEE BELOW 

USEPA, 1991 
Assumption 

Assumption 

USEPA, 1991 

USEPA. 1991 

USEPA, 1991. Human Health Evaluation Manual. Supplemental Guidance: “Standard Default Exposure Factors”; 
OSWER Directive 9285.6-03. 
USBPA, 1992a. Dermnl Exposure Assessment: Principles and Applications; BPA/600/8-91/011B: January 1992. 
USEPA, 1992b. USEPA Region IV Guidance Memo February 10.1992, 
CF = lOE-9 kg/ug for organics 

ABB Environmen~l Services, Inc. 

N”EXSS6 H-Mar-96 

CANCER RISK = INTAKE (m@q-d*y) I CANCER SLOPE PACTOR (q,/kS-d.y)-I 

HAZARD QUOTIENT = INTAKE (m&S-day)/ REFERENCE DOSB (m&S-d,y) 

INTAKE-INGESTION = CSxIRxPIrCPxEPxBD 

BW I ATx 365 dsyalyr 

INTAKE-DBRMAL = DAcvent I SA I EPx ED 

BW x ATx 365 dayslyr 

Where: 

DAavard= CSrAPxABSdrCP 

Rev. 1194 



TABLE J-5.11. continued 

P”T”RB USE DIRECT CONTACT WlTH AND INCIDENTAL INGESTION OF SURFACE SOIL - NORTH GRINDER LANDFILL 

EXCAVATION WORKER 

NTC ORLANDO Out 

ORLANDO. FLORIDA 

CARCINOGENIC EFFECTS 

- 

‘C 

- 

SOIL 

UNCBP(IRATMN 
Ill 

Benz.s(*)~mna C 
Benm@)fluornntbane c 

Bcnm(k)flwm,atheac C 

ChlyWte C 

Dibenz(..h)anthmaenc C 

Indeno(l.ZS-cd)pjre.. C 

Aroclor-1240 C 

Dicidrim C 

gmn,,n-BHC (Lindmc) c 

Al-WZlliC I 

loRGANiC OR 

OliGANIC 

J/O 

, 

, 

, 

, 

, 

, 

b 

, 

P 

) 

22.4 

34( 

21.; 

6.0: 

0.20 

25: 

42.5 

7> 

17: 

1.02: 

2.: 

- 

t 
- 
iu 
IU 
‘u 
! ” 
I ” 
Ill 
I ” 
I ” 
i ” 
iu 
1 n 

INTAm : 

INGEmoN 

@l&i-dpV) 

1.8E-1 

2.7E-0 

1.7E-1 

4.8E-1 

1.9E- 1 

2.1E-0 

3.4E-1 

6.3E - 1 

1.4E-0 

8.3E-1 

1.7E-0 

1 

-1 

0 

9 

0 

1 

2 

9 

0 

0 

9 

2 

18 

‘.: 

[I] Expaurc poiot concedrstionsfor carcinogenicPA 

- 

- 
H C‘ >mpouods bsvc been adjusted by BP, 

UMMA#i~dAt 
ltion aI USEPARcgio 

- 
IrC - 
nl 

:tiR RISK -- 
V Toxicity Equb 

(2) USEPA Region IV guidance spcifiea abaor@io, factors of 1% for organica and 0.1% for morgnnies (February 10. 1992) 

[Sl Calculnted from Oral CSFa. 

ND = No data nvailablc 

7. 

7. 

7. 

7. 

7. 

7. 

7. 

1 

1. 

1. 

1.3E-OS 

2.OE-ot 

1.3E-0s 

3SE- l( 

1.4E-11 

l.SE-01 

2.5E-O! 

4.8E-OI 

2.3E-01 

l.lE-1: 

2.SE-01 

I___ 
lzsmM& 
: & [zl’: ., 

.,’ 
- 

0.0: 

0.0’ 

0.0: 

0.0: 

0.0: 

0.0 

0.0’ 

0.0’ 

0.0 

0.0 

0.00 

:c Factors (February 10, 1992). 

1EUeXSS6 1 15-Mar-96 

gJTARB. .** 
t-&v\ -. 

2.2E-11 

3.3E - 10 

2.1E-11 

5.8E-12 

2.3B-13 

2.m- 1c 

4.1E-11 

-l.SE-13 

1.7E - I( 

9.9E-l? 

2.OE- l( 

iiEGi$G 

” - 
1.7E- l( 

2&E-O! 

1.7E-ll 

4.6E-1 

1.9E-1: 

2.OE-0’ 

3.3B - II 

6.5E-11 

3.4E-0’ 

2.6E-1 

3.OE - 11 

- 
Yfz-Ol -- 

.rorAz 
ii$ymI ,.I. .: 
.RIsE 

1.%x-OI 

2.3E - 01 

1.4E-O! 

4.OE-II 

1.6E-1’ 

1.7E-01 

2.8E-0’ 

5.5E-0’ 

2.6E - 01 

1.3E-1 

2.6E - 0, 

13-O’ L_i-- 

ABB Ewironmcnt~I Sewices, Inc. 

f 





EXPOSURFJ PARAMETERS 

PART. EMISSION FACTOR 
CONCENTRATION AIR 
INHALATION RATE 
BODY WEIGHT 
EXPOSURE TIME 
EXPOSURE FREQUENCY 
EXPOSURE DURATION 
CONVERSION FACIDR 
AVERAGING TIME 

CANCER 

SYMBtiL 
C 

PEF 
CA 
IR 
BW 
ET 
EF 
ED 
CF 

AT 

- - 
Cl 

Cl 

1 

VALUE m&S t SairRCE - 
hemical specificlchemical spxifkl 

4.97E+Q7 
hemical specific 

2.5 
IO 
8 

xl 
1 

0.001 

Ye= 

Appendii 

USEPA, 1991 
USEPA, 1991 
Assumption 
USEPn, 1991 
USEPA 1991 
Organics only 

USEPA, 1991 
NONCANCER I AT II YtXXS 1 USEP~ 1991 

USEPA, 1991. Human Health Evaluation Manual, Supplemental Guidance: “Standard Default Exposure 
Factors”; OSWER Diiective 9285.6-03. 
PEF has been derived in the Appendix of this report, Derivation of Particulate Emissions Factor 

NUExAm6 n-bhr-96 

EQUATIONS 

CANCW RlSK = INTAKE (m&,-dsy) I ,NHAL+TlON CANCW SLOPR FACTOR (m&~-&y) n -1 

HAZARD QUO“3WT = INTAKE (q&-day) / INHALATION RRFWWCE DOSE (mdkdsy) 

,NTAKE = CAxIRrByxBFxED 

BWxATx365dati 

Wh.XlS: 

CA= CrCF.(limF) 

NOk! 

Forwmacinogniceffwt% AT = ED 

Rev. l/94 



Nlr ORLANDO OUl 

ORIANOO,FL.ORIDA 

0 

0 

0 

0 

0 

0 

0 

0 

I 

340 w&t 
21.7 @kg 

6~32 ug/kg 
0.24 ugkg 
2.57 y/kg 
42.8 @kg 

78 ug/kg 
17s q/kg 
2.1 mgkg 

6&E-09 2.3E-12 3.1 
4.37x?-10 lsE-13 3.1 
1.21E-10 4.1E-14 3.1 
4.83E-12 1.6E-15 3.1 
5.17E-09 1.7E-12 3.1 
8.61E-10 2.9E-13 3.1 
l.S7E-09 5.3E-13 NE 
352E-09 1.2E-12 16 
4.233-08 1.4E-11 50 

7.1E-12 
4.5E-13 
1.3E-13 
5.OE-l! 
5.4E-1; 
9.OE-1: 

1.9E-11 
7.1E-l( 

NtJEXAllM( 15-M,r-96 

Rev. II!% 



APPENDIX J-6 

FUGITIVE AIR EMISSIONS MODELING 



DERIVATION OF PARTICULATE EMISSION FACTOR 

HUMAN HEALTH BASELINE RISK ASSESSMENT I 
NAVAL TRAINING CENTER 

P 

ORLANDO, FLORIDA 

. .._ 



APPENDIX J-6 
DERIVATION OF PARTICULATE EMISSION FACTOR 

INTRODUCTION. This evaluation has been conducted to estimate levels of site 
contaminants that would occur in ambient air as a result of wind erosion at Naval 
Training Center (NTC), Orlando. To estimate atmospheric concentrations of 
fugitive air contaminants, a three step modelling process was conducted. In the 
first step, respirable particle-phase emission rates are calculated. In the 
second, contaminant emission rates on a unit area basis are calculated. In the 
third phase, downwind ambient concentrations are estimated using air dispersion 
modeling. Each of these steps are discussed below. This modeling has been 
conducted for a theoretical site with characteristics similar to those of NTC, 
Orlando. The ambient air PM10 concentration associated with the modelled 
scenario is approximately 17pg/m3 (see Step 3). Calculations for the theoretical 
site are shown in the attached tables (Table 1). 

STEP 1: ESTIMATION OF PM10 EMISSIONS FROM WIND EROSION. Emission rates for 
particle-phase contaminants were estimatedusing equations developedbythe USEPA 
for wind erosion by Cowherd et al. (1985). Airborne respirable parti'culate 
matter is defined as particles with an aerodynamic diameter less than or equal 
to 10 pm and is denoted with the symbol PM,,. Ambient air concentrations were 
then estimated using air dispersion modeling. 

The equations presented in Cowherd et al. (1985) are intended to provide a 
methodology for rapid assessment of the inhalation exposure to respirable 
particulate emissions from surface contamination sites under emergency 
situations. Consequently, the models are based on a number of simplifying 
assumptions andyieldorder-of-magnitude estimates of atmospheric concentrations. 
The results of this quantitative assessment of potential inhalation exposure at 
this site should be reviewed with this fact in mind. 

For estimating emissions from wind erosion for surface areas not completely 
covered by vegetation, two emission factor equations have been developed by 
Cowherd et al. (1985). Selection of the appropriate equation depends on whether 
or not the contaminated site's surface material is classified as having a 
"limited reservoir" or an "unlimited reservoir" of erodible surface particles. 
The critical feature of "unlimited" erosion potential is that contaminated soil 
is entrained at a lower wind velocity than for the "limited" case. Surface soils 
containing a high percentage of silts and lacking either vegetation or large non- 
erodible elements are assumed to contain an unlimited reservoir of surface 
erodible particles. This is based on the aggregate size distribution of surface 
particles, which is best determined with a sieve size analysis. In the absence 
of such an analysis at NTC, Orlando, an unlimited reservoir was-assumed. The 
application of the unlimited reservoir model to this site represents a 
conservative case as the surface soils are unlikely to contain a large percentage 
of silts because of the geological age of the soils (i.e., the majority of the 
silts have already been eroded). 

A conservative estimate of the PM,, emission rate (Elo) for the contaminated 

cp 

surface with unlimited erosion potential was calculated using an emission :factor 
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derived by Gillette (1981) based on field measurements of highly erodible soil. 
The following equation was used: 

x----x 

E 10 = lxlu-5 (1-V) ([ul)3 F(x) 
Ut 

where: 
J%,=PM10 emission factor for wind erosion (g/m2-set) 
lx10-5=empirical constant (g/m2-set) 
V=fraction of the contaminated surface area with continuous vegetative cover 
[u]=mean annual wind speed (m/s) 
u,=threshold value of wind speed at 7 m (m/s) 
F(x)=function to estimate unlimited erosion 
x=dimensionless ratio = 0.886 uJ[u]. 

and: 

1 
% =- xlnZ xu* 

0.4 20 

where: 
u"=friction velocity 
z=height above surface (m) 
z,=roughness height (m) 

For values of x greater then 2: 

F(x)=0.18 (8 x3 + 12 x) emX1 

All parameters in the above equation were calculated from site-specific data, 
where possible. The values used in estimating the emission factor for wind 
erosion are given in Step 1 of Table 1. The PM,, emission rate estimated for the 
wind erosion of the excavation scenario can be found in Step 2 of the table. 

STEP 2. ESTIMATION OF CONTAMINANT EMISSION RATES. Contaminant-specific emission 
rates were estimated from (1) the PM,, emission rates, (2) the hypothetical mass 
fraction of each contaminant in surface soil, and (3) the exposed surface area 
of the contaminated soil. Contaminant emission rates of respirable particles 
were determined using the following equation: 
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Qlo = 1 x f x E,, x A 

where: 
Qlo=contaminant emission rate as PM,, (pg/sec) 
f=mass fraction of contaminant in PM,, emissions (mg contaminant/kg PM,,) 
E,o=M,o emission rate (g PM,,/m2-see) 
A=contaminated surface area (m2) 
l=conversion 'factor (1000 ug contaminant/mg contaminant )*(kg PM,,/1000 g; PM,,) 

The values for f were estimated by assuming that the mass fraction of the 
contaminant in the inhalable particles emitted (PM,,) is equal to the mass 
fraction of the contaminant in the soil. The surface area available for wind 
erosion was assumed to be the area of the site (see Assumption column from Step 
2) * The value of Qlo calculated for each scenario can be found in Step 3 (of the 
table. 

STEP 3. AIRBORNE CONTAMINANT CONCENTRATION. Air dispersion modeling is used to 
predict offsite contaminant air concentrations based on the PM,, emission rate. 
Many different forms of dispersion models exist for a variety of applications. 
For this situation, the box model was selected because it is most appropriate to 
use when receptors are less than 100 meters from the edge of an area source. The 
model overpredicts concentrations by a factor of approximately four to six when 
compared with the Gaussian dispersion model, ISCST, for the downwind distances 
to exposure points of interest in this assessment (McCarthy and Burbank, 11990). 
The box model is a good screening model for a public health risk assessment 
because the concentrations estimated with the box model are protective of public 
health. If no risk is indicated using,box model concentrations, the potential 
for adverse impacts to public health are considered negligible. 

The box model is a basic analytical and physical model representing diffusion and 
convection from an area source. The box encloses the area source and is bounded 
by the ground as its base and the mixing height (H) of the mean vertical 
displacement of emissions, which is a function of atmospheric stabilit:y and 
downwind distance to the point of exposure. Within the box, mixing is assumed 
to be complete. The box has a width (W) equal to the width of the area source 
and the box is aligned so that its length lies in the direction of the wind, 
which passes through its end with a constant velocity (U). The ventilation rate, 
defined as the volume of air passing through the box, is equal to U x H x W. The 
downwind mixing height (H) of the box is determined from the following equation 
presented by Pasquill (1975) for neutral stability: 

.X = 6.25 x z. [( u> In(&) - 1.58 (x) + 1.581 
=0 =0 =0 

where: 
X=downwind distance from the leading edge of the area source to the receptor (m) 
H=downwind mixing height (m) 
zO=roughness height (m) 
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The roughness height, zO, was selected to be 0.02 meters, based on the roughness 
height of grassland provided by Cowherd et al. (1985). This roughness height 
provides a more conservative estimate of emissions than assuming nonvegetated 
conditions. The downwind distance to the receptor is measured to the closest 
exposure points for potentially exposed populations. For the purposes of this 
evaluation, a distance of 1 meter was assumed (the receptor is at the source). 
The ambient 24-hour contaminant concentration (C,,) was estimated by the 
following box model equation: 

Q 
C 10 x a 

10 = UxHxW 

where: 
C,,=concentration of contaminant at distance X (pg/m3) 
Q 1o =particle-phase emission rate from wind erosion (pg/sec> 
a=fraction of 24 hours during which emissions occur 
U=average wind speed (m/set> 
H=downwind mixing height (m) 
W=width of area perpendicular to wind (m) 

The input values for this equation are shown in Step 3 in Table 1. This results 
in a conservative estimate of the 24-hour average concentration of contaminants 
to which an individual may be exposed to at the contaminant source on days in 
which wind erosion occurs. This concentration, the downwind contaminant 
concentration resulting from wind erosion, per unit of contaminant soil 
concentration (C,,) is multiplied by the concentration of each human health 
contaminant of potential concern (HHCPC) to obtain downwind contaminant 
concentrations. The estimatedairborne contaminant concentrations resulting from 
wind erosion for the HHCPCs in the exposure scenario are presented in tabular 
form in Step 3 of Table 1. 

The particulate emission factor (PEF) relates the contaminant concentration in 
soil with the concentration of respirable particles (PM1,) in the air due to 
fugitive dust emissions from surface contamination. The PEF is site-specific and 
independent of the type of contaminants present at the site. The PEF is 
calculated by dividing the soil contaminant concentration (&kg) by the 
concentration in the air (pg/m3) to give the PEF (m3/kg). This PEF is applied 
to chemical-specific soil concentrations to estimate dust-related chemical 
concentrations in air for the risk calculation spreadsheets. 

This PEF is associated with a PM,, concentration of roughly 17 pg/m3. 
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TABLE J-6.1’ appndj61 

PARTICULATE CONCENTRATIONS FROM WIND EROSION - CALCULATION OF PARTICULATE EMISSIONS FACTOR 
NTC ORLANDO 

ORLANDO, FLORIDA 

1%Mar-96 

TO CALCULATE THE CONCENTRATIONS OF PM 10 EMISSIONS FOR CHEMICALS 

WHEN EMISSIONS ARE FROM UNLIMITED WIND EROSION USING THE BOX MODEL 

STEPS LISTED IN THIS LOTUS SPREADSHEET 

(1) CALCULATE PM1 0 EMISSION RATE FROM WIND EROSION (COWHERD, 1985) 

(2) CALCULATE CONTAMINANT EMISSION RATE 

(3) CALCULATE AIRBORNE CONTAMINANT CONCENTRATIONS 

SOURCES: 

Cowherd, 1985. Rapid Assessment of Exposure to Particulate Emissions from Surface Contamination Sites, 

Pasquill, 1975. The Dispersion of Materials in the Atmospheric Boundary Layer - The Basis for Generalization. 

USEPA, 1988. Supplement B to Compilation of Air Pollutant Emissions Factors, Volume I: Stationary Point and Area Sources. 
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TABLE J-6.1, continued appndi6’ 15-Mar-fB 

STEP 1: CALCULATE PM 10 EMISSIONS FROM WIND EROSION 

UNLIMITED EROSION POTENTIAL 

Cowherd, Eqn 4-4 

where: 

El0 = PM10 emission factor (g/m*-s) 

1 .CE-5 = empirical constant 

V = fraction of the contaminated surface area with continuous vegetative cover 

[u] = mean annual wind speed (m/s) (Cowherd, Table 4- 1) 

ut = threshold value of wind speed at 7 m (m/s) 

F(x) = function plotted in Cowherd, Fig. 4-3 

x = dimentionless ratio = 0.666 utfful 

Cowherd Eqn. 4-3 

where: 

forx> 2: 

z = height above surface (m) 

zo = roughness height (m) 

u* = friction velocity (m/s) 

F(x) =I8 (8x3 + 12x) exp (-x2) Cowherd, Appendix B 

ABB Environmental Services, Inc. 

t 

‘fARlAL3lE 
- 

-A 

* 

ZO 

u’ 

ut 

WI 

x 

F(x) 

V 

7.00 m 

0.02 m 

0.63 m/s 

9.14 m/s 

3.6 m/s 

2.131 

0.20 

0.6 fraction 

El0 5.66E-06 ‘g/ml-s _I_ 

7 

Cowherd 

Cowherd, Figure 3-6 

assumption 

calculated here 

Cowherd, Table 4-1, Jacksonville, FloridaBoston, MA 

calculated here 

calculated here or Cowherd, Figure 4-3 

assumption based on site visit 

mlcul&dher.’ ” . . 



TABLE J- 6.1, continued appndj61 

STEP 2: CALCULATE CONTAMINANT EMISSION RATE 

15-Mar-m 

Cowherd Eqn. 

where: 

QIO = contaminant emission rate @g contaminant/s) 

f = fraction of PM 10 with contaminant (mg contaminant&g PM1 0) 

(assumed to equal soil concentration in mg contaminant/kg soil) 

El0 = PM 10 emission rate (g PM 10 /m2-s) 

A = area (mz) 

1 = conversion (1000 pg contaminant/ mg contaminant) * (kg PM 10 / 1000 g PM 10) 

At f = 1 mg contaminant / kg PM1 0: 

Area= 33600.00 m’ 

Wind Erosion 
I 

ABB Environmental Services, Inc. 



TABLE J-6.1, continued 4WWl 15-Mar-s3 

STEP 3: CALCULATE AIRBORNE CONTAMINANT CONCENTRATION 

BOX MODFL 

where: 

Cl0 = airborne contaminant concentration @g/m? 

QlO = contaminant emission rate @g/s) 

U = wind speed (same as [u] from Step 2) (m/s) 

W = width of area perpendicular to wind (m) 

H = downwind mixing height(m) 

a = fraction of 24 hours during which activity occurs 

H is calculated in an iterative fashion based on the desired value of X from the following equation: 

Pasquill, 1975 

where: 

X = downwind distance from leading edge of area source to receptor (m) 

H = downwind mixing height(m) 

zo = roughness height (same as in Step 2) (m) 

31 (m) . . ..;...” ..(.)I. ..I:: 

Atf = 1 mg contaminant/ kg PMlO: 

ACTIVITY 

Wind Erosron 

QlO a u ” :. ,’ l-i W 
‘. .’ Cl0 

@g/s) ‘, (m~sec~ .‘, :+l) .-“” P-4 (ULlt~ PW mgfig) 

1.91E-03 1 .oo 2.45 0.276 140 2.02E-05 

ABB Environmental Services, Inc. 
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APPENDIX J-7 

SOIL DERMAL ABSORPTION EQUATIONS 



SUMMARY OF 1992 DERMAL GUIDANCE 

REMEDIAL INVESTIGATION/FEASIBILITY STUDY REPORT 
OPERABLE UNIT 1 

NAVAL TRAINING CENTER 
ORLANDO, FLORIDA 



APPENDIX J-7 
SUMMARY OF 1992 DERMAL GUIDANCE 

DEVELOPMENT OF DOSE RESPONSE VALUES FOR USE IN DERMAL RISK CALCULATIOrJs. As 
required by USEPA Region IV guidance, risks associated with calculated absorbed 
doses (most commonly for soil and water dermal contact) should be evaluated using 
Reference Doses (RfDs) and Cancer Slope Factors (CSFs) that are specific to 
absorbed doses. Most oral RfDs and CSFs are based on administered dose rather 
than the absorbed dose (trichloroethylene's CSF is a notable exception). It is 
therefore necessary to adjust toxicity values that are based on administered dose 
so that they canbe used for evaluation of absorbed doses. 
the toxicity values are adjusted as follows: 

For dermal explosures, 

CSFadjusted = CSForal / ABSEFFora, 

where: ABSEFF,,,, is the absorption efficiency in the study that is the basis of 
the oral toxicity value. 

If there is no information available on oral absorption efficiency, the 
conservative default values of 80 percent for volatile organics, 50 percent for 
semivolatile organics, and 20 percent for inorganics (USEPA, 1995) can be used. 

ABSORBED DOSE CALCULATION - DERMAL EXPOSURE TO WATER. The absorbed dose is 
calculated per the USEPA Dermal Exposure Assessment: Principles and Applications, 
Interim Report, January 1992. The permeability constant approach is used for 
dermal exposures to contaminants in water. 

The steady-state approach for inorganics is used here. 
unit area per event is: 

The dose absorbed per 

DAevent = Kpw Cw tevent CFl CF, 

where: 
DA event = Dose absorbed per unit area per event (mg/cm'-event) 

p = Permeability constant from water (cm/hr) 
= 

tlvent = 
Concentration of chemical in water (pg/liter) 
Duration of a single event (hr/event) 

CF, = Units conversion factor (liter/lo3 cm3) 
CF, = Units conversion factor (mg/103pg) 

The "unsteady-state approach for organics" is used here. 
unit area per event is: 

The dose absorbed per 

DA event = 2 '$ cv? CF, CF, (6 7 tevent / 1r)".5 
Where t < t 

and 
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DA event = s ‘w CF5 CF6 ((‘event /(l + B)) + 2 7 ((1 + 3 B) / (1 + B)) 
Where t > t* 

where: 

2 = 
= 

w 
= 

;,, = 

D = SC 
t event = 
7r = 
t* = 
B = 

Permeability constant from water (cm/hr) 
Concentration of chemical in water (pg/liter) 
L2 / 6 L (hr) 
Thickness of stratum corneum (10 um) 
Stratum corneum diffusion coefficient (cm'/hr) 
Duration of a single event (hr/event) 
Pi (dimensionless) 
Time to reach steady state (hr) 
Octanol water partition coefficient divided by lo4 (dimension- 
less) 

CF, = Units conversion factor (mg/103 pug) 
CF, = Units conversion factor (liter/lo3 cm3) 
CF, = Units conversion factor (mg/103 pg) 
CF, = Units conversion factor (liter/lo3 cm3) 

For a given compound, the values for B, I$ 7, and t* can be found 
of the dermal guidance document (USEPA, 1992). 

in Tab lie 5-8 

Once the dose-per-event (DAevent) is calculated, the dermally absorbed dose (DAD) 
for use in risk calculations can be derived as follows: 

Dermally absorbed dose for use in risk calculations is derived generally (for 
adults who are no longer growing) as follows: 

,-Y 

DAD adult 
= DA event EV EF ED SA / BW AT 

For children, to account for changing surface areas andbodyweights, the dermally 
absorbed dose is calculated as follows: 

DADchiLd = (DA event EV EF / AT) Cni,m (SAi ED, / BWi) 

where: 
EV = Event frequency (events/day) 
EF = Exposure frequency (days/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 (cm') 
ED, = Exposure duration at age i (years) 
BW, = Bodyweight at age i (kg) 

All of the calculations contained in this appendix are based on the data 
presented in Tables J-7-l through J-7-3. 

For bathing and swimming, USEPA recommends that whole body surface area be used 
to represent skin surface area available for contact with water. For adults, 
using 50th and 95th percentile whole body SA values, the default SA values are 
20,000 cm2 and 23,000 cm2. For children, the default values for each age group /--".. 
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1 < 2 (3) 
2<3 
3<4 
4c.5 
5~6 
6~7 
7<8 
8<9 
9 <lo 

9 
10 < 11 
11 < 12 
12 Cl3 
13 <14 
14ClS 

15~16 
16 < 17 
17 < 18 
18 <7’S 
(1)Table 4B-3 c 

Table J-7-l -Exposure parameters for dermal contact tith water 

SURFACE AREA AVAIIABLB FOR WATER CONTACI 
BATHINGAND SWIMMING WADING 

AGE SO%ILB WHOLE 9S%ILE WHOLB 25% xSO%ILE 2.5% x 9S%ILE! 
BODY 8.4 (1) BODY .?A (1) BODY SA BODY SA 

10700 
11800 
12300 
13400 
14700 
16100 
17ooo 

6104 1350 
6820 1508 
7640 1660 
8450 1828 
9180 1983 

106cm 216s 
llliw 2340 
12400 25cKl 
12900 2675 
14800 2950 
1m 307s 
17600 3350 
181ca 3675 
191M) 402s 

202.53 4250 
21600 44m 
20900 45M) 

2omI 23m1 SCM30 
xposure Factors Handbook, USEPA. 1989. EPA/600(8-8< 

5 I 
I I 

1.526 
170s 
1910 
2113 
2295 
2650 
2715 
3103 
3w 
3700 
4cal 
4400 
4525 
4115 
5050 
S45l 
S225 
5750 

13 

iO%ILE (2) SO%ILJ3(2) PsrSO%ILE 9S%rLB 
3ODYWBIGHT BODYWBIGHT BODYWFJIGHT BODYWBIGm AVG 

AVG OF MF txsE 
<Gh&LE! KGFBMALB KG KG WATER 

AVG 

msQ -YRm 
11 490.7 115 

13.4 
15.3 
17.4 
19.3 

21.9 
24.4 
27.3 
29.7 
345 
36.4 
42.1 
47.7 
55.5 

602 
63.6 
65.7 
75.9 

10.5 
12.6 
14.6 
16.4 
18.8 

21 
23.5 
27.3 
29.6 
34.3 

40 
45.2 
48.6 
52.8 

53.9 
55.3 
58.3 
615 

13 463.8 
14.95 444.1 

16.9 432.5 
19.05 416.3 
21.45 403.7 
23.95 390.8 

27.3 366.3 
29.65 360.9 

34.4 343D 
382 3220 

43.65 3070 
48.15 305.3 
54.15 291.3 
s7.05 298.0 
s9.4.5 296.0 

62 290.3 
70 285.7 

CHILD 
@Table SA-3 Of Exposure Factors Handbook, USEPA 1989, BPAlmf8-89/043 
(3) SAs basedonequation SA = KXBW^2/3. Kcalculatedfromage2~3 data. 

( Equation i?omAppendix 4A of Exposure Factors Handbook, USEPA 1989, EPA!~8-891043 

CHUD 

OIDER CHUE 

cHIID/ADrnl 

ADULT 

t 

t 

I 1 

. a 

2 

iYRs AGE1 <7suM 

iYR.9 AGE2C8SUM 

.l YRS AGE6~17Srm 

Dyrs age1 < 31 

14 s AGElSc42sU 

524.6 
s11.0 
500.0 
481.9 
494.2 
463.5 
454.2 
435.1 

' 430.2 
418.8 
403.2 
375.9 
352.7 
354.1 
363.3 
337.1 
328.6 

2651.3 3566.6 

2551.4 2915.2 

3690.4 4545.3 

9508.4 10952.3 

6857.1 7885.7 

116.0 
111.0 
108.1 
104.1 
loo.9 

97.7 
91.6 
902 
85.8 
805 
16.7 
76.3 
14.3 
74.5 
74.0 
12.6 
11.4 

131.2 
127.8 
125.0 
1205 
1235 
115.9 
113.6 
108.8 
107.6 
104.7 
100.8 

940 
882 
885 
90.8 
84.3 
82.1 

662.8 166.7 

637.8 743.8 

922.6 1136.3 

2311.1 2738.1 

1714.3 1971.4 
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Table J-7-2 - Surface area exposed to surface water for waders 

Age 

1<2 

Mean % of whole body SA 
(1) Hands (2) Lower Legs 

5.68 12.8 

, . I  , - - . -  

Whole body 
(1) Feet SA (3) 

sq cm 
6.27 bl( 

2<3 5.3 
3<4 6.07 
4c5 5.7 
5<6 5.7 
bc7 4.71 

12.8 7.07 68; 
12.8 7.21 761 
12.8 1.29 84! 
12.8 7.29 91f 
12.8 6.9 1Obt 

Mean (age 1 thru 6) 5.5 12.8 7.0 81: 

Estimated average SA 
Ages 1 thru 6 (sq cm) 

Hands Lower Legs Feet 
449.4 1040.9 569.7 

Estimated SA for lower legs, 
hands, feet 
ages 1 thru 6 (sq cm) 

2060 

NOTE: area of lower legs, feet, hands is approximately 25% of whole body surface area (2060 sq cm/8132 sq cm) 

(1) Table 4-3 of Exposure factors Handbook, USEPA 1989, EPA/6ocYS-89/043 
(2) Table 4-2 of Exposure Factors Handbook, USEPA 1989, EPA!6OCVS-89/043 

Tbe percent of whole body surface area for the lower legs is taken from Table 4-2(adults) 
because no value for children is reported in Table 4-3. 
(3) Table 4B-3 of Exposure Factors Handbook, USEPA 1989, EPA/6OtY8-89/043 



Table J-7-3 - Exposure parameters for dermal contactwith soil 

1 < 2 (3) 
2~3 
3<4 
4<5 
5<6 
6.~7 
7~8 
8~9 
9 c 10 
lo< 11 
11 < 12 
12 i 13 
13 c 14 
14 < 15 
15 < 16 
16 < 17 
17 < 18 
18<75 
(l)Table4B-3 o 

5398 
6030 
6640 
7310 
7930 
8660 
9360 

loo00 
lU700 
11800 
12300 
13400 
14700 
16100 
17000 
17600 
18OCHl 

6104 
6820 
7640 
84.50 
9180 

10600 
11100 
12400 
12900 
148M) 
16000 
17600 
18100 
19100 
2Moo 
21600 
209cO 

2@H/ 23ooo 
xposure factors Handbook, USEPA 198 

(2)Table 5A-3 of exposure factors Handbook, USEPA 1989, EPA/64lO/B-89,043 
(3) SAs based on equation SA = K X BW “2/3. K calculated from age 2~3 data. 

1350 
1508 
1660 
1828 
1983 
2165 
2340 
250 
2675 
2950 
3075 
3350 
3675 
4025 
4250 
4400 
4503 
5ooo 

EPAi6C0l8 - 89X )4: 

1526 
1705 
1910 
2113 
2295 
2650 
2775 
3100 
3225 
37M3 
4mo 
4400 
4525 
4715 
5050 
5400 
5225 
5750 

AVAIIABLE FOR SOIL CONTACT’ I 
AGE SO%ILE WHOLE 95%ILE WHOLE 25% x SO%ILE 

I 
25% x 95%ILE 

BODY SA (1) BODY SA (1) 
SO%ILE (2) SO%ILE (2) EST So%ILE 

BODY SA BODY SA BODYWEIGHT BODYWEIGHT BODYWEIGII 
AVG OF M/F 

CM SQ CM SQ CM SQ CM SQ KGMALE KGFEMAIE KG 
AVG RME AVG RME 

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 70 

CHILD 
Equation from Appendix 4A of 

CHILD 

, 

5 YRS AGE1 <7SUM 

5YRS AGE2<8SUM 

11 YRS AGE 6 < 17 SUM 

u)yrs age 1 < 31 

tiyrs AGE 18 < 42 SUM 

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 
71.4 

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 
82.1 

662.8 766.7 

637.8 743.8 

922.6 1136.3 

2317.1 2738.1 

1714.3 1971.4 
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would be equal to the 50th percentile and 95th percentile whole body SA values. 
Estimated bodyweights are the average of the 50th percentile female and male 

>---Y 

weights. These values are shown below. 

Values of I-l 

C (SAi ED, / BWi) 
i=m 

for commonly used age ranges as calculated in Table J-7-l are presented in Table 
J-7-4. 

For wading, it is assumed that the entire surface area of the feet, lower legs, 
and hands is exposed to the surface water during the entire exposure event. This 
assumption is for shallow water situations. The percent of total body surface 
area represented by the feet, lower legs and hands has been approximated as shown 
in Table J-7-2. Averaging surface areas over the 6 childhood years yields the 
following: hands represent 5.5 percent of total body surface area, lower leg 
represents 12.8 percent of total body surface area, and the feet represent 7 
percent of total body surface area. Therefore, the feet, lower legs and hands 
represent approximately 25 percent of total body surface area for children ages 
1 through 6. This value is the same value that USEPA identifies as the percent 
of total body surface area which is available for soil contact (USEPA, 1992). 
This value, 25 percent of total body surface area is used here to represent, 
surface area available for waders of all ages (Table J-7-5). 

ABSORBED DOSE CALCULATION - DERMAL EXPOSURE TO SOIL. The absorbed dose is ,---- 
calculated per the USEPA Dermal Exposure Assessment: Principles and Applications, 
Interim Report, January 1992. The calculation of the estimated dermally absorbed 
dose per unit area per event is: 

DA event = Csoil AF ABS CF 

where: 

DA event = Dose absorbed per.unit area per event (mg/cm2-event) 
'soil = Contaminant concentration in soil (mg/kg) 
AF = Adherence factor of soil to skin (mg/cm'-event) 
ABS = Absorption fraction (dimensionless) 
CF = Units conversion factor (10v6 kg/mg) 

Dermally absorbed dose for use in risk calculations is derived generally (for 
adults who are no longer growing) as follows: 

DAD adult = DA event EF ED SA / BW AT 

For children, to account for changing surface areas and bodyweights, the dermally 
absorbed dose is calculated as follows: 

n 

DADchild = (DA event EF / AT) C ( SAi EDi / BWi > 

i=m 

NTC-OUl .RIR 
PMW.12.96 

J-7-6 



Table J-7-4 
Summary of Age-adjusted, Bodyweight-Normalized Surface Areas 

Exposed - Bathing or Swimming 

Remedial Investigation Report, Operable Unit 1 
North Grinder Landfill 
Naval Training Center 

Orlando, Florida 

Age Range 

1 thru 6 

Duration of Exposure to 
Water Bathing or Swimming 

6 yrs 

Sum of (area X duration/body- 
weight) terms Average Case 

cm2-yr/kg 

2651.3 

Sum of (area X duration/bodyweight) 
terms RME cm2-yr/kg 

3066.6 

2 thru 8 6 yrs 2551.4 2975.2 

6 thru 16 11 yrs 3690.4 45453 

1 thru 30 30 yrs 9508.4 10952.3 

18 thru 41 24 yrs 6857.1 7885.7 

Notes: yrs = years. 
cm*/yr/kg = square centimeters per year per kilogram. 
RME = reasonable maximum exposure. 

- 
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Table J-7-5 
Summary of Age-Adjusted, Bodyweight-Normalized Surface Areas Exposed - Wading 

I 

Remedial Investigation Report, Operable Unit 1 
North Grinder Landfill 
Naval Training Center 

Orlando, Florida 
I I 

Age Range 
Duration of Exposure to 

Water Wading 

Sum of (area X 
duration/bodyweight) terms Aver- 

age Case cm’-yr/kg 

Sum of (area X duration/body- 
weight) terms RME cm’-yr/kg 

1 thru 6 6 yrs 

2 thru 8 6 yrs 

662.8 

637.8 

766.7 

743.8 

6 thru 16 11 yrs 922.6 1136.3 

1 thru 30 30 yrs 2377.1 2738.1 

18 thru 41 24 yrs 1714.3 1971.4 
. 

I 
Notes: yrs = years. 

cm*/yr/kg = square centimeters per year per kilogram. 
RME = reasonable maximum exposure. 
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where: 
r I 

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 (cm') 
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 ILegs 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 50th and 95th percentile whole body SA values, the 
default SA values are 5,000 cm2 and 5,800 cm'. For children, the default values 
for each age group would be equal to 25 percent of the 50th percentile and 95th 
percentile whole body SA values. Estimated bodyweights are the average of the 
50th percentile female and male weights. These values are shown in Table J-7-3. 

Values of n 

c (SA, ED, / BW,) 
i=m 

for commonly used age ranges, as calculated in Table J-7-3, are presented in 
Table J-7-6. 
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Table J-7-6 
Summary of Age-Adjusted, Bodyweight-Normalized Surface Areas Exposed - Soil 

Remedial Investigation Report, Operable Unit 1 
North Grinder Landfill 
Naval Training Center 

Orlando, Florida 

Age Range 

1 thru 6 

Duration of Sum of (area X duration/bodyweight) Sum of (area X duration/bodyweight) 
Exposure to Soil terms Average Case cm*-yr/kg terms RME cm*-yr/kg 

6 yrs 662.8 766.7 

2 thru 8 6 yrs 637.8 743.8 

6 thru 16 11 yrs 922.6 1136.3 

I 1 thru 30 30 yrs 2377.1 2738.1 I 

18 thru 41 

Notes: yrs = years. 

24 yrs 1714.3 1971.4 

cm*/yr/kg = square centimeters per year per kilogram. 
RME = reasonable maximum exposure. 
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Table J-8-1 
Oral Dose-Response Data 
for Carcinogenic Effects 

Remedial investigation Report, Operable Unit 1 
North Grinder Landfill 
Naval Training Center 

Orlando, Florida 

Chemical 
Weight of Oral Slope Factor 

Source 
Test Exposure 

Evidence bWWday)(-1) Species Route 
Tumor Type Study Source 

Semivolatile Organic Compounds 

Benzo(a)anthracene 82 7.3etOO (1) 

Benzo(a)pyrene 82 7.3e+OO IRIS Mouse Oral-diet Forestomach IRIS 

Benzo(b)fluoranthene 82 7.3e+OO (1) 

Benzo(k)fluoranthene 82 7.3e+OO (1) 

Chrysene 82 7,3e+OO (1) 
Dibenz(a,h)anthracene 82 7.3e+OO (1) 

Indeno(l,2,3cd)pyrene 82 7.3e+OO (1) 

Pesticides and PCBs 

Aroclor-1260 82 7.7e+OO IRIS Rat Oral-diet Liver IRIS 

Dieldrin 82 1.6etOl IRIS Mouse Oral-diet Liver IRIS 

gamma-BHC (Lindane) C/B2 1.3et00 HEAST Mouse Oral-diet Liver IRIS 

lnoraanic Analytes 

Arsenic A 1.5etOO IRIS Human Oral-drinking Skin IRIS 
water 

Integrated Risk Information System (IRIS) on-line database search, current as of February 1996. 
Health Effects Assessment Summary Tables (HEAST), current as of November 1995. 
(1) Value for benzo(a)pyrene was used as a surrogate for all polynuclear aromatic hydrocarbons classified as A or B carcinogens. 

Notes: mg/kg/day = milligrams per kilogram per day. 

Weight of Evidence (route-specific): 
A = Human carcinogen 
B = Probable human carcinogen (Bl = limited human evidence; B2 = sufficient human evidence) 
C = Possible human carcinogen 
D = Not classifiable as to human carcinogenicity 



Table J-8-2 
Inhalation Dose-Response Data 

for Carcinogenic Effects 

Remedial investigation Report, Operable Unit 1 
North Grinder Landfill 
Naval Training Center 

Orlando, Florida 

Weight of 
Inhalation Slope Inhalation Unit 

Factor Source Risk 
Test Spe- Exposure Study 

Chemical Evidence 
Source 

ties Route 
Tumor Type 

bw/Wday)(-1) (f4/m”H-l) 
Source 

Semivolatile Organic Compounds 

Benzo(a)anthracene 82 3.le+OO (1) 8.8e-01 (1) 

Benzo(a)pyrene 82 3.letOO (1) 8.8e-01 (1) 

Benzo(b)fluoranthene 82 3.letOO (1) 8.8e-01 (1) 

Benzo(k)fluoranthene 82 3.letOO (1) 8.8e-01 (1) 

Chrysene 82 3.le+00 (1) 8.8e-01 (1) 

Dibenz(a,h)anthracene 82 3.letOO (1) 8.8e-01 (1) 

Indeno(l,2,3-cd)pyrene 82 3.le+OO (1) 8.8e-01 (1) 

Pesticides and PCBs 

Aroclor-1260 82 NE NE 

Dieldrin 82 1.6e+Ol HEAST 4.6e-03 IRIS Mouse Oral-diet Liver IRIS 

gamma-BHC (Lindane) D NE NE 

Inorganic Analvtes 

Arsenic A 5.0et01 HEAST 4.3e-03 IRIS Human Inhalation Lung IRIS 

Integrated Risk Information System (IRIS) on-line database search, current as of February 1996. 
Health Effects Assessment Summary Tables (HEAST), current as of November 1995. 
(1) Supplement Guidance to RAGS, Region IV Bulletins, “Toxicity Assessment”. Human Health Risk Assessment Bulletin, Nov 12, 1995. 

Notes: mg/kg/day = milligrams per kilogram per day. 
pg/m3 = micrograms per cubic meter. 
NE = not evaluated. 

Weight of Evidence (route-specific): 
A = Human carcinogen 
B = Probable human carcinogen (Bl = limited human evidence; 82 = sufficient human evidence) 
C = Possible human carcinogen 
D = Not classifiable as to human carcinogenicity 



Table J-8-4 
Oral Dose-Response Data 

for Noncarcinogenic Effects ’ 

Remedial Investigation Report, Operable Unit 1 
North Grinder Landfill 
Naval Training Center 

Orlando, Florida 

Chronic Subchronic 

Chemical Oral RfD Oral RfD Study Type 
Confidence Critical Test Uncertainty Study 

Source Source Level 
@-Mwday) 

Effect Animal Factor 
b-wdkg- day) 

Source 

Semivolatile Organic Compounds 

Benzo(a)anthracene ND ND 

Benzo(a)pyrene ND ND 

Benzo(b)fluoranthene ND ND 

Benzo(k)fluoranthene ND ND 

Chrysene ND ND 

Dibenz(a,h)anthracene ND ND 

Indeno(l,2,3-cd)pyrene ND ND 

Pesticides and PCBs 

Aroclor-1260 2.0e-05 (6) 5.0e-05 (‘3) 
Dieldrin 5.0e-05 IRIS 5.0e-05 HEAST Oral-diet Medium Liver lesi- Rat 100 H,A IRIS 

ons 

gamma-BHC (Lindane) 3.0e-04 IRIS 3.0e-03 HEAST Oral-diet Medium Liver, kid- Rat 1000 H,A,S IRIS 
ney toxicity 

Inorganic Analytes 

Arsenic 3.0e-04 IRIS 3.0e-04 HEAST Oral-drinking Medium Hyperpigm- Human 3 D IRIS 
water entation, 

keratosis 

Integrated Risk information System (IRIS) on-line database search, current as of February 1996. 
Health Effects Assessment Summary Tables (HEAST), current as of November 1995. 
Environmental Criteria and Assessment Office (ECAO) of the U.S. Environmental Protection Agency in response to a specific request. 
(6) The chronic and subchronic ingestion RD for Aroclor-1254 has been used as a surrogate for all Aroclors lacking chemical specific RfDs. 
Uncertainty factors: 

Notes: RfD = reference dose. 
mg/kg = milligrams per kilogram. 
PCBs = polychlorinated biphenyls. 
ND = No Data. 
H = Variation in human sensitivity. A = Animal to human extrapolation. 

S = Extrapolation from subchronic to chronic observed adverse effects level L = Extrapolation from lowest observed adverse effects level to NOAEL. 
D = Inadequate data M = Modifying factor. 



Table J-8-4 
Inhalation Dose-Response Data 

for Noncarcinogenic Effects 

Remedial Investigation Report, Operable Unit 1 
North Grinder Landfill 
Naval Training Center 

Orlando, Florida 

Chronic Subchronic 

Chemical 
Confidence 

RC 

( Pi% 

Study 

( /Is/m”) 
Source Source Type Level 

Semivolatile Organic Compounds 

Benzo(a)anthracene ND ND 

Benzo(a)pyrene ND ND 

Benzo(b)fluoranthene ND ND 

Benzo(k)fluoranthene ND ND 

Chrysene ND ND 

Dibenz(a,h)anthracene ND ND 

Indeno(l,2,3-cd)pyrene ND ND 

Pesticides and PCBs 

4roclor-1260 ND ND 

Dieldrin ND ND 

gamma-BHC (Lindane) ND ND 

Inorganic Analvtes 

Arsenic ND ND 

Integrated Risk Information System (IRIS) on-line database search, current as of February 1996. 
Health Effects Assessment Summary Tables (HEAST), current as November 1995. 

Critical Effect 
Test Uncertainty 

Animal Factor 
Study 

Source 

Notes: ND = no data. 
Uncertainty factors: 

A = Animal to human extrapolation 
H = Variation in human sensitivity 
S = Extrapolation from subchronic to chronic NOAEL 
L = Extrapolation from LOAEL to NOAEL 
D = Inadequate data 
M = Modifying factor 

‘\, 
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Table J-8-5 
Dermal Dose-Response Data for Carcinogenic Effects 

Remedial Investigation Report, Operable Unit 1 
North Grinder Landfill 
Naval Training Center 

Orlando, Florida 

Compound Weight of Evidence 
Oral Slope Factor Oral Absorption 

Reference 
Dermal Slope Factor 

bw/kg-dayI-1 Efficiency @WwW-1 

Semivolatile Organic Compounds 

Benzo(a)anthracene 82 7.3e to0 91% (1) 8.0e-01 

Benzo(a)pyrene 82 7.3etOO 91% Hecht et al., 1979 8.0e-01 

Benzo(b)fluoranthene 82 7.3etOO 91% (1) 8.0e-01 

Benzo(k)fluoranthene 82 7.3e t 00 91% (1) 8.&s-01 

Chrysene 82 7.3e t 00 91% (1) 8.Oe-01 

Dibenz(a,h)anthracene 82 7.3e t 00 91% (1) 8.0e-01 

Indeno(l,2,3cd)pyrene 82 7.3e t 00 91% (1) 8.08-01 

Pesticides and PCBs 

Aroclor-1260 82 7.7e t 00 90% Aibro & Fishbein, 1972 8.6et00 

Dieldrin 82 1.6etOl 80% (2) 2.0etOl 

gamma-BHC (Lindane) C/B2 1.3etOO 50% (3) 2.6etOO 

Inorganic Analvtes 

Arsenic A 1.5etOO 98% Vahter, 1983 1.5etOO 

(1) The oral absorption efficiency of all PAHs is assumed to be identical to that of benzo(a)pyrene, based on structural analogy. 
(2) The oral absorption efficiency of alpha-chlordane is assumed to be identical to that of Dieldrin, based on structural analogy. 
(3) Supplement Guidance to RAGS, Region IV Bulletins, “Toxicity Assessment”, Human Health Risk Assessment Bulletin Nov. 12, 1995. 

Notes: NE = Not Evaluated. 
For documentation concerning oral slope factors, refer to Table 1. 

Weight of Evidence (route-specific): 
A = Human carcinogen. 
B = Probable human carcinogen (Bl = limited human evidence; 82 = sufficient human evidence). 
C = Possible human carcinogen. 
D = Not classifiable as to human carcinogenicity. 



Table J-8-6 
Dermal Dose-Response Data for Noncarcinogenic Effects 

Remedial investigation Report, Operable Unit 1 
North Grinder Landfill 
Naval Training Center 

Orlando, Florida 

Chronic Oral Subchronic Oral 
WD FtfD 

(mglkg-day) Ww/kwW 

Oral Absorption 
Efficiency 

Reference 
Dermal Chronic 

RfD 

hg/kwW 

Dermal Subchronic 
RfD 

b-w/kg-day) 

Semivolatile Organic Compounds 

Benzo(a)anthracene ND ND 91% (1) ND 

Benzo(a)pyrene ND ND 91% Hecht et al., 1979 ND 

Benzo(b)fluoranthene ND ND 91% (1) ND 

Benzo(k)fluoranthene ND ND 91% (1) ND 

Chrysene ND ND 91% (1) ND 

Dibenz(a,h)anthracene ND ND 91% (1) ND 

Indeno(l,2,3-cd)pyrene ND ND 91% (1) ND 

Pesticides and PCBs 

Aroclor-1260 2.0e-05 5.0e-05 90% Albro & Fishbein, 1972 1.8e-05 

Dieldrin 5.0e-05 5.0e-05 80% (3) 4.0e-05 

gamma-BHC (Lindane) 3.0e-04 3.0e-03 50% (4 1.5e-04 

Inorganic Analytes 

Arsenic 3.0e-04 3.0e-04 98% Vahter, 1983 2.9e-04 

(1) The oral absorption efficiency of all PAHs is assumed to be identical to that of benzo(a)pyrene, based on structural analogy, 
(2) The oral absorption efficiency of alpha-chlordane is assumed to be identical to that of Dieldrin, based on structural analogy. 
(3)Supplemental Guidance to RAGS Region IV Bulletins, “Toxicity Assessment”, Human Health Risk Assessment Bulletins, Nov. 12, 1995. 

Notes: ND = No Data 
For documentation concerning chronic and subchronic oral FtfDs, refer to Table 3. 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

4.5e-05 

4.0e-05 

1.5e-04 

2.9e-04 
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HUMAN HEALTH TOXICITY PROFILES 

1,1-DICHLOROETHENE. l,l-Dichloroethene is a man-made chlorinated solvent that 
is used to make polyvinylidene chloride copolymers, which are used as flexible 
films for packaging all types of materials, including food. 

Data of l,l-dichloroethene exposure in humans is limited. However, av,ailable 
evidence suggestthatl,l-dichloroethene causes central nervous system dep,ression 
and liver toxicity in humans. Toxicity data on laboratory animals confirm this 
evidence, and also indicate that l,l-dichloroethene may produce adverse effects 
on the kidney, heart, and lung. Pharmacokinetic data from laboratory <animals 
suggest that l,l-dichloroethene is metabolized to toxic metabolites, and that 
these metabolites are responsible for the adverse effects. Therefore, organs 
with high biotransformation enzyme activity, such as the liver, kidney, and 
lungs, are likely to be adversely impacted. Limited evidence in animals suggests 
that l,l-dichloroethene maybe carcinogenic. Therefore, the USEPAhas place l,l- 
dichloroethene in weight-of-evidence group C, possible 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. 

Agency for Toxic Substances and Disease Registry (ATSDR), 1992. "Toxicological 
Profile for l,l-Dichloroethene"; Agency for Toxic Substances and Disease 
Registry, U.S. Public Health Service, October 1992. 

1,2-DICHLOROETHANE. 1,2-dichloroethane is primarily used in the production of 
industrial solvents including vinyl chloride, vinylidene chloride, l,l,l- 
trichloroethane, trichloroethylene, tetrachloroethylene, and ethylene diamines. 
Acute exposure to 1,2-dichloroethane can cause CNS depression, nausea, vomiting, 
headache, lightheadedness, and disequilibrium. Long-term exposure to workers has 
been associated with loss of appetite, nausea, epigastric pain, neurologic 
changes, and liver and kidney damage. Liver effects have also been noted in 
animal studies. 1,2-Dichloroethane is carcinogenic to mice and rats causing 
hemangiosarcomas and stomach, mammary, spleen, and lung cancers. It has been 
classified as a Group B2, probable human carcinogen. 

REFERENCES: 

Agency for Toxic Substances and Disease Registry (ATSDR), 1992. "Toxicological 
Profile for 1,2-Dichloroethane"; Agency for Toxic Substances and Disease 
Registry, U.S. Public Health Service, October, 1992. 

1.2-DICHLOROETHENE. 1,2-Dichloroethene is a volatile organic compound which 
exists as cis- and trans-isomers. The commercially used material is usually a 
mixture of the two isomers. In the past, it was used as a general inhalation 
anesthetic. It is currently used as an extraction solvent or as a component of 
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dyes, perfume oils, waxes, resins, and plastics. It is also used as an 
intermediate in the synthesis of polymers. 

64-a 

1,2-Dichloroethene is absorbed by all routes of administration. Distribution is 
rapid and, due to its lipophilic nature, occurs to all organ systems. It is 
extensively metabolized to dichloroacetaldehyde and chloroacetic acids which are 
excreted primarily through urine. 

Dermal contact to 1,2-dichloroethene may result in defatting of the skin and 
dermatitis. Exposure to airborne 1,2-dichloroethene causes irritation to eyes, 
mucous membranes and the upper respiratory tract. Systemically, the trans-isomer 
is believed to be more toxic than the cis-isomer. However, both have been 
reported to produce central nervous system depression and toxicity to liver and 
lungs. No data on the reproductive toxicity of 1,2-dichloroethene exists. Both 
isomers have tested negative for mutagenicity in vitro tests. Cancer effects 
have not been studied in humans or animals. 

REFERENCES: 

Agency for Toxic Substances and Disease Registry (ATSDR), 1990. "Toxicological 
Profile for 1,2-Dichloroethene"; Agency for Toxic Substances and Disease 
Registry, U.S. Public Health Service, February 1990. 

Mycroft, F.J., Jones, J.R., and Olson, K.R. 1990. Environmental and Occupational 
Toxicology. In: Poisoning and Drug Overdose. Ed. K.R. Olson. Appleton & 
Lange, CT. p. 397. 

:f""2 

ACENAPHTHENE. Acenaphthene is a member of the polycyclic aromatic hydrocarbons 
(PAH) class of organic compounds. Unlike a number of PAHs, which have no known 
use, acenaphthene has a use in the manufacture of plastics and as an insecticide 
and fungicide. Toxicological data are extremely limited for acenaphthene. 
However, as a two ring PAH, acenaphthene is a closer structural analog to 
naphthalene than it is to multi-ring PAHs such as benzo(a)pyrene, chrysene, or 
phenanthrene. Therefore, toxicities induced by acenaphthene may be similar to 
those induced by naphthalene. PAHs as a class of compounds are absorbed by 
inhalation, oral, and dermal routes, and have been associated with atherosclero- 
sis, cancer, and reproductive effects in humans and animals. However, 
mutagenicity and cancer tests for acenaphthene were negative. 

REFERENCES: 

ATSDR, 1989. Toxicological Profile for Polycyclic Aromatic Hydrocarbons. Agency 
for Toxic Substances and Disease Registry, U.S. Public Health Service, 
October, 1989. 

International Agency for Research on Cancer, 1983. Monograph on the evaluation 
of carcinogenic risk of chemicals to man: polynuclear aromatic hydrocar- 
bons. 32133-43. 

USEPA, 1981. An exposure and risk assessment for acenaphthene. U.S.EPA Contract 
No. 68-01-6017. Office of Water Regulations and Standards, Washington, D.C. 

f--Y 

NTC-OUl .RIR 
PMW. 12.96 

J-9-2 



; .‘- ,h_j_l. .;, 

ALUMINUM. Aluminum occurs naturally in the soil and makes up approximately 8 
percent of the earths crust. Higher soil concentrations are associated with 
industries which 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. Bothhuman epidemiological studies and animal experiments strongly 
suggests 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 which contains iron, manganese, or 
aluminum, Antimony was used for medicinal purposes to treat people infectedwith 
parasites. However, chronic exposure can cause eye, skin, and lung 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), 1991. "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 has 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. 
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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 .---I 
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. 

REFERENCES: 

Amdur, Mary O., John Doull, Curtis D. Klaassen, 1991. Toxicology: The Basic 
Science of Poisons, 4th edition; Pergamon Press, Inc. New York. 

BENZENE. Benzene is an organic solvent that is both naturally occurring and 
produced from petroleum. Benzene is used in the synthesis of many industrial 
chemicals and pharmaceuticals, for the extraction of fats and oils, in the ,? 
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manufacture of explosives, in is a major component of petroleum based fuels such 
as gasoline. 

Benzene is readily absorbed orally, moderately absorbedby inhalation, and poorly 
absorbed dermally. Its toxic actions are primarily a result of its metabolites, 
which are largely produced in the liver, and to some extent, in the bone marrow. 
Acute exposure to benzene has produced central nervous system depression in 
humans and animals. Chronic exposures have produced adverse liver effects and 
hematological toxicity, including aplastic anemia and leukemia. Available 
evidence does not suggest that benzene is teratogenic in humans or animals. 
There is sufficient evidence of benzene-induced carcinogenicity in humans via 
inhalation exposure, placing it in USEPA weight-of-evidence group A, 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)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)anthracene 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 a,s 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. It 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. 
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REFERENCES: r'--"% 

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, 1981. 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 inmice 
after 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: 

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(K)FLUORANTHENE. Benzo(k)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(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 
skin-painting studies. Benzo(k)fluoranthene is mutagenic in bacteria. 
Benzo(k)fluoranthene has been classified by USEPA as a B2, probable human 
carcinogen. 
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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 which containberyllium 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 concentra- 
tions 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. 

REFERENCES: 

1 
_ 

Agency for Toxic Substances and Disease Registry (ATSDR), 1991. "Toxicological 
Profile for Beryllium"; Agency for Toxic Substances and Disease Registry, 
U.S. Public Health Service, February 1991. 

BIS(2-ETHYLHEXYL)PHTHALATE (DEHP). DEHP is used industrially as a plasticizer 
for resins and is found in many plastic materials as it makes them more flexible. 
It is also used in manufacturing organic pump fluids in electrical capacitors. 
Acute exposure to DEHP has produced eye and mucous membrane irritation, nausea, 
and diarrhea. Chronic exposure of.laboratory animals to DEHP indicate that the 
target organs are the liver, causing morphological and biochemical changes, as 
well as the testes, producing damage to the seminiferous tubules. DEHP has 
produced developmental and reproductive effects in laboratory animals including 
spina bifida and reduced fertility. DEHP has been shown to cause a dose-related 
increase in liver tumors in mice and rats. Thus, the USEPA has designated DEHP 
as a B2, probable human carcinogen. 

REFERENCES: 

ATSDR, 1991. Toxicological Profile for Di(2-ethylhexyl)phthalate. Agency for 
Toxic Substances and Disease Registry, U.S. Public Health Service, October, 
1991. 

CADMIUM. Cadmium is commonly used in electroplating and galvanizing due to its 
non-corrosive properties. It is a local respiratory tract irritant following 
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exposure to cadmium dust or fumes. Acute exposure to cadmium dust/fumes may ..--3 
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. 

CARBON DISULFIDE. Carbon disulfide is used as a commercial fumigant and in the 
manufacture of soil disinfectants. It is also used as a polymerization inhibitor 
for vinyl chloride, and as a solvent for cleaning in the metal plating industry. 

Epidemiological studies in occupationally-exposed workers suggest that carbon 
disulfide may produce minor neurological disfunction that does not appear to 
result in behavioral changes. Carbon disulfide administered orally and by 
inhalation produced reproductive toxicity, including increased fetal resorption 
rate and minor malformations, in laboratory animals. No data regarding the 
carcinogenicity of this chemical is available. 

REFERENCES: 

Integrated Risk Information System (IRIS), 1993. United States Environmental 
Protection Agency. 

CARBAZOLE. Carbazole is a dibenzopyrrole compound which is formed from the 
incomplete combustion of nitrogen-containing organic matter, such as tobacco in 
cigarettes. Carbazole is also contained in crude oil and coal tars. Carbazole 
is used for making dyes, photographic plates, and in reagents. 

Data on the adverse effects of carbazole exposure are limited. No data was 
available concerning human exposures. In animals, the oral LD,, has been 
reported as ranging from 500 to 5000 mg/kg, depending on the animal species 
tested. However, subcutaneous injections of 10 mg carbazole for one year did not 
produce any adverse effects in mice. In a carcinogenicity bioassay with mice, 
chronic oral administration of carbazole in the dietproducedbothhepatocellular 
carcinomas and forestomach papillomas in males and females. Limited in vitro 
genotoxicity data indicate that carbazole is not mutagenic, suggesting that a 
reactive metabolite is responsible for the carcinogenic effects. Based on the 
these data, carbazole has been ranked a group B2, probable human carcinogen. 

REFERENCES: 

1 i 

International Agency for Research on Cancer (1983) IARC Monographs on the 
Evaluation of the Carcinogenic Risk of Chemicals to Humans. Polynuclear 
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Aromatic Compounds, Part 1, Chemical, Environmental and Experimental Data. 
Volume 32 World Health Organization, France. 

CHLOROBENZENE. Chlorobenzene is used industrially as a solvent and in the 
manufacture of other chemicals. It is an intermediate in the manufacture of 
dyestuffs and pesticides. Acute exposures have caused irritation of thle eyes, 
nose, and skin, as well as CNS depression accompanied by drowsiness, numbness, 
nausea, and vomiting. Evidence from animal studies indicate that exposure via 
ingestion or inhalation can produce severe kidney and liver effects. The USEPA 
has classified chlorobenzene in Group D, inadequate evidence of carcinogenicity. 

REFERENCES: 

Clayton, George D. and Florence E. Clayton, editors, 1981. 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. 

ALPHA- AND GAMMA-CHLORDANE. A mixture of the alpha and gamma isomers of 
chlordane constitute the technical-grade chemical, a chlorinatedpesticide, which 
was extensively used in agriculture to control insects, and as a termite proofing 
agent, until its registry cancellation in 1988. 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 andhumans. 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 USEPA 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. 
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CHROMIUM. Chromium has been used in plating for corrosion resistance and 
decorative purposes, in the manufacture of alloys, and in printing, dying, and 

,;--h. 

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 geno- 
toxicity 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 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; Pergamon Press, Inc. New York. 

Integrated Risk Information System (IRIS), 1993. United States Environmental 
Protection Agency. 

CHRYSENE. Chrysene is one of the polycyclic aromatic hydrocarbons (PM) 
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 beenassociated 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 

/" -7 

transformed mammalian cells exposed in culture. Due to its similarities with 
benzo(a)pyrene and other carcinogenic PAi-s, 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. 

COBALT. Cobalt is an essential metal as a component of Vitamin B,,. It is a 
relatively rare metal produced primarily as aby-product of other metals, chiefly 
copper. Cobalt has been used in the manufacture of cobalt salts, permanent 
magnets, tools, cars, electrical components, and aircraft; in alloys as dental 
materials; in cutting materials, water-resistant materials, lacquers, varnishes, 
and paint driers; and in the production of inks, enamels, glazes, glass 
decolorizer, and catalysts. 

Toxicity following excess therapeutic administrationhas been reported to include 
vomiting, diarrhea, increased blood pressure, slowed respirations, and tinnitus 
progressing to deafness. An epidemiological association between high endemic 
soil and water cobalt levels and goiter has been reported. Cardiomyopathy has 
been caused by excessive intake of cobalt in beer. Occupational exposure to 
airborne cobalt has produced irritation to the eyes and skin. Chronic exposure - 
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has resulted in human lung fibrosis in some cases. There is no evidence 
carcinogenicity in humans or animals from any naturally occurring ro'ute 
exposure. 

REFERENCES: 

of 
of 

Agency for Toxic Substances and Disease Registry (ATSDR), 1991. "Toxicological 
Profile for Cobalt"; Agency for Toxic Substances and Disease Registry, U.S. 
Public Health Service, February 1991. 

Friberg, L., Nordberg, G.F., Kessler, E. and Vouk, V.B. (eds), 1986. Handbook 
of the Toxicology of Metals. 2nd ed. Vol I, II.: Amsterdam: Elsevier 
Science Publishers B.V., p. V2 221. 

Goyer, R.A., 1991. Toxic Effects of Metals. In: Casarett and Doull's Toxicolo- 
gy: The Basic Science of Poisons, 3rd edition. Eds. C.D. Klaassen, M.O. 
Amdur and J. Doull. Macmillan Publishing Co. N.Y. 

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 public health tool to control insects which spread typhus 
and malaria. DDD and DDE were contained as impurities in DDT, and arle 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. 
ingestion of 

Exposure to humans is likely greatest through 
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 
hepatocyte degeneration, 

liver hypertrophy, 
and induces the enzyme cytochrome P450, which can effect 

the metabolism of other xenobiotics. There is no conclusive evidence of DDT- 
induced carcinogenicity 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. "Toxicolsogical 
Profile for DDD, DDE, and DDT"; Agency for Toxic Substances and Disease 
Registry, U.S. Public Health Service, October 1992. 
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DIBENZO(A,H)ANTHRACENE. Dibenzo(a,h)anthracene is one of the polycyclic aromatic 
hydrocarbons (PAH) compounds which are formed during the combustion of organic .m 

material. This compound is found in tobacco smoke, food, and industrial 
emissions. Although there are no human data that specifically link exposure to 
dibenzo(a,h)anthracene to human cancers, dibenzo(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. Dibenzo(a,h)anthracene is 
metabolized similarly to benzo(a)pyrene, and has produced skin tumors in 
laboratory animals following dermal exposure. Dibenzo(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 PA%, dibenzo(a,h)- 
anthracene 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. 

DIBENZOFURAN. Dibenzofuran is an unsubstituted organic compound that contains 
two benzene rings fused to a central furan ring. Dibenzofuran is a manmade 
chemical which may be introduced into the environment as a contaminant of 
commonly used pesticides (e.g., 2,4,5-T). Extensive toxicological information 
exists on the chlorinated species of dibenzofuran (chlorodibenzofurans), but 
minimal information is available concerning the unsubstituted parent molecule. 
Dibenzofuran, with no chlorine substitutes, is believed to have minimal toxicity .?--s, 
compared to the chlorinated forms due to its lack of solubility and biological ' ' 
activity. A toxicity equivalency factor for dibenzofuran has been set by USEPA 
equal to zero, relative to the chlorinated isomers. Dibenzofuran is not 
mutagenic, with or without metabolic activation, in several invitro mutagenicity 
tests. There are no data on the possible carcinogenicity of dibenzofuran alone 
in animals or humans. 

REFERENCES: 

Agency for Toxic Substances and Disease Registry (ATSDR), 1993. "Toxicological 
Profile for Chlorodibenzofurans"; Agency for Toxic Substances and Disease 
Registry, U.S. Public Health Service, February 1993. 

Integrated Risk Information System (IRIS), 1993. United States Environmental 
Protection Agency. 

DIOXINS/FURANS. Chlorinated dioxins and furans are organic chemicals that 
comprise a group of approximately 210 mono- and polychlorinated congeners. 
Dioxins are produced as a byproduct in the manufacture of certain chlorinated 
herbicides, such as 2,4,5-trichlorophenoxy acids, and by the incineration of 
municipal wastes. Of the dioxin congeners known to exist, 2,3,7,8-tetrachloro- 
dibenzo-p-dioxin (2,3,7,8-TCDD) is generallybelievedto be the most toxic dioxin 
congener. Most research on dioxin compounds has focussed on this congener; 
little data concerning the potential adverse effects of other dioxin compounds 
are available. As a result, risk assessments for all dioxin congeners are based /a 
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on toxicological data for 2,3,7,8-TCDD. To compensate for the differences in 
toxicity, risk estimates for "non-2,3,7,8" congeners are adjusted with toxicity 
equivalency factors (TEFs). 

2,3,7,8-TCDD has been positively correlated with only one effect, chloracne, in 
humans. Chloracne is a treatable skin disorder that can also result from 
exposure to other chemicals and chemical mixtures. Experiments with laboratory 
animals indicate that 2,3,7,8-TCDD is associated primarily with four types of 
effects: chloracne, hepatotoxicity, immunotoxicity, and the wasting syndrome, 
in which animals exposed to 2,3,7,8-TCDD spontaneously loose weight. Reproduc- 
tive toxicity has been observed inmonkeys exposed to low levels of 2,3,7,8,-TCDD. 
The dose-response relationships of these effects varies substantially among 
laboratory animal species. Although many of these effects have either not been 
observed in humans or have not been positively correlated with dioxin exposure, 
the available animal evidence suggests that adverse effects in addition to 
chloracne could occur in humans. Available human epidemiology data are not 
conclusive enough to prove or disprove the association of exposures to dioxins 
with carcinogenicity. 2,3,7,8-TCDD has been shown to be carcinogenic to some 
laboratory animal species. Based on this evidence, 2,3,7,8-TCDD has been 
classified as a B2, possible human carcinogen. 

REFERENCES: 

Agency for Toxic Substances and Disease Registry (ATSDR), 1987. "Toxicological 
Profile for 2,3,7,8-Tetrachlorodibenzo-p-dioxin"; Agency for Toxic 
Substances and Disease Registry, U.S. Public Health Service, December, 
1987. 

ETHYLBENZENE. Ethylbenzene is a naturally occurring and synthetically produced 
volatile hydrocarbon which is used in the manufacture of styrene and other 
plastics, and in gasoline, which contains approximately 2% ethylbenzene. 

Ethylbenzene is readily absorbed through inhalation, oral, and dermal routes, and 
is distributed throughout the body. Exposures to ethylbenzene have been 
associated with central nervous system depression in humans, and liver, kidney, 
and hematopoietic system toxicity in laboratory animals. No evidence of 
carcinogenicity has been reported in human epidemiological studies, and animal 
evidence is equivocal. 

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. 

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 canbiomagnify 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 
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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 Heptachlor/Heptachlor epoxide"; Agency for Toxic Substances and 
Disease Registry, U.S. Public Health Service, October 1991. 

INDENO(l,2,3-CD)PYRENE. Indeno(l,2,3-c,d)pyrene is one of the polycyclic 
aromatic hydrocarbons (PAH) compounds 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 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-c,d)pyrene was found to be genotoxic. It has been classifiedby the USEPA 
as a B2 carcinogen. 

f-----x 

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 which 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. ,o. 
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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. 31:1-46. 

Goyer, R.A., 1991. Toxic Effects of Metals. In: Casarett and Doull's Toxicolo- 
gy: The Basic Science of Poisons, 3rd edition. Eds. C.D. Klaassen, M-0. 
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 pg/dL-blood. The nervous systems' of children are reported to 
be affected at levels of 15 pg/dL-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. Neurophvsiol. 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 chlsorine. 
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. Manganese 
miners and steel workers 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 inhaled, manganese dust 
can also cause lung irritation. EPA has classified manganese as a D, not 
classifiable as to human carcinogenicity. 

REFERENCES: 

_ .__. 
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Agency for Toxic Substances and Disease Registry (ATSDR), 1991. "Toxicological 
Profile for Manganese"; Agency for Toxic Substances and Disease Registry, , .F-% 

U.S. Public Health Service, February 1991. 

MERCURY." Mercury has been used in the past for medicinal purposes, however, 
occupational exposure to mercury can occur during mining, smelting, chloralkali 
production, and in the manufacturing of mercury containing products. There are 
three forms in which mercury can exist: elemental, inorganic, and organic. Its 
chemical form determines its toxicity. Metallic mercury causes behavioral 
effects and other nervous system damage. Inorganic mercury salts will produce 
kidney damage. Organic mercury compounds target the CNS. Most organic mercury 
compounds that contaminate the environment produce a toxic neuroencephalopathy 
(paresthesias, ataxia, spasticity, tremor, mental status changes, learning 
defects and neurasthenic symptoms). Some organic mercury compounds readily break 
down in the body to inorganic compounds and thus produce toxicity similar to that 
produced by organic mercury compounds. Some studies have indicated that mercury 
is genotoxic. It has not been classified as to carcinogenicity by the USEPA. 

REFERENCES: 

Amdur, Mary O., John Doull, Curtis D. Klaassen, 1991. Toxicology: The Basic 
Science of Poisons, 4th edition; Pergamon Press, Inc. New York. 

METHYLENE CHLORIDE. Methylene chloride, (also known as dichloromethane) is used 
as a solvent, paint stripper, and is component of pesticides and other aerosol .---lc. 
products. Acute exposure to methylene chloride can cause nose, eyes, and throat 
irritation via inhalation. Chronic exposure to methylene chloride can cause CNS 
effects include irritability, nausea, and headaches. The primary targets of this 
chemical are the liver and the CNS. A USEPA assessment of one study concluded 
that methylene chloride ingested in drinking water by mice was associated with 
significant increases in liver carcinoma. It has classified it as a B2, probable 
human carcinogen. 

REFERENCES: 

Agency for Toxic Substances and Disease Registry (ATSDR), 1989. "Toxicological 
Profile for Methylene Chloride"; Agency for Toxic Substances and Disease 
Registry, U.S. Public Health Service, 1989. 

Integrated Risk Information System (IRIS), 1993. United States Environmental 
Protection Agency. 

2-METHYLNAPHTHALENE. 2-Methylnaphthalene is a member of the polycyclic aromatic 
hydrocarbons (PAH) class of organic compounds, and is used in the synthesis of 
chemicals such as insecticides. Toxicological data on 2-methylnaphthalene is 
extremely limited. However, based on its structural similarity to naphthalene, 
it is likely to be metabolized through a similar process, and therefore is 
expected to exert effects similar to those induced by naphthalene. Humans can 
absorb naphthalene via the inhalation, oral, and dermal routes. Evidence from 
human and animal studies suggests that naphthalene is metabolized by the P450 
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mixed function oxidase system to form metabolites that exert toxic effects. The 
primary target organ for naphthalene metabolites inhumans is the red blood cell. 
Various types and severities of anemias resulting from erythrocyte hemolysis have 
been documented inhumans and animals exposed to naphthalene. Some evidence also 
suggests that naphthalene metabolites can induce cataracts inhumans and animals. 
No studies were located investigating genotoxicity or cancer in humans. 

REFERENCES: 

ATSDR, 1989. Toxicological Profile for Naphthalene and 2-Methylnaphthalene. 
Agency for Toxic Substances and Disease Registry, U.S. Public Health 
Service, October, 1989. 

2- AND 4-METHYLPHENOL. 2- Methylphenol and 4-methylphenol, also called o-cresol 
and p-cresol, are both naturally occurring and synthetically produced organic 
chemicals containing a single aromatic ring. M-cresol is another isomer of 2- 
and 4-methylphenol. 2- and 4-Methylphenol are often found together in mixtures, 
such as in disinfectants. 
pharmaceuticals.. 

Specific uses of 2-methylphenol include resins and 
4-Methylphenol is used in industry in the manufacture of 

antioxidants and in the manufacture of perfumes and dyes. 4-Methylphenol is also 
used in synthetic food flavors. 

2- and 4-Methylphenol exhibit similar toxicities. They are highly irritating to ; 
the skin when contacted dermally, the lungs when inhaled, and the gastrointesti- 
nal tract when ingested, and can be readily absorbed by all three exposure 
routes. Neurological effects, including lethargy, incoordination, tremors, 
convulsions, and coma have been observed inhumans that have been exposed to high 
concentrations of cresols. These effects have also been observed in laboratory 
animals, and can also result from long-term low-level exposure to cresols. There 
is no evidence of reproductive, developmental, or carcinogenic effects in humans 
or animals following exposure to cresols. 

REFERENCES: 

Agency for Toxic Substances and Disease Registry (ATSDR), 1990. "Toxicological 
Profile for Cresols"; Agency for Toxic Substances and Disease Registry, 
U.S. Public Health Service. October, 1990. 

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 for the production of p:Lasti- 
cizers. Naphthalene is also used in moth balls, for the production osf 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 
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effect of naphthalene in humans and animals is hemolysis of red blood cells, 
which can lead to anemia, decreased oxygen carrying capacity, and jaundice. 

/--x 

Humans pre-disposed to anemia, such as those with GGDP 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 available 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. 

NICKEL. Nickel is a natural element of the earth's crust. Toxic effects of 
nickel occur mainly through the inhalation route. Nickel is emitted into the air 
through fossilfuelcombustion, incinerators, metallurgy, chemical manufacturing, 
cement manufacturing, and nickel recovery. Nickel exposure can cause dermatitis 
and eczema-like lesions at high exposure levels likely to occur only in the work 
place. The major adverse effects seen in man are dermatitis, chemical 
pneumonitis, and lung and nasal cancers. Rats fed nickel in their diets showed 
on adverse effects in three generations infertility, gestation, viability, or 
lactation. Occupational studies indicate that nickel is a carcinogen via 
inhalation but there is no evidence that it is a carcinogen in mammals through 
ingestion or dermal exposure (USEPA, 1985). 

S---Y 

REFERENCES: 

United States Environmental Protection Agency (USEPA), 1985. "Health Effect 
Assessment Document for Nickel." Office' of Research and Development. 
Office of Emergency and Remedial Response. 

PHENANTHRENE. Phenanthrene 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 man made. Phenanthrene occurs naturally in 
coal tar, crude oil, and is formed from incomplete combustion of organic 
material. 

Phenanthrene has been shown to be a skin photosensitizer in humans. Intraperit- 
oneally injection in rats produced liver effects. Although limited evidence 
exists that phenanthrene is a mutagen, the majority of tests have proved 
negative, Equivocal evidence exists for cancer after dermal application of 
phenanthrene in rats. Ingestion of 200 mg of phenanthrene produced no tumors in 
rats after two months. 
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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. 

PHENOL. Phenol is a man-made aromatic chemical that is used extensively in the 
production of numerous products, including a wide variety of aromatic compounds, 
explosives, fertilizers, paints, rubber, plastic, and textiles. 
Phenol is readily absorbed through ingestion, dermal, and inhalation exposures, 
and is rapidly distributed to tissues. Exposure to phenol can produce adverse 
effects on the central nervous system, including loss of consciousness and acute 
respiratory failure. Phenol can also cause severe burning of the mouth and 
throat if swallowed. Current genotoxicity and cancer studies on phenol are 
inadequate or inconclusive to allow a determination of the potential carcinoge- 
nicity of this chemical at this time. 

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. , 

SODIUM. Sodium is an ubiquitous constituent of natural waters. Human activities 
also contribute sodium ions to natural waters. Sodium has been used in the 
manufacture of other sodium compounds, tetraethyl lead, in organic synthesis, in 
alloys, and as a chemical intermediate. Sodium is a naturally occurring element 
and an essential nutrient to humans. 

Sodium is toxic only at very high concentrations. Chronic ingestion of elevated 
sodium levels may result in or aggravate hypertension in humans. Hypertension 
has also been demonstrated in animals chronically exposed to sodium in their 
diets. Sodium can be an eye irritant. There is no evidence for carcinogenicity 
by sodium. 

REFERENCES: 

National Academy of Sciences, 1977. "Drinking Water and Health"; Safe Drinking 
Water Committee, Washington, D.C. 

RADIONUCLIDES. Radionuclides are substances which release radiation energy. 
Radioactive atoms from radionuclides undergo spontaneous nuclear transformations 
and release excess energy in the form of ionizing radiation. Radiation eimitted 
by radioactive substances can transfer sufficient localized energy to atloms to 
remove electrons from the electric field of their nucleus (ionization). In 
living tissue, this energy transfer can destroy cellular constituents and produce 
electrically chargedmolecules (i.e., free radicals). Extensive biological damage 
can lead to adverse health effects. The type of ionizing radiation emitted by 
a particular radionuclide depends upon the exact nature of the nuclear 
transformation, and may include emission of alpha particles, electrons (beta 
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particles or positions), and neutrons; each of these transformations may be 
accompanied by emission of photons (gamma radiation or x-rays). Each type of 
radiation differs in its physical characteristics, and in its ability to inflict 
damage to biological tissue. 

K---x 

REFERENCES: 

USEPA, 1989. Risk Assessment Guidance for Superfund: Volume I: Human Health 
Evaluation Manual (Part A); EPA/540/i-89/002; December 1989. 

ALPHA PARTICLES. Alpha particles are doubly charged cations, composed of two 
protons and two neutrons, which are ejected monoenergetically from the nucleus 
of an atom when the neutron to proton ration is too low. Because of their 
relatively large mass and charge, alpha particles tend to ionize nearby atoms 
quite readily, expending their energy in short distances. Alpha particles will 
usually not penetrate an ordinary sheet of paper or the outer layer of skin. 
Consequently, alpha particles represent a significant hazard onlywhentaken into 
the body, where their energy is completely absorbed by small volumes of tissues 
in contact with the alpha-emitting radionuclide. 

REFERENCES: 

USEPA, 1989. Risk Assessment Guidance for Superfund: Volume I: Human Health 
Evaluation Manual (Part A); EPA/540/i-89/002; December 1989. 

BETA PARTICLES. Beta particles are electrons ejected at high speeds from the 
nucleus of an unstable atom when a neutron spontaneously converts to a proton and 
an electron. Unlike alpha particles, beta particles are not emittedwith discrete 
energies but are ejected from the nucleus over a continuous energy spectrum. Beta 
particles are smaller than alpha particles, carry a single negative charge, and 
possess a lower specific ionization potential. Unshielded beta sources can 
constitute external hazards if the beta radiation is within a few centimeters of 
exposed skin surfaces and if the beta energy is greater than 70 keV. Beta sources 
shielded with certain metallic materials may produce bremstrahlung (low energy 
x-ray) radiation which may also contribute to the external radiation exposure. 
Internally, beta particles have a much greater range than alpha particles in 
tissue. However, because they cause fewer ionizations per unit path length, beta 
particles deposit much less energy to small volumes of tissue and, consequently, 
inflict much less damage than alpha particles. 

REFERENCES: 

USEPA, 1989. Risk Assessment Guidance for Superfund: Volume I: Human Health 
Evaluation Manual (Part A); EPA/540/i-89/002; December 1989. 

POSITRONS. Positrons are identical to beta particles except that they have a 
positive charge. A positron is emitted from the nucleus of a neutron-deficient 
atom when a proton spontaneously transforms into a neutron. Alternatively, in 
cases where positron emission is not energetically possible, the neutron 
deficiency may be overcome by electron capture, whereby one of the orbital 2--x 
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electrons is captured by the nucleus and united with a proton to form a neutron, 
or by annihilation radiation, whereby the combined mass of a positron and 
electron is converted into photon energy. The damage inflicted by positrons to 
small volumes of tissue is similar to that of beta particles. 

REFERENCES: 

USEPA, 1989. Risk Assessment Guidance for Superfund: Volume I: Human Health 
Evaluation Manual (Part A); EPA/540/i-89/002; December 1989. 

GAMMA RADIATIONS. Gamma radiations are photons emitted from the nucleus of a 
radioactive atom. X-rays, which are extra-nuclear in origin, are identical in 
form to gamma rays, but have slightly lower energy ranges. There are three main 
ways in which x- and gamma rays interact with matter: the photoelectric effect, 
the Compton effect, and pair production. All three processes yield electrons 
which then ionize or excite other atoms of the substance. Because of their high 
penetration ability, x- and gamma radiations are of most concern as external 
hazards 

REFERENCES: 

USEPA, 1989. Risk Assessment Guidance for Superfund: Volume I: Human Health 
Evaluation Manual (Part A); EPA/540/i-89/002; December 1989. 

NEUTRONS. Neutrons are emitted during nuclear fission reactions, along with two 
smaller nuclei, called fission fragments, and beta and gamma radiation. For 
radionuclides likely to be encountered at Superfund sites, the rate of 
spontaneous fission is minute and no significant neutron radiation is expected. 

The adverse biological reactions associated with ionizing radiation, and hence 
with radioactive materials, are carcinogenicity, mutagenicity, and terato- 
genicity. The degree of biological damage caused by various types of radiation 
varies according to how close together the ionizations occur. Some ionizing 
radiations (e.g. , alpha particles) produce intense regions of ionization. For 
this reason, they are called high-LET (linear energy transfer) particles. Other 
types of radiation (such as high energy photons- -x-rays) that release electrons 
that cause ionization and beta particles are called low-LET radiations because 
of the sparse pattern of ionization that they produce. In equal doses, the 
carcinogenicity and mutagenicity of high-LET radiations are generally an order 
of magnitude or more for low-LET radiations. 

REFERENCES: 

USEPA, 1989. Risk Assessment Guidance for Superfund: Volume I: Human Health 
Evaluation Manual (Part A); EPA/540/i-89/002; December 1989. 

ACTINIUM. Little data are available for actinium. However, since actinium is 
in the same radionuclide group as uranium and thorium (actinides), it likely 
behaves in similar ways. 
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REFERENCES: ,K"I 

Whicker, F. Ward, Ph.D. and Schultz, Vincent, Ph.D., Radioecology Nuclear Energy 
and the Environment, Volume I and II, 1982, CRC Press Inc., Boca Raton, 
Florida 

BISMUTH. Radioactive bismuth is found as a short-lived decay product in the 
decay chains of several principle radionuclide decay chains. As a result, 
bismuth isotopes decay with relatively high alpha and gamma emissions. 

REFERENCES: 

Shleien, Bernard, The Health Physics and Radiological Health Handbook, 1992, 
Scinta, Inc. Sliver Spring, Maryland 

CESIUM. Cesium-137 is a primary component of fission products and, therefore, 
is found in nuclear fuel wastes and radioactive emissions from nuclear weapons 
detonations. Cesium radioisotopes are ubiquitous in the environment, and 
constitute a large portion of the natural background radiation level that humans 
are exposed to. Cesium behaves like potassium in the body. The uptake and 
distribution of cesium in the body appears to be controlled by potassium 
regulation. As a result, cesium possesses the tendency to bioaccumulate in the 
food chain. 

REFERENCES: F---a 

Whicker, F. Ward, Ph.D. and Schultz, Vincent, Ph.D., Radioecology Nuclear Energy 
and the Environment, Volume I and II, 1982, CRC Press Inc., Boca Raton, 
Florida 

LEAD -* Lead isotopes are naturally occurring decay products of other radionuclid- 
es. Several lead isotopes are ultimate decay products. The most substantial 
decay of lead isotopes is by alpha and beta emissions, although some gamma 
radiation is also emitted. In general, the alpha radiation is of most biological 
concern. Like the other members of the uranium decay series, lead can replace 
calcium in the biological systems and can accumulate in bone. 

REFERENCES: 

National Council on Radiation Protection and Measurements, Exposure from the 
Uranium Series with Emphasis on Radon and its Daughters, NCRP Report No. 
77, 1984, Bethesda, Maryland 

POTASSIUM. Potassium-40 is a naturally occurring radionuclide that does not have 
any industrial applications. Potassium radioisotopes behave very similarly to 
stable potassium in the body. As a result, radioactive potassium is widely 
distributed in the body. The principal mode of potassium decay is by alpha and 
beta emission. 

,-, 
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REFERENCES: 

Whicker, F. Ward, Ph.D. and Schultz, Vincent, Ph.D., Radioecology Nuclear Energy 
and the Environment, Volume I and II, 1982, CRC Press Inc., Boca Raton, 
Florida 

RADIUM. Radium was used in radioluminescent paints, products and ,is used in 
medical administration, and fertilizer. The majority of the exposure was due to 
dial painting and medical administration. Radium is naturally occurring. Ra-226 
and its daughter products are responsible for a major fraction of the radiation 
dose received by humans from the naturally occurring internal emitters. Radon- 
222 causes the most exposure to radiation. Radium is present in soil, rocks, and 
water. 

Each isotope of radium gives rise to a series of radioactive daughter products -. 
that leads to a stable isotope of lead. In addition to the primary radiation 
(alpha, beta, or both) most isotopes emit other radiation such as x-rays, gamma 
rays, internal conversion electrons, and Auger electrons. In the analysis of 
radiation-effects data, the alpha particles emitted are considered to be the root 
cause of damage. 

Following entry into the circulatory system from the gut or lungs, radium "is 
quickly distributed to body tissues and a rapid decrease in its content in blood 
occurs. It is eliminated from the body in urine and feces while tissue retention 
decreases. The loss is more rapid from soft than hard tissues, so therte is a 
gradual shift in the distribution of body radium toward hard tissues, and 
ultimately, bone becomes the principal repository for radium in the body. Radium 
deposited in bone irradiates the cells of that tissue, eventually causing 
sarcomas in a large fraction of subjects exposed to high doses. Cancer of the 
paranasal sinuses and mastoid air cells has been associated with Ra-226,228 
exposure since the late 1930s. 

REFERENCES: 

Committee on the Biological Effects of Ionizing Radiation, Board on Radiation 
Effects Research Commission on Life Sciences, and National Research 
Council, Health Effects of Exposure to Low Levels of Ionizing Radiation, 
BEIR V, 1990, National Academy Press, Washington, D.C. 

THALLIUM. Radioactive thallium is found as a short-lived decay product in the 
thorium decay series. Because it exists for only short periods (e.g., less than 
one hour) little data are available on the potential adverse effects of thiallium 
exposure. However, as a result of its rapid decay, radioactive thallium emits 
high levels of alpha and gamma radiation. 

REFERENCES: 

Shleien, Bernard, The Health Physics and Radiological Health Handbook, 1992, 
Scinta, Inc. Sliver Spring, Maryland 
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THORIUM. Thorium is or was used in building materials, fertilizer, ceramics, 
glass, gas mantles, thoriated tungsten and welding rods. Thorium is naturally 
occurring. The most abundant thorium isotope is Th-232, which is the parent of 
the thorium series. Th-232 has a long half-life, but its decay products have 
short half-lives. Mobility of thorium in biological systems is extremely low. 

Little data are available concerning the potential effects of thorium exposure. 
Like uranium, Thorium isotopes are alpha emitters and tend to be taken up by 
bone, 

REFERENCES: 

National Council on Radiation Protection and Measurements, Exposure from the 
Uranium Series with Emphasis on Radon and its Daughters, NCRP Report No. 
77, 1984, Bethesda, Maryland 

URANIUM. Uranium is used in the production and reprocessing of nuclear fuels, 
power reactors, nuclear weapons production, building materials, fertilizer, and 
in ceramics and glass. Uranium is naturally occurring in the earth's crust. 
Natural uranium by weight is made up of the following radioisotopes and their 
percentages: U-238, 99.28%; U-235, 0.72%; U-234, 0.0058%, and U-230 which has a 
short half-life. Uranium-238 is the parent of the uranium series. U-234 is a 
daughter product of U-238 and the two are usually in equilibrium with one 
another. U-235 is the parent isotope of the actinium series. The principal mode 
of decay for uranium isotopes is by alpha emitters. 

The dietary uptake of uranium from food is the principal source of natural 
uranium in the general population. In the industrial environment, the 
respiratory tract is the most important route of entry. Soluble salts of uranium 
can be absorbed through the skin, but there are no data on the rate of such 
absorption in humans. Soluble uranium that is ingested is regarded as a chemical 
toxin affecting the kidney. 

Uranium, like radium, behaves chemically like calcium due to its relatively long 
half-life, making the skeletal system the likely target organ for enriched 
uranium. Natural uranium targets the kidney. Uranium can induce bone sarcomas, 
but the likelihood is very small because of the low specific activity of natural 
uranium. 

Uranium presents two separate potential risks due to its nephrotoxic action and 
as a result of alpha radiation. At present there is little convincing 
epidemiological evidence that serious renal disease or increased rates of 
malignant tumors has occurred in the human population as a result of chronic 
low-level exposure. However, this does not constitute reliable evidence of the 
absence of important health effects in occupationally exposed groups since the 
available epidemiological studies had limited power to detect increased rates of 
disease if these were present. It is for this reason that much weight has been 
given to inferences drawn from the results of animal studies and from tumor rates 
in human populations exposed to other alpha-emitting elements. 
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REFERENCES: 

National Council on Radiation Protection and Measurements, -Radiological 
Assessment: Predicting the Transport, Bioaccumulation, and Uptake by Man 
of Radionuclides Released to the Environment, NCRP Report No. 76, 1984, 
Bethesda, Maryland 

National Council on Radiation Protection and Measurements, Exposure from the 
Uranium Series with Emphasis on Radon and its Daughters, NCRP Repo!rt No. 
77, 1984, Bethesda, Maryland 

Committee on the Biological Effects of Ionizing Radiation, Board on Radiation 
Effects Research Commission on Life Sciences, and National Research 
Council, Health Effects of Exposure to Low Levels of Ionizing Radiation, 
BEIR V, 1990, National Academy Press, Washington, D.C. 

THALLIUM. Thallium is a naturally occurring soft metal that is a minor 
constituent in a variety of ores and is obtained as a by-product of the refining 
of iron, cadmium, and zinc. It is used as a catalyst, in certain alloys, 
jewelry, thermometers, semiconductors, dyes and pigments, and optical lenses. 
It has been used medically as a depilatory agent. Additionally, it is used as 
a rodenticide and insecticide. 

Thallium is efficiently absorbed from the gastrointestinal tract. Excretion 
occurs primarily through urine and feces. Following absorption, distribution 
occurs to kidney tissue to a large extent, with lesser distribution to th:yroid, 
intestines, testes, pancreas, skin, bone, and spleen. 

Thallium is one of the more toxic metals. Acute toxicity results in gastrointes- 
tinal irritation, shock, ascending paralysis, seizures, and psychic disturbances. 
Signs of subacute or chronic thallium poisoning include hair loss, nail 
dystrophy, cataracts, peripheral muscular weakness and atrophy, chorea, 
peripheral neuropathy, and kidney damage. Loss of vision have been rela,ted to 
industrial thallium exposures. No information is available which addresses the 
carcinogenic potential of thallium. 

REFERENCES: 

Goyer, R.A., 1991. Toxic Effects of Metals. In: Casarett and Doull's Toxicolo- 
gy: The Basic Science of Poisons, 3rd edition. Eds. C.D. Klaassen, M.O. 
Amdur and J. Doull. Macmillan Publishing Co. N.Y. 

Tweig, M., 1990. Thallium. In: Poisoning and Drug Overdose. Ed. K.R. Olson. 
Appleton & Lange, CT. pps. 276-7. 

TETRACHLOROETHENE (PERCHLORETHENE). Tetrachloroethene is a man-made volatile 
chlorinated solvent that is used extensively in the textile and dry cleaning 
industries as a cleanser and degreaser. Tetrachloroethene is also used as a 
degreaser. in the electronics and metal industry. Since tetrachloroethene 
effectively cleans and decreases without adversely affecting what is being 
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cleansed, tetrachloroethene is used extensively in a multitude of commercially 
available cleansers. 

Tetrachloroethene is nearly completely absorbed via the inhalation and oral 
routes; dermal exposure represents a minor pathway. Oral and inhalation exposure 
to tetrachloroethene in humans and animals indicates that the liver, kidney, and 
nervous system are target organs. Long-term exposures to tetrachloroethene 
produced proliferative changes in the mouse livers, renal nephropathy in animals 
and occupationally exposed workers, and irreversible nervous system damage in 
laboratory animals. Additionally, an increased incidence of menstrual disorders 
and spontaneous abortions have been observed in women occupationally exposed to 
tetrachloroethene in the dry cleaning business. Epidemiological data in humans 
is insufficient to make conclusions regarding the potential carcinogenicity of 
tetrachloroethene. However, tetrachloroethene has produced hepatic cancer in 
laboratory animals exposed orally and by inhalation. Therefore, the USEPA has 
placed tetrachloroethene in weight-of-evidence group B2, probable human 
carcinogen. 

REFERENCES: 

Agency for Toxic Substances and Disease Registry (ATSDR), 1991. "Toxicological 
Profile for Tetrachloroethene"; Agency for Toxic Substances and Disease 
Registry, U.S. Public Health Service. October, 1991. 

TRICHLOROETHENE. Trichloroethene is a man-made chlorinated solvent that is used 
extensively in industry as a metal decreasing agent. Trichloroethene is also 
used in dry cleaning and as a solvent in paints and adhesives. r-x 

Several human deaths and acute neurotoxic effects have been attributed to oral 
and inhalation exposure to trichloroethene. In animals, oral and inhalation 
exposure to trichloroethene have produce neurotoxic effects, including behavioral 
changes, and renal toxicity. Additionally, inhalation and oral exposures to 
trichloroethene in animals have produced lung, liver, and testicular cancers. 
Epidemiological data in humans is insufficient to conclude whether trichloro- 
ethene is a human carcinogen. However, studies on trichloroethene metabolism 
suggest that it is metabolized similarly in humans and laboratory animals. 
Therefore, the USEPA has place trichloroethene in weight-of-evidence group 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. 

VANADIUM. Vanadium is widely, but sparsely, distributed in the earth's crust and 
in the environment. It is invaluable 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 from the lungs and poorly absorbed from the gastrointestinal 
tract. It distributes primarily to the bone and kidney. Vanadium is a .f-\ 
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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: 

ATSDR, 1990. Toxicological Profile for Vanadium. Agency for Toxic Substances and 
Disease Registry, U.S. Public Health Service, October, 1990. 

VINYL CHLORIDE. Most of the vinyl chloride produced in the United States is used 
in the manufacture of polyvinyl chloride and other vinyl polymers. Because vinyl 
chloride is a gas the only significant route of exposure is inhalation. It is 
highly flammable. Acute exposure to vinyl chloride causes CNS depression. 
Several epidemiologic studies have found associations between occupational 
exposure and impaired liver function to vinyl chloride. Symptoms of liver 
disease associated with occupational exposure include pain, hepatomegaly, portal 
hypertension, and thrombocytopenia. Carcinogenicity studies by inhalation and 
oral routes in rats, mice, and hamsters resulted in liver angiosarcomas in all 
animals tested. Vinyl chloride workers are at increased risk for developing 
liver angiosarcomas, brain, skin, and lung tumors, and tumors of the lymph and 
blood-forming systems. Vinyl chloride is classified in group A, a human 
carcinogen. 

REFERENCES: 

Clayton, George D. and Florence E. Clayton, editors, 1981. 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, 
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APPENDIX K 

ECOLOGICAL BENCHMARK SCREENING VALUES 



BENCHMARK SCREENING VALUES USED FOR THE ECOLOGICAL RISK ASSESSMENT 
. ..' , 

Screening benchmarks were developed to quantify risk to ecological receptors that 
may potentially inhabit OU 1 at NTC, Orlando. Benchmarks were developed for the 
following groups of ecological receptors: terrestrial plants, soil inverte- 
brates, and small vertebrate receptors. The text below discusses the derivation 
of the various benchmarks for each receptor group. 

K.l TERRESTRIAL PLANT BENCHMARKS. Terrestrial plant benchmarks were derived to 
be protective of the survival and reproductive fitness of plant species 
potentially occurring at NTC, Orlando OU 1. The selected RTVs for plant 
receptors are presented in Table K-l. 

In general, terrestrial phytotoxicity data are generally very limited. Hulzebos 
et al. (1993) conducted soil and nutrient solution toxicity studies on lettuce 
(Lactuca sativa) for 76 organic priority pollutants and found that volatile and 
easily degradable organic compounds were not toxic to lettuce (i.e., had effects 
concentrations greater than 1,000 mg/kg). For those analytes that were toxic to 
lettuce, quantitative structure-activity relationships (QSARs) were used to 
relate effects concentrations (EC,, values) to an analyte's log K,, in order to 
quantify a concentration that is toxic to lettuce. Generally, the toxicity of 
a compound increases respective to its lipophilicity. 

Other studies containing useful phytotoxicity data include Eno and Everett (1958) 
and Will and Suter (1995). Eno and Everett (1958) found a 35 percent reduction 
in root weight and‘an 11 percent reduction in top weight of black valentine beans 
when grown in soil containing 12.5 mg/kg 4,4'-DDT. No phytotoxicity information 
was available for any other pesticides, therefore, the 4,4'-DDT RTV was used for 
all pesticides. The Oak Ridge National Laboratory (ORNL) developed plant 
toxicity screening values (benchmarks) for ecological risk assessments for 
toluene, 2,4-dinitrophenol, di-n-butylphthalate, PCBs, and metals (Will and 
Suter, 1994). The methodology used to derive these benchmarks is, described as 
follows. 

The OakRidge National Laboratory (CRNL) Environmental Restoration Program, under 
contract to the U.S. Department of Energy, conducted a record search of plant 
toxicity data for the derivation of Lowest Observed Effects Concentration (LOEC) 
benchmarks (i.e., the lowest concentrations that represent hazardous contaminant 
soil concentrations to terrestrial plants). These benchmarks were develo.ped for 
the sole purpose of screening compounds from being considered as contaminants of 
potential concern in ecological risk assessments. 

The three rooting media considered for the toxicity tests included natural soil, 
nutrient solutions (lysimeter samples, whole plants rooted in aqueous solutions, 
or shallow groundwater samples), and all other media (silica sand or vermicu- 
lite). Total metals concentrations were extracted from the soils with either 
hydrochloric acid or other mineral acids, and total organics soil concentrations 
were obtained from rigorous solvent extractions. In most cases, groundwater 
samples were acidified for the recovery of total concentrations (Will and Suter, 
1994). 
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TABLE K- 1 
SUMMARY OF TOXICITY DATA FOR PLANT RECEPTORS 

BASELINE RISK ASSESSMENT 
OPERABLE UNIT 1 

NTC ORLANDO, ORLANDO, FLORIDA 
Chemical ..‘: .,: 

Acetone 200 [aI 

SEMI-VOLATILE ORGANICS 
Acenaphthene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g,h,i)perylene 
Benzo(k)fluoranthene 
Bis(2-ethylhexyl)phthalate 
Carbazoie 
Chrysene 
Dibenz(a,h)anthracene 
Fluoranthene 
Indeno(l2,3-cd)pyrene 
Phenanthrene 
Pyrene 

Hulzebos et al., 1993 

Hulzebos et al., 1993 25 IdI 
25 kl 
25 kl 
25 ki 
25 ki 
25 ki 
25 ki 

>l,OOO [d] 
NA 

25 ki 
25 ki 
25 kl 
25 kl 
25 ki 
25 ki 

PESTICIDES/PCBs 
4,4’-DDD 
4,4’-DDE 
4,4’-DDT 
Aroclors 
alpha-BHC 
alpha-Chlordane 
gamma-Chlordane 
Dieldrin 
Heptachlor epoxide 

12.5 [h] 
12.5 [h] 

Eno &Everett, 1958 12.5 
Will and Suter, 1994 40 

>l,COO [i] 
12.5 [h] 
12.5 [h] 
12.5 [h] 
12.5 [h] 

INORGANICS 
Aluminum 
Arsenic 
Barium 
Cadmium 
Chromium 

Qwer 
Lead 
Manganese 
Mercury 
Silver 
Thallium 
Vanadium 

Will and Suter, 1994 50 
Will and Suter, 1994 10 
Will and Suter, 1994 500 
Will and Suter, 1994 3 
Will and Suter, 1994 1 
Will and Suter, 1994 100 
Will and Suter, 1994 50 
Will and Suter, 1994 500 
Will and Suter, 1994 0.3 
Will and Suter, 1994 2 
Will and Suter, 1994 1 
Will and Suter, 1994 2 

Zinc Will and Suter, 1994 50 

Notes: 
[a] Value for toluene used as a surrogate 
[d] Value from Hulzebos et al., 1993. Valuesrepresent 14-day growth EC&s for Lxtuca safirn in soil. 
[g] Value for acenaphthylene used as a surrogate. 
[h] Value for 4,4’- DDT used as a surrogate. 
[i] Value for beta-BHC used as a surrogate. 
NA = Not Available 
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Chemical toxicity to plants may vary depending on pH, Eh, cation exchange 
capacity, moisture content, elemental interactions, and clay or organic (content 
of the soil. These study area-specific characteristics must be considered when 
assessing chemical toxicity to plants, however, there is no known method of 
examining these cumulative effects on plant toxicity (Will and Suter, 1994). 

Sources of chemical toxicity data for benchmark derivation included data base 
searches (BIOSIS, POL TOX I, and PHYTOTOX), review articles, and conventional 
literature searches. The effects primarily considered were measures of plant 
growth or yield as these response parameters are most common in phytotoxicity 
studies. In addition, plant growth and yield are ecologically significant 
endpoints for measuring effects on plant populations and their suitability as 
sustenance for higher trophic levels. If data considering these effects were not 
available, then other measures were used (i.e., metabolic activity, tissue 
chemical concentration, transpiration rate, CO, uptake, and chlorophyll content 
of needles). Test species were all vascular plants representing three different 
growth stages: seed germination and early growth, seedling, or seedling to 
maturity. Exposure durations ranged from 2 to 279 days; generally, plants with 
short lifespans were exposed for short periods and trees were exposed for longer 
periods (Will and Suter, 1994). 

Two measurement endpoints were obtained from the results of these studies. The 
No Observed Effect Concentration (NOEC) represented the highest applied 
concentration, which resulted in a 20 percent or less reduction in a measured 
response, and the Lowest Observed Effects Concentration (LOEC) represented the 
lowest applied concentration, which resulted in greater than a 20 percent 
reduction in a measured response (Will and Suter, 1994). 

The ORNL derived benchmarks by the same methodology used by the National 
Oceanographic and Atmospheric Administration's for deriving the Effects Range Low 
(ER-L) (Long and Morgan, 1990) sediment screening values. The ER-L is the tenth 
percentile of the distribution of toxic effects thresholds for organisms in 
sediments. This approach is based on the assumption that the toxicity of a 
chemical in soil at a particular study area is a random variable. The LOECs were 
rank ordered and the value that approximated the tenth percentile was chosen as 
the benchmark (when necessary, values were interpolated). No statistical fitting 
was performed on the data as there were seldom sufficient data and because the 
values were derived for nonregulatory purposes of screening compounds from 
inclusion in ecological risk assessments. The lowest LOEC was selected as the 
benchmark when there were fewer than 10 values for a particular chemical (Will 
and Suter, 1994). 

When benchmark values are not available for contaminants of potential concern, 
benchmarks derived by ORNL (or any other sources) for structurally similar 
compounds were used as surrogate benchmarks. 

Significant biases and sources of uncertainty inherent in the approach include: 
the use of soluble salts of metals in the toxicity tests, the use of domestic 
plant species, the use of agricultural soils, and laboratory test conditions. 
All these biases could result in overly conservative or unconventional benchmarks 
as they do not represent actual field conditions (Will and Suter, 1994)" 
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K.2 SOIL INVERTEBRATE BENCHMARKS. Soil invertebrate benchmarks were derived to 
be protective of the survival and reproductive fitness of invertebrate species 
potentially occurring at NTC, Orlando OU 1. Chemical effects data for earthworms 
have been assessed for. a variety of organic and inorganic compounds; the 
available toxicological data for earthworms and derived RTVs are provided in 
Table K-2. 

.8--h 

Data on earthworm toxicity from organic chemicals are limited. Neuhauser et al. 
(1985) conducted 14-day soil tests on one to two chemicals from each of several 
organic chemical classes (i.e., phenols, amines, aromatic VOCs, halogenated 
aliphatic VOCs, PARS, and phthalates). A single representative RTV was generated 
for each of the class of compounds. All compounds within a chemical class used 
the same representative RTV as a benchmark value. For instance, the lowest PAH 
soil test LC,, result in the Neuhauser et al. (1985) study was used as a 
surrogate to represent the toxicity of all PAHs. As described above, one-fifth 
of the LC,, value was used for the RTV. 

Available earthworm data for pesticides and inorganics consists of acute LC,, 
data, subchronic mortality data, and subchronic reproductive toxicity data. 
Reproductive effects are generally more sensitive toxicity endpoints than are 
lethality effects. Therefore, reproductive effects were generally chosen as RTVs 
when available. When reproductive data were unavailable, appropriate mortality 
endpoints were chosen as RTVs. Because LC,, data do not represent protective 
soil chemical concentrations (e.g., they representchemicalconcentrations lethal 
to 50 percent of the tested population), one-fifth of the LC,, value was used. 
The resultant chemical concentration (selected as the RTV) is expected to be 
protective of 99.9 percent of the exposed population from lethal effects (USEPA, ,/--x 
1986). When appropriate, RTVs for a particular compound were used as a surrogate 
for similarly structured compounds that lack toxicity information. 

K.3 SMALL VERTEBRATE BENCHMARKS. No State or Federal standards or guidelines 
are available to evaluate surface soil exposures to terrestrial vertebrate 
receptors. Therefore, this medium has been evaluated through comparison of 
surface soil analytical data to terrestrial vertebrate protective contaminant 
levels (PCLs). PCLs are chemical concentrations that correspond to fixed levels 
of risk (i.e., a hazard quotient of l), associated with chronic contaminant 
exposures that are estimated by a computer-generated food-chain model that 
incorporates conservative default exposure and toxicity information. 

The methodology used to develop PCLs is described below. In summary, PCL 
derivation involves three steps: 1) identification of terrestrial vertebrate 
indicator species; 2) calculation of contaminant intakes to the indicator 
species; and 3) calculation of PCLs. This methodology has been submitted by the 
Navy to the State of Florida as part of other risk evaluations (i.e., Cecil 
Field) and is consistent with USEPA Region IV ecological risk evaluation guidance 
(USEPA, 1995 Eco Bulletin No. 1) 

Selection of Indicator Species. Indicator species are terrestrial vertebrate 
species that are representative of the various taxonomic groups and trophic 
levels of terrestrial vertebrate receptors that may potentially occur within a 
given habitat. For the NTC, Orlando OU 1 ERA, the following indicator species 
typically found in urban environments were selected based on the habitats /---% 
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TABLE K-2 
SUMMARY OF TOXICITY DATA FOR TERRESTRIAL INVERTEBRATE RECEPTORS 

BASELINE RISK ASSESSMENT 
OPERABLE UNIT 1 

Chemical TeSl 

Type 

VOLATILE ORGANIC COMPOUNDS 

Test 
Duration 

NTC ORLANDO, ORLANDO, FLORIDA 
Test Chemical Effect RTV 
Species Chcentration Gwk). Reftience 

@g/kg) : 

Acetone NA NA 

SEMI-VOLATILE ORGANIC COMPOUNDS 

NA NA NA NA NA 

1 

: 
I 
1 
1 
/ 
I 
/ 

I 

1 
1 
I 
1 
I 
( 
( 
( 

1 

( 
( 
( 

Acenaphthene Soil Test 14 day E. fetida 173 34 
Anthracene 

40 [al Neuhauser et al., 1985. 
Soil Test 14day E. fetida 173 LC50 34 [al Neuhauser et al., 1985. 

Benzo(a)anthracene Soil Test 14 day E. fetida 173 LC50 34 [al Neuhauser et al., 1985. 
Benzo(a)pyrene Soil Test 14day E. fetida 173 LC50 34 [al Neuhauser et al., 1985. 
Benzo(b and k)fluoranthene Soil Test 14 day E. fetida 173 LC5, 34 Ial Neuhauser et al., 1985. 
Bemo(g,h,i)perylene Soil Test 14day E. fetida 173 Go 34 Ial Neuhauser et al., 1985. 
B&(2-ethylhexyl)phthalate Soil Test 14day 4 testspecies 2,390 J-GO 478 [h] Neuhauser et al., 1986. 
Carbazole NA NA NA NA NA NA NA 
Chrysene Soil Test 14 day E. fetida 173 LG.0 34 Ial Neuhauser et al., 1985. 
Dibenz(a,h)anthracene Soil Test 14day E. fetida 173 LG30 34 [al Neuhauser et al., 1985. 
Fluoranthene Soil Test 14day E. fetida 173 Gio 34 [al Neuhauser et al., 1985. 
lndeno(l,2,3-c,d)pqrene Soil Test 14day E. fetida 173 LC50 34 [al Neuhauser et al., 1985. 
Phenanthrene Soil Test 14day E. fetida 173 LG.0 34 [al Neuhauser et al., 1985. 
Pyrene Soil Test 14day E. fetida 173 Go 34 [al Neuhauser et al., 1985. 

PESTICIDES 
Aroclor - 1260 
alpha-BHC 
alpha-Chlordane 
gamma-Chlordane 
Dieldrin 
Die&in 
Die&in 
Dieldrin 
1,4’-DDD 
1$-DDE 
l/l’-DDT 
-Ieptachlor epoxide 

NA 
Soil Test 

NA NA NA NA 

LC50 8 [cl 
NA 
NA 
Soil Test 
Soil Test 
Soil Test 
Soil Test 
Soil Test 

NA 
NA 
89 day 
89 day 
89 day 
89 day 
NS 

NA NA 
NA NA 
6 % decrease in number of cocoons hatched 
26 % decrease in number of ccc 30 
36 % decrease in number of cocoons hatched; 
50 % decrease in number of cocoons produced 
58% mortality 12 PI 

Soil Test NS 

NA 
P. posthuma 
NA 
NA 
E. fetida 
E. fetida 
E. fetida 
E. fetida 
NS 
NS 
NS 
P. posthuma 

NA 
NA 

10 
30 

100 
100 
60 
60 
60 

58% mortality ‘2 PI 
Soil Test NS 58% mortality ‘2 PI 
Soil Test I-C50 6.4 [e] 

NA 
Hans et al., 1990 
NA 
NA 
Reinecke and Venter, 1985 
Reinecke and Venter, 1985 
Reinecke and Venter, 1985 
Reinecke and Venter, 1985 
U.S. EPA, 1985 
U.S. EPA, 1985 
U.S. EPA, 1985 
Hans et al., 1990 

.NORGANICS 
4luminum 
&enic 
tienic 
3arium 
3admium 
,admium 
Cadmium 
Cadmium 
3admium 
Zhromium (III) 

NA NA 
Soil Test 14day 
Soil Test 14 day 
NA NA 
Soil Test 14day 
Soil Test 14day 
Soil Test 14day 
Soil Test 20 week 
Soil Test 2 week 
Soil Test 8 week 

NA 
E. fetida 
E. fetida 
NA 
E. fetida 1” 
E. fetida 
E. fetida 
E. fetida 
E. fetida ’ 
E. fetida 

NA 
100 
200 
NA 
900 

2,700 
1,000 [f-l 

50 Is1 
1,843 

250 

NA NA 
0 % mortality 100 
100 % mortality 
NA NA 
0 % mortality 
100 % mortality 

LC50 
Decrease in cocoon poduction 50 [b] 

LC50 

Reproduction 50% inhibited 50 Molnar et al., 1989 

NA 
Bouche et al., 1987 
Bouche et al., 1987 
NA 
Bouche et al., 1987 
Bouche et al., 1987 
van Gestel and van Dis, 1988 
Malecki et al., 1982 
Neuhauscr et al., 1985 
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TABLE K-2 
SUMMARY OF TOXICITY DATA FOR TERRESTRIAL INVERTEBRATE RECEPTORS 

BASELINE RISK ASSESSMENT 
OPERABLE UNIT 1 

NTC ORLANDO, ORLANDO, FLORIDA 
Test Chemical Effect 
Species Concenttatian 

mg/kg) 
E. fetida 10 0 % mortality 

Chemical 

CoPPa 
COPPer 
CoPPa 
COPPer 
Lead 
Lead 
Manganese 
Mercury 
Mercury 
Silver 
Thallium 
Vanadium 
Zinc 
Zinc 

Tat 

Soil Test 
Soil Test 

Type 

Soil Test 
Soil Test 

Soil Test 

Soil Test 
NA 
Soil Test 
Soil Test 
NA 
NA 
NA 
Soil Test 
Soil Test 

14 day 
20 week 

Test 

2 week 
20 week 

Duration 

2 week 
NA 

14day 

1Jday 
14day 
NA 
NA 
NA 
20 week 
2 week 

RTV 

@%/kg) 

E. fetida 
E. fetida 
E. fetida 
E. fetida 
E. fetida 
NA 
E. fetida 
E. fetida 
NA 
NA 
NA 
E. fetida 
E. fetida 

30 
2,000 [gl 

643 
5,000 kl 
5,941 

NA 
36 

216 
NA 
NA 
NA 

20 % mortality 30 
Decrease in cocoon production 

Go 
Decrease in cocoon production 

Go 1,190 [b] 
NA NA 
0 % mortality 36 
60 % mortality 
NA NA 
NA NA 
NA NA 
Decrease in cccoon Foduction 
LC,, 130 [b] 

Reference 

Bouche et al., 1987 
Bouche et al., 1987 
Malecki et al., 1982 
Neuhauser et al., 1985 
Malecki et al., 1982 
Neuhauser et al., 1985 
NA 
Bouche et al., 1987 
Bouche et al., 1987 
NA 
NA 
NA 
Malecki et al., 1982 
Neuhauser et al., 1985 

NOTES: 
[a] Equal to the lowest LC,, in each chemical class, multiplied by a safety factor of 0.2, as dtncribed in text. Value for fluorene used for PAHs. 
[b] Conservative factor of 0.2 applied to endpoint; resultant value should be protective of 99.9% of the exposucd population from acute effects (USEPA, 1986). 
[c] Value for gamma - BHC used as a surrogate 
[e] Value for heptachlor used as a surrogate 
[fl L(;, value for soil at pH = 7.0; LC,, = 320 up/p - 560 ugjg for soil pH = 4.1 
[g] Acetate salt 
[h] Mean of LC& for four test species (A. teberculsfa. E. fetida, E. eugeniae, and P. excnvatus) from artificial soil tests; values used for a whole chemical class are multiplied by a factor of 0.2 

(Neuhamer et al., 1986). Value for dimethylphthalate used for phthalates. 
NA = Not Available 
NS = notstated. 
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identified during biological field investigations: short-tailed shrew (Blarina 
brevicauda), cotton mouse (Perymyscus gossypinus), and American robin (Turdus 
migratorius). As indicated above, it was assumed that each of these species is 
representative of other species within a given trophic level (i.e., a trophic 
guilding approach was employed). 

Food-chain Model. The terrestrial food-chain model was developed to estimate 
potential contaminant dietary exposure levels for each of the above-listed 
indicator species via ingestion of food and surface soil. The dietary exposure 
levels calculated in the food-chain model were used to develop PCLs for each of 
the indicator species. 

In order to estimate contaminant tissue levels in various primary prey items 
(e.g., invertebrates and plants) consumed by each indicator species, specific 
bioaccumulation factors (BAFs) were used to estimate contaminant tissue residues 
in each prey species, as shown in the following equation: 

PreyTissueConcentration(mg/kg) =SoilConcentration(mg/kg)xBioaccumula~ionFactor(BAF) 

Due to the limited habitat at OU 1, no bioaccumulation of contaminants in 
secondary prey items (i.e., such as small birds and rodents) was assumed to 
occur. The BAF data base is presented in Table K-3. For BAF derivation, when 
possible, chemical- and taxon-specific bioaccumulation data for plan,ts and 
invertebrates were obtained, from the literature. When these data were 
unavailabie, BAFs were calculated using structure-activity relationships (SAR) 
or were obtained from empirical data or extrapolations, as described below. 

. For plants, when literature values were unavailable, plant BAFs for 
semi-volatile organic chemicals and pesticides were calculated using a 
regression equation from Travis and Arms (1988) that is based on the 
uptake of organic contaminants into plant tissue. Log Kows ~5 for PAHs 
were averaged to provide one BAF for that compound class. Based on 
evidence provided by Suter (1993) which suggests that compounds with log 
Kows less than 5 do not bioaccumulate in plants, BAFs for compounds or 
classes of compounds with log Kows less than 5 were conservatively 
assumed to be 0.02. Plant BAFs for inorganic chemicals were obltained 
from Baes et al. (1984). BAFs for volatile organic compounds were 
assumed to be zero. 

. For terrestrial invertebrates, literature values for pesticides and 
inorganics were generally available. For SVOCs, a single BAF for PAHs 
was calculated using data presented in Beyer (1990); dry weight was 
converted to wet weight assuming earthworms are 80 percent water. This 
value was used as a surrogate for all semivolatile compounds. 

The potential dietary exposure (PDE) level, for each modeled indicator species, 
was calculated by multiplying each calculated prey species tissue concentration 
by the proportion of that prey type in the diet, summing these values, adding 
soil exposure, and multiplying by the Site Foraging Frequency (SFF) of the given 
receptor species, as shown in the following equation: 
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Table K-3 
Bioaccumulation Data 

Baseline Risk Assessment 
Operable Unit 1 

NT-P nr,.x.%rl,. nr1snai.r Flnrirl~ 

: 

...:tia, e 

SEMIVOLATILES 
Acenaphthene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g,h,i)petylene 
Bwzo(k)fluoranthene 
Carbazole 
Chlysene 
Dibenz(a,h)anthracene 
bii(2-Ethylhexyl)phthalate 
Fluoranthene 
Indeno(l,2,3-c,d)pyrene 
Phenanthrene 
Pyrene 

PESTICIDES/PCBs 
Aroclor- 1260 
alpha-BHC 
alpha-Chlordane 
gamma-Chlordane 
4.4’-DDD 
4,4’- DDE 
4,4’- DDT 
Dieldri n 
Heptachlor epoxide 

INORGANICS 
Aluminum 
Arsenic 
Barium 
Cadmium 
Chromium 

Copper 
Lead 
Manganese 
Mercury 
Silver 
Thallium 
Vanadium 
Zinc 

..---^ 

7 
1.1 G VII~“““, V.IPUU”, * a.,..-.. 

. . 
.: Bioaccumnlatioo 

::: :.,.., ‘. Factor ial 
lag K,, fbl IhvertebGte fcl ‘. ] P& fdl 1 MalMlal~e] Bird [fl 

3.9 5.6 5.OE-02 4SE-03 &OE-01 6.OE-01 
4.5 5.6 S.OE-02 4SE-03 6.OE-01 6.OE-01 
5.7 5.6 5.OE-02 4.5E-03 6.OE-01 6.OE-01 

6 5.6 S.OE-02 4.5E-03 6.OE-01 6.OE-01 
6.1 5.6 S.OE-02 4.5E-03 6.OE-0 1 6.OE-01 
6.6 5.6 S.OE-02 4.5E-03 6.OE-01 6.OE-01 
6.1 5.6 S.OE-02 4SE-03 6.OE-01 6.OE-01 

3.76 [j] 3.16 5.OE-02 5.2E-02 l.SE-01 lSE-01 
5.7 5.6 5.OE-02 4SE-03 6.OE-01 6.OE-01 
6.5 5.6 5.OE-02 4SE-03 6.OE-01 6.OE-01 
5.1 6.1 5.OE-02 2.3E-03 1.9E+OO 1.9EtOO 

4.95 [k] 5.6 S.OE-02 4SE-03 6.OE-01 6.OE-0 1 
6.6 5.6 S.OE-02 4.5E-03 6.OE-01 6.OE-01 
4.5 5.6 5.OE-02 4.58-03 6.OE-0 1 6.OE-0 1 
5.3 5.6 5.OE-02 4SE-03 6.OE-01 6.OE-01 

7.1 [o] 58E+oo [p] 1.2E-01 [q] 3.8E+OO [r] 3.2E-01 [sJ 
3.8 2.6E+OO [u] 4.9E-02 1.5E-06 2.1E-01 [n] 
5.5 1.6E+OO [v] 5.1E-03 5.5E-01 [w] 1.8E+oo Ix] 
5.5 1.6E+oo [y] S.lE-03 5SE-01 [w] 1.8E+00 [x] 

6 3.3E+OO [z] l.OE-02 [aa] 1.2E+OO [ab] 2.9E+OO [ac] 
5.7 1.7E+OO [z] l.OE-02 [aa] 1.2E+OO [ab] 2.9E+OO [ac] 
6.4 5.7E-01 [z] l.OE-02 [aa] 1.2E+OO [ab] 2.9E+OO [ac] 
4.6 5SE+OO [m] 1.7E-02 l.SE+OO [af] 4.4E-01 [ag] 
5.4 l.OE+OO [y] 5.9E-03 3.5E-01 [n] 1.4E+OO [n] 

NA 7.5E-02 [ai] 8.OE -04 [aj] 7SE -02 [ak] 7.5E-02 
NA 6.6E-03 [al] 3.OE-01 [am] l.OE-01 [ak] l.OE-01 
NA 7.5E-03 [ai] 3.OE-02 [aj] 7SE-03 ]ak] 7.5B-03 
NA 1.4E+OO [ao] 3.3E+Ol [ap] 2.1E+OO [ak] 3.8E-0 1 [aq] 
NA 1.6E-01 [p] 1.5E-03 [aj] 2.8E-01 [ak] 2.8E-0 1 
NA 1.6E-01 [p] 7.8E-01 [ar] 6.OE-01 [ai] 6.OE-01 
NA 7.8E-02 [au] NA [an] l.SE-02 [ak] 1.5E-02 
NA 2.OE-02 [ai] 5.OE-02 [aj] 2.OE-02 [ak] 2.OE-02 
NA 6.8E-02 [av] 1.8E-01 [aj] l.OE-02 [awl 23E+OO law] 
NA 1.5E-01 [ai] S.OE-02 [aj] l.SE-01 [ak] 1.5E-01 
NA 2.OE+OO [ai] 8.OE-04 [aj] 2.OE+OO [ak] 2.OE+OO 
NA 1.3E-01 [ai] l.lE-03 [aj] 1.3E-01 [ak] 1.3E-01 
NA 1.8E+oo [p] 6.1E-01 [ar] 2.1E+OO [ak] 2.1E+OO 

[a] Units for bioaccumulation factors (BAFs) are mgikg fresh wt tissue over mgikg dry wt soil for invertebrates and plants, and 
mgikg fresh wt tissue over mgikg fresh wt. food for small mammals and small birds. No BAFs were calculated for VOAs since available evidence 

suggests that these analytes do not bioaccumulate. Units for bioconcentration factors (BCFs) are&kg fresh wt. tissue overpg./L water. 
[b] From Superfund Chemical Data Matrix (USEPA, 1993) unless otherwise noted. Log l&,,s for PAHs were 

averaged to estimate a PAH-specific BAF. The average PAH log I$,,,, is 5.6. 
[c] Average of earthworm BAFs (Beyer, 1990) converted from dry weight to wet weight assuming earthworm is 80% water, 

unless otherwise noted. 
[d] Plant BAF calclulated using the following equation presented by Travis and Arms (1988) unless otherwise noted: 

log (Plant Uptake Factor)= 1.588-0578 (log Kow). Converted from dry weight to wet weight plant concentration assuming 80% watercontent of 
earthmrms. 

]eJ Calculated using the following equation in Travis andArms (1988) for semivolatile organic analytes with log IQ >5: 
log BTF (biotransfer factor) = log 5, - 7.6; result multiplied by average ingestion rates for non- lactating and lactating test animals 
to convert horn BTFs to BAFs, and divided @ a factor of 0.2 to convert from dry feed to fresh feed. There is an uncertainty involved in using 

this equation for PAHs because this study did not use any PAHs in the regression analysis. When no literature values were available, BAFs were 
calculated for pesticides and PCB, regardless of the log K,,, due to the tendancy of these lipophylic compounds to tioaccumulate. With the exception 
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ra9..;,.5.;‘3 
Bioaccumulatlon ijata 

Baseline Risk Assessment 
Operable Unit 1 

NTC Orlando, Orlando, Florida 

: . . . . . ,.‘.’ ‘. Bioac+mmo!ation 

.’ : : ” :_. 
Anal& ” log K,. jb] 

‘. Factor’fa] 
Invertebrite’fc] I-. : Plantfd] 1 Mammal fe] 

of pesticides and PCBs, BAFs for analytes with log K,,ws < 5 are assumed to be 0.15 because they are unlikely to bioaccumulate in animal tissue 
(Maughao, 1992). 

[f] Small mammal BAF used unless otherwise noted. 
[g] Used to represent bioaccumulation from sediment to fish and aquatic invertebrates, however, unless otherwise noted mammalian BAFs are used for 

aquatic BAFs. 
[h] From Barnthouse et al. (1988) unless otherwise noted. The value for naphthalene was usedas a surrogate for 2-methylnaphthalene. 
[i] Fish BCFs calculated from Veith et al. (1985) using the following regression equation: log (BCF) = 0.79 log K,, - 0.40 
[j] Hansch and Leo (1979) 
[k] USEPA (1992). Dermal Exposure Guidance. 
[1] ATSDR, 1993 (Toxicological Profile for Naphthalene). 
[m] Geometric mean ofreported BAFs for earthworms (Edwards &Thompson, 1973). Values provided by Gish (1970) were converted 

from dry weight to wet weight by multiplying by a conversion factor of 0.2 assuming 80% water composition of earthworms. 
[n] BAFs from Garten & Trabalka (1983) were converted from (mg/kg of fat)/(mg/kg of diet) to (mg’kg fresh wt.)/(mg/kg diet) by multiplying the value by 

an assumed fat content of 10%. Poultry andsmall birdvalues were used for bid BAFs, and rodent, dog, swine, and cowvalues were used for mammal BAFs. 
Dog values were used for endrin and it’s derivatives. Rodent values were used for endosulfan (and it’s derivatives) and gamma- BHC. Swine values were 
used for methoxychlor, aldrin, and heptachlor. Cow values were used for heptachlor epoxide. Small birdvalues were used for 4,4’-DDD, 4,4’- DDE, and 
4,4’-DDT. Poultry values were used for endrin, alpha-BHC, beta-BHC, gamma-BHC, aldrin, endrin, heptachlor, and heptachlce epoxide. Fish in 
flowing watervalues were used for aldrin, Aroclor-1248. Aroclor- 1254, alpha BHC, gamma BHC, alpha chiordane, gamma chlordane, ,4,4,-DDE, dieldrin. 
heptachlor, and heptachlor epoxide. 

[o] USEPA (1990) - Basics of Pump-and-Treat Ground- Water Remediation Technology 
[p] BCF for earthworms from Diercxsens et al. (1985). 
[q] Arithmetic mean BAF for corn, leaves, carrots, beets, surgarbeets, radishes, and soykans (tops, roots, and whole plants) from USEPA 

(1985) and Webber (1983). 
[r] BAF calculated from discussion in Eisler (1986) stating that Aroclcg 1254 residues in subcutaneous fat of adult minks were up to 38 

times dietary levels. Converted to whole body concentrations assuming 10% lipid content. 
[s] BAF calculated from data presented in Eisler, 1986. Kestrels fed 33 mg PCB/kg diet for62-69 days accumulated 107 mg PCB/kg lipid 

weight in muscle. Assuming muscle is 10% lipid content, the muscleconcentration is about 10.7 mg/kg. 
[t]Amphipod to sediment mean biomagnification factor for total PCBs in Lake Michigan and Lake Ontario (Evans et al., 1991). 
[u] Value for gamma-BHC used as a surrogate 
[v] Value for gamma-chlordane used as a surrogate 
[w] BAF calculated from data presented in Eisler, 1990. Rats fed 20 mg/kg diet technical chlordane (equivalent to 3.6 mgikg diet cis- and 

trans-chlordane) for 350 days accumulated 20 mg/kg in lipids. Assuming 10% lipid content, the whole body concentration is 
about 2 mg/kg. 

[x] BAF calculated from data presented in Eisler, 1990. Red-winged blackbirds fed 10 mgkg diet technical chlordane (equivalent to 1.8 
mg/kg diet cis- and trans- chlordane) for 84 days accumulated 1.8 mg/kg wet weight whole body residue. 

[y] Geometric mean of reported BAFs for earthworms (Gish, 1970) converted from dry weight to wet weight assuming 80% water 
composition of earthworms. 

[z] 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)1,4,4,-DDE [Davis (1968), Davis&Harrison (1966), Cramp & Olney (1967), Collett 
& Harrison (1968), Hunt& Sacho (1969), and Gish (1970)] , and 4,4-DDD [Barker (1958), Davis (1968) Davis & Harrison (1966) 
Cramp & Olney (1967), Collett & Harrison (1968) Wheatley & Hardman (1968) Hunt & Sacho (1969) Bailey et al. (1970) Dimond 
et al. (1970) Gish (1970), and Beyer & Gish (1980)] reported for earthworms. Dry soil concentrations calculated assuming 10% 
moisture content in sandy-loamsoils (Donahue et al.. 1977). 

[aa] Geometric mean of 4,4’-DDT, 4,4’-DDD, and 4,4,-DDE BAFs (fresh wtidry wt) reported for roots (carrot, potato, sugar beet), 
grains (corn, oats), and legumes (alfalfa) derived from USEPA (1985) 
by Suter (1993). 

converted from dry weight to wet-weight per values provided 

[ab] BAF for shrews and voles calculated using measured concentrations of DDT, in stomach content and in whole body (Forsyth & 
Petrle, 1984). 

[ac] Whole-body pheasant BAF for4,4’-DDT presented in USEPA (1985); derived from Kenaga (1973). 
[ad]Amphipod to sediment mean tiomagnification factor for total DDT in Lake Michigan and Lake Ontario (Evans et al., 1991). 
[ae] Geometric mean of BCFs obtained from AQUIRE (1994) and AWQC documents (calculated in Appendix _, Table -). 
[af] BAF calculated from data presented by Potter et al (1974). Based on an average dieldrin concentration in cow muscle and fat of 

0.17 mgfkg (dry weight) anda dieldrin concentration of 0.11 mg/kgin the diet (dry weight). 
[ag] Jeffries and Davis (1968). 
[ah] Value for heptachlcs epoxide used as a surrogate. 
[ai] Prey-specific value not available; value shown is small mammal BAF for this chemical. 
[aj] Value from Baes et al. (1984) for leafy portions of plants multiplied by 0.2 to represent 80% water composition of plants, 
[ak] Value derived from biotransfer factors (BTFs), presented in Baes et al. (1984) for uptake into cattle. BTF converted to BAF by 
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Table K-3 
Bioaccumulation Data 

Baseline Risk Assessment 
Operable Unit 1 

NTC Orlando, Orlando, Florida 
. . ‘. . Bioac6+uulation ., ; ‘.. 

.’ .: : Factor [a] 
.I. Analyte iog’k ‘ibl :. :Invetiebratd fc] : 1 Plant fd] 1 Mammal [e] 

multiplying by food ingestion rate of 50 kg/day wet weight. 
Bird If] 

[al] Average of values for industrial soils from Beyer and Cromartie (1987) multiplied by0.2 to represent 80% water composition in earthworms. 
[am] Average of BAF values reported from Wang et al. (1984), Sheppard et al. (1985) and Merry et al. (1986). 
[an] Mean of values reported for Sorexaraneus in MacFadyen (1980). 
[ao] Mean of values reported for soil invertebrates in MacFadyen (1980) converted from dry weight to wet weight. 
[ap] 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. 
[aq] Based on accumulation of cadmium in kidneys of European quail in Pimentel et al. (1984). 
[ar] Median of values reported from Levine et al. (1989). 
[as] Cyanjde has not been shown to bioaccumulate in any organisms. 
[at] Cyanide is naturally occurring in some plants; the extent to which it is taken up from soil is unknown and therefore 

a BAF of 1 is conservatively assumed. 
[au] Geometric mean of BAF values (fresh wt./dry wts) for worms and woodlice (USEPA, 1985-). Fresh weight tissue concentrations calculated 

assuming 80% body watercontent. 
[av]Uptake value (fresh wt./dry wt.) for earthworms from USEPA (1985-) sludge document. Fresh weight tissue concentrations calculated assuming 80% 

body water content. 
[awl USEPA, 1985. 
NA = Not Available 
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PDE = [Pplant X Tplant + Pinvertebrate x Tinvertebrate + ‘Oil ex~osureI x sFF 

Where: 
PDE = Potential dietary exposure (mg/kg) 
PI-I = Percent of diet composed of prey item n 
Tn = Tissue concentration in prey item n (mg/kg) 
Soil 
Exposure = (O.OS)(Soil concentration in mg/kg) 
SFF = Site Foraging Frequency; Area of Contaminated Soil 

(acres)/Home range (acres) (cannot exceed 1) 

Detailed information for each of the indicator species regarding diet, home- 
range, and other biological exposure parameters used in the food-chain model, 
were obtained from the Wildlife Exposure Factors Handbook (USEPA, 1993) and other 
literature sources, and are provided in Table K-4. Incidental soil ingestion 
associated with foraging, preening, and cleaning activities, was conservatively 
assumed to represent five percent of total dietary intake. In calculating the 
SFF, a site area of 15 acres was used in the PCL calculation to conservatively 
estimate wildlife receptor exposures to contaminated soil; in reality, the actual 
exposure area would be much smaller due to the presence of pavement, buildings, 
and sidewalks at the site, and because of the potential that this area will be 
covered by a landfill cap under the presumptive remedy. This area (15 acres) is 
larger than the home range of all three selected receptors, resulting in a 
calculated SFF of 1 and thereby "maximizing" the exposure estimate. 

The potential dietary exposure level for each receptor species was multiplied by 
the receptor-specific ingestion rate and divided by the estimated body weight to 
calculate a Total Body Dose (TBD): 

TBD = PDE x IR 
BW 

Where: 
TBD = Total Body Dose (mg/kgBW-day) 
PDE = Potential dietary exposure (mg/kg) 
IR = Ingestion rate (kg/day) 
BW = Body weight (kg) 

Because the TBD estimates are normalized to the ingestion and body weight of the 
particular receptor being evaluated, they are directly comparable to estimated 
Reference Toxicity Values (RTVs) derived from the literature. The comparison of 
the TBD estimate with the appropriate RTV results in an index (the Hazard Index) 
of potential risk associated with exposure to that particular chemical. 

The toxicity data used for developing receptor RTVs consisted of chronic studies, 
which were preferentially chosen in the following order: 1) feeding studies, 2) 
gavage studies, 3) drinking water studies. Based on these data, RTVs were 
developed to represent a threshold dosage for effects to terrestrial organisms. 
RTVs are expressed in mg/kg BW (body weight)/day (dose normalized to body 
weight). From the toxicological data base (Table K-5), chemical-specific 
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Table K-4 
Exposure Parameters for Representative Wildlife Species 

Remedial Investigation Report, Operable Unit 1 
North Grinder Landfill 
Naval Training Center 

Orlando, Florida 

Representative Wildlife 
Species 

Body 
Weight 

(kc?) 

Reported Diet 
Soil/Sediment 

Ingestion 
(% of diet) 

Assumed Diet for 
Exposure Assessment 

(% of diet) 

Food 
Ingestion 

Rate (kg/day) 

Water 
Intake 
Rate 

V/day) 

Home Range 
(acres) 

Cotton Mouse [a] 0.021 [b] Seeds and some insects [c] 2% soil [d] 88% Plants 0.0029 [e] 0.0031 [f] 0.147 [g] 
(Peromyscus gossypinus) 10% Invertebrates 

Short-Jailed Shrew 
(Blarina brevicauda) 

0.017 [h] Earthworms, slugs & snails, fun- 10% soil [d] 78% Invertebrates 0.0024 [e] 0.0039 [f] 0.96 f 0.09 
gi, insects, and vegetation [c] 12% Plants [cl 

American Robin 
(Turdus migratorius) 

References: 

0.0745 [i] Fruit, earthworms, insects; diet is 5% soil 40% Invertebrates 0.011 [k] 0.01 [I] 0.48 [m] 
approximately 60% plants [i] 55% Plants 

[a] Values for the deer mouse were used for the cotton mouse (USEPA, 1993). 
[b] Average of adult male and female deer mice in North America (USEPA, 1993). 
[c] Wildlife Exposure Factors Handbook (USEPA, 1993). 
[d] Deer mouse value used for cotton mouse. Surrogates were chosen based on similarities in diet. Other values were based on diet composition. USEPA (1993). 
[e] Calculated using the mammal equation based on body weight (Wt.) in kg. Food ingestion (kg/day) = 0.0687 x Wt ‘.‘** (kg) (USEPA, 1993). 
[f] Calculated using the mammal equation based on body weight (Wt.) in kg. Water ingestion (l/day) = 0.099 x Wt ‘.” (kg) (USEPA, 1993). 
[g] Average for male and female deer mice, Virginia/mixed deciduous forest (USEPA, 1993). 
[h] Mean of means reported for male and female shrews in summer and fall (USEPA, 1993). 
[i] Terres (1991). 
[i] DeGraaf & Rudis (1986). 
[k] Calculated using the bird equation based on body weight (Wt.) in kg. Food ingestion (kg/day) = 0.0582 x Wt o.55’ (kg) (USEPA, 1993). 
[I] Calculated using the bird equation based on body weight (Wt.) in kg. Water ingestion (j/day) = 0.059 x Wt ‘.” (kg) (USEPA, 1993). 
[m] Average of mean home range values provided for robins feeding nestlings and fledglings (USEPA, 1993). 

Notes: g = grams 
kg = kilograms 
% = percent 
NA = not available 

kg/day = kilograms per day 
P/day = liters per day 
N/acre = number per acre 



Table K-5 
Ingedon Toxicity Inform&m for wildlife 

Chemical Test Spccics 

- 

Test ‘ljpc 

BaacliocRi+ Assesmcnt 
Opcrablc Unit I 

NTC Orlando, Orlando, Florida 
Duration Effect I LctblRT-V 1 SublethalR’TV 1 Rcfacncc 

mgk$3W-day mgk @W-day 
Oral LOABL LONOAEL 1 

VOLATILE ORGANIC COMPOUNDS 
ectom Rnt 

Rat 
Rat 
MOUX 
Rabbit 

BMIVOLAT’fLE ORGANIC COMPOUNDS 
4ccnaphthcnc MOUX Oral (chronic) 

Rat Oral (chront) 
MOUSC Oral LDI, 
Rodcnts Oral (chront) 
MO”X Oral (chront) 
Rodents Oral (chront) 
Rat Oral (chront) 
Rat Oral (chront) 
MOWC Oral 
MOUSC Oral (sulchronk) 
Rodents Oral (chront) 

OrA 
Oral LD,; 
Oral LD, 
Oral LD,, 
Oral LD,, 

NR 
NR 

NR 
NK 

Reproductive cffccts 
Mortality 
Mortality 
Mortality 
Mortality 

RTEC$ 1993 
RTECS, ,993 
Saq 1984 
RlECS, 1993 
RTECS. 1993 

90 day Liverwcight ircreax 
32 dap Physiologkalchanga 
NR Mortality 
NS Catcimgcnicity 
90 da)s Clinkal and pathological effects 
NS Caninogcnicity 
Prcgmncy Sterilityin offspring 
3.5months Reproductive 
Multi-generational Dsrcased fatilityof Fl progcny;d&reascd F2 littersize. 
6 months Mortality 
NS Cacimgenicity 

Kodcnts 
Rat 
RodC”tS 
Rat 
Rat 
Rat 
Rat 
Rat 
Rat 
Rat 
MO”SC 
MOUSC 
M0”S.C 
tvlousc 
MOUSC 
MOUC 
Rabbit 
Guinea pig 
Guinea pig 
Mammal 
Mammal 
Mouse 

Oral (chronic) 
Oral LDIo 
Oral (chronic) 
Oral LD,, 
Oral 
Oral 
Oral 
Oral 
Oral 
Oral 
Oral LD,, 
Oral 
Oral 
Oral 
OK4 
Oral 
Oral LD,, 
Oral LD,, 
Oral 
Oral 
Oral 
Oral LDI, 

NS Caninogcldcity 
Mortality 17 

NS Catcimecricitv 
NR Mortality . 
NR Reproductive cffccts 
NR Reproductive effects 
NR Rcoroductivc effects 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 

Reproductive effects 
Reproductive effects 
Reproductive effects 
Mortality 
Reproductive effatr 
Rcproductiwcffccts 
Reproductive effects 
Rcproductivc ciiccts 
Reproductive effects 
Mortality 
Mortality 
Reproductive effects 
Reproductive effects 
Rcproductivc cffcctr 
Mortality 

MOUSC Oral(rutxhronk) 13 WC&s Rcnalcifccts 
Rat Oral LD,, NR Mortality 
MOUSC Oral (sulchrontl 90 da)a Ncphopathy.clinkal and patholoejcal effects 
Rodcntr Oral (chronic) NS Catcimgcnicity 
MO”% Oral LD,, NR Mortality 
MWSC Oral(suLhront) 6 months lncrcascd lirerwcight 
Rat Oral LD,, NR Mortality 

MOUSC 

MOWC 

Oral LD5, NR Mortality 

Oral (chroniz) 13 w&r Renaleffcctr I25 

117,030) 

17s 

I,Oal 

IRIS, 1990 
lJSEPk 1984d 
RlEC$’ 1993 
Eislcr, 1987a 
IRIS, 1990 
Eislcr, 1987a 
USEPA. 198lc 
USEPA; 1984~ 
MacKenzie and Angcdnc, 1981 
ATSDR. 1993b 
Eisler, 1987a $3 

2,Oar 

3,3al 

2 

4nthrafcnc 

3cnzo(ajaothrxcnc 
3cnro(a)p)rcoc(s”rrogate for 

Dibcm(a.h)anthraccnc) 
40 
50 

I10Lal 

Eirler, 19878 
USEPA, 1986 
Eislcr, 1987a 
R’fBCS 1993 
R’fEC; 1993 

..i+‘ 

lenzo(b)fiuoranthcne and 
Benzo(k)fluorandxnc 

Icnzo(g,b,i)pcr)~cne 
:XbaZolC 
:hr)aene 
bb(2-Ethflhcd)phthalate 

40 

99 

99 
30,600 

7,140 

1 
6,0(x) 

17,200 
10,mo 
9,x% 

RlEC$1993 d -a 
RlECS, 1993 
RTECS 1993 
R’IECS 1993 
RTBC$l993 
RlECS, ,993 
R’IBCS, 1993 
R’lBC$ 1993 
RTBC$ ,993 
RIECS, 1993 
RlEC$ 1993 
RTBCS, 1993 
RTBCS, 1993 
RTEC$ 1993 
R’TECS, 1993 
R’IECS, 1993 
R’IECS, 1993 

and NIOSH, ,985 
RIECS, 1993 
RTBCS, ,994 

12s IRIS, 1990 
Eider, 1987a 
RTEC$ 1994 
ATSDR. 198% 
R’fECS, 1993 

and NIOSH, ,985 
RlEC$ ,993 

and NIOSH, 1985 
75 R IS, 1990 

30,MO 
78,880 

4,zal 
50 

1,003 
2,050 

34.030 
26,mO 

20,030 
20,cQo 

509,000 

125 

250 
72 

120 

I 

[r---Gil 

2,703 

luoranthene 

Idcm( 1,2,3<d)p,renc 
hcnanthrcnc 

1 



TsMe K-5 
Ingdon Toicity Information for Wddlife 

Chemical Tut Species Test T&e 

BrsclioeRi+ Asscssmcot 
Operable Unit 1 

NTC Orlando, Orlando, Florida 
Duratkn 1 Elfcct I LcthalR’IV 1 SuhlcthalKTV 1 Refactxc 

mgk@W-day 
Oral LOAEL 

mgk@W-day 
LONOABL 

roclor 1254 (surrogate for 
Aroclor 1248 and 1260) 

roclor 1260 (surrogate for 
~roclor 1248 and 1254) 

Ipha-BHC 

‘hlordanc (alpha and 

wm=) 

C-DDE 

Mouse 
Chkken 
Rczk dove 
Amcrkankestrcl 
Mink 
Midi 
Mink 
Chiikcn 
Chicken 
Chkken 
Pheasant 
Rat 
Rat 
Rat 
Rat 
Rat 
Rat 
Mouse 
Mink 
Mink 
Midc 
Mink 
Dog(hcagle) 
Bobwhite 
Mallard 
Rat 
Rat 
Bobubitc 
Mallard 
Rat 
Rat 
Rat 
Rabbit 
Rabtit 

‘W 
Goat 
Rat 
Japan% quail 
Bobuhitc 
Mallard 
Pheasant 
Mouse 
MOUX 

Dog 
Youngchkkcn 
Rat 
MOUC4 
Hamster 
Mallard 
Mallard 

Oral 
Oral (chronic) 
Oral (chroni) 
Oral (chronic) 
oral dose 
0rd 
Oral 
Oral 
Od 
Matenaldict 
Oral 
Oral LDS, 
Oral LDI, 
Oral LD,, 
O~~i 
Oral (chronic) 
Oral (subhronk) 
Oral 
Oral LD,, 
Oral LD>, 
Oral LD,, 
Oral (subhrook) 
Oral (chronic) 
Oral LD,, 
Oral LD;; 
Sioelcoral dose 
Oral (chronic) 
Oral (acute) 
Oral (k”LC) 
Oral LD,, 
Oral LDI, 
Oral LD,, 
Oral LDS, 
Oral LD>, 
Oral LD,, 
Oral LDJo 
oral(sutc hronk) 
Oral LD,, 
Oral LD,, 
Oral LDI, 
Oral LD,, 
Oral (chronic) 
Oral (chronic) 
Oral (chront) 
Chronic 
Oral LD,, 
Oral LDI, 
Oral L.Dlo 
Oral 
Oral 

NR 
NR 
NR 
69 da)a 
160dz.y 
NR 
12Sdayx 
39 UFcks 
NR 
NR 
16 weks 
NR 
NR 
NR 
NR 
2 gmrations 
9w.xks 
NR 

4 months 
2 yc;rs 
8 da)s 
8 da? 
NR 
56 wxks 
5 dap 
5 da)s 
NR 

Reproductive 
Embryonic mortality 
Parental intutation bchvior 
Redsed sperm collccntration 
Reproductive 
Kit gowth 
Reproductive 
Eggpradu: tion and fertility 
Eggprodzdonand hatchability 
Chrk grouth 
Egghabhability 
Mortality 
Mortality 
Mortality 
Reproductive effects 
Rcdmcd lit& size 
Fetalmortalit);matcrnal toxkity 
Rcproductivceffstt 
Mortality 
Mortality 
Mortality 
lmpaied reproduction 
LOABL 
Mortality 
Mortality 
Mortality 
NOABL for rcpodwtixe effects 
Mortality 
Mortality 
Mortality 
Mortality 
Mortality 
Mortality 
Mortality 
Mortality 
Mortality 

Multi-generational Dccrcascd fcrtilify 
5 da)s Mortality 
5 day Mortality 
5 da)a Mortality 

Mortality 
2 yeas Hcpatocelluar hypcrhophyand ntaosk 
30 month 
2 yea 
4 week 
NR 
NR 
NR 
NR 
2 years 
NR 

Rc@oal liver hypertrophy(fcmatcs) 
Histologk changer 
NOAELfor egg hatchatilityand gowth 
Mortality 
Mortality 
Mortality 
Eggshell thinning 
Reprod”ctivc:cmbr)o mortality,crackcd eggs 
Eggshell thinning 

USEPA, 199k 
USBPA. 1976 
~cakall and Peakall, 1973 
Eislcr, 1986 
USEPA. 1993a 
USEPA, 199% 

0.375 USBPA, 199k 
2.44 USEPA, 1993a 

9.8 lJSEPA, 199% 
0.98 USEPA, 1993a 

1.8 USEPA, 1993a 

1,674 
1.6 

f--iiEq 
0.37 

RIEC$ 1993 
Eislcr, 1986 

Sax, 1984 

Ebler, 1986 

-kc] 

RT!X$ 1993 

AISDR, 1988a 

USEPA. 198% 
ATSDR, 1987a 

Hill et al., 1975 

RllXS, 1993 
Eisler, 1986 

Hill etaI.. 1975 

Eirlcr. 1986 
Eislcr, 1986 
Ncwcll et al., 1987 
USEPA, 1976 
Eislcr, 1986 
Eisler, 1986 

___ 
283 RTBCS, 1993 
430 Allen et al, 1979 
33s Allen et al, 1979 
300 Allen et al, 1979 

r--Y Allen ct al. 1979 

I 
180 

35 
29 
62 

I 

800 

1 
>spoo 

1 

0.47 

Allcnct al, 1979 
Allcnct al, 1979 
ATSDR, 1992c 
Hill etal., 1975 
Hill &al., 1975 
Hill ctal., 1975 
USFWS, 1984 
ATSDR, 1992~ 

0.273 0.055 ATSDR, 19% 
0.375 USEPA, 198Ra 

-lb] Eislcr, 1990 
R’IECS, 1993 
RlEC$ 1993 
RlECS, 1993 

2.91 USEPA, 1993b 
USEPA, 1993h 
USEPA, 1993h J 



Table K-S 
IngesCon Toxicity hfowakm for Wddlife 

4 

BaxlioeRi+ Asxssmeot 
Operable Unit 1 

NTC Orlando, Orlaodo, Florida 
Chemical Test Spccics Tat l)pe DllratDn Effect LcthalR’N SublethalRTV Refa 

m&$3W-day m&$3W-day 
Oral LOAEL LONOAEL 

.4’-DDT(rurro@c for 4,4’-DDD Rat Oral LD,, NR Mortality 
and 4$-DDE) 

81 RlECS. ,993 
100 Rat 

Rat 
Rat 
Rat 
Rat 
Rat 
Rat 
Rat 
Rat 
MOlM 
MOUSC 

MOUSC 

MOUX 
MOUX 
MOUSC 

Rabbit 
Rabbit 
Guilwa pig 
Hamster 

DOE 
Dog 
Dog 
MOr*CY 

Chikcn 
Rock dove 
Black duck 
Mallard 
Mallard 
Mallard 
Mallard 
Mallard 
California quail 
Japanese quail 
Pheasant 
Sandhill crane 
Kestrel 
Kcrtrcl 
Barn owl 
MOUSC 

MOUX 
MOUSC 

MOUSC 

Rat 
Rat 

Dog 
Dog 
Mo*cy 
MOUX 

Rat 
Rat 
Guira pig 
Rabbit 
House sparrow 
Chicken 
Rock dove 
Gray partridge 
Chlkar 
Japancre quail 

,v 
Oral LD,, 
Oral 
Oral 
OFA 
OK4 
Ora1 
Oral 
Oral (chronic) 
Oral 
Oral LD,, 
Oral LDI, 
Oral 
Oral 
Oral 
Oral 
Oral LDIO 
Oral 
Oral LD,, 

;;:I gm 
IO 

Oral LD,, 
OrAl 
Oral LD,, 
Oral (sutchronic) 
Oral LD>, 
Oral (chronic) 
Oral LDIo 
Oral (rutchronk) 
Oral 
Oral 
Oral 
Oral LD,, 
Oral LDI, 
Oral LD,, 
Oral LD,, 
Oral (chronic) 
Oral (chront) 
Oral (chront) 
Oral LD,, 
Oral (chronic) 
Oral (chronic) 
Oral (chronic) 
Oral (chronic) 
Oral (chronic) 
Oral (chronic) 
Oral (chront) 
Oral (chronic) 
Oral (s&chronic) 
Oral (subhroot) 
Oral LD,, 
Oral LD,, 
Oral LD,, 
Oral LD,, 

y-f ;;50 
IO 

Oral LD,, 
Oral LD,, 
Oral L.D, 

NR 
NR 
NR 
NR 
NR 
NR 
3 gmcrations 
2 yeas 
NR 

112 
100 
430 

1,850 
250 

USEPA, lY85a 
RlEC& ,993 
RTBC$ 1993 
R’IECS ,993 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 

NR 
NR 
IO w&r 

Mortality 
Reproductive 
Reproductive 
Reproductive 
Reproductive 
Reproductive 
Reproductive 
Reproductive 
Reproductive 
Mortality 
Mortality 
Reproductive 
Reproductive 
Reproductive 
Rcproductivc 
Mortality 
Reproductive 
Mortality 
Mortality 
Mortality 
Mortality 
Reproductive 
Mortality 
Decreased re~odmtivc SWCCIS; toti symptoms 
Mortality 
Rcdmed eggshell thickncrr 
Mortality 
Redmcd eggshell tiidrncss 

135 
200 

504 
81 

124 
148 

250 
150 

I50 
~5,000 

I50 

I 
l---zl 

200 

RMCs 1993 
RTECS, 1993 
RTECS, 1993 
IRIS, 1991 
USEPA. 1993b 
RTEC$l993 
USEPA, 198% 
RTECS 1993 
RTEC$ 1993 
RTECS 1993 
RTEC$ ,993 
RTEC$ 1993 
RTEC$ ,993 
RlEC$ ,993 
RTECS. 1993 

4,0(x) 

2,240 

91.4 [b] 

)ib] 

2.8 
I.16 
2.91 
1.45 

R-f& 1993 
USEPA, ,985a 
RTEC$ 1993 
RIFCS, ,993 
USEPA 198% 
IJSFWS, 1984 
Longorc and Stcr 
USFWS, ,981 

96 day 
NR 
NR 
2 yeas 

eldrin (used as a surrogate 
for Aldrin) 

luk-l)T 
I yea 
2 year 
NR 
8OWekS 
2 yea 
2 yea 
2ycir 
2 yea 
2 yea 
25 montln 
12Odayx 
4uks 
12Oda)r 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
5 days 

Eggshell thinning 
Egg&II thinning 
Reproductive 
Mortality 
Mortality 
Mortality 
Mortality 
Rcdrccd eggshell U~kkncss 
Rcdwed eggshell d,kkncss 
Redrrcd cggshdlthkkncss 
Mortality 
Rodytrcmors 
Livercnlarpmcnt w/ histopathalogy 
Hcpatic cancer 

Lonsorc and Stcr 
USEP.4 1993b 

1 
811 

USEPA; l993b 
USEPA, 1993h 

1,334 
1,2cQ 

USFWS. 1984 
USFWS. ,9&t 

I 

0.563 
0.163 

Ir--Kiq h] 

Histologt changer 
Livcrlcriom 
Irxreaud lixr wcight;liver/bodywcight 
Hepatocyre dcgncration 
Tremors and Conwsionr 
Decreased pup surival 
Operant hebavior 
Mortality 
Mortality 
Mortality 
Mortality 
Mortality 
Mortality 
Mortality 
Mortality 
Mortality 

0.33 
0.1 
1.3 

2 
0.05 
0.05 

0.5 
0.1 

r-zq 

46 
25 
45 
18 
20 
27 

9 
2s 

Oral LD,, NR Mortality 
6 lb1 

70 

USFWi ,984 
USFWS, 1984 
USEPA, 198% 
Wicmcycr, et al., 1 
Longorc and Stcn 
Allen et al, 1979 
NCI, 1978 
IRIS, 1991 
ATSDR, 199,c 
ATSDR, l987b 

0.005 IRIS, 1991 
0.005 IRIS, ,991 

ATSDR, 1987b 
Smithet al.. 1976 
Virp &Bellaard, 

0.025 Smithct al., 1976 
Allen et al, 1979 
.4llen et al. 19/Y 
Allen et al, 1979 
USFWS, ,981 
.4llcn et al. 1979 
IJSFWS, I984 
USFWS, ,981 
usFws, ,984 
Hill et a,.. ,97? 



Table K-S 
Ingestion T0xbityInf0rmaiion for Wildlife 

BasclineRiL Assessment 
Oocrablc Unit 1 

:Id,in (coa.) 

Chemical 

I I 
Caliiornia quail Oral LD,, NR Morfalitv 

Test Species 

NTC Orlando, orlaodo, Florida 
LctlulRTV SubletbalRTV Reference 

Test lype Duration Effect 
mgk@W-day mgk@W-day 

Oral LOAEL LONOAEL 

9 USFWS, 1984 
Hill et al., 19’75 

Oral LD,, f--+1 
79 IJSPWS. 1984 

:ptazhlor (used aa a surrogate 
for Hcptachlor epoxidc) 

Bobtiitc 
Pheasant 
Mallard 
Mallard 
Mallard 
Whistling duck 
Cartlda goose 
Goat 
Sheep 
Cattle 
Mule deer 
Cat 

Dog 
Dog 
Rat 
Rat 
cat 
Rat 
Chkkcn 

I” 

Oral LDIo 
Oral LD,, 
Oral LD,, 
Oral LD,, 
Oral LD,, 
Oral LD,, 
Oral LD,, 
Oral LD,, 
Oral LD,, 
Oral LD,, 
Oral LD,, 
Oral LD,, 
Oral (chronk) 
Oral (chronic) 
Oral (chronic) 
Oral (chront) 
Single oral dose 
singleoral dose 

5 da)s 
NR 
5 day 
5 da)a 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
60 vmkr 
2 year 
I generation 
2 yeas 
NR 
NR 

Mortality 
Mortality 
Mortality 
Mortality 

12 Ibl 
;i ibi 

381 
100 
I41 
100 
50 
60 
75 

Hill et al.. 1975 

Mortality 
Mortality 
Mortality 
Mortality 
Mortality 
Mortality 
Mortality 
Mortality 
Mortality 
Iuc-reawd liar to bodywcight ratio 
lareaad liver to bodyweight ratio 
Increased pup death 
llxrcasd liyir weight 
Mortality 
Mortality 

300 

I 

40 El 62 

Hill et al., 1975 
USFWS, 1984 
USFWS, 1984 
USFWS, 1984 
Allenet al, I979 
Allen et al, 1979 
Allen et al, 1979 
Allen et al, 1979 
Allenet al, 1979 
Allen et al, 1979 

0.013 IRIS, 1993 
0.25 IRIS, 1991 

[l IRIS, 1991 
0.15 USEPA, 198% 

Sax, 1984 
SW 1984 

1 Dir 

- 

2-3ge”rtnr 
15 da)a 
NR 
NR 
NR 
NR 
NR 
NR 
11 da)s 
56 dayr 
lifetime 

ORGANIC ANALY?ES 
uminum 

-sent 

:hromium 

hpp.5 

Mouse Oral (chronic) 

Rat oral (suEchronic) 

Rat Oral LD,, 

Rat CJr*l 

Rat Oral 

Rat Oral LDI, 

Mouse Oral LD,, 
Mallard Oral LDI, 
Cwbird Oral LD,, 
Youngchiken Oral 
MOUSC Oral (chronic) 

Rat oral (chront) 

Rat Oral (chronic) 

Rat Oral (chronic) 

Rat oral (chront) 

Rat oral (s&chronic) 

Rat 0ral(acute) 

Rat Oral (subhronk) 

Rat Oral 

Rat Oral 

Rat Oral 

R.31 Oral 

Rat Oral LD,, 

Rat Oral LD,, 
Mouse Oral LDSo 

Mouse Oral 
Mouse or.31 
Guinea pig Oral LDI, 
Mallard Oral (suhhronk) 

Japawe quail Oral LD,, 

Rat Oral (rubchront) 

Black Duck Oral (subhronk) 

Rat Oral LD,, 

Rat Singleoral dose 

lifeiic 
I3 weks 
68 w&a 
13 ue$ts 
IO days 
13 HFeks 
NR 
NR 
NR 
NR 

NR 
NR 
NR 
NR 
NR 
90 dayj 
5 da)s 
90 da)s 
5 month5 

Reduzed balywight gainof newborns 
Redmcd growth 
Mortality 
Reproductive effects 
Reproductive effects 
Mortality 
Mortality 
Mortality 
Mortality 
NOAEL for egg production 
NOEL 
NOEL 
NOEL 
NOEL 
Renal ultrartructurcchanga 
LOAEL for renal cffccts 
Decreased ovarian weight 
20% population mortality 
Reproductive effects 
Reproductive effects 
Reproductive effects 
Reproductive effects 
Mortality 
Mortality 
Mortality 
Reproductive effects 
Reproductive effects 
Mortality 
Eggprodwtiansupprerrcd 
Mortality 
NOAEL for hbtoparhologk and reFod=rive effects 
~G~ELforrepordrrtivc effects 
Mortality 
ReproductivecEec1s 

I Rat NR Mortality 

4 Mouse oral [chronic) 30 da]s Dar ~ .“itter siles with teratogenic effects 
/ 

NIOSH, l‘X5 
~crnu~ et al. 1989 
Saq 1984 

0.61 
(0.581 

RIECS, ,993 
RMC$ 1993 
RTECS, 1993 
RTECS, 1993 
Eislcr, 1988a 
Eislcr, 1988s 

(---?tbl Herme,w, 1977 
0.825 !R IS, 1990 

5.1 IRIS, 1990 
0.25 IRIS, 1990 
31.5 IRIS, 1990 

763 
1’451 

323 
-18.1tbj 

142 IRIS, 1993 
91 Dietz et al., 1992 _. 

\1981 

I55 
220 

r---q 
23 

448 
1,7al 

ATXDR, 1990d 
Dictz et al., 1992 
RTEC$ 1993 
RTEC?, 1993 
RTECS, 1993 
RTEC$ 1993 
Eislcr, 198Sb 
RTECS, ,993 
RlECS, 1993 
R’,EC$ 1993 
R’I’KS, 1993 
Eisler, l985b 

250 
225 
890 

I 

[I 

200 

[ 

I 
1,4(u 

El 200 

152 

[ lOO( 

Eirler, 1985b 
Hill and Camardae, 1986 
~vankovie andPrcurrman. 1975 
outrageand Seheuhammer, I9 
A’TSDR, 1991g 
NIOSII, I%5 

andRiTCS. I991 
Sax, 198-I 
La&, 1980 - 



: 

Table K-5 

BaxliocRiL Assessment 
Operable Unit 1 

NTC Orlando. Orlando Flnrid. 
Chemical Tat Spccics Test ‘l&x Duration Effect I LethalRTV 1 SubletlulR7-v’ 1 Reference 

c Rat 
Rat 
Ret 
Rat 
Calf 
Rat 
MtJUSC 
MOWC 
MOUSC 

m&@W-day 
Oral LOAEL 

mgk$3W-day 
LONOAEL 

790 
L 
L 

I 
Reproductive effects 
Reproductive effects 
Reproductive effects 
Reproductive effects 
Mortality 
Doxcared fetal bodyweight 
Reproductive cffnts 
Reproductive c&acts 
Reproductive effects 
Rcproductivc effects 
Reproductive effects 
Reproductive effects 
Deereased egg laying fertility, dcxrcased egg shell thkk “ess 
Rcdtscd (rowthand brain Height; abnormal dcvclopment 
Mortality 
NOAELfor developmental effects 

Oral NR 
0W.l NR 
OVA NR 
Oral NR 
Oral LD,, NR 
Oral (subhronk) 12-14 da)s 
04 NR 
OFGil NR 
Oral NR 
Oral NR 
Oral NR 
Ofd NR 
Diet NR 
Od NR 
Oral LD,, 5 da)s 
Oral (chront) 2 generations 

RTEC$ 1993 
RlEC$ ,993 
R’lECS, 1993 
RIECS, 1993 
Eider, 19881, 
McClain andBecker, l97L 
RTEC$ ,993 
RTEC$ 1993 
RTECS, 1993 
RlECS, ,993 
RTBCS, 1993 
RlEC$ 1993 
Eirler, 19881, 
Eislcr. 1988b 
Hill and Camardac, ,986 
Kimmel etal., 1980and 

I,140 
520 

1,mJ 

52 
6,3(Y) 

300 
4,800 

662 

220 

MOUSC 
Domestic an&l 
Mammal 
Kestrel 
Nestlings 
Japancsc quail 
Rat 

Guinea pig Oral LD,, 
Rak dove Oral (chronic) 

Rock dove 
Mouse 
MOUSC 
Rat 
Rat 
Rat 
Rat 
Guinea pig 
MOrkCY 
Rodmtulivcrtcxk 
MOUSC 
MOtM 
MOUSC 
Rat 
Rat 
Rat 
Pig 
Mule deer 
Riur otter 
Mir* 

Dog 
House sparrow 
Rock dove 
Chkkcn 
Bantamchiien 
Prairicchkke” 
Chllcar 
Cortvnix 
Mn!!xd 
Black duck 
Fulvouswhistlhgdwk 
Northern bobwhite 
Bobubitc qwil 
1apanesc quad 
Graypattridgc 
Grayphasant 
Ring-necked pheasant 
MOUX 

Oral LD,, 
Oral (sotchronic) 
Oral (chronk) 
Oral LD,, 
Oral LD,, 
Oral (sutrhronk) 
Oral khrant) . , 
Oral LD,, 
Oral (chronic) 
Oral (s&hr00k) 
Oral (sutchronk) 
Oral LD,, 
Oral (&chronic) 
Oral (rutchronic) 
Oral (chronic) 
Oral LD,, 
Oral irutchronk) 
OraliDI” ’ 
Oral LDIO 
Oral LD,, 
Oral (rutchronic) 
Oral LD5, 
Oral LDI, 
Oral LD,, 

Z;;f ;J$ 
IO 

Oral LD,, 
Oral LDu 
Oral 
Oral (sutchront) 
Oral LD, 
Oral LD,, 
Oral LVI, 
Oral LDI, 
Oral LD,, 
Oral (rutchronk) 
Oral LD,, 
Oral (subhronk) 

24.752 

Grantctal, 1980 
Sal; 1984 
Andas et al., 1982 and 

Dictzet al., I419 
Kendall and Scanlo”, 1985 
ATSDR, 1990~ 
ATSDR, 1990~ 
ATSDR, 1990~ 
ATSDR, 1990~ 

620 ATSDR. 1990~ 
ATSDR, 1990~ 
USEP& 1982 
ATSDR, 1990~ 
Cunningham et al., 1966 
Gianutsos and MuwaX 1982 
NIOSH, I%5 
Sunki, 1979 
Sunki, 
Eisler, l987b 
NIOSH, ,%S 
Eirler, 198ib 
Eislcr, 198% 
Eisler, 1987b 
Eislcr, 198% 
Eislcr. l987b 
Eisler; 198% 
Eislcr, 198ib 
F&cite, 1979 
Fmreitc, 1979 
Eislcr, 1987b 
Eislcr, 198% 
Eirlcr, 1987b 
USRPA i99ib 
Eisler. 198% 
Eirlcr, 1987% 
Eislcr, I987b 
Hill et al., 1975 
E&r, 198.X1 
Eisler, 1987b 
Eider. 1987b 
Eider, 19Rib 
Suzll.i, 1979 

NS 
Mortality 
Kidney pathology: learning dcfkicmes 

Mortality 
90 da)s DclaFd growth of testes 
103weeks Mortality 
NR Mortality 
20 dayl Mortality 
20 da)s Decreased litterweight during gestation 
103 weeks Mortality 
NR Mortality 
18montla Wc+nesr, rigidity 
IO days - 2 months Dsrcascd growthrate 
180 day NOAEL for mortality 

Mortality 
Dayh- 17 @St) Stalbiths and neonataldeath 
Day6-14 (geti) Retarded fetusgrowth 
NR Rcdtccd fertility 

Mortality 
Prcgoancy High irridcrrc of stillbirths 

Mortality 
Mortality 
Mortality 

Prcgralcy High irridcne of stillbirtht 
Mortality 
Mortality 
Mortality 
Mortality 
Mortality 
Mortality 
Mortality 

NR n ___^ 1.._. :__ L., . . RCp1”“YCL’“u, “C,,LI”U, 
2axek~ Reproduction inhibited 

Mortality 
Mortality 

5 day Mortality 
Mortality 
Mortality 

30 da)5 Red-cd rqodwtivc abaity 
Mortality 

SO day Embryotoxicityand teratogcnkity 

r-z?] 

1 
4,050 

410 
22s 

930 
400 

M ercury 22 

organomcrrury 
organmcrc”rg 
orga”omcrc”ry 
organomercury 
orgaoomcnury 
mcthflmetcury 
eth$mecuty 

I 
17.9 

Ed 
I 

12.6 
22.8 

20 
190 

11.5 

mcth$mcrrury 
methylmetwry 
mcth}lmcnury 
mcth$mxcury 

cth~mcrcuty 
organomcmury 
mcth$mctcury 

26.9 

I  ̂ ^_ 
, “.“wj 

0.22 [b] 
37.8 
23.8 
523 
14.4 
17.6 

11.5 
0.64 

0.9 



Table K-5 
fq+-&sn ToCity Jnfomdon for Wildlife 

BaselioeRiL Assessment 
Operable IJoit 1 

NTC O&do, Orlando, Florida NTC O&do, Orlando, Florida 
RCfffence Reference 

Chemical Chemical Test Species Test Species Test tie Test tie DllratiXI DllratiXI Effect Effect LethalKlV LethalKlV SublethalRTV SublethalRTV 
mgk@W-day m& &W-dav mgk@W-day mgk@W-day 

Oral LOAEL LONOAEL LONOAEL 
NIOSH. 195 NIOSH. I95 

silver Mouse lntraperitoncal (xute) Mortality 34 1 

Rat Oral (chronk) 37 ueek Weight gain 2222 ATSDR, 199Of 

MO”SC Oral (chronic) 12Sdays Hypoactivity r--iq ATSDR, 199Of ATSDR, 199Of 
SW. 1984 

rhhaoum Wallhum r.ar Rat Oral LD,, NR Mortality 1 

Rat Rat Oral (&-chronic) 30 to hOdays adverse testicular effects r-q IRIS, 1993 

Ring-necked Ring-necked pheasant Oral LD,, NR Mortality 23.7 USFWS, 1984 
USFWS, 19&I 

Goldencaglc Goldencaglc Oral LD,, NR Mortality 
H 

90 

5 da)s Mortality 96 Hill and Camaardcse, 1986 
Vanadium Vanadium Japanese quail Oral LD,, 

2 month3 H>pcttension IS Sust and Kentcra, 1986 
Rat Oral (suhhronk) 

Oral (sutchront) 35 dag NOAELfor dexlopment cffeFts 8.4 Domingo, ctal., 1986 Domingo, ctal., 1986 
Rat 
Chkken Oral (subhrook) 6wecks Decrcasc in egg-laying El 11 c] Bcrgetal., 1963 Bcrgetal., 1963 

2,510 RTBCS, 1993 RTBCS, 1993 
Zin Zin Rat Oral LD,, Mortality 

Rat oral Gestation Fetal rcsorptiom in 4 to 20% of population Shliikerand Cox, 1968 

( 
~200) 

3-13 day Mortalityand gastrointestirral effects Straube et al., 1980 Straube et al., 1980 
FmTct Oral 
Rat oral (suthront) NR Kidneytoxjcity 160 Llobet, et al., 1988 

NOICI: 

LD,, = Doscresultingin SO%mortalityintest population LOAEL = Lowest Observed AdverseEffect Level 

&A Bodyweight NR = Notreponea 

[alValue for bcmo(a)p>xnechosen s asurrogate forallPAHs. Chemkal-specifit totiitystudia forccologicallysignaicant endpoints arc Iazking for otbzrPAHs. 

[b] Coovcrtcd to dose pcrkilogam bodyweight bymultipljing byingestion and dividing by body weight. Body weights for birds obtained from Dunning. 19&l. 
Ingestion rateswcrccakulated uringthe followiogregr&on equation (for all birds) kom Nag+et al., 1987: Food Ingestion &g/day) = 0.00582 ‘BodyWeight ““(kg). lnpstionrates for thechkkca iromNRC. 1984 (pg 13). 

[c]Convertcdfrom 30 ppm to 11 mgk$W-dayusingstandarddeiaultparamcterr (USEPA, 1988b). 
[d] Doscsconverted from pg@W/dayto mgk paw/day 

b 



toxicity values for analytes detected in surface soil at OU 1 were selected as 
the RTVs (Table K-6) for each type of receptor (indicator species) evaluated. 
The RTV selection procedure included the general guidelines below: 

. When taxon-specific data were unavailable, available toxicological data 
were used as surrogate tqxicological benchmarks for various indicator 
species (e.g., a value from a sublethal avian study was used for an 
avian receptor RTV, regardless of avian species tested in the study). 

. RTVs are conservatively selected from available literature to represent 
the lowest available reported adverse effect threshold for reproduc- 
tion, growth or survival (see Table K-5). The RTVs are incorporated 
into the food-web model described below. When an LD,, value is selected 
as the basis for the RTV, a factor of 0.2 was applied to the acute 
mortality endpoint (e.g., the LD,,), and a factor of 0.1 was then 
applied to that value to approximately a chronic effects threshold (the 
acute-chronic ratio for many chemicals is approximately 10 [Newell et 
al., 19871). When no RTV value is available for birds, the most 
conservative value for mammals is used. These methods may underesti- 
mate or overestimate risk. 

. When acceptable study results were unavailable, the CPC was assigned an 
appropriate surrogate chemical for which adequate toxicological data 
exists (e.g., 4,4'-DDT was used as a surrogate for 4,4'-DDD and 4,4'- 
DDE). 

. Efforts were made to avoid deriving RTVs based on carcinogenicity as an 
endpoint. For some PAHs, however, no other data were available. 
Therefore, all PAHs were assigned the RTV for benzo(a)pyrene, which is 
based on a reproductive endpoint, as a surrogate. 

Development of Protective Contaminant Levels (PCLs). The utilization of PCLs 
assumes that an acceptable level of risk associated with exposure to each 
contaminant is equal to 1 (Hazard Quotient [HQ] = 1). In keeping with a risk 
level of 1, a particular contaminant-specific RTV, expressed as mg/kgBW-day, is 
equal to a receptor's target intake dose. In calculating PCLs, the RTV is 
divided by the TBD to estimate a safe or protective concentration of a particular 
contaminant, as shown by the following equation: 

PCL = RTV 
TBD 

Where: 
PCL = Protective Contaminant Level (mg/kg) 
RTV = Reference Toxicity Value (i.e., target dose) (mg/kgBW-day) 
TBD = Total Body Dose (mg/kgBW-day) 

PCLs were developed for all analytes, for each of the terrestrial receptor 
organisms evaluated in the OU 1 ERA; these PCLs are presented in Table K-7. For 
each analyte, the lowest PCL among the indicator species selected for evaluation 
of surface soil at OU 1 was selected as the PCL value to be compared to the 
analytical data. For the majority of the contaminants evaluated, the short- 
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Table K-6 
RTVs Selected for Ecological Risk Assessment 

Units (mg/kgBW/day) 

Baseline Risk Assessment 
Operable Unit 1 

NI’C Orlando, Orlando, Florida 
Small Mammal [al Small Bird [b] Predatory Mammal [cl Predatory Bird Id] 

Lethal Sublethal Selecied Lethal Sublethal 
(l/SLD,, (LOAEL) KTV (l/SLD,, (LOAEL) 

Compound 

Volatile Organic Compoo 
Acetone 
kmivolalile Organic Corn 
Acenaphthene 
Anthracene 
Benz$a)anthracene 
BenaJ(a)pyene 
Benm(b)Buoranthene 
Benm(g,hj)per$ene 
Benzo(k)fluoranthene 
Carbazole 
Chryene 
Dibenz(ah)anthracene 
bis(2-Eth$heqI)phthaIate 
Fluoranthene 
Indeno(l,2,3-cd)pyrene 
Phenanthrene 

Is 
600 273,000 600 [e] 1 600 273,000 600 [e] 1 600 273,000 600 [e] 1 600 273,000 600 [el 

3,400 10 PI 10 
24 Ihi 10 Ihl 10 
24 IO 10 
24 Ihi 10 lhl 10 
24 [hi 10 lhl 10 
24 Ihi 10 Ihl 10 

100 NA 100 [e] 
24 Ihl ‘0 PI 10 
24 [hi 10 IhI 10 

160 35 35 
40 ‘0 PI 10 
24 bl 10 lhl 10 

140 10 Ihl 10 
160 10 [h] 10 

24 ihi 10 lhl 10 
3,400 10 PI 10 

24 lhl 10 Ihl 10 
24 10 10 
24 fhi 10 PI 10 
24 fhi ‘0 Ihl 10 
24 fhl 10 ihl 10 

100 NA 100 [e] 
24 Ihi 10 PI 10 
24 fhi 10 Ihl 10 

160 35 35 
40 10 Ihl 10 
24 [hl 10 IhI 10 

140 10 [h] 10 
160 10 [h] 10 

24 Ihi 10 lhl 10 
3,400 10 lhl 10 

24 ihI 10 I’4 10 
24 10 10 
24 IhI 10 lhl 10 
24 fhl 10 IhI 10 

24 14 10 Ihl 
100 NA li [e] 

24 [hi 10 lhl 10 
24 [hi 10 [hl 10 

160 35 3.5 
40 10 PI 10 
24 [hi ‘0 Ihl 10 

140 10 lhl 10 
160 10 [h] 10 

24 PI 10 IhI 10 
3,400 10 bl 10 

24 Ihl 10 Ihl 10 
24 10 10 
24 [hl 10 IhI 10 
24 Ihi 10 fhl 10 
24 ihi 10 Ihl 10 

100 NA 100 [e] 
24 [hl ‘0 lhl 10 
24 [hl 10 IW 10 

160 35 35 
40 ‘0 lhl 10 
24 [hi 10 Ihl 10 

I40 10 lhl 10 
160 10 [h] 10 Pyrene I 

‘esticides and PCBs 
Am&r- 1260 100 6.4 6.4 1 16 0.9 0.9 1 100 0.0075 0.0075 ) 16 9 9 

35 
40 
40 

17.4 [j] 

5 5 16 5 5 
16 16 4.8 0.031 [f] 0.031 
16 16 4.8 0.031 [f] 0.031 

3,540 PI 17.4 [e] 119 [k] 0.14 [k] 0.14 
3,540 PI 140 [e] 119 [k] 0.58 [k] 0.58 
3,540 17.4 [e] 119 0.14 0.14 

0.65 [m] 0.65 0.6 0.65 [m] 0.6 [e] 
0.35 [n] 0.35 12.4 [n] 0.35 [n] 0.35 

5 16 5 5 
16 4.8 0.031 [f] 0.031 
16 4.8 0.031 [f] 0.031 

0.2 119 [k] 0.14 (k] 0.14 
0.2 119 [k] 0.58 0.58 
0.2 119 0.14 0.14 

0.65 0.6 0.65 [m] 0.6 [e] 
0.35 12.4 [n] 0.35 [n] 0.35 

alpha -BHC 
alpha-ChIordane 
gamma-Chlordane 
4,4’- DDD 
4,4’- DDE 
4,4’-DDT 
Dieldrin 
Heptachlor epxide 
hrganic Compounds 
Aluminum 
Arsenic 
Batium 
Cadmium 
Chromium 
Copper 
Lead 
Manganese 
Mercury 
Silver 

140 61 
17.4 

13 
8 [n] 

I 
740 425 425 
3.6 1 1 

430 IA 198 198 
30 10 10 

25.2 200 25.2 [CT] 
188 100 100 

75 50 If1 50 
2,300 [g] 140 140 

2.2 0.064 0.064 
6.8 18.1 6.8 - [cl 

740 425 425 
2,929 0.58 0.58 

430 I81 198 198 
30 21.5 21.5 

25.2 1,400 25.2 [e] 
188 100 100 

60 2.5 2.5 
2,300 ki 140 140 

0.2 0.1 0.1 
6.8 18.1 6.8 [cl 

740 425 425 
3.6 1 1 

430 lgl 198 198 
30 10 10 

25.2 200 25.2 [el 
188 100 100 

75 6.25 6.25 
2,300 kl 140 140 

2.2 0.064 0.064 
6.8 18.1 6.8 [e] 

740 425 425 
29 0.58 0.58 

430 l&4 198 198 
30 21.5 21.5 

25.2 1,400 25.2 [e] 
I88 100 100 
60 2.5 2.5 

2,300 ki 140 140 
3.6 0.5 0.5 
6.8 18.1 6.8 [el 

Ri __ .jMMz.WKl 
“I 

I 
1. 1 -96 



Table K-6 
RTVs Selected for Ecological Risk Assessment 

Units (mg/kgBW/day) 

Baseline Risk Assessment 

Thallium 

Operable Unit 1 
N%C Orlando, Orlando, Florida 

Small Mammal [al Small Bird lb] Predatory Mammal [cl Predatory Bird [d] 
Sublethal Seleded Lethal Sublethal Selected Lethal Sublethal Selected Lethal Sublethal Seleded 
(LOAEL) RTV (l/S LD,, (LOAEL) RTV (l/S LD,” (LOAFJL) RTV (l/S LD,, (LOAEL) RTV 

7 0.7 0.7 4.74 0.7 0.7 7 0.7 0.7 18 0.7 0.7 

Vanadium 19.2 8.4 8.4 19.2 11 11 
zinc 390 [g] 200 200 390 [g] 200 200 

Notes: 
NOAEL = NoObserved Adverse Effect LeveI. Valuecorresponds to the boxed valuein Appendix-,Table --5. 
LOAEL = Lowest Observed Adverst Effect Levd. Value corresponds 83 the boxed value in Appendix _, Table --5. 
LD50 = Median lethal dose. Value corresponds to one-tifthof the boxed value ftom Appendix_, Table _. 
NA = Not available. 

19.2 8.4 8.4 19.2 11 11 
390 [g] 200 200 390 [gl 200 200 

[alThese RTVs represent safe chemical concentrations for the cotton mouse and the short tailed shrew. 
[b]These RTVs represent safe chemical concentrations for the American woodcock, meadovviark, and the spotted sandpiper. When no data were available, the small mammal value was used as a surrogate. 
[c] These RTVs represent safe chemical concentrations for the red fox and the raccoon. When no data were available, the small mammal values were used as a surrogate. 
(dj These RTVs represent safe chemical concentrations for the great horned oval, theosprey, and the great blue heron. When no data were avaialable, the small birdor small mammal values were used as a -. 

surrogate. 2 
[e] Thelethal RTV was selected for modeling suHethaJ effects because receptors exposed to the compound are likely to exhibit lethal effects prior fo anysutiethaf effects; this represents the most conservative : 

scenario for evaluating total risks to receptors. 
[f] Value is an NOAEL rather than a chmnic LOAEL. 

.’ r -_ 
[g] Valueis an acute LOAEL rather than an LD 5~ 
[h]The small mammal value for benzo(a)pyrene was used as a surrogate. 
[i] All values for dieldrin were used as surrogates. 
[j]The small mammal value br4,4’-DDT/4,4’-DDE was used as a surrogate. 
[k]The small bird value for 4,4’-DDT/4,4’-DDE was used as a surrogate. 
I] The predatory mammal value for 4,4’-DDT/4,4’-DDE was used as a surrogate. 
[m] The small mammal value for dieldrin was used as a surtogate. 
[n] Ah values tbr heptachlor were used assurrogates. 
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Ecological Protective Contaminant Levels (PCLs) c 
I Semivolatile Organic Compounds (mgkg) 

acenaphthene 5.1E+02 

anthracene 5.1E+O2 

benzo(a)aothra 5.1E+02 

bemo(a)pyren 5.1E+02 

benzo(b)fluora 5.1E+02 

benzo(g,hi)pe 5.1E+02 

benzo(k)fluora 5.1E+O2 

bis(2-ethylhex l.SE+03 

carbazole 4.9E+O2 

ohrysene 5.1E+O2 

dibenz(ah)anth 5.1E+O2 

fluoranthene 5.1E+O2 

indeoo(L2.3~c 5.1E+02 

phenantbrene 5.1E+O2 

pyrene 5.1E+02 

PesticideslPCBs (mgkg) 

4,4’-DDD 5.3E-01 

4,4’-DDE 9.9E-01 

4,4’-DDT 2.6E+oo 

Aroclor-1260 9.8E+OO 

BHC-alpha 1.7E+Ol 

chlordme-alph 8.4E+Ol 

chlordane-gam 8.4E+Ol 

Dieldrin 1 .OE+OO 

Heptachlor ep 2.8E+OO 

Inorganic Analytes (mgkg) 

aluminum 1.9E+O4 

arsenic 2.9E+Ol 

barium 1.3E+04 

cadmium 3.OE+Ol 

chromium 4.4E+O4 

COPPer 2.2E+O3 

lead lSEtO2 

manganese 3.2E+03 

mercury 4.1E+OO 

silver 5.7E+O2 

thallium 3.OE+OO 

vanadium 3.OE+02 

zinc 9.OE+02 

2SE+O3 5.4E+O2 

2.5E+O3 5.4E+O2 

2.5E+03 5.4E+O2 

2.5E+03 5.4EiO2 

2.5E+O3 5.4E+O2 

2.5E+O3 5.4E+O2 

2.5E+03 5.4E+02 

9.4E+O3 1.9E+O3 

l.OE+O3 5.3E+02 

2.5E+03 5.4E+O2 

2.5E+O3 5.4E+O2 

2.9lz+o3 5.4E+O2 

2.5E+O3 5.4E-02 

2.5E~03 5.4E+O2 

2.5E+O3 5.4E+O2 

4.OE+OO 

7.3E+OO 

1.7Ez+o1 

6.6E+ol 

l.lE+02 

6.3E+O2 

6.3E+O2 

s.OE+oo 

2.OE+Ol 

3.8E-01 

7.1E-01 

1.9E+OO 

1.4E+Ol 

1.7E+o1 

1.7E-01 

1.7E-01 

8.3E+OO 

2.9E+OO 

l.lE+O5 

1.5EtOl 

3.OE+O4 

5.3E+OO 

2.7E+05 

l.OE+O3 

7.9E+02 

l.lE+04 

3.9E+OO 

1.2E+03 

2.3E+Ol 

1.8E+03 

2.OE-03 

2.OE~04 

6.1E+ol 

1.4E+04 

2.2E+Ol 

6.6E+O3 

7.8E~O2 

3.9E+O2 

3.4&+03 

2.9E+O 1 

6.1E+02 

3.1E+OO 

4.1E~O2 

5.1E+O2 

5,1E+02 

5.1E+O2 

5.1E+02 

5.1E+O2 

S.lE-02 

5,1E+02 

1.8E+O3 

4.9E+O2 

5.1E+O2 

5.1E+0’2 

5.1E+O2 

5.1E+02 

5.1E+02 

5.1E+02 

3.8E-01 

7.lE-01 

1.9E+OO 

9. SE+00 

1.7E+Ol 

1.7E-01 

1.7E-01 

1 .OE+OC 

2.8E+OC 

1.9E+O4 

1.5E+Ol 

1.3E+04 

5.3E+O( 

6.6E+O: 

7.8E+O; 

1.5E+O: 

3.2E+O: 

3.9E+O( 

5.7E+O: 

3.OE+O( 

3.OE+O: 

Notes: @kg = milligrams per kilogram. 
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Table K-8 
Potential Sources of Uncertainty in Ecological Risk Assessment 

Remedial Investigation Report, Operable Unit 1 
North Grinder Landfill 
Naval Training Center 

Orlando, Florida 

Potential source Direction of 
Effect 

Uncertainties Associated with Problem Formulation 

Justification 

Exposure pathways evaluated Underestimate Due to the urban nature of OU 1, no evaluation of risk to 
predatory mammals and birds was conducted. This may 
represent an underestimate of risk to certain ecologi’cal recep- 
tors that may possibly use the limited ecological habitat to 
prey on smaller mammalian and avian species, 

Uncertainties Associated with CPC Selection Process 

Degradation of chemicals not considered Overestimate Risk estimates are based on recent chemical concentrations. 
Concentrations will tend to decrease over time from degrada- 
tion and the formation of daughter products. 

No evaluation of TIC data Underestimate Risk was not calculated for potential exposure to these com- 
pounds. 

Uncertainties Associated with Exposure Assessment 

Food chain not assumed to occur at site Unknown Occurrence of the food chain at OU 1 is unknown. 

Uncertain occurrence of receptors at sites Unknown Actual occurrence at the sites by receptors considered in the 
OU 1 ERA is uncertain. 

Extrapolation of literature values from 
test species to representative wildlife 
species 

No evaluation of dermal or inhalation 
exposure pathways 

Maximum exposure scenarios 

Unknown Species differ with respect to absorption, metabolism, distribu- 
tion, and excretion of chemicals. The magnitude and direction 
of the difference will vary with each chemical. 

Underestimate The dermal and inhalation exposure pathways are generally 
considered insignificant due to protective fur, feathers, chitin- 
ous exoskeletons, and the low concentration of conlaminants 
under natural atmospheric conditions. However, under certain 
conditions, these exposure pathways may occur. 

Overestimate It is unlikely any receptor would be exposed concurrently to 
maximum concentrations of all CPCs. 

BAF estimation 

Continuous uptake and bioaccumulation 
of CPCs by soil biota 

Bioaccumulation of CPCs in leafy por- 
tions of plants 

Unknown 

Unknown 

Overestimate 

As many literature values were not available for some species 
and analytes, alternate BAFs were derived using other assump- 
tions or regressions. There is additional uncertainty Irelated to 
the averaging the log K,, values for PAHs prior to calculating 
BAFs using the Travis and Arms (1988) regression equations, 
resulting in an overestimate of risk to some compounds and an 
underestimate of risk to other compounds. 

Tissue and organ responses to CPC uptake were represented 
by a linear function, that is an oversimplification of a more 
complex system (i.e., trophic states and lipid concentrations 
may affect bioaccumulation). 

Ryan and others (1988) states that compounds with log K,,,s > 
5 are unavailable to plants due to soil sorption. Compounds 
with log K.,,s > 5 will be taken into the roots of plants, but are 
not easily transported into the leafy parts of plants (Briggs and 
others, 1982; 1983). The PCL calculation model overestimates 
CPC exposure via plant ingestion to those receptors that only 
eat the leafy portions of plants. 

See notes at end of table. 
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Table K-8 (Continued) 
Potential Sources of Uncertainty in Ecological Risk Assessment 

Remedial investigation Report, Operable Unit 1 
North Grinder Landfill 
Naval Training Center 

Orlando, Florida 

Potential source 
Direction of 

Effect 
Justification 

..~ 
Relative uptake of inorganics by different Unknown Estimated plant BAFs for certain inorganics were based on BAF 

plant species data for leafy produce grown in sewage sludge. Variability in 
type of plant and substrate may make the chosen BAF values 
an overestimate or underestimate of actual uptake. 

Uncertainties Associated with Effects 

Lack of toxicity information for reptile 
species 

Unknown Information is not available on the toxicity of contaminants to 
reptilian species resulting from dietary or oral exposures. It is 
assumed that if mammals and birds are protected then reptiles 
should be protected also; therefore, reptiles were not evaluated 
in the risk assessment. However, reptiles may not be protect- 
ed if they are more sensitive than mammals or birds. 

Use of measurement endpoints Overestimate Although an attempt was made to have measurement end- 
points reflect assessment endpoints, limited available eco- 
toxicological literature resulted in the selection of certain 
measurement endpoints that may overestimate assessment 
endpoints. 

Lack of toxicity information for mammals Unknown Reference toxicity values for certain compounds and receptor 
or birds groups were not available, therefore, surrogate values were 

used to calculate PCLs. 

Lack of site-specific toxicity and bioaccu- Unknown 
mulation data 

Uncertainties Associated with Risk Characterization 

Effects characterization is based solely on literature values. 
No site-specific biological data has been collected at OU 1. 

Risk evaluated for individual terrestrial re- Overestimate Effects on individual terrestrial organisms may occur with little 
ceptors only population- or community-level effects. However, as the 

number of affected individuals increases, the likelihood of 
population-level effects increases. 

Multiple conservative assumptions Overestimate 

Notes: CPC = contaminant of potential concern. - 
TIC = tentatively identified compounds. 
CRQLs = contract required quantitation limits. 
CLP = contract laboratory program. 
BAF = bioaccumulation factor. 
OU = operable unit. 

Cumulative impact of multiple conservative assumptions yields 
high risk to ecological receptors, and may result in risk at back- 
ground concentrations or the prediction of risks when there is 
no potential for adverse effects. 

ERA = ecological risk assessment. 
PCLs = protective contaminant levels. 
K0,.,s>5 = octanol-water partition coefficient 
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tailed shrew (due to its small home range, voracious appetite, and insectivorous 
diet) was found to be the ecological receptor species with the lowest PCL. The 
PCL values used in the OU 1 ERA represent the concentration of each analyte in 
surface soil that, if not exceeded, is expected to be protective of all 
terrestrial organisms. 
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