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FHPC RCRA ANNUAL REPORT FOR CALENDAR YEAR 1989 

APPENDIX I V  

August 1989 Sampling Round Laboratory 

Analysis Data Sheets 



Pa 0 So. 1 
02728/90 

 rosa bieren- of Woll Identifieation 

Kus\ut, 1989 
to Sam 10 Ibentiiicatlon 

' RCRA useasrent sampling 

Sample #umb.r 
66490 
66492 
66495 
66496 
66497 
66498 
66499 
66500 
66501 
66502 
66503 
66504 
66505 
66506 
66507 
66508 
66509 
66510 
66511 
66513 
66513 

' 66514 
66515 
66516 
66517 
66518 
66519 
66520 
66521 . 
66522 
66523 
66524 
66523 
66526 
66537 
66528 
66529 
66533 
66534 
66535 
66537 
66538 
66540 
66541 

66543 
66544 
66545 

- -  

66542 

W t i o n  
1027 
TRIP 
1038 
1081 
1024 
2066 
3066 
3001 
4001 
2021 
2010 
3010 
4010 
2013 
3013 
4013 
2051 
3051 
2055 
3053 - 3008 
4008 
3024 
1083 
3010 
TRIP 
TRIP 
mu? 
TRIP 
mu? 
4008 
TIUP 
3001 
RINS 
TRIP 
TRIP 
1052 
1079 
1080 
2019 
3019 
2037 
3037 
2043 
3043 
2084 
3084 

uns 
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Pa 0 #o. 3 

. &/SO 

0 
. 

Sample Ifumber 

66547 
66548 
66550 
66551 
66552 
66553 
66554 
66555 
66556 
66557 
66558 
66559 
66562 
66564 
66565 
66567 
66568 
66570 
66571 

66573 
66574 
66373 
66577 
66578 
66580 
66581 
665W 
66583 
66584 
66585 
66586 
66587 
66588 
66389 
66595 
66596 
66597 
66598 
66599 
66600 

66573 . 

# 

Location 

2043 
RINS 
TRIP 
TIUP 
TRIP 
TRIP 
TIUP 
TIUP 
1025 
1031 
1074 

1079 
1080 
2019 
3019 
2037 
3037 
2043 . 
3043 
2084 
3084 
2043 
RINS 
2027 
2037 
2084 
3084 
1080 * 

3043 
2043 
2084 
3084 
1025 
1031 
1074 \ iosa 
2027 
2027 

1081 
1053 

3043 

4 



1 .  . 1149 
INTERNATIONAL TECHNOLOGY ANAIXTICAL 

SERVI- CORPORATION 0 

A t t n :  Hoathor Bond 
c/o As1 Inc. 
10845 Hamilton Clovor Road 
ROSS, OH 4S061 

Datr: Septembor 29, <1989 

Job Numbor: IRST 35561 P.0 Numbor: Accounts Payable 

This is tho Cortificato of Arulysis  for tho following: 

66(cqr 
b w i q  
LW/n 

Client Project ID: R(pc RI/F'S 
Date Receivod by kb: 08/11/89 
Nunbet of Samples: Thrao (3) 
Sample Typo: Gro\nsQI.tor 

I. 

On A q p t  11, 1989, throo (3) Soun$uator v q h o  wore rocoivod a t  XTAS-Oak Ridge Lab 
from khmncod Scioncoa I-., b a a ,  03rio. %o l i r t  of analytical tost. porformad, ar vel1 
u &to of roeoipt .nd u d y o i r  c a b .  f d  in tho attached roport. 

B l r n l u  aro idaatifiod w i t h  cliont sup10 ID'r rtutiry with oithor OQX.  .bo or 'QX.. .Bg. 
Data aro roportod Vith tha q u l i f i o r  'tP if tho compound v u  .rulyzod.for but not 
btoctod.  Lioto w i t h  coawatratiou d t  coda and lab and cliont suffix cod. dofinitiona 
aro att.cb.4. 

If. 

Th. d y t i c a l  r o d t o  for thi. roport u o  pnsontod by analytical tost.. Each rot of 
data will includ. r..ple ibratiflcation inforution, th. ana ly t i ca l  r u u l t . ,  urd tho 
appropriate &teutloa lSmlX8. I4ot.l uulpw - to  porfotnd by Inductitnly Coupled 
Plum (fa) Spoa-q, m e  f o r  load uhich ru .rulyzod by Graphite hrnaco Atoaic 
Ab80rpttm s-0 

. . .  . . .  . .  5 

. . .  
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Advancod Scioncos, Inc. 
Dato: Soptombor 29, 1989 
Cllont Projoct ID: RI/FS F o m l d  

Tho vo la t l l o  .rrrrlyros woro par fornd  on 08/20/89 - 08/21/89. 
vol l .  

Tho ramplo nma procaabd 
A l l  QC rasul t r  vora within Tho M m D  umlyror wore porforrrd on ramp10 66498. 

Qc limits. 

Data woro roportod w i t h  qual i f ia rs  u f o l l w s :  

U - Compound .rrrrlyzad for but not datoctod. 
B - Compound was f o d  i n  tho method blank. 
J - Compound datoctod but b o l w  tho contract roqufrod 

quantitation l i m i t .  Tho value givan v u  an eatbat.. 

. 'a:.. - 

. . . .  . . . .  . . . . . . . .  : T ' .  . .  . .  . .  

. . . .  
. .- .. - . '  ,... e Z" 

\'-.. 

. ' . C . .  .... r. ;..: .. .,;..:; . .: . . . .  . . . . . . .  6 . .  . .  . .  . .  . .  
.:: : . . .  . .  

&.!< '&,. ;. . . . .  .:, . - . :  , '.:.:.+'..- .. . .  .. - .  . . i  4 . . .  
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Advancad ScIanca8, 'fnc.' 
Data: Saptombor 29, 1989 
C11.nt Project ID: U/PS Fanuld 

rTANAI;VTICALSEELVIa 
Page 3 of 4 OAnIDGE,RJ 
Job W e t :  I'S"l 35561 

K u A  
66498 

66498M 
66498MD 
66499 

66510 

6651- 

6631- 

B S U X ~ A P Y  T A B L g  

m 
CC9380 
CC9369 
CC9372 
CC9372 
CC9372 
CC9372 
cc9377 
cc9377 
CC9381 
CC9382 . CC9383 

. CC9370 
cc9373 
cc9373 
cc9373 
cc9373 
CC9378 
a 9 3 7 8  
cc9304 
CC9371 
a 9 3 7 4  
CC9374 
a 9 3 7 4  
a 9 3 7 4  
cc9384 
cc9364 
a9375 
a9373 
a 9 3 7 1  
cc937s 
a9376 
m376 
-376 
cc937c 

&- 

. .  
. . . .  . .  

.... . ;:.. . . . i . .  . .  . .  . .  
. .  . .  

. .  
. .  
. . . . . .  . .- _ .  - . .  

7 
. .  
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Adv8nc.d Scionc.8, he. 
D8to: Sopt8.b.r 29, 1989 
Clime Projoct ID: RI/Ps F o n v l d  

66896 cc9377 1.43 - 1.80 
66499 CC9378 2.69 - 3.10 
66510 CC9379 0.925 - 1.16 
BfMIg BLANK c1.0 - 0.170 

...... 
1:. , 

. . .  . -  . ._ 

. . .  .. .. .. :. .-. . . . . . . . . .  

3 
1 

.. - .  . . . . . . . . . . .  _. ... . . .  . . .  . .  
. . . . . .  
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;CONCENTRATION UNIT" COD= 

I REcoveRI 

I SOLIDS Poroont S o l i d 8  Contoat 

COLONIEWlOO Coloniodl00 mlllilltors (baotoriologioal 

I W K O  Wlw- mr Ulwram (PPI 

ooneontrrtioa) 

Ho/ LITER nilligrrps por L i t o r  ( p p l )  

oO/KO Microgram per K i l o g r a m  (ppb) 

WLITRR ~&aragru por Litor (ppb) 

. .  

-. . 
.- ~ . 

- .  , . .  
. .  . .  

.'A _. . . 



19 

nsD 

D 

3 

SD 

s1 

92 

R 

A 

0 

? 

8 t  

n 
DL 

0 .  

mtrk Spike (8up lo  rpikod boforo prop) 

. . .  . .- 

- . . ,.. 



Table EDT-4 

€PA CLP ORGANIC QUALIFIERS/RECOVERY FLAGS 

U - Indicates compound was analyzed for but not detected. The sample quan- 
t i t a t i o n  l i m l t  nust be corrected for d l l u t l o n  and f o r  percent molsturc. 

J - Indicates an estimated value. Thfs f l ag  1s used e i ther  when estlmatlng a 
concentration for ten ta t tve ly  i den t i f l ed  compounds where a 1:l response Is 
assumed, o r  when the mass spectral data indicate the presence o f  a com- 
pound tha t  meets the Iden t i f i ca t i on  c r l t e r i a  but the resu l t  i s  less  than 
the  sample quant l ta t ion l i m l t  but greater than zero. 

C - T h i s  f l ag  applies t o  pest lc lde resul ts  where the ident i f i ca t ion  has been 
confirned by =/US. 

B - This f l a g  I s  used when the analyte I s  found I n  the associated blank as 
we l l  as i n  the sanple. It Indicates possible/probable blank contamlnatlon 
and warns the data user t o  take appropriate action. 

E - This f l a g  Iden t l f l es  canpounds whose concentrations exceed the ca l ib ra t ion  
range o f  the 6CmS instrunant for tha t  rpec l f l c  analyslt. This f l a g  w l l l  - not apply t o  pestlcldes/PCBs m81yZed by =/EC mthods. If one o r  m r e  
c q o u n d s  have a response greater than f u l l  scale, the sangle o r  ext ract  
must be d l l u ted  and reanalyzed. If the d l l u t l o n  of the extract  causes any 
conpounds Iden t l f l ed  I n  the  f l rs t  analy t ls  t o  be belaw the ca l ib ra t lon  
range i n  the  second ana ly t l t ,  then the  resul ts of both analyses sha l l  be 
reported on separate Form 1. The Fom I for the d i lu ted  sanple sha l l  
have the 'OL' t u f f l x  appended t o  the sanple number. 

0 - Thls f lag Identif lat a l l  coqaundt l dcn t l f l ed  i n  an analysis a t  a secon- 

a 

d a y  d l l u t l m  f 8 t t O r .  

T h l S  f l a g  t n d k r t l n  th8t 8 TIC It 8 SUSpactW aldol-condensatlon product. 

X - Ettlmted value &e t o  8 conflrwcd corrpound which is off-scale i n  both 
cot ums 0- 

Y - Ind l r thgu lshab le  lsamr i n  t en ta t l ve l y  Ident l f led  cocapound,. 

A - 

2 - No estl-ted value reported, or an elevated CRQL reported because m a t r l x  
effects fnterfen wlth or obscure the  conpound on one or both columns. I n  
e l t h e r  tlfu&lm, the corpound does not c o n f i n  as a p o l l t l v e  Iden- 
t l f i c a t l m .  

. . . .  1 #  . .  ' " . .  . .  

. . . . . . . . .  . .  
. . . .  

. .  - .  . .  . '  

. .  
- .  . .  
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Advanced Sciences. Inc. 
Date: w-49 a 

IT CORPORATION 
K N O X V I U ,  TN 

Client Project ID: P e m l d  RI/FS 

EPA CLP TCL Volatile Organics bu G U S  - Current EPA CLP Protocol - 13v 702 

Job Number: Il?4T35561 

Client bample ID: 66498 

Ssrpole Date: N/A 
IT Sample ID: CC9380 
Rep Date: 
hnalY8l8 Date: 
Blank Sample ID: QlMO9B90820VBLK 
Concentration Units: UG/LITER 

( C u m  1 et ed 1 08/20/89 

Parameter' R e m  1 t 

Hethylene chloride 8 B 
Acetone 6 3 
1,l-Dichloroetham 5 U 
Trichlwoethene 5 U 
Tetrachloretheno 5 U 0 Toluene 5 B 

Client -le ID: 664- 

-le Date: W A  
IT -10 ID: m38m 
R e p  Datm 
AMlVsia Dator (Caeloted) 08/30/09 
Blank -10 ID: 01009800820VBUt 
Concentration ai-: t 

. . . .  

0 . .  
- 

. .  

. -  . . . .  
. .  

. . .  . . .  .. . . .  . .  
.. ._ 
.-. . .  - 
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Advanced Sciences, 

Client Project ID: 

. Date: 04-ocT-89 
lnc. 

Pernald RI/F9 Job Nmbr: 1 ~ 5 6 1  

EPA CLP TCL Volatile Organics by O W  - Current EPA CLP Protocol - J4V 702 

Client Sample ID: 6649- 

Sample Date: W/A 
IT 3-10 ID: CC938- 
Prep Date: 
Analysis Date: (Cora9 1 et ad 1 08/20/89 
Blank 3 w l e  ID: ~ 9 B 9 0 8 2 0 V B L K  
Concentration Units: % REcovwy 

~ Parameter Result 

l,1-Dichloroethone 77 
Trichlometheno 99 
Benzene 96 
Toluene 84 
chlorobenzene 87 0 

Client -10 ID: 66499 

-10 Date: W A  
IT -10 ID: -383 
Rep Dab: 
AnalYSiS ate: (Caglotod) 08/20/89 
Blank -10 ID: oX11)9b90836vHI 
Concentration Units: u8/!,1= 

. . . .  

. .  
. .  

.._. :. 
. .  

. .' . . . . .  .. 4 ~..... ....... .... . . . . . . . . . . . . .  .... ..... 1 !? 

-. . . . . . . . . . .  . . .  . .  i . . . . . . . .  . .  
. . .  . . .  . . -.. 

: .+ : 
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Advanced Sciences, Inc. IT CORPORATION 

Client Project ID: Fernald RI/F'S 

Date: w a - 8 9  KNOXVILLE. TN 

Job Number: Il"35561 - - 
EPA CLP TCL Volatile 

Client Sample ID: 

Sample Date: 
IT Sample ID: 
Prep Date: 
Analysis Date: 
Blank Sample ID: 
Concentration Units: 

Parameter 

Organics by GUY3 - Current EPA CLP Protocol - HV 702 

66510 

N/A 
cc9384 

(Cmw leted) 08/20/89 
M409890820VBLK 
UG/LITB? 

Result 

Methyl one chloride 
Acetone 
l,l-Dichlot'oetha~ 
Tr i chloroethene 
Tetrachlorethens a Toluene 

1 Bf 
8 J 
3 U 
S U 
5 U 
2 BJ 

Client -le ID: o#aosBW8ZOv8ax 

-le Date: R/A 
IT -le ID: Xvmm20 
Prep m o t  
Analvsls Dator (COphtd) 08/30/89 
Blank -10 ID: am9D9002Omx 
Concentrat lori Unitm: U B n I ~  

, 
. .  . . . .  

. . . . . .  . . ..*.a. :. : ...... . I  . .  . . .  . : a  . . .  .'* .e.. .... .. - .  . c . .  

2 J 
10 U 
5 U 
5 U 
3 U 
3 J 

.. 
. .  

. . .  . .  

. .  14. .. 
C - .  . . . .  

. .  

. .  

... 
. :  

* .  % 



1149 

0 M v a n c a  Sciences. Inc. 
Date: 04+xr-89 

IT CORPORATION 
KNOXVILLE. TN 

Client Project ID: Fern16 RI/FS Job Number: I7?n35561 

?totals by ICP - EPA 200.7 - -AP 701 

Client Sample ID: QXA168908211 

Sample Date: N/A 
IT Sample ID: 16890821 1 
Rep Date: 08/21/89 
Analysis Date: (Cow leted) 08/22/89 
Blank Sample ID: OXAlbB908211 
Concentration Units: !!G/LITER 

Parameter Result 

.Ol u Silver 
Altminm .06 U 

Beryl 1 ilm .001 u 

Mi- .062 u 
calcitn .02 u 
cobs1 t .01 u 

. * c h D i l m  .01 u 
.. COPPU .Ol u 
IrOn .01 u 
l(agne8ilm .06 U 

.02 u Nickel 

.01 u vanrdiu 
zinc .009 

a 
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Advanced Sciencm. Inc. 
Date: 04-ocT-89 IT CORPOIUTIoll 

KNOXVILLE. TII ' 

Client Project ID: Penald RI/R 

Metals by ICP - EPA 200.7 - AP 701 

Job Number: ITN"33361 - -- 

Client Sample ID: 66498 

Sample Date: N/A 
IT Sample ID: CC9369 
Prep Date: O W  2 1 /89 
Analysis Date: 
Blank Sample ID: QXA16B9082ll 
Concentration Units: !@/LITER 

(Coep 1 et ed 1 08/22/89 

Par- ter Rem1 t 
~- 

Silver 
Alumim 
Barium 
Beryl 1 irar 
Calciu 
Cobalt 
chrmiu 
COP- 
Iron 
Ilameaiu 
Nickat 
Vanadllm 
zinc 

... 

. . . . .  _ -  

I 

~ 

.01 u 

.143 

.789 
001' 

.01 u 

.01 u . so6 

81.7 

. oaa 

31.3 
.oa u 
.016 
.032 

. . .  . .  
,. ., 

. . .  

L - -  , .- . . . .  . . .  
L . .  . .  

. . . . .  
.. : -_. .  , 

e..; .: . . -: . . -.*- - .  
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Advanced Sclrncea. Inc. 
Date: 04-ocf-89 

0 IT CORPORATION 
IQK)xvIUE, m 

Client Project ID: Pernald RI/F3 

Hetals by ICP - EPA 200.7 - AP 701 

Job Ihnnber: I'RITJS561 

Client 3ampLe ID: 66499 

Sample Date: N/A 
IT Sample ID: CC9370 
Prep Date: 08/2 1 /89 
Analysis Date: 
Blank Sample ID: QXA168908211 
Concentration Units: HG/LITER 

(Cornp 1 e ted 1 08/22/89 

Parameter Re8ul t 

Si lvar 
Aluminum 
BarlU 
Ben1 1 ilm 
Calclu 
cobalt 
chromiu 
C O P W  
Iron 
m-1- 
Nickel 
Vanadium 
zinc 

.. # ' .  ' 

. .  

-. 

,011 
.142 
,538 
.OOl 

.01 u . on 

.01 u 

169 

18.2 
s4.6 
.037 
,018 
.038 

. .  
,: 

t i .  1.. . . .  . . .  . i .  

. . .  .: . . .  

1 7  



Advanced Sciences, Inc. 0 Date: w-49 IT CORPORATIQI 
KNOXVILLE. 111 

Client Project ID: Pemald RI/P9 Job Nmber: 1TNr3SS61 

btals by ICP - EPA 200.7 - AP 701 

Client Sample ID: 66510 

Sample Date: H/A 
IT Sample ID: CC9371 
Rep Date: 08/21/89 
Analysis Date: (Can~leteb) 08/22/09 
Blank Sample ID: oxA16B908211 
Concentration Units: IIO/LITeR 

Parameter' Rem1 t 
- 

.011 

.153 

.2w 

.ma 
e o 1  u 
.029 
e o 1  u 

146 

3.01 
39.5 

.o22 
,022 
,104 
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Advanced Sciences, Inc. 
Date: 044Cr49 

IT CORPORATION 
KNOXVILLE. RI 

Client Project ID: Femald RI/PS Job Number: ITKT35561 

Lead by Furnace M - EPA SW846 3020 6 7421 - AG 019 

Client Sample ID: oxA17B908211 

Sample Date: N/A 
IT Sample ID: 178906211 
Prep Date: 08/21 /89 
Analysis Date: (Coep let& 1 08/28/89 
Blank Sample ID: QXA178908211 
Concentration Units: ?lG/LITER 

Parameter Rem1 t 

h d  .002 u 

Clfent -18 ID: ' 66498 
0 

88mulo D8to: N/A 
IT -le ID: a9369 
WOP Dater 08/21/89 
Analmi8 D8to: (Colpletod) 08/28/89 
Blank -10 ID: (uQu78908211 
Concentration thritr: m/LITm 
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Advanced Scienter, Inc. 6 Date: 044CT-89 . .If CORPORATION 
IQIOXVILLE. m 

Client Project ID: F e r a l d  RI/n Job Number: I'MI35561 

Lead by Runace M - EPA SV846 3020 6 7421 - A0 019 

Client Sample ID: 66510 

Sample Date: N/A 
IT Sample ID: CC9371 
Rep Date: 08/21/09 
Analysis Date: (Camp 1 eted 1 08/28/89 
Blank Sample ID: QXA178908211 
Concentration Units: MWLITER 

Paramete; Result 

Lead .005 



Advancd Qciences, Inc. 
Date: 04-ocT-89 IT CORPORATI011 

KNoxvlLLE. TI1 
Client Project ID: Fernald Rl/F9 Job Number: 1RIT35561 

Chloride by Ion Specific Electrode - EPA 325.3 - W 017 

Client Sample ID: QXW179908173 

Sample Date: N/A 
IT Sample ID: 178908 173 
Prep Date: 08/17/89 
Analysis Date: 
Blank Sample ID: Pml7B908173 
Concentration Units: M/LITER 

(Cmp leted 1 08/17/89 

parameter' Result 

Ch 1 or ide .3  u 

Client Sanole ID: 6W98 

-10 Date: MIA 
1 1  &le ID: ii5372 
Prep Dater 08/17/89 
Analwla Dater 
Bl- -10 ID: oxVi78908173 
Concentration Unita: WLIIGR 

(Carp1 et @d 1 08/ 17/89 

P a r m t o r  Rem1 t 

chlorida 56.5 

Client IDt 66499 

._ . 
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Adv8nced Sciences. Inc. 
Date: oeocT-89 IT CORPORhTION 

K N O X V I U ,  RI 

Client Project ID: Fernald €?I/- Job m r :  I'IKI3S561 

Chlorlde by Ion Specific Electrode - EPA 325.3 - W 017 

Client Sample ID: 66510 

Sample Date: N/A 
IT 9-10 ID: cc9374 
Prep Date: O W  17/09 
AnalYsi8 Date: (Coep 1 etd) 08/ 17/89 
Blank Sample ID: QXW17B908173 
Concentration Units: MG/LITER 

Parameter- Rem1 t 

Ch 1 or ide 74 

Client -10 ID: 6651oc19 

%mPlo Dater N/A 
IT -10 ID: cc9374m 
R6p'hteZ' ' 08/17/89 
An81yaia Dnte, (Coapleted) 08/17/89 
Blank Sap10 ID: oxYi78908173 
Concentration Unita: 8 

Parawtor RomaI t 

chloride 116 

22 

. .  . .  . . .  



Advanced Science3 , Inc 
Date: W-iXT-89 

Client Project ID: Pernald RI/F9 Job Nuakrr IWT35561 

Flouride by Ion Specific Electrode - EPA 340.2 - UU 042 

Client Samole ID: oXv428908173 

Sample Date: N/A 
IT Sample ID: 428908173 
Prep Date: 08/17/89 
Analysis Date: (Completed) 08/17/89 
Blank -le ID: QXW428908173 
Concentration Units: m/LITER 

Parameter ' Result - 
P1 uor ide .os u 

Client Sample ID: 66498 

-le Date: wa 
IT -10 ID: cam 
Prep Dat.: Wl7/89 
Anelmis Date: (Cagleted) 08/17/89 
Blank Ssrrole ID: QXM-173 
Concentrat ion Unl ts: ?B/LI"St 

Parawtor Real t 

Pluolido .88 

Client ID: 6649B 

saplpl. Data::: W/A 
IT Sample I D e  -373 
Prep Date: W17/89 
AnelW8 Dates . - -  - (al.t8d) 08/17/89 
Blank -le ID: QXy138908173 
Concentratlon Unlta: m/LITBB 

.:- 
I ,  

Par-tu . Result . . .  . -  ... . . . . . .  .... . . . . . .  . . .  
. . - .  .~ 

. . .  . .  . i . '  . . .  . . .  
. .  

:.. 
. . . .  . .  , . .  P ~ U - I ~ O  .091 '* . . .  

.b' - 

. '  
. .  . .  
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Advanced Sciences. Inc. 
Date: 04-ocT-89 

IT CORPORATION 
KWoiNILLE, TH 

Client Project ID: Fernald RI/F3 

Plouride by Ion Specific Electrode - EPA 340.2 - W 042 

Job Number: ITHT35561 

Client Sample ID: 66310 

Sample Date: N/A 
IT Sample ID: cc9374 
Prep Date: 08/17/89 
Analysis Date: 
Blank Sample ID: Qxws2B908173 
Concentration Units: )IO/LIm 

( C o w  1 eted) 08/17/89 

Parameter. Resu 1 t 

PI uor id8 .22 

Client -18 ID: 6631W 

H/A 
IT -10 ID: cc9374m 
Prep Dater 08/17/89 
~ n a i ~ s i ~  Date: (Caaeleted) 08/17/89 
Blank Sap18 ID: orVlas908173 
Concentration Units: t, 

puawter aault 
. - .  

98 34 . 0 '  Y ?lWidO 
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Advanced 3c i ences , 
Date: oeocT-69 

Client Project ID: 
0 Inc. 

.. 
IT CORPORATION 
KmlxvILLE, TN 

Pernald RI/PS Job Number: I”r35561 
0 

2 

Nitrate, as N - @A 333.3 - W 033 

Client Sample ID: QXWSSB908211 

Sample Date: N/A 
IT Sample ID: 53890821 1 
Prep Date: 08/2 1 /89 
Analysis Date: 
Blank Sample ID: Qxvs3B908211 
Concentration Units: HG/LITER 

(Coarp 1 et ed 1 08/ 21 /89 

Parameter, R e d  t 

Nitrate .1 u . 
Client -le ID: 66498 

-18 Date: M/A 
IT Ssaole ID: a9372 
Prep Date: 08/21/89 
h l Y S i 8  Date: ( a l e t e d )  08/21/89 
Blank -10 ID: QXW53B908211 
Concentration Units: HO/LI’RR 

a 

Parmeter Rsul t 

Nitrate . l  u 

Client -18 ID: 66499 

0 96 ‘ 
- Hitrat. .1 u . 

c 

. 
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Advanced Sciences, Inc. 
Date: 044tX-89 a . IT CORPORATIQI 

KNOXVILLE. Tn 
Client Project ID: Pernsld R I / B  Job Number: ITNT35561 

Nitrate. as N - EPA 353.3 - W 033 

Client Sample ID: 66510 

Sample Date: #/A 
IT Sample ID: cc9374 
Prep Date: 08/21 /89 
Analysis Date: 
Blank Sample ID: ~ 3 8 9 0 8 2 1 1  
Concentration Units: tlo/LITER 

( COQP 1 e t 4  1 08/21/89 

Parameter. Rem1 t 

Nitrate .1 u 

Client -le ID: 6 6 5 1 W  

sample Dater l V A  
IT -10 ID: cc9374m 

Analysis Date: (cOgl&d) 08/21/89 
Blank -le ID: oxy538908211 
Concentration Units: % 

Prep Detos 0 8 m m  
a 

P-tur b l t  

litr8te 91.3 

Client XDr 66S1oILcID 



Advanced Science8, Inc, 
Date: OWXr49 

' IT CORPORATIOW 
KNOXVILLE. R1 

Client Project ID: Pernald RI/F3 Job Number: IT?tl'3!5561 

Sulfate - EPA 375.4 - WU 081 

Client Sample ID: ~ 1 B 9 0 8 1 5 3  

Sample Date: N/A 
IT Sample ID: 8 1B908 153 
Prep Date: 08/ 15/89 
Ana lysis Date : 
Blank Sample ID: QXW81B908153 
Concentration Units: )Io/LITw 

(Completed) 08/15/89 

Parameter. Resu 1 t 

gulfate 2 U 

Client -18 ID: 66498 

0 3amPle Date: W A  
IT -10 ID: cam 
Reo Date: 08/15/89 
~ r w i ~ i t ~  Date: (C-leteb) 08/15/89 
Blank Sappole ID: QXW818908153 
Concentration Units: RB/LITeR 

P a r m t e r  Ruul t 

3ul fate 13.4 

... . . . . . . . . .  . ...I 

. . . . . .  .. 
. . . . . . .  
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Advanced 9cl encm , I nc . 
Date: 044Cr=@9 0 
Client Project ID: P&ld 

Sulfate - EPA 375.4 - W 081 

Client Sample ID: 66510 

Sample Date: N/A 
IT Sample ID: cc9374 
Prep Date: OS/ 15/09 
Analysis Date: (Completed) 08/15/89 
Blank 9ample ID: OmelB908153 
Concentration Units: W/LIIER 

Parameter Result 

Sulfate 131 

Client !3ample ID: 6651- 

-10 Dnt.: nil 
IT -10 ID: Cc9374m 

Analwis Date: tCagl~tOd1 08/13/89 
Blank -10 ID: oxvblb9o8ls3 

Prep Dat.; . 08/13/89 

Concentration UnlU: % 

Parmter Remil t 

all fat. 103 

Client -10 1Dt 6al011D 

-le Dat0t.r; . IVT 
IT Samlo 109- 
Prep Date: Ow15/89 
~ n a i ~ ~ i t ~  D a u r  (a1.t.d) 08/13/89 
Blank -10 IDr-- -- o l ( v b l ~ 1 ~  
Concentration Units: t 



_. . 
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--.- 

Advanced Qciences, Inc. 
Date: 0 4 m - 8 9  

IT CORPORATION 
KNOXVILLE, rn 

Client Project ID: Fernald RI/m Job Number: 1llR35561 

Total Organic Carbon - EPA 415.1 - CM 001 
Client Sample ID: OX001B908233 

Sample Date: N/A 
IT Sample ID: OlB908233 
Prep Date: 08/23/89 
Analysis Date: 
Blank Sample ID: QXOOlB908233 
Concentration Units: lE/LITER 

(Coapp 1 et ed 1 08/23/89 

Parameter Rem1 t - 
Total Organic Carbon 1 U 

Client -le ID: 66498 

-10 Dater H/A 0 
IT &IO ID: 65377 
Prep Detor 08/33/89 
Analysis Date: ( a l e t a d )  08/13/69 
Blank -10 ID: 0#)018908233 
Concentration Units: ~ / L I -  

Parmter Result 

Total Oroaaic Cuban 1.a 

Puarstm Ramllt 
a -  . .  .. . ..C 

1 

29 2.91 -. . a e Total Orsmic Carbn 



Client Project ID: Penal4 RI/R Job m r :  I'INn5561 

Total Organic Carbon - mA 415.1 - OH 001 

Client -18 ID: 66510 

Sanrple Date: N/A 
IT Sample ID: cc9379 
Prep Date: 08/23/89 
Analysis Date: 
Blank Sample ID: WOO18908233 
Concentration Units: llO/LITeR 

( CoQp 10 td) 08/23/89 

Parameter. Result 

Total Organic Carbon 1 .os 

. . .. . '- 

. .  
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Advanced Science8, Inc. a Date: 04-OCT-09 

Client Project ID: Perm14 RI/F3 Job Number: ITMXl561 - 
Total Organic Halides - EPA 430.1/915846 9020 - QI 004 

Client Sample ID: QxOOsB908181 

Sample Date: W/A 
IT Sample ID: 048908161 
Prep Date: 08/18/89 
Analysis Date: (Cola9leteb) 08/18/89 
Blank Sample ID: OxoosB906181 
Conctntratlon Units: IID/LITeFI 

Parameter Rem1 t 

Total Organic Halides .Ol u 

Cllent Sample ID1 66498 

Sam10 .Data: N/A 
IT -10 ID: oc93TI 
Prep Dnt.:' . Wl 8/89 
Ann1ybia Date: a ( a " l b d )  08/18/89 
Blank -10 ID: arnUrar#l81 
Concentration Unlt8: M6/LIm 

a 

Parrwtu Result 

Total Qyanlc Hall- .Ol u 

- a  
Result . .  

. . . .  

. . . . .  . . . . . . . . . . .  .... . . . . . . . .  ... ...... . .  . . . .  :I ,: ;.*., . . . . . . . . . . .  . . .  ., ..-; 
. .  

. . . . . . . . .  . . . .  . . .  
. .  

. .  
... .... i .  1. . a  . -  . .  

. .  .. .. . .  - .  . .  
. . .  . .  

... . . .  . . .  . .  

' . .- . .  

. .  ._ .. 
Y . ?  ' :  

. .  

. I 

. . . . .  . . . . . . . . . . .  .... . . . . . . . .  ... ...... . .  . . . .  :I ,: ;.*., . . . . . . . . . . .  . . .  ., ..-; 
. .  

. . . . . . . . .  . . . .  . . .  
. .  

. .  
. a  . -  . .  i .  1. 

. . .  
.... . . .  

' . .- . .  
L 

. . .  . .  . .- . ., - . .-. 
. .  ._ .. 

Y . ?  ' :  

. .  

. I 



1149 
Advanced Qciences, Inc. 
bate: 04=0CT-89 0 IT CORPORATION 

KNOXVILLE. 1N 

Job Nmbar: ITKn3561 Client Project ID: Pamald RI/F9 

Total Organic Halides - EPA 450.1/SU846 9020 - a 004 

Client Sample ID: 66510 

3 w l e  Data: n/n 
IT Sample ID: cc9379 
Reo Data: 08/18/89 
Analysis Date: ( C m p  1 at ad) 08/ 18/89 
Blank Sample ID: Oxoo4B908181 
Concentration Units: M3/LITw 

Parameter Result . 

Total Organic Xalidaa .01 u 

... 

. 

r. 
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t 

INTERNATIONAL ANAxxTIcAL 
SERVI- 

TECHNOLOGY 
COIIPORATION 

A t t n :  Heather Bond 
c/o As1 Inc. 
10845 Hamilton C1OVO8 R08d 
Ross, OH 45061 

Dato: Octobor 2, 1989 

Pago: 1 of 4 

Job Numbor: ITNl 3SSS7 P.0 Nuabor: Accounts Poyablr 

This 1s the Certificate of Analysis for the folloving: 

Date Received by Lab: August 10, 1989 

Suppl. Typo: Croundv.tor 

. dd=Y Client Project ID: RIPC mlps 
Nuabor of Saauplos: (1) 

1. 

0 On August 10, 1989, oao (1) grwadv.tor sup10 w u  recoitnd at ITAS-Oak Ridgo h b  from 
Tho tist O f  8dytiC81 t0.t. porfornrd, u woll as data Advancod Scionco8 Inc. , m88, ahi0. 

of rocoipt .ad u u l y s i a  caa b. fouad i n  tho attached roport. 

B l a n k s  aro idontifiod w i t h  cliont ramp10 ID'S starting w i t h  0ith.r 'QX. .B' or 'QX.. .B:. 
Data uo roportod vlth tho qudifior To if tho compound v u  umlyzod for but not datrcted. 
Lists w i t h  concoatration unit cob. 8nd lab urd cliont suffix cod. &finition# aro attached. 

If. 

Tho t o s u l t a  a 0  prosonto6 by fut8.  B.ch sot of data Vi11 indud. s q l o  idantificatiou 
information, tho analytical r o d t a ,  and tho appropriate &toetion limits. Metal analyses 
voro porfolCP.6 by Iaduetivmly Coup106 Pl- (ICP) Spoctramotq, ucopt for load which v u  
uulptod by Crapldte- RuaM. AtOric Absorption Spoctrorcopy. 

Tho 'volatilo8 wor8 aulyz.6 for HSL oolati lo  compound8 uriry tho BPA CLP 10/86 Statomont of 
Work. 

1x1. - .  - 

Cliont 8poCifiC8ti018 QC w u  followed. 
SUlfid.8. 

Duo to lack of standud, QC could not bo ruu on 
Th. 8-d i 8  Oa 0td.r. 



. .  
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lTANAf;yRccu,~vIcEs 
oAKEuDG&m 

0 
Advancod Sciences, Inc. 
Dato: Octobor 2, 1989 

111. 

Tho volatilo an~lysos wore porformad on 08/20/89. S q l o  66509 wa8 analyzed a8 a lov level 
soil. Hatrlx splko and matrix rplko dupllcato analyses were performed on sample 66498, (Job 
Numbor ITNT 35S61, to be submitted separately). Thoro vere no other problems, QC or 
othemiso, soon in final data roviow. 

Organic data woro roported w i t h  qualifiers as fOllOV8: 

U - Compound analyzed for but not detocted. 
J - Compound Qtoctrd but bolov tho contract required 

B - Coqound was found in tho mothod blank. 
quantitation llmit. Tho valuo given w a i  an ertiluto. 

Chlorid., fluorid., nitrate and sulfato woro not uulpzod for duo to missed holding tlmes, 

Tho NS/nsD analyses for TOC urd TOX woro porformd on suplo 66509. 
laboratory control limits. 

All values are vithin 

0 



. . . . .  . . . . . . . . .  . . .  . .  
. . _ .  . .  

. . . .  . ._ - . . .  . . . . .  . . . . . . . . . . . .  . _  I 

0 a 

Adwncod S~foncos ,  I=. 
D8ta: October 2, 1989 Page: 3 of 4 

xnu Muxtx G M L  Azwlxah 

CC9322 WATEB u)v m u  

Emu 
CC9327 WATEB Law VOA 

CC9324 
66509115 CC9325 
665091150 CC9326 

66509 

WATER Lllw Tw-Jx 
WATER L#l Qc/ns/T=m 
WATER mu Qc/nsD/TOC/ToX 

Mbreviatioru: VOA - Volatilor 
I(s - mtrix spika 

HD3 - Matrix Spfko Duplicate 
TOC - Total Organic Carbon 
TO% - Total Organic H.1id.s 0 

. 

. .  . .  . .  
. . .  4< 

- .  . .  
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mlu - Ruua 
66509 CC9324 2.491 - 3.380 
66509MS CC9325 182.8 - 214.5 
66509USD CC9326 18O.S - 277.0 
BUNK BUNK <l.oo - a . 0 0  

0 ..- 
a- 

I .  ' 
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- Memorandum 
To: Bob Galbraith Date: October 2 ,  1989 * 
From: nary H s f l / S n e l l  X i l l s  

Subject: Hissed Holding Time (ITNT 35557) 

The holding time w a s  mlssed on client numker 66509 for chloride, 

fluoride, nitrate and sulfate parameters due to laboratory error. 

... 

. . .  

. .  

. .  
. .  . . . . .  . . . .  ... :a,.. :. ....... 

e.. . . .  . .  _. L. . .  . .  . 

. .  

. .  . .~ .. 
,. 

. . . . .  l:.;..: . . . . . . . . . .  . . . .  . . . . . . . . .  . . . . . . . . .  %* ..:. . . . .  ..'* ; & _ .  '.. i.' ..;i" 2 ..s .'" .. ... . . . . . .  
i . . - .  

. .... . .  ... ' *  

, _  
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1 A  

WATER VOLATILE SuRRoGATt RtC0-Y 

.b N-0: ITAS-IWOXVILU' Contract: ptRwAu) 
0 

Lab Cod.: IT-= Ca8e M0.t 35557 SAS NO.: NA S#; NO.: 66S09 

# 

D 

column t o  ba u8.6 t o  f l a g  recovery value8 

vi1u.m out8idO of contract r.qUir.6 QC limits 

ow. 4- 1 of 

. ,.. . .  

. .  
. . .  . . -  - .r 

. . . .  . . . . . . . .  -c ...... . . . . .  . .  . ' e .  . . .  . .  
. .  .. . .  

- r . - -  - - - - -  . 
. . . . . . . .  ... . .  . . . . . . . . .  . . .  . .e ,  

9081( II'VOII-1' 
..,, .-. - . W'f 

,̂ . . . . . .  b + w.s.  i .%,fa.. j . 
. .  . .  ._ 

i .  * . Y . .  

. .  
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01 

.. 

PILE ID ANALYZED - II 

66S09 CC9327 . CC9327 1643 
I I I 

._ , . . .- 

. .  . .  . .. . . .  
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u -  

J -  

c -  

B -  

E -  

0 -  

A -  

x -  

Y -  

2 -  

+. 0 

Table EDT-4 

€PA CLP ORGANIC QUALIFIERS/RECOVERY FLAGS 

Indlcates conpound was analyzed fo r  but not detected. The sample quan- 
t l t a t l o n  l l m l t  nust be corrected for  d l l u t l o n  and f o r  percent molsture. 

Indlcates an estlmated value. Thls f lag 1s used e i ther  when estlmating a 
concentratfon f o r  tentat lve ly  Ident l f ied compounds where a 1:l response i s  
assumd, or  when the mass spectral data Indicate the presence o f  a com- 
pound tha t  meets the l den t l f l ca t l on  c r l t e r l a  but the resul t  I s  less than 
the sanple quant l tat lon l l m l t  but g rea ter  than zero. 

lhls f l a g  applles t o  pestlclde results where the ldent l f lcat lon has been 
conflrned by GC/HS. 

Thls f l a g  1s used when the analyte Is found I n  the assoclated blank as 
wel l  as I n  the sanple. It Indicates posslble/probable blank contamlnatlon 
and warns the data user t o  take approprlate actlon. 

Thls f l a g  i d e n t l f l e s  compounds whore concentratlons exceed the c a l l  brat lon 
range of the =/US ins t rumnt  for that speclflc analysls. Thls f l a g  w i l l  - not apply t o  pestlcldes/PCEs analyzed by %/EC mthods. If one o r  m r e  
campounds have a response greater than f u l l  scale, the salnple or extract 
must be d i l u ted  and reanalyzed. If the d l l u t l o n  of the extract causes any 
coqounds I d e n t i f i e d  I n  the flrst rn r lys is  t o  be below the ca l ibrat lon 
range I n  the second analysls, then the results o f  both analyses shal l  be 
reported on separate Form X. The Fom I for  the d l l u ted  sample shal l  
have the  'OL' su f f lx  appended t o  the sanple nuder. 

Thls f l a g  I d e n t i f i e s  a l l  conpounds fdent l f led I n  an analysis a t  a secon- 
dary d l l u t l o n  factor. 

Thls f l a g  Indicates t h a t  a T IC  I s  8 suspected aldol-condensrtlon product. 

Estimated vrlue du8 t o  a c o n f l m d  c-ound whlch i s  oft-scale I n  both 
coluam. 

Indlst lngulshable lsomhr I n  t e n t r t l m l y  ident i f led compounds. 

No mtlmted value reported, o r  an elevated CRQL reported because matrlx 
effects krtrrfere with of obscun th w o u n d  on one or both colums. I n  
e i t h e r  situation, the coqound does not con f l rn  as a pos l t lve lden- 
t I f I cat1 on. 

Values outside of contract rcquirad QC l i d t s .  

.. .- - .  . .. . . . ... ._ 5 
.. 

. .  

c . .  

' I  *. 
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1 w)IBTuRB 

1 RBCOYERI 

1 =IDS 

c0L0101Bs/100 n, 

~CONCEIITRATfOl ORIT. CODES 

Pernoat birturo Coatoat 

Pornoat Roaovulp W Known SelL.il Compound 

Pornoat S o l i d 8  Coatoot 

Colooio8/100 WlUltora (baatorio1ogic.l 
eoaaoatrrtioa) 

W LITER 

.. . 

. . . . . . . 'zr . . _ .  . . . . '  
a 8 

I .. .. . .  . * .  . .  
. .  . .  

L 
a .  

. .  .* . . . 
.. . n  . .I.. .. ._.... * . .. .... - ; . _. ., 

. .  
i -  

. - 1  .\'. . .  
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Advanced Science8, Inc. 
Date: W-OCr-89 

Client Project ID: Ferald RI/FS Job Number: IRc135557 

E P A  CLP Tc1, Volatile Organics bv GQCS - Current EPA CLP Protocol - XV 702 

Client Sample 

Sample Date: 
IT Sample ID: 
Prep Date: 

ID: 66509 

N/A 
CC9327 

Analysis Date: 
Blank Sample ID: Wf09B90820VB1K 
Concentrat ion tlni ts : uO/LITER 

(Camp 1 et ed 1 08/20/89 

Parameter Result 

Mthylene chloride a BJ 
Acetone 3 3 
1,l-DIchloroethans 5 U 
Trichloroetheno 5 U 
Te trach 1 orathone 5 U 
Toluene 2 BJ 

- . .  . .  . .  . - .  . -  . .  . - .  
.-. .J i '  ._. . : . .  . 5 
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Advanced Sciences. Inc. 
Date: 044CI'-89 

1149 

IT CORPORATION 
KNOXVILLE. R( 

Client Project ID: Femald RI/F9 

Metals by ICP - EPA 200.7 - AP 701 

Job Number: IWI35557 - - 

Client Sample ID: QXA16B908213 

Samele Date: N/A 
IT Sample ID: 16B908213 
Prep Date: 08/ 21/89 
Analysis Date: (Completed) 08/22/89 
Blank Sample ID: QXAlbB908213 
Concentration hits: HO/LIIZR 

Parmter R e a l  t 

.01 u 

.06 U 

.002 u 

.001 u 

.03 u 

.01 u 

.01 u 

.01 u 

.01 u 

.06 U 

.02 u 
*Ol u 
,009 

. . . . . .  . -  

- .  . .  . - .  
. . . . .  

. . .  

. .  
.z 

. .  . i .  

. .  
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a 
Advanced Scioncea. Inc. 
Date: 04-ocf-89 IT CORPORATION 

KNOXVIUE, RI 

Client Project ID: Fernald RI/B Job Number: ITHI35557 

Iktals by ICP - EPA 200.7 - AP 701 

Client Sample ID: 66509 

Sample Date: N/A 
IT Sample ID: CC9322 
Prep Date: 08/21/89 
Analysis Date: (Coegleted) 08/22/89 
Blank Sample I& UXAl6B9082 13 
Concentrat ion Units : W / L I m  

Parameter Real t 

s i  Iver .013 
A l u m l ~  .le2 
&rim .088 
BerYlliln ' 0 
c a l c i u  
Cobalt 
chrariu 
Copper 
Iron 
h-im 
Mickel 
V a M d i u  
Zlnc 

a -  

.002 

.Ol u 
,037 
.01 u 

209 

4.45 
49.9 

.022 

.029 

.09 

. . . .  . . . . . . . . .  . .  . . . .  . .  i . -  * .  . . .  
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0 
Advanced Sciencu. Inc. 
Date: w+cr-89 

Client Project ID: Fernald RI/FS 

IT CORPORATIoo( 
KNOXVILLE. R( 

Job Number: Il?tI'35557 

Lead by Runace M - EPA SU846 3020 6 7421 - A 0  019 

Client Sample ID: WA178908213 

Sam910 Date: N/A 
IT Sample ID: 178908213 
Prep Date: 08/21/89 
Analysis Date: ( C m  1 et&) 08/28/89 
Blank Sample ID: WA178908213 
Concentrat ion Units: I O / L I ~  

Parameter Rwul t 

Lead .001 u 

Client -10 ID: 66509 0 
-10 Date: W A  
IT -10 IDS CC9322 
Prep Datot 08/21 /89 
Analysis Date: ( a l o t o d l  08/28/89 
Blank Samele ID: (PIA17B908213 
Concentration Unitat N6iLITQI 

P-tu Rem1 t 

Lead .002 u 
- r  

. '  : . 
, .  

. .  
... . .  . .  . . . . .  . .  - .  
. C' . 
. .  

. . . .  . - .  - .- . .  
. .  . .  

. .  . ' L  

. .  . . .  .. . .  
.. 

.I 

. . '. 
-, L * ,, . 

' C  $ ,  : .  
. .  . . .  

. . .  . .. 
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Advanced Qciences, Inc. 
Date: 04-49 

IT CORPORATION 
lQsoXvILLE, TN 

Job Number: 1 m 5 5 S 7  Client Project ID: Fernald RI/F9 

Total Organic Carbon - EPA 415.1 - Ow 001 

Client Smple ID: WOOlB908233 

Saawle Date: N/A 
IT Sample 1D: 019906235 
Prep Date: 08/23/89 
Analysis Date: ( C a w  1 et ed) 08/23/89 

- Blank Sample ID: QXOOlB908235 
Concentration Units: )Io/LITER 

Parameter Remit 

Total Organic Carbon 1 U 

Client -10 ID: 66509 

sample Dnto: H/A 
IT -10 ID: CC9324 
ROP hto:  08/13/89 
~ n a i ~ s i r  ~ l t ~ :  (Coplotod) 08/23/09 
Blank -10 ID: owoO18#)823S 
Concentretion Unlta: WLIm 

. .  



Advanced Science& Inc. 
Date: 044CT-09 

IT CORPORATIOW 
KNOXVILLE. RJ 

Client Project ID: Fernald RI/FS Job Number: IWT35557 

Total Organic Carbon - EPA 415.1 - On 001 

Client Sample ID: 66509WD 

Sample Date: N/A 
IT Sample ID: CC932- 
Prep Date: 08/23/89 
Analysis Date: 
Blank Sample IDS 
Concentration Units: % RECOVERY 

(Coep 1 eted 1 08/23/89 
WOO 1 B908 235 

. .  

. -  

. . .  



.... 
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Advanced Sciences, Inc. 
Date: 04-OCT-89 

IT CORPORATION 
KNOXVILLE, -TN 

Client Project ID: Fernald RI/PS Job Numbsr: I'Wr35557 - 
Total Organic Halides - EPA 450.1/SW846 9020 - 011 004 

Client Sample ID: W004B908182 

S w l e  Date: n/n 
IT Sample ID: 04B908182 
Prep Date: 08/18/89 
Analysis Date: (Ccmplet ed 1 08/ 16/89 
Blank Sample ID: QX004B908182 
Concentration Units: HG/LITER 

Parameter Wsul t 

Total Olganic Halide8 .or u 

' Client -10 ID: 66509 

-le Date: W A  
IT Sample ID: CC9324 
Rep Date: 08/16/89 
A~lvsls Date: (CaPlOteb) 08/18/89 
Blank -le ID: QX-183 
Concentrat ion -Unitat 1B/LIllLCR 

Paramtor R88ul t 

Total m c  Hall- . O S  

Client Saglo. ID:. . 665- 

Sag10 Date: R/A 
, IT 9-10 ID; CC932- 

Prep Dat.: 08/18/89 

Blank -10 ID: . . '  . -182 

. ... ... . . i .  tr.: . i .. ; ;; *; .. ,+*\ .p, .'I,, - . 0 ... =*. .I...-. . - ... 
Corrcentratioo Unlta:. ' .. - . .  t ~ ~ c ~ v g a y  

._ .. . -  _ -  

. ., 
. . . .  

. .  
' . AblllYSi8Datm (Cosletd) 08/18/89 

. .  . i ... . . . . . . . .  
. . . . .  . -  . .  

- .  . .  _. . 
. .... ... ....... i .*; : * ..,_ . .  . .  

. . . . . . . . . .  . . .  . . . .  * .:. d .. '. . . . . . .  . . . .  -* 
:,. ' 

. .  
. .  - . .  - 0 . ' . - .  I -a. 
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Advanced Sciences, Inc. 
Date: W-OCT-89 

IT CORPORATION 
KNOXVILLE, m 

Client Project 1D: Fernald RI/FY Job Nmber: ITKf35557 

\ 

Total.0rganic Halides - EPA 450.1/SW846 9020 - OM 004 

Client Samole ID: 66509iBD 

Sample Date: N/A 
IT Sample ID: CC932- 
Prep Date: 08/18/89 
Analysis Date: ( Comp luted) 08/18/89 
Blank Ssmple ID:. QX0049908182 
Concentration Units: % RECOVERY 

Parameter Rem1 t 

Total Organic Halides 83.2 

, 

. .  
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TECHNOLOG? 
CORPOIuTfON SERVICES 

CERTIFICATE OF ANALYSIS 

1149 

A t t n :  Heather Bond 
C/O AS1 Inc. 
10845 Hamilton Clever Road 
Ross, OH 45061 

Date: September 29, 1989 

Page 1 of 4 
~~ ~ ~~ 

Job Number: ITNT 35562 P.0 Number: Accounts Payable 

This is the Certificate of Analysis for the following: 

Client Project ID: F?fPC RIpS MA4G7 6d SbZ? 
Date Received by tab: 08/14/89 (Q65bb &r(< 
Number of Sampler: Five (5) 
Sample Type: Groundwater 66-7 

On August 14, 1989, fivo (5) groundvator sampler wero received at ITAS-Oak Ridge Lab from 
Advanced Sciences lac., Bo.., Ohio. Tho list of analytical tests performed, as well as 
date of recoipt and mmlymis cmbo found in tho  attached report. 

D8t8 are reported w i t h  tho q~1ifi.r .U" if the coapound vas analyzed for but not 
&tected. Lists w i t h  concontration unit code and lab and client suffix code definitions 
are att8ch.d. 

Blanks are idontifiod with cliont supla ID'S starting with either .QX..B. or "QX ... B.. 

11. 1 
The analytical results for thir roport aro presented by arulytical tests. Each set of 
&t8 Vi11 inclub. ramplo i&ntification information, the analytical results, and the 
approprirto dotoctba lidto. Mota18 uulyres wore performed by Inductively Coupled 
Plasm8 (ICP) Spouttorcry,  -opt for lead which waa analyzed by Graphite Runace Atomic 

The samplos worn a d y z . d  for W L  volatile compounds using tho EPA CLP 10/86 Statement 
of  Work. 

Revieuod and Approvad: 

MlOrpti- s p O a t Z O 8 C ~ .  

*.. - 

Laboratory I(mr,or ,. . 
. .  

. .  . .  '.:; ; - '  

. . .  



I149 
Advancod Science8. Inc. 
Date: Sopteabet 29, 1989 
c l i e n t  Projoct ID:  RI/FS.Pomald 

i T ~ ~ s E E l v I c e r  
oIuIRxDGE,TN Page 2 of 4 

Job Number: ITNT 35562 

Tho v o l a t i l o  u u l y s e r  were performed on 08/21/89. The 
nS/nsD u u l y r o 8  were porfomed on sample 66498, Project ITNT 35561. Sample 66507 resu l t s  
rhowod o m  (1) surrogate, toluene - d8 t o  be outride QC l i m i t s .  A reanalysis gave the 
e m  r e s u l t s .  There were no other problems, QC or  otherwise, 
reon i n  tho final data review. 

Data were reported with q u r l i f i e r s  as follows: 

P - Compound analyzed fo r  but not detected. 
B - Compound vas found in  the method blank. 
J - Compound detected but below the contract  required 

The sample run proceeded v e l l .  

Both runa are  reported. 

quant i ta t ion  l i m i t .  The value given vas an estimate. 

. ._ . .. . -  

. .  

. . . .. . .  5 2. . .  
. .  



. .  . :  . _ -  . ... .. . . .  - _ _  . . . . . . . . . . - -. . - . -. . .  . _ _  -. - - . . - . . -.  

Advanced Scioncor, Inc. 
Dato: September 29, 1989 
C lhn t  R o j o c t  ID: Rim- Forxuld 

0 

. e- 

rrANAI;Y1ICIIl,mCES 

Page 3 of 4 
Job Number: ITNT 3S562 

66497 

66S06 

66507 

66508 

6651s 

c c 9 m  
CC9385 
CC9390 
CC9390 
CC9390 
CC9390 
cc9395 
cc9395 
CC9401 
CC9386 
CC9991 
CC9391 
CC9391 
CC9391 
CC9396 
CC9396 
CC9402 
CC9387 
CC9392 
CC9392 
CC9392 
CC9392 
cc9397 
CC9397 
cc9403 
CC9388 
cc9393 
cc9393 
cc9393 
a9393 
CC9398 
CC9398 
caw 
-389 
a9394 
Cc9394- 
cc9394 
a 9 3 9 4  
cc9399 
cc9399 

&EalXah 

VOA 
Hetala 
Chloride 
Fluoride 
Nitr8te 
Sulfate 
Toc 
TOX 
VOA 
Metals 
Chloride 
Fluoride 
Nltrrte 

Toc 
TOX 
VOA 
mt81s 
Chloride 
Fluoride 
101 tr. te 

Toc 
m 
VOA 
not81s 
Chloride 
Fluorido 
Nitrat. 

Toc 
Tox 
VOA 
Xetalr 
Chlorido 
Pluorido 
Nitr8to 
S d f  8 t O  
Toc 
1oT 

S U l f 8 t e  

SU1f.t. 

S U l f  8te 

. . .  
. . .  . .  



........... ----- . .  
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Advancod Sciences ,  Inc. 

Client Project ID: RI/FS Femald 
Dato: September 29,  1989 

ITANALVTICAL~VICES 
Page 4 of 4 oAgEuDGE,nu 
Job Number: ITNT 35562 

66497 cc9395 0 .671  - 0.845 
6 6 SO6 CC9396 0.937 - 1.31 
66507 cc9397 0.548 - 0.845 
66508 CC9398 1.08 - 1 . 3 4  
66515 cc9399 1 .16  - 1 . 3 9  
B U N K  BUNK 4 . 0  - 0 .170  

0 

, .  
. . .  

. .  

. .  

. . .  
t .. ' 

. .  

. . .  . . .  -. : 
.? 

._ . . .  
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Table EDT-4 

EPA CLP ORGANIC QUALIFIERS/RECOVERY FLAGS 

U - Indicates conpound was analyzed for but not detected. The sanple quan- 
t i t a t i o n  l i m l t  nust be corrected for d i l u t i o n  and fo r  percent mls ture.  

J - Indicates an estlmated value. This f l ag  1s used e l ther  when estimatlng a 
concentratlon fo r  tentat lve ly  i den t i f l ed  compounds where a 1:l response I s  
assumed, o r  when the mass spectral data lndlcate the presence of  a com- 
pound t h a t  meets the ident f f lcat lon c r l t e r i a  but the resu l t  i s  less than 
the  sanple quant l tat lon l i m i t  but greater than zero. 

C - Thls f l a g  applies t o  pest ic ide resul ts  where the l den t l f l ca t l on  has been 
confirmed by GC/MS. 

8 - This f l a g , l s  used when the analyte I s  found i n  the associated blank as 
we l l  as i n  the sanple. It indlcates posslble/probable blank contamination 
and warns the data user t o  take approprlate action. 

E - This f l a g  i d e n t i f i e s  coapaunds whose concentrations exceed the ca l i b ra t i on  
range of t h e  6C/MS instrument for t h a t  speclfic analysls. This f l a g  w i l l  - not apply t o  pestlcides/PCBs analyzed by W E C  methods. I f  one or more 
coapoundr have a response greater than f u l l  scale, the sanple or extract  

' nust be dlluted and reanalyzed. If the  d i l u t i o n  of the extract  causes any 
coapounds i d e n t l f i e d  I n  the  f i r s t  analysis t o  be belaw the ca l l b ra t l on  
range I n  the second analyrlr ,  then the resul ts of both analyses shal l  be 
reported on separate Form 1. The Fom I for t he  d i lu ted sanple shal l  
have t h e  .0Lo s u f f i x  appended t o  the saaple number. 

D - This f lag  identi f ies a l l  corpounds i d e n t l f i e d  i n  an analysis a t  a secon- 
dary di lut ion factor. 

A This f l a g  Indicates that a TIC It 8 suspected aldol&ndensatIon product. 

X - Estimated value &e t o  a conflrmhd corpound which i s  off-scale i n  both 
col u m c  

Y - Ind l s t tagu l thab lo~  ltocnrr I n  t c n t a t l m l y  i d a n t l f l e d  compounds. 

2 - No estlmtod mluo reported, or  an d e m t e d  CRQL reported because w t r l x  
effects fnterfen wlth or  obscure t)n w o u n d  on one or both columns. I n  
elther sttuaflon, the CompWRd do8a nat conflm as a p o r l t i v e  Iden- 
t If I ca t  1 on. 

.... '4. t - Values outsIda of contract required QC l i d t s .  . 

a '.. 
. .  . .  

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

. .  . . .  

.. , . . .  . -  
.. A :' 

. .  
.. , 

. .: 
. .  
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Hs 

m 

D 

S 

SD 

s1 

s2 

R 

A 

U 

I 

Bz 
m 
DL 

-- 

d t I  a J08 

. -  . . . . . . . .  . . . . . . .  . . , . _ . . -  .. 
. . .  . .  . . .  

. . . . .  . .  . .  

. .  . 1 - .  , ..-. . .  . . . . .  - .  ~ . . . . .  . .  . .  . .  . . .  
. .--.- . 

. .  c 

. . . . . . . . . . . . .  
.. . . . . .  ... 

.. I 

. .  . . . . . .  . . .  -. . 
. ' m  . . I , .  - .. . .  - . . _ . .  
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0 .  

% s(ldID3 

coLoRIEs/1oo la# 

.COICENIRATION UNIT. CODE3 

Peroent Moisture Content 

Percent Reoovery of Knam Splked Compound 

Peroent Solids Content ~ 

C 0 l O ~ i ~ S / l O O  mlliillters (bauteriological 
concentrrtion) 

WLITER 

0 ““7 
PCI/LITBB 

TOTAL m Total l4llllgr-a 

STD 

RPD 

P D . g . 0 8  P 

. - -  . . . .  . . .  
. .  . . . .  .. 

. .  . .  
.. . ” . . .  
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Advanced Sciences, Inc: IT CORPORATIOH 

Client Project ID: Pernald RI/F'S , Job Number: 1lM33562 

Date: 04+xT"-89 KmlxVILLE. Rt 

- 
EPA CLP TCL Volatile Organics W GQGS - Current EPA CLP Protocol - XV 702 

Client Sample ID: QXM09B90021VBLK 

Sample Date: N/A 
IT Sample ID: XVBLK0821 
Prep Date: 
Analysis Date: (Comgleted) 06/21/89 
Blank Sample ID: QXn09B9062lVBLK 
Concentration Units: UG/LITER 

Parameter Result 

Methylene chloride 3 J 
Acetone 4 J 
1 , l - D i c h l o ~ t b  5 U 

5 U 
3 U 

Trichlomethene 
Tetrachlorethene 
Toluene 4 J 

. .  

. _ .  . 

. . .  . . . . . . . .  . .  . .  ., . - . .  . . . . . . .  + .  .. * '  ' . .  , . .  r .  

. . . . .  .. '. . 
. .  
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Advanced Sciences, I nc . 
Date: 04-OcT-89 

- 

IT CORPORATION 
KNOXVILLE, TN 

Client Project ID: Fernald RI/M Job Number: Il"r35562 
P F 

E P A  CLP TCL Volatile Organics by GCHS - Current EPA CLP Protocol - HV 702 

Client Sample ID: 66497 

Sample Date: N/A 
IT Sample ID: CC9400 
Prep Date: 
Analysis Date: (Completed) 08/21/89 
Blank Sample ID: l)xn09B90821VBLK 
Concentration Units: UG/LITER 

Parameter Result 

Hethylene chloride 8 B 
Acetone 5 Bf 
l,l-Dichloro8tW 5 U 
-1 chloroethene 5 U 
Te trach 1 orethene 3 U 
Toluene 3 BJ 

Client Sample ID: 66506 

Sample Date: M/A 
IT Sample ID: Cc9401 
R e p  Date: 
h 1 Y B i 8  &to: (Cap 1 eted 1 06/21 /89 
Blank -10 ID: am9Bm621varrt 
Concentration Units: U6fiITRl 

Parametoe. Rerul t 

2 BJ 
3 BJ 
3 U 
3 U 
5 U 
2 BJ 

*. 9 . .  .. 
-4 

. .  
. .  

. . . .  . . . . . .  . . .  . . .  _ .  . .  , . . .  - e  . ^  
. 

. .  . 
. .  - .- 

?.... -. ; :-. : - . .  
-. 

. .  . .  . * .  _ c  . 
. .  



1149 

Advanced Sc i encea , I nc'. 

Client Project ID: Fernald RI/FS 

IT CORPORATION 
Date: 04-49 KNOXVILLE, TN 

Job Number: IWT33562 - - 
EPA CLP TCL Volatile Organics by GCH3 - Current EPA CLP Protocol - W 702 

Client Sample ID: 66507 

Sample Date: N/A 
IT Sample ID: CC9402 
Prep Date: 
Analysis Date: (Cmp 1 eted 1 08/21 /89 
Blank Sample ID: PXH09B90821VEL.K 
Concentration Units: UG/LITER 

Parameter R e m  1 t - 
Hethylene chloride 14 B 
Acetone 4 BJ 
1,l-Dichloroethane 3 U 
'hichloroethene 3 U 
Tetrachlorethene 5 U 
Tol uene 3 BJ 

Client Sample ID: 66507R 

Sample Date: N/A 
IT Sample ID: CC9402R 
Prep Date: 
Analysis Date: (CaPgleted) 08/21/89 
Blank Sample ID: o#e09B9082lVBLK 
Concentration Units: W/LITER 

Paranrter Remil t 



. .  - .. . ._ . .  : . .  
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Advanced Sciences, fnc. 
Date: 04-OcT-89 

IT C0RPORATIO)l 
KNOXVILLE. m 

Client Project ID: Fernald RI/FS Job Number: 1Rcf35562 

€PA CLP TCL Volatile Organics by GCW - Current EPA CLP Protocol - XV 702 

Client Sample ID: 66508 

Sample Date: N/A 
IT Sample ID: CC9403 
Prep Date: 
Analysis Date: (Completed) 08/21/89 
Blank Sample ID: . UXn09B90821VBLK 
Concentration Units: UG/L,ITER 

Parameter Result 

Hethylene chloride 8 B 
Acetone 4 BJ 
1,l-Dichloroethane 5 U 

5 U 
5 U 

Ikichlomethene 
Tetrachlorethene 
Toluene 2 RJ 

- 7  

0 

Client Sample ID: 66315 

sample Date: #/A 
IT saplo18 ID: Cc3404 
Prep Date: 
AMlY8i8 Date: (Corgleteb) 08/21/89 
Blank Samph ID: (Ulla989082lVBI.E 
Concentration Units: UB/LIm 

Parameter Result 

tQthylene chloride 
Acetone - - 
1.1-Dichloroethane 
Trichlometbne 
Tetrachlorethene 
Toluene 
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Advanced Sciences , I nc. 
Date: 04-OCT-89 IT CORPORATION 

KNOXVILLE. TN 
Client Project ID: Fernald RI/PS 

Metals by ICP - EPA 200.7 - AP 701 

Job Number: I m 5 5 6 2  

Client Sample ID: QXAl6B908212 

Sample Date: N/A 
IT Sample ID: 16B908212 
Prep Date: 08/21/89 
Analysis Date: (Completed) 08/22/89 
Blank Sample ID: OXA16B908212 
Concentration Units: MG/LITER 

Parameter Resu 1 t 

mgnesium 
Silver 
Aluminum 

.. ' Barim 
. RerYllim 

CalCi\ma 
Cobalt 
Chranim 
Copver 
Iron 
Nickel 

Zinc 
VaMdim 

.06 U 

.01 u 

.06 U 
,002 u 
.001 u 
.oa u 
.01 u 
.Ol u 
.01 u 
.or u 
.02 u 
.01 u 
.009 

. . .  ... . .  0. 
. .  . .  

1 . 



. . . . -. . 

0 
Advanced Sciences. Inc. 
Date: 04-0CT-89 

Client Project ID: Fernald RI/FS Job Number: IRMS562 

Metals by ICP - EPA 200.7 - AP 701 

Client Sample ID: 66497 

Sample Date: N/A 
IT Sample ID: cc9385 
Prep Date: 08/21/89 
Analysis Date: (Compl e t a )  08/22/89 
Blank Sample ID: QXA16B908212 
Concentration Units: W L I T E R  

Parmeter Result 

,011 
.123 
,112 . 001 

.01 u 

.025 

.01 u 

.154 

.02 u 

.ole 

.042 

95.6 

46 

. -- . . .. . .  
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Advanced Sciences. Inc. 
Date: 0 4 a - 8 9  

Client Project ID: Fernald RI/FS 

IT CORPORATION 
KNOXVILLE. rn 
Job Number: IT"35562 

Xetals by ICP - E P A  200.7 - AP 701 

Client Sample ID: 66506 

Sample Date: N/A 
IT Sample ID: CC9386 
Prep Date: 08/21/89 
Analysis Date: (Completed) 08/22/89 
Blank Sample ID: QXAl6B908212 
Concentration Units: wG/LITER 

Parameter Result 

Si Iver ,011 
Aluminm .15 
Barium .076 
Beryl 1 im .002 
calcium 120 
Cohlt 
chroaaiam 
Copper 
Iron 
mmeriupr 
Nickel 
Vanadim 
Zinc 

. ._1 

* %  
.." -- . . 

- _  . . -  

.01 u 
,027 
.01 u 

2.51 
28.1 

.02 u 

.Or8 

.03 

. . . . . . . .  
.F . .  

. . .  . . . . .  . .  * .  .. . . . . .  .c 

. . .  . . .  . .  . .  . .  . .  . .  



Advanced gciences, In& 
Date: 04-OcT-89 

IT CORPORATION 
KNoxvILlLE. m 
Job Number: ITKI35562 Client Project ID: Fernald RVFS 

Hetals by 1CP - EPA 200.7 - AP 701 

Client Sample ID: 66507 

Sample Date: N/A 
IT Sample ID: CC9387 
Prep Date: 08/21/89 
Analysis Date: (Cunpleted) 08/22/89 
Blank Sample ID: QXA16B908212 
Concentration Units: W/LITER 

Parameter Result 

3i lver 
Aluminum 
Barium 
Beryl 1 ium 

Cobalt 
chraolim 
Copper 
Iron 
Hagnesium 
Nickel 
Vanadium 
Zinc 

CalCim a 
.013 
.19 
. O M  
.002 

.01 u 

.04 

.01 u 

212 

6.9 
47.6 

.023 

.028 

.OM 

. . .  
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Date: 04-OCr-89 KNOXVILLE. RI 
Advanced Sciences, I nC'. 

Client Project ID: Fernald RI/m 

IT CORPORATIOm 
0 

Job Number: 1Rcf35562 

Hetals by ICP - EPA 200.7 - Ap 701 

Client Sample ID: 66508 

Sample Date: N/A 
IT Sample ID: CC9388 
Prep Date: 08/21/89 
Analysis Date: (Completed) 08/22/89 
Blank Sample ID: OXA168908212 
Concentration Units: )Io/LITER 

Parameter Result 

Silver 
Aluminum 
Barium 
Bum1 1 im 
calcium 
Cobalt 
momium 
Copper 
Iron 
nagne8ium 
Nickel 
Vanadim 
Zinc 

.014 

.238 

.187 

.002 

.01 u 

.043 

.01 u 

270 

9.64 
91.7 

.035 
,036 
.lo8 

. . . .  ... -- 
. 

. 
6 .!. . .  . 0. 

. . .  . .  ... . .  . r  . . :. . :. . . . . .  
. . . . .  . - :  

.#. - 
. _. 

. 4. :? . '  .- 
- .  

* .  . .  
- .  

.... . .  . . .  

. . . . . .  
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_. .-. -... 

1149 

a 

. 

a 

Advanced Sciences, Inc: 
Oats: O M - 8 9  IT CORPORATION 

KNOXVILLE. TN 
Client Project ID: Fernald SI/= Job Number: IRTT35562 

Hetals by ICP - EPA 200.'7 - AP 701 

Cllont Sample ID: 66515 

Sample Date: N/A 
IT Sample ID: cc9389 
Prep Date: 08/2 1/89 
Analysis Date: (Coawleted) 08/22/89 
Blank Sample ID: QXA16B908212 
Concentration Units: M/LITER 

Parameter Rem1 t 

Silver 
Aluminum 
Barilm 
Beryl 1 ium 
calcim 
Cobalt 
*oeilm 
Copper 
Iron 
Magnesium 
Nickel 
Vanadium 
Zinc 

.012 

.173 

.142 

.002 

.01 u 

.042 

.01 u 

133 

4 
26.6 

.02 u 

.021 

.133 
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Advanced Sciences. In;. 
Date: 04-0(rr-89 

Client Project ID: Pernald RI/FS Job Number: IRcMSS62 - 
Lead by Furnace AA - EPA sy846 3020 d 7421 - AG 019 

Client Sample ID: QXAi7B908212 

Sample Date: H/A 
IT Sample ID: 17B908212 
Prep Date: 08/21/89 
Analysis Date: (Comeleted) 08/28/89 
Blank Sample ID: QXA178908212 
Concentration Units: cIG/LITER 

Paramter 1 Rem1 t 

Lead .002 u 

Client Sample ID: 66497 
0 

Sample Date: N/A 
IT S-10 ID: cc9383 
Prep Date: 08/21/89 
Analysis Date: (Ccapleted) 08/28/89 
Blank Sample ID: QxA17B908112 
Concentration Unit8: H l 3 f i I ~  

Parameter Real t 

Lead .003 

Client Sample ID: 66506 

Sample Date: N/& 
IT Sample ID: . - - a9386 
R e p  Date: 08/21/89 
Analysi8 Date: (Campleted) 08/28/89 
Blank -10 ID: UXA178908212 
Concentration Unitr: M3fiITes 

. . .  ..:. 9 +.I- ..... . _  . .  ...e.-... . -. . .  . .  . . . . . .  . . . . .  . . . . . . . . . . . . . .  . .  
.~ ' .  . 
. - . .  

. -  . . .  
. i . ' . .  



0 

0 

. .  
L.. - 
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Advanced Sciences, Inc: IT CORPORATION 

Client Project ID: Fernald RI/FS 
Date: 04-49 . KNoXvILLE,RJ 

Job Number: Im35562 

Lead by Furnace M - EPA SU846 3020 & 7421 - AG 019 

Client Sample ID: 66507 

Sample Date: N/A 
IT Sample ID: cc9387 
Prep Date: 08/21/89 
Analysis Date: (Cornp 1 eted) 08/28/89 
Blank Sample ID: QXA17B908212 
Concentration Units: IIo/LITER 

Parameter Result 

Lead .002 u 

Client Sample ID: 66508 

Sample Date: W/A 
IT Sample ID: CC9388 
Prep Date: 08/21/89 
Analvsis Date: 
Blank Sample ID: oxA17B908312 
Concentration Units: nB/LITeR 

( Coapo 1 eta) 08/28/89 

Parameter Result 

Lead .006 

Client -le IDi,  66513 

%wIe Date: #/A 
IT Sample ID: 
Prep Date: 08/21/89 
llnalwls Date: (CooPpleted) 08/28/89 
Blank -le ID: oxA17B908212 
Concentration Units: H6fiITea 

. - -  CC9389 

. . .  . .  . .  
. . .  ... 
-. ~ 

. .  . .  ... . . _  
. .  . . .  . .  

. .  
. .  

. .  ~ 

. _  , 

. . .  . . . . .  .: ' Result‘ . .  
. .  

. . .  . . . . . . .  " . . . -_  
. :" i '  . . .  . . .  ..- . .  - . . .  

. .  . :. . .  
. : , .  
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0 

0 - 

Advanced Sc iences , I nc . 
Date: 044Cr-89 

IT CORPORATION 
KNOXVILLE. TN 

Client Project ID: Fernald RI/FS Job Number: 1 m 5 5 6 2  -- 
Chloride by Ion Specific Electrode - EPA 325.3 - WW 017 

Client Sample ID: Oxwl7B908174 

Sample Date: I N/A 
IT Sample ID: 17B908174 
Prep Date: 08/17/89 
Analysis Date: (Completed) 08/17/89 
Blank Sample ID: QXW17B908174 
Concentration Units: IG/LITER 

Parameter Rem 1 t 

Ch 1 or ide . 3  u 

Client Sample ID: 66497 ' 

Sample Date: N/A 
IT Sample ID: CC9390 
Prep Date: 08/17/89 
AMlY8iS &to: (Corn leted) 08/17/89 
Blank -le ID: QXWl7B900174 
Concentrat ion Units: H3/LITeR 

Parameter Renu1 t 

Chloride 1.5 
- 

Client Sample ID: 66506 

Sample Date: N/& 
IT Sapaple ID: . - CC9391 
Prep Date: 08/17/09 
Analvsir Date: 
Blank Sslaole ID: Cum78900l74 
Concentration Units: lOfiITea .-- 

(Cam 1 eted) 08/17/89 

~. 
. ..' , .. . - - .  

. . .  
. .  

' j  - . .. 
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Advanced Sciences, Inc. 
Date: 044Cr-09 

IT CORPORATIOII 
KNOXVILLE, T11 

Client Project ID: Fernald RS/F9 Job Number: IRcf35562 

Chloride by Ion Specific Electrode - EPA 325.3 - W 017 

Client Sample ID: 66507 

.Sample Date: N/A 
IT Sample ID: CC9392 
Prep Date: 08/17/09 
Anslysis Date: (Comp 1 eted) 08/17/89 
Blank Sample ID: Wl7B908 174 
Concentration Units: MG/LITER 

Parameter Result 

Chl or ide 60 

Client Sample ID: 66508 

Sample Date: M/A 
IT Sample ID: m393 
Prep Date: 00/ 17/09 
Analysis Date: (Colloleted) 08/17/89 
Blank Saavle ID: Oxm 7B900 174 
Concentration Units: lB/LIllea 

.- . t 

Parmeter Rem1 t 

Chloride 248 

Client Samplm-IPi 66313 

Sample Dates H/& 
IT -10 ID: . . . .  CC9394 
R e p  Date: 08/17/09 
h t 8 l Y S i S  Date: (Cogletad) 08/17/09 
Blank Sample ID: Qxvi78308174 
Concentration Unitsl =/LITER , .  

. -. . 
. . . . .  .... c . . .  . . . .  . . .  . . . . . . .  . . . .  . -  ,.' I. ',.__. ,:.-.... : ; 

. .  . .  
. .  . .  

. . .  . . . . . . . . .  . . .  
. _  

.I 

. . .  
. .  

. : I '  .' . - . .  
.... * . 

. .  . .  

I -_.. i ,.. . .  
. .  

. .  i,. d.. -.  . 

. 

......;.-. 
. ' . Z'- - 

'e- Paramter ' . Result ' 

: .  -.. 

0 
. . . .  . . . . . .  . ....... ... . .  . . . .  . . . .  . . .  .. .- . .  

- - .  . _. : -. 
..a. : ._ . f * - .. 

. .  . .  . .  .. ' . .  
t 
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Advanced Sciences , I nc‘. 
Date: 044f3-89 

IT CORPORATION 
KNOXVILLE. m 

Client Project ID: Pernald RI/FS Job Number: IR(n5562 - - -------- 
Plouride by Ion Specific Electrode - EPA 340.2 - UW 042 

Client Sample ID: QXW42B908174 

Sample Date: N/A 

Prep Date: 08/17/89 
Analysis Date: ( Cmp 1 et ed 1 08/ 17/89 
Blank Sample ID: QXW42B908174 
Concentration Units: l!G/LITER 

- IT Sample ID: 428908174 

Parameter Resu 1 t 

P 1 uor ide .os u 

Client Sample ID: 66497 
a 

Saaaple Date: W A  
IT Sample ID: CC9390 
Prep Date: 08/17/09 
Analyais Date: 
Blank -le ID: QXU428908174 
Concentration Unit8: IIo/LITER 

Koa0 1 eted 1 08/ 17/89 

Parameter -1 t 

Fluoride .98 

Client S-18 ID: 66506 

Sample Dato:- #/A 
IT Sample ID: . _  - CC9391 
R e p  Date: 08/17/89 
Analusis Date: ( C m  1 et ed 1 08/ 17/09 
Blank -18 ID: - oXwr2B906174 
Concentratlon Unlts: C(QnITeB . 

. . .  . .  , - . .  
, .  . , .-e . . .  . . .  . .  



0 
Advanced Sciences, InC: 
Date: 04-OCT-09 

Client Project ID: Fernald RI/FS 

IT CORPORATIOM 
KNOXVILLE, R1 

Job Number: 1Rcf35S62 

Flouride by Ion Specific Electrode - EPA 340.2 - WW 042 

Client Sample ID: 66507 

Sample Date: N/A 
IT Sample ID: CC9392 
Prep Date: 08/17/89 
Analysis Date: (Coawleted) 08/17/89 
Blank Sample ID: Qx1J42B908174 
Concentration Units: #G/LITER 

Parameter Resu 1 t 

P1 uor ide .115 

Client Sample ID: 66308 0 ..- 
Sample Date: N/A 
IT Sample ID: a9393 
Prep Date: 08/17/89 
Analysis Date: (CoaP9leted) 08/17/89 
Blank Sample ID: QXW42B908174 
Concentration Units: M6/LITER 

Paramstor Rem1 t 

Fluoride, .45 

Client Sample ID: 66313 

Sample Dater. N/A 
I f  Sample ID: . . -394 
Prep Date: 08/17/89 
Analysis Date: 
Blank Sample ID: QN428908174 
Concentration Units: M6fiITea . 

Koa0 leted) 08/ 17/89 

. ;  ~. 

Perameter Result 
. . .  . -. . 'L . .- . .  

. .  . . . . . . . . . .  . . .  .... ... . . . . . . . .  

0 
.; .,.,s ?. '. . 3 - :  --;.c Pluor$de 

\ . .  - . . . . .  

T. k:'? , .  -,,'.> .e..:. i' .;- . .  
I . . . '  . -  

. . .  
. .  

. . .  . . .  - : - -, . .- 
. . . . .  . .  . .  - . .  

\9 . .  . 
, .  

.-_ 
. .  

- .. .-.. . 



Advanced Sc iences , I nd. 
Date: 0443-89 

IT CORPORATION 
KNOXVILLE, TN 

Client Project ID: Fernald RI/FS Job Number: ITHM5562 - - 
Nitrate, as N - EPA 353.3 - W OS3 

Client Sample ID: pXm3B908212 

Sample Date: N/A 
IT Sample ID: 53B9082 1 2 
Prep Date: 08/21/89 
Analysis Date: (Comp 1 eted) 08/21/89 
Blank Sample ID: QXWS3B908212 
Concentration Units: &/LITER 

Parameter Reaul t - 
Nitrate .1 u 

0 Client Saprole ID: 66497 

Sample Date: W A  
IT Sample ID: CC9390 
Prep Date: 08/21/89 
Analysis Date: (Coepleted) 08/21/89 
Blank Sample ID: Om53B908212 
Concentration Unita: Hf3fiI- 

Parameter Rem1 t 

Nitrate .l u 

Client Sample ID: 66506 

Sample Date: W A  
IT S-18 ID: ..; - CC9391 
Prep Date: 08/21/89 
Analysis Date: (-letad) 08/21/89 . .  
Blank Sample 'ID: mw53B908212 . .  

Concentration U n i t s t  H6fiITea , . - .  . . . :  

. .  *:... ... , . <. . - 

- . .  - _  
. .  . . .:. . . .  

.. . -. . . _: 2.. 
8 i; 

. .  
. .. . .._ . . .. . . 4 ::' . . 

:, -- : 
I. I ' .3 ti.:.; 

. .  
# .  . 

: . .  . . .  
.. .. 

. .  
.' . .  Result .. . Paramtar ' ' . % .  - .  

'e 

w . .  

0 
-. - 

.. . . .. . -: . . 

. .  . - ..' . .' .:.-. -.- c ; :. -. -, _ _  . - . .  :. . . . 
. . .I: ..-- :. ._.. . _ \  .. . . * 

. .  
. -: 

. .  . .  
. .  

. .  
. .  . -  . -. . L . i. : . .. .. . 
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Advanced Sciences. Inc: 
Date: 044CT-09 

IT CORPORATION 
KNOXVILLE, m 

Client Project ID: Fernald RI/FS 

Nitrate, as N - EPA 353.3 - W 053 
Job Number: Il"I35562 

Client Sample ID: 66507 

Sample Date: N/A 
IT Sample ID: CC9392 
Prep Date: 08/21/89 
Analysis Date: (Completed) 08/21/89 
Blank Sample ID: QXWS3B908212 
Concentration Units: I(G/LITER 

Parameter Rem1 t 

Hi trate .12 

Parameter Rwul t 

Nitrate 89 

Client S-le ID: 66307HD 

Sample Date: N/A 
IT -10 ID: . - cc939aBD 
Prep Date: 08/21/89 - 
Anelyais Date: (CogDleted) 08/21/09 
Blank Saplple ID: (uLy538908212 
Concentration Units: t 

..- 

Client Sample ID: 6 6 3 0 m  

Sample Date: N/A 
IT Sample ID: cc9392m 
Prep Date: 08/21/89 
Analysis Date: (Ccmpleted) 08/21/89 
Blank Sample ID: ~3E!9O8212 
Concentration Units: t RECOVRW 

. .  I 

. .  ... . - * .  _ .  - 
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Advanced Sciences. Inc: 
Date: 04-oCT-89 

IT CORPORATIOn 
KNOXVILLE. TN 

Client Project ID: Fernald RI/B 

Nitrate, as N - E P A  353.3 - W OS3 

Job Number: 1 m 5 5 6 2  

Client Sample ID: 66508 

Sample Date: N/A 
- IT Sample ID: cc9393 

Prep Date: OW2 1/89 
Analysis Date: 
Blank Sample ID: QXWS3B908212 
Concentratjon Units: I!G/LITER 

(Camp 1 e ted) O W  21 /89 

Parameter Result 

Nitrate .1 u 

Client Sample ID: 66515 

-le Date: W A  
IT Sample ID: cc9394 
Prep Date: 08/21/89 
Analysis Date: (Coegleteb) 08/21/89 
Blank Sample ID: om538908212 
Concentration Units: m/LITgB 

Parameter Rem1 t 

Nitrate- .65 

. .  . ._ 
. I  



Advanced Sciences, Inc: 
kte: 04-ocT-89 

IT CORPORATION 
KNOXVILLE. TN 

Client Project ID: Fernald RI/FS Job Number: ITNT35562 

Sulfate - EPA 375.4 - WW 081 

Client Sample ID: [U(VBlB909011 

Sample Date: N/A 
IT Sample ID: 81B909011 
Prep Date: 09/01/09 
Analysis Date: (Cunpl et ed) 09/01/89 
Blank Sample ID: QXW81B909011 
Concentration Units: M/LI'IFR 

Parameter Resu 1 t 

Sulfate 2 U 

Client Sample ID: 66497 

Saawle Date: N/A 
IT -le ID: CC9390 
Prep Date: 09/01/69 
Analysis Date: (Coepleted) 09/01/69 
Blank Sample ID: oms1B909011 
Concentration Units: N6/LITeR 

Parameter R m l  t 

Sul fate 55.7 

Client -le ID: 66506 

-10 Date-:; N/A 
IT -10 ID:. . .  -391 

Blank Sample ID: . . WwelB909011 . .  

. ,  Prep Date: ..- .- 09/01/89 
~ n a i ~ ~ i s  Date: (C-leted) 09/01/09 

. .  
. . . . . .  . .  

Concentration Units: )08/LITeR i: . 
. . - .  

~ , ': !: . 
.. ....... ;.\ . . . - - ' , *  ... 

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

. . -  . . .. 

. . . . . . .  . 
- e . - - . .  z.  .. . . .  . . . . . . .  

- 
. . .  

. .  
.r _ .  ".- . .  . .  

.~ 
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Advanced Sciences. Incc 
Date: 044CT-89 

IT CORPORATIOSI 
KNOXVILLE, nl 

Client Project ID: Fernald RI/FS Job Number: Intf35562 

Sulfate - E P A  375.4 - W 081 

Client Sample ID: 66507 

Sample Date: N/A 
IT Sample ID: CC9392 
R e p  Date: 09/0 1 /89 
Analysis Date: (Campleted) 09/01/69 
Blank Sample ID: QXW81B909011 
Concentration Unlts: M/LITER 

Parameter Resul t 

Sulfate 318 
- 

Cllent Sample ID: 66508 

Sample Date: M/A 
IT Sample ID: cc9393 
Prep Date: 09/01/89 
Analysis Date: (Capleteb) 09/01/89 
Blank Sample ID: OmalB909011 
Concentration Units: H6fiITga 

Parameter Result , 

Sulfate I 394 

Client S m p k  10:: ' 66515- 

Sapaple Date:' ,- . . H/A 
IT Sample ID: . . . -394 

Blank -le ID: OmS-l! 

09/01/69 . - 
- -  

Prep Date: 
Analysis Date: (Copleted) 09/01/89 

.. . , . . .  . k  
. .  . . Concentration Units: ?Bfim : . -. 

L' . . i '  
-. : . I- 

, ... !. ._.. . .  i 

. .  
: . . . ,  

.. - 
:.. . ReMlt 

: . . .  

Parameter 
.- ._ . L'. . . .._ . - . . - .. :_ -: i' 

- . _ _  
. .  

. .  . . . _  _ . . . .  . . . .  . . -  .. 
. .  . .  . . .  . .. 

. . .; - . ,  . .  . ,  . .  . . .  

-: L'.:.. . . '. " 2 .  . 
. . . - < . . .  

, .  - -  - 
. .  

_ . .  



Advanced Sc fences , Inc: 
Date: 04-OCI'-89 IT CORPORATION 

KNOXVIUE, TN 
Client Project ID: Fernald RI/FS Job Number: I"35562 -- -- 
Total Organic Carbon - EPA 415.1 - OH 001 

Client Sample ID: QxOOlB908234 

Sample Date: N/A 
IT Sample ID: 01B908234 
Prep Date: 08/23/89 
Analysis Date: (Completed) 08/23/89 
Blank Sample ID: PXOOl B9082M 
Concentration Units: I3G/LITER 

Parameter Resu 1 t 

Total Organic Carbon 1 U 

Client Sample ID: 66497 
0 

Sample Date: N/A 
IT Sample ID: cc9395 
Prep Date: 08/23/89 
Analysis Date: (Ccawleted) 08/23/89 
Biank Sample ID: QX001B908234 
Concentration Units: HG/LITeR 

Parameter Rem1 t 

Total Organic Carbon 1 U 

Client Sample ID: 

Sample Date: 
IT Sample ID: - -  
Prep Date: 
Analysis Date: 
Blank Sample ID: 
Concentration Units: 

. . .  

" paraprster 

66506 

N/A 
CC9396 
08/23/89 
(Coapletad) 08/23/89 
01[0018908234 
1Oo/L1m 

. . . .  . . . . . .  . .  . . I .  

. ,  . 
. . .~ 1 .  
. .i 

. . M  

. . . . . . .  

- .  
. . . .  . .- . . .  . . \ - C;.,;;?: . 

, .  Result . .' ' .*:- ... . . .  c 
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Advanced Sciences, Inc. 
Date: 0 4 m - 8 9  

IT CORPORATION 
KNOXVILLE, TN 

Client Project ID: Fernald RI/FS 

Total Organic Carbon - EPA 415.1 - 013 001 

Job Number: ITM35562 

Client Sample ID: 66507 

Sample Date: N/A 
IT Sample ID: cc9397 
Prep Date: 08/2wag 
Analysis Date: (Completed) 08/ 23/89 
Blank Sample ID: QXOO lB9082M 
Concentration Units: =/LITER 

Parameter Real t 

Total Organic Carbon 1 U 

Client Sample ID: 66308 0 
Sappole Date: N/A 
IT Sample ID: CC9398 
Prep Date: 08/23/89 
An8lY8is Date: 
Blank Sample ID: WOO18908234 
Concentration Units: )ID/LI'IER 

(COQP let mi)  08/23/89 

Paramster Rem1 t 

Total m a n i c  Carboa 1.17 

Client Sample ID: 66513 

Sample Date: N/A 
1.T Sample ID: - -  cc9399 
Prep Date: 08/23/89 
Analysis Date: (Ccapleted) 08/23/09 
Blank Sample ID: (UcoolB9Q0234 
Concentration Units: ?BfiITER 

Parameter 
.i 
.' . 

. . .  
GO 
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Advanced Sciences. Ino. 
Date: 04-ocT-89 IT CORPORATION 

KNOXVILLE. nt 

Client Project ID: Fernald RI/FS Job Number: I W S 5 6 2  -- - ----- 
Total Organic Halides - EPA 450.1/SW846 9020 - On 004 

Client Sample ID: Qxo04B908211 

Sample Date: N/A 
IT Sample ID: 04B908211 
Prep Date: 08/21 /89 
Analysis Date: (Completed) 08/21/89 
Blank Sample ID: WOO489 08 2 1 1 
Concentration Units: MILITER 

Parameter Resu 1 t 

Total Organic Halides .01 u 

Client Sample ID: 66497 

Sample Date: N/A 
I T  Sample ID: cc9395 
Prep Date: 08/21/89 
Analysis Date: (Completed) 08/21/89 
Blank Samole ID: UX0048908211 
Concentration Units: W/LITER 

0 

Parameter Rem1 t 

Total Organic Iielicloa .126 

Client Sample ID: 66506 

Sample Date: N/A 
IT Sample ID: 
Prep Date: 08/21/89 
Analysis Date: (Coaol eted) 08/21/89 
Blank Sample ID: Oxoos8908211 
Concentration Units: cIo/LITBII 

CC9396 . -  

. .  
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Advanced Sciences. Inc2. IT CORPORATIoll 
Date: 04m-89 KNOXVILLE. RI 

Client Project ID: Fernald RI/FS Job Number: 3 1 ~ 5 5 6 2  
~ ~~ ~ 

Total Organic Halides - EPA 450.1/SW846 9020 - @I 004 

Client Sample ID: 66507 

Sample Date: N/A 
IT Sample ID: cc9397 
Prep Date: 08/21 /89 
Analysis Date: (Completed) 08/21/89 
Blank Sample ID: QX004B908211 
Concentration Units: XG/LITEB 

Parameter Resu 1 t 

Total Organic Halides .Oll 

Client Sample ID: 66508 

Sample Date: N/A a 
IT Sample ID: CC9398 
Prep Date: 08/21 109 
Analysis Date: (Completed) 08/21/89 
Blank Sample ID: QXOO4B908211 
Concentration Units: Io/LIlZR 

Parameter R e d  t 

Total Organic Halides . oa2 

Client Sample ID: 66513 

#7A 
cc9399 

Sample Date: 
IT Sample ID: 
Prep Date: : ' *  .- 08/21/89 
Analysis Date: (Camp 1 et ed) 08/ 21/89 
Blank Sample ID: Q%Ooa908211 
Concentration Units: #B/LITw 

Parameter . .  R8dt 
1 ' .  . . *. - . - *.L. .- 

.. 
. .>;; . . _ .  . . / -  :... . '' 

. . . ' 2 : .  

.8 2 .* ' 
-,. -..;. 

A :: ., -.ole _. i :.:-: . *:.. - . , . . .  . . i 

. . :. . . 
. .. 

Total. Organic Halidet!~. - . . .  . .  . . .?. i::. 
-' . 

' . 

,;. 
. .  - .  . .  

. .  
. . -  

. .  _I 
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0 c- 

CERTIFICATE OF ANALYSIS 

Attn: Heather Bond 
C/O A S 1  Inc. 
10865 Hamilton Cleves Road 
Ross, OH 65061 

Date: October 3 ,  1989 

Page 1 of 6 

Job Number: ITNT 35565 P.0 Number: Accounts Payable 

This is t h e ' c e r t i f i c a t e  of Analysis for  the following: 

Client Project I D :  FIiPC RI/FS 
Date Received by Lab: 08/15/89 
Number of Samples: Four (4) 
Sample Type: Groundwater 

I .  Jn troduc t ion 

On August 15,  1989, four (4) groundwater samples were received a t  ITAS-Oak Ridge Lab from 
Advanced Sciences Inc . ,  Ross, Ohio. The l i s t  of analyt ical  t e s t s  performed, as  well as 
date of rece ip t  and analysis can be found i n  the attached report .  

Blanks a re  iden t i f i ed  with c l i e n t  sample I D ' S  s t a r t i n g v i t h  e i the r  "QX..B" or  "QX . . .  0 " .  
Data a re  reported with tho qua l i f ie r  'U" i f  the compound vas analyzed for  but no t  
detected. L i s t s  with concentration uni t  code and lab and c l i e n t  suf f ix  code def ini t ions 
a re  attached. 

11. & a l Y t r n  

The ana ly t ica l  r e s u l t s  fo r  this report are  presented by analyt ical  t e s t s .  Each s e t  of 
data  w i l l  include sapplo Ident i f icat ion information, the analyt ical  r e su l t s ,  and the 
appropriate detoct ian limit . .  Metal analyses were performed by Inductively Coupled 
Plasma (ICP) Spectrowtry,  excopt for  lead which vas analyzed by Graphite Furnace 
Atomic Absorption Spectroscopy. 

The samples vero analyzed f o r  HSL vo la t i l e  compounds using the EPA CLP 10/86 Statement 
of Work. 

Reviewed and Approved: 
. -  

Snell  A. Hills 111 
Laboratory Manager 

SAH/rdj 
83 



Advanced Sciences, Inc. 
Date: October 3, 1989 
Client Project ID: RI/FS: Fernald 

1149 
I T A N A L Y T I C A L S E R V I ~  
OAK RIDGE; TN Page 2 of 4 

Job Number: ITNT 35565 

~ ~~~ 

111. Quaritv Control 

The volatile analyses were performed on 08/21/89 - 08/22/89. The sample runs proceeded 
well. The MS/nSD analyses were performed on sample 66698, (Job Number: ITNT 35561, to 
be submitted separately.) There were no problems seen, QC or othervise, in the final 
data review. 

Data were reported with qualifiers as follows: 

U - Compound analyzed for but not detected. 
B - Compound was found in the method blank. 
J - Compound detected but below the contract required 

quantitation limit. The value given was an estimate. 

The matrix spike and matrix spike duplicate analyses for ICP and CFAA were performed on 
sample 66495. 

The Wet Chemistry matrix spike and matrix spike duplicate were performed on sample 66510, 
(Job Number: ITNT 35561, to be submitted separately). 

Tha TOC/TOX matrix spike and matrix spike duplicate were performed on sample 66509, (Job 
Number: ITNT 35557, to be submitted separately). 

.84 
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Advanced S c i e n c e s ,  Inc .  

C l i e n t  Project  I D :  R I / F S  Fernald 
0 D a t e :  O c t o b e r  3 ,  1989 . 

rrANALlYTIcJuswvIcEs 
0AKRIDGE.m Page 3 of 4 

Job Number :  ITNT 35565 

66490 

66495 

6649SMS 
6649SMSD 
66496 

66516 

C C 9 4 2 1  
C C 9 4 0 7  
C C 9 4 1 3  
C C 9 4 1 3  
C C 9 4 1 3  
C C 9 4 1 3  
C C 9 4 1 7  
C C 9 4 1 7  
C C 9 4 2 2  
C C 9 4 0 8  
C C 9 4 1 4  
C C 9 4 1 4  
C C 9 4 1 4  
C C 9 4 1 4  
C C 9 4 1 8  
C C 9 4 1 8  
C C 9 4 0 9  
C C 9 4 1 0  
C C 9 4 2 3  
C C 9 4 1 1  
cc941s 
C C 9 4 1 5  
C C 9 4 1 5  
C C 9 4 1 5  
C C 9 4 1 9  
C C 9 4 1 9  
C C 9 4 2 4  
C C 9 4 1 2  
C C 9 4 1 6  
C C 9 4 1 6  
C C 9 4 1 6  
C C 9 4 1 6  
C C 9 4 2 0  
C C 9 4 2 0  

natrix 

WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 

Conc. 
LOW 
LOW 
LOW 
LOW 
LOW 
LOW 
LOW 
LOW 
LOW 
LOW 
LOW 
LOW 
LOW 
LOW 
LOU 
LOU 
uw 
LQW 
mu 
I A U  
LOU 
LI>w 
L O W  

Lou 
mu 
Km 
Lou 
I A W  
u)v 
LLW 
Lov 
Lov 
Lov 

A b b r e v i a t i o n s :  L ~ A  = V o l a t i l c s  
MS = Watrfx Spike 
MSD = Matrix Spike Dupllcata 
TOC = Total  O r g a n i c  C a r b o n  
TOX - Total O r g a n i c  H a l i d o r  

AnalvsiS 

VOA 
METALS 
CHLORIDE 
FLUOR1 DE 
NITRATE 
SULFATE 
TOC 
TOX 
VOA 
METALS 
CHLORIDE 
FLUORIDE 
NITRATE 
SULFATE 
TOC 
TOX 
QC/MS/METALS 
QCfiS D/HETALS 
VOA 
METALS 
CHLORIDE 
FLUORIDE 
NITRATE 
SULFATE 
TOC 
TOX 
VOA 
METALS 
CHLORIDE 
FLUOR I DE 
NITRATE 
SULFATE 
TOC 
TOX 



Advanced Sciences ,  Inc.  
Date: October 3 ,  1989 * 

Client  Project  ID: RI/FS Fernald 

ITANALYX'ICAL SERVICFS 
0AgRIDGE.TN Page 4 of 4 

JobNumber: ITNT 35565 

66490 CC9417 0 . 5 1 4  - 1 . 2 4  

66496 CC9419 1 . 0 4  - 1 . 4 8  
66516 CC9420 0 .500  - 1.08 
BLANK BlANK c1.0 - c1.0 

0 . 5 4 2  - 0 . 8 0 2  66495 CC9418 

86 
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I MOISTURE 

I RECOVERY 

I SOLIDS 

COLONIES/ 100 a 

HG/ KG 

HG/ LITER 

UG/KG 

UG/ LITER 

STANDARD UNITS 

onaOs/CM 

PCWLITER 

P C U G  

TOTAL HD 

STD 

R P D  

UL/ LITER 

COLONIEWSO )& 

m 
P 

"CONCENTRATION UNIT" CODES 

Percent Moisture Content 

Percent Recovery of Known Spiked Compound 

Percent Solias Content 

Colonies/100 mi l l i l i t er s  (bac teriologlcal 
concentration) 

Hilligrams per Kilogram (PPd 

Milligrams per Liter ( ppm) 

Microgram per Kilogram ( ppb) 

Micrograa per Liter ( p p b )  

Standard pH U n l t s  

Nicromnos par Cantinator (conductivity 
concentration) 

picoCur lea/ L l  t or ( radiolog tcal conc ent r at ion 

plcoCurles/Gru ( radiological concentration) 

Total nilligrm 

Relatlvo Peroont Dlftorenae 

Ulerolfters per Lltor (ppb)  

Col onlea/ 50 rtll Ill 1 t orb ( beet eriol og ic al 
comentrttioa) 

Degreor P 



1149 

0 

D 

S 

SD 

Sl 

s2 

R 

A 

u 

P 

Duplicate (duplicate prop/rarlysls  of 8 samplo-could 
also h8vo 8 01, D2, om.) 

Splko (spikod boforo prop) 

Splko D U p l i C 8 t O  (dupllcrto prop/mrlysis of a splked sample) 

Origin81 Spiko ( s u o  88 S - o n f p  used i f  thoro is 8a S2) 

Post Digo8tion spa0 ( O f ' U i n a  SrPaplO Spiked 8ft.r prop) 

Roproppod (could bo cocbinod w i t h  othor suffir codoo, 
1.0. RlS, RD o r  could 8lso h8VO a Rl, a, otc.)  

Ropllcrto An8lysl8 (additional 8nrlY818 of original 
proppod Suplo-eould also h8ro 8 A1 , U, 0U. )  

FR Front  rorknt w t l o a  of  u p l o r  tub. 

edtl  *Joe 

88 
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Table EDT-4 

u -  

J -  

-c - 

B -  

. E  - 

D -  

A -  

x -  

Y -  

z -  

* -  

EPA C L P  ORGANIC QUALIFIERS/RECOVERY FLAGS 

Indicates conpound was analyzed f o r  b u t  not detected. The sample q u a n -  
t i t a t i o n  l imi t  rust be corrected for d i l u t i o n  and  for  percent moisture. 

Indicates an estimated value. T h i s  f l a g  i s  used either when estimating a 
concentration for tentatively identified compounds where a 1:l response i s  
assumed, o r  when the mass spectral d a t a  indicate the presence of a com- 
pound t h a t  meets the identification c r i te r ia  b u t  the result i s  less t h a n  
the sample quantitation limit b u t  greater t h a ?  zero. 

This f l a g  applies t o  pesticide results where the identification has been 
conf i rned by GCIMS. 

This f l a g  i s  used when the analyte i s  f o u n d  i n  the associated b l a n k  as 
we1 1 as i n  the sample. I t  indicates possible/probable b lank  contamination 
and warns the data user t o  take appropriate action. 

T h i s  f l a g  identifies conpounds whose concentrations exceed the Cal i  bration 
range of the GC/MS instrunent for t h a t  specific analysis. This f l a g  wi l l  - not apply t o  pesticides/PC8s analyzed by GC/EC nethods. 
conpounds have a response greater than f u l l  scale, the sample o r  extract 
must be diluted and reanalyzed. 
conpounds identified i n  the f i r s t  analysis t o  be below the calibration 
range i n  the second analysis, then the results of both analyses shall be 
reported on separate Forms I .  The Form I f o r  the diluted sample shall 
have the "DL" suffix appended t o  the sample nunber. 

I f  one or  nore 

I f  the d i l u t i o n  of the extract causes any 

T h i s  f l a g  identifies a l l  compounds identified I n  an analysis a t  a secon- 
dary dilution factor. 

This f l a g  indicates that a .TIC i s  a suspected aldol-condensation product. 

Estimated value due t o  a confirmed conpound which  is off-scale i n  b o t h  
colunns. 

Indistinguishable isomer i n  tentatively identified conpounds 

No estimated value reported, o r  an elevated CRQL reported because matrix 
effects interfere w i t h  or  obscure the compound on one o r  both colunns. 
either sltu_ation, the compound does not confirm as a positive iden- 
t i f icat ion.  

I n  

Values outside of contract required QC limits. 

. 89 
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Advanced 5: I ences. I nc . IT (IORPORAi'l(SN 
Date: 05-OCT-99 KNOXV!LLE. TN 

C 1  lent Projcct ID: Fcrnald RIIFS 

EPA CLP TCL Volatile Organics by GCMS - Current ZPA CLP Protocol - MV 702 

Client Sample ID: QXM09B908212VBK 

Samp!c Date: N/A 
!T Sample !D: XVBKOtr212 
Prep Date: 
Analysis Date: (Completed) c)8/21/89 
Slnnk Sample ID: QXM09B908212VBK 
Concentration Units: UG/LITER 

Me ti hy 1 e ne ch 1 or i de 
Acetone 
1.1-Dichloroethane 
Trichloroethene 
Tetrachlorethene 
To 1 uene 

4 J 
4 J 
5 U 
5 U 
5 (J 
5 

.- 



EPA CL? TCL Voiatile Organics by GCYS - Current EPA CLP Prot.oco1 - MV 702 

C 1  ient  Sample !D: 56490 

Sample Date: N/A 
!T Sample IP: CC9421 
Prep Date: 
Analysis Date: (Completed1 08/21/99 
Black Sample !D: QXM098908212VBK 
Concentration Units: L'G/LITER 

Parameter Result 

Client Sample !D: $6495 

Sample Date: NiA 
IT Samp!l: ID: cc9422 
Prep Date: 
Analysis D a t e :  (Cmpleted) 98/21/89 
Biank Samp!e !D: CXN09B908 2 1 2VBK 
Concentration Units: UG/LITER 

Paramcter 

Methylene chloride 
Acetone 
1.1-Dxhloroethane 
Trichloroethene 
Tetrachlorethene 
To 1 uene 

-------_-------------- Rcsul t 

3 BJ 
4 35 
5 U 
5 ?I 
5 U 
dd 9 BJ 

91 



A:ivlinceri SI: ier.':es . [ nc . 
Date: 95-0CT-W 

IT CORPCJRAT I c!N 
KNOXVILLE. TN 

EPA CLP TCL Volatile Organics SY GCMS - Current EPA CLP Protoccll - MV 702 

Client Sample ID: 66496 

Sample Date: N/ A 
IT Sample ID: cc9423 
Prep Date: 
Analysis Date: (Completed). 08/21/89 
Blank Samp!e ID: QXM096908212VBK 
Concentration ?hits: UG/LITER 

0 

Parameter 

Methylene ch!oride 
A c e t oce 
1.1-Dichloroethane 
Trichloroethene 
Tetrachlorethenc 
Toluene 

----------~-------------,,, 
Resu 1 t 

Client Sample ID: 66516 

Sample Date: N/A 
IT Sample I D :  CC9424 
Prep Date: 
Analysis Date? (Completedl 08/21/89 
Blank Sample ID: QXM09B908212VBK 
Concentration gnits: UGiLITER 

Parameter Resu 1 t 

Wethylent chloride 3 BJ 
Acetone 3 BJ 
1.1-Dichloroethane 3 U 
Trichloroethene 5 v 
Tetrachlorethene S U 
Toluene 2 Eu 

---------------_---- ------------- 

92 
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Advanced Sciences. !nc. 
Date: 05-OCT-139 0 IT ' CORF9RAf ! :Y 

KNOXVIL!,E. 3 

Hetals by !CP - E P A  200.7 - AP 701 

Client Sample ID: QXA16B908241 

Sample Date: N/A 
IT Sample ID: 16B908241 

Analysis Date: (Completed) 08/31/89 
Prep Date: 08/24/89 

Blank Sample ID: QXA16B908241 
Concentraticn Units: MG/LITER 

Parameter 

Silver 
Aluminum 
Barium 
Beryl 1 iurn 
Calcium 
Coba 1 t 
Chromium 
Copper 
! ron 
Magne3 ism 
Nickel 
Vanad:m 
Zinc 

....................... 
.01 u 
.06 LI 
.002 u 
.0013 
.026 
.01  u 
.01 u 
.or u 
.01 u 
.06 u 
.02 u 
.O(L IJ 
.002 u 

.. . . . -  



Advanced Sc : enc?:=. I nc . 
Date: 05-Ocf-89 0 

1 T CrJi?POHAT I !IN 
KNOXVILLE. TN 

Metals by ICP - €PA 200.7 - AP 701 

Client Samp!e I D :  66490 

Sample Date: N/A 
If Sample ID: CC9407 
Prep Date: 08/24/09 
Analysis Date: (Completed) 08/31/89 
Blank Sample ID: QXAl68908241 
Concentration Units: MGILITER 

Coba 1 t 
Chromium 
Copper 
Iron 
Mag nes i um 
Nicke 1 
Vanadi urn 
Zinc 

.01 u 

.031 

. 01  u 

.507 

. 0 2  u 

.022 

.013  

4 0 . 1  



1149 . 

Netals by ?CP - EPA 2 0 0 . 7  - AP 701 

Client Sample ID: 66495 

r 

Sample Date: N/A 
IT Sample ID: CC9408 
Prep Date: 08/24/89 
Analysis Date: (Completed) 08/31/89 
Elank Sample !D: QXA16B908241 
Concentration Units: MWLITER 

Parameter 

Silver 
A!iun:ngm 

. Bar:um 
Beryl 1 itm 
Calciwn 
Coba 1 t 
Chromium 
Copper 
Iron 
Haunes I IUP 
NI zke! 
Vanad i um 
2:nc 

--------------------------- Rcsul t ------_-------- 
.0!4 
. i49 
. 04H 
.OOl 

.01  u 

.034 

.O! IJ 

.295 

. a 2  u 

. 026  
,016 

! 56 

6 6 . 2  

Client Sample !D: 66495D1 

Sample Date: N/A 
IT Sample ID: CC9408Dl 
Prep Date: 08/24/89 
Analysis Date: (Completed) 08/ 31 /89 
Blank Sample ID: QXAl6B908241 
Concentration Units: !%/LITER 

'. . 95 



1149 

Yetals by :CF - EPA 200.7 - AP 701 

C!icnt Smplc ID: 66495D2 

S.;tmp!e Date: N/A 
IT $mp!e ! 5 :  CCY4OHD1 
Prep Date: 08/24/89 
An&!vs:s Date: (Completed) 08/31/89 
R!ank Sample ID: QXAl5B908241 
Concentrat ion Unitu: MG/LITER 

Client Sample- I E : '  66495MS 

Sample Date: N/A 
IT Sample ID: CC940 9MS 
Prep Date: 08/24/89 
Analysis Date: fCompletedl 08/31/89 
B!ank Sample ID: QXA16B908241 
Concentration Units: '3s ,SECOVERY 

Parameter 

Silver 
Aluminum 
Barium 
Beryllium 
Coba 1 t 
Chromium 
Copper 
Iron 
Nickel . -  
Vanad i un 
Zinc 

-------------------------- Flesu 1 t --------------- 
92.8 
100 
97.6 
101 
97.2 
94 
94.5 
95.1 
99.7 
96.8 
96.9 

96 



Advanced Sciences. InC. IT CORPORATICN 
Date: 05-OCT-$9 KNOXVILLE. TN 

C! lent Prolect I D :  Fe?na!d ,??IPS Job Ywnber. !DTZ':55 -_-____________----------------------------------------------------------------------- 

Metals by ICP - ?PA 200.7 - AP 701 

Client Sample ID: 66495MSD 

Sample Date: N/A 
IT Sample tD: ' CC9-IlOMSD 
Prep Date: 081 24/89 
Analysis Date: (Completed) 08/31/89 
Slank Sample !D: QXA16B908241 
Concentration Unlts: % RECOVERY 

Parameter 

Si lver  
Alurninum 
Barium 
Bery 1 1 iiun 

Coba 1 t 
Chromium 
Copper 
Iron 
Nickel 
Vanadium 
Zinc 

Resul t --------------- 
95.8 
91 
87.4 
90.6 
88 
85.8 
85.4 
86.4 
91.1 
87.6 
87.6 

'P 

. . .  . . .- 

97 



Metals by IC? - E?A 200.7 - A? 701 

Client Sanple ID: 

Samp!e Date: 
!T Sample ID: 
Prep Date: 
Analysis Date: 
Blank Sample ID: 
Concentration Units: 

66496 

N/ A 
CC9411 
08/24/89 
(Completedl 08/31/89 
QXA16B908241 
!%/LITER 

Parameter, 

Silver 
Aluminm 
Bar i um 
Beryl! ium 
Calcium 
Coba 1 t 
Chromim 
Copper 
Iron 
Yagnes:um 
Ni cke 1 
Vanadium 
Zinc 

--------------------------- Revu 1 t --------------- 
.06 

2.16 
2 

153 
.052 

.486 

.221  

.236 
1.25 

6 5 . 3  
.499 
.51 
.501.  

e .- 9% 



Metals SY ICP - EPA 200.7 - AP 701 

Client Samp!e IC: 66516 

Samp!e 3ate: N/A 
I? Sample ID: CC94 12 
Prep Date: 08/24/89 
Analysis gate: (Ccmp!eted) 08/31/89 
B!ank Sample ID: QXA16B908241 
Ccncentration Ynit3: MG/LITER 

Par aneter 

Si lver 
Aluminum 
Barium 
Beryl 1 ium 
Calcium 
Coba I t 
Chr om ilum 
Copper 
Iron 
Magnes 1 un: 
Nicke! 
Va nad i um 
Zinc 

........................... Resu 1 t 

,062 
1.97 
1.8 

.047 

.44  

.205 

.213 

152 

1.16 
55.6 

.456 

.464 

.454 

a- 

_. - 

99 



1149 
Advacced 5c i c n r w .  I nc . 
Date: 05-OCf-99 0 

Lead bv Fcrndco A.9 - EPA SWR46 :3020 d 7421 - AG 019 

Client SamD!c ID: QXA17R908243 

Samp 1 t? Date : N/ A 
!T 9aIRD;e !E: 173908243 
Prep Date: 08/24/89 
Ar.a!vsis Date: (Completed) 08/25/89 
Blank Samp!e I D :  QXAl78908243 
Concentration Units: YG/LITER 

p i  r ame t er Resu 1 t- 

C!ient Sample ID: 56490 

Sample Date: N/A 
IT Sample ID: CC9407 
Prep Date: 08/24/89 
Ana!ysis Date: 
Blank Sample ID: QXA17B908243 
concentration Ucits: MG/L!TER 

( Comp ! et ed 1 08 / 25 / 89 

Client Sample ID: 66495 

Sample Date: N/A 
I? Sample ID: CC9408 

Analysis Date: (Completed) 08/25/69 
Blank Sample ID:-- - QXAl78908243 
Concentration Units: %/LITER 

Prep Date: 08/24/a9 



1149 
Advanced Sc icnces . I nc . IT COR?CF.AT: N 

KNOXVILLE. 3 
\ 

C1 iezt P r o j e c t  ID: Fernaid RiiFZ 

Lead by Furnacc A A  - SPA SW846 3020 L 7421- - AG 019 

C!icnt Sample ID: 66495Hs 

Sample Date :  N/A 
IT Sample ID: CC9409US 

- Prep Date: 08 / 24 / 89 
Analysis 3at.e: (Completed) 08/25/89 
Slank Sample ID: QXA17B908243 
Concentration Units: % RECOVERY 

Client Sample ID: 66495WD 

Sample Date: N/ A 
IT Sample ID: CC9410MSD 
Prep Date: 08/24/89 
Ana!ysis Date: ( C a p  1 eted 1 08/25/89 
Blank Sample ID: QXA17B908243 
Concentration :)nits: L RECOVERY 

e 

Client Sample ID: 66496 

Sample Date: N/A 
IT Sample ID: CC9411 
Prep Date: 08/24/89 
Analysis Date: (Completed) 08/25/89 
Blank Sample ID:-- - QXA17B908243 
Concentration Units: I3G/LIT€R 

Parameter Result 
-------------.----- ---e---- 

Lead .004 

.' 



Advanced Science::. 1111:. 

Date: 05-OCT-89 0 

.e- 

., 

Lcdd by Furnace AA - EPA 9 8 4 6  3020 & 7421 - AG 013 

C:ient Samplc ID: 56516 

Sample Date: N/A 
I? Sample ID: CC9412 
Prep' Date : 081 24/89 
Analysis Date: (Completed) 08/25/89 
Blank Sample ID: OXA 17B908243 
Concentration U n i t s :  ?IG/LITER 

102 



Advanced Sciences. Inc. !T CORPORA? i c>N 0 ' Date: 05-OCT-89 KNOXV!LLE. 9-4 

C!ier.t P r o i e c t  ID: Femald ?!/E Job Number: !TNT35fS5 
-^-__________------------------------------------------------------------------------- 

Chloride by Ion Specific Electnde - EPA 325.3 - WW 017 

Client Sample ID: QXW17B908175 

Samp!e Date: N/ A 
IT Sampie ID: 1 7B908 175 
Prep Dat5: 08/  17/89 
Analysis Date: (Completedl 08/17/89 
Blank Sample IO: QXW17B908175 
Concentration Units: M G / L I E R  

Client Sample ID: 66490 

Sample Date: N/ A 
IT Sample ID: CC94 13 
Prep Date: 08/17/89 
Analysis Date: (Completed) 08/17/99 
Blank Sample ID: QXW17B908175 
Concentration Units: !%/LITER 

0 

Chloride 

Client Sample ID: 

0 

Sample Date:- 
IT Sample IO.: 
Prep Date: - 
Analysis Date: 
Blank Sample ID..- - 
Concentration Units: 

Parameter 

11 

66495 

N/A 
CC9414 
O W  17/89 
(Completedl 08/17/89 
QXWl7B908 175 
MG/LITER 

Rem 1 t 

Ch 1 or ide 11 103 

. 



Chloride by Ion Specific Zlcctrode - EPA 325.3 - WW 017 

Client. Sample ID: 66496 

Sample Pate: N/A 
IT Samp!e ID: CC94 15 
Prep Date: 08/17/89 
Analysis Date: (Completed) 08/17/89 
Blank Sample ID: QXW17B908175 
Concentration Units: MG/LITER 

Client Sample ID: 66516 

Sample Date: N/A 
IT Sample ID: CC9416 
Prep Date: 08/17/89 
Analysis Date: (Completed) 08/17/89 
Blank Sample ID: QXW17B908 175 
Concentration Units: M/LITER 

0 

. .  . -  

.' . .- 
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.!dvdnCed Sciences. Inc. IT CORPORATION a Date: 05-OCf-89 KNOXVILLE. TN 

Flmride by Ion  Specific Electrode - EPA 3 4 0 . 2  - WW 042 

C1 ient Saaipl; ID: QXW42B908175 

$amp ! P !)i?k : N/A 
IT  Samp!e !D: 429908175 
Prep Date: OR/ 17/89 
Ana!ysis Date: (Comp!eted) 08/17/89 
B!ank Sample !D: QXW42E908175 
Conce p. t r B t i OR Lln 1 t s : , K / L  I TER 

Client Sample ID: 66490 

Sample Date: N/A 
IT Sample ID: CC94 13 
Prep Date: 08/17/89 
Analysis Date: (Completed) 08/17/89 
Blank Sample ID: QXW42B908175 
Concentration Vnits: MG/LITER 

a 

Client Sample ID: 66495 

Sample Date:. N/A 
IT Sample ID: CC9414 
Prep Date: 08/17/89 
Analysis Date: (Completed) 08/17/89 
Blank Sample ID:'- - QXW42B908175 
Concentration Units: IYG/L!TER 



1149 

4 T COHPORAT /!N 
KNOXVILLE. TN 

Flouride by !on Specific Electrode - SPA 340.2 - WW rJ42 

C!ient Sample ID: 66496 

Sanip!e Date: N/A 
!? Sample 19: CC9415 
Prep Date: 08/17/89 
Ana!ys:s Date: (Completed) 08/17/89 
Blank Sample ID: QXW42B90817S 
Concentrat ion IJni ts : MG/LITER 

Client Sample ID: 66516 

Sample Date: N/A 
IT Sample ID: CC9416 
Prep Date : 08/ 1?/89 
Analysis Ddte: (Completedl 08/17/89 
Blank Sample ID: QXW42B908175 
Concentration Units: W L I T E R  

c- 

. -  
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Advdnced Sciences. Inc. 
Date: 05-OCT-99 

0 !T C'3RPO2AT: ',!4 
KNOXVILLE. 3 

Nitrate. 3s N - EP.9 353.3 - WW 053 

Client Sample ?D: QXW53B908214 

Sample Date :  N/A 
!T Sample ID: 53B908214 
Prep Date: 08/21/89 
A R ~ ! Y S I ~  3att3: (Completedl 08/21/89 
B1ar.k Samp!e ID: QXW53B908214 
Concentration Units: ?IG/LITER 

Client Sample ID: 66490 

Sample Date: N/A 
IT Sample ID: CC9413 
Prep Date: 08/21/89 
Analysis Date: (Completed) 08/21/89 
Blank Sample ID: QXW53B908214 
Concentration Units: %/LITE!? 

Client Sample ID: 66495 

Sample Date: W A  
IT Sample ID: CC9414 
Prep Date: 08/21/89 
Analysis Date: (Completec!) 08/21/89 
Blank Sample ID:.- - QXWJ3B908214 
Concentration Units: MG/LIT€R 

Parameter Resu 1 t 

Nitrate .25 



Advanced Sciences. Inc. 
Date : 05 -0CT-89 

IT COF!PU?AT I r3N 
KNOXVlLLE. TN 

Nitrate. as N - EFA 353.3 - WW 953 

(:!lent Sample ID: 66496 

Sample Date: N/A 
IT Sample ID: cc9415 
Prep Date: 08/ 2 1 /89 
Analysis Date: (Completed) 08/21/89 
Blank Sample ID: QXW53B908214 
Concentrat.ion Units: MG/LITER 

Parameter 

Nitrate 
........................... 

Client Sample ID: 66516 

Sample Date: N/ A 
IT Sample ID: CC9416 
Prep Date: 08/ 21 / 89 
Analysis Date: ( C m p  la ted) 0812 1/89 
Blank Sample ID: QXW53B908214 
Concentration Units: MG/LITER 

0 

. ._ . . 
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Sulfate - EPA 375’.4 - WW 081 

C!ient Sample ID: QXW815909014 

Sample Date: N/ A 
IT Sample !D: 819909@! 4 
Prep Date: 09/01/89 
Analysis Date: fCompleted) 09/01/99 
B l m k  Sample 19: QXWalB909014 
Concentration Units: HG/LITER 

Client Sample ID: 66490 

Sample Date: N/A 
IT Sample ID: CC9413 
Prep Date: 09/01/09 
Analysis Date: (Completed) 09/01/69 
Blank Sample 19: QXW81B909014 
Concentration Units: M/LITE!? 

Client Sample ID: 66495 

Sample Date: N/ A 
IT Sample ID:. CC9414 
Prep Date: 09/01/89 
Analysis Date: (Completed) 09/01/99 
Blank Sample fD:.- - Qxy818909014 
Concentration Units: ?&/LITER 

Parameter Resu 1 t 

Sul €ate 155 
---_--------------____I ------------- 



Advanced Sciences. Inc. 
Date: 05-OCT-99 

IT CO3PORATION 
KNOXV!LLE. 24 

Sulfate - EFA 375.4 - WW 081 

Client Sample ID: 66496 

Sam!e Date: N/A 
IT Sample ID: CC94 15 
Prep Date: 09/0! /89 
Analysis Date: . (Completed) 09/01/89 
Black Sample !D: QXWBlB909014 
Concentration Unlts: MG/LITER 

Cl-ient Sample ID: 66516 

Sample Date: N/A 
IT Sample ID: CC9416 
Prep Date: 09/01/89 
Analysis Date: (Completed) 09/01/89 
Blank Sarnple ID: Q4W8 1 B9090 14 
Concentration Units: MG/L!TER 

Parmet er Resu 1 t 

Sulfate 153 
--------------I_-- ---------- 
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? o h 1  Oruanic Carbon - EPA 4 1 5 . 1  - OM 0111 

Client Sample !D: QX0019908243 

Szmple Date:  N/A 
:T S a r i p ! ~ !  ID: 919908243 
Prep 'Jatz: 08/24/89 
Analysis Qat:: (CompleteB1 08/24/89 
Elank Sample ID: QX001B908243 
Concentration Units: MG/LITE.S 

Client Sample ID: 66490 

Sample Date: N/ A 
IT Sample ID: CC9417 
Prep Date: 08/24/89 
Analysis Date: (Completed) 08/24/89 
alank Sample ID: QXQOlB908243 
Ccncentration !hits: MGILITER 

a 

Client Sample ID: 66495 

Sample Date: N/A 
IT Sample ID: CC94 18 
Prep Date: 08/24/@9 
Analysis Date: (Completed) 08/24/89 
Blank Sample ID: -,- -- QXOOlB908243 
Concentration ?Inits: MG/LITER 

*- 



Tota! Organic Carbon - EPA 415.1 - OM 001 

Client Sample ID: 66496 

Samp!e Date: N/A 
IT Sample ID: CC9419 
Prep Date: 08/24/89 
Analysis Date: (Completed) 08/24/89 
B!ank Sample !D: QX0019908243 
Concentration IJnits: MG/LITER 

Client Sample ID: 66516 

Sample Date: N/A 
IT Sample ID: CC9420 
Prep Date: 08/24/89 
Analysis Date: [Completed! 08/24.'89 
Blank Sample !D: QXOOl9908243 
Concentration Units: #G/LITER 

0- 

.' 
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Advanced 5; incccs. I C C .  
Date: 05-Om-99 

! T CORPORA? I. ON 
KNOX'I I LLE . 7N 

Total Organic f(a1ide.s - EPA 450.1/53846 9020 - OM 004 

C!ient Sample ID: QX004B908221 

$ample Date: N/A 
IT Sample !D: 04B908221 
Prep Date: 08/22/89 
Analysis Date: [Completed) 08/22/89 
Elank Sample ID: QX004B908221 
Concentration Units: MG/LITER 

Client Sample ID: 66490 

Sample Date: N/A 
. IT Sample ID: cc9417 

Prep Date: 08/22/89 
Analysis Date: ICompleted) 08/22/99 
Blank Sample ID: QX004B90822 1 
Concentration Units: MG/LITER 

0 

C!ient Sample ID: 66495 

Sample Date: N/A 
IT Sample ID: CC94 18 
Prep Date: 08/22/89 
Analysis Date: (Completedl 08/22/89 
Blank Sample I D : - .  - OX0048908221 
Concentration Units: MG/LITER 

113 
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Tctal Orc~acic I.:a!ides - EP.9 4,59.1/%846 9020 - OM 0214 

C!icnt. Samp!e I T ) :  66435 

S a m l r !  g a t e :  N/A 
If Sample 19: CC94!3 
? r e p  9a ie :  08/22/99 
.4na!ysis Date:  (Completed) 08/22/39 
alank Samp!e ID: QX004B908221 
Concentration Units: MGILITER 

Client Sample ID: 66516 

Sample Date: N/A 
IT Sample ID: CC9420 
Prep Date: 08/22/89 
Analysis Date: (Comp!eted! 08/22/09 
a!ank Samp!e ID: QXC!049908221 
Concentration Units: MG/LITER 



. . . . . . . . . .  . -.-.-.----I __-__ .._- . . . .  .. .- ... ._ ........... - -. . . .  . - . -  . . .  - - 
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INTERNATIONAL ANALmcAL 
SERVICES 

TECHNOLOGY 
CORPORATION 

CERTIFICATE OF ANALYSIS 

Attn: Heather Bond 
C/O AS1 Inc. 
10845 Hamilton Clever Road 
Ross, OH 45061 

Date: October 2, 1989 

Page 1 of 4 

Job Number: ITNT 35566 P.0 Number: Accounts Payable 

This is the Certificate of Analysis for the following: 

Client Project: ID: FMPC R I P  
Date Received by Lab: 08/16/89 
Number of Samples:' Four (4) 

66 5%3 
L-4 . 

?-le Type: Groundwater db5os-- 

On August 16, 1989, four (4 )  groundwater samples vere received at ITAS-Oak Ridge Lab from 
Advanced Sciences Inc., h6.8 Ohio. The list of analytical tests performed, as well as 
date of receipt d analysis can bo found in tho attached report. 

Blanks are identifiedwith client sample ID'S starting vith either .QX..B" or .QX ... B". 
Data are reported w i t h  tho qualifier .UW if the compound vas analyzed for but not 
detectod. Lists w i t h  concentration unit cod. and lab urd client suffix code definitions 
aro rttachod. 

Tho analytical rosults for this roport uo presontrd by analytical tests. Each set of 
data W i l l  includo s o p l o  identlficrtion information, the analytical results, and the 
appropriate dotoctioa limits. %tal analyses -to performod by Inductively Coupled 
Plasma (SCP) S p n + r J I ,  -opt for lead vhich vas analyzed by Graphite Furnace 
Atoaic Absorption Spoctroscapy. 

Tho samples ware mulyzod for W L  volatile compounds wing the EPA CLP 10/86 Statement 
of Work. 

Reviewed and Approved: 
. -  

...  
. . . .  . . . . .  . . . . . .  

. . !  

. . . . .  * .  . _. I \ .  . & -  *..:,: . . . . . .  .'. ' . 
. . .  . .  

. .  
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Advancod Sciences, Inc. 

Client Project ID: R I M  Fernald 
0 Dato: October 2, 1989 

I149 

Page 2 of 4 
Job Number: ITNT 35566 

111. Qualm Control 

The volatile analyses vere perforwd on 08/22/89. The sanple runs proceeded well. The 
nS/XSD analyses vere performed on sample 66498, (Job Number: ITNT 35561, to be submitted 
separately.) There vere no problems seen, QC or otherwise, in the final data review. 

Data were reported vith qualifiers as follovo: 

U - Compound 8nalyZed for but not detected. 
B - Compound vas found in the method blank. 
J - Compound detected but belov the contract required 

quantitation limit. The value given vas an estimate. 

For the matrix spike and matrix spike duplic8te results for ICP and GFM, refer t o  Job 
Number: ITNT 35565, sample 6649S, to be submitted separately. 

For the matrix spike and matrix spike duplic8te results for general vet chemistry, refer 
to sample 66510 (Job Number: ITNT 35561, to be submitted separately. 

For the matrix spike and u t r h  rpih duplicato rerufts for TOC and TOX, refer to sample 
66509, (Job Number: ITKT 35557 , to be subdttod aeparately) . 

0 .- .-.. . 

. . .  . . . . .  . .  

116 
. : . .  

... . . . . . .  . . . . .  .. . . . . . - .  . . - . .  . :  ' - .  . .  
. .  

........ . . . . . .  
I... 

I . ........... . . .  . .  . . .  ... , - - .  

. .- 

. . 
. .  

. .  
. .  i. 

7 _ . _ .  . .  
9..  .L 

\ . .  
. * . . .  

'.'".f'.? ; '. ::;!..?::. .:*:. : . : . ,  . - .  
-. . .  .& . .  . .  

. .,. 

. .  . .  
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1149 
ITANAf;yTIcALsEpyIm 

Advanced Sciences, Inc. QAgE1IDGE,TN 
Date: October 2,  1989 . Page 3 of 4 
Client Project ID:  RI/F'S Fernald Job Number: IRTT 35566 

66503 

66504 

66505 

66517 

cc9437 
CC9425 
CC9429 
CC9429 
CC9429 
CC9429 
cc9433 
cc9433 
CC9438 
CC9426 
CC9i30 
CC9430 
CC9430 
CC9430 
cc9434 
cc9434 
cc9439 
CC9427 
CC9431 
CC9431 
CC9431 
CC9431 
cc9435 
cc9435 
CC9440 
CC9428 
CC9432 
CC9432 
CC9432 
CC9432 
-436 
CC9436 

WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATEB 
WATKB 
WATER 
UATEB 
WATER 
WATER 
WATKB 
UA- 
V A m  
VATBB 
UATEZL 
WAm 
U A m  
YATKB 
WAm 
urn 
UATm 
U A m  
V A m  
WATm 
UATm 
V A r n  

Conc. 

VOA 
mm 
CHLORIDE . 
FLUORIDE 
NITRATE 
SULFATE 
TOC 
TOX 
VOA 
nETm 
CHIBRIDE 
FLUORIDE 
NITRATE 
SULFATE 
Toc 
TOX 
VOA 
m u  
CKWRIDE 
FUJORIDE 
NITRATE 
SULFATE 
Toc 
Tox 
VOA 
l4ETAu 
C H U R I D I  
FLUORIDE 
NITBATE 
SULFATB 
Toc 
Tox 

. .  
. .  , : .  . . . . .  . .  ! , : ... .;. . . . .  4: . . . .  ...... : .: ..;i . .:.:*;. 

. . .  
- . _ .  . . .  . . . .  . . .  

. .  . -  . .  
it.- .. 



.. . . .. . .  . .. 

Advancod Sciencor. fnc. . 
Dato: Octobor 2, 1989 
Client Projoct ID: Rim* Penuld 

Page 4 of  4 
Job Number: ITNT 35566 

u a h U  - Banne 
66503 cc9433 c1.0 - c1.0 
66504 cc9434 c1.0 - 4.0 
66505 cc9435 1.05 - 1.44 
66517 CC9436 C1.0 - 4.0 
BLANK BIANK 4.0 - 4.0 

.. . , . . . 
. .. 

. .  
.'.Q. 

. . .* 5 _ .  . .  I . . .  ::;:.-3 ,?. . . 

. . . .  
c ,,_ ..' '. ..: 

. .  . 7  . . . . .  . .. . ., . 
. .  ...' I. ;. ..,-. ; " .  . .I.>._. . . 

I . .  . . .  -. . 
. - ... . . ';> 

. .  
. . . ..- 

. .  
. .  . .  . .  

. .  . . . . . . . . .  
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u -  

J -  

c -  

8 -  

E -  

o '  

0 .- 

A -  

x -  

Y -  

z -  
. .  

+ r  

Table EDT-4 

€PA CLP ORGANIC QUALIFIERS/RECOVERY FLAGS 

Indlcates conpound was analyzed for but not detected. The sanple quan- 
t l t a t l o n  l l m l t  m is t  be corrected for d l l u t l o n  and for percent mls ture.  

Indlcates an estimated value. Thls f l ag  I s  used e l ther  when estlmatlng a 
concentrat lon fo r  ten ta t i ve l y  Ident l f led  conpounds where a 1:l response i s  
assumed, o r  when the  mass spectral data Ind icate the presence of  a corn- 
pound t h a t  meets the  l den t l f l ca t l on  c r l t e r l a  but the resu l t  I s  less than 
the  sanple quant i ta t lon  lldt but greater than zero. 

This f l a g  applles t o  pest lc lde resul ts  where the ldent l f l ca t lon  has been 
conf l rned by GCFtS. 

Thls f l a g  I s  used when the analyte I s  found I n  the assoclated blank as 
we l l  as i h  the sanple. It Indlcates posslble/probable blank contamlnatlon 
and warns the data user t o  take appropriate action. 

This f l a g  i d e n t l f l e s  colnpounds whose concentratlons exceed the ca l lbrat lon 
range of t he  6C/M Instrument for  t ha t  specl f lc  analysls. This f l a g  w t l l  - not apply t o  pestIcldes/PCBs analyzed by SCEC methods. If one or  mre 
conpounds have a response greater than f u l l  scale, the saaple or e x t r a c t  
mrst be dlluted and reanalyzed. If the  d i l u t i o n  of the  extract  causes any 
conpounds Identl f led In  the f lmt analysls t o  be belaw the ca l lbrat lon 
range i n  the second analysls, than the resul ts  of both analyses shal l  be 
reported on separate FON f a  The Fom I for the  d i l u ted  sanple shal l  
have the 'DL' s u f f l x  appended t o  the sanple number. 

This f l a g  Identifies a l l  corpounds i den t l f l ed  I n  an analysts a$ a secon- 
dary d i l u t l o n  factor. 

Thls f l ag  indlcates thr t  8 TIC 1s a suspected aldol-condensatlon PrOdUCta 

E s t l m t e d  value due t o  a confirmad coapound whlch i s  off-scale I n  both 
col urns 0 

I n d l s t l n ~ l s h a b l e  isomer i n  ten ta t l ve ly  l d e n t l f l e d  conpounds. 

No estlmted vatu. reported, o r  an elevated CRQL reported because matrlx 
effects Intwfwe,rrfth of obscure the  cospound on one or both colums. I n  
e l t h e r  tltuatlm, the -and does not conf l ra  as a pos i t i ve  lden- 
t l f l c a t l o n o  

. ., . . . .  
Values ou t r lde  of contract n q u l n d  QC l l s l f ts .  

. . .  a '  

"..,. s . .. . .  . -  . , .. 

. . I' 
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Hs 

HSD 
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SD 
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s2 
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c 
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DL 

. . . . .  - -  
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. . -  i 
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~EONCBMTRATIOR UNIT, CODES 

Perwent Hoisture Content 

s RECOVERY 

s SObIDs 

COLONIES/lOO )& 

Peroent Rwovery of ham Spiked Compound 

Perwent Solids Content 

Colonies/ 100 nril i i l iters (bac torlological 
concontration) 

I W K G  

W LITER 

WIG 

UW LITER 

Microgram pew Kilogran ( ppb) 

Standud pE U n i t 8  

Mioroarroe per h n t w t e r  (ooaduotivity 
concoatratioa) 

piuoCuriea/Lit.r ( rdioiogioal oorwentratiorr) PCI/LITBR 

PCf/O 

TOTAL Eo Total Mlllgrru 

STD 

RPD 

. .. .. . .- m 
P 
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Advanced Sciences. Inc: 
Date: 0 4 4 3 - 8 9  

IT CORPORATI011 
KNOXVILLE. TN 

Client Project ID: Pernald RI/F3 Job Nuuhr: IR(n5566 

EPA CLP TCL Volatile Organics by GCHS - Current EPA CLP Protocol - HV 702 

Client Sample ID: QXM09B908222 

Sample Date: N/A 
IT Sample ID: xVm08222 
Prep Date: 
Analysis Date: (Canpl et&) 08/22/89 
Blank Sample ID: 0#(09B908222 
Concentration Units: UG/LITER 

Parameter Result 

Hethylene chloride 4 J 
Acetone 6 J 
1.1-Dlchloroethane 5 U 
Wichloroethem 5 U 
To trachl ore theno 5 U 
Toluene 3 J 

0 

i .! 
. . .  . . .  . . . .  

. .  
. -  . .  

* I  

. .  .?, ' . .  . .  
. .  . .  . .  

8 . .  

. . . .  :.<9 * .. 

. .  . _. . . . .  , . . _ .  . . . .  . . .  . . . . .  .: .. 
..e . . . .  

. .  . . .  . .  . .  
- .  . * . - * . . . - -  . .  . .  
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Advanced Sciences. Inc.' 
Date: 0 4 a - 8 9  

IT CORPORATION 
.XNoW,ILLE. TN 

Client Project ID: Pernald RI/PS ' Job'Number: ITIm5566 

E P A  CLP TCL Volatile Organics by G Q l s  - Current EPA CLP Protocol - WV 702 

Client Sample ID: 66503 

Sample Date: N/A 
IT Sample ID: cc9437 
Prep Date: 
Analysis Date: (Completed) 08/22/89 
Blank Sample ID: WI09B908222 
Concentration Units: UG/LITER 

Parameter 
~~~ ~~~- 

Methylene chloride 
Acetone 
1,l-Dichloroothane 
Trichloroethene 
Tetrachlorethene 
Toluene 

Resu 1 t 

2 RI 
7 BJ 
5 U 
5 U 
5 U 
1 Bf 

Client Saarple ID: 66504 

98m~le Date: N/A 
IT -10 ID: a9438 
Prep Date: 
Analmi8 Date: (Cmpletdl 08/22/89 
Blank -10 ID: [UaoSB908222 
Concentration. Unita: W/LITeR 

. . .  . .  
~ -. 

~ t h y l . ~  chloride 
Aceton8 . . .  - -  
1 , l - D i C h l o ~ t h ~  
Ikichloroethene 
Tetrachloretbne 
Toluem . .  - . .  . . .  - .  

.. i' . - .  c .  
1 -  

. . . . . . . .  . .  . . .  .:r.-- . . .  
. .  . -  . 

. .  
-. . 

. -. . : . .  .*. . ~ 

-, . ~~ . . .  v. ' .  . - 

~~ ~ 

3 BJ 
8 BJ 
S U 
5 U 
S U 
2 AI 

. . .  . .  - .. . .- . .  
. . . .  

. . . .  . . .  . . .  

. .  .- * . . . .  . : .  . . . .  ..... . . .  . . .  .. ... . . . . .  . . . . . .  .: . . -  . - -  , : 
: -.:: .. 

* - - .  
. .  -'. 



Advanced Sciences, Inc. IT CORPORATIOM 

Client Project ID: Pernald RI/F9 

Date: 04-OCr-89 IcNoxVlLLE. RI 

Job Number: 1TNT35566 

E P A  CLP TCL Volatile Organics by GCM3 - Current EPA CLP Protocol - )Iv 702 

Client Sample ID: 66505 

Sample Date: N/A 
IT Sample ID: cc9439 
Prep Date: 
Analysis Date: (Cotap 1 eted 1 08/22/89 
Blank Sample ID: OXH09B908222 
Concentration Units: UG/LlTER . 

Parameter Result 

Hethvlene chloride 3 BJ 
Acetone 3 BJ 
1,l-Dichloroetham 5 U 
Trichloroethene . 5 U 
Tetrachloretbne 3 U 
Toluene 2 BJ 

0 

Client Sample ID: 66517 

-le Date: #/A 
IT Sample ID: Cc9440 
Prep Date: 
8MlY8iB Date: (Collpleted) 08/22/89 
Blank -le ID: Ulmgm8222 
Concentration Unita: W/LITeB 

.- 

Par-. Rem1 t 

WthYlm- Chloride 2 .BJ 
Acetone- 5 ,' ,BJ 
1, l-Dichloirosthmo 5 U 
Tri ch 1 ometherre 5 U 
Tetrachlorethena 3 U ._ . 

. . .  

. . .  . 

' . Toluene 

. .  .? - 
. ? .  

. . .  .... i. . . .  . .  . - '  _. - .  
z . .  . . .  

. .  

e' 
. .  

- .  .- . _ .  . .  
. i  .. - . 

. .  . .  . "  . .  
. .  . .  
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Advanced Sciences, Inc-. 
Date: 04-OcT-89 

IT CORPORATION 
KmlxvILLE. m 

Client Project ID: Fernald RI/FS 

Xetals by ICP - E P A  200.7 - AP 701 

Job Number: InTr35566 

Client Sample ID: OXA16B908251 

Sample Date: N/A 
IT Sample ID: 16B90825 1 
Prep Date: 08/25/89 
Analysis Date: (Completed) 08/31/89 
Blank Sample ID:  QXA16B908251 
Concentration Units: HG/LITER 

Parameter 

Silver 
Aluminum 
Barium 
Bsrvl 1 ira, 
calcium 
Cobalt 
chromium 
Cower 
Iron 
?Jagnesium 
Nickel 

Zinc 
V8MbfUB 

Result 

.01 u 

.06 U 

.002 u 
0001 u 
.02 u 
.01 u 
.or u 
.Ol u 
.01 u 
.06 U 
.02 u 
.01 u 
.002 u 

. . .  . .: 
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Advanced Sciences. Inc: a 
Date: 044Cr-W 

Client Project ID: Ftrnald RI/F'3 

IT CORPORATION 
KNOXVILLE, TN 

Job Number: I m 5 5 6 6  

Hetals by ICP - EPA 200.7 - AP 701 

Client Sample ID: 66503 

Sample Date: N/A 
IT Sample ID: CC9425 
Prep Date: 08/25/89 
Analysis Date: (Coawleted) 08/31/89 
Blank Sample ID: QxA16B9082Sl 
Concentration Units: HG/LITER 

Parameter 
~~~~ 

Silver 
Aluminum 
Barim 
Beryl 1 ium 
calcilm 
cob81 t 
chroarim 
Comer 
Iron 
)(agnOairnr 
Hickel 
Vanadium 
Zinc 

Resu 1 t 

.01 u 

.262 
,054 
,002 

,012 
.041 
.01 u 

386 

4.71 
60.4 

.032 

.M1 

.038 

... 
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Advanced Sciences, I&. 
Date: 04-OtX-89 IT CORPORATIOn 

KNOXVILLE. 1w 

Client Project ID: Fernald RI/F8 Job Number: 17"35566 

htals by ICP - EPA 200.7 - AP 701 

Client Sample ID: 66504 

Sample Date: N/A 
IT Sample ID: CC9426 
Prep Date: 08/23/89 
Analysis Date: 
Blank Sample ID: QXA168908251 
Concentration Units: )Io/LIm 

(Caw 1 eted 1 08/31/89 

Parameter Result . .  

Silver 
Alumimm 
k i l l 8  
Beryl 1 ilm 
calcium 
Cobel t 
chromium 
Copper 
Iron 
mmeaim 
Niclcel 
Vanadium 
Zinc 

.013 

.188 

.027 

.002 

.oi  u 

.036 

.01 u 

247 

3.84 
32.2 
.021 
.029 
.033 

- .  . . . .  ... 
,i . . 

. ..- . . .  
. .  . .  

* .  
. . .  . .  



Advanced Sclencea, Ino. 
Date: 044cr-89 IT CORPORATION 

KNOXVIUE. TN 

Job Number: IlM35566 Client Project ID: Fernald RI/R 

Hetals by ICP - EPA 200.7 - AP 701 

Client Sample ID: 66505 

Sample Date: N/A 
IT Sample ID: CC9427 
Prep Date: 08/25/89 
Analysis Date: (Completed) 08/31/89 
Blank Sample ID: QXAl6B90825 1 
Concentration Units: HGfiITER 

Parameter Real t 

.011 

.116 

.44 . 001 

.01 u 

.025 

.01 u 

98.9 

4.16 
32.4 

.02 u 
017 . on 

-. -- 
\ 

. . .  

. . .  . -  . . . . .  . . . .  ,-. . . . .  
. .  
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Advanced Qclencei, In& 
Date: 04-OcI?-89 

Client Project ID: Pemald RI/PS 

Metals by ICP - €PA 200.7 - AP 701 

Job Number: IRcIJSS66 

Client Sam010 ID: 66517 

Sample Date: N/A 
IT Sample ID: CC9428 
Prep Date: 08/25/89 
Analysis Date: 
Blank Sample ID: QXA16B908251 
Concentration Units: HG/LITER . 

(Corn0 leted) 08/31 /89 

Parameter 

Silver 
Aluminum 
Barium 
Bem 1 iun 
calciu 
cob81 t 
ChrmlU8 
copper 
Iron 
m9neaim 
Nickel 
Vanadium 
Zinc 

Result 

.012 

.185 

.027 

.002 

.Ol u 

.036 

.01 u 

245 

6.24 
31.9 

.021 

.028 

.042 

. .  
. .  

. .  ... 

. . .  
. .  

. .  
. . .  . . .  

.a:. ., . -  . . - .  . 

. . .  . .  -. . .  ... . . .  . . .  . . .  . .  



Advanced Sciences, Inca 
Date: 04-OcT-89 

IT CORPORATION 
KNOXVILLE. m 
Job Number: I m 5 5 6 6  Client Project ID: Pernald R I / B  - 

Lead by Furnace M - E P A  SUM6 3020 6 7421 - AG 019 

Client Sample ID: QXA179908251 

Sample Date: #/A -- - 
IT Sample ID: 17B90825 1 
Prep Date: 08/25/89 
Analysis Date : (Completed) 09/14/89 
Blank Sample ID: QXA17B908251 
Concentration Units: HG/LITER 

Parameter Result 

Lead .002 u 

Client Sanrple ID: 66503 

-18 Date: N/A 
IT -10 ID: CC9425 
Rep Date: 08/25/89 
Analysis hte: (htpleted) 09/14/89 
Blank Sample ID: oXA17B9082sl 
Concentration Units: M/LI'RR 

Parameter R e m 1  t 

had .m 

C1 ient Sample IDr 66304 

-18 ht8: H/A 
IT -10 ID: -26 
Prep Date: -- - 08/23/89 
h l Y B i 8  Date: (C4119leted) 09/14/89 
Blank -10 ID: oI[Al78908231 

' Concentration Units: Mt3nITeR - 
. . .  . .  

. . . .  
.. 

*. _.. 
. . .  
: . .. , . 

. .  ...I 

. .  . .  
I .  . . . .  ... . . . .  1 ~ . .  ' 

. .  . . . .  
. .  . . .  r .  

I 

1 _. * '  / : .! ,-. . ,. 
. . -  . .  

. . . . .  . . . . .  Remilt.' . ' 

. . . . . .  - .  . - 
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Advanced Sciences. Inc. 0 
Date: 04-OcT-89 

IT CORPORATION 
KNOXVILLE, TN 

Client Project ID: Fernald RI/FS 

Lead by Furnace M - E P A  SW846 3020 & 7421 - AG 019 

Job Number: ITKT35566 

Client Sample ID: 66505 

Sample Date: N/A 
IT Sample ID: CC9427 
Prep Date: 08/25/89 
Analysis Date: 
Blank Sample ID: QXA17B908251 
Concentration Units: W/LITER 

(Camp 1 eted) 09/14/89 

Parameter Resul t 

Lead .OM 

Client Saute18 ID: 66517 

sample Date: N/A 
IT Sample ID: CC9428 
Prep Date: 08/25/69 
AMlYSiS Date: 
Blank -le ID: QXA17B908251 
Concentration Units: MB/LIm 

(C- 1 eted 1 09/ 14/89 

Paramter Real t 

Lead .002 

. .: . . -  

: . 
. .  . . . .  

. .._ . .  

. d 
. .  

.. * 
. '._ 

. A  
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Advanced Sciences, Inc, 
Date: 04-OCr-89 

IT CORPORATION 
KNOXVILLE. m 
Job Number: I m 5 5 6 6  Client Project ID: Pernald RI/FS 

Chloride by Ion Specific Electrode - EPA 325.3 - W 017 

Client Sample ID: QxW17B909011 

Sample Date: N/A 
IT Sample ID: - m o l l  - 
Prep Date: 09/01/09 
Analysis Date: 
Blank Sample ID: Qxw17B909011 
Concentration Units: 130/LITER 

(Caw leted 1 09/01/89 

Parameter Result 

Chloride .5 u 

Client Sample ID: 66503 

IT Sample ID: CC9429 
Prep Date: 09/01/89 
AMlYSiS Date: (Cawleted) 09/01/89 
Blank Sample ID: olo3178909011 
Concentration Units: lW/I,ITEzEI 

-le Date: n/a 

Parameter Rem1 t 

Cb 1 or ide 27 

' Client Sample IDz 665oJ 
$ 

Sample Date:::. W A  
IT Sample ID: Cc0430 
Prep Date: 09/01/89 
Analysis Date: (Completed) 09/01/89 
Blank Sample ID: Orm7B909011 
Conctntratlon Units: WfiI'lgB 

- - -  

. .. a .  . .  
.. . .- ... . 

i . . , . i- ; . 
2 '. . - .  . ? .  . . .  , . -  .. . . .  . C ,  . .  

- . . Pluaaa6ter ' . .- . 

.. -132.. -: :  
.:. . . \. , .- . ,;e; .i;.: I 

. .  . . .  

_. .. - .  . ~. :.. . - .. 
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Advanced Sciences, Inc: 
Date: 044CT-89 

IT CORPORATION 
IOIOXVILLE, TN 

Client Project ID: Fernald RI/PS 

Chloride by Ion Specific Electrode - EPA 325.3 - W 017 

Job Number: I'IXBS566 

Client .Sample ID: 66505 

Sample Date: N/A 
IT Sample ID: CC9431 
Prep Date: 09/01/89 
Analysis Date: (Coawleted) 09, 
Blank Sample ID: QXW17B909011 
Concentration Units: MG/LITER 

Parameter 
~~ 

Ch 1 or ide 

Client Sample ID: 66517 a 

/89 

Resu 1 t 

32 

Sample Date: N/A 
IT -10 ID: -32 
Prep Date: 09/01/89 
Analysis Date: (C-leted) 09/01/69 
Blank Ssaple ID: m17B909011 
Concentration Unit#: MB/LIleB 

Parameter R e s t a l  t 

Chloride 44.9 
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Advanced Sciences. Inc. a 
Date: 04-oCT-80 

Client Project ID: Pemald RI/- Job N-r: ITK33566 

Flouride by Ion Specific Electrode - EPA 340.2 - WU 042 

Client Sample ID: Qm428908251 

Sample Date: N/A 
IT Sample ID: 42B908251 
Prep Date: 08/25/89 
Analysis Date: (Completed) 08/25/69 
Blank Sample ID: W42B908251 
Concentration Units: H/LITER 

Parameter Rem1 t 

Pl uor ide .os u 
- 

Client Sample ID: . 66503 

safmle Date: n/n 
IT 3ample ID: CC9429 
Prep Date: 08/25/89 
Analysis Date: (ColaOleted) 08/25/89 
Blank -10 ID: QXW42B9062Sl 
Concentrat$on Units: H3fiITBB 

.. 

Sample Datetg #/E 
IT -le ID: . -.; . .- 
Prep Date: 08/25/89 
Analysis Date: (Coplotodl 08/25/89 
Blank Sample ID: o w v 1 ~ 2 s ~  . 

Concentration Units: HBfiX'lg8. . 

cCM30 

. .  

. I. .' 

. .. . - -  ... ' . - -  .. .!- - -  
. I. 

... .-*' . 

.- . 
. .  

. . .  . .  

i ' <I. 

.r: . .  -. 
. .  . .  
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0 
Advanced Sciences, Inc, IT CORPORATIOW 
bate: oeocT-89 KNOXVILLE. R1 

Client Project ID: Fernald RI/FS 

Flouride by Ion Specific Electrode - EPA 340.2 - W 042 

Job Number: I m 5 5 6 6  

Client Sample ID: 66505 

Sample Date: --N& 
IT Sample ID: CC9431 
Prep Date: 08/25/89 
Analysis Date: (Cow 1 e ted) 08/25/89 
Blank Sample ID: QXW42B908251 
Concentration Units: HG/LITER 

Parameter Resu 1 t 

Fluoride .% 

Client -le ID: 66517 

IT -le ID: a9431 
Prep Date: 00/2S/69 
Analvsis Date: (Coppleted) 08/25/89 
Blank Sample ID: QXlU2E908251 
Concentration Unitst nS/LITBll 

- .  
0 

-18 Date: wm 

P8rameter Rear1 t 

Fluoride .os u 

l,.. . .  
. .  - ’ . . -  . .  . .  

i . _  r . .  . .  
. .  . .. 
. .  
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Advanced 9c iences , I nc . 
Date: 04-OcT-89 

IT CORPORATION 
KNOXVILLE. RI 

Client Project ID: Fernald RI/FS Job Number: ITHn5566 

Nitrate, as N - E P A  353.3 - WW 053 

Client Sample ID: -3B908213 

Sample Date: N/A 
IT Sample ID: 538906213 
Prep Date: 08/2 1/89 
Analysis Date: (Completed) 08/21/89 
Blank Sample ID: Qm538908213 
Concentration Units: WLITER 

Parameter Result 

Nitrate .1 u 

0 .Client Sample ID: 66503 

S-Ple Date: N/A 
IT Sapaole ID: CC9429 
Prep Date: 08/21/89 
Analysis Date: (Completed) 08/21/89 
Blank Sample ID: QXUS38908213 
Concentration Units: Ml3/LIm 

Parameter Rear1 t 

Nitrate .1 u 

Client -&-IDS. 66504 

. . . . .  .. 
. .  

. . '_. . 
. .  . .  . .  .* 

c.. . .  .... 

. .  ' C . '  



Advanced Sciences . Inc. 
Date: 04-OCT-89 IT CORPORATION 

KNOXVILLE. m 
Client Project ID: Pernald RI/FS Job Number: IT?m35566 

Nitrate, as N - EPA 353.3 - W 053 

Client Sample ID: 66505 

Sample Date: N/A - 
IT Sample ID: CC9431 
Prep Date: 08/21/89 
Analysis Date: (Completed) 08/21/89 
Blank SaPPple ID: QXWS3B908213 
Concentration Units: lB/LITER 

Parameter R e m  1 t 

Nitrate .1 u 

Client Sample ID: 66517 

Sample Date: U/A 
IT -10 ID: cc9432 
Prep Date: 081 21 /89 
Analysis Date: (Cmleted) 08/21/89 
Blank Sample ID: Qnn3B908213 
Concentration Units: M3/tIlBR 

Parameter Result 

Nitrate .1 u 

. -- 

. .  . . . . . . . .  . .  
. . .  . .  . .  . .- . 

.. . -  
. . .  

..- 
, . . r_:- . C .  . .  . .  . .  

. .  :. . 

. . . . . . . . . . . . .  .. - -:. . . .  - . . . . . .  e . . , :  ...... . - .  . -. . . . . .  
.. ' .'ti: - . . . . .  - ..... : i .  

.. I- 
. _  - -  . 

. . .  - .  . . . .  . .  
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0 
Advanced Sciences. Inc. 
Date: W-ocT-89 

IT CORPORATION 
KNOXVILLE, m 
Job Number: 1TK235566 Client Project ID: Fernald RI/F9 - 

Sulfate - E P A  375.4 - W 081 
Client Sample ID: oxWelB909012 

Sample Date: N/A 
IT Sample ID: 8 1 B909012 
Prep Date: 09/01/69 
Analysis Date: (Completed) 09/01/69 
Blank Sample ID: QxvBlB909012 
Concentration Units: WLITER 

Parameter Resu 1 t 

9ultate 2 U 
- 

Client Saarole ID: oxw818909141 0 
Sample Date: N/A 
IT Sample ID: 818909141 
R e p  Date: 09/14/09 
Analysls Date: (Cmeletad) 09/14/89 
Blank -le ID: QmelB909141 
ConcentratIan Units: H6fiITER 

Parameter Renu1 t 

Sulfate 

Client -la- ID: 

Sample Dater 
IT 38mple IDS 
Prep Date: . Analysis Date: 
Blank Saprple ID: 
Concentration Units: 

. -  

2 U 

66503 

W A  
CC9429 
09/01/09 
(Camp 1 et ad) 09/ 0 1 / 89 
Qm818909012 
mn1m 

i 
-. 

. . .  . . .. . ... . . . .. I. :. 

138. 
. .  

. .  
. .  . .  

. .  . .  
. .  

. .  . . .  . .  
. . .  - _ _  . 
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Advanced Sciences. Inc. 
Date: 044CT-09 

IT CORPORATIO# 
KNOXVILLE. m 

Client Project ID: Fernald RI/FS Job Number: I"35566- 
~ 

Sulfate - EPA 375.4 - UU 081 

Client Sample ID: 66504 

Sample Date: N/A 
IT Sample ID; CC9430 
Prep Date: 09/01/89 
Analysis Date: (Completed) 09/01/89 
Blank Sample ID: QxwalB909012 
Concentration Units: IIo/LITER 

Parameter Result 

Sulfate 376 

0 Client Sample ID: 66305 . 

'SamPle Date: N/A 
IT Sample ID: -1 
Prep Date: 09/01/09 
h d Y S i 8  Date: (Completed) 09/01/89 
Blank -18 ID8 Qm81B909012 
Concentration Units: N6lLIm 

Pwameter Re8ul t 

Sulfate 46.2 

Client ID? 66537 

Sample Dater l V A  

- -  - 09/11/09 
IT -10 ID: 
Prep Date: 
Analysis Date: (Ccwleted) 09/14/89 
Blank -18 ID: QXW8llrso9141 
Concentration Unib: H6/LITga 

-2 

- 
. . .  i .- . . . . . . . .  c:., .. c . . . .  _._ .. $-.. . .. . . . .  ... . -.. . .  

. . . . .  
. -  - .  . -. 

. . . . .  
b m l t  ~ . 

. .  
. . .  Paraasts;., . . .  : ' ,  - .  . . . . .  . . . _  :..: 0 '- 

. . . . .  . . .  
. . .  . .... . . . . . . . . .  ? 

. .  .. 
' . ,,. .- .. 

- 
. L  

. .  _ .  - 
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Advanced Sciences, Ina 
Date: oe-ocT-89 

IT CORPORATION 
KNOXVILLE. Tn 

Client Project ID: Fernald RI/F3 Job Number: ITN'I35566 

Total Organic Carbon - EPA 415.1 - On 001 

Client Sample ID: QXOOlB908241 

Sample Date: N/A 
,IT Sample ID: 0 lB908241 
Prep Date: O W  24/09 
Analysis Date: (Completed) 08/24/09 
Blank Sample ID: QXOOlB908241 
Concentration Units: HG/LITER 

Parameter Rem1 t - 
Total Organic Carbon 1 U 

Client Sample IDt 66503 

-le Date, - n/A 
If Sample ID: a9433 
Prep Date: 08/24/89 
AMlY8i8 Date: (CoegleteA) 08/24/89 
Blank -le ID: Oxoolls90e241 
Concentration Units: ClO/LITes 

Parmeter -1 t 

Total Organic Carbaa 1 U 

Client mtci;ZJS~ 6650+ 

-le Date& M/k 
IT -le IDS' a9434 
Prep Date: . .'- - 08/24/89 
Analysir Date: ( w l e t e d )  08/24/89 
Blank Sapaple ID: cuQ)o1B908241 
Concentration Units: H6/LITI#l . 
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Advanced Sciences, Inc.. 
Date: 04-OCT-89 

IT CORPORATION 
KNOXVILLE. TN 

Client Project ID: Fernald RI/FS Job Number: ITM33566 

Total Organic Carbon - EPA 415.1 - 031 001 

Client Sample ID: 66505 

Sample Date: N/A 
IT Sample ID: cc9435 
Prep Date: 08/24/89 
Analysis Date : (Completed) 08/24/89 
Blank Sample ID: QXOOlB908241 
Concentration Units: W/LITER 

Parameter Result 

Total Organic Carbon 1.24 

0 Client Sample ID: 66!517 

-le Date: N/A 
IT Sample ID: a9436 
Prep Date: 08/24/69 
Analysis Date: (C-leted) 08/24/89 
Blank Sample ID: 
Concentration Units: nB/LITER 

a00 1B90824 1 

Parameter Rem1 t 

Total Organic Carbon 1 U 

. . . . .  
. .  

. .  
3 .  

.-. 
. . .  ' . r .  .:: - .  . .  . . _..; . . .  . . .  . . . . .  .-*. . 

9 .  ...* 
_ - ?  - - . - ., *.::.. .I- 

. . .  . . .  . .  . _ .  . - .  
. .  . . .  . . I 

. . . . . . .  . .  
. .  . I  

. .  
... . . .  

. .  
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0 Advanced Sciences, Inc, 
Date: 04-49 

IT CORPORATION 
KNOXVILLE. TN 

Client Project ID: Fernald RI/FS 

Total Organic Halides - EPA 450.1/srJ846 9020 - ON 004. 

Job Number: IT?mS566 -- 

Client Sample ID: WOO48908251 

Sample Date: N/A 
IT Sample ID: 04B908251 
Prep Date: 08/25/89 
Analysis Date: (Camp leted) 08/25/89 
Blank Sample ID: OX00489082Sl 
Concentration Units: !4G/LITER 

Parameter Resu 1 t - 
Total Oxyanic Halides .01 u 

Client Sample ID: 66503 

Sample Date: N/A 
IT Sample ID: cc9433 
Prep Date: 08/23/89 
Analysis Date: (Com~ leted) 08/23/89 
Blank Sample ID: Oxoo4B9082Sl 
Concentration Units: Hf3fiITeR 

Parameter Rem1 t 

Total manic Halides . O l  

Client Sample-. IDS 66504 



Advanced Sciences. Inc.. 
Date: 04-ocT-89 

Client Project ID: Fernald RI/FS 

IT CORPORATION 
KNOXVILLE, TN 

Job Number: Il"l35566 

Total Organic Halides - E P A  450.1/3W846 9020 - OM 004 

Client Sample ID: 66505 

Sample Date: N/A 
IT Sample ID: cc9435 
Prep Date: 08/25/89 
Analysis Date: (Ccmpleted) 08/25/89 
Blank Sample ID: QXOorlB9082S1 
Concentration Units: HG/LITER 

Parameter Rem 1 t 

Total Organic Halides .01 u 

Client -le ID: 66517 

Sample Date: N/A 
IT Sample ID: m36 
Prep Date: 08/25/89 
Analysis Date: (Completed) 08/25/89 
Blank Sample ID: 0x0048908251 
Concentration Units: H6fiIlZR 

Par8meter R e m l  t 

Total Organic U l i d e s  .01 u 

. 
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* CERTIFICATE OF ANALYSIS 

Attn: Heather Bond 
C/O AS1 Inc. 
10845 Hamilton Cleves Road 
Ross, OH 45061 

Date: October 3, 1989 

Page 1 of 4 

Job Number: ITNT 35571 P.0 Number: Accounts Payable 

This is the Certificate of Analysis for the following: 
! ? ?  

l ‘ j i  ‘1 
tj3.lJ Client Project ID: FMPC RI/FS 

Date Received by Lab: 08/17/89 J 

Number of Samples: Three (3) ($kZr; j i Sample Type: Groundwater 

I. In troduc tion 

On August 17, 1989, three (3) groundwater samples were received at ITAS-Oak Ridge Lab 
from Advanced Sciences Inc. , Ross, Ohio. Tho list of analytical tests performed, as vel1  
as date of receipt and analysis can bo found in the attached report. 

Blanks are identified with client sample ID’S starting vith either “QX..B“ or “QX . . .  B”. 
Data are reported vith the qualifier ‘U’ if the compound vas analyzed for but not 
detected. Lists with concentration unit coda and lab and client suffix code definitions 
are-attached. 

11. &&.tical Res- 
The analytical results for this report aro presented by analytical tests. Each set of 
data will include spnplo identification information, the analytical results, and the 
appropriate detection limits. Heed analyses vere performed by Inductively Coupled 
Plasma (ICP) Spectromotry, excopt for lead which was analyzedby Graphite Furnace Atomic 
Absorption Spoctroscopy. 

The samples wore analyzed for HSL volatilo compounds using the EPA CLP 10/86 Statement 
of Work. 

Revieved and Approyed: 

Snell A. Hills I11 



Advanced Sciences, Inc. 
Date: October 4, 1989 0 Client  Project I D :  RI/FS.Fernald Job Number: ITNT 35571 

111. gua l i tv  Con- 

The v o l a t i l e  analyses were performed on 08/27/89. 
HS/HSD analyses were performed on sample 66513. 
problems, QC or otherwise, were seen i n  the f ina l  data review. 

The sample runs proceeded well. 
All results were within QC l imi t s .  

The 
No 

Data were reported with qua l i f ie rs  a s  follows: 

U - Compound analyzed for but not detected. 
B - Compound w a s  found i n  the method blank. 
J - Compound detected but below tha contract required 

quant i ta t ion l i m i t .  The value given w a s  an estimate. 

The MS/HSD analyses f o r  general w e t  chem parameters Is referenced t o  sample number 66510,  
(Job Number: ITNT 35561, submitted separately).  

The HS/HSD analyses for CFAA and I C P  Is referenced t o  sample number 66495, (Job Number: 
ITNT 35565, submitted separately).  

The MS/nSD analyses for  TOC and TOX is referenced to sample number 66509, (Job Number: 
ITNT 35557, submitted separately). 0 

145 
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Advanced Sciences, Inc. 
Date: October 3 ,  1989 
Client Project I D :  RI/FS Fernald 

ITANALyTlcALsERvIcEs 
0AKBIDGE.TN Page 3 of G 

Job Number: ITNT 35571 

66513 cc9501 
CC9552 
cc9555 
cc9555 
cc9555 
cc9555 
CC9558 
CC9558 

66 5 13MS CC9562 
665 13MSD CC9563 
66514 CC9564 

cc9553 
CC9556 
CC9556 
CC9 5 56 
CC9556 
cc9559 
cc9559 
CC9565 
CC9556 
cc9557 
cc9557 
cc9557 
cc9557 
CC9560 
CC9 560 

66523 

SAMPLE SUMMARY TABLE 

natrix 

Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 

Concentration 

UW 
L O W  
LOU 
L O W  
UW 
LOW 
L O W  
L O W  
L O W  
L O W  
UW 
L O W  
L O W  
LOW 
LOU ~ 

Lev 
Lov 
Lov 
Low 
m 
LOU 
LQU 
LQW 
II)v 
Low 
Lov 

Analvdis 
VOA 

Metals 
Chloride 
Fluoride 
Nitrate 
Sulfate 

TOC 
TOX 

QC/HS/VOA 
QC/HSD/VOA 

VOA 
Metals 

Chloride 
Fluoride 
Nitrate 
Sulfate 

TOC 
TOX 
VOA 

Metals 
Chloride 
Fluoride 
Nitrate 
Sulfate 

TOC 
TOX 

Abbreviations: VOA - Volatiles 
MS - h t r l x  S p i k e  
USD - Xatrix Spfke Duplicate 
TOC = Total Organic Carbon 
TOX = Total Organic Halides 

146 
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Advanced Sciences, Inc. 
Date: October 3, 1989 
C l i e n t  Project ID: RI/FS Fetnald Job Number: ITNT 35571 

66513 
66514 
66523 

CC9558 0 . 5 1  - 0 . 5 8  
cc9559 1 .92  - 2 . 1 3  
CC9560 1.49 - 1 . 6 9  
Blank 0.17 - 0 . 7 9  

147 
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"CONCENTRATION UNIT" CODES - 

I MOISTURE 

$ RECOVERY 

$ SOLIDS 

COLONIES/ 100 HL 

&/ KG 

=/LITER 

UG/ KG 

Percent Moisture Content 

Percent Recovery of Knwn Spiked Compound 

Percent Solids Content 

Colonies/ 1 00 -11 ii it ers ( bac ter iological 
concentration 1 

Milligram per Kilogram ( p p d  

Hilligrams per Liter (ppn) 

Microgram per Kilogram ( ppb) 

UGI LITER 

STANDARD UNITS Standard pll Oats 

Microgram per Liter ( p p b )  

mow cn nicromnos per Centimotor (conductivity 
concentration) 

PCI/LITER picoCurics/Wtor (radiological concentration) 

PCI/G picoCurtea/Gru ( radiological concentration) 

TOTAL Ho Total nilllgrru 

RPD Relrtive Perwont Dlfforenae 

W LITER maroiiters ~ . r  t i t o r  (PP~) 

COLONIESISO I&. Coloaios/50 tUl1Uitors (b.cterio1ogic.l 
oow rntr 8 t io0 1 

F Degree8 P 

Y 



1149 

D DupllCrto (dupllC8tO prop/rrufysls of 8 s u p l c - c o u l d  
also hrvo 8 01, D2, o t c . )  

S Spiko (splkod boforo prop) 

SD SpUo Dupllcrto (dupllerto prop/malyals of 8 spLL.4 smplo) 

s1 OrQiml Spiko (s8m 8s S - o a l y  usod l f  thoro 1s an 32)  

s2 Post Dieortion Splko (orlgln8.l rmplo apikod aftor prop) 

R Rrproppod (oould bo comblnod with othar suf f ix  codar, 
1.0. RIS, RD or could 8lSO h8VO 8 Rl, Icz, OW.) 

A 

P 

BI 

FR 

DL 

?mat amtion of m o r  tub. 

149 
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Table E D T - 4  

EP'A CLP ORGANIC Q U A L I F I E R S / R E C O V E R Y  FLAGS 

\J - Indicates compound was analyzed for b u t  not detected. The sample & a n -  
t i t a t i o n  limit rust be corrected for d i l u t i o n  and for percent moisture. 

J - Indicates an  estimated value. T h i s  f l a g  is used either when estimating a 
concentration f o r  tentatively identified compounds where a 1:l response i s  
assumed, o r  w L ' q  the mass spectral d a t a  indicate the presence of a com- 
pound t h a t  me~. t ,s  the identification c r i te r ia  b u t  the result is  less t h a n  
the sample quantitation limit b u t  greater than zero. 

C - This f l a g  applies t o  pesticide results where the identification has been 
conf i rned by GC/MS 

8 - T h i s  f lag i s  used when the analyte i s  found i n  the associated b l a n k  as 
we1 1 as i n  the sample. I t  indicates possible/probable b l a n k  contamination 
and warm the data user t o  take appropriate action. 

E -  This f lag identifies compounds whose concentrations exceed the calibration 
range of the GC/MS instrunent for that  specific analysis. This f l a g  w i l l  - not apply t o  pesticides/PCBs analyzed by GC/EC nethods. 
conpounds have a response greater t h a n  f u l l  scale, the sample o r  extract 
must be diluted and reanalyzed. 
conpounds identified i n  the f i r s t  analysis to  be below the calibration 
range i n  the second analysis, then  the results of both analyses s h a l l  be 
reported on separate F o m  I .  The Form I for the diluted sample shall 
have the "DL" suf f ix  appended t o  the sample nunber. 

I f  one o r  mre 

If  the dilution of the extract causes any 

0 - T h i s  f lag identifies a l l  compounds identified i n  an analysis a t  a secon- 
dary dilution factor. 

A - This f lag  indicates that a TIC i s  a suspected aldol-condensation product. 

X - Estimated value due t o  a confirmed conpound which is off-scale i n  b o t h  
col unns 

Y - Indis.ttngu1shable isomer i n  tentatively identlfied compounds. 

Z - No estlmted value reported, or an elevated CRQL reported because matr ix  
effects Interfere w i t h  or obscure the compound on one o r  both columns. 
either t l tuat lon,  the compound does not confirm as a positive iden- 
t i  f i ca t i  00 e- 

I n  

* - Values outside of contract required QC limits. 
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Dace: 05-OCT-A9 

C! lent ?r<Jject !D: feraa!d RI/FS 0 
1T CORPORA?! ON 
KNOXV 1 LLE. 3 4  

EFA CL.? TC5 Volat~ie Organics by X Y S  - Currer!t EPA CL? Protocol - HV 702 

C!ient S m p ! e  19: 66513 

Sample Date: N/A 
IT Sample ii): CC956 1 
Prep !?ate: 
Analysis Date :  !Completed) 99/27/89 
B!ank Sample iD: QXMO 9 8908 2 7 2 VBK 
Concentration Units: U G / L I E R  

Par ame t er 

Methylene'chloride 
Acetone 
1 .  I-Dichloroethane 
Trichloroethene 
Tetrachlorethene 
To 1 cene 

----------------------- Result 
.e--- --------------- 

9 B 
4 BJ 
5 U 
5 U 
5 U 
5 B 

Client Sample !D: 66513W 

Sample Date: N/A 
tT Sample ID: CC9562E 
Prep Date: 
Analysis Date: (Comp!eted) 08/27/89 
Blank Samp!e ID: QXn09B908272VBK 
Concentrat:on Units: % RECOVERY 
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Date: 05-'!CT-R9 

C!ient Prqlec t  !D: Ferna!d ?.!/PS 
0 

KPA CLP TCL Vciati!e 9rganics by G C I S  - Current EPA CLP ?rotocol - MV 702 

C!:ent Sample ID: 665 13WD 

Sample Date: N/A 
IT Samp!e ID: CC9563MSD 
Prep Date: 
Analysis Date: (Cornp!etedl 08/27/89 
Blank Sample !D: QXMO 98908 27 2VBK 
Concentration ilnits: % RECOVERY 

1. I-Dichlaroethene 
Trichloroethene 
Benzene 
To 1 uene 
ChlDrobenzene 

69 
90 

100 
91 
93 

Client Sample !D: 66514 a 
Sample Date: N/A 
iT Sample !D: CC9564 
Prep Date: 
Analysis Date: (Campletcd) 08/27/89 
3Jlank SnmP!e ID: QXM09B90827VBLK 
Ccncentrstion hits: UWLITER 

Wethylene chloride 2 BJ 
Acetone 5 BJ 
1.1-Dichloroethane 5 U 
Trichloroethene 5 U 
Tetrachlorethene 5 U 
To 1 uenc 3 BJ 

. -- . .. 
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E?h CLP fCt Voltti!e 

Client Sample ID: 

Sample Date :  
IT Sample ID: 
Prep Date: 
Ana!ysis Date: 
Blank Samp!e ID: 
Concentration Units: 

Organic5 by GP.S - Current EPA CLP Protocol  - MV 702 

66523 

N/ A 
CC9565 

(Completed) 08/27/89 
QXM09B90827VBLK 
UGILITER 

Parameter 

Methylene. chloride 
Ace tone 
1.1-Dichlwoethane 
Trich!oroethene 
Tetrach!orethene 
Toluene 

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

C 1 i en t. Samp 1 e I D : QXM09B90827VBLK a 
Sample Date: N/A 
IT Snmp!e 10: XVBLK0827 
Prep Date: 
Analysis Date: (Camp 1 eted 1 08/27/99 
Blank Sample ID: OXXO9B9082?VBLK 
Concentration Units: !JG/LITER 

Parameter Resu 1 t 

. 

Methylene chloridt- 2 J 
Acetone. 4 J 
1.1-Dichloroethane 5 U 
Trichloroathene 5 U 
Tetrachlorethene 3 U 
Toluene .._ - 3 J 

c 
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Yetzls by !C? - SPA 200.7 - AP 701 

Ciient Sampie ID: QXA16B908252 

Samp!e Datt.. N/A 
IT Samp!e 1 3 :  16B908252 
Prep Sate: C8/25/89 
Analwis Datt:. (ComP!eted; 08/31/99 
a!ank Sample ! 3 :  QXAldE908252 
Concent;-at. ion 1Jnit.s: MG/LITER 

Parameter 

Silver 
Aluminum 
Sarilun 
Bery! 1 :uz 
Ca!c:wn 
Coba I t 
Chromium 
Copper 
Iron 
Kagnesium 
Yi cke 1 
V o nad i UR: 
Zinc 

--------------------------- Result -------------- 
.01  u 
. O h  U 
.oc2  tJ 
.OO! L' 
.02 u 
. 0 1  u 
.01 u 
. o r  u 
.01 v 
.06 L' 
. 0 2  ?1 
.01 u 
. go2  ?I 
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I T C99PORAT I ON 
KVOX'I I LLE . TN 

Sample Date: 
IT Sample 19: 
Prep Date: 
Analysis Date: 
Slank Sample !E: 

2 0 0 . 7  - AP 7 0 !  

665 i 3 

?f/A 
CC9552 
08/25/89 
(Ccmpleted) 98/21/99 
QXAi6B908252 

Concentration Units: MG/LITER 

Pararne t er 

Silver ~ 

Aluminum 
Bar i urn 
Eeryl!iun 
Calcium 
Cobalt 
Chromium 
Copper 
Iron 
Maanes i um 
Nickel 
Vanad: urn 
Zinc 

........................... Resu 1 t --------------- 
.01 u 
. l o 2  
.051 
.OOl 

. o r  u 

.027 

.01 u 
-71  

.02 I! 

.014 

.035 

8 3 . 2  

24 
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Yetals by IZP - ZP!! ZOC) .?  - AP 701 

Client Sample IC: 66514 

Sample Date:  N/A 
IT Sample IT): cc9553 
P r e p  Date: 08/ 23/89 
Analysis Date: (Comp!eted) 09/31/89 
Blank Sanyie  iD: QXAL6B906252 
Concent.ration 1Jc:t.s: MGILITER 

Parameter 

Silver - 
Aluminum 
Bar 1 un 
Berv I 1 ium 
Ca 1 c i urn 
Cobs 1 t 
Chromium 
Copper 
1 ron 
Hagnes i UF. 
Nickel 
Vanad i !m 
Zinc 

--------------------------- Result --------------- 
.01 u 
.lo6 
,037 
.002 

.01  u 

.023 

.01  u 

8 6 . 4  

2 . 3 6  
2 2 . 6  

. 0 2  L! 
,014 
.017 
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Yetals by IC? - EPA 2 0 0 . 7  - AP 701 

Client Sample I D :  66523 

Sample Date: N/ A 
!T Sample I D :  cc9554 
Prep Date: 08/25/89 
Analysis Date :  !Comp!eted! 98/3!/8C 
Elank Sample 13: QXAl6B908252 
Concentrat:on l l n i t s :  %/LITER 

Parameter Resu 1 t 

Silver a 

Aluminum 
Bar i urn 
Bery! I ium 
Calcium 
Coba 1 t 
Chroai tun 
Copper 
Iron 
Magnesium 
Ni cke 1 
Vanad i urn 
Zinc 

. o r  

.lo9 

.037  
,002 

.91 'J 

.023 

. o r  u 

88.8  

2 . 3 5  
2 3 . 2  

.02 u 

.014 
,036 

. -  
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Date : 05-OF-99 

C! : e C t  Prc .~ect '  !D: f e r ~ a l d  4! !FS 
0 

Lead 2Y FQr-nacs AA - EFA 9 8 4 6  3025 S 742: - XG 919 

Clien t  $ample ! 3 :  QXA17B900252 

Sample D a t e :  N/A 
IT Sample ID: !7B908252 
?re:, D a t e :  08/25/89 
.!r.a!yz:s C4t.c: (Comp!cted! 09/:,4/89 
Slack S3.mple !?: QXAl7B908252 
Concentrotion !!nits: RG/LITGR 

Client Sample !D: 66513 

Sample Date: N/A 
IT Sample ID: CC9552 
Prep Date: 08/25/89 
Analysis Date: (Completed) 09/14/83 
Slank Samp!e !D: QXA17B908252 
Concentration Units: M/tITER 

0 

Client Samp!t ID: 66514 

Samp le Date :/ N/A 
tT Samp!e 10:- cc9553 
Prep Date: . . 0 8 / 2 5 / 8 9  
Analy3is Data:- (Completed! 09/14/e9 
Blank Sample ID: QXA17B908252 
Coccentration Urrits: W/LITER 

c 158 



Client Samp!e !D: 56523 

Samp!e g a t e :  N/ -3 
I? Sampie !D: cc9554 
Prep 99te: 09/25/83 
Ana!ysi,r. D a t e :  (Completed) O9/i4/89 
Slank S.mplc!  19. CXA17B908252 
Concentrat:on !Inits:  MGILIT'ER 

Pa rane t e t* Resu 1 t 
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AC*(ancec! 51: i e w e s .  1 nc 
D a t e :  OS-OCT-89 

IT CORPORA: I !IN 
KNOXVILLE. RJ 

C! l e n t  Prcjcct ID: Fetnaid 2!/FS 
___^________________------------------------------------------------------------------ . .  

Ch!:?ride by !cr. Specific Zlcct . rcde - EP4 3 2 5 . 3  - WW 017 

2iient Sample ID: QXW!7E903013 

Sampic Date: N/ A 
IT Samp!e !D: .17B909013 
Prep ga te :  . 09/01/89 
Analysis Date: (Cor?.?leted) 09/01/89 
!3!ank Sample ID: QXW179909013 
Concentration Units: YG/LITER 

Client Sample I D :  66513 

Sample Date: N/ A 
IT Sample ID: cc9555 
Prep Date: 09/0 1 /89 
Analysis Date: (Completedl 09/01/89 
Blank Sample ID: QXW17B909013 
Concentration Units: HG/LiTER 

0 

C!ient Sample ID: 66514 

Sample Date: N/A 
IT Sample ID:- CC9556 
Prep Date: 09/0 1 /89 
Analysis Date: (Completed) 09/01/89 
Blcnk Sample-ED: QXW17B9090 13 
Concentration Unlw: MG/LITER 

Pararne t er Resu 1 t 

Chloride 13 
-----------___---------- ---------I- 
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Ch!3ride 3y Ion Specific Slectrcde - EP.4 325.3 - WW 917 

Client Sample ID: 66523 

Samp!e Date: N/A 
IT Sample ID: C69557 

Analysis Date: (Completedl 09/01/83 
Blank Sample ID: QXWI73909013 
Concentration Units: MG/L!TER 

Prep gate: w o i / a 9  

.,. . . 



F!oiir:de Su lo:: Zpecific Electrode - EP.3 340.2 - WW 042 

C!ient Samp!e ID: QXW42B908253 

Sample Date: N/A 
IT Samp!e !D: 42B908253 

Analysis Date: (Camp io!cci; 118/25/59 
Blank Samp!e ID: QXW42B308253 
Concentration U n i t s :  IYG/LITER 

Prep Date: g a / m w  

C!ient Samp!e ID: 66513 

Sample Date: N/A 
IT Sample ID: cc9555 
Prep Date: 08/25/89 
Analysis Date: (Completed) 08/25/89 
Blank Siamc!e !D: QXW42B908253 
concentration Clnlts: HG?LITER 

0 

Client Sample ID: 65514 

Sample Date: N/A 
IT Sample ID: CC9556 
Prep Date: 06 /25 /89  
Analysis Date: (Completed) 08/25189 
Blank Sample I D :  QXW42B908253 
Concentration Units :  MG/LITER 
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Advanced SI: I ences. i nc . ! T !:UF;?("iAf 1 .JN 
Dnte : OS-3CT-89 KNOXV[L:.E. 2 

C.!ieiit Project !D: Ferr.ald RI/FS lob  NmScr. - I X S C , J 7 :  -_-_____________--__------------------------------------------------------------------ 

Flouride by !an Specific Electrode - EPA 340.2 - WW 042 

Client Sample I D :  66523 

Sample Date: N/A 
IT Sample I D :  cc9557 
Prep Date: @8/ 25/89 
Ana1ys:s Date: (Completed) 08/25/69 
Blank Sample !D: QXW4 2B90 8 2 5 3 
Concent rat ion IJni ts : MWLITER 

. .: . . .- 
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C!.ient Sample ID: QXW539908215 

Sample Date: N/A 
IT Sample ID: 53B900215, 
Prep Date: 08/21/09 
Analysis Sate :  IComP!etedl 06/21/89 
Blank Samplc ID: QXW53B908215 
Concentration k i t s :  .XG/L!TE!? 

Client Samp!e ID: 665! 3 

Sample Date: N/ A 
IT Sample ID: cc9555 
Prep Date: 08/ 21/89 
Analysis Date: (Completed) 08/21/89 
Blank Sample ID: PXW53B90821S 
Concentration Units: NG/LITER . 

0 

Client Sample ID: 665 14 

Sample Date: W A  
IT Sample ID? CC9556 
Prep Date: 08/21/89 
Analysis Date: (Completed) 08/21/89 
Blank Sample ID: QXW93B908215 
Concentrat ion Units: IWLITER 

Parameter Resu 1 t 

Nitrate .. 17 

U .- 
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Advanced Sciences. ! I I C  

Date: OS-OCT-99 0 i T CORPORATI ON 
WOXVILL:. 3 

Client Sample ID: 66523 

Sample Date: N/A 
IT Sample IC: cc9557 
Prep Date: 0812 1 /89 
Analysis Date: (Completedl 08/21/89 
Blank Sample !D: QXWS3B908215 
Concentration Units: MGILITER 

165 
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Client Samp!e ID: QXWB!B909015 

Sampls Date: N/ A 
IT Sample 1'3: 81 B9090! 5 
P r e p  Da1.e. 03 ,' 0 1 /89 
Analysis Date: (Completed) 09/G1/89 
Slank Sample !!I: QXW8lE90'3015 
Ccncentrat:on Lln:ts: MG/LITER 

Client Sanple 13: 665 13 

Sample Date: N/A 
IT Sample ID: cc9555 
Prep Date: 09/01/09 
Analysis Date: (Completed) 09/01/89 
Blank Sample ID: QXWR 1 B90YO 15 
Concentration Units: MG/LITER 

0 

Parameter Resu! t 

Sulfate 6 5 . 4  
--------------------____I_ --------------- 

Client Sample ID: 66514 

Sample Date: N/A 
IT Sample ID: CC9S56 
Prep Date: 09/01/69 
Analysis Date: (Completed] 09/01/99 
Blank Sample ID: QXU8lB9090lS 
Concentration Units: W/LITER 
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Sulfate - EPA 375.4 - WW 081 

Client Sample ID: 66523 

Sample Date: N/A 
IT Sample ID: cc9557 
Prep Date: 09/01 /99 
Analysis Date: (Ccmpletcd) 09/01/89 
S!mk Sample ID: QXWBlB909015 
Concentration Units: MG/LITER 

. ... i 
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Advanced Sc i ences. I nc . 
Date: 05-OCT-89 

C!ient Prcject IC: FerEald !?1/FS 

!T CORPf~RAT:,:N 
KNOXVILLE. 2 

Tots\ Organic Carbon - EPA 415.1 - OM 001 

Client Sample ID: QXOOlB908244 

Samp 1 e 3a t-e : N/A 
IT Sample ID: 0 1 B908244 
Prep Date: 08/24/89 
Analysis Date: !Completed) 08/24/89 
Blank Sample ID: QXOOlB908244 
Concentration Units: HGILITER 

Client Sample ID: 6651 3 

Sample Date: N/A 
IT Sample ID: CC9558 
Prep Date: 08/24/89 
Analysis Date: (Completed) 08/24/89 
Blank Sample ID: OX001B908244 
Concentration Units: MG/LITER 

0 

Client Sample ID: 66514 

Sample Date: ?a/& 
IT Sample IPr cc9559 
Prep Date: 08/24/89 
Analysis Date: . (Completed) OW24i99 
Blank Sample ID: QXOOlB908244 
Concentration Unita: HG/LITER 

Parameter R e m  1 t 

Total Organic Carbon 2.04 

. '  
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i- 

c 

Advanced Sciences ,  I tic:.  
Date: 03-9CT-89 

IT CORPOHAT ! ON 
KNOXVILLE. TN 

Total Organic Carbon - EPA 415.1. - OM 001 

C1 ient Sample ID: 66523 

Sample Date: N/A 
IT Sample !!I: CC956@ 
?rep Date: 081 24/89 
Analysis Date: (Completed) 06/24/89 
Blank Sample ID: QXOOlB908244 
Concentrat. ion Iln i ts : MG/T..ITER 
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Total Or7iin:c Ha!ides - EPA 45O.!/SWR46 3020 - OM 004 

Client Sarnp!e 19: QX004B908271 

Sample Date: N/ A 
IT Samp!e ID: 04890827: 
Prep Date: 08/ 271 89 
Ana!ysis gate: (Completedl 08/27/99 
Blank Sample ID: OX004EW 827 1 
Concentration Units: MG/L!TER 

Client Sample !D: 66513 

Sample Date: N/A 
IT Sample ID: CC9558 
Prep Date: 08/27/89 
Analysis Date: (Completed) 08/27/89 
Blank Sample ID: QX004B908271 
Concentration Units: MG/LIZR 

Client Sample ID: 66514 

Sample Date: N/A 
IT Sample ID:. cc9559 
Prep Date: Q8/ 27! 09 
Analysis Date: (Completed! 08/27/80 
Blank Sample ID: QX004B908271 
Concentrat ion U n i t s ;  NG/LITER 
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Date: 05-Om-89 

Z!ient Project !D: Ferna!d R?/FS 0 
Tots1 Organic Ha!?des - EFA 450.1/SW846 9020 - OH 004 

Client Sample tD: 66923 

Sample Date: N/A 
IT Sample ID: 0 3 5 6 0  
Prep Date: 081 27/89 
Analysi5 Date: (Completed) 08/27/99 
Slank Sample ID: QX004890827! 
Concentration IJRits: MGILITER 

-. - 
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INTERNATIONAL mum4T. 

SERVI- 
TECHNOLOGY 8m CORPORATION 

CERTIFICATE OF ANALYSIS _ . a -  . . 

Attn: Heather Bond Dato: October 3, 1989 
C/O AS1 Inc. 
10845 Hamilton Clever Road 
Ross, OH 45061 Page 1 of 5 

Job Number: ITNT 3S573 P.0 Number: Accounts Payable 

This is the Certificato of Arulysis for the following: 

Client Project ID: FWC RI/FS bb- 6 6 W  bCsac 
Date Received by Lab: 08/18/89 6&53[ I/cs1a Number of Sampler: Seven (7) 
Sample Type: Groundwater 

I* Introduction 
On Auguat 18, 1989, ramn (7) groundwater rmpl08 voro received at ITAS-Oak Ridge Lab 
from Advanced Sclences Inc. , b88, Ohio. Tho list of analytical tests performed, as vel1 
a8 &to of rocoipt and analysis can bo found fa tho attached report. 

Blank8 are identified w i t h  client sample ID'r rtarting w i t h  either "QX. .B. or "QX.. .Bm. 
Data are reportod w i t h  tho qualifier 'U' ff tho coqwund v u  analyzed for but not 
dotected. Liatr Vith coneontratian U t  cod. ud lab and client suffix code definitions 
are attached. 

11. 

The analytical resultr for thir roport aro proronted by analytical tests. Each s e t  of 
&t8 Orill tnCludo r.opl0 idoatificatlon inforution, tho analytical results, and the 
appropriato detection lwta. ht.1 aaalysor wore perforned by Inductively Coupled 
P l u m  (ICP) Spoctraww, -opt for lead uhleh v u  analyzed by Graphite Furnace Atomic 
Absorption Spoct~oaco~)r. 

Tho 8.DpfOa wore analpxed for HSL volatilo caqounda using tho EPA CLP 10/86 Statement 
of Work. . -  

Rwiewad and Approved: 

Laboratory Hanagor 0 '  . .  



Advanced Sciences, Inc. 
Data: October 3 ,  1989 * 

Client Project ID: RIm Fernald 

. - -  .. _ _  _ _  . 1149 

Job Number: ITNT 35573 

The v o l a t i l e  analyses were performed on 08/27/89 - 08/28/89. 
v e l l .  

The sample runs proceeded 

The XS/XSD analyse8 fo r  VOA'S vere performed on sample 66513, Project ITNT 35571, (Job 
Number: 

The MS/nsD analyses for  general wot cham parameters were performed on Sample 66500, 
Project ITNT 35573. 

Data vere reported v i th  qua l i f ie rs  as follovs:  

ITNT 35S71 to be submitted separately).  

A l l  QC r e su l t s  vera within QC l i m i t s .  

U - Compound analyzed for  but not detected. 
B - Compound was found in the method blank. 
J - Compound detected but belov the contract required 

quant i ta t ion l i m i t .  

The nS/ltSD .nalysos for mtals voro porforwd on ramp10 66495, Project ITNT 35565, (Job 

The valw given vas an estimate. 

Numbor: ITNT 35S65 t o  be submitted separately). 

... 

* 

. . . . .  . i .. 
I . . .  . . *  . 

. .  
. _ -  

. .  - .  . .  I 
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Advanced Sciences, Inc. 
Date: October 3 ,  1989 
Client Project ID: RI/F Fernald Job Number: ITNT 35573 

m u l  
66500 

66500HS 

66500USD 

65501 

66502 

66511 

.... I L '.* 

XnsL 
CC9697 
CC9672 
CC9679 
CC9679 
CC9704 
CC9679 
CC9688 
CC9688 
CC9680 
CC9680 
CC9704 
CC9680 
CC9681 
CC9681 
cc9704 
CC9681 
CC9698 
CC9673 
CC9682 
CC9682 
CC9705 
CC9682 
CC9691 
CC9691 
CC9699 
CC9674 
CC9683 
CC9683 
cc9706 
CC9683 
CC9692 
CC9692 
CC9700 
a 6 7 5  
m~w- 
CC9684 
CC9707 
CC9684 
CC9693 
CC9693 

SAMPLE SUMMARY TABU 

uax.ils 

Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Wator 
Water 
Vatar 
Wator 
Water 
Wator 
Waur 
Vatar 
Vater 
Vator 
Water 
Vatar 
Vatar 
Vator 
Vakr 
Vator 
Vator 
Vator 
Vator 
Vator 
Vator 
Water 
Vator 
Vator 

VOA 
Metals 

Chloride 
Fluoride 
Nitrate 
Sulfate 
TOC 
TOX 

QC/M/Chloride 
QC/M/Fluoride 
Qc@/Nitrate 
QC/M/Sulfide 
QC/kSD/Chloride 
QC/kSD/Fluor ide 
Qc/XSD/Nitrate 
QC/MD/Sulfide 

VOA 
Metals 

Chloride 
Fluoride 
Nitr8te 
Sulfate 
Toc 
Tos 
V M  

netal. 
Chlotido 
Fluoride 
Nitrate 
Sulfate 
Toc 
TOX 
VOA 

Me tal8 
Chloride 
Fluoride 
Nitrate 
Sulfate 
Toc 
TQX 

'., . 
. .  
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Advancod Sciencer, fnc. 
Date: October 3 ,  1989 
Client Project ID: RIP Femald 0 

66525 

66526 

ulsu U s L  

65512 CC9701 
CC9676 
CC9685 
CC968S 
CC9708 
CC9685 
CC9694 
CC9694 
CC9702 
CC9677 
CC9686 
CC9686 
CC9709 
CC9686 
CC969S 

CC9703 
CC9678 
CC9687 
CC9687 
CC9710 
CC9687 
CC9696 
CC9696 

CC9695 ' 

Water 
Vator 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Vator 
Vator 
Vator 
Vator 
Water 
Vator 
V a t o r  
Vator 
Watar 
Vator 

VOA 
Xetals 

Chloride 
Fluoride 
Nitrate 
Sulfate 
Toc 
TOX 
VOA 

Metals 
Chloride 
Fluoride 
Nitrate 
Sulfate 
Toc 
To)( 
VOA 

n4t.l. 
Chloride 
Fluoride 
Nf t r a t e  
Sulfate 
nn: 
TOX 

Abbrrviatioxu: VOA - Volatile. 
M - ltatrix S p f h  
B D  - Matrix Spiko Duplicate 
TOC - Total Organic Carbon 
mx - ~ 0 - i  0rg.nic ~ a i i b r  

. .  ,. . . .  . .  . -  . . .  
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Advancod Scfencer ,  Inc. 

Clfent Project ID: RI/RS Fernald 
Date: October 3 ,  1989 

1149 

Job Number: ITNT 35573 

66500 CC9688 2.34 - 4 . 1 5  
66501 CC9691 2.80 - 3.00 
66502 CC9692 0.70 - 1.20  
66511 CC9693 0 .74  * 0.87 

CC9694 1.01 - 1 .09  
CC9695 2.13 - 2.72  

66526 CC9696 0 .70  - 0 . 8 2  

66512 
66525 

. .  -._ . .i 

._. . 
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Table EDT-4 

EPA CLP ORGANIC QUALIFIERS/RECOVERY FLAGS 

U - Indicates conpound was analyzed for  but not detected. The sanple quan- 
t f t a t f o n  l l m l t  nust be corrected for d f l u t fon  and f o r  percent mofsture. 

3 - Indicates an estlmated value. Thfs f l ag  1s used e l ther  when estfmatlng a 
concentratfon for t e n t a t l v c l y  ldent f f led  compounds where a 1:l response Is 
assumed, o r  when the  MSS spectral data Indicate the presence o f  a com- 
pound tha t  meets the  Ident f f f ca t fon  c r l t e r l a  but the resu l t  1s less than 
the  sanple quant l ta t lon  l l m l t  but greater than zero. 

C - Thfs f l a g  applles t o  pest lc lde resul ts  where the l den t l f f ca t l on  has been 
conflrned by GC/MS. 

B - Thfs f l a g  I s  used when the  analyte f s  found f n  the assoclated blank as 
we l l  as f h  the sanple. It lndfcates possfble/probable blank contamfnatfon 
and warns the data user t o  take approprlate actlon. 

E - This f l a g  l d e n t l f l e s  conpounds whose concentratlons exceed the ca l fb ra t lon  
range o f  the K/nS Instrument for  tha t  specff lc analysls, Thfs f l a g  w l l l  - not apply t o  pestlcldes/PCBs analyzed by GC/EC methods. I f  one or more 
compounds have a response greater than f u l l  scale, the sanple o r  e x t r a c t  
nust  be d l l u ted  and reanalyzed. If the d l l u t l o n  of t h e  extract  causes any 
coapounds l d e n t l f l e d  In the f l r s t  analyr ls t o  be below the ca l lb ra t fon  
range I n  the second analyr ls,  then the resul ts of both analyses shal l  be 
reported on separate Form I. The Form I for  the d i l u ted  sanple shal l  
have the  'DL' s u f f l x  appended t o  the r i l e  nuarber. 

0 

D - Thls f l a g  l d e n t l f l e s  a l l  ctnnpoonds l d e n t l f l c d  I n  an analysls a t  a secon- 
dary d l l u t l o n  factor. 

A - Thls f l a g  lndlcates that  a TIC I s  8 suspected aldol-condensatlon product. 

X - Estlmated value due t o  a c o n f l m d  corpound which I s  off-scale I n  both 
colulRnr 0 

Y - Indlst lngulshablo lsopbr l n  ten ta t l va ly  l den t l f l ed  corspounds. 

2 - No est l r ted  value reported, o r  m e ler r ted  CftQL reported because matrlx 
e f f e c t s  In te r fe re  w t th  or  obscun tho coqmnd on one or both columns. I n  
e l t h e r  s t t W o n ,  tRe colapound c b s  not con f lm  as a pos l t l vc  Iden- 
t 1 ti ca t  I on. 

. 

- Values outslde uf contract  r q u l n d  Qc l lml ts .  

. .  
. .  

. . . .  . . .  ., 
I. 

6 .  
. .  
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SCOICBNTRATION UNIT. CODES 

s RECOVERY 

s SOLIDS 

COLONIEUlOO pd 

WKG 

W LITER 

WKG 

UW LITER 

STlRDIBO UNITS 

OWBWCH 0 

R P D  

Peraent Ibi8ture Content 

Pement Reoovery of ham Spiked Compound 

Peroent So l ids  Content 

Colonle8/ 100 -11 Ul tor8 (baa teriological 
concentration) 

Hilllgrama mr Kilogram ( p p d  

Hilllgrams per Liter (ppm) 

Hicrogram per Kilogram (ppb)  

Hicrogram per Liter (ppb) 

mo manos per con time t o r  ( oonduo t i v l t y  
oonaentration) 

- -  
nuPY Hilllntrrs per Tear 

P D w e a  P 
. .  

. . . .  

. . . . . .  . . . . . . . . . . .  . .  , -.e 
.. -. . -r-ruv- 179. ' . - ' 
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Advanced Sciences, Inc. 
Date: 04-0CT-89 

IT CORPORATION 
KNOXVILLE. m 

Client Project ID: Ferneld RI/F9 Job Number: I'IHT35573 

EPA CLP TCL Volatile Organics by GCXS - Current EPA CLP Protocol - HV 702 

Client Sample ID: 66512 

Sample Date: N/A 
IT Sample ID: CC9701 
Prep Date: 
Analysis Date: 
Blank Sample ID: QXn09B90828VBLK 
Concentration Units: uO/LITER 

(Camp 1 eted 1 08/28/89 

Parameter 

0 
He thy1 ene ch 1 or ide 
Acetone 

Trichloroetbene 
Tetrachlorethene 
Toluene 

1.1-Dichlomtha~ 

Resu 1 t 

4 BJ 
4 BJ 
5 U 
5 U 
5 U 
2 BJ 

. -  

. .  

Client Sample ID: 66525 

Sam10 Date: #/A 
IT Sappole ID: CC9702 
Prep Date: 
Analysis Date: 
Blank Sample ID: ~9B90828WX.K 
Concentration Unita: W/LI'TER 

(Camp 1 et ad 1 08/ 28/89 

Parameter Result 

Methylene chloride 5 . u  
Acetone . .-- .i 7 BJ 
1.1-Dichlomthane S U 
Trichloroethene 5 U _ -  -. 
Tetrachlorethene 5 U 
Toluene . : 2 BJ 

. -. 

. .: c - .  

. 13 
1.4 

. -. e' ,' .- 
, . , .  . .. :I - .  . .  . . .  . .  

...> . -- 3 

. . :.q 2y 
, 1 .-:4=: 

- .. 

,- 
. e . . -  : . , a 3  . 

0 
-*. ... .. 
--..;- .. . I c. 

.... ... 
.. 

. .  . 
. . .  . -  

. a --. . &.'> ...a . .  
~. . . 
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Advanced Sciences, Inc. 
Date: 04-W"-89 

1149 

IT CORPORATION 
KNOXVILLE, m 

Client Project ID: Fernald RI/FS Job Number: ITH135573 

EPA CLP TCL Volatile Organics by GQ(S - Current EPA CLP Protocol - )Iv 702 

Client Sample ID: 66526 

Sample Date: N/A 
IT Sample ID: CC9703 
Prep Date: 
Analysis Date: (Cmp 1 et ed) 08/28/89 
Blank Sample ID: W409B90828VBLK 
Concentration Units: UG/LITER 

Parameter Rem1 t 

Hethylene chloride 
Acetone 
1,l-Dichloroethane 
Tricbloroethene 
Tetrachlorethene 
Toluene 

3 BJ 
12 B 
5 U 
5 U 
5 U 
7 BJ 

Client -le ID: 0#(098908272VBK 

-le Date: N/A 
IT Ssapple ID: xvBE(08272 
Prep Date: 
~ n a i ~ a i ~  Date: (Coogleted) 08/27/89 
Blank -le ID: QlRI098908272vBK 
Concentration tmits: UBnITeR 

Parmeter ResuI t 

- .  
._ . .  . 

Hethylem chloride 
Acetone -- - 
1,l-Dichloroethana 
Trichloroethene 
Tetrach 1 ore then8 
Toluene 
:'r " 

2 J 
3 J 
5 U 
5 U 
5 U 

. .,. ,. . . 



. .  ' .  . 
. . . . .  

- 
Advanced Sciencea. Inc. 
Date: 0-49 IT CORPORATIM 

KNOXVILLE. Tn 
Client Project ID: Fernald RI/FS 

EPA CLP TCL Volatile Organics by G U S  - Current EPA CLP Protocol - W 702 

Client Sample ID: 66500 

Job Number: IRCn5573 

Sample Date: N/A 
IT Sample ID: CC9697 
Prep Date: 
Analysis Date: 
Blank Sample ID: ZUQ309B908272VBK 
Concentration Units: UG/LITER 

(Comp 1 eted) 08/27/89 

Parameter R e m  1 t 

Hethylene chloride 
Acetone 
1,l-Dichloroethane 
Trlchloroethene 
Tetrachlorethene 
Toluene 

0 

Client Saapple ID: 66501 

-le Date: R/A 
IT Sample ID: CC9698 
Prep Date: 
Analysis Date: (Ccwleted) 08/28/69 
Blank Sample ID: o#EO9B90828VEIX 
Concentration Unita: UB/I,ITHi 

3 BJ 
10 B 
5 U 
5 U 
5 U 
3 BJ 

Parameter- . Ro8ult 

Acetone 11 B 
1,l-Dichl~thano S U 
Trichloroethene S U 

. Tetrachlorethene s .  u 
5 B Toluene 

Hethylene . . . .  chloride- 1 B1 

. .  
. . . . . .  ..... i 

._ . . . .  
-. 

- 
1 

. -  . .  . .  -.-. Q.' :*=.:- . .  . .  
. A: . .  

- .  
.̂' 

. . . . . . .  .... . .  _- .J&2:. 
... :. e.. 

. .  
. .  

. .  - :_ 
. . *  . 
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Advanced Sciences Inc: 

Client Project ID: Fernald RI/H 

IT CORPORATION 
Date: 04-ocT-89 KNOXVILLE. Tw 

Job Number: I n s 5 7 3  

EPA CLP TCL Volatile Organics by GCM - Current E P A  CLP Protocol - MV 702 

Client Sample ID: 66502 

Sample Date: N/A 
IT Sample ID: CC9699 
Prep Date: 
Analysis Date: (Completed) 08/28/89 
Blank Sample ID: QxnO9B90828VBLK 
Concentration Units: W/LITER . 

Parameter Result 

n;, t hv 1 ene ch 1 or ide 22 B 
Acetone 12 B 
1,l-Dichloroethane 5 U 
Trichlaroethene 5 U 
Tetrachlorethene 5 U 
Toluene 2 B3 

Client Sample ID: 66511 

Sample Date: #/A 
IT Sample ID: CC9700 
Prep Date: 
Analysis Date: (Collpleted) 08/28/89 
Blank Sample ID: UlWl9890828VEIX 
Concentration Units: UB/LITER 

Rem1 t 

Hathyletto chlarlb 
Acetone .. - 
1,l-Dichloroethane 
Trichloroethene 
Tetrachlorethene 
Toluene 

- .  ! .  
*- . 

. .  
c 



Advanced Sciences, In; . 
Date: 0 4 4 3 - 8 9  

IT CORPORATION 
KNOXVILLE, m 

Client Project ID: Fernald RI/FS 

E P A  CLP TCL Volatile Organics by GCM9 - Current EPA CLP Protocol - HV 702 
Job Number: Il"3SS73 

Client Sample ID: oXn09B90828VBLK 

Sample Date: N/A 
IT Sample ID: XVBLK0828 
Prep Date: 
Analysis Date: (Completed) 08/28/89 
Blank Sample ID: UXX09B90828VBL.K 
Concentration Units: UG/LITER 

Pareme t er Rtsul t 

He thy 1 ene chloride 3 J 
Acetone 5 J 
1,l-l)ichloroethane 5 U 
Iki ch 1 oroe them 5 U 
Te trach 1 ore therm 5 U 
Toluene 4 J 

0 

c 
... .. 

. .  

. .  . . . . . . . .  . . .  . -  . . . . .  
. . . . .  . -  . . .  

--. c - . 
i - .  

": . . .  . .  . : .  .e-. 

184 
4;* . 



Advanced Qciences, Inc. IT CORPORATION 

Client Project ID: Pernald R V F S  

Hetals by ICP - E P A  200.7 - AP 701 

Date: 044Cr-89 KNOXVILLE, TN 

Job Number: Il?tT35573 

Client Sample ID: QxAl6B908281 

Sample Date: N/A - 
IT Sample ID: 16B908281 
Prep Date: 08/28/89 
Analysis Date: ( Comp 1 eted 1 08/31/89 
Blank Sample ID: QXA16B908281 
Concentration Units: tE/LITw 

Parameter Result 

Silver 
Aluminum 
Barium 
Beryl 1 ilm 
Calcium 
Cobalt 
Chrmium 
Copper 
Iron 
Magnesium 
Nickel 
Vanadium 
Zinc 

._ . - -  

.01 u 

.06 U 

.002 u 
,001 
.02 u 
.or u 
.01 u 
.01 u 
.01 u 
.06 U 
.02 u 
.01 u 
.017 

. .. . _  .. .. . 
. .  - -  - ..... 

. .  185 
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Advanced Sciences, Inc. 
Date: 04-0CT-89 IT CORPORATION 

KNOXVILLE. TN 
Client Project ID: Fernald R I / B  Job Number: IRM5573 

Xetals by ICP - E P A  200.7 - AP 701 

Client Sample ID: 66500 ' 

Sample Date: N/A - 
IT Sample ID: CC9672 
Prep Date: 08/28/89 
Analysis Date: (Completed) 08/31/89 
Blank Sample ID: QXAl6B908281 
Concentration Units: W/LITER 

Parameter Resu 1 t 

Silver 
Alumlnum 
Barium 
Beryl 1 im 
calcium 
Cobalt 
chromium 
Copper 
Iron 
Magnesitm 
Nickel 
Vanadim 
Zinc 

.012 

.167 

.056 

.ma 
lo3 

.Ol u 

.028 

.01 u 
2.78 

26.4 
.021 
.019 
.021 

. .. . 

f.'.. . . . .  . 

_ .  . .. _. .. 

. .  
. .  

. .  . . .  . . .  
. .  . .  

. - .  . '  - 



Advanced Sciencea. Inc. 
Date: 0443-89 

IT CORPORATIQbl 
KNOXVILLE. RI 

Client Project ID: Fernald RI/PS Job Number: I m 5 5 7 3  

Hetals by ICP - EPA 200.7 - AP 701 

Client Sample ID: 66f01 

Sample Date: N/A 
IT Sample ID: CC9673 
Prep Date: 08/28/89 
Analysis Date: (Completed) 08/31/89 
Blank Sample ID: CUul6B908281 
. "aA-?ntration Units: HG/LITER 

Parameter Result 

Silver 
Aluminum 
Barim 
Beryl 1 im 
C a l C I ~  
Cobalt 
chromium 
Copper 
Iron 

Nickel 
Vanadium 
Zinc 

-0Si- 

.013 

.147 
,082 
.ooa - 

.01 u 

.029 

.01 u 

I 2 2  

5.79 
31.1 

,035 
,019 
.022 

0 



Advanced Sciences , I nc'. 
Date: W-OCr-89 IT CORPORATIOII 

KNOXVILLE. m 
Client Project ID: Pernald RI/F9 

Metals by ICP - E P A  200.7 - AP 701 

Job Number: I m 5 5 7 3  

Client Sample ID: 66502 

Sample Date: N/A 
IT Sample ID: CC9674 
Prep Date: 08/28/89 
Analysis Date: (Comeleted) 08/31/89 

Concentration Units: HG/LITER 
Blank Sample ID: ax~i6~90828i 

Parameter Real t 
~~ 

Silver 
Aluminum 
Barium 
Beryl 11- 
calcium 
Coba 1 t 
chromium 
Coepsr 
Iron 
Hagnesium 
Nickel 
Vanadium 
Zinc 

~- 

.013 

.173 

.067 

.002 

.01 u 

.033 

.01 u 
,065 

.03 u 

.023 
,017 

156 

24.2 

- . *. 
. .  . _  .. ....... 1: .. .-,:.-, _. 

. 
, .  . ._ - 

. . . .  

. . .  . . . . .  
.. ' c .- . 
. - . . . . .  .e . . . .  . -  

.:. . . .  
. .  .o.- ; . . -7 . -  

- . . . .  

. : . .  . . . .  ..... 
. . .  . .  . : -. . 

188 
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Advanced Sciences. Inc. 
Date: 04-Ocf-89 IT CORPORATION 

KNOXVILLE. m 
Client Project ID: Fernald R I / B  Job Number: lRir35573 

Metals by ICP - EPA 200.7 - AP 701 

Client Sample ID: 66511 

Sample Date: N/A 
IT Sample ID: CC9675 
Prep Date: 08/28/89 
Analysis Date: (Coawleted) 08/31/89 
Blank Sample ID: QXA16B908281 
Concentration Units: WLITER 

Parameter Resul t 

a 
~~ 

Silver 
Aluminum 
WIMP 
Beryl 11- 
Calcim 
cobalt 
chromium 
Copper 
Iron 
Hagnerium 
Nickel 
Vanadium 
Zinc 

.012 
,165 
.096 
,002 

.01 u 

.03 

.01 u 
2.45 

124 

28.5 
.024 
.021 
.039 

. - .  
~ _. 

. . .  . .  

: . . .  . . .  . .  
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1149 

Advanced 9c iences , I nc . 
Date: 0 4 m - 8 9  IT CORPORATION 

KNOXVILLE, TN 
Client Project ID: Pernald RI/F3 Job Number: ITK235573 - 
mtals by ICP - EPA 200.7 - AP 701 

Client Sample ID: 66512 

Sample Date: N/A 
IT Sample ID: CC9676 
Prep Date: 08/28/89 
Analysis Date: 
Blank Sample ID: QXA16B908281 
Concentration Units: )Io/LITER 

(Completed 1 08/31 /89 

Parameter Result 

Silver 
Aluminm 
Barium 
~ l l i u m  
calcium 
Cobelt 
chroaailm 
Copper 
Iron 

Nickel 

Zinc 

bm8i\ra, 

VaMdim 

.014 

.193 

.088 
,002 

001 u 
.04 
.01 u 

7.96 

.03 

.028 

.048 

211 

36.4 

. . . . .  

.- . . .. . . .  . . . .  
. r, . .: ,: , . 
. . . . . . . . .  e .  . .  . .  . . .  .:.:...5:;.... - . '  . . .  . . .  . . _ .  . .  
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0 

.0 

. 
Advanced Sciences. Inc. 
Date: 04-OCT-89 

IT CORPORATION 
KNOXVILLE. Ri 

Client Project ID: Fernald RI/FS Job Number: I"35573 

Metals by ICP - E P A  200.7 - AP 701 

Client Sample ID: 66525 

Sample Date: N/A 
IT Sample ID: CC9677 
Prep Date: 08/28/89 
Analysis Date: (Completed) 08/31/89 
Blank Sample ID: QXA16B908281 
Concentration Units: MG/LITER 

Parameter 

SI her 
Aluminum 
Baritm 
-11 ilm 
calcltm 
Cobalt 
chropaium 
Weer 
Iron 

Nickel 

Zinc 

IdanOSiUrr 

Vanadium 

.... __ 

I '  

Rem1 t 

.012 

.146 

.os4 

.002 

.01 u 

.03 

.01 u 
2.67 

99.6 

24.9 
.024 
.019 
,046 

. .  . .: . .  
. . .  -.'F _:. , .. . . .  . ,'I- 'L ...... , ...... *c:: 7 . 1  . . .  . . . . . .  --.: . . . .  -.: : ' c .  

. . .  . . . . . .  

. .  
2. . ' 

. .  
~ ._ . .  . .  

. .  . .: . .  
. . .  -.'F _:. , .. . . .  . ,'I- 'L ...... , ...... *c:: 7 . 1  . . .  . . . . . .  --.: -.: : ' c .  . . . .  

. .  
2. . ' 

. .  
~ ._ . . .  . . . . . .  . .  . .  
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1149 

Advanced Sciences. Inc. 
Date: 0 4 m - 0 9  IT CORPORATIOW 

KNOXVILLE, R( 

Client Project ID: Fomald RI/FS Job Number: I R c n S S 7 3  --- 
Metals by 1CP - E P A  200.7 - AP 701 

Client Sample ID: 66526 

Sample Date: W/A 
IT Sample ID: CC9678 
Prep Date: 08/28/89 
Analysis Date: (Coawleted) 08/31/89 
Blank Sam010 ID: OxAl6B900281 
Concentration Units: )#;/LITER 

Parame t or Rem1 t 

Silver 
Aluminum 
Barium 
Beryl 1 iuB 
calcium 
cobalt 
chraoium 
COPPSr 
Iron 
?Iagnwilm 
Nickel 
Vanadium 
Zinc 

.or u 

.072 

.002 u 

.002 

.4s 

.01 u 

.016 

.01 u 

.02s 

.16 

.02 u 

.01 u 

.w 

. -  

' , .-. 
. T  

-. . 

. 
i .  . _  .. . . . .. 

i . .  . .  .. .. . 

. 
i .  . _  .. . . . .. 

. .  . 



Advanced Sciences, Inc. 
Date: 044CI'-89 

IT CORPORATIOW 
KNOXVILLE. TN 

Client Project ID: Fernald RI/FS Job Number: IRC135573 - - 
Lead by Furnace AA - E P A  sv846 3020 6 7421 - AG 019 

Client Sample ID: QXA17B908281 

Sample Date: W A  
IT Sample ID: 17B908281 
Prep Date: 08/28/89 
Analysis Date: (Completed) 09/14/89 
Blank Sample ID: QXA17B908281 
Concentration Units: IWLITER 

Parameter Result 

Lead .002 'u 

Client Saasple ID: 66580 0 
QcIIpple Date: N/A 
IT Sample ID: CC9673 
Prep Date: 08/28/89 
h 8 l Y S i S  Date: 
Blank Sample ID: m 1 7 H O 6 2 e 1  
Concentration Units; ?B/LITBl 

( C a w 1  eted 1 09/14/89 

Parameter Rem11 t 

bad ,002 u 

. I  . '. 

Client- 9amlr- ID:. . 66501 

-10 Date: It/& 
IT -le ID: ' '-I - -673 
Rep Date: 08/28/89 
Analysis Date: 
Blank -10 ID: QxAl7moslel 
Concentration Unita: H6filTes :ti:: 

(Camp l eta) 09/ 14/89 

.- -. . 
. : .... . . . . .  . . .  . . . . .  . .  

. .  

. . . . . . . . . . .  . . .  ..... . =....; ,( .. . . . . . . . . . .  . .  . . . . . .  . . .  
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. .- . . .  '. . ..- < 
: .: . 

. . , .  . * 
. .  >) 

. ,  

. . .  . .  . .  . .  .! . -  
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0 
Advanced Sciences. Inc. 
Date: 04-ocT-89 

Client Project ID: Fernald RI/F9  

IT CORPORATIofi 
KNOXVILLE. RI 

Job Number: l”r35573 

Lead by Furnace M - EPA sW846 3020 6 7421 - AG 019 

Client Sample ID: 66502 

Sample Date: N/A 
IT Sample ID: CC9674 
Prep Date: 08/28/89 
Analysis Date: (Completed) 09/14/89 
Blank Sample ID: QXA17B906281 
Concentration Units: =/LITER 

Parameter Rem1 t 

Lead .002 

Client Sample ID: 66311 0 
Sample Date: N/A 
IT Sample ID: CC9675 
Prep Date: 08/28/89 
Analysis Date: (Coep le ted) 09/ 14/89 
Blank -le ID: QXA178908281 
Concentration Units: H6/LITEI1 

Parameter R e m 1  t 

Lead .002 u 

Client S w l 8 -  ID: 66312 

Sample Date: H/A 
IT sasa910 ID: . ..- -- CC9676 
Reo Date: 08/28/89 
Analysis Date: (Coapleted) 09/14/89 

. Blank -le ID: m17B908381 
Concentration Units:. ?83/Llrn ,,. 

. .  
.. __ . .  . .  . .  

. . ,:- . .  
. .  

. .  . , . .  . . ._ . i .’ 

R m I  t 194 
I 

. .  . . Parameter 
*, 

. .  .. . 

0 . ; .  ‘ .  

I 
. .  . .  

, .  
.. ’ . c.- . . -,. .. .. .- - . , .. . . ,. .. .; ._. . .  

. .  . . .  - ._ . : - . - -. - .. . . .  
. .. 

. .. . . . .. 



Advanced Sciencea. Inc. 
Date: 04-49 

.... ...___ .-_--.-. ... 

1149 

IT CORPORATION 
KNOXVIUE. TN 

Client Project ID: Fernald RI/PS Job Number: IlW35573 

Lead by Furnace AA - EPA SI646 3020 & 7421 - AG 019 

Client Sample ID: 66525 

Sample Date: N/A 
IT Sample ID: CC9677 
Prep Date: 08/28/89 
Analysis Date: 
Blank Sample ID: OxA17B908281 
Concentration Units: MG/LITw 

(Coaw 1 e ted 1 09/ 14/89 

Parameter Rem1 t 

Lead .012 

Cllent Sample ID: 66526 - 

Sample Date: W A  

Prep Date: 08/28/09 
Analvsls Date: 
Blank -10 ID: CutA17B908281 
Concentration Unita: M~/LI= 

IT Sample ID: CC9678 

(Corrp 1 et& 1 09/ 14/89 

Par80etsr Result 

Lead .012 

. .  

. . .  ... .. .-. . . .  I .  . .  
. . . . . .  . .  . . .  . . .  . .  e .  

. 
. .  

. .  . . -  - . .  
- .  
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.. 
Advanced 9c iences I nc . 
Date: 0 4 m - 8 9  IT CORPORATION 

KNoxv1LL.E. lN 
Client Project ID: Fernald RI/FS 

Chloride by Ion Specific Electrode - E P A  325.3 - WW 017 

Job Number: ITKI35573 - 

Client Sample ID: pxW17B909012 

Sample Date: #/A - 
IT Sample ID: 178909012 
Prep Date: 09/01/89 
Analysis Date: (Completed) 09/01/89 
Blank Sample ID: QXW17B909012 
Concentration Units: WLITER 

Parameter Rem1 t 

Ch 1 or ide .5 u 

Client Saaaple ID: 661100 

-le Date: W A  

Rep Date: 09/01/09 
Analwis Date: (Coroleted) 09/01/89 
Blank Saaole fD: Ormm09012 
Concentration Unita: H6fiITRI 

IT S-10 ID: CC9679 

Paramter Reaul t 

Chl-ib 19.9 

Client -le: ID% 6- 

0' 

sample Date: n n  
IT -10 101 - -  - CC9- 
Prep Date: 09/01/89 
Analmi8 Date: (Collpleted) 09/01/m 
Blank Sample ID: oxy178909012 
Concentratlon Unitm t mzcovmy -. - 

b l t  

. . . . .  . . .  . . .  
_ -  . ._ . . .  . -  . . . .  . . . . . .  . . . .  I . . . . .  :- .... . * .  ,... 

. . .  
. .  

._ . . . -. _ _  . 
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% 

Advanced 3ciences. Inc. IT CORPORATIQI 

Client Project ID: Fornald RI/PS Job Number: IRcf35S73 

Date: 044CT-89 KNOXVIUE, RI 

Chloride by Ion Specific Electrode - EPA 325.3 - UW 017 

Client Sample ID: 66500H9D 

Sample Date: N/A - - - - 
IT Sample ID: CC968lHSD 
R e p  Date: 09/01/09 
Analysis Date: (CoaPpleted) 09/01/89 
Blank Sample ID: QXWl7B909012 
Concentration Units: t FECOWRY 

Psrameter Resu 1 t 

Chloride 98.9 

Client Sample ID: 66S01 

-10 Date: W A  
IT Sapaple ID: a9682 
Prep Date: 09/01/09 
~ n a i ~ ~ i ~  Date: (c4lp lata 1 09/01 /89 
Blank Sample ID: (uv178309012 
Concentration Units: H6/LiTea 

P a r m t w  Result 

Chlorido w 

. . .  . . . . . .  _ .  . - .  a ; ' .  . . .  



- 
Advanced Sciences. Inc. 
Date: 04-0Cl’-89 

IT CORPORATIOn 
KNOXVILLE, m 

Client Project ID: Pernald RI/FS Job Number: Il”35573 

Chloride by Ion Specific Electrode - EPA 325.3 - W 017 

Client Sample ID: 66511 

Sample Date: N/A 
IT Sample ID: CC9684 
Prep Date: 09/01/09 
Analysis Date: (Completed) 09/01/89 
Blank Sample ID: OXW178909012 
concentration Units: HG/LITER 

Parameter Result 

Ch 1 oride 26.5 

0 . Client Sample ID: . 66312 
~. 

Saplpla Date: N/A 
IT Sample ID: cc9m 
Prep Date: 09/01/89 
AmlYSi8 Date: (Completed) 09/01/89 
Blank Saplole ID: axwl78909012 
Concentration Unita: H6/LIl’ER 

Parameter Real t 

Chloride 56.7 

Client S8mplw I D t -  6-25 

-le Data: xin 
-IT sslaple ID: . ... -686 
Prep Date: 09/01/89 
h l Y l i 8  hb: (ca m e t e a  09/01/89 
Blank -18 ID: m7mo9012 
Concentration hi-: IWLITsR ’1.. . .  

. .  . .  
. . .  . .  

... . .  ._ . 
.... . . .  . . .  . .  , .  : :i . . . .  . ._ -  . . . . . . .  - .  . .  

. i. , .  

. . . . .  . . . .  . .  
.p:: ’ - . :  . . - 

. . .  . . .  

_ .  
. .  . .  

- : .  . 

. .  
. . . .  . . .  . -. 

198. * 

Result . , . .  
’ -  Parameter’ . 

. .  

. . . .  
. .  

0 
. . .  . . .  . . . . .  . . . . . . .  ...... . . .  . . .  

. .  
. ? - < . =  1 .  . .+ ‘ . -.. 

. . . .  . . . . . . . .  
. .  8 : .*.. :.._ . . ; 

_ .  
* . .  - -  . -  



Advanced Sciences. Inc. 
Date: 04-ocT-89 

IT CORPORATION 
KNOXVILLE, m 

Client Project ID: Fernald RI/FS Job Number: 1TM35573'- 

Chloride by Ion Specific Electrode - EPA 325.3 - WW 017 

Client Sample ID: 66526 

Sample Date: N/A 
IT Sample ID: CC9687 
Prep Date: 09/01/09 
Analysis Date: (Completed) 09/01/69 
Blank Sample ID: IU(W17B909012 
Concentration Units: W/LITER 

Parameter Result 

Chloride .75 

. . . .  . .- 

_. 
. . .  . . . . . . .  . . .  . .  . .  

._. 
. . C .  . 

:... - .. . . .  

-199 
- .  . . .  2 .. - . -  . .  

... ... .. . -  _ _  . .  ..... . . . . .  .. .r UL%. ' Z  -./ ' -  . .  
.>. '.; :.:.=- : . 

~ .- . .  .. ._- . . . . . . .  

._. . :  
. .  

.- . .  . .  . .  . .  
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Advanced Sciences, Inc. 
Date: 04-OCT-89 IT CORPORATION 

KNOXVILLE. TN 
Client Project ID: Pernald RI/FS Job Number: I”r35373 

Flouride by Ion Specific Electrode - EPA 340.2 - WW 042 

Client Sample ID: QXW42B908252 

Sample Date: N/A 
IT Sample ID: 42B908252 
Prep bate: 08/25/09 
Analysis Date: (Comp 1 eted) 08/25/89 
Blank Sample ID: QXW42B908252 
Concentration Units: HG/L.ITER 

Parameter Result 

F 1 uor i de .os u 

Client Sample ID: QXW42B908281 

Sample Date: . n/A 
IT S-10 ID: 428908281 
Prep Date: 08/28/89 
Analysis Date: (Cagleted) 08/28/89 
Blank Sample ID: QXW42B908281 
Concentration Units: M6/LITBR 

Parameter Remllt I 

Fluoride .os u 

Client S8mple-ID: 66500 



Advanced Sciences, Inc. 
Date: 04-ocT-89 

IT CORPORATION 
KNOXVILLE, m~ 

Client Project ID: Fernald RI/FS Job Number: Inn35573 

Flouride by Ion Specific Electrode - EPA 340.2 - VW 042 

Client Sample ID: 66SOOX9 

Sample Date: N/A 
IT Sample ID: CC9680M3 
Prep Date: 08/28/89 
Analysis Date: 
Blank Sample ID: QXW42B908281 
Concentration Units: Ir RECOVERY 

(Camp 1 eted) 08/28/89 

Paramster Result 

F 1 uoride 102 

Client Sample ID: 6650- 

Sample Date: H/A 
IT -10 ID: . CC968y(sD 
Prep Date: 08/ 28/89 
Analysis Date: (C-1 eta) 08/28/89 
Blank Sample ID: oxwS2B908281 
Concentration Unitrt % RecovERy 

Parameter Reaul t 

P 1 uor ide 102 

Client - 1 ~  ID: 66501 

sample Date: W A  
IT -10 ID: . - - CC96st 
Prep Date: 08/33/89 
Analysis Date: (Coqleteb) 08/25/89 
Blank -10 ID: QXU438908332 
Concentration Unitat )B/LIm 



Advanced Sciences, inc. 
Date: 044tX-09 

1149 

IT CORPORATION 
KNOXVILLE, TN 

Client Project ID: Fernald RI/F9 Job Number: IWI"35573 

Flouride by Ion Specific Electrode - E P A  340.2 - W 042 

Client Sample ID: 66502 

-Sample Date: N/A 
IT Sample ID: CC9683 
R e p  Date: 08/25/89 
An8lYSiS Date: (Cmp 1 eted 1 08/25/89 
Blank Sample ID: PXW42B908252 
Concentratlon Units: WLITER 

Parameter Resu 1 t 

F 1 uor i de .24 

0 : Client -18 ID: 66511 

-le Date: W A  
IT Sample ID: CC9684 
Prep Date: 08/25/09 
Analy8l8 Date: (Cmm 1 eted 1 08/25/89 
Blank -le ID: QXV42B908252 
Concentration Unit8: W/LITgR 

Parmeter Rear1 t 

Fluoride .14 

Client -18 ID: 66512 

I T ' m l e  ID: - -cc9683 
R e p  Date: 08/25/09 
k w l Y 8 i 8  Date: (Cawleted) 08/25/89 
Blank -le ID: QX11428908232 

Ssaple Date: wn 

9:. : 

. i  

.... .. _. . _  . . . . .  
. .  

. ' x i  
m .  . . .  .- 

.Concentration Unit8: W/LITeR , . . 

. . . . . . . . . .  ... 
. ._ . .s:. . 

. .  . . j  '. 
. . . .  . .  . - .  . ;  . .  

. .  .. 1 .  . 
- d...... j i s .  - 

. . .  'I it,::. . . . .  . ., , ! . : .- :. . 
. .  . . .  ,.. . . . a _  i ;,.. - "  ?y.&, _' ', 

. . . . . .  
. W l t  

. .  . , .  . .. 
. .  

- , .  Pwameter . . . . . .  
. .  202 

. ,r - -.. . . .  -. - . _.. - .. 

. .  . . . . . . .  . z  - ._ . .  . .  . .,, 
. ......... .. . : .- , - . .  . .  ...... 

. . , .  .- 

7 . .  . . . . . . . . .  *.,. . . .  . .  . .  . . .  . . .  
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. 
Advanced Sciencer. Inc. 
Date: 044CT-89 

IT CORPORATION 
mxv1LLE. Rt 

Client Project ID: Fernald RI/FS Job Number: ITHf35573 

Flouride by Ion Specific Electrode - EPA 340.2 - W 042 

Client Sample ID: 66523 

Sanrplt Date: N/A 
IT 3-18 ID: CC9686 
Prep Date: 08/25/89 
Analysis Date: (Cawleted) 06/25/89 
Blank Sample ID: QXW42B908252 
Concentration Units: IIo/LITER 

Paramter Rsarl t 

P 1 uor id8 .13 

Client -18 ID: 66526 

Sample Date: #/A 
IT -18 ID: CC9687 
R e p  Date: 08/25/09 
AMlYSiS Date: (Coarpleted) 08/25/89 
Blank 988~18 ID: om42B908152 
Concentration Units: lmfitm 

Paremeter Ram1 t 

Pluarldo .os u 

. .  . . .  . .  .. .,. .. , .. 
. .  

-. 203 
. ... 4*, ; . .. . .. 

*:k; . .  *:-. . ..-..?; -- ..,. . , . 

. '  . .  . . .  ,. . - . .  .. i e: .. 
, . .. _ -  .. .. . . . .  . .  . - .  
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Advanced Sciences, Inc: 
Date: 044cr-89 

IT CORPORATIOM 
KNOXVIUE. Tn 

Job Number: I m S S 7 3  Client Project ID: Fernald RI/FS 

Nitrate, as W - E P A  353.3 - W 053 

Client Sample ID: Qm53B908311 

Sanrple Date: N/A 
IT Sample ID: 53B908311 
Prep Date: 08/ 31 /89 
Analysis Date: (Completed) 08/31/89 
Blank Sample ID: (u(w53B908311 
Concentration Units: )I(3/LITER 

Parameter Rem1 t 

Nitrate .1 u 

Client -le ID: 66500 

IT -10 ID: a 7 0 4  
Prep Date: 08/31/89 
Analysis Date: (Capleted) 08/31/89 
Blank Sawlo ID: QWv53B908311 
Concentratlon Units: IWLfTgB 

- *A 

ssqie Dater w n  

ParaaPster Rmul t 

Nitrate .1 u 

Client Sample I& 665- 

same Date: N/A 

Prep Date: 08/31/89 
W l Y S i S  Date: (Corgleted) 06/31/89 
~iank m ~ i e  ID: 0x19538308311 
Conceatration Units: % REpeoygRy 

IT -10 ID: - .  - mm 

. .  . .  :.,. .;-,- . . . . . .  
1 1 

. .  

: '  - ParaDitsr Real t 
. . .  204 

. . . . .  . . . . .  , . . ̂ . . ,- - . . . . . .  - :. , . . .  , . . . .  

. . . . . . .  . .  -. . . . . .  .. 
- .  

.: . -.. . . . .  
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Advanced Sciences, Inc. 
Date: 044X-89  

IT CORPORATION 
KNoxvILtE, TN 

Client Project ID: Fernald RI/FS Job Number: ITKn5573 

Nitrate, as N - EPA 353.3 - WW 053 

Client Sample ID: 66SOOHSD 

Simple Date: N/A 
IT Sample ID: CC9704WD 
Prep Date: 08/31/09 
Analysis Date: (Completeb) 08/31/89 
Blank Sample ID: Qxwrr3B908311 
Concentration Units: b RECOYERY 

Parameter Real t 

Nitrate 88.3 

0 Client Sample ID: 66301 

Sam018 Date: N/A 
IT Sample ID: CC9703 
R e p  Date: 06/31/89 
Analysis Date: 
Blank Sample ID: QX1153B908311 
Concentration Units: m/LITER 

( C4lro 1 8 t W  08/31/89 

Parameter Resul t 

Nitrate . l  u 

Client -le IDa 66503 

. .  
... . 

. I  
I -  , 

.. . _ .  ~ 

. " . - _  - . . '. . 
. .I .- ; , . . 

. .  . 
- : -  - -  - . _ . i . - .  . 



Advanced Sciences, Inc. 
Date: 04-OCr-89 

IT CORPORATION 
KNOXVILLE, TN 

Client Project ID: Pernald RI/FS Job Number: IRcI35573 - 
Nitrate, as N - EPA 353.3 - WW 053 

Client Sample ID: 66511 

Sample Date: N/A 
IT Sample ID: CC9707 
Prep Date: 08/31/89 
Analysis Date: (Completed) 08/31/89 
Blank Sample ID: oxwS3B9083l1 
Concentration Units: XG/LITER 

Parameter Resu 1 t 

Nitrate .1 u 

Client Sample ID: 66512 0 
Saapple Date: N/A 
IT Sapaple ID: CC9708 
Prep Date: 08/31/89 
Analysis Date: (Camp 1 et ed) 08/31 /89 
Blank -le ID: cUIv53B908311 
Concentration Units: WfiITeR 

Parameter Rea1 t 

Nitrate .114 

Client Sample ID: 66523 

ample Date: #/A 
IT -le ID: . -  - a9709 
Prep Date: 08/31/89 
Analysis Date: (CorPpleted) 08/31/89 
Blank -10 ID: ~ 0 8 3 1 1  
Concentration Uaitr: IBfil'fER 

.. 

. .  .. . .  . ... .-.- . t . 
A'. . .  

... . .... . . . - -. . . .  



Advanced Sciences, Inc: 
Date: 04-OCr-09 

IT CORPORATION 
mXv1LLE. TN 

Client Project ID: Fernald RI/m Job Number: I'IHT35573 

Nitrate, as N - EPA 353.3 - WW 053 

Client Sample ID: 66526 

Sample Date: N/A 
IT Sample ID: CC9710 
Prep Date: 08/31/89 
Analysis Date: (C-1 et&) 08/31/89 
Blank Sample ID: OXW53B908311 
Concentration Units: XG/LITER 

a 
Parameter Rem1 t 

Nitrate .1 u 

.. - 

... .. . .- 

20 7 

. .  . .  . .  . .  - . .  . .. 



. . . .  ... . . .  .. - 

0 

a 

. .  
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Advanced Science8, Inc. 
Date: 04-ocr-89 

IT CORPORATIolo 
KNOXVILLE, Ri 

Client Project ID: Fernald RI/FS 

Sulfate - . E P A  375.4 - WW 081 

Job Number: ITKnS573 - 

Client Sample ID: QxwelB909013 

Sample Date: N/A 
IT Sample ID: 81B909013 
Prep Date: 09/01/89 
Analysis Date: (Completed) 09/01/89 
Blank Bample ID: oxw81B909013 
Concentration Units: )IO/LITER 

Parameter Resu 1 t 

Sulfate 2 U 

Client Sapaple ID: 66500 

9ample Date: N/A 
IT S-10 ID: CC9679 
Prep Date: 09/01/89 
Analysis Date: (Cmleted) 09/01/89 
Blank Sample ID: ~ 1 B 9 0 9 0 1 3  
Concentration Units: nB/LITeR 

Paraaletor Reau1 t 

Sulfate 91 .s 

Client 9atopls IDS 6650008 

sample Date: N/A 
IT -10 ID: - -  -a%m 
Rep Date: 09/01/69 
AMlYsi8 Date: (Campleted) 09/01/m 
Blank -10 ID: Om81B909013 
Concentration mi-: t RECOVERY 

. -. 
i - *. . - ,.- 



Advanced Sciences, Inc. 
Date: 04-aTT-89 

IT CORPORATIOW 
K N O X V I U ,  R1 

Client Project ID: Pernald RI/FS Job N-r: IRcI35573 

Sulfate - EPA 375.4 - W 081 
Client Sample ID: 66500MSD 

Sample Date: N/A 
IT Sample ID: CC9681HSD 
Prep Date: 09/01/89 
Analysis Date: (Completed) 09/01/89 
Blank Sample ID: oxW8lB909013 
Concentration Units: Ir RECOVERY 

Parameter Rem1 t 

Sulfate 99.1 

Client Sample ID: 66501 0 
Sample Date: #/A 
IT -10 ID: CC9682 
Prep Date: 09/0 1 /89 
Analysis Date: 
Blank Saarple ID: oxWelB909013 
Concentration Units: H6/LIiea 

( C m p  1 e ted) 09/01/89 

Parameter R e m 1  t 

Sulfate 36.5 

Client ID8 66302 

sample Date: l V A  
IT -10 ID: - - ( x 9 6 8 3  
Prep Date: 09/01/89 
Analyui8 Date: 
Blank Sample ID: IwwBlB909013 
Concentration Units: IWLITEB 

( C- 1 et ed) 09/01/69 

. . .  . . .  
. .-. . .  . . . . . .  -. .  

..... . . .  1 ,-. 20 9 1 . -  

. . .  . .  
. . .  .., 

. .  . - .-. 
' . -  . -  



Advanced Sciences. Inc. IT CORPORATION 
Date: 04-OCT-09 KNOXVILLE. RI 

Client Project ID: Fernald RI/PS Job Number: IlW3SS73 

Sulfate - E P A  375.4 - W 081 

Client Sample ID: 6651 1 

Sample Date: N/A 
IT Sample ID: CC9684 
Prep Date: 09/01/09 
Analysis Date: 
Blank Sample ID: QXW81B909013 
Concentration Units: HG/LITER 

(Camp 1 et ed 1 09/ 0 1 /89 

Parameter Real t 

Sulfate 116 

Client Sample ID: 66512 

Sam10 Date: N/A 
IT Sample ID: CC9685 
Prep Date: 09/01/89 
AMlY8i8 Date: (Cwleteb) 09/01/89 
Blank Sample ID1 qmSlB909013 
Concentration Units: HB/LIlleR 

Parame t or Real t 

Sul t ate 388 

salwle Dater R/A 
IT -le ID: - -  - CC9686 
Prep Date: 09/01/89 
U l Y 8 i S  Date: (CooPpleted) 09/01/89 
Blank Sample ID: qmSlB909013 
Concentration Units: llOfi1Tlga .. 

. _ .  -. . .  - . -  

. . . .  ..... .. . . ~  ;:-. . . . .  . . . . . . .  4; . ._. 
. . . . . .  .~ . . . . . .  . . .  . - 7 .  .. : ,>..',. .. ,. . 5 r. . . . . . . .  

. .  
. 

- .. - ._ .I . .- : 

I . . . .  
..e-.. 

. . .  .__.. 
. .  Re& t . .  '. . 

, . . - .  . 
. . '-ParsaPster . 

. .  . e. ..: 
. . . . .  

. . .  
. .  - i . .  

. . . . .  - -. - 
.. 

. . . .  . . . . . . . .  
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Advanced Sciences, Inc. 
Date: 04-ocT-89 IT CORPORATION 

KNOXVILLE, Trl 

Client Project ID: Fernald RI/FS Job Number: I'M35573 

Sulfate - EPA 375.4 - W 081 

Client Sample ID: 66526 

Sample Date: N/A 
IT Sample ID: CC9687 
Prep Date: 09/03/89 
Analysis Date: (Completed) 09/01/89 
Blank Sample ID: PXW81B909013 
Concentration Units: )K;/LITER 

Parameter Result 

Sulfate 2 U 



. . .  . . . .  

1.149 

Advanced Sciences, Inc. 
Date: 04-ocT-89 

IT CORPORATION 
KNOXVILLE, RI 

Job Number: 1lNT35573 Client Project ID: Petnald RI/PS 

Total Organic Carbon - EPA 415.1 - On 001 

Client Sample ID: QXOOlB908242 

Sample Date: N/A 
IT damole ID: 01B908242 
Prep Date: 08/'24/89 
Analysis Date: (Completed) 08/24/89 
Blank Sample ID: QXOOlB908242 
Concentration Units: */LITER 

Parameter Rem1 t 

Total Organic Carbon 1 U 

Client Sample ID: 66500 0 
Sappole Date: W A  
IT Sample ID: CC9600 
Prep Date: 08/24/89 
Analysis Date: (CaaPpleted) 08/24/89 
Blank Sample ID: OX00 1B908242 
Concentration Units: I O / L l ~  

Parameter Rssul t 

Total Organic carbon 3.01 



c 

Advanced Sciences. Inc. 
Date: 044XF09 

IT CORPORATION 
KNOXVILLE, Tw 

Client Project ID: Fernald RI/F9 

Total Organic Carbon - E P A  415.1 - 001 001 

Job Number: I'M35573 

, 

Client Sample ID: 66500HSD 

Sample Date: N/A 
IT Sample ID: CC969o)lso 
R e p  Date: 08/24/89 
Analysis Date: (Completed) 08/24/89 
Blank Sample ID: QXOO 1B900242 
Concentration Units: X RECOVERY 

Parameter Rem1 t 

Total Organic Carbon 102 

0 .  Client Sample ID: 66501 

Sample Date: #/A 
IT -18 ID: a 6 9 1  
Prep Date: 08/21/89 
Analysis Date: ( w l e t e d )  08/24/89 
Blank Sample ID: OxalB908242 
Concentration Unit#: I W L I ~  

Parameter Reml t 

Total Oroanic carbon 2.89 
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Advanced Sciences. Inc. IT CORPORATIoll 

Client Project ID: Pernald R V F 9  
Date: W a - 8 9  KNOXVILLE. In 

Job Number: 17M35573 

Total Organic Carbon - EPA 415.1 - 01( 001 

Client Sample ID: 66511 

Sample Date: N/A 
IT Sample ID: CC9693 
Prep Date: 08/24/09 
Analysis Date: (Completed) 08/24/89 
Blank Sample ID: QX001B908242 
Concentration Units: )Io/LITER 

Parameter Result 

Total Organic Carbon 1 U 

Cllent -10 ID: 66512 

sample Date: #/A 
IT Sample ID: CC9694 
Prep Date: 08/24/89 
Analvsir Date: (Capletad) 08/24/89 
Blank 988~10 ID: QX#)lB908242 
Concentration Unita: nB/LITm 

Parameter Real t 

Total -it carboa 1.06 

Client SampkEP+ 66513 

Sapaple Date: I1/A 
IT Sample ID: - - -695 
R e p  Date: 08/24/89 
h l Y 8 l 8  ate: (Capleted) 08/24/89 
Blank -10 ID: QXOO18908242 
Concentration Units: l@/LITIEP1 

. -214  I -  

* * - * .  * #  . - .  
2 -  I 

Parameter I .  Result 
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Advanced Sciences. Inc. 
Date: 04-ocT-89 

IT CORPORATION 
KNOXVILLE, R1 

Client Project ID: Pernald RI/FY Job Number: ITKI33573 

Total Organic Carbon - EPA 415.1 - OH 001 

Client Sample ID: 66526 

Sample Date: N/A 
IT Sample ID:  CC9696 
R e p  Date: 08/24/89 
Analysis Date: (Corne 1 et&) 08/24/89 
Blank Sample ID: QXOOlB908242 
Concentration Units: l4G/LITER 

Parameter Rem1 t 

Total Organic Carbon 1 U 

. . . . .  . -- 

. . . .  . . . .  
. :: . . -2.1 r" 

. . .  
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Advanced Sciences, Inc. IT CORPORATION 

Client Project ID: Fernald RI/F9 Job Number: IfXf3SS73 

Date: 0 4 m - 8 9  KNOXVILLE, m 

Total Organic Halides - E P A  450.1/SW846 9020 - 011 004 

Client Sample ID: PxnO4B908281 

Sample Date: W A  
IT Sample ID: 048908281 
Prep Date: 08/ 28/89 
Analysis Date: (Cmpleted) 08/28/89 
Blank Sample ID: QX004B908281 
Concentration Units: HG/LITER 

Parameter Resu 1 t 

Total Organic Halides .01 u 

a Client -la ID: QXOO4B908291 

sample Dater N/A 
IT Sample ID: 04B908291 
Prep Data: 08/29/89 
Analysis Date: (Cospe let ad) 08/29/89 
Blank -la ID: oxoo4890829 1 
Concentration Units: nB/LSm 

Parmetar Real t 

Total Organic Halides .01 u 

Client Sample. ID: 66500 

c 

Sample Date: N/A 
IT Sample ID: - -  - cc9688 
R a p  Date: 08/28/89 
Analyai8 Data: (Ccmpleted) 08/28/89 
Blank -10 ID: QwDO4s908281 - 
Concentration Unlt8: WLIfeB - k ' 8 .  

L ' .  
r - .  

. Paramter Rem1 t . j  

. .  

. .  

. . .  . . . . .  



. .  . .  
. _  

1149 

Advanced Sciences. Inc. 
Date: 04-ocT-89 

IT CORPORATION 
KNOXVILLE, rn 

Client Project ID: Fernald RI/FS Job Number: ITNT35573 
- 

Total Organic Halides - E P A  450.1/SW846 9020 - OM OW 

Client Sample ID: 6 6 S O m  

Sample Date: N/A 
IT Sample ID: CC9689U3 
Prep Date: 08/28/89 
Analysis Date: (Completed) 08/28/89 
Blank Sample ID: QXoWB90828 1 
Concentration Units: % RECOVERY 

Parameter Result 
~ 

Total Organic Halides 

a Client Sample ID: 6690- 

~ ~ 

149 

Simple Date: w n  
R e p  Date: 08/2em 
IT Sample ID: CC9690155D 

Analysis Data: (Cawletad) 08/28/69 
Blank Sample ID: QXoou1o08281 
Concentration Units: t RECOVRR 

Parameter -1 t 

Total Organlc Halide8 131 
- 

Client Saaapl. ID: 66501 

n/n 
. -  - -691 

Sample Date: 
IT Sample ID: 
R e p  Date: 08/28/89 
A W ~ Y S ~ S  Date: (Corpleted) 08/28/89 
Blank Sample 1D: QXoO4B908281 
Concentration Units: M6fiITea 

. .  . .  
Parameter 

. .> 
...... . .  

- . I  
. . .  - .  

. .  
TI 

. .  
. .  
. :  
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Advanced Qciences, 
Date: 04-om-89 

Inc. 

Client Project ID: Fernald RI/FS 

IT CORPORATIOIS 
KNoxvILL&. TN 

Job Number: IRcI33573 

Total Organic Halides - EPA 450.1/SW846 9020 - OM 004 

Client Sample ID: 66502 

Sample Date: N/A 
IT Sample ID: CC9692 
Prep Date: 08/28/89 
Analysis Date: (Camp 1 eted 08/ 28/89 
Blank Sample ID: QXOOSB90828l 
Concentration Units: HG/LlTER 

Parameter Resu 1 t 

Total Organic Halides .Ol u 

Client Sample ID: 66511 

sample Date: U/A 
IT Sample ID: E9693 
Prep Date: 08/29/89 
Analysis Date: (Coapleted) 08/29/89 
Blank -le ID: QXW4B908291 
Concentration Units: JE/LITBR 

Paramtor Renul t 

Total Organic h l i d e a  .Ol u 

Client Sample ID: 66512 

sample Date: U/A 
IT -10 ID: . -  - CC9694 
R e p  Date: 08/29/89 
h l Y 8 i S  Date: ( m l e t e d )  08/29/89 
Blank -le ID: -291 
Concentration Unitm lt6/LITgB 

Parameter h l t  

. .  . .  

... .. _. . 
. .  1 .  
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Advanced Sciences, Inc. 
Date: 04-49 

IT CORPORATIa 
KNOXVILLE, ln 

Client Project ID: Fernald RI/F3 Job Number: IlWI'35573 

Total Organic Halide8 - EPA 450.1/SW846 9020 - OBI 004 

Client Sample ID: 66525 

, Sample Date: N/A 
IT Sample ID: CC9695 
Prep Date: 08/29/89 
Analysis Date: (Completed) 08/29/89 
Blank Sample ID: oX004B908291 
Concentration Units: ?IG/LITER 

Parameter Resul t 

Total Organic Halides .021 

Client -le ID: 66526 
a 

Samule Date: R/A 
IT Sample ID: CC9696 
Prep Date: 08/29/89 
Analysis Date: 
Blank -10 ID: Woos890e291 
Concentrat ion Units : H6fiIlrea 

( C a w  leted 1 08/29/89 

Parameter Rem1 t 

Total Organic Halides .02 
.--. 

. .. 

a; 

. .. . - -  
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INTERNATIONAL ANALyTlcAL 
SERVICES 

TECHNOLOGY 
CORPORATION 

CERTFfCATE OF ANAL'YSIS 

1149 

A t t n :  Heather Bond 
c/o As1 Inc. 
10845 Hamilton Cleves Road 
R088, OH 45061 

D~to :  October 23, 1989 

Page: 1 of 5 

Job Numb er :  ITNT 35S80 P.0 Number: Accounts Payable 

This is the Cer t i f ica te  of Analysis for the following: 

Client Project I D :  FKPC RI/FS 
Date Received by Lab: August 24, 1989 
Number of Samples: Four (4) 
Sample Type: 

cbb?o G q l O  

Lb */ o4idCl 
Three (3)  Groundwater and one (1) rinsate  6 b  54 

b 6 s . a  
On August 25, 1989, threo (3) groundwater and one (1) rinsate samples were received a t  
ITAS-Oak Ridge Lab from Advanced Sciences 1%. , Ross, Ohio. The list of analytical  t es t s  
porfor~wd, aa vel1 u date of recofpt urd andys ie  can be found in  the attached report. 

B l a n k 8  aro i b n t l f i o d  with c l i en t  8-10 ID'a r t u t i n g  vlth e i ther  "QX. .Ba or "QX.. .B. . 
Data uo roported w i t h  the qual i f ie r  .Urn if the compound vas analyzed for  but not 
detrctod. L i s t s  w i t h  concentration uni t  code and lab and c l i en t  suf f ix  code definit ions 
ar0 attached. 

XI. 
Tho roaulta are pterontrd by t o r k .  Tho data includor rample ident i f icat ion information 
(oach roport rhoot @a. both tho c l ion t  ramplo numbor and the ITM sample number). 
bul rar lyros  ~ r o  parfoxmod by Ia&ctlvoly Coup106 P l u p u  (ICP) Spectrometry, except 
f o r  uronic, load and S O l a n h m ,  rhich -10 anm1)n.d by Craphlto ELIMce Atomic Absorption 
Spoctroacopp. Tho nrcury 8apl.8 mro u u l y t e d  by Cold Vapor analysis and the potassium 
8.rpl.S mro d y z . 4  by Plm Atomic Abrorptioa Spectrorcopp. 

111. 

T'ha nS/NSD .9.tjrrtO worm performod on sample 04157 (Job Number: ITNT 35537, to  be 
aubiittod roporatoly~. 

- -  - 

220 
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Advanced Sciences, Inc. 
Date: Octobor 23, 1989 
Client Project ID: RI/pS Perxuld Job Number: ITNT 35580 

111. Quality C o n t r o l  

The v o l a t i l e  arulyrer were perfonmad on 09/07/89. The 
HS/nSD analyrer were performed on sample 66S64, Project ITNT 35580. A l l  QC resu l t s  vera 
within QC l i m i t . .  

The raaple LUM proceeded well. 

Data were reported with qual i f iers  a r  follovs: 

U - Compound analyzed f o r  but not detected. 
B - Compound was found i n  the method blank. 
J - Compound detected but below the contract required 

quantitation l i m i t .  The value given was an estimate. 

.- 



. .  . 
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Advanced Sciancea , Inc. 
Date: Octobar 23, 1989 
Cliont Projoct ID: RI/FS Femald 

ITmmcALmm 
Page 3 of 5 0AxEIIDGE.m 
Job Number: ITNT 35580 

EhuA 
66534US 

6 6 5 3 4USD 

66540 

66541 

a 
66534 

04159 

'0 .- 

cc9749 
CC9742 
CC9742 
CC9750 
CC9743 
cc9743 
CC9738 
CC9738 
CC9751 
CC9738 
cc9744 
cc9744 
cc9739 
cc9739 
cc97s2 
cc9739 
cc9745 
cc9745 
cc9735 
cc9737 
cc9737 
cc9737 
cc9748 
CC9741 
CC9741 
cc9746 
cc9730 
cc9736 
CC9OW 
CC9053 
CC9056 
CC9059 
CC9062 

.Cc9042 
cc9045 
CC9048 
cc9091 
CC9056 
CC9057 

- c c 9 w  
Cc9063 

natrix 

WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
V A m  
WATEB 
WATEB 
WATga 
WATER 
WATER 
WATEEL 
WATER 
WATEB 
urn 
W A m  
VATEB 
UTm 
W A m  
W A m  
uTEB 
WATEB 
VATEB 
W A m  
V A m  
WATga 
WATga 
uTK0 
uTK0 
UATm 
U A m  
um 
W A m  

GQnLb h 4 k a u  

IAW QC/MS/Ni t r a t e  
I A W  QC/ns/Toc 
flw Qco/ns/Tox 
Lov Qc/nsD/Nitrate 
IAW QCD/nsD/TOC 
LOW QC/nsD/TOX 
IAW Chloride 
L D W  Fluoride 
Lov Nitrate 
Lov Sulfate 
IAW Toc 
Low Mx 
flw Chloride 
xm Fluoride 
xm Nitrate 
LDV Sulfate 
fllv TQC 
LIW TQX 
Low Metals 
11)oI Chloride 
Lw Fluoride 
W Nitrate 
TRW Sulfa t e  
W Toc 
Inw TOX 
Loy VOA 
TRW Metal. 
W Chloride 
IN lIHuts 
Im -SO - 24 
tm -mu Im SULFIDE 
Im Toc 
Im 
Im PlIENOL/NITRATES 
u1Q Tox 
ll3ct naTMs 
xm cL/pyS0-24 
tosl -N 
ll3ct SILFIDB 
roo mc 
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Advancod Sclonco8, Inc. 
Dato: Octobor 23 ,  1989 
Client Projoct ID: RI/FS Fornald 0 a 

nANAt;vncALma 
Pago 4 of 5 oAKRmGE,m 
Job Number: IRlT 35580 

Eishu 

04160 cc9043 
CC9046 
CC9069 
CC9052 
cc9055 
CC9058 . CC9061 
CC9064 

(Continuod) 

VAT= 
VATER 
VATER 
WATER 
VATER 
WATER 
VATER 
VATER 

Abbrovlatioru: MS - Matrix Spika 
llSD - Matri. Spilu htpliC8tO 
TOC - Total 0rg.nic Carbon 
Tolo - Total O r w c  19itrog.n 
TOX = Total 0rg.niC wid08 
C1 - Chlorida 
Fl -Fluorid. 

0 

s0-1, * sUlf8tO 

-. . 

LDV 
IMI 
LDV 
IAV 
m 
IMI 
IMI 
lllv 

... 

- .  

c 

. i_ 

MERCURY 
PHMOLflITRATES 
Tox 
KETALS 
CL/FL/SO- 24 
AnnONIA/TON 
SULFIDE 
Toc 

223 

. .  
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1149 
IT-cALm- 
QmmIDGE,nJ Advancrd ScIencoa. Inc. 

Dato: Octobar 23, 1989 8 Page: s of s 
Client Prolect ID: RIA8 Fernald Job 

u 
UaUA amelu mum 
66528 CC9740 21.9 - 22.6 

CC9741 0.81 - 1.11 66534 
66540 cc9744 1.34 - 1.63 

cc9745 1.S6 - 2.25 66S41 
BXANK 0.34 - 0.85 

r 

. . . .  >..:.* , ,  ' . . .  , .  
. -  . .  

224 



1149 

~COIOCBNTRATION UNIT. CODES 

. .  

COLONIEWlOO nt 

Pemeat biaturo Coatoat 

Peneat ROOOVW or Known Spiked a p o u  

Peraeat Soli08 Content 

sn, 

-.? : c Ode. J08 

225 



M 

M D  

D 

S 

SD 

s1 

s2 

R 

A 

0 

t 

BI 

- n  
D t  

c 

btrk S p U o  ( s u p l o  wikod boforo prop) 

. .  . 
! .  . .I . .  .. . . ': .- ._ y' 

226 



Advanced Sciences. 
Date: 2 4 m - 8 9  

Client Project ID: 

Inc. IT CORPORATION 
KNOXVILLE. TN 

Fernald RI/FS Job Number: Im35580 

Parameter Renu1 t 

Hethvlene- chloride 6 B 
Acetone - -  - 5 J 
1,l-Dichloroethane 5 U 
Wichloroethem 5 U 
Tetrachlorethene 5 U 
Toluene 5 U 

E P A  CLP TCL Volatile Organics by GQ39 - Current E P A  CLP Protocol - W 702 

Client Sample ID: QXH09B909071 

Sample Date: N/A 
IT Sample ID: 09B909071 
Prep Date: 
Analysis Date: (Completed) 09/07/89 
Blank Sample ID: QX?409B909071 
Concentration Units: %/LITER 

Parameter Resu 1 t 

Methylene chloride 2 J 
Acetone 10 U 
1.1-Dichloroethane 5 U 
Trichloroethene 5 U 
Tetrachlorethene 3 U 
Toluene 3 U 

- 

Client Sample ID: 66528 

Sample Date: N/A 
IT Sample ID: 535364 
Prep Date: 
Analysis Date: (Cmpleted) 09/07/89 
Blank Sample ID: 0#(09B909071 
Concentration Units: UB/LI'IvI 

22 7 
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AdVanC8d Sciences, Inc . 
Date: 24-ocf-89 

IT CORPORATION 
KNOXVILLE. RI 

Client Project ID: Fernald RI/FS Job Number: IRtT35580 - - 
E P A  CLP TCL Volatile Organics by GCMS - Current EPA CLP Protocol - W 702 

Client Sample ID: 66564 

Sample Date: N/A 
IT Sample ID: 535365 
Prep Date: 
Analysis Date: (Completed) 09/07/89 
Blank Sample ID: QxnO9B909071 
Concentration Upits: UG/LITER 

Parameter 

Methylene chloride 
Acetone 
1,l-Dichloroethane 
Trichloroethene 
Tetrachlorethene 
Toluene 

- Resu I t - 
S U 
10 U 
5 U 
5 U 
S U 
5 U 

Client Sample ID: 665- 

Saapple Date: R/A 
IT S m I e  ID: JJ336SH 
Prep Date: 
Analmi8 Date: ( m l e t e d )  09/07/89 
Blank *le ID: ox#o98909071 
Concentration Wnlta: S RBCOVERY 

Paraartor R e m i 1  t 

1. ldichlorootbne 114 
Tr i ch 1 orodhene 106 
Benzene 98 
Toluene 94 
Chlorobenzene 111 

- 

228 
i 



. .... 

1149 

0 

Advanced Sciences, Inc. IT CORPORATIOW 

Client Project ID: P e m l d  RI/FS Job Number: IT?fI'35580 

Date: 24-49 KNOXVILLE. RI 

EPA CLP TCL Volatile Organics by GCHS - Current EPA CLP Protocol - HV 702 

Client Ssmple ID: 6656-3) 

Sample Date: N/A - 
IT Sample ID: JJ5365HSD 
Prep Date: 
Analysis Date: (Completed) 09/07/89 
Blank Sample ID: 4~098909071 
Concentration Ugits: X RECOVERY 

*ater Resu 1 t 

1,l-Dichlomtheno 127 
Wichloroethene 108 
Benzene 100 
Toluene 97 
Chlorobenzene 114 

'"3 

Client Sample ID: 66570 

sample Date: N/A 
IT -io ID: 533368 
Prep Date: 
Analysis Date: (Caplet&) 09/07/89 
Blank -le ID: 0#4098909031 
Concentratian Unita: UBnITea 

Pafr-rhrr Rem1 t 

?fethvla!m chloride 3 U 
Acetolre-- 10 U 
l,l-Dlchl&beiiRane 5 U 
"Yichloroethne 5 U 
Tetrachlorethem 5 U 
Toluene 5 U 

.- 
. .  . -  . .. . 

. -  
. . . ... . : *---I* . : c -  . .  - . .  

. - .  . . .  , * - 8  . .  -. 

229 
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a 
Advanced Sciences, Inc. 
Date: 2 4 m - 8 9  

Client Project ID: Fernald RI/FS 

IT CORPORATION 
m0xv1LLE. TN 

Job Number: I m 5 5 8 0  

EPA CLP TCL Volatile Organics by GCXS - Current EPA CLP Protocol - MV 702 

Client Sample ID: 66571 

Sample Date: . N/A 
IT Sample ID: 355369 
Prep Date: 
Analysis Date: (Completed) 09/07/89 
Blank Sample ID: OXn09B909071 
Concentration Units: UG/LITER 

Parameter Resu 1 t 

#ethylene chloride 2 B1 
Acetone 10 U 
1,l-Dichlomethane 5 U 
Trichloroetheno 5 U 
Tetrachloretheno 5 U 
Toluene 3 U 

- 

.. . 
.. . . . .. 

.. ._ , - .- 

a 
c 2.3.0 
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Advanced Sciences. Inc. 
Date: 2 4 4 3 - 8 9  

IT CORPORATIOW 
KNOXVILLE, TN 

Client Project ID: Pernald RI/FS Job Number: Ilx135580 -- -e-- - --- 
Xetals by ICP - E P A  200..7 - AF+ 701 

Client Sample ID: QXA16B909131 
Nt&- . - . . - . - - Sample Date: 

IT Sample ID: 16B909131 
Prep Date: 09/ 13/89 
Analysis Date: (Completed) 10/02/89 
Blank Sample ID: QXA16B909131 
Concentration Units: m/LITER 

Param t er Resu 1 t 

Cobalt 
Silver 
Aluminum 
Barilm 
Beryl 1 irar 

chroeilm 
Copper 
Iron 
Hagnesium 
Nickel 
Vanadium 
Zinc 

- Calcim 

.01 u 

.01 u 

.06 U 

.002 u 

.OOl 

.02 u 

.01 u 

.01 u 

.01 u 

.06 U 

.02 u 

.01 u 

.002 u 

231 



Advanced Sciences. Inc. 
Date: 2 4 m - 8 9  

IT CORPORATION 
KNOXVILLE. TN 

Client Project ID: Fernald RI/FS Job Number: IT?fT35580 

Metals by ICP - EPA 200.7 - AP 701 

Client Ssmple ID: 66528 

Sample Date: N/A 
IT Sample ID: CC9730 
Prep Date: 09/13/89 
Analysis Date: (Completed) 10/02/89 
Blank Sample ID: QXA16B909131 
Concentration Units: ?lG/LlTER 

Paramhter Resul t 
__ ~~~~~~ 

Silver 
Aluminum 
Barium 
Resyll ium 
calcium 
Cobalt 
chromilun 
Copper 
Iron 
Hagnesium 
Nickel 
Vanadium 
Zinc 

.or u 

.062 

.002 u 
,001 u 
.Ol u 
. O l  u 
.01 u 
.252 

.02 u 

.01 u 

.032 

5.05 

1.08 

. ._ . . .- 

232 
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Advanced Sciences. I=. 
Date: 24-OCr-89 

Client Project ID: Pmmld RIm 

Hetals by 1CP - EPA 200.7 - AP 701 

Client -le 19: 66564 

-le pet&: -WA- - 
IT -18 ID: cc9731 
R e p  Date: 09/13/89 
Ilnalysis Date: (Cwsletedl 10/02/89 
BIG -le ID: QXAlbB909131 
toncentration Units: W/LITER 

Swter 

Silver 
Aluminum 
Barium 
bull llm 
Calcim 
Coba 1 t 
chroeium 
Copper 
Iron 
mgnesium 

* Nickel 
Vanadium 
Zinc 

Clieat ID: -1 

-le bate:: 848 
lf ---le IDx Oconrol 
Prep Date: 09/13/89 

- 

Rem1 t 

. O H  

.le1 

.049 

.002 

.Ol u 

.038 

.Ol u 
,091 

.OS3 . on 

.024 

143 

64.6 

Par-tar plrrrl t 

calcim 140 
UQneSium 67.2 

233 
. .  . .  . . .  . .. . .  . .  . ' a ' . . . .  .. - - . .  .. , . ! :  

. -  . .._. . 
: a. . .  .. . .  

' .- '?. 
. .  . . .. 

____ I 



PI49 

a 
Advanced Sciences, Inc. 
Date: 244CT-09 

IT CORPORATIOII 
KNoxvILLE, TN 

Job Number: 11w135580 Client Project ID: Fernald RI/FS 

Hetals by ICP - EPA 200.7 - AP 701 

Client Sample ID: 66564D2 
. -  Sample Date: N M  - 

IT Sample ID: CC9731D2 
Prep Date: 09/ 13/89 
Analysis Date: (Coawleted) 10/02/89 
Blank Sample ID: QXA16B909131 
Concentration Upits: IIG/LITER 

0 

Parameter Result 

Calclm 151 
68.2 

Client -le ID: 665- 

Saplple Date: N/A 
IT Sample ID: cc97321L9 
R e p  Date: O W  13/09 
Analysis Date: (r_lleted) 10/02/89 
Blank -le ID: QXAlbb909131 
Concentration Unlta: t R##vEI1y 

Paraaastu Real t 

- .- 

ai lveE2. 
A l W -  

Beryl l.3- 
Cob8lt 
chrdu -'- - 
Copper 
Iton 
Nickel 
Uanadlm 
21nc 

99.6 
108 
98 
95 
100 
99.2 
98 
84.1 
110 
97.6 

101 

. ,. - a '  i . :  . .  . . . .  . .  :.  . . -. . .  
: \: y c: 2.t ~ - . . .  . . .. . . .  

. .  . . .. . .  - .. . _ .  
. .  
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Advanced Sciences, Inc. 
Date: 2 4 a - 8 9  

IT CORPORATION 
KNOXVILLE, TN 

Job Number: I’M35580 Client Project ID: Fernald RI/FS - --- 
Metals by ICP - EPA 200.7 - AP 701 

Client Sample ID: 6656-3) 

Sample Date: N/A 
IT Sample ID: CC973WD 
Prep Date: 09/13/89 
Analysis Date: (Completed) 10/02/89 
Blank Sample ID: QXA16B909131 
Concentration Units: % RECOVERY 

Parameter 

SI lver 
Aluminum 
Barium 
Beryl 1 ium 
Cobalt 
chromium 
Copper 
Iron 
Nickel 
V a ~ d l ~  
Zinc 

. ._ . . -  

.- . 

: 

. .. . .. 
-. 

Rem1 t 

95 
109 
92.7 
97.2 
101 
101 
96.8 
87.5 

99.8 
102 

103 

235 
.- 

. .  



Advanced Sciences, Inc. IT CORPORATION 

Client Project ID: Fernald RI/FS 
Date: 24-ocT-89 KNOXVILLE. TN 

Job Number: I’IW35580 -- - --- ---- 
Metals by ICP - E P A  200.7 - AP 701 

Client Sample ID: 66570 

Sample Date: W j A  _ _  - -  . 
IT Sample ID: cc9734 
Prep Date: 09/13/89 
Analysis Date: (Completed) 10/02/89 
Blank Sample ID: QXA16B909131 
Concentration Units: =/LITER 

Parameter 

Silver 
Aluminum 
Barium 
Bervllium 
Calcium 
Cobalt 
Chromium 
Copper 
Iron 
Magnesium 
Nickel 
Vanadium 
Zinc 

.. . . . ... 

.. . 

Result 

,014 
.19 
.094 
.002 

.01 u 
,035 
.01 u 

220 

5.54 
- 42.2 

,021 
.03 
.OS6 

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

. .  
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*- 

Advanced Sciences. Inc. 
Date: 2 4 m - 8 9  

Client Project  ID: Fernald RI/FS 

IT CORPORATION 
KNOXVILLE. TN 

Job Number: IRcT35580 

Xetals by ICP - E P A  200.7 - AP 701 

Client Sample ID: 66571 

Sample Date: N/A 
IT S a w 1 0  ID: cc9735 
Prep Date: 09/13/89 
Analysis Date: (Completed) 10/02/89 
Blank Sample ID: QMl6B909131 
Concentration Units: I(o/LITER 

Parameter Rem1 t 

Si her 
Aluminum 
Barium 
Beryl 1 ium 
calcium 
Cobalt 
chromium 
Copper 
Iron 
Hagnesium 
wickel 
Vanadium 
Zinc 

.011 

.224 
,052 
.002 

.01 u 

.037 

.01 u 

305 

14.6 
65.7 
.O28 
.OM 
.039 

237 
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Advanced Sciences. Inc. 
Date: 24-OCT-89 

Client Project ID: Fernald RI/FS 

IT CORPORATIOW 
KNOXVILLE. RI 

Job Number: IRcf3SS80 

Lead by Furnace AA - EPA SW846 3020 6 7421 - AG 019 

Client Sample ID: QXA17B909131 

Sample Date: -R/A - 
IT Sample ID: 17B909131 
Prep Date: 09/13/89 
Analysis Date: 
Blank Sample ID: QXA17B909131 
Concentration Units: HG/LITER 

- 

( C a p  1 e t  ed) 1 O/ 09 / 89 

Parameter Resu 1 t 

b a d  .002 u 
- -- 

Client Sample ID: 66528 

Sample Date: N/A 
IT Sample ID: CC9730 
Prep Date: 09/13/89 
Analysis Date: (Caarpleted) 10/09/89 
Blank Sample ID: QXA178909131 
Concentration Units: WLIm 

Client Sample- In: 66564 

saaaple Dater . -  #/A 
IT -10 ID: CC9731 
Prep Date: 09/13/89 
AnalYSi8 D8te: (Cametad) 10/09/m 
Blank -le ID: aXA178909131 
Concentration Units: nB/LI= 0 *- 

Parameter -1 t 238 
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a 

Advanced Sciences. Inc. 
Date: 244XX-89 

Client Project ID: Ternald RI/FS 

IT CORPORATIW 
KNOXVILLE. m 
Job Number: ITKn5580 

~~ 

Lead by Furnace M - EPA SW846 3020 6 7421 - AG 019 

Client Sample ID: 66564115 

Sample Date: N/A 
IT Sample ID: c c 9 7 3 m  
Prep Date: 091 13/89 
Analysis Date: (Completed) 10/09/89 
Blank Sample ID: QXA17B909131 
Concentration Units: t RECOVERY 

Parameter Rem1 t 

Lead 133 

Client -le ID: 665- 

Sample Date: N/A 
IT Sample ID: cc9733mD 
Prep Date: 09/13/89 
haly8i8 Date: (Camuleted) 10/09/89 
Blank -18 ID: (wA17B909131 
Concentration Units: t RECOVERY 

Parameter Result 

Lead '  242 
1 -  

Client S-ia, I& 66570 

sample Date: N/A 
IT -le ID: . -  - m734 
Prep Date: 09/13/89 
Analmi8 Date: (Completed) 10/09/89 
Blank Sapsple ID: QXA17B909131 
Concentration Unita: WLI-  

239 
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a 

Advanced Sciences. Inc. 
Date: 24-49 

IT CORPORATION 
KNOXVILLE, TN 

Client Project ID: Fernald RI/FS Job Number: Im35580 

Lead by Furnace AA - EPA -6 3020 d 7421 - AG 019 

Client Sample ID: 66571 

Sample Date: N/A 
IT Sample ID: cc9735 
Prep Date: 09/13/89 
Analysis Date: (Completed) 10/09/89 
Blank Sample ID: QXA178909131 
Concentration Units: M/LITER 

Parameter Resu 1 t 

Lead .003 
- -- -- 

. . :: - -. .- 
.. . 240 
, _. . _  . .  
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Advanced Sciences, Inc. 
Date: 24-ocf-89 

IT CORPORATION 
KNOXVILLE. m 
Job Number: IR(T35580 Client Project ID: Fernald RI/FS - -- I_-- 

Chloride by Ion Specific Electrode - EPA 325.3 - WW 017 

Client Sample ID: QXW178909201 

Sample Date: N/A 
IT Sample ID: 17B909201 
Prep Date: 09/20/69 
Analysis Date: (Completed) 09/20/89 
Blank Sample ID: QXW17B909201 
Concentration Units: HG/LITER 

Parameter Result 

Chloride .s  0 
- 

Client Sample ID: 66528 . 

Sample Date: N/A 
IT Sample ID: cc9736 
Prep Date: 09/20/89 
Analysis Date: (Celeteb)  09/20/89 
Blank S w l e  ID: ~78909201 
Concentration Units: llQ/LITER 

Parameter Result 

chloride .s u 

Client Saaaph ID: 66534 

#/A 
a9737 

. -  SamPlO Date: 
IT -le ID: 
Prep Date: 09/20/89 
h l Y S i 8  Date: (Cmwleted) 09/20/89 
Blank Sample ID: oxYi78909201 . 
Concentration Units: lB/LI'RR 

1 0. 
, .- Parameter Rem1 t 
I . .  . - .- alwide :.- .' - . . . 1. . . . _. .. . - , , t '. :. 3 . .  . .. .. , ., .. . .. 

. . .  . , . . .. ., 
, . -  . " .. ,- . . *: .- I a,.: . .  

. .  
. .  . .  . .  I .  

I 
I 

. 

241 
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AdvanceG Sciences, Inc. IT CORPORATION 
Date: 244CT-89 KNoxv1LLE.TN . 

Client Project ID: Fernald RI/F9  Job Number: 11M35580 

Chloride by Ion Specific Electrode - EPA 325.3 - WW 017 

Client Sample ID: 66540 

Sample Date: N/A 
IT Sample ID: CC9738 
Prep Date: 09/20/89 
Analysis Date: (Completed) 09/20/89 
Blank Sample ID: QXW17B909201 
Concentration Upits: W L I T E R  

Parameter Resu 1 t 

Chl or ide 

Client Sample ID: 66S41 

Sample Date: #/A 
= IT Sample ID: cc9739 

R e p  Date: 09/20/89 
Analysis Date: (Coegleted) 09/20/89 
Blank Sample ID: oxV17B909201 
Concentration Units: ?WLITER 

29 

Parameter Renul t 

Ch 1 or ide 2so 

- .  

.. . . -  

.- 
.. . - *  . . .. . ,. . . .  

. . ..** :.,/.:. * .  . : . !. .- . . .  , .  
-.. . . . . 

. -  -. 

242 



. .  . .  , 

1149 

Advanced Sciences, Inc. 
Date: 2 4 m - 8 9  

Client Project ID: Fernald RI/FS 

IT CORPORATIOW 
KNOXVILLE. TN 

Job Number: ITM35580 

Flouride by Ion Specific Electrode - E P A  340.2 - WW 042 

Client Sample ID: QXW42B909131 

Sample Date: #/A 
IT Sample ID: 42B909131 
Prep Date: 09/ 13/89 
Analysis Date: (Completed) 09/13/89 
Blank Sample ID: QXW428909131 
Concentration Units: MG/LITER 

Parameter Resu 1 t 

Fluoride .os u 

Client Sample ID: 66528 

Sample Date: N/A 
IT Sample ID: cc9736 
Prep Date: 09/13/89 
Analysis Date: (C-feted) 09/13/89 
Blank -le ID: om42B909131 
Concentrat ion Units: m/LITeR 

Parameter Rem1 t 

PIuorib, .os u 
- c  

Client Same14 ID: 66534 

S-le Date: . . -  #/A 
IT Sample ID: cc9737 
Prep Date: 09/13/89 
hWly8iS ht0: (Corrpletad) 09/13/89 
Blank -le ID: om42B909131 
Concentrat ion Units : IWLI'RR 

Paramter -1 t 

. . Fluoride 
243 
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Advanced Sclences. lnc. 
Date: 2 4 4 3 - 8 9  

Client Project ID: Pernald RI/FS 

IT CORPORATloI( 
KNOXVILLE. Rt 

Job Number: IRcf35580 

Flouride by Ion Specific Electrode - EPA 340.2 - W 042 

Client Sample ID: 66540 

Sample Date: N/A 
IT Sample ID: CC9738 
Prep Date: 09/13/89 
Analysis Date: (Completed) 09/13/89 
Blank Sample ID: oxW42B909131 

. Concentration Upits: M/LITER 

Parameter Rem1 t 

F1 uor i de .17 

Cl.8nt Sample ID: 66541 

Sample Date: R/A 
IT Sample ID: a9739 
R e p  Date: 09/13/89 
Analysis Date: (Caeleted) 09/13/89 
Blank Sample ID: Onrr2B909131 
Concentration Units: #B/LtTen 

. .  
. .  . .  , - * _  

. .  . .  . .  

Parameter Real t 

PI w i d e  .l 

..: .. . -  

e 

. .. .~ . .. 
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. 
Advanced Sciences, Inc. IT CORPORATION 

Client Project ID: Fernald RI/FS Job Number: IlNT35580 

Nitrate, as N - E P A  353.3 - WU 053 

Date: 24433-89 KNOXVILLE. TN 

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

Client Sample ID: (1xw538908312 

Sample Date: N/A 
IT Sample ID: 538900312 
Prep Date: 08/31/89 
Analysis Date: (Completed) 08/31/89 
Blank Sample ID: QXW53B908312 
Concentration Units: MG/LITER 

Parameter R e m 1  t 

Nitrate .1 u 
- 

Client Sample ID: 66528 0 
Sample Date: N/A 
IT Sample ID: cc9747 
Prep Date: 08/31/89 
Analysis Date: (Caw 1 e ted 1 08/31 /89 
Blank S w l e  ID: QXm3B906312 
Concentration Units: ?l6/LlTeR 

Parameter Rem1 t 

Nitrate . l  u 
.fZ 

Client Sawlo ID: 66534 

Same18 Date: H/k 
IT Sample ID: -- - CC9748 
Prep Date: 08/31/89 
Analyais Date: (Ccmpleted) 08/31/89 
Blank -le ID: Qxus3B908312 
Concentration Units: llQ/LITER 

Parameter Rem1 t 
245 
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Advanced Sciencea. Inc. 
Date: 24-OCT-89 

IT CORPORATION 
KNOXVILLE, TN 

Client Project ID: Fernald RI/FS Job Number: ITKr33580 

Nitrate, as N - E P A  353.3 - W 053 

Client Sample ID: 665- 

Sample Date: */A 
IT Sample ID: cc9749w 
R e p  Date: 08/31 /89 
Analysis Date: (Coawleted) 08/31/89 
Blank Sample ID: pxWS3B908312 
Concentration Units: % RECOVERY 

Parameter Result 

Nitrate 89.2 

Client Sample ID: 66534)(50 
0 

Saawle Date: N/A 
IT Sample ID: cc9750mD 
Prep Date: 08/31/89 
Analysis Date: (Completed) 08/31/89 
Blank Sample ID: mS3B908312 
Concentration Units: % REcovvIy 

Paramter Resul t 

Nitrate 88.3 

Client Sample ID: 66540 

Sample Date: W/A 
IT Sample ID: - - CC97Sl 
Prep Date: 08/31/89 
Analysis Date: (Comeloted) 08/31/89 
Blank Sample ID: 01[1953B900312 
Concentration Units: WLITER 

Parameter Rem1 t 

' .  246 
.- 

. '..1 u . . ._ . . .  . - Nitrate ... .: . .  . ': .. . . -  
r .  - .  

. .  
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Advanced Sciences, Inc. 
Date: 24-ocT-89 

IT CORPORATION 
KNOXVIUE. TN 

Client Project ID: Fernald RI/FS Job Number: ITNT35580 -- ----- 
Nitrate, as N - &PA 353.3 - W OS3 

Client Sample ID: 66541 

Sample Date: N/A 
IT Sample ID: CC9752 
Prep Date: 08/31/89 
Analysis Date: (Coawleted) 08/31/89 
Blank Sample ID: QXWS3B908312 
Concentration Units: )(G/LI'IER 

Parame t er Rem1 t 

Nitrate .582 

- 

I 

.- 
. . .  . .  

. 
- . 1 .  

, . - . . .  . _ .  - . 
. - .  . . .  

f '. : .- . .  . .  

. .  

i .  

247 

. .  
. .  



1149 

Advanced Sciences, Inc. IT CORPORATION 
Date: 24-OCT-89 KNOXVILLE. RI 

Client Project ID: Fernald RI/FS Job Number: I1xMS580 

Total Organic Carbon - EPA 433.3 - OH 001 

- ---- -- 

Client Sample ID: QxOOlB908311 

Sample Date: N/A 
IT Sample ID: 01B908311 
Prep Date: 
Analysis Date: (Completed) 08/31/89 
Blank Sample ID: QXOOlB908311 
Concentration Units: HG/LITER 

08/ 3 1 /89 
\ 

Parameter Resu 1 t 

Total Organic Carbon 1 U 

Client -le ID: 66528 

Sample Date: N/A 
IT Sample ID: CC9740 
Prep Date: 08/31/89 
-lysis Date: (Caroleted) 08/31/89 
Blank -le ID: QXOOlB9#3ll 
Concentration Units: M3/LITeR 

Param t e? Remit 

Total Orosnic Carbon 22.4 

Client SaapoIo ID: 66534 

Sample Date: N / i  
IT -le ID: - CC9741 
Prep Date: 08/31/89 
Analysis Date: ( m l e t e d )  08/31/09 
Blank saplplo ID: OXOO1B908311 
Concentration Unitar WLITeEI 0 

Paramtor -1 t 248 
Total Organic Carbon .+ 1 U 

i I -. 



Advanced Sciences. Inc. 
Date: 24-49 

IT CORPORATION 
KNOXVILLE, R1 

Client Project ID: Pernald RI/FS Job Number: IlW35580 

Total Organic Carbon - &PA 415.1 - On 001 

Client Sample ID: 66534)(5 
. -. 

Sample Date: N/A 
IT Sample ID: cc9742lm 
Prep Date: 08/31/89 
Analysis Date: (Caw 1 e ted) 08/31/89 
Blank Sample ID: OXO0 189083 1 1 
Concentration Uqits: % RECOVERY 

Parameter Result 

Total Organic Carbon 105 

Client Sample ID: 665- 

Sam010 Date: H/A 
IT 9-10 ID: cc9743mD 

Blank %nwle ID: (uo01B908311 
Concentration Units: % RECOWRY 

Prep Date: . oe/31/89 
Analysis Dater (c-ietm oei3i189 

Parameter Rem1 t 

Total 0rganic.carboa 

Client S a m p k  66540 

105 

!in 
- - m44 

Samvle Date: 

ROO Date: 08/3i/eg 
h l Y 8 i S  bate: (COQOleted) 08/31/89 
Blank Sample ID: -1B908311 
Concentration Unita: IIB/LITRl 

If -10 ID: 

-_ 
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Advanced Sciences. Inc. 
Date: 24-49 

IT CORPORATION 
KNOXvILlLE, Ri 

Client Project ID: Pernald RI/FS Job Number: ITKr35580 -- - - --I_-- -- 
Total Organic Carbon - EPA 415.1 - OM 001 

Client Sample ID: 66541 

Sample Date: N/A 
IT Sample ID: cc9745 
Prep Date: 
Analysis Date: (Cawleted) 08/31/89 
Blank Sample ID: QX001B908311 
Concentration Units: M/LITER 

08/ 3 1 /89 

Parameter Result 

Total m a n i c  Carbon 2.01 
- 

. .. . - .  

. _ _ ,  .. . -- 

250 
. .  
_ : .  

. .  . .  
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Advanced Sciences, Inc. 
Date: 244Cr-89 

IT CORPORATION 
KNOXVILLE, m 
Job Number: ITM'35580 Client Project ID: Pernald RI/FS 

Total Organic Halides - EPA 450.1/SW846 9020 - OH 004 

Client Sample ID: QX004B908311 

Sample Date: N/A 
IT Sample ID: 04B900311 
Prep Date: 08/31/09 
Analysis Date: ( C w  1 eted) 08/31/89 
Blank Sample ID: QX004B908311 
Concentration Units: cIo/LITER 

Parameter Rem1 t 

Total Organic Halides .01 u 

Client Sample ID: OXOWB909011 

Sample Date: W A  
IT Sample ID: 04890901 1 
R e p  Date: 09/01/69 
Analysis Date: (Caapleted) 09/01/09 
Blank Sample ID: Qxoo4BQ09011 
Concentration Unit3: IIO/LITEB 

Parameter Result 

Total Orpanic €Wider .01 u 

Client Sample ID: 66328 

Sample Date: H/A 
IT Sample ID: . -  - -40 
R e p  Date: 08/31/89 
Analysis Date: (CoPglated) 08/31/09 
Blank Sample ID: QxoO4B9083ll 
Concentration Unita: Hf3fiITea 

Paramter Real t 
. .  
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. 
Advanced Sciences, Inc. 
Date: 244XT-89 

Client Project ID: Fernald RI/FS 

IT CORPORATION 
IOIOXVILLE, m 

Job Number: ITBT35580 

Total Organic Halides - EPA 450.1/=46 9020 - OH 004 

Client Sample ID: 66534 

Sample Date: N/A 
IT Sample ID: CC9741 
Prep Date: 09/01/69 
Analysis Date: (Completed) 09/01/69 
Blank Sample ID: QXOO4B909011 
Concentration Units: MG/LITER 

Parameter R e m  1 t 

Client Sample ID: 665- 
0 

SamQle Date: N/A 
IT Sampole ID: cc9742219 
Prep Date: 09/01/89 
AmlYSi8 Date: (-1eted) 09/01/69 
Blank Sample ID: Qxoo4B9o9011 
Concentration Units: t 

Paramtor R a m 1  t 

Total olvanic Halidas 133 

Client -la ID: 665- 

Sample Date: N/A 
IT Sappple ID: . - - cc9743m 
Prep Date: 09/01/69 
Analysis Date: (Coapletd) 09/01/m 
Blank -le ID: ~ 1 1  
Concentration Units: t REcavERy 

. _  2 52 ... Parameter Rem1 t 
:. : -- .. . 

.- 
-. . 

0. 
. .  _. .i 

' . Total Qoenic Enlidem &;: _ .  ; ... $. la . -  . . . ..,"C . '_ .. . .  
. .. -. .. 

. .  . . I  .. . 
. . .  - .  



I149 

- .- 

Advanced Sciences. Inc. 
Date: 24-ocT-89 

IT CORPORATIOW 
KNOXVILLE, TN 

Client Project ID: Ternald RI/FS Job Number: 1 m 5 5 8 0  - 
Total Organic Halides - E P A  450.1/SW846 9020 - On 004 

Client Sample ID: 66540 

Sample Date: N/A 
IT Sample ID: cc9744 
Prep Date: 09/0 1 /89 
Analysis Date: (Completed) 09/01/89 
Blank Sample 1D: QX004B909011 
Concentration Units: MG/LITER 

Parumeter Resu 1 t 

Total Organic Halides .01 u 

Client Saaaple ID: 66541 

Sample Date: N/A 
IT Sample ID: cc9743 
Prep Date: 09/01/89 
Analysis Date: (Ctmpleted) 09/01/89 
Blank -le ID: ~ ~ 9 0 1 1  
Concentration Units: JWLITBR 

Pararabtsr Rem1 t 

Total Qroanlc lialiboa . .013 

-. -. 

253 
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. 
Advanced Scirnceu, Inc. 
Date: 24-OCr-89 

IT CORPORATION 
KNOXVILLE, R( 

Client Project ID: Fernald RI/FS Job Number: I'Rcr35580 

Sulfate - EPA 375.4 - W 081 

Client Sample ID: QXW818909016 

Sample Date: N/A 
IT Sample ID: 81B909016 
Prep Date: 09/01 /e9 
Analysis Date: ( Comp 1 et ed) 09/01/89 
Blank Sample ID: QXW8 1890901 6 
Concentration Units: HG/LITER 

- 

Parameter Rem1 t 

Sulfate 2 U 

Client Sappole ID: 66528 

Sample Date: M/A 
IT Sample ID: cc9736 
Prep Date: 09/01/69 
Analysis Date: (Capgleted) 09/01/89 
Blank Sample ID: QX11818909016 
Concentration Unita: WLIleR 

Parameter Rem1 t 

su 1 fa t s  
-. . 

2 U 

Sample Dater N/k 
IT Sample ID: - -  - e9737 
Prep Date: 09/01/89 
Analusis Date: (C4agleted) 09/01/89 
Blank Sample ID: oxWe1B909016 
Concentrat ion Unit8 t IWLITes 

254 
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Advanced Qciences, Inc. 
Date: 2 4 m - 8 9  

IT CORPORATION 
KNOXVIUE, m 

Client Project ID: Fernald RI/FS Job Number: InTr35580 

Sulfate - E P A  375.4 - W 081 

Client Sample ID: 66540 

Sample Date: N/A 
IT Sample ID: cc9730 
Prep Date: 09/01/89 
Analysis Date: (Completed) 09/01/89 
Blank Sample ID: QXW81B909016 
Concentration Units: M/LITER 

Parameter Resu 1 t 

Sulfate 474 
- - 

Client §ample ID: 66541 

Sample Date: ' N/A 
IT Sanrole ID: cc9739 
Prep Date: 09/01/89 
Analysis Date: (Cmsleted) 09/01/09 
Blank Sample ID: QmslB909016 
Concentration Units: IIo/LITER 

Parameter R m l  t 

Sul t ate 475 

255 
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CERTIFICATE OF ANALYSIS 

Attn: Heather Bond Date: November 16, 1989 
C/O AS1 Inc. 
10845 Hamilton Cloves Road 
Ross, OH 45061 Pam: 1 of 5 

Job Number: ITNT 35580 P.0 Number: Accounts Payable 

This i o  the Certificate of Analysis for the following: 9.25 c L-* I'V- 
- 

cpbs,g bkbnv 
b l o w  -- 
bbsrlD - Client Project ID: FHPC RI/FS 

Date Received by Lab: 08/25/89 
Number of Samples: Four (4) 
Sample Type: Water 

On August 2S, 1989, four ( 4 )  water samples vera received at ITAS-Oak Ridge Lab from 
Advanced Sciences Inc., Ross, Ohio. The list of analytical tests performed, as well as 
dato of receipt and analysis can be found in tho attached report. 

Blanks are i&ntified w i t h  client saqle ID'S starting w i t h  either "QX..B" or "QX ... B:. 
D8ta aro reportod vith tho qualifier "U" if tho compound was analyzed for but not detected. 
Lists w i t h  concontration unit cod. and lab and client suffix code definitions are attached. 

11. 

Tho analytical rosults for this report aro presented by arulyttc8l tests. Each set of data 
will include r m p h  Identification information, tho analytical rosults, and the appropriate 
detection limits. 

The sampler vore mulyzod at ITAS-Knoxville for Target C m o u n d  List (TCL) and additional 
Appendix IX volatile coopoMdr by gas chromatography/mass spectroscopy (CC/HS) in 
accordance vith RPb Ctp 2/88 Staterat of Work, mrrativo is submitted separately. 

Roviovod and Approvd- 

Idoratory lbxugor 

256 
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a 

a 

a .* 

.- 

Advanced Sciencos, fnc. . 
Dato: N0v01Pb.r 16, 1989 Page 2 of 
Client Projoct ID: Rf/FS-Fernald Job Number: ITNT 35580 

11. 1 KO- 

'The samples wore extracted for  semivolatiler a t  ITAS-Oak Ridge using the EPA CLP 2/88 
Statemont of Work. Tho extracts  vote analyzed a t  ITAS-Knoxvl'lle for  the Target Cornpound 
L i s t  (TCL) and additional Appendix IX compounds by gas chromatography/mass spectroscopy 
( G C / M )  i n  accordance w i t h  the EPA CLP 2/88 Statement of Work, narrative is submitted 
separately.  

The samplos woro extractod and analyzed fo r  the chlorinated peaticide/PCB, Target Compound 
L i s t  (TCL) and additional Appendix IX compounds (Isochin and Kepone) by gas Chromatography 
(CC) w i n g  tho EPA CLP 10/86 Statement of  Work. 

The samples were extracted and analyzed f o r  chlorinated herbicide Appendix I X  compounds 
by gas chromatography (GC) using method 8150, USEPA SW-846, 3rd edit ion,  1986. 

The samples were analyzed for  the metal and cyanide Target Compound L i s t  (TCL) and 
addi t ional  Appendix IX compounds using the &PA CLP 7/87 Statement of Work. 

Tho samples voro prepared and analyzed fo r  Sulfido i n  accord~nco v i t h  method 9030, USEPA 
SW-846, 3rd ed i t ions ,  1986. 

The s m p l o s  voro proparod urd analyzed fo r  Fluorid. i n  accordmco with method 4500-F-C, 
Ion Solectivo Eloctrodo Method, Stand.rd, 17th Edition 1989. 

The sapplea vera arulyzod fo r  both isomor spec i f ic  2,3,7,8 - TCDD and Total t e t r a  through 
hem (Cl,-Cl ) dioxin and furan homologs uing modifiod version of EPA Method 8280 
Soptombor, 1886. Tho analysis v u  potformod 4t ITA3 - Technology Development Laboratory 
Knoxville, Tetmorseo, narrative submittod sopuato ly .  

Tho rmplos  woro umlyzod fo r  organophospbnu posticides at ITAS-Sur Jose Laboratory, 
SUI JOSO, California and vi11 bo submitted soparatoly. 

111. 

Tho post ic ido .Id &odor axmlysis varo porforwd on 09/26/89 and 09/27/89. Isodrin and 
kopono vat. addo& to the CLP analysis t o  satisfy appendix U requitemants. A l l  samples 
urd blank wof:. $ZOppd U law-1.tt.1 Vatot8. Orw (1) out of reven (7) vater pesticide 
surrogate rocovorioa u u  outaib. tho Q.C. r.quirod limits. Tho nS/nsD analyses were 
porforwd on s.rp10 66600, (Job Numbor: X T W t  35609, t o  bo roportod separately). 

Tho horbicido uulpt, w u  porfor#d an lO/l0/89, 110 confirmation run vas noeded for  th i s  
analysis. A l l  horbicid.  samples .nb bl& wt. proppod by Method 8150, USEPA SW-846. 
Tho XSWD u u l y r o a  wore porformod on s q L o  66600, (Job W r :  ITNT 36509, to  be 
toportod reparatoly).  
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Advanced Sciences, Inc. 
Dato: N o v o h r  16, 1989 
Cliont Project  ID: RI/F3 F o r ~ l d  

rTANALVTICAL~VICES 
0AKRIDGE.m 

Page 3 of 5 
Job Nunbor: ITNT 35580 

Iff. * 

Tho r.nples wero prepared for  ICP analysis on 09/13/89 and analyzed on 10/02/89. The 
duplicato and rpiko a n ~ l y s o s  for  tho organic paramotors wore porformed on ramplo 6656C. 
The serial d i lu t ion  f o r  zinc wan o u t r i b  QC l f n i t r  and flagged with an .Eg. 

Mercury vas prepared urd analyzed, by cold vapor analysis, on 09/13/89. 

The po tan r im was preparod on 09/13/89 and arulyzod on 09/14/89 by flame M. 

Tho s q l o s  voro prepared f o r  CFM analysis on 09/13/89. 
10/02/89 through 10/14/89. 
flagged w f t h  an "N.. 

Tho samples were analyzed from 
The matrix spike for lead was outside the QC U n i t s  and vas 

The samples were prepared f o r  cyanide on 09/06/89 and analyzed on 09/11/69. 

The rulf idr  ana lys i s  was preparad and analyzed on 08/29/89. 
vas porformod on 8-10 66564. 

The nS/nSD analyses 

Tho flwrlda mr lys i s  v u  propared and analyzed on 09/13/89. 
vas porformod on ramplo 66500, (Job Numbor: 

Tho nS/nsD analysos 
IIWI 35573, t o  bo submittod separatoly). 

Inorganic data v u  roportod vith tho following q u l i f i o r s :  

N - Natrlx s p l h  out8ida QC l ldts 

E - A~ru~co -1. splko 4 0 X ;  ICP so r fa l  dllutioa o u t s i b  QC 1Wtr 
U - ILrruco -1. s p i h  rocovory O U t 8 i b .  + or - 15X virsdov 

+ - Corrolatloa coofflchnt for nSA 4 . 9 9 5  

* - h p l f C a t 0  ValUO9 O U t 8 i d O  1mtS 

S - hthob Of 8trnAIrd w ~ d  (WA) 

Organic &ta v u  roport.4 ulth quallfiors u follow: 

11 - Compomd analbod for but mot datoctod. 
B - corpaund oxcadad calibration ruy. o f  fa rmmeat .  
D - Corpoyrd madm at a roconduy d l l u t l a a  factor.  
J - Conpound d.uct.4 but belor tha contract r.quirod 

A - Suspoctad al&l condonsation product. 
Y - fndistlnguish.bfo-irowt lntentat lvol~ f h t i f l o d  coapouada. 

qurn t iu t io r r .1L i f .  Tbo value glvoa v u  am ortimato. 
B - C- vU.fo\rrd irr t b  ~ t h o d  b r a .  
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Advanced Sciencer, fnc. 

Cllmt Project ID: RIFF F e m l d  
Date: Novsmbar 16, 1989 

66528 

66534 
66540 
66541 
66564 

6 6 5 M D  

66570 

CC9 746 
CC9730 
CC9736 
cc9737 
CC9738 
cc9739 
cc9733 
CC9758 
CC9763 
CC9768 
cc9773 
CC9778 
CC9783 
CC9731 
CC9732 
cc9754 
cc9759 
CC9764 
CC9769 
cc9774 
cc9779 
CC9784 
cc9733 
cc975s 
cc9760 
CC9765 
CC9770 
&775 
cc978@ 
ocP785- 
cm7% 
-761 
-766 
CC9771 
CC9776- 
CC9781 
CC9786 
cc9734 
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r r A N A L y n c A L s w V I ~  

Adv8nced Sciences, Inc. oAgIuDGE,TN 
D8tr: November 16, 1989 Page 5 of 5 
Client Project ID: RI/FS.Fernald Job Number: ITNT 35580 

66571 cc9757 
CC9762 
CC9767 
CC9772 
cc9777 
CC9782 
CC9787 
cc9735 

SAnPLt 

natrix 

WATER 
WATER 
WATES 
WATER 
WATER 
WATER 
WATER 
WATER 

ABBREVIATIONS: TOC - Total Organic Carbon 
TOX - Tot81 Organic Halides 
BNA - Semivolatiles 
OP - Organophorphonu 

WRB- Horbicidor 
V U  - Volatilo Organic Arulyris 

PEST- Pesticides 

VOA 
BNA 
SULFIDE 
PEST/PCB/HERB 
OP PEST 
CYANIDE 
D I OXIN/FURAN 
mALs 
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*CONCENTRATIOI UNIT" CODES 

Percent Halsture Content I HOISTURE 

S RECOVERY 

I sans 
coLoNIEs/1oo bud 

Percent Reuooery of mown Spiked Compouad 

Percent So l ids  Content 

Coloniea/100 milliliters (bacteriological 
conaentratton) 

l4G/KG 

Mo/ LITER 

UWKG 

UW LITER Hierogru per Liter (ppb) 

STANDARD UNITS St.nbud pE U n i t s  

Moroahoa por Centimetor (oordwtivity 
aonaeatration) 

piooCurioa/Liter (rdio1ogio.l concentration) PCVLITER 

PCUO piooCuriea/Qram (r.diolqg1a.l aowentration) 

TOT& Total Wllgrus 

Sknd. rd  Dwfatlon 

R P D  

WLIllEB 

P 
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Hs Ilrtrk Spiko ( s u p l o  spiked boforo prop) 

MSD 

P 

0 

S 

SD 

Sl 

S i  

R 

A 

0 

BI 

?It 

DL 

d t l  . joa 
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Table EOT-4  

EPA CLP ORGANIC QUALIF IERS/RECOVERY FLAGS 

U - Indicates compound was analyzed for but not detected. The sample quan-  
t i t a t i o n  limit mist be corrected for d i l u t i o n  and for percent moisture. 

3 - Indicates an estlmated value. This f l a g  is used either when estimating a 
concentration for  tentatively identified compounds where a 1:l response is 
assumd, or when the mass spectral d a t a  indicate the presence of a corn- 
pound t h a t  meets the identification criteria b u t  the result is less t h a n  
the sample q u a n t l t a t l o n  limit but  greater than zero. 

C - Thls f l a g  applles t o  pesticide results where the identification has been 
confirmed by GC/MS. 

8 - Thls f l a g  i s  used when the analyte is found i n  the associated b l a n k  as 
well as i n  the sample. I t  indicates possible/probable blank  contamination 
and warns the da ta  user t o  take appropriate action. 

E - T h l s  f l a g  identlfles compounds whose concentrations exceed the calibratlon 
range of the GC/MS lnstrunent for t h a t  speclfic analysis. This f l a g  will - not apply t o  pestlcldes/PCBs analyzed by GC/EC methods. If one or nore 
compounds have a response greater t h a n  fu l l  scale, the sample or extract 
mrst be diluted and reanalyzed. If the d i l u t i o n  of the extract causes any 
conpounds Identifled In  the f l r s t  analysls t o  be below the calibration 
range In the second analysls, then the results of both  analyses shall be 
reported on separate Forms I. The Form I for the dlluted sanple shall 
have the ‘DL” sufflx appended t o  the sarrple nuder. 

0 - Thls f l a g  identlftes a l l  compounds i d t n t l f i e d  In an analysis a t  a secon- 
dary d l l u t l o n  factor. 

0 

A - lhls flag Indicates that a TIC Is a suspected aldol-condensation product. 

X - Estlmated value due t o  a conflmd corpound whlch Is off-scale i n  both 
cot urns 0 

Y - Indfstfnguishable Isomer In tentatively ldentlfled conpounds. 

Z - No estlmated value reported, o r  an elevated CRQL reported because matrix 
effects tntcrfcre w i t h  or obscun th8 coapound on one or both colums. I n  
either situation, the compound doer not conflrm as a positlve iden-  
t i f f  cation.- 

* - Values outside of contract required QC llalts. 
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Table EDT-5 

€PA CLP INORGANIC QUALlFlCRS 

U - Indicates corrpound was analyzed for but not detected, 

8 - The reported valueds less than the Contract Required Detection L imi t  (CROL) 

E - The reported value 4s estimated because of the presence of interference. 

but greater than the Instrument Detection L iml t  (IDL). 

?I - Duplicate fn ject ion precision not met. 

N - Spiked sample recovery not w i th in  control l i m i t s ,  

S - The reported value was determined by the Method of Standard Additions. 

W - Post-digestion spike for Furnace AA analysis i s  out of control l i m i t s  
(85-1153). while sample absorbance I s  less than 50% o f  splke absorbance. 

G - Native analyte 

X - Detectlon l l m l t  i s  higher than normal due t o  sample matrix interferences. 

- Ouplfcate analysts not within control  l i m i t s .  

+ - Corre la t lon coef f fc fent  for the FISA i s . l ess  than 0.995. 

4 times splke added, therefore acceptance c r i t e r i a  do not 
apply 0 

Enter ing "Sa, "w', or  '+' i s  nutual ly  exclusive. No combination of  these 
q u a l l f f e r s  can appear f n  the sane f t e l d  for an analyte. 

.. i 
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Advanced Sciences.. Inc 
Date: 15-NOV-89 

IT CORPORATtON 
KNOXVILLE, TN 

C1 ient Project ID: FeFnald RI/FS Job Number: ITNT35580 ----------------------------------------------------------------------------------- 
Appendix I X  Chlorinated Pesticides - Modified Current CLP Protocol - GC 781 

Client Sample ID: QXG19B908301 

Sample Date: N/A 
IT Sample ID: a 1 4 3 5  
Prep Date: 08/30/89 
Analysis Date: (Completed) 09/26/89 
Blank Sample ID: QXG19B98830-l- - 
Concentration Units: UG/LITER 

_ _ .  _ _ _  . - 

Parameter 

Kepone 
Isodrin 
a 1 pha-BHC 
beta-BHC 
de 1 t a-BHC 
samna-BHC (Lindane) 
Heptachlor 
Aldrin 
Heptachlor epoxide 
Endosulfan-I 
Die ldr i n 
4,4 ' -DDE 
Endr i n 
Endosulfan I1 
4,4 ' -DDD 
Endosulfan sulfate 
4,4 ' - D M  
Methoxychlor 
Endrin ketone 
a 1 pha-chl ordane 
gama=€hlordane 
Toxaphene 
ArOCl0~-1016 
AroclOlr-t221 
Aroclor-1232 
Aroc 1 or-1 242' 
Aroclor-1248 
Aroclor-1254 
koclor-1260 

....................... Resu 1 t ------------ 
.1 u 
.05 U 
.05 U 
.05 U 
.05 U 
.os u 
.05 U 
.05 U 
.05 U 
.os u 
.l u 
.1 u 
.1 u 
.l u 
.1 u 
.1  u 
.1 u 
.5  u 
.1 u 
. 5  u 
. 3  u 

1 U 
.s  u 
.5  u 
.5  u 
.5  u 
.s u 

1 U 
1 U 



Advanced Sciences. Inc. 
Date: 15-NOV-89 

I T CORPORAT I ON 
KNOXVILLE. TN 

C1 ient Project ID: Feinald RI/FS Job Number: I'IKr35580 ____________________--------------------------------------------------------------- 
Appendix IX Chlorinated Pesticides - Modified Current CLP Protocol - GC 781 

Client Sample ID: 66564 

Sample Date: N/A 
IT Sample ID: CC9768 
Prep Date: 08/30/89 
Analysis Date: (Completed) 09/25/89 
Blank Sample ID: QXG19B908301 
Concentration Units: UG/LITER 

Parameter 

a 1 pha-BHC' 
bet a-BHC 
de 1 ta-BHC 
gamma-BHC (Lindane) 
Heptachlor 
Aldrin 
Heptachlor epoxide 
Endosulfan-I 
Dieldrin 

Endr i n 
Endosulfan I 1  
4,4 ' -DDD 
Endosulfan sulfate 
4,4 ' -DM 
Hethoxychlor 
Endrin ketone 
alpha-Chlordane 
gamns-chlordane 
Toxaphene 
Arm 1 Or-1 01 6 
Aroclor-1221 
ArOCl0~1232 
ArOClOP1242 
Aroclor-1248 
Aroclor-12!54- 
Aroclor-1260 
Isodrin 
Kepone 

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

4.4 ' -DDE 

Resu 1 t --------------- 
.05 U 
.05 U 
.05 U 
.05 U 
.05 U 
.05 U 
.os u 
.os u 
.1 u 
.1 u 
.1  u 
.1 u 
.1 , u 
.l u 
.1 u 
. 5  u 
.1 u 
.5  u 
. s  0 

1 U 
.5  u 
. 5  u 
. s  u 
.s  u 
.5  u 

1 U 
1 U 
.os u 
.1 u 
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Appendix IX Chlorinated Pesticides - Modified Current CLP Protocol - GC 781 

Client Sample ID: 66564DL 

Sample Date: N/A 
IT Sample ID: CC9768-5 
Prep Date: 08/30/89 
Analysis Date: ( Comp 1 eted 1 09/ 27/89 
Blank Sample ID: QXG19B908301 
Concentration Units: UG/LITER 

Parameter 

a 1 pha-BHt 
beta-BHC 
de 1 ta-BHC 
ganma-BHC (Lindane) 
Heptachlor 
Aldrin 
Heptachlor epoxide 
Endosulfan-I 
Dieldrin 

Endrin 
Endosulfan I 1  
4,4 ' -DDD 
Endosulfan sulfate 
4,4 ' -DM' 
Hethoxychlor 
Endrin ketone 
alpha-Chlordane 
gamna-chlordane 
Toxaphene 
Aroclor-1016 
Aroclor-1221 
Aroclor-1232 
Aroclor-1242 
Aroc 1-1248 
Aroclbr-1234 
Aroclor-1260 
Isodrin 
Kepone 

---I-------p-- 

4,4'-DDE 

Resu 1 t 

. 25  

.25 

.25 

.25 

.25  

.25 

.25 

.25 

. s  

. 5  

. 5  

. s  

. 5  

. s  

. 5  
2.5 

.5  
2.5 
2 . 5  
5 
2.5 
2 .5  
2 .5  
2.5 
2.5 
S 
S 
.a 
.s 

e---- 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
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Advanced Sciences. Inc. 
Date: 15-NOV-89 .IT CORPORATION 

KNOXVILLE. TN 

Appendix I X  Chlorinated Pesticides - Modified Current CLP Protocol - GC 781 

Client Sample ID: 66570 

Sample Date: N/A 
IT Sample ID: CC9771 
Prep Date: 08/30/89 
Analysis Date: (Completed) 09/25/89 
Blank Sample ID: UXGl9B908301 
Concentration Units: UG/LITER 

Parameter 

a 1 pha-BHC 
beta-BHC 
de 1 t a-BHC 
gama-BHC (Lindane 1 
Heptachlor 
Aldrin 
Heptachlor epoxide 
Endosulfan-I 
Dieldrin 

Endrin 
Endosulfan I f  
4,4 ' -DDD 
Endosulfan sulfate 
4,4'-DoT 
Methoxychlor 
Endrin ketone 
alpha-Chlordane 
garmM-chlordane 
Toxaphene 
ArOCIOP1016 
AroclOr-122l 
Aroc 10~1232- 
ArOc10~1242 
Aroclor-1248 
Aroclor-1254 - 
Aroclor-1260 
Isodrin 
Kcpone 

.................... 

4.4 ' -DDE 

.05 

.05 

.05 

.05 

.05 

. OS 

.05 

.05 

.l 

.1 

. 1  

.1 

.1 

.1 

.l 

.s  

.l 

. s  

. s  

. s  

. s  

. s  

. s  

. s  

1 

1 
1 
. os 

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

. l  u 
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Advanced Sciences. 1n.c. 
Date: 15-NOV-89 IT CORPORATION 

KNOXVILLE. TN 

Appendix IX Chlorinated Pesticides - Modified Current CLP Protocol - GC 781 

Client Sample ID: 66570DL 

Sample Date: N/A 
IT Sample ID: CC9771-4 
Prep Date: 08/30/89 
Analysis Date: (Completed) 09/27/89 
Blank Sample ID: QXG19B906301 
Concentration Units: %/LITER 

Parameter 

a 1 pha-BHC 
bet a-BHC 
de 1 ta-BHC 
gam-BHC (Lindane) 
Heptachlor 
Aldrin 
Heptachlor epoxide 
Endosulfan-I 
Dieldrin 

Endrin 
Endosulfan 11 

Endosulfan sulfate 

Hethoxychlor 
Endrin ketone 
alpha-Chlordane 
gamaa-Chlordanb 
Toxaphene- 
A r O C 1 ~ 1 0 1 6 -  
Aroclor-1221 
AroClOr-1232 
Aroclor-1242 
Aroclor-124?6- 
Aroclor-1254 
Aroclor-1260 
Isodrin 
Kepons 

4 ,4 '  -DDE 

4 . 4  ' -DDD 

4 , 4 '  -DDT 

.2 

. 2  

.2 

.2 

.2 

.2 

.2 

. 2  

.4 

.4  

.4 

.4  

.4 

. 4  

.4  

.4  
2 

2 
2 
4 
2 
2 
2 
2 
2 
4 
4 

. 2  

.4 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
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- Advanced Sciences, Inc. 
Date: 15-NOV-89 0 

IT CORPORATION 
KNOXVILLE. TN 

C 1  ient Project ID: FerGald RI/FS Job Number: ITNT35580 
____________-__I________-------_--------------------------------______________ 

Appendix IX Chlorinated Pesticides - Modified Current CLP Protocol - GC 781 

Client Sample ID: 66571 

Sample Date: N/A 
IT Sample ID: CC9772 
Prep Date: 08/30/89 
Analysis Date: (Completed) 09/25/89 
Blank Sample ID: QXG19B908301 
Concentration Units: UG/LITER 

Parmet er ------------------------ 
a 1 pha-BHC * 

beta-BHC 
de 1 ta-EHC 
8aunm-BHC (Lindane) 
Heptachlor 
Aldrin 
Heptachlor epoxide 
Endosulfan-I 
Dieldrin 
4.4'-DDE 
Endrin 
Endosulfan I 1  

Endosulfan sulfate 

Hethoxychlor 
Endrin ketone 
alpha-Chlordane 
gapma-chlordane 
Toxaphene 
ArOClOFlOlb 
Aroc 1 or-1221 
Aroclor-1232 
Aroclo~1242' 
Aroclor-1248 
Aroclor-1254 - 
Aroclor-1260 
Isodrin 
Kepone 

4,4 ' -DDD 

4,4 ' -DDT 

Resu 1 t ------------ 
.05 U 
.05 U 
.05 U 
. 0 5  u 
.os u 
.05 U 
.05 U 
.05 U 
.1 u 
.1 u 
.l u 
.1 u 
.1 u 
.1 u 
.93 xu 
. 5  u 
.l u 
. 5  u 
. 5  u 

1 U 
.5 u 
.5  u 
. 5  u 
. 5  u 
.5 u 

1 U 
1 U 
.os u 
. l  u 
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Advanced Sciences. 0 Date: 15-NOV-89 

Client Project ID: 

Inc. 

Feina 1 d R I /FS 

.' . 

IT CORPORATION 
KNOXVILLE. TN 

Job Number: ITNT35580 

Appendix IX Chlorinated Pesticides - Modified Current C L P  Protocol - GC 781 

Client Sample ID: 66571DL 

Sample Date: N/A 

Prep Date: 08/30/89 
Analysis Date: (Camp 1 eted) 09/27/89 
Blank Sample ID: QXG19B908301 
Concentration Units: UG/LITER 

IT Sample ID: CC9772-3 

Parameter 

a 1 pha-BHC 
beta-BHC 
de 1 t a-BHC 
gamma-BHC (Lindane) 
Heptachlor 
Aldrin 
Heptachlor epoxide 
Endosulfan-I 
Dieldrin 

Endrin 
Endosulfan I 1  

Endosulfan sulfate 

Methoxychlor 
Endrin ketone 
alpha-Chlordane 
gamaa-Chlordane 
Toxaphene 
Aroc h ~ l O 1 6  
Aroclor-1221 
Aroclor-1232 
Aroclor-1242 
Aroclor-1248 
~roc1or-12Sd- 
Aroclor-1260 
Isodrin 
Kepone 

...................... 

4,4'-DDE 

4 , 4  ' -DDD 

4,4 ' -DM' 

Resu 1 t ------- 
.15 
.15 
.15 
.1s 
.15 
. 1s 
.1s 
.15 
. 3  
. 3  
. 3  
.3 
.3 
. 3  
. 3  

1.5 
. 3  

1 .s 
1.5 
3 
1 .5 
1 .5  
1.5 
1 .5  
1.5 
3 
3 

.15 

. 3  

---- 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
u .  
U 
U 
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Advanced Sciences. Inc. IT CORPORATION 
Date: 15-NOV-89 KNOXVILLE. TN 

Client Project ID: Feqnald RIIFS Job Number: ITM35590 
----_____-__-__--____I__________________----------------------------------------- 

0 
RCRA/Appendix IX/Water Supply Herbicides - SM 509BIEPA -846-8150 - GC 754' 

Client Sample ID: 66564 

Sample Date: N/A 
IT Sample ID: CC9768 
Prep Date: 08/30/89 
Analysis Date: (Completed) 10/10/89 
Blank Sample ID: QXGlOB906SOl 
Concentration Units: UG/LITER 

Parameter Resu 1 t 

2.4-DichLorophenoxyacetic ac .05 U 
Propanoic acid. 2-(2,4,5-tri .025 U 

------------------ --I---------- 

2.4.5-Trichlorophenox~acetic 5 U 

Client Sample ID: 66570 

Sample Date: 
IT Sample ID: 0 N/A 

CC9771 
Prep Date: 08/30/89 
Analysis Date: (Completed) 10/10/89 
Blank Sample ID: QXGlOB908301 
Concentration Units: UG/LITER 

Parameter R e m  1 t 

2.4-Dichlorophenoxyacetic ac .os u 
Propanoic acid, 2-(2,4,5-tri .02s u 
2.4.S-Trichloro~hcnox/acttic S U 

-- --- - 
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1.149 
Advanced Sciences, Inc. 
Date: 15-NOV-89 

Client Project ID: FBrn 0 Id RI/FS 

I 
K 
T CORPORAT CN 
NOXVILLE. 

Job Number: ITNi3 -____ ---------------------------------------------------------------------- 
RCRA/Appendix IX/Water Supply Herbicides - Sn 509BlEPA SW846-8150 - GC 754 

Client Sample ID: 66571 

Sample Date: N/A 
IT Sample ID: CC9772 
Prep Date: 08/30/89 
Analysis Date: (Completed) 10/10/89 
Blank Sample ID: QXGlOB908301 
Concentration Units: UG/LITER 

Parameter Resu 1 t .................... -------------- 
2,4-Dich\orophenoxyacetic ac .05 u 
Propanoic acid. 2-(2,4,5-tri .025 U 
2.4.5-Trichlorophenoxyacetic 5 U 

Client Sample ID: QXGlOB908301 

0 Sample Date: N/A 
IT Sample ID: QXl433 
Prep Date: 08/30/89 
Analysis Date: (Completed) 10/10/89 
Blank Sample ID: QXGlOB908301 
Concentration Units: UG/LITER 

Parameter Resu 1 t 

2,4-Dichlorophenoxyacetic ac .os u 
Propanoic acid, 2-(2.4,5-tri .025 U 
2,4.S-Trichlorophen~cetic  5 U 
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Advanced Sciences. Inc. 
Date: 10-WW-09 

Appendix I X  Hetals by 9cB - &dified Current EPA CW Protocol - AP 714 

C€icnt Sample ID: QXA14BW9131 

Sample Date: H/A 
IT Sample I D :  14B909131 
Prep Date: 09/ 13/ 89 
'- +lvsis Date: (Completed) 10/12/89 

'ample ID: QXA14B909131 
ration hits: UG/LITER 

Parameter 

Magnesium 
Aluminum 
Antimony 
Barium 
Beryl 1 ium 
Cadmium 
Calcium 
Chromium 
Cob1 t 
Copper 
I m  
Smganese 
Nickel 
Si ivsr- 
Sodfunr;. 
Vanadi\sr. 
Zinc 
0smiui.T. 
Tin 

- ------ Resu 1 t ----- 
60 U 
60 U 
30 U 

2 U 
1.1 B 
2 U 

20 U 
10 U 
10 U 
10 U 
10 U 
2 U 

20 W 
10 u 

188 W 
10 u 
2 u 

so I3 
30 u -  

'. - 

. 
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Advanced Sciences, Inc. 
Date: 10-NOV-89 

IT CORPORATION 
KNOXVILLE. TN 

Appendix IX Metals by ICP - Modified Current EPA CLP Protocol - AP 714 

Client Sample ID: 66528 

Sample Date: N/A 
IT Sample ID: CC9730 
Prep Date: 09/ 13/89 
Analysis Date: (Completed) 10/12/89 
Blank Sample ID: QXA14B909131 
Concentration Units: UG/LITER 

Parameter 

Aluminum 
Antimony 
Barium 
Beryl 1 ium 
Cadmium 
Calcium 
Chromium 
Cobul t 
Copper 
I ton 
Magnesium 
Hanganese 
Nickel 
Silver 
Sodlrrp 
Vanabiun 
Zinc 
osmium 
Tin 

------- ------- Resu 1 t ------------- 
62.5 B 
30 U 
2 U 
1 U 
2 U 

10 U 
10 U 
10 U 

1080 B 
12.4 B 
20 U 
10 U 

1010 B 
10 U 
31.7 E 
50 U 
30 U 

5050 

252 

. -  
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Advanced Sciences, Inc. 
Date: 10-NOV-89 

IT CORPORATION 
KNOXVILLE, TN 

Client Project ID: Fernald RI/FS 
__--_-----------------------I- ------------- Job Number: IRcT35580 

Appendix IX Metals by ICP - Modified Current €PA CLP Protocol - AP 714 

Client Sample ID: 66564 

Sample Date: N/A 
IT Sample ID: CC9731 
Prep Date: 09/13/89 
Analysis Date: (Completed) 10/12/89 
Blank Sample ID: QXA14B909131 
Concentration Units: UG/LITER 

Parameter Reqult 

Aluminum 
Antimony 
Barium 
Beryl 1 ium 
Cadmium 
Calcium 
Chromium 
Coba 1 t 
Copper 
Iron 
Magnesium 
Mnganese 
Nickel 
Silver 
Sodium 
Vanadium 
Zinc 
Osmium 
Tin 

181 B 
30 U 
49.4 B 
1.5 B 
9.3 

38.5 
10 U 
10 U 
90.6 B 

64600 
83.3 
53 
14.7 

18100 
26.6 B 
24.3 E 
so U 
30 U 

143000 

Client Sample ID: 6656452 

Sample Date: N/A 
IT Sample ID: cc9731s2 
Prep Date: 09/13/89 
Analysis Date: (Completed) 10/12/89 

Concentration Units: % RECOVERY 
. Blank Sample ID: QXA148909131 
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Advanced Sciences. Inc. IT CORPORATION 
Date: 10-NOV-89 KNOXVILLE, TN 

Client Project ID: Fernald RI/FS Job Number: ITKr35580 
~~ ~~ 

Appendix IX Metals by ICP - Hodified Current E P A  CLP Protocol - AP 714 

Client Sample ID: 665641) 

Sample Date: N/A 
IT Sample ID: CC9732D 
Prep Date: 09/ 13/89 
Analysis Date: (Completed) 10/12/89 
Blank Sample ID: QXA14B909131 
Concentration Units: UG/LITER 

Par amtt er Result 

Aluminum 
Ant imny 
Barium 
Beryl 1 ium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Magnesium 
Manganese 
Nickel 
Silver 
Sodium 
Vanadium- 
Zinc 
Osmium 
Tin 

_ _ ~  ~~~ 

192.9 
30 
48.8 
1.5 
8.8 

142700 
41.4 
10 
10 
96.2 

63910 
07.9 
70.6 
16.6 

28.6 
2S.3  
so 
31 

17930 

~~ 

B 
U 
B 
B 

U 
U 
B 

B 

U 

. -  

t' 
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Advanced Sciences, Inc. 
Date: 10-NOV-89 

IT CORPORATION 
KNOXVILLE. T?4 

Appendix IX Metals by ICP - Modified Current EPA CLP Protocol - AP 714 

Client Sample ID: 6 65649 1 

Sample Date: N/ A 
IT Sample ID: cc9733s1 
Prep Date: 09/13/89 
Analysis Date: (Cow 1 et ed 1 1 O/ 12/89 
Blank Sample ID: QXAl4B909131 
concentration Units: % RECOVERY 

Parameter 

Aluminum 
Antimony 
Barium 
Beryl 1 ium 
Cadmium 
Chromium 
cob81 t 
Copper 
Iron 
Wanganese 
Nickel 
Silver 
Vanadium 
Zinc 
Osmium- 
Tin 

----------- -- Resu 1 t ----_---_--- 
108.5 
82.4 
98 
95 
100.8 
99.2 
100.5 
98 
84.1 
98.3 
110.1 
99.6 
97.6 
100.8 
0 
3.3 
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Advanced Sciences. Inc. 
Date: 10-NOV-89 

IT CORPORATION 
KNOXVILLE. R( 

Appendix IX Metals by ICP - Modified Current EPA CLP Protocol - AP 714 

Client Sample ID: 66570 

Sample Date: N/A 
IT Sample ID: cc9734 
Prep Date: 09/ 13/89 
Analysis Date: (Completed) 10/12/89 
Blank Sample ID: QXA14B909131 
Concentration Units: UG/LITER 

Parameter 

Aluminum 
Antimony 
Barium 
Beryl 1 ium 
Cadmium 
Calcium 
Chromium 
Coba 1 t 
Copper 
Iron 
Magnes i um 
Hanganese 
Nickel 
Silver 
sodium 
Vanadium 
Zinc 
chmi- 
Tin 

Resu 1 t ------------- 
190 B 
30 U 
94.3 B 
1.S B 
8.6 

35.2  
10 U 
32.2 

226000 

5540 
42200 
378 
21.1 B 
14.5 

30.3 B 
56.1 E 
so U 
30 U 

13900 

. .. . . -  
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Advanced Sciences. Inc. 
Date: 10-NOV-89 IT CORPORATION 

KNOXVILLE, TN 

Appendix I X  Metals by ICP - Modified Current EPA CLP Protocol - AP 714 

Client Sample ID: 66571 

Sample Date: N/A 
IT Sample ID: cc9735 
Prep Date: 09/ 13/89 
Analysis Date: (Completed) 10/12/89 
Blank Sample In: QXA14B909131 
Concentration Units: UG/LITER 

Parameter 
~ 

Aluminum 
Antimony 
Barium 
B e r y l  1 ium 
Cadmium 
Calcium 
Chromi um 
Coba 1 t 
Copper 
Iron 
Magnesium 
Manganese 
Ni cke 1 
Silver 
Sodium 
Vanedim 
Zinc 
Osmiuat 
Tin 

- -  

224 
30 
52.4 
1.5 
9.5 

305000 
36.8 
10 
10 

14600 
65700 
65 1 
27.9 
11.4 

33.7 
38.9 
50 
30 

57100 

U 
B 
B 

U 
U 

B 

B 
E 
U 
U 
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Advanced Sciences. Inc. 
Date: 10-NOV-89 

IT CORPORATION 
KNOXVILLE. m 

Client Project ID: Fernald RI/FS Job Number: ITKr35580 _______________-_------------------------------------------------------------ 
Metals by Furnace AA - Current E P A  CLP Protocol - AG 702 

Client Sample ID: QXA12B909131 

Sample Date: N/ A 
IT Sample ID: 12B909131 
Prep Date: 09/13/89 
Analysis Date: (Completed) 10/14/89 
Blank Sample ID: QXA12B909131 
Concentration Units: UG/LITER 

Client Sample ID: 66528 

Sample Date: N/A 
IT Sample ID: CC9730 
Prep Date: 09/ 13/89 
Analysis Date: (Completed) 10/14/89 
Blank Sample ID: QXA12B909131 
Concentration Units: uO/LITER 

Parameter Resu 1 t 

Lead 2.9 BN 
Arsenic 2 U 

Selenium . -  - 2 U 
"ha1 1 ium 1 U 
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IT CORPORATION 
KNOXVILLE. Tti 

Advanced Sciences. Inc. 
Date: 10-NOV-89 

Client Project ID: Fernald RI/FS Job Number: I"r35580 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  __ 
Metals by Furnace AA - Current EPA CLP Protocol - AG 702 

Client Sample ID: 66564 

Sample Date: N/A 
IT Sample ID: CC9731 
Prep Date: 09/13/89 
Analysis Date: (Completed) 10/14/89 
Blank Sample ID: QXAltB909131 
Concentration Units: UWLITER 

Parameter Result 

Arsenic 2 U 
Lead 8.4 N 
Se 1 enium 2 uw 
m a 1  1 ium 1 U 

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

Client Sample ID: 66564S2 

Sample Date: N/A 
IT Sample ID: cc9731s2 
Prep Date: 09/13/89 
Analysis Date: (Canpleted) 10/14/89 
Blank Sample ID: QXA12B909131 
Concentration Units: L RECOVERY 

Parameter Rem1 t 

Lead i 03 
- - 
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. 
Advanced Sciences, Inc. 
Date: 10-NOV-89 

IT CORPORATION 
KNOXVILLE. m 

Metals by Furnace AA - Current EPA CLP Protocol - AG 702 

Client Sample ID: 665641) 

Sample Date: N/A 
IT Sample ID: CC9732D 
Prep Date: 09/13/89 
Analysis Date: (Completed) 10/14/89 
Blank Sample ID.: QXA12B909131 
Concentration Units: UG/LITER 

Parameter Resu 1 t 

Arsenic 
Lead 
Selenium 
m a 1  1 ium 

2 U 

2 U 
1 U 

10.4 

Client Sample ID: 6656481 

Sample Date: N/A 
IT Sample ID: cc97 3351 
Prep Date: 09/13/89 
Analysis Date: (Completed) 10/14/89 
Blank Sample ID: PXA12B909131 
Concentration Units: X RECOVERY 

Paramet& Rem A t 

Arsenic' 97.0 
Lead 133 N 
Selenium - 92 
ma11 ium 93.2 

--- ------- 
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Advanced Sciences, Inc. 
Date: 10-NOV-89 

IT CORPORATION 
KNOXVILLE. TN 

Metals by Furnace AA -.Current E P A  CLP Protocol - AG 702 

Client Sample ID: 66570 

Sample Date: N/A 
IT Sample ID: cc9734 
Prep Date: 09/ 13/89 
Analysis Date: (Completed) 10/14/89 
Blank Sample ID: QXA128909131 
Concentration Units: UG/LITER 

Parameter Resu 1 t 

Arsenic 2 U 
Lead 5.1 N 
Se 1 enium 2 uw 
ma11 ium 1 U 

---------I --------I- a 

Client Sample ID: 66571 

Sample Date: N/A 
IT Sample ID: cc9735 
Prep Date: 09/13/89 
Analysis Date: ( COQP 1 et ed 1 10/ 14/89 
Blank Sample ID: QXA128909131 
Concentration Unita: UG/LITER 

Parameter Resu 1 t 

Arsenic 2 U 
Lead - -  3.4 BN 
Selenium 2 uw 
m a 1  1 ium 1 U 

- - 
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Advanced Sciences. Inc. 
Date: 10-NOV-89 

IT CORPORATION 
KNOXVILLE. TN 

Mercury by Cold Vapor AA - Current EPA CLP Protocol - AV 002 

Client Sample ID: mOOB909133 

Sample Date: N/A 
IT Sample ID: 00B909133 
Prep Date: 09/13/89 
Analysis Date: (Completed) 09/13/89 
Blank Sample 14: QXAOOB909133 
Concentration Units: UG/LITER 

Paramet er Resu 1 t 
-------I---------- ---------- 
Mercury . 2  u 

0 
Client Sample ID: 66528 

Sample Date: N/A 
IT Sample ID: CC9730 
Prep Date: 09/13/89 
Analysis Date: (Completed) 09/13/89 
Blank Sample ID: QXAOOB909133 
Concentration Units: UG/LITER 

Parameter Resu 1 t 

Wrcury . 2  u 

Client Sample ID: 66564 

N/A - -  -le Date: 
IT Sample ID: CC9731 
Prep Date: 09/13/89 
Analysis Date: (Ccmpleted) 09/13/89 
Blank Sample ID: OXAOOB909133 0 Concentration Units: W/LITER 

.- 
Parameter Result 

Hercury . 2  u 
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Advanced Sciences. Inc. 
Date: 10-NOV-89 

IT CORPORATION 
KNOXVILLE, TN 

Mercury by Cold Vapor AA - Current EPA'CLP Protocol - AV 002 

Client Sample ID: 66564D 

Sample Date: N/A 
IT Sample ID: CC9732D 
Prep Date: 09/13/89 
Analysis Date: (Completed) 09/13/89 
Blank Sample ID: QXAOOB909133 
Concentration Units: W L I T E R  

Parameter Resu 1 t 

Client Sample I D :  6656431 

Sample Date: N/A 
IT Sample ID: cc9733s1 
Prep Date: 09/13/89 
analysis Date: (Completed) 09/13/89 

Concentration Units: % RECOVERY 
Blank Sample ID: Q X A O O B ~ O ~ ~ ~ ~  

Parameter Rtsul t 

Mercury 110 

Client Sample ID: 66570 

Sample Date: - -  - N/A 
IT Sample ID: cc9734 
Prep Date: 09/13/89 
Analysis Date: (Coatplotmi) 09/13/89 
Blank Sample ID: [uUOOB909133 
Concentration Units: UG/LITER 

Parameter Resul t 

ntrcvv .2 u 
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0 
Advanced Sciences. Inc. 
Date: 10-NOV-89 

IT CORPORATION 
KNOXVILLE. TN 

Mercury by Cold Vapor AA - Current E P A  CLP Protocol - AV 002 

Client Sample ID: 66571 

Sample Date: N/ A 
IT Sample ID: cc9735 
Prep Date: 09/13/89 
Analysis Date: (Completed) 09/13/89 
Blank Sample ID.: QXAOOB909133 
Concentration Units: %/LITER 

0 

287 



1149 

Advanced Sciences, Inc. 
Date: 10-NOV-89 

IT CORPORATION 
KNOXVILLE. m 

Potassium by Flame A A  - Current E P A  CLP Protocol - AA 069 

Client Sample ID: QXA14B909131 

Sample Date: N/A 
IT Sample ID: 14B909 1 31 
Prep Date: 09/13/89 
Analysis Date: (Completed) 09/14/89 
Blank Sample ID: QXA14B909131 
Concentration Units: UG/LITER 

Parameter Resu 1 t 

Potassium -186.99 B 
------- ----------I------- 

Client Sample ID: 66528 

Sample Date: N/A 
IT Sample ID: CC9730 
Prep Date: 09/13/89 
Analysis Date: (Completed) 09/14/89 
Blank Sample ID: QXA14B909131 
Concentration Units: uO/LITER 

Paramter Resu 1 t 

Potassium 143 B 
- 

Client Sample ID: 66564 

N/A Sample Date: - -  
IT Sample ID: CC9731 

- Prep Date: 09/13/89 
Analysis Date: (Completed) 09/ 14/89 
Blank Sample ID: QXA14B909 131 
Concentrat ion Units : UG/LITER 

Parameter Rem1 t 

Pot ass ium 1800 B 
- 
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Advanced Sciences. Inc. 
Date: 10-NOV-89 

IT CORPORATION 
KNOXVILLE. TN 

Client Project ID: Fernald RI/FS 

Potassium by Flame AA - Current E P A  CLP Protocol - AA 069 

Job Nwnber: ST?dT35580, 
-----------_.-------- . . . . . . . . . . . . . . . . . . . . .  

J 

Client Sample ID: 66564D .. 

Sample Date: N/A 
IT Sample ID: CC9732D 
Prep Date: 09/13/89 
Analysis Date: (Completed) 09/14/89 
Blank Sample ID.: QXA14B909131 
Concentration Units: UG/LITER 

Parameter Resu 1 t 

Pot ass ium 1747.6 B 
- ------ 

Client Sample ID: 66570 

Sample Date: N/A 
IT Sample ID: cc9734 
Prep Date: 09/13/89 
Analysis Date: (Completed) 09/14/89 
Blank Sample ID: PXA14B909131 
Concentration Units: UG/LlTER 

Parameter Result 

Potassiimr- 2840 B 
- 

Client Sample ID: 66571 

Sample Date: . -  - N/A 
IT Sample ID: cc9735 
Prep Date: 09/13/89 
Analysis Date: (Completed) 09/14/89 
Blank Sample ID: (uu148909131 
Concentration Units: UG/LITER . ** 

Parameter Result 

Potassium 
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.- 

Advanced Sciences, Inc. 
Date: 10-NOV-89 

IT CORPORATION 
KNOXVILLE. TN 

Client Project ID: Fernald RI/FS Job Number: ITKr35580 __--------------------------------------------------------------------------- 
Total Cyanide - Current E P A  CLP Protocol - WW 034 

Client Sample ID: QXW34B909064 

Sample Date: N/A 
IT Sample ID: 34B909064 
Prep Date: 09/06/89 
Analysis Date: (Completed) 09/11/89 
Blank Sample ID: QXW348909064 
Concentration hits: UG/LITER 

Client Sample ID: . 66564 

Sample Date: N/A 
IT Sample ID: CC9731 
Prep Date: 09/06/89 
Analysis Date: (Completed) 09/11/69 
Blank Sample ID: PXW34B909064 
'Concentration Units: UG/L.I"ER 

Parameter Result 

Cyanide 5 U 

Client Sample ID: 665641) 

W A  . -  Sample Date: . 

ST Sample ID: cc9732D 
Prep Date: 09/06/89 
Analysis Date: (Ccmpleted) 09/11/89 
Blank Sample ID: QXW34B909064 
Concentration Units: uG/LITER 

Parameter Result 

Cyanide 5 U 



Advanced Sciences. Inc. 
Date: 10-NOV-69 IT CORPORATION 

KNOXVILLE, TN 
Client Project ID: Fernald RI/FS Job Number: IMr35560 _-____________-_--------------~-------___-_--_-__________ 
Total Cyanide - Current E P A  CLP Protocol - WW 034 

Client Sample ID: 6 6 5 64s 1 

Sample Date: N/A 
IT Sample ID: cc9733s1 
Prep Date: 09/06/89 
Analysis Date: (Completed) 09/11/69 
Blank Sample ID; QXW34B909064 
Concentration Units: % RECOVERY 

Paramet er Resu 1 t ------- --- -- 0 Cyanide 89.1 

Client Sample ID: 66570 

Sample Date: N/A 
IT Sample ID: cc9734 
Prep Date: 09/06/89 
Analysis Date: (Completed) 09/11/89 
Blank Sample ID: W34B909064 
Concentration Units: WG/LITER 

Parameter Resu 1 t - - 
Cyanide 5 U 

Client Sample ID: 66571 

Sample Date: . .  - N/A 
IT Sample ID: cc9733 
Prep Date: 09/06/89 
Analysis Date: (Come1 eta) 09/ 11/89 
Blank Sample ID: oxw34B909064 0 Concentration Units: W L I T E R  

*- - 

-- 
Parameter Result 291 
Cyanide 5 U 



1149 
Advanced Sciences, Inc. a Date: OS-DEC-89 

IT CORPORATION 
KNOXVILLE. TN 

Client Project ID: Fejnald RI/FS Job Number: IRcr35580 --- - 
Sulfide - - WW 085 

C1 ient Sample ID: QXW8SB908291 

Sample Date: N/A 
IT Sample ID: 858908291 
Prep Date: 08/29/89 
Analysis Date: (Cow leted) 08/29/89 
Blank Sample ID: Qxw85B908291 
Concentration Units: M/LITER 

Parameter Resu 1 t 

Sulfide . s  u 

Client Sample ID: 66564 

Sample Date: N/A 
IT Sample ID: CC9763 
Prep Date: 08/29/89 
Analysis Date: (Completed) 08/29/89 
Blank Sample ID: Qxw5B90829 1 
Concentration Units: M/LITER 

a 

Parameter Rem1 t 

Sulfide . 3  u 

Client Sample ID: 663- 

samvlo Data: W A  
IT -10 I D t  cc9764m 
R e p  Date: 08/39/89 
Analysis Date: (Caaagleted) 08/29/89 
Blank Sample ID: om8SB908291 
Concentration Units: % REcovERy 

Parameter Result 

Sulfide 56 
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Advanced Sciences, Inc. IT CORPORATION 
Date: 05-DE-89 KNOXVILLE. m 0 
Client Project 10: Fernald RI/FS Job Number: ITwn5580 

Sulfide - - WW 085 

-- - - - 

Client Sample ID: 6656- 

Sample Date: N/A 
IT Sample ID: CC976SHSD 
Prep Date: 08/29/89 
Analysis Date: (Caw 1 et ed) 08/29/89 
Blank Sample ID: QXW858908291 
Concentration Units: % RECOVERY 

Parameter Result 

Sulfide 190 
-- ----- 

Client Sample ID: 66570 

Sample Date: N/A 
IT Sample ID: CC9766 
Prep Date: 08/29/89 
Amlyais Date: (ColPoleted) 08/29/89 
Blank Sample ID: OmesB908291 
Concentration Units: M/LITezI 

Parameter Rwul t 

Sulfide . s  u 

Client -1s ID; 66S71 

-le Dater #/A 
IT 9 ~ ~ 1 8  IDI CC9767 
Prep Date: 08/29/89 
AnalYSi8 Date: ( w l e t e d )  08/29/09 
Blank -10 In;. - QXU6SB906291 
Concentration Unitr: lR3/Ll"ER 

Parameter R.uI t 

Sulfide .s u 
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INTERNATIONAL 
TECHNOLOGY 
CORPORAtION . 

ANALYTICAL 
SERVICES 

IT Corporat i on 
P.O. 80x 549 
Oak Ridge, TN 37831 
ATTN: H a y  Hall 

Septambcr 29, 1989 

Job Number: ITNT 44041 ( ITNT 35580) P.O. Number: 464085.01 

This i s  the Certificate of Analysis for  the follculng sanples: 

Clfent Project 10: Fernal d R I /FS 
Date Received by Lab: 08/30/89 
Number o f  Samples: Four (4)  
Sample Type: Water 

1. Introduction 

On 08/30/89, four (4) water sanples arrlved a t  the ITAS-Knoxvllle, Tennessee labora- 
tory from the IT4lxed Waste Laboratory I n  Oak Rid*, Tennessee. The l is t  of ana ly-  
tfcal tests performad, as well as date of rcC8lpt and analysis, can be found I n  the 
attached report. 

0 

11. Analytlerl Results/Methodoloqy 

The analytlcal results for thls report are presented by anrlytfcal test. Each set of 
data  w l l l  lncluda $-le fdentlflcatlon Infomtlm and the analytical results. 
Please noto that a l l  CLP data a n  not blank corrected. 

Enclosed a n  the data for ITA3 project code ITNT 44041. Table 1 lists field and ITAS 
sanple numbers, s-18 amtrlx, saaple concentrattan, and amlysls requested. 

I I I 0 94481 1 tr. cantrot 

The saqles worm a r l y t e d  for Target Conpound Lfst (TCL) and additional Appendlx I X  
volatlle orgmlc carpounds by gas chromatographylamss spectroscopy ( G C l n S )  i n  accor- 
dance with t h e  €PA Ctp 2/88 Statement o f  Work. 

. -  . -. 



lT ANALYTICAL SERVICES 
It Cotporat f on 5615 MIDDLEBROOK P M T  0 September 29, 1989 . KNOIWILLE. TN 

C1 lent Project. IO: Fernald RI/FS . Job Number: ITNT 44041 

a ,  
I I I . @a1 1 t y  Control (cont 1 nued) 

The volatlles analyses were performed on 09/01/89 by purge and t r ap  wlth J6Y 08.624 
Hegabore column on a Flnnlgan OYA GC/nS/OS. The CLP target conpound l l s t  (TCL) ana- 
lysis was stralghtfonard, w l t h  no unusual dlfflcultles. MS/nSD analysls showed all 
splkes wlthln advisory llmlts. Additlonal speclflc hppendlx I X  cowounds were 
generally well behaved, and were standardized for by Initial (3-polnt) and c o n t f n u l n g  
callbratlons: these data are lncludad f n  the standards data sectlon. Sone conpounds 
were, however, 'bad actors' and were treated dlfferently. Dlchlorodlfluoromthane, 
acetonltrlle, Isobutyl alcohol, dioxane and pyrldlne were all analyzed for based on 
essentlally slngle standard runs establlshlng thelr spectra, retention tlme, and 
practlcal dctectlon llmlt. mereas the freon showed 1051 response due t o  loss t h r o u g h  
t h e  trap, the others tended t o  sol1 the system and show carryover a t  the levels 
required for detectlon. Chromatograms a t  the end of the standards d a t a  sectlon lndl- 
cate how the bad actors were evaluated: acetonltrlle was run a t  300 ug/llter (on a 6 
rather t h a n  lb mlnutc purge, t o  examhe t r a p  efflclency for costandard 
dlchlorodlfluoromethane) , lsobutanol and dloxane a t  hlgher levels, and pyrldlne 
(whlch overlaps with surrogate toluene-08) was finally seen a t  200,000 u /liter. 
These standards were not all run on the same day as tho saflgles because 1 as already 
lndlcated) system contamlnatlon and false posltive dght occur, and levels were stl l l  
being detefdned as the sample analyses from save-a1 projects progressed. Except 
from the one difference in purge tlme, a l l  of the standards were run under the same 
condltlons as the sanples. The flnal reported quantltatlon 1lRtts fo r  the bad actors 
wen based on reasonable projections from the chroslltograms, and, for dlchloro- 
dlfluorumthane, the response a t  the upper level of the lnitlal calibratlon. 

The coRpounds just dlstussed wen evaluated amnually. Other spacles had software 
target search; their quantltatlon l lnlts  wen based on the responses seen, EPA 
pub1 1 shad level s , and previ ous studl 8s . 

- The packag8 was put  together In  CLP f o r # t .  h addltlonrl, Appendlx I X  form was 
lncludad w l t h  each ClP TCL f o r a  1; In  s m  cases the data wen redundant, as the 
11 sts over1 appd. 

0 

there were no ather problem seen ln flnrl rarlaw o f  the data. 

Data ware reported wlth quallflerr as follows: 

U - Corpound analyzed for but no t  detected. 
E - Conpaand exceeded calibratlon range of Instrument. 
0 - Couqound analyzed a t  a secondary dflution factw.  
J - Coapound detected but be ta  the contract requlrab detectlor, lisrtt. The 

S - Splked corrpound. 
0 - Compound was found i n  the method blank, 

value given was an estlllrte. 



IT Corporat !on 
September 29, 1989 

Client Project ID: fernald R I / U  Job Number: ITNT 44041 0 
f TtNT 7q:~nl 

P .  TABLE I 
SAMPLE SUHH4RY TABLE. 

- Field 4 

66528 CC9746 

66564 cc9753 

66564 HS cc9754 

66564 6 0  cc9755 

IT rM # 

66570 CC9756 

66571 cc9757 

Analyrl s Hat rl x - ITAS 4 

535364 
- 

Water vo 
555365 Vat c r  vo 
355366 Water Qc-ns-vo 
555367 Water Qc-nso-vo 
535368 Wat e r  vo 
535369 Water vo 

Abbnvtatlonst VO Volrtlles 
tls = Mtrlx r p l k e  

nS0 Matrix r p l k e  duplicate 

... - 

296 



Advanced Sciences, Inc , 
Date: 20-NOV-89 

Client Project ID: Fekald RI/FS 

1149 
IT CORPORATI ON 
KNOXVILLE. TN 

Job Number: ITNl35580 

Appendix !X Volatile Organics - Hodified Current EPA CLP Protocol - MV 713 

Client Sample ID: QXM09B909071 

Sample Date: N/A 
IT Sample ID: XVB0907 
Prep Date: 
Analysis Date: (Completed) 09/07/89 
Blank Sample ID: QXH09B909071 
Concentration Units: UG/L!TER 

Par meter 

Chloromethane 
Bromome thane 
Vinyl chloride 
Chloroethane 
Methylene chloride 
Acetone 
Carbon disulfide 
1,l-Dichloroethene 
1.1-Dichloroethane 
Ch 1 or0 f o m  
1.2-Dichloroethane 
2-Butanone 
1.1.1-Trichloroethane 
Carbon Tetrachloride 
Vinyl Acetate 
Bromdichloromtthane 
1.2-Dichloropropane 
cis-1.3-Dichloropropene 
Trichloroethene 
DibromochlororPsthane 
1,1.2-”richloroethane 
Benzene 
trans-1.3-Dichloropropene 
Bramofonn 
4-Hethy1-2-pentanonc - 
2-Hexanone 
Tetrachlorethene 
1,1,2,2-Tetrachloroethane 
To 1 utne 
Chlorobenzene 
Ethylbenzene 
Styrene 
Total xylenes 
Acetonitrile 

....................... Result 

10 
10 
10 
10 
2 
10 
5 
5 
5 
5 
S 
10 
5 
5 
10 

S 
5 
S 
3 
5 
S 
5 
5 
3 
10 
10 

3 
5 
5 
5 
3 
5 
5 

200 

U 
U 
U 
U 
J 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

Parameter 

Acrol e 1 n 
Acrylonitrile 
2-Chloro-1.3-butadiene 
3-Ch 1 oropropene 
1.2-dibromo-3-chloropropane 
1.2-Dibromoethane 
Dibromomethane 
trans-1,4-Dichloro-2-butene 
Dichlorodifluoromethane 
1.4-Dioxane 
Ethyl cyanide 
I odomethane 
Isobutyl alcohol 
Hathacrylonitrile 
Hethyl methacrylate 
Pw id i ne 
1.1.1.2-Tetrachloroethane 
Trichlorofluoromethane 
1.2.3-Trichloropropane 

-----------------__ Resu 1 t ----------- 
10 U 
10 U 
5 U 
5 U 
10 U 
5 U 
10 U 
20 U 
200 U 
1000 U 
100 U 
5 U 

3000 U 
10 U 
10 U 

50000 U 
5 U 
5 U 
5 U 

297 
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0 

0 

0 .- 
.- 

Advanced Sciences. Inc. IT CORPORATION 
Date : 20-NOV-89 KNOXVILLE. TN 

Client Project ID: Fernald RI/FS Job Nunher: ITM355aO 

Appendix IX Volatile Organics - Modified Current EPA C L P  Protocol - W 713 

-----__-------_----_-----------------------------------------_-___-- 

Client Sample ID: 66528 

Sample Date: N/A 
IT Sample ID: 555364 
Prep Date: 
Analysis Date : (Comp 1 eted) 09/07/89 
Blank Sample  ID: QXM09B909071 
Concentration Units: UG/LITER 

Parameter 

Chloromethane 
Bromomethane 
Vinyl chloride 
Chloroethane 
Methylene chloride 
Acetone 
Carbon disulfide 
1.1-Dichloroethene 
1.1-Dichloroethane 
Ch 1 or0 f om 
1.2-Dichloroethane 
2-Butanone 
1.1.1-Trichloroethane 
Carbon Tetrachloride 
Vinyl Acetate 
Bromodichloromethane 
1.2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethne 
1 , 1,2-Trichloroethane 
Benzene 
trans-1.3-Dichloropropene 
Broaaoform 
4-Hethvl-2-pentanonq - 
2-Hexanone 
Tetrachlorethene 
1, 1,2,2-Tetrachloroethane 
To 1 uene 
Chlorobenzene 
Ethy 1 benzene 
Styrene 
Total xylenes 
Acetonitrile 

Result 

lo 
10 
10 
10 
6 
5 
5 
S 
5 
1s 
3 
10 

3 
5 
10 
2 
5 
3 
5 
1 
5 
5 
S 
5 
10 
10 
5 
5 
5 
5 
5 
5 
5 

200 

- ----- .----- 
U 
U 
U 
u 
B 
J 
U 
U 
U 

,u 
U 
J 
U 
U 
J 
U 
U 
U 
J 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

Parameter 

Acrolein 
Acrylonitrile 
2-Chloro-1.3-butadiene 
3-Chloropropene 
1.24ibramo-3-chloropropane 
1.2-Dibromaethane 
D i br ornome thane 
trans-l.4-Dichloro-2-butene 
Dichlorodifluoromethane 
1.4-Dioxane 
Ethyl cyanide 
I o d e  thane 
Isobutyl alcohol 
Methacrylonitrile 
Methyl methacrylate 
Pyridine 
1.1.1.2-Tetrach1oroethane 
Trichlorofluoromtthane 
1.2,3-Trichloropropane 

-----------------_.-- 

Resu 1 t 

lo 
10 
5 
5 

10 
3 

10 
20 

200 
1000 

100 
5 

3000 
10 
10 

50000 
5 
5 
S 

------- 

298 

---- 
U 
u 
‘J 
U 
U 
U 
U 
U 
9 
u 
U 
;I 
?I 
‘J 
U 
U 
U 
U 
U 
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Advanced Scierxes. Inc. IT CORP0RAT:CN 
Date : 20-NOV-89 KNOXVILLE. I?i 

C1 ient Project ID: Fernald RI/FS Job Number: ITM35580 _---____--------------~----------------~----------------_-_-________-- 
Appendix IX Volatile Organics - Modified Current EPA C L P  Protocol - HV 713 

Client Sample ID: 66564 

Sample Date: N/A 
IT Sample ID: 555365 
Prep Date: 
Analysis Date: (Completed) 09/07/89 
Blank Sample ID: QXM09B909071 
Concentration Units: UG/LITER 

Parameter 

Chloromethane 
Bromomethane 
Vinyl chloride 
Chloroethane 
Methylene chloride 
Acetone 
Carbon disulfide 
1,l-Dichloroethene 
1,1-Dichloroethane 
Chl orof om 
1.2-Dichloroethane 
2-Butanone 
1.1.1-Trichloroethane 
Carbon Tetrachloride 
Vinyl Acetate 
Bromodichloromethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromchlorornsthane 
l,l,Z-Trichloroethane 
Benzene 
trans-1,3-Dichloroeropene 
Bromoform 
4-Methyl-2-pentanone. - 
2-Hexanone 
Tetrachlorethene 
1,1.2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethylbenzene 
Styrene 
Total xylenes 
Acetonitrile 

10 
10 
10 
10 
5 
10 
130 

5 
5 
5 
5 

10 
5 
5 

10 
5 
5 
5 
5 
5 
5 
5 
5 
5 
10 
10 
5 
5 
5 
5 
5 
5 
5 

200 

U 
U 
U 
U 
U 
U 

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

Resu 1 t ------- Par ame t er 

Acrolein 
Acrylonitrile 
2-Chloro-1.3-butadiene 
3-Chloropropene 
1.2-dibromo-3-chloropropane 
1.2-Dibromoethane 
Di bromome thane 
trans-1.4-Dichloro-2-butene 
Dichlorodifluoromethane 
1.4-Dioxane 
Ethyl cyanide 
lodomethane 
Isobutyl alcohol 
Methacrylonitrile 
Methyl methacrylate 
Pyridine 
l,l.l.2-Tetrachloroethane 
Trichlorofluoromethane 
1,2,3-Trichloropropane 

....................... R e m  A t --------__- 
10 U 
t o  U 
5 U 
5 U 

10 U 
5 U 

10 U 
20 U 

200 U 
1000 U 

100 U 
5 U 

3000 U 
10 U 
10 U 

50000 U 
5 U 
S U 
5 ?I 

299 
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-_ - 

Advanced Sciences. Inc. 
Date: 20-NOV-89 

- IT CORPCRAT 5% 
KNOXVILLE. TN 

Client Sample ID: 66564HS 

Sample Date: N/A 
IT Sample ID: 555366W 

Analysis Date: (Cmp leted 1 09/07/89 
Blank Sample ID: QXM098909071 
Concentration Units: % RECOVERY 

~ Prep Date: 

Parameter Result 

1,l-Dichlbroethtne 124 
Trichloroethene 105 
Benzene 98 
To 1 uene 94 
Chlorobenzene Ill 

.......................... ------------- 

Client Sample ID: 6656- 

Sample Date: N/A 
IT Sample ID: J3536RIsD 
Prep Date: 
Analysis Date: (Completed) 09/07/89 
Blank Sample ID: QxnO9B909071 
Concentration Units: t RECOVERY 

Parameter Result 

l,l-Dichi~oothene 127 
Trich lmthene  108 
Benzene 100 
Toluene 97 

-- ---e--- _- 

Chlorobenzene 114 
.. - 



1149 
Advanced Sciences. Inc. 
Date: 20-NOV-89 

I T CORPORATI 9H 
ICVOXVILLE. TN 

Appendix I X  Volatile Organics - Modified Current EPA C L P  Protocol - IIV 713 

Client Sample ID: 66570 

Sample Date: N/A 
IT Sample ID: 555368 
Prep Date: 
Analysis Date: (Completed) 09/07/89 
Blank Sample ID: QXM09B909071 
Concentration Units: UG/LITER 

Chloromethane 
Bromomethane 
Vinyl chloride 
Chloroethane 
Methylene chloride 
Acetone 0 Carbon disulfide 
1,l-Dichloroethene 
1.1-Dichloroethane 
Ch 1 or0 f om 
1.2-Dichloroethane 
2-butanone 
1.1.1-Trichloroethane 
Carbon Tetrachloride 
Vinyl Acetate 
Bromodichloromethane 
1.2-Dichloropropane 
cis-1.3-Dichloropropene 
Trichlorotthene 
Dibramchloromethane 
1.1.2-Trichloroethane 
Benzene - 
trans-1.3-Dichloroppene 
Branof o m  
4-Hethyl-2-pentanonq - 
2-Hexanone 
Tetrachlorethene 
1.1.2.2-Tetrach1oroethne 
Toluene 
Chlorobenzene 
Ethylbenzene 
Styrene 

~ Total xylenes 
. Acetonitrile 

10 
10 
10 
10 
5 
10 
11 

S 
5 
5 
5 
10 
5 
5 
10 

5 
S 
S 
S 
S 
S 
5 
5 
S 
10 
10 

S 
S 
S 
S 
S 
5 
S 

200 

U 
U 
U 
U 
U 
U 

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

Parameter 
~~ 

Acro 1 e i n 
Acrylonitrile 
2-Chloro-1.3-butadiene 
3-Chloropropene 
1.2-dibromo-3-chloropropane 
1,2-Dibromethane 
Dibramomethane 
trans-l.4-Dichloro-2-butene 
Dichlorodifluoromethane 
trans-1.2-Dichloroethene 
1.4-Dioxane 
Ethyl cyanide 
Idomethane 
Isobutyl alcohol 
Methacrylonitrile 
Methyl methacrylate 
Pyridine 
1.1.1.2-Tetrachloroethane 
hichlorofluoromethane 
1.2.3-Trichloropropane 

Resu 1 t ---------____- 
10 U 
10 U 
5 U 
5 U 

10 U 
5 U 

10 U 
20 U 
200 U 

5 U 
1000 U 

100 U 
5 U 

3000 U 
10 U 
10 U 

50000 U 
5 U 
5 U 
5 U 

301 
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Advanced Sciences. Inc. 
Date: 20-NOV-89 

IT CORPORATICN 
KNOXVILLE. 74 

Appendix IX Volatile Organics - Modified Current EPA CLP Protocol - HV 713 

Client Sample ID: 66571 

Sample Date: N/A 
IT Sample ID: 555369 
Prep Date: 
Ana lysis Date : (Completed) 09/07/89 
Blank Sample ID: QxM09B909071 
Concentration Units: UG/LITER 

Parameter 

Chloromethane 
Bromornethane 
Vinyl chloride 
Chloroethane 
Methylene chloride 

Carbon disulfide 
1.1-Dichloroethene 
1.1-Dichloroethane 
Chl orof om 
1.2-Dichloroethane 
2-Butanone 
1.1.1-Trichloroethane 
Carbon Tetrachloride 
Vinyl Acetate 
Broamdichloromethane 
1.2-Dichloropropane 
cis-1.3-Dichloropropene 
Trichloroethene 
Dibromochlor-thane 
1.1,2-Trichloroetbane 
Benzene 
trans-1,3-Dichloropropent 
Bromo f om 
4-Hethyl-2-pentanone - 
Z-Hexanone 
Tetracblorethene 
1,1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethylbenzene 0 Styrene 
Total xylenes 
Acetonitrile 

Acetone 

Resu 1 t ----- 
lo 
10 
10 
10 
2 
10 
5 
5 
5 
5 
5 
10 
5 
5 

10 
S 
5 
5 
5 
5 
5 
5 
5 
5 

10 
10 
5 
5 
5 
5 
5 
5 
5 

200 

U 
U 
U 
U 
JB 
U 
U 
U 
u 
U 
U 
U 
U 
U 
u 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
u 
U 
U 
U 
U 
U 
U 
U 

Parameter 

Acrolein 
Acrylonitrile 
2-Chloro-1,3-butadiene 
3-Chloropropene 
1.2-dibromo-3-chloropropane 
1.2-Dibromoethane 
Di bromome t hane 
trans-l.4-Dichloro-2-butene 
Dichlorodifluoroaaethane 
trans-l,2-Dichloroethene 
1.4-Dioxane 
Ethyl cyanide 
Iodomethane 
Isobutyl alcohol 
Methacrylonitrile 
Me thy1 me thacty 1 ate 
Pyridine 
1,1,1,2-Tetrachloroethane 
Trichlorofluoromethane 
1,2,3-Trichloropropane 

.......................... Result 

10 
- 10 

3 
5 
10 

S 
10 
20 
200 

5 
1000 
I00 

S 
3000 

IO 
10 

50000 
S 
5 
S 

-----_ 

302 

'J 
U 
?I 
u 
U 
U 
U 
U 
U 
(I 
U 
Id: 

il 
'J 
li 
U 
U 
U 
U 
U 
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- "CONCENTRATION UNIT' CODES 

Percent Moisture Content % HOISTURE 

% RECOVERY 

s SUIDS 

coLoNIEs/1oo Ea 

Pement Reoovery of Known Spilrd Compound 

Percent So l ids  Content 

ColoOfe~/100 milliliters (baoteriolagical 
concentration) 

W/KG 

MG/ LITER 

UG/KG 

Milligrams per Liter (ppm) 

Miorogram per Kilogram ( ppb) 

UW LITER 

STAHDARD UNITS 

Wiorogram per Liter (ppb) 

Standard pE Units 

Wicrolrhos per Centimeter (oondwtivity 
conuentratfoa) 

PCI/LITBR picoCur1eWLiter (radiologioal oonoentration) 

PCI/O pIOOCur108 /&U (radio1ogio.l oowentration) 

TOTAL Ho Tot.1 mlligrus 

xilligrus ~ . r  Cub10 Ueter 

STD 

RPD 

S k n d u d  DwI8tlon 

WLITBR- 

P 

303 



Hs 

m 

D 

S 

SD 

s1 

s2 

R 

A 

U 

P 

Bf 

n 
Dt 

304 
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Table EDT-4 

€PA CLP ORGANIC QUALIFIERS/RECOVERY FLAGS 

U - Indicates compound was analyzed for but not detected. The sample q u a n -  
t i t a t i o n  limlt mrst be corrected for d i l u t l o n  and for percent moisture. 

J - Indicates an esttmated value. T h f s  f l a g  i s  used either when est imatfng a 
concentration for  tentatively Identified compounds where a 1:l response is 
assured, or when the mss spectral d a t a  indicate the presence of a com- 
pound t h a t  meets the Identification criteria but the result is 
the sample q u a n t l t a t f o n  limit but greater t h a n  zero. 

C - This f l a g  applies t o  pesticide results where the iden t i f i ca t ion  
conf i rned by GC/MS . 

ess t h a n  

has been 

a n k  as 8 - This f l a g  is  used when the analyte f s  found i n  the associated b 
well as i n  the sample. 
and warns the data user t o  take appropriate action. 

I t  indicates possi ble/probable b l a n k  contamination 

E - T h i s  f l a g  identifies compounds whose concentrations exceed the calibration 
range of the GC/MS instrunent for that  speclfic analysis. This  f l a g  wi l l  - not apply t o  pesttctdesjPCBs analyzed by GCIEC methods. If  one or more 
compounds have a response greater t h a n  f u l l  scale, the sanple or extract 
must be diluted and reanalyzed. If the d i l u t l o n  of the extract causes any 
conpounds Identifled In  the f i r s t  analysis t o  be below the Calibration 
range I n  the second analysls, then the results of both analyses shall be 
reported on separate Forms I. The Form I for the diluted sample shall 
have the "DL" suffix appended t o  the sanple number. 

0 - T h f s  f l a g  Identifies a l l  compounds identified i n  an analysis a t  a secon- 
dary d l l u t i o n  factor. 

A - This f l a g  indicates t h a t  a TIC Is a suspected aldol-condensation product. 

X - Estimated value due t o  a confirmed compound which- i s  off-scale I n  b o t h  
col urns . 

Y - Indlstlnguirhabls tromer i n  tentatlvely fdentifled compounds. 

Z - No estimated value reported, or an elevated CRQL reported because matrix 
effects tnterfem w i t h  or obscure the compound on one or both columns. I n  
e i ther  rl tuation, the compound does not confirm as a positive iden- 
tification* - 

- Values outslde of contract requlred QC llmits. 
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CERTIFICATE OF ANALYSIS 

I T  Corporat Ion 
P.O. Box 549 
Oak Rldga, TN 37831 
ATTN: Mary Hall 

October 16, 1989 

~~ 

Job Number: ITNT 44282 (ITNT 35580) P .O Number: 464085 .O 1 

fhls 1s the Certlflcate of Analysls for the followlng sanples: 

Cllent Project ID: Fernald RI/FS 
Date Recefved by Lab: 10/03/89 
Number of Sam1 et : 
Sample Type: 

S l x  (6 )  
Water extracts-ftve (5). Method blank extract-one (1) 

I. Introduction 

On 10/03/89, f lve (5) water extracts and one (1) water mthod blank extract arrlved 
a t  the ITAS-Knoxvllla, Tennessee laboratory from the IT4lxcd Yaste Laboratory In Oak 
Rldga, Tennessee. The l l t t  of analytlcrl tests performed, as well as date of recefpt 
and analysis, can be found i n  the attached report. 

0 
11. Ana lytl cr l Resul tsflethodol ow 

The analytlcal results for this report an presented by analytlcal test. Each set of 
data wlll include sarrgle ldentlficatton t n f o m t i o n  and the analytlcal results. 
Please note that a l l  U P  data am n o t  blink cormcted. Table 1 l is ts  fleld and ITAS 
saaple numbers, $-le ntrlx and analyrlr mquested. 

the extracts wen anrlytrd for Target Cogound L l s t  (TCl.) and addlttonal Appendlx I X  
semlvolatlle orgmlc torpounds by gas chmatogrrphy/mrss spectroscopy ( G C f l S )  i n  
accordance wlth the €PA UP 2/88 S t a t m a t  of YOrL. 

Revlawed and Approved: 
A 

La-bratory 14anagar 



I f  Corporat 1 on 
October 16, 1989 

Clfent Project ID: fe rna ld  RI/FS Job Number: ITNT 44232 a 
I I I . Qual 1 t y  Control 

fhe $fAvo la t l l eS  analyses war8 performed on 09/27, 09/28, 10/03, 10104 and 10/05/89 
by dlrcct In j ec t ion  of sanple ex t rac t  on a Restek RTX-5 cap l l l a ry  column on a 
Flnnlgan 4500 GC/nS/DS. The sanple runs met w l t h  soam problems. The original  
ex t r ac t lon  b lank  (SBLK 1) showed poor ac ld  surrogate  ncove r l e s .  I t  was decfded t o  
r eex t r ac t  the whole pro jec t  and subsrlt a l l  da ta  from both ex t rac t lonr .  The reextrac-  
t fon  was beyond the CLP holdlng tlme. Them uas n o t  enou# s a m l e  left for nS/nSO 
r eex t r ac t lon  on 66564, and so a blank splke and dupl icate  (on SBLK 2) was done Instead. 
Form X ( sur roga te  recovay)  shows the overal l  runs and reruns submltted. Sn the 
MS/HSD analyses ,  s a m l e  66564 showed good solkc recoverfer w l t h  only 2 s l lgh t ly  h l g h  
values;  the blank splkes showed a l l  results w l t h l n  advlsory llmlts (note: the blank 
splke mlx d id  not contaln n-nltrosodl-n-propylamlne). Standardlzatlon was done for 
every Appendlx I X  analyte.  In addl t lon t o  TCl. I n l t l a l  and contlnulng ca l lbra t tons  
(per CLP protocol) ,  dai ly  standards (deslgnrted A9 and AC f o r  Appendlx I X  and addl- 
t l o n a l  conpounds, nspcctlvely) for other  species were run a s  well, and, I n  the 
course of the analyses,  a 5 polnt  ca l lb ra t lon  of a l l  conpounds o ther  than TCL's was 
done; the d a l l y  s tandrrds  were nfe renced  t o  thls cal lbrat lon,  All the standard data 
1s Included l n  thls package. the quan t l t a t lon  1lralts 'Ilsted wen based on standard 
results, CLP protocol, and da ta  from prevlour studles. There wan no other problears 
seen In  flnrl revlaw o f  the data. 

Data mm reported w i t h  q u a l l f i e k  a s  follows: 

U - Coqound analyzed for but n o t  detected. 
E - Compound exceeded CLP ca l lb ra t lon  range. 
0 - Coupound analyzed a t  a sccondrry d l l u t l o n  factor.  
3 - Compound detected but below the cont rac t  mqulfed detect ion llmlt. The 

8 - Comarnd was found i n  the &hod blank. 

, 

0 

value  given was an e t t l n u t e ,  
S Spiked ~ O n g o ~ n b .  

307 
'E . . . 
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I T  Corporat Ion 
October 16, 1989 

rr ANALlmcAL SEBWCES 
5615 MIDDLEBROOK P U G  
ILNOXVUE. TN 

Cl ient  Project I D :  Fernald RI/FS Job Number: ITNT 44282 I TT- 

a >  TABLE 1 

SAUPLE SUHMRY TABLE 

f fe ld  + - - ITAS # Hat rl  x - An a 1 y s i s 

66564 CC9758 Water BNA 

66564 RE CC9758 Water RE-BNA 

66564 6 

66564 S O  

66570 

66570 RE 

66571 

66571 RE 
SBLK 1 

SBLK 2 

SBLK 2 nS 

SBLK 2 US0 

cc9759 

CC9760 

CC9761 

-CC9761 

CC9762 

CC9762 

41434 

01466 

01467 

Q1460 

Water 

Water 

Water 

Wat er  

Water 

Water 

Water 

Water 

W i t  e t  

Water 

Qc-6-BNA 

QC4SD-BNA 

BNA 

RE-BNA 

BNA 

RE-BNA 

QC-USO-HB-BNA 

Abbrevlrtlorn: BllA - Santvolrtller 
- M  ktr lx  Spilt8 
MSO ktrfx tplke bpllcrte 
RE Reprepped/reanrlyted r a n p h  
I@ Method blrnk 
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% MOISTURB 

5 RECOVERY 

% SQIDS 

COLONIEWlOO HI, 

MWKG 

Ho/ LITER 

UG/KG 

UG/ LITER 

STANDARD UNITS 

uEpIos/CY 

PCI/LITER 

PCI/O 

.~COliCBNTRATION UNIT" CODES 

Percent Moisture Content . 

Percent Reaovery of Known Spiked Compound 

Percent Solids Content 

Colonies/lOO m l l l i t e r s  (bacteriolagical 
coaaentration) 

Hilligrams per Liter (ppm) 

Hiurogran per Kilogram ( ppb) 

niurahoa per Centimeter (oonduativity 
uonuontratiod 

piuoCurlea/ G r r  ( rrdiologicrl UoLIEen tratlon) 

Total Illlll,grru 
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Hs 

WD 

D 

S 

SD 

s1 

s2 

R 

A 

0 

P 

BI 

?I 

DL 

, 

3 1  0 
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Table EDT-4 

€ P A  C L P  ORGANIC QUALIFIERS/RECOVERY FLAGS 
z 0 

U - Indicates  compound was analyzed for b u t  not detected. The sample quan-  
t i t a t i o n  limit mrst be corrected for d i l u t i o n  and for percent moisture. 

J - Indicates an estimated value. T h i s  f l a g  i s  used either when estimating a 
concentration f o r  tentatively identified compounds where a 1:l response i s  
assured, o r  when the mass spectral da ta  Ind ica t e  the presence of a com- 
pound t h a t  meets the identification crfteria b u t  the result is less t h a n  
the sample q u a n t i t a t i o n  limit but  greater t h a n  zero. 

C - This f l a g  applies t o  pesticide results where the identification has been 
confirmed by GC/MS. 

6 - This f l a g  is used when the analyte i s  found i n  the associated blank as 
we1 1 as i n  the sample. 
and warns the da ta  user t o  take approiiiate action. 

I t  indicates wsible/probable blank con tamina t ion  

E - This f l a g  identifies compounds whose concentrations exceed the calibration 
range o f  the GC/MS instrunent f o r  t h a t  specific analysis. T h i s  f l a g  will - not apply t o  pestfcides/PC0s analyzed by GC/EC nethods. 
conpounds have a response greater t h a n  fu l l  scale, the samle or extract 
must be diluted and reanalyzed. 
conpounds identified i n  the f i r s t  analysis t o  be below the calibration 
range i n  the second analysis, then the results of both analyses shall be 
reported on separate Fonm I. The Form I for the d i l u t e d  sample shall 
have the "DL" suffix appended t o  the sanple nunber. 

If one or mre 

If  the d i l u t i o n  of the extract causes any 0 

0 - This  f l a g  identifies a l l  compounds fdentified i n  an analysis a t  a secon- 
dary d i l u t i o n  factor. 

A - T h i s  f l a g  indicates t h a t  a.fIC is a suspected aldol-condensation product. 

X - Estimated value due t o  a confirmad corpound whlch is off-scale i n  bo th  
columns 

Y - Indtttinguishable isomer i n  tentatiwly Identified compounds. 

- No estimated value reported, or an elevated CRQL reported because matrix 
effects interfere w i t h  or obscure the m o u n d  on one or bo th  columns. 
eithef-sltuatton, the compound do8s not confirm as a positfve iden- 
tification-. - 

11 

- Values outside o f  contract requind Qc llarits. 

311 
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0 

Advanced Sciences, Inc. IT CORPORATION 

Client Project ID: Fernald RI/FS 

Date: 12-DEC-89 KNOXVILLE. RI 

Job Number: 1Rcn5580 ----- -- --- 
Appendix I X  Base/Neutral/Acid Compounds - Hodified Current EPA CLP Protocol - ME 723 

C1 ient Sample ID: QXnl2B908301 

Sample Date: N/A 
IT Sample ID: QX1434 
Prep Date: 08/30/89 
Analysis Date: (Completed) 09/27/89 

Concentration Units: UG/LXTER 
,- Blank Sample ID: Oxnl2B908301 

Parameter Result 

Pentachloronitrobenzene 
Dial late 
Pheno 1 
bis(2-Chloroethyl)ether 
2-Chlorophenol 
1,3-Dichlorobenzene 
1.4-Dichlorobenzene 
Benzyl alcohol 
1.2-Dichlorobenzene 
2-Hethylphenol 
bis(2-ChloroisopropyI)ether 
444ethylphenol 
N-Nitroso-di-n-propylamine 
Hexachloroethane 
Nitrobenzene 
Isophorone 
2-Nitrophenol 

2,4-0i ch 1 orophenol- 
1,2,4-Trichlor~nzene 
Naphthalene 
4-Chloroani 1 in8 
Hexachlorobutadirm 
4-Chloro-31aethvlphe~l 
2-l4&hylnaphthalene 
Hexachlorocvcl opentadiem 
2,4,6-Trichl orophenol 
2,4,5-Trichlorophenol 
2-Chloronaphthalene 
2-Nitroaniline 
Dimethyl phthalate 
Acenaphthy 1 ene 
2,6-Dinitrotoluene 

2;eDi=thylph0n01 
bi8(2-ChlOrOOthoxy)atbUl@ 

20 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
30 U 
10 U 
50 U 
10 U 
10 U 
10 U 

Parameter Resu 1 t 

3-Nitroaniline so 
Acenaphthene 10 
2.4-Dinitrophenol so 
4441 trophsnol so 
Dibenzof w a n  10 
2.4-Dinitrotoluene 10 
Die thy 1 phtha 1 at e 10 
4-Chlorophenyl pheny 1 ether 10 
F 1 uorene 10 
4-Ni troani 1 ine 50 
4,6-Dinitro-2methylphenol 50 
N-Nitrosodiphenylamine 4 
4-Bramphenyl phenyl ether 10 
Hexachlorobenzene 10 
Pentachlorophenol 50 
Phenanthrene 10 
Anthracene 10 
Di-n-butyl phthalate 10 
Pluoranthene 10 
Pwene 10 
Butyl benzyl phthalate 10 
3.3 ' -Dichlorobenzidine 20 
Benzo (a 1 anthracene 10 
chrusene 10 
bis (2-Ethylhwl) phthalate 10 
Di-n-octyl phthalate 10 
Benzo(b1 f luoranthene 10 
Benzo(k)fluoranthene 10 
Benzo(a1mene 10 
Indene( 1,2,3-cd) meno 10 
Dibenzo(a,h)anthracene 10 
Benzo(g,h, ilmrylene 10 
N-Nitrosodiamthylsmine 10 

- --- 

2-Picoline 312 70 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
J 
U 
U 
U 
U 
U 
u 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
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Advanced Sciences, Inc. 
Date: 12-DEC-89 

IT CORPORATION 
KNOXVILLE, TN 

Client Project ID: Fernald RI/FS Job Number: I'M35580 
~ ~~ - ~ 

Appendix IX Base/Neutral/Acid Compounds - Hodified Current EPA CLP Protocol - WE 723 

C1 ient Sample ID: QXn12B908301 

Sample Date: N/A 
IT Sample ID: 9x3434 
Prep Date: 08/30/89 
Analysis Date: (Coarp 1 eted 1 09/27/89 
Blank Sample ID: Qxn12B908301 
Concentration Units: UG/LITER 

Parameter Resu 1 t 

N-Nitrosomethylethylmine 
Methyl methanesulfonate 
N-N i t rosod i e thy 1 ami ne 
Ethyl methanesulfonate 
Ani 1 ine 

3-Methylphenol 
N-Nitrosopyrrolidine 
Acetophenone 
N-ilitrosomorpholine 
o-Toluidine 
N-iiitrosopiperidine 

2,6-Dichlorophenol 
Hexachloropropene 
8,udi~thulphenethyl~ine 
N-ii i  tro8odi-n-htylmine 
P-Phenylenediamine 
9af ro 1 e 
1,2 , 4, S-Tetruchlorobenzerte 
Isoaatrole 
1.4-Naphthoquinorr, 
m-Dinitrobenzem 
Pent achlorobenzam 

l-ilaphthylamine 
2.3.4.6-Tetrachlorophenol 
S4litro-o-toluidine 
Diphemlamine 
sm-frinitrobenzene 

4-&i nobi phenyl 
Pronaaride 

Pentach loroethane 

O , O , ~ ~ i e t h Y l p h o 8 p ~ ~ O t ~ i ~  

2-Naphthylamine . . -  

menacetin 

- Dinoseb 

10 
10 
10 
10 
10 
20 
10 
10 
10 
10 
10 
10 
10 
10 
20 
10 
20 
so 
10 
10 
10 
10 
10 
20 
170 
120 
10 
20 
10 
10 
10 
so 
30 
20 

-- 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

Parameter Result 

4-Nitrwuinoline-1-oxide lo 
Xethapyrilene 40 
Arami te 10 
p-Dimethylaminoazobenzcne 30 
3,3'-Dimeth~lbenzidine 80 
2-Acetylaminofluorene 10 
7.12-Dimthylbenz(a)anthrace 20 
Hexachlorophene 500 
3-?Iethylcholanthrene 30 

-- - --- 

31 3 
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Advanced Sciences, Inc .  
Date: 12-DE-89 

0 IT CORPORAT I. ON 
KNOXVILLE, TN 

Appendix IX Base/Neutral/Acid Compounds - P(odified.Current E P A  CLP Protocol - RE 723 

Client Sample ID: 66564 

Sample Date: N/A 
IT Sample ID: CC97S8 
Prep Date: 08/30/89 
Analysis Date: (Cawleted) 09/28/89 
Blank Sample ID: QXNl28908301 
Concentration Units: UG/LITER 

Parameter Result 

Pentachloronitrobenzene 
Dial late 
Phenol 
bis(2-Chloroethyl)tther 
2-Chlorophanol 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Benzyl alcohol 
1.2-Dichlorobenzene 
2-Hethy lphenol 
bis(2-ChloroisoproWl)ether 
4-Methylphenol 
Hitrosodi-n-propylamine 
Hexach 1 oroe thane 
Nitrobenzene 
I sophorone 
2-Nitrophenol 
2 * +Dime thy 1 pheno 1 
bis(2-Chloroethoxv)methane 
2.4-Dichlorophenol 
1,2 ~ 4 - l k i c h l ~ ~ n e  
Naphthalene 
4-Chloroani 1 im 
Hexachlorokrtadiene 
4-Chloro-3-aasthy~plm@ 
2-9!ethylnaphthalene 
Hexachlorocyclopentadiene 
2.4,6-lkIchlorophenol 
2,4.5-~ichlorophenol 
2-chloronaphthalene 
2-Nitroanl line 
Dimethyl phthalate 
AcenaphtWlene 
2,6=Dinitrotoluene 

20 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
50 
10 
50 
10 
10 
10 

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

Resu 1 t Parameter 

3-Nitroani line 50 
Acenaphthene 10 
2.4-Dinitrophenol 50 
4-Nitrophenol 50 
Dibenzofuran 10 
2.4-Dinitrotoluene 10 
Diethyl phthalate 4 
4-Chlorophenylphenyl ether 10 
F 1 uorene 10 
4-Nitroaniline 50 
4.6-Dinitro-21neth~lphenol 50 
N-Nitrosodiphenylamine 3 
4-Bromopheny 1 pheny 1 ether 10 
Hexach lorobenzent 10 
Pentachlorophenol so 
Phenanthrene 10 
Anthracene 10 
01-n-butyl phthalate 10 
Fluorantheno 10 
Pyrene 10 
Butyl benzyl phthalate 10 
3.3'-Dichlorobenzidine 20 
Bsnzo(a)anthracene 10 
-sene 10 
bis(2-Ethylhexyl) phthalate 4 
Di-n-octyl phthalate 10 
&nzo(b) f luoranthene 10 
k r w , ( k )  f luoranthene 10 
knzo (a 1 m e n e  10 
lndeno(l,2,3cb)pyrene 10 
Dibenzo (a, hlanthracene 10 
knzo (9 ,  h, 1) pew1 ene 10 
11-)11 trosodlmethylamine 3 1 4 10 
2-Plcollne 70 

----- - 
U 
U 
U 
U 
U 
U 
J 
U 
U 
U 
U 
BJ 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
J 
U 
U 
U 
U 
U 
U 
U 
U 
U 
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Advanced Sciences. Inc. 
Date: 12-DE-89 

Client Project ID: Fernald RI/FS 

IT CORPORATIOII 
KNOXVILLE. Tn 

Job Number: 1TM35580 

Appendix I X  Bass/Neutral/Acid Cam~ounds - Modified Current E P A  CLP Protocol - HE 723 

Client Sample ID: 66964 

Sample Date: N/A 
IT Sample ID: CC9738 
Prep Date: 08/30/89 
Analysis Date: (CoaPpleted) 09/28/89 
Blank Sample ID: oXnl2B908301 
Concentration Units: UG/LITER 

Parame t e t  

N-Nitrosomethylethylamine 
Methyl methanesulfonate 
N-Nitrosodiethylamine 
Ethyl methanesulfonate 
Ani 1 ine 
Pentachlorocthane 0 3-Hethylphenol 
N-Nitrosopyrrolidine 
Acetophenone 
N-Nitrosoamrpholine 
o-Toluidine 
N-Nitrosopiperidina 
0.0,O-Triethylphocrphorothi~ 
2.6-Dichlorophenol 
Hexachloropropene 
a.a-Dimsthylphenethy1~ne 
H I  trwodi-n-butylamine 
p-Phenylenediamine 
Sa f ro 1 e 
1.2.4,3-Tetrachl01robenzene 
I sosa f ro 1 e 
l04-NaphtMu~nOno 
m-Dinitrobenzexw 
Pentach1orobenzem 
2-Naphthylanrine . _  - 
l-lfaphthylamine 
2.3.4.6-Tetrachlorophe~l 
ZMfitro-o-toluidine 
Diphenyl ami ne 
sym-T'ri ni trobenzene 
Phenacat in 

--- - 

+hinobiphenyl 

Dinweb 
* Ronamide 

Resul t 

10 
10 
10 
10 
10 
20 
10 
10 
10 
10 
10 
10 
10 
10 
20 
10 
20 
50 
10 
10 
10 
10 
10 
20 
170 
120 
10 
20 
10 
10 
10 
so 
30 
20 

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

Parameter Resu 1 t 

4-Nitroquinoline-l-oxide 10 U 
Wethapyri lene 40 U 
Arami t e 10 U 
p-Dimethylaminoazobenzene 30 U 
3,3'-DimethylbenzSdine 80 U 
2-Acetylaminofluorene 10 U 
7.12-Dimethylbenz(a)anthrace 20 U 
Hexachlorophene 500 U 
3-Methylcholanthrene 30 U 

- --- --- 
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IT CORPORATION Advanced Sciences, Inc. 
Date: 12-OEC-89 KNOXVILLE, TN 

Client Project ID: Fernald RI/FS Job Number: I R 5 5 8 0  
-7 -- ---- 

0 

Client Sample ID: 6656- 

Appendix I X  Base/Neutral/Acid Compounds - Modified Current E P A  CLP Protocol - WE 723 

I 

Sample Date: N/A 
IT Sample ID: cc9759m 
Prep Date: 08/30/89 
Analysis Date: ( C o w  1 etet 09/2 
Blank Sample ID: QXHl2B908301 
Concentration Units: 35 RECOVERY 

Paramet er 
~~~ 

Phenol 
2-Chlorophenol 
1.4-Dichlorobenzene 
N-NI trosodi-n-propyl amine 
1,2,4-lkichlorobenzene 
4-Ch 1 
Acenaphthene 
4-Nitrophenol 
2,4-Dinitrotoluene 
Pentachlorophenol 
Pyrene 

thy 1 pheno 1 

Resu 1 t -- - 
40 
62 
69 
114 

90 
79 
96 
68 
109 
94 
106 



Advanced Sciences, Inc. 
Date: 12-DEC-89 

Client Project ID: Fernald RI/FS 

1149 
IT CORPORATION 
KNOXVILLE. TN 

Job Number: ITM35580 

Appendix IX Base/Neutral/Acid Compounds - Modified Current E P A  CLP Protocol - ME 723 

Client Sample ID: 6656-D 

Sample Date: N/A 
IT Sample ID: CC9760PISD 
Prep Date: 08/ 30/89 
Analysis Date: (Completed) 09/28/89 
Blairk Sample ID: Qm12B908301 
Concentration Units: % RECOVERY 

Parameter 

Pyrene 
Pheno 1 
2-Chlorophenol 
1.4-Dichlorobenzene 
N-Nitrosodi-n-propylamine 
1.2,4-Trichlorobenzene 
4431 1 oro-hmthy 1 pheno 1 
Acenaphthene 
4-Nitrophenol 
2.4-Dinitrotoluene 
Pentachlorophenol 

Resu 1 t 

123 
42 
65 
70 
104 
88 
78 
98 
57 

89 
107 8 

. '-  . .. 

31 7 
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Advanced Sciences, Inc. IT CORPORATION 
Date: 12-DEC-89 KNOXVILLE, TN 0 
Client Project ID: Fernald Rl/fS Job Number: I'IHf35580 

Appendix IX Base/Neutral/Acid Compounds - Modified Current E P A  CLp Protocol - 13E 723 

--- - --a --------- 

Client Sample ID: 66570 

Sample Date: N/A 
IT Sample ID: CC9761 
Prep Date: 08/30/89 
Analysis Date: (Completed) 09/28/89 
Blank Sample ID: oXnl2B908301 
Concentration Units: UG/LIIER 

Parameter 

PentachloronitroBenztne 
Dial late 
Phenol 
bis(2-Chloroethyllether 
2-Chlorophenol 0 1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Benzyl alcohol 
1.2-Dichlorobenzene 
2-fIethylphenol 
bis(2-C'hloroisopro~l~ether 
I-Hethylphenol 
N-Nitroso-di-rwropylamine 
Hexachloroethane 
Nitrobenzene 
Isophorone 
2-Witrophenol 
2.4-Dimsthylphenol 
bis(2-Chloroethoxv)methane 
2.4-Dlchloro~h8nol 
1.2. +"klchlombemne 
Naphthalene 
4-43 1 oroant 1 $be- 
Hexachlorobutadiem 
4-Cblor0=3-mbtbyl~bnol 

Hexachlorocyclopentadlene 
2,4,6-Trichlorophenol 
2.4 . 5-Tr i ch 1 oropheno 1 
24hloronaphthalene 
2-1~1 troani 1 ine 
Dimethyl phthalate 
Acenaphthvlene 
2.6-Dinitrotoluene 

2*thylMphthlOm - 

20 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
so 
10 
so 
10 
10 
10 

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

Parame t er Resu 1 t 

3-Nitroaniline 50 
Acenaphthene 10 
2,4-Dinitrophenol 50 
4-Nitrophenol ' 50 
D i benzo f w a n  10 
2.4-Dinitrotoluene 10 
Diethyl phthalate 10 
4-Chlorophenyl~henyl ether 10 
Fluorene 10 
4-Nitroaniline so 
4.6-Dinitro-2-msthylphenol 50 
N-Nitrosodiphenylamine 2 
4-Bromophenyl Phenyl ether 10 
Hexachlorobenzene 10 
Pentachlorophenol 50 
Phenanthrene 10 
Anthracene 10 
Di-n-butyl phthalate 10 
Fluoranthene 10 
purene 10 
Butyl benzyl phthalate 10 
3,3'-Dichlorobenzidine 20 
Benzo(a1anthracene 10 
Chxmene 10 
bis(2-Ethylhexvl) phthalate 4 
Di-rt-octyl phthalate 10 
Benzo(b)f luoranthene 10 
Benzo(k1fluoranthene 10 
Benzo(a)pyrene 10 
Indene( 1.2.3-cd) m e n e  10 
Dibmzo(a.h)anthracene 10 
bnZ0 (S h . i 1 WrYl One 10 
N-Witrosodiasthylamine 31 8 10 
2-Picoline 70 

-- --- 
U 
U 
U 
U 
U 
U 
u 
U 
U 
U 
U 
BJ 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
J 
U 
U 
U 
U 
U 
U 
U 
U 
U 
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Date: 12-DEC-09 

Client Project ID: Fevnald RI/FS 0 
Advanced Sciences. Inc. IT CORPORATION 

KNOXVILLE. RI 

Job Nu~~ber:~I1HT35580 
~~ 

Appendix IX Base/Neutral/Acid Compounds - Modified Current E P A  CLP Protocol - HE 723 

Client Sample ID: 66370 

Sample Date: N/A 
IT Sample ID: CC976 1 
Prep Date: 08/30/89 
Analysis Date: (Corn 1 eted) 09/ 28/89 
Blank Sample ID: Oxn12B900301 
Concentration Units: UG/LITER 

Parameter Resu 1 t 

N-Nitrosomethylethylamine 10 U 
Methyl methanesulfonate 10 U 
N-Nitrosodiethylamine 10 U 
Ethyl methanesulfonate 10 U 
Ani 1 ine 10 U 
Pentachloroethane 20 U 
3-Hethylphenol 10 U 
N-Nitrosopymol idine 10 U 
Acetophenone 10 U 
N-Nitrosamrpholine 10 U 
a-To 1 u i di ne 10 U 
N-Nitrosopiperidine 10 U 
O.O,O=l'kiethylphosphorothioa 10 U 
2.6-Dichlorophenol 10 U 
Hexachloropropene 20 U 
a,a-Dimethylphonethylamine 10 U 
Mitrosodi-n-butylamine 20 U 
p-Phenylenediamine 30 U 
Safrole 10 U 
1,2.4.S-Tetrachlorobemno 10 U 
I 808afroh 10 U 
1.4-NaphthoquinOrw 10 U 
m-Dini trobenzene 10 U 
Pent ach 1 ombemeno 20 U 
2-Naphthylamine . _  - 170 U 
l-Naphthylamine 120 U 
2,3,4,6-Tetrachlorophenol 10 U 
3-Nitro-o-toluidine 20 U 
Diphenylamine 10 U 
~Tklnitrobenzene 10 U 
Phenacetin 10 U 
4-AmInobiphenyl 50 U 
Pronamide 30 U 
Dimsob 20 U 

- I _ -  -- Parame t er Resu 1 t 

4-Nitroquinoline-1-oxide 
Methapyri lene 
Aramite 
p-Dimethylaminoazobenzene 
3.3'-Dimethylbenzidine 
2-Acetylaminofluorene 
7,12-Dimthylbenz(a)anthrace 
Hexachlorophene 
3-?lethylcholanthrene 

__ ~- 

lo 
40 
10 
30 
80 
10 
20 

500 
30 

31 9 



Advanced Sciences. Inc. 
Date: 12-DEC-89 

Client Project ID: Fqrnald RI/FS 0 
1149 

IT CORPORATION 
K N O X V I U E .  RI 

Job Number: ITKr35580 

Appendix I X  Base/Neutral/Acid Canpounds - Modified Current EPA CLP Protocol - E 723 
Client Sample ID: 66571 

Sample Date: N/A 
IT Sample ID: CC9762 
Prep Date: 08/30/89 
Analysis Date: (Camp 1 eta) 09/ 28/89 
Blank Sample ID: WI128908301 
Concentration Units: UWLITER 

Parameter 

Pentach I oroni trobenzenc 
Dial late 
Phenol 
bis(2-Chloroethyl)ether 
2-Chlorophenol 
1.3-Dichlorobenzene 
1.4-Dichlorobenzene 0 Benzyl alcohol 
1.2-Dichlorobenzene 
2-Hethylphenol 
bis(2-Chloroisopro~l)ether 
eE(ethylpheno1 
N-Nitrosodi-n-prowlamine 
Hexachloroethane 
Nitrobenzene 
Isophorone 
Z-Nitrophenol 
2 , +Dimethyl pheno 1 
bis (2-Chloroethoxy)asthane 
2.eDichlorophenol 
1.2,4-Tri chlorobenzene 
Naphthalene 
4-Chloroanilim 
Hexachlorobutadiene 
4-Ch 1 oro-3-msthyl phenol 
2-i48thylnaphthalene - 
Hexachlorocyclopentadione 
2,4,6-Tri chloropheno 1 
2,4.3-Trichlorophenol 
2-Chloronaphthalene 
2-Nitroani 1 ine 
Diamthyl phthalate 0 Acenaphthylene 
2,6-Dinitrotoluene 

--- Resu 1 t 

20 
10 
17 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
'10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
SO 
10 
50 
10 
10 
10 

U 
U 

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

Parameter Resu 1 t 

3-Nitroaniline 
Acenaphthene 
2,4-Dinitrophenol 
4-Nitrophenol 
Dibenzofvan 
2,4-Dinitrotoluenc 
Diethyl phthalate 
eChlorophenylpheny1 ether 
Fluorene 
4-Nitroaniline 
4.6-Dinitro-2-methylphenol 
N-Nitrosdiphenylamine 
4-Brcmophenyl phenyl ether 
Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Di-n-butyl phthalate 
Fluoranthene 
Pyrene 
Butyl benzyl phthalate 
3,3'-Dichloroberuidine 
Benzo(a)anthracene 
Chryscne 
bis (2-Ethylhexyl) phthalate 

Benzo(b) f luoranthene 
Benzo(k) f luoranthene 
Bern (a 1 pyrene 
Meno( 1.2 , 3 c d )  m e n e  
Dibenzo(a ,h)anthraceno 
Benzo (g , h, i 1 pew lone 
N-nitrosodimethy lamine 
2-Picoline 

D i - e t y l  Phthalate 

320 

50 
10 
50 
50 
10 
10 
2 
10 
10 
50 
so 

3 
10 
10 
50 
10 
10 
10 
10 
10 

3 
20 
10 
10 
5 
10 
10 
10 
10 
10 
10 
10 
10 
70 

U 
U 
U 
U 
U 
U 
J 
U 
U 
U 
U 
83 
U 
U 
U 
U 
U 
U 
U 
U 
J 
U 
U 
U 
J 
U 
U 
U 
U 
U 
U 
U 
U 
U 
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Advanced Sciences, Inc. 
Date: 12-DEC-89 

Client Project ID: Fernald RI/FS 

IT CORPORATION 
KNOXVILLE, TN 

Job Number: I"INr35580 

Appendix IX Bast/Neutral/Acid Compounds - Modified Current E P A  CLP Protocol - HE 723 

Client Sample ID: 66571 

Sample Date: N/A 
IT Sample ID: CC9762 
Prep Date: 08/30/89 
Analysis Date: (Completed) 09/28/89 
Blank Sample ID: Oxn12B908301 
Concentration Units: UG/LITER 

Parameter Resu l t 

N-Nitrosomethylethylmine 10 
Methyl methanesulfonate 10 
N-Nitrosodiethylamine 10 
Ethyl methanesulfonate 10 
Ani 1 ine 10 

3-Hathylphenol 10 
N-NitroJopmoIidine 10 
Acetophenone 10 
N-NitrosoQorpholine 10 
o-Toluidine 10 
N-Nitrosopiperidine 10 
O.O.O-lkiethylp~~phorothi08 10 
2,6-Dichlorophanol 10 
Hexachloropropemt 20 
a,a-Di~thylphenethl~~ne 10 
N-#itroaodi-n-butylamine 20 
p-Phenv 1 e n d  i ami ne 30 
Safrole 10 
1 , 2.4.5-Tetrachlerobeazene 10 
I swa f rol e 10 
1,4=Naohthaquinam 10 
m-Dinitrobenzenr- 10 
Pentachlombenzan8- 20 

170 
l-ilaphthl amine 120 
2.3.4,6-Tetrachloro~he~l 10 
Hi tro-o-toluidine 20 
Diphenylamine 10 
syw'i'rini trobanzena to  
Phenacet In 10 

c Pronamlbe 30 
Dinoseb 20 

Pentachl oroethane 20 

. -  2-)laphthyi~ni- . 

0 4-mnobipheny1 30 

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

Parameter Resu 1 t 

4-Nitroquinoline-1-oxide lo 
Hethapyriltne 40 
kami te 10 
P-Dimethylaminoazobnzene 30 
3,3'-Dimethylbenzidine 80 
2-Acetylaminofluorene 10 
7.12-Dimethylbenz(a)anthrace 20 
Hexachlorophene 500 
3-llethylcholanthrene 30 

--- -- - 

321 

~~~~ 

U 
U 
U 
U 
U 
U 
U 
U 
U 
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0 Advanced Sciences, Inc. 
Date: 12-DEC-89 

IT CORPORATION 
KNOXVILLE. R( 

Client Project ID: Feknald RI/FS Job Number: I'TM35580 - ---- --I_- 

Appendix 1X Base/Neutral/Acid Compounds - W i f i e d  Current E P A  CLP Protocol - HE 723 

Client Sample ID: UXI¶l2B910031 

Sample Date: N/A 
IT Sample ID: QX1466 
Prep Date: 10/03/89 
Analysis Date: (CoQpleted) 10/03/89 
Blank Sample ID: Qxnl2B910031 
Concentration Units: =/LITER 

Parameter 

Pentachloronitrobenzene 
Dial late 
Phenol 
bis(2-Chloroethyl)ether 
2-Chlorophenol 
1,3-Dichlorobenzene 
lD4-Dichlorobenzene 
Benzyl alcohol 
1,2-Dichlorobenzene 
2-F(ethylphenol 
bis(2-Chloroisopro~l)ether 
4-Methylphenol 
N-Nitroaodi-n-prowlamine 
Hexachloroethane 
Nitrobenzene 
fsophorone 
2-Nitrophenol 
2;4-Dimethylphenol 
bis(2-Chloroethorn)methana 
2.4-Dichloro~henol 

Naphthalene 
4-Chloroani 1 im. 
Hexachlorobuta6lem 
-1 oro-3-~rstWl phenol 
2-bthylnaphthalene 
Hexach lorocyc 1 owntadiene 

2,4,3-Trichloro~~nl 
2-atloronaphthalene 
2-m t m i  1 in0 
Dimthy1 phthalate 
Acenaphthylene 
2.6-Diftitrotoluene 

--e---- 

1.2.4-Tri~hl0~'ohr~ 

2 , 4,6-lki ch 1 oropheno 1 

Resul t 

20 
10 
10 
10 
10 
10 
10 
10 
10 
LO 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
30 
10 
50 
10 
10 
10 

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

Parameter Resu 1 t 

3-Nitroaniline 50 
Acenaphthene 10 
2.4-Dinitrophenol 50 
4-Nitrophenol 50 
Dibenzofuran 10 
2.4-Dinitrotoluene 10 
Diethyl phthalate 10 
4-Chlorophenylphenyl ether 10 
F1 uorene 10 
4-Nitroaniline so 
4,6-Dinitro-2-methylphenol 50 
N-Nitroeodiphenylamine 5 
4-Bromophenyl phenyl ether 10 
Hexachlorobenzene 10 
Pentach loropheno 1 50 
Phenanthrene 10 
Anthracene 10 
Di-n-butyl phthalate 10 
Fluoranthene 10 
Pyreno 10 
Butyl benzyl phthalate 10 
3,3'-Dichlorobenzidine 20 
Benzo(a)anthracene 10 
Chrysene 10 
bis(2-Ethylhexyl) phthalate 6 
Di-n-xtyl phthalate 10 
Benzo(b)fluoranthene 10 
Benzo(k) f luoranthene 10 
Benzo (a 1 pyrene 10 
Indew( 1,2,3-cd) m e n e  10 
Dibenzo(a,h)anthracene 10 
Benzo (g , h, i 1 ptrylene 10 
N-Nitro8odimethylamine 
2-Picoline 

-- --- 

322 :8 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
J 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
u 
U 
J 
U 
U 
U 
U 
U 
U 
u 
U 
U 
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Advanced Sciences, Inc. 0 Date : 12-DEC-69 
IT CORPORATION 
KNOXVILLE, TN 

Client Project ID: Fetnald RI/FS Job Number: I'Rcr35580 - - --- 
Appendix IX Base/Neutral/Acid Compounds - Hodified Current &PA CLP Protocol - ME 723 

Client Sample ID: Qxnl2B910031 

Sample Date: N/A 
IT Sample ID: QX1466 
Prep Date: 10/03/89 
Analysis Date: (Completed) 10/03/89 
Blank Sample ID: Oxnl2B910031 
Concentration Units: UG/LITER 

Parameter Resu 1 t 

N-Nitrosomethylethylamine 10 U 
Methyl methanesulfonate 10 U 
N-Nitrosodiethylamine 10 U 
Ethyl methanesulfonate 10 U 
Ani 1 ine 10 U 

3-Xethylphenol 10 U 
N-iiitrosopymolidine 10 U 
Acetophenone 10 U 
N-Witrosomorpholine 10 U 
*Toluidine 10 U 
H i  trosopi per id ine 10 U 
0.0.0-Triethylphosphorothioa 10 U 
2.6-Dichlorophenol 10 U 
Hexachloropropene 20 U 
a.a-Dimethylphenethy1amine 10 U 
N-Nitrosodi-n-butylamine 20 U 
p-Phenylenediamine 50 U 
Safrole 10 U 
1.2.4, S-Tetrachlorobenzene 10 U 
I sosa f role 10 U 
1.4-Naphthoquinona 10 U 
PDlnitrobenzeno 10 U 
Pentachlorobensene 20 U 
2-Naphtb~lami1~ .. - 170 U 
l+?aehthylamine 120 U 
2,3.4,6-Tetrachlorop~nol 10 U 
5-Nitro-o-toluidine 20 U 
Diphenylamine 10 U 
syPr-lkinitroberkzene 10 U 

.A 4-hinobiehenyl 50 U 
Pronsside 30 U 

20 U Dinoaeb 

---1 - - 

0 Pentachloroe thane 20 U 

Phenacetin 10 U 

& 

Parameter Resu 1 t 

4-Nitroquinoline-1-oxide 10 U 
Methapyrilene 40 U 
Arami te 10 U 
P-Dimethy 1 aminoazobenzene 30 U 
3.3 ' -Dimethy 1 benzidine 80 U 
2-Acet~laminofluorene 10 U 
7.12-Dimethylbenz(a)anthrace 20 U 
Hexachlorophene 500 U 
344ethylcholanthrene 30 U 

-- ----- --- 

323 



Advanced Sciences, Inc. 0 Date: 12-DEC-89 
IT CORPORATION 
KNOXVILLE, TN 

Client Project ID: Fernald RI/FS 

Appendix 1X Base/Neutral/Acid Compounds - Modified Current E P A  CLP Protocol - HE 723 

Job Number: ITKf35580 ------- 

C1 ient Sample ID: QXn128910031~ 

Sample Date: N/A 
IT S-18 ID: QX1466rls 
Prep Date: 10/03/89 
Analysis Date: (Camp 1 e ted 1 10/03/89 
Blank Sample ID: QXnl2B910031 
Concentration Units: % RECOVERY 

Parame t er 

Phenol 
2-Chlorophenol 
1.4-Dichlorobenzene 
N-Nitrosodi-n-propylamine 
1.2.4-Tkichlorobenzene 
eChloro-3lwthylphenol 
Acenaphthene 
4-Nitrophenol 
2.4-Dinitrotoluene 
Pentachlorophenol 
Pyrene 

- -- Resu 1 t 

23 
48 
60 
0 
73 
74 
86 
14 
83 
54 
104 

-- 

.. . . ' -  

I 
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Advanced Sciences, Inc. 0 Date: 12-DE-89 
IT CORPORATION 
KNOXVILLE. TH 

Client Project ID: Fernald RI/FS Job Number: IRFT35580 

Appendix IX Base/Neutral/Acid Compounds - Xodified Current E P A  CLP Protocol - HE 723 

---- -----------_-_------------- 

Client Sample ID: Qxnl2B910031MSD 

Sample Date: W/A 
IT Sample ID: QXl466llsD 
Prep Date: 10/03/89 
Analysis Date: (Cmpleted) 10/03/89 
Blank Sample ID: Oxn12B910031 
Concentration Units: L RECOVERY 

, 

Parameter 

Phenol 
2-Ch 1 orophenol 
1.4-Dichlorobenzene 
N-Nitrosodi-n-propylamine 
1,2,4-TVichlorobenzene 
4-Chloro-31mthylphenol 
Acenaphthene 
+Nitrophenol 
2,4-Dinitrotoluene 
Pentachlorophenol 
Pyrene 

--- -- Resu I t 

27 
66 
64 
0 
77 
74 
82 
22 
82 
64 

109 

325 
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Advanced Sciences, Inc. 
Date: 12-DEC-89 

Client Project ID: Fe'rnald RI/FS 

IT CORPORATION 
KNOXVILLE, TN 

Job Number: 17H[35580 

Appendix IX Basa/Neutral/Acid Compounds - Hodified Current EPA CLP Protocol - ME 723 
Client Sample ID: 66564R 

Sample Date: N/A 
IT Sample ID: CC9758R 
Prep Date: 10/03/89 
Analysis Date: (Completed) 10/03/89 
Blank Sample ID: Qxnl2B910031 
Concentration Units: UG/LIT€R 

Paramet er Resu 1 t 
-~~ 

Pentachloronitrobenzene 
Dial late 
Phenol 
bis(2-Chloroethyl)ether 0 2-Chlorophenol 
1,3-Dichlorobenzene 
1,4-Dichlorobenzena 
Benzyl alcohol 
1,2-Dichlorobenzene 
2-Methylphenol 
bis(2-Chloroisopropy~)ether 
44bthylphenol 
Mitrosodi-n-propy1amirm 
Hexachloroethane 
Nitrobenzene 
I sophorone 
2=Nitrophonol 

bis (2-Chlorootboxu)methane 
2,4-Dichloroe~l 

Naphtha1 one 
4-Chloroani 1 in+ 
HexachlorohutmMtm 
4 - C h l O r o - ~ t h Y 1 P ~ l  
24kthy 1 naphthalena 
Hexachlorocyclopentadieno 

2, GOimthYlPheno1 

1 # 2 D & ~ i c h l ~ ~  

2, 4, 6-TriChlorOPherrOl 
2 ~ 4 ~ ~ l k i c b l ~ p ~ l  
2-chl m M p h t h a  1 em 0 24titroaniline 
Di-thvl phthalate 
Acenapbthylene 
2,6-Dinitrotoluene -. 

40 U 
20 U 
20 U 
20 U 
20 U 
20 U 
20 U 
20 U 
20 U 
20 u 
20 U 
20 U 
20 U 
20 U 
20 U 
20 U 
20 U 
20 U 
20 U 
20 U 
20 U 
20 U 
20 U 
20 U 
20 U 
20 U 
20 U 
20 U 
100 U 
20 U 

100 U 
20 U 
20 U 
40 U 

Paramet er Resu 1 t 

3-Nitroaniline 100 
Acenaphthene 20 
2.4-Dinitrophenol 100 
4-Nitrophenol 100 
Dibenzofuran 20 
2.4-Dinitrotoluene 20 
Diethyl phthalate 20 
4-Chlorophenylphenyl ether 20 
Fluorene 20 
4-Nitroaniline 100 
4,6-Dinitro-2-methylphenol 100 
Mitrojodiphenylamine 6 
4-Broeophenyl phenyl ether 20 
Hexachloroknzene 20 
Pentachlorophenol 100 
Phenanthrene 20 
Anthracene 20 
Di-n-butyl phthalate . 20 
Fluoranthene 20 
m e n e  20 
&ty1 benzyl Phthalate 20 
3.3 ' -Di ch 1 orohnz id i ne 40 
brnao (a) anthracene 20 
Qlrvaene 20 
bia(2-Ethylhexvl) phthalate 20 
Dl-rr-octul phthalate 20 
-(b) f luoranthene 20 
m ( k )  f luoranthene 20 
Bamo(a)mene 20 
fldeno( 1.2, sal) m e n 8  20 
Dibonzo(a , hlanthracene 20 

H i  trosoblmethvlanine 20 
2-Picol in0 140 

--- -- ------ 

326 20 k w  (0 .  ha i PeryleM 

7 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
BJ 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
0 
U 
U 
U 
U 
U 
U 
U 
U 
U 

, 
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Advanced Sciences, Inc. 
Date: 12-DEC-89 

IT CORPORATIOI( 
KNOXVILLE. R( 

Client Project ID: Fefnald RI/FS Job Number: ITNT35580 

Appendix IX Base/Neutral/Acid Compounds - Modified Current EPA CLP Protocol - ME 723 

Client Sample ID: 665648 

Sample Date: N/A 
IT Sample ID: CC9738R 
Prep Date: 10/03/89 
Analysis Date: ( C a w  let&) 10/03/89 
Blank Sample ID: oXnl2B910031 
Concentration Units: UG/LITER 

Parameter 

N-Nitrosomethylethylmine 
Methyl methanesulfonate 
N-Nitrosodiethylamine 
Ethyl mothanesulfonate 
Ani 1 ine 
Pentachloroethane 
3-hthylphenol 
N-Nitrosopmolidine 
Acetophenone 
N-NitrosorPorpholine 
o-Toluidine 
N-Nitrosopiperidine 

2,6-Dichloro~henol 
Hexachloropropene 
a,a-Dinrsthylphenethl~i~ 
N-Ni trosodi-n-buty 1 mine 
o-Phew 1 mediami ne 
Safrole 

1809af rol e 

PP-Dini trobonzem 
Pentach 1 ombenzene 
l-NS~htbyl@n~ . . -- 
l+aphthylamine 
2.3,4.6-Tetrachlorophenol 
3-Nitro-o-toluidine 
Dioheaylamlne 
8ym-T'ri nl trobnzene 
Phenacetin 
4-Amlnobleheny1 

Dinoaeb 

0,o , (thhthy 1 phosphorothioa 

1,2,4,~TObaChlO~I¶Z8W 

l D 4 - N a P h t h O q U i ~  

Pronamide 

Resu 1 t 

20 
20 
20 
20 
20 
40 
20 
20 
20 
20 
20 
20 
20 
20 
40 
20 
40 

100 
20 
20 
20 
20 
20 
40 
340 
240 
20 
40 
20 
20 
20 
100 
60 
20 

-- 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U.  
U 
U 
U 
U 
U 
U 
U 
U 
U 

Parameter Rtsul t 

4-Nitroquinoline-1-oxide 20 U 
Hethapyrilene 80 U 
Arami te 20 U 
p-Dimethyl~inoazobnzene 60 U 
3,3'-Dimethylbenzidine 160 U 
2-Acetylaminofluorene 20 U 
7,12-Dimethylbenz[a)anthrace 40 U 
Hexachlorophene 1000 U 
3-?lethylcholanthrene 60 U 

--- --_I_ ------- 

327 
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Advanced Sciences, Inc. 
Date: 12-DEC-89 

IT CORPORATION 
KNOXVILLE, TN 

Client Project ID: Feknald RI/FS Job Number: IRcn5580 

Appendix IX Base/Neutral/Acid Compounds - Hodified Current EPA CLP Protocol - HE 723 
- - - ------_I__--- 

Client Sample ID: 66570R 

Sample Date: N/A 
IT Sample ID: CC976 1R 
Prep Date: 10/03/ 89 
Ana lysis Date : (Completed) 10/03/89 

Concentration Units: UG/L,ITER 
Blank Sample ID: ~ x n i z ~ g i o o ~ i  

Paramt t er Result -- 
P8ntachloronitrobenzene 
Dial late 
Phenol 
bis(2-Chloroethyl)ether 
2-Chlorophenol 
1.3-Dichlorobenzene 
l,+Dichlorobenzene 
Benzyl alcohol 
1,2-Dichlorobenzene 
2-W thy 1 pheno 1 
bis(2-Chloroisopropyl)ether 
44ethyl phenol 
N d i  trwodi-n-propyl mine 
Hexachloroethane 
Nitrobenzene 
I sophorone 
2-Ni ttoehenol 
2,4=Dimsthylphenol 
bis (2-Chloroethoxy)mtham 
2,4-Dichloroebnol 
1 0 2 0 4 - ~ i c h l ~ n z e n e  
Naphthalene 
44% 1 oroani 1 in 
Hexachlorobutadiem 
4-Chloro-3arSthvlelaenol 

Hexachl orocycl opentadiene 

2,4 5-lki ch 1 orophenol 
2=Chloronaehthalerm 
2-Nitroaniline 
Dimethyl phthalate 
Acenaphthvlerm 
2,6-i)initrotoluene 

2-M8tWl Mphtha18M 

2,4,6-'ki~hl0r0phen01 

20 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
so 
10 
50 
10 
10 
10 

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

Parameter Resu 1 t 

3-Nitroaniline 50 
Acenaphthene 10 
2.4-Dinitrophenol 50 
4-Nitrophenol 50 
Dibenzofuran 10 
2.4-Dinitrotoluene 10 
Diethyl phthalate 10 
4-Chlorophenylphenyl ether 10 
P luorene 10 
4-Nitroaniline 50 
4.6-Dinitro-2+~ethylphenol 50 
N-Nitrosodiphenylamine 10 
4-Bromophenyl phenyl ether 10 
Hexachlorobenzene 10 
Pentachlorophenol 50 
Phenanthrene 10 
Anthracene 10 
Di-n-butyl phthalate 10 
Fluoranthene 10 
Pvrene 10 
Butyl benzyl phthalate 10 
3,3'-Dichlorobenzidine 20 
Benzo(a1anthracene 10 
Chrysene 10 
bis(2-Ethylhexyl) phthalate 10 
Di-n-octyl phthalate 10 
Benzo(b)fluoranthene 10 
Benzo(k1 t luoranthene 10 
Benzo(a)wrene 10 
I ~ e n o ~ l , 2 , 3 - c d ~ ~ e n e  10 
Dibenzo(a,b)anthracene 10 
Benzo to, h, i 1 pervlene 10 
N-Nitroaodimethylamine 328 10 
?-Picoline 70 

-- --- -- - -- 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 



Advanced Sciences. Inc. 0 Date: 12-DEC-89 

Client Project ID: Feinald RI/FS 

IT CORPORATION 
mxv1LLE. TN 

Job Number: ITNT35580 

Appendix IX Base/Neutral/Acid Compounds - Modified Current EPA CLP Protocol - 13E 723 

Client Sample ID: 665708 

Sample Date: N/A 
IT Sample ID: CC9761R 
Prep Date: 10/03/89 
Analysis Date: (Completed) 10/03/89 
Blank Sample ID: Qxn12B910031 
Concentration Units: UG/LITER 

Par ame t er Resu 1 t 

N-Nitrosomethylethylamine 
Methyl methanesulfonate 
N-Nitrosodiethylamine 
Ethyl methanesulfonate 
Ani 1 ine 
Pentachloroethane - 

3-Hethvlphenol 
Hitrosopyrrolidine 
Acetophenone 
N-Nitrosoaaorpholine 
o-Toluidine 
Hitroaopiperidine 

2,6-Dichlorophenol 
Hexachloropropene 
a,a-Dimthylphenethylamine 
N-Witrosodi-n-buty 1 amine 
p-Pheny 1 enediami ne 
Sa f ro 1 e 
1,2,4,3-'etrachlorobenzene 
Isoaafrole 

m=Dini trobenune 
Pentachlorobenzem 
2-Napbthylamine . .  - 
14aphthylamine 
2,3,4,6-Tetrachlorophenol 
54titro-o-toluidine 
Di pheny 1 amine 
syb'lkinitrobenzene 

0,0DO-Tri8thylPhosPhOthi~ 

fD~&PhthOqUfSIOM 

0 Phenacetin 
t +Ami nobi phony 1 
/ Prommibe 

Dino8eb 

10 
10 
10 
10 
10 
20 
10 
10 
10 
10 
10 
10 
10 
10 
20 
10 
20 
50 
10 
10 
10 
10 
10 
20 
170 
120 
10 
20 
10 
10 
10 
30 
30 
20 

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

- 

Parameter Resu 1 t 

4-Nitroquinoline-l-oxide 10 U 
Methapyrilene 40 U 
Arami te 10 U 
P-Dimethvlaminoazobenzene 30 U 
3,3'-Dimethylbenzidine 80 U 
2-Acet~laminotluorene 10 U 
7,12-Dimeth~lbenz(a)anthrace 20 U 
Hexachlorophene so0 U 
3Methylcholanthrene 30 U 

----- ---- 
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Advanced Sciences, Inc. IT CORPORATION 

Client Project ID: Fwnald RI/FS Job Number: IRcn5580 

Date: 12-DEC-89 KNOXVILLE. Tn 

- 
Appendix IX Base/Neutral/Acid Compounds - Hodified W e n t  EPA CLP Protocol - H€ 723 

Client Sample ID: 66571R 

Sample Date: N/A 
IT Sample ID: CC9762R 
Prep Date: 10/03/89 
Analysis Date: (Completed) 10/03/89 
Blank Sample ID: Qxn128910031 
Concentration Units: UG/LITER 

Parameter Real t 

Pentachloronitrobenzene 
Dial late 
Pheno 1 
bia(2-Chloroethyl)ether 
2-Chlorophenol 
1,3-Dichlorobenzene 
1.4-Dichlorobenzene 
Benzyl alcohol 
1.2-Dichlorobenzene 
2-n6thylphenol 
bia(2-Chloroisopropyl)et~r 
4-?Iethylphenol 
N-Nitrosodi-n-prowlaaine 
Hexachlorcmthane 
Nitrobenzene 
Isophorone 
Z-Witrophenol 
2,eOimsthylehenol 
bir (2-Chlar00thaon)methana 
2,4-Dichlorophenoi 
1,2,4-Trichlorobenzena 
Naphtha 1 em 
4-Chloroanilfns- 

~-CMOKP~IDO~WI~~O-~I 
2448th~ 1 naphtha l e k  
Hexa chlorocvcl oeentadi em 
2,4,6-lkichloropheml 
2.4,S-Trichl orophenol 
2-Chloronaphthalene 
2+itroaniline 
DiwthYl phthalate 
Acenaphthylene 
2,bDinitrotoluene 

Hexachlorobutudiura 

20 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
50 
10 
50 
10 
10 
10 

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

Parameter Resu 1 t 

3-Nitroaniline 
Acenaphthene 
2.4-Dinitrophenol 
4-Nitrophenol 
Dibenzofuran 
2.4-Dinitrotoluene 
Diethyl phthalate 
4-Chlorophenylphenyl ether 
Fluorene 
4-Ni troani 1 ine 
4,6-Dinitro-2-~~ethylphenol 
N-Ni trosodi phew 1 ami ne 
4-Brmophewl phenyl ether 
Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Di-n-butyl phthalate 
Fluoranthem 
Pyreno 
Butyl benzyl phthalate 
3,3'-Dichlorobenzidine 
Benzo(a)anthracene 
Chrusene 
bis(2-Ethylhexul) phthalate 
Di-n-octyl phthalate 
Benu, (b) f luoranthene 
Benu, (k) f luoranthene 
hnzo (a 1 m e n 8  

Dibenzo(a.h)anthracem 
Benzo(g,h.l)perylene 
N-Nitr~obimethylamine 
2-Pic01 in8 

tndeno ( 1.2.3-cd) P Y T ~ M  

390 
3 

so 
10 
50 
SO 
10 
10 
10 
10 
10 
so 
so 
10 
10 
10 
so 
10 
10 
10 
10 
10 
10 
20 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
70 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
v 
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Advanced Sciences. Inc. IT CORPORATION 
Date: 12-DEC-89 KNOXVILLE, TN 

Client Project ID: Fernald RI/FS Job Number: ITNT35580 

Appendix IX Base/Neutral/Acid Compounds - Modified Current EPA CLP Protocol - IIE 723 

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

Client Sample ID: 66571R 

Sample Date: N/A 
IT Sample ID: CC9762R 
Prep Date: 10/03/89 
Analysis Date: (Completed) 10/03/89 
Blank Sample ID: QlMl2B9 10031 
Concentration Units: UG/LITER 

Parameter Result 

N-Nitrosornethylethylamint 
Methyl methanesulfonate 
N-Ni t rosodi ethy 1 ami ne 
Ethyl methanesulfonate 

Pentachloroethane 
3-Methylphenol 
N-Nitrosopyrrolidine 
Acetophenone 
N-Nitrosomorpholine 
+Toluidine 
N-Nitrosopiperidine 
0.0.0-Triethylphosphorothioa 
2.6-Dichlorophenol 
Hexachloropropene 
a,a-D1PPsthylphenethylamine 
W-Witrosodi-n-butylamine 
P-Pheny lenediamine 
Safrole 
1,2,4,!5-TetracRlorobenz~ 
Isoar f role 
1,4=Naphthoquinom 
m-Dini trobenzme 
Pentachlorobe- 
2-Naphthulamino - _  - 
l-ilaphthy 1 ani ne 
2,3,4,6-Tetrach 1 oropheno 1 
S-Ni-toluidine 
Diphenyl ami ne 
syrr-lkinitrobenzene 

.- +hinobiphenyl 
Prorwride 
Di no8eb 

Aniline 

Phenacetin 

10 
10 
10 
10 
10 
20 
10 
10 
10 
10 
10 
10 
10 
10 
20 
10 
20 
so 
10 
10 
10 
10 
10 
20 
170 
120 
10 
20 
10 
10 
10 
SO 
30 
20 

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

Resu 1 t Parame t er 

4-Nitroquinoline-1-oxide 10 
Hethapyrilene 40 
Arami te 10 
p-Dimethylaminoazobenzene 30 
3,3'-Dimethylbenzidine 80 
2-Acetylaminofluorene 10 
7,12-Dimethylbenz(a)anthrace 20 
Hexachlorophene 500 
3-4kthylcholanthrene 30 

----------- ---___ 
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U 
U 
U 
U 
U 
U 
U 
U 
U 
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CERTIFICATE OF ANALYSIS 

A t t n :  Heather Bond Date: October 25, 1989 
c/o As1 Inc. 
10845 Hamilton Clever Road 
Ross, OH 45061 Page 1 of 4 

Job Nunbar: ITNT 35585 P.0 Number: Accounta Payable 

This is the Certificate of Analysis fo r  the folloving: 

Client Project ID: Rlpc R I P  i /Cflg 66 5-7 2 
. Date Received by Lab: August 30, 1989 

Number of Samples:. Three (3) LLs'Cp7 &7s37 
Waters 

L b S I ; '  lo 1953 8 
Sample Type: 

On August 30, 1989, throo (3) water sampler vero roceived a t  ITAS-Oak Ridge Lab from 
Advancod Science8 Iac., b.8, Ohio. * l i r t  of &aalytlcd t O 8 t 8  performed, am vel1 
u &to of recoip t  and d y r i r  can bo fd in the a tkchod  report. 

B l a n k 8  a ro  iden t i f t ed  With c l ion t  smplo ID'S r tart iq With e i ther  "QX. . B" or  "QX. . . B. . 
Data aro  roportod w i t h  tho q u l i f i o r  *Ut. if tho coopoMd v u  analyzed for  but not 
detected. Urtr with concentration unit cod. and lab and c l i e n t  suffix code defini t ions 
aro attached. 

11. 

Tho analytical r o d t .  for thir roport aro preroatod by analytical t e s t a .  Each s e t  of 
data v f l l  fnclud.  ramp10 i d o n t i f i c a t i m  informt ion ,  tho analyt ical  r e su l t s ,  and the 
appropriato d o t o c t b n  1-U. andyro r  woro porformod by Inductively Coupled 
P l u v  (ICP) Speetrorcoplr, u c o p t  f o r  load uhich v u  malyzod by Graphite hrnace Atomic 
Mrorpt ioa  Spoatromopy. 
Tho ramp10a u e l C r d y z . 6  for TCL oo la t i l o  compound8 wing the EPA CLP 10/86 Statement 
of Work. 

smii A. 11111. 1x1 
k b o r a t o r y  lfumgor 

' 3  
. .  .. . . .  

. .  
, .  

SAll/rC. 
. .  . .. . .. ... . 



ITANALIRcALlsEELvIcEs 
oMLuDcB,Rt 

Advanced Science8, Inc. 
Date: 0ctob.r 25, 1989 . Page 2 of 4 
Client Project ID: RIm Fernald JobJumber: 35585 

111. co- 

The v o l a t i l e  analysea were performed on 09/06/89 through 09/08/89. The sample runs 
proceeded w e l l .  The nS/nsD uralyrer -re performed on sample 66564, (Job Number: ITNT 
35580, t o  be 8ubnftted separately. 

Dat8 were reported with qual i f ier8 u follov8: 

U - Compound analyzed for  but not detected. 
B - Compound vas found in the method blank. 
J - Compound detected but below the contract required 

quantitation l i m i t .  The value was an estimate. 

0 
. .  

. .  

,.. 333 



Advancod Sciencor. Inc. - 
Date: October 25, 1989 
Client Project I D :  RI/FS Fernald Job Number: 35585 

Page 3 of 4 
~~ 

0 

66548 

66567 

66568 

66S78 

66537 

66538 

CC9861 
CC9858 
CC9864 
CC9865 
CC9880 
CC9866 

. CC9981 
CC9867 
CC9882 
CC9859 
CC9856 
CC9862 
CC9860 
CC9857 
CC9863 

WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATEB 
VAT= 
WATER 
WATga 
VATEB 
WATEB 

Abbreviations: VOA = V O l & t i h 8  
mc = Total organic cubon 
TOI = Total organic h l l b . 8  
C1' - Chlorib. 
€lo = Pluorfd. 

s0-a4 * Sulfat. 

.... 

Cl-/Fl-/S0'2, 
NITRATE 
TOC/TOX 
VOA 
HETAU 
VOA 
HETAU 
VOA 
m u  
Cl'/Fl-/SO'24 
NITRAIB 
=A= 
CI-/FI-/SO-~~ 
lolTluTB 
Toc/Tox 

334 
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nANAI;yTIcIIl,mcEp 
mRxDGE.m 

&anCOd S C h t C O I ,  InC. 
0 

Dato: Octobor 25, 1989 . Page 4 of 4 
Client Protect ID: RI/F!? Femald 

auu - Euru 
66537 CC9862 0.913 - 2.40 
66538 CC9863 3.190 - 4.64 
66548 CC9864 6.360 - 7.53 

B U N K  0.509 - 1.55 

0 . .  
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Table EDT-4 

EPA CLP ORGANIC QUALIFIERS/RECOVERY FLAGS 

U - Indlcates conpound was analyzed for but not detected. The sample quan- 
t i t a t i o n  l i m i t  nust be corrected for d l l u t i o n  and f o r  percent moisture. 

J - Indlcates an estimated value. Thls f lag Is used e i the r  when estimating a 
concentration f o r  ten ta t l ve ly  Iden t i f i ed  compounds where a 1:l response i s  
assumed, o r  when the  nmss spectral  data Ind icate the presence of a com- 
pound tha t  meets the Iden t i f i ca t i on  c r i t e r i a  but the resu l t  i s  less than 
the  sanple quant i ta t lon  l i m i t  but greater than zero. 

C - This f l a g  applies t o  pest ic lde resu l ts  where the I d e n t i f i c a t i o n  has been 
conf i rned by GC/MS. 

8 - This f l a g  i s  used when the analyte Is found i n  the associated blank as 
wel l  as i n  the sample. It Indicates posslble/probable blank contamination 
and warns the data user t o  take appropriate actlon, 

E - Thls f l a g  i den t l f i es  compounds whose concentratlons exceed the ca l ib ra t ion  
range o f  the GC/WS lnstrunent for  tha t  specl f ic  analysis. This f l a g  w i l l  - not apply t o  pestlcides/PCBs analyzed by GC/EC methods. I f  one or m r e  
compounds have a response greater than f u l l  scale, the  sanple or extract  
must be d i l u ted  and reanalyzed. If the d i l u t i o n  of  the  extract  causes any 
coqounds i d e n t i f l e d  i n  the  f i r s t  analysis t o  be below the ca l lb ra t ion  
range i n  the  second analysis, then the resul ts  of both analyses sha l l  be 
reported on separate F o m  1. fhe Form I for the d i l u ted  sanple sha l l  
have t h e  "DL. s u f f i x  appended t o  the  sanple number. 

0 - This f l a g  i d e n t i f i e s  a l l  conpounds iden t i f l ed  i n  an analysis a t  a secon- 
dary d i l u t i o n  factor. 

0 

A - This f l a g  ind icates tha t  a TIC i s  a suspected aldol-condensation product, 

X - Estimated value due t o  a confirmed compound which i s  o f f -sca le i n  both 
co l  urns 0 

Y - fndist fnguishable isomcr i n  ten ta t i ve l y  i den t l f i ed  conpounds, 

2 - No estimated vatu8 reported, o r  an elevated CRQL reported because matrix 
effects interfere wlth or obscure the compound on one or both columns, I n  
e i t h e r  t f tuat fon,  t he  coapound does not confirm as a pos i t i ve  iden- 
t i f i cat  I an . - 

- Values outside o f  contract required QC l im i t s .  

. '.. 
. .  
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Advanced Sciences, I nc . 
Date: 24-49 

IT CORPORATION 
KNOXVILLE, Rf 

Client Project ID: Fernald RI/€Y Job Number: ITHI35585 

Metals by ICP - EPA 200.7 - AP 701 

Client Sample ID: QXA16B909132 

Sample Date: N/A 
IT Sample ID: 16B909132 
Prep Date: 09/13/89 
Analysis Date: (Comp 1 et ed) 09/26/89 
Blank Sample ID: W16B909132 
Concentration Units: I(O/LITER I 

I 
! 

0 
Parameter Resu 1 t 

Si lver 
Aluminum 
Barim 
Beryl 1 im 
Calcium 
Coba I t 
Chromium 
Cower 
Iron 
monesirn 
Nickel 
Vanadium 

~~ 

.01 u 

.06 U 

.002 u 

.OOl u 

.02 u 

.Ol u 

.01 u 

.01 u 

.01 u 

.06 U 

.02 u 
. . 01  u 

Zinc .002 u 

. -  



Advanced Sciences. fnc. 
Date: 24-OCT-89 

IT CORPORATION 
KNOXVILLE. Tw 

Client Project ID: Fermld RI/FS Job Number: Il?C3358S - - -- 
Metals by ICP - E P A  200.7 - AP 701 

Client Sample ID: 66567 

Sample Date: N/A 
IT Sample ID: CC9880 
Prep Date: 09/13/89 
Analysis Date: (CorPpleted) 09/26/89 
Blank Sample ID: OXA16B909132 
Concentration Units: %/LITER 

Parameter Rem1 t 

Si lwr 
Alminm 
Barium 
Beryl 1 ilm 
Calclm 
Cobalt 
Ctwomiuap 
COPPeY 
Iron 

Nickel 
Valmdllm 
Zinc 

IhWl8Sim 

~ 

.013 

.16 

.077 

.OOl 

.01 u 

.03 

.01 u 

.085 

.02 u 

.024 

.032 

178 

31 



Advanced Sciences. Inc. 
Date: 244Cr-09 

0 

IT CORPORATION 
KNOXVILLE. TN 

Client Project ID: Pernald RI/FS Job Number: Im35585 

Hetals by ICP - EPA 200.7 - AP 701 

Client Sample ID: 66568 

Sample Date: N/A 
IT Sample ID: CC9881 
Prep Date: 09/13/89 
Analysis Date: (Completed) 09/26/89 
Blank Sample ID: QXA16B909132 
Concentration Units: M/LITER 

Parmeter 

Silver 
Aluminum 
Barius 
Fktyll lum 
calcim 
Cobalt 
chrcmirnr 
C o m r  
Iron 

Ilckel 
Vandim 
Zinc 

#aW8iUa 

Rem1 t 

.012 

.le1 

.033 

.OOl 

.01 u 
035 

.01 u 

.065 

.02 u 

.031 

.035 

270 

29.6 

. . .  
, . _ :  . .  

' - .  . .  .34;1. . . . . . . . .  



Advanced Sciences, In;. 
Date: 24-49 

Client Project ID: Fernald R V F S  

0 

IT C0RPORATIO)I 
KNOXVILLE, TI4 

htals by ICP - EPA 200.7 - AP 701 

Client Sample ID: 66578 

Sample Date: N/A 
IT bample ID: CC9882 
R e p  Data: 09/13/89 
Analysis Date: (Completed) 09/26/89 
Blank Sample ID: QXA16B909132 
Concentration Units: ?lG/LITER 

Job Number: ITKnSS8S 

Parameter 

Silver 
Aluminum 
Barium 
Beryl 1 im 
calcium 
Cobalt 
chr~ium 
Cower 
Iron 

Nickel 
Vanadim 
Zinc 

hgll8Sim 

. . .  
4; 

. .  . -  . ., 

Rem1 t 

.01 u 

.06 U 

.002 u 

.001 u 

.305 

.01 u 

.01 u 

.01 u 

.026 

.ow 

.02 u 

.Ol u 

.042 

. . .  . .  

. . . .  ... . .  
. .:. i .  . . . . . . .  

. . . . .  . . a  

. -  , . . : I. . . \. ..... 2 ,  . 
__ _ .  r . .  

. . . . .  ' j-: *$. 
. .  

'!.; -. . . . . . .  . . . .  ' - ;t ..- ._ :: . - /.;;. ,__.: ._. .- . . . . . .  .., .- .- . .  - 



Advanced sciences, Inc'. 
Date: 24a-89 

IT CORPORATION 
KNOXVILLE, TN 

Client Project ID: F a r s l d  RI/FS Job Number: I"35585 

Lead by Furnace M - E P A  sws46 3020 6 7421 - AG 019 

Client Sample ID: PXA17B909132 

Sample Date: N/A 
IT Sample ID: 178909 1 32 
Prep Date: 09/13/89 
Analysis Date: (Cocnpleted) 10/09/89 
Blank Sample ID: QXA178909132 
Concentration Units: IWLITER 

Parameter R e m  1 t 

Lead .002 u 

Client Sample ID: 66567 

sample Date: N/A 
IT -18 ID: cc9880 
Prep Date: 09/ 13/89 
llnalmis Date: (Completed) 10/09/89 
Blank Sample ID: oxA170909132 
Concentratlon Units: IBfiITER 

Paramtor Result 

had .003 

Client Sa& ID: 66568 

sumple htei  .. M/A 
IT -10 ID:' ..- .- CC9881 
Prep Date: 09/ 13/89 
analvrris Date: (C-leted) 10/09/89 
Blank Sapaple ID: QxAl78909132 
Concentration Units: H6/LI'IER . 

. .  . .  

. . . .  
. . .  . . .  

Real t 

' - . 34.3 ' . . : .  ':.'$.'. .L&,.$.I.. . . . .  . . . . . .  r'.: ---'.002 ..'Y. .< : ' :  

. + _  

Parameter 
.. .. ' 9: 

. .  

=- ..a * _ ,  ,> 2 -, , .- . _  . -  
.. . .  , ._ ., , ..̂  ., .C.' 

. : . . . . . .  . . .  . . . . . . .  . .. _ .  . .  

. . . . . . . . . .  
. . . . -  :. 2 ,' 

: 
: .. 

. .  



Advanced Sciencea, Inc. 
Date: 24m-89 

IT CORPORATION 
KNOXVIUE. m 
Job Number: ITNT35585 Client Project ID: Fernald RI/FS ---- - 

Lead by Furnace AA - EPA SW846 3020 6 7421 - AG 019 

Client Sample ID: 66578 

Sample Date: N/A 
IT Sample ID: CC9882 
Prep Date: 09/13/89 
Analysis Date: (Completed) 10/09/89 
Blank Sample ID: QXA17B909132 
Concentration Units: HG/LITER 

Parameter Result 

. .. . . -- 

.002 

. .  
. .  

. ,. : . 
. -  
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0 

Advanced Sc i encea I nc. 
Date: 24-OCT-89 

IT CORPORATION 
KNOXVILLE. R1 

Client Project ID: Fernald RI/FS Job Number: IRci35585 

Chloride by Ion Specific Electrode - EPA 325.3 - W 017 

Client Sample ID: oxW178909202 

Sample Date: N/A 
IT Sample ID: 178909202 
Prep Date: 09/20/89 
Analysis Date: (Cap 1 eted) 09/20/89 
Blank Sample ID: OXV178909202 
Concentration Units: HG/LITER 

Parameter Result 

Chloride .5 u 

Client Sample ID: 66537 

Sample Date: U/A 
IT Sample ID: cc9859 
Prep Date: 09/20/89 
Analysis Date: (Ccm~ 1 e ted 1 09/20/89 
Blank Sappple ID: Omr7B909202 
Concentration Units: Nt3/LITeR 

Parameter Result 

chloride 51 .5 

-. 

Client Smph ID: 66538 

-le Dater N/A 
IT Sample ID: e -  - -860 
Prep Date: 09/20/89 
h l Y b i 8  Date: (Coarpleted) 09/20/89 
Blank -le ID: QXWl7B909202 
Concentration Units: ?lf3/LITBR 

Parameter Result 

. .  

t 

345 

. -  . .  . .  
n . . .  . .  r :  ' . .  . .  
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Advanced Sciences. Inc. 
Date: 24-OCT-89 

IT CORPORATION 
KNOXVILLE. TN 

Client Project ID: Femald RI/FS Job Number: IlW35585 

Chloride by Ion Specific Electrode - E P A  325.3 - W 017 

Client Sample ID: 66548 

Sample Date: N/A 
IT Sample ID: CC9861 
Prep Date: 09/20/89 
Analysis Date: (Completed) 09/20/89 
Blank Sample ID: oxW17B909202 
Concentration Upits: IIG/LITW 

Parameter Result 

Chloride - 5  u 



Advanced Scioncon, Inc. 
Date: 24-C?CT-89 

IT CORPORATION 
KNOXVILLE, RI 

Client Project ID: Pernald RI/FS Job Number: ITM3J585 - ---- - 
Flouride by Ion Specific Electrode - EPA 340.2 - W 042 
C1 lent Sample ID: OXW428909132 

Sample Date: N/A 
IT Sample ID: 42B909132 
Prep Date: 09/13/89 
Analysis Date: (Completed) 09/13/89 
Blank Sample ID: QXW42B909132 
Concentration Units: ?&/LITER 

Parameter Resu 1 t 

F 1 uor id8 .os u 

Client §asp18 ID: 66537 

sample Date: #/A 
IT Sanrple ID: CC9859 
R e p  Date: 09/13/89 
Analysis Date: (Completed) 09/13/89 
Blank -10 ID: Qm42B909132 
Concentration Units: MWLfTeR 

Parameter Result 

Fluorid8 .29 

" 

Client Sanrpk ID: 66S38 



1.149 

Advanced Sciences. Inc'. 
Date: 24-ocf-89 

Client Project ID: Fernald RI/FS 

IT CORPORATION 
KNOXVILLE, TN 

Job Number: IRc135585 

Flouride by Ion Specific Electrode - EPA 340.2 - W 042 

Client Sample ID: 66548 

Sample Date: N/A 
IT Sample ID: CC9861 
Prep Date: 09/13/89 
Analysis Date: (Completed) 09/13/89 
Blank Sample ID: QXW42B909132 
Concentration Units: MG/LITER 

Parameter R e m 1  t 

F 1 uor ids .os u 



1149 

Advanced sciences, Inc'. 
Date: 24-49 

IT CORPORATION 
KNOXVILLE, m 

Job Number: Il?4T35385 Client Project ID: Fernald RI/FS 

Nitrate, as N - EPA 353.3 - W OS3 
Client Sample ID: oXW3B909081 

Sample Date: N/A 
IT Sample ID: 53B909081 
Prep Date: 09/08/89 
Analysis Date: (Completed) 09/08/89 
Blank Sample ID: QXW3B909081 
Concentration Units: HG/LITER 

Parameter R e m  1 t 

Nitrate .1 u 

Client Sapaple ID: 66537 
,y 

a 
Sappple Date: N/A 
IT Sample ID: CC9856 
Prep Date: 09/08/89 
hlYSi8 Date: (Camleted) 09/08/89 
Blank Sample ID: QXW53B909081 
Concentration Units: N6fiITeR 

Parameter ResuI t 

Nitrate 60.6 

Client Samph ID: 66538 

sample Date: N/A 
IT -10 ID: - -  - a9857 
Prep Date: 09/08/89 
Analysis Date: (Cmpleted) 09/OB/w 
Blank Sample ID: QXW33B909081 
Concentration Units: H6/LIIER 

Parameter Bwul t 

,I :1. 

C' 

. . .  . .  



1.149 

Advanced Sciences, In;. IT CORPORATIOW 

Client Project ID: Fernald RI/FS Job Number: I m 5 5 8 5  

Nitrate, as N - EPA 353.3 - WW 053 

Date: 24-OCr-89 KNOxVIue, RI 

Client Sample ID: 66548 

Sample Date: N/A 
IT Sample ID: CC9858 
Prep Date: 09/08/89 
Analysis Date: (Coawleted) 09/08/89 
Blank Sample ID: Qms3B909081 
Concentrat,ion Vnits: !4G/LITER 

Parameter Rem1 t 

Nitrate .1 u 

. . .  . .  
. .  

. .  
. .  i 
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Advanced ~ciences, Inc: 
Date: 244Cr-89 

IT CORPORATION 
KNoxvILtE, TN 

Client Project ID: Femald RI/F3 Job Number: InTc35585 

Total Organic Carbon - EPA 415.1 - 001 

Client Sample ID: W001B909071 

Sample Date: N/A 
IT Sample ID: 0 1 B90907 1 
Prep Date: 09/07/89 
Analysis Date: (Completed) 09/07/89 
Blank Sample ID: QXOOlB909071 
Concentration Units: HG/LITER 

~ w m e t e r  Rem1 t 
--r 

Total Organic Carbon 1 U 

Client Sam10 ID: 66537 

SimPle Date: W A  
IT -10 ID: -862 
Prep Date: 09/07/89 
AMlYsis ht0: (Caapleted) 09/07/89 
Blank Sample ID: QXOO1B909071 
Concentration Units: nB/LIIw 

Paraaaster -1 t 

Total Qoanic Carbon 1.62 

Client -16 IDS 66538~ 

smvle Date: H n  
IT -10 ID: * -  - a9863 
Prep Date: 09/07/89 
Analysis Date: tcamleted) 09/07/89 
Blank Sample ID: QXOOlB909071 
Concentration Units: H6/LIm I. . 

i '  

'i -1 t.3.. .... ... 

< 

. . .  . .  
_ .  



Advanced Sciences, Inc. 
Date: 24-49 IT CORPORATION 

KNoxvILtE, RI 

Client Project ID: Fernald RI/FS Job Number: IlWBSS85 

Total Organic Carbon - =A 415.1 - 081 001 

Client Sample ID: 66548 

Sample Date: N/A 
IT Sample ID: CC9864 
Prep Date: 09/07/89 
Analysis Date: ( C a w  1 eted) 09/07/89 
Blank Sample ID: QX001B909071 
Concentration Units: MG/LITER 

Parameter Rem1 t 

Total Organic Carbon 6.8 

._ , . -  

, *  
,. b .  352 



Advanced Sciences, Ind. 
Date: 24-ocf-89 

IT CORPORATION 
K)(oxvILLE. TN 

Job Number: ITNT3S585 Client Project ID: Fernald RI/FS 

Total Organic Halides - E P A  450.1/SW846 9020 - OH 004 

Client Sample ID: QX004B909061 

Sample Date: n/A 
IT Sample ID: WB909061 
Prep Date: 09/06/89 
Analysis Date: (Completed) 09/06/89 
Blank Sample ID: OX004B909061 
Concentration Units: HG/LITER 

Parameter Result 

Total Organic Halides .01 u 

a Client Sample ID: 66537 

sappple Date: N/A 
IT Sample ID: CC9862 
Prep Date: 09/06/89 
Analysis Date: (Ccmpleted) 09/06/89 
Blank Sample ID: W W 9 0 9 0 6  1 
Concentrat ion Units : H6fiITER 

Paramet or Result 

Total Organic Halidas .01 u 

Client Samp13 ID: 66538 

sample Datet- N/A 
IT Sample ID: - _  - a9863 
Prep Date: 09/06/89 
AIMMIIS m e :  (wletwl) 09/06/89 
Blank -le ID: Woo4B9090al 
Concentratlon Unltst ?WLITsR 

I .  

# 



Advanced Sciences. In;. 
Date: 24-ocT-89 

Client Project ID: Pernald RI/FS 

IT CORPORATION 
KNOXVILLE, Trf 

Job Number: 11Xf33585 

Total Organic Halides - &PA 450.1/SW846 9020 - OM 004 

Client Sample ID: 66548 

Sample Date: N/A 
IT Sample ID: CC9864 
Prep Date: 09/06/89 
Analysis Date: (Coawleted) 09/06/89 
Blank Sample ID: OX004B909061 
Concentration Units: M/LITER . 

Parameter Result 

Total -Organic Hal id88 .Ol u 

. . . .  

a . .  

. .  . . . . .  
... , ... . . .  . $ '  . . . .  . . .  . _. - .  

. . .  . -.: . 
..... . . .  ... 

354. -: 
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Advanced sc iences , I nc. 
Date: 24-089 I(N0XvILLE. TN 

Client Project ID: Fernald RI/F3 

IT coRPoRATIo!4 

Job Number: I m 5 5 8 5  

Client Sample ID: 

Sample Date: 
IT Sample ID: 
Prep Date: 
Analysis Date: 
Blank Sample ID: 
Concentration Units: 

OmelB909017 

N/A 
81B909017 
09/01/89 
(Completed) 09/01/89 
QXW81B909017 
rn/LITER . 

Parameter Result - 
Sulfate 

Client Sample ID: 66537 

Sample Date: N/A 
IT S-18 ID: CC9839 
Prep Date: 09/01/89 
AMlY8is Date: (Campleted) 09/01/89 
Blank Sample ID: QxrralB909017 
Concentrution Units: WLIlER 

;r 

2 U 

Parameter Result 
~ ~ 

Sul fate S4.8 

Client §ample ID: 66538 

Sample Date: H/A 
IT Sample ID: - -  - CC9860 
R e p  Date: 09/01/89 
Analysis Date: (Corpleted) 09/01/89 
Blank -le ID: ~ 1 B 9 0 9 0 1 7  
Concentration Units: WLITeR 

Parameter Real t 

. . . .  

c 
- 



Advanced QcienceS, Inti. 
Date: 244CT-89 

IT CORPORATION 
KNOXVILLE, RI 

Job Number: l'Wr35585 Client Project ID: Fernald RI/FS 

Sulfate - EPA 375.4 - WU 081 

Client Sample ID: 66548 

Sample Dste: N/A 
IT Sample ID: CC9861 
Prep Date: 09/01/89 
Analysis Date: (Completed) 09/01/89 
Blank Sample ID: QXW81B909017 
Concentration Units: HG/LIT&R 

Parameter Rem1 t 

Sulfate 2.54 

. .: .. . -  

. .  
.. . _-  

~ . .. I 
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Advanced Sciences, In;. 
bate: 244Cr-09 

IT CORPORATION 
KNOXVILLE, R( 

Client Project ID: Fernald RI/FS Job Number: IRcf35585 

E P A  CLP TCL Volatile Organics by GCXS - Current EPA CLP Protocol - HV 702 

Client Sample ID: 66567 

Sample Date: N/A 
IT Sample ID: CC9865 
Prep Date: 
Analysis Date: (Cum 1 eted 1 09/06/89 
Blank Sample ID: QM098909061 
Concentration Units: W L I T E R  

Paramster Result 

Methylene chloride 4 BJ 
Acetone 2 J 
1,l-Dichloroethena 5 .u 
Iklchloroethene 5 U 
Tetrachlorethene 5 U 
Toluene 3 BJ 

- - 

Client Sample ID: 66568 

Sample Date: W/A 
IT -le ID: CC9866 
Prep Date: 
.Analysis Date: (Colpo le t ed 1 09/08/89 
Blank -le ID: WIO9B909081 
Concentration Units: UBfiITeR 

Paraawtar 

MttthYb chloride 
Acetone. -.- - 
1.1-DichlorntW 
Trichloroethene 
Tetrachlorethene 
Toluene 

Result 

7 B 
0 BJ 
5 U 
5 U 
5 U 
4 BI 

0 
. -  

. .  
. .  

,;. :. ...... . , ;.: . 3 5 7. 

..: 



Advanced Sciences , I nc. 
Date: 24-0Cr-89 

Client Project ID: Fernald R I / B  

IT CORPORATION 
KNOXVILLE, TN 

Job Number: ITKr35585 

&PA CLP TCL Volatile Organics by Gcpls - Current EPA CLP Protocol - MV 702 

Client Sample ID: 66578 

Sample Date: N/A 
IT Sample ID: CC9867 
Prep Date: 
Analysis Date: (Completed) 09/06/89 
Blank Sample ID: QXn09B909061 
Concentration Units: UG/LITER 

Parameter Resu 1 t 

Hethylene chloride 18 B 
Acetone 9 J 
1.1-Dichloroethane 5 U 
Trichloroethene . 5 U 
Tetrachlorethene 5 U 
Toluene 4 BJ 

Client Sample ID: Qxn09B909081 

Sample Date: N/A 
IT Sample ID: xYB1(0908c 
Prep Date: 
Analysis Date: (Cmpleted) 09/08/09 
Blank Sample ID: QxHo9B9090el 
Concentration UniU: W/LITER 

P a r e o r  Rem1 t 

Methylone chloride 
Acetone - .  - 
1.1-Dichloroethana 
Trichloroethne 
Tetrachlorethene 
Toluene .- 

$- '. 
L --. -. . 

. -  4 J -  
3 J 
3 U 
3 U 
3 U 
4 

. .  . - .  . J . .  
. . . .  

. .. 'p : 
. .  . .  . .. 

. .  
I .-:. 



Advanced Sciences , I nc'. IT CORPORATION 
Date: 24-49 KNOXVILLE. TN 

Client Project ID: Fernald R V F S  Job Number: ITNn5583 

EPA CLP TCL Volatile Organics by G C W  - Current E P A  CLP Protocol - MV 702 

C1 ient Sample ID: QXH098909061 

Sample Date: N/A 
IT Sample ID: XVBLK0906 
Prep Date: 
Analysis Date: 
Blank Sample ID: QXn09B909061 
Concentration Units: &/LITER 

( Comp 1 et ed 1 0 9/ 0 6 / 89 

Parameter Resu 1 t 

Hethylene chloride 
Acetone 
1.1-Dichlorathene 
Tr i ch loroethen8 
Tetrachlorethene 
Toluene 

, 

._ . . -  

4 J 
IO U 
5 U 
5 U 
5 U 
5 

I 

359 . .  -.. ' - - - . . .. ....? . . .  
, ' b  . 
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INTERNATIONAL 
TECHNOLOGY 
CORPOIURON 0 1. 

ANALYTICAL 
SERVICES 

CERTIFICATE OF ANALYSIS 

1149 

Attn: Heather Bond Date: October 26, 1989 
C/O AS1 Inc. 
10845 Hamilton Clevos Road 
Rosa, OH 49061 Page: 1 of 4 

Job Number: ITNT 35590 P.0 Number: Accounts Payable 

This is the Certificate of Analysis for the following: 

Client Project ID: RlpC RI/FS 
Date Received by Lab: 08/31/89 

Sampl. Type: Water 
Number of Sampleo: * -0 (2) 

On August 31, 1989, two (2) wator samples were received at ITAS-OA~ Ridge Lab from Advanced 
Sciencos Inc., Ross, Ohio. Th. list of analytical testa performed, u well as date of 
recoipt and uulyrir CUI bo found in tho attached report. 

Bl& are idontifiod vith cliont ramplo ID'S starting with either 'QX..BW or "QX ... B.'. 
Data aro reported w i t h  tho qua1ifi.r .UO if the compound vas analyzed for but not detected. 
Lists with concontration unit cod. ad lab and client suffix coda definitions are attached. 

The malytical roaulta for thir roport are prerentod by analytical tests. Each sat of data 
will includa s.ap10 idontifiation Information, tho analytical results, and the appropriate 
detoction lhlta. *tal d p o a  ware performod by Inductively Coupled Plasma (ICP) 
Spectrowtry, -opt for lud rhfcb v u  analyzed by Graphite F'urnace Atomic Absorption 
Spoctroacopy . 
Tho r.npler vote umlyzod for TCL volatile compounds using the EPA CLP l0/86 Statement of 
Work. 

B.ttiowod and Apprmd - 

Laboratory k g e r  

360 



1149 
ITANIUIYTICNDSERWCES 
oAltRxDGE,RI 

Advanced Sciences, Inc. 
Dato: October 26, 1989 , Page 2 of 4 
Client Prolact ID: Rf/FS F W  -’-. TTNT 15tQb 

111. c w  

Tho volatilo uralyser war:. performed on 09/12/89. The CLP target compound list (TCL) 
anrlyris was seraightfonrard, w i t h  no unusual difficulties. The nS/nsD analyses were 
performed on sample 66564 (Job Number: 

Data were reported with qualifiers M followr: 

ITNl 35580 t o  be submitted separately). 

U - Compound analyzed for but not detected. 
B - Compound was found int he method blank. 
J - Compound detected but below the contract required 

quantitation limit. The value given vas an estimate. 

0 . . :  .. . . 
.. . .  , 

.. . 

._ - -  

.. . 
i .  - _  

361 



1149 
ITANmcAL=wcEs 
oAgEuDGE,Rs Advanced ~ciencoa,  Inc. 

Dato: Octobor 26, 1989 - Page: 3 of 4 
Clfent Prolect ID: RI/FS Fernald 

66574 CC9936 
CC9946 

66575 cc9937 
cc9947 

66544 CC9932 
CC9932 
CC9930 
CC9932 
'CC9934 
cc9934 

66545 cc9933 
cc9933 
CC9931 
cc9933 
cc9935 
cc9935 

llatrix 

WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 

conc. 
I B W  
LMJ 
m 
IAW 
IDW 
Lllw 
IDW 
IBW 
LMJ 
LMJ 
m 
IMJ 
m 
IMJ 
fiDv 
fiDv 

VOA 
m u  
VOA 
m u  
CHIBRIDE 
FLUORIDE 
NITRATE 
SULFATE 
TOC 
TOX 
-RIDE 
FLUORIDE 
NITRATE 
SULFATE 
Toc 
To2I 

362 



rrANAI;FFIcIu,sEEL\ncEs 
oAKEuDGE,TN 

Advanced S c i e n c e i ,  Inc. 

Client Pro lcc t  ID: RI/FS 'cwd Jab TTNT 1 T T Q n  
Datr: October 26, 1989 Page: 4 of  4 

66544 cc9934 1 .27  - 1 . 9 0  
66545 cc9935 2 .20  * 3.27  

BLANK 0.509 - 1.55  

. .  . .  . 
. -  

.. 
363 



1149 

VONCENTRATION UNIT. CODES 

Peraent k i a t u r e  Content 

Peroent Reootery of Known Splked Compound 

s SOLIDS Peruent Solids Content 

COLONIES/lOO I& 

W KO 

W/ LITBR 

WKG 

UG/ LITER 

Pcuo 

TOTAL 1Q 

STD 

RPD 

C O L O ~ H )  n, 

P 

E(irllgram8 per Liter (pp.)  

Miorogram per Kilogram (ppb) 

Total Ullgrru 

Iliorolitora per U t e  (ppb) 

Dypow I 

364 



ns 
HSD 

D 

S 

SD 

s1 

s2 

R 

A 

0 

? 

Bit 

n 
DL 

Spiko (spiked boforo prop) 

. .  . .  . .  . ...- 
. ._ . . . ... - .. 

. . .  
- 365 



Table EDT-4 

EPA CLP ORGANIC QUALIFIERS/RECOVERY FLAGS 

U - Indicates compound was analyzed for but not detected. The sanple quan- 
t l t a t i o n  l i m i t  m s t  be corrected for d i l u t i o n  and for percent moisture. 

3 - Indicates an estimated value. This f lag Is used e i ther  when estimating a 
concentration for  ten ta t i ve ly  ident i f ied  compounds where a 1:l response Is 
assumed, o r  when the mass spectral data Indicate the presence o f  a com- 
pound t h a t  meets the I d e n t i f i c a t i o n  c r i t e r i a  but the r e s u l t  i s  less than 
the  sample quant i ta t ion l i m i t  but greater than zero. 

C - This f l a g  applies t o  pest ic ide resul ts where the i d e n t i f i c a t i o n  has been 
confirmed by GC/MS. 

8 - This f l a g  i s  used when the analyte i s  found I n  the associated blank as 
wel l  as .in the sample. It indicates possible/probable blank contamination 
and warns the data user t o  take appropriate action. 

E - This f l a g  i d e n t i f i e s  compounds whose concentratfons exceed the ca l ibrat ion 
range o f  the Gc/MS instrunent f o r  that  specl f lc  analysis. This f l a g  w i l l  - not apply t o  pesticldes/PCBs analyzed by GC/EC methods. 
compounds have a response greater than f u l l  scale, the sample or extract  
nust be d i l u t e d  and reanalyzed. 
compounds i d e n t i f i e d  i n  the  f i r s t  analysis t o  be below the ca l ibrat ion 
range i n  the second analysis, then the results o f  both analyses shal l  be 
reported on separate Forms I. The Form I for the d i l u t e d  sanple shal l  
have the  'DL' s u f f i x  appended t o  the sanple nurrber. 

I f  one o r  nore 

If the d i l u t i o n  o f  the extract causes any 0 

0 - Thls  f l a g  I d e n t i f i e s  a l l  conpounds Ident i f ied  I n  an analysis a t  a secon- 
dary d i l u t l o n  factor. 

A - This f l a g  lndlcates that a TIC i s  a suspected aldol-condensation product. 

X - Estimated value due t o  a c o n f i m d  cmound which is off-scale i n  both 
co l  ums 0 

Y - Indisttngulshable tsolner i n  ten ta t i ve ly  Ident i f ied compounds. 

2 - No estislated value reported, o r  m elevated CRQL reported because matrix 
e f fects  I n t e r f e r e  with or obscun t)u compound on one or  both columns. I n  
e i t h e r  s i tuat ion,  -_ the coRlpound dom not confirm as a p o s i t i v e  iden- 
t I f I cat I ori . 

- Values outside of contract requlnd QC l imi ts.  

Y 

. .  
I I .. ._ .. . . .  :! .. . 

'I 
.. - . _ _  .: - 

-: 
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Advanced Sciences, Inc. 
Date: 2 6 W - 8 9  

IT CORPORATIOW 
KNOXVILLE. R( 

Client Project ID: Fernald RI/FS Job Number: IWI'35590 ----- ----- ------ 
E P A  CLP TCL Volatile Organics by G U S  - Current EPA CLP Protocol - WV 702 

Client Sample ID: QXn09B909121 

Sample Date: N/A 
IT Sample ID: XVB0912 
Prep Date: 
Analysis Date: (Completed) 09/12/89 
Blank Sample ID: QXnO98909121 
Concentration Units: %/LITER 

Parameter Resu 1 t 

He thy 1 en6 chl or ide 3 J 
Acetone 10 U 
1,l-Dichloroethane 5 U 
Trichloroethene 5 U 
Tetrachlorethene 5 U 
Toluene 5 U 

-- 

8.. 

. .  367 



1149 
Advanced Sciences. Inc. IT CORPORATION 
Date: 26-oCT-89 KNOXVILLE, Ri 

Client Project ID: Fernald RI/FS Job Number: InTr35590 
0 

------- - ------ -- 
E P A  CLP TCL Volatile Organics by GCX3 - Current E P A  CLP Protocol - W 702 

Client Sample ID: 66574 

Sample Date: N/ A 
IT Sample ID: 555718 
Prep Date: 
Analysis Date: (Comp 1 eted) 09/12/89 
Blank Sample ID: QXMO9B909121 
Concentration Units: WG/LI"ER 

Paramet er Result 

Methylene chloride 5 U 
Acetone 10 U 
1,l-Dichloroethane 5 U 
Trichloroethene 5 U 
Tetrachlorethene S U 
Toluene 5 U 

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

Client Sample ID: 66575 

Sample Date: #/A 
IT Sample ID: 555719 
Prep Date: 
Analysis Date: (Cora0 1 et&) 09/ 12/89 
Blank Sample ID: Qxm98909121 
Concentration Units: WLITER 

Parameter Rem1 t 

bthyl'ene chloride 3 0J 
Acetone 6 J 
1.l-Dichloroethane 5 U 
Tr i ch 1 oroethene. 5 U 
Te t rach 1 oi@ t h n o  5 U 
Toluene 5 U 

368 



Advanced Sciences. Inc. 

Client Project ID: Fekald RI/F9 

Date: 2 6 m - 8 9  
IT CORPORATION 
KNOXVILLE, m 
Job Number: I7xf35390 

Hetals by 1CP'- EPA 200.7 - AP 701 

Client Sample ID: QXA16B909191 

Sample Date: N/A 
IT Sample ID: 16B909 19 1 
Prep Date: 09/19/89 
Analysis Date: (Completed) 09/27/89 
Blank Sample ID: QXAlbB909191 
Concentration Units: M/LITER 

Parameter Result 

Silver 
Aluminum 
Barium 
Beryl 1 ium 
Calcium 
Cobalt 
chrmium 
Copper 
Iron 
I(agnasium 
Nickel 
Vanadium 
Zinc - 

.01 u 

.06 U 

.002 u 

.001 u 

.02 u 

. O l  u 

.01 u 

.or u 

.01 u 

.06 U 

.02 u 

. O l  u 

.002 u 

369 
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1149 
Advanced Sciences, Inc. IT CORPORATION 
Date: 26-49 KNOXVILLE. RI 

" 

Client Project ID: Fernald RI/FS Job Number: ITNr33590 - --- --- -- ---- 
Metals by ICP - E P A  200.7 - AP 701 

Client Sample ID: 66574 

Sample Date: N/ A 
IT Sample ID: CC9946 
Prep Date: 09/19/89 
Analysis Date: (Completed) 09/27/89 
Blank Sample ID: QXAlbB909191 
Concentration Units: =/LITER 

Parameter. 

Silver 
Aluminum 
Barium 
Beryl 1 ium 
Calcium 
Cobalt 
Chromium 
Copper 
Iron 
Magnesium 
Nickel 
Vanadium 
Zinc 

Result . ----- 
.012 
.252 
.074 
.002 

.01 u 

.039 

.Ol u 

306 

3.03 

.03 

.039 
,066 

100 

. I  

. .  . 

. .  .' . .  370 
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Advanced Sciences, Inc. IT CORPORATION 
Date: 26-ocT-89 KNOXVILLE, RI 

Client Project ID: Fecnald RI/FS Job Number: ITKT35590 
0 

Xetals by ICP - EPA 200.7 - AP 701 

Client Sample ID: 66575 

Sample Date: N/A 
IT Sample ID: cc9947 
Prep Date: 09/ 19/09 
Analysis Date: (Completed) 09/27/89 
Blank Sample ID: QXA16B909191 
Concentration Units: W/LITER 

Parameter Resu 1 t 

Silver 
Aluminum 
Barium 
Beryl 1 ilm 
Calcium 
Coba 1 t 
chrcmim 
Copper 
Iron 
Magnesium 
Nickel 
Vanadium 
Zinc 

~ ~~~~ 

,011 
.212 
.03 
.002 

.01 u 

.035 

.01 u 

.26 

.03 

.034 

.029 

258 

83.7 

. 
. .  

L -  

. .  _ .  9 : 
. . .  \ . .  . .  . . . .  . .  . .  
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Advanced Sciences. Inc. 
Date: 264Cr-89 

IT CORPORAT101( 
KNOXVILLE. TN 

Client Project ID: Farnald RI/FS Job Number: 1TKnSS90 -_ ----- --- --I_- 

Lead by furnace M - EPA SW846 3020 6 7421 - AG 019 

C1 ient Sample ID: pxA17B909191 

Sample Date: N/A 
IT Sample ID: 17B909 1 9 1 
Prep Date: 09/ 19/89 
Analysis Date: (Completed) 10/09/89 
Blank Sample ID: QXA17B909191 
Concentration Units: HG/LITER 

Parameter Result 

Lead .002 u 
-- -- -- 

Client Sample ID: 66574 

SMlple Date: N/A 
IT Sample ID: CC9946 
R e p  Date: 09/19/09 
Analysis Date: (Completed) 10/09/89 
Blank Sample ID: oxA17B909 19 1 
Concentration Units: HG/LITER 

Parameter Result 

Lead .004 

Client Sample ID: 66575 

Sample Dater H / A  
IT Sample I& a9947 
Prep Date:.: 09/19/89 
h a l Y S i 8  Date: . _  - (ccmpleted) 10/09/89 
Blank Sample ID: axA17B909191 
Concentration Units: =/LITER 

Parameter Rem1 t 

.005 3 72 



0 Advanced Sciences. Inc. 
Date: 2 6 a - 8 9  

1149 
IT CORPORATION 
KNOXVILU. TN 

Client Project ID: Fernald RI/FS Job Number: ITNT35590 --- -------------- ------I---- 

Chloride by Ion Specific Electrode - E P A  325.3 - W 017 

Client Sample ID: Ww17B909212 

Sample Date: N/A 
IT Sample ID: 17B909212 
Prep Date: 09/21/89 
Analysis Date: (Completed) 09/21/89 
Blank Sample ID: QXW17B909212 
Concentration Units: XG/LITER 

Parame t et 

Ch 1 or ide .5 u 
Resu 1 t ---- - 

Client Sample ID: 66544 

Sample Date: N/A 
IT Sample ID: CC9932 
Prep Date: 09/21/09 
Analysis Date: Koa@ 1 eted 1 09/21 /89 
Blank Sample ID: Qm178909212 
Concentration Units: HWLITER 

0 

Parameter Result 

Chloride 250 

Client Samele ID: 66515 

Sample Datsr N/A 
IT Sample ID: a9933 
Prep Date: 09/21/89 
A M l Y s i S  Date: (Caapleted) 09/21/89 
Blank Sample ID< - QXW178909212 
Concentration Units: IIo/LITER 

Parameter Rem1 t 

Chloride 210 

. .  
. .  '. ., . .  1 . . . ::, .+' . ' 5  . . -.;-e+. . , . . . 

.- .. . , c .z :.. , 
.. . . . . . - . . . -  ~. . . . :I .:- . .  

.. . .  
b 
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Advanced Sciences, Inc. IT CORPORATION 

Client Project ID: Fernald RI/FS Job Number: IRir35590 

Date: 26-OCT-89 KNOXVILLE, TN 0 " 

- - - -- 
Flouride by Ion Specific Electrode - EPA 340.2 - WW 042 

C1 ient Sample ID: OXW42B909134 

Sample Date: N/A 
IT Sample ID: 429909134 
Prep Date: 09/13/89 
Analysis Date: (Comp letedl 09/13/89 
Blank Sample ID: QXW42B909 134 
Concentration Units: IWLI'IFR 

Parameter. Resu 1 t 

F 1 uor ide .os u 
- - 

Client Sample ID: 66544 

Sample Date: N/A 
IT 3 ~ 1 ~ 1 8  ID: CC9932 
Prep Date: 09/ 13/89 
Analysis Date: (Completed) 09/13/89 
Blank Sample ID: W42B909134 
Concentration Units: HG/LITeR 

0 

Parameter Rem1 t 

P 1 uor ide .1 

Client Sample ID: 66543 

Samplu Date:. N/A 
IT Sample ID: cc9933 
Prep Date: 09/13/89 
Analysis Date: . (CorPDleted) 09/13/89 
Blank Sample ID: - QXW428909134 
Concentration Units: IIo/LITER 

Parameter -1 t 

Pluoride .12 

374 
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1.149 
Advanced Sciences. Inc. IT CORPORATION 0 Date: 26-49 KNOXVILLE. RI 

Client Project ID: Pernald RI/FS' Job Number: IRcn5590 -- ------ --- -- 
Nitrate, as N - E P A  353.3 - WW 053 

Client Sample ID: QXW53B909083 

Sample Date: N/A 
IT Sample ID: 53B909083 
Prep Date: 09/08/89 
Analysis Date: (Completed) 09/08/89 
Blank Sample ID: QXWS3B909083 
Concentration Units: W/LITER 

Parameter, ' Resu 1 t 

Nitrate .1 u 
- - - - 

Client Sample ID: 66544 

Sample Date: N/A 
IT Sample ID: CC9930 
Prep Date: 09/08/89 
Analysis Date: (CoPrpleted) 09/08/89 
Blank Sample ID: QXU53B909083 
Concentration Units: IWLITW 

0 

Parameter Rem1 t 

Nitrate 7.66 

Client Sample ID: 66543 

Sample Date: N/A 
IT Sample ID: CC9931 
Prep Data: 09/08/89 
Analysir Date: (CaQpleted) 09/08/89 
Blank Sample ID:' - Qxpn3B909083 
Concentration Unlts: 1so/LI7Wt 

Parameter Real t 

Nitrate .a63 

. . .  . . . . .  - - .  . . .  . . .  . . :- 
3 75 

.... . . . . . .  . . ~ -a. 5 .  - .  *..,.( -I.. - <: . ,  . . .  

i .  ' -. . 
. .  . . a  ' 

. . . . . . .  ... _,_ !. 

. .  
. .  
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, . :  
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1149 
Advanced Sciences, Inc. 0 Date: 26-49 

IT CORPORATION 
KNOXVILLE, m 

Client Project ID: Fernsld RI/FS. Job Number: IRIT35590 

Total Organic Carbon - E P A  415.1 - On 001 

Client Sample ID: QX001B909071 

Sample Date: N/A 
IT Sample ID: 01B909071 
Prep Date: 09/07/89 
Analysis Date: (Comp 1 et ed ) 09/ 07/ 89 
Blank Sample ID: QX001B909071 
Concentration Units: =/LITER 

Parame t cr Resu 1 t 

Total Organic Carbon 1 U 

Client Sample ID: 66544 

Sample Date: H/A 
IT Sample ID: cc9934 
Prep Date: 09/07/89 
Analysis Date: (Completed) 09/07/89 
Blank Sample ID: QX001B90907 1 
Concentration Units: W L I T E R  

0 

Parameter Rem1 t 

Total Organic Carbon 1 .sa 
- - 

Client 9amplr ID: 6 6 y S  

Sample Date: N/& 
IT Sample ID: cc993s 
Prep Date: 09/07/89 
A M l Y s i B  Data: (Capleted) 09/07/09 
Blank saPrP10 ID{= - oxoO1B909071 
Concentration Unita: HG/LITW 

Parameter m1t 

Total Organic Carbon 2.67 
376 
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Advanced Sciences. Inc. IT CORP0RATIO)I 0 Date: 264CT-89 KNOXVILLE. R( 

Client Project ID: Fernald RI/FS 

Total Organic Halides - EPA 450.1/SW846 9020 - CM 004 

Job Number: IRM5590 - 

C1 ient Sample ID: QX004B909081 

Sample Date: N/A 
IT Sample ID: 04B909081 
Prep Date: 09/08/89 
Analysis Date: (Coaapleted) 09/08/89 
Blank Sample ID: QX004B909081 
Concentration Units: WLITER 

Parameter Resu 1 t 

Total Organic Halides .01 u 

Client Sample ID: 66544 

Sample Date: N/A 
IT Samole ID: cc9934 

0 
Prep Date: 09/08/89 
Analysis Date: (Completed) 09/08/89 
Blank Sample ID: QXOO4B909081 
Concentration Units: cID/LITER 

Parameter Result 

Client Sample ID: 66S45 

.013 

Sanrplt Date: #/A 
IT Sample 10s CC993S 
Prep Date: 09/08/89 
hAlYSiS bt8: (CoQpleted) 09/08/89 
Blank Sample ID? .- QxOWB909081 
Concentration Units: H6/Ll"Bt 

. .  . .  

Parameter Real t 



Advanced Qciences, Inc, 
Date: 26-ocf-89 

IT CORPORATION 
KNOXVILLE, TN 

Client Project ID: Femald RI/FS Job Number: 1lM35590 - 
Sulfate - EPA 375.4 - W 081 

Client Sample ID: QxWelB909143 

Sample Date: N/A 
IT Sample ID: 81 B909 143 
Prep Date: 09/14/89 
Analysis Date: (Completed) 09/14/89 
Blank Sample ID: CU(W81B909 143 
Concentration Units: MWLITER 

Parameter Result 

Sulfate 2 U 
- - 

Client Sample ID: QmBlB909151 

Sample Date: N/A 
IT 9-18 ID: 81B909151 
R e p  Date: 09/15/89 
Analysis Date: (CmPleted) 09/15/89 
Blank Sample ID: Qm81B909151 
Concentration Units: W/LITER 

Parameter Rem1 t 

Sulfate 2 U 

Client Sample ID: 6- 

Saawle Date: W A  
IT Sample ID: CC9932 
Reo Date: 09/14/89 
Analysis Date: (Cam1 eted) 09/ 14/89 
Blank Sample ID:-- - QXW8lB909143 
Concentration Units: WLIleR 

Paraueter Rem1 t 

0 . SUI f ate 498 
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Advanced ,Sciences, Inc. IT CORPORATION 

Client Project ID: Fehsld RI/n Job Number: Il"35590 

Data: 26-ocT-89 KNOXVILLE, RI 0 
Sulfate - E P A  375.4 - WU 081 

- 
Client Sample ID: 66545 

Sample Date: N/A 
IT Sample ID: cc9933 
Prep Date: 09/ 15/89 
Analysis Date: (Cmp 1 eted) 09/ 15/89 
Blank Sample ID: QXW81B909131 
Concentration Units: IK;/LITER 

._ . .- 

. . _  . .  - . .. . .  . '. . ; . .  . . .  
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CERTIFICATE OF ANALYSIS 

Attn: Heather Bond 
C/O AS1 Inc. 
1084s Hamilton Clever Road 
Ross, OH 45061 

Date: October 24,  1989 

Page: 1 of 4 

Job Number: ITNT 35594 P.0 Number: Accounts Payable 

This is the Cert i f icate  of Analysis for  the folloving: 

Client Project I D :  Fl4PC RI/FS 
Date Roceived by Lab: 09/01/89 
Number of Samplor: Four (4) 
Sample Typo: Water 

-On Soptombor 1, 1989, four (4) vator rampler wero rocoived a t  ITAS-Oak Ridge Leb from 
Tho list of uulytical t a r t s  performed, as well as Advancod Sclancer I=., b r a ,  Ohio. 

&to of recoipt and u u l y r i r  can bo fouad in tho attach06 report. 

Blank# aro i don t i f iodv i th  c l lon t  ramplo I D ' S  r t u t i n g  rith ei ther  .QX..B' o r  "QX ... B:. 
Data are  reported w i t h  tho qua l l f ior  Tg if the co-d v u  analyzed for  but not detected. 
Lists with concoatration uni t  coda .ab 1.b rad cl iont  suffix coda dofinitions are attached. 

11. 

The aaalytfcal  rosu l t s  fo r  thir roport UO pre8ent.d by analytical tor t s .  Each s e t  of data 
w i l l  include sMpl0 ldoat i f icat ioa information, tho a ~ l y t i c a l  rosults , and the approprLate 
dotoction lioita. Metal d y a o a  woro porformd by Inductively Coupled Plasm (ICP) 
Spectromotry, -apt for: l u d  which v u  analyzed by Graphite €brnace Atomic Absorption 
Spoctrorcopy. 

The samples uora umlyzmd for TCL volatile conpounds using the EPA CLP 10/86 Statement of 
Work. 

Revloved and Approvod 
. -  
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rrANALYRCAI,sERwCES 
oAgRIDGE,TN 

Advanced Scionce8, Inc. - 
Date: October 24, 1989 * Page 2 of 4 
Client  Prolect  ID: RIDS Pernald Job fi 

111. 

The v o l a t i l e  analyses vere performed on 09/12/89. 
nS/XSD analyses vere performed on sample 66564 (Job Number: 
separately) .  

The sample runs proceeded well. The 
ITNT 35589 to  be submitted 

Data were reported with qua l i f ie rs  as follows: 

U - Compound analyzed fo r  but not detected. 
B - Compound w a s  found i n t  he method blank. 
J - Compound detected but below the contract  required 

quant i ta t ion  l i m i t .  The value given vas .n estimate. 

381 
.. - . .. . .  I .. . . . . .  

> '  
. . .. , . .. . ... 
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ITAN-cALmm 
gAgEuDGE,m 

Advanced Scioncoa, Inc. * 

Date: October 24, 1989 * Page: 3 of 4 
Client Project  ID: RI/FS Fernald Job Number: ITNT 35596 

66542 

66543 

66547 

66565 cc10002 WATER W 
CCl0022 WATEB W 

66572 CC10003 WATER W 
CC10023 WATKB W 

66573 CClOOo4 WATER Ixlcl 
CC10024 WATER II)v 

66577 cc1000s WATER LoIl 
* CC10025 WATm IMI 

66535 cc9994 WATES Im 
cc9994 WATER W 
CC9990 WATER Llly 
cc9994 WATKB mu 
CC9998 VAT= W 
CC9998 WATBB W 
cc999s W A m  W 
cc999s W A m  W 
CC9991 UA- W 
CC9995 UATga Illy 
cc9999 UAm I1)Q 
cc9999 W A m  W 
CC9996 W A m  W 
CC9996 WA- W 
CC9992 vAm llxl 
CC9996 W A m  W 
CCloOod W A m  I1)Q 
cc1oooo W A m  ray 
a9997 UATEll mu 
a9997 UAm W 
cc9993 UATXB w 
cc9997 UAm W 
CClOOOl WATEB W 
cc10001 WATEB W 
. -  

Abbreviations: VOA - v018ti1ea 
TOC - Total Organic Carbon 
TOX - T o k l  Orgmic Halide8 

VOA 
m u  
VOA 
m u  
VOA 
mALS 
VOA 
m u  
CHLORIDE 
FLUORIDK 
NITRATE 
SULFATE 
Toc 
TQX 
CHIBRIDE 
IrUJORIDE 
NITRATB 
SULFATE 
Toc 
Tox 
Q M B I D B  
FLUORIDE 
NITRATE 
SmSATB 
Toc 
TOX 
C X U R I D E  
FWORIDB 
NITBATE 
SULFATE 
CHIDRIDE 
FLUORIDE 

c 

. .  
i _ .  
- .  

. .. 



1149 

0 Advanced Sciencer, Inc. 
Date: October 24, 1989 + Page: 4 Of 4 

0 

- 
EhUA UmQkd Eanu 
66S3S CC9998 0.979 - 1.60 
66542 cc9999 1.24 - 2.85 
66543 CClOOOO 1.60 - 2.83 
66S47 CClOOOl 2.78 - 4.03 

B U N K  o.so9 - 1.5s 

. 383 
. -. 



I HOISTURE 

I RBCOVERI 

I SOLIDS 

COLONIEWlOO I& 

PcI/LITBn 

P C U G  

TOTAL MB 

w m  
STD 

RPD 

C O L O ~ 5 0  n, 
. -  

mpI 

I 

8 

VOHCBNTRATIOH UNITa CODES 

Peraent Cbfature Content 

Peraent Rooovary of Known Splked Caapound 

Peraent so l ib8  Content 0 

Colonies/1OO ril lUitor8 (b8cteriologia.l 
oonaentration) 

Miaraaoa per Contintor (oorrdwtirity 
conoontratioa) 

Total Mill*- 

atandud D.ri.tloo 

ColoniW50 UllUitom (b.aterio1ogla.l 
oomontratioa) 
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nsD 
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SD 
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Et 

n 
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Table EDT-4 

EPA CLP ORGANIC QUALIFIERS/RECOVERY FLAGS 

U - Indlcates compound was analyzed for but not detected. The sanple quan- 
t l t a t l o n  l f m l t  nust be corrected for d l l u t l o n  and fo r  percent molsture. 

3 - Indlcates an es t lm ted  value. Thls f lag  Is used e i ther  when estimatlng a 
concentration for tentat lve ly  fdent l f led  compounds where a 1:l response i s  
assumd, or when the mss spectral data ind lcate the presence o f  a com- 
pound tha t  meets the ldent l f l ca t lon  c r i t e r i a  but the r e s u l t  I s  less than 
t h e  sample quant l tat lon l l m t t  but greater than zero. 

C - Thls f l a g  applles t o  pestlclde resul ts where the Ident i f i ca t ion  has been 
conflrned by GC/MS. 

8 - Thls f l a g  Is used when the analyte js found i n  the associated blank as 
we l l  as I n  the sample. It Indlcates posslble/probable blank contamination 
and warns the data user t o  take approprlate actlon. 

E - Thls f l a g  ident l f les  compounds whose concentrations exceed the ca l lb ra t lon  
range o f  the GC/MS lnstrunent for that  specl f lc  analysis. Thls f l a g  w i l l  - not apply t o  pesticldes/PCBs analyzed by GC/EC methods. 
compounds have a response greater than f u l l  scale, the sample or  ext ract  
nust be d i l u t e d  and reanalyzed. If  the d l l u t l o n  of the extract  causes any 
conpounds i d e n t i f l e d  I n  the flrrt analysis t o  be below the ca l lbrat lon 
range i n  the second analysis, then the resul ts of both analyses shal l  be 
reported on separate F o m  I. The Form I for the d l lu ted  sanple shal l  
have the 'OL' suf f i x  appended t o  the sangle number. 

I f  one or  more 0 

D - This f l a g  I d e n t i f i e s  a l l  compounds I d e n t l f l e d  I n  an analysls a t  a secon- 
dary d i l u t i o n  factor. 

A - This f l a g  Indlcates that  a T IC is a suspected aldol-condensatlon product. 

X - Estimated value due t o  a c o n f l m d  m o u n d  which i s  off-scale I n  both 
c o l  urns 

Y - Indlst lngulshablc Ismr i n  ten ta t i ve ly  I d e n t l f  ied compounds. 

2 - No estlmted value reported, o r  an dwrted CRQL reported because matrix 
effects interfere with or obscun tho capound on one o r  both columns. I n  
e l t h e r  siluatton, the colnpound does not confirm as a pos l t l ve  Iden- 
t i f i c a t i o n .  

- Values outside o f  contract requlmd QC l i r f t s .  

0 '. 386 

. -  _ _  
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. .  . . .  
. .  . .. ' . . ,  . '  

. -  



Advanced Sciences. Inc. 
Date: 26-OCT-89 

0 IT CORWRATIOR 
KNOXVILLE. ln 

Client Project ID: Fernald RI/FS Job Number: S m S S 9 4  

E P A  ctp TCL Volatile Organics by 6CHS - Current &A Qp Protocol - HV 702 

Client Sample ID: QXHO9B909122 

Sample Date: N/A 
IT Sample ID: XVBO912B 
Prep Date: 
Analysis Date: (Cmpl eted 1 09/12/89 
Blank -le ID: QX1109B909122 
Concentration Units: UG/LITER 

0 

Parameter Resu 1 t -- ----- 
hy 1 one ch 1 or ide 3 J 

'9 10 U 
- -  - ~ichloroethane 5 U 
Tr l c h 1 orod them 5 U 
Tetrachlorethene 5 U 
Toluene 5 U 

387 
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Advanced Sciences. Inc. 
Date: 2 6 e - 8 9  

IT CORPORATION 
KNOXVILLE. TN 

EPA CLP TCL Volatile Organics by GCMS - Current E P A  CLP Protocol - W 702 

Client Sample ID: 66565 

Sample Date: N/A 
IT Sample ID: 555720 
Prep Date: 
Analysis Date: (Completed) 09/12/89 
Blank Sample ID: QxW09B909122 
Concentration Units: UG/LITER 

Paramete? 
~~~~~~~~ 

nbthylene chloride 
Acetone 
1,l-Dichloroethane 
Tr i ch loroethene 
Tetrachlorethene 
Toluene 

Client Sample ID: 66572 

Result -- 
5 U 
3 J 
5 U 
5 U 
5 U 
5 U 

Sample Date: N/A 
IT Sample ID: 555721 
Prep Date: 
Analysis Date: (Camuleted) 09/12/89 
Blank Sample ID: Ox)109B909122 
Concentration Units: UG/LIm 

Parmter 

Methylene chloride 
Acetone 
1,l-Dichloxwthane 
Tr i ch loroethne 
Tetrachlorethene 
Toluene 

a 
..* 

. . .  . . .  . ,<'&: .'' . . . .  . . . .  . . . .  . . . .  .. . . . . . . .  . . . . .  . . . .  ..- .. .: $ . . .  

_. i . 7  . ._ . . .  
. - r .  . _ .  

. .  .. , . .  

Result 

3 U 
10 U 
5 U 
3 U 
3 U 
3 U 

388 
. _ .  

. .  . .  



Advanced Qclences, Inc. 0 
Date: 26-OCT-69 

IT CORPORATION 
KNOXVILLE, TN 

Client Project ID: Fernald RI/FS Job Number: ITHT35594 ----- - - 
E P A  CLP TCL Volatile Organics by G C M  - Current EPA.CLP Protocol - MI 702 

Client Sample ID: 66573 

Sample Date: N/ A 
IT Sawla ID: 555722 
Prep Date: 
Analysis Date: 
Blank Sample ID: QXn09B909122 
Concentration Units: UG/LITER 

t Come 1 et ed 1 09/ 1 2/89 

Parame t e+ 

Methylene chloride 
Acetone 
1,l-Dichloroethane 
Trichlorocthene 
Tetrachlorethene 
Toluene 

- --- Resu 1 t 

S U 
10 U 
5 U 
5 U 
5 U 
5 U 

Client Sample ID: 66577 

Sample Date: N/A 
IT 3-18 ID: 555723 
R e p  Date: 
Analysis Date: (Coepleted) 09/12/89 

Concentration Units: W/LXTER 
.Blank Sappole ID: QXl409B909122 

Parameter- Rem1 t 

He t hy lem chloride S U 
Ace tone 10 0 
1,l-Dlchloroethana S U 
Trichlorobth3ne 5 U 
Tetrachlorethane S U 
Toluene 3 U 

0 
389 

- .  '. 



1149 
Advanced Qcienct~, Inc. 
Date: 26-49 

IT CORPORATION 
KNOXVILLE. R( 

Client Project ID: Fernald RI/FS Job Number: IRcr35594 --- 
Xetals by ICP - E P A  200.7 - AP 701 

Client Sample ID: QXA16B909201 

Sample Date: N/A 
IT Sample ID: 168909201 
Prep Date: 09/20/89 
Analysis Date: (Completed) 09/27/89 
Blank Sample ID: QXAl6B909201 
Concentration Units: M/LITER 

parame t er ' 

Silver 
Aluminum 
Barium 
Beryl 1 ium 
Ca 1 cim 
cob8 1 t 
chromium 
Copper 
Iron 
Ihgnes ium 
Nickel 
Vanadium 
Zinc 

Result 

.Ol u 

.06 U 

.002 u 

.001 u 

.02 u 

.01 u 

.Ol u 

.01 u 

.01 u 

.06 U 

.02 u 

.01 u 
,002 u 

. .. 
. -. . .  . .  -.. . . .  . . . .  . . , I  <. *:  . , .  ' .  

. . .  . .  . . : - .e.- 

-. . , . . -  

... . .  . .  .. . . .. 



Advanced Qciences, Inc. 
Date: 2 6 a - 8 9  

IT CORPORATION . 

KNOXVILLE. TN 

Hetals by ICP - E P A  200.7 - AP 701 

Client Sample ID: 66565 

Sample Date: N/A 
IT Sample ID: cc10022 
Prep Date: 09/20/89 
Analysis Date: (Completed) 09/27/89 
Blank Sample ID: QXAlbB909201 
Concentration Units: =/LITER 

Paramet er' 

Silver 
Aluminum 
Barium 
Beryl 1 ium 
Calcium 
Cobalt 
chroeium 
Copper 
Iron 
Magnesium 
Nickel 
Vanadium 
Zinc 

- 

. ._ . . -  

Resu 1 t ------- 
.014 
.604 
.OS7 
.002 

.Ol u 

.062 

.01 u 

.507 

,033 
.03 
.037 

146 

56.1 

391 



1149 

Advanced Sciences. Inc. 
Date: 264CT-89 

IT CORPORATION 
KNOXVILLE. R( 

Client Project ID: Fernald RI/FS Job Number: ITKr35594 

Metals by ICP - EPA 200.7 - AP 701 

Client Sample ID: 66572 

Sample Date: N/A 
IT Sample ID: CC10023 
Prep Date: 09/20/89 
Analysis Date: ( C w  le ted) 09/27/89 
Blank Sample ID: QXA16B909201 
Concentration Units: MVLITER 

Parameter 

Silver 
Aluminum 
Barium 
Beryl 1 ium 
Calcim 
Cobalt 
chromiuar 
Copper 
Iron 
Magnesium 
Nickel 
Vanadium 
Zinc 

- Result 

.013 

.163 

.251 

.002 

.Ol u 

.03 

.01 u 

.843 

.026 
,023 
.056 

121 

41 



1149 

Advanced Sciences. Inc. a 
Date: 2 6 a - 8 9  

If CORPORATION 
KNOXVIUE, m 

Client Project ID: Fernald RI/FS Job Number: I m 5 5 9 4  --- -- ------------ 
Hetals by ICP - E P A  200.7 - AP 701 

Client Sample ID: 66573 

Sample Date: N/A 
IT Sample ID: CC10024 
Prep Date: 09/20/89 
Analysis Date: (Completed) 09/27/89 
Blank Sample ID: QXA 16B909201 
Concentration Units: I%/LITER 

Parameter' 

Vanadium 
Silver 
Aluminum 
Barium 
Beryl 1 ium 
Calcium 
cobalt 
chrmium 
Copper 
Iron 
bpnesium 
Nickel 
Zinc 

- Result - 
.023 
,014 
.156 
.255 
,002 

.01 u 

.029 

.01 u 

144 

3.63 
29 

.022 

.027 

393 

- -  

a 
. .  - ,.. 



1149 

Advanced Sciences, Inc . 
Date: 26-QCT-89 

Client Project ID: Fernald RI/FS 
- 

IT CORPORATION 
KNOXVILLE, TN 

Job Number: I m 5 5 9 4  

Hetals by ICP - E P A  200.7 - Ap 701 

Client Sample ID: 66577 

Sample Date: N/A 
IT Sample ID: CC 10025 
Prep Date: 09/20/89 
Analysis Date: (Completed) 09/27/89 
Blank Sample ID: QXA16B909201 
Concentration Units: XG/LITER 

Parameter Resu 1 t 

Silver 
Aluminum 
Bariwn 
Beryl 1 ium 
Calcium 
Cobalt 
Chroarim 
Copper 
Iron 
Magnesium 
Nickel 
Vanadium 
Zinc 

.012 

.182 

.229 

.002 

.Ol u 

.027 

.or u 

114 

1 .os 
38.7 
.023 
.02 
.039 

394 



Advanced Sciences, Inc. 
Date: 26-ocT-89 

0 IT CORPORATIOW 
KNOXVILLE. Rc 

Job Number: ImT35594 Client Project ID: Fernald RI/FS 

Lead by Runace M - EPA SW846 3020 6 7421 - AG 019 

- 

Client Sample ID: GXA17B909201 

Sample Date: n/a 
IT Sample ID: 17B90920 1 
Prep Date: 09/20/09 
Analysis Date: (CoProleted) 09/29/89 
Blank Sample ID: OXA17B909201 
Concentration Units: MWLITER 

Parameter' Result 

Lead .002 u 
- 

Client Sample ID: 66565 

sample Date: #/A 
0 

IT -10 ID: cc1002a 
Prep Date: 09/30/89 
Analysis Date: (Coeol et&) 09/29/89 
Blank Sample ID: oxA17B909201 
Concentration Units: IWLfm 

Parameter Result 

Lead .OM 

Client Sample ID: 66511 

sample Date: #/A 
IT -10 f D t  a10023 
Prep Date: 09/20/89 
A M l Y 8 i S  Date: - -  - (wleted) 09/29/89 
Blank Sample ID: [UA178909201 
Concentration Units: ?lB/LITeR 

Parameter Remil t 

b d  .002 u 395 
.......... . . . . .  . . . . . . . . .  - < &  6 .~ ~ !, . . . . . . . . . . . . .  . .  :. . .-. ' -  . .  . .  

. . .  '*. 4 . .' 

. . .  -_ _. . . .  
.::- , . - 

.. 



1149 

Advanced 9c iences , I nc . 
Date: 264CI'-89 

Client Project ID: Fernald RI/FS 

IT CORPORATION 
KNOXVILLE. TN 

Job Number: I m 5 5 9 4  

Lead by Furnace M - EPA SW846 3020 d 7421 - AG 019 

Client Sample ID: 66573 

Sample Date: N/ A 
IT Sample ID: CC10024 
Prep Date: 09/20/89 
Analysis Date: (Completed) 09/29/89 
Blank Sample ID: OXAl7B909201 
Concentration Units: €¶G/LITER 

Parameter ' Resu 1 t 

Lead .003 
-- I 

Client Sample ID: 66577 

Sample Date: W A  
IT Sample ID: CC10025 
R e p  Date: 09/20/89 
Analysis Date: (Coawleted) 09/29/89 
Blank Sample ID: oxA17890920 1 
Concentration Units: lOfifTER 

Paramter Rem1 t 

h a d  .om 

0 
396 



1149 

Advanced Sciences, I nc: 
Date: 26-ocf-89 

IT CORPORATION 
KNOXVILLE. TN 

Client Project ID: Fernald RI/FS Job Number: I m 5 5 9 4  ---- - - 
Chloride by Ion Specific Electrode - EPA 325.3 - W 017 

Client Sample ID: QXW17B909213 

Sample Date: N/A 
IT Sample ID: 17B909213 
Prep Date: 09/21/89 
Analysis Date: (Canpleted) 09/21/89 
Blank Sample ID: Qm178909213 
Concentration Units: XG/LITER 

Parameter' Resu i t - 
Ch 1 or ide .s u 

Client Sample ID: 66335 

sample Date: W/A 
IT Sample ID: cc9994 
R e p  Date: 09/ 21/89 
Analysis Date: (Completed) 09/21/89 
Blank -10 ID: QXU178909213 
Concentration Units: HG/LI'IER 

Parameter Resu 1 t 

Chloride S 

Client Saml8 ID: 66542 

sample Date, W/A 
IT Sample ID, cc9995 
Rep Date: 09/2 1/69 
Analysls Date: - -  - (C- 1 et ed 1 09/2 1 /89 
Blank Sam010 ID: oxPn789092 13 
Concentration Units: lWLI?lER 

. . .  

. . : -. . 
. I  

. -v. 
. .  

. . .  

39 7 



1149 

Advanced Sciences. Inc. 
Date: 26-ocf-89 0 .. IT CORPORATION 

KNOXVILLE. TN 

Client Project ID: Fernald RI/FS Job Number: I m 5 5 9 4  
, 

Chloride by Ion Specific Electrode - EPA 325.3 - W 017 

Client Sample ID: 66543 

Sample Date: N/A 
IT Sample ID: CC9996 
Prep Date: 09/21/89 . 

Analysis Date: (Completed) 09/21/89 
Blank Sample ID: QXW17B909213 
Concentration Units: tG/LITER 

Parameter Result 

Ch 1 or ide 23 

Client Sample ID: 66547 

Sample Date: N/A 
IT Sample ID: cc9997 
Prep Date: 09/21/89 
-Analysis Date: (Coep1etm-I) 09/21/89 
Blank Sample ID: QXW17B909213 
Concentration Units: WL1- 

0 '  

Paraieter Rem1 t 

Ch 1 or id8 51 

. -  

. .  
398 



1149 

Advanced 9c iences . I nc . 
Date: 26-OCr-89 s 

Client Project ID: Fernald RI/FS 

IT CORPORATION 
KNOXVILLE, m 
Job Number: IlW35594 

~ ~ ~ _ _  

Plouride by Ion Specific Electrode - EPA 340.2 - WW 042 

Client Sample ID: OXW42B909135 

Sample Date: N/A 
IT Sample ID: 42B909135 
Prep Date: 09/ 13/89 
Analysis Date: (Coarpl eted) 09/ 13/89 
Blank Sample ID: QXW42B909135 
Concentration Units: MG/LITER 

Client Sample ID: 66535 

Sample Date: W/A 
IT Sample ID: cc9994 
Prep Date: 09/ 13/89 
Analysis Date: ( C a w  let& 1 09/ 13/89 
Blank Sample ID: QXW42B909135 
Concentration Units: IWLITER 

0 

Paramster . Result 

P1 uor ide .92 

Client Sample ID: 66542 

Sample Date: 
IT Sample ID: cc9993 
R e p  Date: 09/ 13/89 
Analysis Date: - 0  - (Completed) 09/13/89 
Blank Sample ID: QmS2B909 135 
Concentration Units: HG/LIm 

Parameter Rmul t 

..; .- .. . 
a ;.-- ' - 

. .  . ._ -. . .. . . -  . . .  
.. . .- . .  . 

;a. : 2 . .:>... . . -. . -. , ..t . . .. . . 

8. ' 

. -  . .. . .  
. .  399 



Advanced Sciences, Inc. 
Date: 2 6 e - 8 9  

Client Project ID: Fernald RI/FS 

IT CORPORAT1O)I 
mxv1LLE. Rt 

Job Number: lRcn5594 

Flouride by Ion Specific Electrode - EPA 340.2 - WW 042 

Client Sample ID: 66543 

Sample Date: N/A 
IT Sample ID: CC9996 
Prep Date: 09/ 13/89 
Analysis Date: (Completed) 09/13/89 
Blank Sample ID: OXW42B909 135 
Concentration Units: MVLITER 

Parametef Resu 1 t 

F 1 uor ide .32 

Client Sample ID: 66347 

Sample Data: 'N/A 
IT Sample ID: a9997 
Prep Date: 09/13/89 
Analy8is Date: (Ccwleted) 09/13/89 
Blank Sample ID: QXW42B909135 
Concentration Units: HBfiITER 

Parameter Rem1 t 



1149 

Advanced Qciences, Inc. 0 Date: 26-OCT-89 
IT CORPORATIocl 
KNOXVILLE, RI 

Job Number: I m 5 5 9 4  Client Project ID: Pernald RI/FS 

Nitrate, as N - E P A  333.3 - WI 053 

Client Sample ID: QXWS38909084 

Sample Date: N/A 
IT Sample ID: 538909084 
Prep Date: 09/08/89 
Analysis Date: (Completed) 09/08/89 
Blank Sample ID: QXW53B909084 
Concentration Units: )IG/LITER 

Parameter Result 

Nitrate .1 u 
7 - -- 

Client Sample ID: 66535 

Sample Date: N/A 
IT Sample ID: CC9990 
Prep Date: 09/08/89 
Analysis Date: ( C c w  1 eta) 09/08/89 
Blank Sample ID: QJm3B909084 
Concentration Units:  LITER 

0 

Paramter  Resul t 

Hi trate .1 u 

Client -le IO: 66542 

Sample Date-r. W A  
IT Sample I h  -991 
Prep Date: 09/08/69 
Analysis Dato: --. - (Caplet&) 09/08/89 
Blank Sample ID: om538909084 
Concentration Units: N6/LI1ER 

Pwameter R e m 1  t 

'n 

Nitrate .869 



1149 

Advanced Sciences, Ind. 
Date: 26-ocT-89 

0 
IT CORPORATION 
KNOXVILLE, TN 

Job Number: ITKT35594 Client Project ID: Fernald RI/FS - 
Nitrate, as N - EPA 353.3 - UW 053 

Client Sample ID: 66343 

Sample Date: N/A 
IT Sample ID: CC9992 
Prep Date: 09/08/89 
Analysis Date: (Coawleted) 09/08/89 
Blank Sample ID: OxwS38909084 
Concentration Units: cIG/LITER 

Parameter' Resu 1 t 

Nitrate .1 u 
\ -  

Cfient Sample ID: 66547 

Sample Date: #/A 
IT Sample ID: cc9993 
Prep Date: 09/08/89 
Analysis Date: (Cawleted) 09/08/89 
Blank Sample ID: ~38909084 
Concentration Units: IID/LITER 

Parameter Result 

Nitrate .1 u 

. .  
... -. : .- .. . ...- , . . .  

. 'I 
. .  



1149 

Advanced Sciences, Inc. 
Date: 2 6 m - 8 9  . .  

0 IT CORPORATION 
KNOXVILLE. TN 

Client Project ID: Fernald RI/FS Job Number: IRcf35594 --- -- ----------- 
Total Organic Carbon - EPA 415.1 - On 001 

Client Sample ID: QX001B909072 

Sample Date: N/A 
IT Sample ID: 019909072 
Prep Date: 09/07/89 
Analysis Date: (Cap1 eted) 09/07/89 
Blank Sample ID: QXOOlB909072 
Concentration Units: WG/LITER 

Parametet Resu 1 t 

Total Organic Carbon 1 U 
- --- ----- 

Client Sample ID: 66543 

Sample Date: N/A 
0 

IT Sample ID: ccloooo 
Prep Date: 09/07/89 
Analysis Date: (Cmpleted) 09/07/89 
Blank Sample ID: 0x00 18909072 
Concentration Unit's: IIO/LITER 

Parameter Rem1 t 

Total Organic Carbon 2.1s 

Client Sample ID: 66347 

Sample Data::. W A  
IT Sample In: cc10001 
R e p  Date: 09/07/89 
Analysis Date: - -  - (Cam@ let&) 99/07/89 
Blank Sample ID: QXOO 18909072 
Concentration Units: Hf3/LITW 

Parameter R e m 1  t 

Total Organic Carbon 3.34 403 



1149 

Advanced Sciences, Inc: 
Date: 26-OCT-89 

IT CORPORATION 
KNOXVILLE, Rs 

Client Project ID: Fernald RI/F9 Job Number: ITKf35594 

Total Organic Carbon - EPA 415.1 - (34 001 

Client Sample ID: 66535 

Sample Date: N/A 
IT Sample ID: CC9998 
Prep Date: 09/07/09 
Analysis Date: (Completed) 09/07/69 
Blank Sample ID: QX001B909072 
Concentration Units: I(G/LITER 

Parameter- Resu 1 t 

Total Organic Carbon 1.25 

Client Sample ID: 66542 

Sample Date: N/A 
IT Sample ID: cc9999 
Prep Date: 09/07/89 
Analysis Date: (CoQpleted) 09/07/89 
Blank Sample ID: QXOOlB909072 
Concentration Units: ?S3/LfTeR 

Parameter Real t 

Total Organic Carbon 2.13 

-. - 



.... . 

Advanced Sciences I nc . 0 Date: 26-OCT-89 - IT CORPORATIOW 
KNOXVILLE. Tn 

Client Project ID: Pernald RI/FS Job Number: I m S 5 9 4  - - 
Total Organic Halides - EPA 450.1/5w846 9020 - On 004 

Client Sample ID: QXo04B909111 

Sample Date: N/A 
IT Sample ID: 04B909111 
Prep Date: 09/11/89 
Analysis Date: (Completed) 09/11/89 
Blank Sample ID: QX004B909111 
Concentration Units: )IG/LITER 

Parameter' Resu 1 t 

Total Organic Halides .01 u 
- - -- 

Client Sample ID: 66543 

Sample Date: #/A 
IT Sample ID: cc10000 
Prep Date: 09/11/89 
Analysis Date: (Carpleted) 09/11/89 
Blank Sample ID: ol(oo489o9111 
Concentration Units: #G/LITeR 

0 

.. 

Parameter R m l  t 

Total Organic Halides .01 u 
- 

Client mlr.10: 66547 

Sample Date: N/A 
IT Samole 1%- cc1ooo1 
Prep Date: o w 1  1/89 
A ~ ~ I Y S ~ Z I  Date: - -  - (Caeleted) 09/11/89 
Blank Sample ID: Qx004B909111 
Concentration Units: ?lt3/LITER 

Parameter Ram1 t 

Total Organic Elalidea .01 u 
. .. . , 

. .  . .* -  405 .. . .  



1149 

Advanced Sciences. Inc. 
Date: 264CT-89 

IT CORPORATIOW 
KNOXVILLE. RI 

Client Project ID: Fernald RI/FS Job Number: ITUT35594 - 
Total Organic Halides - E P A  450.1/SW846 9020 - OM 004 

Client Sample ID: 66535 

Sample Date: N/A 
IT Sample ID: CC9998 
Prep Date: 
Analysis Date: (Completed) 09/11/89 
Blank Sample ID: QX004B909111 
Concentration Units: MVLITER 

09/ 1 1 /89 

Parameter Resul t 

Total Organic Halides .015 
- 

Client Sample ID: 66542 

Sample Date: W A  
IT S-10 ID: a9999 
Prep Date: 09/11/09 
Analysis Date: ( w l e t e d )  09/11/89 
Blank Sample ID: QXm4B909lll 
Concentration Units: MGfiITER 

Parameter Rtsul t 

Total Organic Halide8 .01 u 



1149 

Advanced Sciences. Inc. a 
Date: 26-49 

IT CORPORATION 
KNOXVILLE. TN 

Client Project ID: Fernald RI/FS Job Number: I"r35594 - ----- --- --- - 
Sulfate - E P A  373.4 - WW 081 

Client S w l e  ID: QXW81B909144 

Sample Date: N/A 
IT Sample ID: 818909144 
Prep Date: 09/ 14/89 
Analysis Date: (Completed) 09/14/89 
Blank Sample ID: QXW8 1 B909 144 
Concentration Units: MVLITER 

Client Sample ID: Qme18909154 

Sample Date: N/A 
IT Sample ID: 819909134 
Prep Date: 09/15/89 
Analysis Date: (Coarpletd) 09/15/89 
Blank Sample ID: Qm81B909154 
Concentration Units: HWLITER 

-- 

Parameter Result 

Sulfate 2 U 
- 

Client Sample ID: 66535 

Sample Datet N/A 
IT Sample ID: cc9994 
Prep Date: 09/14/89 
Analysis Date: . -  - (Coepleted) 09/14/89 
Blank Sample ID: CUcwalB909144 
Concentration Units: l!G/LITER 

Parameter Result 

Sulfate 243 407 
. . . . .  . . .  . 

;, i -- . 
. .  

. .  



. .. . .  . .  . ... . 

1149 

Advanced Sciences. Ina. 0 
Date: 26&-89 

. .  
Y-  

IT CORPORATION 
KNOXVILLE, TN 

Client Project ID: Fernald RI/FS Job Number: ITM35594 

Sulfate - EPA 375.4 - W 081 

Client Sample ID: 66542 

Sample Date: N/A 
IT Sample ID: cc9995 
Prep Date: 09/14/89 
Analysis Date: (Completed) 09/14/89 
Blank Sample ID: QXW01B909144 
Concentration Units: IWLITER 

- 

Parame t er’ 

Sulfate 38.8 

Resu 1 t - 

Client Sanrole ID: 66543 

Sample Date: N/A 
IT Sample ID: CC9996 
R e p  Date: 09/15/89 
Analysis Date: (Completed) 09/15/89 
Blank Sample ID: QXW8lB909154 
Concentration Units: MWLITER 

Parameter Result 

Sulfate 2 U 

Client Sample ID: 66547 

Sample Date: N/A 
IT Sample ID: cc9997 

09/14/89 
(Completed) 09/14/89 

Prep Date: 
Analysis Date: A -  - 
Blank Sample ID: QXW8lB909144 
Concentration Units: H3fiIllER 

Parameter Result 

9ul f ate 20.7 408 
.: L .: .. . .  



INTERNATIONAL 
TECHNOLOGY 
CORPORATION 

ANALYTICAL 
SERVICES 

CERTIFICATE OF ANALYSIS 

PI49 

Attn: Cindy Capanruri 
C/O As1 Inc. 
10845 Hamilton Clever Road 
Ross, OH 45061 

Date: November 20, 1989 

Page 1 of 4 

Job Number: XTNT 35590 P . 0  Number: Accounts Payable 

This is the Certificate of Analysis for the following sampler: 

Client Project ID: FHPC RI/FS +=%L 
Date Received by Lab: 08/31/89 - 

9, a 5- C ~ L  I P  b374 
bcl Sf 

Number of Samples: Two (2) 
Sample Type: . Water 

I* INTBODOCTIO# 
On Augurt 31, 1989, two (2) vater sampler vera rocefved at ITAS-Oak Ridge Laboratory 
from Abturced Sciences Inc., Ross, Ohio. Tho list of analytical tests performed, as 
voll as &to of recoipt and analysis, can bo found in the attached report. 

Blanks are idontifiod with cliont ramp10 ID'S startine w i t h  either 'QX..B" or 
.QX ... B: Data 8x0 roportod w i t h  the qurrllfior .U9 if the compound was analyzed for 
but not Qtectod. List# w i t h  concentration d t  cod. and lab urd client suffix code 
definitions arr attached. 

If. 
Tho analytical rrsultr for this roport aro proroatod by analytical tests. Each set 
of data vi11 inclub. sup10  idontification inforution, tho uulytical results, and 
the appropriato &taction lirfta. 

Tho smplor war0 ~ l p t 0 4  for TCL and ddltiotul Appondix IX volatile organic 
coppound. bp Chr-agZ.php/llu8 S p ~ c t r o W w  in accordmco w i t h  t b  EPA CLP 2/88 
Statomout o f  Work. T h h  .il.lyri# v u  porfornd at ITAS-Knoxville, Tennessee 
kboratov, nazzative mttd soparatoly. 

Seoivolatlla, p..tiCi&/FCB, horbicido .rd o r ~ h o r p h o r u 8  posticidss were not  
ptopuad V L t h h  b l d h g  t-8. 

Revlowed and Approved 
.. - 



I T A N ~ Y T I ~ ~ V I C L S  
Advanced Sciences, Inc. 0AgEuDGE.m 
Dato: November 20, 1989 Page 2 of G 
Client Projoct ID: RI/FS Fernald Job NuPber: ITNT 35590 

The sampler war. uulyzed for TCL and additional Appendix IX inorganic using the EPA 
CLP 7/87 S ta t emnt  of Work. 

a 

e 

'Iha samples weto analyzed for  both isomer specif ic  2,3,7,8-TCDD and Total t e t r a  
through hoxa (GI, - C1,) dioxin and furan homologs using a modified version of  EPA 
method 8280, revised September, 1986. The analysis was performed a t  ITAS-Technology 
Developmont Laboratory, Knoxville, Tennessee, rurrativo admit ted separately. 

Tho s q l e s  wore analyzed for sulfide w i n g  EPA method 9030. 

The samples wero prepared and analyzed for  Fluoride i n  accordance wlth mathod 6500- 
F-C, Ion Selective Electrode Xethod, Standard, 17th edit ion 1989. 

111. QUALITY c- 
The inorganic QC fo r  these samples are referenced to  IRJT 35580, sample number 66566 ,  
submitted separataly.  

Tho samples ware prepared for ICP analysis on 09/19/89, and &tdyzad on 09/27/89 and 
10/18/89. The zinc serial dilutions did not n o t  QC requirement and is flagged vi th  
8n "E". 

Morcury VU propared and analyzed on 09/22/89. 

Potassium w u  preparod on 09/19/89 and orulytod on 09/28/89. 

The saaplor voro prepared for  GFAA analysis 00 09/19/89. Tho sampler were analyzed 
w i n g  tho poriod 10/05/89 - 10/09/89. 'Ru u t r l x  spiko for lead w a s  outside QC 
limits. Tho analyt ical  spiko recowrior for  both roleniun r.nplos were outside the 
152 window. 

Tho raapler v.18 propu.6 for cyani& analysir on 09/08/89 .ad anrlyzod on 09/11/89. 

Tho rampha mro proparod urd ~ l y t o d  fo r  nrlf ib  on 09/05/89. 

Tho ramp108 ulro p r o p u d  .ad uulyrod  for  fluorid. on 09/l3/89. Tho HS/HSD for 
fluorida ia  rrforoacod to 66500, (Job Hubor: IMT 35573, t o  be submitted 
soparatoly) . .-= 

Inorganic data vu. roportod with the f o l l w i r q  qualifiers: 

- h t r h  8 p f b  outrid. 1kit. - Duplicat. valw. ouuida Qc limit8 
E - Auaaco -1. spiko <001; XCP s o r b 1  d i l u t l m  outrib QC limits 
U - m c o  anal. rpika rocotnry ouuid. + OS - 1st  viadov 
S - Mothod of r t d r d  urod (WA) 
+ - Corrr la t ion coofficiont for  l4SA 4 . 9 9 3  

4 1  0 

. 



Advanced Sciences, Inc. 

Cliont Project ID: RI/FS Fernald 
Date: November 20, 1989 

rrANALYrIaLsowIcEs 
0)LKRIDGE.m 

Page 3 of 4 
Job Nunber: ITNT 35590 

66574 CC9936 
CC9966 
CC9948 
CC9940 

66575 cc9937 
cc9947 
cc9949 
CC9961 

66544 CC9932 
66545 cc9933 

WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 

IIW 
U W  
mu 
mu 
IIW 
U U  
U W  
U U  
U W  
Low 

ABBREVIATION: VOA - Volatile Organic Analysis 

VOA 
m u  
CYANIDE 
SULFIDE 
VOA 
METALS 
CYANIDE 
SULFIDE 
FLUORIDE 
F'LUORIDE 

._ - .. . . ._ 
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"CONCENTRATION UNIT" CODES 

I HOISTURB 

I RECOVERT 

I SOLIDS 

COLONIES/ 100 Ep. 

- 

MWKG 

ffi/ LITER 

UG/KG 

901 LITER 

STANDARD UNITS 

mw cn 

PCULIlzn 

Pement Hoisture content 

Poment Reaorery of Knoun.Spikad Compound 

Percent Solid8 Content 

Colonies/ 1 00 Ulil it  era ( bao teriol ogical 
c oneen tration 1 

Hilligrlma per Kilogram ( p p d  

~ i i i i g r a m ~  per Liter ( p p d  

Miorogrm per Kilogram (ppb) 

Miorogram per Liter (ppb) 

S t r r d u d  pE Unita 

M c r a h o a  per Centimetor (oonduotivity 
oowentration) 

piooCuriea/ L i t  or ( r .diologioal comeatr at ion) 
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Ha 

HSD 

D 

S 

SD 

s1 

52 

R 

A 

0 

P 

811 

n 
DL 

413 
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Table EDT-5 

€PA CLP INORGANIC QUALIFIERS 

U - Indicates compound was analyzed for  but not detected. 

8 - The reported value is  less t h a n  the Contract Required Detection Limit ( C R O L )  
b u t  greater than the Instrument Detection Limit ( IDL) .  

E - The reported value i s  estimated because of the presence of interference. 

H - Duplicate injection precision not met. 

N - Spiked sample recovery not w i t h i n  control limits. 

S - The reported value was determined by the Method of Standard Additions. 

W - Post-digestion spike for Furnace AA analysis is out of control limits 
(85-1153), while sample absorbance i s  less t h a n  50% of spike absorbance. 

G - Native analyte 

X - Detection limit i s  higher t h a n  nom1 due t o  sample matrix interferences. 

4 times spike added, therefore acceptance criteria do not 
apply 

a 
- Duplicate analysis not w i t h i n  control llmits. 

+ - Correlation coefficient for the S A  Is less t h a n  0.995. 

Entering "S', W', o r  I+' is mtually exclusive. No codlna t ion  o f  these 
qualifiers can appear i n  the same field for an analyte. 

-._ i 
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Advanced Sciences. Inc. 
' Date: IO-NOV-89 

a IT CORPORATION 
KNOXVILLE. TN 

C1 ient Project ID: Fernald RI/FS Job Number: IRCr3553C 
________u-___--------_---------------------------------------- 

Appendix 1X Metals by ICP - Modified Current EPA CLP Protocol - AP 714 

C1 ient Sample ID: QXA148909191 

Sample Date: N/A 
IT Sample ID: 14B909191 
Prep Date: 09/19/89 
Analysis Date: (Completed) 10/18/89 
Blank Sample ID: QXA14B909191 
Concentration Units: UG/LITER 

Pararne t e t  

Aluminum 
Antimony 
Barium 
Beryl 1 ium 
Cadmium 
Calcium 
Chrolniwn 
cob81 t 
Copper 
Iron 
Magnesium 
bnganese 
Nickel 
Silver 
Sodium 
Vanadium 
Zinc 
Osmium 
Tin 

------- Resu 1 t --------- 
60 U 
30 U 
2 U 
1 U 
2 U 

20 u 
10 U 
10 U 
10 U 
10 U 
60 U 

2 U 
20 U 
10 U 

100 U 
10 U 
2 U 

so U 
30 U 

415 



Appendix IX Metals by ICP - Modified Current EPA CLP Protocol - AP 714 

Client Sample ID: 66574 

Sample Date: N/A 
IT Sample ID: CC9946 
Prep Date: 09/19/89 
Analysis Date: (Completed) 10/18/89 
Blank Sample ID: QXA14B909191 
Concentration Units: %/LITER 

Aluminum 
Ant imny 
Barium 
Beryl 1 ium 
Cadmium 
Calcium 
Chromium 
Coba 1 t 
Copper 
1 ron 
hgnes ium 
Manganese 
Nickel 
Silver 
Sodium 
Vanadium 
Zinc 
Osmium 
Tin 

252 
30 U 
73.6 B 

1.6  B 
13.4 

38.7 
10 U 
10 U 

306000 

3030 
100000 
1030 
30.2 B 
11.5 

39.2 B 
66 E 
50 U 
30 U 

65200 

._ . . -  



1.149 
Advanced Sciences. Inc. 
Date: 10-NOV-89 

IT CORPORATION 
KNOXVILLE. TN 

Appendix IX Hetals by ICP - Modified Current EPA CLP Protocol - AP 714 

Client Sample ID: 66575 

Sample Date: N/A 
IT Sample ID: cc9947 
Prep Date: 09/19/69 
Analysis Date: ( C o w  1 eted) 10/ 18/89 
Blank Sample ID: QXA14B909191 ' 

Concentration Units: UG/LITER 

Parameter 

Aluminum 
Antimony 
Barium 
Beryl 1 iup3 
Cadmium 
Calcium 
Chromium 
Coba 1 t 
Copper 
Iron 
Magnesium 
Uanganese 
Nickel 
Silver 
Sodium 
Vanadium 
Zinc 
Osmium 
Tin 

------------ Resu 1 t 

212 
--------- 

30 U 
30.5 B 
1.8 B 
10.7 

35.2 
10 U 
10 U 

258000 

126 
83700 
2530 . 

29.8 B 
11.3 

33.7 B 
29.4 E 
94 
30 U 

65100 

-. - 

417 
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Advanced Sciences. Inc. 
Date: 10-NOV-89 

IT CORPORATION 
KNOXVILLE. TN 

Client Project ID: Feinald RIIFS Job Number: ITNT35590 -_________----___------------------------------------------------------------- 
Metals by Furnace AA - Current E P A  CLP Protocol - AG 702 

Client Sample ID: QXAl2B909196 

Sample Date: N/ A 
IT Sample ID: 12B909196 
Prep Date: 09/19/89 
Analysis Date: ( C a p  1 et ed 1 10/09/89 
Blank Sample ID: QXA128909196 
Concentration Units: UG/LITER 

Client Sample ID: 66574 

Sample Date: N/A 
IT Sample ID: CC9946 
Prep Date: 09/19/89 
Analysis Date: (Completedl L0/09/89 
Blank Sample ID: QXAl a909 196 
Concentration Units: UG/LtTER 

Parameter Rem1 t 

Arsenic 2 U 
Lead 4.5 BN 
Se 1 enim 2 uu 
ThaLLium 1 . 2  B 

- 
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Advanced Sci,ences. Inc. a Date: 10-NOV-89 
IT CORPORATION 
KNOXVILLE. TN . 

Metals by Furnace AA - Current EPA CLP Protocol - AG 702 

Client Sample ID: 66575 

Sample Date: N/A 
IT Sample ID: cc9947 
Prep Date: 09/19/89 
Analysis Date: (Completed) 10/09/89 

. Blank Sample ID: QXAl2B909196 
Concentration Units: UG/LITER 



Advanced Sciences. Inc. IT CORP0RAT:CN 
Date: 10-NOV-89 KNOXVILLE. RI 

Client Project ID: Fernald R I E S  Job Number: I'TKr35590 
-_c____------------~------------------------------ 

Mercury by Cold Vapor AA - Current EPA CLP Protocol - AV 002 

Client Sample ID: QXAOOB909227 

Sample Date: N/A 
IT Sample ID: 008909227 
Prep Date: 09/22/89 
Analysis Date: (Camp 1 eted 1 09/ 22/89 
Blank Sample ID: QXAOOB909227 
Concentration Units: UG/LITER 

Paramet et Resu 1 t 

Client Sample ID: 66574 

Sample Date: N/A 
IT Sample ID: CC9946 
Prep Date: 09/22/89 
Analysis Date: ( C o w  le ted) 09/ 22/89 
Blank Sample ID: QXAOOB909227 
Concentration Units: UG/LITER 

Parameter Resul t 

Mercury . 2  u 
- 

Client ID: 66573 

Sample Date2 N/A 
IT Sample ID: cc9947 
Prep Dater 09/22/89 
Analysis Date: (Completed) 09/22/09 
Blank Sample ID: - QXAOOB909227 
Concentration Units: WLI'IER 

Parameter RmU1 t 

Mercury . 2  u 420 



Advanced Sciences. Inc. 
Date : 10-NOV-89 0 IT CORPORA: :ON 

KNOXVILLE. TN 

C1 ient Project ID: Feinald RI/FS Job Number: IR4T35590 -------_-_--------------------------------------------------------------------- 
Potassium by Flame A A  - Current E P A  CLP Protocol - AA 069 

Client Sample ID: QXA14B909195 

Sample Date: N/A 
IT Sample ID: 14B909 195 
Prep Date: 09/19/89 
Analysis Date: (Completed) 09/28/89 
Blank Sample ID: QXA148909195 
Concentration Units: UG/LITER 

Parameter Result 

Potassium 

Client Sample ID: 66574 

Sample Date: N/A 
IT Sample ID: CC9946 
Prep Date: 09/19/89 
lnalysis Date: (Completed) 09/28/89 
:.a& Sample ID: QXAl4B909195 
Concentration Units: UGfLITER 

Parameter R e m 1  t 

Pot ass ium lSS00 
---- 

Client Sample ID: 66573 

Sample Dates #/A 
IT Sample I& a9947 
Prep Date: 091 19/89 
Analysis Data: (Cou@letsd) 09/28/89 
Blank Sample 101 - QXA14B909195 
Concentration Units: UO/LITER 

Parameter Rem1 t 

Potassium 14800 
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Advanced Sciences, Inc. 
Date: 10-NOV-69 

IT CORPORATION 
KNOXVILLE. TN 

C1 ient Pro j ec t  ID: Feinald RI/FS Job Number: ITNT35590 

Total Cyanide - Current E P A  CLP Protocol - WW 034 . 

Client Sample ID: QXW34B909086 

Sample Date: N/A 
IT Sample ID: 34B909086 
Prep Date: 09/08/09 
Analysis Date: (Completed) 09/11/69 
Blank Sample ID: OXW34B909066 
Concentration Units: UG/LITER 

Client Sample ID: 66574 

Sample Date: N/A 
IT Sample ID: CC9946 
Prep Date: 09/08/89 
Analysis Date: (Completed) 09/11/69 
Blank Sample ID: QXW34B909086 
Concentration Units: UG/LITER 

Parameter Resu 1 t 

Cyanide 5 U 
_-- 

Client Sample ID: 66575 

Sam018 Dates N/A 
IT Sample ED: cc9947 
Prep Date: 09/08/89 
Analysis Date: (CeQgleted) 09/11/69 
Blank Sample IBc - QXW34B909086 
Concentration Units: UWLITER 

Parameter Result 

Cyanide 5 U 422 



Advanced Science9, Inc. 

1149 

Date: 05-DEC-89 

Client Project ID: Pemald RI/FS 0 
IT CORPORATION 
KNOXVILlLE. TN 

Job Number: I'Rcf33590 
~ ~ ~ 

Sulfide - - OH 08S 

Client Sample ID: QmeSB909058 

Sample Date: W/A 
IT Sample ID: 85B909058 
Prep Date: 09/03/89 
Analysis Date: ( C m p  leted) 09/05/89 
Blank Sample ID: QXW8SB909058 
Concentration Units: MWLITER 

Parameter Result 

Sulfide .5 u 
-- - __I_--- 

Client Sample ID: 66574 

Sample Date: N/A 
IT Sample ID: CC9940 
Prep Date: 09/05/89 
Analysis Date: (Ccaeleted) 09/05/89 
Blank Sample ID: ~ B 9 0 9 0 5 8  
Concentration Units: Hf3/LITER 

Paralmter Real t 

Sulfide .s u 

Client Smvlo ID: 66573 

-10 ht8: W A  
IT 3-10 ID; CC9941 
Prep Date: 09/05/89 
b 8 l y 8 i 8  D8t8: (-letad) 09/05/89 
Blank -10 ID: - ~ 9 0 9 O s e  
Concentrat ion hits: HWLIT~R 

- 

Parameter. Rem1 t 

Sul f Ida .s u 
423 
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INTERNATIONAL ANALYTICAL 

SERVICES 
TECHNOLOGY 
CORPORATION 

CERTIFICATEOFANALYSIS . , 

IT Corporat 1 on 
P.O. Box 549 
Oak Ridge, TN 37831 
ATTN: Mary Hall 

September 29, 1989 

Job Number: ITNT 44099 (ITNT 35590) P.O. Number: 464085.01 

This is the Certificate of Analysis for the fo l lowing  salrples: 

Client Project ID: 
Date Received by Lab: 09/08/89 
Number o f '  Samples : 
Sanple Type: Water 

Fernal d RI/FS 

Two (2)  

1. Introductlon 

On 09/08/89, two (2) water samples arrived a t  the ITAS-Knoxville, Tennessee labora- 
tory from the IT-Mlxed Waste Laboratory i n  Oak Ridge, Tennessee. The l ist  of analy- 
t ical  tes ts  performed, as well as date o f  r ece ip t  and analysis, can be found i n  the 
attached report. 

I1 Analytical Resultslnethodolom 

The analyttcal results for  thls report are  presented by analytical test. Each set of 
data wlll Include samgle ldentlflcatlon information and the analytical results . 
Please note that a l l  CLP data are not blank corrected. Table 1 lists field and ITAS 
numrs, saaple mtrlx and analytlr requested. 

The extracts wan analyzed f o r  Target Conpound List (TCL) and additional Appendix IX 
volatlle organlc coqrounds 
accordance wl th  the €PA UP 2/88 Sta temnt  of  Work. 

gas chrotnatogrrphy/mass spectroscopy ( G C F I S )  i n  

- -  

Revlwed and Approved: 

424 
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ITANALrrIcALsERvICEs 
56 15 M I D D D R O O K  PlgE I T  Corporat 1 on 

September. 29, 1989 KNOXVILLE. m 
Cl ien t  Project  ID: Fernald RI /FS Job Number: ITNT 44099 

I I I. Qual 1 ty  Cont ro t  

The v o l a t l l e s  analyses were performed on 09/12/89 by purge and t rap  with JAY 08-624 
Megabore column on a Finnigan OWA GC/MS/DS. The CLP Target Conpound L i s t  (TCL) ana- 
l y s i s  was straightforward, wi th no unusual d i f f i c u l t i e s .  Addit ional speci f ic  Appen- 
d i x  I X  compounds were generally wel l  behaved, and were standardized f o r  by I n i t i a l  
(3-point) and cont inuing cal ibrat ions:  these data are Included i n  the standards da ta  
sectlon. Some compounds were, however, 'bad actors' and were t reated d l f fe ren t ly :  
dichlorodlfluoromethane, aceton i t r i le ,  isobutyl  alcohol , dioxane and pyridine were a l l  
analyzed f o r  based on essent ia l l y  s ingle standard runs establ ishing t h e i r  spectra, 
re tent lon time, and p rac t l ca l  detection l i m i t .  Whereas the freon showed l o w  response 
due t o  loss through the trap, the other tended t o  s o i l  the system and show carryover 
a t  the  l eve l s  required f o r  detection. Chromatogram a t  the end o f  the standards data 
sect lon ind lca te  tiow the bad actors were evaluated: a c e t o n i t r i l e  was run a t  300 
p g / l l t e r  (on a 6 ra ther  than 10 minute purge, t o  examine t rap e f f i c iency  f o r  costan- 
dard dichlorodifluoromethane), isobutanol and dioxane a t  higher levels; and pyr ld ine 
(which overlaps with surrogate toluene-08) was f i n a l l y  seen a t  200,000 p / \ I t e r .  
These standards were not a l l  run on the same day as the sanples because 9 as already 
Indlcated) system contadnat ion and fa lse  pos l t i ves  d g h t  occur, and levels were 
s t i l l  being detemlned as the sample analyses from several pro jects  progressed. 
Except from t he  one d l f ference i n  purge t ime, a l l  of the standards were run under the  
same condl t lons as the samples. An add l t lonr l  check standard (APP09122) f o r  aceto- 
n l t r l l e  and dlchlorof luoromthane, on the regular 10 minute purge, was run on 09/12: 
t h a t  data was Included I n  t h i s  package, and i n  the evaluatlon o f  detection l i m i t .  
The f i n a l  reported quant l ta t lon  l l m l t s  for the bad actors were based on reasonable 
pro ject ions frolll t he  drrosratograms, and, fo r  dichlorodifluoromethane, the response a t  
the  upper l eve l  o f  the l n l t l a l  callbratiorr. The conpounds j u s t  dlscussed were eva- 
luated manually. Other species had softwan ta rge t  search; t h e i r  quant i tat ion l i m i t s  
were based on the responses seen, EPA published levels, and previous studies. The 
packaga was put  t o m h e r  I n  CLP fomt. An additional, Appandlx I X  form was Included 
with each CLP TCL f o r a  1; I n  some cases the data were redundant, as the l i s t s  
overlapped. Them were no other problem seen i n  f i n a l  revlew of the data. 

Data were repor tad-wi th  qurllfters as follows: 

u -  
E -  
D -  
3 -' 

8 -  

Compoundanalyzed for but not detected. 
Conpound exceeded ca l l b ra t i on  range of Instrument . 
Conpound analyzed a t  a secondary d i l u t i o n  factor. 
Compound deteH-d but belaw the contract mqul red detectton l i m l t .  The 
value glven was an estimate. 
Conpound was found I n  the  method blank. 

425 
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rrANALmcALsEpvIcEs 

I T  Corporat I on 5815 MIDDLEbLKX)K PIlLE 
September 29, 1989 KUOXVILLE. m 
Cltent Project  IO: Fernald RI/FS Job Number: ITNT 44099 

~ T T N T  7qcanl 

e .  

TABLE 1 

F I e l d  # 

66574 

66575 

SWLE S U M M Y  TABLE 

IT-FlWL # - ITAS # - Mat rl  x Analysis 

CC9936 JJ5718 Water vo 

cc9937 555719 Water vo 

Abbrevlatlonr: VO = Vol8tlles 

426 
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5 mISTURB 

5 RECOVERY 

5 sans 
C O L O ~ E S /  100 

HG/KG 

M/ LITBR 

UWKO 

UG/ LITBR 

STANDARD UNITS 

umwc)1 

PCULITBR 

PCUO 

TOTAL IQ 

wn3 
Sa, 

BPD 

WLITER 

C O L O ~ 5 0  Id- 

? 

*CONCENTRATION UNIT" CODES 

Percent Moisture Content 

Percent Roaovery of ltnam Spiked Compound 

Percent S o l i d 8  Content 

Colonlea/ 100 milliliters (baa teriological 
concentrrtion) 

Milligrams per Kilqram ( p p d  

Milligrams per Liter (ppm) 

Miarogram per Kilogram (ppb) 

MaPorho8 por Centimtor (aondwtivity 
aonoentration) 

piaoCurioa/Liter (radio1Wc.l aoeoentration) 

piaoCuriea/Oram (radiological comontration) 

Total nllligrur 

nill&rrru per Cubic Hotor 

427 
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Hs 

nsD 

D 

S 

SD 

s1 

s2 

m 

A 

0 

P 

DL 

... . i dtl . Joa 

428 
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T a b l e  EDT-4 

EPA CLP ORGANIC Q U A L I F I E R S ~ R E C O V E R Y  FLAGS 

u -  

J -  

c -  

B -  

E -  

0 -  

A -  

x -  

Y -  

2 -  

Indicates compound was analyzed for b u t  not detected. The sample quan-  
t i t a t i o n  limit rmst be corrected for d i l u t i o n  and for percent moisture. 

Indicates an estimated value. This f l a g  is  used either when estimating a 
concentration for tentatively identified compounds where a 1:l response is 
assumed, o r  when the mass spectral da ta  ind ica te  the presence of a com- 
pound t h a t  meets the identification criteria but the result is less t h a n  
the sample quan t i t a t ion  limit b u t  greater t h a n  zero. 

T h i s  f l a g  applies t o  pesticide results where the identification has been 
conf i rned by GC/MS . 
T h i s  f l a g  is  used when the ana ly t e  is found i n  the associated blank  as 
well as i n  the sample. I t  indicates possible/probable blank  contaminat ion 
and warns the da ta  user t o  take appropriate act ion.  

This f l a g  identifies compounds whose concentrations exceed the calibration 
range of the GC/MS instrunent for t h a t  specific analysis. This f l a g  will - not apply t o  pesticides/PCBs analyzed by M/EC methods. If one or  mre 
compounds have a response greater t h a n  fu l l  scale, the sanple or extract 
must be diluted and reanalyzed. 
conpounds identlfied i n  the f i r s t  analysis t o  be below the calibration 
range i n  the second analysis, then the results of bo th  analyses shall be 
reported on separate Fom I. The Form I for the diluted sanple shall 
have the 'OL" suffix appended t o  the sanple nunber. 

If  the d i l u t i o n  of the extract causes any 

T h i s  f l a g  identiffes a l l  compounds Identified i n  an analysis a t  a secon- 
dary d i l u t i o n  factor. 

This f l a g  indicates t h a t  a TIC is a suspected aldol-condensation product. 

Estimated value due t o  a confirmad colrpound which is off-scale i n  b o t h  
cot urns . 
Indlttlnguishable isomer i n  tentatlvely identified compounds. 

No esttmted value reported, or  an elevated CRQL reported because matrix 
effects Interfere w i t h  or obscun the corapound on one o r  bo th  columns. I n  
ei ther situation, the compound doer not confirm as a positive iden- 
t if icat.faq..- 

Values outride of contract mufnd OC limits. 

429 



Advanced Sciences, Inc. IT CORPORATION 
Date: 20-NOV-89 KNOXVILLE. TN 

Client Project ID: Fernald RI/FS Job Number: lTNT3553c) 
0 

-------------------------------------------------------------------------------- 
Appendix IX Volatile Organics - Modified Current EPA CLP Protocol - MV 713 

Client Sample ID: QXW09B909121 

Sample Date: N/ A 
IT Sample ID: XVB0912 
Prep Date: 
Analysis Date: (Completed) 09/12/89 
Blank Sample ID: QXH09B909121 
Concentration Units: &/LITER 

Parameter 

Chloromethane . 
Brotnome thane 
Vinyl chloride 
Chloroethane 
Het.Jhyl ene ch 1 or ide 
Acetone 
Carbon disulfide 
1.1-Dichloroethene 
1.1-Dichloroethane 
Ch 1 or of o m  
1,2-Dichloroethane 
2-Butanone 
1.1.1-”richloroethane 
Carbon Tetrachloride 
Vinyl Acetate 
Bromodichloromethane 
1.2-Dichloropropane 
cis-1.3-Dichloropropene 
Trichloroethene 
D i bromoch 1 oromethane 
1.1.2-’richloroethane 
Benzene 
trans-1.3-Dichioroprope~ 
Bromoform 
4-Metbyl-2-pentanone 
2-Hexanone 
Tetrachlorethene - 
1,1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethylbenzene 0 Styrene 
Total xylenes 
Acetonitrile 

Resu 1 t ----------- 
lo 
10 
10 
10 
3 
10 
5 
5 
5 
5 
5 
10 
5 
5 
10 
5 
5 
5 
5 
5 
5 
5 
5 
5 
10 
10 
5 
5 
5 
5 
5 
5 
5 

200 

U 
U 
U 
U 
J 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

Parameter 

Aero 1 e i n 
Acrylonitrile 
2-Chloro-1.3-butadiene 
3-Chloropropene 
1.2-dibromo-3-chloropropane 
1.2-Dibromoethane 
Dibrmomethane 
trarw1.4-Dichloro-2-butene 
Dichlorodifluoromethane 
trans-1.2-Dichloroethene 
1.4-Dioxane 
Ethyl cyanide 
Ethyl methacrylate 
I odomethane 
Isobutyl alcohol 
Methacrylonitrile 
Methyl methacrylate 
Pyridine 
1.1,1,2-Tetrachloroethane 
Trichlorofluoromcthane 
1.2.3-Trichloropropane 

Resu 1 t --------_--- 
l o  
10 

S 
3 
10 
5 
10 
20 

200 
5 

1000 
100 
10 
5 

3000 
10 
10 

50000 
5 
5 
5 

430 

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



1149 
Advanced Sciences, Inc. 
Date: 20-NOV-89 

IT CORPORAflON 
KNOXVILLE. 74 

Appendix IX Volatile Organics - bdified Current PA CLP Protocol - W 713 

Client Sample ID: 66574 

Sample Date: N/A 
IT Sample ID: 555718 
Prep Date: 
Analysis Date: (Completed) 09/12/89 
Blank Sample ID: QM09B909121 
Concentration Units: UG/LITER 

0 '  

Parameter 

Chloromethane . 
Bromomethane 
Vinyl chloride 
Chloroethane 
Methylene chloride 
Acetone 
Carbon disulfide 
1.1-Dichloroethene 
1.1-Dichloroethane 
Ch 1 orof om 
1.2-Dichlorotthane 
2-Butanone 
1.1.1-Trichloroethane 
Carbon Tetrachloride 
Vinyl Acetate 
Bromodi chloromethane 
1.2-Dichloropropane 
cis-1.3-Dichloropropene 
Trichloroethene 
Dibranochlorwmthane 
1,1.2-Wichlorootham 
Benzene 
trans-1.3-DicbIoropro~ene 
Bromoform 
4-Hethyl-2-pmtanane 
2-Hexanone - -  
Tetrachlorethene 
1,1,2.2-Tetrachloroeth8ne 
Toluene 
Chlorobenzene 
Ethyl benzene 
Styrene 
Total xylenes 
Acetonitrile 

........................ Result ------------- 
10 U 
10 U 
10 U 
10 U 
5 U 
10 U 
5 U 
5 U 
5 U 
5 U 
5 U 
10 U 
5 U 
5 U 

10 U 
5 U 
5 U 
5 U 
5 U 
5 U 
5 U 
5 U 
5 U 
3 U 
10 U 
10 U 
5 U 
5 U 
5 U 
5 U 
5 U 
5 U 
5 U 

200 U 

Parameter 

Acral ein 
Acry loni tr i le 
2-Chloro-1.3-butadiene 
3-Chloropropene 
1,24ibroma-3-chloropropane 
1.2-Dibromotthane 
Dibromcmethant 
trans-l.4-Dichloro-2-butene 
Dichlorodifluoromethane 
trans-1.2-Dichloroethene 
1.4-Dioxane 
Ethyl cyanide 
Ethyl methacrylate 
lodomethane 
Isobutyl alcohol 
Methacrylonitrile 
Methyl methacrylate 
Pyridine 
1.1.1.2-Tetrachloroethane 
Trichlorofluoroarethane 
1.2.3-Trichloropropane 

------------------- Result 

lo 
10 

5 
5 

10 
5 

10 
20 

200 
5 

1000 
100 

10 
5 

3000 
10 
10 

50000 
5 
5 
5 

------- - -- -- -- 
U 
U 
U 
U 
U 
U 
U 
U 
U 
u 
U 
U 
U 
u 
'J 
U 
U 
U 
U 
U 
U 
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Advanced Sciences. Inc. 
Date: 20-NOV-89 

1149 
IT CORPORATION 
KNOXVILLE, TN 

Client Project ID: Fe'rnald RI/FS Job Number: ITNT35590 ----__----------------------------------------------------------------------- 
Appendix IX Volatile Organics - Modified Current EPA CLP Protocol - MV 713 

Client Sample ID: 66575 

Sample Date: N/A 
IT Sample ID: 555719 
Prep Date: 
Analysis Date: (Completed) 09/12/89 
Blank Sample ID: QXn09B909121 
Concentration Units: UG/LITER 

Parameter Resu 1 t 

Chloromethane . 
Bromomethane 
Vinyl chloride 
Chloroethane 
Methylene chloride 
Acetone 
Carbon disulfide 
1.1-Dichloroethene 
1.1-Dichloroethane 
Chl orof o m  
1.2-Dichloroethane 
2-Butanone 
1.1.1-Trichloroethane 
Carbon Tetrachloride 
Vinyl Acetate 
Bromodichloromethane 
1.2-Dichloropropane 
cis-1.3-Dichloro~ro~ene 
Trichloroethena 
Dibrornochloruwthane 
1.l.t-Trichloroet~e 
Benzene 
trans-1.3-Dichloropropene 
Bromoform 
4-?4ethyl-Z-~entanon8 
2-Hexanone . -  
Tetrachlorethene 
1,1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethylbenzene 
Styrene 0 c Total xylenes 
Acetonitrile 

10 
10 
10 
10 
3 
6 
!3 
5 
5 
5 
5 
10 
5 
5 
10 

S 
5 

5 
5 
5 
5 
3 
10 
10 
5 
s 
5 
3 
5 
5 
3 

200 

U 
U 
U 
U 
JB 
J 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

Parameter 

Aero 1 e in 
Acrylonitrile 
2-Chloro-1.3-butadiene 
3-Chloropropene 
1.24ibromo-3-chloropropane 
1,2-Dibromoethane 
D i bromome t hane 
trans-1.4-Dichloro-2-butene 
Dichlorodifluoromethane 
trans-1.2-Dichloroethene 
1.4-Dioxane 
Ethyl cyanide 
Ethyl methacrylate 
Idomethane 
Isobutyl alcohol 
Methacrylonitrile 
Methyl methacrylate 
Pyridine 
1.1.1.2-Tetrachloroethane 
Tr i ch 1 orof 1 uorome t hane 
1,2.3-Trichloropropane 

...................... Result 

10 U 
10 U 
5 U 
5 U 
10 U 
5 U 

10 U 
20 U 
200 U 

5 U 
1000 U 
100 U 
10 U 
5 U 

3000 U 
10 U 
10 U 

50000 U 
5 U 
5 U 
5 U 
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INTERNATIONAL ANmmcAL 
SERVICES 

TECHNOLOGY 
CORPORATION 0 

1-1 4 9 

CERTIFICATE OF ANALYSIS 

Attn: Cindy Capannari Dat.0: November 15, 1989 
C/O AS1 Inc. 
10845 Hamilton Clever Road 
Ross, OH 45061 Pago 1 of 3 

Job Nunrbor: ITNT 35594 P.0 Numbor: Accounts Payable 

This is the Certificato of Analysis for the following samples: 

Client Project ID: Fernald RI/FS 
Date Received by fab: 09/01/89 . 
Number of Samples:* Four ( 4 )  

- 9.25- - C L ,  - _/-- - - ' (- (1 L\y3 

- -  
Sample Type: Water 0 - 2 ~ZS$' bGSr(7 

/-- 

1. - 
On September 1, 1989, four (4) wator samples vere recoived at ITAS-Oak Ridge Lab 
from Advancod Sciencos Inc., Ross, Ohio. The list of analytical test porforned, as 
well as &to of recoipt and uulysis can be found in tho attachod report. 

Blanks are identified vitb cliont amplo ID'S starting with either 'QX..B" or 
'QX ... Bm. Data aro reported vith tho qualifier 'U" if tho compound was analyzed for 
but not detectod. Lists with concontration unit code urd lab and client suffix code 
definitions aro attached. 

11. 
The analytical results for this roport aro presentod by analytical tests. Each set 
of data will includo ram~lo idontification information, tho analytical results, and 
tho appropriato dotoctioa limiu. 

Tho s.nploa voro amlytod for TCL ud additional Appendix IX volatifo organic 
coapouxxh by ga8 chroutogrrphy/mms spectroscopy in accordutco width tho EPA CLP 
2/88 Statement o f  Work. Thi8 8a8lysis vas performad at ITAS-KnoxVille Tennessee 
laboratory, rurr8tiva subrittod sopuatoly. 

Reviewed urd Approvmd 
. -  sub* 

Snoll A. Hills, If1 
Laboratory l4umg.r 
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Advanced Sciences, Inc. 
Dato: November 15, 1989 
Client Projoct ID: RI/FS Fernald 

OAK RIDGE, TN 
Page 2 of 3 
Job Number: ITNT 35596 

Semivolatilo, posticide/PCB, herbicide and organophoophorous pesticides were not 
prepared vithln holding tlmes. 

The samples vere analyzed for TCL and additional Appendix IX inorganics using the EPA 
CLP 7/87 Statement of Work. 

The sampler wero analyzed for both isomer specific 2,3,7,8-TCDD and Total Tetra 
through hoxa (Cl, - C1,). dioxin and furan homologs using a modified version of EPA 
method 8280, revised Saptombor, 1986. The analysis vas performed at ITAS -Technology 
Development hboratory, KnoXPI110, Tennessee, narrativo submitted separately. 

The samples were analyzed for sulfide using EPA method 9030, USEPA SW-846, 3rd 
Edition, 1986. 

The samples were prepared and analyzed for Fluoride in accordance vith method 4500- 
F-C, Ion Selective Electrode Hethod, W r d  He-, 17th edition 1989. 

111. QDALITI Go- 
The inorganic QC for these samples are referenced t o  ITNT 35580, sample number 66564 
t o  bm submittod separately. 

Tho samples were prepared for ICP analyrir on 09/20/89, and analyzed on 09/27/89 and 
10/18/89. The zinc sorial dilutions did not moot QC requlrementr and is flagged with 
UI "E.. 

Hercury was prepared and analyzed on 09/22/89. 

Potassium v u  prep8rod on 09/19/89 and analyzed ou 09/28/89. 

Tho rmplor w r o  prepared for GFM analysis on 09/20/89. The samples were analyzed 
during tho potiod 09/29/89 - 10/06/89. The matrix rpiko for lead was outside QC 
limits urd tho uulyticd spik. tecop.rios uara outstdo the 1 5 X  vindow. Three (3) 
of tho so1onium ramplor wore out8ido the 15X wirsdou for analytical spike recovery. 
Oar (1) of tho S 0 1 8 n h ~  sampler v u  401 for umlytical spiko recovery. 

Tho S.npl08 mro propuod for cy.nfdo u u l y s u  on 09/08/89 uad analyzed on 09/11/89. 

The saaplor uam proparod .ad analyzed for sulffdo ou 09/05/89. 

Tho sanplor mm proparod rad uulyzed for fluorid. on 09/13/89. The HSmD was 
potformod on sample 66500, (Job nuabor: 

Inorganic data v u  roportod vith tho f o l l w  eylifiors: 

I= 3S573, t o  be submitted separately). - -  

bt - Utrix spilt. Ouuib Qc limit. 
* - Duplicate v.1u.r OYtsido Qc limit8 
*E - Runrca -1. s p i b  401; ICP sori81 bilutioa outrid. QC limit8 
U - Furnace .aril. rpfk. rocovory ouuido + or 1st vlnciau 
S - mthod of reurdud u o d  (MU) 
4 - correlation coofficiont for HSA cO.995 434 



1149 

0 '  AdvAnCed S c i e n c e s ,  Inc. 
Dace: Novembor 15, 1989 . 
Clirnt P r o j e c t ,  ID: RI/FS Ferndd 

ITANALmcALSEELVICEt 
w R I D G E , T N  

P a p  3 of 3 
Job Number: ITNT 35594 

M P L t  S U l l l H A R Y  T A B L E  

u k u  

66565 

66572 

66573 

66577 

66535 
66542 
66543 
66547 

cc10002 
cc10022 
CC10026 
CClOOlO 
CC10003 
CC10023 
CC10027 
CClOOll . cc10004 
CC10024 
CC 100 2 8 
cc10012 
cc10005 
CC10025 
CC10029 
CC10013 
cc9994 
cc9995 
CC9996 
cc9997 

natrix 

UATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 

ABBREVIATION: V U  - Volatllo Or-c Analysis 

conc. 
VOA 
mALS 
CYANIDE 
SULFIDE 
VOA 
nETm 
CYANIDE 
SULFIDE 
VQA 
m u  
CYANIDE 
SULFIDE 
VOA 
mALS 
CYANIDE 
SULFIDE 
FUJORIDE 
F W O U D I  
FUJORIDE 
FIUORIDB 
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1149 

9CONCENTRATIOR ONIT" CODES 

S MOISTORB 

$ RECOVERY 

s sans 
COLONIEW100 Ht 

HG/ KO 

ffi/ LITER 

UWKO 

OW LITBR 

STANDARD U N I T S  

u)pIos/ cn 

PCVLITBR 

PCI/ 0 

TOTAL Co 

STD 

RPD 

P 

W O  

Percent b i s t u r o  Content 

Percent Reoovery of Know0 Spiked Compound 

Pemont Solids Content 

piooCurioa/Liter (radiological aomentration) 

piooCurioa/Grrr (radiologioal cornantration) 

Total Hll l igrua 

436 
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Hs 

HSD 

D 

3 

SD 

Sl 

SZ 

R 

A 

0 

I 

BI 

PE 

DL 

?root aatloo of suplor tuk 



1149 

Table EDT-5 

EPA CLP INORGANIC QUALIFIERS 

U - Indicates compound nas analyzed for b u t  not detected. 

8 - The reported value i s  less t h a n  the Contract Required Detection Limit (CRDL) 

E - The reported value i s  estlmated because of the presence of interference. 

b u t  greater t h a n  the Instrument Detection L I m i t  ( I D L ) .  

fl - Duplicate injection precision not met. 

N - Spiked sample recovery not w i t h i n  control limits. 

S - The reported value was determined by the Method of Standard Additions. 

W - Post-digeshlon spike for Furnace AA analysis is out  of control limits 

G - Natlve analyte > 4 times splke added, therefore acceptance criteria do not 

X - Detection limit I s  hlgher t h a n  normal due t o  sample matrix interferences. 

- Oupllcate analysis not w i t h l n  control llmits. 

+ - Correlation coefficient for the HSA is less than 0.995. 

(85-115%), while sample absorbance I s  less t h a n  5W of splke absorbance. 

apply 0 

Entering 'S', "w", or '+' I s  nutually excluslve. No conbination of these 
quallfiers can appear I n  the same fleld for an analyte. 
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Advanced Sciences. Inc 
Date: 10-NOV-69 

IT CORPORATION 
KNOXVILLE, TN 

Appendix I X  Hetals by ICP - Modified Current EPA CLP Protocol - AP 714 

Client Sample ID: QXA14B909201 

Sample Date: N/A 
IT Sample ID: 14B909201 
Prep Date: 09/20/89 
Analysis Date: (Completed) 10/18/89 
Blank Sample ID: QXA14B909201 
Concentration Units: UG/LITER 

Parameter 

Aluminum 
Antimony. 
Barium 
Beryl 1 ium 
Cadmium 
Calcium 
Chromium 
Coba 1 t 
Copper 
Iron 
Magnesium 
Manganese 
Nickel 
Silver 
Sodium 
Vanad i um 
Zinc 
Osmium 
Tin 

. .  

Resu 1 t --------- 
60 U 
30 U 

2 U 
1 U 
2 U 
20 U 
10 U 
10 U 
10 U 
10 U 
60 U 
2 U 
20 U 
10 U 
100 U 
10 U 
2 U 

so U 
30 U 

. . -  . ._ 

0 c . ,  

I 439 



1149 
Advanced Sciences, Inc. 
Date: 10-NOV-89 

IT CORPORATION 
K H O X V I L E .  3 

Client Sample ID: 66565 

Sample Date: N/ A 
IT Sample ID: CC10022 
Prep Date: 09/20/89 
Analysis Date: (Completed) 10/18/69 
Blank Sumple ID: QXA148909201 
Concentration Units: UG/LITER 

Parameter Resu 1 t 
-------_----1-------1 

Aluminum 
Antimony 
Barium ' 

Beryl 1 ium 
Cadmium 
Calcium 
Chromium 
Coba l t 
Copper 
Iron 
kgnes i um 
Hunganese 
Nickel 
Silver 
Sodium 
Vanadium 
Zinc 
Osmium 
Tin 

-------------- 
604 

30 U 
57.2 B 

2 B 
1 1 . 9  

61 .9  
10 U 
10 U 

146000 

SO7 
86 100 

33.6 
3 3 . 4  B 
14 

20600 
29.5  B 
37.2 E 
so U 
30 U 

440  



Advanced Sciences, Inc. 
Date : '10-NOV-89 

IT CORPORA7 I ~ N  
KNOXVILLE. 3 

Client Project ID: Fernald RI/FS Job Nwnber ITKr35534 --------------------------------------------------------------------- 
1149 

0 
Appendix IX Metals by ICP - Xodified Current EPA C L P  Protocol - AP 714 

Client Sample ID: 66572 

Sample Date: N/A 
IT Sample ID: CC10023 
Prep Date: 09/20/89 
Analysis Date: (Completed) 10/18/89 
Blank Sample ID: QXA14B909201 
Concentration Units: UG/LITER 

Aluminum 
Antimony 
Barium 
Beryl 1 ium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Magnesium 
hnganese 
Nickel 
Silver 
Sodium 
Vanadium 
Zinc 
Osmium 
Tin 

163 
30 
251 
1.7 
5.6 

121000 
30.3 
10 
10 
843 

41000 
192 
26.2 
13.2 

22.6 
55.5 
50 
30 

35300 

B 
U 

B 

U 
U 

B 

B 
E 
U 
U 



Advanced Sciences..Inc. 
Date: 10-NOV-89 

1149 
IT CORPORATION 
KNOXVILLE. TN 

Appendix IX Metals by ICP - Modified Current E P A  CLP Protocol - AP 714 

Client Sample ID: 66573 

Sample Date: N/A 
IT Sample ID: CC10024 
Prep Date: 09/20/89 
Analysis Date: (Completed) 10/18/89 
Blank Sample I D :  QXAl4B909201 
Concentration Units: UG/LITER 

Parameter 

Aluminum 
Antimony. 
Barium 
Beryl 1 ium 
Cadmium 
Calcium 
Chromium 
Coba 1 t 
Copper 
Iron 
Mgnes i um 
Hanganese 
Nickel 
Silver 
Sodium 
Vanadium 
Zinc 
Osmium 
Tin 

-------I--------------- 

Result --------------- 
156 B 
30 U 

25s 
1 . 8  B 
5 . 1  

29 .2  
10 U 
10 U 

144000 

3630 
29000 

78 
22 .4  B 
13.8 

22.7 B 
27.1 E 
so U 
30 U 

16300 

. -  



1149- 
Advanced Sciences. Inc. 
Date: 10-NOV-89 

Client Project ID: Fernald RI/FS 

IT CORPORATION 
KNOXVILLE, TN 

Job Number: IMr35594 

Appendix IX Xetals by ICP - Modified Current EPA CLP Protocol - AP 714 

Client Sample ID: 66577 

Sample Date: N/A 
IT S w l e  ID: CC10025 

Analysis Date: (Completed) 10/18/89 
Blank Sample ID: QXA 14B90 9 20 1 
Concentration Units: UG/LITER 

Prep Date: . 09/20/89 

Parameter 

Aluminum 
Antimony. 
Barium 
Beryl 1 ium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
hgnesium 
Manganese 
Ni cke 1 
Silver 
Sodium 
Vansdi um 
Zinc 
Osmium 
Tin 

_---------_- Resu 1 t ------ 
182 B 
30 U 
229 
1.7 B 
6 

114000 
27.1 
10 U 
10 u 

1050 
38700 

376 
23.2 B 
12.5 

20.5 B 

50 U 
30 U 

33300 

38.8 E 

443 



Advanced Sciences, Inc. 
Date: 10-NOV-89 

1149 
IT CORPORATION 
KNOXVILLE. TN 

Client Project ID: Fernald RI/FS Job Number: ITNT35594 

Metals by Furnace AA - Current E P A  CLP Protocol - AG 702 

0 -______-_------I------------------------------------------------------------------- 

Client Sample ID: QXA12B909203 

Sample Date: N/A 
IT Sample ID: 128909203 
Prep Date: 09/20/89 
Analysis Date: (Completed) 10/06/89 
Blank Sample ID: QXA12B909203 
Concentration Units: UG/LITER 

Parameter Resu 1 t 

Arsenic 2 U 
Lead 2 U 
Selenium 2 U 
Thallium 1 U 

....................... --------I-- 

Client Sample ID: 66565 

Sample Date: N/A 
IT Sample ID: cc10022 
Prep Date: 09/ 20/89 
Analysis Date: (Completed) 10/06/89 
Blank Sample ID: QXA12B909203 
Concentration Units: UG/LITER 

0 

Parameter Rem 1 t 

Arsenic 6.7 B 
Lead 3.9 BWN 
Se 1 mi- 2 uv 
mi 1 i u 8  1 U 

. .  

._ - -  
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Advanced Sciences, Inc. 
Date: 10-NOV-89 

1149 
IT CORPORATION 
KNOXVlLLE. 94 

Client Project ID: Fernald RI/FS Job Number. I T 3 5 5 9 4  
--I-------- -------------------------------------------------------- 0 . 
Metals by Furnace AA - Current EPA CLP Protocol - AG 702 

Client Sample ID: 66572 

Sample Date: N/A 
IT Sample ID: CClOO23 
Prep Date: 09/20/89 
Analysis Date: (Completed) 10/06/89 
Blank Sample ID: QXA12B909203 
Concentration Units: UG/LIT&R 

Parameter Resu 1 t 

Arsenic 2 U 
Lead . 2 UWN 
Se 1 enium 2 uw 
Thall ium 1 U 

Client Sample ID: 66573 

Sample Date: N/A 
IT Sample ID: CC10024 
Prep Date: 09/20/89 
Analysis Date: (Completed) 10/06/89 
Blank Sample ID: QXA12B909203 
Concentration Units: UG/LITER 

0 

Parameter R e m  1 t 

Arsenic 
Lead 
Se 1 en i ua 
mal1 ium 

4 4 5  



1149 
Advanced Sciences. Inc. 
Date:.lO-NOV-89 a IT CORPORAT ! 1311 

KNOXVILLE. TN 

Client Project ID: Ftrnald RI/FS Job Number : T M ? 5 5 9 4  --____-----_______--_------------------------------------------------------------ 
Metals by Furnace AA - Current E P A  CLP Protocol - AG 702 

Client Sample ID: 66577 

Sample Date: N/A 
IT Sample ID: CC10025 
Prep Date: 09/20/89 
Analysis Date: (Completed) 10/06/89 
Blank Sample ID: QXA12B909203 
Concentration Units: UG/LIlTR 

Parameter Result 

Arsenic 2 U 
Lead . 3.1 BWN 
Se 1 enium 2 uw 
Thallium 1 U 

---------------------- ---I------ 

.. . .. . -  
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Advanced Sciences. Inc. 
Date: 10-NOV-09 

IT CORPORATION 
KNOXVILLE. TN 

Client Project ID: Fernald RI/FS Job Number: ITNT35594 ------------------------------------------------------------------------------------- 
Mercury by Cold Vapor AA - Current EPA CLP Protocol - AV 002 

Client Sample ID: 66565 

Sample Date: N/ A 
IT Sample ID: cc10022 
Prep Date: 09/22/89 
Analysis Date: (Completed) 09/22/89 
Blank Sample ID: QXA008909227 
Concentration Units: UG/LITER 

Client Sample ID: 66572 

Sample Date: N/A 
IT Sample ID: CC10023 
Prep Date: 09/22/89 
Analysis Date: (Completed) 09/22/89 
Blank Sample ID: QXAOOB909227 
Concentration Units: UG/LITER 

0 

Parameter Resu 1 t 

Hercury .2 u 
- ---- 

Client Sample ID: 66573 

Sample Date: N/A 
IT Sample ID: CC10024 
Prep Date: 09/22/89 
Analysis Date: (CoQpleted) 09/22/89 
Blank S-le ID: OXAOOB909227 
Concentration Units: W/LITER 

- -  

Parameter Result 

Mercury . 2  u 
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Advanced Sciences. Inc. 
Date: 10-NOV-89 

1149 
IT CORPORATION 
KNOXVILLE. TN 

Mercury by Cold Vapor AA - Current €PA CLP Protocol - AV 002 

Client Sample ID: 66577 

Sample Date: N/A 
IT Sample ID: CC10025 
Prep Date: 09/22/89 
Analysis Date: (Completed) 09/22/89 
Blank Sample ID: QXAOOB909227 
Concentration Units: UG/LITER 

Parameter Resu 1 t 

Mercury 

--. i 

448 



Advanced Sciences, Inc. 
Date: 10-NOV-89 

Client Project ID: Fern 0 
I' 
KI 

Id RI/FS \ 

JOXVILLE. TN 

Job Number: ITNT! 

Client Sample ID: 66565 

Sample Date: N/A 
IT Sample ID: cc10022 
Prep Date: 09/19/09 
Analysis Date: (Completed) 09/28/89 
Blank Sample ID: QXA14B90919S 
Concentration Units: UG/LITER 

Client Sample ID: 66572 

Sample Date: N/A 
IT Sample ID: CC10023 
Prep Date: 09/19/09 
Analysis Date: (Completed) 09/28/89 
Blank Sample ID: QXA 14B909195 
Concentration Units: UG/LITER 

0 

Parameter R e m  1 t 

Pot ass ium 1330 B 
- e----- 

Client Sample ID: 66573 

Sample Date: N/A 
IT Ssmple ID: CC10024 
Prep Date: 09/19/89 
Analysis m e :  ( C w  1 eted 1 09/ 26/89 
Blank Ssaaole ID: UXA14B909195 
Concentration Units: WLITER 

. -  
Parameter R8mAI t 

Pot ass ium toto B 
- 

449 



Advanced Sciences. Inc. 
Date: LO-NOV-89 KNOXVlLLE. 3 

Client Project ID: Fernald RI/FS Job Number. ;T?cr35594 

- 
Potassium by Flame AA - Current E P A  CLP Protocol - AA 069 

Client Sample tD: 66577 

Sample Date: N/A 
IT Sample ID: CC10025 
Prep Date: 09/19/89 
Analysis Date: (Completed) 09/28/89 
Blank Sample ID: QXA14B909195 
Concentration Units:.UG/LITER 

Parameter Resu 1 t 

1420 B 

450 



1149 
Advanced Sciences, Inc. 
Date: 10-NOV-89 

IT CORPORA7 : ,X 
KNOXVILLE. TN 

Client Sample ID: 66565 

Sample Date: N/ A 
IT Sample ID: cc10022 
Prep Date: 09/08/89 
Analysis Date: (Completed) 09/11/89 
Blank Sample ID: QXW348909086 
Concentration Units: UG/LITER 

Client Sample ID: 66572 

Sample Date: N/A 
IT Sample ID: CC10023 
Prep Date: 09/08/89 
Analysis Date: (Completed) 09/11/89 
Blank Sample ID: QXW34B909086 
Concentration Units: UG/LITER 

0 

Parameter Resu I t 

Cyanide 5 U 
-_ ---- ---- 

Client Sample ID: 66573 

Sample Date: W/A 
IT Sample ID: CC20024 
Prep Date: - 09/08/89 
Analysis Dete: (Completed) 09/11/89 
Blank Sample ID: OxPnsB909086 
Concentratiob- Units: W L I T W  

- -  
Parameter Result 

Cyanide 5 U 
- 
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1149 
Advanced Sciences. Inc. 
Date: 10-NOV-89 

IT CORPORATION 
KNOXVILLE. TN 

Client Sample ID: 66577 

Sample Date: N/A 
IT Sample ID: cc10025 
Prep Date: 09/08/89 
Analysis Date: (Completed) 09/11/89 
Blank Sample ID: QXW34B909086 
Concentration Units: UG/LITER 

. .. . 

452 



Advanced Sciences, Inc. IT CORPORATION 0 Date: 05-DEC-89 K N O X V I U E ,  m 
Client Project ID: Peinald RI/FS Job Number: ITKf35594 

Sulfide - - W 005 

Client Sample ID: QXW85B909059 

Sample Date: N/A 
IT Sample ID: 858909059 
R e p  Date: 09/05/89 
Analysis Date: ( C a m  1 et ed) 09/05/89 
Blank Sample ID: WW85B909059 
Concentration Units: HG/LIlZR 

Parameter Result 

sul ride .5 u 

Client Sample ID: 66565 

Sample Date: N/A 
IT Sample ID: cc10010 
Prep Date: 09/05/89 
haly8i8 bt0: (Cmleted) 09/05/89 
Blank Sample ID: Qmss8909059 
Concentration Units: m/LITeR 

0 

Parameter Rem1 t 

Sui t ide .s u 

Client -10 ID: 66372 

Sample Dater M/& 
IT -10 IDr ccloo11 
R e p  Date: 09/0S/89 
Analiiir Dater (Copleted) 09/05/89 
Blank -10 ID;. ~ 0 9 O s 9  
 onc contra ti on miti: W L I ~  

Parameter Result 

Sul t lde .s u 453 



1149 
Advanced Sciences. Inc. 
Date: 05-DEC-89 

IT CORPORATION 
KNOXVILLE, nt 

Client Project ID: Ferhald RI/FS Job Number: IlW35594 --- - - 
Sulfide - - W 083 

Client Sample ID: 66573 

Sample Date: N/A 
IT Sample ID: cc10012 
Prep Date: 09/05/89 
Analysis Date: (Cunpleted) 09/05/89 
Blank Sample ID: QmsSB909059 
Concentration Units: J4G/LITER 

Parameter Result 

Client Sample ID: 66577 

Sample Date: N/A 
IT Sample ID: CC10013 
Prep Date: t 09/05/89 
Analysin Date: (C4BPleted) 09/05/89 
Blank Sample ID: Ome3B909OS9 
Concentration Units: MWLITER 

0 

Parameter Renu1 t 

Sulfide .5 u 

- -  . ... 

454 



INTERNATIONAL mum- 
SERVICES 

TECHNOLOGY 
CORPORATION 

- ,  CERTIFICATE OF ANXYSIS 

IT Corporat 1 on 
P.O. Box 549 
Oak Ridge, TN 37831 
ATTN: Mary Hall 

September 29, 1989 

Job Number: ITNT 44100 (ITNT 35594) P.0 . Number: 464085.01 

Thts Is the Certlftcate of Analysfs for the follontng samples: 

Client Project ID: Fernald RI/FS 
Date Recetved by Lab: 09/08/89 
Number o f  Sawlet: Four (4) 
Sample Type: Water 

Introduction a 1. 
On 09/08/89, four ( I )  water samples arrived a t  the ITAS-Knoxvl l l e ,  Tennessee labora- 
tory from the ITsllxed Waste Laboratory I n  Oak Rldge, Tennessee. The l l s t  of analy- 
t i ca l  tests performed, as well as date of receipt and analysis, can be fwnd I n  the 
attached report. 

I1 Anrlrtkal ResultsMthodolorrY 

. The analytical results f o r  thls report am presented by analytical test. Each set of 
data w l l l  Include sasple Identlflcatlon infomt lon  and the analytical results. 
Please note that  a l l  CLP data are n o t  blank corrected. Table 1 l l s t s  fteld and ITAS 
nurbert, sasple matrix and anrlyt ls  requested. 

The extracts wan analyzed f o r  Target Colnparnd List (TCL) and additional Appendix I X  
volatlle organic corpounds 
aCCOrdanC8 wltb the EPb QP 2/88 Statemnt d York . gas chromtogrrphy/mars spectroscopy (GC/US) I n  

. -  . .  I 
Revlcwed and Approved: 

Laboratory mnager 
455 



1.149 
IT ANALYTICAL SEPVICES 

I T  Corporation 5815 MIDDLEBROOK P I E  

Ctlent Project ID: Ferhald RI/FS Job Number: ITWT 44100 

September 29, 1989 KNOXVILLE. Tu 0 

1 I I . Qual 1 t y  Control 

The volatlles analyses were performed on 09/12/89 by purge and t r a p  w i t h  Jaw 08-624 
Megabore column on a Finnlgan OUA 6C/MS/DS. the CLP Target Comound Llst (TCL)  ana- 
lysis was stralghtfomard, w l t h  no unusual dlfflculttes. Addlt lonal  specific Appen- 
d l x  I X  conpounds were generally well behaved, and were standardlted for by i n i t i a l  
(3-polnt) and continuing calibratlons: these data are Included I n  the standards d a t a  
sectlon. Sam compounds were, however, 'bad actors' and were treated dlfferently: 
dlchlorodlfluofomethane, acetonltrlle, isobutyl alcohol, dloxane and pyr ld lne  were a l l  
analyzed for  based on essent la1 l y  slngle standard runs establ I sh lng  the1 r spectra, 
retention ti=, and practlcal detectlon llrnlt. WhefeaS the freon showed ?ow response 
due t o  loss through the t rap,  the other tended t o  soil the system and show carryover 
a b  the ?evels requlred for detectlon. Chromatograms at  the end of the standards da ta  

. 6 rather than  10 mlnute purge, t o  examine trap efflclency for costan- 
'Iworomcthane), Isobutanol and dloxane a t  hlgher levels; and pyrldlne 

'Wcate-how the bad actors were evaluated: acetonltrlle was run a t  300 

,:I IC;*%. 
e ~ r h p s  w i t h  surrogate toluenc-08) was f lna l ly  seen a t  200,000 u / \ I ter .  

These standards were not a l l  run on the s a m  day as the s-les because 9 as already 
indlcated) system contasrlnatfon and false posltlves dght occur, and levels were 
stlll belng detemlned as the sample analyses trm several projects progressed. 
Except froln the one difference i n  purge tima, al l  of  the standards were run  under the 
same condltlons as the saaples. An addltlonal check standard (APP09122) for aceto- 
n l t r t l e  and dlchlorofluoromathane, on the regular 10 nrlnute purge, was run on 09/12: 
that data was Included In  t h i s  package, and In the evaluations. The f lnal  reported 
quantitation llmits for the bad acton were based on reasonable projectfons from the 
chromatograms, and, for dichlorodlfluoraaethanea the response a t  the upper level of 
the Init ial  crl1bration. The coapounds just discussed were evaluated manually. Other 
specles had software tafyet search; their qurntItat1on llarltt wan based on the 
responses SM, €PA published levels, and pmvlous studies. The package was p u t  
together In U P  fommt. An additionrl, Appendlx I X  t o n  was Included w l t h  each CLP 
TCL form 1; In  saam cases the datr -re redundant, as the lists overlapped. There 
were no other problem reen i n  final revlew of the data. 

0 

Oata ware reported ulth qual l f len as follows: 
U - Coaqound uwlyzed for but n o t  detected. 
E - Conpound exceeded t r l lb ra t lm range of instrumant. 
0 - Coapound analyzed at a SecOnd8r)r dllutlorr factor. 
3 - Conpound detected but below the contract required detectlon limlt. The 

8 - Conpound was found In the mthod blank, 
value given was an artinate. 

0 456 



IT  Corporat f on 
September 29, 1989 a 

IT ANUYTICAL SERVICES 
5815 MIDDLEBROOK PIKE 
KNOXVILLE, TN 

C l i e n t  Project  ID: Fernald RI/FS Job Number: ITNT 44100 

TABLE 1 

SAMPLE SumARY TABLE 

ITAS # F i e l d  # IT-MUL # 

66565 cc10002 JJ5720 

66572 CC10003 535721 

66573 CC10004 535722 

- 

66577 CC 10005 535723 

Abbrevlattons: VO - Volrttler 

0’ .* 

Mat rf x 

Wat er 
- 
Water 

Water 

Water 

Ana lys I s 

vo 
vo 
vo 
vo 

457 



'gCONCENTRATfOR UNIT" CODES 

1149 

% EIOISTtJRB Percont Hoisturo Content 

5 RECOVERY Percont Reaover7, of K n h  Spiked Compound 

I SQDS Percont Solid8 Content 

COLONIES/100 I& ~lOnio8/100 ml l l i l i t e ra  (baa terlolcq$cal 
conaentratioa) 

UG/ LITBR 

STANDARD UHITS 

umwcII 0 
PCULITBR 

PCI/ 0 

TOTAL 

w m  
STD 

RPD 

Hicragram per Liter (ppb) 

Standard pE U n i t s  

plaoCuries/0rra ( radlolo@laal aowentratioa) 

Total )lifligrus 

wo 



L- 

Hs 

m 

D 

S 

SD 

Sl 

32 

R 

A 

0 

t 

BI 

t u  

Dt 

459 



Table EDT-4 

EPA CLP ORGANIC QUALIFIERS/RECOVERY FLAGS 
a 

U - Indicates compound was analyzed for b u t  not detected. The sample q u a n -  
t l t a t i o n  llmlt nust be corrected for d l l u t l o n  and for percent moisture. 

J - Indicates an estlmated value. This f l a g  Is used either when estimating a 
concentration for tentatively Identified compounds where a 1:l response i s  
assumed, o r  when the mass spectral da ta  indicate the presence of a com- 
pound t h a t  meets the identification criteria but the result is less t h a n  
the sample quan t l t a t lon  limit b u t  greater t h a n  zero. 

C - This f l a g  applles t o  pesticide results where the iden t i f i ca t ion  has been 
confirned by GC/MS. 

8 - This f l a g  is used when the analyte is found i n  the associated blank  as 
well as i n  the sample. I t  indicates possible/probable b lank  Con tamina t ion  
and warn's the da ta  user t o  take appropriate action. 

E - This f l a g  identifies compounds whose concentrations exceed the calibration 
range of  the GC/MS instrunent for  t h a t  speciflc analysfs. This f l a g  w i l l  - not apply t o  pestlcldes/PC0s analyzed by GC/EC methods. 
compounds have a response greater t h a n  f u l l  scale, the sample or extract 
must be diluted and reanalyzed. 
conpounds identified i n  the f l r s t  analysis t o  be below the calibration 
range I n  the second analysls, then the results of both analyses shall be 
reported on separate Forms I .  The Forn I for the dlluted sample shall 
have the "DL' suffix appended t o  the sanple nunber. 

0 - T h i s  f l a g  identifles a l l  compounds identified i n  an analysis a t  a secon- 
dary d l l u t l o n  factor. 

If one or mre 

If the d i l u t i o n  of the extract causes any 

A - Thls  f l ag  Indlcates that a TIC I s  a suspected aldol-condensation product. 

X - Estimated value due t o  a conflmd conpound whlch 1s off-scale I n  b o t h  
col urns 0 

Y - Indirtlnguithable isomer i n  tentatively Identlfied compounds. 

2 - No ettllnatcd value reported, o r  an elevated CRQL reported because matrix 
effects Interfere w i t h  or obscure the corpound on one or both columns. 
either sltuatlon, the compound does not conflrm as a positive iden- 
t I f i cat1m.- 

I n  

* - Values outslde of contract required Qc llmits. 



Advanced 3c i enceS e I nc . IT CORPORATIOn 

Client Project ID: Feinald RI/FS 

Date: Ol-DEC-89 KNOXVILLE. 7% 

Job Number: ITNT35594 
0 

-- - 
Appendix IX Volatile Organics - Modified Current E P A  CLP Protocol - w 713 

Client Sample ID: 66565 

Sample Date: N/A 
IT Sample ID: 555720 
R e p  Date: 
Analysis Date: (Comeleted) 09/12/89 
Blank Sample ID: QlR409B909121 
Concentration Units: W/LITER 

0 - : 
’.. 9 

Parameter 

Chloroamthane 
Brmmuthane 
Vinyl chloride 
Chl oroethane 
Hethylene chloride 
Acetone 
Carbon disulfide 
1,l-Dichloroethene 
1,l-Dichloroethane 
Chl orot om 
1,2-Dichloroethane 
?-Butanone 
l,l,l-Trichloroethane 
Carbon Tetrachloride 
Vinyl Acetate 
Broeobichlorometham 
1,2-Dichloropropane 
ci8-1.3-Dichloropropene 
Trichloroethena 
Dibrolrochlororthaae 
1 , 1 . 2 - T r i c h l ~ t h ~ ~  
Benzene 
t r a m 1  ,3-DIcbloropropem 
Broraofom 
4=Metbyl-2-pentaJ%u!e- 
2-HeXanone 
Tetrachlorethene 
1,1.2,2-Tetrachlorwtham 
Toluene 
chl~benzene 
BtRylbenzene 
Styrene 
Total mlenea 
Acetonitrile 

Result 

10 
10 
10 
10 
5 
3 
5 
5 
5 
5 
5 
10 
5 
5 
10 
5 
5 
5 
3 
5 
5 
5 
5 
5 
10 
10 
5 
3 
3 
5 
5 
3 
5 

200 

U 
U 
U 
U 
U 
3 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

Parameter 

Acrolein 
Acrylonitrile 
2-Chloro-1,3-butadiene 
3-Chloropropene 
1,24ibra~o=3-~hloropropane 
1.2-Dibrrmmthane 
Di broamethane 
traw-l,+Dichloro-2-btene 
Dichlorodifluormothane 
traw-1,2-Dichloroethene 
1,rl-Dioxane 
Ethyl cyanide 
Ethyl methacrylate 
Iodolwthane 
180krtyl 81COhOl 
Hothacrylonitrile 
Hothyl methamlate 
Pyridine 
l,l,~,2-Te~achlorwthane 
Trichlorofluoramthane 
1.2,3-Trichloro~ro~ane 

- Resu 1 t 
10 
10 

S 
5 

10 
5 

10 
20 

200 
5 

1000 
100 
10 

5 
3000 

10 
10 

soooo 
5 
5 
5 

461 

- 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 



1149 

Advanced Sciences I Inca 
Date : 01-DEc-89 

IT CORPORATION 
KNOXVILLE. TN 

a 

. 

Client Project ID: Pernald RI/FS Job Number: IlW35594 

Appendix IX Volatile Organics - Hodified Current EPA CLP Protocol - WV 713 

Client Sample ID: 66572 

Sample Date: N/A 
IT Sanrple ID: 555721 
Prep Date: 
Ana lysis Date : (Caw leted) 09/12/89 
Blank Sample ID: m098909121 
Concentration Units: uO/LITER 

Parameter Resu 1 t Parameter Resu 1 t - -  7- 

Chloromethane 10 U Acro 1 e in 10 
Brcnnofnethane 10 U Acrylonitrile 10 
Vinyl chloride 10 U 2-Chloro-l,3-butadiene 5 
Chloroethanu 10 U 3-Chloropropene 5 
Hethylene chloride 5 U 1,241br~3-chloropropane 10 
Acetone 10 U 1,a-Dibroraoethane 5 
Carbon blsulfide 5 U Dibrcmmuthane 10 
1,l-Dichloroethene 3 U trans-l,4-Dlchloro-2-butene 20 
l,l-Dlchloro&hane 5 U Dichlorodifluoranethane 200 
Chloroform. 5 U tra~-1,2-Dichloroethene 5 
1,Z-Dichloroethane 5 U 1.4-Dioxane 1000 
2-But anone 10 U Ethyl cyanide 100 
l,l,l-Trichloroethane 5 U Ethyl methacrylate 10 
Carbon Tetrachloride 3 U Iodomthane 5 

Brorodichloromthane 3 U CIsthamyloni tri le 10 
1.2-Dichloropro~am 5 U Methyl methacrylate 10 
cls-1,3-Dichloroproeena 3 U Pyridine 50000 
Trichloroetheno 5 U 1,1,1,2-Tetrachloroethane 5 
D i b r a o c h l a r o w ~  3 U l’richlorofluorwathane 5 
1 , 1 , 2 - ’ l ’ ? I ~ h l ~ ~  3 U 1.2.3Trichloropropane 5 
Benzene 5 0 
trans-1 ,3-Dlchlampropene 3 U 
Rrmoforr 3 U 
4-#etlwl-Z-peatanObs_ 10 U 
2=??8xanone 10 U 
Tetrachlorethum 5 U 
1,1,2,2-’Tetrachloroethane 3 U 
Toluene 3 U 
Chlorobonaene s U 
BthvlhnZ8IlO 3 U . 
sturem 3 U 
Total Xulenes 5 U 
Acetonitrile 200 U 

Vinyl Acetate 10 U Isokrtyl alcohol 3000 

462 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
W 



1149 

Date: 01-DEC-89 

Client Project ID: Ternald RI/FS 
0 

Advanced Sciences, Inc. IT CORPORATION 
KWOXVILLE. TN 

Job Number: ITM35594 

Appendix IX Volatile Organics - Mified Current E P A  CLP Protocol - CIV 713 

Client Sample ID: 66573 

Sample Date: N/A 
IT S-10 ID: 555722 
Prep Date: 
Analysis Date: ( C a w  let ai) 09/12/89 
Blank Sample ID: 0#1(098909121 
Concentration Units: UG/LITER 

Parameter Resu 1 t 

Chloromethane 
Brmmuthane 
Vinyl chloride 
Chloroethane 
Hethylone chloride 
Acetone 
Carbon disulfide 
1,l-Dichloroethene 
1.1-Dichloroethane 
Chlorot om 
1,2-Dichloroethano 
2-Wltanone 
l.l,l-Trichloroethane 
Carbon Tetrachloride 
Vinyl Acetate 
Bromodichlormethane 
l,2-Dichloropropane 

lkichloroothem 
Dibroeochlomtham 

Benzene 
trans4 ,3-Dichlorompene 
Bromoform 
4-Hethyb2-pentano1p . -  
2iiexanone 
Tetrachlorethene 
1,1,2,2-Tetrachlothane 
Toluene 
Chlorobenzene 
Ethylbenzene 
Styrene 
Tots1 xylenes 
Acetonitrile 

cis-l,3Dichloropropene 

1.1.2-Trichl~~thanr 

10 
10 
10 
10 
3 
10 
3 
5 
3 
5 
5 
10 
5 
5 
10 
5 
5 
3 
5 
5 
S 
5 
5 
5 
10 
10 
5 
5 
5 
5 
5 
5 
5 

200 

Parameter - - -___.- 

U Acrolein 
U Acrylonitrile 
U 2-Chloro-1,3-butadiene 
U 3 4 1 1  oropropene 
U 1,24ibraao-3-chloropropane 
U 1.2-Dibromethane 
J Dibrawrethane 
U trans-l,4=Dichloro-?-butene 
U 
U trans-l,2-Dichloroethene 

U Ethyl cyanide 
U Ethyl methacrylate 
U lodamthane 
U Isobutyl alcohol 
U bthacrylonitri le 
U Methyl rrsthacrylate 
U Pyridine 
U 
U lkichlorofluoroasthane 
U 1.2,~Trichloropropano 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

Di ch 1 orodi f 1 uorunethane 

U 1,4-DiOxano 

1 , 1 , 1 ,2-Tetrachloroothane 

Resu 1 t 

10 
10 
5 
5 
10 
5 
10 
20 

200 
5 

1000 
100 
10 
5 

3000 
10 
10 

30000 
5 
5 
5 

463 

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



1149 

Advanced Sciences, Inc. 
Date: 01-DE-89 

a 

0 

IT CORPORATION 
KNOXVILLE, m 

Client Project ID: Fernald RI/F3 Job Number: ITKr35594 

Appendix IX Volatile Organics - Modified Current EPA CLP Protocol - WV 713 

Client Sample ID: 66577 

Sample Date: N/A 
IT Sample ID: 535723 
Prep Date: 
Analysis Date: ( C o w  leted) 09/12/89 
Blank Sample ID: QXMO9B909121 
Concentration Units: UG/LlTER 

Parameter 

Chloroeethane 
Bmmmrathane 
Vinyl chloride 
Chloroethane 
Hethylene chloride 
Acetone 
Carbon disulfide 
1,l-Dichloroathene 
1,l-Dlchloroethane 
Ch 1 orof om 
1.2-Dlchloroethane 
2-Eut anone 
1.1.1-”richloroethane 
Carbon Tetrachloride 
Vinyl Acetate 
B r d i  chloromethane 
1 . 2 - D l ~ b 1 0 ~ 0 ~ ~  
Ci8-1,3-Dichl~PZ%pW 
”richloroethene 
Dibaumocblonutharr+ 
1,1,2-’hi~hl0?0@~ 
Benzene 
t r a ~ - 1 , 3 D k b ~ o e n o  
Broaofora 

2-Heacamrle 
Tetrachlorethene 
1,1,2,2-Tetrachloroathane 
Toluene 
chlorobe~ene 
Bthvlbenzem 
Styrene 
Total xylenes 
Acetonitrile 

-- 

4+thyl-2-pentanqm- 

Resu 1 t 

10 
10 
10 
10 
5 
10 
5 
3 
5 
5 
5 
10 
5 
3 
10 
5 
5 
5 
5 
5 
3 
5 
5 
S 
10 
10 
5 
5 
5 
5 
5 
5 
5 

200 

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

Parameter 

Aero 1 ei n 
Acrylonitrile 
2-Chloro-1,3-butadiene 
3-Chloropropene 
1.24ibrmo-3-chloropropam 
1,2-Dibromethane 
D i bramw thane 
traw-1 ,4-Dichloro-2-butene 
D i ch 1 orod i f 1 uoraoe thane 
trans-1,Z-Dichloroethene 
1.4-Dioxane 
Ethyl nanide 
ethyl methacrylate 
I d o p a s  thane 
18OkrtYl alcohol 
lbtbacrylonitrile 
Hathy1 methacrylate 
Pyridine 
1 .l, 1.2-Tetrachloroethane 
Ttichlorotluormethne 
1,2,3=n’icbloropropane 

- 

464 

Resu 1 t 

10 
10 
5 
5 
10 
5 
10 
20 

200 
5 

1000 
100 
10 
3 

3000 
10 
10 

50000 
5 
5 
5 

--- 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 



1149 
INTERNATIONAL ANAIsrTIm 

' SERVICES 
TECHNOLOGY 
CORPORATION 

CERTIFICATE OF ANALYSIS 

Attn: Heathor Bond 
C/O AS1 fnc. 
10845 Hamilton Cleves Road 
Ross, OH 45061 

Date: Octobor 24,  1989 

Page: 1 of 4 

Job Numb or: 1-05 P.0 Number: Accounts Payable 

This is the Certificate of Ana1yeis for the following: 

bate Received by Lab: 09/09/89 
Client Project ID: R8c RI/FS 6b5701 6 r, 5 3 2  
Number of Samples: Three (3) 6 6 5% lo b 2-27 
Sample Type: Water 

6bsci7 b GSS 

On September 9, 1989, throo (3) vator ramplor wero received at ITAS-Oak Ridge kb from 
Advanced Sciencer Inc., Boss, Ohio. The list of analytical test8 performed, as well as 
&to of rocolpt urd umlyais can bo found la tho attached report. 

Blurlu are ldentifiod With cllont 8.nph ID'. rtarting w l t h  either 'QX..Bm or 'QX ... B:. 
Data ara reported vlth tho q~llflor *Ug if tho compound was analyzed for but not detected. 
Lists With concontration wait cod0 and lab and cliont suffix code definitions are attached. 

Tho analytical r o d t a  for this roport uo prosoncod by analytical tests. Each set of data 
will includo 88mplo idontlficrrtion lnformtioa, tho analytical results, and the approprlate 
detection 1Lplta. llrtal .rulysos m r o  porfornd by Inductively Coupled Plasm (ICP) 
Spoctromotry, oxcopt for load uhfch v u  a~1yz.d by Graphite F'urnace Atomic Absorption 
Spoccroacopy . 
Tho s.np1.s wore .arrl]nad for TCL volatilo coqowxb wing tho EPA CLP 10/86 Statement of 
Work. 

&vlov.d aud Appraved 
. -  

Q d . a  JF 
3-11 A. Hills, I11 

465 



.- 

Advurod Sciences, Inc. 
Datr: Octobor 24, 1989 - 

I f f .  

Tho volatile uulyros weto performod on 09/20/89. Tho CLP target compound list (ICL) 
analysis vas rtraight forward. A n  additional dilution w u  required on sample 66596 because 
the trichloroothone exceeded the calibration rango of the instmaant. The nS/XSD analyses 
vere performed on sample 66564, (Job Number: 

Data were reportod with qulifierr M follows: 

ITNT 3SS80, to be submitted separately). 

U - Compound analyzed for but not detected. 
B - Compound war found int he method blank. 
J - Compound dotecad but below the contract required 

quantitation limit. 
E - Compound oxceeded CLP calibration rango. The valw given WM an estimate. 

'.. i 



1149 
rrANAIsRcIu,sEELvIcEs 
oAltELpDGE,RJ 

Advanced Scioncea, Inc. 
Date: October 24, 1989 - Page: 3 of 4 
Client Prolect ID: RI/FS'Fernald Job Number: 35605 

ELQUA 
66562 

66596 

66597 

66532 

6653wS 

6653-D 

66557 

66558 

X l A u  

moo12 
moo27 
MOO13 
MOO28 
moo14 
HI40029 
moo04 
moo04 
moo01 
moo04 
nnooo9 
moo09 
LQIOOOS 
Mrn5 
nnoo05 
M(oo06 
MOO06 
m4ooo6 
moo07 
m0007 
tQ(ooo2 
LQIm7 
nnoo10 
Moo10 
lQ40008 
LQ(ooo8 
1010003 
lmoo8 
l4M0013 
mlooll 

WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 

* WATEEL 
WATER 
WATER 
WATSR 
WATER 
WATER 
W A m  
WATER 
WATER 
VATEB 
Urn 
mrn 
UTm 
urn 
Um 
UTER 
V A r n  

. WATEll 
Urn 

vol.tiler 
Matrix Spih 

Total Organic C u b o n  
T o u l  Or-c Halide. 

Matrix S p i h  Duplicate 

. .  . .  ..:. . 

- . .  . . .  . . .  , - 6 . '  ....... . .  . . . . . . . . . .  . 1.. .$' 
. .  . . . . . . . .  . . . . . . . .  

467 

. .  .. . .  
. .  ... . . . . .  . c .  .....- ; :. ... (. ... 3; ... . .  I 

.I L L. 't . . #  
-. .. 
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Advancod Scfoncoa, Inc. 
Data: Octobor 24, 1989 P.80: 4 Of 4 
Client Prolect ID: RIlpS Pornald Job Number: ITpiT 35605 

roc 

66532 HMO009 0.564 - 1.29 
66557 moo10 10.2 - 1 1 . 7  
66558 HMQoll 1.15 - 2.10 

B U N K  0.142 - 0.847 

._ . . .- 

0 
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.COICEIOTRATfOH UNIT. CODES 

1 noIsmRB Pement b iaturo  Content 

1 RECOVERY 

1 Sam 
Pement Rmooary of ham Splked Compound 

Peroont S o l i d 8  Coatoat 

c o L o R ~ 1 o o  n. Colonies/ 100 .ill ill torr ( b80 tor i o 1  ogial l  
oonaentrrtion) 

W LITBR Milligrams per Litor ( p p )  

WKO Microgram per Kilogram ( ppb) 

WLITER 

PQILITBl? 

Pcuo 

Uorolgru per Liter (ppb)  

)uoranoa per Continter (oonduotivity 
ooaooatrat ion 1 

I 

0 . .  463 
c 



Hs 

nsD 

D 

S 

SD 

SI 

s2 

R 

A 

U 

I 

Bt 

n 
DL 

.... ., . . . . . . . .  - .  
:- 

C 
. .  



u -  

J -  

c -  

B -  

E -  

D -  

A -  

x -  

Y -  

z -  

+ r  

Table EDT-4 

€PA CLP ORGANIC QUAl.IFIERS/RECOVERY FLAGS 

Indicates corrpound was analyzed for but  not detected. The sample q u a n -  
t i t a t i o n  limit nust be corrected for d i lu t ion  and for percent moisture. 

Indicates an estimated value. This f l a g  Is used either when estimating a 
concentration for tentatively identified compounds where a 1:l response I s  
assumed, or when the mass spectral da ta  indicate the presence of a com- 
pound t h a t  mets the identification criteria but  the result is less t h a n  
the sanple quan t i t a t ion  limit but greater t h a n  zero. 

T h i s  f l a g  applies t o  pesticide results where the identification has been 
confirmed by GCMS. 

This f l a g  i s  used when the analyte is found i n  the associated blank as 
well as .in the sanple. 
and warns the da ta  user t o  take appropriate action. 

I t  indicates possible/probable blank contamination 

T h i s  f l a g  identifies compounds whose concentrations exceed the calibration 
range of the =/US instrunent for t h a t  specific analysis. This f l a g  wil l  - not apply t o  pestlcides/PCBs analyzed by GCIEC methods. If one or mre 
coqounds have a response greater than f u l l  scale, the sample or extract 
must be d i l u t e d  and reanalyzed. If the d i l u t i o n  of the extract causes any 
compounds identified I n  the first analysis t o  be belaw the calibration 
range I n  the second analysis, then the results of b o t h  analyses shall be 
reported on separate F o r m  I. The Form I for the diluted sanple shall 
have the 'DL' suffix appended t o  the sanple number. 

This f l ag  Identifies a l l  conpounds identified i n  an analysis a t  a secon- 
dary d i l u t i o n  factor, 

This f l ag  indicates t h a t  a TIC i s  a suspected aldol-condensation product. 

Estlmated value due t o  a confirmed conpound which i s  off-scale I n  both 
col urns , 

Indistingulrhable isomer I n  tentatlvely identified conpounds . 
No estllnated value reported, or  an elevated CRQL reported because matrix 
effects interfere w i t h  or obscure the conpound on one or bo th  columns. I n  
elther situation, the coapound does not confirm as a posltive iden- 
ti f 1 cat I on , - 

Values outride of contract required QC limits. . 

* '_ , . .  -. 
. .. 



Advanced Sciences, Inc. IT CORPORATION 0 Date: 27-OCT-89 KNOXVILLE. TN 
+ 

Client Project ID: Fernald RI/FS Job Number: IR(T35605 - - ------ 
EPA CLP TCL Volatile Organics by GCMS - Current E P A  CLP Protocol - W 702 

Client Sample ID: QxnO9B909201 

Sample Date: N/A 
IT Sample ID: xvBo920 
Prep Date: 
Analysis Date: (Completed) 09/20/89 
Blank Sample ID: QmO9B909201 
Concentration Units: UG/LITER 

Parameter . Result 

Hethyltne chloride 
Acetone 
1.1-Dichlorathane 
lYichlwoethene 
Tetrachlorethene 
To 1 uene 

2 J 
10 U 
5 U 
5 U 
5 U 
5 U 

. .  
._ .. 
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Advanced Sciences, Inc. 
Date: 27-ocT-89 

IT CORPORATION 
KNOXVILLE. m 

Client Project ID: Fernald RI/FS Job Number: 11x135605 -- --- - ----- 
E P A  CLP TCL Volatile Organics by GQ(S - Current EPA CLP Protocol - 1Iv 702 

Client Ssmple ID: 66562 

Sample Date: N/A 
IT Sample ID: 555954 
Prep Date: 
Analysis Date: (Comp 1 eted 1 09/20/89 
Blank Sample ID: QXlf09B909201 
Concentration Units: UG/LITER 

Parame t er 

Methylene chloride 
Acetone 
1.1-Dichloroethane 
Trichloroethene 
Tetrachlorethene 
Toluene 

. Result - - 
5 U 
2 3 
5 U 
5 U 
5 U 
5 U 

Client Sample ID: 66596 

Sample Date: N/A 
IT Sample ID: 535955 
Prep Date: 
AMlYSiS Date: ( C m p  1 et&) 09/20/89 
Blank Sample ID: W9B909201 
Concentration Units: W/LITW 

Par-tw Result 

1Qthylerw chloride 6 B 
Acetone 15 
1.1-Dichloroethane 30 
Trichlorwthene 530 E 
Tetrachlorethene 300 E 
Toluene 2 J 

- 

0 
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Advanced Qciences, Inc. IT CORPORATION 
Date: 27-OCT-89 KNOXVILLE,  m 
Client Project ID: Fernald RI/= Job Number: ITNT35605 - - -------- -- 
EPA CLP TCL Volatile Organics by G C M  - Current EPA CLP Protocol - EIV 702 

Client Sample ID: 66596DL 

Sample Date: N/A 
IT Sample ID: J35955D 
Prep Date: 
Analysis Date: (Completed) 09/20/89 
Blank Sample ID: oXn09B909201 
Concentration Units: UG/LITER 

Parameter Result -- - 
Hethylene chloride 
Acetone 
1,l-Dichloroethane 
T'richloroethene 
Te trach 1 orethene 
Toluene 

28 
29 
26. 

5 20 
290 
so 

BDJ 
DJ 
DJ 
D 
D 
U 

Client Sample ID: 66597 

Sample Date: N/A 
IT Sample ID: 555956 
Prep Date: 
Analysis Date: 
Blank -le ID: ~ 9 8 9 0 9 2 0 1  
Concentration Units: W/LITER 

( Coap 1 et ed 1 09/ 20/ 89 

Parameter Renu1 t 

Ibthylma chloride 5 U 
Acetonm- 10 U 
1, l-Dichlomethana 5 U 
Tri cbloroethene s U 
TetrachIotettRene 5 U 
Toluene 5 U 

. .  . .  

. .. . . .  
c . y :  

. . .  
. .  - -  . . .  . 



I149  

a 

Advanced Sciences, Inc. 
Date: 27-ocT-89 

IT CORPORATION 
KNOXVILLE. Tw 

Client Project ID: Fernald R I / B  Job Number: IlW33605 -- --------------, 

7 I(etals by ICP - E P A  200.7 - AP 701 

Client Sample ID: QXAl68909261 

Sample Date: W A  
IT Sample ID: 16B909261 
Prep Date: 09/26/89 
Analysis Date: (Carppleted) 10/02/89 
Blank Sample ID: QXA16B909261 
Concentration Units: ?lG/LITER 

Paramet e2 

Si Iver 
Aluminum 
Barium 
Beryllium 

Cobalt 
chromium 
Copper 
Iron 
)aagntMiU 
Nickel 
Vanadim 
Zinc 

CSlCiU 

. ,  

Rem1 t 

.or u 

.06 U 

.002 u 
,001 u 
.02 u 
.01 u 
.01 u 
.01 u 
.01 u 
.06 U 
.02 u 
.Ol u 
.002 u 
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Advanced Sciences. Inc. IT CORPORATIOW 

Client Project ID: Fernald RI/FS 

Hetals by ICP - E P A  200.7 - AP 701 

' Date: 27-49 KNOXVILLE. TI1 
a 

Job Number: 1TKn5605 

Client Sample ID: 66562 

Sample Date: N/A 
IT Sample ID: MOO27 
Prep Date: 09/26/89 
Analysis Date: (CorPoleted) 10/02/89 
Blank Sample ID: QxAl6B909261 
Concentration Units: B/LITER 

Parameter. Result 

Silver 
Aluminum 
Barium 
Beryl 1 ilm 

Cobait 
chrcmiuar 
Copper 
Iron 
Mgnesium 
Nickel 
Vanadium 
Zinc 

Calcium 

.012 

.141 

.062 

.OOl 

.01 u 

.024 

.01 u 

.079 

.03 

.02 
,039 

113 

44 

. .  
. .  

. . . . . .  - .  . .  

:i C-. . . .  

. . . .  - .  . . .  . . .  
. _ I _ . .  

. I  . .  . .  . .  
. . .  . ...Le. . . . .  

. I  - .. 
. .  

. .  . .  
.... 

. . . . . . . .  . -  .: 
... . . .  .. - . .  .._ . . . . . .  . . . . .  

. . . .  . . . .  
. .  

. . .  -.. .. e. . . _ .  .,.X' .; I.. 

, . , -. . : .: . .  . .:. 
- .  



Advanced Sciences , I nc . 
Date: 27-49' 

Client Project ID: Fernald RI/FS 
c 

e IT CORPORATION 
KNOXVILLE, TN 

Job Number: ITNT35605 

Hetals by ICP - EPA 200.7 - AP 701 
. _  

Client Sample ID: 66596 

Sample D a t e :  N/A 
IT Sample ID: moo28 
Prep D a t e :  09/26/89 
Analysis D a t e :  (Comp 1 eted 1 10/02/89 
Blank Sample ID: OXA16B909261 
Concentration Units: MG/LITER 

Parameter 

Silver 
Aluminum 
Barium 
Beryl 1 ium 
Calcium 

. Cobalt 
' Chram1l.m 
Copper . 
Iron 
Hagnesium 
Ni cke 1 
Vanadium 
Zinc 

Resu 1 t ---- 
.or u 
.215 
.088 
. O O l  

.01 u 

.029 

. O l  u 
,102 

.028 

.031 

.03 

315 

0.54 

. -- 

. . .  
I . _  

. .  ' 'i . . . . .  477 
........ I .  . . I  

. ._ . - .  . . . . . . . . . .  .+ 

. .  .... . . . .  r d' -.. ..-.: *'jF. 
:. ..b. :.. :-&*.;.-+ &.;,.<.. . .  

. i< r :  . . .  
..... 

- .  . .  

. .  . . . .  

L . 3 . . . . .  : .* .. ? . ,. -.. .: . . .  

. L .  . ,  . . .  . . . . . . . . . . . . .  ..... ... . . . .  . . . . . .  . . . .  . , 5, _ -  .. j . 
.:.: 

: ? . 2 : ,  '. 

. . . . . .  . r .  . - i  

_. ., . - . .' 

. . .  . . . . .  

. .  e 
% .. : :- -. -*: 

_ .  . .  
. e : . ? . * > .  

r -  

. .  

. _  . . < L . . ,  . .  - ra: . .  
. .  . .  

. . .  
,L 

. .  . .  . .  , 

.. 
. .  

. . . . .  . . .  . .  . .  
J 
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Advanced Qciences, Inc. 
Date: 2 7 e - 6 9  0 IT CORPORATION 

KNOXVILLE, TN 

Client Project ID: Peinald RI/FS Job Number: ITKnS605 

Metals by ICP - EPA 200.7 - AP 701 

Client Sample ID: 66597 

Sample Date: N/A 
IT Sample ID: m o 2 9  
Prep Date: 09/26/89 
Analysis Date: (Coawleted) 10/02/89 
Blank Sample ID: QXAl6B909261 
Concentration Units: lS/LITER 

Parame t er Result . 

Silver 
Aluminum 
Barium 
Beryl 1 ium 
Calcium 
cob81 t 
chraeim 
Copper 
Iron 
Ibgnes ium 
Nickel 
Vanadium 
Zinc 

. .  

.012 

.19 

.OM 

.OOl 

.01 u 

.OM 

.01 0 

.l18 

.282 

.023 

.127 

126 

65.2 

.__ :_ 

i . .  



0 Advanced Sciences, Inc. 
Date: 27-K"-89 

Client Project ID: Fernald RI/FS 

IT CORPORATION 
KNOXVILLE. RI 

Job Number: IRcr35605 

Lead by Furnace AA - E P A  SW846 3020 6 7421 - AG 019 

Client Sample ID: QXA17B909261 

Sample Date: H/A 
IT Sample ID: 178909 26 1 
Prep Date: 09/26/89 
Analysis Date: (Completed) 10/09/89 
Blank Sample ID: QXA17B909261 
Concentration Units: MG/LITER 

Parameter Resu 1 t 

Lead .002 u 
- 

Client Sample ID: 66562 

Sample Date: N/A 
IT -10 ID: moo27 
Prep Date: '. 09/26/89 
AMlysi8 Date: (Coapleted) 10/09/89 
Blank Sample ID: QxA17B909261 
Concentration Units: HG/LXTER 

Partmter Remi1 t 

h a d  .002 u 

Client Sample ID: 665% 

Saapple Data2 W A  
IT Sample ID: moo28 
Prep Drrte: 09/26/89 
Analysis Date: (Cogletad) 10/09/89 
Blank Sample IDi - QXA178909261 
Concentration Units: IlO/Llm 

Paramter Reall t 

h d  .006 .. 



1149 
. . - .  

Advanced Sciences, Inc: IT CORPORATION 

Client Project ID: Fernald RI/FS 

Lead by Furnace AA - EPA SW846 3020 6 7421 - AG 019 

Date: 27-49 KNOXVILLE. TN 

Job Number: IRcn5605 

Client Sample ID: 66597 

Sample Date: N/A 
IT Sample ID: HMO29 
Prep Date: 09/26/89 
Analysis Date: (Coepleted) 10/09/89 
Blank Sample ID: QXA17B909261 
Concentration Units: IIo/LITER 

Parameter. Resu 1 t 

Lead .002 
- 

. . .  . -  

.- 
.' I 

. . .  . . . . . .  .- j , c. . . . . . . . . . . . . . . .  . .  . .  c.':: 
...... -'.a: :- ..... '-7 ::; :, .: .:. . :. . : ;; : - .  . -  , _ .  ..... . ...... I .  . . - *  . .  

. . .  
. -  8 .  

. . .  . . . . . .  . . . . . . . . . . .  I .  .. c:. . . .  . .  

..................... .. . .  
. :. . : ;; : - .  . -  , _ .  ', :. .; 

. . . .  . .  . ?  
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Advanced Sciences. Inc. IT CORPORAT1O)I 

Client Project ID: Femald RI/FS Job Number: ITKn560S 

Chloride by Ion Specific Electrode - EPA 325.3 - W 017 

0 Date: 27-ocT-89 KNOXVILLE. I74 
\ 

Client Sample ID: QXW17B909211 

Sample Date: N/A 
IT Sample ID: 17B909211 
Prep Date: 09/21/89 
Analysis Date: (Completed) 09/21/89 
Blank Sample ID: QXW17B909211 
Concentration Units: W L I T E R  

Parameter Resu 1 t - 
Chloride . 5  u 

Client Sample ID: 66532 

Sample Date: N/A 
IT Sample ID: moo4 
Prep Date: 09/21 /89 
Analysis Date: (CoQpleted) 09/21/89 
Blank Sample ID: QXW17B909211 
Concentration Units: Io/LI"5? 

0 

Parammter Rem1 t 

Ch 1 or ide 7.5 

Client Sappole ID: 6 6 S 3 m  

Sample Date: W A  
IT Sample ID: neOOolpIs 
Prep Date: 09/21/89 
Analysis Date: (colllo 1 et ed) 09/21/89 
Blank Sample ID:- - QXW17B909211 
Concentration Units: t RECOVERY 

. -  
Parameter Rem1 t c- 

s 

Chlarlde 103 . 4 8 P '  ' 

. -. .. ~ . .  -. . . .. 
. . -  ..-.- . .:- . &. . . . . 

. . '  . 



Advanced Sciences, Inc. IT CORPORATION 

Client Project ID: Ferald RI/F3 
Date: 2 7 m - 8 9  KNOXVILLE. m 

Job Number: IRcT35605 - -- 
Chloride by Ion Specific Electrode - EPA 325.3 - WW 017 

Client Sample ID: 66532lBD 

Sample Date: N/A 
IT Sample ID: H H O O O ~  
Prep Date: 09/21/89 
Analysis Date: (Completed) 09/21/89 
Blank Sample ID: QXW17B909211 
Concentration Units: 0; RECOVERY 

Parameter , Result 

Ch 1 or ide 110 

Client Sample ID: 66557 

sappple Date: N/A 
IT Sample ID: HI0007 
Prep Date: 09/21/89 
Analysis Date: (Corspletd) 09/21/89 
Blank Sample ID: QXWl78909211 
Concentration Units: Ro/LITeR 

0 

Parameter Rem1 t 

Ch 1 or ide 1150 

Client Sample ID: 665% 

Sample Date: N/A 
IT Sam~le ID: -08 
R e p  Date: 09/21/89 
AnalY8iS Date: (Capletdl 09/21/89 
Blank Sample ID:'- - on1178909211 
Concentration Units: Ht3fiITER 

0 

... : . . .  

Result 



Advanced Sciences, 

Client Project ID: 

0 Date: 27-49 
Inc. 

Fernald RI/FS 

IT CORPORATION 
KNOXVILLE, TN 

Job Number: ITKT35605 

Flouride by Ion Specific Electrode - EPA 340.2 - W 042 

Client Sample ID: W428909133 

Sample Date: N/A 
IT Sample ID: 4289091 33 
Prep Date: 09/13/89 
Analysis Date: (CocPpleted) 09/13/89 
Blank Sample ID: QXW42B909133 
Concentration Units: UG/LITER 

Parameter Resu 1 t 

F 1 uor ide .os u 

Client Sample ID: 66532 . 

Sample Date: N/A 
IT -le ID: 'moo04 
Prep Date: 09/13/89 
Analyais Date: (C4apleted) 09/13/89 
Blank Sample ID: oxv42B909133 
Concentration Unlts: IO/LITeB 

0 

Parameter Rem1 t 

F1 uor ide 1 

Client Sample ID: 66S321c5 

Sample Date: W A  
IT Sample ID: mo4e 
Prep Date: 09/ 13/89 
AMlYaiS Date: (C4apleted) 09/13/89 
Blank Sample ID:- - om428909133 
Concentration Units: % RwxwEEly 

... . .  .4- 
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Advanced Sciences, 
Date: 27-OCT-89 

Client Project ID: 

Inc. 

Fetnald RI/FS 

IT CORPORATION 
KNOXVILLE, RI 

Job Number: I m 5 6 0 5  

Flouride by Ion Specific Electrode - EPA 340.2 - W 042 

Client Sample ID: 6653ZWD 

Sample Date: N/A 
IT Sample ID:  )810004HSD 
Prep Date: 09/13/89 
Analysis Date: (Completed) 09/13/89 
Blank Sample ID: Qm42B909133 
Concentration Units: t RECOVERY 

Parameter Result 

F 1 uor i de 90 
- - 

Client Sample ID: 66557 

0 -le Date: N/A 
IT b 1 e  ID: *007 - 
Prep Date: ' 09/13/89 
Analysis Date: (Campletdl 09/13/89 
Blank Sample ID: oXw428909133 
Concentration Unita: HG/LITeR 

F 1 uor id8 1.6 

Client -le ID: 66558 

Sample Dater - W A  
IT -le ID: moo08 
Prep Date: 09/13/89 
AM~YSIS Date: (Cfmpleted) 09/13/89 
Blank -le ID? - Oxy42B909133 
Concentration Units: IBfiITER 

Parameter 

Fluoride *. . . . . . .  

. .  . .  
1.3 . .  

Parameter 

Pluarida '. . . .  

... 



Advanced Qciences, Inc. 
Date: 2 7 a - 8 9  a - 
Client Project ID: Fernald R I / B  

IT C0RPORATIO)I 
KNOXVfLLE. RI 

Job NIlmber: IM35605 

Nitrate, as N - EPA 353.3 - WW 053 

Client Sample ID: QXWS3B909221 

Sample Date: N/A 
IT Sample ID: 538909221 
Prep Date: 09/22/89 
Analysis Date: (Completed) 09/22/89 
Blank Sample ID: (u(w53B909221 
Concentration Units: l4G/LITER 

Parameter Resu 1 t 

Nitrate .1 u 

Client Sample ID: 66532 

Sample Date: N/A 
IT Sample ID: moo1 
Prep Date: 09/22/89 
Analysis Date: (Caepleted) 09/22/89 
Blank Sample ID: QXWS3B90922 1 
Concentration Units: WLITER 

a 

Parmeter Result 

Nitrate .1 u 

Client Sample ID: 66357 

Sample Dater,-- N/A 
IT Sample ID: moo2  
Prep Date: 09/22/89 
Analysis Date: (Cogpleted) 09/22/89 
Blank -18 I D -  - -38909221 
Concentration Units: nB/LIm 
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Advanced Sciences, Inc. 0 Date: 2 7 e - 8 9  
IT CORPORATION 
KNOXVILLE. lN 

Client Project ID: Feryild RI/FS Job Number: IT?iT3360S 
--e - 

Nitrate. as N - EPA 353.3 - W 053 

Client Sample ID: 66558 

Sample Date: W A  
IT Sample ID: MOO03 
Prep Date: 09/22/89 
Analysis Date: (Comp 1 e ted 1 09/22/89 
Blank Sample ID: QXUS38909221 
Concentration Units: HG/LITER 

Parameter 

Hi trate 

Resu 1 t 

. l  u 

. .  
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Advanced Sciences. 

Client Project ID: 

a Date: 2 7 e - 0 9  
Inc. IT CORPORATION 

KNOXVILLE. TN 
I 

Fernald RI/FS Job Number: ITHn5605 - - - ------ 
Total Organic Carbon - E P A  415.1 - On 001 

Client Sample ID: QX001B909131 

Sample Date: N/A 
IT Sample ID: 01B909 131 
Prep Date: 09/13/89 
Analysis Date: (Cmp leted) 09/ 13/89 
Blank Sample ID:  QXOOlB909131 
Concentration Units: XG/LITER 

Parame t era Resu 1 t 

Total Organic Carbon 1 U 

Client Sample ID: 66532 

sample Date: N/A 
IT Salnplo ID: m o o 9  
R e p  Date: 09/13/89 
Analysis Date: (Ctmpleted) 09/13/89 
Blank Sample ID: QXOOlB909131 
Concentration Units: #f/LITER 

0 

Parameter ROSA1 t 

Total Organic Carbon 1 U 

Client Sample ID: 66557 

Sapaple Date: N/A 
IT Sample ID: m o l 0  
Prep Date: 09/13/89 
Analysis Date: (C4egleted) 09/13/89 
Blank 381~10 ID:- - oxoOlB909131 
Concentration Units: =/LITER 

Parame tor Result ._ 

Total Organic Carbon . .. - .  11.1 

.. ' 

. .  

' \  L 
- .  
;"- ... 



Advanced Sciences. Inc. 0 Date: 27-49 
IT CORPORATION 
KNOXVILLE. TN 

Client Project ID: Fernald RI/FS Job Number: IRf"35605 

Total Organic Carbon - EPA 415.1 - OM 001 

Client Sample ID: 66557135 

Sample Date: N/A 
IT Sample ID: ~ O O l O H S  
Prep Date: 09/ 13/89 
Analysis Date: (Coepleted) 09/13/89 
Blank Sample ID: QXOO 1 B909131 
Concentration Units: t RECOVERY 

Parameter Result 

Total Organic Carbon 94 

Client Sample ID: 66557BD 

Sample Date: N/A 

Prep Date: 09/13/89 
Analysis Date: (Coaoleted) 09/ 13/89 
Blank Sample ID: QX0018909131 
Concentration Units: t RECOVERY 

mooloo(9D 

Parameter Result 

Total Organic Carbon 100 

Client Q m l e  ID: 66558 

Sample Date: N/A 
ZIT Sam1e ID: moo11 
Prep Date: 09/13/89 
Analysis Date: (Coragleted) 09/13/89 
Blank Sample ID:. - (uOO1B909131 
Concentration Units: M 6 f i I ~  

0 
. .  - .  

. . . . .  . - '  

. .  +.- . . - . . .  



Advanced Qciences, Inc. IT CORPORATION 
Date: 274CT-89 KNOXVILLE. RJ 

Client Project ID: Fernald RI/FS Job Number: I'RCf336OS 
. 0 

---- --- --- -- 
Total Organic Halides - E P A  450.1/SW846 9020 - (XI 004 

Client Sample ID: QXW04B909121 

Sample Date: N/A 
IT Sample I D :  04B909121 
Prep Date: 09/ 12/89 
Analysis Date: (Camp 1 et ed 1 09/12/ 89 
Blank Sample ID: QXW04B909121 
Concentration Units: HG/LITER 

Parameter Resu 1 t 

Total Organic Halides .01 u 
-- - 

- 

Client Sample ID: QXWO4B909131 

-le Date: N/A 
IT Sample ID: 04B909131 
R e p  Date: 09/13/89 
Analysis Date: (Comleted) 09/13/89 
Blank Sample ID: Qmo48909131 
Concentration Units: IIG/LIlR? 

0 

Parameter Rem1 t 

Total Organic Halides .Ol u 

Client Sample ID: 66532 

Sample Datez N/h 
IT Sample Ih 111ooo9 
Prep Date: 09/32/89 
AmlY8is Date: (Capleted) 09/12/89 
Blank S-le ID:. - gxoo48909121 
Concentration Units: HG/LIIER 

Parameter b l  t 

Total Omaaic Iklidea * I .  ,- ; *, .489 .01 u .. : 

. . _  
.i . r I.'' 

. .  . .  . .  ,_ 1. -. ' . 

. . . .  . .. ... . . .  
. *. 

. . . . . .  . . .  

.,-.$. .. :,:;-; ,; L & ..-. . , .  . 
, _  .-a .. 
: ,  . 

. . .  -. 
' . ._ .. 

.* . .  
, .. . , .  

. I . _  .. -: . . . -  
e 
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a 

a 

Advanced Sciences, 
Date: 27-OCT-09 

Client Project ID: 

Inc. 

PeAald RI/FS  

IT CORPORATIOW 
KNOXVILLE. Rt 

Job Number: ITKr35605 

Total Organic Halides - EPA 450.1/SW846 9020 - OH 004 

Client Sample ID: 66557 

Sample Date: W/A 
IT Sample ID: lQfOO10 
Prep Date: 09/12/89 
Analysis Date: (Cuwleted) 09/12/89 
Blank Sample ID: QX004B909121 
Concentration Units: MG/LITER 

Parameter Resu 1 t 

Total Organic Halides .132 

Client Sample ID: 665573(5 

sample Date: N/A 
IT Saarple ID: neoorm 
R e p  Date: 09/12/89 
Analysis Date: (Campleted) 09/12/89 
Blank Sample ID: omosB909121 
Concentration Units: % RECOYERY 

ParanrsteY R e m 1  t 

Total Organic Halide8 103 

Client Sample ID: 6633- 

Sample Dater N/A 
IT ssppP10 ID&. nBDolol(sD 
Prep Date: 091 12/89 
Analvaia Date: (Capletod) 09/12/89 
Blank Sample ID:. - (u(v048909121 
Concentration Units: % REO= 

. .  . . . . . .  

, f .. i. . . .  

. . . . . . .  . . .  . .  ': . . .  . , .  490 ? 2:'." 
. .  -1 t Parameter 

Total manic Balidm . " 1% 

. r  

. . . .  
.'i ..- 

, . .:L 
. *  * . . "  

, .  . -  

. . .  L : . .  
. .  . .  .:. .-. 

. . . . .  
.* . 

. .  . .  C .  

. .  



Advanced Sciences, Inc . 
Dste: 2 7 m - 0 9  a IT CORPORATIOW 

KNOXVILLE. RI 

Client Project ID: Fehald RI/FS Job Number: IlNT3S605 

Sulfate - &PA 375.4 - W 081 

Client Sample ID: QXW81B909142 

Sample Date: N/A 
IT Sample ID: 81B909142 
R e p  Date: 09/14/89 
Analysis Date: (Coepleted) 09/14/89 
Blank Sample ID: QXW818909142 
Concentration Units: IIo/LITER 

Parameter Resu 1 t 

Sulfate 2 U 

Client Sample ID: 66532 

Sample Date: W/A 
IT Sample ID: WllDOol 
R e p  Date: 09/14/89 
Analysis Date: (-1eted) 09/14/89 
Blank Sample ID: QmelB909142 
Concentration Units: Ide/LIreR 

Parameter Real t 

Sulfate 89.6 

Client Sample ID: 6653aS 

Sample Date: W/& 
IT Sample ID: # 6 o o m  
Prep Ddte: 09/14/89 
-1Y8iS ht0: (w 1 e ted 1 09/ 14/89 
Blank Sample IO:.. - 9Xp1819909142 
Concentration Units: % RECOVWY 

Parameter Result - 

' 3  



1149 
Advanced Sciences, Inc. 0 Date: 27-4XT-89 

IT CORPORATION 
KNOXVILLE. m 

Client Project ID: Fernald RI/FS Job Number: IlW’BS6OS - - --- 
Sulfate - E P A  375.4 - W 081 

Client Sample ID: 6653WSD 

Sample Date: N/A 
IT Sample ID: mooo4HsD 
Prep Date: 09/14/89 
Analysis Date: (Completed) 09/14/89 
Blank Sample ID: QXW81B909142 
Concentration Units: X RECOVERY 

Parame t er Resu 1 t 

Sulfate 120 

Client Sample ID: 66557 

Saapole Date: N/A 
IT Saaple ID: mO007 
Prep Date: 09/14/09 
AMlYSi8 Date: (Cam1 eta) 09/14/89 
Blank Sample ID: QxIJBlB909142 
Concentration Units: MG/LITER 

0 

Parameter Result 

a1 fate 144 

Client Sample ID: 66538 

sample Date: wn 
IT S-10 ID: m o o 8  
Prep Date: 09/14/09 
Analysis Dater (-1 et ed 1 09/ 14/89 
Blank Ssarple ID:. .  - UXW818909142 
Concentration Units: MB/LITER 

Paramter R e a l  t 

Sulfate 83.1 492- 



Advanced Sciences. Inc. 
Date: 2 7 e - 8 9  a IT CORPORATION 

KNOXVILLE. TN 
Client Project ID: Fernald RI/FS Job Number: IlW35605 

-_I - -- 
Total Organic Halides - E P A  450.1/SW846 9020 - On 004 

Client Sample ID: 66558 

Sample Date: N/A 
IT Sample ID: moo11 
Prep Date: 09/13/89 
Analysis Date: (Completed) 09/13/89 
Blank Sample ID: QXW04B909131 
Concentration Units: =/LITER 

Parameter Resu 1 t -- --- ---- 
Total Organic Halides .014 

a 

. . . . .  . -  

. .  

a . . 4  93 . . . . . . . .  I . .  
e- 



1149 
INTERNATIONAL ANALmcAL 

SERVICES 
TECHNOLOGY 
CORPORATION 

CERTIFICATE OF ANALYSIS 

Attn: Cindy Capannari 
C/O AS1 fnc. 
10845 Hamilton Cloves Road 
Ross, OH 45061 

Date: November 15, 1989 

Page 1 of 4 

Job Number: ITNT 35605 P.0 Number: Accounts Payable 

This is the Certificate of Analysis for the following samples: 
h 

( Q k S d 3  fii\LY Client Proj ec t ID: 
Date Received by Lab: 09/09/89 

,*le Typo: Water 

Fernald RI/FS 

Y d e r  of Samples: , Three (3) - 1PbS7b , I  

I 1  6 c Scr7 . 
f *  xlzmumm 
On September 9, 1989, three ( 3 )  water samplos were received at ITAS-Oak Ridge 
Laboratory from Advanced Sciences Inc., Ross, Ohio. Tho list of analytical tests 
porfor~ed, as woll as date of receipt and uulysir can be found in the attached 
report. 

Blank8 aro identifiod with client sanglo ID'S starting with either "QX..B" or 
"QX ... BoL Data aro reportod Vith tho qualifier '0" if the compound warn analyzed for 
but not detectod. Lists w i t h  concentration unft coda and lab and client suffix code 
dofinitiona aro attachod. 

If. 
Tho .lulytical results for thi8 roport aro pro8ont.d by analytical testm. Each set 
of data will includo s-10 idOUtifiC8tiOU inforution, the analytical results, and 
tho appropriato dotoctiaa linits. 

Tho ramp108 woro d y z o d  for TCL and additional Appendix IX volatile organic 
compound8 by gu chrmatography/m8ss spectrorcepy in accordance with EPA CLP 2/88 
Strtemont of Work. This .nrlymim was potforrd at ITAS-Knoxvilh, Tennessee 
LobOr8tOV, s a t t a d  8ep8r8tOly. 

. -  . .. 

Roviewod and Approvod 

s-ii A. ~1118, 111 0 -ratory m g o r  . 494 



1149 
ITANALlmcALsmvIcp 

Advanced Sciences, fnc. oMRIDGE,m 
Dato: November 15, 1989 Page 2 of 4 
Client Project ID: RI/FS Fernald Job Number: ITNT 35605 

The samples woro analyzed for TCL and additional Appendix IX senivolatiles organic 
compounds by g u  chtomatography/mrs spectroscopy in accordace v i a  tho EPA CLP 2/88 
Statement of Work. The s.np108 were extracted at the IT-Mixed Waste Laboratory In 
O a k  Ridgo, Tannersee, and the arrrlyoir war performed at ITAS-Knoxville, Tennerroe 
Laboratory, narrative submitted separately. 

The samples wero extracted for TCL and additional Appendix IX perticide/PCB  compound^ 
(Isochin and Kepono) and uulyzed by gas chromatography using the €PA CLP l0/86 
Statement of Vork. 

The sampler vere extracted and analyzed for Appendix I X  herbicide compounds by gas 
chromatography wing €PA Method 8150 USEPA SV-846, 3rd Ed., 1986. 

The sanpler wero analyzed for TCL and additional IX inorganics wing the EPA CLP 7/87 
Statemont of Vork. 

The sampler woro prepared and analyzed for Sulfide in accordanco with $PA Method 9030, 
SV-846, 3rd Edition, 1986. 

Tho samples woro preparod and analyzod for fluorido in accordance w i t h  method 6500- 
F-C Ion Seloctivo Electrodo Method, Stand.td, 17th Edition 1989. 

Tho raaplos wro analyzed for both iromr spocific 2,3,7,8-TCDD urd Total Tetra 
throu@ h e u  ( C 4  - C16) dioxin and furan homologs uiry a modified vorsion of EPA 
Method 8280, revisod Septombor, 1986. The analysis v u  performod at ITAS - Technology 
Developmont Laboratory, Knoxville, Tennessee, mrrativo 8ubdtt.d separately. 

0 
. 

Tho samples wro .iulpzod for org.aophorphorw posticido, at tho ITAS-San Jose 
Laboratory, S.n JO.0, California, Appondix IX colpoundr using EPA Method 8140, USEPA 
SV-846, 3rd Edltlon, 1986, to bo subritted under sepuato covor. 

111. 
Tho portlcida and arclor QC for thoro saap1.a uo referoncod to ITNT 35609, sample 
numbor 66600, aubdttod sopuauly. 

Tho p.rticl& uad uclor d y 8 I r  v u  p o r f o r  on 09/26/89 8nd 09/28/89. All samples 
and b l u h  wore prepped u 1ar-l.tnl waters. olw (1) out of four (4) water pesticide 
surrogate recovuy vas outdd .  tho QC required limit. 

The horblcl& d78f8 v u  podormod on 10/10/89, no confirmation run vas needed. 

O r g d c  data v u  r- with qualifforr u folloua: 
U - Coopo\md analptod for but not dotoctod. 
E - Coppouad excoodad calibtatioa r u y .  of ltmtnrrat. 

J - Caopotmd datoctod but blow tho contract toquir.4 

B - Compound v u  found in tho mathod blank. 
A - Swpectod aldol condonration product. 
Y - Indistinyirbblo faoeor fntentatlvolp idoatifi.4 compounds. 

D - Coopound u u l p ~ d  a t  80~0ad.ry dilutlm fr tot .  

quantitatlon lipit. Tho valuo givon w u  am utluto. 

-1 

495 



1149 
I T A N A L ~ C A L ~ V I C E S  

Advanced Sciences, Inc. oAKRIDGE,TN 
Date: Novembor 15, 1989 Page 3 of 4 
Client Project 10: RI/FS Fernald Job Number: ITNT 35605 

The inorganic QC fo r  theso samples are  referenced t o  ITNT 35580, sample nunber 66564. 
submitted separatoly. The samples vera prepared fo r  ICP analyst. Gn 09/26/89 and 
analyzed on 10/02/89 and 10/12/89. The zinc s e r i a l  di lut ions did not meat Qc 
requirements and is flagged v i t h  an IEn. 

0 

Mercury analysis vas prepared and e~1yz .d  on 09/22/89 by cold vapor analyses. 

Potarsiun analysis was prepared on 09/26/89 and analyzed on 09/28/89 by flame AA. 

The samples vere prepared fo r  CFAA analysis on 09/26/89. The samples vera analyzed 
during the period 10/04/89 - 10/10/89. The matrix spike fo r  lead vas outside QC 
l i m i t s .  A l l  selenium samples were outside the 152 vindow for  analyt ical  spike 
recovery. 

The sampler were prepared and analyzed for cyanido analysis on 09/12/89. 

The sauples vero prepared and arrrlyzed for  sulf ido on 09/12/89. 

The sampler woro prepared and analyzed for  fluoride on 09/13/89. 
voro performod on ramplo 66532. 

The nS/lfSD analysos 

Inorganic data v u  roported with tho following q u l i f i o r s :  

N - utrix s p i b  o u t r i b  Qc limits 
* - h p l i c a t o  ValUoS Outrid. 
E - m c o  anal. spiko <40X; ICP sorial di lu t ion  out r id .  QC limits 
W - hrnaco -1. rpiko recotnry out r ib .  + o r  - 15X window 
S - Hothod of standard urod (HSA) 
+ - Corrolatlon coofflciont for llsA a . 9 9 5  

0 
l i m i t 8  

496 



1.149 

Advanced S c i e n c e s ,  Inc. 
Date: Novmber lS, 1989 
C l i e n t  Project ID: RI/FS Fernald 

P a g o  4 of 
Job Number: ITNT 35605 

u h u  
66562 

66596 

66597 

66532 
6653wS 
6653WSD 
66557 
66550 

UAU 

moo12 
moo15 
lil40018 
moo21 
MOO24 
IQt0027 
Hn0030 
MOO33 
klH0013 
MM0016 

* moo19 
nu0022 
nu0025 
moo28 
MOO31 
MOO34 
!MOO14 
M40017 
moo20 
MOO23 
MOO26 
WOO29 
MOO32 
m 3 5  
laooo4 
IQ40005 
1Q#w#)6 
M40007 
M¶OOO8 

netrix 

WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATBB 
WATER 
W A m  
WATEB 
WATER 
VATBB 
WATER 
WATER 
UATER 
V A m  

MBREVUTIOSOS: Vaa - V o l a t i l e  Organic Analysis 
BM = buo-R.utral Acid Extractions . 
P.8- P O S t i C i d .  
op = 0 r m h O 8 p b o W  
MS - Xatrix Spiko 
M D  =-Gtrlx Spiko Duplicate 

Aa8h.b 

VOA 
BNA 
SULFIDE 
PEST/PCB/HERBICIDB 
OP PEST 
m u  
CYANIDE 
DIOXIN/FURANS 
VOA 
BNA 
SULFIDE 
PEST/PCB/HERBICIDE 
OP PEST 
m u  
CYANIDE 
DIOXIN/FURANS 
VOA 
BNA 
SULFIDE 
PEST/PCB/HERBICIDB 
OP PEST 
l4BTAxs 
CYANIDE 
DIOXIN-FURANS 
FLDORIDB 
Q C / n s / F U J O R I D B  
Q C / n s D / p w o a I D E  
FLUORIDB 
F W O R I D B  

497  



1.149 

?CONCENTRATIOR UNIT" CODES 

5 WISTURB 

I RECOVERY 

I SQIDS 

coLowIw1oo ra. 

PO/KG 

HG/ LITER 

W LXTBR 

STABDARD U N I T 3  

PCULITER 

PCI/G 

TOTAL )Q 

lu4Px 

F 

W O  

Percent Moisture Content 

Percent Reaorery of Known~Spiked Compound 

Percent Solida Content 

C O l O n i e 8 I  100 o i l l i l i t e r a  (baa teriological 
conaentration) 

Hiorogru por Kilogram (ppb) 

Hiorugru por titer (ppb) 

Standard pE Units 

bliarahos per Contimtor (oorduotivity 
oonoentration) 

piooCurio./Litor (rdio loqioal  oowrentration) 

Total nU1ie;cru 

498 
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w 
nso 

D 

S 

SD 

s1 

s2 

R 

A 

0 

P 

Bt 

PR 

DL 

#trk 3pUo ( s u p l o  spud boloro prop) 

at1 *JO# 

499 



Table EDT-4 

EPA CLP ORGANIC QUALIFIERS/RECOVERY FLAGS 
. 

U - Indicates compound was analyzed f o r  but not detected. The sample quan- 
t i t a t i o n  l i m i t  mrst be corrected for d i l u t i o n  .and for percent moisture. 

3 - Indicates an estimated value. This f lag  i s  used e i ther  when estimating a 
concentration f o r  ten ta t i ve ly  ident i f led  compounds where a 1:l response i s  
assumed, o r  when the mass spectral data indicate the presence o f  a com- 
pound t h a t  meets the ident i f i ca t ion  c r i t e r i a  but the resu l t  i s  less than 
the sample quant i tat ion l i m i t  but greater than zero. 

C - This f l a g  applies t o  pest ic ide resul ts where the i d e n t i f i c a t i o n  has been 
conf i rned by GC/MS . 

8 - This f l a g  i s  used when the analyte i s  found i n  the associated blank as 
wel l  as i n  the sample. It indicates possiblelprobable blank contamination 
and warns- the data user t o  take appropriate action. 

E - This f l a g  ident i f ies  compounds whose concentrations exceed the ca l ib ra t ion  
range o f  the GC/MS instrunent for tha t  spec i f ic  analysis. This f l a g  w i l l  - not apply t o  pesticides/PCBs analyzed by K / E C  methods. I f  one o r  more 
compounds have a response greater than f u l l  scale, the sanple o r  extract  
must be d i l u t e d  and reanalyzed. If the d i l u t i o n  of the ext ract  causes any 
compounds ident i f ied  i n  the f i r s t  analysis t o  be below the ca l ib ra t ion  
range i n  the second analysis, then the resul ts  of both analyses shal l  be 
reported on separate F o r m  I, The Form I for the d i lu ted  sanple shal l  
have the "DL" s u f f i x  appended t o  the sample nunber. 

0 

0 - This f l a g  i d e n t i f i e s  a l l  compounds ident i f ied  i n  an analysis a t  a secon- 
dary d i l u t i o n  factor. 

A - This f l a g  indicates tha t  a T I C  i s  a suspected aldol-condensation product. 

X - Estimated value due t o  a c o n f i m d  coqound which i s  of f -scale i n  both 
columns . 

Y - Indlst lngulshable Isomer i n  ten ta t i ve ly  i d e n t i f i e d  compounds . 
2 - No e s t l m t e d  value reported, o r  an elevated CRQL reported because matrix 

ef fects I n t e r f e r e  with o r  obscure the compound on one o r  both columns. 
e i t h e r  s l tuat lon,  the compound does not confirm a5 a p o s i t i v e  iden- 
t i f  ication.. - 

I n  

- Values outside o f  contract required QC l imi ts .  
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Table EDT-5 

EPA CLP INORGANIC QUALIFIERS 

U - Indicates compound was analyzed fo r  but not detected. 

8 - The reported value i s  less than the Contract Required Detection L imi t  (CRDL) 
but greater than the Instrument Detection L im i t  (IDL). 

E - The reported value i s  estimated because of the presence of  interference. 

H - Duplicate i n jec t i on  prec is ion not met. 

N - Spiked sample recovery not w i th in  control  l im i ts .  

S - The reported value was determined by the Method of Standard Additions. 

W - Post-digestion spike for  Furnace AA analysis i s  out of control  l i m i t s  
(85-1153), while sample absorbance i s  less than 50% of spike absorbance. 

G - Native analyte > 4 times Spike added, therefore acceptance c r i t e r i a  do not 
apply 

X - Detection l i m i t  i s  h igher than normal due t o  sample matr ix interferences. 

* - Duplicate analysis not w i th in  control  l i m i t s .  

+ - Correlat ion coeff ic ient  for  the MSA i s  less than 0.995. 

Entering "S', "U', or '+' i s  m t u a l l y  exclusive. No combination o f  these 
q u a l i f i e r s  can appear i n  the same f i e l d  f o r  an analyte. 

501  



Advanced Sciences. Inc. IT CORPORATION . 

Date: 15-NOV-89 

Client Project ID: Fernald RI/FS 0 KNOXVILLE, TN 

Job Number: ITNT35605 

Appendix IX Chlorinated Pesticides - Modified- Current CLP Protocol - GC 781 

Client Sample ID: QXG19B909141 

Sample Date: N/A 
IT Sample ID: PX145l 
Prep Date: 09/ 14/89 
Analysis Date: (Completed) 09/26/89 
Blank Sample ID: QXGl9B909141 
Concentration Units:  UG/LITER 

0 

Parameter 

Kepone 
Isodrin 
a 1 pha-BHC 
beta-BHC 
de 1 t a-BHC 
gaama-BHC (ti ndane 1 
Heptachlor 
Aldrin 
Heptachlor epoxide 
Endosulfan-I 
Dieldrin 
4 ,4 '  -DDE 
Endrin 
Endosulfan I 1  
4,4 ' -DDD 
Endosulfan sulfate 
4,4'-DDT 
He thoxych 1 or 
Endrin ketone 
alpha-Chlordane 
ganma-chlordane 
Toxapherm 
AroclorclOl6 
Aroc1oF1nl 
Aroclor-1232 
 rocl lor-1242 - 
Aroclor-1248 
Aroclor-1254 
Aroclor-1260 

-------------------- Resu 1 t ------------- 
. 1  u 
. 0 5  u 
. 0 5  u 
. 05  u 
. 05  u 
. 0 5  u 
. 05  U 
. 05  u 
. 0 5  u 
. 0 5  u 
1 u  

. 1  u 

. 1  u 

.1  u 

. 1  u 
1 u  

.1  u 

. s  u 

.1  u 

. 5  u 

. 5  u 
1 U 

5 u  
s u  
3 u  
5 u  
5 u  

1 U 
1 U 
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Advanced Sciences. Inc. IT CORPQRAf: 'N 
Date: 15-NOV-89 KNOXVILLE. 2 

Client Project ID: Fernald RI/FS Job Number 1 x 3 5 6 3 5  ---_-____---------------------------------------------------------------------------- 

Appendix IX Chlorinated Pesticides - Modified Current CLP Protocol - GC 781 

Client Sample ID: 66562 

Sample Date: N/A 
IT Sample ID: 13M0021 
Prep Date: 09/14/89 
Analysis Date: (Completed) 09/26/89 
Blank Sample ID: PXG19B909141 
Concentration Units: UG/LITF,R 

a 1 Pha-BHC 
beta-BHC 
del ta-BHC 
gamma-BHC (Lindane 1 
Heptachlor 
Aldrin 
Heptachlor epoxide 
Endosulfan-I 
Die 1 dr i n 
4,4' -DDE 
Endrin 
Endosulfan I1 
4,4'-DDD 
Endosulfan sulfate 
4.4' -DDT 
Methoxychlor 
Endrin ketone 
alpha-Chlordane 
gamma43 1 ordane 
Toxaphene 
Aroc lor-1016 
Aroclorf22t 
Aroc lor-1232'. 
Aroclor-1242 

Aroc 1 or-1 254 
Aroclor-1260 
Isodrin 
Kepone 

Aroclor-1248 - 

Resu 1 t --------------- 
-05 U 
.05 U 
.os u 
.05 U 
.05 U 
.05 U 
.05 U 
.05 U 
.1 u 
.1 u 
.1 u 
. 1  u 
.1  u 
.1  u 
.1 u 
. 5  u 
.1 u 
. 5  u 
. 5  u 

1 U 
. 5  u 
. 5  u 
. 5  u 
. 5  u 
. 5  u 

1 U 
1 U 

.05 U 

.1 u 
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Advanced Sc i ences , I nc . 
Date:  15-NOV-89 

IT CORPORA? I ON 
KNOXVILLE, TN 

Appendix IX Chlorinated Pesticides - Modified Current CLP Protocol - GC 781 

Client Sample ID: 66596 

Sample Date: N/A 
IT Sample ID: ~ 0 0 2 2  
Prep Date: 09/14/89 
Analysis Date: (Completed) 09/26/89 
Blank Sample ID: QXGl9B909141 
Concentration Units: UG/LITER 

Par ame t e r 

a 1 pha-BHC 
be ta-BHC 
del ta-BHC 
gamma-BHC (Lindane 1 
Heptachlor 
Aldrin 
Heptachlor epoxide 
Endosulfan-I 
Die 1 drin 

Endrin 
Endosulfan I 1  

Endosulfan sulfate 

Methoxychlor 
Endrin ketone 
alpha-Chlordane 
gamPa-Chlordane 
Toxaphene 
Aroclor-1016 

Aroclor-1232 
Aroclor-1242" 
Aroclor-1248 - 
koclor-1254 
Aroclor-1260 
Isodrin 
Kepont 

________--c--------------- 

4 . 4 '  -DDE 

4.4 ' -DDD 

4.4 ' -DM' 

~r0~10t-1321 

Resu 1 t ---------- 
. 0 5  
.05  
.05 
.05 
.05 
. 0 5  
.05  
.05 
.1 
.1 
.1 
.1 
.1 
.I 
.1 
.5  
.1 
. 5  
. 5  

. 5  

. 5  

.5  

. 5  

. 5  

1 

1 
1 
.os 
.1  

---- 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
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Advanced Sciences. Inc. IT CORPORATION 
Date: 15-NOV-89 KNOXVILLE. TN 

Client Project ID: Fern'ald RI/FS Job Number: ITNT35605 ____________________------------------------------------------------------------------ 

Appendix IX Chlorinated Pesticides - Modified Current CLP Protocol - GC 781 

Client Sample ID: 66597 

Smple Date: N/ A 
IT Sample ID: MU0023 
Prep Date: 09/14/89 
Analysis Date: (Completed) 09/26/89 
B!ank Sample ID: QXG19B909141 
Concentration Units: UG/LITER 

Parameter 

a 1 pha-BHC 
beta-BHC 
de 1 ta-BHC 
gama-BHC (Lindane) 
Heptachlor 
Aldrin 
Heptachlor epoxide 
Endosulfan-I 
Die 1 dr in 

Endrin 
Endosulfan I 1  

Endosulfan sulfate 

Hethoxychlor 
Endrin ketone 
alpha-Chlordane 
gamma-Chlordane 
Toxaphene 

Aroclor-1221 
Aroclor-1232 
Aroclor-1242 
Aroclor-1248 
Aroc 1 or-1254. - 
Aroclor-1260 
Isodrin 
Kepone 

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

4 .4  ' -DDE 

4,4' -DDD 

4.4 ' - D M  

Aroclor-1016 

Resu 1 t --------------- 
.05 U 
.05 U 
.05 U 
.05 U 
.05 U 
.05 U 
.05 U 
.05 U 
.1 u 
. 1  u 
.1 u 
.1 u 
.1 u 
.1 u 
.1 u 
. 5  u 
.1 u 
. 5  u 
. 5  u 

1 U 
. 5  u 
. 5  u 
. 5  u 
. 5  u 
. 5  u 

1 U 
1 U 

.05 U 

.1 u 
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1149 

Advanced Sciences. Inc 
Date: 15-NOV-89 

0 IT CORPORATIQN 
KNOXVILLE. TN 

Client Sample ID: 66562 

Sample Date: N/ A 
IT Sample ID: moo21 
Prep Date: 09/13/89 
Analysis Date: (Completed) 10/10/89 
Blank Sample ID: QXGlOB909131 
Concentration Units: UG/LITER 

Parameter Resul t 

2.4-Dichlorophenoxyacetic ac -05  U 
Propanoic acid. 2-(2.4.5-tri .025 U 
2.4.5-Trichlorophenoxyacetic 5 U 

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

Client Sample ID: 66596 0 
Sample Date: N/ A 
IT Sample ID: HMO022 
Prep Date: 09/13/89 
Analysis Date: (Completed) 10/10/89 
Blank Sample ID: PXGlOB909131 
Concentration Units: UG/LITER 

Parameter Resu 1 t 

2.4-Dichlorophenoxyacetic ac .os u 
Propanoic acid, 2-(2,4,5-tri .025 U 
2.4,s-Trichlorophenoxyacetic 5 U 

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

-. - 
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Advanced Sciences. Inc. 0 Date: 15-NOV-89 
IT CORPORATION 
KNOXVILLE. TN 

RCRA/Appendix IX/Water Supply Herbicides - SM 509B/EPA 3846-8150  - GC 754 

Client Sample ID: 66597 

Sample Date: N/A 
IT Sample ID: MM0023 
Prep Date: 09/13/89 
Analysis Date: (Completed) 10/10/89 
Blank Sample ID: QXGlOB909131 
Concentration Units: UG/LITER 

Parameter Resu 1 t 
- - - - - -- ------ 

2.4-Dich1o;ophenoxyacetic ac . 0 5  u 
Propanoic acid. 2-(2,4,5-tri , 0 2 5  U 
2,4,5-Trichlorophenoxyacetic 5 U 

Client Sample ID: QXGlOB909131 

Sample Date: N/A 
IT Sample ID: QXl448 
Prep Date: 09/13/89 
Analysis Date: . (Completed) 10/10/89 
Blank Sample ID: QXG108909131 
Concentration Units: %/LITER 

Parameter Resu 1 t 

2.4-Dichlorophenoxyacetic ac . 0 5  U 
Propanoic acid, 2-(2,4,5-tri ,025 U 
2.4,5-Trichloro~henoxy8cetic 3 U 

-- -_I_-- ----------- 
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Advanced Sciences. Inc. 
Date: 10-NOV-89 

IT CORPORATiON 
KNOXVILLE. TN 

Client Project ID: Fernald RI/FS Job Number. I m 3 5 6 0 5  ------------------------------------------------------------------------------- 
Appendix I X  Metals by ICP - Modified Current EPA CLP Protocol - AP 714 

Client Sample ID: QXA14B909261 

Sample Date: N/A 
IT Sample ID: 14B909261 
Prep Date: 09/26/89 
Analysis Date: (Completed) 10/12/89 
Blank Sample ID:  QXA14B909261 
Concentrat ion Urii ts: UG/LITER 

Parameter 

Aluminum 
Antimony 
Barium 
Beryl 1 ium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Hagnesium 
Manganese 
Ni cke 1 
Silver 
Sodium 
Vanadium 
Zinc 
Osmium 
Tin 

------------------- Resu 1 t ------------- 
60 U 
30 U 
2 U 
1 U 
2 U 
20 U 
10 U 
10 U 
10 U 
10 U 
60 U 
2 U 

20 U 
10 U 
100 U 
10 U 
2 U 
32 
50 U 

508 



1149- 

Advanced Sciences, Inc. 
Date: 10-NOV-89 

IT CORPORATION 
KNOXVILLE, TN 

Client Project I D :  Fernald RI/FS Job Number: ITHT35605 _________________--_------------------------------------------------------------------ 

Appendix IX Metals by ICP - Modified Current EPA CLP Protocol - AP 714 

Client Sample ID: 66562 

Sample Date: N/ A 
IT Sample ID: MM0027 
Prep Date: 09/26/89 
Analysis Date: (Completed) 10/12/89 
Blank Sample ID: QXA14B909261 
Concentration Units: UG/LITER 

Parameter 

Aluminum 
Antimony 
Bar i um 
Beryllium 
Cadmium 
Calcium 
Chromium 
Coba 1 t 
Copper 
Iron 
Wsnes i um 
Manganese 
Ni cke 1 
Silver 
Sodium 
Vanadim 
Zinc 
Osmium 
Tin 

Resu 1 t 
--I---------- 

141 B 
30 U 
62.3 B 
1.2 B 
5.4 

113000 
24 
10 U 
10 U 
79.2 B 

18.5 
30.3 B 
11.7 

19.6 B 
39.3 E 
50 U 
30 u 

44000 

12800 
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Advanced Sciences. Inc. IT CORPORATION 
Date: 10-NOV-89 KNOXVILLE. TN 

Client Project ID: Fernald RI/FS Job Number: ITNl35605 

Appendix IX Metals by ICP - Modified Current EPA CLP Protocol - AP 714 

.............................................................................. 

Client Sample ID: 66596 

Sample Date: N/A 
IT Sample ID: MM0028 
Prep Date: 09/26/89 
Analysis Date: ( Comp 1 e ted) 1 O/ 12/89 
Blank Sample ID: QXA14B909261 
Concentration Units: UG/LITER 

Parameter --------------------- 
Aluminum 
Antimony 
Barium 
Beryl 1 ium 
Cadmium 
Calcium 
Chromium 
Cabal t 
Copper 
Iron 
Magnesium 
Wanga nese 
Ni cke 1 
Si lver 
Sodium 
Vanadium 
Zinc 
Osmium 
Tin 

0 
Resu 1 t 

215 - 

30 
87.8 
1.3 
2 

315000 
28.9 
10 
10 
102 

8540 
14.1 
27.8 
10 

223000 
31.2 
29.9 
128 
30 

U 
B 
B 
U 

U 
U 

B 
B 
U 

B 
E 

U 
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Advanced Sciences. Inc. 
Date: 10-NOV-89 

IT CORPORATION 
KNOXVILLE, TN 

Appendix IX Metals by ICP - Modified Current EPA CLP Protocol - AP 714 

Client Sample ID: 66597 

Sample Date: N/A 
IT Sample ID: MM0029 
Prep Date: 09/26/89 
Analysis Date: (Completed) 10/12/89 
Blank Sample ID: OXA14B909261 
Concentrat ion Un'i ts : UG/LIT€R 

Parameter 

Aluminum 
Antimony 
Bar i um 
Beryl 1 ium 
Cadmium 
Calcium 
Chromium 
Coba 1 t 
Copper 
Iron 
PIagnes i um 
Manganese 
Nickel 
Silver 
Sodium 
Vanadium 
Zinc 
Osmium 
Tin 

------------------------- Result --------------- 
190 B 
30 U 
84.3 B 
1.2 B 
8.6 

34.5 
10 U 
10 U 

126000 

118 
65200 

60 
282 
12.3 

18000 
23.2 B 
127 E 
59 
30 U 

... 
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a 

Advanced Sciences, Inc. 
Date: 10-NOV-89 

IT CORPORATION 
KNOXVILLE. TN 

- 
Metals by Furnace AA - Current EPA CLP Protocol - AG 702 

Client Sample ID: QXA12B909261 

Sample Date: N/A 
IT Sampie ID: 12B90926 1 
Prep Date: 09/26/89 
Analysis Date: (Completed) 10/10/89 
Blank Samp.le ID: QXA12B909261 
Concentration Units: UG/LITER 

Client Sample ID: 66562 

Sample Date: N/A 
IT Sample ID: MOO27 
Prep Date: 09/26/89 
Analysis Date: (Completed) 10/10/89 
Blank Sample ID: PXA12B909261 
Concentration Units: UG/LI'zFR 
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Advanced Sciences. Inc. 
Date: 10-NOV-89 

IT CORPORATi3N 
KNOXVILLE. 3 

Client Project ID: +Fernald RI/FS Job Number: ITNT35605 ------_------------------------------------------------------------------------------ 

Metals by Furnace AA - Current EPA CLP Protocol - AG 702 

Client Sample ID: 66596 

Sample Date: N/A 
IT Sample ID: HPl0028 
Prep Date: 09/26/89 
Analysis Date: (Completed) 10/10/89 
Blank Sample ID: QXA12B909261 
Concentration Uriits: UG/LITER 

Parameter Resu 1 t 

Arsenic 2 U 
Lead 6.1 N 
Selenium 2.6 BW 
Tha1 1 ium 1 U 

------------------- -----------I- 

Client Sample ID: 66597 

Sample Date: N/A 
IT Sample ID: MOO29 
Prep Date: 09/26/89 
Analysis Date: (Completed) 10/10/89 
Blank Sample ID: IUU12B909261 
Concentration Units: UG/LITER 

Parameter Resu 1 t - -e-- - 
Arsenic 
Lead 
Selenium 
ma11 ium 

.. - 
2 .u 
2 . 1  BN 
2 uw 
1 U 
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1149 

Advanced Sciences. Inc. 
Date: 10-NOV-89 

IT CORPORATION 
KNOXVILLE. TN 

Mercury by Cold Vapor AA - Current EPA CLP Protocol - A V  002 

Client Sample ID:. 66562 

Sample Date: N/A 
IT Sample ID: MI40027 
Prep Date: 09/22/89 
Analysis Date: (Completed) 09/22/89 
Blank Sample ID: QXAOOB909227 
Concentrat ion Units: UG/LITER 

Client Sample ID: 66596 

Sample Date: N/A 
IT Sample ID: MHO028 
Prep Date: 09/22/89 
Analysis Date: (Completed) 09/22/89 
Blank Sample ID: QXAOOB909227 
Concentration Units: W L I T E R  . 

Parameter Rem1 t 

ntrcury . 2  u 
- 

Client Sample- ID: 66597 

Sample Date: '.* - N/A 
IT Sample ID: MOO29 
Prep Date: 09/22/89 
Analysis Date: (Completed) 09/22/89 
Blank Sample ID: QWOOB909227 
Concentration Units: UG/LITER 

.- 
Parameter ' Result 

Xercun . 2  u 

c 

- -- - I 
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Advanced Sciences, Inc. 
Date: 10-NOV-89 

IT CORPORATION 
KNOXVILLE. TN 

Client Project ID: Fernald RI/FS Job Number: ITHT35605 
-----------------------------------------------------.--------------------------------- 

Potassium by Flame AA - Current E P A  CLP Protocol - AA 069 

Client Sample ID: QXA14B909261 

Sample Date: N/A 
IT Sample ID: 14B90926 1 
Pfep Date: 09/26/89 
Analysis Date: (Completed) 09/28/89 
Blank Sample ID: QXA14B909261 
Concentrat ion un’i ts: L % / L I ~  

Par meter Resu 1 t 

Potassium 100 U 
------------------I---- -------------- 0 

Client Sample ID: 66562 

Sample Date: N/A 
IT Sample ID: WOO27 
Prep Date: 09/26/89 
Analysis Date: (Completed) 09/28/89 
Blank Sample ID: QXA14B909261 
Concentration Units: UG/LITEII 

Client Sample ID: 66596 

Saniple Date: ’ -  -N/A 
IT Sample ID: moo28 
Prep Date: 09/26/89 
Analysis Date: (Completed) 09/28/89 
Blank Sample ID: QXA14B909261 0 Concentration Units: u G / L I m  515 

Parameter Resu 1 t 

Pot ags i um 455000 
------I-------- -_--_------- 



1649 

Advanced Sciences. Inc. 
Date: 10-NOV-89 

IT CORPORATION 
KNOXVILLE. TN 

Client Project ID: Fernald RI/FS Job Number: ITPIT35605 _____---__------------------------------------------------------------------------ 

Potassium by Flame A A  - Current EPA CLP Protocol - A A  069 

Client Sample ID: 66597 

Sample Date: N/A 
IT Sample ID: MHO029 
Prep Date: ' 09/26 / 89 
Analysis Date: (Completed) 09/28/89 
Blank Sample ID: QXA14B909261 
Concentration Units: UG/LITER 



1149 
0 

Advanced Sciences. Inc. IT CORPORATION 
Date : IO-NOV-89 KNOXVILLE. TN 

Client Project ID: Fernald RI/FS Job Number: ITKr35605 

Total Cyanide - Current E P A  CLP Protocol - WW 034 

______------__------------------------------------------------------------------------ 

Client Sample ID: QXW34B909121 

Sample Date: N/A 
IT Sample ID: 34B909121 
Prep Date: 09/12/89 
Analysis Date: (Completed) 09/12/89 
Blank Sample ID: QXW34B909121 
Concentration Units: UG/LITER 

Client Sample ID: 66562 

Sample Date: N/A 
IT Sample ID: MOO27 
Prep Date: 09/12/89 
Analysis Date: (Completed) 09/12/89 
Blank Sample ID: QXY34B909121 
Concentration Units: UG/LITER 

Parameter 

Cyanide 

Client Sample ID: 66596 

Sample Date: -N/A 
IT Sample ID: MOO28 
Prep Date: 09/12/89 
Analysis Date: (Campletec 09/ 
Blank Sample ID: QXW34B909121 
Concentrat ion Units : UG/LITER 0 . 

Parameter 

Cyanide 
------------ 

2/89 
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Advanced Sciences. Inc. 
Date: 10-NOV-89 

IT CORPORATION 
KNOXVILLE. TN 

Total Cyanide - Current EPA CLP Protocol - WW 034 

Client Sample ID: 66597 

Sample Date: N/A 
IT Sample ID: MOO29 
Prep Date: 09/12/89 
Analysis Date: (Comp leted) 09/12/89 

Concentration Units: UG/LITER 
' Blank Sample ID: QXW34B909121 
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Advanced Qciences, Inc. 
Date: OS-DEC-89 0 

1149 
IT CORPORATION 
KNOXVILLE, Rs 

Client Project ID: Fernald RI/FS Job Number: I'NI'35605 

Sulfide - - W 085 

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

Client Sample ID: QxwBSB909122 

Sample Date: N/A 
IT Sample ID: 8589091 22 
Prep Date: 09/12/89 
Analysis Date: (Completed) 09/12/89 
Blank Sample ID: oxW8SB909122 
Concentration Units: PE/LITER 

Parameter Rtsu 1 t 

Sulfide . 5  u 

Client Sample ID: 66562 

Sample Date: N/A 

Prep Date: 09/12/89 
Analysis Date: (Completed) 09/12/89 
Blank -le ID: QXW8SB909122 
Concentration Units: IWLIl'Bl 

IT gample ID: mol8 

Par-tor Rem1 t 

SUI f ide .5 u 

Client Saaels ID: 66596 

sanple Date: R/A 
IT -18 ID; mDol9 
Prep Date: 09/12/89 
Analmis Date: ( a l e t e d )  09/12/89 
Blank -10 ID: QXWSB909122 
Concentrat ion hit8 F ~ f i ~ f g ~  

Parameter Ruul t 

Sul tide . 3  u 
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Advanced Sciences. Inc. IT CORPORATION 

Client Project ID: Fernald RI/FS Job Number: IRCn5605 

Date: 05-DEC-89 KNOXVILLE. R( 

------ --------------- ----------------- 
Sulfide - - W 085 

Client Sample ID: 66597 

Sample Date: N/A 
IT Sample ID: moo20 
Prep Date: 09/12/89 
Analysis Date: (Canpleted) 09/12/89 
Blank Sample ID: OXWB5B909122 
Concentration Units: IIG/LITER 

Parameter Result 

Sulfide ' . 5  w 
--- -- 

.- 

. .. . . -  
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INTERNATIONAL ANALYTICAL 
SERVICES 

TECHNOLOGY 
CORPORATION 

CERTIFICATE OF ANALYSIS 

IT Corporat i on September 29, 1989 
P.O. Box 549 
Oak Ridge, TN 37831 
A T T N :  Mary Hall 

Job Number: ITNT 44131 (ITNT 35605) P .O . Number: 464085 .or 
This Is the Certlflcate of Analysis for the followlng samples: 

Client Project ID: Fernald RI/FS 
Date Received by Lab: 09/13/89 
Number of Sawles: Three (3) 
Sarrple Type: Vat er 

~~~ 

1. Introductlon 

On 09/13/89, three (3) water samples arrlved a t  the ITAS-Knoxville, Tennessee labora- 
tory from the IT-Wlxed Waste Laboratory i n  Oak Ridge, Tennessee. The l i s t  of analy- 
tical tests performed, as well as date of recelpt and analysis, can be found I n  the 
attached report. 

11. Analytlcal Resul ts/nethodoloqy 

The analytical results for thls report are presented by analytlcal test .  Each set of 
data will Include sanple ldentlficatlon Information and the analytical results. 
Please note tha t  a l l  CLP data a n  not blank corrected. Table 1 l i s t s  field and ITAS 
numbers, sanple matrix and analysls requested. 

The samples were analyzed for Target Conpound List (TCL) and addltional Appendix I X  
volatile organic compounds by gas chranatography/mass spectroscopy (GC/MS) I n  
accordance w i t h  t h e  €PA CLP 2/88 Statemcnt of Work. 

. .  

. .- . .. 

Reviewed and Approved: 
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I T  Corporation 
September 29, 1989 

IT ANALYTICAL SERVICES 
58 15 MIDDLEBROOK PIKE 
KNOXVILLE. TN 

0 Cl lent  Project ID:  Fernald R I / F S  Job Number: ITNT 44131 
(TTNT & 

111. @ a l l  t y  Control 

The v o l a t l l e s  analyses were performed on 09/20/89 by purge and t rap  wlth J&U 08-624 
Hegabore column on a Flnnlgan OWA GC/MS/OS. The CLP Target Compound CIsts (TCL) ana- 
l y s t s  was stralghtforward, wl th  no unusual d l f f l c u l t l e s .  An addl t lonal  d l l u t l o n  was 
requlred on 66596. Addit lonal speclf lc Appendlx I X  compounds were generally w e l l  
behaved, and were standardized f o r  by I n l t l a l  (3-polnt) and contlnulng cal lbrat lons:  
these data are Included I n  the standards data sectlon. 
however, "bad actors' and were treated d i f ferent ly :  d lchlorodi  fluoromethane, aceto- 
n l t r l l e ,  Isobutyl  alcohol, dioxane and pyr ld lne were a l l  analyzed fo r  based on essen- 
t i a l l y  s lng le standard runs establ lshlng the1 r spectra, re tent ion t ime, and pract ica l  
detection l i m i t .  Uhereas the freon showed l o w  response due t o  loss through the trap, 
the other tended t o  s o i l  the system and show carryover a t  the leve ls  required for 
detection. Chromatograms a t  the end of the standards data sectlon indicate how the 
bad actors were evaluated: a c e t o n l t r l l e  was run a t  300 v g / l l t e r  (on a 6 rather than 
10 minute purge, t o  examine t r a p  efficlency for costandard dichlorodifluoromethane), 
lsobutanol and dloxane a t  hlgher levels; and pyr ld lne (which overlaps wlth surrogate 
toluene-08) was f i n a l l y  seen a t  200,000 u g / l l t e r .  These standards were not a l l  run 
on the same day as the samples because (as already Indicated) system contamination 
and fa l se  pos i t ives might occur, and levels were s t l l l  being determlned as the sample 
analyses from several pro jects  progressed. Except from the  one dl f ference i n  purge 
time, a l l  o f  the standards were run under the same condlt lons as the sanples. The 
f i n a l  reported quan t i t a t i on  l i m i t s  f o r  the bad actors were based on reasonable pro- 
j ec t i ons  from the chromatograms and, fo r  dichlorodifluoromethane, the response a t  the 
upper leve l  o f  the i n i t i a l  ca l ibrat ion.  The c-oundr just  discussed were evaluated 
manually. Other species had software target search; t h e i r  quant i ta t lon l i m i t s  were 
based on the  responses seen, €PA published levels, and previous studies. The package 
was put together i n  CLP format. An addlt ional, Appendlx I X  form was Included wlth 
each CLP TCL fora 1; i n  some cases the data uen redundant, as the l i s t s  overlapped. 
There were no other p rob lem seen i n  f i n a l  review o f  the data. 

Some conpounds were, 

0 

Data were reported wlth q u a l i f i e r s  as f o l l a r r :  

U - Compound analyzed for but not detected. 
E - Conpound exceeded c a l i b r a t i o n  range o f  fnrtrument. 
r) - Conpound a m l y t e d  a t  a secondary d l l u t l m  factor. 
3 - Conpound &teetad but belaw the contract mqulred detection l l m i t .  The 

8 - Conpound was fwnd i n  the method blank. 
value givan.war an estimate. 
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IT  Corporat 1 on 0 September 29, 1989 

ITANALmcu SEPVICES 
581s MIDDLEBROOK P I I E  
KNOXVILLE. TN 

C l i e n t  Project  IO: Femald  RI/FS Job Number: I T N T  44131  
I l T M T  72~;nc\ 

TABLE 1 

SAMPLE S W Y  TABLE 

- F i e l d  # IT-MWL # - ITAS A 

66562 * MOO12 535954 

66596 M o l 3  355955 

66596 DL MOO13 555955 

66597 MNOOl4 555956 

Abbrevlatlonr: VO = Volrtlles 
09 = Otlutton 

- Matr ix  

Water vo 
Ana lys i s 

Water vo 
Water DL-VO 

Water vo 

. . .. . .- 
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MOISTURE 

I RECOVERY 

I saIDs 
COLONIEW100 M, 

HG/KG 

HG/ LITER 

UWKO 

UW LITBR 

STMIDARD UNITS 

m W C H  

COIPI 

P 

wo 

"CONCENTRATION UNIT" CODeS 

Percent Hoisture Content 

Percent Reoovery of Knm Spiked Compound 

Percent So l ids  Content 

Colonies/100 milliliters (bacteriological 
concentration) 

Milligram per Kilogram (ppm) 

Milligrams per Liter (ppm) 

Microgram per Liter (ppb) 

Marahoa p.r Centinter (conduativity 
aoweatratlon) 

piaoCuriet~/Litor (rdio1wia . l  conaentration) 

piooCurie8/ Qrtr ( r diolog1a.l concentration) i 
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mT SUFPIX CODES FOR "LAB SAMPLE" A N D  'CLIENT SAHRP NmERS 

Hs mtru a g u e  ( s u p l o  spikod boioro prop) 

D Dupliaato (dupliorte prop/malpria o f  a buplo-aoufd 
also have & D 1 ,  02, om.) 

S 

SD 

Sl 

a2 

R 

A 

. .  
0 

P 

Blt 

PE 

Dt 

?mat notloo of sampler tu& 

. -  
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Table EDT-4 

EPA CLP ?'?GANIC Q U A L I F I E R S / R E C O V E R Y  FLAGS 

U - Indicates compound was analyzed for b u t  not detected. T h e  sample q u a n -  
t i t a t i o n  limit mrst be corrected for d i l u t i o n  and for percent moisture. 

J - Indicates an estimated value. This f l a g  i s  used either when estimating a 
concentration for tentatively identified compounds where a 1: 1 response i s  
assumed, o r  when the mass spectral d a t a  i n d i c a t e  the presence of a com- 
pound t h a t  meets the identification c r i te r ia  b u t  the result is less than 
the sample q u a n t i t a t i o n  limit b u t  greater t h a n  zero. 

C - This f l a g  applies t o  pesticide results, where the i d e n t i f i c a t i o n  has been 
conf i rned by GC/MS . 

B - This f l a g  i s  used when the analyte i s  found i n  the associated b l a n k  as  
well as i n  the sample. I t  indicates possible/probable b l a n k  con tamina t ion  
and warns'the da ta  user t o  take appropriate act ion.  

E - T h i s  f l a g  identifies compounds whose concentrations exceed the c a l i b r a t i o n  
range of the GC/MS instrunent for t h a t  specific analysis. This f l a g  w i l l  - not apply t o  pesticides/PCBs analyzed by G C / E C  methods. 
compounds have a response greater t h a n  f u l l  scale, the sample o r  extract 
must be diluted and reanalyzed. 
conpounds Identified i n  the f i r s t  analysis t o  be below the calibration 
range i n  the second analysis, then the results of b o t h  analyses shall be 
reported on separate Forms I .  The Form I f o r  the diluted sample s h a l l  
have the 'DL' suffix appended t o  the sample number. 

0 - T h i s  f lag identifies a l l  compounds identified i n  an analysis a t  a secon- 
dary d i l u t i o n  factor. 

A - This f l a g  indicates t h a t  a TIC is a suspected aldol-condensation p roduc t .  

X - Estimated value due t o  a confirmed compound which i s  off-scale i n  b o t h  
columns . 

I f  one or nore 

If  the d i l u t i o n  of the extract causes any 
0 

Y - Indistlngutshablc Isomer i n  tentatively identified compounds . 
Z - No estlmated value reported, o r  an elevated CRQL reported because matrix 

e f fec ts  Interfere w i t h  or obscure the compound on one o r  bo th  columns. 
e i ther  situatlon, the compound does not confirm as a positive iden- 
tification.. - 

I n  

- Values outslde of contract required QC limits. 
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Ih 1 cr,:ne t h a ? : ~  
Brmcrx t.har.e 
V?ny! r!?lcr:"e 
c!? ! o:-oethaCt? 
Methy 15ne c k !  o r  ide 
Ace tcr.e 
Carbon disclflde 
1,  !-Pi ch isrFoethene 
1.1-Dichloroethane 
Ch!cxfcrn 
1 .Z-Dichlcroethane 
2-acr. 5:lcr.e 
l . l . ~ - T r i c h l o r o e t ~ a ~ e  
CarSon T e t r x h i o r i d e  
V j n y l  Acetate 
Rrc~cdichloronethcne 
i.2-3ichlorcpropane 
cis-!.3-Dichloropropene 
Trichlaroethene 
Dibromoc5lororcethene 
!.1,2-frich!oroethane 
Bi?nzc!?e 
trans-!.3-Dich!oropro~e~e 
Br m o  form 
4-!et>y! -2-pentanone 
2-Hexenme 
Tetrach!orethene 
~ . : , 2 . 2 - T e t r j c h , ~ r c e t h e n e  
Taluene 
C>!orcbenzene 
5thyiLe:izerie 
Styrene 
Tcta 1 :<y 1 enes 
Acetcn:tri!e 

. .. . .. - .- 

1; 

10 
t c  

I. n 
5 
5 
5 
5 
5 
i9 

5 
5 
10 

5 
5 
5 
5 
5 
5 
5 
5 
5 

10 
!!! 

5 
5 
5 
5 
5 

5 
20@ 

! C  
A , "  

? 
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:thy! benzene 

Tota! xy!er.es 
0 S t y r e x  

Acetonitriie 

1G 
10 
19 
10 

5 
2 
4 
5 
5 
5 
5 

10 
5 
5 

10 
5 
5 
5 
5 
5 
5 
5 
5 
5 

!3 
15 

5 
5 
5 

5 
5 
5 

200 

e; 
4 

528 
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1 .  !-Dich!croethaze 
Ch:oroform 
1.2-D:chloroethane 
2-9utjnnp.e 
:.l.l-Trich!oroethane 
Car Scn TF: t r 5 C!I i or : de 
Vinyl Acetate 
Brorncdich!oromethane 
1.2-Dichioropropane 
cis-!.3-Dichloropropene 
Triz>!crcethene 
Eibrccocnloromethane 
!.!.?-Trich!aroethane 
Senzene 
trans-!.3-Dich!oropropene 
Sromo form . .  

4-Yethyl-2-pentanone 
2-Hexancne 
Tetrsch!orethene 
l,t.?.~-Tetracr!i~?roc?thzne 

Ch!::robenzene 
Et>y I berrtent 

. ._. .- 

. To 1 uene 

30 

z 
3 

. 5  

10 

5 
5 

530 
5 
5 
:3 
5 
5 
5 

10 
300 

E .I 

e( " 

5 

5 
5 

7 " 

*J 
J 

U 
U 
!J 
U 
!3 
!J 

';I 
?I 

'J 
U 
J 

v 

T " 

" 

1 - 

- 
I u 
? 

U 
1 1  \ I  

5 v 
2 J 

529 
- Acetonitrile 200 u 



r) ?3?-9::1"! rir K e s I :  ! t 
--------------------------- --__--_________ 
?. 13rmethanz 1 00 !J 
3ronornet3ane 100 IJ 
V:nyl  c::ior ide 100 u 
Ch!oroethane 100 !J 
!!e thy i er;e ~h 1 a r  2 de 28 B D J  
Ace t :>ne 29 DJ 
Car Son 2 i s:i 1 f j de 5c U 
I ,  !-Dic!il$r-wtk:ene 50 3 
1 ,!-3I ch! crrcjethsns 25 c\J 
Chloroform 14 DJ 
1.2-Dich!croe!hane 50 !J 
2-Bct .t x n c  '100. u 
1 . 1 .  :-lrichlorcethane 50 U. 
Carbcn Tetrdch 1 or :de 50 !! 
Vi ny! , Acetate IO0 U 
Brcmcdichiorcmethane SO u 
!.2-Dichloroprcpane 50 U 
cis-!,3-~ic~!oropropene 50 . U 
Trichlsroethene 520 D 
!?ibromcch!orcmethane 50 u 
l.1.2-Trichloroethanc 50 U 
Bezzece 59 U 
trans-!.3-~ichloropropene 50 ?! 
Srornc f CfTn 50 U 

. .: . 1 OC !J 2-3?x~none 
Tetrsc3lorethene 290 .' D 
1 . 1 . 2 . 2 - T e t ~ ~ c h i o ~ o e t h G n e  50 - 2 

50 u 
Chicrcbezenc 50 ?! 
Zt5-y 1 benzene 50 ?I 

50 U 
Acetonitrile 2000 U 

0 

4+ethy! -2-pentanone .. 100 !J 
- -  

- . . r ~ l - t a n  -.-.,e 

0 5tyre:;e 50 ?J 
T -  . .(-)tal xylenes 

F?ramc. ter  . 

Acre: I z 1 r; 
Acr.4 1 o n  i t.r i 1 e 
2-Ch1oro-l.!-biitad:er.t 
3 - 3  i or-cprcpene 

: , 2 - D i  bromoethane 
9 i.Sromome th3r.e 
t rzns-1 .4-Di zh 1 orc-2-Sct e x  
Dich!orodif!uorcmethane 
t.rans-1.2-Dichloroethene 
1.4-Dioxane 
Ethy! cynn:de 
Et?;y 1 methacrylate 
Iodomethane 
!scbuty: 3!c3hol 
Methacrylonitrile 
Yethy! methacrylate 
Pyridine 
1.!,!.2-Tetrschloroet~~~~ 
Tr i ch ! crof 1 coromethane 
1.2.3-?richicropropa~e 

__--_-.------_--------_----- 

1.2-dlSromc-3-chlCroF~~F~~e 
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1.1-Dich!orcethane 
Ch i oroform 
1.2-Dlchlor3ethane -- L Butacc>ne 
~.!.i-7r:~h!croethane 
C5rboc Totuach!cr ide 
Viny! Acetate 
Src~~dioh:orcnethane 
i . 2-!7ich!.:1r2prcpane 
cis-:,3-Dich!cropropene 
Trlc>!orcethene 
Dibromochiorornethane 
!..1,2-Trichloroethane 
9e nze ne 
trax-1.3-Dichloropropene 
Srcmo € o m  
4-Methyl-2-pentanone 
2-?exancr?e 
Te t r a c h 1 c r  ethene 
- , L ,  2.2-Tet.rachlcraethane 
fc!uene 
Ch !orebenzene 
=thy!ber!zene 

. ._ . . - -  
. .  

P 

e Acetmitri!e 

10 ;I 
10 U 
10 g 
10 U 

c, U 
10 u 

5 u 
5 U 

5 
5 

10 
5 
5 

10 
5 
5 
5 
5 
5 
5 
5 
5 

10 
10 

5 
5 
5 
5 
5 

e; " 

!J 
L' 
!J 
I! 
!I 
L' 
L! 
I.! 
u 
!! 
U 
U 
U 
U 
U 
U 
U 
i! U '  

u 
U 
rJ 
u 

5 !-I 
5 LJ 

200 U 

-____---_------___-________ 
Acro! e.:> 
Acrylonitr:le 
2-C'h!r;rc,.-! .'-butafljeT:e 
3-Chiorcpropene 
1 . 2 - d i b r o n o -3-~h;orc~r~pa~e 
1.2-3ibrcmoethane 
DiSromomethane 
trans-!, 4-Dichlcr~2-Sutene 
Dichlorodif!uormethane 
trdns-1.2-Dichlo:.~ethene 
1.4-Dioxane 
Ethy! cyanide 
Ethy! rnethacry!ate 
I odcme tha no 
l s o h t y l  a!cohc! 
Methocry!onitr:!e 
Hethy!. rnethacryl2te 
Pyr id i ne 
1.1.1.2-Tetrachlsroethane 
Tr i ch l  orof luoromet3ane 
1.2.3-Trichloro~ropane 
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ANALYTICAL 
SERVICES 

1149 

CERTIFICATE OF ANALYSIS 

I T  Corporation October 27, 1989 
P . O .  Box 549 
Oak Ridge, TN 37831 
ATTN: Mary H a l  1 

Job Number: ITNT 44220 (ITNT 35605) 
~ 

P .O . Number: 464085 .O 1 

This Is the C e r t i f l c a t e  o f  Analysis f o r  the fo l lowing samples: 

C l i en t  Project  ID: Fernald RI/FS 
Date Received by Lab: 09/26/89 
Number o f  Samples: Four (4 )  
Sample Type: ' Water extracts- three ( 3 ) ,  ext rac t ion  blank-one (1) 

I. In t roduc t ion  

On 09/26/89, three (3 )  water  ext racts  and one (1) ex t rac t lon  blank arr ived a t  the 

Tennessee. The l i s t  of ana ly t i ca l  tes ts  performd, as wel l  as date o f  receipt  and 
analysfs, can be found f n  the  attached report.  

11. Analy t fca l  Results/Nethodolow 

The ana ly t l ca l  resu l ts  f o r  t h i s  repor t  are presented by ana ly t i ca l  test .  Each set of 
data w l l l  Include sanple l d e n t i f l c a t i o n  In formrt lon and the  ana ly t l ca l  resul ts.  
Please note t h a t  a l l  CLP data are not blank corrected. Table 1 l l s t s  f i e l d  and I T A S  
numbers, sanple m a t r l x  and analysis requested. 

0 ITAS-Knoxville, Tennessee laboratory from the  IT-Hlxed Waste Laboratory i n  Oak Ridge, 

The sanples were analyzed f o r  Target Conpound L l s t  (TCL) and addl t ional  Appendix I X  
semlvo la t i le  organlc coqounds by gas chromatography/mass spectroscopy (GC/MS) i n  
accordance wlth the €PA CLP 2/88 Statement of Yorlt. 

. .- 

Rev1 w e d  and Approved: 

%LeJ 
yce- ore 0 Manager 

zc 
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I T  Corporat I on 
October 27 ,  1989 

581s MIDDLEBROOK P I K E  
KNOXVILLE. TN 

Cl ien t  Project  IO: Fernald RI/FS Job Number: I T q T  44220 
I 1TNf 7 C K n < \  

1.1 I . gual t  ty  Cant r o l  

The semlvolat l les analyses were performed on 09/28, lOlO2 and 10/05/89 by d l rec t  
i n j e c t l o n  o f  sample ext ract  on a Restek RTX-5 cap l l l a ry  column on a Finnigan 4500 
GC/MS/OS. The sample runs general ly went well, but 66596 showed poor acld surrogate 
recoverles, and was reextracted (beyond the usual CLP holding t ime) and rerun. 
new run showed bet te r  results. It was declded, however, t o  submlt data f r o m  both 
runs, f o r  conparison purposes. Standardlzatlon was done f o r  a l l  Appendlx I X  com- 
pounds: I n  addl t lon t o  the regular CLP standards, addl t lonal  Appendix I X  ca l l b ra t i on  
and d a l l y  standards (denoted w i th  suffixes A9, AC, and H) were run. Hexachlorophene 
showed the poorest response: on 10/02 an addi t lonal  %point ca l l b ra t l on  (H s u f f i x )  
was run t o  complement the 120 and 160 ug/ml (SST0120AC and SSf0160AC) polnts detected 
on 09/29. The data from the I n f t t a l  and COntlnufng ca l lbrat lons were organlred and 
presented according t o  CLP form 6 and 7 formats, and a l l  standard data were fncluded 
i n  the package. The quant i ta t ion  l i m i t s  l i s t e d  were based on standard resul ts,  CLP 
protocol, and data f rom previous studles. There were no other problems seen I n  f t n a l  
data review. 

The 

Oata were reported wi th  q u a l l f i e r s  as follows: 

- Conpound analyzed for but not detected. - Conpound exceeded c a l i b r a t l o n  range o f  Instrument. 

value given was an estlmate. 

0 - Compound analyzed a t  a secondary d l l u t i o n  factor. 
J - Conpound detected but below the  contract  requlred detectfon l l m l t .  The 

5 - Conpound was found i n  t h e  method blank. 
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