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! P  6 4 9 4  
Department of Energy 

Oak Ridge Operations 
P.O. Box 2001 

Oak Ridge, Tennessee 37831 - 

November 15, 1988 
DOE-169-89 

Mr. Tom Winston, District Chief 
Ohio Environmental Protection Agency 
40 S. Main Street 
Dayton, OH 45402 

Dear Mr. Winston: 

ANALYTICAL RESULTS - RI/FS GROUNDWATER SAMPLING PROGRAM 
This letter transmits, by, attachment, raw analytical data 

' available to date from the first and second rounds of groundwater 
sampling under the sitewide RI/FS. Progressive groundwater 
results were requested by USEPA in an August 24, 1988 meeting in 
Dayton, Ohio. This data is currently undergoing data validation 
in accordance with the procedures defined within the RI/FS 
Quality Assurance Program Plan. 

Please note that the well numbering system has been revised 
consistent with the September TIE meeting presentation on the 
RI/FS. A table listing the new well location numbers for the 
existing off-site wells within the RI/FS program is provided for 
your information. 

D 

If additional information or clarification is needed, please 
contact Mary Stone, of my staff, at FTS 774-6656. 

DP-84:Stone . 

Enclosures: A s  stated 

cc w/o enclosures: 
M. Wilson, SE-31, OR0 
C. McCord, USEPA-5 
G. Mitchell, OEPA/Dayton 

Site Manager 

L. C. Bogar, WMCO 
C. R. Conner, WMCO B 



New Name 

1017 
1053 
3053 
1054 
3054 
1055 
3055 
402 
206 
2036 
1040 
2050 
2056 
2057 
1058 
1059 
2060 
1060 
206 1 
3062 
4101 
4102 
4103 
3063 
3099 
3100 
2101 
2102 
2103 
2104 
2105 

REVISED WELL NUMBERING SYSTEM 
RI/FS OFF-SITE WELLS 

Previous Name(s1 

Cone House 
Argonne A-S 
Argonne A-D 
Argonne 6-S 
Argonne 6-D 
Argonne C-S 
Argonne C-D 
BU-13 
BU-101 
12-5 
RB 
P a l l e t  Co. 
S t a t e  8 
S ta te  16 
DH 
1A 
os-1 
OS- 1A 
os-2 
OS-3 
P- 1 
P-2 
P-3 
James D i l l  
Robert  James 
Char1 es Young 
BU-91 
BU-92 
12-3 
BPH, EM-10; EMR-10 
State-10 

October 11, 1988 / 



Sample No. 

3146 
3147 
3152 
3155 
3148 
3149 
3150 
3172 
3177 
3178 
3179 
3 182 
3 183 
3184 
3185 
3186 
3187 
3188 
3 189 
3190 
3191 
3192 
3196 
3197 
3202 
3203 
3204 
3205 
3206 
3207 
3208 
3209 
3210 
3211 

, 3212 
3214 
3215 
3216 
3218 
3219 

Sample Number Kev 

Round 1 Groundwater SamDlinq 

Well No. 

2104 
2050 
3037 
R i  nsate 
2019 
1019 
2042 
T r i p  Blank 
T r i p  Blank 
1077 
1039 
1042 
1038 
2036 
2036 
2026 
2026 
1059 
1059 
3063 
3063 
T r i p  Blank 
T r i p  Blank 
Rinsate 
T r i p  Blank 
4103 
4103 
4102 
'4102 
4101 
4101 (? )  
1082 
1081 
3001 
4101 
1053 
1008 
3053 
1040 
1040 



SAMPLE ANALYSIS RESULTS ROUTING SLIP 
FROM: Heather Bond, AS1 DATE aw/R 

B 

cl 
0 

cl 
0 
0 
0 
C 
a 

TASK 

3.2.1 
3.2.1 
3.2.4 
3.3 
3.3 
3.4.2 
3.5 
7.3 
9 . 2  
9 .3 
9.3 

SAMPLE NUMBERS DESCRIPTION RVFS FILE 

07000-08999 Subsurface Soils - On-Site 6.14 
10000-10999 Subsurface Soils - Off-Site 6.14 
03000-04999 Ground Water 5.14 
01000-02999 Surface Water 7.14 
09000 - 09999 Sediment 7.14 
05000 - 06999 Surf ace Soils 4.14 
00000 - 00999 Ecological 8.14 

Urinalysis 2.10.12 ..................... 

RCRA Analyses 15.2.14 

01000-02999 Surface Water - ZOI 15.3.14 
09000-09999 Sediment - ZOI 15.3.14 

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

DISTRIBUTION 

Carr, D. ' Cutting.P. 0 Gaillot, G . (All 3.2. X) 
(5 Copies) 17 Lenyk. R .  Galbraith, R .  

CI Krauss. M. Cl Von Loh, J. (All 3.5) 0 Frazier, J .  (All 3.4.X) 
CI Krieger. J. cl Wilde, R . Weick, W . 
0 0 0 Poliziani, J ., (All 7 . 3 )  
0 0 Capacci,M. 
0 0 0 

B SA-23 
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SERVICES 
1550 Bear Creek Road p 0. Box 549 Oak Ridge. Tennessee 37831 61 5-482-9707 

CERTIFICATE OF ANALYSIS 

TO. ASI-Fernald Office DATE REPORTED: August 15, 1988 
ATTN: L. T. Murphy PROJECT CODE. ITNT 3 5 14 0-Corrected 
10845 Hamilton Cleves Road 
Ross, OH 45061 PAGE 1 OF2 

ORDER NUMBER: 602.03.02.04 

464042.08 

Sample Description: Four (4) water samples received May 6, 1988. 

Concentration units are mg/liter 

Total 

03146 23.0 .29 112 0.1 co.01 0.065 

0.120 

Chloride Fluoride Sulfate Nitrate Phenol PhosDhorus 

03147 78.9 1.2 4 co.1 0.02 

03152 4.0 0.35 47s co.1 0.01 0.100 

03155 10.2 0.14 4 co.1 

Blank co.1 c2 co.1 

03146 
03147 
03152 
03155 

0.01 0.060 

c0.05 

- TON 
c0.5 
c0.5 
<0.5 
1.51 

Ammonia 
c0.5 
c0.5 
C0.5 
16.9 

Approved SV u/ 
Title 

A!sistant Ldboratory Manager 



--s<-. 
c., " . ) I l * " )  - - ., :/P' - . ANALYTICAL 
, */- 5: 

2 -=&A j 

INTERNATIONAL 
. TECHNOLOGY .. :I . .-  -CORPORATION SERVICES 

1550 Bear Creek Road P 0 Box 549 Oak flldge Tennessee 37831 61 5-482-9707 
~ 

+-% 

CERTIFICATE OF ANALYSIS 

TO: ASI-Fernald Office DATE REPORTED: 22, 1988 
ATTN: L. T. Murphy PROJECTCODE. ITNT 35139-Corrected 
10845 Hamilton Cleves Road 
Ross, OH 45061 PAGE 1 OF2 

ORDER NUMBER: 602 03 08 

464042.08 

Sample Description: Three (3) water samples received May 5, 1988. 

Concentration units are mg/liter 

Total 
Chloride Fluoride S u l f a t e  Nitrate Phenol PhosDhorus 

03148 38.4 0.41 14 17.0 <o. 01 0.240 

03149 305 0.60 575 co.1 <o. 01 0.220 

03150 36.7 0.39 42 0.2 co.01 0.056 

Blank <0.1 <2 <0.1 <O :05 

03148 
03149 
03150 

Total Orsanic Nitroaen 
< 0 . 5  
C0.5 
<0.5 

Ammonia 
<0.5 
<0.5 
<0.5  

V 

%sslst$i Pm-? sr Laboragtry Manager 
Tiile 



I T R S  Oak Rid e REPORT Work Order # R9-05-039 
eived: 05/10/88 lO!lVeS 15:06: 11 

REPCUIT ADVWm SCIENCffii IM. PREPARED IT/RADI[ILOGICAL SCID(cE5 WI. 
mp.0 .  BOX 475 BY 1550 BEAR CREM ROAD 

De 
R O S ,  OH 450614475 OAn RIDGE, TN 37831 

ATTENL T. WHY ATTEN ERS 
PHOFS 615-4824707 

CLIENT RI Fs FER -4 
COrpANY AWANCm BImffi, INC. 
FACILITY 

NOTE: RWlRT FOR TUTAL WNIIRIi !%WLE 03172 

WORK ID WTER WPLES 
TAW4 
TRANS 

TYPE 
P.O. # 86&A21602-04 M2.03.0204 
INV. a4736449 

WLE IDENTIFICATIW 
03167 6s M S P E C  

TEST COLES and NNES used on tbis report 

a 03168 - )(pm w-237 
00 03169 P r n  Pu-238 
04 03170 pv239 Pu-239J240 
5 03171 RA226L R4-226 

RA228 RA-228 
sR9oL sr-w 
TC99U Tc-99 
TH228 Tit228 
M30 TH-23 
THL32 TH-232 
wJ4 u-234 
v235 u-235lu-2% 
ma u-238 
m URANIUlroTAL 

0 03172 

._ - -- -,- --- .-_C*.I - .... 



I l R S  Oak Ridge REPORT 
Results by  *le 

Work Order : R- 

SlylpLE ID 03172 FRACTIONOM TE5TcwE6s twE6AmAspEc 
Date b Tirxollected OS/- QWrY 

. .  . . .  

WITS pCi/ l  
m 10/12/w 

M S P E C  RESUT HIMA DTHR 
sR+o 

e 1 3 7  QO TC-99 
R W 0 6  (150 RA-226 

R4-22a 
u-234 
u-2335,236 
u-238 
THm 
wm 
w232 
w23a 
PU-239,240 
19-237 
u-mfu 
s n i t  s=ug / l  

VERIFIED BY ST 

RESUT 2-SIW 
(9.0 
a. 0 
(1.0 
Q. 0 
(1.0 
<l. 0 
il. 0 
(1.0 
<l. 0 
(1.0 
(1.0 
(1.0 
(1.0 
<1 

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

_ . _  .. 



m1 ived: 05/12/88 
ITIlSL Oak R i d  e REPOR1 

lO~lUsS 15: 08: 37 

RWRT AWAblcED SCIDICES, INC. PREPARED IT/RADIUOGICAL SCIENCES LAB. 
TO P.O. BOX 475 BY 1550 BEAR CREEK ROAD 

ROSS, OH 450614475 OAKRIDGE, TN37E31 

AllENL T. MlRpm ATTEN ERS 

CLIENT R I  FS FER - 4  
0 PHIM 615-482407 COHTACT J HAR\IM 

CMPANY AMlANcEb SCID(CEs1 INC. 
FhCILIN 

NOTE: RWlRT mTAL W I U C  SWLG 03178, 03182 
win, oml 03183 

WORK ID WATER sAn)LEs 
T M N  
TRANS 

TYPE 
P.O. # w 1 6 0 2 - 0 4  602.03.0204 
IW. # 4736509 

WE IDENTIFICATIM TEST CODES and NAKS used on tbis report 
fi 03178 6s SPEC 
02 03180 w237 NP-237 
03 03182 wz38 Pu-238 

wrJ9 Pu-239,240 
RAP& Rh-226 
RA228L Rh-228 

~ SmL Sr90 - Tc99u Tc-99 
TI&28 W22a 
TH230 TH-230 
TH232 T#-232 
u234 1)-234 
u235 u-235,u-236 
v238 u-238 . -- 

m WRANIUnToTAL - ._ 
_ _ _ ^ _ _  

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

? . . . -:-' .. . . . . . . .  . ,. .. , . . . .  , 

. .; .L.?.:' 
. . . . . . . . .  ........ . . - . , . . _-- . . . . . . .  . ._ - 

2 ..? . . . . .  ........... . . . . .  ... . .  . . . . . .  -. 
. ., . , .  

. r  

. . . .  . . . .  ...... . . .  . .  . . .  . . . .  . . .  . . .  . . .  . ,  .......... . .  . . . . .  . .  
. < . . .  - .  * .  . . . . .  . I. . . . ~',-. .T . :  - . . . .  ... . . . .  ,.-, 

. _.. 
. _  

. -. 



Be. ceived: 1 05/12/88 ITRSL Oak Ridge REPORT 
Results bg -le 

Work Order # R8-05-052 

WLE ID 03178 FRACTIONOlA TESTCODESS N N E W S P E C  
Category Date & T i a o l l e c t e d  0 5 / 1 ~  

B 

INITS p C i / l  
URM 10/12/88 

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

. . .  . . .  
. . . .  

~. ; ,r._.. . . . .  . .  . .  . .  . . .  

VERIFIED BY ST 

RESLT 2-SIW 
0.8 0.3 
a. 0 
0.7 1.2 
(1.0 
0.9 1.3 
a. 0 
(1.0 
1.1 0.4 
1.9 0.5 
(1. 0 
(5.0 
a. 0 
(1. 0 
30 5 

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

. .  

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

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

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

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

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

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

. . . .  

. .  

. .  

. .  . .  
. . .  . .  

. . .  . . .  
" '  . . . . . .  . _. - . .  

. .  
. .  

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

. -_ . _  
. .  , 

., .>- - _  . . . . . .  ._._ ..... >:-. . . .  . . .  ... 
. . . . .  . . . .  _e . .  
. . . . .  I .  

. -  . -  , .  

. . . . . . . . .  . .  . . . . . . . . . .  
' -. .:.!. , . 

... .r 



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

ITRSL Oak Ridge REPORT 
Results b9 Sample 

Work Order # R9-05-052 

WITS p C i / l  
#1m 10/12/88 

WIIFIED BY ST 

W S P E C  RESUT HIMA OTHR REsuf 2-SIW 
Rh-226 (1.0 

CS-137 0 Rh-228 a. 0 
R H 0 6  (150 u-234 (1.0 

u-m,m (1.0 
u-zm (1. 0 
lH-228 u. 0 
TH-230 (1. 0 
lH-232 (1.0 
wpe (1.0 
pv239,240 (1.0 
91-90 6 . 0  
Tc-99 a. 0 
Np-237 (1.0 
u-mALt (1 
tunits=ug/l 

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

. . . .  . .  .-< - . 

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

.... 
. .  . . .  

. .  

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

. .  .y-: - :: __ -.~. __  . .  ~ 

. . . .  

. .  
. . . .  

. .  . . .  

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

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

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

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

- .  . .  
. .  



Be teived: 05/12/88 
ITRg Oak Ridye REPORT 

Results b y  Sample 
Work Order # RW5-052 

ID 03177 FRACTIONO4A TESTCOD€= M 6 A r m \ S p E C  
Date & T i a o l l e c t e d  0 5 / 1 W  Cat@! ory 

-SPEC RESULT 2SIW OTHR 
w226 

CS-137 Qo w228 
W106 (150 u-234 

- 8 2 3 6  
v-238 
TH-228 
w230 
TH-232 
w23a 
Pu-239,240 
SR-W 
TC-99 
w-237 
u-mAL* 
m i  t s=u y / 1 

VERIFIED BY ST 

RE9LT 2sIW 
(1. 0 
a. 0 
(1.0 
(1.0 
a. 0 
2.4 1.2 
(1.0 
(1. 0 
(1.0 
(1.0 
(5.0 
a. 0 
(1.0 
(1 

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

. . .  . -  

. .  

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

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

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

. . . . .  . . .  . . . . .  
. i .  . ............. : , :  

_ c _  :,._.__._. .._._ 

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

. . . . . .  . . . . . . . . .  . . .  ... . . .  . .  . .  ...... . .J.L _. :---.-. : . . .- . . .  

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

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

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

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

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

. .  ._ _. ..;::. 
- __. 

; 

i. i. 



6 4 9 4  

ITRSL Oak Ridge IWOIlT Work Order I It8-M-052 
eived: 09/12/88 Results b y  Sarplc 

WLE ID 03179 FRkCTIONQ5A TESTCOOECS H S A W S P E C  
Date & T i n o l l e c t e d  05/11/88 Qte4ory 

WITS p C i l l  
tam 10/12/88 

UERIFIED BY ST 

CAMSPEC RESUT 2-SI6)yI OTtER RESUT 2-SIW 
R4-226 (1.0 

CS-137 Qo Rk22a a. 0 
RU-106 (150 w34 (1.0 

u-pg,23b (1.0 
k2S (1.0 
TtHm (1.0 
TH-230 (1.0 
TH-232 (1.0 
pc)-238 (1.0 
W2398240 (1.0 
sR-90 (5.0 
TC-99 a. 0 
19-237 (1.0 
u-mAL+ 2 1 
mits=ug/l 

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

j 
. . . .  . . . . . . .  . _-_ ..-. .. 

. . .  . ... -. . , . _ I .  . ,*_ - . . . . . . . .  - . . . .  - . .  
-. . 

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

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

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

~. 

. . . . . . . . .  

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

, 



IlRsL Oat Ridge REPORT Wort Order # R8-05-092 
eived: 05/12/88 Results b y  Sample 

WLE ID a183 RIACTIONobA TEslCDoECS NAlQ6AmASPEC 
Date & Tirerollected 05/1- htegor9 

y' 
UNITS p C i / l  
mm 10/12/w 

(3-137 Qo 
RU-106 (150 

m 
R4-226 
R4-228 
u-a4 
v-235,236 
u-23a 
lit228 
lit230 
lit232 
w-23 
Pu-239,240 
91-90 
TC-99 
w-237 
U-TOTALI 
+units=ug/l 

. . . . .  . . .  -. _j  . . . .  . ~ . . . . .  -.- .. 

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

\IERIFIED BY ST 

RESUT 
(1.0 
a. 0 
1.7 
(1.0 
1.4 
(1. 0 
(1. 0 
(1. 0 
(1.0 
(1.0 
(5.0 
a. 0 
(1. 0 
5 

2-516)111\ 

0.3 

0.3 

1 

.-  . . .  . .  



ITRSL O a k  Rid e REPORT 
eived: 05/13/88 l o b 8  15 13: 92 I' REPORT 

Hark &der # R 8 d 3 d M  

TO 

A l T E N  

# I N  
co19ANy 

FACILITY 

U I K  ID 
TAKEN 
TRANS 
TYPE 

P.O. # 
IN. # 

wmED s€IENcEs, INC. PREPARED IT/RADIOLOGICPL SCIENCES LAB. 
P.O. Box 475 BY 1550 BEAR CREEK ROAD 
ROSS, OH 450614475 OM RIDGE( TN 37831 

V L T. WPHY ATTEN 01s 

RI FS FER -3 
PtlIlE 615-4B2-9707 m A C T  J HAAW 

AWANCEDSCIENCESi IN. 

w1602-04 602.03.0204 
473651 1 

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

. . .  

... 
- . . .  

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

.-..-:L-;..- - . . . . . .  .... i:.. ..-... ...i . ...... . . .  

- -- . ~ ._._ - . 
. .  

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

. . _ .  

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

. . .  -. . .  



ITRSL Oat R i d y e  RWIRT 
Results bg -le 

Work Order  # R8-05-064 

9W.E ID 03184 FRACTION O l A  TEST CODE CS NAK 6AmA SPEC 
Date ti T i a o l l e c t e d  05/12/88 Qte4 or! 

WITS p C i / l  
MTN 10/12/w 

C A W S P E C  KSULT 2sIW OTHR 
RA-?24 

CS-137 Qo RA-228 
RU-106 (150 u-234 

W,pb 
u-238 
ni-228 
ni-230 
lH-232 
Pvm 
w2391240 
sR-90 
TC-99 
NJ-a7 
U-TOTALi 
+units=ug/ l  

VERIFIED BY ST 

RESULT 2-sIW 
(1. 0 
a. 0 
(1. 0 
(1.0 
a. 0 
(1.0 
(1.0 
(1.0 
(1.0 
(1.0 
(5.0 
#. 0 
(1. 0 
(1 

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

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

" '  . , . . .  

. .  
. .  



ITRSL Oak Ridge REPORT Wart Order # RW5-064 
Results by - l e  

WE ID 03185 FRACTIM02A ESTCODESS N A E W S P E C  
Date & T i a o l l e c t e d  05/12188 Category 

UNITS pCi/ l  
mTN 10/12/88 

VERIFIED BY ST 

6Arm\SPEC RESUT 2-SIW DTHR RESUT 2-SICHA 
Rk226 (1.0 

CS-137 (;Eo Rkm a. 0 
. RU-106 (150 u-a4 u. 0 

w331236 (1.0 
u-23a (1.0 
w22a (1: 0 
Tit230 (1.0 
w232 (1.0 
Pvm (1.0 
w-2391240 (1.0 
s-90 a. 0 
TC-99 (30.0 
19-237 (1.0 
u-TuT&* (1 
iruni ts=ug/l 

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

. .  . .  . . . . . . . . . . . . . . .  . .  . . . .  ~ . _ . ~  . .  - . . .  . . .  
. . . . . . . . . .  . . .  . . . . . . . . . . . . . . . . . . . . .  - . _  _ . _ i .  .' . 

. .  . . .  . . . .  .- . .:..: ,. ' , ,  ._ . -  .. .. -, . . .  ~ ...... -. . . . . .  .... . . . . . .  . . . . . . . . . .  ..T' . . .  ._-. ... ,... .,- . . .  -_:. 

. . .  
. 

. .  . .  
.... . . .  ....... . ,  _ .  

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

. .  _ .  

. . - .  . 



' I  

ITRSL Oat Ridge REPORT 
Results by %le 

Wort Order # R8-05-W 

WLE ID 031% FRACTIONW TESTCOXCS M 6 A m A S P E C  
Date I Tine Collected 05/12 /88  Categorg 

WITS pCi/l 
tRRa 10/12/88 

KRIFIED BY ST 

M S P E C  RESUT 2-SIW DTHR RESULT 2-SIW 
RA-224 (1.0 

CS-137 (20 R4-228 3.1 1.7 
RU-106 (1% 1)-234 (1. 0 

1)-2#,236 (1.0 
u-230 (1.0 
TH-228 (1.0 
w230 (1.0 
TH-232 (1.0 
P W 3 6  (1.0 
pv-2391240 (1.0 
SR-90 a. 0 
TC-99 a. 0 
tQ-237 (1.0 
1)-rn&+ (1 
funits=ug/l 

. . . . . . . .  

. , , . - . . 

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

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

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

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

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

._. . _  



ITRSL O a k  Ridge REPORT Work Order # RE-OS-064 
eived: 05/13/88 Results By -le 

WLE ID 03191 FRACTION044 TESTCOOECS M 6 A m A S P E C  
Date & T i a o l l e c t c d  O W 2 1 8 8  Qtegor9 

Be l 

UNITS p C i / l  
MlN 10/12m 

. . - . . . . 

OTHk 
R4-226 
RA-228 
u-234 
u-m,23h 
u-23 
TH-228 
TH-230 
TH-232 
Pkpe 
W239,2# 
sR-90 
TC-99 
w-237 
U-TOTAL, 
funi ts=ug / 1 

VERIFIED BY ST 

RESUT 2-SIW 
u. 0 
5.5 1.9 
(1.0 
(1.0 
(1.0 
(1.0 
(1.0 
(1. 0 
(1.0 
(1. 0 
a. 0 
QO. 0 
(1. 0 
(1 

. . .. - . . . . . . . . . .. . 
. -  . :-...< .... ; ,  . - . . . . . . - 



ITRSL O a k  Ridge REfWfl Work Rder # fi8-05664 
Results b9 S a p l o  

WLE ID 03186 FRACTION 0% TESTCOOECS N M W S P E C  
Date t T i a o l l e c t e d  05/12/88 CateYorl  

WITS pCi/l 
WRm 10112/88 

VERIFIED BY ST 

W W S P E C  K S L T  2-SIW DTHR RESkT 2SIW 
Rkpb a. 0 

CS-137 00 Rkpe 3.0 1.7 
RU-106 (150 U-234 u. 0 

u-PsI236 (1.0 
U-a! <l. 0 
lH-229 (1.0 
lH-230 < L O  
lH-232 <l. 0 
Pu-23 (1.0 
PU-239,240 (1.0 
sR-90 a. 0 
rc-99 (30.0 
w-237 (1. 0 
U-mAL+ (1 
*units=ug/l 

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

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



ITRSL Oat Ridge REPORT Work Order # R6-05-064 
ived: 05/13/88 Results b y  Sarple 

WLE I D  03187 FRACTIONobA TESTCORECS M E W S P E C  
Date & Tif io l lected  05/12/88 Categor4 

F1 
WITS p C i / l  
WRTN 10/12/88 

MIMASPEC RESUT 2-SIW OTHR 
Rk226 

(3-137 a Rk2a 
RU-106 (150 IF234 

IF235?236 
u-238 
TH-228 
nt230 
ntm 
pv-238 
Wrn? 240 
9-90 
TC-W 
w-237 
IFTOTAL* 
Wnitr=ug/l 

VERIFIED BY ST 

RESUT 
(1.0 
4.0 
(1.0 
a. 0 
(1.0 
(1.0 
(1. 0 
(1.0 
(1.0 
(1.0 
(5.0 
m. 0 
(1.0 
(1 

25IW 

1.4 

. . . .  
... ..*..._-.... . . . . . . . .  

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

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

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



WLE ID 

051 13/88 
In19 Oak Ridge REPORT 

Results bg Sample 
Work Order I RB.05-064 

03188 FRACTICNO7A TESTCODE& HlYEWlMSPEC 
Date & Tiaollected 05 /12 /88  Categorg 

WITS pCi/l 
MTN 10112m 

6AmASPEC RESUT 2-SIW 0T)IER 
Rh-226 

cs.137 (20 Rh-220 
RU-106 (1% I)-234 

u-Z#lzJb 
I)-238 
Tttpe 
Ttt23a 
TH-232 
PU-238 
pv239,240 
s-90 
TC-99 
w-237 
u-mAL+ 
+units=ug/l 

VERIFIED BY SF 

RESUT 2S1W 
(1. 0 
a. 0 
u. 0 
(1.0 
(1.0 
(1.0 
(1.0 
(1.0 
(1. 0 
a. 0 
(9.0 
QO. 0 
(1. 0 
(1 

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

. 

j _  : .: . . .  . . .  
. . . .  . . . . . .  _. . _ _  . . . . . . .  .. __ . I .  . . .  . . . . . .  ..... . . __. . .  . .  . .  . -  

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

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

. . . . . . .  
. . .  , . . .  . 



IlRSi. Oak Ridge REPOIIT 
Results b9  Sample 

Work Order # R8-0W 

WE ID 03189 FRACTIWOM TESTCm#sS N A K W S P E C  
Date & T i a o l l e c t e d  05/12/88 Qte! ory 

WITS eCi/l 
URTN 10/12m 

6pmASPEC RESUT 2SIW O M R  
Rk226 

e 1 3 7  00 RA-Pe 
RU-106 (150 u-a4 

u-23% 236 
u-238 
Wpe 
TH-23 
TH-232 
PU-238 
PU-239,240 
sR-90 
TC-99 
w-237 
u-rnkt 
Wni t s=ug / 1 

. . .  . . . . .  
~ . . . . . . . . .  ....... -. . I- 

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

. - _  
. . . .  

. , . . 

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

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

MRIFIED ay ST 

RESUT 2-51W 
a. 0 
(3.0 
(1.0 
(1.0 
(1.0 
(1.0 
(1.0 
(1.0 
(1. 0 
(1.0 
a. 0 
(30.0 
(1.0 
(1 

... 

.- . 

. . .  

. - .  . . . .  
. .  



ITRg Oak Ridge AWIRT Wort Order I W5-06) 
# K i t e * :  05/13/88 Results bg Sample 

WE ID 03192 FRACTIONWA TESTCODEGS NAK6A)w\SPEC 
Date & Tire Collected OW12188 Cat@! orq 

UNITS pCi/l 
MTN 10/12/88 

VERIFIED BY si 

M 9 E C  REslAf 2-SISM IITHR RESUT H I M 4  
Rk226 (1.0 

CS-137 Qo Rkpe 3.4 1.3 
RU-106 (150 u-234 (1.0 

&a58236 (1.0 
u-238 (1.0 
TH-228 a. 0 
TH-23Q (1.0 
TH-232 (1. 0 
w-238 (1.0 
Pu-239,240 (1.0 
sR-90 (5.0 
TC-99 a. 0 
w-237 (1.0 
u-mN.+ (1 
iimits=ug/l 

. .  . 

, . .. 

. .  

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

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



ITASL Oak R i d  e REPORT 
10!12/88 15: 19: 36 

REPORT ADVANCED SCICNMS, INC. 
ll P.O.  BOX 475 

R O S S J O H  45061-0475 

ATTENL 1. MRPHY 

CLIENT RI FS FER WLES -5 
mANY AWANM) SCIWCESO INC. 
FACILITY 

W I K  ID 
TAKM 
TRANS 
TYPE 

P.O. 0 
IN. : 

WATER W L E S  

PREPARED IT/RADIOUIGICAL S C I W  LAB. 

OAn RIDGE, TN 37831 
BY 1550 BEAR CREEK ROAD 

ATTEN ERS 
PW 615-482-9707 

MTE: AI%NDED REWRT FOR TOTAL URANIMO SWLES 031960 03197 

W421Mn-04 mo3.02.04 
4736461 

WLE IWNiIFICATION TEST CODES and W used on this report 
01 03193 6s W K 4 S P E C  
E 03194 wm w-237 
- 03 03195 PU2m Pu-238 
04 03196 Pu239 Pu-239O240 

RA226L W226 
RA228t RA-22E 
SR9oL Sr-90 
TC?9U Tc-99 - m TH-228 

TH-230 
Tte32 TH-232 
u234 v-234 
urn W235,u-236 
u238 u-238 
UTML WtANIUnTMAL 

.... >_._ .. . .  - . . . .  

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

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

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

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

. .  
. 

. .  
. . .  . .  

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



ITRSL Oak Ridge WWRT Work Order I R8-05687 
eived: 05/18/88 Results b y  Sample 

WLE ID 03196 FRAcTIon044 TEsTcODE6s HAK6AmAspEc 
Date t T i a o l l e c t e d  fill7188 Category 

0' l 
NITS pCi/l 
WRm 10/12/88 

M S P E C  RESUT 2-SIW OTHA 
Rkpb 

CS-137 00 Rk220 
RU-106 (150 1)-234 

&ma236 
1)-238 
THpe 
ni-230 
w232 
Pvm 
pv239,240 
SR-90 
TC-99 
w-237 
u-mAL* 
funits=ug/l 

. . . . .  
. .  ._.. . .  . .  . . . .  . . . ... . . . . .  - .' .a .e.. _.  . . . . . . . . . .  . . . . . .  . - . . . . . . . . . .  . .- . . . .  - . ... .... 

. '.l . . . .  

KRIFIED BY ST 

RESUT HIM4 
(1.0 
a. 0 
(1.0 
(1.0 
a. 0 
(1.0 
(1.0 
(1.0 
(1.0 
(1.0 
(5.0 
a. 0 
(1.0 
(1 

I 

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



I'IRSL Oak Ridge RwfRT b t  Order P R0-05-087 
eived: 05/18/88 Results b g  Sample 

WE ID 03197 FRMTIONOSA TESTCDDE6s W A K W S P E C  
Date I T i a o l l e c t e d  05/17/88 k t e q o r y  

e' 1 

WITS $i/l 
mm 10/12/88 

VERIFIED BY ST 

H S ' E C  RmT HISHA DTHR RESUT 2-SIGIy\ 
R4-226 (1. 0 

cs-137 00 Rh-228 a. 0 
RU-106 (150 u-234 u. 0 

u-238 (1.0 
TH-228 (1.0 
TH-230 (1.0 
m-232 (1. 0 
Pu-238 (1.0 

sR-90 (5.0 
TC-99 a. 0 
w-237 (1.0 
IJ-TOTAL, (1 
snits=ug/l 

(1.0 

WWJ2M (1.0 

. .  

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

. . . .  . . . . .  . .  

. . . . . .  . . .  . . . . . . . . .  . . .  . . .  . . . . . . . . . . . .  A,... 

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

. . .  

. . . .  



eived: 05f2Qf88 0' ITRSL Oak R i d  e RWIRT 
ldl2M 15: 41: 49 

Work Order # RSOS-103 

REPORT AWWCED SCIENCES, INC. PREPARED IT/RADIOLOGICAL SCIENCES LAB. 
TO P.O. BOX 475 BY 1550 BEAR CREEK ROAD 

ROSS,  OH 450614475 W R I D G L  TNJ1831 
FIED BY 

WE IDEHTIFICATIM a 03203 
- 02 03204 
'33 03205 - 04 03206 

TEST CODES and NAPES used on this report 
6s 6 A m A S P E C  
m 7  NP-237 
Pu23a w23 

. .  ... . 

. .  . .  

.. . 



ITRSL Oak Ridqe REPORT 
Results by Sample 

Work Order # R8-05-103 

UNIT5 pCi / l  
MlN 10/12m 

VERIFIED BY ST 

WWSPEC RESUT HIW OTtER RE3A.T 2SIW 
R4-22.6 (1.0 

CS-137 ‘ Q o  Rkpe 5. b 1.6 
RU-106 (150 U-234 (1. 0 

U-23S236 (1.0 
U-230 (1.0 
lH-228 (1.0 
lH-230 (1.0 
w232 a. 0 
Wpe (1.0 
w239,240 (1.0 
w-237 (1.0 
1c-99 #. 0 
SR-90 a. 0 
&TOTALI (1 
Wni t s=uq/l 

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

. .  



UNITS pCi/l 
MTN 10/12/88 

W S P E C  RESIAT 

CS-137 (20 
RU-106 (150 

VERIFIED BY ST 

RESUT 
(1.0 
(3.0 
1.5 
(1.0 
u. 0 
a. 0 
(1.0 
(1.0 
u. 0 
(1.0 
(1.0 
a. 0 
(5.0 
(1 

2-SI6)IA 

0.3 

, 



. .  
. .  . .. .: . .. . . .  . .  .: . '  

b 

494' 

ITRSL Oat Ridge REPORT 
Results bp Swple 

Work Order # RHM-103 

!MPLE ID 03205 

NITS p C i / l  
WRTN 10/12/w 

FRMTION03A TESTc(IoE6s NAK6Arm\sPEC 
Date & Tireollected 05/17/88 Catey orp \ 

VERIFIED BY ST 

W M S P E C  RESUT 2-SIW 07HR m T  2-SIW 
Rk224 (1.0 

c!+m 00 Rkpe a. 0 
RU-106 (1% u-234 (1.0 

u-235,23fi (1.0 
w23a (1. 0 
W22a (1. 0 
TH-230 (1.0 
TH-232 (1.0 
Pu-m (1.0 
Pu-239,240 (1.0 
w-237 (1.0 
TC-99 (30.0 
91-90 (5.0 
u-mu (1 
snits=ug/l 

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



ITRSL Oak Ridge REPORT 
Results b y  %QlC 

Work Order t R6-05-103 

"#LE ID 03206 FRACTIaYH T E S T C U E S  NA#6Arm\sPEC 
Date & Time Collected 0 5 / 1 m  ktegor9  

WITS pCi/l VERIFIED BY ST 
WRTN 10/12/88 

REslRf 2-SIW 
(1. 0 
(3.0 
(1.0 
(1.0 
(1.0 
(1.0 
€1.0 
a. 0 
a. 0 
a. 0 
(1. 0 
a. 0 
(5.0 
(1 

. - . . . .. . 



6494 

ITRSL Oak Ridge REPORT 
Rcrul ts by Sample 

Work Order # R&05-103 

WITS p C i / l  
taRd 10/12/88 

GAltlASPEC RESAT 2-SIW DTHR 
w226 

(3-137 (20 Rk-228 
RU-106 (150 u-234 

u-235,236 
u-238 
ni-228 
ni-230 
lH-232 
w2a 
w-2391240 
w-237 
TC-99 
s-90 
U-rn&* 
f uni ts=ug/l 

VERIFIED BY ST 

RESUT 2-SIW 
(1.0 
a. 0 
(1.0 
(1.0 
(1. Q 
(1.0 
(1.0 
(1. 0 
(1.0 
a. 0 
(1.0 
#. 0 
(5.0 
(1 

- . 

_. 



6494 

ITRSL Oat Ridge R€PORT Work Order # RBd9-103 
Results by -le 

FRAC11ONg TEsTcooE6s NlvE6AmAsPEc 
Date I Tire Collected 0 5 / 1 m  h t e i o r 9  

UNITS pCi/l 
wm 10/12/88 

UERIFIED BY ST 

M S P E C  RESUT 2sIW OTlER REslllT H I W  
W22h (1.0 

CS-137 (20 R4-228 4.5 1.4 
RU-106 (150 u-234 (1.0 

u - 2 3 5 8 2 3 6  (1.0 
u-230 (1.0 
TH-228 (1.0 
TH-230 (1.0 
w232 (1.0 
W2a (1.0 
pv-2398240 c1.0 
w-237 (1. 0 
TC-99 a. 0 
SR-90 (5.0 
u-TOT&i (1 
wni ts=ug/l 

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



ITRSL Oak Ridge REPORT 
Results b9  -le 

Work Order # R9-05-103 

WLE ID 03211 FRACTIWWA TESTCODESS WYEM SPEC 
Date & T i a o l l e c t e d  0 5 / 1 ~  Category 

UNITS pCi/l 
WAW 10/12/88 

VERIFIED BY ST 

WHASPEC RESUT 2-5IW DTHR RESUT 2-SIW 
R4-226 (1.0 

cs-137 00 Rk228 a. 0 
RU-106 (150 u-234 (1. 0 

Was8236 (1.0 
U-23 (1.0 
THpe a. 0 
TH-230 (1.0 
TH-232 (1.0 
wpa (1.0 
pv2398240 (1.0 
w-237 (1. 0 
TC-99 a. 0 
91-90 a. 0 
bToTAL* (1 
Wnitsugll 

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



ITRSL Oat Ridge REPtRT Work Order 8 R8-03-103 
0 : i : r d :  O ~ / ~ I S  Results b9  siuple 

WE ID 03202 FRACTION 1OA lESTWDE6s N A K M S P E C  
Date & T i a o l l e c t e d  05116188 htegorll 

WITS pCi/l 
Ian4 10/12/w 

VERIFIED BY ST 

M S P E C  RESUT 2-SIW OTl€R RESUT 2 S I W  
Rk226 (1.0 

CS-137 a Rkaa a. 0 
RU-106 (150 u-234 u. 0 

U - 2 3 s n 2 3 6  (1.0 
u-238 (1.0 
TH-aE u. 0 
lH-230 (1.0 
ntm (1.0 
PU-238 (1.0 
w2391240 (1.0 
w-237 (1.0 
TC-99 (30.0 
s-90 (5.0 
U-mALt (1 
Wni t s=ug I1 

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

__  .. . . ... 



6494 

@:iied: 05/21/88 

REPWlT 
To 

ATTEN 

CLIENT 
wn)hNY 
FACILITY 

#oRK ID 

ITRSL Oak R i d  e RWIRT 
d l U W  15: 32: 40 

Work Order t R8-05-107 

A W r n  SCIENCES, INC. 
P.O. BOX 475 
ROSS, (IH 450616475 

L. T. ClllRPHY 

RI FS FER -2 
AWANCmSCIENCES, INC. 

BY 

ATTEN 
PHI)(E 

IT/RADIOUIGICAL SCIENCES LAB. 
1550 BEAR CREEW ROAD 
OM RIDE, TN 37831 

ERS 
615-482-4107 

TAIID( 
nuw 
TYPE 

P.O. # BbbA21602-04 602.03.02.04 
INV. # 4736475 

SWLE IDENTIFICATION 
03214 6s 6AmA SPEC 

TEST w#s and NA#s used on this report 

03 03215 rn w-237 
03 03216 w238 Pu-238 

Pu239 Pu-239,240 
RA226L RA-226 
RA228L RA-228 
SRWL Sr-90 
TC99U Tc-99 
m Tit228 
ne3 TH-230 
TH232 TH-232 
u234 u-234 
a 3 5  u-23s,u-236 
u238 u-238 
UTUTL VRANIM TOTAL 

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

I 



b 

6 4 9  

ITRSL Oak Ridge REPORT Work Order # R8-05-107 
eived: 05/21/88 Results b q  Sample 

WLE ID 03215 FRACTIWO2A T E S T C O I E ~  M W ! M S P E C  
Date & T i a a l l e c t e d  OS/,?U7M- Category 

118' 
UNITS pCi/l 
HRTN 10/12/88 

MMlASPEC RESUT 2sIW DTHR 

E 1 3 7  00 
RU-106 (150 

RA-226 
R4-22a 
u-234 
U-23,236 
baa 
Wpe 
TH-230 
TH-232 
P l J - 2 3  
W239I 240 
tQ-237 
TC-99 
SR* 
u-TOTAL+ 
Wnits=ug/l 

KRIFIED BY R t H  

RESLT 
(1.0 
a. 0 
2 7  
(1.0 
3.6 
(1.0 
(1.0 
(1.0 
(1.0 
(1.0 
(1.0 
(30.0 
(5.0 
14 

HIMA 

0.4 

0.5 

3 



0 

ITRSL Oak R i d g e  REPIRT Work & d e r  t R8-05-107 
ived : 05/21/00 Results by Sample 

!MJl.E ID 03216 FRACTIONWA lESlCM#CS NAWEMMASPEC 
Date & T i a o l l e c t e l  0 5 / m  Cat@! ory 

NITS pCi/ l  
MRRI 10/12/88 

VERIFIED BY Rm 

6AmASf'EC RESULT 2-SIW OTHR RESKT 2sIW 
RA-226 (1.0 

CS-137 0 RA-m Q O  
AU-106 (150 u-234 (1.0 

u - 2 3 5 8 2 3 6  u.0 
u-230 (1.0 
Wpe (1.0 
TH-230 1.3 
nt232 (1.0 
P U - 2 3  (1.0 
w239,240 (1.0 
w-237 (1.0 
TC-99 a. 0 
sR-90 (5.0 
u-mtk4 2 
+mi tswg / 1 

0.3 

1 



ITRg Oak R i d  e REPORT Work Order # R8-05-109 
eived: 05/23/88 l0hUSa 15: 33:29 

RWlRT ADVANCED SCIENCES IN. PREPARm IT/RADIOUIGICAL SCIENCES LAB. 
TIJ P.O. BOX 475 BY 1550 BEAR CREW ROAD 

ROSS1 OH 45061-0475 OAnRIOGE, R937831 

ATTENL T. WHY ATTEN as 

C L I M  RI ffi FER -1 
P M  b15-482-9707 CIBlTacTJHBRVEy 

CWANY AwA#cED scID(cEs, INC. 
FACILITY 

WTE: CYLNW) REPORT FUR TUTAL WNIIMI SAtPLES 032191 03218 

GarmIDWATERWPLES 
TAllEN 
TRANS 
WE 

P.O. t W1602-04 602.03.02.04 
INV. t 4736455 

WLE IDENTIFICATION TEST CODES and NAI(Es used on this report 
Q 03218 6s 6AmA SPEC 

, 



6 4 9 4  

ITRSL Oak Ridge REPORT Wort Order # R8-0S-109 
eived: 05/23/88 Results b9 Sample 

WE ID 03218 FRACTION 01A TESTCODEGS H l v E M S P E C  
Date L T i a d l e c t e d  0 5 / 2 m  Qtegor9 

0'' 
WITS pCi/l 
Him 10/12/88 

UERIFIED BY ST 

SPEC R W T  2S1W LmfR RESUT 2 S I W  
wall (1.0 

cs-137 a0 Rk2a 4.5 1.5 
AU-106 (1% u-234 (1.0 

u-235,236 (1.0 
u-a38 (1.0 
TH-22a (1.0 
TH-230 (1. 0 
TH-232 (1.0 
W23a (1.0 
W239,240 (1.0 
91-90 (5.0 
fC-99 a. 0 
v-237 (1.0 
km&* (1 
snits=ug/l 



ITRSL Oat Ridge REPORT 
Results by Satple 

Work Order I R6-05-109 

WLE ID 03219 FRACTIONB T E S T C O D E &  NAK 6AmASPEC 
Date & Time Collected 05/21/88 Cat eg or! 

WITS p C i / l  
MRY 10/12/88 

6AmASPEC RESUT 2SIW OTHR 
*a26 

cs-137 (20 *a 
RU-106 (150 u-234 

u-235,236 
lF.238 
w220 
Tit230 
TH-232 
w23a 
Pu-239r240 
3-90 
TC-W 
NJ-237 
u-luTAL* 
Wnits=ug/l 

VERIFIED BY ST 

RESULT 2-SIW 
1.0 0.5 
a. 0 
(1.0 
(1. 0 
(1.0 
(1.0 
(1.0 
(1.0 
(1.0 
(1.0 
(5.0 
a. 0 
(1.0 
(1 



Sam1 e .  No. 

3415 
3285 
3416 
3417 
3418 
3419 
3286 
3449 
3450 
3452 
3453 
3454 
3490 
3491 
3287 
3289 
3495 
3496 
3497 
3498 
3499 
3298 
3518 
3519 
3520 
3522 
3521 
3523 
3524 
3357 
3358 
3359 
3360 
3361 
3279 
3386 
3387 
3389 
3390 
3432 
3391 
3433 

SamDle Number Kev 

Round 2 Groundwater SarnDl i nq 

Well No. 

2042 
R i  nsate 
1042 
2008 
1008 
3001 
B1 an k 
3003 
3004 
1027 
2027 
2027 
1041 
1039 
B1 ank 
B1 ank 
3063 
3099 
2050 
2104 
2061 
B1 an k 
1038 
1083 
1081 
1074 
1082 
1076 
1077 
3067 
2067 
3068 
3068 
2068 
T r i p  Blank 
2093 
2093 
2091 
3091 
2094 
4091 
3094 

SamDle No. 

3354 
3424 
3425 
3420 
3421 
3275 
3370 
3365 
3368 
3372 
3371 
3423 
3366 
3367 
3 564 
3565 
3566 
3567 
3568 
3569 
3299 
3278 
3288 
3292 
3296 
3297 
3300 
3301 
3302 
3352 
3353 
3362 
3363 
3364 
3384 
3385 . 
3386 
3387 
3389 
3390 
3391 
3392 

Well No. 

1029 
1017 
1012 
2064 
2064 
Rinsate 
1046 
2092 
1048 
2051 
3051 
3064 
3034 
2034 
3036 
2036 
1084 
1033 
1075 
1073 
T r i p  Blank 
Rinsate 
T r i p  Blank 
T r i p  Blank 
Rinsate 
R i  nsate 
T r i p  Blank 
Rinsate 
T r i p  Blank 
2011 
301 1 
3070 
2070 
3092 
2014 
3014 
2093 
2093 
2091 
3091 
4091 
3044 



Samole No. 

3393 
3394 
3395 
3396 
3433 
3434 
3435 
3436 
3447 
3493 
3494 
3 503 
3506 
3507 
3 508 
3509 
3510 
3511 
3513 
3514 
3515 
3516 
3517 
3094 
3144 
3148 
3160 
3176 
3291 
3290 
3500 
3501 
3502 
3503 
3504 
3505 

SamDle Number Key 

Round 2 Groundwater SamDlinq 

Well No. 

2044 
3015 
2015 
2015 
3094 
2016 
3016 
2049 
3037 
1025 
1031 

SamDle No. 

3560 
3561 
3562 
3563 
3570 
3571 
3572 
3573 
3574 
3575 
3577 

1019 3578 
202 1 3579 
1021 3581 
2022 3582 
1022 3583 
2004 3584 
2004 3585 
3005 3586 
3005 
4008 
3008 
3100 
2010 
3062 
2019 
T r i p  Blank 
T r i p  Blank 
Rinsate 
T r i p  Blank 
3019 
3019 
2019 
1019 
2102 
2026 

Well No. 

1035 
1078 
1059 
1058 
4023 
2101 
1040 
2057 
3062 
2056 
2105 
2001 

1 3084 
2084 
3095 
2095 
4096 
3096 
2096 



6 4 9 4  

SAMPLE ANALYSIS RESULTS ROUTING SLIP 
FROM: Heather Bond, AS1 DATE: 16-19 -88 

TASK SAMPLE NUMBERS DESCRIPTION RVFS FILE 

0 3.2.1 
17 3.2.1 
8 3.2.4 
0 3.3 
0 3.3 
0 3.4.2 
a 3 . 5  
c 7 . 3  
E 9 . 2  

0 9 . 3  
9 . 3  

07000-08999 
10000-10999 
03000-04999 
01000-02999 
09000 - 09999 
05000 - 06999. 
00000 - 00999 

01000-02999 
09000-09999 

Subsurface Soils - On-Siie 
Subsurface Soils - Off-Side 
Ground Water 
Surface Water 
Sediment 
Surface Soils 
Ecological 
Urinalysis 
RCRA Analyses 

Surface Water - 201 
Sediment - 201 

6.14 
6.14 
5.14 
7.14 
7.14 
4 .14  
8.14 
2 .  IO. 12 
15.2.14 

15.3.14 
15.3.14 

DlSTRlBUTlON 
a Carr, D .  

(5 Copies) 
0 Krauss, M. 
a Krieger. J.  

fl Cutting,P. 
0 Lenyk,R. 

Von Loh. J. (All 3.5) 
0 Wilde, R .  
O 
n 

Gaillot, G . (All 3 -2 . X) 
Galbraith, R . 
Frazier, J . (All 3.4. X) 
Weick, W .  
Poliziani, J . (All 7 . 3 )  
Capacci, M . 
Moore, S . 

1 

D SAMP10-11 



ITRSL Oak R i d  e REPORT 
eived: 08l20188 i0!071= 09: 56: 16 

REPCRT 

wotk Order # -110 

m 

cum 
m4NY 
FhCILIrY 

UlRK ID 
. TAKEN 

TRANS 
TYPE 

INVOICE 
P.a t 

AWANCED SCIWCES, INC. PREPARED ITIRADIUOGICAL SCIENCES LAB. 
P.O. BOX 475 BY 1550 BEAR CREEK RDAD 
ROSS, I3H 450616475 OAnRIm TN37831 

L T. M P H Y  Am ERS 

RI FSFER W l  
AWANCEDSCIENCES, IN. 

P H W  61-07 AC? JIM HI\R\IEy 

866A216O2-04 602.w.0204 
under separate cover 

WLE IDENTIFICATION TEST CODES and WES used on this report 
!g 03297 6s GAC#As?EC 
02 03296 Ep2JI w-237 
W_ 03510 P U 2 3  Pu-238 
04 03511 w239 PU-239,240 

RA226W Ra-226 
R- Ra-228 
SRWW Sr-90 

08 03516 TC9W Tc-99 

6::: 
E w517 TH228 TH-228 

m lH-230 
TH-232 

lMoTw TWIUl TOTAL 
a34 u-234 
v239 u-235,b236 
u238 u-238 
m URANIUNmTAL 



. . .  . . . .  . . .  

ITRSL O a k  Ridge REPURT 
Results b q  -le 

Work Order t R8-08110 

WE ID 03297 FRACTIMOlA TEsTcooE6s NAK6AmAsPEc 
Date & T i a o l l e c t e d  08/19/88 

/ 

WITS p C i / l  
brim 10lW88 

VERIFIED BY SDC 

RESUT 2 S I W  
(1.0 
a. 0 
(1.0 
(1. 0 
(1. 0 
(1.0 
(1.0 
(1. 0 
(1.0 
(1.0 
(1.0 
a. 0 
a. 0 
0 
(1 

FRACTION02A TESTCOOECS NlyE6Arm\SPEC 
Date L TidCol leckd OW17188 ~ t e g o r 9  - 

WITS pCi/l 
WRTN 09/23/88 

KRIFIED BY SK 

_ _  
M S P E C  RESUT 2 4 1 W  OTHR RESUT 2SIaln  --; 

w224 (1.0 
CS-137 a RA-220 a. 0 
RU-106 (150 e234 (1.0 

I)-235/23 (1.0 
F23E (1.0 
Wpe (1.0 
PU-2391240 (1.0 
TH-228 (1.0 
TH-23 (1.0 
TH-232 (1.0 
w-m (1.0 
SR-W a. 0 
TC-99 Qo. 0 
TH-TUT&+ 0 
U-lUr4l.r <l 
Wni ts-ug 11 

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



ITRSL Oak Ridge REPORT Work Order t RHP110 
y : i : e d :  08/20/88 Results b9 Sample 

%?PLE ID 03510 F R A C T I M ~  ESTMOECS NlvE6AmASpEC 
Date & Tire Collected 08119188 Categorq - 

I 

WITS pCi/l 
lam W/P/BB 

WWISPEC RESUT 2-SIW 

VERIFIED BY SIK 

RESUT HIW 
(1.0 
Q O  
1.9 0.3 
(1.0 
2 4  0.4 
(1.0 
(1.0 
(1.0 
(1.0 
(1.0 
(1.0 
(5.0 
a. 0 
Q 

krniL+ 9 1 
Wnits-ugll 

WE ID 03511 FRACTIONOM TESTCOEH NAE 6AmA SPEC 
Date & Ti#ollected 08/17/88 C a t e g o q  c c m 9 J 9  

WITS pCill 
ClRTN 09/23/88 

VERIFIED BY SM. 

_ _  M S P E C  RESLT 2-SIW onol -RESUT 2sIM I 

Rk226 (1.0 
cs-137 Qo Rk220 Q O  
RU-106 (150 u-234 1.2 0.3 

u-235/236 (1.0 
u-23 2 4  0.5 
w-238 (1. 0 
wm/240 (1.0 
Tlt22a (1.0 
Tltm (1.0 _ _  
Tlt232 (1.0 
w-237 (1.0 
91-90 (5.0 
TC-99 a. 0 
TH-ToTAL+ a 
U-TOT&+ 16 3 
Wni ts-ugll 



6494 

ITRSL Oak Ridge REPORT Work Order # R8-03-110 
eived: 00/20/# Results by Sample - 

SlVpLE ID 03513 

NITS p C i / l  
Hmd 09/23/88 

VERIFIED BY s# 

W S P E C  RESUT H I W  OTHR RESUT 2-SIW 
Rh-224 (1.0 

CS-137 (20 Rh-a (3.0 
Wlob (150 u-234 1.5 0.4 

u-23a 1.5 0.4 
w238 u. 0 
wm/240 (1.0 
TH-228 (1. 0 
TH-230 (1.0 
TH-232 (1. 0 
w-237 u. 0 
9-90 (5.0 
Tc-99 (30. 0 
WTOTAL+ Q 
u-mAL+ 3 1 
iUnits-ug/l 

0 u-23sl236 (1.0 

, WITS pCi / l  
WlTN Ov/rn# 

VERIFIED BY SDL 

6AmASPEc RESUT H I W - - 7 r n  RESUT 
Rk22h (1.0 

CS-137 Qa Rk2a (3.0 
W106 (150 u-234 1. a 

u-23s/236 (1.0 
u-238 1.3 
PV-23 (1.0 
wm/24a (1.0 
TH-220 (1.0 
TH-230 (1.0 
l i t 2 2  (1.0 
w-237 a. 0 
91-w a. 0 
TC-99 aQ.0 
TH-TOTAL* 3 
u-mAL* 3 
Mi ts-u y / 1 

P B 

0.3 

0.4 

2 
1 



. .  . . .. . .. . . .  , . . .  . . ? .  .. . .  . . .  ~~ ~ 

. .  .. . . 

ITRSL Oak Ridge REPORT Uort Order IR8-08110 
Rived: 00/20/88 Results b9 Saaplc 

WPLE ID 03515 FRACTIOlO07A ESTCOOECS NA#6AmAspEC 
Date & T i H o l l e c t e d  08/17/88 Category C- 

0' 
UNITS pCitl 
MTN w/23/88 

VERIFIED BY s# 

RESLT 2-SIW 
u. 0 
3 0  1.2 
(1.0 
(1.0 
(1.0 
a. 0 
(1.0 
(1.0 
(1.0 
(1.0 
(1.0 
(5.0 
(30.0 
c3 

u-mAL* 2 1 
Wnits-ugll 

WITS pCi/l 
wRTNw/23/88 

VERIFIED BY s# 

6Arm\sPEC RESUT 

(3-137 00 
RU-106 (150 

RESUT HIW 
(1.0 
(3. 0 
u. 0 
(1.0 
(1.0 
(1.0 
(1.0 
(1.0 
(1.0 ._ 

(1.0 
(1.0 
(5.0 
a. 0 
Q 
(1 

: .  . 



649.4 

MITS pCi/l 
WITN w/wa 

6Arm\SPEC RESUT 2SIW 

CS-137 a 
RU-lob (150 

VERIFIED BY SOL 

RESUT 2sIW 
(1.0 
Q O  
(1.0 
(1.0 
(1.0 
(1.0 
(1.0 
(1.0 
(1.0 
(1.0 
(1.0 
a. 0 
a. 0 
2 1 
0.5 0.1 



ITRSL Oat R i d  e REWRT Work Order t RE-04-108 
eived: 04/15/88 103lU88 14 56: 17 

(9 
RWlRT AWAKE0 SCIENCES, IN. PREPARED IT/RADIUOGICAL SCIENCES WI. 

&d TO P.O. BOX 475 BY 1550 BEAR CREEK ROAD 

me 
ROSS, OH 450614475 O M R I D G E ,  TNJ1831 

TIFIED BY 
ATTEN L. T. #IRpwy ATTEN ERS 

CLIENT RI FS FER - 3  
m A N y A w A N c E D s c 1 E N c E s ,  1%. 

P K W  615-482-9707 CGMACT J HARVEH 

FACILITY 
NOTE: REPORT FOR TOTAL UIANIIAk WLE 0 9 4  

WORnIDWIERSWLES 
TAIID( 
TRANS 
TWE 

P.O. a 866~2im-04 wn.w.02~ 
INV. # 4736341 

WLE IMNTIFICATION TEST CODES and NA)&s used on this report 
a 03093 ss 6AmAsPEc 
02 03094 wm w-237 
03 03095 Pu23a Pu-238 

Pw39 Pu-239,240 
RAPbL RA-226 

RA-228 
SRW Sr90 
Tc99w Tc-99 
T)(228 TH-228 

7 *TH230nt230 
TW32 TH-232 

a 3 5  U-235#u-236 
a36 u-23 

- u234 u-234 

mon URANIM TOTAL 



. .  . .  

6494 
ITRSL Oat Ridge REPORT Wort Order I W 1 0 8  

gf':ited: 04/15/88 Results bg Saqtle 

WE ID 03094 mACTIM02A lE5TaE€cs NN€6Arm\sPEc 
Date b T i ~ o l l e c t e d  04/14/88 Categortl 

WITS eCi/l VERIFIED BY ST 
WN 10/12fW 

. .  

SMMSPEC RESUT 2-SIW [ITHR RESUT 2SIW 
u-234 1.8 0.3 

CS-137 (20 & a 3 9 8 2 3 6  (1.0 
RU-106 (150 u-238 1.3 0.9 

Tttm u. 0 
ntpo (1. 0 
w232 (1.0 
W23a (1.0 
w239,240 (1.0 
91-90 (5.0 
TC-99 (30.0 
w-237 (1.0 
Rk226 (1.0 
RA-228 a. 0 
u-Tur&* 5 1 
Wni ts=ug/l 



Page 1 
Received: 05/05/88 

ITRSL Oat Rid e REPORT 
lOh/Se 15: 01: 52 

Yart Order t R6-09-017 

REPWiT AWWCm SCIENCES INC. PREPAAED IT/RADIOU)GICAL SCIENCES LAB. 
TO P.O. BOX 475 BY 1590 BEAR CREEK ROAD 

ROSS, M 45Q61-0475 OMRIDGE, TN37E31 

ATlENL 1. MlRPHY Am ERS 

NXKIDMERSMPLES 
TAKEN 
TRANS 
TYPE 

P.O. t W1602-04  60203.02.04 
IW. # 4736416 

TEST COXS and NAKS used on this report 
W 6AmA SPEC 

g F  IDENTIFICATION 

. .  



Page 1 
Received: 05/05/88 

ITRSL Oak Ridge REPORT 
RBsults b y  -le 

Uork Order # RB05-017 

WE ID 03144 RMTIONWA TESTURIEGS N N € M t M S P E C  
Date L Tiraol lected  OSlo41BB Categ or9 

USITS pCi/l 
m 10/12/w 

UERIFIEO BY ST 

M S P E C  RESULT 2-SIW DTHR RESUT 2-SIW 
u-234 21.7 3.5 

CS-137 # u-2351236 (1.0 
RU-106 (150 u-23 22.0 3.5 

lH-m (1.0 
lH-230 (1.0 
lH-232 (1.0 
pu-23B (1.0 
PU-239,240 (1.0 
w-237 (1.0 
Rk226 (1.0 
R4-226 a. 0 
TC-99 a. 0 
sR-90 6 . 0  
u-mfu b2 9 
funi t r=ug/ 1 



Page 1 ITRSL Oak Ridge REPORT Wart Order # R8-05-017 
Received: 05f OWBB Results bp !&@e 

9W.E ID 03148 FRhCTIM03A TESTCODECS W € W S P E C  
Date b T i a o l l e c t e d  0%- Cate4orll 

WITS pCi1l 
CIRTN 10112/w 

- 

M 9 E C  RESLT 2-SIW Oll€R 
k234 

cs-137 a le351234 
RU-106 (150 krn 

ntza 
m-230 
rttrj2 
PW3a 
PU-2391240 
19-237 
w226 
Rk228 
TC-99 
91-90 
krnhL* 
funi tsugl l  

VERIFIED BY ST 

RESULT 2 5 I W  
i. 1 0.4 
(1.0 
26 0.7 
u. 0 
(1.0 
u. 0 
u. 0 
(1.0 
(1.0 
(1.0 
a. 0 
912 99 
(5.0 
9 2 



B1 .eived: 05llllBB 
ITRSL O a k  R i d  e RWIRT 

I O h M  15: 05: 23 
Work Order # R6-03-041 

mmT AWAWCED SCIENCES IN. PREPARED IT/RADIOUIGICAL SCIENCES LAB. 
m P.U. Box 47s BY 15% am CRW ROAD 

ROSS OH 450614475 OAKRIDGE, TN37831 

ATENL T. MIRW Am ERS 

CLIENT R I  FS FER - 4  
~ANYAwANcEDscID(cEs, INC. 

PMlM 615-482-4107 COWACT J HWIW 

FACILITY 
MITE: AKNom RffW FOR TUTAL IRIAWItR WLES WIN8 03176 

WORK I D  WATER SAMUS 
TAnes 
TRANS 

TYPE - 
P.O. # 866A21Mn-04 w2w.02.04 
INV. #4736450 

TEST CDOES and NlvLs used an this report 
6s #I!# SPEC 

WLE IDENTIFICATION 
03164 

02 03165 w237 w-237 
03 Wlbb w238 w-38 

purjq Pu-2391240 
RA226L- 
Rp228L Rk22E 
!EL- 
Tco4w Tc-99 
7)(228 TH-228 
THZIO TH-= 
MI2 TH-232 
u234 u-234 
m u - 2 3 S I u - 2 3 6  
m u-238 
Umn UAANIUH TOTAL 

\ 



ITRSL Oat Ridge REPORT 
Results bq Sample 

Wort Order t RQ05-041 

WITS sCi/l 
mm 10/12/88 

MRIFIED BY Sf 

S A W S P E C  RESUT 24IW Oll€R 
*a 

e 1 3 7  00 Rkpe 
RU-106 (150 u-234 

u-2351236 
u-238 
wpe 
TH-230 
TH-232 
Pu-238 
w-2391240 
TC-99 
SR-90 
w-237 
mhl* 
Wnits=ug/l 

RESUT 2-SIW 
(1. 0 
a. 0 
u. 0 
(1.0 
(1.0 
(1. 0 
(1.0 
(1.0 
a. 0 
(1.0 
a. 0 
a. 0 
(1.0 
(1 

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

. .  . ._ . .  

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

........ 
. .  

. .  
,..._,.___ .... ,.... . . .  . . . . . . . .  . . . .  - .  __._ I  ,:< .~ .- . .  .... . . . .  , . .  . .  . .  

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

. . . . . .  . . .~ 

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



. . .  . . .  . .  
. .  

6494 

m : i i e d :  05/11/80 
ITRSL Oat Ridge REPORT 

Results bg Sarple 
Mort Order # R8-05-041 

WE ID 03176 FRAcTIBIobA TEsTcM#Cs N l l K M S P E C  
or! Date b T i r ~ o l l e c t e d  09/10/88 

WITS p C i / l  
Imm 10/12/88 

M S P E C  RESUT 2-SIW UTl€R 
Rh-226 

CS-137 Qo w220 
RU-106 (1 50 u-234 

bas1236 . 1)-238 
T H - a  
TH-230 
TH-232 
w23a 
w239,240 
TC-99 
91-90 
w-237 
rnki 
Wnits=ug/l 

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

VERIFIED BY ST 

RESUT 2-SIW 
(1.0 
a. 0 
(1.0 
(1.0 
(1.0 
(1.0 
(1. 0 
(1.0 
(1.0 
(1.0 
a. 0 
(3 .0 
(1. 0 
(1 

. _ .  . 
. . .  

- ... 

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

._  . 

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

_ .  . 

. .  
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ITRSL Oak R i d  e REPORT 
10hOl88 16: 26: 22 

Work Order # RW9-04a 

m 

ATTEN 

CLIENT 
CWM 
FACILITY 

wow( ID 
TAKEN 
TRANS 
TYPE 

P. 0. # 
INVOICE 

u 
02 - 

B 

AWNED SCIENCES, IN. PREPARED IT/RADIOUIGICAL SCIENCES LAB. 
P.O. BOX 475 BY 1550 BEAR CREEK ROAD 
ROSS IIH 45061-0475 OM RID& TN 37831 

L T. MRpm Am ERS 

RI FS FER -2 
PHOFR 615-482-9707 

AwANcEDscIENcEsl INC. 

W1602-04 M]2W.@G 
under separate cover 

WE IDMTIFICATION 
03582 
03583 

TEST CODES and NA#s used on this reaart 

Pu239 Pu-239,240 
R M  Ra-226 
RM2W Ra-m 
SRWW Sr90 
TC99U Tc-99 



ITRSL Oak Ridge RwB\T Wort Order t R M  
#:ited: 09/09/88 Results by  %le 

W"tE ID 03582 FRACTIUNOlA TESTCOoERi N A K W  SPEC 
Date & Timeollected OsIoglEfg category C r  

UNITS pCi/l 
WRTN 10/10/88 

H S P E C  RESKT 2 S I W  IlT1IR 
Ilk226 

cs-137 , 00 RA-228 
RU-106 (150 u-234 

u-235/236 
v-238 
w238 
w-239/240 
ntm 
TH-230 
nt232 
w-237 
9-90 
TC-99 
TH-TOTAL * 

VERIFIED BY SM. 

RESUT 2-SIW 
(1. 0 
Q. 0 
3.0 0.5 
(1.0 
4.4 0.7 
(1. 0 
(1.0 
(1.0 
(1.0 
(1.0 
<I. 0 
(5.0 
a. 0 
Q 

U-TOThL* 13 2 
iUni ts-ug/ 1 

SMLE ID 03503 FRACTIMMA TEST C O W C S  NcyE6A)81A SPEC 
Date & Time-Collected 09/OslBB   ate gorp cc 

UNITS p C i / l  
MTN 10/10/88 

W S P E C  RESUT 2 5 1 W  Cm€R 
Rh-226 

CS-137 (20 Rh-228 
RU-106 (150 u-234 

W#5/236 
u-238 
W23a 
Pv-239/240 
nt2a 
w230 
Tit232 
w-237 
sR-90 

VERIFIED BY SDL 

RESUT 
(1. 0 
a. 0 
48.9 
23 
522 
(1.0 
(1.0 
(1.0 
(1.0 
(1.0 
a. 0 
(5.0 

2-51w 

6.0 
0. 5 
6.4 

Tc-99 (30.0 
TH-TOTALt 0 
U-TOTAL * 169 27 
Wni t s-ug / 1 



IlR% O a k  R i d  e REWRT Work Order # R W 5 6  #Ai: N/o~/w 10!10/8E 16: 27: 17 

REPORT AWANCED SCIDSCES, INC. PREPARED IT/RADIOLOGICAL SCIENCES LAB. 
BY 1550 BEAR CRW ROAD 

TIFIED BY 
ATTEN ERS 
PHQK 615-462-9707 OMMT JIH WMY 

m P.O. BOX 475 
ROSS, OH 450614475 

ATTENL T. MlRpHy 

CLIENT R I  FS FER - 3  
mANY AWANMD SCIENCES, INC. 

FACILITY 

m ID GROIIW WTER WLES 
TAKEN 
TRANS 
TYPE 

P.O. P 866A21602-M M)203.0204 
INVOICE under sesarate cover 

WLE IMHTIFICATION 
03447 6s 6A)81A SPEC 

TEST CDDEls and NA#s used on t b i r  r e p o r t  

02 03503 t?237 NP-237 
03 03507 Pu238 Pv-238 

Pu239 P\)-239,240 
R W  Ra-226 
RA228W Ra-228 
sR9ow Sr-90 
Tc39y Tc-99 
nQ2a TH-228 
m TH-230 
THm TH-232 
THMTW TwlRIUfl TOTAL 
VrJ4 u-234 
v235 u-m1U-23 
w38 1)-238 
UmTW URANIM TOTAL 

B 
I -  



6 4 9 4 '  

ITRSL Oak Ridge REPORT Wart Order 4 R8-09456 
ived: 09/08/88 Results b y  *le 

LE ID 03447 FRACTIW 01A T E S T C U D E E  M G A e B ( A S P E C  
Cate9or9 cc (11876 Date b T i a o l l e c t e d  W l O ~  

&' 
WITS pCill 
WTN 10/10/88 

MIMASPEC RESUT 2-SIW OTHR 
Rkpb 

CS-137 (20 RA-228 
RU-106 (150 u-234 

u-235/236 
1)-239 
Pu-238 
Pu-m/240 
lH-228 
lH-230 
w232 
w-237 
91-90 
TC-99 
wTuTAL 

VERIFIED BY SDL 

RESUT 2-SIW 
(1.0 
u. 0 
2 1  0.4 
(1.0 
5.7 0.8 
(1.0 
(1.0 
(1.0 
(1.0 
(1.0 
(1.0 
(5.0 
(30.0 
(4 

U-TOTAL+ 15 3 
icmi ts-ugll 

WLE ID 03503 FRACTION02A TESTCtEB NAK6(w(ASPEC 
Date & Timollected W l O T I 8 B  Categorq C- 

UNITS pCi/l 
WRTN 10/10/88 

VERIFIED BY SOL 

61vIw\sPEC RESUT 2-SI6)IA OTHR RESUT 2-SIGtM 
RA-226 (1.0 

cs-137 Qo w228 (3.0 
Wlob (150 u-234 39.3 5.5 

#-235/236 3.2 0.8 
u-23 140 18 
w23a (1.0 
PF239/240 (1.0 
TH-220 (1.0 
TH-230 (1.0 
TH-232 (1.0 
w-237 (1.0 
SR-90 (5.0 
TC-99 (30.0 
TH-ToTAL* (b 

#-TUTAL+ 378 63 
Mi ts-ugil 



ITRSL Oak Ridge RW#IT Wort Order 4 RgowSb 
ived: 09/08/88 Results b y  % $ l e  

LE ID 03507 FRACTIWWA TESTCtlDE6s M H S P E C  
Date & T i a o l l e c t e d  09/077E8- Categor9 cc 02134 

WITS p C i / l  
WRTN 10/1o/w 

M S P E C  RESVLT 

CS-137 (20 
RU-106 (1% 

MlIFIED BY s)L 

RESUT 2-SIW 
(1.0 
Q. 0 
712 101 
76.7 12 0 
3809 534 
(1.0 
(1.0 
(1.0 
(1.0 
24 
(1.0 
(5.0 
(30.0 
0 
R E + 3  1.4W 

0.5 



ITRSL Oak R i d  e REPORT b r t  Order I) RB-ow67 agfited: 09/13/88 10!10/88 16: 29: 28 

REPORT ADVANCED SCIENCES, IN. PREPARED IT/RADIOU]GIW SCIENCES LAB. 
TU P.O. BOX 475 BY 1550 BEAR CREEK ROAD 

ROSS, OH 45061-0475 OAK RID& TN 37831 

e 
cee*rIFIED BY 

M a C T  
ATTENL T. lRlRpm Am ERS 1 

CLIENTRIFSFER WLES 3 
PHOPIB: 615-402-9707 

CWW ADVANCED scID(cEs, INC. 
FACILITY 

JIH HABW 

WoRn ID GROVM) WATER WLES 
T4KEN 
TRANS 
TYPE 

P.O. # BbbA21Mn-04 60203.0204 
INVOICE under separate cover 

WE IDENTIFICATIDH TEST MDES and N K S  used on this report 
u03584 6s W SPEC 
02 03585 m w-237 
03 03586 Pu23a P W 3 8  

Pm PbmJ240 
R W  Ra-226 
R422W Ra-228 

T W U  Tc-99 
nQ2a Tit= 
Tte30 Tit230 
l?e32 Tit232 
M O T U  M I W  TOTAL 
u234 1J-234 r- 

Uns u-235,u-236 - u23 u-23a 
m URANIMrnTAL 

- sR3ow Sr-90 D 

i 



ITRSL Oak Ridge REPORT Work Order # Rt)dw67 
eived: 09/13/88 Results b y  Sarple 

WLE ID 03584 FRACTION02 TESTCOMCS # A # W S p E C  
Date I Tim Collected W / l Z / B B  Catagorq cc on14 

WITS pCi/l 
WRRl 10/10/88 

GIVDIASPEC RESUT 2-SIW DMER 
W22h 

cs-137 Qo Rk22B 
RU-106 (150 U-234 

U-235/236 
rn 
wm 
wm/240 
W22E 
ntm 
TH.232 
w-237 
91-90 
TC-99 
wmAL + 

WIIFIED BY SOL 

RESLT 2SIW 
(1.0 
(3.0 
(1.0 
u. 0 
1.8 0.5 
(1. 0 
(1.0 
(1.0 
(1.0 , 

(1.0 
(1.0 
a. 0 
a. 0 
Q 

U-TurhL* 2 1 
Wnits-ug/l 

UNITS pCi/l 
WRTN 10/10/88 

MRIFIED BY s# 

MMlAsPEC RESUT 2-SIW 0T)IER RESULT 2-SIW 
Rk22h (1.0 

CS-137 00 W22a a. 0 
RWM (150 U-234 (1.0 

I)-235/23b (1.0 
I)-= (1.0 
Pu-238 (1.0 
Pu-239/240 (1.0 
TH-228 (1.0 
lH-230 (1.0 
w232 (1.0 
w-237 (1.0 
s-90 (5.0 
TC-99 a. 0 
TH-TOTAL+ Q 
U-mlL., (1 
Mi ts-ug/l 



1 ITRSL Oak Ridge Rw#IT Work Order I R6-09-067 
eived: 03/13/88 Results b9 Sample 

LE ID 03586 FRACTIWWA TESTCODECS M 6 A m A s P E C  
btegor9 cc - Date P T i a o l l e c t e d  W / l T  

UNITS pCi/l 
mTN 10/10/88 

W t M S P E C  RESUT 

(3-137 (20 
RU-106 (150 

VERIFIED BY SK 

2-SIW m RESUT 2-SICM 
R4-226 (1.0 
w220 a. 0 
I)-234 (1.0 
w28/236 (1.0 
u-238 (1.0 
PU-238 (1.0 
w239/240 (1.0 
TH-228 (1.0 
THPO (1.0 
w232 (1. 0 
Np-237 (1.0 
SR-90 a. 0 
TC-99 a. 0 
lltTOT4lt (b 
U-TUlALt 1 1 
ioni t 5-91 1 



SAMPLE ANALYSIS RESULTS ROUTING SLIP 0 
FROM: Heather Bond, AS1 DATE lo -07 - $8 

TASK SAMPLE NUMBERS DESCRIPTION RVFS FILE 

0 3.2.1 
0 3.2.1 

3.2.4 
0 3..3 
0 3.3 
0 3.4.2 

3.5 
@ 7.3 
c 9.2 

0 9.3 
0 9.3 

07000 - 08999 
10000 - 10999 
03000 - 04999 
01000 - 02999 
09000 - 09999 
05000 - 06999 
00000 - 00999 
-_----__-_-__________ 

Subsurface Soils - On-Site 
Subsurface Soils - Off-Site 
Ground Water 
c 1 s u e - w .  Eocc RINS&n? 
Surface Water 
Sediment 
Surface Soils 
Ecological 
Urinalysis 
RCRA Analyses 

Surface Water - ZOI 
Sediment - ZOI 

6.14 
6.14 
5.14 
7.14 
7.14 
4.14 
8.14 
2.10.12 
15.2.14 

15.3.14 
15.3.14 

DISTRIBUTION 

Carr, D .  Cutting.P. Gaillot, G . (All 3 . 2  . X) 
(5 Copies) 0 Len% R. Galbraiih, R .  

0 Krauss, M. 0 Von Loh, J. (All 3.5) 0 Frazier, J. (All 3.4.X)  
0 Krieger. J. 0 Wide, R .  Weick, W .  
0 a 0 Poliziani, J ., (All 7 .3) 
0 0 Capacci,M. 
0 a 0 

SAW9-23 



ITRSL Oak R i d  e REPORT 
0993O/se 11:23:u 

Wort Order # lMiIW64 

A W I R T A D V ~ S C I E N C E S ~  IN.  PREPARED IT/RADIOUIGICAL SCID(#s LAB. 
TO P.O. BOX 473 BY 1550 BEAR CREEK ROAD 

ROSS, QI 45061-0475 OAn RIDGE, lN 37831 

AlTENL T. MlRpHy A T E N  ERS 
PHlM 615-482-9707 

CUMTRIFSFER -1 
mAwy WAmW SCIENCES, IN.  

FMILXTY 

INVOICE under oeoarate cover 

tbis report 



4 9 4  

MIts pCi/l 
UIm w/29/w 

VERIFIED BY SDL 

RESULT 2sI6Nn 
(1.0 
a 0  
(1.0 
(1.0 
(1.0 
u. 0 
(1.0 
(1.0 
(1. 0 
(1.0 
(1.0 
(5.0 
a. 0 
Q 

WITS pCi/ l  
WRTN 09/29/88 

UERIFIED BY SDL 

RESUT 
(1. 0 
a. 0 
(1.0 
(1.0 
1.0 
(1.0 
(1.0 
(1.0 
(1.0 
(1.0 
(1.0 . 
(5.0 
c#). 0 
Q 
2 

2-51w 

0.3 

1 



ITRg Oak Ridge REPORT Uork Order I R8-0HM 
eived: 08/11/88 Results bp Sample 

*LE ID 03561 FRACfIM03A TmcaEQ ME6AltnspEc 
Date & Tiaollcctcd oB/ll/sB Qtegor9 cc- 

me 
WITS pCi/l 
m 09/29/88 

M S P E C  RESULT 

CS-137 a 
RU-lo6 (150 

VERIFIED BY SUL 

2SIW m REsuf 
Rh-226 (1. 0 
Rka28 C3.0 

u-p5/236 (1.0 
u-?3a 19.7 
wpe (1.0 
w239/240 11.0 
TH-22a (1.0 
TH-230 (1.0 
Tit232 (1.0 
w-237 (1.0 
SR-90 (5.0 
TC-99 a. 0 
wmrAL* (b 
u-TuT&* 53 
iuni t s-ugll 

7.7 

2-SIrn 

1.1 

25 

a 

SMU ID W94 FRACTION04A TESTCIECS NAlEWlMSPEC 
Date & Tiaollected 08/1I/BB Category cc onBB-- 

UNITS pCi/l 
mTN 07/23/88 

M S P E C  RESUT HIM DMER 
R4-224 

(3-137 00 Rh-22a 
RU-lob (150 u-234 

u-235/236 
u-23 
wpe 
Pv239i240 
TH-229 
ntpo 
TH-232 
19-237 
s-90 
TC-99 
ntmnL 
u-mnL * 
Wni ts-ug / 1 

VERIFID BY SIX. 

RESU.T H I W  
28 0.7 
uo 
1.1 0.3 
(1.0 
1.4 0.3 
a. 0 
(1.0 
(1. 0 
(1.0 
(1. 0 
<I. 0 
(9.0 
Qo. 0 
(b 
3 1 



6 4 9 4  

ITRSL Oak Ridge REPORT LImt Order # RB.oBoM 
eivtd: 08/11/88 Results bg *le 

SAlPLE ID 03493 FRAcTImosA TESTCODESS NA)IEMSPEC 
Date I t  Ti#ollectel WlIISB Qtegmp - e 

WITS p C i / l  
UlTN 09/23/88 

CAWSPEC RESUT 

mIFIED BY SM. 

2-SIW UnER RESUT 2-SIW 
RA-a6 u. 0 
Rkpe (5.0 
vzu 1.7 0.3 
w351236 u.0 
u-239 2 0  0.4 
pv238 (1.0 
WmR# (1.0 
ntpe (1.0 
TH-23 (1. 0 
TH-232 (1.0 
w-237 (1.0 
SR.90 a. 0 
lc-w 30.3 8.0 
THTDlPL* (4 
U-IDIpL+ 9 2 
Wnits-ugll 

WITS pCi/l  
WRTN 03/23/88 

VERIFIED BY 911 

CAWSPEC RESUT 2-SIW (JTHR RESUT 2-SIW 
RRpb (1. 0 

cs-137 00 AA-228 a. 0 
RU-lob (150 M (1.0 

w35/236 (1.0 
U-m (1. 0 
wpe (1.0 
Wa9/240 (1.0 
w228 (1.0 
THm) (1.0 
w232 (1.0 
w-237 (1.0 
sR-90 (5.0 
Tc-99 a. 0 
WmTAL+ Q 
U-mN.* (1 
Wnits-ugll 



ITRSL Oak R i d  e REpcRf 
WhO/Se 1247:59 

Wort Order # iWlW33 

RWlRT A w m  scIENc€sl INC. PREPARED IT/RADIROGICAL SCIENCES LAB. 
m P.O. Box 479 BY 1590 BEAR CREEK ROAD 

ROSS, M 45061-0475 OWIRIMi TNJ1831 

ArnL 1. MlRpHy ATTEN ERS 

FACILITY 

w a W I D ~ W A T E R % I W . E S  
TAKEN 
TRANS 
PlPE 

P.O. t866A216CK-M mo3.0204 
IMlOICE under reoarate cover 



6494 

UNITS pCi/l 
alN Q9/27/B8 

VERIFIED BY Su 

RESkT HIW 
(1.0 
a 0  
(1.0 
(1.0 
Cl. 0 
(1.0 
i l .  0 
(1.0 
(1.0 
u. 0 
(1.0 
a. 0 
(30.0 
0 

u-mAL+ (1 
+Units-ug/l 

WITS pCi/l 
WRTN 09/27/88 

VERIFIED BY s# 

REsuf 2-slW 
(1.0 
a. 0 
(1.0 
(1.0 
(1.0 
(1. 0 
(1. 0 
(1.0 
(1.0 
(1.0 
(1. 0 
(5.0 
(30.0 
(2 
(1 



6494 

WITS pCi/l 
mm 09/27/00 

GAMASPEC RESUT 

CS-137 Qo 
RU-106 (150 

ERIFIED BY SDC 

2SIW 0T)IER RESUT 2SIW 
Rk226 (1.0 
RA-228 C L O  
u-231 5.9 1.0 
u-235/236 (1.0 
U-m 4.7 0. B 
PW38 (1.0 
w239/24Q ‘(1.0 
lit220 (1.0 
lH-230 (1.0 
lit232 (1.0 
w - m  (1.0 
sR-90 (5.0 
Tc-99 a. 0 
TH-mTAL+ Q 
U-T[ITAL+ IS 3 
Wnits-ug/l 

UNITS pCi/l WtIFIED BY SDL 
WlTN 09/29/88 

RESUT 2-5ICtM 
(1.0 
a. 0 
10.3 1.4 
(1.0 
8.4 1.2 
(1.0 
(1.0 
(1.0 
(1.0 
(1.0 
(1.0 
(5.0 
a. 0 
(3 
25 4 



6494 '  

ITRSL Oak Ridge REPORT Work Order I RBdB-153 
Results b9 Simple 

FffRCTIM05A lESTCOCE6s NAlECMIMSPEC 
Date & TiGTollected Categor9 

WIT5 pCi/l 
rn 09/29/88 

CAMSPEC RESUT 

-137 00 
RU-lob (150 

VERIFIED BY s# 

RESUT 2sIW 
1.1 0.5 
3.7 1.3 
7.6 1.0 
(1.0 
5.9 0.9 
(1.0 
Q. 0 
(1.0 
(1.0 
(1.0 
(1.0 
(5.0 
a. 0 
(b 
19 3 



ITR% Oat R i d  e REPORT 
WhOlSe 11: 41: 27 

Work Order # R868-137 

WORT AWWW) S C I m ,  INC. PREPARED ITIRADIOUIGICAL SCIOYCES LAB. 
TO P. 0. B O X  473 

ROSS, OH 456614475 

Am L. 1. MIltpHy ATTEN ERS 

FACILITY 

WORK ID GROUND WTER S#LES 
T M N  
TRANS 
WE 

P.O. # 866(\21602-04 m.03.02.04 
IWICE under separate cover 



t 

6 4 9 4  

ITA= Oak Ridye RWRT 
Results B9 Sanple 

Uork Order # lMiM-137 

ID M300 FRACTIMOlA TESTCODEQ W K M S P E C  
Date I TiMollectcd Os125189 ~atogorg cc C 

WITS !CUI 
m WI2M80 

WIFED BY SK 

REsuf 2-sIcwI\ 
(1.0 
a. 0 
1.8 0.4 
(1.0 
2 4  0.5 
(1.0 
'(1. 0 
(1.0 
(1.0 
(1. 0 
(1.0 
(5.0 
60.5 10.0 

WITS p C i / l  
m 09/26/88 

WRIFIED BY SDL 

RWLT 2sIW 
(1.0 
C3.0 
u. 0 
(1.0 
(1.0 
(1.0 
(1.0 
(1. 0 
(1.0 
(1.0 
(1.0 
(5.0 
M. 4 11.0 
2 1 .  
0.9 0.1 



: 6494 

ITRSL Oak Ridge RWRT Work Order # R8.08-137 
Results b9  S q l e  

WITS pCi/l 
WlTN 09/26/88 1 

VERIFIED BY SK 

-1 2-SIW 
(1.0 
a 0  
1.1 0.3 
(1.0 
(1.0 
(1.0 
’(1.0 
(1.0 

wpo (1.0 
TH-232 u. 0 
w-237 (1.0 
SR-90 a. 0 
Tc-99 49.3 9.1 
m-mrAL* (3 
U-mAL + (0.1 
+hi ts-u j J 1 

WITS pCi/l 
WIT# 09/26/00 

VERIFIED BY SDL 

6AmAspEc RESUT 2sIW OTtER RESUT 2-S16)Y\ 
Rkpb (1.0 

CS-137 al R&2a a 0  
RU-lob (150 +a4 u. 0 

I)-23!/23 (1.0 
U-238 (1.0 
Pu-218 (1.0 
w-2391240 (1.0 
w228 (1.0 
wm (1. 0 
wp2 (1.0 
19-237 (1.0 
91-m a. 0 
Tc-99 a. 0 
THmTAL+ 0 
U-m& + 0.3 0.1 
mi t 0-up / 1 



ITRSL Oak Aidgc RwRf Uo?k Order 4 WW-137 
Results bq Siuplc 

WITS p C i / l  
m 09/26/83 

WIFIED BY SDL 

RESUT 2-s1c)ll\ 
(1. 0 
a. 0 
14.9 1.8 
(1. 0 
14.5 1.8 
(1.0 
(1.0 
(1. 0 
(1.0 
(1. 0 
(1.0 
(5.0 
(30.0 

RESKT MIW 
(1.0 
(3.0 
a. 0 
(1.0 
(1.0 
(1.0 
(1.0 
(1.0 
(1.0 

' (1.0 
(1.0 
(5. 0 
(30.0 
Q 
a. 1 



D 

UlITS p C i / l  
. WlTNw/nm 

VERIFIED BY SOL 

REsur 251m 
(1.0 
a. 0 
(1.0 
(1. 0 
u. 0 
(1.0 
a. 0 
(1.0 
(1. 0 
(1. 0 
(1. 0 
a. 0 
a. 0 
a 

+TOTAL .) 0.6 0.1 
iuni ts-ug /l 

VERIFIED BY SOL 

RESUT 2 5 1 m  
(1. 0 
a. 0 
(1. 0 
(1. 0 
(1.0 
(1.0 
a. 0 
a. 0 
(1.0 
(1.0 
(1.0 
a. 0 
a. 0 
(2 
(1 



ITRSL Oak R i d  e RmuT Work Order I RWSlO7 
m : i i e d :  08/19/88 IdMlas 10: 49 27 

AEWATAWA##DSCIDSCES~ INC. PREPARED IT/RADIUDGICAL SCIENCS LAB. f l  t 
TO P.O. Box 47J 

ROSS, OH 450614475 

A T E N  L. T. MRPW 

CLIENT RI FS FER - 2  
rnM AWAHCEDSCIENCES, INC. 
FACILITY 

WoRn ID GROW MER WLES 
T M N  
TRANS 

TYPE 
P.O. I 866A2lm-04 602.03.02.M 
IINOICE under seaarate cover 

Am ERS 
PHOH615-48H707 ’ , 

WLE IDEHTIFICATIM TEST co#s and Nll)lff used on tb 
0103506 6s W SPEC 
02 03507 tu237 w-237 
03 03508 PuZm Pv-238 

puzjg W239I240 
RAPbW Ra-226 
RA22BW Ra-228 

03563 sR9ow Sr-90 
Tc99w Tc-99 
THa28 TH-228 
ne30 TH-230 
TH232 ntm 
m TMRIun TOTAL 
u234 u-234 
w3s u-235,u-236 
v238 u-238 
UmTW llRAllIMTuTAL 

\ 

I report 



ITASL Oak Ridge RwRf 
Results b y  %le 

Wort Order # R9-03-107 

WITS pCi/ l  
WRm 09/26/88 

MRIFIED BY S k  

W S P E C  R E U T  24IW 4llH RESUT MICRA 
Rk22h u. 0 

CS-137 c20 Rkm Q O  
RU-106 (150 b234 1.4 0.3 

u-235/236 u.0 
u-rn (1.0 
wpa u. 0 
Pv239/240 '(1.0 
TH-228 (1.0 
TH-230 (1.0 
w232 <l. 0 
cp-237 (1.0 
s-90 20.2 2 7  
TC-99 5910 556 
wmAL+ (4 
u-TMAL* 1 1 
fUnitr-uy/l 

UNITS pCi/l 
WATN 09/23/86 

MRIFIED BY SDL 

M9EC REs1ILT 251W DTHR REsuf 2-SIW 
R k a  (1.0 

cs-137 00 RA-228 (5.0 
RU-106 (150 u-234 002 192 

U-23SI236 117 30 
v-238 3879 920 
w23a (1.0 
w239/240 (1.0 
TI+= (1.0 
WPO 1.3 0.4 
TH-232 4.8 0.9 

t 

w-237 u. 0 
9-w (5.0 
TC-99 a. 0 
ntTOTAL+ 43 8 
U-TMk* 1.EM 0.2EM 
r(lnits-ug/l 



ITRSL Oak Ridge REPORT Wort Order # R6-0+107 
eived: 08119188 Results bq -le 

WITS pCi/l 
YlTN WIW88 

KRIFIED BY s# 

M S P E C  RESUT 2SZW DTHR EW.1 2-s16)11\ 
RApb (1.0 

CS-137 Qo Ilk228 (3.0 
Wl06 (1% u-234 26 0.9 

u-23sla6 (1.0 
u-238 4.8 0.7 
wm u. 0 
w2391240 'U.0 
TH-pa u. 0 
lit230 (1.0 
ni-232 (1.0 
w-237 a. 0 
91-90 (5.0 
TC-99 166 20 
THmTALt a 
U-TUTALr b 1 
+Units-ug/l 

WITS p C i l l  VERIFIED BY SOL 
MRRI 10104188 

WMASPEC RESllLT 2-SIW DTHR RESUT 2SIW 
Rkpg (1.0 

cs-137 (20 Rkpa a. 0 
I#-106 (150 u-234 661 83 

u-23.51236 30.3 4.2 
u-238 1391 169 
w23a (1.0 
w239/240 (1.0 
TH-228 1.4 1.0 
TH-230 (1.2 
TH-232 25 1.2 
w-237 u. 0 
91-90 a. 0 
Tc-99 a. 0 
WToTAL* 23 11 
u-mAL 4 15E+3 O.E+3 
+Units-ugll 



. .  : .. . ~~ 

ITRS Oat Ridge REfQlT Wart Order # -107 #!:if,: w/19/@ Results b y  Saaple 

sA)BLE ID 03292 mAcTrmosA r m c o l l ~ s s  N ~ Y E ~ A ) ~ ~ ~ \ S P E C  
Date & Tiaollected 08/18/88 CJtegorg c- 

\ 

UNITS pCi/l 
wRT# 09/28/88 

WERIFIED BY SDL 

6AmAspEc RESUT 2SIW Ufl€R RESKT 2-SIW 

CS-137 00 
RU-106 (190 

WLE ID 03562 

UNITS p C i / l  
WlN 09/23/88 

(1. 0 
u. 0 
(1.0 
(1.0 
(1.0 
(1. 0 
*a. 0 
(1.0 
(1.0 
(1.0 
(1.0 
(5.0 
(30.0 
(2 
(1 

. 

WERIFIED BY SDL 

RESUT 2SIW 
(1.0 , 

a. 0 
(1.0 
(1.0 
(1.0 
(1.0 
(1.0 
(1.0 
(1.0 
(1. 0 
(1.0 
(5.0 
a. 0 
3 2 
0.8 0.2 



IlRSL Oak Ridge REPORT Work Order t RHR-107 
eived: 08/19/88 Results b g  Sample 

m ID 03563 FRACTION07A TEST CODESS # I y E H s p E c  
Date & TinCollected 08/18/88 Qtewrl cc om 

89' 
WITS pCi/ l  
WlTN 09/28/88 

CS-137 Qa 
RU-lob (150 

VERIFIED BY SOL 

2-SIW 0T)IER RESLT 241W 
RA-226 u. 0 
Rkza a. 0 
u-234 u. 0 
W2331236 (1.0 
u-238 (1.0 
w2a (1.0 
w239/240 (1.0 
TH-228 (1.0 
TH-230 (1.0 
TH-m (1.0 
tQ-237 (1.0 
91-#) a. 0 
Tc-99 a. 0 
TltmrALi  Q 
W r n k  (0.1 
iUlits-ug/l 



6 4 9 4  

SAMPLE ANALYSIS RESULTS ROUTING SLIP 
FROM: Heather Bond, AS1 DATE IO - I \  -86 

TASK SAMPLE NUMBERS DESCRIPTION RVFS FILE 
(7 3.2.1 07000 - 08999 Subsurface Soils - On-Sie 6.14 
(7 3.2.1 10000 - 10999 Subsurface Sols - OffSite 6.14 
H 3.2.4 03000 - 04999 Ground Water 5.14 

3.3 01000 - 02999 Surface Water 7.14 

rJ 3.3 09000 - 09999 Secfiment 7.14 

3.5 OOOOO - 00999 Ecological 8.14 

I-J 7.3 
RCRA Analyses 15.2.14 0 9.2 

[7 9.7 20280-20314 Kerosene Tark 15.7.14 

El 3.8 20315-20349 Buildng 69 Investigation 3.12.14 

0 9.2 20350 - 20384 Storm Water Retention &sin 15.2.14 
9.3 01000-02999 Surface Water - ZOI 15.3.14 

0 9.3 09000-09999 Sediment - ZOI 15.3.14 

Q 9.4 07000-08999 Subsurface Soil - RCRA Wells 15.4.14 

@ 9.8 03000 - 04999 Ground Water - RCRA Round 6 15.8.14 

(7 3.4.2 05000 - 06999 Surface Soils 4.14 

a 3.8 20000 - 20279 Building 69 Investigation 3.12.14 
Urinalysis 2.10.12 --_--_-__--__________ 

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

3 
u-.--can:@ @Gp=) 

0 Jones. 0 .  
0 Krauss.M. 
0 Krieger. J .  

a 

CI 
a 
0 

0 

DISTRIBUTION 
CUttinQP. 
Lenyk, R . 

Gaillot G.  (All 3.2. X) 
M Galbraith, R .  

Von Loh, J .  (All 3.5) 
wilde. R. 0 Yeasted J .  

0 Frazier, J .  (All 3.4. X) 

Murphy, L. Weid<. W. 
0 Thomas, B. (All 3.4. X) , 

CapacciM. 



' 6 4 9 4  
! 

ITRSL Oak R i d  e RwaFf Work Order 8 R8-07-143 
ived: 07/29/88 10!05/88 11: 34: 25 

&O!IT AMrANcED SCIWCESi INC. PREPARED ITIRADIOLOGICAL SCIENCES LAB. 
TO P. ROSS, 0. BOX OH 475 450614473 BY OAK 1550 RIDGL BEAR CREEK TN 37831 ROAD qmddT Q1 

IFIED BY 
AllENL T. MIRPHY ATTEN ERS 

a m  RI FS FER -3 
(XPPANY AwANcm scIDI#sl INC. 

PHONE 6 1 M - 9 7 0 7  CONTACT JIH HARKY 

FACILITY 

WORKID6RRIFB)YAERSAlPLES 
T M N  
TR#s 
TYPE 

P.O. # W l b 0 2 - 0 4  602.03.azOs 
IM). # 4736704 



6 4 9 4  
lTRsL Oak Ridge RW#IT Work Order # R8-07-143 

eived: 07/29/88 Results By S a p l a  ' 

ID 03278 FRACTIWOlA TEsTcDoE6s N l y E W s P E C  
Date & T i a o l l e c t e d  071- Cateqorq cc 01787 

WITS p C i / l  
WRTN 08/19/88 

VFRIFIED BY ST 

RESVLT 2-SIW 
(1.0 
a. 0 
1. 5 0. b 
(1.0 
(1.0 
(1.0 

1.2 0.4 
1.4 0.5 
(1.0 
(1.0 
8 3 
a. 0 
(5.0 

51.0 

U-rn&t (1 
mits=uy/l 

VNITS pCi/l 
WRm 10/04/w 

UERIFIED BY s# 

RESUT 2-SIW 
(1.0 
a. 0 
7.7 1.2 
(1.0 
9.9 1.4 
(1.0 
(1.0 
(1.0 
(1.0 
(1. 0 
(1.0 
(4 
a. 0 

91-90 (9.0 
1)-m4Lt 33 5 
mits=ug/l 



6494 
ITRSL Oat Ridge REPORT Wort Order t RB-07-143 

ived: 07/29/88 Results b y  Sample 

ID 03385 FRACTIONWA TESTCODER NAK61w(ASPEC 
Date b T i a o l l e c t e d  07126788 Category cmm 

NITS p C i / l  
IlRm lO/Ml00 

UERlFIED BY SOL 

REsuf 2-SIW 
(1.0 
a. 0 
7.3 1.1 
(1. 0 
10.0 1.4 
(1.0 

(1.0 
(1.0 
(1.0 
(1.0 
7 4 
a. 0 
(5.0 
29 5 

(1.0 

-. . ... 



SAMPLE ANALYSIS RESULTS ROUTING SLIP 
FROM: Heather Bond AS1 DATE IO& 19-20 

TASK SAMPLE NUWiBERS DESCRIPTION RVFS FiLE 

IJ 3.2.1 07000 - 08999 Subsurface Soils - On-Site 6.14 
a 3.2.1 10000 - 10999 Subsurface Soils - Off-Site 6.14 

Ground Water 5.14 
0 3.3 01000-02999 Surface Water 7.14 
a 3.3 09000-09999 Sedmerrt 7.14 
0 3.4.2 05000 - 06999 Surface Soils 4 .14 
E 3 . 5  00000 - 00999 Ecological 8.14 
c 7 . 3  
'L ' 9 . 2  

gl 3.2.4 03000 - 04999 

Urinalysis 2.10.12 ____--_-------------- 

RCRA Analyses 15.2. ? 4  

9 .3  01000-G2999 Surface Water - ZOI 15.3.14 
E 9.3 09000-09999 Sediment - ZOI 15.3.14 

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

DIS TRlBUTlON 

I Carr, D3 Cutting.P. I Gaiilot, G . (All 3 - 2  . X) 

0: Krauss, M. 0 Von Loh, J .  (All 3.5) 0 Frazier, J .  (All 3 . 4 . X )  
S Krieger, J .  0 Wilde, R .  Weick, W .  
G 0 0: Poliziani, J . (All 7 .3 )  
0 a H Capacci,M. 
5 cl Moore, S .  

(5 Copies) 0 Lenyk, R .  Gaibraith, W. 



INTERNATIONAL TECHNOLOGY ANALYTICAL 
-CORPORATION SERVICES 

1550 Bear Creek Road P 0 8 0 x  549 Oak Rldge Tennessee 37831 0 61 5-482-9707 

CERTIFICATE OF ANALYSIS 

TO: ASI-Fernald Office DATE REPORTED: October 18,1988 
ATTN: L. T. Murphy PROJECI' CODE: ITNT 3 5 19 1 
10845 Hamilton Cleves Road ORDER NUMBER: 602 03.02.04 
Ross, OH ,45061 PAGE 1 OF 3 

464042.08 

Sample Description: Three (3) water samples received July 25, 1988 

Concentration units are mg/liter (ppm) 

METALS 

Arsenic 
Barium 
Cadmium 
Calcium D Chromium 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Molybdenum 
Nickel 
Selenium 
Silver 
Sodium 
Mercury 
Potassium 

03362 

c0.2 
0.07 

co. 002 
117 

co. 02 
<o. 01 

C0.05 
26.6 

<o. 02 
c0.02 
c0.2 
<0.01 
11.4 
co. 0002 
3.70 

0.022 

0.102 

03363 

0.28 
0.056 

c0.002. 
99.9 
<0.02 
<o. 01 
2.44 

C0.05 
25.6 

<o. 02 
co. 02 
c0.2 

17.2 

0.232 

0.027 

0.0049 
2.69 

03364 

0.30 
0.159 

<o. 002 
128 

co. 02 
<o. 01 
3.83 

<O. 05 
31.7 
0.353 
0.02 

c0.02 
c0.2 
<o. 01 
65 

<o. 0002 
1.36 

Blank 

c0.2 
co. 002 
<o. 002 
0.1 

<o. 02 
co.01 
CO. 005 
c0.05 
CO. 005 
<o. 001 
c0.02 
co.  02 
c0.2 
co.01 
<O. 05 
<o.  0002 
<0.1 

ApPWed V U  %ssistant Laboratory Manager 
. 

Title 

93-9-85 
000Q92 Accredited by the Amencan Association !or Laboratory Accreditation in the chemical 

held of testing as ILSled in the current AAIA DireCtoly 01 Accredited Laboratones 



. .  . .  

INTERNATIONAL ANALYTICAL 
--- -CORPORATION TECHNOLOGY S-&...W-CE m 
B 1550 Bear Creek Road P 0 Box 549 e Oak Rtdge Tennessee 37831 61 5-482-9707 

CERTIFICATE OF ANALYSIS 

TO: ASI-Fernald Office DATE REmRED.OCtOber 18, 1988 
ATTN: L. T. Murphy PROJECT CODE.ITNT 3 5 19  1 
10845  Hamilton Cleves Road ORDER m B E R : 6 0 2  03 - 02 04 
Ross, OH 4 5 0 6 1  PAGE 2 OF 3 

464042.08 

Sample Description: Two ( 2 )  water samples received July 25, 1988 

Concentration units are mg/liter (ppm) 

Parameter Client MS %Recovery MSD . ID Conc. Conc. 

Arsenic 
Barium 
Cadmium 
Calcium* 
Chromium 
Copper 
Iron+ 
Lead 
Magnesium* 
Manganese 
Mercury 
Molybdenum 
Nickel 
Selenium 
Silver 
Sodium* 
Potassium+ 

B 
03363 1.20 

1.04 
0.518 

0 .491  
0.978 
2.95 
0.99 

0.703 

II 

11 

I t  

11 

It 

II 

II 

I1 

II 

94.8 

24.5 

03362 1.05 
03363 0.874 ' . 

1.00 
1.06 
0.978 

II  

II  

II  

II  16.4 
03363 4 .81  

12  0 
98.5 

104 

98.2 
97.8 
50.8 

99 

94.2 
105 
87.4 

100 
106  

95.1 

2 1 1  

1.27 
1.09 
0.540 

1 0 1  
0 . 5 2 1  
1 .02  
3.10 
1.06 

0.737 
1.00 
0.982 
1.03 
1 .00  
1.03 

4.33 

26.4 

18.0 

%Recovery RPD 

127 
103 
108 

104 
102 
6 5 . 1  
1 0 6  

1 0 1  
1 0 0  
98.2 
103 
100  
1 0 1  

163 

5.7 
4.3 
4 . 1  
6.7 
5.9 
3.8 
4.7 
6 .8  
7 .4  
4 .7  
4.9 

1 1 . 6  
2.7 

.'5. 8 
5.6 
9.5 

10.6 

* Duplicates: no MS, MSD 
+ Sample recoveries outside QC limits due to matrix interference. 

APPrnedbY uu Assistant Laboratory Manager 
Title 

Accredited Sy the Amencan Asso=iation tor Loboratory Accreditation in the chemical 000093 93-9-85 
held 0 1  testing. as  llsted in the current AALA Directory 01 Accredited Labomones 



' 6 4 9 4  
INTERNATIONAL TECH_NQLOGY ANALYTICAL 

-CORPORATION SERVICES 
1550 Bear Creek Road P 0 Box 549 Oak Ridge Tennessee 37831 61 5-482-9707 

CERTIFICATE OF ANALYSIS 

TO: ASI-Fernald Off ice DATE REP0RTED:OCtOber 18 , 1988 
ATTN: L. T. Murphy PROJEm CODE:ITNT 3 5 19 1 
10845 Hamilton Cleves Road ORDER NUMBER602.03.02.04 
ROSS, OH 4 5 0 6 1  PAGE- Of3 

4 6 4 0 4 2 . 0 8  

1 

Sample Description: Three ( 3 )  water samples received July 25, 1988  

Concentration units are mg/liter 

03363  

03364  

Blank 

03362  
03363  
03364  
Blank 

Chloride Fluoride 
13.0 0 . 1 4  

5 2 . 5  0 . 1 4  

97.0 0.14 

< 0 . 5  <0.1 

Total 
Sulfate* Nitrate Phenol Phosphorus 

5 2  <0.1 <o. 01 <o.  01 

2 6  <0.1 <o. 01 <o.  01 

5 8  0 . 1 1 4  CO.01 0.05 

< 2 . 0  <0.1 

Total Orcranic Nitrosen 
CO.1 
<0.1 
<0.1 
CO.1 

<o.  01 
< 

Ammonia 
<0.1 
<0.1 
CO.1 
CO.1 

*Analyzed after holding times. 

APPrmJedbY " vu 
Assistant Laboratory Manacrer 

Title 

Accredited by the Amencan &:lation tor Laboratory Accreditation in the chemical 93-9-85 
field 0 1  testing. as  lmed in the current AAlA Directory 01 Accredited Laboratones 



B 
; -  
L 

INTERNATIONAL ANALYTICAL 
-CORPOB;ATION TECHNOLOGY S-E-W-v-pC-E s 

I 

1550 Bear Creek Road P 0 Box 549 Oak Rldge Tennessee 37831 61 5-482-9707 

- 

CE RTIFI C A E  OF ANALYSIS 

TO: ASI-Fernald O f f  ice DATE REPoRTEmCtober 18 I 1988 
ATTN: L. T. Murphy PROJECT CODEITNT 3 5 18 6 
10845 Hamilton Cleves Road ORDERNUMBER602.O3.02.04 
Ross, OH 45061 PAGE- OF L 

464042.08 

Sample Description: Two (2) water samples received July 20, 1988 

Concentration units are mg/liter (ppm) 

METALS 

Arsenic 
Barium 
Cadmium 
Calcium 
Chromium 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Molybdenum 
Nickel 
Selenium 
Silver 
Sodium 
Mercury 
Potassium 

D 

03352 

c0.2 
0.132 

co. 002 
92.3 
eo. 02 
<0.01 
2.16 

C0.05 
25.5 

co. 02 
c0.02 
c0.2 
co. 01 
9.53 

co. 0002 
1.70 

0.170 

03353 

c0.2 
0.157 

eo. 002 
92.5 
c0.02 
co.01 
1.44 

CO. 05 
25.7 

c0.02 
c0.02 
<0.2 
<0.01 
9.94 

<o. 0002 
1.80 

0.134 

Blank 

c0.2 
co. 002 
co. 002 
co.01 
co. 02 
c o .  01 
CO. 005 
CO. 05 
CO. 005 
co. 001 
c0.02 
co.02 
c0.2 
<0.01 
CO. 05 
co. 0002 
c1.0 

APPWed w 
Assistant Laboratory Manager 

Title 

Accredited by the h e n c a n  k+o=latlon tor LaborOrory Accreditation in the chemical 
field of testing. as llsted in the current AALA Duedoly 01 Accred~ted Laboratones 

93-9-85 



6 4 9 4  
INTERNATIONAL TECHNOLOGY ANALYTICAL 

-CORPORATION S%BVl-C-@S 
1550 Bear Creek Road P 0 Box 549 Oak Rldge Tennessee 37831 61 5-482-9707 

CERTIFICATE OF ANALYSIS 

ASI-Fernald Office DATE REPORTED: October 18 , 1988 ro: 
ATTN: L. T. Murphy PROJECT CODE: ITNT 3 5 18 6 
10845 Hamilton Cleves Road ORDER NUMBER: 602 03.02.04 

PAGE 2 OF 4 
464042.08 

Ross, OH 45061 

Sample Description: Two (2) water samples received July 20, 1988 

Concentration units are mg/liter 

Total 
Chloride Fluoride Sulfate Nitrate Phenol Phosnhorus 

9.6 0.250 80 co.1 co.01 0.075 

14.5 0.250 73 co.1 co.01 0.208 

Blank <0.5 co.1 c1.0 co.1 

03352 

03353 

Blank 

Total Oraanic Nitrosen Ammonia 
co.1 0.100 

-, 0.141 <0.1 

<0.1 <0.1 

<O. 05 

Title 084eO%i 
93-9-85 Accredited by the Amencan Aso:latlon tor Loboratory &Creditation in the chemical 

field 01 testing. as llsted in the current AAIA Directory of Accredited Labanzones 
~~ ~ 



INTERNATIONAL TECHNOLOGY ANALYTICAL 
-COBPOB;ATION SEBW-CES 

1550 Bear Creek Road p 0 Box 549 Oak Ridge Tennessee 37831 61 5-482-9707 0 
CERTIFICATE OF ANALYSIS 

TO: ASI-Fernald Office DATE REPORTEDDCtOber 18, 1988 
ATTN: L. T. Murphy PROJECT CODEXTNT 3 5 18 6 
10845 Hamilton Cleves Road ORDER NUMBERb02.03.03 
Ross, OH 45061 

Sample Description: One (1) water samples 

Concentration units are mg/liter (ppm) 

Parameter 

Arsenic 
Barium 
Cadmium 
Calcium* 
Chromium 
Copper 
Iron 
Lead 
Magnesium* 
Manganese 
Mercury 
Molybdenum 
Nickel 
Selenium 
Silver 
Sodium* 

Client M S  %Recovery 
I D  

03352 
I1 

II 

11 

11 

I1 

II 

II 

II 

II 

I t  

II 

11 

II 

II 

I 1  

Conc. 

0.84 
1.06 
0.457 

0.477 
0.463 
3.06 
0.90 

0.634 
0.0011 
0.943 
0.913 
0.89 
1.02 

93.1 

25.3 

8.87 

* Duplicates: no M S ,  M S D  

- 

84.0 
92.8 
91.4 

95.4 
92.6 
90.2 
90.0 

92.8 
110 
94.3 
91.3 
89.0 
102 

P A G E 3  OF 4 
464042.08 

received July 20, 1988 

M S  D 
Conc. 

0.93 
1.09 
0.475 

0.483 
0.479 
3.11 

93.8 

0.84 
25.8 
0.649 
0.0010 
0.946 
0.943 
0.82 
1.04 
8.99 

%Recovery RPD 

93.0 
96.1 
95.0 

96.6 
95.8 
95.1 
84.0 

95.8 
105 
94 /6 
94.3 
82.0 
104 

10.2 
3.1 
3.9 
0.8 
1.2 
3.4 
1.6 
6.9 
2.0 
2.3 
4.6 
0.3 
3.2 
8.2 
1.2 
1.3 

APProvedbY 0 44 Assistant Laboratory Manager 
Title 

93-9-85 

6900897 
Accredited by the Amencon Awziatlon lor Laborntory Accreditation in the chemical 
held 01 testing as llsted in the current AALA Direclory 01 Accredited Labomones 



r 
INTERNATIONAL TECHNOLOGY ANALYTICAL 

-CORPORATION SERVICES 
1550 Bear Creek Road P 0 Box 549 Oak Rldge Tennessee 37831 61 5-482-9707 0 

CERTIFICATE OF ANALYSIS 

, 1988 
To: ASI-Fernald O f f  ice DATE REPORTED:October 18 

PROJECT CODE: ITNT 3 5 18 6 ATTN: L. T. Murphy 
1 0 8 4 5  Hamilton Cleves Road ORDERmBER:602. 0 3 . 0 2 . 0 4  

Y Ross, OH 4 5 0 6 1  PAGE.- OF 
4 6 4 0 4 2 . 0 8  

Quality Assurance Data Summary 

Parameter Client MS %Recovery -MSD 
ID Conc. Conc. 

%Recovery RPD 

9 9 . 4  0 . 7 0 5  9 9 . 4  0.0 T.Phosphorus 03353  0 . 7 0 5  

9 4 . 0  1 9 . 5  9 9 . 0  2 . 6  Chloride 03352  1 9 . 0  

Fluoride 03352  2.2 
03353  

9 8 . 0  2 . 2  9 8 . 0  0.0 

Nitrate* 03353  0.10 <o. 10 

9 1 . 0  0 . 0 8 8  8 8 . 0  3 . 4  Phenol 03352  0 . 0 9 1  

TKN 03353  0 . 1 6  5 2 . 0  0 . 1 5 8  50.0 1 . 2  

0.2 Ammonia 11 0 . 3 8 9  9 6 . 0  0 . 3 8 8  9 6 . 0  

* Suspended matter lead to non-reproducible results. 

APPrWdbY 0 
A c s i  c t a n t  T . n  

dBOOQd98 
lille 

93-9-35 Acc:edited by the Amencan Assoziation lor LaboMov Accreditation In the chemical 
field 01 testing. as  lsted in the current AALA Directory 01 Accredited Laboratones 



6 4 9 4  
ANALYTI 

SERVIC 
INTERNATIONAL 
TECHNOLOGY 

-CORPC)EATION 

17605 Fabrica Way Cerritos, California 90701 21 3-921 -9831 / 71 4-523-9200 0 
, 

CERTIFICATE OF ANALYSIS 

Prepared for: IT  Corporation 
P.O. Box 549 
1550 Bear Creek Rd. 

' Oak, Ridge, .TN 37830 

Date: October 03, '1988 

Attn: Derryl  Stagg 

Date Received: August 9, 1988 P.O. Number 35 1981464085-07 Job Number 47740/dan 
ITNT 

Thirty-two (32) l i q u i d  samples l abe led :  

CC2645 
CC2646 
CC2647 
CC2648 
CC2649 
CC2650 
CC265 1 
CC2652 

CC2653 
CC2654 
CC2655 
CC2656 
CC2657 
CC2658 
CC2659 
CC2660 

CC266 1 
CC2662 
CC2663 
CC2664 
CC2665 
CC2666 
CC2667 
CC2668 

CC2669 
CC2670 
cc267 1 
CC2672 
CC2673 
CC2674 
CC2675 
CC2676 

Eight  samples were analyzed f o r  t h e  EPA Hazardous Substance L i s t  (HSL) metals 
and molybdenum according t o  EPA Method 6010; i nduc t ive ly  coupled argon plasma 
spec t roscopy.  
7421 and 7740; atomic absorp t ion  spectroscopy furnace.  The r e s u l t s  are l i s t e d  
i n  Table I .  

Arsenic, l ead  and selenium were analyzed by EPA Methods 7060, 

Eight  samples were analyzed f o r  Mercury by EPA Method 7470; atomic abso rp t ion  
spectroscopy co ld  vapor. The r e s u l t s  are l i s t e d  i n  Table 11. 

Eight  samples were analyzed f o r  f l u o r i d e ,  c h l o r i d e  and s u l f a t e  accord ing  t o  
SW846, EPA Method 300.0, The r e s u l t s  are l i s t e d  i n  Table 111. 

Eight  samples were ana ly lzed  f o r  phenol and n i t r a t e  according t o  EPA Methods 
9065 and 352.1. The r e s u l t s  are listed i n  Table IV. 

The Q u a l i t y  Control  Report is l i s t e d  in Tables  V. and VII. 

I certify that this report truly represents the finding of I Reviewed and Approved 

v w Ass istad: Pr3,ect Manager 
Ken Faust! 
Technical  Di rec tor  

I 
Accredited by the Amerrcan Industrial Hygiene Association 000099 

/I' 



INTERNATIONAL TECHNOLOGY COR PORAT ION 

Project ITNT 35198 

Lab Sample numbers cross reference to field numbers. 

03434 

CC2645 
CC2653 
CC2661 
CC2669 
CC2677 

03393 

CC2649 
CC2657 
CC2665 
CC2673 
CC2681 

. 

03435 

CC2646 
CC2654 
CC2662 
CC2670 
CC2678 

03394 

CC2650 
CC2658 
CC2666 
CC2674 
CC2682 

03436 

CC2647 
CC2655 
CC2663 ' 
CC2671 
CC2679 

03395 

CC2651 
CC2659 
CC2667 
CC2675 
CC2683 

03392 

CC2648 
CC2656 
CC2664 
CC2672 
CC2680 

03396 

CC2652 
CC2660 
CC2668 
CC2676 
CC2684 



6 4 9 4  
INTERNATIONAL 
TECHNOLOGY 

-CORPORATION 
ANALYTICAL -S-E-RWC-!-S 

1550 Bear Creek Road P 0 Box 549 Oak Rldge Tennessee 37831 0 61 5-482-9707 I 

CERTIFICATE OF ANALYSIS 

TO: ASI-Fernald O f f  ice DATE REPORTED: October 13,1988 
ATTN: L. T. Murphy PROJECT CODE: ITNT 3 5 19 8 
10845 Hamilton Cleves Road ORDER NUMBER: 602.03.02.04 
Ross, OH 45061 P A G E 1  OF .8 

464042.08 

Sample Description: Four (4) water samples received August 5, 1988 

Concentration units are'mg/liter (ppm) 

Arsenic 
Barium 
Cadmium 
Calcium e 
Chromium 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Molybdenum 
Nickel 
Selenium 
Silver 
Sodium 
Potassium 

Detect ion 
Limit 

0.01 
0.2 
0.005 
5 
0.01 
0.03 
0.1 
0.005 
5 
0.02 
0.05 
0.04 
0.005 
0.01 
5 
5 

METALS 

03434 

ND 
ND 
ND 
92 
ND 
ND 
ND 
ND 
24 
ND 
ND 
ND 
ND 
ND 
12 
ND 

03435 

ND 
ND 
ND 
86 
ND 
ND 
ND 
ND 
20 
ND 
ND 
ND 
ND 
ND 
12 
ND 

03436 

ND 
ND 
ND 
120 
ND 
ND 
ND 
ND 
2 4  
ND 
ND 
ND 
ND 
ND 
9 

ND 

, 

03392 

ND 
ND 
ND 
85 
ND 
ND 
1.1 
ND 
20 
0.20 
ND 
ND 
ND 
ND 
10 
ND 

ND - The analyte was not detected at or above the stated detection limit. 

Assistant Laboratory Manager 
Title 

93-@45 
UOQ10;&. 

Accredited by the Amencan Aso=iation lor Labo~ory Axreditation in the chemlcal 
held 01 testing. as llsted in the current AALA Directory 01 Accrecllted Laboratone 



' 6 4 9 4  
INTERNATIONAL TECHNOLOGY ANALYTICAL 

-CORPORATION SES-W-CES 
1550 Bear Creek Road P 0 Box 549 Oak Rldge Tennessee 37831 61 5-482-9707 

CERTIFICATE OF ANALYSIS 

TO: ASI-Fernald Off ice DATE REPORTED: October 13,1988 
ATTN: L. T. Murphy PROJECT CODE: ITNT 3 5 19 8 
10845 Hamilton Cleves Road , ORDER NUMBER: 602.03.02.04 
ROSS, OH 45061 I 

Sample Description: Four (4) water samples 

Concentration units are mg/liter (ppm) 

METALS 

Arsenic 
Barium 
Cadmium 
Calcium 
Chromium 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Molybdenum 
Nickel 
Selenium 
Silver 
Sodium 
Potassium 

Detection 
Limit 

0.01 
0.2 
0.005 
5 
0.01 
0.03 
0.1 
0.005 
5 
0.02 
0.05 
0.04 
0 .005  
0.01 
5 
5 

03393 03394 

ND 
ND 
ND 
93 
ND 
ND 
ND 
ND 
23 
ND 
ND 
ND 
ND 
ND 
19 
ND 

ND 
ND 
ND 
83 
ND 
ND 
0.8 
ND 
19 
0.25 
ND 
ND 
ND 
ND 
11 
ND 

P A G E 2  OF 8 
464042.08 

received August 5, 1988 

03395 

ND 
ND 
ND 
82 
ND 
ND 
ND 
ND 
18 
ND 
ND 
ND 
ND 
ND 
11 
ND 

03396 

ND 
ND 
ND 
82 
ND 
ND 
ND 
ND 
18 
ND 
ND 
ND 
ND 
ND 
11 
ND 

Blank 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND - The analyte was not detected at or above the stated detection limit. 

Approved bv " V U  
Assistant Laboratory Manaser 

Title 

Accredited by the Amencan kscclatlon for Laboratory Accredltatlon in the =hernia Q)ioloz 
field 0 1  testing. as luted in the current AALA Directory 01 Accredited Laboratones 

93-9-85 



Dt - 

!+ 
Or 
D2 

Ma 
Un 
Da 

mix : Water 
.s: Milligrams Per Liter 
' Analyzed: 8/30/88 

Table 11_ 

Mercury Analyses Summary For 
ITNT 

Project No.: 35198/464085-07 
Met hod 
Det. L 

Sample ID 

CC2653 
CC2654 
CC2655 
CC2656 
CC2657 
CC2658 

CC2660 
cc2659 
\ 

Mercury 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

*3 
7470 9 

m i t :  0.0002 4 
a 
Q 
9 

Table 1 1 1  

Summary of General Chemistry Analysis For 
ITNT 

ix : Water 
s: ' Milligrams Per Liter 
Analyzed : 8/22/88 

Project No. : 35198/464085-07 
Method: 300.0 

Parameter Det. L i m i t  CC2669 CC2670 CC2671 CC2672 CC2673 CC2674 CC2675 CC2676 -------- 
0.77 0.74 0.91 0.73 0.86 ' 0.70 1.8 0.90 Fluoride 0.1 

Chloride 
Sulfate 

0.1 23 24 18 22 43 24 23 23 
0.2 56 56 54 85 65 81 6 1  58 



* I  

D€ - 

v 
w 

Ma 
Un 

ND 

" I U  1 1 - 1  1 I ' I U  
0 -  ,.... ..*- 

21 StaeP Page 4 

Table IV 

Summary of General Chemistry Analysis For 
ITNT 

Project No.: 35198/464085-07 
nix : Water 
s: Milligrams Per Liter 

Parameter Method Date Analyzed Det . L i m i t s  ------ CC2645 CC2646 CC2647 CC2648 CC2649 CC2650 CC265 1 CC2652 

Phenol 9065 8/ 1 1 /88 0.05 ND ND ND ND ND ND ND ND 
Nitrate 352.1 8/30/88 0.1 5.3 4.9 3.3 ND 3.3 0.11 3.6 3.7 

i 

The analyte was not detected at  or above the stated detection l imit .  



TECHNOLOGY INTERNATIONAL ANALYTICAL 
\ SE-RVI-CES %ORPOR;ATION 

1550 Bear Creek Road P 0 Box 549 Oak Ridge Tennessee 37831 61 5-482-9707 0 
CERTIFICATE OF ANALYSIS 

ro: ASI-Fernald Office DATE REPORTED: October 13, 1988 
ATTN: L. T. Murphy PROJECT CODE: ITNT 3 5198 
10845 Hamilton Cleves Road 
Ross, OH 45061 PAGELOF 8 

ORDERNUMBER: 602.03.02.04 

464042.08 

Sample Description: Eight (8) water samples received August 4, 1988 

Concentration units are mg/liter 

Client ID 

03434 
03435 
03436 
03392 
03393 
03394 
03395 
'03396 
Blank 

Ammonia 

c o . 1  
c o . 1  
co .1  
co .1  
<0.1 
co .1  
co .1  
co .1  
c o . 1  

- TON 

<0.1 
co .1  
c o . 1  
co.1 
c o . 1  
c o . 1  
co .1  
c o . 1  
co .1  

Total 
Phosphorus 

0.030 
0.030 
0.100 
0.040 
0.020 

co. 020 
0.030 
0.030 

co.020 

' Assistant Laboratory Manager 

Accrecited by the Amencan /Iw:iation for Laboratory Accreditmion in fhe chemical 00 olos  
field 01 testing. as llsted in the current AALA Directory 01 Accredited Labomtones 93-9-85 



6 4 9 4  
INTERNATIONAL TECHNOLOGY ANALYTICAL 

-CORPORATION SERVICE S 
1550 Bear Creek Road P 0 Box 549 Oak Rldge Tennessee 37831 61 5-482-9707 

CERTIFICATE OF ANXYSIS 

TO: ASI-Fernald O f f  ice 
ATTN: L. T. Murphy 
10845 Hamilton Cleves Road 
Ross, OH 45061 

DATEREPORTED: October 13, 1988 

ORDER N"h4BER: 602.03.02.04 
P A G E 6  OF 8 

PROJEm CODE: ITNT 3 5 19 8 

464042.08 

Sample Description: Two (2) water samples received August 4, 1988. 

Concentration units are mg/liter (ppm) 

Parameter Client MS %Recovery MS D 
ID Conc. Conc. 

Arsenic 
Barium 
Cadmium 
Chromium 
Copper 
Iron 
Lead 
Manganese 
Mercury 
Molybdenum 
Nickel 
Selenium 
Silver 

03434 
03395 

I t  

I t  

11 

11 

03434 
03395 

I t  

II 

11 

03434 
03395 

0.035 
5.0 
5.1 

4.8 
4.8 
0.021 
1.9 
0.0070 
4.8 
4.8 
0.042 
0.89 

4.8- 

88 
100 
102 
96 
96 
96 
105 
95 
98 
96 
96 
105 
89 

0.039 
5.0 
5.0 
4.8 
4.8 
4.8 
0.021 

0.0069 
4.8 
4.8 
0.043 
0.88 

1.9 I 

%Recovery RPD 

98 
100 
100 
96 
96 
96 
105 
95 
97 
96 
96 
108 
88 

11 
0 
2 
0 
0 
0 
0 
0 
1 
0 
0 
2 
1 

A p P r n d b Y  0 uu Assistant Laboratory Manager 
Title I 

~ 

Accredited by Ihe Amencan Asso:iation lor Laboratory Accreditation In the chemical OgBQHO6 93-9-85 
field 01 testing. as  llsted in the current AALA Directory 01 Accredited Labomtones 

J 



Page 7 yl Stagas 

Table VI1 

Quality Control Report 
Matrix Spike/Spike Duplicate For 

ITNT 
Project No.: 35198/1464085-07 

i x :  L i q u i d  
.s: Milligrams Per Liter 

3le ID 

2 6 4 6  

Analy t e  Sample Conc. A m t .  Spiked Conc. MS $Ret. MS Conc. MSD FRec. MSD 

Phenol Working Soln. A ND<0.05 0.1 ppm 0.097 97 0.089 89 

Spike Blank Concentration Measured Spike Blank Concentration $ Recovery 

0.1 ppm 0.097 ppm 97 

' The analyte 'was not detected a t  or above the stated detection l i m i t .  

= Matrix Spike 
= Matrix Spike Duplicate 
= Relative Percent Difference 

- - IMS - MSDI x 100 
(MS + MSD) 

2 

RPD of QC Conc. 

9 

1 



INTERNATIONAL TECHNOLOGY ANALYTICAL 
-CSRPORAFION SE-R-W-GE-S 

1550 Bear Creek Road P 0 Box 549 Oak Rtdge Tennessee 37831 61 5-482-9707 

CERTIFICATE OF ANALYSIS 

A S I - F e r n a l d  O f f  ice DATE REPORTED: O c t o b e r  1 3 ,  1988 
ATTN: L. T. Murphy PROJEn CODE. ~ T N T  3 5 19 8 
10845 H a m i l t o n  C l e v e s  Road 
Ross, OH 45061 PAGE 8 OF 8 

ORDER NUMBER: 602 03 02.04 

464042.08 

Method B l a n k  Summary 

Parameter Method B l a n k  

C h l o r i d e  
Fluoride 
S u l f a t e  
Phenol 
N i t r a t e  
Mercury 

ND CO.1 
ND <0.1 
ND <0.2 

ND CO.1 
ND <0.0002 

ND - The ana ly t e  was n o t  detected a t  o r  above the  s ta ted  de tec t ion  l i m i t .  

Title - 
93-9-85 

O O Q b 1 8 8  
Ac:recited by the Amencan Association lor Loboratory Accreditation in the chemcal 
held 01 testing. as lsted in the current AALA Directory 01 Accredited Laboratones 



ANALYTI 
S E R V E  

INTERNATIONAL 
-TECHNOLOGY 
CORPORATION 

17605 Fabrica Way Cerntos. Callforma 90701 21 3-921 -9831 / 71 4-523-9200 

CERTIFICATE OF ANALYSIS 

Prepared for: Date: 
IT  'Corpora t ion  September 8, 1988 
P.O.  Box 549 
1550 Bear Creek Road 
Oak Ridge, TN 37831 

Attn: Derry l  Stagg _ _  
Job Number 35 197/464085-07 Date Received: P.O. Number August 9 ,  1988 

Twenty-four (24)  l i q u i d  samples l abe led :  

CC26 15 CC262 1 CC2627 CC2633 
CC26 16 CC2622 CC2628 CC2634 
cc26 17 CC2623* CC2629 CC2635 
CC26 18 CC2624 CC2630 CC2636 
CC26 19 CC2625 CC263 1 CC2637 
CC2620 CC2626 CC2632 CC2638 

S i x  ( 6 )  samples were analyzed f o r  HSL metals and molybdenum according t o  EPA 
Method 6010; i n d u c t i v e l y  coupled argon plasma spec t roscopy.  Arsenic ,  lead and 
selenium were analyzed by EPA Methods 7060, 7421 and 7740; atomic abso rp t ion  
spec t roscopy,  g r a p h i t e  furnace .  Resu l t s  are l is ted i n  Table  I .  

S ix  ( 6 )  samples were analyzed f o r  mercury accord ing  t o  EPA Method 7421; atomic 
abso rp t ion  spec t roscopy ,  cold vapor.  Resu l t s  are l i s t ed  i n  Table  11. 

S i x  ( 6 )  samples were analyzed f o r  c h l o r i d e ,  f l u o r i d e  and s u l f a t e  according t o  
EPA Method 300.0; ion chromatography. Resul t s  are l i s t e d  i n  Table 111. 

Five ( 5 )  samples were analyzed f o r  phenol and n i t r a t e  according t o  EPA Methods 
9065 and 352.1. Resu l t s  a r e  l i s t ed  i n  Table IV. 

The Q u a l i t y  Con t ro l  r e p o r t  is l i s t e d  i n  Tables  V and VI. 

*Sample CC2623 was rece ived  broken. 

I certify that this report truly represents the findmg of 
work performed by me or under my direct superyision 

Accredited by the American Industrial Hygiene Assoclaaon 



INTERNATIONAL TECHNOLOGY CORPORATION 

Project ITNT 35197 

Lab Sample numbers cross reference to field numbers. 

0 3 4 3 3  

CC2615  
C C 2 6 2 1  
CC2627  
CC2633 
CC2639 

0 3 3 8 9  

CC2 6 18 
CC2624  
CC2630  
CC2636  
C C 2 6 4 2  

0 3 3 8 6  

CC2616  
CC2622 
CC2628 
CC2634 
CC2640  

0 3 3 9 0  

CC2619 
CC2625  
C C 2 6 3 1  
CC2637 
CC2643 

0 3 3 8 7  

CC2517  
CC2623 
CC2629  
CC2635  
C C 2 6 4 1  
CC3223 

0 3 3 9 1  

CC2620  
CC2626  
CC2632 
CC2638  
CC2644 



INTERNATIONAL ANALYTICAL S-E-RWC-E-S TECHNOLOGY 
XORP0EZ;ATION 

1550 Bear Creek Road P 0 Box 549 Oak Rldge Tennessee 37831 61 5-482-9707 0 
CERTIFICATE OF ANALYSIS 

TO: ASI-Fernald Off ice DATE REPORTED: October 18,1988 
ATTN: L. T. Murphy PROJECT CODE: ITNT 3 5 19 7 
10845 Hamilton Cleves Road ORDER NUMBER: 602.03.02.04 

PAGE 1 OF 6 
464042.08 

I Ross, OH 45061 

Sample Description: Six (6) water samples received August 3,1988. 

Concentration units are mg/liter (ppm) 

Arsenic 
Barium 
Cadmium 
Calcium 
Chromium 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Molybdenum 
Nickel 
Selenium 
Silver 
Sodium 
Potassium 

Detection 
Limit 

0.01 
0.2 
0.005 
5 

0.01 
0.03 
0.1 
0.005 
5 

0.02 
0.05 
0.04 
0.005 
0.01 
5 
5 

03433 

ND 
0.3 
ND 
74 
ND 
ND 
2.8 
ND 
31 
0.18 
ND 
0.06 
ND 

82 
230 

ND . 

METALS 

03386 

ND 
ND 
ND 
100 
ND 
ND 
ND 
ND 
28 
0.03 
ND 
ND 
ND 
ND 
53 
ND 

03387 

ND 
ND 
ND 
100 
ND 
ND 
ND 
ND 
28 
0.03 
ND 
ND 
ND 
ND 
52 
ND 

03389 

ND 
ND 
ND 
130 
ND 
ND 
ND 
ND 
33 
ND 
ND 
ND 
ND 
ND 
15 
ND 

ND - The analyte was n o t  detected at or above the stated 

03390 

ND 
ND 
ND 
1.0 0 
ND 
ND 

3.2 
ND 
24 

0.29 
ND 
ND 
ND 
ND 
12 
ND 

03391 

ND 
ND 
ND 

ND 
ND 
2 . 7  
ND 
21 
0.23 
ND 
ND 
ND 
ND 
12 
ND 

a3 

detection limit. 

A P P W d b Y  Assistant LJ Lab Ut ratory Manager 
Title 

93-9-85 
OOQIl% 

Accreailed by the Amencan kmziation tor Laboratory kcredilution in Ihe chemical 
lieid 01 testing. as llsted in Ihe current A A U  Directory 01 Accredited Laboratones 



INTERNATIONAL TECHNOLOGY ANALYTICAL 
-C:ORPORA-TIGN S-E-R-W- C-E-S 

1550 Bear Creek Road P 0 Box 549 Oak Rldge Tennessee 37831 0 61 5-482-9707 

CERTIFICATE OF ANALYSIS 

TO: ASI-Fernald Office DATE REPORTED: October 1 8 ,  1988 
ATTN: L. T. Murphy PROJECI' CODE: ITNT 3 5 19 7 
10845 Hamilton Cleves Road 
Ross, OH 45061 PAGE 2 OF 6 

ORDER NUMBER: 602 03-02-04 

464042.08 

Method Blank Summary 
a 

Parameter Method Blank 

Arsenic 
Barium 
Cadmium 
Calcium 
Chromium 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Molybdeum 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Chloride 
Fluoride 
Sulfate 
Phenol 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
0.0003 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND - The analyte was not detected at or above the stated detection limit. 

ADPIDVBdtiYss!stant Lab%atory Manaaer 
Title 

93-9-85 Acc:ecited by 1P.e Amencan Aso=:aIlon lor Laborutory Accreditation In the chemlcal 
lield 0 1  testing. as  lsted in the current AALA Dirmory 01 Accredited Laboratones 



6 4 9 4  
INTERNATIONAL ANALYTICAL S-E-RWC-E-S TECHNOLOGY 

-CORPORATION 

1550 Bear Creek Road P 0 Box 549 Oak Rldge Tennessee 37831 61 5-482-9707 

CERTIFICATE OF ANALYSIS 

TO: ASI-Fernald Office DATE REPORTED: October 18,1988 
ATTN: L. T. Murphy PROJECT CODE: ITNT 3 5 19 7 
10845 Hamilton Cleves Road ORDER NUMBER: 602.03.02.04 
Ross, OH 45061 PAGE 3 OF 6 

464042.08 

Sample Description: Three (3) water samples received August 3,1988. 

Concentration units are mg/liter (ppm) 

Parameter Client MS %Recovery MS D %Recovery RPD 
ID Conc . Conc. 

Arsenic 
Barium 
Cadmium 
Chromium 
Copper 
Iron 
Lead 
Manganese 
Mercury 
Molybdenum 
Nickel 
Selenium 
Silver 

03391 
11 

11 

II 

II  

II 

03433 
03391 
03386 
03391 

03433 
03391 

. II 

0.04 
4.8 
4.9 
4.8 
4.6 
7.4 
0.024 
2.1 
0.0069 
4.8 
4.7 
0.034 
0.84 

100 
96 
98 
96 
92 
94 
12 0 
94 
97 
96 
94 
85 
84 

0.04 
4.9 
4.9 
4.8 
4.6 
7.4 
0.023 
2.1 
0.0069 
4.8 
4.7 
0.032 
0.88 

100 
98 
98 
96 
92 
94 
115 
94 
97 
96 
94 
80 
88 

0 
2 
0 
0 
0 
0 
4 
0 
0 
0 
0 
6 
5 

%ss{stant Labofgtorv Manager 
Title 

Accredited by the Amencan Auo:iation lor Laboratorv Accreditation in the chemical 93-9-85 
tield 01 testing. as lsted in the current AALA Directoly 01 Accredited Labomones 



6 4 9 4  
INTERNATIONAL ' ANALYTICAL 

-CORPORATION S-E-pz-v-PeEs 
TECHNOLOGY - -- 

1550 Bear Creek Road a P 0 Box 549 a Oak Ridge Tennessee 37831 a 61 5-482-9707 

m 
CERTIFICATE OF ANALYSIS 

TO: ASI-Fernald O f f  ice 
ATTN: L. T. Murphy 

DATE REPORTEDOctober 18,1988 
PROJECTCODEXTNT 35197 

10845 Hamilton Cleves Road ORDER NUMBER:602.03.02.04 
ROSS, OH 45061 P A G E L  OF .6 

464042.08 

Sample Description: Six (6) water samples received August 3,1988, 
re-samples received August 29, 1988. 

Concentration units are mg/liter 

Total 
Ammonia TOX TON Nitrate* Phenol* PhosDhorus 

03387 co.10 C0.05 co.10 0.74 0.03 co.10 

c o .  10 B 03386 - 
03389 co.10 

03390 co.10 

03391 co.10 

03433 0.10 

Blank co. 10 c0.05 

co.10 

co.10 

co. 10 

co.10 

co.10 

co.10 0.03 

co. 10 

0.020 

0.130 

0.070 

1.50 

<o. 10 

* Sample broken during transport. Resampling analysis performed at IT/ORL, 
Mixed Waste. 

Assistant Laboratory Manager 
Title 

Accredited Sy the Amencan Assoziation lor h b o r a t o ~  Accreditation in the che m 0 1% 4 93-9-85 
held ol testing. as llsted in the current AALA Directory 0 1  Accredited Labomones 
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Table I1 

Mercury Analysis '  Summary 
for  
ITNT 

P r o j e c t  No.: 35197/464085-07 

ate Analyzed: 8/23/88 

, 

D e t e c t i o n  
arameter Method" L i m i t  U n i t s  CC2615 CC2616 CC2617 CC2618 CC2619 CC2620 

l e rcury  ** 7470 0.0002 mg/L ND<O. 0003 ND ND ND ND ND 

*SW 846, 3rd E d i t i o n  

c u r y  was b l a n k  corrected. t 
D - The a n a l y t e  was n o t  d e t e c t e d . a t  o r  above t h e  stated d e t e c t i o n  l i m i t .  

T a b l e  I11 

Summary of A n a l y t i c a l  R e s u l t s  
for  
I TNT 

P r o j e c t  N e :  35197/464085-07 

I thod:  '300.0 
nits: Mi l l ig rams Per Li ter  

irameter D e t e c t i o n  L i m i t  CC2633 CC2634 CC2635 CC2636 CC2637 CC2638 

' l u o r i d e  0.1 1.6 0.99 0.97 0.99 0.80 0.74 
Zhlor i d e  0.1 140 92 100 44 45 20 
S u l f a t e  0.2 80 70 72 110 170 44 
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Table IV 

Summary of Analytical Results 
for 

ITNT 
Project No.: 35197/464085-07 

Detection 
Parameter Method L i m i t  Uni t s  - CC2621 CC2622 CC2624 CC2625 CC2626 

Phenol 9065 0.05 mg/L ND ND ND ND ND 
Nitrate 352.1 0.1 mg/L . ND 6.2 5.8 ND ND 

ND - The analyte was not detected a t  or above the s ta ted  detection l imit .  



SAMPLE ANALYSIS RESULTS ROUTING SLIP 
FROM. Heather Bond A S  DATE: 7-27-88 

TASK SAMPLE N U m S  DESCRIPTION RVFS FILE 
0 3 .2 .1  07000 - 08999 Subsurface Soils - On-Site 6.14 

e 3.2 .4  WOO0 - 04999 Ground Water 5.14 
0 3.3 01000 - 02999 Surface Water 7.14 
0 3.3 09OOo - 09999 S&ent 7.14 
0 3 . 4 . 2  05000-06999 surface Soils 4.14 
0 3.5 OOOOO - 00999 Ecological 8.14 

0 3 .2 .1  10000 - 10999 subsurface SOIS - Off-Sib 6.14 

Urinalysis 2.10.12 .----______---------- 0 7 .3  
RCRA Analyses 15.2.14 0 9.2 

0 9.3 01OOO - 02999 Surface Water - ZOI 15.3.14 B 0 9.3 09000 - 09999 Sediment - ZOI 15.3.14 

--_--_-____------_--_ 

Cart, D . 1 
(5 Copies) 0 

0 
0 
0 

0 
n 

Krauss, M . 0 
Krieger, J . 0 

0 
0 
0 

DISTRIBUTION 
Cutting, P. 0 Galot, G . (All 3.2. X) 
Len* 8 .  - GaRxaith,R. 
Von Loh, J. (Ail 3.5) 0 Frazier, J. (All 3 . 4 .  X) 
Wide, R.  H Weick, W .  

0 Poliziani, J .. (All 7.3) 
Capacci,M. 

0 
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1 1 
6 4 9 4  

UlIts pCi/l 
URlN 09/21/88 

W137 QQ 
Wlob Us0 

B 
SwLE ID 03415IILTERED 

WITS p C i / l  
MlN w/21m 

u. 0 
Q O  
1.1 0.3 
(1.0 
(1.0 
(1.0 
u. 0 
(1.0 
(1.0 
(1.0 
(1. 0 
a. 0 
(34.0 

2 1 
a 

VERIFIED BY SIL 

REsut 2SIW 
(1.0 
Q O  
u. 0 
(1. 0 
u. 0 
u. 0 
(1. 0 
(1.0 
(1. 0 
(1.0 
(1.0 
a. 0 
QQO 
a 
1 1 



aEsuT 2-SIQYI 
u. 0 
a 0  
(1.0 
u. 0 
u. 0 
u. 0 
(1.0 
(1.0 
u. 0 
u. 0 
u. 0 
a. 0 
a. 0 
(3 

UlITs p C i / l  
YTN 09/21/88 

WIFIa BY SDL 

C A M S P E C  m T  2sICM RESUT HIm 

CS-137 Qo a&= 3 4  1.2 
Wlob (150 WZM 25 0.5 

U-mm a 0  
WaE 22 0.5 
p1)-pe u. 0 
PU-zj9/240 u.0 
TH-p8 u. 0 
TH-Pq u. 0 
THZP u. 0 
w-237 u. 0 
S1-w a. 0 
fc-99 a. 0 
ntmAL+ Q 
U-mALt b 1 

Rkzzb u. 0 

iChitS-U!/l 



2 
t 

c -0 
SO 
c '0 

b '0 

f-0 

C1 
21 

O'oc)  
0 ' 0  
0 '1) 
E '1 
& '1 
t 'I 

0 '1) 
O D  
3 -c 

0 '1) 
s -t 

ow 
0 'I 

1711911 

YIS AB a3IffMn 

U 
0 - 0  
0 . 0  
0 '1) 
0 '1) 
0 '1) 
O W  
0 3  
0 '1) 

0 '1 8 V  
0 'D 

b -0 cv 
ow 
0 '1) 

WISZ l'I1SRI 

1. c 



CS-137 0) 
RU-106 Us0 

VERIFIED BY SDL 

RESUT 
u. 0 
a 0  
u. 0 

(1.0 
u. 0 
u. 0 
(1.0 
1.3 
a. 0 
u. 0 
(5.0 
(30.0 
c3 
U 

u.0 . 

2-SIwA 

0.4 

WITS nCi/l 
WTN 09/21/88 

VERIFIED BY SIC 

ClytusPEc AEsuf 241W OTHR ERLT 2-sIW . 
R k a  u. 0 

CS-137 a k2a uo 
W105 U90 ua4 (1.0 

u-aSR36 u.0 
u-m u. 0 
PVPB u. 0 
pv239/240 u.0 
T H a E  u. 0 
ni-230 a. 0 
ni-232 u. 0 
w-237 (1.0 
sR-w (5.0 
Tt-99 (30.0 
Tti-mTM+ Q 
u-rnA.0 u 
rCkritr-ug/l 



,till 
WN 09/23/88 

VERIFIED BY s# 

RESILT 2sIW 
a. 0 
a. 0 
20 0.4 
(1.0 
1.6 0.4 
(1. 0 
(1.0 
(1.0 
(1.0 
(1.0 
(1.0 
(5.0 
a. 0 
Q 

wm )Ci/X VERIFIED BY SU. 
WRTW 09/21/88 

RESUT 
(1. 0 
Q O  
4. a 
(1.0 
4.0 
(1.0 
u. 0 
(1.0 
(1.0 
(1.0 
(1.0 
(5.0 
a. 0 
3 
11 

HICM 

0.7 

0. b 

1 
2 





MITS )Ci/l 
m w / 2 1 m  

mmm BY soc 

-1 2-sIoIA 
u. 0 
Q O  
1.1 0.3 
(1.0 
1.5 0.4 
cl. 0 
u. 0 
u. 0 
u. 0 
(1.0 
a. 0 
(3.0 
a. 0 
(3 

WITS )Ci/l 
UiTn 09/21/88 

MIFIED BY SU. 

BR.1 2-9IW 
1.2 0.4 
Q O  
2s 0.6 
u. 0 
2.3 0.5 
(1.0 
u. 0 
u. 0 
a. 0 
u. 0 
u. 0 
a 0  
QQO 



UIT3 pCi/ l  VERIFm BY 9x. 
lilTn 09/21/88 

REsut WIM 
(1.0 
a. 0 
2 2  0.5 
(1.0 
31 0. b 
(1.0 
a. 0 
(1.0 
(1. 0 
u. 0 
(1.0 
a. 0 
#. 0 
a 

WITS LCi/l 
mTN 09/21/88 

VERIFIED BY SDC 

CAltYISEC RESUT 24IW aTHR ffEsi.1 HIM 
R&226 (1.0 

-137 Qo RArpe Q O  
RU-lob US0 rn 21 0. 5 

u-235/236 (1.0 
u-23a 1.7 0.5 
PW38 u. 0 
w239/240 (1.0 
THpe (1.0 
ntpo (1.0 
M (1.0 
m u. 0 
a-90 a. 0 
n-99 #. 0 
ntm& + (10 
WW&+ 6 1 
Wnits-ug/l  



WITS pCi/l 
m 09/21/88 

WIIFIED ny SOL 

CS-137 Qo 
RU-106 (150 

WITS gCi/I 
WRTN 09/21/88 

u. 0 
Q O  
(1.0 
u. 0 
u. 0 
u. 0 
(1.0 
(1.0 
(1.0 
(1. 0 
u. 0 
a. 0 
a. 0 
<12 
1 1 

WIIFIED ny SDL 

CnnMSPEc Rfsuf 2-sIW OTHW ZSIW 
Rk226 u. 0 

CS-137 Qo Rk228 a. 0 
RU-lob (150 e234 (1.0 

u-p5/236 (1.0 
u-239 (1.0 
po-r38 (1.0 
Pl)-;139/210 (1.0 
nta (1.0 
ntao (1. 0 
nt232 u. 0 
w437 (1. 0 
SR90 a. 0 
Tc-99 a. 0 
Wl'OlAL+ (2 
u-mr#+ (1 
~ i t r u g / l  
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I) SMPLE ID 

WIT9 pCi/l 
MTN 09/21/80 

WrlAsPEc RESUT HICM UMR asuf 2sIW 
Rkpb (1.0 

-137 (20 Rk2aB (3.0 
W1M (1% m (1. 0 

wm (1.0 
UIPe (1.0 
pvpe (1.0 
w / 2 4 0  (1.0 
lH-22e (1.0 
nt.#, (1.0 
ntzn (1.0 
1947 a. 0 
8-90 (5.0 
Tc-99 a. 0 
lltTDTALt Q 
U-TOTKr (1 
%it s y  / l  

WITS pCi/ l  
MIN 09/21/88 

=IOU aT)81 RESUT 24IW 
Rl)-226 a. 0 
Rkpe (3.0 
U-m (1. 0 
IMSm (1.0 
u-pe u. 0 
pu-pe (1.0 
M I 2 4 0  (1.0 
ntaa (1.0 
THsr) (1. 0 
ntzn (1.0 
w-237 (1.0 
sR-90 (5. 0 
n-99 a. 0 
WTMAL+ (2 
U-TOTk + 0.4 0.1 
iclni ts-gii 



m1TS ICi/l UERIFIED BY SDL 
urn 09/21/88 

CS-137 (20 
RU-lob US0 

B 
9W.E ID 03497 

WITS pCi/l 
LRTN 09/21/88 

Rkpb u. 0 
R k a  a 0  
u-234 u. 0 
u-235m u.0 
u-pe u. 0 
pvaa (1.0 
pvZ10/240 u.0 
Wz28 u. 0 
nt-23 (1.0 
THZP (1.0 
w-a7 u. 0 
sR-90 a. 0 
TC-99 a. 0 
llt-rn&+ (3 
U-mAL + 0.3 0. 1 
Wnits-q/l 

VERIFIED BY SDL 

M s w c  -1 H I L M  DTHR REsut HIW 
Rkpb (1.0 

e137 Qo Rkpe Q O  
RU-106 (150 I)-= u. 0 

U-aSrn u.0 
I)-= u. 0 
pvpe u. 0 
w?39/240 u.0 
TH-228 (1.0 
wpo (1.0 
ntpa u. 0 
w-a7 a. 0 
SR-90 a. 0 
fc-99 a. 0 
ntmAl+ (3 
I)-TuTAL + (0.1 
iVnitslJq/I 



4 

MTS @3/l 
WRTN 09/21/00 

VERIFIED BY SDL 

-1 2-sIcIyI 
u. 0 
Q O  
(1.0 

u. 0 
u. 0 
(1.0 
u. 0 
u. 0 
(1.0 
(1.0 
a. 0 
#. 0 

a. o 

a 
VTVM t 0.3 0.1 
iunits-uy /1 

WITS pCiIl KRIFIED BY Spc 
YRTN w/21/00 

M S P E C  -1 2 S I W  rn RESut 

CS-137 (20 RHa a. 0 
W106 (150 V234 94.0 

U-235/pb 4.6 
U-aa 93.4 
pvpe u. 0 
ww/24Q u.0 
THpe (1.0 
TH2m a. 0 
ltt-232 (1.0 
*-a7 (1.0 
6R40 a. 0 
Tc-99 a. 0 
THmT#t Q 
U-TOTALr, a0 
iuni ts-ug/l 

RA-226 a. o 
h1m4 

12 0 
1.0 
120 

4a 



I r 64 

CODES and N M S  used on this retort cs M S P E C  
w237 w-237 
wpe Pu-238 
wpg Pu-239,240 
RAP6W Ra-226 
RApey Ra-228 
SRlKIY- 

a 

00813% 
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WITS )Ci/l 
umr 09/22/88 

KRIFIED BY 911 

REsuf 2SIW 
u. 0 
Q O  
uo 
u. 0 

a. 0 
u. 0 
a. 0 
(1.0 
(1. 0 
u. 0 
a. 0 
a. 0 
Q 

a. o 

MtWSPEC RESLT 2-SICM aTHER REsuf H I M  
R k a  (1.0 

CS-137 00 Rkpe Q O  
Wlob (150 u-234 1.9 a. 4 

w235/236 (1.0 
U-an 1.4 0.3 
w23E (1. 0 
pv.z19/240 (1.0 
lH-229 (1.0 
TH-230 (1.0 
THP2 (1.0 
w237 (1.0 
SR-W a. 0 
Tc-99 a. 0 
TltToTK+ (9 
u-mA.+ 4 1 
a i t s - u g / l  



9 4  

KRIFIED BY SDL 

REsuf 2-Srm 
u. 0 
C J O  
7.6 1.2 
u. 0 
27.5 36 
(1.0 
(1.0 
(1.0 
(1.0 
(1.0 
(1.0 
<s. 0 
204 33 
3 2 
71 11 

WITS pCi/l 
YRm 09/22/88 

IARIFIED BY SDL 

M S p E e  RESUT 2-SIW m m L T  HIW 
Rct-p6 (1.0 

CS-137 Qo Rk2a a. 0 
RU-106 (150 U-ZM h9 1.0 

U-235/236 (1.0 
u-za 7.1 1.0 
W23a a. 0 
pv239/240 (1.0 
nt228 1.4 0. b 
THMI (1. 0 
wm 1.0 0.3 
w-237 <l. 0 
SR-W 8 . 0  
Tc-w a. 0 
THmTAL* 9 4 
U-TOTAL.) 19 3 
Nai t r-u y /l 



c e ' ,  6 4 9 4  

WITS pCi/l WRIFIED By SDL 
m w/mw 

RESUT 241m 
u. 0 
Q O  
32 0. b 
u. 0 
3.0 0. b 
(1.0 
u . 0  
<l. 0 
(1.0 
(1.0 
u. 0 

a. 0 
8 4 

(3.0 \ 

WITS ICi/l 
YRTN w / w m  

WIFIED BY SOL 

#vMSpEe REsuf 2-91w a n a  REsuf 2-SIW 
w224 u. 0 

CS-137 (20 Rkzae Q O  
Ru-106 US0 U-m 81.1 14.0 

u-as/p6 0 3  2 2  
v-pe 434.0 71.0 
pvpe (1.0 
M / 2 4 0  u.0 
1)+228 u. 0 
7H.po u. 0 
IIHa u. 0 
Pa7 (1.0 
91-90 a. 0 
TC-99 a. 0 
wTOT#+ (4 
lcrmAL + 1.3E+3 o.z+3 
Mi tr-ug/l 



WITS )Ci/l VERIFIED BY 911 
mTN 09/22/88 

RESUT 2-5IQyI 
u. 0 
a. 0 
8.0 1.1 
u. 0 
10.0 1.4 
(1. 0 
(1.0 
1.1 0.5 
31 0.9 
(1.0 
(1.0 
a. 0 
a. 0 
(9 
33 5 

WITS p C i / l  
WITN 09/22/w 

KRIFIED BY SOL 

CAltusPEc REsu.1 HIM 0I)IER RESUT 2-51m 
Rkzb u. 0 

CS-137 (20 Rk2aB a. 0 
Wlob (I50 u-p( 14.7 2 1 

~235/236 a .0  
v23a 18.6 2 6  
wpe (1.0 
ww/240 (1.0 
w228 (1.0 
w2m 10.3 1.6 
ntm (1.0 
w-237 (1.0 
a90 (5.0 
R-99 (30.0 
lH-mAL+ Q 
WTUTMt 86 12 
mitnry/l 



SXMP-CE ANALYSIS RESULTS ROUTING SLIP 
DATE & ;/Yf D 

FROM: Heather Bond AS1 

TASK 

cl 3.2.1 
a 3.2.1 

3.2.4 
a 3.3 
0 3.3 
cl 3.4.2 
@ 3.5 
E 7 . 3  
E 9 . 2  
I7 9 .3  - D a 9.3 

SAMPLE NUMBERS DESCRIPTION RVFS FILE 
07000-08999 
10000-10999 
03000-04999 
01000-02999 
09000-09999 
05000-06999 
00000-00999 
---------------__--_- 

01000-02999 
09000 - 09999 

Subsurface Soiis - On-Site 
Subsurface Soils - Off-Site 
Ground Water 
Surface Water 
Sediment 
Surface Soils 
Ecological 
Urinalysis 
RCSA Analyses 

Surface Water - ZOI 
Sediment - ZOI 

6.14 
6.14 
5.14 
7.14 
7.14 
4.14 

2.10.12 
15.2.14 

15.3.14 
15.3.14 

a. 14 

DISTRlBUTlON 
6l Carr, D .  

(5 Copies) 
0 Krauss, M. 
0 Krieger, J .  

Cutting,P. 0: Gaiilot, G . (All 3 . 2 .  X) 
0 Lenyk,R. rn Galbraith, R.  

Von Loh, J .  (All 3.5) U Frazier, J .  (AI1 3.4. X) 
0: Wiide, R .  Weick, W .  
0 cl Poliziani, J . (All 7.3) 
0 I Capacci,M. 
0 G 



INTL JATIONAL TECHNO 

Project ITNT 35193 - Corrected 

Lab Sample numbers cross reference to field numbers. 

03378 03379 03428 03376 03377 

CC2501 
CC2510 
CC2519 
CC2528 
CC2537 

03426 

CC2506 
CC2515 
CC2524 
CC2533 
CC2542 

CC2502 
CC2511 
CC2520 
CC2529 
CC2538 

03427 

CC2507 
CC2516 
CC2525 
CC2534 
CC2543 

cc2503 
CC2512 
CC2521 
CC2530 
CC2539 

03374 

CC2508 
CC2517 
CC2526 
cc2535 
CC2544 

CC2504 
CC2513 
CC2522 
CC2531 
CC2540 

CC2505 
CC2514 
CC2523 
CC2532 
CC2541 

03375 

CC2509 
CC2518 
CC2527 
CC2536 
CC2545 
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INTERNATIONAL TECHNOLOGY ANALYTICAL 
CORPORATION S-E-R-W-C-E S 

1550 Bear Creek Road P 0 Box 549 Oak Rldge Tennessee 37831 61 5-482-9707 

CERTIFICATE OF ANALYSIS 

TO: MI-Fernald Off ice DATE REFORTEDSeptember 21, 1988 
ATTN: L. T. Murphy PROJECl' CODEITNT 3 5 18 7 
10845 Hamilton Cleves Road 
Ross, OH 45061 PAGE- OF 3-, 

ORDER NUMBERdO2.03.02.04 

464042.08 

Sample Description: One (1) water samples received July 21, 1988 

concentration units are mg/liter (ppm) 

Ars en1 c 
Barium 
Cadmium 
Calcium 
Chromium 
Copper 
I r o n  
Lead 
Magnesium 
Manganese 
Molybdenum 
Nickel 
Selenium 
Silver 
Sodium 
Mercury 
Potassium 

METALS 

03354 

<0.2 
0.159 

<o. 002 
95.2 
<o. 02 
<o. 01 
<O. 005 
<O. 05 
43.9 
0.07 
0.03 

<o. 02 
C0.2 
<o. 01 
31.9 
<o. 0002 
1.65 

Blank 

C0.2  
<0.001 
<o. 002 
0.1 

CO. 02 
CO.01 
<O. 005 
<o. 05 
<O. 005 
<o. 001 
<o. 02 
C0.02 
<0.2 
CO.01 
C0.05 
<o. 0002 
<0.1 

!LqJ fc&q d 
A P P W b Y  0 

ntie Assistant Laboratory Manager 

*credited sy the Amencan Apa7ation tor ~ab~rcr tory  kcreatation in the chem&(J (Jx39 
field of temng. as lsted m the CUReN AAlA Dlreclory 01 Accredited Labomtones 

93-9-85 



INTERNATIONAL TECENOLOGY ANALYTICAL 
CORPOBATISIN SE-R-W-C-E-S 

1550 Bear Creek Road P 0 Box 549 Oak Aldge. Tennessee 37831 61 542-9707 

CERTIFICATE OF ANALYSIS 

TO: MI-Fernald O f f  ice D A T E R E P O R T E D S ~ ~ ~ ~ ~ ~ ~ ~  21, 1988 
ATTN: L. T. Murphy PROJECT CODEXTNT 3 5 18 7 
10845 Hamilton Cleves Road ORDERNUMBER602.03.02.04 
Ross, OH 45061 P A G E 2  OF3 

464042.08 

Sample Description: One (I) water samples received July 21, 1988 

concentration units are mg/liter 

Total 
Chloride Fluoride S u l f a t e  Nitrate Phenol PhosDhorus 

CO.01 0.150 1.5 1.1 12 4 0.173 

CO.01 D Blank 03354 C0.5 <0.1 <0.1 

03354 

Blank 

Total Oraanic Nitrocren 
0.024 

<0.1 

Ammonia 
<0.1 

<0.1 

Assistant Laboratory Manager 
QUisU%4Qp 

93-9-85 
Acc:eailed Sy the Amencan Assoxmon lor Labomory kcredtanon In the chemcal 
field 01 tesnng as isted in the current AALA Dvecroly 01 kcrecbted Labomones 



INTERNATIONAL TECHNOLOGY ANALYTICAL 
-GOR-POWQN SZ-RWC?E-S 

1550 Bear Creek Road P 0 Box 549 Oak Ridge Tennessee 37831 61 5-482-9707 

CERTIFICATE OF ANALYSIS 

TO: ASI-Fernald O f f  ice D~TER~mRl~DSeptember 21, 1988 
ATTN': L. T. Murphy PROJECT C0DE:ITNT 3 5 18 7 
10845 Hamilton Cleves Road ORDERNUMBER602.03.03 
Ross, OH '45061 P A G E 3  OF f 

0 464042.08 

~ 

Sample Description: One (1) water samples received July 21, 1988 

I 
Concentration units are mg/liter (ppm) 

Parameter Client MS %Recovery MS D 
ID Conc. Conc. 

Arsenic 
Barium 
Cadmium 
Calcium* 
Chromium 
Copper 
Iron 
Lead 
Magnesium* 
Manganese 
Mercury 
Molybdenum 
Nickel 
Selenium 
Silver 
Sodium* 
Pot ass ium+ 

03354 
I1  

II 

11 

11 

11 

II 

11 

I1 

11 

11 

I1 

11 

I1  

I1 

II 

I1 

1.04 
1.15 
0.483 

0.491 
1.00 
0.964 
0.94 

0.559 
1.10 
0.966 
0.953 
0.93 
1.00 

2.41 

97.6 

45.0 

32.5 

104 
98.7 
96.7 

98.2 
100 

96.4 
94.0 

97.8 
110 
93.6 
95.3 
93.0 
100 

76.0 

1.01 
0.994 
0.414 

0.419 
0.864 
0.852 
0.82 

0.479 
1.10 
0.822 

0.84 
0.847 

3.36 

81.8 

38.1 

0.83 

21.2 

%Recovery RPD 

101.0 
83.5 
82.9 

83.8 
86.4 
85.2 
82.0 

81.8 
110 
79.2 
83.0 
84.0 
84.7 

171 

2.9 
14.2 
15.4 
17.6 
15.8 
15.1 
12.3 
13.6 
16.5 
15.4 
0.0 

16.1 
13.8 
10.2 
16.9 
41.9 
32.9 

* Duplicates: no MS, MSD 
+ Spike recovery outside QC limits due to matrix interference. 

Assistant Laboratory Manager W e  
T1 

Ac:redited by the Amencan Asoaation lor Laborntory Accreditation in the chem A a 9  0 0 I41 93-9-85 
lield 01 testing. as Ided in the current AAIA D i m o r y  01 Accredited Labomtones 



INTERNATIONAL TECXNOLOGY ANALYTICAL 
-COBP_OBATION SE-R-WCZS 

1550 Bear Creek Road P 0 Box 549 Oak Atdge Tennessee 37831 0 61 5-482-9707 

CERTIFICATE OF ANFLYSIS 

TO: ASI-Fernald Office DATE REPORTED September 20, 1988 
ATTN: L. T. Murphy PROJECT CODE: ITNT 3 5 19 2 
10845 Hamilton Cleves Road ORDERNUMBER 602.03.02.04 
Ross, OH 45061 P A G E L O F  5 

464042.08 

Sample Description: Five (5) water samples received July 

Concentration units are mg/liter (ppm) 

Arsenic 
Barium 
Cadmium 
Calcium 
Chromi um 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Molybdenum 
Nickel 
Selenium 
Silver 
Sodium 
Mercury 
.Potassium 

03424 * 

CO.01 
C0.5 
CO. 005 
160 

<o. 0 1  
co.  01 
co. 10 
CO. 005 
6.0 

<0.01 
CO. 05 
CO. 03 
<0.005 
co.01 

<o. 0002 
34 

2.3 - 

METALS 

03425 

<o. 01 
CO.5 
<O. 005 
16 

<o.  01 
<o. 01 
<o .  10 
<O. 005 
6.0 

co. 01 
<O. 05 
CO. 03 
<O. 005 
co. 01 
340 

<o. 0002 
10 

03420 

co. 01 
C 0 . 5  
<o.  005 
130 

co.01 

2.8 
<O. 005 
30 
0.23 
0.05 

<O. 03 
CO. 005 
<o. 01 
19 

<o. 0002 
2.1 

CO.01, 

03421 

<o. 01 
C 0 . 5  
<o. 005 
12 0 

co.01  
<0.01 
2.8 

<O. 005 
30, 
0.23 

C0.05 
C0.03 
CO.005 
co.01 

co. 0002 
18 

2.1 

26, 1988 

03275 

<o. 01 
<0.5 
CO. 0 0 5  
c0.02 
co.01 
CO.01 

<O. 0 0 5  
0.006 

CO.01 
C0.05 
CO. 03 
<O. 005 
co.01 
<O. 005 
co. 0002 
<o. 01 

<a. i o  

mile 

Ac-recileb Sy fke Amencan .&sx:st:on for Laboratory Accreditanon in the chemical 
field of testing. as lmed in Ihe current AALA Directory 01 Accredited LuSomones 

95-9-85 



6494 
INTERNATIONAL TECHNOLOGY ANALYTICAL 
C O B P O W N  SE-R-W-GE-.! 

1560 Bear Creek Road P 0 Box 549 Oak Aldge Tennessee 37831 61 5-482-9707 

CERTIFICATE OF ANALYSIS 

TO: MI-Fernald Off ice D A T E R E P O R T E D : S ~ ~ ~ ~ ~ ~ ~ ~  20, 1988 
ATTN: L. T.  Murphy PROJECI' CODE.ITNT 3 5 19 2 
10845 Hamilton Cleves Road 
Ross, OH 45061 

ORDER NUMBER602 03 02-04 
PAGE 2 OF 5 

464042.08 

Sample Description: Three (3) water samples received J u l y  26, 1988 

Concentration units are mg/liter (ppm) 

METALS 

Arsenic 
Barium 
Cadmium 
Calcium 
Chromium 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Molybdenum 
Nickel 
Selenium 
Silver 
Sodium 
Mercury 
Potassium 

B 

03370 

co. 01 
C 0 . 5  
C O .  005 
110 

co. 0 1  
co. 0 1  
co .  10 
C O .  005 
41 I 

0.06 
CO. 05 
<0.03 
<O. 005 
co.01 
11 

co. 0002 
10 

03365 

co.01 
c o . 5  
C O .  005 
110 

co.01 
co.01 
co.10 
C O .  005 
29 
0 . 0 3  

C0.05 
c0.03 
C0.005 
co.01 
280 

co. 0002 
3 . 0  

03368 

co. 01 
C 0 . 5  
C O .  005 
110 

co. 0 1  
co. 0 1  
co. 10 
C O .  005 
63 
0.02 

CO. 05 
CO. 03 
C O .  005 
co .  01 

3 1  
<o. 0002 
4.5 

Blank 

c0.01 
c0.5 
C O .  005 
co. 02 
c0.01 
c0.01 
c0.10 
C O .  005 
C O .  005 
c0.01 
C0.05 
C0.03 
C0.005 
c0.01 
C0.005 
c o .  0002 
c0.01 

A P P W . p  ssistant (3 Labirttory Manager 
Title _. 

93-9-85 Acc=:eC:led by Ihe Amencan Asso:iallon lor L.aboralory Accredifation in the chermcal $QBO%43 
lield 01 testing. as lrsted in the current A A U  D~reclory 01 Accrediled Lobomones 



INTERNATIONAL TECHNOLOGY ANALYTICAL 
-CORPOUTION S-EzW-eEs 

1550 0ear Creek Road P 0 Box 549 Oak Rldge. Tennessee 37831 61 5-482-9707 

I 

CERTIFICATE OF ANALYSIS 

To: ASI-Fernald O f f  ice DATE REPORTED: September 20, 1988 
ATTN: L. T. Murphy PROJECT CODE: ITNT 3 5 19 2 
10845 Hamilton Cleves Road ORDERNUMBER: 602.03.02.04 
Ross,  OH 45061 P A G E 3  OF 5 

464042.08 

Sample Description: Five (5) water samples received July 26, 1988 

Concentration units are mg/liter (ppm) 

Arsenic 
Barium 
Cadmium 
Calcium 
Chromium 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Molybdenum 
Nickel 
Selenium , 

Silver 
Sodium 
Mercury 
Potassium 

B 

03372 

co.01 
C0.5 
CO.005 , 

190 
co. 01 
co. 0 1  
4.5 

CO. 005 
44 
0.33 

<O. 05 
CO. 03 
CO. 005 
co.01  
14 
0.0004 
2.1 

METALS 

03371 

co.01 
C0.5 
CO. 005 
140 

co.01  
co ..Ol 
3.7 

C0.005 
38 
0.13 

CO. 05 
CO. 03 
CO. 005 
co.01 
33 

c0.0002 
1.9 

03423 

< 0 . 0 1  
C0.5 
<O. 005 
110 

co.01 
co.01 
2.5 

CO. 005 
28 
0.02 
0.20 

c0.03 
<O. 005 
c o . 0 1  
15 

eo. 0002 
1.2 

03366 

c o . 0 1  
c 0 . s  
0.032 
92 

co.01 
co .01  
co. 10 
<O. 005 
24 
0.04 

<0.05 
CO. 03 
CO. 005 
co.01 
16 

<o. 0002 
2.4 

03367 

co.01 
C0.5 
co. 00s 
99 

co. 01 
co. 01 
co.10 
CO. 005 
25 

co.01 
CO. 05 
C0.03 
CO. 005 
co.01 

co. 0002 
18 

2.5 

ApPm-Jed bv 2 0  Assistant Laboratory Manager 



INTERNATIONAL TECHNOLOGY ANALYTICAL 
-GOBPOUTION S-E-R-W-eES 

1550 Bear Creek Road P 0 Box 549 Oak Ridge Tennessee 37831 61 5-482-9707 

- 

D 
CERTIFICATE OF ANALYSIS 

TO: ASI-Fernald O f f i c e  DATEREPORTED: September 20, 1988 
ATTN: L. T. Murphy PROJECT CODE: ITNT 3 5 1 9  2 
10845 Hamilton Cleves Road ORDERNUMBER 602.03.02.04 
R o s s ,  OH 45061 P A G E 4  OF 5, 

464042.08 

Sample Desc r ip t ion :  Thir teen (13) water samples received July 26,1988. 

Concentration units are mg/liter 

03424 
03425 
03420 
03421 
03275 
03372 
03371 
03423 
03366 
03367 
03370 
03365 
03368 
Blank 

03424 
03425 
03420 
03421 
03275 
03372 
03371 
03423 
03366 
03367 
03370 
03365 
03368 
Blank 

Ch lo r ide  
60 

135 
29 
40 
11 
39 
79 
35 
35 
51 
21 

149 
16 

Fluor ide  
0.31 
1.3 
0.30 
0.19 

c0.02 
0.26 
0.24 
0.19 
0.20 
0.26 
0.33 

. 0.20 
0.41 
0.03 

S u l f a t e  
222 
c1.0 
1 4 0  
140 
c1.0 
311 
13 0 
107 
70 
62 
89 
34 
93 

c1.0 

Ni t ra t e  
0.69 
0.06 
0.11 
0.19- 
0.12 
0.12 
0.10 
0.22 
2.11 
2.02 
0.31 
4.45 
0.41 

co. 02 

T o t a l  Orcranic N i t r o s e n  
C0.05 
0.43 

C0.05 
C0.05 
co.05 
CO. 05 
C0.05 
C0.05 
co.05 
C0.05 
C0.05 
C0.05 
co.05 
C0.05 

Phenol 
0.007 

co. 002 
co. 002 
CO. 002 
<o. 002 
CO. 002 
C O .  002 
C'O. 002 
0.009 

CO. 002 
CO. 002 
CO. 002 
CO. 002 

Ammonia 
co. 02 

1 .0  
0.04 
0.03 

co. 02 
0.07 
0.23 
0.28 
0.04 

c0.02 
eo. 02 
co. 02 
c o .  02 
co. 02 

T o t a l  
Phosohorus 

0 . 1 6  
0 . 1 0  
0.07 
0.07 
0.01 
0.10 
0.05 
0.09 
0.12 
0.10 
0.10 
0.12 
0.21 

c0.01 

Title 

93-9-85 Acc:ediled by the Amencan Arso,-.ation lor Loborclro~ Accreditation in the chemcol 
held of testing. as llsted in the current AALA Dveclory 01 Accred~ted Labomones 



INTERNATIONAL ANALYTICAL 6 
TECHNOLOGY 

-CORPOUTION SE-R-W-C-E-S 
1550 Bear Creek Road P 0 Box 549 Oak Rldge Tennessee 37831 61 5-482-9707 D 

CERTIFICATE OF ANALYSIS 

TO: ASI-Fernald Off ice DATEREPORTED: September 20, 1988 
ATTN: L. T. Murphy PROJECT CODE: ITNT 3 5 19 2 
10845 Hamilton Cleves Road ORDER NUMBER 602.03.02.04 
ROSS, OH 45061 

Sample Description: One (1) water sample 

Concentration units are mg/liter (ppm) 

Parameter 

Arsenic 
Barium 
Cadmium 
Calcium 
Chromium 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Molybdenum 
Nickel 
Selenium 
Silver 
Sodium 
Potassium 
Chloride 
Fluoride 
Nitrate 
Phenol 
T.Phosphate 
Sulfate 
TON 
Ammonia 

Client ID 

03365 
I1 

I1 

I1 

I1  

11 

11 

I t  

11 

I1 

11 

II 

I1 

I1 

I1 

I1 

11 

I1 

11 

11 

I1 

I1 

11 

11 

11 

MS % Recovery 

12 0 
98 
100 
100 
82 
101 
107 
100 
88 
100 
100 
100 
95 
88 
101 
85 
100 
100 
100 
115 
100 
99 
100 
22 
100 

P A G E . ~ O F  5 
464042.08 

received July 26, 1988. 

% RPD 

0.0 
5.0 
8.0 
0.0 
2.0 
1.0 
4.0 
10 
0.0 
0.0 
6.0 
4.0 
0.0 
34 
5.0 
0.0 
6.0 
0.0 
0.0 
2.0 
2.0 
4.0 
2.0 
0.0 
0.0 0 

NOTE: Low TON recovery due t o  matrix interference 

QOmX&G 9,-9-85 ~ Accrebiled by the Amencan Assczlatlon for Lnborntory Accredrfanon ir. Ic'e chemical 
field 0 1  testing. as llsted in the current AALA Directory 01 -fea Labomones 



/ 

S-A-MPCEAWALYSS RESULTS ROUTING SLIP 
FROM: Heather Bond AS1 DATE: lo-ocf-g8 B 

TASU SAMPLE NUMBERS DESCRIPTION RVFS FILE 
a 3 . 2 . 1  
a 3 . 2 . 1  

3 . 2 . 4  
0 3.3 
a 3.3  
a 3.4.2 
E 3.5 
I2 7 . 3  
E 9 . 2  

E 9.3 
ci 9.3 

07000-08999 
10000-10999 
03000-04999 
01000-02999 
09000 - 09999 
05000 - 06999 
00000-00999 
.------_--_-__-__-_-_ 

010CO-02999 
09000-09999 

Subsurface Soils - On-Siie 
Subsurface Soils - Off-Site 
Ground Water 
Surface Water 
Sediment 
Surface Soils 
Esslogical 
Urinalysis 
RCRA Analyses 

Surface Water - 201 
Sediment - ZOI 

6.14 
6.14 
5.14 
7.14 
7.14 
4.14 
8.14 
- .  ’ 10.12 
15.2.14 

15.3.14 
15.3.14 

DISTRlBUiiON 

It 

CI 
CI 

Ci 
a 
a 

Carr, D. 
(5 Copies) 
Krauss, M. 13 
Krieger, J . 

II 

cutting, P .  U 
Lenyk, R . 
Von Loh, J . (All 3.5) a 
Wide, R .  m 

E 
a 
E 

Gaiilot, G . (All 3 . 2 .  X) 
Galbraith, R. 
Frazier. J .  (All 3.4. X) 
Weick, W .  
Poiiziani. J .. (All 7 .  3) 
Capacci, M -2 



- 
-Page-1 I-iRSL-Oak-Rid e RmRT Mor k - O r d e r - t - ~ l ; R  

eceived: 08/25/88 09!2b/88 13: 41: 17 

REPORT AWANCEII SCIDICES, INC. PREPARED ITIRADIOUIGIW SCIENCE LAB. 
m P.O. ’BOT 47s BY 1550 BEtW CREEX ROAD 

ROSS, OH 450614475 OAKRIM, RY37831 

0 
ATENL T. MlRpHy ATTEN ERS 

PHOYE 615-482-9707 
CLIENT RI FS FER -1 mANY A w m  SCIMCESI IN. 

FACILITY 

WORR ID GROVWD WATER SAlQLES 
TAllEN 
TRAWS 
TYPE 

P.O. t866A21602-04 Ml203.02.M 
I M I C E  under senaratc cover 

WLE IIENTIFICATION TEST CODES and #IvEs used on this report 
a03299 6s 6Ae)lllspEc 
M W S M  Np237 NP-237 

- 0403966 Pu239 *239,240 
“03565 p11238 P u - 2 3  

05 03367 RW Ra-226 
RApew Ra-228 
glwy- 
Tc99w Tc-99 
T)(228 w228 
Eim- 
THa32 TH-232 

E34 u-234 
u23s u-23slu-236 
una u-238 
UmTW UWlIlMmTAL 

- THmrwTHlRIIAmAL 



ITRSL-Oak-Ridge REfVXT War k-Order-#-RWBl33 
Results B9 Sargle 

FRACTIOnOlA TESrcDDEGs bllwE6AmAsPEc 
Date ?I TinCollected 08/- Catesor9 cfruiY72 

INITS pCi/l 
WRW 09/23/88 

VERIFIED BY SDL 

RESUT 2-SIW 
u. 0 
a. 0 
(1.0 
(1.0 
a. 0 
(1.0 
u. 0 
(1.0 
(1.0 
(1.0 
u. 0 
(5.0 
a. 0 
(2 
(1 

UNITS p C i / l  WlIFIrn BY s#, 
WRTN 09/23/80 j 

RESUT 2-SIW 
(1.0 
a. 0 
(1.0 
(1.0 
(1.0 
(1.0 
(1.0 
(1.0 
(1.0 
(1.0 
(1.0 
(5.0 
a. 0 
a 
0.3 0.1 



-Page-3 ITRSLhk-Ridge m T  Yo7 k-Or-dW#-R8;08;133 
ereived: 08/25/88 Results b9 Sample 

4"lE ID w365 FRAcfIaJo3A mM#6s NNEGAMASPEC 
Date & T m o l l e c t e d  08/- category cc C 

P 
WITS pCi/l 
WTN 09/26/88 

VERIFIED BY SOL 

RESUT 2s1W 
(1. 0 
a. 0 
(1.0 
(1.0 
(1. 0 
(1.0 
(1. 0 
(1.0 
(1.0 
(1.0 
(1. 0 
a. 0 
a. 0 
(2 

U-TUTk + 0.4 0.1 
Wnits-uy/l 

SA?PLE ID 03566 FRACTIM04A Tmco#6s )yyEWtMSPEC 
b t e  & TiGiTollected 08124788 category cc uR~I-- 

B 
WITS pCi/l 
WlTN 09/26/88 

VERIFIED BY SDL 

RESUT 241- 
(1.0 
a. 0 
51.7 9.1 
5.7 1.7 
262 42 
(1. 0 
(1. 0 
20 0.7 
2 3  0.7 
1.5 0.6 
a. 0 
a. 0 
a. 0 
14 5 
9.9Et2 0.9E+2 



4 

WITS gCi/l 
lam 09/26/88 

KRIFIED BY SOL 

RESUT 2 s I W  
u. 0 
a. 0 
eo 1.1 
(1.0 
9.2 1.2 
(1.0 
(1.0 
(1.0 
(1.0 
(I. 0 ~ 

(1.0 ' 

(5.0 
#. 0 
3 2 

WITS pCi/l 
WRRJ 09/26/88 

WIIFIED BY SDL 

GAMASPEC RESUT OTHER RESUT 2 s I W  

CS-137 Qo RA228 a. 0 
RU-106 (150 u-234 210 34 

U-2351236 14.1 3.1 
w23a 243 39 
w23 (1.0 
w239/240 (1.0 
w22a (1.0 
TH-23 (1.0 
TH-232 (1.0 
w-237 u. 0 
sR-90 (5.0 
TC-99 39.7 9.0 
TH-TMAL., (4 
U-TOTAL 5Et2 1Et2 
+Units-ug/l 

Rh-226 1.1 0.4 



-Page-5 I-TRSL-Oak-Ridge AEPOAT Wart-Order-#--13 
eceived: 08/25/88 Results bq -le 

LE ID 03569 FRACTILNO7A T E S T C I I E S S  # A I E M S P E C  
Date & TiG7ollected 0812- utegor9 cc mvfl 

WIT5 p C i / l  
Mm 09/24/88 

WRIFIED BY SK 

RESUT 
1.3 
4. b 
968 
9.9 
1224 
(1. 0 
(1.0 
(1.0 
(1.0 
(1. 0 
(1.0 
(5.0 
2m 
(9 
3.2€+3 

2-51w 
0.4 
1. b 
144 
2 2  
182 

204 

0.5€+3 



-Page-1 ITRSL-Oak-Rid e REPORT Work-Order-I-RW0-100 
eceived: 08/18/88 

REPORT ADVANCm SCID(CEs8 IN. PREPARED IT/RADIUOGICAL SCIMCES LAB. 

dW88 13: 42: 49 

TO P.O. BOX 479 BY 1550 BEAR CREEK RoI\D 
RIISS, L3H 45061447S OAKRIDGE, RI37831 

u 
ATTENL 1. m ATTEN ERS 

CUEtURIFSFER -8  
mANY AWANM) SCIENCES, IW. 

PHW 615-482-9707 

FACILITY 

UlRn ID MOllbB) WATER SWlES 
TM€N 
TRw 
TYPE 

' P.Q t866A21lD-04 60203.0204 
IMlOICE under sesarate cover 

TEST COOES and MES used on this rrgort 
6s MmMsPEc 
NQ37 w-237 
PWSB PU-238 
Ptm pv-2391240 
RA226W Ra-226 
RAPSW Ra-228 
919ow Sr-90 
TC99U Tc-99 
71428 TH.228 

. 



ITRS-Oak-Ridge REPORT btork-Ord@rr-#-RB;OB;lOO 
ceived: 09/18/88 Results b9  Sarplc 

FRACTIONOLA TESTWDECS NAK6AmAspEC 
Date P T i w o l l e c t e d  08 /17 /88  cotegorp C O 2 U 9  

UNITS pCill 
mTN 09/23/88 

6Arm\ SPEC 

CS-137 
m-106 

XRIFIED BY SDL 

, 

RE9LT 2-SIW 
(1.0 
C3.0 
u. 0 
( t o  
u. 0 
(1.0 
(1.0 
(1.0 
(1.0 
u. 0 
(1.0 
a. 0 
QQO 
Q 

u-TurA* (1 
t(mits-ug/l 

SAnrrID032W ' FRACTIW02A TESTCECS N A K M S P E C  
Ikte P T i w o l l e c t e d  08/17/88 ~atcgorp C- 

B 
WITS pCi/l 
Mm 09/23/88 

KRIFIED BY SK 

CAWSPEC RESUT 2-SICHA O M i I  RESUT 2 S I W  
Rh-224 (1.0 

CS-137 Qo R M  a. 0 
RU-106 (150 u-234 (1.0 

0-2#/236 (1.0 
u-23a (1.0 
PV-23 (1.0 
M / 2 4 0  (1.0 
?ltaa (1.0 
TH-230 (1.0 
ntm (1.0 
w-237 (1.0 
91-90 (5.0 
TC-99 a. 0 
THTOTA* Q 
u-rnki - ( I  
Mi ts-ug/l 



-Page-3 ITRB-Oak-Ridge REPORT h r k - O r d e r - # - ~ l O O  
eceived: 08/18/88 Results b p  *le 

LE ID 03500 FRACTIM03A mm6s )yyE6AmAsPEc 
Date & T i a o l l c c t e d  08/17/BB 

WITS pCi/l 
m 09/23/88 

KRIFIED BY s# 

e 1 3 7  a 
Wlob (150 

’! ID 03501 

UNITS pCi/ l  
YRTN WI2318a 

(1.0 
(3. 0 
0.0 1.1 
(1.0 
a2 1.1 
u. 0 
u.0 ~ 

(1.0 
(1.0 
(1.0 
(1.0 
(5.0 . 
a. 0 
Q 
23 4 

VERIFIED BY Sw 

RESUT 2-SIW 
(1.0 
(3.0 

(1.0 
a0 1.2 
(1.0 
(1.0 
(1.0 
(1.0 
(1.0 
(1.0 
(5.0 
(30.0 
3 2 
22 4 

7.6 1.1 



1-lRSL-k k-Ri Igi REPORT WoTk-OFddart-~-lW 
Results b9 -le 

ID 03502 FRACnMOSA TmCIlOECS M W S P E C  
Date ?I T i ~ o l l e c t e d  08/17783- kteYm9 cc dmr- 

UNITS p C i / l  
cRR( w/a/ea 

MRIFIED BY SM 

RESULT HIW 
(1.0 
a. 0 
(1.0 
(1.0 
(1.0 
(1.0 
(1.0 
(1.0 
(1.0 
(1.0 
(1. 0 
(5.0 
730 77 
(4 
(1 

Wni ts-ug/l 

sAn)LE ID 03503 FMcTIONObA TESfCo#E N A ) I E w s P E c  
(late I TiGTollected 09/17/88  ateg gorp cc OI830 

B 
WITS pCi/l 
MTN 09/23/88 

ERIFIED BY SDL 

RESUT 2sIW 
(1.0 
a. 0 
25.7 3.6 
2.6 0.7 
74.3 9.7 
(1.0 
(1.0 
(1.0 
(1.0 
(1.0 
(1.0 
(3.0 
a. 0 
(10 
207 35 



649' 
IiRSL-IbCRidgc REPORT Uort-Rder-#-~-lOO 

Results bq Sample 

ID 03564 FRACTIONO7A T E S T C O E C S  MEW SP€C 
Date I Ti#ollccted 08/17/88 bte4org - 

UNITS pCi/l 
WRTN w/23m 

UERIFIED BY SDL 

RESUT 2sIW r 

(1.0 
Q O  
u. 0 
(1.0 
(1.0 
(1.0 
(1.0 
(1.0 
(1.0 
(1.0 
(1. 0 
(5.0 
a. 0 
a 

UNITS pCi/l 
WTN 09/26/88 

MIMASPEC RESUT 2-SIM OTtfR 
RA-226 

(3-137 Qo RA-228 
RU-106 (1% u-234 

U-235/236 
*pa 
PU-238 
Pu-239/240 
TIta 
THPO 
TH-232 
)(P-237 
SR-90 
TC-99 
Wrnk * 
U-TOTAL * 
+Units-ug/l 

WIFIED BY s# 

RESUT 2-sIW 
(1.0 
a. 0 
(1.0 
(1.0 
(1.0 
(1.0 
(1.0 
(1.0 
(1.0 
(1.0 
(1.0 
(5.0 
(30.0 
a 
0.3 0. 1 



6 4 9 4  

SAMPLE ANALYSIS RESULTS ROUTING SLIP 

TASK SAMPLE NUMBERS DESCRlPTlON RVFS FILE 
17 3.2.1 07000 - 08999 Subsurface Soils - OnSite 6 .14  
0 3.2.1 10000 - 10999 Subsurface Soils - Off-Site 6 . 14 

@ 3.2.4 03000-04999 Ground Water 5.14 
17 3.3 01000-02999 Surface Water 7.14 
17 3.3 09000 - 09999 Sedment 7.14 
0 3.4.2 05000 - 06999 Surface Soils 4.14 
a 3 .5  00000 - 00999 Ecological 8 .14  
0 7.3 
c 9.2 

Urinalysis 2 .10.12 --__--------------_-- 

RCRA Analyses 15.2.14 -----------------____ 

n 9.3 01000 - 02999 Surface Water - ZOI 15 .3 .14  

B 9.3 09000 - 09999 Sediment - ZOI 15.3 .14  

& Carr, D. 
(5 Copies) 

0 Krauss. M. 
0 Krieger. J .  
0 
0 
0 

SAMp9-23 

a 
0 
0 
0 
a 
0 

DlSTRlBUTiON 

Cutting, P. 0 Gaillot, G . (All 3 . 2 .  X) 
Lenyk, R . Galbraith, R .  
Von Loh, J. (All 3.5) 0 Frazier, J. (All 3.4. X) 
Wide, R .  ~ Weick, W .  

0: Poliziani, J . (All 7.3) 
Capacci,M. 

a 



INTERNATIONAL ANALYTICAL BFF;i!# 
-CORPORATION TECHNOLOGY S-E-R'V-p-C-E s- - 

1550 Bear Creek Road P 0 Box 549 Oak Ridge Tennessee 37831 61 5-482-9707 

CERTIFICATE OF ANALYSIS 

TO: ASI-Fernald Off ice DATE REPORTED: September 27, 1988 
ATTN: L. T. Murphy PROJECT CODE: ITNT 3 5 18 8 
10845 Hamilton Cleves Road ORDER NUMBER: 602.03.02.04 
Ross, OH 45061 PAGE.-,OF 3 

' 464042.08 

Sample Description: Five (5) water samples received July 22, 1988 

Concentration units are mg/liter 

03357 

03358 

03359 

03360 

03361 

Blank 

03357 
03358 
03359 
03360 
03361 
Blank 

Total 
Chloride Fluoride Sulfate Nitrate Phenol PhosDhorus 

15 0.18 93 <0.1 <0.01 0.014 

12.5 0.18 108 <0.1 <0.01 c0.01 

CO.01 0.040 18 0.16 108 <0.1 

18 0.14 104 CO.1 CO.01 0.039 

26 0.30 114 CO.1 <0.01 c0.01 

<0.5 , <0.1 <1.0 <0.1 <O. 05 

Total Orsanic Nitrosen 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 

- 
Ammonia 
CO.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 

APPWedbY Assistant Lgoratory 4 Manager 

Title 

,- 
93-9-85 Axreailed by the Amencan Asxiat ion lor Laborafoly Accreditation in the chemical 

lieid 01 testing as Iated in the current AALA Directory 01 Accredited Laboralones 



INTERNATIONAL TECHNOLOGY ANALYTICAL @ 
-eORPORATION SERVICES 

1550 Bear Creek Road P 0 Box 549 Oak Atdge Tennessee 37831 61 5-482-9707 

CERTIFICATE OF ANALYSIS 

TO: ASI-Fernald Office DATE REPORTED: September 27, 1988 
ATTN: L. T. Murphy PROJECT CODE: ITNT 3 5 18 8 
10845 Hamilton Cleves Road ORDER NUMBER: 602.03.02.04 
Ross, OH 45061 P A G E L O F  3 

464042.08 

Sample Description: Five (5) water samples received July 22, 1988 

Concentration units are mg/liter (ppm) 

METALS 

Arsenic 
Barium 
Cadmium 
Calcium 
Chromium 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Molybdenum 
Nickel 
Selenium 
Silver 
Sodium 
Mercury 
Potassium 

03357 

<0.2 
0.069 

<o. 002 
91.2 
<o. 02 
CO.01 
2.47 

<O. 05 
23.7 
0.161 
0.02 

<0.02 
<0.2 
<0.01 
8.94 

eo. 0002 
1.87 

03358 

<0.2 
0.064 

<o. 002 

<o. 02 
<o.  01 
2.26 

<O. 05 
25.8 

<o. 02 
<o. 02 
C0.2 
<o. 01 
9.47 

<o. 0002 
0.936 

, 96.9 

0.147 

03359 

<0.2 
0.08 

<o. 002 
99.0 
c0.02 
<0.01 
2.72 

<O. 05 
25.2 

<0.02 
<0.02 
C0.2 
CO.01 
11.3 
co. 0002 
0.741 

0.302 

03360 

0.31 
0.079 

<o. 002 
101 

<o. 02 
CO.01 
2.71 

<0.05 
25.0 
0.298 
0.035 

<o. 02 
<0.2 
co.01  
11.2 
<o. 0002 
0.652 

03361 

0.30 
.. 0.077 

C0.002 
81.6 
<o. 02 
c0.01 

C0.05 
20.6 

<0.02 
<0.02 
C0.2 
c0.01 
17.0 
co. 0002 
3.68 

1.89 

0.159 

tory Manager 
I 
I Title _. 

A q J ~ I G O  93-9-85 c Accredited by the Amencan icssoziatlon tor Laboratory Accreditat~on in the che 
lield 01 testing. a s  llsted In the current AAIA Directory 01 Accred~ted LoboFatons 

I I 



INTERNATIONAL TECHNOLOGY ANALYTICAL 
CORPORATION 

I SE-R-WCES 
1550 Bearpeek Road P 0 Box 549 Oak Rldge Tennessee 37831 61 5-482-9707 

CERTIFICATE OF ANALYSIS 

To: ASI-Fernald Off ice DATE REPORTED: September 27, 1988 
ATTN: L. T. Murphy PROJECT CODE: ITNT 3 5 18 8 
10845 Hamilton Cleves Road ORDERNUMBER 602.03.02.04 
Ross, OH 45061 P A G E 2  OF 3, 

464042.08 

Sample Description: One (1) water samples received July 22, 1988 

Concentration units are mg/liter (ppm) 

Parameter Client MS %Recovery MS D 
ID Conc. . Conc. 

Arsenic 
Barium 
Cadmium 
Calcium* 
Chromium 
Coppek 
Iron 
Lead 
Magnesium* 
Manganese 
Mercury 
Molybdenum 
Nickel 
Selenium 
Silver 
Sodium* 
Potassium+ 

D 
03359 1.06 

1.05 II 

II 0.474 
11 94.4 
II 0.469 
11 0.977 
I1 3.55 

0.970 
I1 23.8 

0.772 
03338 1.10 
03359 0.933 

0.944 
0.920 

11 0.982 
11 10.8 
I1 2.59 

II 

I1 

II 

I1 

’ * Duplicates; no MS, MSD 
+ High percent recovery due 

106 
97.2 
94.8 

93.8 
97.7 
82.7 
97.0 

94.0 
110 
93.3 
94.4 
92.0 
98.2 

184 
- 

to matrix effect. 

1.33 
0.982 
0.443 

0.443 
0.910 
3.23 
0.920 

0.705 
1.02 
0.876 
0.865 
0.890 
0.885 
9.79 
3.80 

87.3 

21.9 

%Recovery RPD 

133 
90.2 
88.6 

88.6 
91.0 
51.1 
92.0 

80.6 
102 
87.6 
86.5 
89.0 
88.5 

306 

22.6 
6.9 
6.8 
7.8 
5.7 
7.1 
9.3 
5.3 
8.4 
9.1 
7.5 
6.3 
8.7 
3.3 

10.4 
9.9. 

37.9 

ory Manager 
Title 

93-9-85 
,b?iwy.  6%. 

Accredited by the h e n c a n  Asso:iatlon for Loboratory Accreditation in the chemical 
field of testing as llsted in the current AALA Directory of Accredited Luboratones -- 


