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TABULATED VERIFICATION DATA



TABLE 1
ALCOA - NORM REMEDIATION
VERIFICATION SURVEY RESULTS

. SOIL.  COMPOSITE
Nal (CPM) SAMPLE  SOIL SAMPLE RESULTS (pCi/g)

LOCATION MAX MIN AVG DOSE (uR) ID TH-232 U-238
C1-A 9120 8080 8500 26 C1-81 1.2 11.1
C1-B 11500 8500 8900 25 RC1-81 0.8 9.9
C1-C 11700 8400 9200 2.5
C1-D 10400 6140 9000 2.8

CENTROID - - - 26
Di-A 10080 7000 7800 32 D1-8t 22 6.2
D1-B 11800 8500 9500 29 RD1-81 1.6 5.1
D1-C 14000 8080 10000 3.6
D1-D 15000 7400 9400 3.3

CENTROID - - - 3.7
E1-A 14700 10200 12000 44 E1-S1 24 55
E1-B 13200 8200 9000 3.1 RE1-St1 28 7.1
E1-C 12200 7300 8000 3.1
E1-D 17500 8500 9500 3.1

CENTROID - - - 3.2
F1-A 10000 8500 9400 36 F1-82 21 6
F1-B 10400 6500 7700 27 RF1-82 2.2 6.9
Fi-C 8700 5100 7200 2.6
F1-D 11500 9000 10100 26

CENTROID - - - 3.0
G1-A 11000 7390 9700 29 G12-F2-81 5.6 11.7
G2-B 11000 7200 8900 2.7 RG12-F2-8 58 125
F2-B 18000 7400 9800 3.6
F2-C 20000 9800 10000 3.5

CENT. F2 - - - 3.2
E2-B 12200 7500 9500 3.6 E2-D2-81 2.7 5.5
g2-C 13200 8000 9000 3.6 RE2-D2-S1 1.8 44
D2-B 11000 2000 10000 3.0
D2-C 11000 8000 10000 3.2

CENT. E2 - - - 3.1

CENT.D2 - - - 3.0
12-A 11500 11300 13000
2-B 11500 11300 13000 30 12-81 0.6 46
12-C 12000 11300 13000 30 RI2-St1 0.8 4.1

‘ 12-D 15800 11300
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LABORATORY DATA
AND CHAIN OF CUSTODY FORMS



HILBERT ASSOCIATES,
RADIOLOGICAL ENGINEERS

INC.

SUMMARY OF SOIL SAMPLE RESULTS
REMCOR / ALCOA,

CLEVELAND, OHIO

SAMPLE RESULTS IN pCi PER GRAM

u238(1)

Th232(2)

SAMPLE SAMPLE
IDENTIFICATION DATE
RAC-PS-01 10/14
RAC-PS5~-04 10/14
RAC-PS-05 10/14
RAC-PS5~-06 10/14
RAC-PS~07 10/14
RAC-PS~-08 10/14
RAC-PS-09 10/14
RAC~J1~01 10/14
RAC~-J15-01 10/14
C1-81-C 10/15
RC1-81~-C 10/15
D1-81~-C 10/15
RD1-81~-C 10/15
E1~-81-C 10/15
RE1-81~C 10/15
F1-81-C 10/15
RF1-81-C 10/15
G12~-F2-81~C 10/15
RG12~F2~81~C 10/15
I12-81-C 10/15
R12-81~C 10/15
f1 10/17
M-1-C 10/17
M-2-C 10/17
M-3-C 10/17
M-4-C 10/17
F1-82~C 10/17
RF1-82~-C 10/17
E2-D2-81~-C 10/17
RE2-D2-81~C 10/17
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(1) U238 ACTIVITY CONCENTRATION BASED ON ANALYSIS OF TH234 PHOTOPEAK
AT 0.093 MeV AND CONFIRMING PHOTOPEAK AT 0.063 MeV.

(2) Th232 ACTIVITY CONCENTRATION BASED ON ANALYSIS OF Ac228 PHOTOPEAK
AT 0.911 MeV AND CONFIRMING PHOTOPEAK AT 0.0933 MeV IN ABSENCE OF

v238.
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DATE OF REPORT: 10-17-1881 HILBERT ASSOCIATES, INC.

KK KKK K KK KKK KK KK KKK KK KKOKOKOKOK KKK KK KK KK KK K K KK KK KK KKK KK
RADIOACTIVITY CONCENTRATIONS AND MDAC VALUES
FOR

REMCOR CORPORATION AT ALCOA, CLEVELAND, OHIO
KK K KKK KKK KK KKK KKK KKK KKK HOKKOK KK KKK KKK KKK KKK KK KKK o K

KKK KKK KKK KKK KKK KK KK KKK KKK KKK KK K KK KKK K 0K KK KKK KR KK
SAMPLE IDENTIFICATION IS (C1-81-C

SAMPLE VOLUME IS 485 GMS
SAMPLE COUNT TIME IS 1000 SEC
SAMPLE TYPE IS MARINELLI/SOIL

K KR IR KR K KK 8K 0 A K R R85 K 8 K8 KKK 8O0 ROR K OIOK R OK KOK KOK K K K K

NUCLIDE AND ENERGY pCi/gram MDAC (pCi/gm)

1.2 &/~ 1.9647 2.454358
2.7 +/- 2.2479 2.804981
2 +/= 1. 1836 1.78727

2 +/- . 2036 . 0910001
+/- 0 . 1638002
+* /- 1.665 . 3818186

Th234% AT 0.093 MEV 1
Ac228x* AT 0.0933MEV 1
Ra226* AT 0.186 MEV 2
Ac228xx AT 0.311 MEV 1.
Ac228xx AT 0.969 MEV 0
K40 AT 1.460 MEV 8

Ac228 PHOTOPEAK AT 0.911 MeV FOR Th232 CONFIRMATION
* URANIUM SERIES(U238) / »*x THORIUM SERIES (Th232)

HOK KKK KKK KK KKK KR KKK KKK ORI K KKK KKK O KK KRR IO R KKK
SAMPLE IDENT.IFICATION IS RC1-81-C

SAMPLE VOLUME IS 610 GMS
SAMPLE COUNT TIME IS 1000 SEC
SAMPLE TYPE IS MARINELLI/SOIL

200200 0080 K 502K 20 KK K 28 0 R R K KR K K K KK 3K K K K K KKK R KK K KK K KK KK K

NUCLIDE AND EMERGY pCi/gram MDAC (pCi/gm)

Th234* AT 0.093 MEV 9.8 o s 1.6464 2.092825
~Ac228x% AT 0.0933MBV 11.3 +/- 1.8984 2.3918

Ra226* AT 0.186 MEV 2.3 +/- . 7935 1.450325
Ac228xx AT 0.911 MEV .85 +/- . 2087 . 4357947
Ac228xx AT 0.969 MEV O *je . @ . 1329198
K40 AT 1.460 MEV 5.9 * /- 1.1918 . 3098354

Ac228 PHOTOPEAK AT 0.911 MeV FOR Th232 CONFIRMATION
* URANIUM SERIBS (U238) / *x THORIUM SERIES(Th232)



DATE OF REPORT: 10-17-1991 HILBERT ASSOCIATES, INC.

O K KK KK KK KO K KKK KKK K KKK KKK KKK KKK KKK KKK K KKK KK KKK K
RADIOACTIVITY CONCENTRATIONS AND MDAC VALUES
FOR

REMCOR CORPORATION AT ALCOA, CLEVELAND, OHIO
KKK KKK KRR KKK KKK KKK R HOKOKIOK KK KK 3K KK IOKOK KKK KK KK KKK K KO KKK KK K

K KKK KOKKOROK KK KKK KK KK KKK OK KKK KKK KKK K K KO K 0K K KK KKK XK K
SAMPLE IDENTIFICATION IS D1-51-C

SAMPLE VOLUME IS 645 GMS

SAMPLE COUNT TIME IS 1000 SEC

SAMPLE TYPE 1S MARINELLI/SOIL
20020020 2000000 200 K0 00 250K 0 KK 000 KKK K KK KKK OK KKK OK KK K K K

NUCLIDE AND ENERGY pCi/gram MDAC (pCi/gnm)

Th234* AT 0.093 MEV 6.2 +/- 1.8168 2.565214
Ac228xx AT 0.0933MEV 7.1 +/- 2.0803 2.931673
Ra226% AT 0.186 MEV .9 */~- .9 1.869206
Ac228x%x AT 0.911 MEV 2.2 */= . 3454 1.118339
Ac228x%x AT 0.969 MEV 0 /- 0 . 1257071
K40 AT 1.460 MEV 4.7 /- 1.128 . 2930236

Ac228 PHOTOPEAK AT 0.911 MeV FOR Th232 CONFIRMATION
* URANIUM SERIES (U238) / *x THORIUM SERIES (Th232)

KK HOK KKK KK XK HOK KKK IOR RO OK KOOI KKK KKK KK HOK KKK KKK KKK K KK KKK
SAMPLE IDENTIFICATION IS RD1-51-C

SAMPLE VOLUME IS 621 GMS
SAMPLE COUNT TIME IS 1000 SEC
SAMPLE TYPE IS MARINELLI/SOIL

K0 00K KKK 58 K8R35 0000 0 2500 80K 008K KK K KKK 3R OK 0K OK KKK 0K K X

NUCLIDE AND ENERGY pCi/gram MDAC (pCi/gm)

Th234% AT 0.093 MEV +/- 1.6422 2.3039386
Ac228%x AT 0.0933MEV +/= 1.8676 2.63307

oo
™ Q0 ss

Ra226* AT 0.186 MEV .8 /= .8 1.890189
Ac228x*x AT 0.911 MEV 1. ¢/ . 3104 7.253631E-02
Ac228xx AT 0.968 MEV 0 +/= 0 . 1305654
K40 AT 1.460 MEV 4 */= 1.012 . 3043482

Ac228 PHOTOPEAK AT 0.911 MeV FOR Th232 CONFIRMATION
* URANIUM SERIES(U238) / *x THORIUM SERIES (Th232)



DATE OF REPORT: 10-23-1991 HILBERT ASSOCIATES, INC.

. KK KKK KKK KK KKK KKK ORI ROK I KKK KOK HOKOK OK KK KKK KKK KKK KK K 0K 0K KOh K
RADIOACTIVITY CONCENTRATIONS AND MDAC VALUES
FOR
REMCOR CORPORATION AT ALCOA, CLEVELAND, OHIO

00RO ORI R KOR KK 8RO 8OIHOROK O K KO 08OK KRR 8K 50808 R K KO8R KK K K OK K OK K K K OK K

A 0K 0 6K 2 K0 0 2 20 000 000 00 00 200 0000 0 808 50 8 3 300 00K K80 508 2808 503508 8 K 8 O8O K KOk K

SAMPLE IDENTIFICATION IS F1-52-C

SAMPLE VOLUME IS 545 GMS
SAMPLE COUNT TIME IS 1000 SEC
‘ SAMPLE TYPE IS MARINELLI/SOIL

R0 20K K 88K KK 8 200 008 0808 58 00 K K6 R R OKOK KR KR OI0OK K KKK KKK K K K

NUCLIDE AND ENERGY pCi/gram MDAC (pCi/gm)

Th234x AT 0.093 MEV 6 */- 1.932 2.746728
Ac228%x AT 0.0833MEV 8 +/- 2.578 3.139117
Ra226* AT 0.186 MEV 1.5 */- 1.2708 2.059352
Ac228*x AT 0.911 MEV 2.1 +/~ . 4998 . 5264368
Ac228xx AT 0.969 MEV 0 /= 0 . 1487726
K40 AT 1.460 MEV 3.5 */- . 9624989 3467893
. Ac228 PHOTOPEAK AT 0.911 MeV FOR Th232 CONFIRMATION

* URANIUM SERIES (0238) / xx THORIUM SERIES(Th232)




DATE OF REPORT: 10-23-1991 HILBERT ASSOCIATES. INC.

o O KK K KKK KK KK KKK KK KKK KKK KK KKK KK KK KKK KKK K K K K K K K
. RADIOACTIVITY CONCENTRATIONS AND MDAC VALUES
FOR
REMCOR CORPORATION AT ALCOA, CLEVELAND, OHIO

A0 8RR R OROR KR K O K 8K 8 880 K 3K 8O KR K KK 5K KRCOROK KRR 08 R OO KK KK K K K K

20 0 R 0K KR 2K 0K 8 3K 28 0 2 6 K 580 K 28 K K 2 8 05 0 KO KKK KR R KOK 30K KO KKK K

SAMPLE IDENTIFICATION IS RF1-82-C

SAMPLE VOLUME IS 554 GMS
SAMPLE COUNT TIME IS 1000 SEC
SAMPLE TYPE IS MARINELLI/SOIL
. A HOKHK KKK KK AR KRR R OKRROKOKOK K HOKKOKOK KR KKK KKK KKK KKK KK
NUCLIDE AND ENERGY pCi/gram MDAC (pCi/gm)

. 1252 2.963962
. 8336 3.387385

~y

Th234% AT 0.093 MEV 6.9 +/=
Ac228%x AT 0.08933MEV 9.2 +/-
Ra226% AT 0.186 MEV 1.6 +/- 1.2528 2.025897
Ac228%x AT 0.911 MEV 2.2 /= .39186 8.130875E-02
Ac228%x AT 0.969 MEV O +/- 0 . 1463557
K40 AT 1.460 MEV 4.3 */= 1.118 . 3411556

o

Ac228 PHOTOPEAK AT 0.911 MeV FOR Th232 CONFIRMATION
‘ * URANIUM SERIBS(U238) / »x THORIUM SERIES (Th232)

TP wr A - MM AMYT TN arS



DATE OF REPORT: 10-23-19891 HILBERT ASSOCIATES, INC.

e
RADIOACTIVITY CONCENTRATIONS AND MDAC VALUES
FOR
REMCOR CORPORATION AT ALCOA, CLEVELAND, OHIO

200000 K 800 000 258 00000000 00K 08 6 KK 58K 8 5 R I ROROICH R8O8R R R KO ROK K KOk

20008 K 2K 2K 8 8 8 2 0 6 2 5028 20 6 8 2 0 6 K 8 8 8 0 8 28 0 6 8 0 5 8 8 6 8 3 8 K K KOK HOK 50KOK K OK ROk K

SAMPLE IDENTIFICATION IS  E2-D2-51-C

SAMPLE VOLUME IS 560 GMS
SAMPLE COUNT TIME IS 1000 SEC
SAMPLE TYPE IS MARINELLI/SOIL

K 2K 0 50K K K 3 0 000 0 000 00 0 0 300K KR K KK K KK 8 K KK KK KOR KK K K

NUCLIDE AND ENERGY pCi/gram MDAC (pCi/gm)

Th234% AT 0.093 MRV 5.5 +/- 2.0285 2.9322086
Ac228xx AT 0.0033MEV 7.3 +/-  2.6937 3.351092
Ra226% AT 0.186 MEV 1.¢€ +/- 1.2864 2.096085

Ac228%x AT 0.911 MEV 2.7 +/- . 4401 8.043759E-02
Ac228xx AT 0.969 MEV 0 +/- 0 . 1447876
K40 AT 1.460 MEV 7.5 +/- 1.4775 . 3375003

Ac228 PHOTOPEAK AT 0.911 MeV FOR Th232 CONFIRMATION
* URANIUM SERIES(U238) / *x THORIUM SERIES (Th232)



DATE OF REPORT: 10-23-19891 HILBERT ASSOCIATES, INC

' KRR KK KKK KKK KKK KKK KR KK KKK KO KOK O KOKKOKOKOKOK K KOKOK KKK KK KKK K K X%
RADIOACTIVITY CONCENTRATIONS AND MDAC VALUES
FOR
REMCOR CORPORATION AT ALCOA, CLEVELAND, OHIO

0 00 200K KRR KO8R KOOI KK IO K KK R 8 8 83 K08 R KRR BOK 0K OKOK KK K KK OK KK JOK O

K 202 8 3 0 K80 60 2 0 3 00 200 0 28 00 2 00 30 000 0 K 0K 2808 0 8 0 8 08 0 0 008 800K K K KKK ROK KOK

SAMPLE IDENTIFICATION IS RE2-D2-851-C

SAMPLE VOLUME IS 5563 GMS
. SAMPLE COUNT TIME IS 1000 SEC
SAMPLE TYPE IS MARINELLI/SOIL

2 K0 K 6 28 0 8 0 200K 0 20 20 6 K 28 0 2 2 00 8 3K oK R A KK KR KK K OK K KOO K X

NUCLIDE AND ENERGY pCi/gram MDAC (pCi/gm)

Th234* AT 0.083 MEV 4.4 +/- 2.1282 3.131482
Ac228%x AT 0.0933MEV 5.8 +/- 2.8014 3.578836
Ra226* AT 0.186 MEV 2 * /= 1.306 1.831723
Ac228%x AT 0.911 MEV 1.8 * [ . 3546 8. 145579E-02
Ac228*x AT 0.969 MEV 0 */- 0 . 1466204
K40 AT 1.460 MEV 5.2 /= 1.8358 2.323908
. Ac228 PHOTOPEAK AT 0.911 MeV FOR Th232 CONFIRMATION

*x URANIUM SERIES(U238) / *x THORIUM SERIES(Th232)




DATE OF REPORT: 10-17-1991 HILBERT ASSOCIATES, INC.

R RROKOK KKK K K KK KKK KK KKK KK KK KK 3K KKK KKK KKK KKK KKK K K KKK K KK K
RADIOACTIVITY CONCE?TRATIONS AND MDAC VALUES
OR

REMCOR CORPORATION AT ALCOA, CLEVELAND, OQHIO
KK K O KO K K K KK KKK KK KK K KKK K KKK K KK KK K K KKK KK KK K K

KKK KK KKK KKK KKK KK K KKK KKK KK KK KKK KKK K KK KK KK K K
SAMPLE IDENTIFICATION IS E1-51-C

SAMPLE VOLUME IS 718 GMS

SAMPLE COUNT TIME IS 15000 SEC

SAMPLE TYPE IS MARINELLI/SOIL
KK KK KKK KK KKK KK KKK K K 8 0K KKK K KKK KK KK K KK K HOK K K K
NUCLIDE AND ENERGY pCi/gran MDAC (pCi/gm)
Th234x AT 0.083 MEV 5.5 ¢ /- . 462 6345874
Ac228%x AT 0.0933MEV 6.3 +/= . 5292 . 7252427
Ra226% AT 0.186 MEV 1.4 * /- . 2856 . 433029
Ac228xx AT 0.911 MEV 2.4 * /= . 13 9.115842E-02
Ac228xx AT 0.969 MEV 0 +/= 0 7.52842E-03
K40 AT 1.460 MEV 6.8 ¢ /= .4216 . 31551863

Ac228 PHOTOPEAK AT 0.911 MeV FOR Th232 CONFIRMATION
* URANIUM SERIES(0238) / ** THORIUM SERIES (Th232)

KKK KRR KKK KKK KRR KK KRR KKK KK KK KKK KKK KK KKK KKK KKK KK K
SAMPLE IDENTIFICATION IS RE1-51-C

SAMPLE VOLUME IS 635 GMS
SAMPLE COUNT TIME IS 1000 SEC
SAMPLE TYPE IS MARINELLI/SOIL
KK KK KKK KKK KKK RO KKK KKK KK KO KOR KK KKK K OK RO X KK KK K
NUCLIDE AND ENERGY pCi/gram MDAC (pCi/gm)
Th234% AT 0.093 MEV 7 +/= 1.967 2.727101
Ac228*x AT 0.0833MEV 8 +/- 2.248 3.116687
Ra226x AT 0.186 MEV 2.5 +/= 1.22 1.848516
Ac228xx AT 0.911 MEV 2.5 +/= . 39258 7.093708E-02
Ac228%x AT 0.969 MEV 0 */=- 0 . 1276867
K40 AT 1.460 MEV 7.3 +/=- 1.2994 . 2876381

Ac228 PHOTOPEAK AT 0.911 MeV FOR Th232 CONFIRMATION
x URANIUM SERIES(U238) / ** THORIUM SERIES (Th232)



DATE OF REPORT: 10-17-1991 HILBERT ASSOCIATES, INC.

KKK KKK KK KK KKK KK KK KKK K KKK K KKK KK KKK 3K KK KKK K K K KKK KKK K X K
RADIOACTIVITY CONCENTRATIONS AND MDAC VALUES
FOR

REMCOR CORPORATION AT ALCOA, CLEVELAND, OHIO
KK KKK KK K K KKK KK R KKK KK KK KK KK KK KKK KK K KR K K KK KK KKK K K K

KKK OKOKKOK KK KK KKK KKK KK ROKIOR KK IOKOKKROKOK K K KKK R KKK K KKK KK
SAMPLE IDENTIFICATION IS G12-F2-SIC

SAMPLE VOLUME IS 550 GMS
SAMPLE COUNT TIME IS 1000 SEC
SAMPLE TYPE IS MARINELLI/SOIL
KKK R KK KKK KKK KR RO KKK K KKK KKK KK OK K OKAOK KKK KKK XK
NUCLIDE AND ENERGY pCi/gram MDAC (pCi/gm)
Th234* AT 0.093 MEV 11.7 +/- 2.808 3.921853
Ac228*x AT 0.0933MEV 13.4 +/- 3.216 4.482118
Ra226x AT 0.186 MEV 1.8 */=- 1.6866 2.695542
Ac228xx AT 0.911 MEV 5.6 +/- .6216 8.190009E-02
Ac228xx AT 0.968 MEV 0 +/- 0 . 1474201
K40 AT 1.460 MEV 6.2 +/~ 1.3208 . 3436367

Ac228 PHOTOPEAK AT 0.911 MeV FOR Th232 CONFIRMATION
x URANIUM SERIES(0238) / *x THORIUM SERIES (Th232)

R OKK KRR KKK KKK RO KKK K HOK K KKK KKK RO KKK KK
SAMPLE IDENTIFICATION IS RG12-F2-51C

SAMPLE VOLUME IS 574 GME
SAMPLE COUNT TIME IS 1000 SEC
SAMPLE TYPE IS MARINELLI/SOIL

0 00000 K 0 000000 000 000 200 0 300000 000000 205 00RO 8 R OK K 8 808 80 08 K K ROKOK R OK K K

NUCLIDE AND ENERGY pCi/gram MDAC (pCi/gm)

Th234% AT 0.093 MEV 12.5 +*/- 2.9 3.992239
Ac228xx AT 0.0833MEV 14.3 +/- 3.3176 4.562558
Ra226% AT 0.186 MEV 2 +/- 1.98 2.910206
Ac228%x AT 0.911 MEV 5.8 ¢/~ .8120001 7447108
Ac228%x AT 0.969 MEV 0 +/- 0 . 1412562
K40 AT 1.460 MEV 4.2 +/- 2.0034 2.433563

Ac228 PHOTOPEAK AT 0.911 MeV FOR Th232 CONFIRMATION
* URANIUM SERIES(U238) / *x THORIUM SERIES (Th232)



DATE OF REPORT: 10-17-1881 HILBERT ASSOCIATES, INC.

KKK KRR K KKK R K KKK KON KKK 0K KKK K K K KKK K KK 0K KK KKK 30K KK K
RADIOACTIVITY CONCE;ggATIONS AND MDAC VALUES

REMCOR CORPORATION AT ALCOA, CLEVELAND, OHIO
KK AR HOKOKOK KO KK KKK K KRR 0K HOK 30K KKK K 0K 0K 0K 0K KK KKK KKK KK 3K K KK K KK KK

e
SAMPLE IDENTIFICATION IS I2-51-C

SAMPLE VOLUME IS 558 GMS
SAMPLE COUNT TIME IS 1000 SEC
SAMPLE TYPE IS MARINELLI/SOIL
e
NUCLIDE AND ENERGY pCi/gram MDAC (pCi/gm)
Th234* AT 0.083 MEV 4.6 +/- 1.6744 2.393052
Ac228xx AT 0.0933MEV 5.3 +/- 1.9292 2.734916
Ra226% AT 0.186 MEV 3.8 + /- 1.2597 1.811898
Ac228*x AT 0.911 MEV .6 +/- . 4242 . 8209763
Ac228xx AT 0.969 MEV 0 +/- 0 . 1453066
K40 AT 1.460 MEV 3.8 +/= . 9196 . 33871

Ac228 PHOTOPEAK AT 0.911 MeV FOR Th232 CONFIRMATION
* URANIUM SERIES(U238) / *x THORIUM SERIES (Th232)

KKK RO IR RO RORK R KKK ROK K ROR 10K KKK IR KKK KKK K KO K KX
SAMPLE IDENTIFICATION IS RI2-81-C

SAMPLE VO'.UME IS 566 GMS

SAMPLE COUNT TIME IS 1000 SEC

SAMPLE TYPE 18 MARINELLI/SOIL
KKK BOKKOIOKK KKK KKK ROR KKK 08K K KKK K KOO KK KRR KKK KK K
NUCLIDE AND ENERGY pCi/gram MDAC (pCi/gm)
Th234x AT 0.083 MEV 4.1 +/- 1.8491 2.611852
Ac228%x AT 0.0833MEV 4.7 +/- 2.1197 2.985088
Ra226* AT 0.186 MEVY 3.7 +/= 1.2468 1.786288
Ac228xx AT 0.911 MEV .8 /- . 412 . 5573429
Ac228*x AT 0.969 MEV 0 +/- 0 . 1432528
K40 AT 1.460 MEV 4 +/- 1.1 . 3339226

Ac228 PHOTOPEAK AT 0.811 MeV FOR Th232 CONFIRMATION
* URANIUM SERIBS(U238) / »*x THORIUM SERIES (Th232)
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INSTRUMENT CALIBRATION CERTIFICATES




GP Instrument Services, Inc. Fomis-2
T CALIBRATION
This Certificate will be accompanied by Calibration C_fum. or Readings where applicable
CUSTOMER INFORMATION INS R MENT INFORMATION
Customer Name __ABG Measurements, Inc. Instrument Manulscturer __ EbDerline
Customer Aduress ©40 Maple Avenue Mode! - Serial Numper ___ 3184
saratoga Springs, NY 12866 External Probe(s) Serial #
Customer PO# 1510 . Calibration Meihod Ig;Cs s/n 107
Work Order # [-91-08-207 Cs s/n 20020
Depleted Uranium s/n 013
INSTRUMENT CALIBRATION INFORMATION
Instrument Calibration Instrument Response
Range Standard Vaive Before Calio After Calid Comment
] 5 mR/hr 4% mR/hr | _mR/hr All Calibrations Btn, + & - 10%
2
: 7 3.35 Beta Factor = 3.7
4
50 10 10 {Open_Window-CTosed Window]
-]
- 20 20 o
- 4 _40 X 3.7 = True Beta
00 100 100
10 200 200
1 400 405
12
13 1_R/hr 1 _Rihr
14 2 2
15 4 .8
16
17
18
19 p—
20
21
22
23
ETATEMENT OF CERTIFICATION

mc«uwmmmwtmwonmmmmw-anwwmmmnmmo'm
Mmmmwommmmmmm that our Calibration Measurements are traceable

to the National institute of Standards and Technology (We are not responsible for damage incurrmd during shipmet or
use of this instrument).

ment c.ubmoe by Ma&—-/

bration Date.

Next Calibration Due:

(Sigred)

02*0 ~‘Z

K, lfwy that the

' Acmmummn Coordic utor

bov-"Mom\unon is correct:

; 08-01-91
Date




GP Instrument Services, Inc. Formis-53
Lo CALIBRATION
This Certificate will be accompanied by Calibration Charts or Readings where applicable
CUSTOMER INFORMATION INSTRUMENT INFORMATION
Customer Name Instrument Manytacturer _____udlum
Customer Address Mode! Serial Number 26726
€6 External Probe(s) Seral #
Customer P.O # Calibration Method ]3765 s/n 107
Work Order # 1-91-08-207
INSTRUMENT CALIBRATION INFORMATION
Instrument Calibration Instrument Response
Range Standard Value Before Calib. Atter Calib. Comment
. 25 uR/hr 0.015 mR/h 16 uR/hr All Calibrations Btn. + & - 10%
0.
2 20
3
4 50 UR/R7 0.01% 16
s 0.07 20 _
o U.0% 38
250 uR/hr 0.05 50
e = g 100
% 0.2 190
n"
12 500 uR/hr 0.1 110
1 _0.2 200
" —0.4 7
o o
16 _ D000 uR7hr T 1, 100
- -3 %, 000
18 4 :
19
20
21
2
23
I‘I’AW OF CERTIFICATION
MWMNMMI“M&W.Mawmmmwmnmmmm
Manutacturers published operating specifications. We further certity that our Callbration Measurements are tracesble
to the National Institute of Standards and Technology (We are not r bie for damage incurred during shipment or
use of this instrument) . ﬂ
>
‘lmmmom Calibrated by
¢ (Segnad)
Calidration Date: ___1__8.3:%
Next Calibration Due: L’! w




GP Instrument Services, Inc. Form15-23

CALIBRATION
CERTIFICATE

This Certificate will be accompanied by Calibration Charts or Readings where applicable

CUSTOMER INFORMATION

INSTRUMENT INFORMATION

Customer Name __ABG Measurements, Inc.

Customer Address 040 Mapie Avenue

Saratoga Springs, NY 12866 |

Customer PO ¥

Instrument %?’1‘“”"' Eberline
Mode! - Serial Number o881
External Probe(s) Sernal ¢

Calibration Methoe Kurz Model 505-8 s/n ME-27

83383::33;:66:39!\..:;-.“”_.

Work Graer # 1-91-03-
INSTRUMENT CALIBRATION INFORMATION
Instrument Calibration Instrument Response
Range Standard Value Before Calid After Calib. ) Comment
R/A 1 CFM 1.1 CFM 1 CFM A1l Calibrations Btn, + & - 10%

28 LPM = | CFM

STATEMENT OF CERTIFICATION

We Certify that the instrument listed above was calibrated and inspected prior to shipment and that it met ali of the
Manutacturers published operating specifications. We further certity that our Calibration Measurements are traceable
10 the National Institute of Standards and Technology (We are not responsibie for damage incurred during shipment or

use of this instrument).

instrument Calibrated by: S*JLQ&-‘-— Qw«wJ(

Calibration Date: ___.g >
Next Calibration Due: =

]

(Swgned) W

rmadion 18 correct

09-27-91
Date

Administrative Coordinator




GP Instrument Services, Inc. Faem 13-
% CERTIFICATE
This Certificate will be accompanied by Calibration Charts or Readings where applicab'e
CUSTOMER INFORMATION INSTRUMENT INFORMATION
Customer Name __ABG Measurements, Inc, Instrument Manutacturer Ludlum
Customer Aadress 040 Maple AVQ"UQ Mode! Serial numper __ 49661
S"“OQL Sp""ﬂiL NY 11866 External Probe(s) Serial
137
Customer PO » 1029 Calibration Method Cs s/n 107
Work Order # [-90-12-207
INSTRUMENT CALIBRATION INFORMATION
Instrument Calibration instrument Response
Range Standard Value Betore Calid Afte Calid Comment
‘ 25 0.015 mR/hn 16 uR/hr A1l Calibrations Btn. + & - 10%
2 0,020 20
3
2 1) 0.01% .
5 0.020 S
£ 0. 040 36
?
L) o i
~0.1 108
1 0.2 195
1
12 Soo _...QAW 108
13 —al 210
“ 0.4 390
15
18 1 1, 100
17 2 %:;E
18 4 Y 50
19
20
21
2
2
STATEMENT OF CERTIFICATION

d:tfumom Calibraied by
libration Date

We Certity that the instrument listed sbove was calibrated ang INIDACIHO Prior 10 shipment and that it met al! of the
Manutacturers pubi:shed opersting specifications We further cenitty that our Calibration Measurements are traceabie
10 the National Bureau of Standards (We are not responsidie 10r demage ncurred during shipment or use of this in-

strument).

Next Calibration Dye

1HON 18 correct

e

12-12-90

Agminisirative Coordinator

Date




GP Instrument bervices, Inc.

[Sarvices CALIBRATION
# CERTIFICATE

This Certificate will be accompanied by Calibration Charts or Readings where applicaple
CUSTOMER INFORMATION INSTRUMENT INFORMATION

ABG Meesurements, Inc.
Customer Name .
Customer Aaarnmp‘e ivgnue

Saratoga springs, NY 17866

Instrument Manutacturer Staplex
Moage! TF=-1A Serial Number 17578N

‘l External Probe(s) Serial #
Customer PO 1029 Canbration Methoakurz Model 505-10 s/n ME-2763
Work Order # [-90-12-207
{
INSTRUMENT CALIBRATION INFORMATION
Instrument Calibration Instrument Response
Range Standard Vaive Betore Calib After Calid Comment
N/A 22.5 CFM 22.5 CFM A1l Calibrations Btn. + & - 10%

NOTE:™ Calibrated with Geiman
Type A Filter

NBOLs LN -

|
STATEMENT OF CERTIFICATION

We Certity that the instrument Isted above was calibrated and nspected prior 10 shipment and that it met all of the
Manutacturers published operating spectiications We turther certity that our Calibration Measurements are traceadle

1o the Nationsl Bureau of Standards (We are not responsible for gamage ncurred during shipment or use of this in-
strument). /

C

rument Calibrated by ( :
‘:lbuhon Date 12-12-90 i

Next Calibration Due -12-91

Aaministrative Coordinator




Services Inc.

@

GP instrument Services, Inc.

CALIBRATION
CERTIFICATE

Form 1S-23

This Certificate wiil be accompanied by Calibration Charts or Readings where applicable

CUSTOMER INFORMATION

INSTRUMENT INFORMATION

Customer Name

ARG Measurement

640 Maple Avenye

Customer Address

n

Instrument Manulacturer

Ludium

Mode! 18 Serial Number 34282
Sara 66 External Prove(s) _34-10 seria » —_—025833
Customer P O # 1513 Calibration Method MP-1 s/n 298
Work Order # 1-91-08-207
INSTRUMENT CALIBRATION INFORMATION
Instrument Calibration instrument Response
Range Standard Value ‘| Betore Calib. After Calib Comment
: X1 100 CPM 100 CPM A1l Calibrations Btn. + & - 10%
5 200 __200
$ 300 385 Window pot has been set
p Window = IN
s X0 X K , oy
M 2K 2K High Voltage 1 - '~“Ba
" 4K 4.1k High Voltage = 1250 Volts
e __ X100 TOK 10K High - '97Cs
1 40K 40K
12 MM'%
13 ___X1000 100K 100K High Voltage = 800 Volts
14 @00k 200K
18 400K 400K
18
17
18
1%
20
21
22
2
STATEMENT OF CERTIFICATION

w.c«wmmnmm listad sbove was calibrated and inspected prior to shipment and that it met all of the
Manutacturers published operating spscifications. We further certity that our Calibration Measurements are traceabie
to the National Institute of Standards end Technology (We are not responsible for damage incurred during shipment or

use of this instrument).

‘namm Calidrated by

Calibration Date:

Nexi Calibration Due:




-

 Services Inc.

—

GP Instrument Services, Inc. Form 18-23

CALIBRATION

CERTIFICATE

T'us Certificate will be accompanied by Calibration Charts or Readings where applicable

&

CUSTOMER iINFORMATIONM INSTRUMENT INFORMATION
Customer Name __ABG Measurements, Inc. Instrument Manufacturer Ludlum
Customer Adaress 04U Maple Awenue Mode! Serial Numbper 40812
Customer PO # 1507 Calibration Method aanMP-1 s/n 318
York Order # [-91-06-2 “““Th s/n 11623
INSTRUMENT CALIBRATION INFORMATION
Instrument Calibration Instrument Resporise
Range Standard Value Before Calib. Atter Calib Comment
X0. 100 CPM 100 CPM A1l Calibrations Btn. + & - 10%
200 200
400 395 EOTREFFicTency = T9.5% ;
Xi 1K LS
2K 2K
. 4K T 3.95K
— 10K TOR D
20K 19.5K
40K 37K

unss;;zs‘;:a;:a‘).u.u”d
’

STATEMENT OF CERTIFICATION

We Certify that the instrumaent listad above was calibrated and inspected prior to shipment and that it met all of the
Manutacturers published opsrating specifications. We further certify that our Callbration Measurements are traceable

1o the National Institute of Standards and Technology (We are not responsibie for demage incurred during shipment or
ugse of this instrument). ‘

Instrument Calibrated by; hMéﬁ-—:Dk_":s/

Calibration Date:

Next Calibration Due: =10-91

06-10-91

(Signed)

rMHIon 18 correct

Qc—06=10-91

Date

Administrative Coordinator




GP Instrument Services, Inc. Form 1$-23

istrament CALIBRATION
¢ CERTIFICATE

This Certificate will be accompanied by Calibration Charts or Readings where applicable

CUSTOMER INFORMATION INSTRUMENT INFORMATION
Customer Name ._Aﬂﬁ_zm.mmm._lm__ instrument Manutacturer i
Customer Adaress 640 Maple Avenue Model ESP-1 Serial Number 3027
66 External Probe(s) _44-9 serai v ______ 048271
44-10
Customer P O & 1513 Calibration Method oo MP-1 s/n 318
Work Order # 1-91-08-207 ——33plC 8/n 1256
Cs s/n 107
INSTRUMENY CALIBRATION INFORMATION
Instrument Caiibration Instrument Response
Range Standard Value Before Calib. Atter Calib Comment
, N/A 200 CPM 2.00 + 02 CPM (A1) Calibrations Btn. + & - 10%
2 400 "5.97 + 07
» e Vo 300 Vol
H pltage = Yolits
3 2K %E + 03 c ciency = 13.6%
4K .98 + gg
- B ] 7.97 + ég%trulent was calibrated in Scaler
€
__20K 1.99 7+ 04
,: 40K 3.6 + 04
M o | 80K 7.97 v 04 mobo
12 ‘ 1 ow High nlta = 900 Volts
13 200K | 1.99 + 05 <1 mR/hr = %ﬁ 000 CPM in 137Cs Fie
14 T - + &M_u_m on | mnute count
# g ’ & .96 +
:: o E O S o BT = 1.73 - 08
17 - R c R et 1om_* W
18 23 p e
%W e : e P
20 :
2 1 e { —
e : i 5 . : },. 3

..... ; ; ~ STATEMENT OF CERTIFICATION

We Certity that the instrument |isted above was cailbrated and inspected prior to shipment and that it met all of the
mwmwmmmmcwmmummmmmm
to the Nationai 0masmm'rm (We are not responsibie for damage incurred during shipment or

~ use of this omum?\ " : [
nstrument Calibrated
Calibration Date:

tion is correct

08-28-91
Date

Administrative Coordinator




CERTIFICATE OF CALIBRATION

LUDLUM MEASUREMENTS, INC.
POST OFFICE BOX 810

507 OAK STREET

Cal. Data & R —

Chesk mark ( .7 applles o applicable Instr. and/or detector AW mig. upec, &

[ Det (Alpha) Bkgnd

.25 F =m

(3~ Bat. ok (Min. Voit)
@ Threshold DIalZRR F /0™y _ aput Sens.
@ HV Readout (2 points)

VOC [ Bat Yoit

cpm (@ Dot Cpwr. Veehl CamesallV st
£ /8 Resp. ok BT Zaro Reset ok
VDC  instrument Voit Setciec Commeals v

/. cai. Owe DL =2 ¥ — ZR. Cal. immrval 3L

Pr. 815-236-8404

FAX NQ. (9185) 2364872
SWEETWATER, TEXAS 78656, U. & A

oroen No. T - F L3

No
No 3

METERFACE 24 -2

-

0 Aarm Setting ok

Ret./

- 4

mV. @ Tnput Bene

L

Audio ck. B Meter Zeroed

S .~ » B— Red./ inat.. /7?_( /OO0

v

Operston [ Baokground subtrsct (@~ Mechanicel ok.
Repeir Instrument Received: [0 Within Toler. + -10% [ 10-20% [0 Out Toler. O Mﬁ'\n

“COMMENTS:

&

g

Aa A V. %2 /3007

Gesmme Calllwntien: GM SGsteswy pesiticesd perpeniiosior ® seuros esespt Sor M. 460 I which fe sl of prebe fnoes  Guawes.

RANGE MULTIPLIER REFERENCE INSTRUMENT INSTRUMENT RECD
CAL. POINT METER READING ° “AS FOUND READING"
’ 1 Yanvepe 209
XY 77 L0
X__ /R0 Yo v “00
X " LO 20
) L n 5’@0
X /" YL Lo
it _wupn oL
X Lt 7Y - AL LOD
- -
-
X R
ey wn + 46 G.7.wES ¢+ @8 Al Range(s) Calibrated Electronically
Cwivemangn. T oo a T * oA “Ae Pomnd Becdug™
w ¥




LUDLUM MEASUREMENTS, INC.

. CERTIFICATE OF CALBRATION POST OFFICE BOX 810 PH. 915-298-5404
501 OAK STREET FAX NQ. (915) 2364872

SWEETWATER, TEXAS 796808, U.8. A

'%é@b W oo e T/-44 %3
ModeL__2- 22 | Sertal S(Y¥
) o.‘“ Y2-6¢ 2373

Cal Date_ 2B 7/ Cal Dus Des_ 27 -U-F2 Cal urm;?&:ﬁ
MM(K“&MW.W«: AW wmig. 11 haw Instrumen:
O Det (Nm) com Det. vzﬁ_.@""” T a—
ﬂi 28R m o P78 haso. o (3 Zoro Reset ok B Audio ok ur/uo-rz-uo
ok. (Min. Vo2 VDC [0 Bat Vo VDC  inewrument Vor Bee =55 CommENTS
MOQ?/O»M mput Sena. 4 aV. & neut Sene
mm(am Ret/imet 200 / Z00 v  netsee /298 , 2000 v
O Alwm Soting ok () Window Operstion [ Beshgrewad subtract O Mechanioal ek
Aepalr instrument Received: [ Within Tor. + -10% (] 1040% [ Out Tolw. [J ey

H.U, - Qbpha¥ 1300V
H .U = Eio Barerme ¥ | 200V

Geoosse Colibrathen: GN detestars pesitionsd parpondionier to snres eusept for M. 660 i which e Dest of perede teow oo

RANGE MULTIPLIER REFERENCE INSTRUMENT INSTRUMENT RECD
CAL. POINT METER READING “AS FOUND READING"
. x 1ono 400
X H o LL0
X_ (00 o /3%
x " L
x_ 20 . [#YoYa)
- 4 120
i -
X nA " 120
—th
p_s. &
-

Hode Range(s) Calibrated Electronicaily
? “‘\ “he Pound Beating™
& .

O S—
D N N _\
Readout X AR AR J/& /Sjj,f, @j/g‘l "IN D /
"id?{ J«;f’g /f/?&/ef/up" /7 7 1 1 2

Dwvemumm.mtz.mmmmu Be s/n 'rat e o Tomn Catheetm Losowss Bu LO-we

{m o/l gﬂséz . o | s/n W ./n_Aé/QQS
Reviewsd By. M Q.J owe___?- 2¢9
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INSTRUMBNT RESPOMSE CHECK & EFFICIENCY DETZRMINATION FORM

INSTRUMENT /DETECTOR um 10N 8OURCE RADIATION RFF IC IENCY RESPONSE
DATE DESCRIPTION & S/W 'IFICAT ION TYPE CPM/DPH RESULT
ol | 2221/ 43- e TET9 ™ L3y /83 mx.’:'.'h (@sit
”‘3’4/ 8231 guﬂ-om .258 [JUNSAT
EsPl ] SPAX o g™
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m;/ﬂlﬂ_ & DRBETA-GAMMA Clunsar
] 22721 / 43 -6y A AT
udl 795 “e3vley GBeTA . 258 =
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2221 * V34 o 3
. — & o33/ 02 CIALPHA ISAT
G367 * ga3n e 591 7 &3 et
W /] DIBRTA-GANMA o 22 [ JunsaTt
s Pl [SHA3 #
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I EFETA
43-b8 % 2323 LPHA AT
(.)[1,(‘1‘ o e 95 a3t/ BetTA e 252 i
OBETA-GAMMA {JunsAT
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INSTAUMENT RESPOMBE OHECK & EFFICIENCY DETERMINATION FORM

INSTRUMENT /DETSCTOR nbtl 10N BOURCE RADIATION EEF ICIENCY RESPONSE
DATE DESCRIPTION & B/R 'IFICATION TYPE TPH/DPH RESULT
& 2 /sph i e By .
"A : 74133 3% C,s s g:""’g‘ 954000 Spes
1027 / 2BETA-GAkMA (UNSAT
u: YR8
| J< 19 Emm b
#2373 Oesth-akeld | .25 3 CJUNSAT
uhel 2 * 40#72 BT ruA Eest
off |4z-cs ¢ eosorys | 7E 230 oeend T el
P X2 /q;-w IipuA {ASAT
"/‘° * qemi| *¥OND (91 DIBETA- GANMA L2619 [JUNGAT
i
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/ A-GAMMA Py | L} Punsn
€577/ 5% 3 L 5
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INSTRUMENT RESPOMSE CHECK & EFFICIENCY DETERMINATION FORM

INSTRUMENT /DETECTOR RADIATIOM BOURCK RADIATION EFFICIENCY RESPONSE
DATE DESCRIPTION & B/N 1 IFICATION TYPE CPH/DPH RESULT
s | iy s
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7
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7. T
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o/t OBETA 000
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Mod 218 SPAS CALPHA EsaT
l’/’b ' C ) 37 MTA
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INSTRUMENT RESPOMSE CHECK & EFFICIRNCY DRTERMINATION FORM

 NSTRUMENT /DETRCTOR RADIATION SOURCE RADIATION EEF ICIENCY RESPONSE
DATE DESCRIPTION & 8/W 1 IPICATION TYPE CPH/DPM RESULT
Mod 8 1§ . a7 g&r"‘ souiie o€ gsaT
"7/’ ¥ sL72C Cs D77 amﬁ-mm vl #g /T [ JunsaAT
10 li? 72 T9 g“" . 15
g3idq /813‘73 DIBETA-GAMMA [Jensat
pu.n‘u [JSAT
gl-utm [CJUNSAT
DAI.P?A [IsAT
[IBETA-GAMMA [JunsaT
DALPHA [IsAT
[BETA
CIBRTA-GAMMA [(JuNsAT
CIALPEA [IsAT
[IBETA
OIBETA-GAHMA CJuNSAT
DALPHA {CJsar
OBETA
DIBRTA-GAMHA {Junsar




SOURCE CALIBRATION CERTIFICATES



TMA
Thermo Analytical inc.

™~
_ T4/ Eboriine Albuguergue Leboriory
7021 Pan American Hwy. NE
i iquerque. NM 87109

[503) 345-3461 » FAX #(508) 761.5416

CERTIFICATE OF CALIBRATION

Electroplated Alpha Standard
so.w _ S=02209

P.O. ¥ 1028
Description of Standard:
todel No. DNS-11 Seria! No. 2222/90 isotope . Thorium-230
Blectropisted on polished ___8tainiess steel disc, 0.79 . mm thick
Total iameter of 4.77 . om and an active diameter of . 4.45 .om.

Redioactive mapersd MMb“MMMWMuymwmmm _

Slemmsramant Method:

T\ The 2 v alpha emission rate wus measured using an intemal gas low proportional chamber. Absolute counting of
particies emitted in the hemisphens above the aciive surtace was ver'fied by counting above, below and aithe -
voltage. 7he calibration is traceable to WIST by reference to an NIST calibrated alpha source
SN 11478 ‘

Massurement Resutt:

The total number of aipha particies emitied from the surface of the disc per minute (Cpm) on the calibration date was

1,600 - 160
The total disintegration rate (dpm) assuming 1.5% backscatter of alpha particles from the surface of the
diss, was

2,190 : =y (0.00184 i
The uncertainty of the messurement is 10 % which is the sum of random counting error at the

99% confidence level and the estimated upper limit of systematic error in this measurement.

Calibrated by: ____ Kathzvn J. Bicks Reviewed by Donald L. Taylor
: Kl 4, 6c
e

Calibrat{on Techm)ci Q-A. Represen:tv




REPORT OF CALIBRATION
Electroplated Beta Source Si 639/83

Description of Source:
Principel radionuclide Technetium 99

Electropleted on polidnd___‘ms-ls-a__dic, spproxinwtely _0.79  mm thick.

Diameter, 4,45 __cm active, 4. 77__cm total.

Radmmidmwﬂndmmdhcbyhmw,wim:wmimovu
the active surface.

Calibration Date: September 7,1983

Maasurermant Method :

“The 2x beta emission rate wes measured using an internal gas flow proportionsl chamber. Trace

sbility 10 NBS has bsen demonstrated, the most recent intercomparison with NBS being June and
July 1974 when the EIC—-NBS egresment was within 0.3%.

Msmsuremsnt Rosult

mwwummmmmmdmuwmiwummam
dete aes
17,100 | Ed 500

The totl disintegration rate, assuming 25 % beckscatter of bota particies from the surface
of the disc, was 2

27,400 t 800 (0.0123 ucCi)

The uncertainty of the messurement is 3% which is the sum of random counting error at the 99%
confidencs, level and the estimated upper limit of conceivable systematic error in this messurement.

anmumm:

Calibrated by: _Jim Arellano
(ghanie o e or type)

eberline

Abugueraue, New Maxico 87110

e




BACKGROUND DATA

’ (NaI & uR/HR)



7Y

Hilbert & Associates, Inc.

PROJECT DAILY DATE: - <. 9/

Ve PaE | of /
Continuation Page

B. (CONT) LISTING OF MAJOR EVENTS THIS DAY:
ITEM NO. ENTRY W ﬁf MJ dt//m /2{://(/%
LT This s e__u.e&_si_m&m
D i coum L \oackevouud  leterwmaiEd u
226 TThe  ane.  surveweQ was doms the opos
o roalusag ange . tn Hle et of tle
WL rewedudalion qaga,  alwout 200 Fect.
750 &d&; Were uu.ggv‘tl& o Tl wetrowest
Bice (s5P-1/ sea- ;) Lov 1S secomls cuR wotiuglieQ lo
(0,090 4 Twas i
@100
7900
&S
2309
ye bl
72900
_goeo
= 79902109




Q3A0¥ddY

Q3X23HD

168ele01
‘adI

S
NV’




« X /// Seg //jfﬂuxfﬁ/

W@Ww/f - e /“M"/’/‘”‘

s7102030082 ~( )/

SCALE, FEET

1S

FIGURE

THORIUM AREA
BASE MAP

ALCOA
CLEVELAND, OHIO

PREPARED FOR
ALCOA
CLEVELAND WORKS

Yrencon




HEALTH AND SAFETY TRAINING RECORDS
AND
AUDITS



3

(W; TRAINING SEsSION DOCUMENTATION RECORD

Project Name: ' /- RlLcor?
BY: _ iiss U ciieanc Piﬁﬁoct m.r: _-r 91307
Sheet e~ / of _/
Date: __Qcrpl&C / /ool Time: Start 2. 22 e~ Finish 3 25°a

s AR - R

Instructor:

Material Cmnvred S AR T

NAME (orinc) SIGNATURE
MKe  (CluxTon Yribe Couzh.
~7/ﬂ'f- @40/7‘0/ |
HEN E_MiiieR
“oaud B. G/
ot .fe_,u';é
—Zin Mewann
ol [Z..-H«Q_cr
TKuss P

Reviewed by: Corp. H&S _LL_ _é_/.éé/_mw

Site Superintendent or Foreman

Proj. Mgr.

REMCCOR, Inc. - 701 Alpha Drive - P.O. Box 18310 - Pittsburga, PA 15238 - (412)963-1106)



M TRAINING SESSION DOCUMENTATION RECORD

‘ ﬁ* T S T e
Project Name: _A_Lm |
By : _ZEML Project Number: _9/3077 |

Sheet ‘

/ of /
pate: _/O~ - & Time: Start _2.36, Finish 740

tastructor: 7. K. Ales i)

|
|
|

*
R

Material Covered: /)

—
Reviewed by: Corp. H&S

Site Superintendent or Foreman

Proj. Mgr.

RENCOR, Ine. - 701 Alpha Drive - P.0. Box J8)10 - Pitceburgh, PA 13238 - (422)962-1126) 5/97%




REMCOR, INC.
701 ALPHA DRIVE
P.O. BOX 38310
PITTSBURGH, PENNSYLVANIA 15238-8310

HEALTH AND SAFETY PLAN AUDIT
CONDUCTED BY THE DEPARTMENT OF
HEAI'TH, SAFETY, AND INDUSTRIAL HYGIENE

DATE OF AUDIT: .2/

PROTECT MNE: _RLats Tkhorsssn alanibiatin. Shocdovd
PROJECT NO.: _ g < 19

PROJECT (SITE) LOCNVION: Alissianet it [huiadan dl 21/

PROJECT MANAGER:

SITE HEALTH AND SAFETY OFFICER (SHSO): ﬁq—&—‘é

SITE TELEPEONE NO.:

sonveroR: __ /S el A
SITE PERSONNEL:
.;2:;-_Ainuuuczshylﬂ;—iﬂ-udﬂan
e Bhadl - SHED

e

s

1. General (Check)
Vv _ Work/process agrees with health and safety plan (HASP)
document

K 8ite hazards concur with HASP
i Task-specific risks concur with HASP Ol Subbapt ccr
¥ Individuals specified in HASP on site




2,

Procedure Manuals Present at Site

. Site HASP
" Corporate Health and Safety Manual

¢ Remcor, Inc. (Remcor) Material Safety Data Sheet binder
k-~ U.S. Department of Labor, Occupational Safety and
Health Administration (OSHA) regulations

Items Posted at Site

L~ OSHA poster .srecale fagi—’/.&—v' Lk i ion

i Equal Employment Opportunity poster /’ ’ '
/Vinitorl' Log (HS~-1l) ,u—u./

Emergency Response
v~ Emergency numbers sted and/or readily available
¥ /41&HQ’EE£ ,~u—i.¢4v£2£;~éb Py I

- Map to,gaeplta :::?il a 1111210 L 3.< ’;;

k- Evacuation route proposed

L Emergency medjcal treatment and first aid available
e v qﬂﬂl};&mm“?!gte

L First-aid kit provided/adequate supplies present
M/ ALl accidents reported
AY# Poridents properly documented (HS-2, HS-18)

« ite personnel trained in cardiopulmonary resuscitation
—Z?C’I)/uut ald M-S Z, 7o

4% 8ite personnel trained in use of fire extinguishers
Fire cxtin’:é;hc:o tested monthly (if appropriate)

Training
y/’
Initial HASP traini rovided to all site rsonnel
S“M //}4; o

K. Training record form, HS-3, properly filled out

Weekly training session held il Lo M
/4; v ZZ‘;~4ﬁ~/



6. Medical File

OSHA 40-hour certificate maintained on site in file

A/R Respirator fit certificate maintained on site in file
(HS~15)

o/’Site-spccitiod medical surveillance performe a
specified in HASP . ../ hwé
Sabesn Aoy
7. Monitoring

QO Form HS-12 accurately filled out

s Monitoring performed on site concurs with HASP
specifications

%4484 Calibration of monitoring equipment performed daily; if
other, list frequency:

8. Perscnal Protective Equipment (PPE)

“gLD  Site personnel wear PPE as specified in HASP

‘y/’ Personnel appropriately trained in PPE
v Documentation of PPE training in file

9. Site Control/Decontamination

44SP Site map present

v "Buddy" system used

‘_g::'COntallnltlon iones present as defined in HASP
ﬁlpprop:hto PPE, as specified in HASP, worn in zones
_‘thuul communication present; list: TEerrsve

4AP Decontamination performed as specified in EASP

10. Docunontit1on(!0c0tdkocging

(8P hppropriate Remcor forms filled out
W Documentation filled out completely

X B wtt BE Doyg



11. Sitw Personnel Comments/ uestions

12. Site Personnel Feedback on HASP?
M

13. Additions to HASP

14. Evaiuation




18.

16.

Recommendations

Central File Review

ERRREERRRRRRRRRREE

HS~-1,
HS~2,
2S-3,
HS~-4,
HS-6,
HS~-7,
HS~-8,

Jobsite Safety Checklist

First Report of Injury

Training Session Documentation Record
Remcor Annual Surveillance Program
Exit Exam Notification

Confined Space Entry Permit

Personnel Data Record

HS-9 Equipment Loss/Damage Report

HS-10,
gS-11,
HS-12,
HS-13,
HS-14,
S-15,
HS-16,
HS-17,
gS-18,
HS-19,
HS-20,

Personnel Entering Contamin. ‘ed Areas
Visitors' Log

Real-Time Air Monitoring Log

Hot Work Permit

Safety Statistics Summary Report
Fit-Test Record

Respiratory Protection Program

SCBA Checklist

Accident Investigation Report
Vehicle Accident Report

Respirator Program Evaluation Checklist



Comments to Central File Review:




NRC FORM 4
FROM START OF PROJECT



NAC Porm 4
Ve v

Approved by QMo
Nl.z-“‘“

VoI NUCLEAY REBULATORY COMMSRION

OCCUPATIONAL EXTERNAL RADIATION EXPOSURE HISTORY

e 1Pueuors on the Beon

CANTI FICATION

P NAME (PRINT - LAST RIRST AND MIDOLE!

Cluxton, Mike

2. 30CIAL SECURITY NO.
298-50-7033

L OATECE BIRTN (MONTH, DAY, YRAR)

5/23/51

S ———————— 7]

§ PREVIOUS EMPLOYMENTS INVOLVING | 8 DATES OF EMPLOY IGNT

4. ‘0.43 FULL YEARS (N)

RADIATION EXPOBUAE -, 8T NAME AND |  (FROM TO) 1REM) (INSSAT ONE)
ADDRELE OF IMPLOVER
None 0 0

1, ACCUML LATED OCCUPATIONAL DOSE

0. AEMAA K8 l 1
~ TOTA,.

13 CALCULATIONS « MERM i$810L8 DOSE
WHOLE 800Y:

(A) PERMIRSI BLE ACCUMULATED
DOSE = 3iN-18)

(8) TOTAL EXPOSURE TO DaTE
(FROM ITEM 11)

IK) UNUSED PART Op
PERMISSISLE ACCUMULATED
OCSE A~8)

R ¥ 1T
0

110

§ ———— ot~ .'.

12 CERTIFICATION: | CBATIFY THAT THE EXPOSUNE HISTORY
LISTED IN COLUMNS 8, 8, AND 7 15 CORRECT AND COMP L™ ¢
TO THE BEST OF MY KNOWLEDGE AND BRLIEP.

T I i ————
EMPLOYRE'S BIGNATUAR CATE

TTTE NAME OF ICENITE

mh

7 PERIO00 OF ExP0aUNE | & whOLE BOOY 8 RECORD OF CALCULATED



035-212E

Date of Report
REPNRT NF TERMINATING INDIVINUAL'S OCCUIPATIONAL EXPOSURE 9/24/91
NRC LICENSE NUMRER
SNM-145

PART | Licensse and Individual Identification Nata

NAME AMD ADDRESS OF REPORTING LICEMSEE

NAME (FIRST, MI, LAST) AND ADDRESS

Babcock & Wilcox
Pennsylvania Nuclear Service Operatid

609 North Warren Avenue
Apolle, PA 15613

ns REMCOR

191-42-6789

Joseph A. Senita
701 Alpha Drive, Pittsburgh, PA 15238

T, SEC. W0, [DATE OF BIRTH{MONTH DAY VEXT] |

PART 11 Fxternal Nose Data

PERINN OF EXPOSURE """"'n!!vEEEEE]!ﬂﬁEEEEE;K;EEgU‘[§g§;¥;:""'égittgg§§§£;§;L'
TOTEC - NEUTHON 2

e

5/6/91 to 6/30/91 0 - 0 0
7/1/91 to 8/21/91 0 - 0 0

PERY TIT Internal Exposures to Radioactive Materials
b |

Dyl '

EXAMINATION
(b, F, IV)*

DATE TYPE OF NUCLINE(S) ANALYZED

CONCENTRATION 0OR QUANTITY

NA

na . Co oni
Supervisor, Health & Safety

). /%

~¥FinaTysis, fecal analysis, or in-vivo count.

This report 1s furnished to you under the orovision of the Nuclear Peaulatory



w 4'."' b

NAC Form @
il A 31080008
"erace W B MUCLEA! REBULATORY COMMMMSION

OCCUPATIONAL EXTERNAL RADIATION EXPOSURE HISTORY

B |~ rowepons on tw Bas

| GRATYPRATRON
2. SOCIAL SECURITY NO.

280650980

©NAME (PRINT =~ LABT, FIRST, AND MIDDLE)

Daulton, Jeffrey, Duane

1 OATE OF BIRTH (MONTH, DAY, YRAR) 4 AQE IN Wz%m (N}

11-24-66
§ PAEVIOUS SMPLOVMENTS INVOLVING | & DATENOD EMPLOVIASNT | 7. PERIO0S OF DXPORG | & wieOLE BOOY | & RECOAD OR CALCULATED
RADIATION RXPOBURE~LIST NAME AND |  (PROM. TO! () UMBEAT O 8
ADCAEAS OF EMPLOYER
REMCOR, INC. 4-3-89 Not 0 RECORD
PO BOX 38310 T0 Applicable
701 ALPHA DRIVE PRESENT

PITTSBURGH PA 15238

B et ritia anl
‘0, AEMARKS 11, ACCUML LATED COCUPATIONAL DOSE 0
« TOTAL

v

13 CALCULATIONS = PERMIS8/8L8 DOSE 12 CERTIFICATION! | CERTIFY THAT THE EXPOSURE HISTORY
WHOLE BOOY g;l'am ca#uu &mgm%&owgm
(A) PEAMISSIBLE ACCUMULATED ¢ J— W - :
DOSE © §iN=-18) i
®) TOTAL EXPOBURE TO DATE 00 _nem| EMPLOYEE'S BIONATUAR
FRCM ITEM 11) "
=T o U
(€] UNUSED PART OF U+ J—
PRAMISSIBLE ACCUMULATED
DOSE (A~8)

mﬂ——



NG Pam 4 Apprevss by CME
um& sissated
10 CFA 20 V. B WUCLEA! RESULATORY COMMESION

OCCUPATIONAL EXTERNAL RADIATION EXPOSURE HISTORY

See |~ 1uehiom on the Been

I GANTIPICATION

NAME (PRINT ~ LAST EIRST AND MIDOLE) 2. BOCIAL SECURITY NC.

NEWMAN, TIMOTHY E. 295-62~1489

7 DATE OF BIRTH (MONTH, DAY, YEAR) 4 AQGHE IN FULL YEARS (N) 1

§ SREVIOUS EMPLOYMENTS INVOLVING | 6 DATREOP EMPLOYNINT |7 PERIO0S OF IXPORUAS | & wWOLE BOOY | 5. RECORD OR CALCULATED
RACIATION LXPOBUAG~, (BT AME AND | (FAOM. TOI (A (INGEAT ONS)
ADCREEE OF EMPLOVER

REMCOR, INC. 03/27/87 1990 0 RECORD
PO BOX 38310 TO
701 ALPHA DRIVE PRESENT

PITTSBURGH PA 15238

‘0. REMARKS ‘n.munommwum l 0
- TOTAL

13 CALCULATIONS « PERM IS8IBLE DOBE 12 CERTIFICATION: | CERATIFY THAT THE EXPOSUAE »ISTORY
WHOLE 300V LISTED |N COLUMMS §, 6, AND 7 13 CORRECT AND COMP . E™ ¢
6x O YO THE BEET OF MY KNOWALEDGE AND BELIEP.
(&) PEAMIESIBLE ACCUMULATED o et < NN
DOSE = BiN-~18) ———————————
@) TOTAL IXPOBURE TO DATE e O _mEm| EMPLOYEE'S BIGNATURE OATE
(#ROM ITEM 1)
65.0 “TURAMT OF LiCEnalT
) UNUSED FART O ossmmn e o M
PEAMISS BLE ACCUMULATED
00SE A-9)

”w




NRG 2gem 4 A p—.
{l.led;‘ 0" 1800008
Vo NUCLEA RESULATORY COMMIGSION

OCCUPATIONAL EXTERNAL RADIATION EXPOSURE HISTORY

$69 7 iPLe10M On the Basn

CRNT PICATION
e T A N L MM KON WA B 1 SRS O G TSN
" ONAME (PRINT « LAST FIRST ANDO MIDDLE) . 2 BOCIAL SECURITY MO,
Michael P. Wehrle | 179-42-2148
1 DATEOF BIATN mo?m. fAV, YiAR) 4 AGE INFULL YEARS (N)
u

J 2, 1954
e N T

§ PREVIOUS SMPLOYHENTS INVOLVING 0. DATEDOF EMPLOY 4iNT T FEROO8 OF SxsOaURE | & weOLE W00y & RGCOAD OR CALCULATED
RACATION ERSOBURE -, 18T NAME AND (FAQM . TO! (g (INGEAT ONE)
ADOREES OF EMPLOVYER

Remcor, Inc.
P.O. Box 38310
701 Alpha Drive
Pittsburgh, PA
15238 11/88 to 7/15/89 tdg 0 Record
Present 1/14/90

10. REMAA XS | 11, ACCUML LATED OCCUPATIONAL DOSE
- TOTA..

13 CALCULATIOMSE « Fim.m.l v 12.CEATIZICATION: | CERTIFY THAT THE EXPOSUAE HBTOAY
WHOLE ROOY: 95 &.oa;l%mcmmttwmco:m.:uomm:
L A
(A) PERMISRIBLE ACCUMULATED PpS—— | | ] .
DOBE » BN 18 d '
(8) TOTAL EXPOSURE TO DATE O _mEm| EMPLOYEES SIGNATURS
(FROM ITEM 11)
(€] UNUSED PART OB —3  _neu| T RAMEOFU
PERMIESIBLE ACCURMULATED
DO8E A-8)

mh




g o " Apdroved sy OMS
Wi 11809008
ineran VB NUZLEed GEGVL TORY COMMISHION

OCCUPATIONAL EXTERNAL RADIATION EXPOSURE HISTORY

S0~ irueton on the Baoe

ANTIPIATION
A SO S R AN N A . S s o e S,
TONAME (PRINT « LAST EINAT AND MIDDLE! 2. 80CIA, SECURITY MO,
Harry L. Owens 377-86-0036
L DATEOF BIRTM (MONTH, DAY, YEAR) 6 AGE INFULL YEARS (N)
July 29, 1963
e — 1L
§ PREVIOUS BMPLOYMENTS INVOLYING | 6 DATRS 00 EWALOY HNT | 7 PERIO0E OF EXSUBUAS | & WOLE RODY | § AECOAD O CALCULATED
RADIATION EXPOSURE-L BT NAME AND | (FROM TO: (g (INGBAT OnG)
ADDREES OF TMPLOYER
NONE
|
10. NEMAR K8 11, ACCUML LATED OCCUPAT
- 'o"‘
“r
&
13 cucuun“-ﬂﬁ.amm 12. CEATI8, : FY THAT THE EXPOSUAR HIBTOYY
wHOLE 300Y: LigT oL 718 CORRACT AND COMPLETE
50 M) 008 AND BELIEP,
W) PEAMISSIILE ACCUMULATED P—tgpi—— ] { ]
D08 = BiN-18) . &)
@) TOTAL DXPGBURE TO DA TE e _mam .
FROM ITEM 11)
T4 NANE OF LICENTIT
(€) UNUSED PART OP —l e ks
PERMISEIBLA ACCUMYLATED
DOBE A-8)

“




DAILY VISITOR/SITE ACCESS LOGS
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VISITORS’ LOG

PROJECT NUMBER:

SERy 21307

SITE SUPERINTENTENDENT: J & (b .../
il ' SAFETY PROTECTIVE
TIME: O 4| SR IEGeL . o e " PURPOSE : BRIEFING EQUIPMENT ISSUED
DATE IN/OUT | i NAME/REPRESENTING . OF VISIT | ./N : BY Y/N : LEVEL

4=

C2 x | et e L Yos . TEN

[ofifay | 3(0 1 y2e0

o/ [ | O702: (700 Bt Poo 6T »>Y
ei{3 asen 1 /2007 ; psc | Poyid o : ZF
ol /5 L0 ! /200 oo \HLS Taosunind : SEe
L/l |5 1 /700 | Eme) ‘2;*&~La)>41’12~—~¢g¢— Tl Sh :.SG.LCL

folz/fa; \OIde |-B268) .\ /ne Sg,.;‘-ﬂ..u../  oree ol faca
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/o-3-91 | OFen /- !é: e 4
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{L!:igil - 4 »r "
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G o0 1 - ‘ /e ) |V . 1w
¥ . Sdf
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/
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REMCOR, Inc. - 701 Alpha Drive - P.O. Box 38310 - Pittsburgh, PA 15238 - {412)963-1106 5/3%0

- al



PERSONNEL ENTERING CONTAMINATED AREAS

[/ Tine . Time Fe | Tim s mee
] Z5Xm P - out Out In Out
Kea” | Daultaad NGEF | Fios L30¢
Level A - SCBA, Full Suit Level C - Full/Half Face Mask Project Number: 307
Level B - Supplied Air Level D - Minimum Uniform N
pate: /5- 571

752

RENMCOR, Inc. - 701 Alpha Drive - P. O. Box 33310 - Pittsburgh. PA 15238 - (412)963-1106

5/%0




= @

PERSONNEL ENTERING CONTAMINATED AREAS

.
Time Time Time
Cut In Out
Sher T
Level A - SCBA, Full Suilt Level C - Full/Half Face Mask Project Number: 7/ 3G7

Level B - Supplied Air Level D - Minimum Uniform
pate: /O 99/

REMCOR, Inc. - 701 Alpha Drive - P. O. Box 38310 - Fittsburgh, PA 15238 - (€12)961-1106 5/90
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ncvcon

PERSONNEL ENTERING CONTAMINATED AREAS

rrotgqttvg £ % P2 T :
Clothing g Time Time  Time
Level . | Out In Oout
D Cluilon Mike 2 e | y2:3« | 5015
D Deuttow JefF | 2300 | w30 | 130 | g5
J
)] 3 Z 308 P30 1 J2% 5:/8
Level A - SCBA, Full Suit Level C - Full/Half Face ¥ask Project Number: 7/]0'7 {f
Level B - Supplied Alr Level D - Minimum Uniform
pate: JO-7 [/
REMCOR, Inc. - 701 Alpha Drive - P. O. Box 38310 - Pittsburgh, PA 15238 - (412)963-1106 5/90




@ @

PERSONNEL ENTERING CONTAMINATED AREAS

Protective B, SR
Clothing Sl Time Time | Time  Time
‘ : Out In Cut
e
D M_M_IM_ML_JJO,:
D 7| Daulmoar Juff | 230 | 900 | p:g0 | 3:00
D Nevay T | 2230 | 500 | s0:0 | 300
Level A - SCBA, Full Suit Level C - Full/Malf Face Mask Project Number: j@&fO'?

Level B - Supplied Alr Level D - Minimum Uniform

nate: /JO-/0-5/ t
REMCOR, inc. - 701 Alpha Drive - P. O. Box 38310 - Pictsburgh, PA 15238 - (412)963-1106 s/90 ‘(!
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PERSONNEL ENTERING CONTAMINATED AREAS

m =T,

Time Time Time Time

In Out It Out

' 4
Level A - SCBA, Full Sui: Level C - Full/Malf Face Mask Project Number: QZ!O'? ,-{'
Level B - Supplied Alr Level D - Minimum Uniform

pate: J0-//-%

REMCOR, Inc. - 701 Alpha Drive - P. O. Box 28310 - Pittsburgh, PA 15238 - (€12)963-1106 5/90



VISITORS’ LOG

PROJECT NUMBER: ¥/3497
SITE SUPERINTENTENDENT: 7

SAFETY PROTECTIVE
TIME i : PURPOSE BRIEFING | EQUIPMEFT ISSUED
DATE IN/OUT  NAME/REPRESENTING OF VISIT Y/N : BY Y/R : LEVEL
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AIR MONITORING RESULTS



AIR SAMPLE ANALYSIS REPORT

&K&*l**##l**‘**ﬁktq*#l*#lll*l#‘l“b@#'*#***l*****I*l#‘***********

LOCATION OF AIR SAMPLE: REMCOR/ALCOA

DATE OF AIR SAMPLE: 10/,09/91

VOLUME OF AIR SAMPLE: 296.6 FT3

SAMPLE IDENTIFICATION: Th232 CONTAMINATED SOIL EXCAVATION
DATE OF REPORT: 11-01-1991

TECHNICIAN: David Gill

&*&A*#*#**********#******t******#0Q’*#*#****#K**#*********#***l**

INSTRUMENTAT ION
KKK KKK R R KKK AR KKK K KR K KK KK KK 0K 0K KK KK KK KKK KK KK KK O KK K

BETA-GAMMA ALPHA
INSTRUMENT MODEL ,2221/M.43-68 M.2/M. 43-65
INSTRUMENT S/N 33614 /082373 40812/060145
INSTRUMENT CAL DATE 09/:6/91 06/10/91
ISOTOPE EFFICIENCY T:39 Th230 >
INSTRUMENT EFF (cpm/dpm) - .19
CEOMETRY FACTOR 1 1
BACKGROUND COUNT TIME(min) i 1
SAMPLE COUNT TIME(min) 1 1

O KR KK KK KK KKK KK R K4 OKOK KKK ROK AR R KOO KK KON K8
ANALYS IS ~EZ5ULTS
SR AR ORI AR KOO R A A 00 8RR OK R ROROK K KKK KKK KKK O KK ROk R

_A
BETA-GAMMA ALPHA

BACKGROUND COUNT RATE 0 5

SAMPLE COUNT RATE o4n 5

NET SAMPLE COUNT RATE -7 0

MIN DETECTABLE COUNT RATE 37 95524 6.198085

ACT CONC in uCi per cc $.109.41E-12 2.098643E-12
MDAC in uCi per cc B.LiulaiK-12 2.098643E-12

ﬁAA“O*A‘#Q‘##*V**t*!OFiO00'oo.«a.c0000"*‘***#***ﬁ‘!l“*!*t*‘#*‘



AIR SAMPLE ANALYSIS REPORT

B AR K KRR R O ON A K R o K A K K K K KO K K K K K KO 6 KK K K KK K K 8 KK KKK KK KO XK KKK K ¥

LOCATION OF AIR SAMPLE: REMGOR/ALCOA

DATE OF AIR SANMPLE: 10/10/91

VOLUME OF AIR SAMPLE: 222-5 FT3

SAMFLE IDENTIFICATION: Th232 CONTAMINATED SOIL EXCAVATION
DATE OF REPORT:11-01-1£91

TECHNICIAN: David Gill

B R KK R KK RO KR K A O K KKK K K K K 3K K K 8 K KK K K K O 035K 8OKOK HOK OKOK R R KOK R R 8

INSTRUMENTATION
KKK KR KK 0K KK KK KK KKK KKK KKK KK K KK KKK KKK IR KKK R JOKOKKOKOKOKO KRR A % ¢

BETA-GAMMA ALPHA
INSTRUMENT MODEL M.2221/M.43-68 M.2/M.43-65
INSTRUMENT S/N 83614/082373  40812/060145
INSTRUMENT CAL DATE 09/26/91 06/10/91
ISOTOPE EFFICIENCY Tc99 Th230
INSTRUMENT EFF (cpm/dpm) . &5 .19
GEOMETRY FACTOR 1 1
BACKGROUND COUNT TIME(min) 2 1
SAMPLE COUNT TIME(min) 1 1

#*AtlA‘*##*t‘**l*t##t#**#**#****i**#l#*l*#**t**#*#**#*#**t#**##*'

ANALYSIS RESULTS
B KKK KKK KKK KK KK KKK KKK AR OK R ROK KKK KR RO KRR oy

BETA-GAMMA ALPHA
BACKGROUND COUNT RATE 740 5
SAMFLE COUNT RATE 735 S
NET SAMPLE COUNT RATE -$ 0
MIN DETECTABLE COUNT RATE RS5.30066 6.198065
ACT CONC in uCi per cc 1.866696E-11 2.797563E-12
MDAC in uCi per cc 1.866696E-11 2.797563E~12

‘AQA#L#**“t‘!#**‘*t#l#*‘**‘****l*"‘i*t**********#*!!**t**l'00ct




MATERIAL RELEASE DATA



HI‘!T ASSOCIATES, INC.

RADIATION AND CONTAMINATION MEASUREMENT SURVEY FORM

' LOCATION SURVEY | GROSS | BKGD NET ACTIVITY |ACTIVITY GAMMA RADIATION
TYPE CPM cpM, | cpM 100cm2 [¥)PROBE mR/hr uR/hr
33 Mﬂﬁ. saL ﬁB" 323 | 250 73 < k& <K ~A VA
3¢ 350 oD
346 360 /10
3b 383 ]
37 v 162
3< 415 165
35 . Yo | SO
g0 Yop /50
G/ mﬁ_ﬂ v 3is . ES 4 e 4 y
| y2 | goly fras’o B 2§s | 250 | 45 | <« <\K wa e
43 | boe  Lydak A~ 210 | 250 40 <\ K LK WA YA

SURVEY NOTES
(1) Activity for contamination
surveys are dpm/100cm2

({2) Activity for direct survey
are dpm/100cm2 or
dpm/probe area

SURVEY TYPES

{1) BETA-GAMMA CONTAMINATION
{2) ALPHA CONTAMINATION

{3) BETA-GAMMA DIRECT SURVEY
{(4) ALPHA DIRECT SURVEY

{S) GAMMA RADIATION SURVEY

SURVEY MAP CODE
() MEASUREMENT LOCATION
*(1) B-G OR ALPHA DIRECT SURVEY
* mR/hr CONTACT GAMMA MEASURE
mR/hr GENERAL AREA GAMMA

i7d-
INSTRUMENT TYPE LdhmB2/NS-48

SURVEY DATE: o-//-%/

SERIAL NUMBER g—;m/ 82373

PERFORMED by DR JENQ.M by

CAL DATE ro-11- 91

PROJECT: f\coa +horian

SEE ATTACHED SURVEY MAP




u‘/rr ASSOCIATES, INC.

S

RADIATION AND CONTAMINATION MEASUREMENT SURVEY FORM

i LOCATION SURVEY | GROSS | BEGD NET ACTIVITY CTIVITY GAMMA RADIATION
TYPE CPh cPM, | CPM 100cm2 PROBE mR/ hr - uR/hr

121 (omande glab B~ ] 352 | 295 | 57 < 1k < \k WA P
/g o1 e

Wi 37) 7%

20 3v4 99
| 21 _de¥. 73

X} 350 SS

23 1 325 30

2Y 300 “

25 i _3u U | i

2 am(ﬂ'h S"ﬂ‘b 300 295 - >
[ oo bk e 453 | 360 | 158

2t | ({) Fewe vail (3o 360 es

29 e %S 1 383 &y [

30 (W(M 425 130 L2 -+

3l - ¥ g4y | Y 148 | <K <K

32|  coudt sldb | 67 | 993|350 [S33 K Ak | e wi

SURVEY NOTES
i{1) Activity for contamination
surveys are dpm/100cm2

{2) Activity for direct survey

BURVEY TYPES

{1) BETA-GAMMA CONTAMINATION
{2) ALPHA CONTAMINATION

{3) BETA-GAMMA DIRECT SURVEY
{4) ALPHA DIRECT SURVEY

SURVEY MAP CODE
(1) MEASUREMENT LOCATION
*() B-G OR ALPHA DIRECT SURVEY

-
:te/dg:aogz: or (5] GAMMA RADIATION SURVEY mR/hr CONTACT GAMMA MEASURE
pm/p mR/hr GENERAL AREA GAMMA
Ludr- 31"7577;!
INSTRUMENT TYPE L SURVEY DATE: o-/0-%/
SERIAL HUMBER 86314 /32313 PERFORMED BY: [SS0R9/EarilLy
CAL DATE /0 /91 PROJECT: A)coa - 7hovium

SEE ATTACHED SURVEY MAP




H!l’t‘l‘ ASSOCIATES, INC.
N

N~

S

RADIATION AND CONTAMINATION MEASUREMENT SURVEY FORM

N LOCATION SURVEY | GROSS | BRGD NET ACTIVITY | ACTIVITY GAMMA RADIATION
TYPE CPM CPM, CPM /100cm2 PROBE mR/hr uR/hr
! Zrac - kot A~ 325 250 75 < \X ¢ |k NA Aa
= telplon gle L . 250 59 {
3 P 309 290 50 l
Jd eoveveft slab «so 350 o
s st | | 12¢
L dbb L1e- ¢ N
2 372 22 < 1K ¢ 1k
¢ g4y 43¢ 2%, i
§ 235 195 <K <\
|0 g1 el
i 352 Z
[ ‘375 1S
0 Ppe it 3
o 320 20
I$ 350 (o) ! \ L, s
| courety b B 130 | 30 | 23 | <K QX A A

SURVEY NOTES
(1)

(2)

Activity for contamination
surveys are dpm/100.om2

Activity for direct survey
are dpm/100cm2 or
dpm/probe area

SURVEY TYPES

{1) BETA-GAMMA CONTAMINATION
(2) ALPHA CONTAMINATION

{3) BETA-GAMMA DIRECT SURVEY
{4) ALPHA DIRECT SURVEY

{5) GAMMA RADIATION SURVEY

SURVEY MAP CODE

(1) MEASUREMENT LOCATION

*(1) B-G OR ALPHA DIRECT SURVEY

* mR/hr CONTACT GAMMA MEASURE
mR/hr GENERAL AREA GAMMA

INSTRUMENT TYPE

Ladlomzan [T360

SURVEY DATE: ,p-§- %/

SERIAL NUMBER

o314 /32373

PERFORMED BYM fe M -ftso

CAL DATE

r0/1 /9/

PROJECT: a\coa - Tloviva~

SEE ATTACHED SURVEY MAP
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SITE SAFETY CHECKLISTS



JOBSITE SAFETY CHECKLIST

HS-1
' 4/00& - [&mm/,céan
roject Name & Number Person ng Inspection
C/e we/u zo[’;zﬁ/
Jobsite Location Date of Inspection
A. Adequats at time of inspectiom. - C. Item not applicable.
B. Need immediate sttsntiom. N/A No ftems in section applicable.
Check one of the following: Check one of the following:
ABC ABC
N/A [ ‘ N/A[X]
1. OSHA poster displayed? 49 . Distribution boxes covered or marked?
2. Poremen holding wesxly scfety seetings 30. oris is use or positive grounding been
- recording? ¥ tested?
3. emergency medical aumbers posted? 31. Temporary lighting protected? E:
4. Explosives inveatory curreat?
§. Copy of OSHA regulation om jobeite? ¥
6. Heve utility comtacts bese made/recorded? N/A :
7. Are satety talk subjects available? X 32. Damaged or broken tools tagged owt : :Es
8. Blank sccident report {orms aveilable? I of service?
$. Using smployment applications before I 33. Proper storege space provided? - ¥
niring? 3é. Opersting guards om all power tools? Y
10. Are safety posters being diplayed? m\ 38. Persoms using pover actuated tools
- certified? ™
36. Axe guards provided os grinders?
N/A [ 37. Mriuocee couplers secured or safsty
11. Gemeral housekesping of jobeite? X valve ia Lise?
12. Pessagevaye and walkways clear? a 38. Tools being properly usedv
13. ®ails removed from lumber? LS 39. Correct persemal protectios being used?
14. uweteriale of all types properly stockpiled? v, 40. Extention cords testod for sasured
15, 1s an ares provided for waste and tives ground? Em
and i¥ it resoved regulariy? I
16. Adeguate lighting ‘0 passageways, stairveye,
and work aroas? v N/A z
17. Toilet facilities sdequats and clean? 41. PNoor cpening covered oF guardrailed?
18. Sanitary supply of arinking wetex? '& 42. Stasdard guardreiling oo scatffolds, bridge
19. Disposable drinking cupe and refuse docks, floore of buildings, work platforms,
contalner eveiladle? Cm und walkvays?
20. woans provided for ssaitizing perscasl 43. werk areas clear of debrie, ssow, lce, end
protective squigmeat? m P ]
64. Ldoguate fire protection?
45. Selrveys provided with baadrails?
46. mollow paa-trweds filled with solid
lll! meterial?
21. Are "No Ssoking® or “Viammable® sigue ‘ 47. Ladders properly coatructed?
at all storege and fweling locatioms? :mz] 48. 81d6e reils of lodders extend 16" ebove
12. Clear sccess provided to all fire fightisg landing? C1I 1
esquiyment/are Lnspsciicas recorded? m 49. Seatifolds properly enchored, braced,
23. Location of all fire fight .=y eguipment an ol uma) -
prominently marxked? m S0. Protection provided ower vertical redars
26. Are flammable liguide stored 1a epproved vhon VOTRiRG above?
containers? L $1. Safety belts Ln use when guardrails are
25. Fire extisguishers adequate size? X P ey
26. Large fuel tanks properly diked and S2. mployses ciear of swinging crase loeds?
separated? Cm §3. Tag lines used on suspsnded crane loads?
$4. Oas cylinders separutod, secured upright,
and capped LIf not Ln use?
N/A [ 8. Sefety linee in use on suspended scaffolds?
27, Piret aid kits wvell stocked? $8. Besting devices proporly veamcilated?
20, Trained first-alder on joboiie? $7. Getes fusctioming om all levels when
seterials or perscanel hoist ualts used?
$8. Sefe procedures bDaing used Lo wreck forms?

Remcor, Inc., -~ 701 Alpha Drive - P.0. Box 38310 - Pittaburgh, PA 15238 - (413) 963-1106



“Wﬁt’.t’u-ot inspec

B, Neod lmmedlate stveatiomi. W/M & thems: in- o

ABC
N/A
« Mvonce signing at ApPIoAches Lo work arees
60. cCorrect message on signs? '
61. Traffic control set-up on highvays weet
DOT rogulations?
63. rFlag persons properly dressed and equipped?
63. Flag perscns performing properly
N/A L]
€4. Using right type of eys protection? ID
65. Gauges, vaives, torches, and liaes in good
condition and free of oil and grease?
66. Cyiinders not in use capped?
§7. Cylinders in use Or SLOTRge eecured
upright?
68. Asti-flashback velves at torch?
§9. Stored oxyges separaied from actylene
by 30 e, -
70. FPire extinguisher neer welding or cutting
operations?
71. Adequate veatilation provided?
73. Grounding for arc weldisg machine?
73. All parte of arc welding owtfits properly

LTIIW H/A[X]
4. Operators wearing hard hats?

75. Nearing protection being used?

76. Dust comtrol?

77. saul roed sdogquate and maintained?
78. Equipseat speods eucesaive for safety?
9. Borns and beck-up alarms functioning?

insulated?

80. Cloaring cake o8 sachines whea clesring?

§1. Engises shut-down vhen refueling o

lubricating?

$2. Seat belts on machines with ROPE?

83. Steps and hand holde sdoguate and safs

condition?

84. Adsquate lighting of bhesl roeds st night?

85. Parked or unattended eguipment heve blade

lowered Lo the ground?

86. wmo nitchhikers riding ou equipueat

87. Pull tire extinguisher seer rofweling task?

88. Dump man prominently located?

89 . overhead guard oa fork 1ifL tre?

$0. vehicles with restricted rear visibility

squipped with operating back-we elamms? m

I Ywal

91. rower line distasce Cyem sachinee?

92. Aamual Laspection?

93. Cables in safe conditiom?
94. Rear swing protectics and pimch paiat

yuarding?
9. Exposed gears, shaft, and Delis guerded?
6. rire pguisher, boou ssgle iadicater,
loed capeci rt and hand signal poster
in crane?

$7. siges end/or flags on ia trameit?
98. Opersior saking dally inspections and
teois?

l/i i
99. Tremech side shoved, um-.u-c-—;:

100. ovtilities contacted and located uun
algging? L4
101, “Tadder-dairenen? 0 T
102. 3top loge placed whers necaseafy alomg

top of treaen? g
oo

”~

I

103. Excavated material stockpiled far suough
from the edge of the trench?

104. Laser warning signs in place?

1085. Adequate vemtilation ia pipe?

108. Traffic control adequate?

107. 38idee of excavation for building shored or
protected?

108. oOxygen level tested in tunnel, shafts or
confined space?

109. pPublic protected from exposurs Lo open
encavation?

l.._pnnu.nm N/A
110, wWificient guantities of approved pe

. *Otective eguipwent?

1 ®r sedures established to handle toxic and
carcinogenic saterials?

1120 Severs, wvaultis, tanks, aand bins tested for
adegquate oxygen levels before employves
are permitied to emtes?

113. Everyone wearing hard hat?

114. rell protection being used on steel
erection?

115. walls properly Breced (concrete and block
coastruction)?

116. If ctoxic fwmes, vepors, end dusts presest.
is vestilatios adequate?

117. Geards i place and used on voodworking .
sachines?

118. Explosives being used, transported, asd
stored ia cempliance vith regulations?

119. Mlaster follewing -\l safety precauticas?

130. Tunneling cperaticms)!ighting, sad
ventilation edeguate?

m- wite, ﬂlm. shatfts, goase, and chalns
gearded on all sechinery and emipmenc?

. 132. Mesosary sewve grounded and persocel
PYHLeCLive cquipsont being used?

133. Exit signs over dsors in offices, e

sarage bulldiage?

AOHAMHAHAEMH B AAA

® This choskiiot doee aot isciede sll basards oa evelry job,
Dot 16 latended Lo runind you of Lhe woOt cUmRcE haserds.

Unsafe acts and/or practices cbservad.

1, the usderzigned swporinteadeant, have reviewed the indicated
hasards asd will take Lhe BeCEeWCsy Action to Lsmediately
correet Lhes.

gnature of Project supervisor



JOBSITE SAFETY CHECKLIST

. Hs
roject Name & Number ; Person Making Inspection
[0 F- %
Jobsite Locacion Date of Inspection
A. Adequate at time of inspection. C..Item not applicable.
E. Need immediare attention. N/A No items im sgection applicable.

A B C A B
A._Postexs [ Records N/A E._Electrical N/A[T)
1. OSKA poster displayea? m 29. Olstridution boxes covered or sarxed?
2. Yoremen holding veskly satety meetings : 10. orts in use or PoaLLive grounding deen [ VI
* recording? Lented?
3. Emeryency medical nusbers posted? 31. Tremporary lighting procected? C:;
4. Explesives Anventory curreat? i .
5. Copy of OSMA regulatieon oo jobaite? ' :
6. MNave utility contacts been nade/recorded? L—m : "!’A C:
7. Are sefety talk subjects available? 33, Damaged or broken tools tagged out A
8. Dlank sccident TePOrt forws avallable? of serviger ) / %
9. Using employment applications detore 33, Prever storage space provided?
niring? I4. overating guards on all power tools? .
10, Are watety posters baing diplayed? m 35. Persons using power sctusted tools :
cortiflied? | |
36, Are guards srevided on grisders: s iy =
N/ATT 37, Airmose couplevs secured or ety
Genersl Rousekeeping of jobeice? valve s .ine? |
2. Passegeveys and valkveys clear? J8. Tools being preperly used? i
13. Mails reaoved trem lumber? 39. cerrect personsl PrOtection Seing used) |
L. Weterials of all cypes PrOPeriy sieckpiled? 1 0. Extention cords tasted for assured
15, 13 an aree Provided (or vaste aad tresh ground? [ [
and 13 It ressved regulariy? rm
6. Adeguate lighting in Passagevays, stairvays, .
and vork arses? N/AI
L7. Toilet facilitien sdeevace aad cloan? ¢l. Feer opening covered or owardrailed? )
18. sacitary upply of dvinking veator? 2. 3randers Feardrailing on sceffolds, vridge
19. odiapesanle Arinking cups snd refuse decks, floors of bulldings, work platiorss,
container evailamle? m and valkveys? [::. T
10. weans provides tor SAnitiZing persemal €3, vork arees clear of desris. snov, 1ee, and
PTOLOCLive squipment? m orease? ]
€4, Adequate tire prodection? ;I :
€5. Steirvays previded vith handreils? T
¢6. Wollow pan-treads tilled victn solie st
M/A ‘ sacerial? 1
il. Are "M Smexing* O “Flammadle® sigas posted 7. Ladders PreReriy comiructed? | o
4t all stovege end fusling leeacions? CI'_'IZ 0. 3ide rails of leddors exteng 16° apove
22. Clear secess provides te o1) tire tigatisg lasding? CI1I D
TTULEMEAL/ATe LN¥PICLIoRs recuvied? ID 9. Scattolds preveriy wschered. sracce.
23. Loecation of all fire LLONLing oquipment and plumh? C L
PrOMinently marved? m 50. rProcection provides over vertical revers
24, Are flemoable liquids storved 1a eporoved vhos verking above? ! | ’;
containera? S1. Satety deits ia wae vhen guardreils are
25. rire eRLINGUishers sdeguace #ize? g absear? [
26. tLarve fusl tamks Properly diked aad 52. omployees clear of winging crane lceds? iy
separated? m S3. Teg lines used oa suspended crane losds’ L 1,

S4. Gcas cylinders separated. secured uprigne,
end capped 1L net s use?

"/Al ‘ S5. setety lines ia ume On suspended scallplés? |

First aid kity wel) 1ocked? 'H 5é. Heating devices Properly ventlilated?

+ Trained first-aider on obsite? %4 $7. Gates funceioning o0 all levels vhen
: Rateriels or personnel ROLIC uniis Lsed) 3

58. Sate Procedures Deing used 40 wreek ‘srmg’ ’

O

[
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A. Adsquate at tims of inspection..

C.. Item- not applicable.

B. Need immediate attantion. N/A No items ior gectinn applicable.
Check one of the following:
ABC

n..rmmu.mm N/A 7 103.
9. Advance signing at APPIOAches (O work arees
‘ 60. correct message om signs? 104.
61. Teaftic contrel eet-up o8 Nighways meet 108.
0OT regulations? 108.
62. rlag sersons proveriy dressed and equipped? 107.
61. rlag persons perforaing properly
108.
/
v N/A E 109.
64. Using rignt type of eye protection? :m
§5. Gauges, vaives, Lorenes. aad lines 12 good |
condition and free of oil and greess?
66. Cylinders not in use capped?
67. cylinders in use or atorage secured 110.
uprigat? g
§6. Anti-flasnbeck velves at toren? i 111.
69. Stored anygen separsied frem ectylene
by 20 f%. CD::) i13.
70. rire entisguisher near wvelding or cutting
opsrations?
71. Adesuate ventiletica provided? 112.
7. Orousding for are welding mechise? 1 134.
73. ALl parts of are welding outfits properly
lasulated? m 118.
116.
o Haavy EQuinmens N/
4. Operstors wearisg hard hacs? 117.
78. Nearizg protectice being used?
76. Dust comtrel? # v 11e.
77. Naul roed sdosuate and Raintalined?
78. Zouipment speeds excessive for safety? # 118,
79. Neras and back-up alarms tunetioning? 110,
8C. Clearing cabs es BIERLLOS whe ¢ eariag? {
‘u. Engines shut-down whes retweling se 131.
lubricating?
82. seet Belts on meehines wiin poosy g 123.
8). Steps cod hesd helds edsauate and safe
cendition? Fq_ 133.
86. aAdeaquate lighting of bewl roads at aiget?
65. partcd oy usactendod rRipmeat have blade
lowered (o the ground?
86. e sltemnikers riding o= eeuignent * Tis
67. rell tire extinguisher meay redusiisg Laax? e Le
8. ouwse mas promisestly Lessuedy y
80. overneed gward ea furw LARL cpvamy

0. vehicles vith “wetricted reas visihility
SWLIPOS VILE POTRLING Beek-wp alasme? r -

Sofupes

9.
93.

94, lmm-mmﬂm“
guardingy

$6. rire extisguisher, dess angle indlosiey,
load casaeity chart aad hand signai peeien

9.
98,

£,

« Urilities comtactied and lecated betore

1.

102, suos loos plecod vhere ROCPIBATY along
LOp o: Lresent

Power Line distanew foem L PN
Aasual Laspection?

Cabisw Ln

i crens?

Signs andt/or (lags ca crusee ia tremsity
Operater sexing dedly Lasectisns and

tewte?

‘ronen o

Gayving?
Ladder in

W/A[

|

JURHMORO0/ O/ FA0ER -

Excavatod saterial stockpiled far
from the edge of the Lreach?
Laser varniang sigas in place?
Adoguete ventilation in Pipe?
Traffic comtrel adequate?

Sides of excavaiion for building shored or
Protected?

Oxygen level tested in tunnel, shaifts or
ceni{ined space?

Public protected from SXPOSUTE (O Open
eRcavation?

“ncugh

N/A
Sufficient quantities of APProved persona
PTOLOCLive equipment?
Procedures sscablished to hasndle toxic and
Carvinogenic saterials?
Sewers, wveulits. tanks, and bins tested for
edoguate axygen Levels betors -ployees
4re permitied to snter?
Everysae vearing hard nat?
Fall pretestion boing used on steel
erection?
Walle preperly braced (conerete and bloek
constrection)?
If comic fwmes., vesers, aad Guats precent,
L9 veaillation adeguate? ’
Guards ia place and used o wSOdwo Il Ay
LS P
Cxplosives being used. transportad, end
SLored in compliance with Tegulacions?
Blaster fellowving all satety precautions’
Tunael Lag operations/lighting, aad
ventilaiien adeguate?
Selts, lleve, shefts, gears., and chalns
arded o all maenisery and PNl gment ?
Maaonery sawy greuedsd and persenal
PTOLORLIYY onuigment BOLeg naed?
Rxit signs over dosvs ia oftfices, aad
LeTege buildinga?

chouklist dess met Lasiude oll
Latended Lo remind you ..

hasards om every job.
Lhe muet cotees Msardd.

Unsafe acts and/or practices observed.

anile condl l.ow?

I

B/A
6o shorved, layed baex oy

e
v

trench?

[. the undersigned Neerictendent, have revisowed the indicated
hazards and vill cake the ROCERATY aCilias Lo Lamediately
COrTeEt Lhem.

77

uperviscr



