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MATERIALS LICENSE
Pursuant to the Atomic Energy Act of 1954. as amended, the Energy Reorganization Act of 1974 (Public Law 93-438), and Title 10, Code
of Federal Regulations. Chapter I, Parts 30, 31, 32, 33. 34, 35, 36, 39,40, and 70, and in reliance on statements and representations
heretofore made by the licensee, a license Is hereby'issued authorizing the licensee to receive, acquire, possess, and transfer byproduct,
source, and special nuclear material designated below; to use such material for the purpose(s) and at the place(s) designated below; to
deliver or transfer such material to persons authorized to receive It in accordance with the regulations of the applicable Part(s). This license
shall be deemed to contain the conditions specified in Section 183 of the Atomic Energy Act of 1954. as amended, and Is subject to all
applicable rules, regulations, and orders of the Nuclear Regulatory Commission now or hereafter in effect and to any conditions specified
below.

Ucensee

1. U.S. Army Communication-
Electronics Command P,

2. AMSEL-SF 
0

Fort Monmouth, New Jersey 0"N03-5024

In accordance with the letter dated

July 14, 1999,
3. License number 29-01022-14 is amended In

IS tt~y to read as follows:

4. Expiration d.Ttebctober 31, 2003
5. Docket No. 030-!2641

Reference No. 1ý,

6. Byproduct, source, and/or sp~cal
nuclear material F-

A. Cobalt 60

B. Cobalt 60

at

B.

C. Cobalt 60

D. Krypton 85

E. Strontium 90

F. Strontium 90

D. Sealed sources (USAEA Dwg.
No. B124-12-8)

E.

F. Sealed sources (ECOM Dwg.
No. SM-B-509048)

I
D. Not to exceed 6 millicuries per

source and 120 curies total

E.1

F. Not to exceed 150 microcuries
per source and 45 millicuries
total
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License Number

29-01022-14
Docket or Reference Number

030-29741

Amendment No. 18

6. Byproduct, source, andlor special
nuclear material

G. Strontium 90

H. Strontium 90

4

I. Cesium 137 4,

J. Cesium 137 I"-

K. Plutonium 239

L. Americium 241

M. Americium 241

N. Americium 241

0. Americium 241

P. Thorium 230

'.7. Chemical and/or physical form 8. Maximum amount that licensee may
possess at any one time under this
license -

G.

ql Sealed sources (3M
•.• 12-1921-0474-8)

J.

EIi frt
2 ecni I c

and 18 millicuries

~~~1
i.-7

2
4t to exceed 23 micrograms

1.4 mlcrocuries) per set and
.0115 grams total

ýL. Sealed s&W' •(Amersham
F3adiochemical Center
Ai~rsre 41gdet(0~i

M. Sealed sources (Amersham
Model AMR 8122)

N. Sealed sources (Amersham
Model AMRB 8152)

0. Sealed sources (Amersham
Model AMRB 1659)

P. Electroplated source (Eberline
Instrument Corp., Model No.
CS-12)

,'t.. Not to exceed 10 millicurles per
source and 50 millicuries total

M. Not to exceed I microcurie per
source and 100 microcuries
total

N. Not to exceed 10 microcuries
per source and 50 microcuries
total

0. Not to exceed 20 microcuries
per source and 100 microcuries
total

P. Not to exceed 0.98 micrograms
(20 nanocuries) per source and
1 milligram total
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Ucense Number
29-01022-14

MATERIALS LICENSE
SUPPLEMENTARY SHEET

"Docket or Reference Number

030-29741

Amendment No. 18

6. Byproduct, source, and/or special
nuclear material

Q. Thorium 232

R. Plutonium 239

4

S. Thorium 232

4,

T. Cesium 137 'Z
I--

U. Cesium 137

V. Hydrogen 3

W. Hydrogen 3

* 7. Chemical and/or physical form

Q. Metal foils

(Eberline Instrument
Model No. CS-1)

S. Maximum amount that licensee may
possess at any one time under this
license

Q. Not to exceed 2.7 grams (300
nanocuries) per source and
4.05 kilograms total

R. Not to exceed 163 nanograms
, (10 nanocuries) per source and
o 1 gram total

SNot to exceed 3 grams (0.330
.Aticrocuries) per optical system
and 40 kilograms total

T-_ CN

U. .& millicuries per source and
o3"20 millicuries total

, 120 millicuries per compass
and 480 curies total

W. 190 millicuries per compass
and 5700 curies total

W. Seald'-heoinpsurce's In

Lensatic Compasses (NSN-
6605-00-151-5337)

9. Authorized use:

A through R. Calibration and operational checking of radiation detection instrumentation.
S. Optical coating on thermal Imaging devices.
T. For use In FEMA Model CDV-794 calibrators for instrument calibrations.
U. For use in FEMA Model CDV-790 calibrators for Instrument calibrations.
V. and W. For Possession, storage, and distribution to any U.S. Department of Defense elements and

reserve components Including the U.S. Army, U.S. Navy, U.S. Marine Corps, U.S. Air Force,
Defense Supply Agency, the National Guard and the Air National Guard.

CONDITIONS

týb
luluumatin w4is

in accoruance With the FreedoohflI0j L of
kL x~mtini~i . * -
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Ucense Number
29-01022-14
Docket or Reference Number

030-29741
MATERIALS LICENSE
SUPPLEMENTARY SHEET

Amendment No. 18

10. Licensed material may be used only at the licensee's facilities located at Fort Monmouth, New Jersey, and
at Department of Defense Installations anywhere In the United States.

11. A. Licensed material shall only be used by, or under the supervision and in the physical presence of,
individuals who have completed te t'iijrjg * ibec In application dated July 20, 1992 and letter
dated May 1, 1998, with enclo-k "Y' r'

B. The Radiation Safety Officer for this license is Joseph M. Sanlarbero.
V Q

12. A. Sealed sources andsd~tector cells containing licensed material shal!e tested for leakage and/or
contamination at I.tvals~not to exceed six months or at suctqfother intervals as are specified by the
certificate of regist!tion reBTý: In10 CFR 32.210 ýtrl'xceed thimee years.

SKI)
B. Notwithstanding lraagraph A 6 thidCspndit'n: earec's•iJrces design~jto emit alpha particles shall

be tested for lea l~e andlor 'ntam to , ,attRerv ! jiotlo exceed t1e months.

C. In the absence of a certifiatefro a r tI I eak Wj has been made within six

months prior to th efvle -iror iv ~rom another person shall not
be put Into use untilijested. W

* D. Each sealed source faStdy hlcd all l __ 'Iispecte a"Nd tested for construction defects,
leakage, and contaminatinior to any u d'itransfer as a s••-J- source.,

E. Sealed sources and detector cellŽeiýee1ot ejedKt6$tefied if:

(I) they contain only hydrogen-3; or

(ii). they contain only a radioactive gas; or

(iii) the half-life of the isotope Is 30 days or less; or

(iv) they contain not more than 100 mlcrocuries of beta and/or gamma emitting material or not more
than 10 microcurles of alpha emitting material; or

(v) they are not designed to emit alpha particles, are in storage, and are not being used. However,
when they are removed from storage for use or transfer to another person, and have not been
tested within the required leak test Interval, they shall be tested before use or transfer. No
sealed source or detector cell shall be stored for a period of more than 10 years without being
tested for leakage and/or contamination.

I 'I
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Ucense Number
29-01022-14

MATERIALS LICENSE Dodet or Reference Number

SUPPLEMENTARY SHEET 030-29741

Amendment No. 18

F. The test shall be capable of detecting the presence of 0.005 microcurie of radioactive material on the
test sample. If the test reveals the presence of 0.005 microcurie or more of removable contamination,
a report shall be filed with the U.S. Nuclear Regulatory Commission and the source or detector cell
shall be removed immediately from service and decontaminated, repaired, or disposed of in
accordance with Commission regulations. The report shall be filed within five days of the date the
leak test result is known with the U.S. Nuclear Regulatory Commission, Region I, ATTN: Director, -.

Division of Nuclear Materials Safe. * llepa oaKlng of Prussia, Pennsylvania 19406. The
report shall specify the source rite"-cor cell invol ,(tk1~test results, and corrective action taken.

G. The licensee Is authoriedh 4o collect leak test samples for anlys by licensee. Alternatively, tests for
leakage and/or contardiition may be performed by persons spela'ibally licensed by the Commission
or an Agreement Sta~j to perform such services.

13. Sealed sources or detectr ceAls ptainng licensed materila-lnot be opened or sources removed
from source holders b~e licens-

14. The licensee shall corilOct a phys I nve to S pr-i4,• _ to accountifor all sealed sources anddevices containing licdLed mattia E t a ssessed nlrh e

15. Thelienseeshalnotacuree.sornterJaiordev 5unless the source or device
has been registered wite .U-tu r • ti. on purs4yia to 10 CFR 32.210 or
equivalent regulations of "grel ,

16.. The licensee Is authorized to g1sport licensediA nal In accord•ae with the provisions of 10 CFR Part
71, "Packaging and Transportaton ofr adioactive Material.L,

Alý
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License Number
29-01022-14

MATERIALS LICENSE Docket or Reference Number

SUPPLEMENTARY SHEET 030-29741

Amendment No. 18

17. Except as specifically provided otherwise In this license, the licensee shall conduct its program in
accordance with the statements, representations, and procedures contained in the documents, Including
any enclosures, listed below. The Nuclear Regulatory Commission's regulations shall govern unless the
statements, representations, and procedures in the licensee's application and correspondence are more
restrictive than the regulations.

A. Application dated July 20, 1992 • R IE -
B. Letter dated June 15, 199.3 ' 3i
C. Letter dated April 6,
D.: Letter dated Febn4&y28, 1997 0
E. Letter dated JulyS0 1997
F. Letter dated Aqygyst 27, 1997, with attachment
G. Letter dated .tp"emer, 0,1997 .

H. Letter dated y1,99,8-.
I. Letter datedjuly 2, 19 • 0
J. Letter date.iay 13, 199 401b ta d,•.urve " Q
K. :Letter datechoUly 14, 199 i dtc Wdsrvepi p
L. Letter datecd.eptem rb1., 9. ..
M. Letter dated Septe , 999 " 2. 4 /.

+co

For the U.S. Nuclear Regulatory Commission

Original signed by Steven W. Shaffer
Date rDecember 14 1999 By

Steven W. Shaffer
Decommissioning and Laboratory Branch
Division of Nuclear Materials Safety
Region I
King of Prussia, Pennsylvania 19406



December 14, 1999

Docket Nos. 030-05248 License Nos. 29"01022-06
030-29741 29-01022-14

Control Nos. 127060
127061

Joseph M. Santarsiero
Acting Director, Safety Risk Management
Department of the Army
U.S. Army Communications Electronics Command
AMSEL-SF-RER
Ft. Monmouth, NJ 07703-5024

Dear Mr. Santarslero:

This refers to your license amendment request. Enclosed with this letter Is the amended
license. The facilities at Zones 3 & 4 may be released for unrestricted use except for the waste
storage area described in your letters dated September 1 & 10, 1999.

Please review the enclosed document carefully and be sure that you understand and fully
Implement all the conditions Incorporated into the amended license. If there are any errors or
questions, please notify the U.S. Nuclear Regulatory Commission, Region I Office, Licensing
Assistance Team. (610) 337-5093 or 5239, so that we can provide appropriate corrections and
answers.
Thank you for your cooperation.

Sincerely,

Original signed by Steven W. Shaffer

Steve W. Shaffer
Health Physicist
Decommissioning and Laboratory Branch
Division of Nuclear Materials Safety

Enclosure:
Amendment No. 49
Amendment No. 18
cc:
Joseph M. Santarsiero, Radiation Safety Officer
State of New Jersey

ML10



J. Santarsiero
Department of the Army

2

DOCUMENT NAME: B:ADNMS DocumentskLic Cover LetterL29-01022-06.127060.wpd
To mcelve a copy of this document, Indicate In the box: C = Copy w/o sttach/encf " = Copy wI fttachdend "N a No copy

GOFFICE DNMS/RI N DNMS/RI I H
NAME SShaffer 1 12 92
DATE 12/14/99 112/ /99 12/ /99 12/

10133880

OFFICIAL RECORD COPY



U6 AWAY CECOM L)ý:44V

DEPAMENT.OF THE ARY
HEADUARTERS, US AMY COMMUNICA11ONS-EM.CTRON1CS COMMAND

AND FORT MONMOLI'H
MPLY TO FORT MONMO'-L. NE'W JERSEY 07703-6000

ATM"ON OF

December 10, 1999

Directorate for Safety

U.S. Nuclear Regulatory Commission
Region I
DNMS
Attention: Mr. Steven W. Shaffer
475 Allendale Road
King of Prussia, Pennsylvania 19406-1415

Dear Mr. Shaffer:

This refers to U.S. Nuclear Regulatory Commission (NRC) License Number
29-01022-06, Docket Number 030-05248; NRC License Number 29-01022-14, Docket
Number 030-29741; and to the Radiological Characterization Plan for the U.S.
Army Evans Area, Fort Monmouth, Wall Township, New Jersey, dated September
1996.

As discussed in our telephone conversation on 9 December 1999, we are
providing retake soil data for soi>\samples located near buildings 9041 and
9037. Your concerns addressed ele'pated soil sample readings provided and
re-ake soil data omitted from our [Aeport, Radiological Status Survey of
Buildings, Sewer System and Soil ili Survey Zones Three and Four at Evans Area,
Fort Monmouth, New Jersey, conducti.d August 1996 to June 1999, Volumes 1
through 5. 1

Provided at enclosure 1 is th ocumentation omitted from our original

data package, which includes five take data samples each, for four sample
locations identified as 9037 soil Vid S22, 9041 soil grid S06, 9041 soil grid
S08, ahd 9041 soil grid S09. Encl sure 2 contains the original data provided

at Tabs Soil 9037 and Soil 9041.

We are requesting that permission be granted for the unrestricted
radiological release for public use of the buildings and land addressed by
this survey report. We are also requesting that you amend the aforementioned
NRC Licenses to reflect this release for unrestricted use.

Our points of co1ntact are Mr. Richard Lovell or the undersigned, Voice on
(732) 427-4427/3112, ext. 6441/6427; or Facsimile (732) 532-6403 or
(732) 542-7161.

Since ely,

.
S EO CH A ARSIER0

*cting Dir tori r c to r
irectora e for Safety

Enclosures

OFCAREP ....... / 70E 6 0/ 1 7061
OFFICIAL RECORDV01 I104L A~ c'~a DEC 1- 3 1999

'4 ." ....



FIELD LAB FIELD LAB

GAMMA ALPHA BETA GAMMA GAMMA ALPHA BETA GAMMA

GRIDS (IJR/hr) pCI/gm MDA (pCi/gm) pCVgm MDA (pCVgm) Nuclide pCi/gm GRIDS (pR/hr) pCi/gm MDA(pCi/gm) pCi/gm MDA (pCi/gm) Nuctide pCvgm

Alpha Beta

Minimum

Maximum

Average

1.937

5.370

3.745

0.674.

0,855

0.7"9

2.890

4.241

3.616

Gamma (Sum)

0.143 8.878E+00

0.156 1.027E+01

0.151 9.540E-00

C
('p

'p

I"
0
0

V
('A
n

Pagr 2
ZONE 3 SUBZONE NA BUILDING 9037 ROOM NA



.1-Dec-99 RADIOLOGICAL SURVEY DATA REPORT (RETAKES)

LOCATION
ZONE: 3

SOILI
C,,

SUBZONE: NA BUILDING: 9037 ROOM: NA

All field data in this report are background orrected: all fta data are corrected values using an empty container or planchet for background.

GRIDS
GAMMA

i) Nuclide pCI/gm

$22E 3.159 0.855 2.890 0.156 Sum 9.070E+00
CS-137 7.029E-01

K-40 6.882E+00

RA-226 7.941E,01

T-.232 8.915E-01

S22N 1.937 0.749 3.800 0.151 Sum 1.022E+01
CS-137 6.122E-01

K-40 6.898E+00

RA-226 7.030E-01

TH-232 9.625E-01

U-238 1.049E4O0

S22R 3.734 0.674 4.241 0.143 Sum 1.027E+01
CS-137 - 6.700E-01

K-40 6.993E#00

RA-226 8.028E-O1

TH-232 8.589E-01

U-238 9.433E-01

S22S 5.370 0.855 4.1B1 0,156 Sum 9,458E+00

U-238 4.881E-01

S22W 4.527 0.766 2.988 0,147 Sum 8.678E+00
CS-137 3.791E-01

K-40 6.471 E+00

RA-226 8.821E-01

T11"-232 9.458E-01

CS-137

K-40

RA-226

T'H-232

7.8 14E-01

6.484E*00

9.042E-Oi

Page I ZONE 3 S05ZONE NA BUILDING 9037 ROOM NA



Building 9037 Soil (Retakes)

Gross Net Gross Net Gross Net
Grid Alpha Atpha Beta Beta Gamma Gamma

N~umber PCItgm Patmr acl/m Pciom pcitgm PnIm
Alpha Beta Gamma

S22E 3.159 0.558 2.890 -2.351 9.070 0.904 2.iO1 5.241 8.168

S22N 1.937 -0.664 3.800 .1.441 10.225 2.059

S22R 3.734 1.133 4.241 --1.000 10.268 2.102
S22S 5.370 2.789 4.161 -1.080 9.458 1.292

S22W 4,527 1.928 2.988 -2.253 8.678 0.512
rn

I



FIELD LAB FIELD LAB

GAMMA ALPHA BETA GAMMA GAMMA ALPHA BE7A GAMMA
GRIDS (pR/br) pCi/gm MDA (pCVgm) pC0/gm MDA (pC/gm) Nuclide pCVgm GRIDS (pRlhr) pCllgm MDA (pCVgm) p CVgm MDA (pCVgm)l Nuclde pC0/gm

Alpha Bets

Minimum

Maximum

Average

1.257

5.963

3.854

0.645

1.074

0.881

2.543

6.770

4.686

0.145

0.165

0.155

Gamma (Sum)

8.314E+00

1.608E+01

f.135E+01

C

0

ZONE 4 SUSZONE NA BUILDING 9041 ROOM NA
Page 3
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1.-Dec-99 RADIOLOGICAL SURVEY DATA REPORT (RETAKES)

LOCATION
ZONE. 4

SOIL I
(Ji

SUBZONE: NA BUILDING: 9041 ROOM: NA

All field data In thIts report are background corrected; all lab data are corrected values using an empty container or planchet for background.

GRIDS
GAMMA

Niuclide pCifgm

S06E 4.144 0.801 5.172 0.154 Sum 1.226E+01
CS-I137 8.345E-01

K-40 7.002E+00

RA-226 9.083E-01

TH-232 9.933E-01

U-238 2.520E400

S06N 5.963 0.896 8.770 0.157 Sum 8.746E+00

CS-137 1.042E+00

K-40 5."37E+00

RA-226 9.805E-01

TH-232 9.869E-01

S06R 4.139 0.933 6.226 0.156 Sum 9.107E+00

CS-137 7.543E-01

K-40 6.450E+00

RA-228 8.333E-D1

TH-232 1.069E+00

S06S 3.098 0.645 6.228 0.145 Sum 8,488E+00

CS-137 7.668E-01

K-40 5.763E+00

RA-226 9.412E-01

TH-232 1.017E400

SO6W 3.338 0.821 5.385 0.150 Sum 1.062E+01

Page I

CS-137 9.18SE-01

K-40 6.788E+00
RA-228 8.433E-01

TH-232 1 .022E+00

U-238 1 .044E400

TH-232 1 .092E+00

SOON4.80 0.83 3.48 0149 Sum 8,775E+00
CS-137 .2E0

K-40 6.987E.00

RA-228 ?.965E-01

TH-232 9.294E-01

SOSR 1.287 0.850 4.370 0.158 Sum 8.475E+00
K-40 6.789E+O0

RA-228 8,207E-01

TH-232 8.862E-01

ZONE 4 SURZONE NA Z BUILDING 9041 ROOM NA



GRIDS
GAMMA

Nucdlde pCi/gm

8088 1.830 0,825 2.790 0.151 Sum 1.024E+01
CS-1 37 6.628E-02

K-40 6.583E400

RA-228 7.891E-01

TH-232 1.034E+00

U-238 1.764E+00

SO8W 1.767 0,797 3.054 0.153 Sum 9.548E400

CS-137 6.581E-02

K-40 6.323E+00

RA-226 7.459E-01

TH-232 8.181E-O1

U-238 1.595E+00

S09E 4.288 0.967 4.240 0.162 Sum 1.435E+0I

CS-137 3.592E+00

K-40 9.345E-00

RA-226 6.755E-01

TH-232 7.353E-01

S09N 5.159 1.074 5.491 0.165 Sum 1.608E+01

CS-137 3.508E+00

K-40 9.887E-+00

RA-228 6.820E-01

T1-232 8.800E-01

U-238 1.120E200

S0BR 5.385 1.037 5.302 0.159 Sum 1.400E+-01

CS-137 3.342E+00

K-40 9.270E+00

RA-226 8.558E-01

TH-232 7.368E-01

So9S 5.654 1.020 4.527 0.163 Surm 1.594F+01

C&137

K-40

RA-226

TH-232

U-238

3.955E+00

9,301E+00

6.472E-01

9.006E-01

1.132E+00

C
KA

ol
c

S09W 2.262 0.874 4.346 0.153 Sum 1.5262401

CS-137 31617E400

K-40 92681E400

RA-226 6.659E-01

TH-232 8.780E-01

U-238 8.339E-01

Page 2 ZONE 4 SUSZONE HA BUILDING 9041 ROOM NA



$oil 904t (R ket O

Gross Net Gross Net Gross Not Alpha Beta Gamma
Grid Alpha Alpha Beta Beta Gamma Gamma 2.601 5.241 8.166
Numbe Aiam PIM pCim A.ftm PQ1t m Rcuagm C

SOE 4.144 1.543 5.172 -0.069 12.258 4.092
S06N 5.963 3.362 6.770 1.529 8.746 0.580
S06R 4.139 1.538 6.226 0.985 9.107 0.941
S06S 3.098 0A97 6.228 0.987 8.488 0.322
SO6W 3.338 0.737 5.385 0.144- 10;616 2.450
S08E 4.739 2.138 2.543 -2.698 8.314 0.148 D

S08N 4.808 2.207 3.848 -1.393 8.775 0.609
S08R 1.257 -1.344 4.370 -0.871 8.475 0.309
S08S 1.830 .0.771 2.90 -2.451 10.236 2.070
S08W. 1.767 -0.834 3.054 -2.187 9,548 1.382
S09E 4.288 1.687 4.240 -1.001 14.348 6.182
S09N 5.159 2.558 5.491 0.250 16.077 7.911
S09R 5.366 2.785 5.302 0.061 14.005 5.839
S09S 5.654 3.053 4,527 -0.714 15.936 7.770
SOW 2.262 -0.339 4.346 -0.895 15.256 . 7.090

a



DEPARTMFENT.OFTHEARMY In5=1
HEADQUARTERS. US ARMY OOMMUMCAMIOS-ELECTRONICS COMMAND

AND FORT MONMOUni

I1EI FORT MONMOUTHK NEW JERSEY 07703-5000
ATTENTIN OF

December 7, 1999.

Directorate for Safety

U.S. Nuclear Regulatory Commission
Region I
DNMS
Attention, Mr. Steven W. Shaffer*
475 Allendale Road
King of Prussia, Pennsylvania. 19406-1415

Dear Mr. Shaffer:

This refers to U.S. Nuclear Regulatory Commission (NRC) License Number
29-01022-06, Docket Number 030-05248; NRC License Number 29-01022-14, Docket
Number 030-29741; and to the Radiological Characterization Plan for the U.S.
Army Evans Area, Fort Monmouth, Wall Township, New Jersey, dated September
1996.

We have enclosed our response to your question posed during our
conversation of 8 November 1999. Your question addressed concerns with the
Report, Radiological Status Survey of Buildings, Sewer System and Soil in
Survey Zones Three and Four at Evans Area, Fort Monmouth, New Jersey,
conducted August 1996 to June 1999, Volumes 1 through 5.

Provided at the enclosure is the supporting documentation we discussed,
which includes the original soil data for the eleven soil sample locations'and
the follow-up analysis data indicating no contamination.

AS' before, we are requesting that permission be granted for the
unrestricted radiological release for public use of the buildings and land
addressed by this survey report. We are also requesting that-you amend the
aforementioned NRC Licenses to reflect this release for unrestricted use.

Our points of contact are Mr. Richard Lovell or the undersigned, Voice on
(732) 427-4427/3112, ext. 6441/6427; or Facsimile (732) 532-6403 or
(732) 542-7161.

Sincerely,

OSEPH M. SANTARSIERO

fA~c ing Director
U- Directorate for Safety

Enclosure

SOFF DERE DDOP
- .- ~ .* -. ~.*. FICIAJ.. RECORD COPY



RESPONSE TO ERC QUESTIONS
EVNS AREA ZONE 3 & 4 RADIOLOGICAL SURVEY REPORT

7 DECEMBER 1999

1.. In our characterization report for Evans Area Zones 3 and 4,
dated June 1999, we identified 11 soil samples in Evans Area
Zones 3 and 4 with 'elevated' readings, followed by additional
sampling data of those 11 elevated soil samples. Four of the
eleven soil samples were adjacent to Building 9010 and seven of
the eleven were adjacent to Building 9036. The four samples
near Building 9010 that exhibited elevated readings are
identified as sample numbers S17, S20, S21,, and S23. The seven
samples next to Building 9036 that exhibited elevated readings
are sample numbers S01, S05, S06, S14, S15, S20, and S24. All
soil sample analysis data is contained at Tab 1. All elevated
samples are shown as dark circles on the sample maps.

2. In order to verify the elevated readings at the 11 sample
sites, additional soil samples were taken at each of the
elevated locations. At each elevated sample location, an
additional sample was taken at the same location, as well as one
additional sample, one meter to the North, South, East, and
West, for a total of five follow-up samples. This procedure was
followed for all elevated samples with the exception of sample
number S06 which was located adjacent to Building 9036 and
between three large concrete slabs. In *this case, only two
retake soil samples were collected due to the presence of fixed
masonry structures in the one-meter vicinity of the original
sample. All "retake" data are shown at Tab 2. No activity
above background was noted in the follow-up investigative
surveys.

Net alpha, beta, and gamma readings (also enclosed at Tab 2)
were calculated by subtraction of the Charles Wood Area
background data from the gross readings. No significant
differences were observed between these readings and the Charles
Wood background data. The elevated activity was determined to
be a variation in background due to these sample locations being
rainwater run-off areas located near downspouts around
buildings.

3. All supporting data for the "retake" of Building 9010
elevated soil sample locations is enclosed at Tab 3, followed by
the supporting data for Building 9036 elevated soil sample
locations, enclosed at Tab 4.



Table of Contents
Original Building 9010 and 9036

Soil Sample Data

ATechnol Analysis Data for the
11 Elevated Soil Sample Locations

"Retake"

Supporting Field Data
Building 9010 Soil Samples

"Retake"

Evans Area Soil*Saml
Data for Buildings

9010 and 9036

7 December 1999 Supporting Field Data
Building 9036 Soil Samples

"Retake"

)

VI , I I r -fly



BLDG. 9010
outside soil points

S240~

S23,9

S21@
S220

S200

S17
S130.

S120

si9o

S160 D

S150

Sllo

S250 S260

-7----
9010A

9010B

9010C

9010OD

0s09 S08

O S27

O S28

O S29 O S30

To 9011

D S02

S03

O S04

O sos

O S06

O SO?

I

N



r4-c0-98 FIELD TECHNICAL SUPPORT DATA

ISOIL
.OCAT1ON ZONE: 3 SUBZONE: NA BUILDING: 9010

:IELD SURVEY

GRIDS

Sol S30

LEAD
TECH

ELLIOTT

SURVEY
DATE

12-Aug-97

INST

00892

ALPHA

PROBE

723412

8KG MDA
(dpflVlO0cn9)

EFF.

BETA

BKG . MDA.

(dpm/100lCn
EFF.

GAMMA

BKG PROBE

(pR/hr) AREA

9.00 N/A

I - U -- J A ~ I -

Page I
ZONE 3 SUB ZON NA BUtLDtNG 9010



14-Oct-98 FIELD TECHNICAL SUPPORT DATA (2).

I SOIL
.OCATION

ZONE: 3 SUBZONE: NA BUILDING: 9010

'IELD SURVEY

GRIDS SURVEY

NUMBER

SAMPLE
NUM13ER

- 1- --Sol . . $30 1640 .01 .38

ZONE 3 SUBZONE NA BUILDING 9010PI'MAP I



RADIOLOGICAL SURVEY DATA REPORT4-Oct-98

I SOIL
.OCATION

ZONE: 3 SUIBZONE: NA BUILDING: 9010

An field data In this report are background corrected; all lab data are corrected values using an empty container or pianchet for background.

FIELD LAB

GAMMA ALPHA BETA GAMMA
GRIDS (pR/hr) pCVgm MOA (pCI/gm) pCI/gm MDA (pCI/gm) Nucide pCI/gm

;01 -t 2.240 0.720 4.158 0.602 Sum 3.259E+00

F IELDi LAB

CS-1 37

K-40

RA-226

TH-232

U.-235

1.41gE-01

2.320E+00

3.748E-01

2.804E-01

1.421E-01

;02 4 2.640 1.080 7.105 0.721 Sum 7.985E+00
CS-137 4.284E-01

K-40 5.566E+00

AA.226 9.974E-01

TH-232 8.038E-01

U-235 1.891E-01

;03 0 1.243 0.699 4.304 0.597 Sum 5.312E+00

CS-137 3.467E-01

K-40 3.623E+00

RA-226 5.9"2E-01

TH-232 6.694E-01

U-235 7.663E-02

GAMMA ALPHA BETA GAMMA
GRIDS (pRFhr) pCI/gm MDA (PCI/gm) pCI/gm MDA (PCVgm)' Nucfde pCi/gm

TH-232 5.168E-01

U-235 9.072E-02

S05 3 1.879 0.676 5.543 0.590 Sum 6.420E+00
CS-137 3.722E-01

K-40 4.370E+00

RA-226 8.434E-01

TH-232 7.0075-01

U-235 1.340E-01

SOB -1 1.407 0.452 2.571 0.495 Sum 4.011E+00
CS-137 7.180E-02

K-40 2.885E+00

RA-226 6.185E-01

TH-232 3.930E-01

U-235 4.228E-02

S07 4 2.274 0.660 8.446 0.588 Sum 9.205E+00
CS-137 2.245E+00

K-40 5.241E+00

RA-226 8.157E-01

TH-232 7.747E-01

U-235 1.288E-01

;04 0 1.884 0.547 3.315 0.541 Sum 4.968E+00
CS-1 37

K-40

RA-226

9.151E-01

2.844E+00

6.012E-01

ZONE 3 SUBZONE NA BUILDING 9010



LAB KFIELD LAS

GRIDS
ALPHA BETA GAMMA

pCVgm MDA (pCVgm) pCiIgm MDA (pCi/gm) Nudcde pCVgm
I -
;08 .1 2.429 0.546 4.384 0.538 Sum 5.158E+00

K.40 3.762E+00

RA-226 -7.039E-01

TH-232 6.810E-01

U-235 1.115E-01

;09 1 1.990 0.527 2.001 0.528 Sum 6.062E+00

CS-137 7.243E-01

K-40 4.018E+00

RA-226 5.200E-01

TH-232 7.132E-01

U.-235 8.625E-02

310 3 2.736 0.572 4.410 0.552 Sum 8.060E+00

CS-137 9.516E-01

K-40 5.164E+00

RA.226 7.244E-01

TH-232 8.443E-01

U-235 3.757E-01

311 4 1.420 0.511 6.253 0.528 Sum 7.470E+00

CS-137 1.993E+00

K-40 3.675E+00

RA-226 8.743E-01

TH-232 7.668E-01

U-235 1.608E-01

312 1 1.197 0.567 2.665 0.546 Sum 7.761E+00

CS-137 5.820E-01

K-40 5.696E+00

RA-228 8.921E-01

TH-232 4.392E-01

U-235 1.513E-01

313 1 1.244 0.509 3.308 0.527 Sum 7.121E+00

Poag 2

GR1SGAMM4A ALPHA BETA I GAMMA
GRIDS (pR/hr) pCVgm MOA (pCiVgm) pCi/gm MDA (pCigm)i Nuclide pCi/gm

CS-137 4.359E-01
K-40 5.037E+00

RA-226 7.389E-01

TH-232 7.925E-O1

U-235 1.16SE-01

S14 . 1 2.455 0.480 2.406 .0.510 Sum 6.953E+00
CS-137 8.629E-01

K-40 4.457E400

RA-226 8.258E-01

TH-232 8.071E-01

S15 1 1.503 0.614 4,278 0.569 Sum 5.415E+00

CS-137 5.583E-01

K-40 3.888E+00
RA-226 4.948E-01

TH-232 3.594E-01

U-235 1.344E-01

116 3 2.181 0.577 5.649 0.555 Sum 6.701E+00

CS-137 1.252E-01

K.40 4.932E+00

RA-226 6.314E-01

TH.232 8.952E-01

U-235 1.169E-01

$17 1 2.038 1.869 15.226 1.640 Sum 7.459E+00
CS-137 9.688E-01

K-40 4.942E+00

RA-226 7.679E-01

TH.232 7.306E-01

U.-235 5.162E-02

ZONE 3 SUBZONE NA BUILDING 9010



I

LAB

GRIDS OAMMA ALPHA - BETA GAMMA
(PRfhr) pC/gm MDA (pCL'gm) PCVom MDA (pCVgm)!Nuclide pCVgm

S. _ 0 2.278 0.512 2.659 0.528 Sum 3.540E+00
CS-137

K-40

RA-226

TH1-232

U-235

6.464E-01

1.789E+00

5.615E-01

4.591E-01

8.355E-02

$19 1 3.836 0.750 9.851 0.618 Sum 6.552E+00
CS-137 1.060E+00

K-40 4.269E+00

RA-226 4.825t-01

TH-232 6.157E-01

U-235 1.251E-01

S20 1 2.955 0.782 7.260 0.627 Sum 4.372E+00
:. ..... 1.704E+00

K.40 1.692E+00

RA-226 3.752E-01

TH-232 6.010E-01

S21 -1 4.935 1.869 21.410 1.640 Sum 6.151E+00

CS-137 9.116E-01

K-40 3.846E+00

RA.226 5.931E-01

TH-232 4.987E-01
U-235 3.013E-01

S22 1 1.623 0.584 2.707 0.555 Sum 7.140E+00
CS-137 6.289E-01

K-40 4.727E+00

RA-226 8.127E-01

TH-232 8.509E-01

U-235 1.201E-01

CS-137 3.091E-01

K-40 4,491E+00

RA-226 8.705E-01

TH-232 8.83IE-01

U-235 1.209E-01

824 1 0.850 0.588 8.807 0.558 Sum 6.3906+00

CS-137 1.221E-01

K-40 4.418E+00

RA-226 7.015E-01

TH-232 8.712E-01

U-235 2.770E-01

S25 2 1.683 0.688 2.630 0.596 Sum 6.253E+00

CS-137 2.594E-01

K-40 4.196E+00

RA-226 7.460E-01

TH-232 6.303E-01

U-235 4.215E-01

S28 0 2.786 0.737 6.243 0.614 Sum 6.799E*00

CS-137 4.760E-01

K-40 5.068E+00

RA-226 6.961E-01

TH-232 5.59012-01

S27 1 0.895 0.619 2.775 0.569 Sum 7.341E+00

CS-137 5.212E-01
K.40 5.098E+00

RA-226 8.292E-01

TH-232 7.862E-01

U-235 1.063E-01

S23

Page 3

3 5.895 1.605 16.316 1.538 Sum 6.675E+00

ZONE 3 SUBZONE NA BIJ.1LDING 9010



GRIDS

328

329

S30

FIELD LAB LAB

. .. MMA -- ALPHA - BETA GAMMA GArMMAoALPHA BETA GA

(IIR/hr) PCI/gm MDA (pCI/gm)1 pCi/gm MDA (pCi/gm) Nucilde pCI/gm GRIDS (IiR/hr pCi/gmMDA (PCI/gm)I pCi/gm MDA (pCi/gm) Nuclide PCifgm

.1 1.966 0.804 9.145 0.629 Sum 5.056E+00

cs.137 1.08t+E00

K-40 2.199E+00

RA-226 4.953E.01

TH-232 5.0682-01

U-235 1.774E-01

3 1.606 0.578 2.790 0.554 Sum 7.656E.00

CS-137 4.149E-01

K-40 5.533E+00

RA-226 8.809E-01

TH-232 7.771E-01

U-235 4.997E.-02

1 0.625 0.433 1.701 0.489 Sum 7,630E+00

CS-137 6.192E-01

K-40 5.292E+00

RA-226 9.485E-01

,TH-232 7.707E-01

Alpha Beta

Minimum

Maximum

Average

-1

4

0.625

5.895

2.158

0.433

1.869

0.739

1.701

21.410

6.010

0.489

1.640

0.671

Gamma (Sum)

3.259E+00

9.205E+00

6.362E+00

BUILDING 9010ZONE 3 SUBZONE NA



BLDG. 9036 Solioutside soil points _

9036D

S
9036C 4

S

S02

0

0
;03

0
S04

05

07S
S06

Oso8 Oso9

0
S28

S25

0

S23

0

9036B

0
S14

0
S15

0
S13

0
S16

0
S17

* 0
S20 S19

0
Sig



14-Oct-98 FIELD TECHNICAL SUPPORT DATA

SOIL

LOCATION ZONE: 3 SUBZONE: NA BUILDING: 9038

FIELD SURVEY

GRIDS LE
TE

S01 S 28 ELLIOTT

ALPHA

DA
CH

SURVEY
DATE

INST
0

PROBE BKG MDA
(dpnrIO~cfM'

EFF.

BETA

BKG MDA
(dpmll00cm')

GAMMA

EFF. BKG 1PROBE
% (pR/hr) 'AREA

9.00 NIA13-Aug-97 00914 723415

Page I ZONE 3 SUB ZON NA BUILDING 9036



14-Oc•-9 FIELD TECHNICAL SUPPORT DATA (2)

SOIL

XCATION
ZONE: 3 SUBZONE: NA BUILDING: 9036

IELD SURVEY

I T

GRIDS

Sol S28

SURVEY

NUMBER

1644

SAMPLE
NUMBER

--. 01 _ - .36 ..... .

ZONE 3 SUBZONE NA BUILDING 9036
Po, I



RADIOLOGICAL SURVEY DATA REPORT'4-0cf.98

.OCATION
SOIL

ZONE: 3 SUBZONE: NA BUILDING: 9036

All field data In this report are background corrected; al lab data are corrected values using an empty contalner or planchet for background.

FIELD LAB FIELD LAB

GAMMA ALPHA BETA GAMMA GAMMA ALPHA BETA GAMMA
GRIDS (jRfir) pCI/gm MDA (PCigi)l PCm MDA (pCI/gm) Nucfde pCI/m GRIDS (mIr) PCIgm MDA (PCII m) pCI/m MDA (pCIgm) Nucide pCiiim

301 2 3.647 1.869 21.844 1.640 Sum 6.881E+00
CS-137 9.426E-01

K-40 4.050E200

RA-226 9.648E-01

TH-232 7.731E-01

LL235 1.304E.01

302 -2 0.067 0,601 6.254 0.563 Sum 5.878E200

CS-137 5.121E-01

K-40 3.474E+00

RA-226 8.448E-01

TH-232 1.047E+00

303 .3 3.798 0.854 6.458 0.655 Sum 9.271E+00
CS-137 1.278E+00

K-40 8.216E+00

RA-226 7.879E-01

TH-232 9.209E-01

U-235 6.824E-02

1 .-235 5.5131-01

S05 0 2.783 1.732 10.122 1.588 Sum 1.057E201
CS-137 3,258E+00

K-40 5.077E+00

RA-226 1.006E+00

TH-232 9,839E-01

U-235 2.486E-01

M08 2 5.467 1.732 21.786 1.588 Sum 8.478E+00
CS-137 2.413E400
K-40 4.671E200

RA-226 5.838E-01

TH-232 6.810E-01

U-235 1.294E-01

S07 -1 2.758 0.885 7.591 0.665 Sum 7.184E200
CS-137 2.130E+00

K-40 3.080E+00

RA-226 9.957E-01

TH-232 8.383E-01

U-235 1.403E-01

504 -1 2.110 0.678 8.377 0.580 Sum 9.400E+00
CS-137 2.839E+00

K-40 4.1309+00

RA-226 8.807E-01

TH1-232 9.993E-01

PriGo I ZONE 3 SUBZONE NA BUILDING 9036



GRIDS

LAB 

LAB

-t 
.--

LAD LAS

6A-MMA ALPHA BETA GAMMA

(ujR/hr) pCi/gm MDA (pCi/gm)l pCi'gm MDA (pCI/gm)! NuCilde pCi/gmpCi/gm MDA (PCI/gm)l PCVgm MDA (pCVgm)l Nucflde pCVgm

;08 0 3.913 1.035 4.556 0.708 Sum 1.134E+01
CS-137 2.102E-01

K-40 8.706E+00

RA-226 1.229E+00

TH-232 1.073E+00

U-235 1.259E-01

;09 1 4.488 1.442 6.504 0.814 Sum 1.160E+01

CS-137 t.433E-01

K-40 8.688E+00

RA-226 1.414E+00

TH-232 1.245E+00

L-235 1.306E-01

;10 1 1.235 0.855 6.785 0.657 Sum 1.218E+01
CS-137 2.048E+00

K-40 8.677E+00

RA-226 1.330E+00

U-235 1.296E-01

K-40 4.903E+00

RA-226 1.028E+00

TH-232 9.917E-01

U-235 2.362E-01

$14 1 3.637 2.534 21.253 1.864 Sum 1.550E+01
CS.137 4. 11E+00

K-40 4.196E+00

RA-226 8.985E+00

U-235 2.011E-01

S15 1 5.578 1.869 18.480 1.640 Sum 4.104E+00
CS-137 1.684E+00

RA-226 1.105E*00

TH-232 1.227E+00

U-235 8.776E-02

S16 2 2.416 0.776 6.811 0.631 . Sum 7.400E+00
CS-137 1.731E+00

K-40 3.8601200

RA-226 8.246E-01

TH-232 8.376E-01

U-235 1.463E-01

S17 1 2.733 0.878 8.057 0.661 Sum 7.020E+00

CS-137 8.566E-01

K-40 4.684E+00

RA.226 8.099E-01

TH-232 7.560E-01

U-235 1.131E-01

;11 0 2.570 0.680 -5.573 0.593 Sum 5.665E+00
CS-137 8.384E-01

K-40 3.488E+00

RA-226 6.315E-01

TH-232 6.501E-01

U.235 5.727E-02

;12 .1 2.081 0.551 5.328 0.654 Sum 8.852E+00

CS.137 2.843E-01

K-40 5.466E+00

RA-226 1.520E+00

TH-232 1.418E+00

L-235 1.636E-01

13 -2 2.110 0.759 3.032 0,622 Sum 7.159S+00

Page 2 ZONE 3 SUBZONE NA BUILDING 9036



FIELD LAB FEDLAB

...... •GAMAL GAMMA J.GAMMA. ALPHA BETA GAMMA
GRIDS (pRihr) pCI/gm MDA (pCVgm)J pCi/gm MDA (pCi/gm) Nucide pCVgm GRIDS (IpR/h) pCI/gm MOA (pCVgm) pCI/gm MDA (pC/gm)' Nudide pCIgm

318 0 2.576 1.220 5.589 0.759 Sum 2.305E+00

CS-1 37

RA-226

TH-232

U-235

3.950E-01

8.378E-01

8.401E-01

2.321E-01

319 -1 2.984 0.959 .4.544 0.690 Sum 7.460E+00

CS-137 2.471E-01

K-40 6.020E+00

RA-226 1.051E.00

U-235 1.422E-01

520 2 3.969 1.869 12.730 1.640 Sum 1.048E+01

CS-137 1.167E400

K-40 7.286E+00

RA4226 1.088E+00

TH-232 7.99E5-0

U-235 1.3495-01

321 2 1.932 1.086 7.977 0.718 Sum 8.924E+00

CS-137 6.408E.O-
K-40 6.107E+00

RA-226 8.808E-01

TH-232 1.013E+00

U-235 2.824E-01

322 1 2.329 1.612 7.833 0.848 Sum 1.077E+01
CS-137 9.024E-01

K40 7.363E+00

RA-226 I.238E+00

TH-232 1.109E+00

U-235 1.602E-01

K-40 8.828E+00

RA-226 8.389E-01

TH.232 7.067E-01

U4235 1.695E-01

S24 1 7.250 2.180 15.700 1.750 Sum 6.958E+00
CS-137 1.846E+00

K-40 3.719E+00

RA-226 6.120E-01

TH-232 6.874E-01

U-235 9.392E-02

S25 0 2.452 0.712 2.770 0.607 Sum 7.807E+00
CS-137 1.237E-01

K-40 5.882E+00

RA-226 9.164E-01

TH-232 7.713E-01

U-235 1.132E-01

S28 0 0.735 0.509 2.480 0.525 Sum 1.014E+01
CS-1 37 4.953E-01

K-40 7.758E+00

RA-226 6.773E-01

TH-232 7.085E-01

U-235 4.995E-01

S27 1 1.780 1.001 5.099 0.692 Sum 1.046E+01
CS-137 7.419E-01

K-40 7.292E+00

RA-226 1.032E+00

TH-232 1.270E÷00

U-235 1.210E-01

323 -1 2.227 1.252 4.551 0.763 Sum 1.091E+01
CS-137 3.663E-01

Page 3 ZONE 3 SUBZONE NA BUILDING 9036



UKIU* (IjR/hr) pC0gm MDA (pCI/gm)I p1C/gm MDA fpCi/gm) Nuclde pC01gm

328 2 2.774 0.675 2.784 0.590 Sum 8.098E+00
CS-137 3.181E-01

XK-40 5.914E+00

RA-226 9.345E-01

TH-232 7.998E-01

U-235 1.320E-01

Alpha Beta Gamma (Sum)

Minimum -3 0.067 0.509 2.480 0.525 2.305E+00

Maximum 2 7.250 2.534 21.844 1.864 1.550E+01

Average 0 2.943 1.182 8.802 0.918 8.671E+00

Page 4 ZONE 3 SUBZONE NA BUILDING 9035



14-Oct-98 FIELD TECHNICAL SUPPORT DATA (RETAKES)

I SOIL

.OCATION

:IELD SURVEY

ZONE: 3 SUBZONE: NA BUILDING: 9010... .- .. .. . .. . . .. .. .. . .. . . . ... .. . .. . . .. . . . . . .. .. . . . . . . . . . .. . . . . .. . ...90 1 0 : .

ALPHA

GRIDS

S17R " si3w

LEAD
TECH

SURVEY
DATE

INST
0

PROBE
0

BKG MDA
(dpnV100cM

EFF.

BETA

6fK-G -MbjkA
(dpn/100omf)

EFF•.

GAMMA

BKG

(PR/I

10.00

PROBE
AREA

N/AMILLER 15-Sep-98 00916 723418

ZONE 3 SUB ZON NA BUILDING 9010Page I



14-Oc-98 FIELD TECHNICAL SUPPORT DATA (2) (RETAKES)

)CATION

.

SOIL

ZONE: 3 SUBZONE: NA BUILDING: 9010

ELD SURVEY
- - - -- i .... . ....___ ___ __ii-___ _I

GRIDS SURVEY

NUMBER

SAMPLE

NUMBER

S$7R S23W 4455 .01 .20

ZONE 3 SUSZOPIE NA BUILDING 9010
Pa)e I



RADIOLOGICAL SURVEY DATA REPORT4-Oct-98 (RETAKES)

SOIL
.OCATION

'ZONE: 3 SUBZONS: NA BUILDING: 9010

All field data In this report are background corrected; al0 lab data aem corrected values using an empty contafner or pianchet for background.

LAB

BETA GAMMA
pCI/gm MDA (pCI/gm) Nucfide pCVgm GRIDS

IELD LAB

GAMMA ALPHA I . BETA GAMMA

* (zPR/hf) pCVgm MDA (pCI/gm)I pCI/gm MDA (pCI/gm)l Nucide pCI/gm

317E 1 2.515 1.184

517N 1 3.976 1.414

S17R 0 3.489 1.414

S17S 0 2.941 1.114

2.139. 1.516 Sum. 7.503E+00 TH-232 7.429E-01
CS-137 1.502E-01 U-235 8.894E-02
K-40 5.667E+00 I

S17W 0 2.787. 1.214 4.659 1.554 Sum 6.910E600

RA-226 7.241E-01 CS-137 2.300E-01

TH-232 8.522E-01 K-40 5.073E+00

U-235 1.096E-01 RA-226 7.210E-01

4.091 1.656 Sum 7.708E+00 TH-232 7.987E-01
CS-137 3.197E-01 U-235 8.762E-02

K-40 5.825E+00 S20E 1 1.288 0.561 0.542 1.117 Sum 4.407E+00

RA-226 8.212E-01 -- CS-137 3.311E-01

TH-232 8.530E-01 K-40 2.764E+00

U-235 8.901E-02 RA-226 5.642E-01

3.324 1.656 Sum 6.845E.00 TH-232 6.645E-01
CS-1 37 1.440E-01 U-235 8.364E-02

K-40 5.053E+00 S20N 0 1.290 0.523 1.534 1.087 Sum 4.441E+00

RA-226 7.442E-01 . .. CS-137 2.724E-01

TH-232 7.919E-01 K-40 2.827E+00

U-235 1.117E-01 RA-226 5.871E-01

2.497 1.490 Sum 7.092E+00 TH-232 6.882E-01
CS-137 2.898E-01 U-235 6.59E-02

K~-40 5.165E+00

RA-228 8.056E-01

ZONE 3 SUBZONE NA BUILDING 9010



FIELD LAB FIELD LAB

GAMMA AL 1A BETA GAMMA EGAMMA ALPHA B GAMMA
3RIDS (IjRfthr) pCI/gm MVDA (pCL'gm) pCVgm MDA (pCI/gm) Nuciftd pCI/gm JGRIDS (iiRrhr pCI/gm MDA (PcI/gm)! PCI/gm MDA (pC~gm)* Nuclide pCI/gm

20R 1 1.899 1.742 2.99N 1.788 Sum 3.186E+00 S2R1 0.523 0.570 1.150 1.133 Sum 6.6i8E+00
CS-137

K-40

RA-226

TH-232

U-236

2.640E-01

1.8682E+00

4.345E-01

5.295E-01

9.551E-02

CS-137

K-40

RA-226

TH-232

U.-235

2.567E-01

4.714E+00

7.885E-01

7.468E-01

1.120E-01

20S 2 0.930 0.523 0.599 1.087 Sum 3.644E+00
CS-137 2.441E-01

K-40 2.378E+00

RA-226 4.598E-01

TH-232 4.782E-01
U-235 8.361E-02

20W 1 1.839 0.525 1.903 1.092 Sum 3.127E+00
CS-137 i.785E-01

K-40 1.842E+00

RA-226 4.037E-01
TH-232 4.417E-01

U235 6.062E-02

21E .1 2.709 1.097 2.946 1.468 Sum 6.812E+00
CS-137 2.214E-.01

K-40 4.825E400

RA-226 8.310E-01

TH-232 8.076E-01

U-235 1.272E-01

21N 0 1.509 0.612 1.566 1.164 Sum 7.056E+00
CS-137 2.196E-01

K-40 5.194E+00

RA-226 7.962E-01

TH-232 7.707E-01

U-235 7.528E-02

papp 2

S21S 0 0.910 1.220 3.133 1.561 Sum 7.326E*00

CS-I37 2,667E.01

K-40 5.398E+00

RA-226 8.005E-01

TH-232 7.598E-01

U-235 1.007E-01

S21W 2 1.310 1.037 3.005 1.450 Sum 5.679E,00

CS-137 2.234E-01

K-40 4.077E+00

RA-226 6.207E-01

TH.232 8.388E-01

U-235 1.189E-01

S23E 2 3.953 1.861 5.361 1.828 Sum 9.691E*00

CS-137 1.915E-0i
K-40 7.673E200

RA-226 8.685E-01

TH-232 8.274E.01

U-235 1.303E-01

S23N 1 3.746 1.518 3.865 1.702 Sum 9.052E÷00

.________ .. ... . " "CS-137 2.7401-01

K-40 6.957E+00

RA-225 8.453E-01

TH-232 8.391E-01

U-235 1.3632-01

ZONE 3 SUBZONE NA BUILDING 9010



IFIELD LAS FIELD LAS
GAMMA ALPHA BEAGMAGMAALPHA BETA GAMMA

GRIDS (tjR/hr) pC01gm MDA (pC1gm) p01gm MOA (PC'gm)I UcFdo p01gm GRIDS (pRtht) p011gm MDA(pC11m) pCIfgm MDA (pC1gm)! Nuclde pC~gm

;23R 0 3.992 2.244 3.781 2.017 Sum 9.280E1+00

K-40 7.392E+00

RA-228 8.67SE-01

TH-232 7.169E-01

U-235 1.129E-01

;23S 0 4.282 1.622 4.182 1.740 Sum 1.033E+01
CS-137 2.352E-01

K-40 8.291E+00

RA-226 8.949E-01

TH-232 7.663E-01

U.-235 1.425E-01

;23W 1 2.272 1.414 2.995 1.656 Sum 8.869E+00
CS-137 2.080E-01

K-40 7.015E+00

RA-226 7.773E-01

TH-232 7.528E-01.

U-235 1,1605-01

Alpha Beta

Minimum

Maximum

Average

-1

2

0.523

4.282

2408

0.523

2.244

1.170

0.542

5,361

2.813

1.087

2.017

1.488

Gamma (Sum)

3.127E+00

i.033E+01

6.779E.00I

ZONE 3 SUBZONE NA BUILDING 9010



Gross Net Gross Net Gross Net
Grid Alpha Alpha Beta Beta Gamma Gamma
Numbe ciam RCILUM gici/am RQUOm PcOIM O m t im Alpha Beta Gamma

2.601 5.241 8.166

S17E 2.515 -0.086 2.139 -3.102 7.503 .0.663
S17N 3.976 1.375 4.091 -1.150 7.708 -0A58
S17R 3.489 0.888 3.324 -1.917 6.845 .1.321
S17S 2.941 0.340 2.497 .2.744 7.092 -1.074
S17W 2.787 0.186 4.659 -0.582 6.910 -1.256
S20E 1.288 -1.313 0.542 -4.699 4.407 -3.769
S20N 1.290 -1.311 1.534 -3.707 4.441 -3.725
S20R 1.899 .0.702 2.996 -2.245 3.186 -4.980
S20S 0.930 -1.671 0.599 -4.642 3.644 -4.522
S20W 1.839 -0.762 1.903 -3.338 3.127 -5.039
S21E 2.709 0.108 2.946 -2.295 6.812 -1.354
S21N 1.509 -1.092 1.566 -3.675 7.056 -1.110
S21R 0.523 -2.078 1.150 -4.091 6.618 -1.548
S21S 0.910 -1.691 3.133 -2.108 7.326 -0.840
S21W 1.310 .1.291 3.005 -2.236 5.679 -2A87
S23E 3.953 1.352 5.361 0.120 9.691 1.525
S23N 3.746 1.145 3.865 -1.376 9.052 0.886
S23R 3.992 1.391 3.781 -1.460 9.280 1.114
S23S 4.282 1.681 4.182 -1.059 1.033 -7.133
S23W 2.272 -0.329 2.995 -2.246 8.869 0.703
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FIELD TECHNICAL SUPPORT DATA4-Oct-98 (RETAKES)

OCATION ZONE:

SOIL

SUBZONE: NA3 BUILDING: 9036

IELD SURVEY

BETA GAMMA

GRIDS LEAD
TECH

SURVEY
DATE

INST
#

PROBE
a

BKG MDA
(dpnV1 O0ami)

ALPHA

EFF.
MDTA

(dpmfl00anV)
EFF.

GAMMA
8KG

(pRfl)

10.00

PROBE
AREA

NIAI. - *I ~---~-~ 4 I--
SOIR S24W MILLER 18-Sep-98 00918 723416

ZONE 3 SUB ZON NA BUILDING 9036
Page I



FIELD TECHNICAL SUPPORT DATA (2)14-Oct-98 (RETAKES)

SOIL

)CATION
ZONE: ' 3 SUBZONE: NA BUILDING: 9036

ELD SURVEY

GRIDS SURVEY

NUMBER

SAMPLE
NUM13ER

SO1R S24W 4456 .01 .32

ZONE 3 SUSZONE NA BUILDING 9035
Page I



RADIOLOGICAL SURVEY DATA REPORT14-Oct.98

LOCATION

(RETAKES)

ZONE:

SOIL

SUBZONE: NA BUILDING: 90383

All field data in this report are background corrected; aN lab data ar corroded values using an empty contalner or planchet for backgroand.

FIELD LAB FID LAB
6AM1MAA AiLPHiA BETA GAMMA - - GAMMA ýALPHA BETA GAMMA

GRIDS (IjR/hr) pCL~gm MDA (pCVgm) pCVgrn MDA (pCI~gm) Nucflde pCIgmn GRIDS (PR/hr) PCI/gmn NDA (pCI/gm) pCI/gm MDA (pCI/gm) INuclide pCVgm

SOE 1 2.222 0.790 2.309 1.277 Sum 6.225E+00
CS-137 3.5911-01

K-40 4.520E+00

RA-226 6.545E-01

TH-232. 5.957E-01

U-235 9.571E-02

SOIN 2 1.895 0.718 2.111 1.212 Sum 6.270E+00
CS-137 2.766E-01

K-40 4.628E+00
RA-226 6.486E-01

TH-232 6.451E-01

U-235 7.405E-02

301R 1 1.412 0.665 2.588 1.174 Sum 5.753E+00
CS-137 3.570E-01

K-40 4.142E+00
RA-226 5.591E-01

TH-232 5.950E-01

U-235 1.000E-01

TH-232 7.037E-01

U-235 8.790E-02

S01W 0 2.554. 1.035 4.203 1.402 Sum 6.433E+00
CS-137 4.754E-01

K-40 4.536E+00

RA-226 7.1991-01

TH.232 6.337E-01

U-235 6.809E.02

S05E 1 1.485 0.563 1.531 1.085 Sum 7.532E+00
CS-I137 8.393o-01

K-40 5.214E+00

RA-226 8.467E-01

TH-232 7.231E-01

1.U-235 1.090E-01

S05N 0 1.995 0.668 2.367 1.180 Sum 8.246E+00
CS-137 6.750E-01

K-40 6.284E+00

RA-226 6.172E-01

TH-232 5.850E-01

U-235 8.495E-02

101S 1 1.940 0.786 4.902 1.270 Sum 7.090E.0
CS-1 37 1.236E+00

K-40 4.368E+00
RA-226 6.9485-01

page I ZONE 3 SU`9ZONE NA BUILDING 9038



RIoS

LAB

BETA GAMMA
pCI/gm MDA (pCi/gm)i Nucffde PCi/gm

I(ljR/hr) IpC~gm MDA (pCI/gm) IpCI/gm MDA (pcIgrn) INucdide pCi/gm

)SR 0 3.712 1.320 5.628 1.566 Sum 8.812E+00
CS-137 5.181E.01

K.40 4.e0E +00

RA-226 7.289E-01

TH-232 8.307E-01

U-235 1.304E-01

)5S 1 1.747 0.662 1.107 1.168 Sum 5.672E+00
.. .. ... . ... -...... ...... CS-137 8.327E-01

K-40 3.6688E00

RA-226 5.913E-01

TH-232 8.773E-01

U-235 1.0292-01

)5W 2 2.971 0.655 3.774 1.156 Sum 7.154E+00

CS-137 6.461E-01

K-40 4.853E+00

RA-226 7.151E-01

TH-232 7.75SE-01

u-235 I.642e-oI

X6R 0 1.619 0.813 1.746 1.131 Sum 7.472E200
CS-137 6.017E-01

K40 5.0202E0

RA-228 7.841E-01

TH-232 8.368E-01

U-235 2.298E-01

X8W 0 1.780 0.721 2.122 1.218 Sum 6.257E+00
CS-137 2.493E-01

K-40 4.578E+00

RA-226 6.563E-01

TH-232 6.249E-01

U-235 1.381E-01

Pare 2

S14E 1 6.837 2.054 7.092 1.870 Sum
CS-137

K-40

RA-226

TH-232

U-235

7.99ME+00
4.99•E-01

5.740E+00

8.170E-01

8.374E-01

1.024E-01

SIN 2 1.885 1.545 4.368 1.678 Sum 7.153E+00
... .....-. . ,,S 137 4.291E-01

K-40 5.206E+00

RA.226 6.917E.01

TH-232 7.372E.01

U-235 8.916E,02

S14R 1 2.999 1,537 4.565 1.670 Sum 6.925E+00

CS-137 4.131E-01

K-40 4.948E+00

RA-228 7.811E-01
TH,232 6.828E-01

U-235 9.993E-02

S14S 1 4.634 1.755 6.157 1.745 Sum 8.397E+00

CS-137 5.401E-01

K-40 8.258E.00

RA-226 7.324E-01

TH-232 7.355E-01

U-235 .1.308E-01

$14W 1 8.481 2.205 15.294 1.921 Sum 9.1602I400

CS-137 2.367E500

K-40 5.248E200

RA-226 7.187E-01
TH-232 7.079E-01

U-235 1.187E-01

ZONE 3 SUBZONE NA BU1J.fNG 9036



III I

LAB

;RIDS pci/gm MDA (PCVgm) Nucide PCVgm
BETA ( GAMMA

pCI/gm MOA (pCVgm) INucIide PCVgm

5E 1.730 Sum 1.203E+01

CS-137

K40

RA-226

TH1-232

U-235

2.718E-01

6.681E+00

9.070E-01

7.413E-01

8.949E-02

15N 1 4.331 1.755 9.390 1.745 Sum 8.956E+00

CS-137 9.7636-01

K-40 6.105E+00

RA-226 9.256E-01

TH-232 7.982E-01

U-235 1.510E-01

15R 0 8.523 2.216 7.067 1.931 Sum 8.26E+00
CS-137 2.993E-01

K-40 6.174E+00

RA-226 8.520E-01

TH-232 7.232E-01

U-235 1.775E-01

15S 2 2.249 1.781 6.014 1.771 Sum 8.525E+00
CS-137 3.517E-01

K-40 6.327E+00

RA-226 8.802E-01

TH-232 8.292E-01

U-235 1.368E-01

15W 0 10,055 3.020 9.678 2.205 Sum 7.645E+00

CS-137 4.059E-01

K-40 5.695E+00

RA-226 7.368E-01

TH-232 7.118E-01

UL235 9.518E-02

Poee 3

CS-I37 1.4956+00

K-40 8.705E+00

RA-226 9.209E.01

TH-232 8.108E-01

U-235 9.547E-02

S20N 1 4.902 1.842 8.022 1.707 Sum 7.536E+00

CS-137 2.774E-01

K-40 5.728E+00

RA-226 7.914E-01

TH-232 6.780E-01

U-235 6.163E-02

$20R 1 7.095 1.931 6.120 1.838 Sum 8.748E+00
CS-137 2.800E-01

K140 6.686E+00

RA-226 8.833E-01

TH-232 7.808E-01

U-235 1.379E-01

S20S 1 7.319 1.903 7.467 1.811 Sum 1.066E+01
AM-241 5.801E-02

CS-137 3.679E-01

K-40 8.191E+00

RA-226 1.052E600

TH-232 8.159E-01

U-235 1.752E-01

ZONE 3 SUBZONE NA BUILDING 9036



FIELD LAB FIELD LAB

GRIDSGAMMA ALPHA BETA GAMMA GAMMA ALPHIA BETA GAMMA
GRIDS ()JRhr) pCVgm MDA (pCl/gm) pCi/gm MDA (pCI/gm) Nudide pCVgm GRIDS (plw) pCI/m MDA(pCtgm) pCIgm MDA(pCI/gm) Nuclde pCIgm

320W 0 4.416 1.326 4.615 1.574 Sum 7.197E+00

CS-137 1.969E-01

K-40 5.513E*00

RA-226 7.355E-01

TH-232 7.127E-01

U-235 3.907E-02

324E 1 5.988 1.799 7.968 1.789 Sum 8.599E.O0
CS-137 1.629E+00

K-40 5.562E+00

RA-226 6.851E-01

TH-232 8.165E-01

L-235 1.063E-01

;24N 0 3.947 1.403 3.724 1.593 Sum 8.160E+00
CS0-37 4.902E-01

K-40 6.073E+00

RA-226 7.343E-01

TH-232 7.612E-01

(1-235 1.016E-01

;24R 0 5.794 1.835 6.319 1.825 Sum 7.369E+00

CS-137 5.086E-01

K-40 5.558E+00

RA-226 6.347E-01

TH-232 5.690E-01

U-235 7.903E-02

;24S 1 7.760 2.216 4.898 1.931 Sum 9.208E+00

CS-137 3.805E-01

K-40 7.174E+00

RA-226 8.215E-01

TH-232 7.614E-01

U-235 1.224E-01

Page 4

I S24W 1 8714 2-249 6 136 19606 Sum 8 $42EO6

CS-137

K-40

RA-226

TH-232

U-235

4.504E-0i

6.970E+00

7.346E-01

6.007E-01

8.593E-02

ZONE 3 SUBZONE NA BUILDING 9036



/

FIELD LAB FIELD LAS

GRIDS GAMMA ALPHA BETA GAMMA GAMMA ALPHA BETA GAMMA.
(pR/lfr) pCVgm MOA (pCVgm) pCVgm MDA (pCVgm) Nuefide pCVgm GRIDS (tIRfhr) pCIlgm MDA (pCVgm) pCVgm MDA(pCllgrn) Nuctide pCI/gm

Alpha Beta

Minimum

Maximum

Average

0

2

1.412

10.055

4.505

0.563

3.020

1.466

1.107

15.294

5.389

1.085

2.205

1.593

Gamma (Sum)

5.672E*00

1.203E*01

7.843E+00I

page ZONE 3 SUBZONE NA' BUILDING 9038



S/

Gross Net Gross Net Gross Net
Grid Alpha Alpha Beta Beta- Gamma Gamma Alpha Beta Gamma
Number n•t PI/m PI•gM nrItgm PC!lgm R1tgm 2.601 5.241 8.166

SO1E 2.222 -0.379 2.309 -2.932 6.225 -1.941
SOIN 1.895 -0.706 2.111 -3.130 6.270 -1.898

S01R 1.412 -1.189 2.588 -2.653 5.753 -2A413

SoiS 1.940 -0.661 4.902 -0.339 7.090 -1.078

SOW 2.554 -0.047 4.203 .1.038 6.433 -1.733

S05E 1.485 -1.116 1.531 -3.710 7.532 -0.634

S05N 1.995 -0.606 2.367 -2.874 8.246 0.080

S05R 3.712 1.111 5.628 0.387 6.812 -1.354

S05S 1.747 -0.854 1.107 -4.134 5.672 -2.494

SO5W 2.971 0.370 3.774 -1.467 7.154 -1.012

S06R 1.619. -0.982 1.746 .-3495 7.472 -0.694

S06W 1.780 -0.821 2.122 -3.119 6.257 -1.909

S14E 6.837 4.236 7.092 1.851 7.996 -0.170
S14N 1.685 -0.916 4.366 -0.875 7.153 -1.013
S14R 2.999 0.398 4.565 -0.676 6.925 -1.241

S14S 4.634 2.033 6.157 0.916 8.397 0.231

S14W 8.481 5.880 15.294 10.053 9.160 0.994

S15E 6.797 4.198 5.417 0.178 8.691 0.525

S15N 4.331 1.730 9.390 4.149 8.956 0.790

SI5R 8.523 5.922 7.067 1.826 8.226 0.080

S15S 2.249 -0.362 6.014 0.773 8.525 0.359

WS1W 10.055 7.454 9.678 4,437 7.645 -0.521

S20E 8.317 5.716 9.784 4.523 1.203 -6.963

S20N '4.902 2.301 6.022 0.781 7.536 -0.630

S20R 7.095 4A494 6.120 0.879 8.748 0.582

S20S 7.319 4.718 7.467 2.226 1.066 -7.100

S20W 4.418 1.815 4.615 -0.626 7.197 -0.969

S24E 5.988 3.387 7.968 2.727 8.599 0.433

S24N 3.947 1.346 3.724 -1.517 8.160 -0.008

S24R 5.794 3.193 6.319 1.078 7.369 -0.797

S24S 7.760 5.159 4.896 -0.345 9.260 1.094
S24W 6.714 4.113 6.136 0.895 8.842 0.676
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NET WEIGHT REPORT

Survey 1 Maraneill MaraneMl Gamma m amma A/B A/IB A/B Samfe Planchet PlaSflnet Residual
Number Tare plus Sofn Soil Final Tare Gross Mass Tare Gross Mass

Coffectfon
T TIme

4455

4455

4455

4455

4455

4455

4455

4455

4455

4455

4455

4455

.01

.02

.03

.04

.05

.06

.07

.08

.09

.10

.11

.12

136.35 853.24 716.89 714.89 0.0000 2.0000

'135.99 875.41 739.42 737.42 0.0000 2.0000

136.39 909.40 773.01 770.98 0.0000 270500

135.98 894.78 758.80 758.78 0.0000 Z0200

135.97 913.27 777.30 775.30 0.0000 20000

136.03 931.77 795.74 793.70 0.0000 2.0400

138.02 974.48 838.44 836.43 0.0000 2.0100

135.97 931.46 795.49 793.47 0.0000 2.0200

135.98 1,072.16 938.20 934.19 0.0000 2.0100

138.03 967.17 831.14 829.14 0.0000 2.0000

135.91 915.88 779.97 777.98 0.0000 C.W00

136.41 933.78 797.37 795.37 0.0000 2.0000

2.0000 7.5400

2.0000 7.5600

2.0500 7.5800

2.0200 7.5200

20000 7.5500

2.0400 7.5700

20100 7.6000

2.0200 7.5700

2.0100 7.5500

2.0000 7.5900

1.9900 7.6100

2.0000 7.6100

7.M300

7.7000

7.7000

7.6300

7.6700

7.7400

7.6100

7.5900

7.5600

7.6000

7.8300

7.8400

0.1400

0.1400

0.1200

0.1100

0.1200

0.1700

0.0100

0.0200

0,0100

0.0100

0.0200

0.0300

15-Sep-98 11:26,00 AM

15-Sep.98 11:26:16 AM

15-Sep.98 1128:27 AM

15-Sep-98 11:26:39 AM

15-Sep-98 11.28:53 AM

15-Sep-98 11:27:31 AM

15-Sep-98 11:28:06 AM

15-Sep-98 11:28:18 AM

15-Sep-98 11,'28:30 AM

15-Sep-98 11:28:42 AM

15-Sep-98 11.29r59 AM

t5-Sep-98 11:30:11 AM

913018 Pager of 2



li i

NET WEIGHT REPORT

Gammaamma AMV A/s AIB Sample Planchet. Planchet Residual
Soil. Final Tare Gross Mass Tare Gross Mass

Survey I) Meranemll Maraneln
Number Tam phlus Soil

Collection
Date Th"e

4455

4455

44SS

4455

4455

4455

4455

4455

4455

4455

4455

4455

.13

.14

.15

.16

.17

.18

.19

.20

.20D

.20S

.20T

.bf

138.28 92M.64

135.97 959.25

135.98 1,088.07

136.42 909.25

138.01 893.01

13628 8M.3b

138.39 908.85

135.98 850.06

0.00 0.00

0.00 0.00

0.00 0.00

790.36

952.09

772.83

757.00

748.04

772.28

714.08

0.00

0.00

0.00

788.31 0.0000 2.0500

82129 0.0000 1.9900"

950.08 0.0000 2.0100

770.84 0.0000 1.9900

754.99 0.0000 2.0100

745.98 0.0000 2.0600

770.23 0.0000 2.0300

712.08 0.0000 2.0000

o1.99 0.0000 1.9900

-2.03 0.0000 2.0300

-1.99 0.0000 1.9900

0.0000 0.0000

2.0500 7.5100

1.9900 7.5600

2.0100 7.8000

1.9900 7.5700

2.0100 7.5400

2.0600 7.5700

2.0300 7.6100

2.0000 7.5400

1.9900 7.5500

2.0300 7.5700

1.9900 7.5800

0.0000 7.5800

7.8200

7.8800

7.7000

7.7700

7.8900

7.7500

7.7700

7.6800

7.7100

7.7800

7.7500

7.5900

0.1100 15-Sep-98 11:30:23AM

0.1200 15-Sep-98 11:30:37 AM

0.1000 15-Sep-98 11:30:51 AM

0.2000 1S-Sep-98 11:31:01 AM

0.1500 15-Sep-98 11:31:13 AM

0.1800 15-Sep-98 11,31:25 AM

0.1600 15-Sep-98 11:31:36 AM

0.1400 15-Sep-98 11:31:48 AM

0.1800

0.1900

0.1700

0.0100

9/3/98 Page 2 of 2
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Survey 10
Number

V/,44SS .01

/

V4455 .02

,/445s .03

1 4455 .04

/4455 .05

4455 .06

V 445 .07-

/ 4455 .08

/ 4455 .09

-/4455 .10

4455 .11

4455 .12

NET WEIGHT REPORT

Maraftelli Maraneml Gamme Gamma A/B AM A/B Sample Planchet Planchet Residual
Tare plus Son Soil Final Tare Gross Mass Tare Gross Mass

138.35 853.24 718.89

135.99 875.41 739.42

136.39 909.40 773.01

135.98 894.78 758.80

135.97 91327 777.30

138.03 931.77 795.74

136.02 974.46 838.44

135.97 931.46 795.49

135.96 1,072.16 98.20

138.03 957.17 831.14

135.91 915.88 779.97

138.41 933.78 797.37

Collectfon
Date •Tlme

I-Sep-98 11:28.00 AM

15-Sep-98 11:28:18AM

15-Sep-98 11:26027 AM

15-Sep-98 1128:39 AM

15-Sep-98 1128:53 AM

15-Sep-98 11:27:31 AM

15-Sep-98 1128:06 AM

15-Sep-98 1128:18AM

15-Sep-98 11:28:30 AM

15-Sep-98 11:28:42 AM

15-Sep-98 1129:59 AM

15-Sep-98 11'30:11 AM

9/23/98 Pagel1 of 2
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is I

NET WEIGHT REPORT

Maranelli Maranelll Gamma Gamma AJB - AJB A11 Sample Planchet Planchet Residual
Tare plus Soil Soil Final Tare Gross Mass Tare Gross Mass

Survey 1D
Number

Colectime
Date TlRM

V 4455

/ 44SS

/4455

/4455

/74455

4455.

4455

.13

.14

.15

.16

.17

.18

.19

.20

136.28 926.64 790.36

135.97 959.25 823.28

135.98 1,088.07 952.09

136.42 909.25 772.83

136.01 893.01 757.00

136.26 884.30 748.04

136.39 908.65 772.28

135.98 550.05 714.08

15-Sep-98 11:3023 AM

15-Sep-98 11t30.'37AM

15-Sep-98 11:30:51 AM

15-Sep-98 11:31:01 AM

15-Sep-"8 11:31:13 AM

15-Sep-98 11:31:25 AM

15-Sep-98 11.'31:36 AM

15-Sep-98 11:31:48 AM

g123/"8 Page 2 of 2



Chain of Custody

Sample Description Pagel of 2

L.aboratory- IDa odZ Sub Zone uIdhi:g lRoom Locaton 14 Prouimity FSample Type Analyre Requeted- F Colleced Tftim~cIm

4455.01 3 NA 9010 NA S17R 1 SURFACE SOIL GROSS ALPHA/BET GROSS GAMMA 9/15193 11:26-00AM MILLER

445 .02 3 NA 9010 NA SI7N I SURFACE SOIL GROSS ALPHA/BET GROSS GAMMA 9/15/98 11:26:16 AM MILLER

4455.03 3 NA 9010 NA S17E I SURFACE SOIL GROSS ALPHA/BET GROSS GAMMA 9/15/93 11:26:27 AM MILLER

4455.04 3 NA 9010 NA SI7S I SURFACE SOIL DROSS ALPHA/BET GROSS GAMMA 9/15/98 11:26:39 AM MILLER

445506 3 NA 9010 NA S17W 1 SURFACE SOIL DROSS ALPHAIBET GROSSOGAMMA 9/15193 11:26:53 AM MILLER

4455 .06 3 NA 9010 NA S20R 1 SURFACE SOIL DROSS ALPHA/BET GROSS GAMMA 9/15/98 11:27:.31 AM MILL ER

4455.07 3 NA 9010 NA S20N I SURFACE SOIL 3ROSS ALPHA/BET GROSS GAMMA 9/15/9811:23:06AM MILLER

4455.0S 3 NA 9010 NA S20E 1 SURFACE SOIL DROSS ALPHA/BET GROSS GAMMA ' 9/15193 11:28:13 AM MILLER

4455.0 3 NA 9010 NA S20S 1 SURFACE SOIL DROSS ALPHA/BET GROSS GAMMA 9/15/98 11:2:430 AM MILLER

4455.10 3 NA 9010 NA S20W 1 SURFACE SOIL DROSS ALPHA/BET GROSS GAMMA 9/15198 11:29:42AM MILLER

4455.11 3 NA 9010 NA S21R 1 SURFACE SOIL GROSS ALPHA/BET GROSS GAMMA 9/159S 11:29:59 AM MILLER

455.12 3 NA 9010 NA S21N I SURFACE SOIL GROSS ALPHA/BET GROSS GAMMA 9/15/98 1130:11 AM MILLER

43 NA 9010 NA S21E SURFACE SOIL GROSSALPHAIBET GROSSGAMMA 9/15/9811:30:23 AM MILLR

445.,14 3 NA 9010 NA S21S I SURFACE SOIL . ROSS ALPHA/BET GROSS GAMMA 9/15/98 11:30:37 AM MILLER

Page 1 of 2

Survey Number. 4455



Sample Description Page 2 of 2

L.Abormfory ID Dar Cod Zone Sub Zone [u~lhidg [Ro Lwnfo Proxiit~y Smple Type IAnulyme Requested Colleced Tech~dnic

-- 5S .15 3 NA 9010 NA S21W 1 SURFACE SOIL GROSS ALPHAIBET GROSS GAMIA 9/15/9811:30:51 AI NMILER

4455.16 3 NA 9010 NA S23R I SURFACE SOIL GROSS ALPHA/BET GROSS GAMMA 9/15/9g 11:3•101 AM MILLER

,455.17 3 NA 9010 NA S231 4 SURFACE SOIL 3ROSSALPHA/BET GROSSOAMfA 9/1519S11:31:13.M MILLER

-45.18 3 NA 9010 NA S23E 1 SURFACE SOIL 3ROSS ALPHABET GROSS GAN MA 911519-11.31:25A4 NMILER

4455.19 3 NA 9010 NA S23S I SURFACE SOIL ROSS ALPHA/BET GROSS GAMMIA 9/15/98 11:31:36 AM MILLER

4455.20 3 NA 9010 NA S23W 1 SURFACE SOIL ROSS ALPHA/BET GROSS GAMMA 9/15/98 11:31:48 AM MILLER

Comments:

Relinqutished 'r f// Time: /036 Received by: C Purpose: £../i.

Relinquished by: --- _---Date: Time: _Recelived by: Purpose:

Relinquished by: .Date: Time: Received by: Purpose:

Relinquished by: Date: Time: Received by:. Purpose:

Relinquished by: Date: - Time: Received by: Purpose:

Page 2 of 2
Survey Number 4455
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Field Survey Requirements Form

Site information _

[ aSurvey Number L

[..FDaatccomj_.pcted•: 1 9/15/98]

Sone:i ]r-60 jig e
|

L17 J Thru Grid: $23I

Surey Tynpe _Afted Open Land I

I Work Pernit Re u 0red: -
(If permit required Is checked, ensure that the permit Is [

complete and attached before beginning work)

Sampling Plan

I Field Readings

G Alpha read'.mAJ I-]

IGamma Readings:][

Laboratory Samples

Sample Type Numbe Proxhni AnalysIs:
soil 20 Surface Gross Alpha/Beta
soil 20 Surface Gross Gamma

0
0

I Notes:I I~PERFORM SOIL SAMPLING AT S17, S20, S21,AND S23. EACH LOCATION WILL HAVE A
SAMPLE TAKEN AT THE STAKE AND ONE NORTH, SOUTH, EAST, AND WEST AOF THE
STAKE. NUMBER EACH STAKE ACCORDINGLY (LE. SI- SIR, SIN, SIE. SIS, SIW) SEE
ATTACHED MAP FOR SAMPLE LOC

1 Prep~aredb] ragMle
I rep date: 9/1-5/98

I performed by:I C MI0LER
Ierfon-ed date:l 9It/15/9

zzzz



Sample Log-in Check Sheet

Survey # " -

- Does the survey number on the requirements form match the
)laboratory identification number on the Chain-of-Custody? .....................

Do sampls. correlate with the data listed on the Chain-of-Custody? ........

Are all smplLs labeled and intact? ................................................................

Are the sample labels complete and legible? ................................................

Are sa.mpcs of sufficient volume to complete the analyses required? .......

\Vere duplicate soil samples collected at a rate of at least 10%?. .........

I las the data contained on the Chain-of-Custody been appended to the
master log? ..............................................

Is the Chain-of-Custody complete and signed? .........................

Yes No

V/

-7-

.I

Statement:

I agree Ihat the al
correctly and

e sample log-in procedure was completed
Standard Operating Procedures.

.Signatuý a. / /Date: (O

Instructions: I
If all of the above questions are answered "YES", attach this form to the other documentation
and copy the package. Place the original in a corresponding file and the copy with the
samples. if any of the above questions are answered "NO", prepare the non-conformance
statement below and see the project manager immediately.

Non -Conformance:

I:xplain the nature of the non-conformance:

Explain corrective actions taken:

Disposition (circle applicable):

-Sample label corrected Site map amended Chain-of Custody amended
-Additional volume Collected Additional duplicates collected Tentative log-in: review pending
Sample recollected/replaced Samples rejected Survey package rejected

iupervisory Review complete (y/n): - Supervisors Initials:

Rev. IJan. 98
#ti-rte.hb_*op\SO IP\ogin~ioc



1 •

Quality Assurance Log

C .n. 4,1. ~. ~ A -

Instrument Fx pected: Pass/ail' T ec...iciani C o met .it
Date .Time......' ...... QCTyp.. ValIe (dpm) Val4 ..(dp.m)...

V/k If 1-732- ALJPt1A 2 Via. SI 2_02 -q. -o pA PssvT ____

, i 73t _ 3o-32. A 6 F( 2w2'f.L.O A'S,--

7~~7~jB i7t- -rA -3b-21., Zo 2.4. 2-o IX~c

Per SOP 71 -02, the pass criteria is +1- 20% expected value for Tritium and alp smear analyses,
and +/- 2a from the mean for ct/P soil extracts.

Rev. I.Jan. *9

H:\rcr\tabop\SOP\QA.xIs
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LB5IOO-W Low Background Counting System - Soff Analysis

Date: 10/1/98
Counting Unit Id: 2

Data file name: [4455.XLD]SOILAB2

Batch Ended: 9/30W98 17:52

Crosstalk Correction: Not Applied

Alpha activity action level (pCI/g): 4.50E + 00

Beta activity action level (pCl/g): 6.OOE + 00
Certainty level for MDA and flags: 95.00%

Mass Error: 1.00%

Alpha Beta Voltage Setting: 1500

Application Revision: 2.1.3
Application Version: standard

Alpha efficiency log tile: A27= 1

Alpha Efficiency: 32.50%

Alpha to Beta Crosstalk: 20.15%

Alpha Background (CPM): 0.07

Alpha Correction Factor: 1.000

Beta efficiency log file: Cl16Gil

Beta Efficiency: 32.83%

Beta Into Alpha Crosstalk:

Beta Background (CPM):

Beta Correction Factor:

14.35%

1.07
1.000Batch ID: 4455

Mass

CmrAlpha Activity Beai Activity Reida Sample C-ompetion

Number ID PCl/g 2* flags MDAr ~ pCII/a 2a fftgs MDA g g ontate- Time

1¶ Tf 001 3l.J.A 4910 2I.f A.~n Al- I A1l.ýr F v,% zn, A fl ar

2
3
4
5
6

7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

0.02
0.03
0.04
0.05
0.08

0.07

0.08

0.09
0.1
0.11
0.12
0.13
0.14
0.15
0.16
0.17
0.18
0.19
0.2
.20D
.20S
.20T

.bl

3.98E + 00
2.52E+00
2.94E + 00
2.79E +00

1.90E + 00

1.29E+00
1.29E+00
9.30E-01

1.84E+00
5.23E-01

1.51E+00
2.71E+00
9.10E-01
1.31E+00
3.99E +00
3.75E + 00
3.95E+00
4.28E+00
2.27E + 00
1.80E+00
6.53E +02
6.51E+02
1.216E-01

-2.29E+00
1.81E+00
1.70E + 00
1.73E+ 00.
1.71E+ 00

7.47E-01
7.72E-01
6.30E-01

9.08E-01
5.00E-01
8.76E-01
1.82E +00
9.87E-01
1.07E + 00
2.90E + 00
2.29E+00
2.83E+00
2.56E+00
1.67E +00
1.62E +00
2.09E + 02

1.95E+02
2.71E-01

At AL
<AL

<AL
<AL
<AL

<AL
<AL
<AL
<AL
<AL

<AL
<AL
<AL
<AL

At AL
At AL
At AL
At AL
<AL
<AL
>AL
>AL

<MDA

1.41!+00

1.18E+00
1.11 E+00
1.21E+00
1.74E + 00

5.23E-01
5.81E-01
5.23E-01
5.25E-01
5.70E-01
6.12E-01
1.10E+00
1.22E + 00
1.04E + 00
2.24E+00
1.52E+00
1.86E + 00
1.82E+00
1.41E+00
1.65E+00
2.04E + 00
1.79E + 00
5.25E-01

4.09E + 00
2.14E + 00

2.50E + 00
4.66 E+00
3.00E + 00

1.53E+00
5.42E-01

5.99E-01
1.90E + 00
1.15E+00
1.57E + 00
2.95E + 00
3.13E+00
3.01E+ 00
3.78E + 00
3.87E + 00
5.36E + 00

4.18E+ 00
2.99E + 00
4.50E+00
6.84E + 02
6.84E +02
2.41 E.01

i .JLLG •r wf

1.80E+ 00
1.27E+00
1.33E+00
1.83E+00
1.65E+00

8.87E-01
6.91E-01
6.89E-01
9.62E-01
8.33E-01
9.36E-01
1.41E + 00
1.5115+00
1.41E+ 00
2.01E+ 00
1.78E+00
2.27E+00
1.89E +00
1.55E + 00
1.99E + 00
1.75E+02
1.63E +02
6.07E-01

<AL
<AL
<AL

At AL
<AL

<AL
<AL
<AL
<AL
<AL
<AL
<AL
<AL
<AL
<AL
<AL

At AL
<AL
<AL

At AL
>AL
>AL

<MDA

S .uu[; *r wJ.

1.66E+00
1.52E + 00
1.49E + 00
1.55E +00
1.79E + 00

1.09E + 00
1.12E+00

1.09E + 00
1.09E + 00
1.13E+00

1.16E+00
1.47E + 00
1.56E+00
1.45E+00
2.02E + 00
1.70E + 00
1.83E+00
1.74E + 00
1.66E+00
1.77E + 00
1.92E+00
1.83!+00
1.09E + 00

U. I -t

0.14
0.12

0.11
0.12
0.17

0.01
0.02
0.01
0.01
0.02
0.03
0.11
0.12
0.10
0.20
0.15
0.18
0.16
0.14
0.16
0.19
0.17
0.01

Z.UU

2.00
2.05
2.02

.2.00

2.04

2.01
2.02
2.01
2.00
1.99
2.00
2.05
1.99
2.01
1.99

.2.01

2.06
2.03
2.00
1.99
2.03
1.99
2.00

WalUludD I j:ba

9/30198 14:08

9/30/98 14:18

9/30/98 14:28
9/30/98 14:38

9/30198 14:49

9/30/98 14:59

9/30/98 15:09

9/30/98 15:19

9/30/98 15:30

9/30/98 15:40
9/30/98 15:50
9/30/98 16:00
9/30/98 16:10
9/30198 16:21
9/30/98 16:31
9130/98 16:41
9/30198 16:51

9/30/98 17:01
9/30/98 17:12
9/30/98 17:22

9/30/98 17:32
9/30/98 17:42
9/30198 17:52

Page 1 of 1



&
St

Carder Chan 0 Chan 1 Chan 2 Chan 3 Chan 4 Chan 5 .Chan 6 Guard

1 15 41 56 0 0 0 10.0109 1892

2 17 48 a5 0 0 0 10.0112 1931

3 13 32 45 0 0 0 10.0109 1889

4 16 36 52 0 0 0 10.0109 1885

5 14 56 70 " 0 0 0 10.0105 1814

6 7 36 43 0 0 0 10.011 1909

Time Aquisltion Main Bias Aux Bias Date/Time
10 0 1500 0 9/30/98 13:58:13

10 0 1500 0 9/30/98 14:08:27

10 0 1500 0 9/30/98 14:18:40
10 0 1500 0 9/30/98 14:28:45

10 0 1500 0 9/30/98 14:38:59

10 0 1500 0 9/30/98 14:49:12

7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

15
14
11
21
6

15
15
5
8

11
15

13
16
10
7

1861
2119

2

32
18
19
37
26

31
41
41
42
39
45
55
47
38
49

5407
5652

14

47' 0 0 0 10.0105 1823

32 0 0 0 10.0112 1948

30 0 0 0 10.0112 1949

58 0 0 0 10.0111 1924

32 0 0 0 10.0111 1916
46 0 0 0 10.0112 1944

56 0 0 0 10.0111 1914
46 0 0 0 10.0111 1920

so 0 0 0 10.011 1906
50 0 0 0 10.0111 1919
60 0 0 0 10.011" 1901

68 0 0 0 10.0105 1817

63 0 0 0 10.0107 1855

48 0 0 0 10.0108 1866

56 0 0 0 10.011 1908
7268 0 0 0 10.0176 1803

7771 0 0 0 10.0187 1921

16 0 0 0 10.0112 1936

10
10
10

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10

0
0
0
0
0

0
0
0
0
0
0
0
0

0
0
0
0
0

1500
1500
1500
1500
1500

1500
1500
1500
1500
1500
1500
1500
1500

1500
1500
1500
1500
1500

0 9/30/98 14:59:25
0 9/30/98 15:09:39

0 9/30/98 15:19:52

0 9/30/98 15:30:08

0 9/30/98 15:40:19
0 9/30/98 15:50:24
0 9/30/98 18:00:37
0 9/30/98 18:10:51
0 9/30/98 16:21:04
0 9/30/98 16:31:18
0 9/30/98 18:41:31
0 9/30/98 16:51:45

0 9/30/98 17:01:49

0 9/30/98 17:12:03

0 9/30/98 17:22:18
0 9/30/98 17:32:30
0 9/30/98 17:42:43
0 9/30/98 17:52:57

Page 1 of 1



AARCHIVE SHEET

Survey Number: qq5_5-

Archive Location: 70 t5

Archive Area: s__ _-_ __

* Are all required analysis completed?

0 Do the samples to the Chain-of Custody?

a Sample labels intact?

a Does the data package contain the following?

Survey Requirements Iorm.

Log-in Check Sheet.

Sample Chronicle?

Results and supporting data for the analyses.

Comments:_

Rcv. I.Ja98

H1:rerIab...op\sop\Archive~Aoc



Sheet1
Q

7 1 r
I I I I I I I

" -Gamma Spectroscopy Report generated 23-SEP-1998 12:29:05 IIr I ___ I ___ ___

C6ofTlguratiion - SYS$;SYSDEVICE:[GAMMA.SCUSR.ARCHIVEISMP 01 GE3 800GSANDMG20 5171.CNF:1

Sample Tit
Sample ID
Sample Ty
Sample Nu
Sample Co

Dep. Corre
Deposition

Sample Dt
Decay tim•
Elapsed liv

Energy cal
Detector ni
Effic. cal. t

.. . .. . . . . -, - ° , . . . . . . . ..•h - • -• . . .. . . . . .r

-- Sample Information --
lie : 4455 1

: .01 Sample Quantity : 7.16890E+02 G
,pe : Soil Sample Geometry : Soil
imber : 5171 Spctrm Collector:
ollector: Sample Analyst :

Sample Deposition Information
•ction? : No Dep. Duration :
Start: Deposition End : 15-SEP-1998 00:00:00

F - - I I I
- Sample Decay/Count Information

ate : 15-SEP-1 998 00:00:00 Acquisition date . 23-SEP-1998 11:58:43
e 8 11:58:43.00 % dead time 0.0% 1
ie time: 0 00:30:00.00 Elapsed real time: 0 00:30:00.47

--- Detector Parameters -

* time. 23-SEP-1 998 09:59:35 Energy cal. oper.:
ame : GE3 Counting geometry: 800G-sand mg20
ime : 23-SEP-1998 09:57:56 Effic. cal. oper.:

Processing Parameters
nel • 50 End channel :4096

:3.00000 Gaussian Sens. : 5.00000
'el? : No Propagate Errors?: Yes
EfU? : Yes Library-based ef.: Yes I
erance :1.50000 Half life ratio : 8.00000
e limit • 60.00000 WTM error limit : 3.00000
1l1 (FWHM) : 3.00000 MDA Confid Level : 5.00000 %

Activity Activity MDA MDA f
tuCiiG) 2-Sigma Error (uCi/G) 2-Sigma Error

5.053E-06 8.366E-07 2.647E-07 2.730E-08
0.O.OE+O0 0.OOOE+00 3.264E-08 3.131E-09
0.OOOE+00 O.OOOE+00 2.919E-08 3.513E-09
0 .OOOE+00 0.OOOE+00 2.379E-07 3.545E-08 _

0.OOOE+00 0.000E+00 8.465E-08 1.138E-08 '
0.OOOE+00 0.OOOE+00 3.686E-08 6.115E-09 .

.0 00E÷00 0O.OOOE+00 2.863E-08 3.228E-09

L J.Fhan
Sensitivity
Critical lev
Empirical E
Energy tol
Abundanc
MDA Widt

Nuclide

K-40
CO-60
NB-94
RU-106
SB-125
BA-133
CS-134
CS-137
'-144

.152

1.440E-07 4.274E-08
0.OOOE+00 0.OOOE+0(
0.0O0E+00 0.OOE+.0(

3.791E-08 3.716E-09
) 2.167E-07 3.652E-08
) 8.015E-08 9.361 E-09

Page 1



0.00
Sheet1

RA-226 7.442E-07 1.334E-07 6.024E-08 6.721E-09
,232 7.919E-07 1.708E-07 6.197E-08 8.089E-09
J35 1.117E-07 1.271E-07 4.636E-08 5.714E-09

AM-241 O.OOOE+00 O.OOOE+00 9.700E-08 1.307E-08

Total: __845__06_

Page 2



Sheet1

I I I I .I. I I I
V' "aSpectroscopy Report generated 23-SEP-1998 13:44:25

-Coingiration SYS$SYSDEVICE:[GAMMA.SCUSR.ARCHIVE]SMF

I I
i

ý 02 GE3 800GSANDMG20_5173.CNF;1
I I I

Sample Tit
Sample ID
Sample Ty
Sample Ni
Sample C(

--- Sample Information
tie •:44551

:.02 Sample Quantity : 7.39420E+02 G
'pe : Soil Sample Geometry : Soil
umber : 5173 Spctrm Collector:
Hliector: Sample Analyst :

-- Sample Deposition Information
.ction? : No Dep. Duration • _

Start : Deposition End :15-SEP-1998 00:00:00 _

Dep. Corre
Deposition

I I I I I
Sample Decay/Count Information

Sample ate • 15-SEP-1998 00:00:00 Acquisition date : 23-SEP-1998 13:14:04
Decay time : 8 13:14:04.52
Elapsed live time: 0 00:30:00.00

% dead time • 0.0%
I 4-

Elapsed real time: 0 00:30:00.52

Energy cal
Detector i
Effic. cal. t

Detector Parameters --
time : 23-SEP-1 998 09:59:35 Energy cal. oper.:

ame : GE3 -Counting geometry: 800G- sand mg20
ime : 23-SEP-1998 09:57:56 Effic. cal. oper.:

---- Processing Parametersnei: 50 End channel : 4096 j

3.00000 Gaussian Sens. : 5.00000
'el? : No Propagate Errors?: Yes

JianSensitivity

Critical lev
Empirical

Abundanc
MDA Wid'

Eff? :
erance
e lmit
ý i-mi vI

Yes Library-based eff: Yes I
:1.50000 Half life ratio : 8.00000 _

60.00000 WTM error limit : 3.00000 I I
-IM) : 3.00000 MDA Confid Level : 5.00000 %

__ _ _ _ __•__ _ _ _ _ _ _ _ _ _ _

Nuclide

K-40
CO-60

NB-94
RU-IOc

SB-1215
BA-132
CS-134
CS-13i
-ci-14.;-1 4K

Activity Activity
uCi/G) 2-Sigma Error

MDA MDA I
(uCi/G) 2-Sigma Error

I I I
5.625E-06 9.441E-07 3.653E-07 3.76:

0.OOOE+00 0.OOOE+00 3.446E-08 3.:
-0.O00E+00 O.OOOE+00 3.447E-08 3.!

0.006tE+0 0.OOOE+00 2.885E-07 4.
0.OOOE+00 O.OOOE+00 9.900E-08 1.
O.OOOE+)0 0.000E+00 4.196E-08 6.
O-OOOE+00 0.OOOE+00 2.376E-08 2.
3.197E-07 5.885E-08 3.575E-08 3.5
O.OOOE+00 0.000E+00 2.128E-07 3.0.000tE00 O.OOOE+00 8.183E-08 9-

7E-08 _____ __ __

305E-09 ____ ____

299E-08 1331E-08
960E-09 _

679E-09 _
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Sheet1

_RA-226 8.212E-07 1.301E-07 5.182E-08 5.781 E-09
"32 8.530E-07 1.689E-07 5.123E-08 6.686E-09
.35 8.901E-08_1.645E-07 4.331E-08 5.337E-09

AM-241 0.OOOE+00 O.OOOE+00 9.945E-08 1.340E-08

Total: 7.708E-06 I. 1_"
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Sheet1

I I I I I I
V"' Ganire Spectroscopy Report generated 23-SEP-1998 13:03:40

G.igur•-aion : SYS$SYSDEVICE:[GAMMA.SCUSR.ARCHIVE]SMP

I I
I I
l l |

_02 GE3 8OOGSANDMG20.5172.CNF;1
I I

--- Sample Information - I I
Sample Tdle :4455
Sample ID :.02
Sample Type : Soil

I
Samvle Quantity :7.39420E+02 G

4 4 4-

Sample Geometry : Soil
4 4 4 4- -

Sample Nt
Sample C(

Dep. Corre
Deposition

Sample D;
Decay tim
Elapsed Iii

Energy ca
Detector n
Effic. cal.

imber : 5172 Spctrmn Collector:
ollector: Sample Analyst :

-- Sample Deposition Information
ection?: No Dep. Duration :
Start: Deposition End : 15-SEP-1998 11:26:16

Sample DecaylCount Information ___

ate • 15-SEP-1998 11:26:16 Acquisition date : 23-SEP-1998 12:33:21
e " 8 01:07:05.31 % dead tinie : 0.0% 1 _ _

/e time: 0 00:30:00.00 Elapsed real time: 0 00:30:00:52

-- Detector Parameters -

I. time : 23-SEP-1998 09:59:35 Energy cal. oper.:
ame : GE3 Counting geometry: BOOG sand-mg2_.0
Lime : 23-SEP-1998 09:57:56 Effic. cal. oper.:

_ _ I I I. __ _ _ _ _ _ _ _ _

Processing Parameters -

nel : 50 End channel 4096 ! _

* 3.00000 Gaussian Sens. : 5.00000 _

'el? : No Propagate Errors?: Yes ___

Eff? : Yes Library-based eff: Yes __

erance: 1.50000 Half life ratio : 8.00000 _

e limit : 60.00000 WTM error limit : 3.00000 _ _

h (FWHM) : 3.00000 MDA Confid Level : 5.00000 %______________________________________________________ _________________ ________________ ________________ I________________ ________________ ______________I_

R.an
Sensitivity
Critical lev
Empirical
Energy tol
Abundanc
MDA Widt

I
jI~ Ii i~ I~ ~ _ ____ _____I _____ 1 1____ It -____ I_____

i I -- I I______
Nuclide

K-40
CO-60
NB-94
RU-106
SB-125
BA-1 33
CS-13 4
CS-137

7,5-144
•52

Activity Activity
4 - .4 4

MDA MDA i
uCi/G) 2-Sigma Error (uCiIG) 2-Sigma ErrI I I
4.931E-06 8.771E-07 3.166E-07 3.265E

0.OOOE+00 0.000E+00 3.234E-08 2.99
0.OOOE+00 0.OOOE+00 3.359E-08 3.44
T1.382E-06 2.602E-07 3.375E-07 5.02'
0.O--000E+00 0.OOOE+00 9.635E-08 1.2,
0.000E+00 0.000E÷00 3.705E-08 6.1,
0.OOOE+00 .OOOE+00 2.796E-08 3.1,
3.620E-07 6.393E-08 3.656E-08 3.58
).OOOE+00 0.OOOE+00 2.181E-07 3.6
O.OOOE+00 0.OOOE+00- 7.973E-08 9.3

or _

E-08 _

9E-08 _

)6E-08 _

47E-09 j
53E-09
3E-09

Page 1



Sheet1

RA-22C 8.031E-07 1.324E-07 6.544E-08 8.65
7'-232 8.l19E-07 1.636E-07 5.806E-08 7.57-
.5 1.076E-07 1.748E-07 4.274E-08 5.266

AM-241 O.OOOE400 O.OOE+00 1.027E-07 1.3

Total: 8397E-065

E-09 ____ ___ _

:-09.

9 4 + I
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Sheet1

o

T"m1a Spectroscopy Report generated 23-SEP-1998 14:44:47

Cu.,nguration : SYS$SYSDEVICE:[GAMMA.SCUSR.ARCHIVEISMP,_03G E360O0GSANDMG205174.CNF;1

.Sample Information
Sample Title 4455 1
Sample ID :.03 Sample Quantity :7.73010E+02 G_
Sample Type : Soil Sample Geometry : Soil
Sample Number :5174 Spctrm Collector:
Sample Collector: Sample Analyst "

Sample Deposition Information
Dep. Correction?: No Dep. Duration :
Deposition Start: Deposition End : 15-SEP-1998 00:00:00

Sample Decay/Count Information -- I
Sample Date : 15-SEP-1998 00:00:00 Acquisition date : 23-SEP-1998 14:14:25
Decay time : 8 14:14:25.94 % dead tirie : 0.0% 1 1
Elapsed live time: 0 00:30:00.00 Elapsed real time: 0 00:30:00.51

---- Detector Parameters - _

Energy cal. time : 23-SEP-1 998 09:59:35 Energy cal. oper.: ....
Detector name : GE3 Counting geometry: 800Gsand .mg20
Effic. cal. :ime : 23-SEP-1 998 09:57:56 Effic. cal. oper.:

---- Processing Parameters -

-;annel : 50 End channel : 4096. _

Sensitivity • 3.00000 Gaussian Sens. : 5.00000
Critical lev
Empirical I
Energy to0l
Abundance
MDA Widi

el? : No Propagate Errors?: Yes I
Eff? : Yes Library-based eff: Yes _

erance :1.50000 Half life ratio : 8.00000
e limit : 60.00000 WTM error limit : 3.00000
hi (FWHM) : 3.00000 MDA Confid Level: 5.00000 %

I I I

__ __ __ __ __ II __ __-[ _________ _________ _________ 1 _________ _________ .1. _________

__ __ ± __ It __ __ .1. __

Nuclide

K-40

CO-60
NB-94
RU-i06
SB-i 2
BA-i 33
CS-1 34
CS-137
"c-144

152

Activity Activity
uuCi/G) 2-Sigma Error

MDA MDA I
(uCi/G) 2-Sigma Error

5.667E-06 8.843E-07 2.760E-07 2.846E-08
0.O.OE÷00 O.0OOE+00 3.979E-08 3.685E-09
0.OOOE+00 0.OOE+00 3'.179E-08 3.261 E-09

.OOOE+00 0.000E+00 2.715E-07 4.045E-08
O.000E+00 0.000E+00 8.911E-08 1.198E-08
0-.00E+00 0.000E+00 3.732E-08 6.192E-09
O.000E+00 0.OOOE+00 2.832E-08 3.194E-09
1.502E-07 4.300E-08 3.219E-08 3.155E-09
0.000E+00 0.000E+00 2.054E-07 3.461E-08
O.OOOE+00 0.OOOE+00 7.155E-08 8.357E-09

_________________________ I _________________________ _________________________ ________________________

__ ii __ __

I. I
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Sheet1

RA-226 7.241 E-07 1.214E-07 5.485E-08 6.119E-09
- ,232 8.522E-07 1.627E-07 4.877E-08 6.366E-09

,5 1.-096E-07 4.112E-08 4.389E-08 5.409E-09
AM-241 .O00E*00 O.OOOE+00 1.025E-07 1.380E-08

Total: Y.503&061 II____ ____I____
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Sheet1

\' \G-amma Spectroscopy Report generated 23-SEP-1998 15:18:53

*, ....guration : SYS$SYSDEVICE:IGAMMA.SCUSR.ARCHIVEISMP 04 GE3,800GSANDMG205175.CNF;1

-- Sample Information
Sample Title : 4455 1
Sample ID : .04 Sample Quantity : 7.58800E+02 G
Sample Type : Soil Sample Geometry : Soil
Sample Number : 5175 Spctrm Collector:
Sample Collector: Sample Analyst :

Sample Deposition Information
Dep. Correction? : No Dep. Duration ___

Deposition Start: Deposition End : 15-SEP-1998 00:00:00

Sample Decay/Count Information - I
Sample Date :15-SEP-1 998 00:00:00 Acquisition date : 23-SEP-1 998 14:48:32
Decay time • 8 14:48:32.78 % dead tinle : 0.0% 1
Elapsed live time: 0 00:30:00.00 Elapsed real time: 0 00:30:00.49

--- _Detector Parameters -
Energy cal. time • 23-SEP-1998 09:59:35 Energy cal. oper.:
Detector name " GE3 Counting geometry: 800G_sandmg20
Effic. cal. time : 23-SEP-1998 09:57:56 Effic. cal. oper.:

-----_ Processing Parameters ___

.:hannel •50 End channel : 4096
Sensitivity : 3.00000 Gaussian Sens, : 5.00000
Critical level? : No Propagate Errors?: Yes
Empirical Eff? : Yes Library-based eff: Yes _

Energy tolerance 1.50000 Half life ratio : 8.00000
Abundance limit • 60.00000 WTM error limit : 3.00000
MDA Width (FWH

Nuclide Activi
(uCi/G)

K-40 5.165E
CO-60 0.00(
NB-94 0.000

M) : 3.00000 MDA Confid Level : 5.00000 %
-$

I _ _ _ _ _

ty Activity MDA MDA_
2-Sigma Error (uCi/G) 2-Sigma Error

E-06 8.295E-07 2.662E-07 2.745E-08
)E+00 0.OOOE+00 3.041E-08 2.816E-09
PE+00 0.OOOE+00 2.962E-08 3.038E-09

RU-106 D.OOOE+00 0.000E+00 2.867E-07 4.
SB-125 - 0.OOOE+00 O0.OOOE+00 9.010E-08 1.
BA-133 0.000E+00 0.00E+00 3.633E-08 6.
CS-134 0.OOOE+00 0.OOOE+00 2.454E-08 2.
CS-137 2.898E-07 5.404E-,08 3.723E-08 3.6
r-E-144 -0.OOOE+00 0.OOOE+00 2.130E-07 3.

152 O.OOOE+00 O.OOOE+00 7.938E-08 1.

21 2E-08 _ _ _ _I _ _ _ _ _ _ _ _ _

028E-09 ____ ________ ____

ý49E-09I__ __

589E-08 ____ ________

Page 1



"--RA-226 8.056E-07 1.375E-07 5.992E-08 6.6
' 232 7.429E-07 1.363E-07 5.282E-08 6.8

5 -8-.894E-08 4.88OE-08 4.082E-08 5.0ý
,.•M--241 O.OOEE_00 _O.OOOE+00 1.022E-07 1

Total: 7.092Et-061

- -- I* -

94E-09 _____ ____ _____ __ __

WE-09 _____ ____ _____ __ __

.377E-08 _______ __I

.4 3

.1 ________ L I
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Sheet1

- inma Spectroscopy Report generated 24-SEP-1 998 09:13:56

Confi'g-ura-tion :-SYS$SYSDEVICE:[GAMMA.SCUSR.ARCHIVE]SMP_05 GE3 800GSANDMVG20 5176.CNF;1

S Sample Information -
Sample Title -:4455.

Sample ID :.05 Sample Quantity : 7.77300E+02 G
Sample Type : Soil Sample Geometry . Soil_
Sample Number : 5176 Spctrm Collector:
Sample Collector: Sample Analyst _

Sample Deposition Information
Dep. Correction? : No Dep. Duration _

Deposition Start: 'Deposition End : 15-SEP-1998 00:00:00

Sample Decay/Count Information
Sample Date • 15-SEP-1998 00:00:00 Acquisition date : 24-SEP-1998 08:43:37
Decay time : 9 08:43:37.91 % dead time : 0.0% I
Elapsed live time: 0 00:30:00.00 Elapsed real time: 0 00:30:00.49

Detector Parameters - I
Energy cal. time: 23-SEP-1 998 09:59:35 Energy cal. oper.:
Detector name : GE3 Counting geometry: 800G._sand_ mg20
Effic. cal. time : 23-SEP-1 998 09:57:56 Effic. cal. oper.:

-Processing Parameters -

S..channel : 50 End channel :4096
Sensitivity : 3.00000 Gaussian Sens. : 5.00000
Critical level? : No Propagate Errors?: Yes -

Empirical Eff? : Yes Library-based eff: Yes
Energy tol
Abundanc
MDA Widt

Nuclide

erance :1.50000 Half life ratio : 8.00000
e limit : 60.00000 WTM error limit : 3.00000
Lh (FWHM) : 3.00000 MDA Confid Level : 5.00000 %

Activity Activity MDA MDA _

(uCi/G) 2-Sigma Error (uCi/G) 2-Sigma Ei
EIJ _

K-40 5.073E-06 8.368E-07 3.012E-07 3.10E
CO-60 0.OOOE+00 0.000E+00 2.678E-08 2.!
NB-94 0.OOOE+00 0.OOOE+00 2.906E-08 3.4
RU-106 O.OOOE+00 0.OOOE+00 2.662E-07 3.i
SB-125 0.000E+00 0.OOOE+00 8.357E-08 1."
8A-133 O.OOOE+00 0.OOOE+00 3.887E-08. 6.'
-CS-_1-34 0.OOOE+00 0.000E+00 2.837E-08 3.2
CSo137 2.300E-07 5.404E-08 3.767E-08 3.6!

L 44 5 0.OE+00 0.O00E+00 2.152E-07 83A
i52' " .000E+()O O.00E•-00 7.585E-08 8.=

iE-08 _____ _ _ _ _ __ _ _ _ _ _ _ _

)69E-09 ____

98E-09 .____I____

366E-08 - ____

124E-08 !___ ___

149E-09 J_________ _____ ____

?00E-09______ ___

92E-09 _____ ____ _____ __ __

Page 1



Sheeti

RA-226 7.210E-07 1.179E-07 5.172E-08 5.770E-09 I
.- 232 7.987E-07 1.614E-07 5.006E-08 6.534E-09

5 8.762E-08 4.337E--08 4.390E-08 5.410E-09
,,-241 O.OOOE+O0 O.OOOE+00 9.518E-08 1.282E-08

Total: 6.91OE-06 I i

________ T

____ ____ ____ I

-J
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Sheet1

I I I I
V1,-'qGamma Spectroscopy Report generated 24-SEP-1998 09:49:42

..... ,guration :_SYS$SYSDEVICE:IGAMMA.SCUSR.ARCHIVEISMP_06_GE3 800GSANDMG20 5177.CNF,
_ I _ .

-Sample Information --

Sample Title "4455 1 1_ _

Sample ID :.06 Sample Quantity :7.95740E+02 G .__ __

Sample Type Soil Sample Geometry : Soil ._
Sample Number : 5177 Spctrm Collector: __

Sample Collector: Sample Analyst :_ _ _ _
_____._ I1 __ _ _ _ _ _ _ _ _ _ _ _ _ _ _

- Sample Deposition Information -

Dep. Correction?: No Dep. Duration : 1
Deposition Start: Deposition End :15-SEP-1998 00:00:00 _

- Sample DecaylCount Information - I
Sample Date : 15-SEP-1998 00:00:00 Acquisition date :24-SEP-1998 09:19:20 _

Decay time : 9 09:19:20.25 % dead tirrie :0.0% { _ _

Elapsed live time: 0 00:30:00.00 Elapsed real time: 0 00:30:00.38

- Detector Parameters --- __. _

Energy cal. time: 23-SEP-1998 09:59:35 Energy cal. oper.:
Detector name : GE3 Counting geometry:0G sand mg20
Effic. cal. time :,23-SEP-1998 09:57:56 Effic. cal. oper.:[

-- Processing Parameters --- _,_......
;h-annel •:50 End channel : 4096 . ...

Sensitivity : 3.00000 Gaussian Sens. : 5.000
Critical level? : No Propagate Errors?: Yes
Empirical Eff? : Yes Library-based eff: Yes,
Energy tolerance : 1.50000 Half life ratio : 8.000
Abundance limit : 60.00000 WTM error limit : 3.
MDA Width (FWHM): 3.00000 MDA Confid Lev

Nuclide Activity Activity MDA MDA
_ (uCi/G) 2-Sigma Error (uCi/G) 2-Sigma E

K-40 1.862E-06 4.749E-07 2.681E-07 2.76
CO-60 0.000E+00 O.OOOE+00 2.670E-08 2.
NB-94 0.OOOE+00 0.OOOE+00 2.126E-08 2.:
RU-i06 0.00OE+00 0.OOOE+00 2.353E-07 3
SB-125 0.00-E+00 0.00-Ef+00 8.260E-08 1.
BA--133 0.000E + 00-" 0.000E+-0O-- - 3.369E-08 5.
0S-134 0.000E+00_0.000E+00 2.805E-08 3
CS-137 2.640E-07 4.588E-08 3.177E-08 3.1
(.E-144 0.000E+00 0.000E+00 1.723E-07 2

152 0.000E+00 0.OOOE+OO- 6.338E-08 7

00 _ _--

00
00000

el : 5.00000 %

+ 4

4 4

- -~ 4- t

- 4 4- 4-.--

1 _

5
4

~E-08 _______ __

73E-09 ____

59E-09
506E-08 ____

M1E-08____

5 9E-09 ____ ___

164E-09 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

1 4E-09 _ _ _ _ _ _ _ _ _

___________________ J ~ -

Page 1



I-A-226 4.345E-07 9.472E-08 5.440E-08 7.1E
.232 5.295E-07 1.240E-07 4.098E-08 5.34
_35 9.551E-08 4.235E-08 3.494E-08 4.30(

ANM-241 O.OOOE+00 O.OOOE+00 8.602E-08 1.1

Total: 3.185E-061

I F

,9E-09 ____ ____ ____

3E-09 II_ _ _ _ _ _ _ _ ____

i 1 1 1

Page 2



Sheet1

Gamma Spectroscopy Report generated 24-SEP-1998 10:23:19
I I I
I t!4

i I

Configuration SYS$SYSDEVICE:[GAMMA.SCUSR.ARCHIVE]SMP_07_GE3 800GSANDMG20 5178.CNF;1

_ _ _ _ _ _ _ __ _ _ I _ __-- Sample Information _ _

Sample Title : 4455 =
Sample ID :.07 Sample Quantity : 8.38440E+02 G
Sample Type : Soil Sample Geometry : Soil
Sample Number : 5178 Spctrm Collector: _

Sample Collector: Sample Analyst _ _

Sample Deposition Information -

Dep. Correction?: No Dep. Duration "_ _

Deposition Start: Deposition End :15-SEP-1998 00:00:00

Sample Decay/Count Information - I
Sample Date :15-SEP-1998 00:00:00 AcqusiUtion date: 24-SEP-1998 09:53:01
Decay time " 9 09:53:01.40 % dead time : 0.0% 1 1
Elapsed live time: 0 00:30:00.00 Elapsed real time: 0 00:30:00.48,,I I I _ _ _ _ _ _

Detector Parameters ---
Energy cal. time: 23-SEP-1 998 09:59:35 Energy cal. oper.:
Detector name • GE3 Counting geometry: 800G sand mg20
Effic. cal. time : 23-SEP-1998 09:57:56 Effic. cal. oper.:

_ .I I _ _ _
Processing Parameters-- I

b... channel : 50 End channel :4096
Sensitivity "3.00000 Gaussian Sens. : 5.00000
Critical level? : No Propagate Errors?: Yes _

Empirical Eff? : Yes Library-based eff: Yes _

Energy tolerance : 1.50000 Half life ratio : 8.00000
Abundance limit : 60.00000 WTM error limit :3.00000 _

MDA Width (FWHM): 3.00000 MDA Confid Level : 5.00000 %

I Iv Activity _ _ _ 1__Nuclide Activity Activity MDA MDA _________!________

(uCi/G) 2-Sigma Error (uCi/G) 2-Sigma Error

K-40 2.827E-06 5.608E-07 2.544E-07 2.624E-08
CO-60 0.OOOE+00 0.OOOE+00 2.915E-08 2.700E-09
NB-94 0.000E+00 0.OOOE+00 2.517E-08 2.582E-09
RU-106 0.OOOE+00 0.OOOE+00 2.397E-07 3.571E-08
SB-125 -00OE+00__0.OOOE+00 7.370E-08 9.911E-09
BA-i33 0.OOOE+00 0.OOOE+00 3.377E-08 5.602E-09
CS-i34 O.OOOE+O0 0.O00E+00 2.,571E-08 .2.899E-09
CS-137 2.724E-07 5.885E-08 3.427E-08 3.359E-09

.144 0.OOE+00 0.06)0t60 11878E-07 3.164E-08
.152 000+E+-00 0.OOCE'+0 6.817E-08 7.962E-09

__ __ I __ __

__ __ I __ __L
Page 1



p

Sheet1

RA-226 5.871E-07 1.151E-07 5.313E-08 7.023E-09
-'i232 6.882E-07 1.366E-07 4.661E-08 6.083E-09

135 6.596E-08 3.218E-08 3.694E-08 4.552E-09
.,vl-241 O.OOOE+00 O.OOOE+oo 8.976E-08 1.209E-08

Total: 4.441E-06• -
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Sheeti

7 . - , 1 1 1-_ _ 1_ _ 1_1
•3amma Spectroscopy Report generated 24-SEP-1998 10:58:07

Configuration : SYS$SYSDEVICE:[GAMMA.SCUSR.ARCHIVE]SMP.08 GE3 800GSANDMG205179.CNF;1

--- Sample Information--_-__
Sample Title : 4455 T
Sample ID : .08 Sample Quantity :7.95490E+02 G
Sample Type : Soil Sample Geometry : Soil
Sample Number : 5179 Spctrm Collector:
Sample Collector: Sample Analyst _I I _ _ _ _ _ _ _

- Sample Deposition Information
Dep. Correction?: No Dep. Duration •
Deposition Start: Deposition End : 15-SEP-1998 00:00:00

-- Sample Decay/Count Information

Sample Date :15-SEP-1 998 00:00:00 Acqtjsition date : 24-SEP-1 998 10:27:49
Decay time • 9 10:27:49.88 % dead time : 0.0% .. I
Elapsed live time: 0 00:30:00.00 Elapsed real time: 0 00:30:00.43

Detector Parameters --- I
Energy cal. time : 23-SEP-1998 09:59:35 Energy cal. oper.:
Detector name : GE3 Counting geometry: 800G_sand_mg20
Effic. cal. time : 23-SEP-1998 09:57:56 Effic. cal. oper.:

---- Processing Parameters ----
L. .. channel : 50 End channel :4096Sensitivity • 3.00000 Gaussian Sens. : 5.00000

Critical level? : No - Propagate Errors?: Yes
Empirical Eft? : Yes Ubrary-based eff: Yes
Energy tolerance 1.50000 Half life ratio : 8.00000
Abundance limit • 60.00000 WTM error limit : 3.00000
MDA Width (FWHM) : 3.00000 MDA Confid Level : 5.00000 %

-- 4

Nuclide Activity Activity MDA MDA
(uCiIG) 2-Sigma Error (uCi/G) 2-Sigma Error

____-amz. zzim ____ ____

K-40 2.764E-06 5.346E-07 2.035E-07 2.098E-08
CO-60 0.OOOE+00 0.OOOE+00 2.899E-08 2.685E-09
NB-94 O.OOOE+00 0.OOOE+00 2.798E-08 3.368E-09
RU-106 0.000E+00 _0.OOOE+00 2.027E-07 3.020E-08
SB-125 0.OOOE+00 0.0O0E+00 6.865E-08 9.232E-09
BA-133 0.00E+OO-00 _0.000E+00 3.036E-08 5.037E-09
CS-134 0.OOOE+00 0.OOOE+00 2.782E-08 3.137E-09
CS-T37 3.311E-07 6.382E-08 3.077E-08 3.016E-09

---144 0.OOOE+00 "O.OOOE+00 1.966E-07 3.313E-08[
.152 (0.OOOE+00 0.OOOE+00 6.731E-08 7.861E-09 I

1- t I

4- I 4-

+ 4 -4.

4- 4 - +

-- 4 4 4
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F

Sheeti

-RA-226 5.642E-07 1.017E-07 4.845E-08 6.405E-09
:---232 -- 6.645E-07 1.379E-07 4.762E-08 6.215E-09

35 8.364E-08 4.378E-08 3.812E-08 4.698E-09
.... l-241 -. OOOE+00 O.OOOE+00 9.003E-08 1.213E-0

-to-tat: -4.408E-061

8 _ _ _ _

Page 2
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Gamma Spectroscopy Report generated 24-SEP-1 998 11:29:39 .....

Configuration : SYS$SYSDEVICE:_GAMMA.SCUSR.ARCHIVESMP 09_GE3800GSANDMG2051_0.CNF;1

--- Sample Information _ _-_ _

Sample Title •_4455 -_i
Sample ID : .09 Sample Quantity : 9.36200E+02 G
Sample Type : Soil Sample Geometry : Soil
Sample Number : 5180 Spctrm Collector:
Sample Collector: Sample Analyst :

Sample Deposition Information -

Dep. Correction?: No Dep. Duration :
,Deposition Start: Deposition End : 15-SEP-1998 00:00:00

---- Sample Decay/Count Information - I I I
Sample Date : 15-SEP-1998 00:00:00 Acqwisition date : 24-SEP-1998 10:59:19
Decay time : 9 10:59:19.10 % dead time : 0.0% 1
Elapsed live time: 0 00:30:00.00 Elapsed real time: 0 00:30:00.43

Detector Parameters --
Energy cal. time : 23-SEP-1998 09:59:35 Energy cal. oper.:
Detector name : GE3 Counting geometry: 800G._sandmg20
Effic. cal. time " 23-SEP-1998 09:57:56 Effic. cal. oper.:

Processing Parameters--
, .channel :50 End channel :4096

Sensitivity • 3.00000 Gaussian Sens. : 5.00000
Critical level? : No Propagate Errors?: Yes
Empirical Eff? : Yes Library-based eff: Yes
Energy tolerance: 1.50000 Half life ratio : 8.00000
Abundance limit : 60.00000 VWTM error limit : 3.00000
MDA Width (FWHM) : 3.00000 MDA Confid Level : 5.00000 %

Nuclide Activity Activity MDA MDA
(uCi/G) 2-Sigma Error (uCilG) 2-Sigma Error

K-40 2.378E-06 4.682E-07 2.603E-07 2.684E-08
CO-60 0.000E+00 0.OOOE+00 2.726E-08 2.525E-09
NB-94 0.OOOE+00 0.O0OE+00 1..997E-08 2.404E-09
RU-106 O.OOOE+00 0.OOOE+00 2.025E-07 3.018E-08

- SB-125 0.O.E+0--0 0.0-00E+00 -- 6.333E-08 8.516E-09
BKA-133 0.000E+00 0.000E+00 2.726E-08 4.522E-09 I

-- CS-134 0.000E+00 * .000E+00 2.242E-08 2.529E-09
-CS-137 2.441E-07 4.286E-08 2.404E-08 2.356E-09 I

144 0.0-60E+O Ob0.000E+00 1.710E-07 2.881E-08 1
L i52 0.OOOE+*00 0.OOOE+00 5.968E-08 6.971E-09 I

4 1 4

-t
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RA-226 4.598E-07 8.837E-08 4.750E-08 5.299E-09
1-232 4.782E-07 1.043E-07 3.612E-08 4.714E-09 .
._#35 8.36iE-08 1.476E-07 3.168E-08 3.904E-09

AM-241 0.000E+000.00.OE+00 7.904E-08 1.065E-08

Total: 3.644Ef-066

_ _ _ _ _ _ _
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_ - 1 - I I I ___

"amma Spectroscopy Report generated 24-SEP-1998 12:02:12I__I
Configuration SYS$SYSDEVICE:IGAMMA.SCUSR.ARCHIVE]SMP.10_GE3.800GSANDMG20 5181.CNF;1

--.-- Sample Information -.

Sample Title :4455 1
Sample ID : .10 Sample Quantity : 8.31140E+02 G(
Sample Type " :Soil Sample Geometry : Soil
Sample Number : 5181 Spctrm Collector:
Sample Collector Sample Analyst "

---- Sample Deposition Information
Dep. Correction? : No Dep. Duration _

Deposition Start: Deposition End :15-SEP-1998 00:00:00

Sample Decay/Count Information

Sample Date : 15-SEP-1998 00:00:00 Acquisition date : 24-SEP-1998 11:31:52
Decay time • 9 11:31:52.70 % dead time :0.0%
Elapsed live time: 0 00:30:00.00 Elapsed real time: 0 00:30:00.38

Detector Parameters -- I
Energy cal. time • 23-SEP-1 998 09:59:35 Energy cal. oper.:
Detector name • GE3 Counting geometry: 800G sand mg20
Effic. cal. time : 23-SEP-1998 09:57:56 Effic. cal. oper.:

SProcessing Parameters ---

Sa, L channel : 50 End channel :4096
Sensitivity : 3.00000 Gaussian Sens. : 5.00000
Critical level? : No Propagate Errors?: Yes
Empirical Eff? : Yes Library-based eff: Yes
Energy tolerance : 1.50000 Half life ratio : 8.00000
Abundance limit : 60.00000 WITM error limit : 3.00000
MDA Width (FWHM) • 3.00000 MDA Confid Level : 5.00001

Nuclide Activity Activity MDA MDA
(uCi/G) 2-Sigma Error (uCi/G) 2-Sigma Error

K-40 1.842E-06 4.204E-07 2.850E-07 2.939E-08
CO-60 0.OOOE+00 0.000E÷00 2.557E-08 2.368E-09
NB-94 0.OOOE+00 0.OOOE+00 2.359E-08 2.840E-09
RU-106 0.000E+00 0.OOOE+00 2.255E-07 3.360E-08
SB-125 0.OOOE+00 0.OOOE+00 6.840E-08 9.198E-09
--BA-133 0.O00E+00 O.OOOE+00 2.680E-08 4.446E-09
CS-134 O.OOOE+00 0.00E+00 2.275E-08 2.565E-09
CS-137 3.785E-07 6.264E-08 2.631E-08 2.579E-09

144 0.000E+00 0.000E+00 1.633E-07 2.753E-08
152 0.OO0E+O0 0.000E÷00 5.973E-08 6.977E-09

0%

t I t 4.

1 4- 4.

I _________ I _________ _________ I _________

+ 4

.1. _________ _________ 1
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RA-226 4.037E-07 8.075E-08 4.505E-08 5.955E-09
'W232 4.417E-07 1.085E-07 4.230E-08 5.521E-09

.•3 6.062E-08 3.338E-08 3.360E-08 4.141E-09 "
AM-241 0OOOE+00 O.OOOE+00 8.326E-08 1.122E-08

Total: ..3. 11 _7E -061,
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I I I I I I I I
"pamma §pectroscopy Report generated 24-SEP-1998 12:51:49

Configuration : SYS$SYSDEVICE:IGAMMA.SCUSR.ARCHIVE]SMP 11_GE3 800GSANDMG20 5182.CNF;l

Sample Information
SampleTitle : 44_ __55

Sample ID :.11 Sample Quantity : 7.79970E+02 G

Sample Type : Soil Sample Geometry : Soil
Sample Number :5182 Spctrm Collector:
Sample Collector: Sample Analyst •

Sample Deposition Information
Dep. Correction?: No Dep. Duration :
Deposition Start: Deposition End :15-SEP-1998 00:00:00

Sample Decay/Count Information - I I I I
Sample Date : 15-SEP-1998 00:00:00 Acquisition date : 24-SEP-1998 12:21:30
Decay time : 9 12:21:30.43 % dead time : 0.0% 1
Elapsed live time: 0 00:30:00.00 Elapsed real time: 0 00:30:00.51

-- D etector Parameters --
Energy cal. time: 23-SEP-1 998 09:59:35 Energy cal. oper.:
Detector name : GE3 Counting geometry: 800G sand-mg20
Effic. cal. time : 23-SEP-1998 09:57:56 Effic. cal. oper.:

Processing Parameters---

St,,,t channel : 50 End channel : 4096
Sensitivity :3.00000 Gaussian Sens. : 5.00000
Critical level? : No Propagate Errors?: Yes
Empirical Eff? : Yes Library-based eff: Yes
Energy tolerance: 1.50000 Half life ratio : 8.00000
Abundance limit : 60.00000 WTM error limit : 3.00000
MDA Width (FWHM) : 3.00000 MDA Confid Level: 5.00000 %

iI
II-

Nuclide Activit(uC G)

K-40 4.714E-
__CO-60 0.000E
_NB--94 0.000E

__RU-106 0.0000
SB-i125 0.0001
BA-133 0.000E
CS-134 0.000E
CS-137 - 2.567

S4-4 0.0-0 0

i52 0.000

I I I

Activity MDA MDA
2-Sigma Error (uCi/G) 2-Sigma Error

-06 8.196E-07 3.568E-07 3.679E-08
:+00 0.000E+00 3.344E-08 3.208E-09
-+00 0.000E+00 2.515E-08 3.027E-09
E+00 0.OOOE+00 2.777E-07 4.137E-08
E+00 O.OOOE+00 8.693E-08 1.169E-08
E+00 O.OOOE+00 3.742E-08 6.207E-09
E+00 O.OOOE+00 2.727E-08
E-g7_4.702E-08 3.485E-08
E+-00 0.000E+00 2.093E-07
E+00 0.OOOE+00 7.382E-08

3.075E-09
4 1 4. 3

3.415E-09
3.527E-08 I

1 4
8.622E-09 I
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PQýA-226 7.885E-07 1.224E-07 5.367E-08 5.987E-09

732 7.468E-07 1.639E-07 5.243E-08 6.843E-09
.. "5 1.120E-o07 5.298E-08 4.274E-08 5.268E-09

AM-241 0.,00E+00 0.000E+00 9.669E-08 1.303E-W0

Total: 6.618E8 1- m 16 I I
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i I I I I I I
' 'amma Spectroscopy Report generated 24-SEP-1998 13:25:31

Configuration SYS$SYSDEVICE:IGAMMA.SCUSR.ARCHIVEISMP 12 GE3_800GSANDMG20_5183.CNF;1

SapeSample Information
Sample Title :4455

Sample ID :.12 Sample Quantity : 7.97370E+02 G
Sample Type : Soil Sample Geometry : Soil
Sample Number :5183 Spctrm Collector:
Sample Collector: Sample Analyst _

Sample Deposition Information
Dep. Correction?: No Dep. Duration :
Deposition Start: Deposition End :15-SEP-1998 00:00:00

Sample DecaylCount Information ---

Sample Date :15-SEP-1998 00:00:00 Acquisition date : 24-SEP-1998 12:55:11
Decay time - 9 12:55:11.08 % dead time : 0.0% 1
Elapsed live time: 0 00:30:00.00 Elapsed real time: 0 00:30:00.52

Detector Parameters
Energy cal. time : 23-SEP-1998 09:59:35 Energy cal. oper.:
Detector name : GE3 Counting geometry: 800G.sand-mg20
Effic. cal. time : 23-SEP-1 998 09:57:56 Effic. cal. oper.:
- I . II I I I _ _

- Processing Parameters ----
channel : 50 End channel : 4096

Sensitivity : 3.00000 Gaussian Sens. : 5.00000
Critical level? : No Propagate Errors?: Yes
Empirical Eff? : Yes Library-based eff: Yes
Energy tolerance : 1.50000 Half life ratio : 8.00000
Abundance limit :60.00000 WTM error limit : 3.00000

MDA Width (FWIHM) : 3.00000 MDA Contid Level: 5.00000 %
I I

izzizrzizi 1111 _________Nucide Activity Activity MDA MDA
(uCiIG) 2-Sigma Error (uCi/G) 2-Sigm.

K-40 5.194E-06 8.130E-07 2.380E-07 2.
CO-6-0 0.OOOE+00 O.OOOE+00 3.361 E-08
NB-94 0.OOOE+00 0.OOOE+00 2.604E-08
RU-1-06 0.000E+00 0.OOOE+00 2.888E-07
SB-125 o.OOOE+00 0.000E+00 8.071E-08
BA-133 0.OOOE+00 0.OOOE+00 3.785E-08
CS-134 0.000E+00 0.0OE+00 2.859E-08
CS-137 2.196E-07 5.490E-08 3.454E-08

-- 144 0.OOOE+00 0.006E+00 1.886E-07
152 0.0-00E+00 0.0OOE+00 7.086E-08

Error
4 -4-

4 4 + I
455E-08
3.113E-09
3.134E-09

- 1 1- -4- 4
4.303E-08
1 .085E-08

-4 4- I 4

4 + 1 4
6.280E-09

4 .4- 4 4
3.224E-09

3.385E-09
3.179E-08 I
8.276E-09 I

Page 1



e RA-226 7.962E-07 1.235E-07 5.317E-08
'--232 .--?.707E-07_1.511E-07 5.006-E-08

Y5 7.526E-08_3.503E-08 4.206E-08
• ,..-241 0.OOE+00 o_.OOOE+oo 9.412E-08

Total: 7.056E-06 T

Sheet1

5.932E-09

6.533E-09-

1.268E-08

s,
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____ I ___ ___ ___
'.Gamma Spectroscopy Report generated 24-SEP-1998 13:57:17

Configuration :SYS;SYSDEVICE:[GAMMA.SCUSRARCHIVE]SMP13_GE3_800GSANDMG20 5184.CNF;1

-- Sample Information
Sample Title 4455 _ .. _I

Sample ID :.13 Sample Quantity :7.90360E+02 G
Sample Type : Soil Sample Geometry : Soil
Sample Number : 5184 Spctrm Collector: .....
Sample Collector: Sample Analyst "

-- Sample Deposition Information
Dep. Correction?: No Dep. Duration •
Deposition Start: Deposition End :15-SEP-1998 00:00:00

Sample Decay/Count Information
Sample Date :15-SEP-1 998 00:00:00 Acquisition date : 24-SEP-1998 13:27:00
Decay time 9 13:27:00.85 % dead time : 0.0%
Elapsed live time: 0 00:30:00.00 Elapsed real time: 0 00:30:00.54

Detector Parameters ---
Energy cal. time : 23-SEP-1 998 09:59:35 Energy cal. oper.:
Detector name : GE3 Counting geometry: 800G sand mg20
Effic. cal. time : 23-SEP-1 998 09:57:56 Effic. cal. oper.:

Processing Parameters
, channel : 50 End channel :4096

Sensitivity : 3.00000 Gaussian Sens. : 5.00000
Critical level? : No Propagate Errors?: Yes
Empirical Eff? : Yes Library-based eff: Yes
Energy tolerance 1.50000 Half life ratio : 8.00000
Abundance limit :60.00000 VVTM error limit : 3.00000
MDA Width (FWHM) : 3.00000 MDA Confid Level : 5.00000 %

Nuclide Activity Activity MDA MDA
(uCi/G) 2-Sigma Error (uCiIG) 2-Sigma Error

; I Lt
K-40 4.825E-06 8.229E-07 3.903E-07 4.025E-08
CO-60 ... OOOE+00 0.OOOE+00 3.115E-08 2.988E-09j
NB-94 0.OOOE+00 0.OOOE+00 2.880E-08 3.466E-09
RU-1 06 0.OOOE+00 0.OOOE+00 2.458E-07 3.662E-08

- SB-125 0.000 __0.OOOE+000 8.883E-08 1.195E-08
BA-133 0.0OOE+00 0.OOOE+00 3.523E-08 5.844E-09 i
CS-134 O.OOOE+00 0.000E+00 2.528E-08 2.851E-091
CS-137- 2.214E-07_5.797E-08 3.789E-08 3.713E-09

-:a144 0.OOOE+00 0.OOOE+00 2.246E-07 3.785E-08
L ,152 0.OOOE+00 o.0ooE+00 7.898E-08 9.225E-09

+ 4
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Sheet1

RA-226 8.310E-07 1.285E-07 5.546E-08 6.187E-09 _

fTH-232 8.076E-077 1.515E-07 4.923E-08 6.426E-09 _

U-235 1.272E-07 5.280E-08 4.116E-08 5.073E-09 _

AM-241 0.000E+00 O.000E+00 1.015E-07 1.367E-08

Total: 6.81__2E-06___

I I

Page 2



Sheet1

i _ _ _ _ __I_ _ _ __II I I I
VMS Gamma Spectrascopy Report generated 24-SEP-1998 14:34:17

_ _I__ _ _ _ _ I_1 _ _ I _
Configuration :SYS$SYSDEVICE:(GAMMA.SCUSR.ARCHIVE]SMP_14 GE3_800GSANDMG20 5185.CNF;1_- - I I

-- Sample Information -

Sample Title :4455 1
Sample ID :.14 Sample Quantity :8.23280E+02 G
Sample Type : Soil Sample Geometry : Soil
Sample Number : 5185 Spctrm Collector:
Sample Collector: Sample Analyst :

Sample Deposition Information -

Dep. Correction? : No Dep. Duration _

Deposition Start: Deposition End :15-SEP-1998 00:00:00

-- Sample Decay/Count Information -

Sample Date - 15-SEP-1998 00:00:00 Acquisition date : 24-SEP-1998 14:03:57
Decay time 9 14:03:57.17 % dead time : 0.0% _

Elapsed live time: 0 00:30:00.00 Elapsed real time: 0 00:30:00.53

Detector Parameters
Energy cal. time : 23-SEP-1 998 09:59:35 Energy cal. oper.:
Detector name : GE3 Counting geometry: 800G sandmg20
F -1. time : 23-SEP-1 998 09:57:56 Effic. cal. oper.:

Processing Parameters--
Start channel : 50 End channel : 4096
Sensitivity • 3.00000 Gaussian Sens. : 5.00000
Critical level? : No Propagate Errors?: Yes
Empirical Eff? : Yes Ubrary-based eff: Yes
Energy tolerance: 1.50000 Half life ratio : 8.00000
Abundance limit : 60.00000 WTM error limit : 3.00000
MDA Width (FWHM): 3.00000 MDA Confid Level : 5.00000 %

_______ __ ___ _ I___ ____Ii ___ ___ ___ ___ _ I ___ ___I _ ___ __ ____ __ ___ ___ ___ ___

I
+ 4 4 4 4 1

I i i i

Nuclide Activity Activity MDA

I I I 4 4

i
I I. 1 -4 4

MDA I I
(U

K-40
CO-60
NB-94
RU-106
SB-125
BA-133
CS-134
CS-137

2144

CVG) 2-Sigma Error (uCiIG) 2-Sigma Error 7_T

5.398E-06 8.933E-07 2.591E-07 2.673E-08
O.00E+00 0.O0OE+00 3.149E-08 3.021E-09
O.OOO00+00 O.OOOE+00 2.820E-08 3.394E-09
0.000E+00 0.OOOE+00 2.585E-07 3.852E-08
O.OOOE+00 O.000E÷00 8.571 E-08 1.1 53E-08
O.O00E+00 0.000E+00 3.818E-08 6.334E-09 I
0.OOOE+00 O.O0OE+00 2.598E-08
2.667E-07 5.558E-08 3.345E-08
0.000E+00 O.OOOE+00 2.053E-07
0.OOOE+00 0.OOOE+00 7.157E-08

2.929E-09 I
1 1 1

3.29E-09 I
4 J -L

3.459E-08
8.359E-09

-4 4 4
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RA-226 8.005E-07 1.286E-07 6.050E-08 6.749E-09 _

TH-232 7.598E-07 1.538E-07 5.288E-08 6.902E-09 _

U-235- 1.007E-07 4.452E-08 4.226E-08 5.208E-09
AM-241 O.006E+00 O.OOOE+00 9.358E-08 1.261E-08

Total: 7.326E-06

Page 2
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I i j i i -
VMS Gamma Spectroscopy Report generated 25-SEP-1998 08:20:39

I I I I
1~ I

i

I

Configurat

Sample Tit
Sample ID
Sample Ty
Sample Nt
Sample C

Dep. Corre

Deposition

Sample Da
Decay timi
Elapsed liv

ion :SYSSSYSDEVICE:IGAMMA.SCUSR.ARCHIVEISMP_11 GE3 BOGGSANDMG20 51 86.CNF:1

- Sample Information
lie :4455 1

: .15 Sample Quantity : 9.52090E*02 G_
pe : Soil Sample Geometry : Soil i
.mber :_5186 Spctrm Collector: I
ollector: Sample Analyst : 4

Sample Deposition Information
ection? : No Dep. Duration : _

Start: Deposition End : 15-SEP-1998 00:00:00
I $ _ _

Sample DecaylCount Information-
at: 15-SEP-1998 00:00:00 Acquisition date: 25-SEP-1998 07:50:16

: 10 07:50:16.93 % dead time : 0.0% 1
ve time: 0 00:30:00.00 Elapsed real time: 000:30:00.55

- Detector Parameters - 1
Enermv cal. time : 23-SEP-1 998 09:59:35 Enemy cal. ooer.:
DetP'ctor name : GE3 Counting geometry: 800G sand mg20
F "I. time : 23-SEP-1 998 09:57:56 Effic. cal. oper.: _

Processing Parameters - I
Start channel : 50 End channel :40961
Sensitivity : 3.00000 Gaussian Sens. : 5.00000 _ _

Critical level? : No Propagate Errors?: Yes ___

Empirical Elf? : Yes Library-based elf: Yes I
Energy tolerance : 1.50000 Half life ratio : 8.00000
Abundance limit : 60.00000 WTM error limit : 3.00000 _

MDA Width (FWHM) : 3.00000 MDA Confid Level : 5.00000 %

_____ _________ ~~~1 ___ _________________ ________ '1 ___________ I _____ ___ I _____ __________ _____ _____ ______ __ I _ ____ 1: __ __ 1 __

Nuclide Activity Activity MDA MDA
(uCi/G) 2-Sigma Error (uCi/G) 2-Sigma Error

- + + I

_ I I I I
K-40 4.077E-06 6.877E-07 2.241E-07 2.311E-08
CO-60 O.OOOE+00 O.OOOE+00 2.847E-08 2.731E-(
NB-94 0.OOOE+00 0.O00E+00 2.779E-08 3.345E-0
RU-106 O.OOOE+00 0.OOOE+00 2.190E-07 3.263E-'
SB-125 0.OOOE+00 0.00E+00 7.435E-08 9.998E-1
BA-1 33 0.OOOE+00 0.OOOE+00 3.231-E-08 5.360E-4
CS-134 0.OOoE+00 O.OOOE+00 2.244E-08 2.531E-'
CS-137 2.234E-07 4.037E-08 3.345E-08 3.278E-0
"-144 0.OOOE+00, 0.0o0b)6+00 "1.787E-07 3.01E-

" ý2 O.OOOE+00 0.OOOE+00 6.737E-08 7.869E-

)9
•9

08
09
09
09'
9
08
09 -I ___________ 1 ___________ 3 ___________
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I I I _

VMS Gamma Spectroscopy Report generated 25-SEP-1998 09:02:34

Configuration SYS$SYSDEVICE: GAMMA.SCUSR.ARCHIVEJSMP_16_GE3_800GSANDMG20_5187.CNF;1I _ _
-- Sample Information --.

Sample Title - : 4455 !I
Sample ID :.16 Sample Quantity : 7.72830E+02 G__.
Sample Type : Soil Sample Geometry : Soil
Sample Number : 5187 Spctrm Collector:
Sample Collector: Sample Analyst :

Sample Deposition Information -

Dep. Correction? : No Dep. Duration :
Deposition Start: Deposition End : 15-SEP-1998 00:00:00 ....

Sample Decay/Count Information

Sample Date : 15-SEP-1998 00:00:00 Acquisition date: 25-SEP-1998 08:32:17
Decay time : 10 08:32:17.64 % dead tine : 0.0% 1
Elapsed live time: 0 00:30:00.00 Elapsed real time: 0 00:30:00.53

-- Detector Parameters --
Energy cal. time : 23-SEP-1 998 09:59:35 Energy cal. oper.:
Detector name : GE3 Counting geometry: 800G sand, rg2Ocal. timre : 23-SEP-1 998 09:57:56 Effic. cal. oper.:

L - I I I I
Processing Parameters

Start channel : 50 End channel : 4096
Sensitivity 3.00000 Gaussian Sens. : 5.00000
Critical level? : No Propagate Errors?: Yes ___ __
Empirical Eff? : Yes Library-based eff: Yes
Energy tolerance : 1.50000 Half life ratio : 8,00000 1
Abundance limit : 60.00000 WTM error limit : 3.00000 -
MDA Width (FWHM) : 3.00000 MDA Confid Level : 5.00000 %

* ZI
I

I
i

Nuclide Activity Activity MDA MDA
(uCi/G) 2-Sigma Error (uCi/G) 2-Sigma Error iI L1 1 i IIIIZZL. I i

K-40 7.392E-06 1.088E-06 2.898E-07 2.989E-08
CO-60 -0.O00E+00 0.00OOE+00 2.91 5E-08 2.796E-09 i
NB-94 O.OOOE+00 O.OOOE+00 3.199E-08 3.850E-09
RU-106 0.0OOE400 0.OOOE+00 2.878E-07 4.288E-08
SB-125 0.O06E+00 0.OOOE+00 9.269E-08 1.246E-08
BA-133 O..0.(OE+0000.OOOE+O0 43.796E-08 6.29BE-09
CS-134 0.0OE+00__0.OOOE+00 .2.887E-08 3.256E-09
CS-137 1.907E-07 4.233E-08 3.917E-08 3.839E-09

,'f.E-144 O.--0-E00__.006E+00 2.180E-0" 3.674E-08
.152 O.000E+00 0.000-E+'-O0 7.733E-08 9.031E-09

_ _ _ _ _ i _ I
__ __ __ I __
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RA-226 8.678E-07 1.367E-07 5.602E-08 7.404E-09 _

TH-232 7.169E-07 1.556E-07 6.448E-08 8.417E-09
U-235 1.1 29E-07_ 5.798E-08 4.377E-08 5.395E-09
AM-241 O.OOOE+00 O.OOOE+00 1.067E-07 1.437E-08

Total: 9.280E-06 _____
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Sheeti

LI I I I__
VMS Gamma Spectroscopy Report generated 25-SEP-1998 09:35:45

Configuration SYS$SYSDEVICE:[GAMMA.SCUSR.ARCHIVE]SP7_GE3.800GSANDMG20.5188.CNF;1ZI I II I I _

-- Sample Information
Sample Title : 4455 1
Sample ID : .17 Sample Quantity : 7.57000E+02 G
Sample Type :Soil Sample Geometry : Soil
Sample Number :5188 Spctrm Collector:
Sample Collector: Sample Analyst :

- Sample Deposition Information
Dep. Correction?: No Dep. Duration :
Deposition Start: Deposition End : 15-SEP-1 998 00:00:00II I I _ _ _

Sample DecaylCount Information

Sample Date :15-SEP-1 998 00:00:00 Acqujsition date: 25-SEP-1998 09:05:25
Decay time : 10 09:05:25.01 % dead time : 0.0% i
Elapsed live time: 0 00:30:00.00 Elapsed real time: 0 00:30:00.56

--- Detector Parameters -

Energy cal. time : 23-SEP-1998 09:59:35 Energy cal. oper.:
Detfactor name : GE3 Counting geometry: BOG..sand.mg20
r al. time : 23-SEP-1998 09:57:56 Effic. cal. oper.:

r e Processing Parameters
Start channel :50 End channel :4096
Sensitivity : 3.00000 Gaussian Sens. : 5.00000
Critical level? : No Propagate Errors?: Yes
Empirical Eff? : Yes Library-based eff: Yes
Energy tolerance :1.50000 Half life ratio : 8.00000
Abundance limit :60.00000 WTM error limit : 3.00000
MDA Width (FWHM) : 3.00000 MDA Confid Level : 5.00000 %

_ _ --- i _ I _ _ _ _

Nuclide Activity Activity MDA MDA
(uCi/G) 2-Sigma Error (uCiIG) 2-Sigma Error

K-40 6.957E-06 1.041E-06 3.2199E-07 3.320E-08
CO-60 O.OOOE+00_ 0.000E+00 2.932E-08 2.813E-09 I
NB-94 0.OOOE-i:000.00,E+00 2.720E-08 3.274E-09 '
RU-106 0.OOOE+00 0.OOOE+00 2.900E-07 4.321E-08 _

SB-125 0.00E+000 O.OOOE+00 7.893E-08 1.061E-08
BA-i 33 O.000E+O00.00E+0O 3.-588E-08 5.952E-09
CS-i134 0.OOOE+00__0.OO0E+00 3.347E-08 3.774E-09
CS-137 2.740E-07 4.903E-08 3.542E-08 3,472E-09 1
'--144 O.OOOE+00 .0006E+00 2.135E-07 3.597E-08

':52 -O.OOOE+O0 0.OOE+-00 8.4-84E-08 9.909E-09

4 4-

t .4.

-4 & -L

-f 4 4

-t 4 4

-4 4 1

-4. 4 4

Page 1



Sheet1

RA-226 8.453E-07 1.379E-07 6.355E-08 8.400E-09

TH-232 8.391E-07 1.605E-07 -5.651E-08 7.375E-09__
U-235 1.363E-07 5.052E-68 44.683E-08 5.771E.09 I
AM-241 0.000E+00 O.OE00d+00 1.078E-07 1.452E-08 _

Total: 9.052E-06
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Sheet1
)

VMS Gamma Spectroscopy Report generated 25-SEP-1998 10:27:43_iI~ z I _ _

Configuration "SYS$SYSDEVICE:[GAMMA.SCUSR.ARCHIVEjSMP 18 GE3_800GSANDMG20 5189.CNF;1

IZ IZILZZ I_ _
.... Sample Information

Sample Title 4455
Sample ID :.18 Sample Quantity : 7.48040E+02 G
Sample Type : Soil Sample Geometry : Soil
Sample Number : 5189 Spctrm Collector:
Sample Collector: Sample Analyst :7= -- I I

Sample Deposition Information
Dep. Correction? : No Dep. Duration :
Deposition Start: Deposition End :15-SEP-1998 00:00:00

Sample Decay/Count Information -

Sample Date : 15-SEP-1998 00:00:00 Acquisition date : 25-SEP-1 998 09:57:26
Decay time : 10 09:57:26.31 % dead tifne : 0.0% I
Elapsed live time: 0 00:30:00.00 Elapsed real time: 0 00:30:00.50TI I F

--- Detector Parameters - !
Energy cal. time• 23-7SEP-1998 09:59:35 Energy cal. oper.: _

Detector name : GE3 Counting geometry: 800G sand rmg2O
F -al. time: 23-SEP-1 998 09:57:56 Effic. cal. oper.:

Processing Parameters
Start channel :50 End channel 4096 _

Sensitivity : 3.00000 Gaussian Sens. : 5.00000
Critical level? : No Propagate Errors?: Yes I _

Empirical Eft? : Yes Library-based eft: Yes I _t_
Energy tolerance: 1.50000 Half life ratio : 8.0001
Abundance limit • 60.00000 WTM error limit : 3A
MDA Width (=WHM) : 3.00000 MDA Confid Leve

Nuclide Activity Activity MDA MDA I
(uCiIG) 2-Sigma Error (uCi/G) 2-Sigma E_ _ IL ILY I i i i

K-40 7.673E-06 1.113E-06 2.360E-07 2.43
CO-60" .000OE+00_0.OOOE+00 -3.890E-08 38
NB-94 O.OOOE+00 O.OOOE+00 3.131E-08 3.
RU-106 0.OOOE+00 O.OOOE+00 2.985E-07 4.
SB-125 O.OGOE+00 0.0ooE+O0 7.865E-08 -1.
BA-133 O.OOOE+00 O.OOOE+00 3.647E;08 6.
CS-1 34 0.000E+00 00.000E+00 -2.8f4E-08 3,
CS-137 1.915E-07_4.319E-08 3.284E-08 3.2
CE-144 0.O00E+00 0.000E+00 2.181E-07 3

152 0.OOOE+00 0.000E+00 8.174E-08 1,

I
)0000

- 4 4 4
15.00000%

_____~1 __ __ 1. __

•rror 

i

i
4E•8 

.i

603E-094E-08____ ____ __ __

769E-09
.448E-08
058E-08
051 E-09
.1 85E-09__
218E-09
.676E-08
.105E-08

j I______ ______

-- 4 4

Page 1
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) Sheeti 7
RA-226 8.685E-07 1.401E-07 6.354E-08 8.399E-09
TH-232 8.274•E-07 1.589E-07 4.700E-08 6.135E-09

-t U-235 1303E-07_1.881E-O- 4_295E-08 5.293E-09
AM-241 O.OOOE+00 O.000E+00-9.567E-08 1.289E-08 ,

Total: 9.691E-06 _

Page 2



Sheet1

_ _- -- I I I i I I
VMS Gamma Spectroscopy Report generated 25-SEP-1998 11:06:37
Configuration: "SYS$SYSDEVICE:IGAMMA.SCUSR. RCHIVE]SMP_19 GE3.800GSANDMG2._519.CNF;

---- Sample Information

Sample Title : 4455 _ _ _ _

Sample ID - .19 Sample Ouantity :7.72260E+02 G _

Sample Type : Soil Sample Geometry : Soil H
Sample Number : 5190 Spctrm Collector:
Sample Collector: Sample Analyst _

Sample Deposition Information - . I

Dep. Correction?: No Dep. Duration • I
Deposition Start: Deposition End : 15-SEP-1998 00:00:00 _

Sample DecaylCount Information - I
Sample Date •15-SEP-1998 00:00:00 Acquisition date : 25-SEP-1998 10:36:18 1
Decay time : 10 10:36:18.16 % dead time : 0.0% _ _

Elapsed live time: 0 00:30:00.00 Elapsed real time: 0 00:30:00.54 )

--- Detector Parameters
Energy cal. time: 23-SEP-1998 09:59:35 Energy cal. oper.:
Detector name

S .al. time:;

Start channel
Sensitivity : 3
Critical level? I
Empirical Eff?
Energy tolerance
Abundance limit
MDA Width (FW

"GE3 Counting geometry: 800G.sand mg20 I
23-SEP-1 998 09:57:56 Effic. cal. oper.: -

Processing Parameters -

50 End channel :4096 1
.00000 Gaussian Sens. : 5.00000 !
No Propagate Errors?: Yes
Yes Library-based eff: Yes _ __

:1.50000 Half life ratio : 8.00000
: 60.00000 WTM error limit : 3.00000 i

HM) : 3.00000 MDA Confid Level : 5.00000 % I
I I 1

-F
-- 9 ...

I I
+ 4-..----....-4 I

I I I
Nuclide Activity I Activity MDA MDA

(uCi/G) 2-Sigma Error (uCi/G) 2-Sigma Error

K-40 8.291E-06 1.182E-06 2.901E-07 2.991 E-08
CO-60 .OOO-E+00_ 0.OOOE+0O 3.336E-08 3.200E-09
NB-94 0.000E+00 0.OOOE+00 2.899E-08 3.490E-09
RU-106 O.00OE.00 O.O00E+0O 2.806E-07 4.181E-08
SB-125 O.OOOE+00 0.000E+060 0.284E-08 1.248E-08_
BA-133 O.a000E÷O0_0.000E+O0 3.883E-08 6.442E-09
CS-134 0.000E+00 0.OOOE+00 2.662E-08 3.002E-09
CS-1 37 2.352E-07 5.586E-08 3.472E-08 3.403E-09 _.

-c-144 O.OO0E+00 O0.OOOE+00 2.199E-07 3.705E-08 _.

152 "0A.OOE+0 0.000E+00 8.097E-08 9.457E-09

-i 4 4

-~ -, 4

-.4 4

I
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r

1-
SheetiKRA-226 8.949E-07 1.390E-07 5.421E-08 6.047E-09 _

TH-232 7.663E-07 _1.638E-07 4.814E-08 6.283E-09 j
U-235 1.425E-07_4.414E-08 4.079E-08 5.027E-09 _

AM-241 O.OOOE+00 O.O0OE+-0 1.046E-07 1.409E-08

Total: 1.033E-051 ___ ______

Page 2



Sheet1

VMS Gamma Spectrosc Report generated 25-SEP-1998 11:37:43

Configuration : SYS$SYSDEVICE:[GAMMA.SCUSR.ARCHIVEISMP 20OGE:

---- Sample Information --

Sample Title : 4455
Sample ID :.20 Sample Quantity : 7.14080E+02 G ,
Sample Type • Soil Sample Geometry : Soil
Sample Number : 5191 Spctrm Collector: I
SampleCollector: Sample Analyst:i-.-- I I

Sample Deposition Information-
Dep. Correction? No D uepDuration "
Deposition Starn: Deposition End :15-SEP-1998 00:00:00

_T I ... I. - - I . .
--_Sample Decay/Count Information - I

Sample Date : 15-SEP-1998 00:00:00 Acquisition date : 25-SEP-1998 11:07
Decay time : 10 11:07:25.95 % dead time : 0.0% 1
Elapsed live time: 0 00:30:00.00 Elapsed real time: 0 00:30:00.49

i i _

.... _Detector Parameters ----
Energy cal. time 23-SEP-1998 09:59:35 Energy cal. oper.:
Detector name : GE3 Counting geometry: 800G..sandmg20
" 9l. time: 23-SEP-1998 09:57:56 Effic. cal. oper.:

____ ....--- Processing Parameters -- !
Start channel : 50 End channel : 4096 _,

Sensitivity : 3.00000 Gaussian Sens. : 5.00000
Critical level? : No Propagate Errors?: Yes i
Empirical EUf? : Yes Library-based eff: Yes ;
Energy tolerance: 1.50000 Half life ratio : 8.00000
Abundance limit ' 60.00000 VVTM error limit : 3.00000 I
MDA Wi-dth•-(HM) : 3.000-00 - MDA Confid Level : 5.00000 %

.4-_ __

Nuclide Activity Activity MDA MDA
(uCi/G) 2-Sigma Error (uCi/G) 2-Sigma Error

K-40 7.015E-06 1.036E-06 .. 3.278E-07 3.331E-08
CO-60 O.OOOE+00 0.OOOE+00 4.125E-08 3.957E-09 _

NB-94 0.OOUE+00 0.Oo0E+00 2.969E-08 3.574E-09
RU-10 .00'E+00 000E-0-0- 3.4-81E-07 5.187E-08
•B-i25 -0.Ou'JE÷Ob0.0OOE+00 8.3-11 E-08 1.1 8E-0B
BA-• 133 --O.OG0E*-00 0-00EOOE(b 3.933E-08 6.524E-09
CS-134 -- 0.UOE+00 0-.ooE'00) 3.077E-08 3.470E-09
CS-137 2.0zGE-i- 4.399E-08 3.650E-08 3.577E-09
C"-144 0.O00E+00 O.O00E+0O 2.100E-07 3.538E-08 :

52 0.000E;00 0.OOOE+00 8.337E-08 1.127E-08

I
I
I

3 800GSANDMG20.5191 .CNF;1
w

':25

t 4

I I

I I 4

__ t __ __

I - I

Page 1



Sheell! RA-226 7.773E-07 1.376E-07 5;767E-08 6.433E-09

TH-232 7.528E-07 1.636E-07 5.589E-08 7.295E-09
U-235 1.160E-07 5.081E-08 4.231 E-08 5.214E-09
AM-241 O.0O0E÷00 0.DGOE-00 1.002E-07 1.349E-08

Total: 8.8IK-69-0ý6
S a
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CECOM RADIOLOGICAL ENGINEERING LABORATORY

Sample Chronicle

Survey Number: -/St

Date Time A

1030 __1_,3

9 0oo 6

TPI"'•g Ottofi
58 ! Pi 06

A P 47

ction/Operation

*M A9i PkwEtI' VEtUS
Af AA .•,t•y56i. .-. cY)

/41 M Yl(5.7

Technician

T"
T-M

T-A
.•3

Rv. I. Jan. "9

H1:Vrabo*pSOP1'Chon.doc

) ;Z 6(o1



I.d

NET WEIGHT REPORT

Maranefll Maranelll Gamma Gamma AIB A/B A/B Sample Planchet Planchet Residual
Tare plus Sonl Soil Final Tare Gross Mass Tare Gross Mass

Survey 1D
Number

Collection
Date Time

V/ 4456

%"4456

/4456

I 4458

/4456

./4456

%/4456

14456.

4458

.01

.02

.03

.04

.05

.06

.07

.08

.09

.10

.11

.12

136.02 955.73 819.71

136.09 92.79 785.70

138.01 948.26 812.25

138.30 972.15 835.88

138.40 878.30 739.90

136.36 1,008.45 870.09

134.90 987.92 853.02

134.82 918.01 783.19

134.92 1,023.48 888.56

134.93 1,050.94 916.01

134.95 922.67 787.72

134.95 1,011.94 870.99

18-Sep-98 9:57:27 AM

16-Sep-98 9:57:39 AM

16-Sep.98 10:01:05 AM

16-Sep.98 10.01:13AM

1 6-Sep-98 10:01:23 AM

16-Sep-98 10:01:33 AM

16-Sep-95 10:01:43 AM

16-Sep-98 10:01:50 AM

16-Sep.98 10:02:03 AM

16-Sep-98 10:02:11 AM

16-Sep-98 10:02:18AM

1-Sep-98 10:02,.29 AM

912"3/98 Page 1 of 3



NET WEIGHT REPORT

Maranefli Maranetil Gamnna Gamma A1B A/B AtS Sample Planchet Planchet Residual
Tare plus Sol Soll Final Tare Gross Mass Tare Gross Mass

Survey to
Number

4456 13

/ 4458  .14

/4456 .15

4,45, .16

/4456 .17

/445 .18

J445 .19

/4456 .20

V,4458 .22

v4456 .22

4456 .24

Collection
Date Time

134.81 884.30 749.49

134.75 959.22 824.47

134.94 907.03 77209

134.92 918.10 781.18

134.89 g43.90 809.01

134.99 949.59 814.60

134.98 889.00 754.02

134.90 08.54 771.64

134.98 925.12 790.14

134.82 971.80 838.98

134.95 916.83 781.68

134.98 991.64 858.68

16-Sep-98 10M02.38 AM

16-Sep-98 10:02:46 AM

16-Sep-"8 10:02:59 AM

16-Sep-98 10:03:09 AM

16-Sep-98 10:03:17 AM

16-Sep-98 10:03:38 AM

18-Sep-98 10:03:48 AM

16-Sep-98 10:03:55 AM

18-Sep-98 10:04:07 AM

16-Sep-98 10:04:16 AM

18-Sep-98 10:04:25 AM

16-Sep-98 10:04:33 AM

9/23198 Page 2 of 3



4%

NET WEIGHT REPORT

Survey ID Mrantetli Maranemll Gamma Gamma AJB A AIB Sample Planchet • Planchet Residual
Number Tare plus Sofn Son Final Tare Gross Mass Tare Gross Mast

Collection
Date Time

1 4458

ý/4458

V~~w

14456

V14456

4458

4458

4458

.25

.2i

.27

.28

.30

.31

.32

134.92 8831 0

134.88 827.49

134.85 905.40

135.00 1,035.12

138.04 908.81

138.38 1.073.20

136.41 917.74

138.08 970.7o

748.18

692.81

,770.55

900.12

772.57

938.82

781.33

834.64

16-Sep-98 10:04:44 AM

16-Sep-98 10:04:54 AM

16-Sep-98 10:05.05 AM

18-Sep-98 10:05:18AM

16-Sep-98 10:05:28 AM

16-Sep-98 10:05:43 AM

16-Sep-98 10:05:52 AM

18-Sep-98 10:05:59 AM

9/23198 Page 3 of 3



Chain of Custody

Sample Description
Page I of 3

L45bortow0 ID Ba Cod A IN SuIb ZUe FAdIng ERoom ILoation I AiA/my ISBmpl""G Analyses Requeted / : Colleed . LTechRndan

456.01 3 NA 9036 NA SIR I SURFACE SOIL GROSS ALPHA/BET GROSS GAMMA 9/16/98 9:57:27 AM MILLER

4456.02 3 NA 9036 NA SIN I SURFACE SOIL DROSS ALPHA/BET GROSS GAMMA 9/16/99:57:39 AM MILLER

4456.03 3 NA 9036 NA SIE I SURFACE SOIL DROSS ALPHA/BET GROSS GAMMA 9/16/98 10:01:05 AM MILLER

4456.04 3 NA 9036 NA SIS j SURFACE SOIL DROSS ALPHA/BET GROSS GAMMAf 9/16/99 10:01:13 AM MILLER

4456.05 3 NA 9036 NA SIW I SURFACE. SOIL DROSS ALPHA/BET GROSS GAMMA 9/16/98 10:01:23 AM MILLER

4456.06 3 NA 9036 NA SSR 1 SURFACE SOIL 13ROSS ALPHA/BET GROSS GAMMA 9/16/91 10:01:33 AM MILLER

4456.07 3 NA 9036 NA SSN 1 SURFACE SOIL GROSS ALPHA/BET GROSS GAMMA 9116/91 10:01:43 AM MILLER

4456.08 3 NA 9036 NA SSE I SURFACE SOIL GROSS ALPHA/BET GROSS OAMMA 9/16/98 10:01:50 AM MILLER

4456.09 3 NA 9036 NA S5S SURFACE SOIL 3ROSS ALPHA/BET GROSS GAMMA 9/16/98 10:02:03 AM MILLER

4456.10 3 NA 9036 NA SSW 1 SURFACE SOIL DROSS ALPHA/BET GROSS GAMMA 9/16/98 10:02:11 AM MILLER

4456. 3 NA 9036 NA S6R SURFACE SOIL GROSS ALPHA/BET GROSS GAMMA 9/16/98 10:02:12 AM MILLER

4456.12 3 NA 9036 NA S6W SURFACE SOIL GROSS ALPHA/BET GROSS GAMMA 9/16/98 10:02:29 AM MILLER

4456.13 3 NA 9036 NA S14R 1 SURFACE SOIL GROSS ALPHA/BET GROSS GAMMA 9/16/98 10:02:38 AM MILLER

4456.14 3 NA 9036 NA S14N 1 SURFACE SOIL GROSS ALPHA/BET GROSS GAMMA 9/16/93 10:02:46.AM MILLER

Page I of 3
Survey Number: 4456



Sample Description Page 2 of 3

Laborstory M ar Cod Zon Sub Zoe undhg Room Location # PrimItY Sample Type Analye Requeed Collected Technician

445615 3 NA 9036 NA SI4E ! SURFACE SOIL GROSS ALPhlAtBET GROSS OAMMA 9/16/9g 10:02:59 AM MILLER

4456.16 3 NA 9036 NA SI4S I SURFACE SOIL DROSS ALPHA/BET GROSS GAMMA 9/16/98 10:03.09 AM MILLER

4456.17 3 NA 9036 NA S14W I SURFACE SOIL DROSS ALPHA/BET GROSS GAMMA 9/16/9R 10:03:17 AM MII.LER

4456.18 3 NA 9036 NA SI5R SURFACE SOIL 3ROSS ALPHA/BET GROSS GAMMA 9/16/99 10:03:38 AM MILLER

4456 .19 3 NA 9036 NA SISN I SURFACE SOIL 3ROSS ALPHA/BET GROSS G.AMMA 9/16/99 10:03:46 AM MILI.ER

4456.20 3 NA 9036 NA SISE 1 SURFACE SOIL DROSS ALPHA/BET GROSS GAMIMA 9/16/93 10:03:55 AM MILLER

4456.21 3 NA 9036 NA S15S | SURFACE SOIL DROSS ALPHA/BET GROSS GAMM A 9/16/98 10:04:07 AM MILLER

4456.22 3 NA 9036 NA S1SW ! SURFACE SOIL DROSS ALPHA/BET GROSS GAMMA 9/16/98 10:04:16 AM MILLER

4456.23 3 NA 9036 NA S20R I SURFACE SOIL DROSS ALPHA/BET GROSS GAMMA 9/16/98 10:04:25 AM MILLER

4456.24 3 NA 9036 'NA S20N 1 SURFACE SOIL JROSS ALPHA/BET GROSS GAMMA 9/16/9310:04:33 AM MI•LLER

4456.25 3 NA 9036 NA S20E 1 SURFACE SOIL GROSS ALPHA/BET GROSS GAMMA 9/1693 10:04:44 AM MILLER

4456.26 3 NA 9036 NA S20S 1 SURFACE SOIL GROSS ALPHA/BET GROSS GAMMA 9/16/98 10:04:54 AM MfILLER

4456.27" 3 NA 9036 NA S20W S ,URFACE SOIl. DROSS AI,PIIA/BET GROSS GAMMA 9/16/93 10:05:05 AM MII..ER

4456.28 3 NA 9036 NA S24R ! SURFACE SOIL DROSS ALPHA/BET GROSS GAMMA 9/16/93 10:05:13 AM MILLER

4456.29 3 NA 9036 NA S24N I SURFACE SOIL 3ROSS ALPHA/BET GROSS GAMMIA 9/16/98 10:05:23 AM MILLER

Page 2 of 3

Surey Number: 4456



Sample Description Page 3 of 3

Laboratory ID Fa,' Cad Zone Sub Zone hioMC Loctatio 1_ IPrtfy ýSaple Type InlssRqese olce Tcinli

4456.30 3 NA 9036 NA S24E 1 SURFACE SOIL GROSS ALPHA/BET GROSS GAMMA 9/16/98 10:05:43.4XA MILLER

4456.31 3 NA 9036 NA S24S 1 SURFACE SOIL GROSS ALPHA/BET GROSS GAMMA 9/16/99 10:05:52 AI MILLER

4456.32 3 NA 9036 NA S24W 1 SURFACE SOIL 3ROSS ALPHA/BET GROSS GAMNA 9116193 10.0S:59 AM MILLER

Comments:

Relinquished b/ ,': - ____Time:~D3 Received by: *Purpose: CoA

Relinquished by: - Date: Time: _ _ Received by: Purpose:

Relinquished by: .Date: •_Time: ,_ Received by: Purpose:

Relinquished by: Date: - Time: Received by: Purpose:

Relinquished by: Date: _ Time: - Received by: Purpose:

Page 3 of 3
Survey Number. 4456



Field Survey Requirements Form

Survey Number'- 4456

a Dae Co peted -------------
... Site information

Lj~: F i~io71 V .HS

LI__d:_sI _._Thru Grid:I 24

Survey Typc: ~ffected IOpen Land

[Work Permit Required: U (If permit required is checked, ensure that the permit is
complete and attached before beginning work)

Sampling Plan

iField Readings

Betareadin•-

I Gamma Readinl

o IPERFORM Sc

Laboratory Samples _

Soi 32:u Surface _.Gross AlpRh/Beta
Soil 32IiSurface !Gross Gammati o

,. ol0i

(5) SAMPLE I
)IL SAMPLING AT SI, S5, S6, S14, S15. S20, AND S24. EACH STAKE WILL RECEIVE
PULLS. ORIGINAL STAKE, THEN NORTH, EAST, SOUTH AND WEST.

prep dae 9158

performed by .] GM L

performe date: 9/15/98



Sample Log-in Check Sheet

Survey# #,.

Does the survey number on the requirements form match the
laboratory identification number oni the Chain-of-Custody? .....................

Vo samples correlate with the data listed on the Chain-of-Custody? ........

Are all sam ples labeled and intact? ...............................................................

Are the sample labels complete and legible? ................................................

Are samples of sufficient volume to complete the analyses required? .......

Were duplicate soil samples collected at a rate of at least 1 0W? ...............

I las the data contained on the Chain-of-Custody been appended to the
m aster log?! ......................................................................................................

Is the Chain-of-Custody complete and signed? ...........................................

Statement:

I agree that the above informafjVis' rect a e sample log-in proc
correct.v and i i dingeStandard Operating

Yes No

L/

edure was completed
Procedures.

D a te: .. (.6..

Instructions:/

if all of the above questions are answered "YES", attach this form to the other documentation
and copy the package. Place the original in a corresponding file and the copy with the
samples. If any of the above questions are answered "NO", prepare the non-conformance
statement below and see the project manager immediately.

Non -Conformance:

Explain the nature of the non-conformance:

Explain corrective actions taken:

Disposition (circle applicable):

Sample label corrected Site map amended Chain-of Custody amended
Additional volume Collected Additional duplicates collected Tentative log-in: review pending
Sample recollected/replaced Samples rejected Survey package rejected

Supervisory Review complete (y/n):- Supervisors Initials:

Rev. Ijazi. '
H:\rer \lab.op\S0P\Ioqin.doc
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LB5100-W Low Background Counting System - So7 AnalysIs

Date: 10/6/98

Counting Unit Id: 2

Data file name: (4558.XLDISOILAB2
Batch Ended: 10/5/98 20:55

Crosstalk Correction: Not Applied

Alpha activity action level (pCl/g): 4.50E + 00
Beta activity action level (pCl/g): 6.OOE + 00

Certainty level for MDA and flags: 95.00%

Mass Error: 1.00%

Alpha Beta Voltage Setting: 1500

Application Revision: 2.1.3

Application Version: standard

Alpha etticiency Iog tile: A2.4UI

Alpha Efficiency: 32.10%

Alpha to Beta Crosstalk: 20.63%

Alpha Background (CPM): 0.07

Alpha Correction Factor: 1.000

Beta efficiency log file: Cal 6G1

Beta Efficiency: 33.47%

Beta into Alpha Crosstalk: 12.24%

Beta Background (CPM): 1.07

Beta Correction Factor: 1.000Batch ID: 4558re
FiAlaa

Carrier__ _ Alpha Activity ' Beta Activity ReIdul I Sample Completion

Number ID

1 .01

2 .02
3 .03
4 .04
5 .05

6 .06
.7 .07

8 .08

9 .09

10 .10

11 .11

12 .12
13 .13
14 .14
15 .15

.16 .16
17 .17
18 .18

19 .19

20 .20

33 .20D

34 .20S

35 .2OSD

21 .21

22 .22

pCI/g 20 flags MDA pCi/g 20 flags MDA 9 Date - 7Ime

1.41 tE+ 00
1.89E + 00
2.22E+00
1.94E+00
2.55E+00
3.71E +00
1.99E+00
1.49E +400
1.75E+00
2.97E + 00
1.62E + 00
1.7TE+00
3.004+00
1.68E+00
6.84E+00
4.83E + 00
8.48E + 00
8.52E+00
4.33E + 00

6.80E + 00
8.19E+00
6.38E+02
6.16E + 02

2.25E + 00

1.01E+01

.1.07E + 00
1.22E+00
1.13E+00
1.52E +400
2.12E+00

1.06E +00

8.34E-01
9.84E.01
1.32E+00

9.1 0E-01
1.04E+00
2.03E +00
1.50E +00
3.85E +00
2.80E + 00
4.59E+00
4.62E+00

2.69E + 00

3.72E + 00

3.63E+00

2.05E +02

1.91E+ 02

1.88E + 00

5.98E +00

<.AL
<AL

<AL
<AL
<AL

At AL
<AL
<AAL
<AL
<AL
<AL
<AL
At AL
<AL

At AL
At AL
>AL
>AL

At AL
At AL
At AL
>AL
>AL
<AL
>AL

t 0.0=.-U I

7.18E-01
7.90E-O1
7.80E-01
1.03E+00
1.32E+00

6.68E-01

5.63E-01
6.62E-01
6.55E-01
6.13E-01

7.21E-01
1.54E + 00
1.54E+00
2.05E + 00
1.75E + 00
2.21E+00
2.22E + 00

1.75E + 00

1.94E +00

2.07E + 00

2.09E + 00

1.92E + 00

1.78E + 00

3.02E + 00

2.11E +00
2.31E + 00
4.90E + 00
4.20E + 00
5.63E+00

2.37E + 00
1.53E+00
1.11E+00
3.77E +00
1.75E+00
2.12E+ 00
4.56E+00
4.37E + 00
7.09E+00
8.18E+00
1.53E + 01
7.07E + 00
9.39E+00

5.42E + 00
5.29E+00

6.51E+02
6.13E+02
6.01E+00
9.68E+00

1.07E + 00
1.15E+00
1.63E+00
1.62E + 00

2.06E + 00

1.10E+00

8.86E-01
8.43E-01

1.35E+00

9.54E-01
1.08E +00
1.93E+00
1.89E +00
2.76E + 00
2.39E + 00
4.99E + 00
2.83E+00

3.17E + 00

2.29E+00

2.31E + 00

1.66E+02

1.51E+02

2.37E + 00

3.91E +00

<AL

<AL

<AL
At AL
<AL

At AL

<AL

<AL

<AL
<AL

<AL
<AL

At AL
<AL

At AL
At AL
>AL

At AL

>AL

At AL

At AL

>AL

>AL

At AL

>AL

I.* I I t + UWJ

1.21E + 00

1.28E+00
1.27E +00
1.40E +00

1.57E+00

1.18E+00
1.08E + 00

1.17E + 00

1.16E+00
1.13E+ 00

1.22E + 00
1.67E+00
1.68E + 00
1.87E + 00
1.75E+00
1.92E +00
1.93E+00

1.75E+00

1.85E+00

1.89E + 00

1.91E+ 00

1.83E +00

1.77E+00

2.21E +00

J.U04

0.05
0.06
0.06
0.10
0.13

0.04

0.02
0.04

0.04
0.03

0.05
0.15
0.15
0.19
0.17
0.20
0.20

0.17
0.18
0.19

0.19

0.18

0.17
0.24

2.01
2.01
1.97
1.98
2.04
2.01

2.00

2.04

2.02
2.04

2.02
2.00
2.01
2.00
2.04
2.05
2.05
2.04

2.05

2.00

2.02

2.00

2.02

2.02

2.03

1015198 14:28

10/5/98 14:38

10/5198 14:48

10/5t98 14:58
10/5198 15:08
1015/98 15:19

10/5/98 15:29
10/5/98 15:39

10/5198 15:49

10/5/98 15:59

10/5/98 16:10

10/5/98 16:20
10/5/98 16:30
10/5/98 16:40
10/5/98 16:50
10/5/98 17:01
10/5/98 17:11
10/5/98 17:21

10/5/98 17:31

10/5/98 17:42

10/5/98 17:52

10/5/98 18:02

10/5198 18:12

10/5198 18:22

10/5/98 18:32
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LB5100-W Low Background Counimng System - Sofl Analysis
.. . ... . . ... .. L ... .

Date: 10/6198

Counting Unit Id: 2

Data file name: 14556.XLDISOILAB2

Batch Ended: .10/5/98 20:55

Crosstalk Correction: Not Applied

Batch ID: 4556re

Alpha activity action level (pCI/g): 4.50E+00

Beta activity action level (pCi/g): 6.OOE + 00

Certainty level for MDA and flags: 95.00%

Maes Error: 1.00%
Alpha Beta Voltage Setting: 1500

Application Revision: 2.1.3

Application Version: standard

AIpna eraiciency.log tNle: AZ.U I
Alpha Efficiency: 32.10%

Alpha to Beta Crosstalk: 20.63%

Alpha Background (CPM): 0.07

Alpha Correction Factor: 1.000

Beta etficiency log file: Cal 6GI

Beta Efficiency: 33.47%

Beta into Alpha Crosstalk: 12.24%

Beta Background (CPM): 1.07

Beta Correction Factor: 1.000

Mass

Carrier Alpha Activity Beta Activity Residual Sample Completion

Number ID pCI/g 2a flags MDA pCil/g 20 fiags MDA g 9 g Date- Time

23

24

25

26

27

28

29

30

31

32

36

37

38

39

.23

.24

.25

.26

.27

.28

.29

.30

.31

.32

.32d

.329

.32ed
bi

7.10E+00
4.90E + 00

8.32E + 00
7.32E + 00
4.42E + 00
5.79E + 00
3.95E + 00
5.99E+00
7.76E + O0
8.71E+00
6.27E+00

6.54E+02

7.50E + 02

3.82E+00 At AL. 1.93E+00
2.79E +00
3.84E + 00

3.88E +00

2.35E+00

3.26E+00

2.27E+00

3.30E +00

4.34E+00

3.97E+00

3.40E + 00

1.98E+02

2.40E + 02

At AL
>AL

At AL
At AL
At AL
At AL
At AL
At AL
At AL
At AL

>AL

>AL

1.64E+00

1.59E+00
1.90E+00
1.33E+00

1.84E+00

1.40E + 00

1.80E +00

2.22E + 00

2.25E+00

1.79+o00
1.80E +00

2.07E + 00

8.121+00

6.02E + 00
9.76E +00
7.47E + 00
4.62E + 00
6.32E+00
3.72E + 00
7.97E+00
4.90E + 00
6.14E+00
4.40E + 00
6.08E+02

6.31E+02

2.48E + 00

2.31E +00

3.1 3E + 00

2.78E+00

1.85E + 00

2.47E+00

1.68E + 00

2.85E+00

2.26E +00

2.60E+00

1.99E + 00

1.45E + 02

1.61E+02

At AL

At AL

>AL

At AL

At AL

At AL

<AL

At AL

At AL

At AL

At AL

>AL

>AL

1.84E +00

1.71E +00

1.73E + 00

1.81E+00

1.57E+00

1.83E+00
1.59E +00

1.79E +00

1.93E+00

1.98E +00

1.78E +00

1.79E+00

1.89E +00

0.18

0.16

0.16
0.18

0.13

0.17

0.14

0.17
0.20

0.20
0.17
0.17

0.19
-0.01

2.01
2.03
1.94

2.04

2.00

1.96

2.04

2.00

2.04

2.01

2.01

2.00

2.02

0.00

10/5198 18:43

10/5/98 18:53

10/5/98 19:03
10/5198 19:13

10/5/98 19:23

10/5/98 19:34

10/5/98 19:44

10/5/98 19:54

10/5/98 20:04

10/5/98 20:15

10/5/98 20:25

10/5/98 20:35

10/5/98 20:45
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Carrier Chan 0 Chan 1 Chan 2 Chan 3 Chan 4 Chan 5 Chan 6 Guard

1 13 44 57 0 0 0 10.011 1911

2 18 37 53 0 0 0 10.0106 1830

3 17 38 55 0 0 0 10.0106 1842

4 15 89 84 0 0 0 10.0107 1846

5 15 Se 71 0 0 0 10.0105 1821

6 17 65 82 0 0 0 10.011 1898

7 18 41 59" 0 0 0 10.0106 1829

8 16 32 48 0 0 0 10.0109 1881

9 16 25 41 0 0 0 10.0108 1871

10 27 60 87 0 0 0 10.011 1901

11 16 34 50 0 0 0 10.0109 1897

12 15 37 52 0 0 0 10.0108 1835

13 12 62 64 0 0 0 10.0105 1808

14 7 50 57 0 0 0 10.0107 1850

15 20 68 88 0 0 0 10.0109 1875

16 18 64 80 0 0 0 10.0109 1879

17 23 131 154 0 0 0 10.0107 1831

18 23 66 89 0 0 0 10.0106 1834

19 15 92 107 0 0 0 10.0109 1871

20 21 55 78 0 0 0 10.0102 1755

33 18 53 71 0 0 0 10.0106 1832

34 1770 5173 6943 0 0 0 10.0175 1864

35 1862 5080 6942 0 0 0 10.0178 1899

21 8 62 70 0 0 0 10.0106 1829

Time Aqulsition Main Bias Aux Bias Date/Time
10 0 1500 0 10/5/98 14:28:02

10 0 1500 0 10/5198 14:38:15

10 0 1500 0 10/5198 14:48:29

10 0 1500 0 10/5198 14:58:42

10 0 1500 0 10/5198 15:08:56

10 0 1500 0 10/5/98 15:19:09

10 0 1500 0 10/5/98 15:29:23

10 0 1500 0 10/5/98 15:39:36

10 0 1500 0 10/5/98 15:49:41

10 0 1500 0 10/5/98 15:59:54

10 0 1500 0 10/5/98 16:10:08

10 0 1500 0 10/5/98 16:20:21

10 0 1500 0 10/5/98 16:30:35
10 0 1500 0 10/5/98 16840:48

10 0 1500 0 10/5/98 16:50:53

10 0 1500 0 10/5/98 1.7:01:06

10 0 1500 0 10/5/98 17:11:20

10 0 1500 0 10/5/98 17:21:33

10 0 1500 0 10/5/98 17:31:47

10 0 1500 0 10/5/98 17:42:00

10 0 "1500 0 10/5/98 17:52:05

10 0 1500 0 10/5/98 18:02:18

10 0 1500 0 10/5/98 18:12:32

10 0 1500 0 10/5/98 18:22:45
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I

22
23
24
25
26
27
28
29
30
31
32
38
37
38
39

20
22
18
31
23
20
19
17
20
21
18
21

2112
2100

28

77
81
64
98
73
55
63
46
78
49
58
48

5151
5061

47

97
83
82

127
98

75
82
63'
98
70
76
69

7283
7181

75

0
0
0
0
0
0
0
0
0
0
0
0
0
0

0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0 10.0113
0 10.0106
0 10.011
0 10.0105
0 10.0107

0 10.0108

0 10.0108

0 10.0105

0 10.0105

0 10.0108

0 10.0108

0 10.0107
0 10.0183

0 10.0178
0 10.0107

1948

1827

1896

1795

1845

1828

1885

1810

1805

1838

1864

1853

1922

1871

1840

10

10

10

10

10

10

10

10

10

10

10

10

10

10

10

0 1500

0 1500

0 1500

0 1500

0 1500

0 1500
0 1500

0 1500

0 1500

0 1500

0 1500

0 1500

0 1500
0 1500

-0 1500

0 10/5/98 18:32:59

0 1015/98 18:43:12

0 10/5/98 18:53:25

0 1015/98 19:03:39

0 10/5/98 19:13:44

0 10/5/98 19:23:57

0 1015/98 19:34:11

0 10/5/98 19:44:24

0 10/5/98 19:54:37

0 1015/98 20:04:51

0 10/5/98 20:15:04

0 10/5/98 20:25:09

0 1015/98 20:35:23

0 10/5/98 20:45:38

0 10/5/98 20:55:49
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ARCHIVE SHEET

Survey Number: ýq56

Archive Location:

Archive Area:

Comns

Are all required analysis completed?

[o the samples to the Chain-of Custody?

Sample labels intact'!

Dlcvs the data package contain the following?

Survey Kequiremenk torm.

Log-in Check Sheet.

Sample Chronicle?

Results and supporting data for the analyses.

Comments:-

Technician: Date: ______

II:\rcr\Iab..op\sop\Archivc.Joc



Sheet1

"7amma Spectroscopy Report generated 25-SEP-1998 13:06:04

Configuration SYS$SYSDEVICE:IGAMMA.SCUSR.ARCHIVEISMP_01_GE3 800GSANDMG20 5192.CNF;i

I I I I I
-- Sample Information---

Sample Title 4456 _

Sample ID .01 Sample Quantity : 8.19710E+02 G
Sample Type : Soil Sample Geometry : Soil
Sample Number : 5192 Spctrm Collector:
Sample Collector: Sample Analyst :

-- Sample Deposition Information
Dep. Correction? : No Dep. Duration :
'Deposition Start: Deposition End : 16-SEP-1998 00:00:00

Sample Decay/Count Information - I I I I
Sample Date :16-SEP-1 998 00:00:00 Acquisition date : 25-SEP-1998 12:35:42
Decay time : 9 12:35:42.35 % dead time : 0.0% 1
Elapsed live time: 0 00:30:00.00 Elapsed real time: 0 00:30:00.45

- Detector Parameters _

Energy cal. time : 23-SEP-1998 09:59:35 Energy cal. oper.:
Detector name : GE3 Counting geometry: 800G sand mg20
Effic. cal. time : 23-SEP-1998 09:57:56 Effic. cal. oper.:

- Processing Parameters ----
. ,hannel :50 End channel :4096

Sensitivity : 3.00000 Gaussian Sens. : 5.00000
Critical level? : No Propagate Errors?: Yes
Empirical Eff? : Yes Library-based eff: Yes
Energy tolerance : 1.50000 Half life ratio : 8.00000
Abundance limit : 60.00000 VVTM error limit : 3.00000
MDA Width (FWHM) : 3.00000 MDA Confid Level : 5.00000 %

Nuclide Activity Activity MDA MDA
(uCi/G) 2-Sigma Error (uCi/G) 2-Sigma Error

I I I _ _ -

K-40 4.142E-06 7.279E-07 3.085-E-07 3.181E-08
CO-60 0.OOOE+00 0.OOOE+00 2.990E-08 2.868E-09
NB-94 0.OOOE+00 0.OOOE+00 2.514E-08 3.026E-09
RU-106 0.OOOE+00 o.OOOE+00 2.178E-07 3.246E-08
SB-125 0.OOOE+00 0.000E+00 7.463E-08 1.004E-08
BA-i33 0.OOOE+I6O-0-00oE+00 3.123E-08 5.181E-09
CS-134 0.OOOE+00 O.OOOE+00 2.605E-08 2.938E-09
CS-1 37 3.570E-07 5.587E-08 2.996E-08 2.937E-09

*144 0.OOOE+00 O.OOOE+00 1.879E-07 3.166E-08
152 0.000E+00 0.00E+00 6.669E-08 7.789E-09

9. 4 4

I. I 4
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7 Sheell

RA-226 5.591E-07 9.991E-08 5.242E-08 6.929E-09. _

-'J-232 5.950E-07 1.426-O-7 5.785E-08 7.551E-09 _

35 1.OOOE-0.7 1.409E-07 3.817E-08 4.704E-09
,-,,Ai-241 O.OOOE+-0 O- OE+C00 9.003E-08 1.213E-O8__

Total: 5.753E-06i I - I _
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Sheet1

Y" Gamma Spectroscopy Report generated 25-SEP-1998 13:38:56EI I[1ZII~IJ V
c•.oiguration SYS$SYSDEVICE:[GAMMA.SCUSR.ARCHIVE]S P_02_GE3_800GSANDMG205193.CNF;1

I- F

Sample Information__-
Sample Title 4456 i
Sample ID :.02 Sample Quantity 7.85700E+02 G
Sample Type : Soil Sample Geometry. : Soil
Sample Number : 5193 Spctrm Collector: 1
Sample Collector: Sample Analyst :

- Sample Deposition Information
Dep. Correction?: No Dep. Duration •
Deposition Start.: Deposition End : 16-SEP-1998 00:00:00

Sample Decay/Count Information
Sample Date :16-SEP-1998 00:00:00 Acquisition date: 25-SEP-1998 13:08:37
Decay time 9 13:08:37.88 % dead time • 0.0% 1
Elapsed live time: 0 00:30:00.00 Elapsed real time: 0 00:30:00.46

Detector Parameters -

Energy cal. time : 23-SEP-1 998 09:59:35 Energy cal. oper.:
Detector name : GE3 Counting geometry: 800G_sand_mg20_
Effic. cal. time : 23-SEP-1998 09:57:56 Effic. cal. oper.: I

_ I _ _ _ _

Processing Parameters ---- I
zfhannel : 50 End channel :4096 _ !

§ensitivity • 3.00000 Gaussian Sens. : 5.00000 _

Critical level? • No Propagate Errors?: Yes I
Empirical Eff? : Yes Library-based eff: Yes _

Energy tolerance : 1.50000 Half life ratio : 8.00000
Abundance limit : 60.00000 WTM error limit : 3.00000 1
MDA Width (FWHM) : 3.00000 MDA Confid Level: 5.00000 %

Nuclide Activity Activity MDA MDA
ýuCilG) 2-Sigma Error (uCiIG) 2-Sigma Errr or

.1 I
-, 4 4- I

K-40 4.628E-06 7.661E-07 1.943E-07 2.004E-08 I
CO-60 O.OOOE+00 O.OOOE+00 3.1555E-08 3.026E-09 I
NB-94 0.OOOE+00 0.OOOE+O0 2.590E-08 2.657E-09 i
RU-106 0o000E+00 0.OOOE+00 2.757E-07 4.107E-08
SB-125 0.000E+00 0.OOOE+00 8.946E-08 1.203E-08_
BA-1 33 0.OOOE+00 0.OOOE+00 3.428E-08 5.687E-09
CS-134 0.OOOE+00 0.OOOE÷00 2..526E-08 2.848E-09
CS-137 2.766E-07 4.920E-08 _ 3.365E-08 3.298E-09

-c-144 0.000E+00-0-.0O0E00 1.924E-07 3.242E-08
152 O.000E+00 0.000E,00 -6.751E-08 7.885E-09

-4 4 4

75 1 1
9 1 ._ _ _ _ _ _ _
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Sheet1

RA-226 6.466E-07 1.080E-07 5.428E-08 7.175E-09
'-232 6.451E-07 1.353E-07 4.776E-08 6.234E-09__

35 7.405E-08 1.372E-07 3.955E-08 4.875E-09 _

M4-241 O.OOOE+DO__0.0--OOE.00 8.650E-08 1.165E-08- 0 ___

Total: -6.270E--06
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Sheet1

I - - I I I .I
4S Gamma Spectroscopy Report generated 25-SEP-1998 14:14:14

I I I I I

I I I
I I

* 4
i i

rnfigur ation : SYS$SYSDEVICE:IGAMMA.SCUSR.ARCHIVE]SMP 03 GE3 800GSANDMG20 5194.CNF:1

Sample
Sample
Sample
Sample
Sample

Dep. Co
Depositi

Titl Sample Information S
Title :"4456

ID : .03 Sample Quantity : 8.12250E+02 GI_.....
Type : Soil Sample Geometry : Soil
Number : 5194 Spctrm Collector:
Collector :Sample Analyst"

Sample Deposition Information - -

*rrection? : No Dep. Duration .....
on Start: Deposition End : 16-SEP-1998 00:00:00

-Sample Decay/Count Information --

Sample Date : 16-SEP-1998 00:00:00 Acquisition date : 25-SEP-1998 13:43:57
Decay time : 9 13:43:57.61 % dead time : 0.0% 1.
Elapsed live time: 0 00:30:00.00 Elapsed real time: 0 00:30:00.46. .. liI ... _ _

Detector Parameters -

Energy cal. time 23-SEP-1998 09:59:35 Energy cal. oper.:
Detector name • GE3 Counting geometry: 800G sandmg20 ._.
Effic. cal. time : 23-SEP-1 998 09:57:56 Effic. cal. oper.:

- Processing Parameters--

channel : 50 End channel :4096 !
Sensitivity "3.00000 Gaussian Sens. : 5.00000
Critical level? : No Propagate Errors?: Yes __....

Empirical Eff? : Yes Library-based eff: Yes
Energy tolerance : 1.50000 Half life ratio : 8.00000
Abundance limit : 60.00000 WTM error limit : 3.00000
MDA Width (FWHM): 3.00000 MDA Confid Level: 5.00000 % '

Nuclide Activity Activity MDA MDA
(uCiIG) 2-Sigma Error (uCi/G) 2-Sigma Error.

K-40 4.520E-06 7.312E-07 2.758E-07 2.844E-08
CO-60 0.OOOE+00 0.OOOE+00 3.140E-08 2.908E-09 .
NB-94 0.O00E+00 O.OOOE+00 2.783E-08 3.350E-09
SRU-106 0.OOOE+00 _0.OOOE+00 2.351E-07 3.504E-08 _

SB-125 0.00E+--0 0.OOOE+00 8.103E-08 1.090E-08
BA- 133 0.0-0f00--0 0..00+00 3.273E-08 5.430E-09-_
CS-134 0.OOOE+O0 0.OOOE+00 2.346E-08 2.645E-069--___
CS-137 3.591E-07 6.177E-08 2.804E-08 2.748E-09 -

r.-1 4 4  O.O00E+000 0.OOOE+00 1.921E-07 3.237E-08I
'52-- 0.00OE+O0 0.00OE+00 7.258E-08 8.477E-09F

-4 J 4
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7,
--RA-226 6.545E-07 1.112E-07 5.154E-08 5.749E-09_

"-232 5.957E-07 1.379E-07 4.443E-08 5.799E-09 i
35 9.571E-08 3.507E-08 3.672E-6-8 4.525E.09

AM-241 O.OOOE+00 O.OOOE+00 8.702E-08 1 .172E-08

Total: 6.225E-06__ _ _ _
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I II_ _ _ __ _

WIC Gamma Spectroscopy Report generated 25-SEP-1998 15:01:43

C.. ..gjuration ' SYS$SYSDEVICE:[GAMMA.SCUSR.ARCHIVE]SMP 04_GE3_800GSANDMG20,5195.CNF;1__ - T I I
-Sample Information

Sample Title : 4456 1
Sample ID : .04 Sample Quantity :8.12250E+02 G
Sample Type : Soil Sample Geometry : Soil
Sample Number : 5195 Spctrm Collector:
Sample Collector: Sample Analyst

Sample Deposition Information
Dep. Correction? : No Dep. Duration :
Deposition Start: Deposition End : 16-SEP-1998 00:00:00

Sample Decay/Count Information -

Sample Date : 16-SEP-1998 00:00:00 Acquisition date : 25-SEP-1998 14:31:21
Decay time : 9 14:31:21.79 % dead tinle : 0.0% 1
Elapsed live time: 0 00:30:00.00 Elapsed real time: 0 00:30:00.55

-Detector Parameters - I I
Energy cal. time : 23-SEP-1998 09:59:35 Energy cal. oper.:
Detector name : GE3 Counting geometry: 800G-sand mg20
Effic. cal. time : 23-SEP-1 998 09:57:56 Effic. cal. oper.: _

-- Processing Parameters ---- j I
fnannel : 50 End channel :4096 _

Sensitivity : 3.00000 Gaussian Sens. : 5.00000 I
Critical level? • No Propagate Errors?: Yes
Empirical Eff? : Yes Library-based eff: Yes
Energy tolerance : 1.50000 Half life ratio : 8.00000
Abundance limit : 60.00000 WTM error limit : 3.00000
MDA Width (FWVHM).: 3.00000 MDA Confid Level : 5.00000 %

Nuclide Activity Activity MDA MDA
(uCi/G) 2-Sigma Error

I T - , (uCiIG) 2-Sigma Error
-+------------ -I I

K-40 4.368E-06 7.334E-07 2.487E-07 2.565E-08 _
CO-60 0.OOOE÷00 0.OOOE+00 3.060E-08 2.936E-09
NB-94 0.OOOE+00 0.OOOE+00 2.543E-08 2.609E-09
RU-106 O.OOOE+00 0.OOOE+00 2.644E-07 3.939E-06
SB-125 O.OOOE+00 0.OOOE+00 9.416E-08 1.266E-08 I
BA-1 33 0.O00E+00 - 0.000E+0O3•.773E--08 6.259E-09 _

CS-1340.0 0. E00 0.000 E+00 2.481E.08 2.797E-09
CS-1 37 1.236E-06 1.450E-07 3.255E-08 3.190E-09-'
CF.-144 O.OOOE+00 O.OOOE+00 2.064E-07 3.478E-08E___- _

'52 0.OOOE+00 -0.000E+--0 7.875E-08 9.198E-09

1 4-

I I

4- 4

1 .1- 4

1-
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RA-226 6.948E-07 1.177E-07 5.475E-08 6.108E-09
232 7.037E-07 1.428E-07 4.954E-08 6.466E-09
A O.8.790E08 3.614E-08 4.204 8E-08 5,2E-09

AM-241 3.000E+00 0.000E+00 1.018E-07 1.372E-089

Total: 7.091E-061
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$-amma Spectroscopy Report generated 28-SEP-1998 10:36:13

Configuration SYS$SYSDEVICE:IGAMMA.SCUSR.ARCHIVE]SMP05_G.E3_800GSANDMG20 5196.CNF;1

-- --- ~Sample Information--

Sample Title : 4456 1

Sample ID : .05 Sample Quantity : 7.39900E+02 G:
Sample Type : Soil Sample Geometry : Soil _

Sample Number :5196 Spctrm Collector: _
Sample Collector: Sample Analyst : _

Sample Deposition Information ___

Dep. Correction? : No Dep. Duration : I _

Deposition Sta it: Deposition End :16-SEP-1998 00:00:00 4
...... Sample Decay/Count Information -

Sample Date :16-SEP-1998 00:00:00 Acqujsition date : 28-SEP-1998 10:05:56 _

Decay time : 12 10:05:56.00 % dead time • 0.0% 1_ _

Elapsed live time: 0 00:30:00.00 Elapsed real time: 0 00:30:00.46 _

Detector Parameters --

Energy cal. time • 23-SEP-1998 09:59:35 Energy cal. oper.: i _

Detector name : GE3 Counting geometry: 800G sand mg20
Effic. cal. time : 23-SEP-1998 09:57:56 Effic. cal. oper.: _ _ _

chae Processing Parameters ----

. .channe!_ :50 End channel :4096 i _

Sensitivity 3.00000 Gaussian Sens. : 5.00000 ; _

Critical level? : No Propagate Errors?: Yes _ __

Empirical Eff? : Yes Ubrary-based eff: Yes _ _i

Energy tolerance : 1.50000 Half life ratiO : 8.00000 1
Abundance limit : 60.00000 WTM error limit : 3.00000 -
MDA Width (FWHM): 3.00000 MDA Confid Level : 5.00000 %

Nuclide Activity Activity MDA MDA
(uCi/G) 2-Sigma Error (uCI/G) 2-Sigma Error

K-40 4.536E-06 8.187E-07 3.164E'07 3.263E-08
CO-60 0.OOOE+00 O.OOOE+00 3.382E-08 3.132E-09
NB-94 0.OOOE+00 O.OOE÷00 3.163E-08 3.245E-09
RU-i06 0.OOOE+00 0.000E+00 2.327E-07 3.467E-08
SB-125 0.OOOE÷00 0.000E÷00 9.019E-08 1.213E-08
BA-133 0.000E+00 0.OOOE+00 3.658E-08 6.068E-09 i
CS-134 0.000E+00 0.000E÷00 3.077E-08 3.470E-09
CS-i 37 4.754E-07 6.947E-08 3.364E-68- 3.297E-09

-- 144 0.OOOE+00 0.000E+00 2.131E-07 3.591E-08

L 152 0.000E+00 0.OOOE+00 7.309E-08 8.536E-09

4 1

4 1 4

__ __ I __I __

-* .4

I
-4 4

1 ___________________ 1
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RA-226 7.199E-07 1.226E-07 5.748E-08 6.413E-09
•232 6.337E-07 1.447E-07 5.190E-08 6.773E-09
!35 6.809E-08 4.457E-08 4.157E-08 5.123E-09

AM-241 O.OOOE+00 O.OOOE+00 9.936E-08 1.338E-08

Totat: 6.433E-061
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"amMa Spectroscopy Report generated 28-SEP-1998 11:09:02

Configuration : SYS$SYSDEVICE:[GAMMA.SCUSR.ARCHIVE]SMP_06 GE3_800GSANDMG20_5197.CNF;1

Sample Information
Sample Title 4456
Sample ID :.06 Sample Quantity : 8.70090E+02 G
Sample Type : Soil Sample Geometry : Soil
Sample Number :5197 Spctrm Collector:
Sample Collector: Sample Analyst :

Sample Deposition Information
Dep. Correction? : No Dep. Duration :
Deposition Start: Deposition End :16-SEP-1998 00:00:00

Sample Decay/Count Information
Sample Date :16-SEP-1 998 00:00:00 Acquisition date : 28-SEP-1 998 10:38:44
Decay time • 12 10:38:44.40 % dead time : 0.0% 1
Elapsed live time: 0 00:30:00.00 Elapsed real time: 0 00:30:00.54

Detector Parameters _
Energy cal. time : 23-SEP-1 998 09:59:35 Energy cal. oper.:'
Detector name "GE3 Counting geometry: BOOG sand mg20
Effic. cal. time : 23-SEP-1998 09:57:56 Effic. cal. oper.:

- I - - -I - I I _ _ _ __ _ _

Processing Parameters-
S..- channel : 50 End channel : 4096
Sensitivity : 3.00000 Gaussian Sens. : 5.00000
Critical level? : No Propagate Errors?: Yes
Empirical Eff? : Yes Library-based eff: Yes
Energy tolerance : 1.50000 Half life ratio : 8.00000
Abundance limit : 60.00000 WTM error limit : 3.00000
MDA Width (FWHM) : 3.00000 MDA Confid Level : 5.00000 %

Nuclide__ Activity Activity MDA MDA
(uCi/G) 2-Sigma Error (uCiIG) 2-Sigma Error

K-40 4.806E-06 7.733E-07 2.906E-07 2.997E-08
CO-60 0.OOOE+00 0.OOOE+00 .3.448E-08 3.308E-09
NB-94 0.000E+00 0.OOOE+00 2.851E-08 3.431E-09
RU-106 0.OOE+00 0.OOOE+00 2.398E-07 3.573E-08
SB-125 0.OOOE+00 O.OOOE+00 7.712E-08 1.037E-08
BA-1 33 0.OOOE+00 0.OOOE+00 3.432E-08 5.694E-09
CS-134 0.OOOE+00
CS-137 5.181E-07L .144 0.OOOE+00

152 0.000E+00

0.OOOE+00 2.810OE-08 3.169E-09 I
4 -t i +

7.159E-08 3.124E-08 3.062E-09 I
-4 4 4

0.OOOE+00 1.954E-07 3.292E-08
0.OOOE+00 7.038E-08 8.220E-09
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RA-226 7.269E-07 1.192E-07 5.324E-08 5.940E-09
'[-'•-232 6.307E-07 1.273E-07 4.898E-08 6.394E-09

35 1.304E-07 1.771E-07 3.820E-08 4.708E-09
... I-241 O.OOOE+oo O.0OOE+00 9.612E-08 1.295E-08

Total: 6.812E-061
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'" '3amma Spectroscopy Report generated 28-SEP-1998 11:43:04

Configuration : SYS$SYSDEVICE:[GAMMA.SCUSR.ARCHIVE]SMP_07_GE3_80OGSANDMG205198.CNF;1

Sample Information -

Sample Title :4456
Sample ID : .07 Sample Quantity : 8.53020E+02 G
Sample Type : Soil Sample Geometry : Soil
Sample Number : 5198 Spctrm Collector:
Sample Collector: Sample Analyst :

- Sample Deposition Information -

Dep. Correction?: No Dep. Duration : .....
Deposition Start: Deposition End : 16-SEP-1998 00:00:00

Sample Decay/Count Information -

Sample Date 16-SEP-1998 00:00:00 Acquisition date: 28-SEP-1998 11:12:45 ....
Decay time : 12 11:12:45.99 % dead time : 0.0% _ _

Elapsed live time: 0 00:30:00.00 Elapsed real time: 0 00:30:00.51II 1 _ _

Detector Parameters -

Energy cal. time : 23-SEPi 998 09:59:35 Energy cal. oper.:
Detector name • GE3 Counting geometry: 800G sand mg20
Effic. cal. time : 23-SEP-i998 09:57:56 Effic. cal. oper.:

_I FI ____

-- Processing Parameters

-hannel : 50 End channel : 4096
Sensitivity : 3.00000 Gaussian Sens. : 5.00000
Critical level? • No Propagate Errors?: Yes
Empirical Eff? : Yes Ubrary-based eff: Yes
Energy tolerance : 1.50000 Half life ratio : 8.00000
Abundance limit : 60.00000 WTM error limit : 3.00000
MDA Width (FWVHM) : 3.00000 MDA Confid Level: 5.00000 %

Nuclide Activity Activity MDA MDA _

(uCiIG) 2-Sigma Error (uCiIG) 2-Sigma Error

K-40 6.284E-06 9.386E-07 1.897E-07 1.957E-08
CO-60 O.OOOE+00 0.OOOE+00 3.283E-08 3.149E-09
NB-94 0.OOOE+00 O.000E+00 2.590E-08 2.657E-09
RU-106 0.OOOE+00 0.000E÷00 2.501E-07 3.726E-08
SB-125 O.OOOE+00 0.OOOE+00 8.431E-08 1.134E-08
BA-133 O.OOOE+00 .OOOE+00 3.514E-08 5.830E-09
CS-1 34 O.O00E+00 O.OOOE+00
CS-137 6.750E-07 9.363E-08
"'='-144 O.OOOE+00 O.OOOE+00

152 0.OOE+00.O.00E+00

2.84SE-08 3.211 E-09
3.271 E-08 3.206E-09

I I -t I-
1 .881E-07 3.170E-08

.4 - I
7.346E-08 8.580E-09
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RA-26 6.172E-07 1 .051E-07 5.830E-08 7.706E-09
"-232 5.850E-07 1.294E-07 4.358E-08 5.688E-09

35 8.495E-08 3.511E-08 4.011E-08 4.944E-09
,tA-241 O.OOOE+00 O.OOOE00 8.925E-08 1.202E-08

Total: 8.247E-06 I I
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L_ _ _ ---_I_ - I I I I I I_
S".Gamma Spectroscopy Report generated 28-SEP-1998 13:04:15

r-SmpeInomtin- ____

Cuffiguration :SYS$SYSDEVICE:IGAMMA.SCUSR.ARCHIVE]SMP 08 GE3 80OGSANDMG20_5200.CNF;1

-- Sample Information

Sample Title : 4456
Sample ID .08 Sample Quantity : 7.83190E+02 G
Sample Type : Soil Sample Geometry : Soil
Sample Number :5200 Spctrm Collector:
Sample Collector: Sample Analyst :

Sample Deposition Information
Dep. Correction?: No Dep. Duration _

Deposition Start: Deposition End :16-SEP-1998 00:00:00

- Sample Decay/Count Information - I I_ _

Sample Date : 16-SEP-1998 00:00:00 Acquisition date : 28-SEP-1998 12:26:10
Decay time : 12 12:26:10.38 % dead time : 0.0% 1-
Elapsed live time: 0 00:30:00.00 Elapsed real time: 0 00:30:00.58

Detector Parameters -

Energy cal. time : 23-SEP-1 998 09:59:35 Energy cal. oper.:
Detector name : GE3 Counting geometry: 800G sand mg20

Effic. cal. time: 23-SEP-1998 09:57:56 Effic. cal. oper.:

Processing Parameters -

% zhannel : 50 End channel :4096
Sensitivity : 3.00000 Gaussian Sens. : 5.00000
Critical level? : No Propagate Errors?: Yes
Empirical Eff? :Yes Ubrary-based eff: Yes
Energy tolerance : 1.50000 Half life ratio :8.00000
Abundance limit : 60.00000 WTM error limit :3.00000

MDA Width (FWHM) : 3.00000 MDA Confid Level : 5.00000 %

Nuclide Activity Activity MDA MDA
(uCi/G) 2-Sigma Error (uCi/G) 2-SIgma Error

K-40 5.214E-06 8.578E-07 2.860E-07 2.950E-08
CO-60 O.000E+00 0.OOE+00 3.391E-08 3.253E-09
NB-94 0.000E+00 0.OOOE+00 2.824E-08 3.400E-09
RU-1 06 0.OOOE+00 0.OOOE+00 2.400E-07 3.576E-08
SB-125 0.OOOE+00 0.OOOE+00 9.462E-08 1.272E-08
BA- 133 0.OOOE+00 0.OOOE.00 3.932E-08 6.524E-09

L
CS-134 0.OOOE+00
CS-137 6.393E-07
"`-144 0.OOOE+00

0.OOOE+00 2.994E-08 3.376E-09
9.362E-08 3.5107E-08 3.447E-09

*t. t t
0.OOOE+00 2.353E-07 3.934E-08

152 0.OOOE+O0 0.OOOE+00 8.088E-08 1.094E-08 I______I I
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RA-226 8.467E-07' 1.300E-07 6.359E-08 7.094E-09 _

4-232 7.231E-07 1.408E-07 4.968E-08 6.484E-09
.3S 1.090E-07 4.600E-08 4.231E-08 5.215E-09

,-M-241 O.OOOE+00 O.OOOE+00 1.016E-07 1.368E-08

[ Total: 7.532E-o06
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VP Gamma Spectroscopy Report generated 28-SEP-1 998 12:16:57

L. ...guration : SYS$SYSDEVICE:[GAMMA.SCUSR.ARCHIVEISM P08 GE3_800GSANDMG20_5199.CNF;1

Sample Information
Sample Title :4456 1
Sample ID :.08 Sample Quantity • 7.83190E+02 G
Sample Type : Soil Sample Geometry : Soil
Sample Number : 5199 Spctrm Collector:
Sample Collector: Sample Analyst _

Sample Deposition Information
Dep. Correction?: No Dep. Duration :
Deposition Start: Deposition End : 16-SEP-1998 00:00:00

Sample DecaylCount Information
Sample Date :16-SEP-1 998 00:00:00 Acquisition date : 28-SEP-1 998 11:46:36
Decay time : 12 11:46:36.50 % dead tifne : 0.0% 1 1
Elapsed live time: 0 00:30:00.00 Elapsed real time: 0 00:30:00.55

- Detector Parameters -

Energy cal. time : 23-SEP-1 998 09:59:35 Energy cal. oper.:
Detector name : GE3 Counting geometry: 80OG sand mg20
Effic. cal. time : 23-SEP-1 998 09:57:56 Effic. cal. oper.:

Processing Parameters
hannel : 50 End channel : 4096

Se,,sitivity : 3.00000 Gaussian Sens. : 5.00000
Critical level? : No Propagate Errors?: Yes
Empirical Eff? :Yes Ubrary-based eff: Yes
Energy tolerance : 1.50000 Half life ratio : 8.00000
Abundance limit : 60.00000 WTM error limit : 3.00000
MDA Width (FWHM): 3.00000 MDA Confid Level : 5.00000 %

Nuclide Activity Activity MDA MDA
(uCi/G) 2-Sigma Error (uCiIG) 2-Sigma Error

K-40 5.502E-06 8.724E-07 2.803E-07 2.891E-08
CO-60 O.OOOE+00 0.000E+00 3.958E-08 3.66GE-09
NB-94 0.000E+00 0.OOOE+00 2.214E-08 2.665E-09
RU-106 0.OOOE+00 0.O00E+00 2.783E-07 4.147E-08
SB-125 0.000E+00 0.OOOE+00 8.449E-08 1.136E-08
BA-133 0.OOOE+00 0.000E+00 3.978E-08 6.599E-09
CS-134 0.OOOE+00 0.OOOE+00 2.629E-08 2.965E-09
CS-1 37 6.593E-07 8.905E-08 3.376E-08 3.309E-09
CE-144 1.693E-07 1.583E-07 2.207E-07 3.71 9E-08

4 4 1
152 0.OOOE+00 0.OOOE+00 7.945E-08 9.27GE-09

L L .1
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RA-226 8.308E-07 1.344E-07 5.514E-08 6.152E-09
'-232 6.896E-07 1.492E-07 5.323E-08 6.947E-09

M-35 1.421E-07 5.109E-08 4.357E-08 5.369E-09
35M-241 0.000E+00 0.00E+00 9.524E-08 1.283E-08

* Total: 7.993E-061
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Gamma Spectroscopy Report generated 28-SEP-1998 13:36:30

Cu,,riguration : SYS$SYSDEVICE:[GAMMA.SCUSR.ARCHIVEISMP 09_GE3 800GSANDMG20.5201.CNF;1

Sample Information -

Sample Title :4456 1
Sample ID : .09 Sample Quantity : 8.88560E+02 G
Sample Type : Soil Sample-Geometry : Soil
Sample Number : 5201 Spctrm Collector:
Sample Collector: Sample Analyst _

Sample Deposition Information
Dep. Correction? : No Dep. Duration :
Deposition Start: Deposition End : 16-SEP-1998 00:00:00

Sample DecaylCount Information
Sample Date :16-SEP-1 998 00:00:00 AcquisitIon date : 28-SEP-1 998 13:06:13
Decay time : 12 13:06:13.14 % dead tirbe : 0.0% 1
Elapsed live time: 0 00:30:00.00 Elapsed real time: 0 00:30:00.52

-Detector Parameters -

Energy cal. time : 23-SEP-1998 09:59:35 Energy cal. oper.:
Detector name : GE3 Counting geometry: BOOG sand mg20
Effic. cal. time : 23-SEP-i998 09:57:56 Effic. cal. oper.:

Processing Parameters
:hannel :50. End channel :4096*

Sensitivity : 3.00000 Gaussian Sens. : 5.00000
Critical level? : No Propagate Errors?: Yes
Empirical Eff? : Yes Ubrary-based eft: Yes
Energy tolerance : 1.50000 Half life ratio : 8.00000
Abundance limit : 60.00000 WTM error limit : 3.00000
MDA Width (FWHM) : 3.00000 MDA Confid Level : 5.00000 %

Nuclide Activity Activity MDA MDA
(uCi/G) 2-Sigma Error (uCi/G) 2-Sigma Error

K-40 3.668E-06 6.336E-07 2.401E-07 2.476E-08
CO-60 0.OOOE+00 0.OOOE+00 3.224E-08 2.986E-09
NB-94 0.OOOE+00 0.000E+00 2.371E-08 2.432E-09
RU-1 06 0.000E+00 0.OOOE+00 2.506E-07 3.734E-08
SB-125 O.OOOE+00 O.OOOE+00 7.968E-08 1.071E-08
BA-133 0.OOE+00 0.OOOE+00 3.299E-08 5.473E-09
CS-1 34 0.OOOE+00 0.OOOE+00 2.537E-08 2.861E-09
CS-1 37 6.327E-07 8.415E-08 2.846E-08 2.789E-09

,.V-144 0.OOOE+00 0.OOOE+00 1 .880E-07 3.167E-08
152 0.OOOE+00 0.OOOE+00 6.845E-08 7.995E-09

a .a.
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F.LRA-226 5.913E-07 1.171E-07 5.284E-08 6.985E-09
*,232 6.773E-07 1.324E-07 4.565E-08 5.959E-09
.35 1.029E-07 4.379E-08 3.840E-08 4.732E-09

AM-241 O.OOOE+00 O.OOOE+00 8.810E-08 1.187E-08

Total: 5.672E-06 I I I_1_11_
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Vr "3ammaSpectroscopy Report generated 30-SEP-1 998 08:29:53

COnTuguration : SYS$SYSDEVICE:[GAMMA.SCUSR.ARCHIVESMP_10_GE3_800GSANDMG20_5203.CNF;1

-- Sample Information ---

Sample Title : 44561 - I
Sample ID : .10 Sample Quantity :9.16010E+02 G
Sample Type Soil Sample Geometry : Soil
Sample Number :5203 Spctrm Collector:
Sample Collector: Sample Analyst :

Sample Deposition Information
Dep. Correction? : No Dep. Duration :
Deposition Start: Deposition End :16-SEP-1 998 00:00:00

Sample Decay/Count Information
Sample Date :16-SEP-1 998 00:00:00 Acquisition date : 30-SEP-1 998 07:59:35
Decay time : 14 07:59:35.49 % dead time : 0.0% _

Elapsed live time: 0 00:30:00.00 Elapsed real time: 0 00:30:00.59

Detector Parameters
Energy cal. Time : 23-SEP-1998 09:59:35 Energy cal. Oper.:
Detector name : GE3 Counting geometry:. 800G-sand mg20
Effic. Cal. Time : 23-SEP-1 998 09:57:56 Effic. Cal. Oper.:

Processing Parameters
:annel 50 End channel : 4096

S'ensitivity : 3.00000 Gaussian Sens. :5.00000
Critical level? : No Propagate Errors?: Yes
Empirical Eff? : Yes Library-based eff: Yes
Energy tolerance : 1.50000 Half life ratio :8.00000
Abundance limit : 60.00000 WTM error limit : 3.00000
MDA Width (FWHM) : 3.00000 MDA Confid Level : 5.00000 %

Nuclide Activity Activity MDA MDA
(uCi/G) 2-Sigma Error (uCi/G) 2-Sigma Error

K-40 4.853E-06 7.715E-07 2.329E-07 2.402E-08
CO-60 0.OOOE+00 0.OOOE+00 2.769E-08 2.564E-09
NB-94 O.OOOE+00 O.000E+00 2.655E-08 2.724E-09
RU-106 0.OOOE+00 0.000E+00 2.545E-07 3.792E-08
SB-125 0.OOOE+00 0.OOOE+00 7.403E-08 9.955E-09
BA-1 33 0.000E+00 0.OOOE+00 3.220E-08 5.341 E-09
CS-134 0.OOOE+00 0.000E+00 2.453E-08 2.766E-09
CS-137 6.461E-07 8.374E-08 3.197E-08 3.134E-09

_CE-144
, '52

0.OOOE+00 0.OOOE+00 2.073E-07 3.493E-08
-+ I 4 4

O.000E+00 0.000E+00 7.312E-08 8.540E-09 I
7.151E-07 1.188E-07 5.498E-08 6.133E-09 I

& J ________ L ________
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TH-232 7.756E-07 1.508E-07 4.720E-08 6.160E-09
1"-235 1.642E-07 1.542E-07 3.930E-08 4.844E-09

241 O.OOE-e0 O.OOOE+00 9.372E-08 1.263E-08

'Total: 7.154E-06 1

• Page 2



Sheet1

Vl " 'jamma Spectroscopy Report generated 30-SEP-1998 09:06:59 {_
C.....juration : SYS$SYSDEVICE:[GAMMA.SCUSR.ARCHIVE]SMP-11_GE3__800GSANDMG20_5204.CNF;1

--- Sample Information -- I
Sample Title : 44561

Sample ID :.11 Sample Quantity : 7.87720E+02 G
Sample Type Soil Sample Geometry : Soil
Sample Number :5204 Spctrm Collector:
Sample Collector: Sample Analyst _

--- ISample Deposition Information
Dep. Correction? : No Dep. Duration :
Deposition Start: Deposition End :16-SEP-1998 00:00:00I / __ ____

- Sample Decay/Count Information
Sample Date :16-SEP-1 998 00:00:00 Acquisition date : 30-SEP-1 998 08:36:42
Decay time : 14 08:36:42.91 % dead timt : 0.0% [ __I

Elapsed live time: 0 00:30:00.00 Elapsed real time: 0 00:30:00.55

-- Detector Parameters -

Energy cal. Time : 23-SEP-1998 09:59:35 Energy cal. Oper.:
Detector name : GE3 Counting geometry- 800G sand m_20
Effic. Cal. Time : 23-SEP-1998 09:57:56 Effic. Cal. Oper.:

I I F _ _ __ __ _

. Processing Parameters -

iannel :50 End channel : 4096
Se,..,oivity :3.00000 Gaussian Sens. : 5.00000
Critical level? : No Propagate Errors?: Yes
Empirical Eff? : Yes Library-based eff: Yes
Energy tolerance : 1.50000 Half life ratio : 8.00000
Abundance limit : 60.00000 WTM error limit :.3.00000
MDA Width (FWHM) : 3.00000 MDA Confid Level: 5.00000 %

Nuclide Activity Activity MDA MDA
(uCi/G) 2- igma Error (uCi/G) 2-Sigma Error

K-40 5.020E-06 8.231 E-07 3.321 E-07 3.425E-08
CO-60 0.000E+00 0.OOOE+00 2.487E-08 2.386E-09
NB-94 O.000E+00 0.OOOE+00 2.971E-08 3.577E-09
RU-106 0.OOOE+00 0.OOOE+00 2.717E-07 4.049E-08
SB-125 0.OOOE+00 0.OOOE+00 8.976E-08 1.207E-08
BA-133 0.OOOE+00 0.000E+00 4.212E-08. 6.987E-09
CS-134 0.OOOE+00 0.OOOE+00 3.125E-08 3.524E-09
CS-137 6.017E-07 8.344E-08 3.844E-08 3.767E-09
CE-144 0.OOOE+00 0.000E+00 2.118E-07 3.569E-08

K '152 O.OO0E+OO O.O00E+O0 7.739E-O8 9.038E-09
26 7.841E-07 1.353E-07 3.643E-08 4.009E-09

J ________________ -I J
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Sheet1L TH-232 8.368E-07 1.675E-07 5.046E-08 6.586E-09
''95 2.298E-07 1.432E-07 4.319E-08 5.323E-09

!41 O.OOOE+O0 O.OOE+O0 1.030E-07 1.388E-08

Total: 7.473E-061
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VO Iamma Spectroscopy Report generated 30-SEP-1998 09:55:42

Coiguration : SYS$SYSDEVICE:[GAMMA.SCUSR.ARCHIVE]SMP_12_GE3_800GSANDMG20_5205.CNF;1

S ei Sample Information --
Sample Title _: 44561

Sample ID :.12 Sample Quantity : 8.76990E+02 G
Sample Type : Soil Sample Geometry : Soil ....
Sample Number :5205 Spctrm Collector:
Sample Collector: Sample Analyst _

Sample Deposition Information -
Dep. Correction? : No Dep. Duration :
Deposition Start: Deposition End :16-SEP-1998 00:00:00

- Sample Decay/Count Information - I I
Sample Date : 16-SEP-1 998 00:00:00 Acquisition date : 30-SEP-1 998 09:25:20
Decay time : 1409:25:20.14 % dead time :0.0% 1 ___

Elapsed live time: 0 00:30:00.00 Elapsed real time: 0 00:30:00.53

- Detector Parameters --
Energy cal. Time : 23-SEP-1 998 09:59:35 Energy cal. Oper.:
Detector name : GE3 Counting geometry-, 800Gsandm g20
Effic. Cal. Time : 23-SEP-1 998 09:57:56 Effic. Cal. Oper.:

Processing Parameters ---
1, iannel : 50 End channel : 4096
Sensitivity : 3.00000 Gaussian Sens. : 5.00000
Critical level? : No Propagate Errors?: Yes
Empirical Eff? : Yes Ubrary-based eff: Yes
Energy tolerance: 1.50000 Half life ratio : 8.00000
Abundance limit : 60.00000 WTM error limit : 3.00000
MDA Width (FWHM) : 3.00000 MDA Confid Level: 5.00000 %

Nuclide Activity Activity MDA MDA
(uCiG) 2-Sigma Error (uCi/G) 2-Sigma Error

K-40 4.578E-06 7.478E-07 2.779E-07 2.866E-08
CO-60 0.000E+00 O.000E+00 2.872E-08 2.755E-09
NB-94 0.OOOE+00 O.OOOE+00 2.669E-08 2.738E-09
RU-106 0.OOOE+00 0.000E+00 2.517E-07 3.751E-08
SB-125 0.OOOE+00 0.000E+00 7.961E-08 1.071E-08
BA-133 0.OOOE+00 0.OOOE+00_ 3.398E-08 5.637E-09
CS-134 0.000E+00" O.OOOE+00 2.640E-08 2.977E-09
CS-137
CE-144

-52
-26

2.493E-07 4.809E-08 3.100E-08 3.038E-09
O.OOE+00 O.OOOE+00 1.905E-07 3.21 OE-08
O.OOOE+00 O.000E+00 7.034E-08 8.216E-09
6.663E-07 1 .178E-07 5.282E-08 5.893E-09 I
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TH-232 6.249E-07 1.340E-07 4.532E-08 5.916E-09
-35 1.381E-07 1.430E-07 3.891E-08 4.795E-09

.41 O.OOOE+00 O.OOOE+00 8.954E-08 1.206E-08

I Total: 6.257E-06 jI
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V" amma Spectroscopy Report generated 30-SEP-1998 12:46:17

boiiriguration : SYS$SYSDEVICE:[GAMMA.SCUSR.ARCHIVEJSMP_13_GE3_800GSANDMG20_5207.CNF;1

-- Sample Information
Sample Title :4456 1
Sample ID :.13 Sample Quantity : 7.49490E+02 G
Sample Type : Soil Sample Geometry : Soil
Sample Number : 5207 Spctrm Collector:
Sample Collector: Sample Analyst :

Sample Deposition Information
Dep. Correction? :_No Dep. Duration :
Deposition Start: Deposition End : 16-SEP-1998 00:00:00

Sample Decay/Count Information
Sample Date :16-SEP-1 998 00:00:00 Acquisition date : 30-SEP-1 998 12:15:58
Decay time :1412:15:58.14 %dead tim• : 0.0%
Elapsed live time: 0 00:30:00.00 Elapsed real time: 0 00:30:00.49

Detector Parameters -

Energy cal. Time : 23-SEP-1998 09:59:35 Energy cal. Oper.:
Detector name : GE3 Counting geometry-. 800G-sand mg20
Effic. Cal. Time : 23-SEP-1 998 09:57:56 Effic. Cal. Oper.:

II _
--_Processing Parameters

%annel : 50 End channel : 4096
Sensitivity : 3.00000 Gaussian Sens. : 5.00000
Critical level? : No Propagate Errors?: Yes
Empirical Eff? : Yes Library-based eff: Yes
Energy tolerance: 1.50000 Half life ratio : 8.00000
Abundance limit : 60.00000 WVTM error limit : 3.00000
MDA Width (FWHM) :3.00000 MDA Confid Level : 5.00000 %

Nuclide Activity Activity MDA MDA
(uCi/G) 2-Sigma Error (uCi/G) 2-Sigma Error

K-40 4.948E-06 8.008E-07 2.989E-07 3.082E-08
CO-60 0.OOOE+00 0.000E+00 4.122E-08 3.954E-09
NB-94 0.OOOE+00 0.000E+00 3.331 E-08 4.009E-09
RU-106 O.O0OE+00 0.000E+00 2.584E-07 3.851E-08
SB-125 0.OOOE+00 O.000E+00 8.840E-08 1.1 89E-08
BA-133 O.000E+00 O.OOOE+00 3.948E-08 6.549E-09
CS-134 0.OOOE+00 0.000E+00 3.134E-08 3.534E-09
CS-137 4.131E-07 6.261E-08 3.427E-08 3.359E-09

CE-1i44 O.OOE+00 0.000E+00
52 0.OOOEe00 0.OOOE+00
26 7.611E-07 1.307E-07

2.200E-07 3.707E-08
4 1 4

7.649E-08 8.933E-09
I 4 1 .4

3.829E-08 4.214E-09
-s j j
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TH-232 6.828E-07 1.424E-07 6.597E-08 8.610E-09r 35 9.993E-08 5.159E-08 4.300E-08 5.299E-09
•241 O.OOOE+O00 O.OOE+O0 9.886E-08 1.332E-08

Total: 6.925E-061 I 1 _ 1 1_1
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R*

Vj•A Gamma Spectroscopy Report generated 30-SEP-1998 11:49:18

L juration : SYS$SYSDEVICE:[GAMMA.SCUSR.ARCHIVEISMP_13_GE3_800GSANDMG20_5206.CNF;1

- Sample Information -

Sample Title :4456 1
Sample ID :.13 Sample Quantity : 7.49490E+02 G
Sample Type : Soil Sample Geometry : Soil
Sample Number :5206 Spctrm Collector:
Sample Collector: Sample Analyt I

Sample Deposition Information
Dep. Correction? : No Dep. Duration :
Deposition Start: Dep osition End :16-SEP-1998 00:00:00

Sample Decay/Count Information - _
Sample Date :16-SEP-1 998 00:00:00 Acquisition date : 30-SEP-1 998 11:18:59
Decaytime : 1411:18:59.12 %deadtime :0.0% 1
Elapsed live time: 0 00:30:00.00 Elapsed real time: 0 00:30:00.49

Detector Parameters -

Energy cal. Time : 23-SEP-1998 09:59:35 Energy cal. Oper.:
Detector name : GE3 Counting geometry: 800G-sandmg20
Effic. Cal. Time : 23-SEP-1998 09:57:56 Effic. Cal. Oper.:

- Processing Parameters
hannel : 50 End channel : 4096

f .. ivity : 3.00000 Gaussian Sens. : 5.00000
Critical level? : No Propagate Errors?: Yes
Empirical Eff? : Yes Library-based eft: Yes
Energy tolerance: 1.50000 Half life ratio : 8.00000
Abundance limit : 60.00000 WTM error limit : 3.00000
MDA Width (FWHM) : 3.00000 MDA Confid Level : 5.00000 %

I _ _

Nuclide Activity Activity MDA MDA
(uCiG) 2-Sigma Error (uC/G) 2-Sigma Error

K-40 5.737E-06" 9.074E-07 3.123E-07 3.221E-08
CO-60 0.OOOE+00 O.OOOE+00 3.052E-08 2.927E-09
NB-94 _0.OOE+00 O.OOOE+00 2.298E-08 2.358E-09
RU-106 _0.OOE+00 0.OOOE+00 3.015E-07 4.492E-08
SB-125 0.000E+00 0.000E+00 8.702E-08 1.170E-08
BA-133 0.000E+00 0.OOOE+00 3.802E-08 6.307E-09
CS-134 0.000E+00 0.000E+00 2.735E-08 3.084E-09
CS-137 4.120E-07 7.041E-08 3.529E-08 3.458E-09
CE-144 - 1.000E-07 1.322E-07 2.100E-07 3.538E-08
'--152 0.O0OE+00 0.OOOE+00 7.674E-08 8.963E-09

I 226 7.601E-07 1.261E-07 5.797E-08 6.467E-09 1 1 .. .
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W._i

V" .lamma Spectroscopy Report generated 30-SEP-1998 13:21:08

Co,,,iguration : SYS$SYSDEVICE:IGAMMA.SCUSR.ARCHIVE]SMP_14_GE3_800GSANDMG20_5208.CNF;1

Sa ----t Sample InformationSample Title : 4456F-F

Sample ID : .14 Sample Quantity : 8.24470E+02 G
Sample Type : Soil Sample Geometry : Soil
Sample Number : 5208 Spctrm Collector:
Sample Collector: Sample Anal .t :

-- Sample Deposition Information

Dep. Correction? : No Dep. Duratione :
Deposition Start: Dep•osition End : 16-SEP-1998 00:00:00

-- Sample Decay/Count Information -
Sample Date :16-SEP-1 998 00:00:00 Acquisition date : 30-SEP-1 998 12:50:51
Decay time : 14 12:50:51.11 % dead timd : 0.0% 1
Elapsed live time: 0 00:30:00.00 Elapsed real time: 0 00:30:00.52.

Detector Parameters -- I
Energy cal. rime : 23-SEP-1 998 09:59:35 Energy cal. Oper.: .
Detector name : GE3 Counting geometry, 800G-sand_m g20
Effic. Cal. Time: 23-SEP-1998 09:57:56 Effic. Cal. Oper.:

Processing Parameters

iannel : 50 End channel : 4096

"Sensdivity : 3.00000 Gaussian Sens. : 5.00000
Critical level? : No Propagate Errors?: Yes
Empirical Eff? : Yes Library-based eft: Yes
Energy tolerance: 1.50000 Half life ratio : 8.00000
Abundance limit : 60.00000 WTM error limit : 3.00000
MDA Width (FWHM) :3.00000 MDA Confid Level : 5.00000 %

Nuclide Activity Activity MDA MDA
(uCi/G) 2-Sigma Error (uCi/G) 2-Sigma Error

K-40 5.206E-06 8.164E-07 2.839E-07 2.928E-08
CO-60 0.OOOE+00 O.OOOE+00 2.735E-08 2.533E-09
NB-94 0.OOOE+00 0.OOOE+00 2.848E-08 2.922E-09
Ru-106 O.00E+00 0.OOOE+00 2.802E-07 4.175E-08
SB-125 0.000E+00 0.OO0E+00 8.780E-08 1.181E-08
BA-i33 0.000E+00 O.OOOE+00 3.908E-08 6.483E-09
CS-134 0.000E+00 O.OOOE+00 2.786E-08 3.141E-09
CS-137 4.291E-07 6.962E-08 3.552E-08 3.482E-09
I;E_-144 0.OOOE+00B 52 O.000E+00

.-26 6.917E-07

0.OOOE+00 1.971 E-07 3.321 E-08
*1 t I

0.000E+00 7.404E-08 8.648E-09
1.200E-07 5.973E-08

*1 I I -~

6.663E-09
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V "-amma Spectroscopy Report generated 30-SEP-1998 13:54:48

Configuration SYS$SYSDEVICE:[GAMMA.SCUSR.ARCHIVEISMP_15_GE3._800GSANDMG20_5209.CNF;1

S T Sample Information I
Sample Title :44561

Sample ID :.15 Sample Quantity : 7.72090E+02 G
Sample Type : Soil Sample Geometry : Soil
Sample Number : 5209 Spctrm Collector:
Sample Collector: Sample Analyst :

Sample Deposition Information --

Dep. Correction? : No Dep. Duration :
Deposition Start: Deposition End :16-SEP-1998 00:00:00

Sample Decay/Count Information
Sample Date :16-SEP-1998 00:00:00 Acquisition date : 30-SEP-1998 13:24:28
Decay time : 14 13:24:28.57 % dead time : 0.0% 1
Elapsed live time: 0 00:30:00.00 Elapsed real time: 0 00:30:00.53

-- Detector Parameters - I I
Energy cal. Time : 23-SEP-1998 09:59:35 Energy cal. Oer.:
Detector name : GE3 Counting geometry: 800G-sand mg20
Effic. Cal. Time : 23-SEP-1998 09:57:56 Effic. Cal. Oper.: _

I I I _ _ _ _ _ _ _

Processing Parameters -

Anannel : 50 End channel : 4096
Sensitivity : 3.00000 Gaussian Sens. : 5.00000
Critical level? : No Propagate Errors?: Yes J
Empirical Eff? : Yes Library-based eff: Yes I
Energy tolerance: 1.50000 Half life ratio : 8.00000
Abundance limit : 60.00000 WTM error limit : 3.00000
MDA Width (FWHM) : 3.00000 MDA Confid Level: 5.00000 %

Nuclide Activity Activity MDA MDA
(uCVG) 2-Sigma Error (uCi/G) 2-Sigma Error

K-40 5.740E-06 9.128E-07 3.032E-07 3.127E-08
CO-60 0.OOOE+00 0.OOOE+00 4.245E'-08 4.073E-09
NB-94 0.000E+00 0.OOOE+00 2.734E-08 2.804E-09
RU-106 O.OOOE+00 0.OOOE+00 2.796E-07 4.166E-08
SB-125 0.OOOE+00 0.000E+00 9.269E-08 1.247E-08
BA-133 O.OOOE+O0 O.OOOE+00 4.114E-08 6.824E-09
CS-134 O.0002E+00 0.OOOE+00 2.896E-08 3.266E-09
CS-137 4.996E-07 7.059E-08 2.893E-08 2.835E-09
cr--144 O.OOOE+00 0.O0OE+00 2.240E-07 3.774E-08

.52 O.OOOE+00 0.OOOE+00 7.890E-08 9.215E-09
a-6 8.170E-07 1.437E-07 6.078E-08 6.780E-09
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VF' Gamma Spectroscopy Report generated 30-SEP-1998 14:38:00

Co,.....uration :SYS$SYSDEVICE:[GAMMA.SCUSR.ARCHIVEISMP_16_GE3 800GSANDMG20 5210.CNF;1

-- e Sam le Information t--
SapeTitle : 4456

Sample ID :.16 Sample Quantity :7.81180E+02 G
Sample Type :Soil Sample Geometry : Soil
Sample Number : 5210 Spctrm Collector:
Sample Collector: Sample Analyst :

-- Sample Deposition Information
Dep. Correction? : No Dep. Duration •_'
Deposition Start: Deposition End : 16-SEP-1998 00:00:00

Sample Decay/Count Information
Sample Date : 16-SEP-1998 00:00:00 Acquisition date : 30-SEP-1998 14:07:40
Decay time : 14 14:07:40.88 % dead time : 0.0% 1 1
Elapsed live time: 0 00:30:00.00 Elapsed real time: 0 00:30:00.56

Detector Parameters --
Energy cal. Time : 23-SEP-1 998 09:59:35 Energy cal. Oper.:
Detector name : GE3 Counting geometry: 800G-sandmg20
Effic. Cal. Time : 23-SEP-1 998 09:57:56 Effic. Cal. Oper.:

Processing Parameters __.

a.annel :50 End channel : 4096
bSb. .ivity : 3.00000 Gaussian Sens. : 5.00000
Critical level? : No Propagate Errors?: Yes
Empirical Eft? : Yes Library-based eft: Yes
Energy tolerance: 1.50000 Half life ratio : 8.00000
Abundance limit : 60.00000 WTM error limit : 3.00000
MDA Width (FWHM) : 3.00000 MDA Confid Level : 5.00000 %

Nuclide Activity Activity MDA MDA
(uCi/G) 2-Sigma Error (uCi/G) 2-Sigma ErrorI I

K-40 6.258E-06 9.629E-07 2.731 E-07 2.817E-08
CO-60 O.OOOE+00 0.OOOE+00 3.843E-08 3.687E-09
NB-94 0.000E+00 0.000E+00 3.180E-08 3.828E-09
RU-106 0.OOOE+00 0.000EM00 2.893E-07 4.311E-08
SB-125 0.O00E+00 0.OOOE+00 8.544E-08 1.149E-08
BA-133 0.O0E+O0 0.000E+00 4.054E-08 6.725E-09
CS-134 0.000E+O0 0.OOOE+00 3.609E-08 4.070E-09
CS-137 5.401E-07 7.704E-08 3.433E-08 3.365E-09
CE-144 _0.OOE+00 0.000E+00 2.227E-07 3.753E-08

126 7O.000E+00 1.261E+00 7.829E-08
-226 7.324E-07 1.261E-07 6.614E-08

9.144E-09
*1 -4- 1

8.743E-09
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r-TH-2327355-071.578E-07 5.088E-08 6.641 E-09
ý15 1 .308E-07 4.699E-08 4.392E-08 5.41 3E-09

141 O.OOOE+OO O.OOOE-a-O 1.O1OE-07 1.361 E-08

i I I

I I I
Total: 8.397E-061____ ___
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V "Iamma Spectroscopy Report generated 1-OCT-1998 08:23:26

Coi,,guration : SYS$SYSDEVICE:[GAMMA.SCUSR.ARCHIVEJSMP. _17GE3_800GSANDMG20_5211.CNF;1

-- Sample Information ---
Sample Title : 44561

Sample ID :.17 Sample Quantity :8.09010E+02 G _.

Sample Type : Soil Sample Geometry : Soil
Sample Number :5211 Spctrm Collector:
Sample Collector: Sample Analyst :

Sample Deposition Information --

Dep. Correction?: No Dep. Duration :
Deposition Start: Deposition End :16-SEP-1998 00:00:00

-- Sample Decay/Count Information ---

Sample Date : 16-SEP-1 998 00:00:00 Acquisition date: 1 -OCT-1 998 07:53:03.
Decay time : 15 07:53:03.71 % dead tim6 : 0.0% 1
Elapsed live time: 0 00:30:00.00 Elapsed real time: 0 00:30:00.66

Detector Parameters -

Energy cal. Time : 23-SEP-1 998 09:59:35 Energy cal. Oper.:
Detector name : GE3 Counting geometry: 800G-sandm g20
Effic. Cal. Time : 23-SEP-1 998 09:57:56 Effic. Cal. Oper.:

Processing Parameters
Lannel :50 End channel :4096

Sensitivity :3.00000 Gaussian Sens. : 5.00000
Critical level? : No Propagate Errors?: Yes
Empirical Eff? : Yes Library-based eff: Yes
Energy tolerance: 1.50000 Half life ratio - 8.00000
Abundance limit : 60.00000 WTM error limit : 3.00000
MDA Width (FWHM) : 3.00000 MDA Confid Level : 5.00000 %

Nuclide Activity Activity MDA MDA I
(uCi/G) 2-Sigma Error (uCi/G) 2-Sigma Error

K-40 5.248E-06 8.620E-07 2.769E-07 2.856E-08
CO-60 .0.000E+00 0.OOOE+00 3.410E-08 3.159E-09
NB-94 0.000E+00 0.000E+00 2.745E-08 2.816E-09
RU-106 O0.OOOE+00 0.OOOE+00 3.121E-07 4.651E-08
SB-125 O.O00E+00 0.OOOE+00 1.072E-07 1.441E-08
BA-133 O.000E+00 0.OOOE+00 4.301E-08 7.136E-09
CS-134 0.000E+00 0.OOOE+00 2.519E-08 2.841E-09
CS-137 2.367E-06 2.550E-07 4.087E-08 4.005E-09
CE -144 0.OOOE+00 0.000E+00 2.337E-07 3.937E-08

4 4 4 4
.=52 O.OOOE+00 O.OOOE+00 8.262E-08 9.649E-09
26 7.187E-07 1.264E-07 6.426E-08 7.169E-09

.26
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V' "amma Spectroscopy Report generated 1-OCT-1998 08:55:15

Co,,,,guration : SYS$SYSDEVICE:IGAMMA.SCUSR.ARCHIVE]SMP_18_GE3_800GSANDMG20_5212.CNF;1

-- Sample Information-
Sample Title : 44561

Sample ID : .18 Sample Quantity : 8.14600E÷02 G
Sample Type : Soil Sample Geometry : Soil
Sample Number : 5212 Spctrm Collector:
Sample Collector: Sample AnaýLst :

-- Sample Deposition Information
Dep. Correction? : No Dep. Duration _

Deposition Start: Deposition End :16-SEP-1998 00:00:00

-- Sample Decay/Count Information - I I I
Sample Date : 16-SEP-1998 00:00:00 Acquisition date: 1-OCT-1998 08:24:56.'
Decay time : 15 08:24:56.67 % dead tirnO : 0.0% __

Elapsed live time: 0 00:30:00.00 Elapsed real time: 0 00:30:00.59.

-- Detector Parameters -

Energy cal. Time : 23-SEP-1 998 09:59:35 Energy cal. Oper.:
Detector name : GE3 • Counting geometry: 600G.sandmg20
Effic. Cal. Time : 23-SEP-1 998 09:57:56 Effic. Cal. Oper.:

=F

Processing Parameters ---
. annel : 50 End channel : 4096

Sersdivfty : 3.00000 Gaussian Sens. : 5.00000
Critical level? : No Propagate Errors?: Yes
Empirical Eff? : Yes Library-based eff: Yes
Energy tolerance: 1.50000 Half life ratio : 8.00000
Abundance limit : 60.00000 WTM error limit : 3.00000
MDA Width (FWHM) . 3.00000 MDA Confid Level : 5.00000 %

SMA

Nuclide Activity Activity MDA MDA
(uCiIG) 2-Sigma Error (uCi/G) 2-Sigma Error

K-40 6.174E-06 9.519E-07 3.607E-07 3.720E-08
CO-60 0.000E+00 OOOOE+00 3.571E-08 3.425E-09
NB-94 0.OOOE+00 0.OOOE+00 3.303E-08 3.389E-09
RU-106 0.000E+00 0.0OOE+00 3.017E-07 4.496E-08
SB-125 0.000E+00 0.OOE+00 8.785E-08 1.181E-08
BA-133 0.000E+00 0.OOOE+00 3.786E-08 6.280E-09
CS-134 0.OOOE+00 0.OOOE+00 2.727E-08 3.075E-09
CS-137 2.993E-07 5.068E-08 3.554E-08 3.483E-09
CEz-144 O.OOOE+00 0.OOOE+0O 2.060E-07 3.471E-08

1

°

'52 O.O00E+00 0.OOOE+00 8.016E-08 9.363E-09
t I

126 8.520E-07 1 .330E-07 5.687E-08 6.344E-09
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TH-232 7.232E-07 1.488E-07 5.251E-08 6.854E-09
"35 1.775E-07 1.567E-07 4.200E-08 5.177E-09

241 O.OOOE+00 0.000E+00 9.849E-08 1.327E-08

Total: 8.226E-06.1

Page 2



Sheeti

V" 1amma Spectroscopy Report generated 1-OCT-1998 09:38:06

Co,,,,guration : SYS$SYSDEVICE:[GAMMA.SCUSRARCHIVE]SMP_19-GE3_800GSANDMG20_5213.CNF;1

-- Sample Information -
iSample Title : 44561

Sample ID :.19 Sample Quantity : 7.54020E+02 G
Sample Type : Soil Sample Geometry : Soil
Sample Number :5213 Spctrm Collector:
Sample Collector: Sample Analyst :

Sample Deposition Information
Dep. Correction?: No Dep. Duration _

Deposition Start: Deposition End :16-SEP-1998 00:00:00

-- Sample Decay/Count Information - _

Sample Date :16-SEP-1998 00:00:00 Acquisition date: 1-OCT-1998 09:07:44.
Decay time : 15 09:07:44.96 % dead timb : 0.01% 1
Elapsed live time: 0 00:30:00.00 Elapsed real time: 0 00:30:00.61

-- Detector Parameters -

Energy cal. Time : 23-SEP-1 998 09:59:35 Energy cal. Oper.:
Detector name : GE3 Counting geometry: 800Gsand_m g20
Effic. Cal. Time : 23-SEP-1 998 09:57:56 Effic. Cal. Oper.:

Processing Parameters
iannel : 50 End channel : 4096

Sensitivity : 3.00000 Gaussian Sens. : 5.00000
Critical level? : No Propagate Errors?: Yes
Empirical Eff? : Yes Ubrary-based eff: Yes
Energy tolerance: 1.50000 Half life ratio : 8.00000
Abundance limit : 60.00000 WTM error limit : 3.00000
MDA Width (FWHM) : 3.00000 MDA Confid Level : 5.00000 %

Nuclide Activity Activity MDA MDA
(uCiVG) 2-Sigma Error (uCi/G) 2-Sigma Error

K-40 6.105E-06 1.022E-06 3.690E-07 3.806E-08
CO-60 0.000E+00 0.000E+00 4.332E-08 4.012E-09
NB-94 0.OOOE+00 0.O0E+00 3.221E-08 3.304E-09
RU-106 0.000E+00 0.000E+00 3.060E-07 4.560E-08
SB-125 0.000E+00 0.000E+O0 1.022E-07 1.374E-08
BA-133 O.000E+00 0.000E+00 4.026E-08 6.679E-09
CS-134 0.000E+00 0.000E+00 2.952E-08 3.329E-09
CS-137 9.763E-07 1.220E-07 3.929E-08 3.851E-09
CE-144

_ 52
226

0.000E+00 0.000E+00 2.26SE-07 3.617E-08
0.OOOE+00 0.OOOE+00 9.096E-08 1 .062E-08
9.256E-07 1.542E-07 6.304E-08 8.333E-09

i

Page I
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Sheet1

TH-232 7.982E-07 1.614E-07 5.591E-08 7.297E-09
n 35 1.510E-07 4.705E-08 4.614E-08 5.686E-09

*!41 O.OOOE+O0 O.OOOE+O0 1.095E-07 1.475E-08

Total: 8.956E-06 *
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VW Iamma Spectroscopy Report generated 1-OCT-1998 10:19:19

Comguration : SYS$SYSDEVICE:[GAMMA.SCUSR.ARCHIVE]SMP_20_GE3_800GSANDMG20_5214.CNF;1

S Sample Information ---
Sample Title : 44561

Sample ID : .20 Sample Quantity : 7.71640E+02 G
Sample Type : Soil Sample Geometry : Soil
Sample Number :5214 Spctrm Collector:
Sample Collector: Sample Analyst t

Sample Deposition Information
Dep. Correction? : No Dep. Duration _

Deposition Start: Deposition End : 16-SEP-1998 00:00:00

- Sample Decay/Count Information -- I
Sample Date :16-SEP-1 998 00:00:00 Acquisition date : 1 -OCT-1 998 09:48:55.
Decay time : 15 09:48:55.83 % dead tim6 : 0.0%
Elapsed live time: 0 00:30:00.00 Elapsed real time: 0 00:30:00.53

Detector Parameters
Energy cal. Time : 23-SEP-1 998 09:59:35 Energy cal. Oper.:
Detector name : GE3 Counting geometry: 8006 sand gm20
Effic. Cal. lime : 23-SEP-1 998 09:57:56 Effac. Cal. Oper.:

Processing Parameters
.. iannel : 50 End channel : 4096
Sensitivity : 3.00000 Gaussian Sens. : 5.00000
Critical level? : No Propagate Errors?: Yes
Empirical Eff? : Yes Library-based eft: Yes
Energy tolerance: 1.50000 Half life ratio : 8.00000
Abundance limit : 60.00000 WTM error limit : 3.00000
MDA Width (FWHM): 3.00000 MDA Confid Level : 5.00000 %

Nuclide Activity Activity MDA MDA
(uCi/G) 2-Sigma Error (uCi/G) 2-Sigma Error

K-40 6.681E-06 9.866E-07 3.158E-07 3.257E-08
CO-60 0.OOOE+00 0.OOOE+00 3.661E-08 3.512E-09
NB-94 0.OOOE+00 0.OOOE+00 3.092E-08 3.722E-09
RU-106 0.000E+00 0.000E+00 3.129E-07 4.662E-08
SB-125 O.OOOE+00 0.OOOE+00 9.306E-08 1.251E-08
BA-133 0.O0OE+00 0.OOOE+00 3.440E-08 5.707E-09
CS-134 0.OOOE+O0 0.OOOE+00 2.328E-08 2.626E-09
CS-137 2.718E-07 5.829E-08 3.796E-08 3.720E-09
CE -144 0.OOOE+00 0.OOOE+00 2.240E-07 3.775E-08

4. 4 4 4.
52 0.000E+00 0.OOOE-.00 7.961 E-08 9.298E-09

4 .4. 4.
-26 9.070E-07 1.450E-07 5.425E-08 6.052E-09
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000; ý- Sheet1

TH-232 7.413E-07 1.545E-07 5.236E-08 6.834E-09
""35 8.949E-08 1.448E-07 4.177E-08 5.147E-09

!41 O.OOOE+O00 O.OOOE+O0 1.052E-07 1.417E-08

Total: 8.691 E-06
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Sheet1

V 'amma Spectroscopy Report generated 1-OCT-1998 11:10:08 ....

C5oniguration :SYS$SYSDEVICE:[GAMMA.SCUSRARCHIVEISMP_21-GE3_800GSANDMG20_5215.CNF;1

Sm e -- Sample Information
Sample Title : 44561

Sample ID :.21 Sample Quantity :7.90140E+02 G
Sample Type : Soil Sample Geometry : Soil
Sample Number :5215 Spctrm Collector:
Sample Collector: Sample Analst :

-- Sample Deposition Information
Dep. Correction? : No Dep. Duration _

Deposition Start: Deposition End : 16-SEP-1998 00:00:00

-- Sample Decay/Count Information
Sample Date :16-SEP-1998 00:00:00 Acquisition date: 1-OCT-1998 10:39:49.
Decay time : 15 10:39:49.77 % dead timr : 0.0%
Elapsed live time: 0 00:30:00.00 Elapsed real time: 0 00:30:00.57

Detector Parameters -
Energy cal. Time : 23-SEP-1998 09:59:35 Energy cal. Oper.:
Detector name GE3 Counting geometry: 80OG_sand_mg20
Effic. Cal. Time : 23-SEP-1 998 09:57:56 Effic. Cal. Oper.:

-- Processing Parameters _ _-

a.annel : 50 End channel : 4096
S9ensitivity :3.00000 Gaussian Sens. : 5.00000
Critical level? : No Propagate Errors?: Yes
Empirical Eft? : Yes Library-based eff: Yes
Energy tolerance: 1.50000 Half life ratio : 8.00000
Abundance limit :60.00000 WTM error limit : 3.00000
MDA Width (FWHM) : 3.00000 MDA Confid Level : 5.00000 %

Nuclide Activity Activity MDA MDA
(uCi/G) 2-Sigma Error (uCi/G) 2-Sigma Error

K-40 6.327E-06 9.423E-07 2.556E-07 2.636E-08
CO-60 0.OOOE+00 0.000E+00 3.974E-08 3.812E-09
NB-94 0.OOOE+00 0.000E+00 3.190E-08 3.273E-09
RU-106 0.OOOE+00 0.000E+00 2.943E-07 4.386E-08
SB-125 O.OOOE+00 O.OOOE+00 8.680E-08 1.167E-08
BA-1 33 O.OOOE+O0 O.O00E-+00 3.544E-08 5.880E-09
CS-134 O.O0OE+00 O.OOOE+00. 2.757E-08 3.109E-09
CS-1 37 3.517E-07 5.614E-08 3.395E-08 3.327E-09

-CE- 144 0.OOOE+00 0.OOOE+00 2.278E-07 3.638E-08
=__
•£52 0.O00E+00 O.000E+00 7.944E-08 9.278E-09
26 8.802E-07 1 .385E-07 5.034E-08 5.61 6E-09

8.02-0 1.385E_07 5.3E0 5.1E0
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Sheeti

r H-232 18.292E-07 1 .465E-07 5.335E-08 6.964E-09 ____

45 1.368E-07 5.526E-08 4.269E-08 5.261 E-09I
141 O.OOOE+OO O.OOOE+OO 1.021 E-07 1.376E-08

Total: 8.525E-06

j .
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Sheet1

Fs v" Gamma Spectroscopy Report generated 1-OCT-1998 11:42:23

LU ..,guration : SYS$SYSDEVICE:[GAMMA.SCUSR.ARCHIVE]SMP_22'GE3_800GSANDMG20_5216.CNF;1

Sample Information ---
Sample Title : 44561 _

Sample ID : .22 Sample Quantity : 8.36980E+02 G
Sample Type : Soil Sample Geometry : Soil
Sample Number :5216 Spctrm Collector:
Sample Collector: Sample Analyst :

Sample Deposition Information
Dep. Correction? : No Dep. Duration :
Deposition Start: Deposition End : 16-SEP-1998 00:00:00

I I I I I_ _ I_ _ _ _

Sample Decay/Count Information - I I
Sample Date :16-SEP-1 998 00:00:00 Acquisition date : 1-OCT-1 998 11:12:05.
Decay time : 15 11:12:05.81 % dead time : 0.0%
Elapsed live time: 0 00:30:00.00 Elapsed real time: 0 00:30:00.54

1 1 1 1
Detector Parameters -

Energy cal. Time : 23-SEP-1998 09:59:35 Energy cal. Oper.:
Detector name : GE3 Counting geometry: BOOGsand mg20
Effic. Cal. Time : 23-SEP-1 998 09:57:56 Effic. Cal. Oper.:

-- Processing Parameters
-hannel : 50 End channel : 4096

-.sitivity : 3.00000 Gaussian Sens. : 5.00000
Critical level? : No Propagate Errors?: Yes
Empirical Eff? : Yes Ubrary-based eff: Yes
Energy tolerance: 1.50000 Half life ratio : 8.00000
Abundance limit :60.00000 WTM error limit : 3.00000
MDA Width (FWHM) : 3.00000 MDA Confid Level: 5.00000 %

Nuclide Activity Activity MDA MDA
(uCVG) 2-Sigma Error (uCVG) 2-Sigma Error

K-40 5.695E-06 8.824E-07 3.126E-07 3.224E-08
CO-60 0.OOOE+00 0.OOOE+00 3.234E-08 2.995E-09
NB-94 0.OOOE+00 0.000E+00 3.074E-08 3.700E-09
RU-106 O.00OE+00 O.000E+00 2.829E-07 4.215E-08
SB-125 0.O00E+00 0.OOOE+00 7.691E-08 1.034E-08
BA-133 O.oooE+00 0.000E+00 3.441E-08 5.708E-09
CS-134 O.OOOE+00 O.000E+00 2.255E-08 2.543E-09
CS-137 4.059E-07 6.169E-08 3.087E-08 3.026E-09
CE-144 0.OOOE+00_ 0.OOOE+00 2.070E-07 3.489E-08

'1-152 O.OOOE+00 0.OOOE+00 7.387E-08 8.628E-09

-226 7.368E-07 1.171E-07 5.002E-08 5.580E-09

Page 1



Sheet1

H-232 7.118E-07 1.407E-07 4.749E-08 6.198E-09
"5 9.518E-08 1.737E-07 3.700E-08 4.560E-09
!41 O.OOOE+O0 O.OOOE+O0 8.942E-08 1.205E-08

Total: 7.644E-061
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Sheet1

V-- "•arnma Spectroscopy Report generated 1-OCT-1998 12:14:05

Configuration : SYS$SYSDEVICE:[GAMMA.SCUSR.ARCHIVE]SMP-23 -GE3_80OGSANDMG20_5217.CNF;1

Sa- Sample Information -_
Sample Title : 44561

Sample ID :.23 Sample Quantity :7.81680E+02 G
Sample Type : Soil Sample Geometry : Soil
Sample Number : 5217 Spctrm Collector:
Sample Collector: Sample Analyst :

Sample Deposition Information -- _
Dep. Correction?: No Dep. Duration : _

Deposition Start: Deposition End :16-SEP-1998 00:00:00

Sample Decay/Count Information --

Sample Date : 16-SEP-1 998 00:00:00 Acquisition date: 1-OCT-1 998 11:43:46.
Decay time : 15 11:43:46.51 % dead time : 0.0% 1
Elapsed live time: 0 00:30:00.00 Elapsed real time: 0 00:30:00.54

- Detector Parameters -

Energy cal. Time : 23-SEP-1 998 09:59:35 Energy cal. Oper.:
Detector name : GE3 Counting geometry- 800G dgsandm20
Effic. Cal. Time : 23-SEP-1 998 09:57:56 Effic. Cal. Oper.:

I ~ T _ ___

Processing Parameters
.nannel :50 End channel : 4096

Sensitivity :3.00000 Gaussian Sens. : 5.00000
Critical level? : No Propagate Errors?: Yes
Empirical Eft? : Yes Library-based eff: Yes
Energy tolerance: 1.50000 Half life ratio : 8.00000
Abundance limit : 60.00000 WTM error limit : 3.00000
MDA Width (FWHM) : 3.00000 MDA Confid Level : 5.00000 %

Nuclide Activity Activity MDA MDA
(uCi/G) 2-Sigma Error (uCi/G) 2-Sigma Error

K-40 6.686E-06 1.025E-06 2.866E-07 2.955E-08
CO-60 0.000E+00 O.OOOE+00 3.625E-08 3.669E-09
NB-94 0.OOOE+00 0.OOOE+00 3.214E-08 3.297E-09
RU-106 0.OOOE+00 0.OOOE+00 2.822E-07 4.205E-08
SB-125 0.000E+00 0.000E+00 9.294E-08 1.250E-08
BA-133 0.000E+00 .0.O00E+00 3.832E-08 6.358E-09
CS-134 O.OOOE+O0 o0.000E+00 2.748E-0B 3.099E-09
CS-137 2.800E-07 6.038E-08 3.660E-08 3.587E-09
_ --144 O.O00E+00 .O000E+00 2.050E-07 3.454E-08

52 O.O00E+00 0.OOOE+00 7.802E-08 9.113E-09F 226 8.833E-07 1.396E-07 6.074E-08 8.028E-09
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Sheet1

H-232 7.608E-07 1.529E-07 5.393E-08 7.039E-09L '"35 1.379E-07 4.415E-08 4.390E-08 5.410E-09
M.41 O.OOOE+00 O.OOOE+00 9.907E-08 1.335E-08

Total: 8.748E-06

II1
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Sheet1

VPI" Gamma Spectroscopy Report generated 1-OCT-1998 12:55:57

i.u.....duration : SYS$SYSDEVICE:[GAMMA.SCUSR.ARCHIVE)SMP__24_GE3_800GSANDMG20 5218.CNF;1

--- Sample Information
Sample Title : 44561

Sample ID :.24 Sample Quantity : 8.56680E+02 G
Sample Type : Soil Sample Geometry : Soil
Sample Number :5218 Spctrm Collector:
Sample Collector: Sample Analyst :

--- Sample Deposition Information
Dep. Correction? : No Dep. Duration _

Deposition Start: De osition End :16-SEP-1998 00:00:00

-- Sample Decay/Count Information
Sample Date : 16-SEP-1998 00:00:00 Acquisition date : 1-OCT-1998 12:25:38.
Decay time : 15 12:25:38.04 % dead time : 0.0% _
Elapsed live time: 0 00:30:00.00 Elapsed real time: 0 00:30:00.55

Detector Parameters ---
Energ cal. Time : 23-SEP-1 998 09:59:35 Energy cal. Oper.:
Detector name : GE3 Counting geometry- BOOG-sand _m_20

Effic. Cal. Time. 23-SEP-1 998 09:57:56 Effic. Cal. Oper.:

Processing Parameters --.
iannel : 50 End channel : 4096

S•,..,,ivity :3.00000 Gaussian Sens. : 5.00000
Critical level? : No Propagate Errors?: Yes
Empirical Eff? : Yes Library-based eff: Yes
Energy tolerance: 1.50000 Half life ratio : 8.00000
Abundance limit : 60.00000 W'TM error limit : 3.00000
MDA Width (FWHM) : 3.00000 MDA Confid Level: 5.00000 %

Nuclide Activity Activity MDA MDA I
(uCi/G) 2-Sigma Error (uCi/G) 2-Sigma Error

K-40 5.728E-06 8.584E-07 2.844E-07 2'934E-08
CO-60 0.OOOE+00 0.OOOE+00 3.601 E-08 3.335E-09
NB-94 0.OOOE+00 0.000E+00 2.904E-08 3.495E-09
RU-106 0.000E+00 0.OOOE+00 2.868E-07 4.274E-08
SB-125 0.OOOE+00 0.OOOE+00 7.254E-08 9.755E-09
BA-133 O.000E+00 O.OOOE+00 3.536E-08 5.866E-09
CS-1 34 0.OOOE+00 0.000E+00 2.598E-08 2.929E-09
CS-137 2.774E-07 4.479E-08 3.043E-08 2.983E-09
CE-144 0.000E+00 0.OOOE+00 1.997E-07 3.364E-08

152 O.OOOE+00 0.OOOE+00 7.573E-08 8.845E-09
26 7.914E-07 1.220E-07 5.407E-08 6.033E-09

-Page 1
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7 Sheeti

TH-232 7.614E-07 1.801E-07 5.233E-08 6.831E-09
. ... 35 1.224E-07 4.086E-08 4.112E-08 5.067E-09

241 O.OOOE+O0 O.OOOE+O0 1.033E-07 1.392E-08

Total: 9.260E-06
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TH-232 6.780E-07 1.456E-07 4.792E-08 6.254E-09
'15 6.163E-08 1.702E-07 3.994E-08 4.922E-09

.241 O.OOOE+00 O.OOOE+00 9.533E-08 1.284E-08

Total: 7.537E-06!

0
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Sheet1

I- .amma Spectroscopy Report generated 1 -OCT-1 998 13:28:00

Contiguration : SYS$SYSDEVICE:[GAMMA.SCUSR.ARCHIVE]SMP_25_GE3_800GSANDMG20_5219.CNF;1
Sample Information

Sample Title : 445651

Sample ID : .25 Sample Quantity : 7.48180E+02 G
Sample Type_: Soil Sample Geometry.: Soil
Sample Number : 5219 Spctrm Collector:
Sample Collector: Sample Analyst _

Sample Deposition Information
Dep. Correction?: No Dep. Duration :
Deposition Start: Deposition End : 16-SEP-1 998 00:00:00

Sample Decay/Count Information I
Sample Date 16-SEP-1 998 00:00:00 Acquisition date : 1-OCT-1 998 12:57:43.
Decay time : 15 12:57:43.09 % dead time : 0.0% 1
Elapsed live time: 0 00:30:00.00 Elapsed real time: 0 00:30:00.66

Detector Parameters -

Energy cal. Time : 23-SEP-1 998 09:59:35 Energy cal. Oper.:
Detector name :GE3 Counting geometry,. 800G-sand g20
Effic. Cal. Time : 23-SEP-1 998 09:57:56 Eftic. Cal. Oper.:

--- Processing Parameters ---
.nannel : 50 End channel : 4096

Sensitivity : 3.00000 Gaussian Sens. : 5.00000
Critical level? : No Propagate Errors?: Yes
Empirical Eff? : Yes Library-based eff: Yes
Energy tolerance: 1.50000 Half life ratio : 8.00000
Abundance limit : 60.00000 WTM error limit : 3.00000
MDAWidt (FWHM):3.00000 MDA Confid Level : 5.00000 %

Nuclide Activity Activity MDA MDA
(uCi/G) 2-Sigma Error (uCVG) 2-Sigma Error

K-40 8.705E-06 1.210E-06 2.700E-07 2.784E-08
CO-60 O.OooE+O0 0.OOOE+00 4.034E-08 3.869E-09
NB-94 0.000E+00 0.O0OE+00 3.432E-08 4.131E-09
RU-106 O.OOOE+00 0.000E+00 3.342E-07 4.980E-08
SB-125 0.OOOE+O0 0.OOOE+00 1.154E-07 1.551E-08
BA-133 0.OOOE+00 0.OOOE+00 4.531E-08 7.516E-09
CS-134 0.OOOE+00 _0.OOE+00 3.412E-08 3.847E-09
CS-137 1.495E-06 1.705E-07 4.133E-08 4.051E-09

-•-144 0.OOOE+00 O.OOOE+00 2.627E-07 4.427E-08

*52 O.OOOE+00 O.OOOE+00 9.151E-08 1.069E-08
226 9.209E-07 1.490E-07 7.375E-08 8.228E-09

Page I



SheL H-232 8.108E-07 1.775E-07 6.301 E-08 8.224E-0915 9.547E-08 2.155E-07 4.944E-08 6.093E-09

241 O.O00E+00 O.OOOE+OO 1.175E-07 1.582E-08

Total: 1.203E-05!

etl

I I I* I I

I I I I I
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VMS Gamma Spectroscopy Report generated 1 -OCT-1 998 14:07:38

Configuration : SYS$SYSDEVICE:[GAMMA.SCUSR.ARCHIVEISMP_26_GE3_.8O0GSANDMG20_52

--- Sample Information
Sample Title : 4456
Sample ID : .26 Sample Quantity : 6.92610E+02 G
Sample Type : Soil Sample Geometry : Soil
Sample Number : 5220 Spctrm Collector:
Sample Collector: Sample Analyst

Sample Deposition Information
Dep. Correction? : No Dep. Duration
Deposition Start: Deposition End :16-SEP-1998 00:00:00

-- Sample Decay/Count Information
Sample Date : 16-SEP-1998 00:00:00 Acquisition date: 1-OCT-1998 13:37:19.
Decay time : 15 13:37:19.30 % dead time : 0.0%
Elapsed live time: 0 00:30:00.00 Elapsed real time: 0 00:30:00.56

Detector Parameters -

Energy cal. Time: 23-SEP-1 998 09:59:35 Energy cal. Oper.:
Detector name : GE3 Counting geometry: 800G_sandcmg2O
Effic. Cal. Time : 23-SEP-1 998 09:57:56 Effic. Cal. Oper.:

--- Processing Parameters
Start channel : 50
Sensitivity : 3.00000
Critical level? : No.
Empirical Eff? : Yes
Energy tolerance : 1.50000
Abundance limit : 60.00000
MDA Width (FWHM) : 3.0000(

End channel : 4096
Gaussian Sens. : 5.00000

Propagate Errors?: Yes
Library-based eff: Yes

Half life ratio : 8.00000
WTM error limit : 3.00000

MDA Confid Level : 5.00000 0/,

DA MDA
Ci/G) 2-Sigma Error

3.651E-07 3.765E-08

Nuclide Activity Activity Ml
(uCi/G) 2-Sigma Error (i

K-40 8.191E-06 1.181E-06
CO-60
NB-94
RU-106
SB-125
BA-133
CS-134
CS-137
CE-144
EU-152
RA-226

0.OOOE+00
0.OOOE+00
0.OOOE+00
0.OOOE+00
0.OOOE.00
0.OO0E+00
3.679E-07
0.OOOE+00
0.OOOE+00.
1 .052E-06

0.OOOE+00
0.OOOEO00
0.OOOE+00
0.OOOE+.00
0.OOOE+00
0.OOOE+00
6.1 06E-08
0.OOOE+00
0.OOOE+00
1 .662E-07

3.870E-08
3.559E-08
3.417E-07
1.040E-07
3.987E-08
3.187E-08

3.926E-08
2.605E-07
9.216E-08

6.141E-08

3.712E-09
3.651 E-09
5.091E-08
1.398E-08
6.614E-09
3.594E-09

3.848E-09
4.389E-08
1.076E-08

6.850E-09



TH-232 8.159E-07 1.661E-07 5.810E-08 7.583E-09
U-235 1.752E-07 4.895E-08 4.770E-08 5.879E-09
AM-241 5.801E-08 5.706E-08 1.143E-07 1.539E-08

Total: 1.066E-05



Sheet1

- amma Spectroscopy Report generated 2-OCT-1 998 08:17:24

Configuration : SYS$SYSDEVICE:[GAMMA.SCUSR.ARCHIVEJSMP_27_GE3_800GSANDMG20L5222.CNF;1

S Sample Information
Sample Title : 4456

Sample ID .27 Sample Quantity :7.70550E+02 G
Sample Type : Soil Sample Geometry : Soil
Sample Number :5222 Spctrm Collector:
Sample Collector: Sample Analyst

Sample Deposition Information ---
Dep. Correction? : No Dep. Duration :Deposition Start: Deposition End : 16-SEP-1998 00:00:00

- Sample Decay/Count Information - I I I
Sample Date :16-SEP-1 998 00:00:00 Accgulsition date : 2-OCT-1 998 07:47:04.
Decay time • 16 07:47:04.88 % dead time : 0.0% J I
Elapsed live time: 0 00:30:00.00 Elapsed real time: 0 00:30:00.48

I I I I I _ _ __ _ _ _ _

-- Detector Parameters
Energy cal. Time : 23-SEP-1 998 09:59:35 Energy cal. Oper.:
Detector name : GE3 Counting geometry: 800Gsand mg20
Effic. Cal. Time : 23-SEP-1 998 09:57:56 Effic. Cal. Oper.:

-- II I I I _ _ _ _ __ _

Processing Parameters ---
hannel : 50 End channel :_4096

Sensitivity : 3.00000 Gaussian Sens. : 5.00000
Critical level? : No Propagate Errors?: Yes
Empirical Eft? : Yes Library-based eft: Yes
Energy tolerance: 1.50000 Half life ratio : 8.00000
Abundance limit : 60.00000 WTM error limit : 3.00000
MDA Width (FWHM) :3.00000 MDA Confid Level : 5.00000 %

Nuclide Activity Activity MDA MDA
(uCi/G) 2-Sigma Error (uCVG) 2-Sigma Error

K-40 5.513E-06 8.759E-07 3.505E-07 3.615E-08
CO-60 0.000E+00 0.OOOE+00 2.512E-08 2.410E-09
NB-94 O.OOOE+00 0.OOOE+00 2.657E-08 2.726E-09
RU-106 _O.OOOE+00 0.000E+00 2.744E-07 4.089E-08
SB-125 0.000E+00 0.OOOE+00 7.974E-08 1.072E-08
BA-133 _0.OOE+00 0.OOOE+00 3.208E-08 5.322E-09
CS-134 0.OOOE+00 0.OOOE+00 2.784E-08 3.139E-09
CS-137 1.969E-07 4.928E-08 3.622E-08 3.550E-09
Cr-144 0.000E+00 0.OOOE+00 2.029E-07 3.419E-08

-52 0.OOOE+00 0.OOOE+00 7.330E-08 8.561E-09
226 . 7.355E-07 1.175E-07 5.493E-08 7.260E-09
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L 32 7.127E-07 1.285E-07 4.893E-08 6.386E-09
45 3.907E-08 3.550E-08 3.761E-08 4.635E-09 I ___ Ii __ iiIAM-241I O.OOOE+OO O.OOOE+OO 1.026E-07 1.382E-08________

Total: 7.1 98E-06 __________ _________
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V -vamma Spectroscopy Report generated 2-OCT-1998 09:55:45

Conufuration :SYS$SYSDEVICE:[GAMMA.SCUSR.ARCHIVE]SMP_28-GE3_800GSANDMG20_5224.CNF;1

S l Sample Information ---
Sample T-itle !. 44561

Sample ID :.28 Sample Quantity 9.00120E+02 G
Sample Type : Soil Sample Geometry : Soil
Sample Number : 5224 Spctrm Collector:
Sample Collector: Sample Analyst :

Sample Deposition Information T
Dep. Correction?: No Dep. Duration :
Deposition Start: Deposition End : 16-SEP-1998 00:00:00

Sample DecaylCount Information
Sample Date :16-SEP-1 998 00:00:00 Acquisition date: 2-OCT-1 998 09:25:23.
Decay time : 16 09:25:23.52 % dead timi : 0.0% _

Elapsed live time: 0 00:30:00.00 Elapsed real time: 0 00:30:00.53

Detector Parameters -

Energy cal. Time: 23-SEP-1998 09:59:35 Energy cal. Oper.:
Detector name : GE3 Counting geometry, 800G-.sand mg20
Effic. Cal. Time : 23-SEP-1 998 09:57:56 Effic. Cal. Oper.:

-- Processing Parameters -

aannel : 50 End channel : 4096
Sensitivity : 3.00000 Gaussian Sens. : 5.00000
Critical level? : No Propagate Errors?: Yes
Empirical Eff? : Yes Ubrary-based elf: Yes
Energy tolerahce : 1.50000 Half life ratio : 8.00000
Abundance limit : 60.00000 WTM error limit : 3.00000
MDA Width (FWHM) :3.00000 MDA Confid Level : 5.00000 %

Nuclide Activity Activity MDA MDA I
(uCilG) 2-Sigma Error (uCi/G) 2-Sigma Error

K-40 5.558E-06 8.263E-07 2.108E-07 2.175E-08
CO-60 0.OOOE+00 0.OOOE+00 ' 2.954E-08 2.834E-09
NB-94 0.OOOE+00 0.OOOE+00 2.695E-08 3.244E-09
RU-106 0.OOOE+00 0.000E+00 2.680E-07 3.993E-08
SB-125 O.OOOE+00 0.OoE+00 7.848E-08 1.055E-08
BA-1 33 0.OOOE+00 0.OOOE+00 3.121E-08 5.177E-09
CS-134 0.OOOE+00 O.OOOE+00 2.465E-08 2.780E-09
CS-137 5.086E-07 6.963E-08 2.730E-08 2.676E-09

_CE-144 0.OOOE-t00 O.000E+00 1.833E-07 3.089E-08
1 4 1

52 0.OOOE+00 0.OOOE+00 6.964E-08 8.133E-09
26 6.347E-07 1.1 37E-07 5.407E-08 7.148E-09
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.232 5.890E-07 1.294E-07 4.379E-08 5.715E-09
1i;5 7.903E-08 1.270E-07 3.659E-08 4.510E-09
241 O.O0OE+Oo O.OOOE+O0 8.260E-08 1.113E-08

Total 7.369E-061
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V" Gamma Spectroscopy Report generated 2-OCT-1 998 09:13:51

Cq•...,guration : SYS$SYSDEVICE: GAMMA.SCUSR.ARCHIVE]SMP_28_GE3_800GSANDMG20_5223.CNF;1

-- Sample Information
Sample Title : 4456 1
Sample ID :.28 Sample Quantity : 9.00120E+02 G
Sample Type : Soil Sample Geometry : Soil
Sample Number : 5223 Spctrm Collector:
Sample Collector: Sample Analyst _

-- Sample Deposition Information
Dep. Correction? : No Dep. Duration :
Deposition Start: Deposition End :16-SEP-1998 00:00:00

- Sample Decay/Count Information
Sample Date :16-SEP-1998 00:00:00 Ac uisition date : 2-OCT-1998 08:43:33.
Decay time : 16 08:43:33.12 % dead tim• :0.0% 1
Elapsed live time: 0 00:30:00.00 Elapsed real time: 0 00:30:00.53

Detector Parameters ---

Energy cal. Time : 23-SEP-1998 09:59:35 Energy cal. Oper.:
Detector name : GE3 Counting geometry: 800G_.sandmg2-0
Effic. Cal. Time : 23-SEP-1998 09:57:56 Effic. Cal. Oper.:

Processing Parameters ---
2annel :_50 End channel :_4096

Seisttivity : 3.00000 Gaussian Sens. : 5.00000
Critical level? : No Propagate Errors?: Yes _
Emplrical Eff? : Yes Library-based eft: Yes I
Energy tolerance: 1.50000 Half life ratio : 8.00000
Abundance limit : 60.00000 WTM error limit : 3.00000
MDA Width (FWHM) : 3.00000 MDA Confid Level : 5.00000 %

Nuclide Activity Activity MDA MDA
(uCi/G) 2-Sigma Error (uCi/G) 2-Sigma Error

K-40 5.466E-06 8.301 E-07 2.370E-07 2.444E-08
CO-60 0.OOOE+00 0.OOOE+00 2.722E-08 2.611 E-09
NB-94 0.000E+00 0.000E+00 2.715E-08 3.268E-09
RU-106 O.OOOE+00 0.OOOE+00 2.400E-07 3.576E-08
SB-125 0.OOOE+00 0.000E+00 7.520E-08 1.011E-08
BA-133 0.OOOE+00 0.OOOE+00 3.291E-08 5.460E-09
CS-134 0.000E+00 0.000E+00 2.706E-08 3.051E-09
CS-137 5.290E-07 7.565E-08 3.400E-08 3.332E-09
CE-144

'52
2 6

1.575E-07 1.084E-07 1.855E-07 3.125E-08
0.OOOE+00 0.OOOE+00 7.186E-08 8.393E-09
5.910E-07 9.947E-08 5.376E-08 7.106E-09

Page I



I F

Sheeti

Tý1-232 5.551 E-07 1.31 5E-07 4.452E-08 5.811 E-09
IS 9.565E-08 4.060E-08 3.758E-08 4.632E-09
241 5.345E-08 7.337E-08 8.363E-08 1.126E-08 I. Total: 7.448E-06 I I
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V. "•amma Spectroscopy Report generated 2-OCT-1 998 10:27:53

Coniguration : SYS$SYSDEVICE:IGAMMA.SCUSRARCHIVE]SMP-29-GE3_800GSANDMG20-5225.CNF;1

-- Sample Information
Sample Title : 44561

Sample ID : .29 Sample Quantity : 7.72570E+02 G
Sample Type : Soil Sample Geometry : Soil
Sample Number : 5225 Spctrm Collector:
Sample Collector: Sample Analyst :

Sample Deposition Information
Dep. Correction? : No Dep. Duration I
Deposition Start: De sition End :16-SEP-1998 00:00:00

Sample Decay/Count Information -

Sample Date :16-SEP-1 998 00:00:00 Acquisition date : 2-OCT-1 998 09:57:31.
Decay time : 16 09:57:31.72 % dead time : 0.0% 1 1
Elapsed live time: 0 00:30:00.00 Elapsed real time: 0 00:30:00.52

Detector Parameters -

Energy cal. Time : 23-SEP-1998 09:59:35 Energy cal. O er.:__.
Detector name : GE3 Counting geometry: 800G sand m 20
Effic. Cal. Time : 23-SEP-1 998 09:57:56 Effic. Cal. Oper.:

- I I _ _ _ _ _ _ _ _ _ _

- Processing Parameters _

i.annel :50 End channel : 4096
S'ensitivity : 3.00000 Gaussian Sens. : 5.00000
Critical level? : No Propagate Errors?: Yes
Empirical Eff? : Yes Library-based eff: Yes
Energy tolerance: 1.50000 Half life ratio : 8.00000
Abundance limit : 60.00000 WTM error limit : 3.00000
MDA Width (FWHM) : 3.00000 MDA Confid Level: 5.00000 %

Nuclide Activity Actit MDA MDA
(uCiIG) 2-Sigma Error (uCi/G) 2-Sigma Error

K-40 6.073E-06 9.184E-07 2.614E-07 2.696E-08
CO-60 O.000E+00 0.OOOE+00 3.062E-08 2.938E-09
NB-94 O.000E+00 0.OOOE+00 3.119E-08 3.199E-09
RU-106 -0.O0OE+00 0.OOOE+00 ,2.674E-07 3.984E-08
SB-125 0.OOOE+00 0.000E+00 7.684E-08 1.033E-08
BA-133 0.OOOE+00 O.000E+00 3.762E-08 6.241E-09
CS-1 34 O.OOOE+00 0.000E+00 2.963E-08 3.341 E-09
CS-1 37 4.902E-07 7.361 E-08 4.003E-08 3.923E-09

-CE- 144 0.OOOE-.00 0.OOOE+00 2.106E-07 3.549E-08
-t I I

,.,

52 0.OOOE+00 0.000E+00 7.619E-08 8.899E-09
-+ 4 ~

26 7.343E-07 1.214E-07 5.756E-08 6.422E-09
J J
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TH-232 7.612E-07 1.590E-07 6.322E-08 8.252E-09 .......
S 5 1.016E-07 3.755E-08 4.224E-08 5.206E-09
•241 O.OOOE+O0 O.OOOE+O0 9.801E-08 1.320E-08

Total: 8.160E-061I
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\r "iamma Spectroscopy Report generated 2-OCT-1 998 11:03:03
!L

Conrauration : SYS$SYSDEVICE:[GAMMA.SCUSR.ARCHIVE]SMP-30_GE3_80GSANDMG20_5226.CNF;1

-- Sample Information
Sample Title : 44561 1 _

Sample ID :.30 Sample Quantity : 9.36820E+02 G
Sample Type : Soil Sample Geometry : Soil
Sample Number :5226 Spctrm Collector:
Sample Collector: Sample Ana st :

- Sample Deposition Information
Dep. Correction? : No Dep. Duration :
Deposition Start: Deposition End :16-SEP-1998 00:00:00

Sample Decay/Count Information
Sample Date :16-SEP-1 998 00:00:00 Ac uisition date: 2-OCT-1998 10:32:42.
Decay time : 16 10:32:42.66 % dead time : 0.0% 1
Elapsed live time: 0 00:30:00.00 Elapsed real time: 0 00:30:00.66

- Detector Parameters -

Energy cal. Time : 23-SEP-1 998 09:59:35 Energy cal. Oper.:
Detector name : GE3 Counting geometry 800G.Gsand gm20
Effic. Cal. Time : 23-SEP-1 998 09:57:56 Effic. Cal. Oper.:

I I F _ __ _ _ _ _

-- Processing Parameters
nannel :50 End channel :4096

Sensitivity : 3.00000 Gaussian Sens. : 5.00000
Critical level? : No Propagate Errors?: Yes
Empirical EfU? : Yes Library-based eff: Yes
Energy tolerance : 1.50000 Half life ratio : 8.00000 -
Abundance limit : 60.00000 WTM error limit : 3.00000
MDA Width (FWHM) : 3.00000 MDA Confid Level: 5;00000 %

Nuclide Activity Activity MDA MDA
(uCi/G) 2-Sigma Error (uCi/G) 2-Sigma Error

K-40 5.562E-06 8.201 E-07 2.026E-07 2.089E-08
CO-60 0.OOOE+00 O.OOOE+00 2.780E-08 2.667E-09
NB-94 0.000E+00 0.OOOE+00 2.714E-08 3.267E-09
RU-106 0.OOOE+00 0.OOOE+00 2.532E-07 3.772E-08
SB-125 0.OOOE+00 O.000E+00 8.994E-08 1.209E-08
BA-133 O.OOOE+00 O.OOOE+00 3.642E-08 6.042E-09
CS-134 0.OOOE+00 0.OOOE+00 2.487E-08 2.804E-09
CS-137 1.629E-06 1.801E-07 2.949E-08 2.890E-09
CE-144* 0.000E+00 0.OOOE.00 2.024E-07 3.411 E-08

52 -~ t 1 1-
"52 0.OOOE+00 0.OOOE+00 7.436E-08 8.685E-09

- ~ -I I +
226 6.851E-07 1.114E-07 5.933E-08 6.61 8E-09
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TH-232 6.165E-07 1.301 E-07 1.650E-08 '4.568E-09
35 1 .063E -07 4.620E-08 3.862E-08 4.760E-09
241 O.OOOE+OO O.OOOE+OO 8.958E-08 1.207E-08

.. .iI II

i i I I
-4 4- I 4 ~

i I I I
I I .1
I I I I

Total: 8.599E-06.t I] I I I111111
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.'" "-amma Spectroscopy Report generated 2-OCT-1998 12:55:43

Conuguration : SYS$SYSDEVICE:IGAMMA.SCUSR.ARCHIVE]SMP32_GE3_800GSANDMG20_5228.CNF;1

--- Sample Information ---

Sample Title :4456 _ I
Sample ID .32 Sample Quantity :8.34640E+02 G
Sample Type : Soil Sample Geometry : Soil
Sample Number : 5228 Spctrm Collector:
Sample Collector: Sample Analyst •

Sample Deposition Information
Dep. Correction? : No Dep. Duration :
Deposition Start: Deposition End : 16-SEP-1998 00:00:00

- Sample Decay/Count Information - I I I
Sample Date :16-SEP-1 998 00:00:00 Acquisition date: 2-OCT-1 998 12:25:26.
Decay time : 16 12:25:26.40 % dead time : 0.0%
Elapsed live time: 0 00:30:00.00 Elapsed real time: 0 00:30:00.53

Detector Parameters ---
Energy cal. Time : 23-SEP-1 998 09:59:35 Energy cal. Oper.:
Detector name : GE3 Counting geometry: 800G__sandr ng20
Effic. Cal. Time : 23-SEP-1998 09:57:56 Effic. Cal. Oper.:

Processing Parameters
aannel : 50 End channel :4096

Sensitivity :3.00000 Gaussian Sens. : 5.00000
Critical level? : No Propagate Errors?: Yes_
Empirical Eft? : Yes Library-based eft: Yes I
Energy tolerance :1.50000 Half life ratio : 8.00000
Abundance limit : 60.00000 WTM error limit : 3.00000
MDA Width (FWHM) : 3.00000 MDA Confid Level : 5.00000 %

Nuclide Activity Activity MDA MDA I
uCi/G) 2-Sigma Error (uCi/G) 2-Sigma Error

K-40 6.970E-06 1.039E-06 2.556E-07 2.636E-08
CO-60 0.000E+00 0.OOOE+00 3.386E-08 3.248E-09
NB-94 0.O0OE+00 O.000E+00 2.520E-08 3.033E-09
RU-106 0.000E+00 0.OOOE+00 2.167E-07 3.228E-08
SB-125 0.OOOE+00 O.OOOE+00 8.718E-08 1.172E-08
BA-133 O.OOOE+00 O.O0OE+00 3.721E-08 6.172E-09
CS-1 34 0.OOOE+00 0.OOOE+
CS-137 4.504E-07 7.420E-0O
CE-144 0.OOOE+00 0.OOOE+l

52 O.OOOE+00 o.OOOE+l
226 7.346E-07 1.183E-0

00 2.86BE-08 3.234E-09
8 3.169E-08 3.106E-09 ____ __ __ ________

JO 2.030E-07 3.420E-08 ________ ______ ____

00 7.28BE-08 8.51 2E-09 ____________

7 5.403E-08 6.028E-09
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- amma, Sctroscopy Repo nerated 2-OCT-1998 12:23:25

Configuration SYS$SYSDEVICE:[GAMM SCUSR.ARCHIVE]SMP31 GE3 800GSANDMG20 5227.CNF;i

-- Sample Information ---
Sample Title : 44561-

Sample ID :.31 Sample Quantity :7.81330E+02 G
Sample Type : Soil Sample Geometry : Soil
Sample Number :5227 Spctrm Collector:
Sample Collector: Sample Ana!st:

Sample Deposition Information ---
Dep. Correction?: No Dep. Duration :Deposition Start: De ositionEnd :16-SEP-1998 00:00:00

-Sample DecaCount Information-
Sample Date 16-SEP-1 998 00:00:00 Acquisition date : 2-OCT-1998 11:53:06.
Decay time : 16 11:53:06.96 % dead time : 0.0% 1
Elapsed live time: 0 00:30:00.00 Elapsed real time: 0 00:30:00.56

S -Detector ParametersI
Energy cal. Time : 23-SEP-1 998 09:59:35 Energy cal. O er.:
Detector name : GE3 Counting geometry: 800G-.sand mg20
Effic. Cal. Time : 23-SEP-1 998 09:57:56 Effic. Cal. Oper.:

Processing Parameters ---
L. ,hannel : 50, End channel : 4096
Sensitivity : 3.00000 Gaussian Sens. : 5.00000
Critical level? : No Propagate Errors?: Yes
Empirical Eff? : Yes Library-based eff: Yes
Energy tolerance: 1.50000 Half life ratio : 8.00000
Abundance limit : 60.00000 WTM error limit :3.00000
MDA Width (FWHM) : 3.00000 MDA Confid Level : 5.00000 %

Nuclide Activity Activity MDA MDA
(uCi/G) 2-Sigma Error (uCi/G) 2-Sigma Error

K-40 7.174E-06 1.038E-06 3.236E-07 3.337E-08
CO-60 0.OOOE+00 O-000E+00 3.485E-08 3.343E-09
NB-94 0.000E+00 0.000E+00 2.882E-08 2.956E-09
RU-106 O.OOOE+00 0.OOOE+00 2.884E-07 4.297E-08
SB-125 0.OOOE+00 0.OOOE+00 9.063E-08 1.219E-08
BA-133 0.OOOE+00 0.OOOE+00 4.165E-08 6.909E-09
CS-134 0.OOOE+00 0.000E+00 3.281E-08 3.700E-09
CS-137 3.805E-07 6.177E-08 3.749E-08 3.674E-09
CF.-144 0.OOOE+00 0.O00E+00 2.177E-07 3.669E-08

'52 0.OOOE+00 O.OOOE+00 7.854E-08 9.173E-09
226 8.215E-07 1.381 E-07 6.156E-08 6.868E-09
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FTH-232 6.007E-07 1.343E-07 5.013E-08 .6.543E-09
.35 8.593E-08 4.853E-08 3.787E-08 4.667E-09
•241 O.OOOE+O00 O.OOOE+O0 9.400E-08 1.266E-08

ITotal: 8.842E-06 I .

ii '±4
__ I ITotal: 8.642E-06

Page 2



10 .. IIA&

7.N-

!V

DAT No

.'6 24 HUR

/ ICKLREORCOCOP



TELEPHONE CONVERSATION LOG

PERON .Richard Lovello ORGANIZATION: TELEPHONE NUMBER:

* US Army Ft. Monmouth 732-427-4427

LICENSE NUMBER: DOCKET NUMBER: MAIL CONTROL NUMBER:

29-01022-06; 29-01022-14 030-05248; 030-29741 127060; 127061

PERSON CALLING: Steve W. Shaffer (610) 337-5256
USNRC Region I FAX Numbers

475 Allendale Road (610) 337-5269 or
King of Prussia, PA 19406 (610) 337-5393

SUBJECT: Need for Additional Information Regarding Release Request.

SUMMARY:

I requested that their December 2, 1999 letter be resubmitted. Item 3
discussed additional sampling for averaging, I requested that the data
be submitted. I also pointed out that the current letter had not been
signed.

ACTION REQUIRED/TAKEN: Milestone 15.

SIGNATURE* DATE:. December 6, 1999

Steve W. Shaffer

OFICIAL RECORD COPY ML 10
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DEPARTMENT.OF THE ARMY
HEADQUARTERS, US ARMY COMMLNJ8CAU -ELEGCTRONCS COMMAND

AND. FORT MONMOuTi
TO FORT MONMOUIHf NEW JERSEY 07703-5000

ATTENTION OF

December 2, 1999

U--.5

Directorate for Safety.

U.S. Nuclear Regulatory Commission
Region I
DNMS
Attention: Mr. Steven W. Shaffer
475 Allendale Road
King of Prussia, Pennsylvania 19406-1415

Dear Mr. Shaffer:

This refers to U.S. Nuclear Regulatory Commission (NRC) License Number
29-01022-06, Docket Number 030-05248; NRC License Number 29-01022-14, Docket
Number 030-29741; and to the Radiological Characterization Plan for the U.S.
Army Evans Area, Fort Monmouth, Wall Township, New Jersey, dated September
1996.

We have enclosed our responses to your questions in our conversation, of
8 November 1999. Your questions addressed concerns with the Report,
Radiological Status Survey of Buildings, Sewer System and Soil in Survey Zones
Three and Four at Evans Area, Fort Monmouth, New Jersey, conducted August 1996
to June 1999, Volumes 1 through 5.

As before, we are requesting that permission be granted for the.
unrestricted radiological release for public use of the buildings and land
addressed by this survey report. We are also requesting that you amend the
aforementioned NRC Licenses to reflect this release for unrestricted use.

Our points of contact
(732) 427-4427/3112, ext.
(732) 542-7161.

are Mr. Richard Lovell or the undersigned, Voice on
6441/6427; or Facsimile'(732) 532-6403 or

.Sincerely,

Atr*-?¶. Director
Directorate for Safety

Enclosure

Ped an@R Pl jo

/ 17o, OA.7 o6 f

DEC -6 Ig9MFRAX 2 EL=Dn2r.
OFFICIAL RECORD COPY



RESPONSE TO NRC QUESTIONS ON EVANS AREA ZONE 3 & 4 RADIOLOGICAL
SURVEY REPORT

1. The following calculation is used to determine the scanning
MDAs during alpha/beta scan surveys:

4 6cpm)
4.65 k CM

2 lr (min)MDA dm10)
e (cpm / dpm) x AP I 00cm 2

Rb = background rate in counts per minute
MDA.= minimum detectabk activity

= meter time constant in minutes
E detector efficiency in counts/disintegration
Pa active probe area in cmf
dpm r disintegrations per minute
cpm = counts per minute

The calculation uses 2 for the assumption that the probe
width scanning time is a two time constants per probe width.
However, we scan for longer times on occasion in order to
keep our MDA values below 25% of the guideline. The 2 in the
equation changes accordingly to the number of time constants
used during'the scan.

2. Unaffected status final surveys were taken in many buildings
throughout zones 3 and 4. The buildings were small or large,
containing smaller unaffected areas. For this reason,
buildings and portions of buildings were grouped together as
survey units. The survey units were based on post location
as well as size and availability at the time of survey. The
final report for zones 3 and 4 has the buildings listed by
zone, in a purely numerical order, without regard to survey
unit. The following survey units are amended to the report.

Zone 3- Buildings 9092, 9093, and 9097 are a single survey
unit. Buildings 9085, 9120, 9153, and 9155 are a single
survey unit. Buildings 9334, 9342, 9344, and 9375 are a
single survey unit. Buildings 9393, 9400, 9602, 9614, 9621,
and 9629 are a single survey unit. The unaffected areas of
buildings 9036A, 9036B, 9036C, and 9036D are a survey unit.
The unaffected areas of buildings 9037A, 9037B, 9037C, and
9037D area a survey unit. The unaffected areas in buildings
9017, 9034, 9010A, 9010B, 9010C, and 9010D are a survey unit.



K

Zone 4- Buildings 9104, 9396, 9610, and 9616 are a single
survey unit. The unaffected areas of buildings 9105, 9055,
and 9053 are a survey unit. The unaffected areas of-
buildings 9041 and 9042 are a survey unit.

3. The soil samples collected throughout the zones 3 and 4 open
lands were taken as one unaffected survey unit. However,
elevated readings were found in eleven soil samples in zones
3 and 4. The elevated sample locations were investigated by
performing additional soil samples at each of the elevated
locations. At each elevated sample location, an additional
sample was taken at the same location, as well as one
additional sample taken.one meter to the North, East, South,
and West, for a total of five follow-up samples. No activity
above background was noted in the follow-up investigative
surveys. Comparable sample analysis. activities can be found
in the background soil samples taken from Charles Wood Area.
The elevated activity was determined to be a variation in
background due to these sample locations being rainwater run-
off areas located near downspouts around buildings.



TELEPHONE CONVERSATION LOG I II
VERSON CALLED: Richard Lovell ORGANIZATION: TELEPHONE NUMBER:

US Army Ft. Monmouth 732-427-4427

LICENSE NUMBER: DOCKET NUMBER: MAIL CONTROL NUMBER:

29-01022-06; 29-01022-14 030-05248; 030-29741 127060; 127061

PEO CALLING: Steve W. Shaffer (610) 337-5256
USNRC Region I FAX Numbers

475 Allendale Road (610) 337-5269 or
King of Prussia, PA 19406 (610) 337-5393

SUBJECT: Need for Additional Information Regarding Release Request.

SUMMARY:

I requested that a demonstration be submitted demonstrating that their
scanning set ups were capable of identifying contamination at 25% of the
release criteria.

I requested that they submit a detailed description of their survey unit
breakdown. I informed them that a number of their soil samples exceeded
their soil release criteria and therefore would need to have been
surveyed as affected areas.

ACTION REUIRED/TAKEN: Have the MILESTONE 15 deleted from the system.

SIGNATURE: DATE: November 8, 1999

Steve W. Shaffer

OFFICIAL RECORD COPY ML 10
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DEPARTMENT OF THE ARMY
HEAD RTERS. US ARMY COMMUNICATIONS-ELECTRONICS COMMAND / 16

AND FORT MONMOUTH
REPLY TO FORT MONMOUTH, NEW JERSEY 07705000
ALTENMUON OF

October 22, 1999

Directorate for Safety

U.S. Nuclear Regulatory Commission
Region I
DNMS
Attention: Mr. Steven W. Shaffer
475 Allendale Road
King of Prussia, Pennsylvania 19406-1415

Dear Mr. Shaffer:

This refers to U.S. Nuclear Regulatory Commission (NRC) License Number
29-01022-06, Docket Number 030-05248; NRC License Number 29-01022-14, Docket
Number 030-29741; and to the Radiological- Characterization Plan for the U.S.
Army Evans Area, Fort Monmouth, Wall Township, New Jersey, dated September
1996. Control numbers 127060 and 12K061 were assigned to this correspondence
by your office. 7

We have enclosed our responses to your questions in your letter, dated
22 September 1999. Your questions addressed concerns with the Report,
Radiological Status Survey of Buildings, Sewer System and Soil in Survey Zones
Three and Four at Evans Area, Fort Monmouth, New Jersey, conducted August 1996
to June 1999, Volumes 1 through 5.

As before, we are requesting that permission be granted for the
unrestricted radiological release for public use of the buildings and land
addressed by this survey report. We are also requesting that you amend the
aforementioned NRC Licenses to reflect this release for unrestricted use.

Our points of contact are Mr. Richard Lovell or the undersigned, Voice on
(732) 427-4427/3112, ext. 6441/6427; or Facsimile (732) 532-6403 or
(732) 542-7161.

Sincerely,

JOSEP~H . ANTARSIERO
If' Acting Director

Directorate for Safety

Z l70,6 0/I 776 6
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RESPONSE TO NRC QUESTIONS ON
EVANS AREA ZONE 3 & 4 RADIOLOGICAL SURVEY REPORT

21 October 1999

1. A review of the release limit for removable tritium revealed a
typographical error in Table 1 of the Zone 3 and 4 report. The correct
release limit is 1000 disintegrations per minute (dpm)/100 cm2 . It should be
noted that the analysis results for all tritium smears taken were well below
the revised release criteria of 1000 dpm/100 cm2 .

2. Based on all historical data, findings, and personnel interviews
conducted, it was concluded that there was no reason to expect any
contamination on the walls and ceiling above two meters for over 140
buildings contained within Zone 3 and 4. As well, there were no research and
development operations performed in zones 3 and 4 that could have
necessitated any surveying of the upper walls and ceilings. In addition,
analysis of survey data documentation and the results from surveys below two
meters and the floor area, it was considered appropriate and cost effective
to incorporate a survey protocol where the upper walls above two meters and
ceilings'would only be surveyed if widespread fixed or loose contamination
exceeded 25% of the contamination limits.

3. Based on historical reviews of all records and interviews conducted with
Government and contractor personnel familiar with research and development
activities at the Evans Area, it was concluded that the main parking lot
would be classified as a non-impacted area. This parking lot is located
outside of the security fence and was utilized predominantly as the official
visitors parking lot for the Evans Area. There were no records to indicate
that any radioactive material was ever transported or temporarily stored in
this parking lot. Personnel leaving the Evans Area were required to egress
through a walk-through security building prior to entering the parking lot
area. In order to ensure that no contamination could have been present in
the parking lot, an in-depth review of all radiation protection survey
documentation was performed. During this review, no records were found to
indicate that contamination was ever present in any of the building hallways
and common outdoor walkways located within Zones 3 and 4.

4. Calibration Data Sheets for the Ludlum survey instruments utilizing
either the 43-37 or the 43-89 detectors and Eberline E600 survey instrument
assemblies utilizing either the SPA-8 or the SH380 detectors are provided as
Enclosure 1. The Ludlum 43-89 and 34-37-1 detector probes were used for
scanning purposes where site scanning protocol met the requirements of
NUREG/CR 5849, which is 25% of the contamination guidelines.

5. Based on a detailed review of all survey documentation, all elevated
radiation readings were from natural contaminates found in various building
materials. We evaluated the various construction materials, which revealed
that ceramic tiles, sinks, toilets, urinals, cinderblock and brick walls were
the main sources of these elevated readings. Historical records and
interviews indicated that there was no radiation history for the four
specific buildings identified in your letter dated 22 September 1999. Data
obtained from the radiation protection building documentation files indicates
the following information:



RESPONSE TO NRC QUESTIONS ON
EVANS AREA ZONE 3 & 4 RADIOLOGICAL SURVEY REPORT

21 October 1999

Building Source of Elevated Reading

9011DR27 Ceramic tiles and sinks.
9013R13 Ceramic urinals.
9043R25 Porcelain sinks.
9393R12 Bathroom fixtures.

Based on this data, there was no reason to reclassify any of the buildings
from unaffected to an affected status as required by NUREG/CR-5849.

6. Our interpretation of CR/5849 is that CR/5849 does not clearly address
smaller (<1500 square meter) building/areas as separate survey units. As
well, we understand the minimum requirement for unaffected area survey points
per unit area is an average measurement of one sample point per fifty meters
squared. Our survey protocol for performing surveys in unaffected buildings
of less than 1500 square meters was one sample point per fifty meters square.
Our data (presented individually by survey unit/building/room) may present
individual cases of survey units totaling less than 30 sample points per that
individual survey unit simply because the surveys unit was less than 1500
square meters. It is noteworthy to mention that, if the total number of
collected data points were combined for zones 3 and 4 unaffected areas, then
the data would show that of 67 unaffected areas inside zones 3 and 4
contained over 3000 sampling points. The average number of sample points
taken for the total number of survey units exceeds the minimum requirements
of CR/5849. In addition, all unaffected areas received a scan of 50% of the
total floor area and a minimum 10% of the total wall area.

!ones 3 and 4, respectively, were each classified as unique land survey
units, however the sampling locations were biased such that they were taken
adjacent to affected buildings located in zones 3 and 4. Data analysis
confirms that both survey units (zones 3 and 4) contained more than 30
samples per unit, i.e., Zone 3 contained 187 soil samples and Zone 4
contained 110 soil samples.

7. A review of historical records and interviews indicates that there was no
radiation history associated with building 9053. A review of the radiation
protection building documentation files indicated that the source of elevated
readings was from naturally occurring isotopes found in the composition of
the sink material. Based on this information, no additional surveys were
taken around the sink trap.

8. All soil data has been converted to net results. This data is provided
as enclosure 2.

9. This information was provided and coordinated under separate cover, dated
23 September 1999.

2



September 22, 1999

Docket No. 030-05248 License No. 29-01022-06
030-29741 29-01022-14

Control No. 127060
127061

Joseph M. Santarsiero
Acting Director, Safety Risk Management
Department of the Army
U.S. Army Communications Electronics Command
AMSEL-SF-RER

Ft. Monmouth, NJ 07703-5024

Dear Mr. Santarsiero:

This Is In reference to your letter dated July 14, 1999, requesting to amend Nuclear Regulatory
Commission License Nos. 29-01022-06 and 29-01022-14. In order to continue our review, we
need the following additional Information:

1. Table I on page 11 .in Section 2 provides your release criteria. Row I provides your
tritium release criterion which Is listed as 2000 disintegrations per minute (dpm)I 100 cm2

removable. The NRC criterion for release for unrestricted use for removable tritium Is
1000 dpm/ 100 cm2 . Please provide a revised release criterion for tritium.

2. Surveys were not performed of the upper walls and ceilings of affected areas.
NUREG/CR-5849 methodology would normally require surveys to be performed of the
upper walls and ceilings of affected areas, however there are cases where surveys
would not be required. Please provide either a detailed justification why surveys would
not be required or the surveys.

3. Item 7 of Section 2 listed on page 15 lists the main parking lot as non-impacted. Past
experience at numerous decommissioning sites has demonstrated that parking lots
regularly can become contaminated at sites where radiological work has been performed
over an extended period of time. Please provide your justification for classifying the
parking lot as non-impacted or alternatively you could provide surveys of the parking lot.

4. Your submittal provides descriptions of the instruments used and the regular checks
performed on them. It however, did not provide the calibration data for these
instruments. Please provide the calibration data for the instruments used during your
surveys. Also provide all the data on the instruments that were used for the scans.

MLIO



J. Santarslero 2
Department of the Army

5. NUREG/CR-5849 methodology requires reclassification of unaffected areas to affected
areas if contamination in excess of 25 percent of the guideline value is Identified.
Numerous examples where Identified during the NRC review of data points in excess of
25 percent of the guideline values were reported for unaffected areas. Some examples
are Building 9011D R27, Building 9013 R13, Building 9393 R12, and Building 9043
R025. Please explain your reasoning for this apparent deviation from NUREG/CR-5849
methodology.

6. NUREG/CR-5849 methodology requires a minimum of 30 random sample points for
unaffected survey units. A significant fraction of your unaffected survey units have less
than 30 samples. Also, the survey units for open land areas are not clearly defined. As
presented they appear to also not contain 30 samples per survey unit. Please explain
your reasoning for this apparent deviation from NUREG/CR-5849 methodology.

7. The surveys of Building 9053 showed that there was some residual contamination in the
sink in room 103. Were any surveys or scans taken of the sink trap for that sink? If so,
please include them with your response to this letter.

.8. All of the soil data provided in this submittal is In gross form. Please convert this data to
net results so that they may be more easily compared with the release criteria.

9. Your September 10, 1999, letter roughly defines an area which is to be excluded from
this release request. Please provide a detailed description of the area to be excluded
from the release, Including a diagram in your response would be very helpful.

We will continue our review upon receipt of this Information. Please reply In duplicate to my
attention at the Region I Office and refer to Mail Control Nos. 127060 and 127061. If you have
any technical questions regarding this deficiency letter, please call me at (610) 337-5256.

If we do not receive a reply from you within 30 calendar days from the date of this letter, we shall
assume that you do not wish to pursue your application.

Sincerely,

Original signed by Steven W. Shaffer

Steve W. Shaffer
Health Physicist
Decommissioning and Laboratory Branch
Division of Nuclear Materials Safety

Enclosures:
10 CFR Parts 19, 20, and 30
NUREG/CR-5849

A'
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J. Santarsiero
Department of the Army
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This is to acknowledge the receipt of your letter/application dated

7'-/*-- V• , and to Inform you that the initial processing which
Includes an administrative review has been performed.

.40n Tho aj/- 4 /.0 g ý •-lq
4There were no administrative omissions. Your application was assigned to a
technical reviewer. Please note that the technical review may identify additional
omissions or require additional information.

[E Please provide to this office within 30 days of your receipt of this card

A copy of your action has been forwarded to our Ucense Fee & Accounts
Receivable Branch, who will contact you separately If there Is a fee Issue Involved.

Your action has been assigned Mail Control Number 1 2 7 0 6 1
When calling to Inquire about this action, please refer to this control number.
You may call us on (610) 337-5398, or 337-5260.

mr to 132 W Sincerely,
war0 Ucenslng Assistance Team Leader



DEPARTMENT OF THE ARMY
HEADQUARTERS. US ARMY COMMUNICA11ONS-EECTRONICS COMMAND

AND FORT MONMOUTH
FORT MONMOUTH, NEW JERSEY 07703-5000

ATTENTION OF
July 14, 1999

Directorate of Safety Risk Management

U.S. Nuclear Regulatory Commission
Region I
DNMS
Attention: Mr. Steven W. Shaffer
475 Allendale Road
King of Prussia, Pennsylvania 19406-1415

This refers to U.S. Nuclear Regulatory. Commission (NRC) License Number
29-01022-06, Docket Number 030-05248; NRC Licence Number 29-01022-14, Docket
Number 030-29741; and to the draft Radiological Characterization Plan for the
U.S. Army Evans Area, Fort Monmouth, Wall Township, New Jersey, dated
September 1996.

We are providing you with Report, Radiological Status Survey of Buildings,
Sewer System and Soil in Survey Zones Three and Four at Evans Area,
Fort Monmouth, New Jersey, conducted August 1996 to June 1999, Volumes 1
through 5, for your review and approval. This survey report addresses areas
within Zones three and four. We are requesting that permission be granted for
the unrestricted radiological release for public use of the buildings and land
addressed by this survey report. We are also requesting that you amend the
aforementioned NRC Licenses to reflect this release for unrestricted use.

Our points of contact are Mr. Richard Lovell or the undersigned, Voice on
(732) 427-4427/3112, ext. 6441/6427; or Facsimile (732) 532-6403 or
(732) 542-7161.

Si cerely,

JOSEPH M /SANTARSIERO
Acting D kector, Safety

Risk Management

Enclosure

Copy Furnished:

Commander, U.S. Army Materiel Command, ATTN: AMCSF and AMCSO, 5001 Eisenhower
Avenue, Alexandria, Virginia 22333-0001 (w/o encl)

Commander, U.S-. Army Environmental Center, ATTN: SSIM-AEC-ERO
(Todd Beckwith), Aberdeen Proving Ground, MD 21010-5401 (w/encl)

Commander, U.S. Army Communications-Electronics Command, ATTN: AMSEL-DCS,
Fort Monmouth, NJ 07703 (w/o encl)

Commander, U.S. Army Communications-Electronics Command, ATTN: AMSEL-PE-PD,
Fort Monmouth, NJ 07703 (w/o encl)

Commander, U.S. Army Garrison, ATTN: SELFM-PW-EV, Fort Monmouth, NJ 07703
(w/o encl)

1 2?061
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(FOR LFMS USE)
INFORMATION FROM LTS

BETWEEN:

License Fee Management Branch, ARM
and

Regional Licensing Sections

* Program Code: 03222
* Status Code: 0
* Fee Category: EX 3P IC 2C
* Exp. Date: 20031031
* Fee Comments: 2C IS THORIUM V
: Decom Fin Assur Reqd: N

LICENSE FEE TRANSMITTAL

A. REGION

1. APPLICATION ATTACHED
Applicant/Licensee: ARMY, DEPARTMENT OF THE
Received Date: 19990720
Docket No: 3029741
Control No.: 127061
License No.: 29-01022-14
Action Type: Amendment

2. FEE ATTACHED
Amount:
Check No.:

3. COMMENTS
-X-7 ba6

Signed ----
Datef1

B. LICENSE FEE MANAGEMENT BRANCH (Check when milestone 03 is entered /__/)

1. Fee Category and Amount:

2. Correct Fee Paid. Application may be processed for:
Amendment
Renewal
License

3. OTHER

Signed .. . . . . . . .
Date

EE LXME


