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Michael Weber, Chief

Fuel Cycle Licensing Branch
Nuclear Regulatory Commission
Washington, DC 20555-0001

Dear Mr. Weber:

This letter serves to transmit to the U.S. Nuclear Regulatory
Commission (NRC) the preliminary analytical results of soil samples
collected by the U.S. Environmental Protection Agency (EPA) from the
Newfield Landfill (Landfill) during June 1997. It should be noted
that the Landfill is located adjacent to the Shieldalloy Metallurgical
Corporation (Shieldalloy) Superfund Site (Site) in the Borough of
Newfield, Gloucester County, New Jersey. As you are aware,
Shieldalloy is currently licensed by the NRC to possess and store
uranium, thorium and their associated decay products at the Site.
Further, Shieldalloy’s operations have resulted in the storage of
radioactive slag and baghouse dust at the Site adjacent to the
Landfill.

The above-mentioned June 1997 soil sampling event was conducted by EPA
in an attempt to clarify whether the Landfill had been impacted by
contaminant migration from the Site. As part of this sampling event,
soil samples were collected at the approximate locations displayed on
Figure 1. The results of gamma, gross alpha and beta analyses of
these samples have been attached. Furthermore, the gross alpha
analytical results are summarized below:

Sample Number Gross Alpha, Sample Number Gross Alpha,
pCi/g pCi/g
1 508 6 22.3
2 335 7 14.0, 15.1
3 v 18.8 8 <6.36
4 23.4 9 10
5 8.13 10 <7.04

Normal gross alpha levels observed in natural soils in central New
Jersey range from 5 to 20pCi/g with results usually falling within the
upper end of this range. Based upon these findings, EPA has
determined that soil samples 1 and 2, which were collected immediately
adjacent to the Site fence line, exhibit radiological contamination '
well above background. Furthermore, EPA believes that this data i¢§:{>!
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displays probable radiological contamination in soil samples 3, 4 and
6, 'which were collected on a road which runs parallel to the Site

fence line.

Due to the proximity of the Landfill to the Site, and the presence of
elevated gross alpha levels in soil samples collected immediately
adjacent to the Site, EPA believes that the radiological contamination
at the Landfill may have originated from the Site. Please note that
EPA is currently analyzing the above-referenced soil samples for
specific radioisotopes, which should shed more light on the origin of
the radiological contamination at the Landfill. Once available, the
results of the isotopic analysis will be provided to the NRC.

EPA believes that it may be beneficial at this time for the agencies
with regulatory authority over environmental and radiation matters at
the Site to jointly discuss the implications of the attached sampling
results. Therefore, EPA recommends that a conference call be
scheduled between the appropriate representatives of the NRC, EPA and
the New Jersey Department of Environmental Protection to discuss these

sampling results.

If you have any questions regarding this matter or wish to schedule a
conference call to discuss the attached sampling results, please have
your staff contact Joseph Gowers, the EPA Project Manager for the
Site, at (212} 637-4413.

Sincerely yours,
o
/' s -
Cra g\ A~ ‘

Carole Petersen, Chief
New Jersey Remediation Branch

Attachments
cc: H. Astwood, NRC
B. Venner, NJDEP
D. Gaffigan, NJDEP
T.

Amidon, NJDEP



LEGEIND
LEACIA R AND BYRASOUTT
STORATL AREA
MANUFACTURNG ANTA

UNDEVELORED Piant PROPTXTY

N2 GuRoUIL EASTIwATIA
DU AREs

oo o

TR WANPAD VIBRA DRGAEASNG wu?
T T B wooon
[} L o a - M % HAC (COMTROLED) ARLA
| 7 z -
ool = fonz DI0Z(A} == , /DU "///1/ ALAOAD BOING ANCA
\ \\8 i ";//// > B UNOCROROUND STOVAGE fanm
\ & TRAIRAGE DITOH FOR WKANPRO m‘c‘ﬂ o lf/,/f- ew -

WASTEWATER s
TREATMENT
FACILITY

TRC Ermronmarml (203) 289-8831
SHIELDALLOY METALLURGICAL CORPORATION
. NEWFIELD, NEW JERSEY

L N TRC s Cotana
[ / \ v\ e
Vo (’\

FIGURE 1




(€0 ST,

g 3 UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

H - - OFFICE OF RADIATION AND INDOOR AIR

33; M Z National Air and Radiation Environmental Laboratory

’%:, QOQ 540 South Morris Avenue, Montgomery, AL 36115-2601
4 prote” (334) 270-3400

September 10, 1997
MEMORANDUM

*evaluation of trends or the comparison of two groups ‘of samples

SUBJECT: Radioanalytical Results for
Newfield Landfill Site
Soil Samples

“TotinG gg;‘cja.‘efﬁa% Sugge
Monitoring and Anffytical Services Branch

Mark P. Winslow, Coordinator
-Radiation Health and Safety Program

ttached are the'results of gamma and gross alpha and beta analyses on soil samples

. ;"col]ected at Newfield Landfill Site. The samples constitute NAREL batch number 97-00121 'I‘he?_;l -
'results of further analyses will be sent as they are completed. SR

Radiochemical analyses usually require the subtraction of an instrument background
measurement for a gross sample measurement. Both values are positive, but when the sample”
activity is low, random variations in the two measurements can cause the gross value to be less
than the background, resulting in a measured activity less than zero. Although negative activities
have no physical significance, they do have statistical signifi cance as for example in the :

For all analyses except gamma spectroscopy, it is the policy of NAREL to report results
as generated, whether positive, negative, or zero, together with the 2-sigma measurement '
uncertainty and a sample-specific estimate of the minimum detectable concentration (MDC)

" The activity, uncertainty, and MDC are given in the same units. The activity and 2-sigma

uncertainty for a radionuclide measured by gamma spectroscopy are reported only if the nuclide
is detected; so, the results of gamma analyses are never zero or negative. Nuclides that are not
detected do not appear in the report, with the exception of Ba-140, Co-60, Cs-137, I-131, K-40,
Ra-226, and Ra-228. If one of these seven nuclides is undetected, NAREL reports it as “Not ~
Detected,” or “ND,” and provides a sample-specific estimate of the MDC.



Specific information concerning all aspects of the radiological analysis of the samples is
contained in the batch case narratives of the data packages. If you have any questions concerning
the results, please contact me at (334) 270-3450.

« Attachments

cc: Paul Giardina, EPA/Region 2, w/o attachments
Mary Clark, (6601J), w/o attachments
Sam T. Windham, NAREL
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. UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
NATIONAL AIR AND RADIATION ENVIRONMENTAL LABORATORY

CASE NARRATIVE

GAMMA SPECTROMETRY RESULTS

Project Name: wii
NAREL Batch #: 97-00121
I.  RECEIPT
A. Sample Information
NAREL Client Sample  Date Date
Sample ID Sample ID Matrix Collected  Received
RONL97.05384 . NF1 Soil  06/23/97 06125197
R R2NL 97.05385 ‘ NF2 Soil 06/23/97  06/25/97 .. 08/06/97
T R2NL 97.05386 NF3 Soil 06/23/97 06/25/97  -07/16/97
R2NL 97.05387 NF4 Soil - » 06/23/97 06/25/97 07/16/97
R2NL 97.05388 NF5 “Soil - 06/23/97  06/25/97  07/16/97 -
R2NL 97.05389  NF6 Soil -06/23/97 06/25/97 07/28/97
. R2NL 97.05390 NF7 Soil 06/23/97  06/25/97  07/28/97 .
R2NL 97.05391 NF8 Soil 06/23/97  06/25/97 - 07/16/97
" R2NL 97.05392 NF9 Soil 06/23/97 06/25/97 - 07/17/97
. R2NL 97.05393 NF10 Soil 06/23/97  06/25/97 07/17/97
B. Documentation
Exceptions: No exceptions were encountered.
I. . ANALYSIS

A. Holding Times:

B.  Preparation
Exceptions: .

C. Analytical
Exceptions:

9710270123 971017
2oa°7ADGCK 04007102
C PDR

_ No limits on holding times were set. .

1

—

5

No exceptions were encountered. .~ ..

No exceptions were encountered.
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D.

. General
Information:

" each activity. Although in this report we do'p'roviq?;: ol
the calculated activities for these radionuclides we'
- . recommend that the results be used onlyasa

A

GAMMA
NAREL Batch #: 97 00121
PAGE 2

The reporting format lists the gamma emitters in
alphabetical order. The activity and 2-sigma
uncertainty for radionuclides measured by gamma

. spectroscopy are reported only if the nuclide is

detected. Nuclides that are not detected donot
appear in the report, with the exception of Ba-140,”
Co-60, Cs-137, I-131, K-40, Ra-226 and Ra-228. If
one of these seven nuclides is undetected, NAREL '

_reports it as “Not Detected” or “ND”, and provides

a sample-specific estimate of the MDC.

Due to potential spectral interferences and other
possible problems associated with the determination
of the activity of certain radionuclides, the act1v1t1es

_ for Th-234, Pa-234m, Ra-226, and U-235 are - - -

sub;ect to greater pos51bIe error than other

_ commonly reported radionuclides. It should be .
noted that this potential error is notincluded inthe ©. "~ -

two-sigma counting error which is reported with

qualitative means of indicating the presence of these '
radionuclides and not as a quantitative measure of .

" their concentration. The results for these nuclides -~

are not used in the evaluation of quality control
samples. Furthermore, because of mutual .
mterference between Ra-226 and U-235, NAREL’
gamma analysis software tends to overestimate the
amounts of these nuclides whenever both are present
ina sample Lower estimates for Ra-226 activities

" can be obtained from the reported activities of its

decay products, Pb-214 and Bi-214, which are likely
to be somewhat less than the Ra-226 activity ‘

because of the potentlal escape of radon gas.’
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" Quality Assurapce Project Plan, both technically and for completeness, ther than

-following 51gnatures

v )

GAMMA
NAREL Batch #: 97-00121
PAGE 3

NAREL’s gamma spectroscopy software corrects
activities and MDCs for decay between collection
and analysis, but only up to a limit of ten half-lives.
So, if the decay time for a sample is- more than ten-
half-lives of a radionuclide, that nuclide will almost
always be undetected and the reported MDC will be
meaningless. This is usually a problem only for
short-lived radionuclides, such as I-131 and Ba-140,
when there is a long delay between collection and
analysis.

QUALITY CONTROL

All replicate analyses met NAREL QC eriteria.

I certify that this data package complies with the terms and condxtlon:s'

the exceptions detailed above. Release of the data contained in this packa_ge has
been authorized by the Chief of the Monitoring and Analytical Services Branch and
the NAREL Quality Assurance Coordinator, or their des1gnees as venﬁed by the

ames B. Moore ) Date
Quality Assurance Coordinator SRR i

217474
JghxGriggs, Ph.D.¢/ ; Date

: ,Chief, Monitoring ,
- and Analytical Services Branch
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
NATIONAL AIR AND RADIATION ENVIRONMENTAL LABORATORY

GAMMA SPECTROMETRY RESULTS

Newfie]d Landfill
NAREL Sample #:  R2NL 97.05384

Project Name: A

et

- Dafe Collected: 06/23/97

Client Sample ID: NF1

NAREL Batch#  97-0012]

Wet weight: Z_S_QS_g

Date Received: 06/25/97 Dry weight: 216.1g
Date Analyzed: 07/29/97 Ash weight: 173.3.¢
Method: EPA 901.1 Vol/Wt Prepared:  159.0 gdry
Matrix: Soail Activity units: ~ pCi/gdry
Detector ID: GEl1l
:.».% Analytical Results =~
Nuclide Activity 20 Uncertainty
Ba-140 .- ND - 1.30E+00 .
Be-7 8.06E-01 - 4.40E-01 R
Bi-212 1.57E+01 5.12E-01
Bi-214 - 6.46E+00 8.73E-02 - Lo
Co-60 - . ND - T 579E—02
Cs-137 ° 6.59E-02 3.07E-02 _
I-131 : ND . . . 1 06E+OO S
K-40 _ 4.47E+00 3.51E-01 ’
Pa-234m* , 5.15E+00 . 2.34E+00
Pb-211 2.46E+00 7.33E-01
Pb-212. A 1.65E+01 1.13E-01
- Pb-214 ~ 7.04E+00 . 8.24E-02
“Ra-223 . | = 2.48E-01 -1.65E-01
Ra-224 © 1.94E+01 9.27E-01
Ra-226*-— | = . 9.89E+00 - 8.21E-01 )
Ra-228 1.60E+01 . 1.44E-01 =7
Rn-219 - " 7.04E-01 - - 207E-01 -
Rn-220" . . 2.81E+01 1.97E+01
Th-228 . 1.10E+01 6.81E+00
. Th-234* 3.03E+00 5.14E-01
T1-208 - 5.26E+00 5.98E-02
U-235% 3.27E-01 .4.86E-02

Notes: ND = Not Detected.

An asterisk (*) indicates a nuclide for which the reported actmty may be sxgmﬁcantly

over- or underestimated.
" Comments:
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, UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
NATIONAL AIR AND RADIATION ENVIRONMENTAL LABORATORY

GAMMA SPECTROMETRY RESULTS

Project Name: - Newfield Landfill Client Sample ID: NE2
NAREL Sample #  R2NL 97.05385 NAREL Batch #  97-00121
Date Collected: 06/23/97 Wet weight: 6761g
Date Received: 06/25/97 Dry weight: 6462 g
Date Analyzed: 08/06/97 Ash weight: 581.6¢
Method: EPA901.1 Vol/Wt Prepared:  119.0 gdry
 Matrix: Soil * Activity units:. pCi/gdry |
Detector ID: GE04
T 00 Analytical Results
" : .
Nuclide Activity 20 Uncertainty MDC
‘Ba-140 'ND - ~ 2.77E+00
Be-7 1.00E+00 4.57E-01 - R
Bi-212 1.13E+01 6.51E-01
Bi-214 4.50E+00 1.08E-01 B Ee et
Co-60 ND 843E-02 .
Cs-137 ~ ND 8.94E-02 o
1-131 ND | 2.78E+00
K-40 1.98E+00 4.61E-01 -
Pa-234m* 3.66E+00 3.00E+00
Pb-212 1.20E+01 - 1.19E-01
Pb-214 5.01E+00 9.42E-02
| Ra223 6.64E-01 2.18E-01
- Ra-224 - -~ 1.09E+01 9.39E-01
Ra-226% 2.05E+00 7.61E-01
Ra-228 1.11E+01 1.78E-01 P
Rn-219 8.85E-01 2.54E-01 B
Th-228 8.59E+00 8.68E+00
Th-234* 3.86E+00 6.06E-01
T1-208 3.75E+00 7.50E-02
U-235* 4.49E-01 4.52E-02

Notes: ND = Not Detected.

- An asterisk (*) indicates a nuclide for which the reported activity may be significantly
over- or underestimated. ' ‘

Comments:
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

NATIONAL AIR AND RADIATION ENVIRONMENTAL LABORATORY

GAMMA SPECTROMETRY RESULTS

Project Name: Newfield Landfill Client Sample ID: NF3
NAREL Sample #  R2NL 97.05386 NAREL Batch #  97-00121
- Date Collected: 06/23/97 Wet weight: 10840 g
Date Received: - 06/25/97 Dry weight: 1083.4 g
Date Analyzed: 07/16/97 Ash weight: 10444 ¢g
Method: EPA901.1 Vol/Wt Prepared:  638.0 gdry
Matrix: ~ Soil Activity units: pCi/gdry
Detector ID: GEM4
“7 Analytical Results
;) ,
Nuclide Activity 20 Uncertainty - MDC’
Ba-140 ND 1.76E-01 .
Be-7 1.55E+00 1.15E-01 '
Bi-212 4.61E-01 1.15E-01
Bi-214 '3.82E-01 - 2.34E-02 EEE e
Co-60 ND S 1.85E-02 -
Cs-137 1.21E-02 - -~ 7.38E-03 ’
I-131 ND ' 1.04E-01
K-40 1.34E+00 - L.73E-01 -
Pb-212 . 5.68E-01 2.29E-02
Pb-214 4.29E-01 2.11E-02
Ra-224 3.21E-01 1.84E-01 .
- Ra-226* 1.06E+00 2.49E-01 . -
Ra-228 - - 5.35E-01 2.82E-02 L
T1-208 1.81E-01 1.15E-02 ’ |

Notes: ND = Not Detected.

An asterisk (*) indicates a nuclide for which the reported act1v1ty may be s1gmﬁcant1y .

over- or underestimated.

Comments:
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
NATIONAL AIR AND RADIATION ENVIRONMENTAL LABORATORY

GAMMA SPECTROMETRY RESULTS

Project Name: Newfield Landfill Client Sample ID: NF4
NAREL Sample #:  R2NL 97.05387 NAREL Batch #:  97-00121
Date Collected: ~ 06/23/97 Wet weight: 904.0¢g"
Date Received: 06/25/97 Dry weight: 9034¢g
Date Analyzed: 07/16/97 Ash weight: 8853¢g
Method: EPA 9011 Vol/Wt Prepared:  633.0gdry
Matrix: - " Sail _  Activity units: pCi/gdry
Detector ID: -+ - GEQOS ”
2 “=+ Analytical Results
1 Nuctide Activity 20 Uncertainty . MDC |
Ba-140 - ND - 1.86E-01 -
Be-7 - 1.04E+00 9.36E-02 : :
Bi-212 7.71E-01 . 1.03E-01
Bi-214 ' 5.58E-01 2.58E-02 e T
Co-60 ND L 1.59E-02
T Cs137 1.25E-02 6.52E-03 B
I-131 ND ' 1.10E-01
- K40 2.16E+00 . 1.50E-01
Pa-234m* _— 9.33E-01 . 1.24E+00
Pb-212 .~ 7.79E-01 - 2.55E-02
Pb-214 6.22E-01 : 2.44E-02
Ra-224 - S5.80E-01 - 2.05E-01 :
Ra-226* - 1.19E+00 - 2.84E-01 RN
Ra-228 ' 6.72E-01 _ 3.00E-02 ‘ :
Th-234* ".— 3.69E-01 . 1.98E-01 .
T1-208 ~ 2.42E-01 1.45E-02 -

Notes: ND = Not Detected
"An asterisk (¥) indicates a ‘nuclide for which the reported act1v1ty may be mgmﬁcantly

over- or underestimated.

Comments:



o o

UNITED STATES ENVIRONMENTAL PROTECTION AGENCY -
NATIONAL AIR AND RADIATION ENVIRONMENTAL LABORATORY

GAMMA SPECTRCMETRY RESULTS

Project Name: ~ Newfield Landfill ' Client Sample ID: NE3

NAREL Sample #:  R2NL 97.05388 NAREL Batch #:  97-00121
Date Collected: 06/23/97 Wet weight: 656.6 g
Date Received: - 06/25/97 Dry weight: 6563¢g
Date Analyzed: 07/116/91 Ash weight: 6405¢g
Method: EPA 901.1 Vol/Wt Prepared:  325.0 gdry
Matrix: Soil ' . Activiiy units: pCi/gdry
Detector ID: , G_E_Q_é |
- Analytical Results
¥ _
" Nuclide Activity 26 Uncertainty MDC
.| Ba0 . ND | 1.68E-01 _ -
o - Be7 1.21E+00 9.30E-02 : R
Bi-212 - .. 411E-01 9.40E-02
' Bi-214 : 2.36E-01 - 2.54E-02 o -
Co-60 . ND L ‘ ' ' 1.52E-02
-Cs-137 1.18E-02 6.36E-03 S
I-131 '_ ND a . - 1.05E-01
K-40 1.31E+00 1.78E-01 '
Pb-212 o 3.69E-01 2.85E-02
Pb-214 2.74E-01 2.42E-02
Ra-224 : © 2.76E-01 2.35E-01
Ra-226* . 5.64E-01 ] 2.58E-01
“Ra-228 . - |° 3.65E-01 2.44E-02
T1-208 1.14E-01 1.32E-02

Notes ND = Not Detected. o N
An asterisk (*) indicates a nuclide for which the reported act1v1ty may be 51gmficant1y
over- or underestimated. ’

Comments:
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
NATIONAL AIR AND RADIATION ENVIRONMENTAL LABORATORY

GAMMA SPECTROMETRY RESULTS

Project Name: Newfield Landfill Client Sample ID:  NF6
_-NAREL Sample #:  R2NL 97.05389 NAREL Batch #  97-0012]
- Date Collected: 06/23/97 Wet weight: 5100g
Date Received: 06/25/97 Dry weight: 309.6¢
Date Analyzed: 07/28/97 Ash weight: 434.1¢g
Method: EPA 901. Vol/Wt Prepared: ~ 288.0 gdry
Matrix: Soil Activity units: ~ pCi/gdry
Detector ID: - GEQ6 '
- Analytical Results =
' Nuclide Activity 20 Uncertainty  MDC
Ba-140 ND - 471E-01 .
Be-7 7.26E-0 1.31E-01 R :
Bi-212 8.77E-01 1.39E-01
Bi-214 5.76E-01 3.39E-02 . ST
Co-60 ND 225E-02
Cs-137 490E-02 9.74E-03 B
I-131 ND . 3.90E-01
~ K40 2.73E+00 2.28E-01
Pb-212 9.99E-01 . 3.62E-02
Pb-214 6.50E-01 3.08E-02
Ra-223 S5.97E-02 5.04E-02
Ra-224 7.70E-01 - 3.19E-01
Ra-226* 1.28E+00 3.21E-01
.Ra-228 - 9.10E-01 3.79E-02
T1-208 3.22E-01 1.76E-02 i
U-235* 7.85E-02 1.91E-02 =

Notes: ND = Not Detected. ‘
' An asterisk (*) indicates a nuclide for which the reported activity may be significantly
over- or underestimated. ' .

Comments:
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
NATIONAL AIR AND RADIATION ENVIRONMENTAL LABORATORY

GAMMA SPECTROMETRY RESULTS

Project Name: Newfield Landfill Client Sample ID: NF7

'NAREL Sample #: ~ R2NL 97.0539Q NAREL Batch #:  97-00121
Date Collected: 06/23/97 . Wet weight: 6555¢
Date Received: 06/25/97 Dry weight: 655.1¢
Date Analyzed: 07/28/97 ‘ Ash weight: 6394 ¢
Method: EPA 901.1 ' Vol/Wt Prepared:  359.0 gdry
Matrix: - Soil - Activity units: - pCi/gdry
Detector ID: GEQS
© 7. Analytical Results
_ Nuclide ' Activity 20 Uncertainty ~ MDC
Ba-140 N | 30801
- Be-7 1.16E+00 - 1L.OSE-01 R
"~ Bi-212- - 3.50E-01 1.09E-01
Bi-214 ... 295E-01 2.55E-02 LT
Co-60 - ND | 1.77B-02
Cs-137 _ 3.38E-02 . 7.13E-03 LT
131 ND | 2.70E-01
K-40 . L64E+00 1.69E-01 -
Pb-212 . 412E-01 ' 2.29E-02 _ -
Pb-214 3.40E-01 2.27E-02 L . v ,
Ra-224 _ 2.72E-01 » 1.76E-01 » : .
Ra-226% | 6.48E-01 2.60E-01
- Ra-228 . | 3.80E-01 . T 2.77E-02
Th- 234* : 2.83E-01 ‘ 1.85E-01
T1-208 1.36E-01 1.44E-02

‘e— .

Notes: ND = Not Detected. s
' An asterisk (*) indicates a nuclide for whxch the reported act1v1ty may be sxgmﬁcant]y
~over- or underestimated. :

Comments:
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
NATIONAL AIR AND RADIATION ENVIRONMENTAL LABORATORY

GAMMA SPECTROMETRY RESULTS

Project Name: Newfield Landfil] Client Sample ID: NF7
NAREL Sample #  R2NL 97.05390X NAREL Batch #  97-00121
- Date Collected: 06/23/97 Wet weight: 655.5¢
~ Date Received: 06/25/97 Dry weight: 655.1¢g
Date Analyzed: Q7/17/97 - Ash weight: 6394 ¢
Method: EPA 901.1 Vol/Wt Prepared:  359.0 gdry
 Matrix: Soil Activity units: ~ pCifgdry |
Detector ID: ~ GEO2 |
+ = Analytical Results
[ Nuclide Activity 26 Uncertainty . MDC*
Ba-140 - ND = 2 49E-01
© Be-7 © LI2E+00  121E01 e
Bi-212 4.07E-01 - 1.42E-01
© Bi2l4 | 3.12E01 3.41E-02 b Gt
" Co-60 ND o 2.33E-02°
- Cs-137 3.47E-02 9.52E-03 T &
I-131 ND o ~ 1.20E-01
- K40 1.63E+00 2.47E-01 »
Pb-212 . 3.94E-01 - 2.70E-02 o
Pb-214 3.32E-01 2.52E-02
' Ra-224 . 4.67E-01 2.16E-01
. Ra-226* 773E01 270E-01 -
Ra-228 - © - 3.82E-01 - 3.16E-02 .
Th-234* : 2.23E-01 1.91E-01
Ti-208 1.37E-01 ’ 1.29E-02 "
U-235* 5.20E-02 1.58E-02 T

~ Notes: ND = Not Detected.
An asterisk (*) indicates a nuclide for which the reported activity may be significantly
over- or underestimated. '

Comments:
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
'NATIONAL AIR AND RADIATION ENVIRONMENTAL LABORATORY

GAMMA SPECTROMETRY RESULTS

Newfield Landfill
NAREL Sample #: R2NL 97.05391

Project Name;

Client Sample ID: NF8

NAREL Batch #: 97-00121

Date Collected: 06/23/97 Wet weight: 1204.2 g.
Date Received: 06/25/97 Dry weight: 10109¢
~ Date Analyzed: 07/16/97 Ash weight: 998.8¢g
Method: EPA 901.1 Vol/Wt Prepared:  697.0 gdry
Matrix: ~ Sail Activity units:  pCi/gdry
Detector ID: QE_Ll ’
= .
Nuclide . Activity 20 Uncertainty
Ba-140 .|  ND o
Be-7 - L.89E+00 7.09E-02
Bi-212 - 2.21E-01 - 5.60E-02 -
‘Bi-214 1.75E-01 1.28E-02
Co-60 ND . e s
Cs-137 - 1.74E-02 3.88E-03
I-131 ND "
K-40 - 9.44E-01 . 8.67E-02 -
‘Pa-234m* ‘ 4.24E-01 3.42E-01
Pb-212 .1.84E-01 - "1.37E-02
Pb-214 1.93E-01 1.27E-02
Ra-224 ~ LIIE-O01 . . 107B-01
Ra-226* . 3.95E-01 ~71.54E-01
Ra-228 1.77E-01 1.45E-02
T1-208 5. 74E-02 7. 44E 03 -

. Notes: ND = Not Detected.

An asterisk (*) indicates a nuclide for which the reported act1v1ty may be s1gmficantly '

over- or underestimated.

Comments:
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
NATIONAL AIR AND RADIATION ENVIRONMENTAL LABORATORY

GAMMA SPECTROMETRY RESULTS

Project Name: Newfield Landfill Client Sample ID: NF9
NAREL Sample #  R2NL 97.05392 NAREL Batch #:  97-00121
Date Collected: 06/23/97 Wet weight: 2&1,§_g
Date Received: 06/25/97 Dry weight: 9836¢g
Date Analyzed: 07/17/97 " Ashweight: = 9560¢g
Method: EPA 901.1 Vol/Wt Prepared:  644.0 gdry
Matrix: Soil Activity units: pCi/gdry
Detector ID: GE04
© " Analytical Results -~
— ; . E
Nuclide Activity 20 Uncertainty - MDC
~ Ba-140 "~ ND -1.74B-01 ..
- Be7 | . . 970E-01 9.32E-02 Lo
Bi-212 3.08E-01 ~ 9.75E-02 L e e
" Bi-214 2.73E-01 -2.07E-02 SRR
Co-60 .~ ND : 146B:02
-Cs-137 2.07E-02 7.17E-03 A
I-131 : . ND - 9.86E-02
K-40 238E+00 | = 1.90E-0I o
Pb-212 . .'333E-01 - 1L.94E-02
Pb-214 - 3.05E-01 1.94E-02
Ra-224 | 2.19E-01 1.76E-01
Ra-226* 6.26E-01 2.19E-01
Ra-228 - . 295E-01 - | - 227E-02
Th-234* | 5.73E-01 © 1.54E-01 |
T1-208 1.08E-01 - 9.25E-03 P

Notes: ND = Not Detected. ‘ " S o
An asterisk (*) indicates a nuclide for which the reported activity may be s1gmﬁcant]y
. over- or underestimated.

Comments:
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
NATIONAL AIR AND RADIATION ENVIRONMENTAL LABORATORY

GAMMA SPECTROMETRY RESULTS

Project Name: Newfield Landfill Client Sample ID:  NE10
_NAREI Sample #: R2NL 97.05393 NAREL Batch #:  97-00121
- Date Collected: 06/23/97 Wet weight: 10116¢g
Date Received: 06/25/97 Dry weight: 10107 ¢
" Date Analyzed: g 07/17/97 Ash weight: 9804 ¢
Method: | EPA 901.1 © Vol/Wt Prepared:  310.0 gdry
Matrix: _ Soil - Activity units: pCi/gdry =~ '
Detector ID: - GE03 |
e \Analytical. Résults
K ': . . o
"7 Nuclide Activity ' 20 Uncertainty . MDC : “ Sl
Ba-140 ~ ND S 186B01 - |
. Be-7 1 1.39E+00 ~---1.10E-01 R
Bi-212  426B01 - 1.09E-01
Bi-214 3.11E-01 - 2.52E-02 . LT T
Co-60 - ND . | 1.78E02
Cs-137 . 2.57E-02 7.47E-03 LT EE
I-131 ND S 1.11E-01
K-40 1.97E+00 1.93E-01 . :
- Pb-212 .}, 3.79E-01 . , 2.37E-02
Pb-214 3.44E-01 - 2.46E-02
- Ra-224 3.92E-01 : 1.77E-01
Ra-226* 8.26E-01 . 2.76E-01
Ra-228 - 332E-01 - 2.84E-02
TI-208 | 1.05E-01 ~ 1.60E-02
U-235%¢ — | 5.29E-02 1.52E-02

~Notes: ND= Not Detected. SR
An asterisk (*) indicates a nuchde for which the reported act1v1ty may be s1gmﬁcant1y o
over- or underestimated. : _

Comments:
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UNITED STATES ENVIRONMENTAL PRGTECTION AGENCY
NATIONAL AIR AND RADIATION ENVIRONMENTAL LABORATORY

GAMMA REPLICATE SUMMARY

Project Name: wiiel | Client Sample ID: NF?7

"~ NAREL Sample #: R2NL 97.05390X | NAREL Batch #: 97-00121
Sample Dat.e Analyzed: QT_/Z_S[Q_Z Sample Detector ID:  GEQS
Repl. Date Analyzed:  07/17/97 Repl. Detector ID:  GEQ2
Method: EPA 901.] Activity Units: =~ pCifgdry
Matrix: Soil

Nuclide Sample ;- Sample Replicate Replicate RPD -
S Activity |- 20 Error Activity 20 Error
I ; A
Be-7 1.16E+00 1.05E-01 1.12E+00 1.21E-01 3.51 0.35
Bi-212 | 3.50E-01 | 1.09E-01 | 407E-01 { 142E-01 | 1506 0.61--
Bi-214 2.95E-01 | 2.55E-02 3.12E-01 3.41E-02 ,5.60 - 0.56 e
Cs-137 3.38E-02 7.13E-03 3.47E-02 9.52E-03 2.63 . 0.14 "~ -
K-40 1.64E+00 | 1.69E-01 | 1.63E+00 | 2.47E-01 061 005
Pb-212 4.12E-01 2.29E-02 3.94E-01 2.70E-02 447 0§4 o
Pb-214 | 3.40E01 | 227E-02 | 3.32E-01 | 2.52E-02 2.38 027
Ra-224 2.72E-01 1.76E-01 4.67E-01 2.16E-01 52.77 11.38 .
Ra-228 3.80E-01 2.77E-02 3.82E-01 3.16E-02 0.52 0.06
‘T1-208 1.36E-01 -| -1.44E-02 1.37E-01 1.29E-02 - 0.73 0.07
Comments:

070135 971047
27402 A8ack 04007102

c



ALPHA/BETA
NAREL Batch #: 97-00121
PAGE 2

beta results should be used as gross approximations
of the alpha and beta activity present. :

I QUALITY CONTROL

A. Replicate Results: All replicate analyses met NAREL QC criteria.

IV. I certify that this data package complies with the terms and conditions of the
Quality Assurance Project Plan, both technically and for completeness, other than
the exceptions detailed above. Release of the data contained in this package has
been authorized by the Chief of the Monitoring and Analytical Services Branch
and the NAREL Quality Assurance Coordinator, or their designees, as verified by

the following signatures.

éyames B. Moore "~ Date -
Quality Assurance Coordinator

LY

Jo@ériggs, PhDY7 o T Date
, L ~ Chief, Monitoring . Ly o
- o , and Analytical Services Branch

o=
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
NATIONAL AIR AND RADIATION ENVIRONMENTAL LABORATORY

GROSS ALPHA AND BETA ANALYTICAL RESULTS

Project Name: Newfield Landfill
NAREL Sample #: R2NI. 97.05384
Date Collected: 06/23/97

Date Received: 06/25/97

| Date Analyzed: 07/30/97 ‘
Analyst: W
Method: - EERE 00-01
Detector ID: ' T2A1

1

& Analytical Results

Client Sample ID: NEI
NAREL Batch #:  97-00121
Matrix:. ' Soil

Wet weight: | 280.5¢g
Dry weight: 216.1¢g

Ash weight: 173.3 g

Vol/Wt Prepared:  0.1000 gash
Activity units: pCigdry

. Analysis Activity 20 Uncertainty MDC
Gross o ~."5.08E+02 + 3.34E+01  AEIEG
Gross B  2.17E+02 + 9.62E+00 - 731E#00 7

QA/QC Referenc-e-Svampvl;es’

QC éampie

NAREL Sample Number

Repliéate 1

‘ 'Réplicate 2

R2NL 97.05390X

Comments;

.
"r'l‘
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
NATIONAL AIR AND RADIATION ENVIRONMENTAL LABORATORY

GROSS ALPHA AND BETA ANALYTICAL RESULTS

Project Name: Newfiel

__NAREL Sample #  R2NL 97.05385

=

Client Sample ID:  NF2

NAREL Batch #:  97-00121

- Date Collected: 06/23/97 Matrix: Soil
Date Received: 06/25/97 Wet weight: . 676.1¢g
Date Analyzed: 07/30/97 Dry weight: 646.2 g
Analyst: YA Ash weight: S8l6¢g
Method: | EERF 00-01 Vol/Wt Prepared:  0.1000 gash
Detector ID: T2A2 Activity units: pCi/gdry
| G Amalytical Resuls
Analysis Activity 20 Uncertainty ' MDC -+
Gross & 3.35E+02 + 3.02E+01 _6.29E400
‘Gross B 1,08E+02 + 7.68E+00- 6.73E+00
QA/QC Reference Sémples
. QC Sample NAREL Sample Number
Replicate 1 RINL 07.05300X
Replicate 2 o V

Comments:
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
NATIONAL AIR AND RADIATION ENVIRONMENTAL LABORATORY

GROSS ALPHA AND BETA ANALYTICAL RESULTS

Project Name: Newfield Landfill Client Sample ID: NF3

NAREL Sample #: 2NL 97. NAREL Batch #: 21—9_0_12_1 '
Date Collected: QQQQ&'Z | Matrix: Soil

Date Received: 06/25/97 Wet weight: 1084.0¢

Date Analyzed: 07/30/97 Dry weight: 10834 ¢
Analyst: | VA" "~ Ash weight: 10444 ¢
Method: EERF 00-01 Vol/Wt Prepared: QJMggﬁh | B _

Detector ID: T2A3 R Activity units:

i i E Anéiytical Results"

Analysis Activity - - 20 Uncertainty ' MDC
S Gross ¢ 1.88E+01 * 7.51E+00
el GrossB | 9.59E+00 _ + 3.03B+00
) .~ QA/QC Reference Samples
QC S.émpl.e | . B NAREL Sample Number
Replicate 1 ' R2NL 97.05390X '
Replicate2 | LT e

Comments:

nl‘?r’
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
NATIONAL AIR AND RADIATION ENVIRONMENTAL LABORATORY

GROSS ALPHA AND BETA ANALYTICAL RESULTS

| Project Name: Newfield Landfill Client Sample ID: NF4
NAREL Sample #:  R2NL 97.05387 ‘ NAREL Batch #:  27-00121
. Date Collected: 06/23/97 ' Matrix: Soil
Date Received: O_Q/_ZS[&Z Wet weight: 9040¢g
Date Analyzed: 07/30/97 Dry weight: QQ34_4_3
Analyst: AL - Ash weight: &&i}_g'-
Method; EERE 00-01 Vol/Wt Prepared: QJMgash
Detector ID: - T2A4 » Activity uni'ts_: oy
Analysis Activity 20 Uncertainty | . MDC ig
Gross o 2.34E+01 + §.68E+00 1.0sE¥01 B
Gross ' 6.93E+00 - + 2.92E+00

QA/QC Reference Samples

QC Sample . o A ' NAREL Sample Number
Replicate 1 ' R2NL 97.05390X
Replicate 2 ’ s e 3

Comments: . . : ‘ .
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
NATIONAL AIR AND RADIATION ENVIRONMENTAL LABORATORY

GROSS ALPHA AND BETA ANALYTICAL RESULTS

Project Name: Newfield Landfil] Client Sample ID: NF5
NAREL Sample #:  R2NL 97.05388 NAREL Batch #  97-00121
Date Collected: /2 ‘Matrix: Soil
Date Received: 06/25/97 Wet weight: 6566¢g
Date Analyzed: 07/30/97 Dry weight: 6563¢g
Analyst: - ZW ~ Ash weight: 6405 ¢
Method: - EERF 00-01 Vol/Wt Prepared:  0.1000 gash
Detector ID: [2B] Activity units: pCi/gdry
S SR
Analysis . Activity 20 Uncertainty MDC
Grosse 8.13E+00 + 5.19E+00 5.98E+00
Grossf - 3.53E+00 + 2.35E+00
QA/QC Reference Samples
QC Sample | | NAREL Sample Number
Replicate 1 R2NL 97.05390X
Replicate 2 - ' | e o

Comments: : , o
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
NATIONAL AIR AND RADIATION ENVIRONMENTAL LABORATORY

'GROSS ALPHA AND BETA ANALYTICAL RESULTS

Project Name: Newfield Landfill Client Sample ID: NF6
NAREL Sample #: RZNL.QLQQ&SQ NAREL Batch #:  97-00121
Date Collected: 06/23/97 Matrix: Soil
Date Received: 06/25/97 Wet weight: 5100¢g .
Date Analyzed: 07/30/97 Dry weight: 509.6¢g
Analyst: YA Ash weight: 484.1g
Method: EE&E_Q{LO_[ ' Vol/Wt Prepgred: Q,_]_Lxm_gash
Detector ID: T2B2 Activity units: :
- Analysis Activity 20 Uncertainty g
Gross o __2.23E+01 & 8.01E+00
Gross B 9.18E+00 + 2.83E+00 3.72E+00
" QA/QC Reference séﬁplé;
QC Samplé NAREL Sample Number o
Replicate 1 R2NL 97.05390X
_ Replicaie2 R
Comments: T I:_ )
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UNITED STATES ENVIRQONMENTAL PROTECTION AGENCY
NATIONAL AIR AND RADIATION ENVIRONMENTAL LABORATORY

GROSS ALPHA AND BETA ANALYTICAL RESULTS

- Project Name: Newfield Landfil] Client Sample ID: NFZ
.. NAREL Sample #:  R2NL 97.05390 NAREL Batch #:  97-00121
. Date Collected: 06/23/97 Matrix: Soil
Date Received: 06/25/97 Wet weight: 6555¢
Date Analyzed: Q_'ZﬁQ[Q_Z Dry weight: . 655.1¢g
Analyst: YAV : Ash weight: 6394¢
Method: EERF 00-01 Vol/Wt Prepared:  0.1000 gash
Detector ID: - T2B3 Activity units: -
o . | Ané‘yiicél‘ReSlAil.tks'
Analysis . Activity 20 Uncertainty
Gross  1.40E+01 _ + 6.68E+00
Gross B ~ 4.16E+00 '+ 2.60E+00
) QA/QC Reférénce Samples
QCSample NAREL Sample Number
Replicate 1 R2NL 97.05390X
" Replicate 2 R : R

Comments:  ~ ' S ' B

e
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
NATIONAL AIR AND RADIATION ENVIRONMENTAL LABORATORY

GROSS ALPHA AND BETA ANALYTICAL RESULTS

Project Name: | Newfield Landfill Client Sample ID: NFZ
NAREL Sample #  R2NL 97.0539 ' NAREL Batch #  97-00121
Date Collected: /23/ Matrix: Soil
Date Received: 06/25/97 Wet weight: 6355¢
Date Analyzed: 07/30/97 - ' Dry weight: 655.1g
Analyst: YA | Ash weight: 639.4 g
Method: EERF 00-01 Vol/Wt Prepared:  0.1000 gash
Detector ID: T2B4 - Activity units:
& 'Ana\l-yt'ical Results
Analysisv Activity * 20 Uncertainty MDC
Gross a . 151E+01 + 7.11E+00 _620E+00
Gross [  5.64E+00 + 2.74E+00 4.04E+00 x
QA/QC Reference Samples
QC Sample NAREL Sample Number
. Replicate 1 . R2NL 97.0539OX
_Replicate 2 '
Comments: - - : | i
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
NATIONAL AIR AND RADIATION ENVIRONMENTAL LABORATORY

GROSS ALPHA AND BETA ANALYTICAL RESULTS

Project Name: Newfield Landfill Client Sample ID: NF8
NAREL Sample #:  R2NL 97.05391 NAREL Batch #  97-00121
~ Date Collected: 06/23/97 Matrix: Soil
Date Received: 06/25/97 Wet weight: 12042
Date Analyzed: 07/30/97 Dry weight: 10109¢
Analyst: - ZW Ash weight: 9988 g
Method: ~ EERF00:01 Vol/Wt Prepared:  0.1000 gash
Detector ID: T1Al Activity units: pCifgdry
' Analytical Results
Analysis Activity 20 Uncertainty ’ - MDC
Grossa 2.76E+00 + 3.79E+00 6.36E+00
Gross B _ 3.91E+00 + 247E+00 3.77E400
QA/QC Reference Samples
QC Sample " NAREL Sample Number
Replicate 1 R2NL 97.05390X .
ARep'licate 2 - R

Comments: , 7 , L



W

o

UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
NATIONAL AIR AND RADIATION ENVIRONMENTAL LABORATORY

Project Name:

GROSS ALPHA AND BETA ANALYTICAL RESULTS

Newfield L 1l

NAREL Sample #: R2NL 97.05392

Client Sample ID: NF9

NAREL Batch #  97-00121

Comments:

Date Collected: 06/23/97 Matrix: Soil
Date Received: 06/25/97 Wet weight: 9836¢g |
Date Analyzed: 07/30/97 Dry weight: 983.6¢g
Analyst: YAYS Ash weight: Qﬁﬁ_&g
Method: EERF 00-01 Vol/Wt Prepared:  0.1000 gash \
Detector ID: T1A3 | | Aciivity units: pCilgdry
. ‘~ ' Ana]ytlcalResults
;. ' _
Aﬁalysis Activity 20 Uncertainty
“Gross ¢ 1.00E+01 + 6.24E+00
Gross B 4.69E+00 + 2.71E+00 .
- | QA’/»(li(ZIviRéferJenée S;i‘.ni[‘)lesr
QC sv'amp'}e NAREL Sample Number
Replicate 1 R2NL 97.05390X
= Replicate 2 . e
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
NATIONAL AIR AND RADIATION ENVIRONMENTAL LABORATORY

GROSS ALPHA AND BETA ANALYTICAL RESULTS

Project Name: " Newfield Landfill Client Samble ID: NFIO

| - NAREL Sample #: RZMLQZ.Q&}Q&I NAREL Batch #:  97-00121

| Date Collected: 06/23/97 - | Matrix: o Soil
Date Rec.éived: 06/25/97 Wet weight: _lﬂl_l_._é_g

Date Analyzed: - QZ[}_Q[QZ Dry weight: m]_Q,J_g
Analyst: ) YA | Ash weight: 9804 ¢g
Method: ~ EERF 00-01 ,Vo_l/Wt Prepared:  0.1000 gash
Detector ID: . T1A4 o . AAptivity units: wdry |

it LA

B r | AAnaly‘ticfa'l Results

‘3“.
- Analysis | Activity- 20 Uncertainty
Gross o 2.43E400 + 3.98E+00
Gross B - 380E+00 | £ 2.58E+00

QA/QCReference S'amplés' o

QC Sampie . " NAREL Sample Number
Replicate 1 R2NL 97.05390X
" Replicate2 ' ) e

Comments:

‘ “F')



UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
NATIONAL AIR AND RADIATION ENVIRONMENTAL LABORATORY

GROSS ALPHA/BETA REPLICATE SUMMARY

Project Name: - Newfield Landfill Client Sample ID: NFZ
NAREL Sample #: R2NL 97.05390X NAREL Batch #: 97-00121
»Sample Date Analyzed: 07/30/97 Sample Detector ID:  T2B3
Repl. Date Analyzed:  07/30/97 Repl. Detector ID: T2B4
. Analyst: yAY Matrix: Sail
Method: EERF 00-01
This replicate analysis applies to the following samples:
NAREL Sample # Client Sample # Date Analyzed Detecfor D
R2NL 97.05384 NF1 07/30/97 ) T2Al
R2NL 97.05385 NE2 07/30/97 T2A2
R2NL 97.05386 ) NF3 ‘ 013007 _T2A3
R2NL 97.05387 NF4 0730197 T2ad
R2NL 97.05388 NFS 07730497
R2NL 97.05389 _ . NF6 'V o307
R2NL 97.05390 g NF7 07/30/97
[ RoNLoTOSI0X ‘ NF7___ 07/30/97
R2NL 97.05391 _ NE8 07/30/97
R2NL 97.05392 » _NF9 0730197
R2NL 97.05393 NF10 . 07730197

Comments:
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
NATIONAL AIR AND RADIATION ENVIRONMENTAL LABORATORY

GROSS ALPHA/BETA REPLICATE SUMMARY

Project Name: e fi Client Sample ID: NEY
NAREL Sample #  RONLO7.05390X  NAREL Batch#: _ 9700121
Sample Date Analyzed: 07/30/97 Sample Detecior ID T2B3.
Repl. Date Analyzed: 07/30/97 Repl. Detector ID: T2B4
Analyst: YAYA Matrix: Soail

Method: EERF 00-01 Activity Units: pCi/gdry

. " ] )
[‘ Analysis Sample | Sample Replicate Replicate
‘ ' Activity 20 Error Activity 20 Error

Gross ¢ 1;40E+01 + 6.68E+00 | 1.51E+01 | £7.11E+00 8.05 0.20
Gross p | 4.16E+00 | +2.60E+00 | 5.64E+00 | +2.74E+00 | 30.28 0.77

Comments:




