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This is a follow-up to your 16 October 2002 correspondence (encl 1) granting amendment 26 to &
ARDEC’s source material license, SUB-348 (encl 2). As you are aware Bldg. 611B decommissionizg
activities were subsequently carried out during the August / September 2003 time frame. Please firfP
attached a copy of the Final Survey Report for Bldg. 611B entitled “Final Survey Report for the TACOM
— ARDEC PICATINNY ARSENAL BUILDING 611B” (encl 3). Also find enclosed for your reference
a copy of the Final Survey Plan for the Bldg. 611B decommissioning project entitled “FINAL SURVEY
PLAN for the TACOM — ARDEC PICATINNY ARSENAL BUILDING 611B “ (encl 4). It is believed
that the content of these reports provides sufficient documentation to substantiate compliance with the
Derived Concentration Guidelines Levels for Bldg. 611B surfaces and adjacent soils as stated in
amendment 26 of our SUB-348 license, and as such meets the criteria established for release for

unrestricted use of this facility and grounds from a radiological standpoint.

Note that several prior attempts had been made by this office to converse further with the contractor,
Duratek, on the contents of their final survey report (encl 3) prior to submittal to your agency, but without
success. Therefore, in order not to further delay this action, that report and supplements are being
submitted to you at this time. Please note that we have incorporated marginal notes to various pages in
encl 3 to reflect updated information we had wanted the contractor to incorporate into that report before

it’s submittal.

Points of contact regarding this correspondence are either Mr. Joseph Fabiano, (973) 724-3742,
joseph.a.fabiano@us.army.mil , or the undersigned at (973) 724-3126, richard.w.fliszar(@us.army.mil.

Sincerely,

A g 0 Ftp 3 7~

Richard W. Fliszar
RDECOM-ARDEC Radiation Protection Officer
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October 16, 2002

Docket No. 04006377 License No.  SUB-348
Control No. 131469 -

Richard W. Fliszar

Health Physics Manager

Department of the Army

U. S. Army Tank-Automotive and Armaments Command

Armament Research, Development and Engineering Center
Picatinny Arsenal, NJ 07806-5000

SUBJECT: DEPARTMENT OF THE ARMY, ISSUANCE OF LICENSE AMENDMENT,
CONTROL NO. 131469 :

Dear Mr. Fliszar:

This refers to your license amendment request. Enclosed with this letter is the amended
license.

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 | Office, Licensing
Assistance Team, (610) 337-5239, so that we can provide appropriate corrections and answers.

In accordance with 10 CFR 2.790, a copy of this letter will be placed in the NRC Public
Document Room and will be accessible from the NRC Web site at
http:/Mww.nrec.gov/reading-rm.html.

Thank you for your cooperation.
Sincerely, ’

=/

Betsy Wiric

Senior Health Physicist

Nuclear Materials Safety Branch 2
Division of Nuclear Materials Safety

0S 0L W 81 AVH 01
1 NOID3Y
3A1303Y
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Amendment No. 26
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Amendment No. 26

U.S. NUCLEAR REGULATORY COMMISSION

MATERIALS LICENSE

t to the Atomic Energy Act of 1954, as amended, the Energy Reorganization Act of 1974 (Public Law 93-438), and Title 10, Code
ederal Regulations, Chapter |, Parts 30, 31, 32, 33, 34, 35, 36, 39, 40, and 70, and in Teliance on statements and representations

eretofore 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 far the purpase(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.
Licensee In accordance with the letter dated
‘ May 9, 2002,
1. Department of the Army 3. License number SUB-348 is amended in
U.S. Army Tank-automotive & Armaments A = Fi Ei s-gntirety to read as follows:
Command, Armament Research, Devevlpp’mént, ~»"_ s
. . L 4y
and Engineering Center LN 4. Expiration da{te)July 31, 2011
2. Picatinny Arsenal, New Jersey 07806-5000 | 5 Docket No. 040-06377
‘;l;_;‘!.j Ol Reference No.™ e
6. Byproduct, source, and/or s;;ecial 8. - Maximum amount that licensee may
nuclear material << "Possess at any one time under this
. ‘license
i-M L
. Oepleted Uranium - A. 31,000 kilograms
B. Natural Uranium . B100 kilograms
C. Thorium 4 ~C"20 kilograms
9. Authorized use:

A. through C. Research and develop?nent_ggdeﬁned in 10.CFR.30.4. |

it eegpe N ¥

10.

1.

12.

13.

CONDITIONS

Licensed material may be used or stored only at the licensee’s facilities located at Picatinny Arsenal, New
Jersey.

Licensed material shall only be used by, or under the supervision of, individuals designated, in writing, by
the lonizing Radiation Control Committee.

The Radiation Safety Officer for this license is Richard W. Fliszar.

The licensee is authorized to transport licensed material in accordance with the provisions of
10 CFR Part 71, "Packaging and Transportation of Radioactive Material."

i




U.S. NUCLEAR REGULATORY COMMISSION PAGE 2 of 2 PAGES
License Number
SUB-348 -
i MATERlALS "LICENSE ) Docket or Reference Number
SUPPLEMENTARY SHEET 040-06377
/rf Amendment No. 26

14. The licensee may use the following Derived Concentration Guideline Level (DCGL) for decommissioning
of soil at the licensee's facilities at the Building 611B site, Picatinny Arsenal, New Jersey, with the
intention of release of the grounds around the facility for unrestricted use: not more than 186 picocuries
of depleted uranium per gram of soil (pCi/g).

15. The licensee may use the following Derived Concentration Guideline Level (DCGL) for decommissioning
of building surfaces at the licensee's facrhttes*qt the qqung 611B site, Picatinny Arsenal, New Jersey,
with the intention of release of Burldmg 6118 for unrestncted use: not more than 5,550 disintegrations per
minute of depleted uranium per 100 centimeters- -squared surface area (dpm/100 cm ?) and providing that
the removable fraction of resndual ‘Contamination is less than 10 percent of the total residual
contamination.

s "\B

16. Except as specifically provuded otherwise in this license, the licensee shall conduct its program in
accordance with the statements representatlons and procedures contained in the documents, including
any enclosures, listed below. The U St Nuclear Regulatory Commnssnon s regulations shall govern unless
the statements, representations, and procedures in the hcensee S apphcatlon and correspondence are
more restrictive than the regulatlons " LR

3 —\
A. Letter dated Novern?ber 29, 11999 wnth the "Decommrssmnmg Ptan for Buﬂdmgs 611B,
TACOM-ARDEC, Picatinny; Arsenal‘iby" : Poas> g g
Letter dated May 19,.2000, ‘Wwith'e Qctosures B, /é, i
Application dated Aprll 30, 2001,1 _ AT,
Letter dated June 22, 2001 5 I TeY: e S

Sowm

For the U.S. Nuclear Regulatory Commission

N

Ciui D, Kinnefnan, Chief
&@Le);r Materials Safety Branch 2
Division of Nuclear Materials Safety .
Region |

King of Prussia, Pennsylvania 19406

Date __Qctober 21, 2002 By

14359138




Duratek, Inc.
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Radioactive Field Services
Commercial Operations
628 Gallaher Road
Kingston, TN 37763




biano, Joseph A [AMSTA-AR-QAW]

Y‘From: Fabiano, Joseph A [AMSTA-AR-QAW]

Sent: Thursday, October 31, 2002 11:07 AM -~
To: Styvaert, Mike [ROCK ISLAND]
Cc: Fabiano, Joseph A [AMSTA-AR-QAW]; Perry, Oscar T [AMSTA-AR-PSS}; Clune, Michael F

[AMSTA-AR-CCL-A]; Solecki, Thomas J [AMSTA-AR-PSE]; Lane, Donald R [AMSTA-AR-
PSS]; Best, Gary R [AMSTA-AR-PSS]; Kirkpatrick, John J [AMSTA-AR-PSS]; Gabel, Ted
[AMSTA-AR-PSE]; Bostonian, John 1l [AMSTA-AR-FSA-D]; Miller, Timothy L [AMSTA-AR-
PW]; jvandeventer (E-mail); Myers, Wesley G il [AMSTA-AR-PSE]; Moore, Connie [ROCK

ISLAND]
Subject: FW: B611B License No. SUB-348 Amendment No. 26
B611B_Li.pdf
Good Morning Mike-~ Please provide a projected start date for the remediation

of B611b and grounds. The spring of 2003 would be most favecrable.

The trailing memo contains the Nuclear Regulatory Commission's
response, to our license SUB-348 amendment request, which includes the use of the
following DCGL's for the decommissioning of:

So0il at the B611B site - not more than 186 picocuries of depleted uranium per gram of
soil (pCi/g)

lding surfaces at the B611lB site - not more than 5,500 disintegrations per minute of DU
2 100 centimeters-squared surface area providing that the removable fraction of residual
contamination is less than 10 percent of the total residual contamination (page 2 of 2
paragraph 15).

Best Regards- Joe

————— Original Message—----

From: jfabiano [mailto:jfabiano]

Sent: Thursday, October 31, 2002 10:09 AM

To: jfabiano

Subject: B611lB License No. SUB-348 Amendment No. 26

Please open the attached document.
This document was sent to you using an HP Digital Sender.

Digital Sender Model: HP 9100C

Digital Sender Name: x9821.pica.army.mil
Document type: B/W Document
Number of pages: 3

Sent by: <jfabiano>
Attachment File Format: Adobe PDF

To view this document you need to use the Adobe Acrobat Reader.
For more information on the HP Digital Sender, Adobe Circulate,
or a free copy of the Acrobat reader please visit:

http://www.digitalsender.hp.com/reader-en


mailto:jfabiano
http://x982l.pica.army.mil
http://www.digitalsender.hp.com/reader-en

Message Page 1 of 1

Fabiano, Joseph A [AMSTA-AR-QAW]

From: Fabiano, Joseph A [AMSTA-AR-QAW]

Sent: Wednesday, September 24, 2003 10:51 AM

To: Styvaert, Mike [ROCK ISLAND]

Cc: Fabiano, Joseph A [AMSTA-AR-QAW]; Fliszar, Richard W [AMSTA-AR-QAW];

Christopher.M.Hallam@nab02.usace.army.mil; Hans.B.Honerlah@nab02.usace.army.mil;
Brescia, Joseph A [AMSTA-AR-WEA]; Douglas Schult (dschult@duratekinc.com)

Subject:  Project 99-031 Derivation of a Site Specific DCGL For the Remediation to TACOM-ARDEC
Building 318 and Evaluation of Final Survey Results

Signed By: joseph.a.fabiano@us.army.mil

Greetings Mike- Please expedite the unconditional release for unrestrictive use of Building 318 and arrange,
possibly with end of year funds if required, for Duratek to provide this office a final draft of the Derivation of a Site
Specific DCGL with the: (all) input parameters used in the code; output(s) of the computer runs that show the
calculation of the DCGL; sensitivity analysis or explanation as to where the parameters which were not default
values came from (a reference or experiment, for example); reason why the default value selected was
appropriate for ARDEC's Bldg. 318; and the site specific analytical results to support those parameters which
were not default values. The required documentation would then be submitted, with a cover letter from this
office, to the Nuclear Regulatory Commission for review, evaluation, and acceptance.

Have a great day- Joe

9/24/2003


mailto:joseph.a.fabiano@us.army.mil

Fabiano, Joseph A [AMSTA-AR-QAW]

n: Elizabeth Ullrich [EXU@nrc.gov]

“sént: Thursday, May 23, 2002 7:44 AM
To: jfabiano@pica.army.mil
Subject: Re: Final Survey Plan for Building 611B, Revision 1, January 2002
Joe,

The plan was received and processed while I was on travel doing inspections. It was
assigned to me for review.

Betsy

>>> "Fabiano, Joseph A [AMSTA-AR-QAW]" <jfabiano@pica.army.mil> 05/23/02 06:52AM >>>
Good Morning Betsy,

Please verify receipt of the subject as stated which was federal
expressed to you on 09 May 2002.

Best Regards, Joe


mailto:jfabiano@pica.army.mil

DEPARTMENT OF THE ARMY

UNITED STATES ARMY TANK - AUTOMOTIVE AND ARMAMENTS COMMAND
ARMAMENT RESEARCH, DEVELOPMENT AND ENGINEERING CENTER
PICATINNY ARSENAL, NEW JERSEY 07806-5000

May 09, 2002

-

Quality Evaluation and Safety Team

Docket No. 04006377 License No. SUB-348
Control No. 127545

Betsy Ulrich

Senior Health Physicist

Nuclear Regulatory Commission
Nuclear Materials Safety Branch 2
Division of Nuclear Materials Safety
Mail Control Number 12377545

475 Allendale Road

King of Prussia, PA 19406

Dear Ms. Ulrich,

This refers to your letter dated November 24, 2000 concerning re-calculation of the
DCGL for building surfaces of facilities at the Building 611B site. Please review the
enclosed Final Survey Plan for the TACOM-ARDEC Picatinny Arsenal Building 611B,
Revision 1, January 2002 from Duratek, Inc which includes a revised DCGL for building
surfaces using the computer code RESRAD-Build Version 3.0 and areas of the original
plan that have been strengthened or improved

Reference to License No.SUB-348, Amendment [X] will be made in the Radiation
Work Permit prior to any decommissioning action rather than to the SUB-348,
Amendment No. 21 mentioned throughout the workpackage prepared by the contractor.

Should you have any questions concerning this action Mr. Fabiano or the undersigned
may be reached at 1-973-724-3126/3742: jfabiano(@pica.army.mil or
rfliszar@pica.army.mil or fax number 1-973-724-7047.

Sincerely

% %{/ &/ Fﬁﬂ%ﬂ“

RICHARD W. FLISZAR

Health Physics Manager

TACOM-ARDEC Radiation Protection Officer
Quality Engineering Directorate

Pante¢ cr @ Recycled Paper
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Copies Furnished (w/o encl)

AMSTA-AR-PSS (Mr. O.T. Perry — IRCC Chairman)
AMSTA-AR-QAW (Mr. James Elliott/Mr. Kraig Rauch)
AMSIO-SF (Mr. Michael Styvaert)

AMSTA-CS-CZ (Ms. Karen McGuire)

AMCSF-P (Mr. John Manfre/Mr. Richard Lovell)
AMCSG-R (Major Jason Dunavant)

Duratek, Inc. (Mr. Robin Shult)
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PREFACE

"I'his revisionto the Fina Survey Plan for Building 611B addressescomments from the NRC

contained in aletter dated November 24,2000. In the referenced letter the NRC stated that the
DCGL for building surfaces proposed in Revision 0 of the plan was not acceptable. Therefore
this revision of W MR udes a revi.ed DCGL lor bui.u.ng surfaces. The computer code
RESRAD-Build Version 3.0 was used to calculate therevised DC’GL based on an assumed
industrial exposure scenario. Included is a discussionon the assumptions madein calculating the
DCGL and the computer runs used to performthe cqlcu}ation.

b
In preparing thisrevisionto the Final Survey Plan for Building 611B it was noted there were
several areas where the plan could be strengthened or improved. Some of theseareasare related
to contractual requirementsand some are related to experlence gained since Revision 0 of the
plan wasissued in November 1999 {

To aidethosewho have reviewed Revision 0 of the Fina Survey Plan for Building 611B the
following list outlinesareas of the plan that have been strengthened or improved: i

1.  TheDCGL for building surfaceshas been revised, (Section 3.1 'and Appendix C).

2. Acriteriafor evaluating removable activity concentrationson building surfaces has been
added to support an assumption used in calculatingthe DCGL for building surfaces,
(Sections3.1 and 3.3). ‘ 1 |

v ! [

3.  Theaction level of " approximately 100 pCi/g” for soil has been removed and replaced with
acommitment to ALARA, (Section 3.2). | T

: oo
4. The pllan now states that direct beta measurementswill be used to assesstotal activity
concentrationson building surfaces, (Sections 1.3 and 5.4.2).

5. Theplan now states that direct betameasurenients will be performed using a detector
calibrated to Tc-99. Thedetector's efficiency will ignorevariationsin end point beta
energiesand differencesin betayields, (Section 1.3).

6. Theplan now states that the Wicoxon Rank Sum Test will be used, when appropriate, to
evaluate direct betameasurement results collected on building surfaces. Included isthe
need for establishing reference background aress, (Section 4.2.1). :

7. Theplan now statesthat the Sign Test will be used, when appropriate, to eval uate soil
sampleresultssincethe DCGL for soilsismuch larger than the expected background
concentrationsof the radionuclidesof interest, (Section 4.2.2).

8.  Theplan now statesthat, if required, elevated measurementcriteriawill be used and
guidanceon their useis provided, (Sections4.2.1, 4.2.2 and 4.7).

PL-DTK-01-032 Revisionl ii



10.

11.

The plan now allowsfor the possibility of Class1, Class 2, and Class 3 survey unitsand
provides guidance on when their use would be appropriate, (Section 5.2).

The plan no longer requiresscanning MDAs to be equal to approximately 50% of the
applicableDCGL. Theplan now statesthat if the scanning MDAs are not lessthan the
DCGLs then the number of direct measurementsor soil samplesmay need to be increased,
(Section 4.6).

t
.Theplan now providesan equation for determining the scanning MDA for asodiumiodide

detector, (Section 6.3).

The plan now includesas areferenceNUREG-1727, NMSS DECOMMISSIONING
STANDARD REVIEW PLAN, September 2000, (Section 10.2).

Implementationthis revision of the Final Survey Plan for Building 611B will resultin
documentation showing that Building 611B and the surrounding ground meetsthe criteriafor
releasefor unrestricted use allowing Building611B and the surrounding groundsto be removed
from the Ammy’s RadioactiveMaterial License, LicenseNo. SUB-348.

PL-DTK-01-032 Revison 1
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1.0

SITEINFORMATION

Building 611B islicensed to the US Army Tank Automotive Command (TACOM) -
Armament Research, Development and Engineering Center (ARDEC) a the Picatinny
Arsenal in New Jersey under the NRC Radioactive MateriasLicense Number SUB-. ..,

............ No. 21. The purpose of this final survey planisto specify the survey
protocolsand subsequent dataanal yses hecessary to show that Building 611B and the
surrounding grounds meetsthe criteriaestablished for releasefor unrestricted use.
Implementationof thisrevision of the Fina Survey Plan will result in documentation
showing that Building 611B and the surrounding grounds meet the criteriafor releasefor
unrestricted use, alowing the building and surrounding ground to be removed from the
Army’s RadioactiveMaterial License. Thelicenseitself isnot being terminated sinceit
authorizesthe use/storage of radioactive materiasat several facilitiesat the Picatinny
Arsenal.

1.1 Site Description

Building611B iscentrally situatedin afenced areaapproximately 40,000 ft2. The
building isasingle-story structure of about 1,100 fi* containing two test-firing
ranges, one of which was a Depleted Uranium (DU) range while the other was
designated anon-DU range. Thewallsof the non-DU range are constructed of
concrete block; thefloorsare concrete and tile; and theroof isasted,
hemispherical structurethat is approximately 6 feet wide, 8 feet high, and 40 feet
long. TheDU rangeisa concretetube about 8 feet in diameter and 40 feet long.
Other structures include an instrument room, foyer, and two storage rooms.

: {
A diagram of the Building and the surrounding areais provided as Figure 1-1.
i
12  SiteHistory

Building 611B was designed for testing of munitions and contained only non-

radioactivemunitionsuntil approximately 1959 when an east-west tunnel was
added to the existing structurefor DU munitionstesting. The site has not been
used for DU munitionstesting since gpproximately 1985 and will no longer be
used for DU testing.

Depleted Uranium usewithin Building 611B consisted of limited DU firing
within the confines of the firing range and target room of the building. The target
room was ventilated thru by aHigh Efficiency Particulate Air (HEPA) filtered
ventilation system. Th s system discharged cycled air after four stages of
filtrationto an areaabove the storage room located a the end of the firing
range/target room.

j
|
l
!

il
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There has been limited migration of DU from the active use areas of Building
611B to adjacent soilsand areaswithin the facility. DU migrationwas identified
in the characterization report where activity wasidentified in the soil around the

building a the access points, on the interior structural surfaces of the building and
areas around the building runoff locations.

Figure1-1
Building611B Layout

Storage
Storage
Instrument
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Outside
Storage
Non-DU O
Tunnel DU Tannel ' ]
Inside
Storage
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Radionuclidesof Concern

The radionuclidesof concern within Building 611B and surrounding structures
and in the surrounding soil s are those associ ated with depleted uranium. Depleted
uranium consistsof three naturally occurring, long lived uranium isotopes,
uranium-234, uranium-235, and uranium-2338. As compared to naturally occurring
furanium, depleted uranium contains less uranium-234 and uranium-235. The
Eelative fractions, in terms of activity concentrations, of the threelong lived
uranium isotopes in the depleted uranium used at the Picatinny Arsenal are:

o U-234 0.305
o U-235 0.013
o U-238 0.682

NOTE:  Therelative fractions of the uranium isotopes in depleted uranium
assumed above are conservative: |f deemed necessary thisFinal
Survey Plan, specifically Sections 1.3 and 3.0, may be revised to take
advantage of |ess conservativerelative fractions. If this Final Survey
Plan iss0 revised, it will he forwarded to the NRC for review along
with the basisfor the new relative fractions.
|
The half livesof uranium-234, uranium-235, and uranium-238 are 2.4475 years,
7.04E8 years, and 4.47E9 yearsrespectively. Uranium238 and uranium-234 are
both membersof the uranium decay chain and will eventually reach equj librium.
However the time required to reach equilibriumis measured in millennivms. Due
to the haf livesinvolved, therelativeratiosof the three uraniumisotopesin
depleted uraniumwill remain essentially constant. N

While uranium-234and uranium-238 are both membersof the uranium decay
chain, uranium-235is a member of the actinium decay chain. Table 1-1 showsthe
first several radionuclidesof the uranium decay chain and Table 1-2 showsthe
first several membersof the actinium decay chain.

!
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Table1-1

Uranium Decay Chain

(partia)
Nuclide Hdf Life Mg or Radiations
Energies(MeV) and intensities(%)
Alpha Beta Gamma
U-238 451E9 years 515MeV  25%
420MeV  75% _
Th-234 2.41E1 days 0.103MevV 21% | 0.063MeV 35%
0193 MeV 7% | 0.93MevV 4.0%
Pa-234m" 1.17E0 min 229MeV  98% | 0.765 MevV 0.3%
1.001 MeV 0.6%
U-234 2.27ES years 472MeV  28% 0.053MeV 0.2%
. 47TMeV 7%
Th-230 8.0E4 years 462 MeV  24% 0.068 MeV 0.6%
468Mev  76% 0.142 MeV 0.1%

In the above table the fact that Pa-235m undergoesan isomeric transition to its ground state
approximately 0.13 % of thetimeisignored.

Table 1-2
Actinium Decay Chain
(partial)
Nuclide Hdf Life Mgor Radiations
Energies(MeV) and intensities(%6)
Alpha Beta Gamma
U-235 7.1E8 years 437 MevV  18% r 0.143 Mev 11%
440 MeV 5% 0.185 MeV 54%
458 MevV 8% 0.204 MeV 5%
Th-231 2.55E1 hours 0.140Mev 45% | 0.026 MeV 2%
0220 MevV 15% | 0.084 MeV 10%
0.305 MeV  40%
Pa-231 3.25E4 years 495 MeV 2% 0.027 Mev 6%
501 MeV  24% 029 Mev 6%
502MeV  23%

Based on the relative fractions of the radionuclides associated with depleted uranium and their
decay chains compliancewith the DCGL for building surfaces will be evaluated based on direct
beta measurements collected using a detector calibrated using Tc-99. The use of a detector
calibrated using Tc-99 will be conservative considering the energy and yields of the beta
particles emitted during the decay of depleted uranium. Compliance with the DCGL for soil will
be demonstrated by gamma spectroscopy, The gamma spectral analysis will focus on Th-234 a
short lived daughter of U-238. However since U-238 accounts for only 68.2 % of the activity
associated with depleted uranium, the limit for Th-234 in soil will be set at 68.2 % of the DCGL
for depleted uranium in soil.

PL-DTK-01-032

Revision 1

4 of 27
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3.0

A e o gt g e

ORGANIZATION AND RESPONSIBILITIES i
Duratek will implement an integrated management approach that includes project
management oversight and technical support. Thefull resources of Duratek’s Bear Creek
and Gallaher Road offices, including professiona engineering and quality assurance staff,
will support the Project Sponsor and the on-si te feam to ensure successful project
execution and compl etion.

§

1 H

The on-sitesurvey team will consist of a Project Manager/Supervisor and Senior HP
Technicians. These personnel will, asaminimum, betrained, qualified, and experienced
in field radiological survey procedures and have current HAZWOPER training.

|

21  Project Sponsor (Off-site) : i : ?
The Project Sponsor providesthe i:rb’ject lead for any home officewpplort onan
as needed basis. He/she will assist the Project Manager with the coordination of
any project activitiesas needed.

2.2  Project Manager/Supervisor (On-site)

S

The Project Manager isthe primary point of contact and interface. The minimum
requirementsfor the Project Manager are 5-10 years of health physics experience
including prior management experience.

Helshewill be responsiblefor the supervision and coordinatethe daily activities
including the overview of thefinal statussurveys. In order to ensureregulatory
compliance, helshewill be qualifiedin the use of the survey instrumentsused and
be familiar with the aspects of surveying as described in NUREG-1575 and this
Survey Plan. |

23 Helth Physics (HP) Technician(s) | , i
The HP Technician(s) are responsible for performing thefinal status surveysand
collecting samplesas necessary. They will bequalified in the use of the survey
instruments and the performanceof surveysin accordance with NUREG-1575 as
well as this Survey Plan.

DERIVED CONCENTRATION GUIDELINE VALUES, DCGLs

Subpart E to 10 CFR 20 provides the criteriafor release for unrestricted use. It states that
the total effective dose equivalent (TEDE) to a member of acritical group, due to residua
contamination that isdistinguishable from background, shallggat exceed 25 mrem/yr and
that the residual contamination levelsare reduced to levels that are as low as reasonably
achuevable (ALARA). In order to demonstrate compliance with the criteriafor rel ease forj
unrestricted use, DCGLs are calculated. Sinceresidual contamination is expected within

i
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Building 611B and 3= the surrounding soil, DCGLs for both building surfaces and soil
will berequired. The DCGLs relate activity concentrations on building surfaces (dpm/100
cm? n soil (pCi/g) to the TEDE of 25 mrem/yr.

Building 611B islocated in afenced areaof approximately 40,000 ft*. Building611B isa
single story structure of approximately 1,100 fi?, It consistsof twotest firingranges, an
instrument room, two storage rooms, and a foyer. One of thetest firing rangesis
hemispherical structure approximately six feet wide, eight feet high, and 40 feet long. The -
other test firing range consistsof a tube eight feet in diameter and 40 feet long. The area
inwhich Building 611B contains no surfacewater.

3.1  Building Surfaces
Based on the physical attributes of Building 611B and its location on an active

base the DCGL for DU 0n buildingeataags \Was an industrial worker scenario.

Lhe computer code RESRAD-BUILD, Version 30 wasused to calculatethe

DCGL. Attachment C contains acopy of the RESRAD-BUILDrun In calculating

the DCGL the RESRAD-BUILD default values were used with the following

exceptions:
!

e Theevauationtimesof 0, 1, 2, 5, 10,100, 1000 years were selected. ‘
The exposureduration was set at 250 days ’
Thefraction of the exposure duration spent insidewas set at 0.33 days; (250
days)(24 hours/day)(.33) = 1,980 hours.

e Theremovableactivity fractionwas set at 0.1.

e Theareasourcetypewas selected.

Asthe RESRAD-BUILD runin Appendix C shows, an assumed DU activity '
concentration of 100 pC¥/m? resultsin amaximum dosein the first year of
exposure of 1.0E-2 mrem. Given that the criteriafor releasefor unrestricted useis
25 mrem/yr the DCGL for building surfacesis.

. 2 2
DCGL= 25mrem, 100pCi/nf 2.22de* m _x lOOcm2  5,550dpm/100?
yr 1.OE-2mrem/yr pCi  1E+4cm” 100cm

Asdtated above, the DCGL for DU on building surfaceswas calculated in part
based on a removable activity fraction of 0.1. Therefore surveys for removable
activity ™" be required during the final survey to show that the removable DU
activity concentrationis less than 550 dpm/100 cm?. $ince inhalationis the
primary exposure pathway associated with an industrial scenario involving DU,
appropriate stepswill be taken to reduce removableactivity concentration of DU
to aslow as reasonably achievable. These steps may include vacuuming,
mopping, and removal of surface coverings.
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Soil

Initially, aDandD coder un was utilized to determine a Derived Concentration
GuidelineLevel (DCGL) for the exterior grounds as shown in AttachmentD. An
arbitrary value of 100 pCi/g of DU, with the sameisotopic ratiosas abovefor
building surfaces, wasinput using the default Residential Scenario. This resulted
inaTEDE of 5129 mrem/yr, asshown in Table 3-1. Scaling to a TEDE pf 25
mrem/yr resultsin a concentration guideline level of 0.49 pCi/g. ’

| Table3-1
Pathway Component of Maximum Annual Dose
from 100 pCi/g of Depleted Uranium

Pathway TEDE (mrem) | Percentage
Externd - 0.328 0.01
Inhalation 0.053 0.00
Agricultural 8.98 , 0.18

Sail 0.027 0.00
Drinking 1,230 23.96
Irrigated 2,550 49.80
Aquatic L1340 26.06

Total 5,129.3 100

i |
Asseenintheabovetable, the resultswere extremely high, due mainly to the
water pathways including groundwater irrigation of crops, consumption of agquatic
foodstuff, and drinking water fi-omawell on the site.

Appendix E of draft NUREG-1549 allowsfor the modificationof pathwaysbased
on input from a site-specificmodel. For example, the aguatic pathway (the
consumption oOf fish from acontaminated pond), can be set to zero if there is na

contain such surface water. However, the removal of thispathway incrases the
guideline level only about 50% to 0.66 pCi/g.

\
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The two other major dose producing pathways, irrigation and drinking water, both
assumethat thereis, or will be, awell on the site providing contaminated
groundwater for drinking and crop irrigation. Without further information on the
future usesof the site, it would be imprudent to assume that the devel opment of a
groundwater well would not occur.

In order to determine a more reasonable(and achievable) DCGL for the soils
surroundingthe building, it was necessary to modify the contaminated zone
affecting the groundwater aquifer. The DandD code does not lend itself to this
modification, so the computer code RESRAD Version5.82 was used.

$
Using the sameinput coﬁééntréti onsas abbvefor the DandD code, RESRAD was
first run using al default parametersfor dl pathways. The result was a TEDE of
102 mrem/yr foraninpcentrati o nof 100 pCi/g. When scaled to a TEDE of
35 mrem/yr, this'provides a soii concentration of 24.5 pCi/g. The resulting
RESRAD output isprovided as Attachment E.

Theinput parameterswere then modified to more accurately reflect the Building
611B site conditions asfollows:

1. Thetotal areainitially considered affected (above 35 pCi/g) is
approximately 300 m?. (Reference 8.10) The total area of the Building
611B siteisapproximately 4,000 m* (Reference8.9). The RESRAD input
parameter " Contaminated Zone'* was changed from adefault of 10,000 m?
to the more conservativesite-specificvalue of 4,000 nv’

N i

2. Characterizationsurvey soil sample results from the Building 611B site
shew that the soil contaminationisrestri inc 3(1 m)of
soil. The RESRAD input parameter “Thicknessof contaminated zone”
was changed from the default of 2 metersto a conservative site-specific
valueof 0.25 meters.

Using the above site-specific parameters, RESRAD wasr un again (Attachment
F). Theresult was aTEDE of 13.4 mrem/yr for an input concentration of 100
pCi/g. When scaled to aTEDE of 25 mrem/yr, this providesaDCGL of 186
pCi/g.

In accordance with the ALARA philosophy, if discretevolumeso soil (< 1.0 m?)
with elevated activity concentrationsare encountered that approach the DCGL for
soils (> 100 pCi/g) they will beremediated. Thiswill result in lessresidual
radioactivity and reducethe potential for having to evaluate the data using the
Wilcoxon Rank Sum Test and the elevated measurement criteria !

: | :

A}
! ‘
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3.3 DCGL Summary

Table 3-2 summarizesthe depleted uranium DCGLs for Building 611B. The
primary DCGL for building surfacesis 5,500 dpm/100 ¢m®. ThisDCGL isto be

, interpreted in terms of total activity as evaluated using direct beta measurements.
In deriving this DCGL it was assumed that the removableactivity fraction was
lessthan 10 %. Therefor asecondary DCGL, in termsof removableactivity, of
550 dpm/100 cm? i's al so specified for building surfaces.

The DCGL for depleted uranium in soil is 186 pCi/g. This DCGL isto be
interp:reted as the sum of the activity concentrations of the three uranium
radionuclides. In order to alow for the use of gamifra spectral analysis of soil
samplesin demonstrating compliancewith the DCGL, the DCGL for depleted
uraniumin soil will be equated to aTh-234 activity concentration. Th-234 is the
short lived daughter (t,, = 24.1 days) of U-238 and under all practical applications
will bein equilibriumwith U-238. Since U-238 accounts for 68.2 % of the
uranium activity in depleted uranium the DCGL for depleted uranium can be
shown to be equivalent to approximately 125 pCi/g of Th-234.

Table3-2
Derived Concentration GuiddelineL evels
For Depleted Uranium

Building 611B Surfaces and Surrounding Soils DCGLs

5,500 dpm/100 cm? (total)
Building Surface Contamination | 550 dpm/100 cm® (removable)

186 pCi/g (depleted uranium)
125 pCi/g (Th-234)

Soil Contamination

SURVEY OVERVIEW ; ' : ‘

TR ! 1 b
This section providesthe basisfor developing the MARSSIM survey of thefacility. In
order to design the survey, several parametersmust be set to ensurethat the survey will
stand up to and meet the statistical evaluationsto justify the release of the facility. These
includethe establishment of the DataQuality Objectives, Release Criteriaor Derived
Concentration GuidelineL evels, establishing the acceptable decision errorsand the
calculation of the Relative Shift in order to determine the number of required
measurementsper survey unit.

1
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4.1

42

Data Quality Objectives'

To ensurethe proper rel ease of the facility, the objectivesof this survey plan
ae

The selection of appropri ateinstrumentation to adequately detect the
radionuclides of concern, |

Establish proper count timesand measurement MDAs (Minimum Detectable
Activities) to verify that therel ease criteriaare met,

Perform surveysto verify the radiological statusof thefacility,

Ensurethat personnel exposure from residual contamination will not exceed
2§-m'rem/year to an indi%ual based on the intended use of the facility, and
Statistically evaluatethe datato ensurethat sufficient datais collected to
preparea report supporting the removal of thefacility from the Radioactive
MaterialsLicense.

Surveys and data evaluationwill be based on the guidancein NUREG-1575,
Multi-Agency Radiation Survey and Sitelnvestigation Manual (MARSSIM), and
include measurementsfor direct surface activity, removableactivity and exposure
rates.

Non Parametric Statistics

421 Building Surfaces

Compliancewith the DCGL for buiild ng surfaces will be demonstrated by
collected direct measurements. Since these measurements are not
radionuclidespecificit mithe necessary to use the Wilcoxon Rank Sum
Test to evaluate the resulting data. The Wilcoxon Rank Sum Test will be
used to evaluate survey datafiom survey unitsin which the averageof the
direct beta measurementsare less than the DCGL but which have
individual measurement results exceeding the DCGL. Each survey unit
evaluated using the Wilcoxon Rank Sum Test will be compared to an
appropriately chosen Reference Area.

If an individua measurement result exceedsthe DCGL the area frorn

which the measurement was collected will also be evaluated using the
elevated measurement criteria.
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4.3

4.2.2 Soils

Sincethe DCGL for depleted uranium is large compared to the expected
back ground activity concentrationsit will be assumed for the purpose of
evaluating final survey datathat radionuclides associated with depleted?
uranium are not present in background. Thjsalong with the fact that
compliance with the DCGL for soils will be demonstrated by gamma
spectroscopy which isaradionuclidespecificanalysisalowsfor the
analysisof thefina survey data, if necessary, using the Sign Test. The
Sign Test does not requirethe use of reference background areas. The Sign
Test will be used to evaluate survey datafrom survey unitsin which the
averageof all the discreteanalysesisless than the DCGL but which have
individual analysis resultsexceeding the DCGL.

If an individual sample analysisresult exceedsthe DCGL the areafrom
which the sample was collected will also be evaluated using the elevated
measurementcriteria

Decision Error

Thereare two types of decision error applied to analytical results: Typel (a) and
Typell (B) errors. A Typel error, or false positive, i sthe probability that a
survey result/measurement is above the releasecriteriawhen in fact it isnot, while
aType I error, or false negative, is the probability of determining that a
result/measurement is below thereleasecriteriawhen it isnot. The probability of
making decision errors can be controlled by adopting an approach called
hypothesistesting. |

. . ot . o
Thenull hypothesis (H,) istreated like abaseline condition and is defined by
MARSSIM as.

H, = residual radioactivity in the sirvéy exceedsthe releasecriterion!

Thismeansthat the site or survey areais assumed contaminated until proven
otherwise. For the purpose of this Final Survey, both Typel (a) and Typell
(B) will beset at 0.05 or 5 percent.
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RelativeShift

Therdativeshiftisdefined as“ A /o “where "A" isthe DCGL - LBGR (Lower
Bound of the Gray Region) and “ ¢ “ isthe standard deviation of the
contaminant distribution. In order to calculatethe relative shift, the DCGL must
be determined and two assumptionsmadeto estimatethe L BGR and the standard
deviation of the measurement distribution. MARSSIM suggeststhat the LBGR
be set at approximately 50% of the DCGL but can be adjusted later to providea
vauefor the relative shift between therangeof 1 to 3. The standard deviation
may be calculated from preliminary survey data, prior surveys of similar areasand
materiasor the standard deviation of areference background area. It should be
noted that “ ¢ “ representsthe standard deviation prior to release after all area

. decontaminationisthought to be complete. If noreferencedatais availableto

make areasonableestimate, MARSSIM suggestsusing 30% of the mean survey
unit background. :

Number of Samples/Measurements !
4

il l
The number of samples and/or measurementsto be collectedin each survey unitis
dependent on the non parametric statisticsto be used to test the null hypothesis,
acceptabledecision errors, and the relativeshift. In cases where scanning
sengitivitiesare not adaquate to see the DCGLSs, the samples and measurements
will need to beincreased. Since non radionuclidespecificdirect beta
measurementswill be used to evaluate direct beta measurementson building
surfacesthey will be evaluated using the Wilcoxon Rank Sum Test. The
Wilcoxon Rank Sum Test requires the evaluation(off hppropriately chosen
referencearess.

Soil€’samples will be evaluated by gamma spectroscopy in order to quantify the
Th-234 activity concentration present. Although Th-234 is present in background,
it will be assumed that all Th-234 associated with the soil samplesis dueto the
presence of depleted uranium since the naturally occumng Th-234 will be
insignificant compared to the DCGL for depleted uranium. Since theresultsof a
gammaspectral analysisis radionuclidespecific, the Sign Test used to evaluate
the analysisresults. The Sign Test does not require the evaluation of reference
aress.

451 Wilcoxon Rank Sum Test

Once therelative shift, A / &, hasbeen determined and the decision errors
defined the Tablein Attachment A can be used to determine the number of
measurements required to evaluatea given survey unit. Theinterpolated
valueof N12 givesthe number of measurementsrequired within a given
survey unit. An equal number, N/2, of measurements are required from
within the referencearea.
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4.6

452 SignTest

Oncetherelativeshift, A / o, hasbeen determined and the decision errors
defined the Tablein Attachment B can be usad to determinethe number of
samples required to evaluatea given survey unit. Theinterpolated value of
N givesthe number of measurementsrequired within agiven survey unit.
When using the Sign Test, samples are not required from arefergnce area

Sample/Measurement Number Reasonableness

t +
Once the number of samples/measurements has been calculated, it must be
determined whether or not the number is reasonablefor the survey. Itispossible,
even if theMARSSIM guidanceis strictly followed, that there are not enough
samplesto producethedesired level of " contfort™ or the number appearsto be
excessive. Thisisperformed on a case-by-casebasis and if the number of
samples/measurements iS not reasonable, then the data quality objectivesor initial
assumptionswill be re-evaluated.

It must aso be determined if either of the scanning MDA (beta or gamma)
calculated in accordance with Seetions 6.2 and 6.3 of this plan exceed the DCGLs.
If either of the scanning MDAs exceed the DCGL s the number of

increased to account for the lack of scanning sensitivity.

When the scanning MDA exceedsthe DCGL, an AreaFactor, AF, is calculated as
follows: |

H

I\/IDAscanning
DCGL

AF =

Then the size of the areaof elevated activity that correspondsto the AreaFactor,
AF, isdetermined. Thisis calculated by decreasing the size of the assumed area
of contaminationand rerunning the computer code used to calculatethe DCGL.
Theratio of the new run to theorigina run is compared to the Area Factor. When
theratio equal sthe Area Factor, thesize of the area of elevated activity that
correspondsto the Area Factor has been determined, i.e. the size of the assumed
areaof contamination for the appropriate computer run.

The number of samples/measurements required to account for lack of scanning
sensitivity, Ns, iscalculated asfollows;,

1
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Where: A = Survey Unit Area
As The sizeof thearea of elevated activity
that correspondsto the Area Factor

If Ns excceds the number of samples/measurements cal culated using section 4.5.1

or section 4.5.2 of this plan then it representsthe minimum number of
samples/measurements to be collected from each survey unit.

4.7 Elevated Measurement Criteria

— N~y

M sample analysis results that exceea the DCGLs will require that
the area from which the result was obtained be evalweted using the elevateu
measurement critenia. The elevated measurement criteriaissize dependent. Once
the size of the areaassociated with the elevated activity isdeterminedit isinput,
along with the elevated measurement result, into the computer code used to
calculatethe DCGL. The resulting annual dose divided by the criteriafor release
for unrestricted use, 25 mrem/yr, is the elevated measurement criteria. [
measurement/sample analysisresult divided by the DCGL exceed the elevated
measurement criteriathe survey unit in question does not meet the criteriafor
releasefor unrestricted use.

SURVEY DESIGN ANDIMPLEMENTATION

The purpose of the survey isto collect SufﬁClent survey datato remove Building 1)/{
from Radioactive Material License SUB-348, Amendment 21 and the NRC ]ice
application. The project team will perform surveys according to project specmc Duratek
procedures Survey Plan. Implementation of this Survey Plan will include the
following:

e Survey instrumentationwill be set up and source checked to ensure proper operation.
The Project Manger/Supervisor will perform preliminary inspectionsof the areasto
identify additional specific survey requirements.

e TheProject Manager/Supervisor will develop survey packagesfor the survey aress.

e Theproject team will grid the survey areas as specified by the following survey.
protocolsand mark or map the survey locationsas applicable.

e Theproject team will take survey measurements and analyze samples using
appropriate calibrated instruments and perform daily sourceand background checks
beforeand after each day's work. [

o Direct survey datacollected during the project will be downloaded fiom the survey
instrument into a database for storage and processing.

e TheProject Manager will review the completed survey packages to ensure that all
required surveyshave been performed.
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The Project Manager will review the survey results to identify any exceeding
the specified releasecriteria.

In order to support the final status .urveys of the building, the facility will be cleared c.
all loose equipment and ma:crials to the maximum extent nossible, Surveys will then be
performed as follews:

51 | nstnunentation and Selection

Selectionand use of survey instrumentation will ensure sensitivitiesare sufficient
to detect theidentified radionuclides at the minimum detection requirements.
Table 4-1 providesalist of the instruments, typesof radiations detected and
calibration sources, which will be utilized.

Duratek will usethe Ludlum Modd 2350 Data Logger with avariety of detectors
for direct measurements of beta surface activity aswell as exposurerate
measurements. The Data L ogger is a portable microprocessor computer based
counting instrument capableof operation with Nal(Tl) gammascintillation,
gas-flow proportional, GM and ZnS scintill ation detectors.

Detector selectionwill depend upon thetype of survey, surface contour and
survey areasize. The project team will typically use the 126 cnm? gas-flow

« proportiona detector for direct betameasurementsfor most areas and the 15.5
. cm? GM detector for smaller areasin which the gas-flow proportional detector
will not fit.

t

i t
Exposure rate measurements and gammascanswill be performed using either a
Ludlum Mode 44-2 or 44-10 Nal(Tl) gammascintillation detector.

Analysisfor removable a phaand betaactivity will be performed using either

Tennelec gross alpha/beta counter or the Eberline BC-4 and SAC-4 scaler
counters.
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Table4-1
Survey I nstrumentation
Instrument/Detector | Type =~ - Detected Source Use ‘
Ludlum Mode 2350 wt. | Gasflow Direct beta surveys;
43-68, 43-98 or 43-9%4 proportional 9Tc(p) |Betascanson solid
detector (126cm?2) Alphaor beta [230Th (a) | surfaces, soil and sand.
Direct beta surveys,

LudumModd 2350 wt. | Shielded GM Beta scanson solid
44-40 detector (15.5cm5) Beta 99Tc (B) | surfaces, soil and sand.
Ludlum Modd 2350 wt. Gammaexposurerate
44-2 or 44-10 detector Nal(TI) Scintillator | Gamma 137¢s (y) and gamma scans.
Eberline SAC-4 Scder
Counter ZnS scintillator Alpha 230Th (a) | Smear counting
Eberline BG4 Scaer
Counter Shielded GM Beta 99Tc (B) Smear counting
Tennelec Planchette Shielded Gas-flow | Alphaa 99Tc (B),
Counter proportional Beta 230Th (a) |Smear counting

Gamma Nuclideidentification
EG&G NOMAD energy and Mixed and quantification soil
Gamma Spectrometer HPGe intensity gamma and sand samples.

5.1.1 Instrument Calibration

The dataloggers, associated detectorsand al other portable
instrumentation are calibrated on a semi-annual basis using National
Institute of Standards and Technology (INIST) traceable sources and

calibration equipment. Calibration typically includes:

High Voltage calibration,

Discriminator/threshold calibration,

Window calibration,

Alarm operation verification, and

Scaler calibration verification

The detector calibration includes:

Operating voltage determination,
Calibration constant determination, and

Dead time correction determination
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5.2

Calibrationlabel s showing the instrument identification number,‘
calibrationdate and calibration due date are attached to all portablefield
instruments.

|

5.1.2 Sources

All sourcesused for calibration or efficiency determinationsfor the survey
will be representativeof theinstrument's response to theidentified
radionuclidesand are traceableto NISTL. The sources, used du the
surveys, Will include®Tc, 2°Th, *’Cs and mixed gamma sources.

Health Physics Technicians will control radioactive sourcesused for
instrument response checks and efficiency determination. Sources will be
stored securely and signed out when needed in thefield. A source sign-out
log will track the location of all sourceswhen they are removed from the
Duratek field office. ‘ !

Survey Unit Classification
Survey unitsarediscreteareas, consisting of building surfacesor land areas, of a

specific size and shapefor which separate decisionsrelative to the DCGL,s will
be made. Survey unitsare defined based on the site's history, potential for

t residual contamination, and physical characteristics. All impacted areas are
. divided into survey units. Impacted areas are those areas with a potential of being
* contaminated. Non impacted areas are areas that do not have a potential for being

contaminated and are not surveyed as part of the final survey.

Survey units are classified as Classl, 2, or 3. A Class 1 survey unit is a survey
unit that has or had prior to remediation contamination level s approachingor
exceedingthe DCGL. A Class2 survey unit isa survey unit that does not have
contamination approaching or exceeding the DCGL. Typically Class 2 survey
unitsare not remediated. If remediagiofi is réquired the survey unit is reclassified
asClass 1. A class 3 survey unit isa survey upit-isa survey unit that is not
expected to contain contarnination or s expected to contain contaminationat a
fraction (< 10 %) of the DCGL. i

Survey unitsare limited in size to ensure adequatesurvey coverage, Th}e size

limitsare specified in the following Table. ‘
v, k

1
{
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Suwey Unit Classification

SizeLimit, m?

Class1
Building Surfaces <100
Land Areas <2,000
Class?2
Building Surfaces <1,000
Land Areas < 10,000
Class3
Building Surfaces No limit
Land Areas No limit

Based on the data presented in reference 10.10, the DCGL for building surfaces
and thesize of Building 611B all of the survey unitswithin the building will be
classified as Class 1. The building exterior and anyremaining structures on the
surrounding grounds will be classified as Class 2. Based on the DCGL for soils
and Reference 10.10 the grounds surrounding Building 611B will be Dsiﬁed as

Class 2.

Classifying the building exterior, remaining structures, and grounds as Class 2

surrounding Building 611B.

I Thefollowingisalist of likely survey units.

DU tunnel,

DU target area,

Insidestorage area,

Non-DU tunnel,

Instrument room and foyer,
Outsidestorage areas(3),

Building exterior (roof), and
Grounds surrounding Building 611B.

. reducesthe required survey frequency, especially that associated with scanning.
- Thiswill aid greatly in dealing with the unexploded ordinance concerns

" Itispossiblethat asremediation activitiesprogress, in prepararionfor the fina

survey, that someof the survey unitslisted may be combined. It isalso possible
that additional survey units may be established.

Survey Package Devel opment

For each survey area/unit, the project team will develop a package, or portfalio,

erforming a wa k-down and preparin k t/tracking sheet outlinin
t e%energl] s.}?vey ?Instructi onsﬂ 80% on c%ﬁéé%s aer?y sé‘élé‘ H % survey g
instructionsfor any abnormal conditionswithin the survey area. Completion and
review signature blockswill be used to track the progressof the surveys.

t
i
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5.4

During the survey, the project team will update the survey package(s) with the
survey dataand resultsof any specia surveysor sample analyses performed.

Survey Protocols/Requirements

Thefina statussurvey of the buildingwill consist of beta scans, fixed beta
measurements, and smearsfor grossalphaand grossbetaanalysis. The survey of
the facility groundswill consist of gammascansand soil sampling for gamma
spectroscopy analysis. Surveyswill be pep‘ormed asfollows:.

54.1 SurfaceScans
a. Beta Scans

For class1 survey wiits, betascanswill be performed over 100%
of the accessiblebuilding surfaces(interior) and the roof using a
gas-flow proportional detector while listening to the audible output
of the instrument. For class2 survey units, betascanswill be
performed over approximately 50% of the accessible building
surfaces.  All areas of devated activity will beidentified for
further investigationand potential decontamination. Any area
exceedingthe DCGL,, will beidentified and decontaminated.

Scan speeds will be established such that contamination at levels of
approximately 50% of the DCGL,, will be detected.

b. Gamma Scans
Gamma scanswill be performed on the open 1and areas
surrounding Building 611B. As a minimum, 10% of the open land
areas wiil be scanned. I¥ unexploded ordinanceconcerns can be
adequately addressed, the scan coveragewill increaseto 25%. A
Nal(T1) gamma scintillation detector will be used with the Ludium
Model 2350to help identify any areasof residua contaminationin
the soil or the buildinginterior. Thedetector will bemovedin a
serpentinemanner in close proximity with the ground while
listening to the audibleoutput of theinstrument. Any areaswhere
a noticeableincrease in the count rateis determinedwill be flagged

for further investigationand/or sampling. I+
i

542 Direct BetaMeasurements

Direct betameasurement will be taken on the structural surfaces of
Building 611B within each survey area/unit. The number of
measurements and spacing will be determined in accordance with

4
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MARSSIM and this Plan.
a. Number of Measurements

The number of measurement for each survey unit will be
determined in accordance with section4.5.1 and 4.6 of this plan.
A relativeshift of between 1 and 3 should be used, resulting in
approximately 10-30 measurement per survey unit.

Thenumber of measurementsdetermined in accordancewith
section4. 5. 1,N/2, representsthe number of measurementsto be
collected from each survey unit. An equa number of
measurements, N/2, needsto be collected from an appropriate
referenceareain order to evaluate the final survey data using the — -
WilcoxonRank Sum Test

5.4.3 Removable Activity Measurements

Smears will be taken at each direct measurement location for gross alpha
and gross beta analysis. '

54.4 Soil Sampling

Surface (0-15 cm) soil sampleswill be collected from the open land areas

surrounding building 611B. The number of samplesand their spacing will
be determined in accordance with MARSSIM and this plan.

{
a. The number of samplesfor each survey unit will be determinedin ’
accordancewith sections4 5. 2and4. 6 of thisplan. A relativeshift
of between 1 and 3 should be used, resultingin approximately 10-
30 samples per survey unit.
5.4.5 Sample/Measurement Grid Spacimg — — — — — — — — — — — — —

Thegrid spacing for the measurement and sampleswill be determined
assuming asquaregrid pattern as follows:

L= /i
N 1

Where A = Survey unit Area
N = Number of measurements

!

{
i

;
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Once the number of measurementsand the grid spacing are determined, a
starting point for the survey must be established for each survey unit. This
will be performed by selecting areferencepoint for the survey unit such as
the comer of theroom and a random number generator providinga
random number between 0 and 1 for an initial offset from the reference
point in both the x and y coordinates. The random number pair will be
multiplied by the calculated grid spacing providing the offset from the
reference point for the first grid location.

Upon establishing th€ fist 1id location, the calculated grid spacing will be
used to establisha stem throughout thesurvey unit. If the survey

unit includesthe floor, wallsand ceiling, thegrid is extended to dl
surfacesfrom theinitial point.

Once gridded, it yﬂ@iﬁed that the number of grid locationssatisfiesthe
calcul ated number of measurements. If not, then smaller grid spacing will
be used to ensurethe appropriate number of measurements and samples
are obtained.

Survey Records

The project team will maintain records of surveys in the survey packagesffor each ;
area according t0 project procedures. The survey package may includethe
following records depending upon the survey design and protocols:

] [
v ]

e Survey Package Worksheet giving the packageidentification, survey location
information, general survey instructionsand any specific survey instructions. |
Survey Unit Diagram of the areato be surveyed asavailable.

Photographs d”the survey area, as necessary, to show special or unique
conditions.

Printout of laboratory analysisresults (if performed).

Ludlum Model 2350 data files and associated spreadsheetsfor all radiation
survey measurements.

Duratek will use a proprietary computer program to downl oad the contents and
survey datafrom the Data L oggersmemory to a database and generatea survey
report that presentsall raw data, converted data, and information by survey
location. The survey technicianand supervisor will review thesereportsfor
completeness, accuracy, suspect entriesand comparethe datato the guideline
valuesin Table 3-2. ! !

4
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6.0

Any changesto the databasetables such as detector efficiency and background,
that could affect survey resultswill require management approval. In addition,
changesto datain the primary table will require awritten explanation on achange’ .
request. The changerequest will be attached to the survey report and maintained
as a pennanent record.

Data and document control will incl udethe maintenance of the raw datafiles,
trandated data files (spreadsheets) and documentationof all correctionsmadeto
thedata. The databaseswill be backed up on adaily basis.

MINIMUM DETECTABLEACTIVITY,MDA

Minimum Detectable Activity (MDA) is defined as the smaliest amount or go_gcenptration
of radioactive material that will yield anet positive count witi a 7o ‘[-)IObabll‘lly- o1 falsely
magrpreting background respenses-as true activity—The MDA is dependent upon count
times, geometry, samplesize, detector efficiency background, and for scanningthe
scanning rate and the efficiency of the surveyor.

The MDAsfor direct beta measurements, analysesfor removable activity, and gamma
spectroscopy will be set at 50% or lessof the DCGLs. The MDAs for beta scans and
gammascanswill be set equal to or lessthen the appropriate DCGL. Sincethe MDAsfor
scanning will beequal to or less that the appropriate DCGL s, the scanning MD As will
not effect the number of measurementsor samplesrequired to evaluate aspecific survey
unit. ‘ -

6.1  Direct Measurements , | .

The equation used for calculatingthe MDA for direct measurementsis:

Y/ 3.29 \/ﬁ+ Ry

MDA = —Ls s
E -
(100 /
Where MDA = Minimum Detectable Activity (dpm/100 cm?)

R, = Background Count Rate (cpm)
ty = Background Count Time (min)
t = SampleCount Time (min)

A = Detector Area(cm?)

E

Detector Efficiency (c/d)
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6.2 Beta Scans

C

The equation used for calculatingthe MDA for betascansis:

@ for+ 22

3
ko ok *
E*E*\p ol

MDA=

Where MDA Minimum Detectable Activity (dpm/100 cn)

Decision error taken from Table 6-5 of MARSSIM
Observation counting interval (scan speed divided by the
detector width)

Background count per observationinterval

Detector Efficiency (c/d)

Surface Efficiency (typically around 50% for beta
contaminationon concrete)

Surveyor Efficiency (typically 50%)

Detector Area(cm?)

o
Il

> o

6.3 GammaScans

60
ol
"
I\/IDCRSJrveyor_
p

The equation used for calculatingthe MDA for ggmmascansis essentially the
same asthat for betascans. However conversionfactors arerequired to convert
the MDCR g,y IN terms of cpm to an activity concentrationinterms of pCi/g

‘Where MDCRgynepor Minimum DetectableCount Rate (cpm)

d = Decision error taken from Table6-5 of MARSSIM

1 = Observation counting interval (scan speed divided
by the detector width)

b, = Background count per observationinterval

p = Surveyor Efficiency (typicaly 50%)
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7.0

Thefirst of the conversionfactors needed to convert the MDCRg,ye, INtO aN
activity concentrationis the exposurerate due to a volume of soil contaminated
with theradionuclideof interest (depleted uranium). This conversion constant in
termsof pCi/g per uR/hr can bederived using a shielding code. The second
conversionfactor that i s needed is one that converts an exposurerate dueto the
radionuclideof interest to,a count rate for,the detector used during the scan, uR/hr

per pCi/g.

MDA = (MDCR suneyer (cpm))* uk By (p Cl/g)
cpom N uR/hr

~ _ __Where: MDA | = Theminimum detectableactivity (pCi/g)

DATA QUALITY ASSESSMENT AND EVALUATION

Onceadll the surveysare complete, the datawill be assessed and evaluated to ensure that
theDCGL,, v@s met. All areas exceeding the DCGL,, will be remediated, scanned and
the data poiiit re-surveyred. Ohce complete, the datawill be evaluated following the
rnethodol ogy specified in MARSSIM and this Plan to re-cal culatethe number of
rneasurements based on the survey standard deviation to ensure that the proper number of

Ineasurementswastaken. If it isdetermined that enough datawas not collected, the grid
size may be reduced and thesurvey areare-gridded and re-surveyed as appropriate.

Provided an adequate number of measurementsweretaken and that NO measurements
exceed the DCGL,,, the survey area/unit meetsthe requirementsfor releasefor
unrestricted use and no further statistical testsarerequired. If there is data in excess of
the DCGL,,, the area will be decontaminated unless an evaluation is made by the Project
Manager showing that it iS not necessary. In this case, the data must be statistically
evaluated using non-parametric statistics and the elevated measurement eval uated against
the DCGLygc.

7.1  Elevated Measurement Comparison T~

If elevated measurementsabovethe DCGL,, exist, an elevated measurement
comparison must be performed in accordancewith MARSSIM; otherwise, the
areawill be decontaminated.

7.2 Statistical Evaluation

If elevated measurements remain, the data must be statistically evaluated using
either the Wilcox Rank Sum Test or the Sign Test in accordancewith
MARSSIM.

[
H

? H
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8.0

QUALITY ASSURANCE AND QUALITY CONTROL

Duratek's Quality Assurance/Quality Control Programsensurethat all quality and
regulatory requirementsare satisfied. All activitiesaffecting quality are controlled by
procedures and this plan. These documentsinclude the following Quality Control
measuresas an integral part of the survey process.

8.1

8.2

8.3

8.4

Sdection of Personnedl

Project management and supervisory personnel arerequired to have extensive
experiencewith Duratek procedures and be familiar with the requirementsof
MARSSIM and this Survey and SamplingPlan. Management must have prior
experiencewith the radionuclide(s) of concern and aworking knowledge of the
instruments used to detect the radionuclideson site. Project management and
supervision are required to maintain OSHA safety qualificationsas safety isa
primary concern of Duratek.

Duratek will select supervisory personnel to direct the survey based upon their
experience and familiarity with the survey procedures and processes. Likewise,
Health Physicstechnicianswho will perform the surveys will be selected based
upon their qualificationsand experience.

Training

All project personnel will receive site-specifictraining to identify the specific
hazards present in thework and survey areas. Trainingwill asoincludea
briefing and review of this Plan, Duratek procedures and the Site Safety and
Hedlth Plan.

During site orientation and training, survey personne will becomefamiliar with
siteemergency procedures. In the event of an emergency, personnel will actin
accordancewith al applicablesite emergency proceduresand the Site Safety and
Hedlth Plan.

Written Procedures

All survey tasks, which are essential to survey dataquality, will be controlled by
proceduresand thisplan.

Instrumentation Selection, Calibration and Operation
Duratek has selected instrumentsproven to reliably detect the radionuclides
present at thefacility. Duratek will calibrateinstrumentsor qualified vendors

under approved proceduresusing calibration sourcestraceableto the National
Instituteof Standardsand Technology (NIST).
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8.5

8.6

8.7

8.8

8.9

All instruments and detectors will be inspected and so====shecked daily when in
use to vepmprepenggfation. Control chartsand/or source check criteriawill be
established at the beginning of the project for reference.

Proceduresfor calibration, maintenance, accountability, operation and quality
control of radiation detection instrumentsimplement the guidelinesestablished in
American National Standard Ingtitute (ANSI) standard ANSI N323-1978 and

ANS N42.17A-1989.

Survey Documentation

Survey packageswill be the primary method of controlling and tracking the hard
copy recordsof survey results. Recordsof surveyswill be documented and
maintained in the survey packagefor each areaaccordingto Duratek procedures.
Each survey measurement will beidentified by the date, technician, instrument
type and serial number, detector type and serial number, location code, type of
measurement, mode of instrument operation, and Quality Control (QC) sample

number, as applicable.

Chain of Custody

Proceduresestablish responsibility for the custody of samples from the time of
collection until resultsare obtained. If samplesare shipped off sitefor analysis,
they will be accompanied by a chain-of-custody record to track each sample.

Records Management

Generation, handling and storage of survey datapackagesare controlled by an

approved procedure.

Duplicate Review of Survey Results

The survey packageand survey data from each areawill bereviewed by two
separate peopleto verify al documentation is completeand accurate. Thiswill

include the surveyor and either the Project Manager or hisdesignee.

Sample Analysis

Duratek will perform quality assurance and quality control checkson 5% of all
sample analyses(except smears). Thiswill consist of the analysisof split and/or
duplicatesamples. Split sasmpleswill be analyzed if an ample amount of materia
iscollectedin asample. Thesamplewill be homogenized and split into two
separate samplesfor analysis. Duplicate analysiswill be performed on samples
wherethere was not enough material collected to prepare two separate samples.
Thesame samplewill be analyzed twiceat different timesand different detectors
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9.0

10.0

if possible to check the quality of the analyses.

SURVEY REPORT

Duratek may begin preparing the Survey Report during the surveys. General information
can be drafted early to expedite report preparation when work is completed. The report
will contain brief descriptions of the site and the surveys performed, photographs of the
survey and sample locations as necessary and survey results in tabular and graphical

form.

Duratek will submit a draft report for comment after completing site activities and
receiving all sample analyses. The final report will be submitted following resolution of
all comments.
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pages 64132-64134
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ATTACHMENT A
Values for N/2 for a Given Relative Shift (A/c) and decision errors a and  when a Contaminant is Present in the Background.

0=0.01 0=0.025 0=0.05 o=0.1 0=0.25
B B B B B

0.01 [0.025 0.05 0.1 0.25 0.01 [0.025 [0.05 0.1 [0.25 [0.01 [0.025 J0.05 0.1 [0.25 [0.01 0.025 0.05 [0.1 [0.25 [0.01 [0.025 [0.05 0.1 [0.25
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10 l64 55 W7 B9 b7 |ss Me Py P2 1 W7 po P2 ke 16 PBo P2 ks o Jiz p7 Rt j6 12 6
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ATTACHMENT B
Values for N for a Given Relative Shift (A/c) and decision errors a and B when a Contaminant is NOT Present in the Background.

a=0.01 a=0.025 a=0.05 ja=0.1 a=0.25
B B p B B

0.01 0.025 0.05 [0.1 [0.25 [0.01 [0.025 J0.05 0.1 [0.25 [0.01 0.025 0.05 0.1 0.25 [0.01 J0.025 [0.05 0.1  [0.25 [0.01 l0.025 0.05 [0.1 {0.25
0.1 14095 [3476 [2984 12463 [1704 {3476 [2907 {2459 |1989 [1313 [2984 459 [2048 (1620 |1018 {2463 [1989 {1620 [1244 (725 [1704 [1313 (1018 [725 [345
0.2 }1035 879 {754 1623 431 879 |735 622 [503 [333 |754 622 |S18 W10 258 623 |503 410 [315 (184 1431 [333 [258 |184 [88
0.3 468 1398 1341 P82 195 398 333 [281 227 {150 341 [281 [234 {185 117 [282 [227 185 [143 |83 195 150 117 {83 40
0.4 270 [230 197 [162 113 [30 [191 J162 {131 87 197 J162 136 [107 (68 162 131 [107 [82 48 113 87 168 48 23
0.5 1178 j152 130 107 {75 152 126 107 RB7 58 130 J107 189 71 45 107 R7 71 54 33 75 58 45 33 16
0.6 {129 110 [94 77 54 110 192 77 63 42 94 77 65 52 33 77 63 |52 40 23 54 42 33 23 11
0.7 199 83 72 59 41 83 70 59 48 33 72 59 50 40 26 59 48 40 30 18 41 33 26 18 9
0.8 {80 68 58 48 34 68 57 48 39 26 58 48 40 32 21 48 39 32 24 15 34 26 21 15 8
0.9 66 57 48 40 28 57 47 40 33 22 48 40 34 27 17 40 33 27 21 12 28 22 17 12 6
1.0 |57 48 41 34 24 48 40 34 28 18 41 34 29 23 15 34 28 23 18 11 24 18 15 11 5
1.1 |50 42 36 30 21 42 35 30 24 17 36 30 26 21 14 30 24 21 16 10 21 17 14 10 5
1.2 @S 38 33 27 20 38 32 27 22 15 33 27 23 18 12 27 22 18 15 9 20 15 12 9 S5
13 Ml 35 30 26 17 35 29 24 21 14 30 24 21 17 11 26 21 17 14 8 17 14 11 8 4
1.4 [38 33 28 23 16 33 27 23 18 12 28 23 20 16 10 23 18 16 12 8 16 12 10 8 4
1.5 [35 30 27 22 15 30 26 22 17 12 27 22 18 15 10 22 17 15 11 8 15 12 10 8 4
1.6 P4 29 24 21 15 29 24 21 17 11 24 21 17 14 9 21 17 14 11 6 15 11 9 6 4
1.7 PB3 28 24 20 14 28 23 20 16 11 24 20 17 14 9 20 16 14 10 6 14 11 9 6 4
1.8 32 27 23 20 14 27 22 20 16 11 23 20 16 12 9 20 16 12 10 6 14 11 9 6 4
1.9 130 26 22 18 14 26 22 18 15 10 22 18 16 12 9 18 15 12 10 6 14 10 9 6 4
2.0 29 26 22 18 12 26 21 18 15 10 22 18 ° |15 12 8 18 15 12 10 6 12 10 8 6 3
2.5 [28 23 21 17 12 3 20 17 14 10 21 17 15 11 8 17 14 11 9 S 12 10 8 S 3
3.0 27 23 20 17 12 23 20 17 14 9 20 17 14 11 8 17 14 11 9 5 12 9 8 5 3
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ATTACHMENT C
RESRAD-BUILD Version 3.0 Run
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** RESRAD-BUILD Program Output, Version 3.0 09/26/01 13:30 Page: 0- 0 : 1 **
Title : PICITTINY
Input File : sitel.inp

it it
it RESRAD-BUILD Table of Contents it
11t 11t
fiffffrftffffffffsfsftsffsesssssssssfftesetttfas

/////////////////////////////

Input ParametersS......ieue e iennreenennnns 0-1

For Each Time (I) .ttt ninneennnns
Time Specific Parameters........... ce. I-1
Receptor-Source Dose Summary.......... I-2
Dose by Pathway Detail................ I-3
Dose by Nuclide Detail................ I-4

Full Summary.......... e et e et F-1



** RESRAD-BUILD Program Output, Version 3.0 09/26/01 13:30 Page: 0- 1 : 2 **
Title : PICITTINY
Input File : sitel.inp

,,,,,,,,,,,,,,,,,,,

;;;;;;;;;;;;;;;;;;;;;;

i1t i1t
it RESRAD-BUILD Input Parameters iz
it it

zzzzzzzzzzzzzzzzzzzzzzzzzzzzz

,,,,,,,,,,,,,,,,,,,,,,,

Number of Sources : 1

Number of Receptors: 1

Total Time : 2.500000E+02 days
Fraction Inside : 3.300000E-01

,,,,,

1£1$ffffff Receptor Information fffffiffff

Receptor Room X \ z FracTime Inhalation Ingestion(Dust)
(m] (m] {m] [(m3/day] [m2/hr)
1 1 1.000 1.000 1.000 1.000 1.80E+01 - 1.00E-04

fff Receptor-Source Shielding Relationship 1ff

Receptor Source Density Thickness Material
[g/cm3) [cm]

1 1 2.40E+00 O0.00E+00 Concrete



** RESRAD-BUILD Program Output,
Title : PICITTINY

Input File : sitel.inp

Height [m]
Area [m2]

H1: 2.500

Area 36.000

Version 3.0 09/26/01 13:30 Page: 0- 2 3
fiffffff Building Information Ifffffff
Building Air Exchange Rate: 8.00E~01 1l/hr
Air Exchanges [m3/hr]
Feok ok ok ok ok ok ok ok ke ok ok ke ok k ok ke ok ok ke ke ok ke ke ok ok ok ke ok
* *
* *
* <=Q01l: 7.20E+01
* Room 1 * Q10 7.20E+01
*  LAMBDA: 8.00E-01 *
* *
* *
* ke ko ke vk de ok gk ok ke ok ke ok ke k ok ke ke ke ok ke ke ok ke ke ok ke ke ok
Deposition velocity: 1.00E-02 [m/s] Resuspension Rate: 5.00E-07 [1/s]

* %



** RESRAD-BUILD Program Output, Version 3.0 09/26/01 13:30 Page: 0- 3 : 4 **
Title : PICITTINY
Input File : sitel.inp

- fffffiff sSource Information Tfffffff

Source: 1
Location:: Room : 1 x: 0.00 y: 0.00 =z: 0.00[m]

Geometry:: Type: Area Area:3.60E+01l [m2] Direction: x
Pathway

Direct Ingestion Rate: 0.000E+00 (1/hr]

Fraction released to air: 1.000E-01

Removable fraction: 1.000E-01

Time to Remove: 3.650E+02 [day]

Radon Release Fraction: 1.000E-01

Contamination::

Nuclide Concentration Dose Conversion Factors

Ingestion Inhalation External External Submersion
(Surface) (Volume)
{(pCi/m2] [mrem/pCi} (mrem/pCi] [mrem/yr/ [mrem/yr/ [mrem/yr/
(pCi/m2)] (pCi/m3}] (pCi/m3)]

U-238 6.820E+01 2.690E-04 1.180E-01 3.530E-06 9.510E-08 1.600E-04
e =235 1.300E+00 2.670E-04 1.230E-01 1.950E-05 4.740E-07 9.030E-04
U-234 3.050E+01 2.830E-04 1.320E-01 8.750E-08 2.520E-10 8.930E-07
PA-231 0.000E+00 1.060E-02 1.280E+00 4.760E-06 1.190E-07 2.010E-04
TH-230 0.000E+0O0 5.480E-04 3.260E-01 8.780E-08 7.570E-10 2.040E-06
AC-227 0.000E+0Q0 1.480E-02 6.720E+00 4.530E-05 1.260E-06 2.160E-03
RA-226 0.000E+00 1.330E-03 8.600E-03 1.940E-04 7.000E-06 1.040E-02
PB-210 0.000E+00 7.270E-03 2.320E-02 4.140E-07 3.820E-09 1.430E-05



** RESRAD-BUILD Program Qutput, Version 3.0 09/26/01 13:30 Page: 1- 1

Title PICITTINY

Input File sitel.inp Evaluation Time: 0.000000

i frfffreffttfffefftefffeseffesftfssffaffeffiiadist
fifffffttefttffetftfffsffefetesfretffafiffifs11s
it Assessment for Time: 1 fif
iif Time =0.00E+00 yr it
ftffftffffffefsseffstffefffffstffsftffeffs{rL01e
trfffefftfffttetefsffefssteesttefsstfesfaed2841
f1ff1ffff Source Information IIffffif

Source: 1

,

Location:: Room : 1 x: 0.00 y: 0.00 z: 0.00 [m]
Area:3.60E+01 [m2] Direction: x

Geometry:: Type: Area
Pathway
) Direct Ingestion Rate: 0.000E+00 {1/hr]
Fraction released to air: 1.000E-01
Removable fraction: ’ 0.000E+00
Time to Remove: 3.650E+02 ([day]
Contamination:: Nuclide Concentration
[(pCi/m2]
U-238 6.586E+01
U-235 1.255E+00
U-234 2.946E+01
PA-231 8.983E~06
TH-230 8.967E-05
AC-227 6.463E-08
RA-226 8.810E-09
PB-210 4.636E-11

years

* %



** RESRAD-BUILD Program Output,

Title : PICITTINY

Input File

Receptor
Total

1

sitel.inp Evaluation Time: 0.000000

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

,,,,,,,,,,,,,,,,,,,,,,,

it i1t
f1f RESRAD-BUILD Dose Tables fitf
i1t f1f

,,,,,,,,,,,,

[mrem]

Source Total

1
1.0E-02 1.0E-02
1.0E-02 1.0E-02

Version 3.0 09/26/01 13:30 Page:

1- 2

years

* %



** RESRAD-BUILD Program Output, Version 3.0 09/26/01 13:30 Page: 1~ 3 : 7 x*
Title : PICITTINY
Input File : sitel.inp Evaluation Time: 0.000000 years

Pathway Detail of Doses
Trfffrefsffefaeeeif114t

[mrem]
Source: 1
Receptor External Deposition Immersion Inhalation Radon Ingestion
1 1.26E-05 1.53E-07 1.56E-09 1.04E-02 1.25E-14 6.18E-05

Total 1.26E-05 1.53E-07 1.56E-09 1.04E-02 1.25E-14 6.18E-05



** RESRAD-BUILD Program Output, Version 3.0 09/26/01 13:30 Page:

Title : PICITTINY
sitel.inp

Input File

Source: 1

Nuclide Receptor

U-238
U-238
U-234
TH-230
RA-226
PB-210

U-~-235
U-235
PA-231
AC-227

U-234
U-234
TH-230
RA-226
PB-210

IR I SRR IO

w o

B PN W

1

.87E-03
.45E-09
.83E-14
.93E-20
.00E+00

.37E-04
.70E-09
.14E-10

.43E-03
.17E-08
.62E-13
.43E-15

O NN J o

w 0 =

[N I

Evaluation Time: 0.000000

Nuclide Detail of Doses
fTiffffffffffffftif11££1

[mrem]

Total

.87E-03
.45E-0°9
.83E-14
.93E-20
.00E+00

.37E-04
.70E-09
.14E-10

.43E-03
.17E-08
.62E-13
.43E-15



** RESRAD-BUILD Program Output, Version 3.0 09/26/01 13:30 Page: 2- 1 : 9 **
Title : PICITTINY
Input File : sitel.inp Evaluation Time: 1.00000 years

/////////////

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

it Assessment for Time: 2 fitf
fif Time =1.00E+00 yr iit

,,,,,,,,,,,,,,,,

NSNS N NSRS SN SIS E SN SRS SIN NS ER S NN SRS

fffffff{f Source Information Ifffffff

Source: 1
Location:: Room : 1 x: 0.00 y: 0.00 z: 0.00 [m]

Geometry:: Type: Area Area:3.60E+01 [m2] Direction: x
Pathway
Direct Ingestion Rate: 0.000E+00 [1/hr]
Fraction released to air: 1.000E-01
Removable fraction: 0.000E+00
Time to Remove: 3.650E+02 [day]
Contamination:: Nuclide Concentration
[pCi/m2]
U-238 6.138E+01
e U-235 1.170E+00
U-234 2.745E+01
PA-231 3.323E-05
TH-230 3.317E~-04
AC-227 7.455E-07
RA-226 1.027E-07
PB-210 1.583E-09



** RESRAD-BUILD Program Output, Version 3.0 09/26/01 13:30 Page: 2- 2 : 10 **
Title : PICITTINY ‘
Input File : sitel.inp Evaluation Time: 1.00000 years

;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;

it fif
fif RESRAD-BUILD Dose Tables fif
11t 11t

fif ittt it f e f et fefseffftftfeao11st
Tiff it i et it et feffeftffftftaaeoss

Source Contributions to Receptor Doses
TifffestfIsfsfetfetesees

[mrem]

Source Total
1
Receptor 1 1.2E-05 1.2E-05
Total 1.2E-05 1.2E-05



*% RESRAD-BUILD Program Output, Version 3.0 09/26/01 13:30 Page: 2- 3 : 11 **
Title : PICITTINY
Input File : sitel.inp Evaluation Time: 1.00000 years

'“ Pathway Detail of Doses

,,,,,,,,,,,,,

[mrem]
Source: 1
Receptor External Deposition Immersion Inhalation Radon Ingestion
1 1.17E-05 0.00E+00 0.00E+00 0.00E+00 1.46E-13 0.00E+00

Total 1.17E-05 0.00E+00 0.00E+00 0.00E+00 1.46E-13 - -0.00E+00



** RESRAD-BUILD Program Output, Version 3.0 03/26/01 13:30 Page:

Title : PICITTINY

Input File

Source: 1

Nuclide Receptor

U-238
U-238
U-234
TH-230
RA-226
PB-210

U-235
U-235
PA-231
AC-227

U-234
U-234
TH-230
RA-226
PB-210

‘O W N e

R )

=N W

1

.04E-05
.65E-12
.13E-17
.25E-18
.00E+00

.04E-06
.83E-12
.58E~-12

.12E-07
.66E-12
.13E-12
.92E-17

sitel.inp

O Wk N

S

o= N W

Evaluation Time: 1.00000

Nuclide Detail of Doses

,,,,,,,,,,,,,,,

[mrem]

Total

.04E-05
.65E~-12
.13E-17
.25E-18
.00E+00

.04E-06
.83E-12
.58E-12

.12E-07
.66E-12
.13E-12
.92E-17

2- 4

years

12 *=*



** RESRAD-BUILD Program Output,

Title : PICITTINY

Version 3.0 09/26/01 13:30 Page:

3-1

Input File sitel.inp Evaluation Time: 2.00000 years
frffffftttrefttsffftfsfaeffffsfdfsffffsaa11L4171s
fffffffftfffffftfsassseffeftsfiaffafiaefft11111s
iftf Assessment for Time: 3 i1
fit Time =2.00E+00 yr iif
fiffftfstfffeftsfsaftssfftfiffistsafisfaffI011s
frftrfrfsfsfssaeeffefftifffffffefffefssie44111¢
ff1fffff Source Information IIffiffif

Source: 1
Location:: Room : 1 x: 0.00 y: 0.00 =z: 0.00 [m]
Geometry:: Type: Area Area:3.60E+01 [m2] Direction: x
Pathway
Direct Ingestion Rate: 0.000E+00 [1/hr]
Fraction released to air: 1.000E-01
Removable fraction: 0.000E+00
Time to Remove: 3.650E+02 [day]
Contamination:: Nuclide Concentration
(pCi/m2]
U-238 6.138E+01
U-235 1.170E+00
U-234 2.745E+01
PA-231 5.798E~05
TH-230 5.788E-04
AC-227 2.156E-06
RA-226 2.998E-07
PB-210 7.436E-09

13 *



** RESRAD-BUILD Program Output, Version 3.0 09/26/01 13:30 Page:

T

Input File

itle : PICITTINY

Receptor
Total

1

sitel.inp Evaluation Time: 2.00000

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
,,,,,,,,,,,,,,,,,,,,

A

i1t fitf
f1f RESRAD-BUILD Dose Tables fff
it i1t

‘022

{mrem]

Source Total

1
1.2E-05 1.2E-05
1.2E-05 1.2E-05

3- 2

years

14 * K



*% RESRAD-BUILD Program Output, Version 3.0 09/26/01 13:30 Page: 3- 3 : 15 *~*
Title : PICITTINY
Input File : sitel.inp Evaluation Time: 2.00000 years

Pathway Detail of Doses

,,,,,,,,

[mrem]
Source: 1
Receptor External Deposition Immersion Inhalation Radon Ingestion
1 1.17E-05 0.00E+00 0.00E+0Q0 0.00E+00 4.27E-13 0.00E+00

Total 1.17E-05 0.00E+0Q0C 0.00E+00 0.00E+00 4.27E-13 0.00E+00



*%* RESRAD-BUILD Program
PICITTINY

Title

Input File

Source:

Nuclide Receptor

U-238
U-238
U-234
TH-230
RA-226
PB-210

U-235
U-235
PA-231
AC-227

U-234
U-234
TH-230
RA-226
PB-210

oW R

R

1

.04E-05
.63E~-12
.45E-17
.64E-17
.04E-21

.04E-06
.54E-11

4.56E-12

N W s W

.12E-07
.64E-12
.31E-12
.78E-16

sitel.inp

oW e

N

N W W

Output,

Version 3.0 09/26/01 13:30 Page:

Evaluation Time: 2.00000

Nuclide Detail of Doses

,,,,,

Total

.04E-05
.63E-12
.45E-17
.64E-17
.04E-21

.04E-06
.54E-11
.56E-12

.12E-07
.64E-12
.31E-12
.78E-16

,,,,,,,,,,,,,,,

[mrem]

3- 4

years

16 * x



** RESRAD-BUILD Program Output, Version 3.0 09/26/01 13:30 Page: 4- 1
Title : PICITTINY
Input File sitel.inp Evaluation Time: 5.00000 years
frffffafftdffasffftfffffetteffffffetfeefarIet1t
tiffftefftattfefsisffftfdiesssffefffatifaea4417s
11t Assessment for Time: 4 it
it Time =5.00E+00 yr 111
frffffifrtffffftffffffffeffafefftffefftfftIoe11s
tiftfftafffasfefffsfff it fafeffiefetsi111"
ffffffff Source Information Ifffffff
Source: 1
Location:: Room : 1 x: 0.00 y: 0.00 =z: 0.00 [m}]
Geometry:: Type: Area Area:3.60E+01 [m2] Direction: x
Pathway
Direct Ingestion Rate: 0.000E+00 [1/hr]
Fraction released to air: 1.000E-01
Removable fraction: 0.000E+00

Time to Remove: 3.650E+02 [day]

Contamination:: Nuclide Concentration
[pCi/m2]
U-238 6.138E+01
U-235 1.170E+00
U-234 2.745E4+01
PA-231 1.322E-04
TH-230 1.320E-03
AC-227 1.069E-05
RA-226 1.533E-06
PB-210 8.206E~-08

17 **



** RESRAD-BUILD Program Output,

Title : PICITTINY

Input File

Receptor
Total

1

sitel.inp Evaluation Time: 5.00000

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

zzzzzzzzz

fit it
it RESRAD-BUILD Dose Tables i1t
it fif

/////

Source Contributions to Receptor Doses
Trfffrfeafsefsefssssse114t

[mrem]

Source Total

1
1.2E-05 1.2E-05
1.2E-05 1.2E-05

Version 3.0 09/26/01 13:30 Page:

4~ 2

years

18 * *



** RESRAD-BUILD Program Output, Version 3.0 09/26/01 13:30 Page: 4- 3 : 19 **
Title : PICITTINY
Input File : sitel.inp Evaluation Time: 5.00000 years

Pathway Detail of Doses

,,,,,,,,,,,,,,,,

[mrem]
Source: 1
Receptor External Deposition Immersion Inhalation Radon Ingestion
1 1.17E-05 0.00E+00 0.00E+00 0.00E+00 2.18E-12 0.00E+00

Total 1.17E-05 0.00E+00 0.00E+00 0.00E+00 2.18E-12 0.00E+00



** RESRAD-BUILD Program OQutput, Version 3.0 09/26/01 13:30 Page:

Title : PICITTINY

Input File

Source: 1
Nuclide

U-238
U-238
U-234
TH-230
RA-226
PB-210

U-235
U-235
PA-231
AC-227

U-234
U-234
TH-230
RA-226
PB-210

N e

sitel.inp

Receptor
1

.04E-05
.06E-11
.79E~-16
.91E-16
.60E-20

1.04E-06
.51E-11
.26E-11

N W

.12E-07
.06E-11
.69E-11
.07E-15

W~ W

N =

N W

w e = W

Evaluation Time: 5.00000

Nuclide Detail of Doses

,,,,,,

[mrem]

Total

.04E-05
.06E-11
.79E-16
.91E-16
.60E-20

.04E-06
.51E-11
.26E-11

.12E-07
.06E-11
.69E-11
.07E-15

4- 4

years

20 **



** RESRAD-BUILD Program Output, Version 3.0 09/26/01 13:30 Page: 5- 1 : 21 **
Title : PICITTINY
Input File : sitel.inp Evaluation Time: 10.0000 years

,,,,,,,,,,,,,,,,,,,,,,,,,,,

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

it Assessment for Time: 5 i1t
i1t Time =1.00E+01 yr it

,,,,,,,,,,,,,,,,,,,,,,,,,,

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

ffffffff Source Information IIffffff

Source: 1

Location:: Room : 1 x: 0.00 y: 0.00 =z: 0.00 [m]
Geometry:: Type: Area Area:3.60E+01 [m2] Direction: x
Pathway
Direct Ingestion Rate: 0.000E+00 [1/hr]
Fraction released to air: 1.000E-01
Removable fraction: 0.000E+00
Time to Remove: 3.650E+02 [day]
Contamination:: Nuclide Concentration
[pCi/m2]
U-238 6.138E+01
U-235 1.170E+00
U-234 2.745E+01
PA-231 2.560E-04
TH~-230 2.556E-03
AC~227 3.797E-05
RA-226 5.723E-06
PB-210 5.682E-07



** RESRAD-BUILD Program Output,

Title : PICITTINY

Input File

Receptor
Total

1

sitel.inp Evaluation Time: 10.0000

zzzzzzzzzzzzzzzzzzzzzzzz

,,,,,,,,,,,,,,,,,,,,,,

f RESRAD-BUILD Dose Tables iit
fitf

zzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzz

[mrem]

Source Total

1
1.2E~05 1.2E-05
1.2E-05 1.2E-05

Version 3.0 09/26/01 13:30 Page:

5~ 2

years

22 **



** RESRAD-BUILD Program Output,

Title : PICITTINY

Input File

Source: 1
Receptor
1
Total

sitel.inp

External
1.17E-05
1.17E-05

Evaluation Time:

Pathway Detail of Doses
fiffffteffffffffff11a11t

Deposition Immersion

0.00E+00
0.00E+00

[mrem]

0.00E+00
0.00E+00

Version 3.0 09/26/01 13:30 Page: 5-

3 23 **
10.0000 years
Inhalation Radon Ingestion
0.00E+00 8.15E-12 0.00E+00
8.15E-12 0.00E+00

0.00E+00



** RESRAD-BUILD Program Output, Version 3.0 09/26/01 13:30 Page:

Title : PICITTINY
Input File : sitel.inp Evaluation Time: 10.0000

Nuclide Detail of Doses
[mrem]

Source: 1

Nuclide Receptor Total

1

U-238

U-238 1.04E-05 1.04E-05
U-234 2.04E-11 2.04E-11
TH-230 6.72E-16 6.72E-16
RA-226 1.38E~15 1.38E-15
PB-210  3.54E-19 3.54E-19
U-235

U-235 1.04E-06 1.04E-06
PA-231 6.80E-11 6.80E-11
AC-227 8.03E-11 8.03E-11
U-234

U-234 3.12E-07 3.12E-07
TH-230 2.05E-11 2.05E-11
RA-226 6.31E-11 6.31E-11
PB-210 2.13E-14 2.13E-14

5- 4

years

24 * k



** RESRAD-BUILD Program Output, Version 3.0 09/26/01 13:30 Page: 6- 1 : 25 **
Title : PICITTINY
Input File : sitel.inp Evaluation Time: 100.000 years

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

iff Assessment for Time: 6 it
iif Time =1.00E+02 yr ift
fTfffffefffrsffttfstfsefefffstsstefsseftfistiisies

,,,,,,,,,,,,,,,,,,

,,,,,,,,,,,,,,

ffifffff Source Information Ifffffif

Source: 1
Location:: Room : 1 x: 0.00 y: 0.00 =z: 0.00 [m]

Geometry:: Type: Area Area:3.60E+01 [m2] Direction: x
Pathway
Direct Ingestion Rate: 0.000E+00 [1/hr]
Fraction released to air: 1.000E-01
Removable fraction: 0.000E+00
Time to Remove: 3.650E+02 [day]
Contamination:: Nuclide Concentration
[pCi/m2]
U-238 6.138E+01
U-235 1.170E+00
U-234 2.746E+01
PA-231 2.481E-03
TH-230 2.479E-02
AC-227 1.738E-03
RA-226 5.311E-04
PB-210 2.956E-04



*%* RESRAD-BUILD Program Output, Version 3.0 09/26/01 13:30 Page:

Title : PICITTINY

Input File

Receptor
Total

sitel.inp Evaluation Time: 100.000

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

,,,,,,,,,,,,,,,,,,,

1t it
f1f RESRAD-BUILD Dose Tables i1
fif it

,,,,,,,,,,,,,,,,,,,,,,,,,,

;;;;;;;;;;;;

,,,,,,,,

[mrem]

Source Total

1.2E-05 1.2E-05
1.2E-05 1.2E-05

6- 2

years

26 **



*%* RESRAD-BUILD Program OQutput, Version 3.0 09/26/01 13:30 Page: 6- 3 : 27 **
Title : PICITTINY
Input File : sitel.inp Evaluation Time: 100.000 years
Pathway Detail of Doses
ffffffiifffsrsresfieas
[mrem]
Source: 1
Receptor External Deposition Immersion Inhalation Radon Ingestion
1 1.17E-05 0.00E+00 0.00E+00 0.00E+00 7.56E-10 0.00E+0Q0

Total 1.17E-05 0.00E+00 0.00E+00 0.00E+00 7.56E-10 0.00E+00



** RESRAD-BUILD Program Output, Version 3.0 09/26/01 13:30 Page:

Title : PICITTINY
Input File : sitel.inp Evaluation Time: 1060.000

Nuclide Detail of Doses
[mrem]

Source: 1

Nuclide Receptor Total

1

U-238

U-238 1.04E-05 1.04E-05
U-234 1.98E-10 1.98E-10
TH-230 6.32E~-14 6.32E-14
RA~-226 1.25E-12 1.25E-12
PB-210  1.97E-15 1.97E-15
U-235

U-235 1.04E-06 1.04E-06
PA-231 6.59E-10 6.59E-10
AC-2271 3.67E-09 3.67E-09
U-234

U-234 3.12E-07 3.12E-07
TH-230 1.99E-10 1.88E-10
RA-226 5.85E-09 5.85E-09
PB-210 1.11E-11 1.11E-11

6- 4

years

28 * %



** RESRAD~BUILD Program Output, Version 3.0 09/26/01 13:30 Page: 7- 1 : 29 **
Title : PICITTINY
Input File : sitel.inp Evaluation Time: 1000.00 years

,,,,,,,,,,,,,,,,,,,,,,,,,,

,,,,,,,,,,,,,,,,,,,,,,,,,,,,

i1t Assessment for Time: 7 11t
1if Time =1.00E+03 yr 11t
tiffefftfefeftefffsfeeesessfssstfffssff1te8sI111

/////////////////////////////////

,,,,,

ffifffff Source Information Ifffffff

Source: 1
Location:: Room : 1 x: 0.00 y: 0.00 z: 0.00 [m)

Geometry:: Type: Area Area:3.60E+01 [m2] Direction: x
Pathway
Direct Ingestion Rate: 0.000E+00 [1/hr]
Fraction released to air: 1.000E-01
Removable fraction: 0.000E+00
Time to Remove: 3.650E+02 [day]
Contamination:: Nuclide Concentration
[pCi/m2]
U-238 6.138E+01
U-235 1.170E+00
U-234 2.755E+01
PA-231 2.450E-02
TH-230 2.465E-01
AC-227 2.374E-02
RA-226 4.651E-02
PB-210 4.379E-02
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Title : PICITTINY
Input File : sitel.inp Evaluation Time: 1000.00 years

,,,,,,,,,,,,,,,,,,,,,,,,

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

it it
i1t RESRAD-BUILD Dose Tables if1
i1t it

,,,,,,,,,,,,

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

zzzzzzzzzzzzzzzzzz

[mrem]

Source Total
1
Receptor 1 1.2E-05 1.2E-05
Total 1.2E-05 1.2E-05



** RESRAD-BUILD Program Output, Version 3.0 038/26/01 13:30 Page: 7- 3 : 31 **
Title : PICITTINY

Input File

Source: 1
Receptor
1
Total

sitel.inp

External
1.22E-05
1.22E-05

Evaluation Time: 1000.00 years

Pathway Detail of Doses

,,,,,,,,,,,,,,,

[mrem]

Deposition Immersion Inhalation Radon Ingestion
0.00E+00 0.00E+00 0.00E+00 6.62E~08 0.00E+00
0.00E+00 0.00E+00 0.00E+00 6.62E-08 0.00E+00



** RESRAD-BUILD Program Output, Version 3.0 039/26/01 13:30 Page:

Title : PICITTINY
sitel.inp

Input File

Source: 1
Nuclide

U-238
U-238
U-234
TH-230
RA-226
PB-210

U-235
U-235
PA-231
AC-227

U-234
U-234
TH-230
RA-226
PB-210

Wk oy e

Receptor
1

.04E-05
.98E-09
.26E-12
.12E-09
L47E-12

—

.04E-06
.51E-09
.02E-08

(SN e)

.11E-07
.97E-09
.12E-07
.64E-09

= 0w

W o

Evaluation Time: 1000.00

Nuclide Detail of Doses

,,,,,,,

[mrem]

Total

.04E-05
.98E-09
.26E-12
.12E-09
.47E-12

1.04E-06

[S20e)

e W

.51E-09
.02E~-08

.11E-07
.97E-09
.12E-07
.64E-09

7~ 4

years

32 *%



** RESRAD-BUILD Program Output, Version 3.0 09/26/01 13:30 Page: F- 1 : 33 **
Title : PICITTINY
Input File : sitel.inp

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

ift fif
i1t RESRAD-BUILD Dose (Time) Tables it
11t fif

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

zzzzzzzzzzzzzzz

(mrem)
i Evaluation Time [yr]
0.00E+00 1.00E+00 2.00E+00 5.00E+00 1.00E+01 1.00E+02 1.00E+03
1 1.04E-02 1.17E-05 1.17E-05 1.17E-05 1.17E-05 1.17E-05 1.23E-05
Receptor Dose/Yr Averaged Over Exposure Duration
(mrem/yr)
Evaluation Time [yr]

0.00E+00 1.00E+00 2.00E+00 5.00E+00 1.00E+01 1.00E+02 1.00E+03
1.538-02 1.71E-05 1.71E-05 1.71E-05 1.71E-05 1.71E-05 1.80E-05
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ATTACHMENT D
USNRC DandD Code Run
(Residential Scenario, Default Parameters)

Attachment D



Program : DandD Version 1.0
Session : Picatinny Guidelines
Description

DU Surface contamination guidelines
., cuted : 10/12/99 at 10:38:07

NRC Report

Residential Input Section

Execution Options

History file will be generated.
Implicit progeny doses will not be included with explicit parent.
Concentration data will be calculated.

Initial Radionuclide Activities

Chain pCi/gram
234U 30.50
235U 1.30
228U 68.20

Chain pCi/gram
2340 3.0500E+001
230Th 0.0000E+000
226Ra 0.0000E+000
222Rn 0.0000E+000
218Po 0.0000E+000
214Pb 0.0000E+000
218At 0.0000E+000
214B1 0.0000E+000
214Po 0.0000E+000
210Pb 0.0000E+000
210B1 0.0000E+000
210Po 0.0000E+000
2350 1.3000E+000
231Th 0.0000E+000
231Pa 0.0000E+000
227Ac 0.0000E+000
223Fr 0.0000E+000
227Th 0.0000E+000
223Ra 0.0000E+000
19Rn 0.0000E+000
L .15Po 0.0000E+000
211Pb 0.0000E+000
211B1 0.0000E+000
211Po 0.0000E+000
20771 0.0000E+000
238U 6.8200E+001



234Th 0.0000E+000
234mPa 0.0000E+000
234Pa 0.0000E+000
2340 0.0000E+000
230Th 0.0000E+000
1 "26Ra 0.0000E+000
| 12Rn 0.0000E+000
<18Po 0.0000E+0Q00
214Pb 0.0000E+000
218At 0.0000E+000
214Bi 0.0000E+000
214Po 0.0000E+000
210Pb 0.0000E+000
210Bi 0.0000E+000
210Po 0.0000E+000

Basic Parameters

Name Value Units Default
'Floor Dust' 0.1599 g/m”~2 0.1599
'Unsaturated Zone' 1.2288 m 1.2288
'Layer Porosity' 0.4599 None 0.4599
'Unsaturated Porosity' 0.4599 None 0.4599
'Surface Layer Ratio' 0.1626 None 0.1626
'Unsaturated Ratio! 0.1626 None 0.1626
'Infiltration Rate! 0.2526 m/year 0.2526
l
Residential Output Section
Maximum Annual TEDE
This scenario started 0.00 year(s) from now
and ran for 1000.00 year(s).
The peak dose of 5.13E+003 TEDE (mrem) occurred 4.00 year(s) after

license termination.

Pathway Component of
Maximum Annual Dose

Pathway TEDE (mrem) Percentage
External 3.28E-001 0.01
" alation 5.33E-002 0.00
f,oicult. 8.98E+000 0.18
Soil 2.73E-002 0.00
Drinking 1.23E+003 23.96
Irrigated 2.55E+003 49.80
Aquatic 1.34E+003 26.06



Total 5.13E+003 100.00

Radionuclide Component of
Maximum Annual Dose

A .onuclide TEDE (mrem) Percentage
2340 1.62E+003 31.52
230Th 3.87E-002 0.00
226Ra 3.35E-005 0.00
222Rn 2.04E-010 0.00
218Po 4.73E-012 0.00
214Pb 1.35E-007 0.00
218At 0.00E+000 0.00
214B1 7.91E-007 0.00
214Po 4.31E-011 0.00
210Pb 5.29E-006 0.00
210B1 4 ,50E-009 0.00
210Po 2.80E-006 0.00
235U 6.47E+001 1.26
231Th 4_07E-001 0.01
231Pa 1.00E-001 0.00
227Ac 4.19E-003 0.00
223Fr 3.65E-008 0.00
227Th 1.40E-005 0.00
223Ra 2.10E-004 0.00
219Rn 1.05E-007 0.00
215Po 3.38E-010 0.00
27 "Pb 2.66E-007 0.00
| 31 8.66E-008 0.00
211Po0 4.27E-011 0.00
20771 6.43E-009 0.00
2380 3.24E+003 63.29
234Th 2.01E+002 3.91
234mPa 1.88E~001 0.00
234Pa 1.12E-001 0.00

Total 5.13E+003 100.00
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‘ESRAD,

ijummary : Pl

Vers: - 5.82 T Limit = 0.5 year

INNY ARSENAL BUILDING 611B (DEFAULTS)

Dose Conversion Factor {(and Related) Parameter Summary

File: DOSFAC.BIN

10/13/%9 -

Page

SITEl1.RAD

Current , Parameter
lenu Parameter Value Default Name
~1 Dose conversion factors for inhalation, mrem/pCi:
= Ac-227+D 6.720E+00 6.720E+00 DCF2{ 1)
=1 Pa-231 1.280E+00 1.280E+00 DCF2( 2)
=1 Pb-210+4D 2.320E-02 2.320E-02 DCF2( 3)
=1 Ra-226+D 8.600E-03 8.600E-03 DCF2{ 4)
=1 Th-230 3.260E-01 3.260E-01 DCF2( 5)
-1 U-234 ' 1.320E-01 1.320E-01 DCF2( 6)
=1 U-235+D 1.230E-01 1.230E-01 DCF2{( 7)
-1 U-238+4D 1.180E-01 1.180E-01 DCF2( 8)
-1 Dose conversion factors for ingestion, mrem/pCi:
=1 Ac-227+D 1.480E-02 1.480E~-02 DCF3( 1)
-1 Pa-231 1.060E-02 1.060E-02 DCF3( 2)
-1 Pb-210+D 7.270E-03 7.270E-03 DCF3( 3)
-1 Ra-226+D 1.330E-03 1,330E-03 DCF3( 4)
-1 Th-230 5.480E-04 5.48B0E-04 DCF3( 5)
-1 U~-234 2.830E-04 2.830E-04 DCF3( 6)
-1 U-235+D 2.670E-04 2.670E-04 DCF3( 7)
-1 U-238+D 2.690E-04 2.690E-04 DCF3( 8)
)-34 Food transfer factors:

)»—-34 Ac-227+D , plant/soil concentration ratio, dimensionless 2.500E-03 2.500E-03 RTF( 1,1)
)-34 Ac-227+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 2.000E-05 2.000E-05 RTF( 1,2)
)-34 Ac-227+D , milk/livestock-intake ratio, {pCi/L)/{pCi/d) 2.000E-05 2.000E-05 RTF( 1,3)
)~34

=34 Pa-231 , plant/soil concentration ratio, dimensionless 1.000E-02 1.000E-02 RTF{ 2,1)
-34 Pa-231 , beef/livestock-intake ratio, (pCi/kg)/{pCi/d) 5.000E~-03 5.000E-03 RTF( 2,2)
)-34 Pa-231 , milk/livestock-intake ratio, (pCi/L)/(pCi/d) 5.000E-06 | 5.000E-06 | RTF( 2,3)
-34

-34 Pb-210+4D , glant/soil concentration ratio, dimensionless 1.000E-02 1.000E-02 RTF({ 3,1)
)-34 Pb-210+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 8.000E-04 8.000E-04 RTF{ 3,2)
-34 Pb-210+D , milk/livestock-intake ratio, {pCi/L}/{(pCi/d) 3.000E-04 3.000E-04 RTF( 3,3)
~-34 :

)-34 Ra-226+D , plant/soil concentration ratio, dimensionless 4.000E-02 4.000E-02 RTF( 4,1)
)-34 Ra-226+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 1.000E-03 1.000E-03 RTF( 4,2)
)-34 Ra-226+D , milk/livestock-intake ratio, (pCi/L)/(pCi/d) 1.000E-03 1.000E-03 RTF( 4,3)
-34

)-34 Th-230 , plant/soil concentration ratio, dimensionless 1.000E-03 1.000E-03 RTF( 5,1)
)-34 Th-230 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 1.000E-04 1.000E-04 RTF( 5,2)
)-34 Th-230 , milk/livestock-intake ratio, (pCi/L)/(pCi/d) 5.000E-06 5.000E-06 RTF{ 5,3)
=34

)»—-34 U-234 , plant/soil concentration ratio, dimensionless 2.500E-03 2.500E-03 RTF( 6,1)
»-34 | U-234 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 3.400E-04 3.400E-04 RTF( 6,2)
)-34 U-234 , milk/livestock-intake ratio, (pCi/L}/(pCi/d) 6.000E-04 6.000E-04 RTF( 6,3)
)—-34

)-34 U-235+D , plant/soil cancentration ratio, dimensionless 2.500E-03 2.500E-03 RTF{ 7,1)
)~34 | U-235+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 3.400E-04 3.400E-04 | RTF( 7,2)
)»-34 U-2354+D , milk/livestock-intake ratio, (pCi/L)/{pCi/d) 6.000E-04 6.000E-04 RTF( 7,3)
)-34
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Summary : P JINNY ARSENAL BUILDING 611B (DEFAULTS) .le: SITE1l.RAD

Dose Conversion Factor (and Related) Parameter Summary (continued)
File: DOSFAC.BIN

Current Parameter
Menu Parameter Value Default Name
D-34 U-238+D , plant/soil concentration ratio, dimensionless 2.500E-03 2.500E-03 RTF( 8,1)
D-34 U-238+D , beef/livestock-intake ratio, {pCi/kg)/(pCi/d) 3.400E-04 3.400E-04 RTF( 8,2)
D-34 U~238+D , milk/livestock-intake ratio, (pCi/L)/(pCi/d) 6.000E-04 6.000E-04 RTF( 8,3)
D-5 Bioaccumulation factors, fresh water, L/kg:
D-5 Ac-227+D , fish 1.500E+01 1.500E+01 BIOFAC( 1,1)
D-5 Ac-227+D , crustacea and mollusks 1.000E+03 1.000E+03 BIOFAC( 1,2)
D-5 .
D-5 Pa-231 , fish 1.000E+01 1.000E+01 BIOFAC{ 2,1)
D-5 Pa-231 , crustacea and mollusks 1.100E+02 1.100E+02 BIOFAC( 2,2)
D-5
D-5 Pb-2104D , fish 3.000E+02 3.000E+02 BIOFAC{ 3,1)
D-5 Pb~2104D , crustacea and mollusks 1.000E+02 1.000E+02- BIOFAC( 3,2)
D-5
D=5 Ra-226+D , fish ‘ 5.000E+01 5.000E+01 BIOFAC( 4,1)
D-5 Ra~226+D , crustacea and mollusks 2.500E+02 2.500E+02 BIOFAC( 4,2)
D-5
D-5 Th-230 , fish 1.000E+02 1.000E+02 BIOFAC( 5,1)
D-5 Th-230 , crustacea and mollusks 5.000E+02 5.000E+02 BIOFAC( 5,2)
D-5
D-5 U-234 , fish 1.000E+01 1.000E+01 BIOFAC({ 6,1)
D-5 U-234 , crustacea and mollusks 6.000E+01 6.000E+01 BIOFAC( 6,2)
D-5
D-5 U-235+p , fish 1.000E+01 1.000E+01 BIOFAC( 7,1)
D-5 U~2354D , crustacea and mollusks 6.000E+01 6.000E+01 BIOFAC( 7,2)
D~5 :
D-5 U-2384+D , fish 1.000E+01 1.000E+01 BIOFAC( 8,1)
D-5 U-238+D , crustacea and mollusks 6.000E+01 6.000E+01 BIOFAC( 8,2)




RESRAD, Ver ~ ™ 5.82 T3 Limit = 0.5 year

10/13/99 — 09 Page 4
Summary : 1L JTINNY ARSENAL BUILDING 611B (DEFAULTS) '

-ile: SITELl.RAD

Site~-Specific Parameter Summary

User Used by RESRAD Parameter
Menu Parameter Input Default (If different from user input) Name
RO11 Area of contaminated zone (m**2) 1.000E+04 1.000E+04 - AREA
RO11 Thickness of contaminated zone (m) 2.000E+00 2.000E+00 - THICKO
RO11 Length parallel to aquifer flow (m) 1.000E+02 1.000E+02 - LCZPAQ
RO11 Basic radiation dose limit (mrem/yr) 3.000E+01 3.000E+01 - BRDL
RO11 Time since placement of material (yr) 0.000E+00 0.000E+00 - TI
RO11 Times for calculations (yr) 1.000E+00 1.000E400 - T( 2)
RO11 Times for calculations (yr) 4.000E400 3.000E+00 - T( 3)
RO11 Times for calculations (yr) 1.000E+01 1.000E+01 - T{ 4)
RO11 Times for calculations (yr) 3.000E+01 3.000E+01 - T( 5)
RO11 Times for calculations (yr) 1.000E+02 1.000E+02 -—- T( 6)
RO11 Times for calculations (yr) 3.000E+02 3.000E+02 - T( 7)
RO11 Times for calculations (yr) 1,.000E+03 1.000E+03 ——- T( 8)
RO11 Times for calculations (yr) not used 0.000E+00 ——— T( 9)
R0O11 Times for calculations (yr) not used 0.000E+00 - T{10)
R012 Initial principal radionuclide (pCi/g): U-234 3.050E+01 0.000E+00 —-— S1l( 6)
R0O12 Initial principal radionuclide (pCi/g): U-235 1.300E+00 0.000E+400 —— S1( 7)
R012 Initial principal radionuclide (pCi/g): U-238 6.820E+01 0.000E+00 -— S1( 8)
RO12 Concentration in groundwater (pCi/L): U-234 not used 0.000E+00 -— Wl{ 6)
R0O12 Concentration in groundwater {(pCi/L): U-235 not used 0.000E+00 -— Wi{ 7)
RO12 Concentration in groundwater (pCi/L): U-238 not used 0.000E+00 -—— Wl( 8)
RO13 Cover depth (m) 0.000E+00 0.000E+00 - COVERO
R013 | Density of cover material (g/cm**3) not used 1.500E+00 -— DENSCV
RO13 Cover depth erosion rate (m/yr) not used 1.000E-03 —— vcv
RO13 Density of contaminated zone (g/cm**3) 1.500E+00 1.500E+00 - DENSC2
RO13 Contaminated zone erosion rate (m/yr) 1.000E-03 1.000E-03 —-——— vCzZ
RO13 Contaminated zone total porosity 4.000E-01 4,000E~-01 ——- TPCZ
RO13 Contaminated zone effective porosity 2.000E-01 2.000E-01 - EPCZ
RO13 Contaminated zone hydraulic conductivity (m/yr) 1.000E+01 1.000E+401 ——— HCCZ
RO13 Contaminated zone b parameter 5.300E+00 5.300E+00 —-—= BCZ
RO13 Average annual wind speed (m/sec) 2.000E+00 2.000E+00 - WIND
R0O13 Humidity in air (g/m**3) not used 8.000E+00 -—— HUMID
RO13 Evapotranspiration coefficient 5.000E-01 5.000E-01 —-—- EVAPTR
RO13 Precipitation (m/yr) 1.000E+00 1.000E+00 —-— PRECIP
RO13 | Irrigation (m/yr) 2.000E-01 | 2,000E-01 ——— RI
R0O13 Irrigation mode ‘overhead overhead -— IDITCH
RO13 Runoff coefficient 2.000E-01 2.000E-01 -— RUNOFF
R0O13 Watershed area for nearby stream or pond (m**2) 1.000E+06 1.000E+06 - WAREA
R0O13 Accuracy for water/soil computations 1.000E-03 1.000E~-03 -— EPS
R0O14 Density of saturated zone (g/cm**3) 1.500E+00 1.500E+00 —-_— DENSAQ
RO14 Saturated zone total porosity 4.000E-01 4.000E-01 - TPSZ
RO14 Saturated zone effective porosity 2.000E-01 2.000E-01 -— EPSZ
R014 Saturated zone hydraulic conductivity (m/yr) 1.000E+02 1.000E+02 -—- HCSZ
RO14 Saturated zone hydraulic gradient 2.000E-02 2.000E-02 -— HGWT
RO14 Saturated zone b parameter 5.300E+00 5.300E+00 —-— BS2
R014 Water table drop rate (m/yr) 1.000E-03 1.000E-03 - VWT
RO14 Well pump intake depth (m below water table) 1.000E+01 1.000E+01 -—- DWIBWT
RO14 Model: Nondispersion (ND) or Mass-Balance (MB) ND ND - MODEL
RO14 Well pumping rate (m**3/yr) 2.500E402 2.500E+02 -— uw
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Summary : L,TINNY ARSENAL BUILDING 611B (DEFAULTS) ‘ile: SITEl.RAD
Site~Specific Parameter Summary (continued)

User Used by RESRAD Parameter
Menu Parameter Input Default (If different from user input) Name
RO15 Number of unsaturated zone strata 1 1 ——— NS
RO15 Unsat. zone 1, thickness (m) 4.000E+00 4.000E+00 —— H(1l)
RO15 Unsat. zone 1, soil density (g/cm**3) 1.500E+00 1.500E+00 -—— DENSUZ (1)
RO15 Unsat. zone 1, total porosity 4.000E-01 4.000E-01 -— TPUZ (1)
R0O15 Unsat. zone 1, effective porosity 2.000E-01 2.000E-01 -— EPUZ (1)
R0O15 Unsat. zone 1, soil-specific b parameter 5.300E+00 5.300E+00 - BUZ (1)
RQ15 Unsat. zone 1, hydraulic conductivity (m/yr) 1.000E+01 1.000E+01 —-—— HCUZ (1)
RO16 Distribution coefficients for U-234
RO16 Contaminated zone (cm**3/g) 5.000E+01 5.000E+01 - DCNUCC( 6)
RO16 Unsaturated zone 1 (cm**3/g) 5.000E+01 5.000E+01 -—- DCNUCU( 6,1
RO16 Saturated zone (cm**3/g) 5.000E+01 5.000E+01 - DCNUCS( 6)
RO16 Leach rate (/yr) 0.000E+00 0.000E+00 3.319E-03 ALEACH( 6)
RO16 Solubility constant 0.000E+GO 0.000E+00 not used SOLUBK( 6)
RO16 Distribution coefficients for U-235
RO16 Contaminated zone (cm**3/g) 5.000E+01 5.000E+01 ——— DCNUCC( 7)
RO16 Unsaturated zone 1 (cm**3/g) 5.000E+01 5.000E+01 -— DCNUCU( 7,
RO16 Saturated zone {cm**3/g) 5.000E+01 5.000E+01 —_— DCNUCS( 7)
RO1l6 Leach rate (/yr) 0.000E+00 0.000E+00 3.319E-03 ALEACH({ 7)
RO16 Solubility constant 0.000E+00 0.000E+400 not used SOLUBK({ 7)
RO16 Distribution coefficients for U-238
RO16 Contaminated zone (cm**3/g) 5.000E+01 5.000E+01 —— DCNUCC( B8)
RO16 Unsaturated zone 1 (cm**3/g) 5.000E+01 5.000E+01 -—- DCNUCU( 8,
RO16 Saturated zone (cm**3/g) 5.000E+01 5.000E+01 - DCNUCS ( 8)
RO1l6 Leach rate (/yr) 0.000E+00 0.000E+00 3.319E-03 ALEACH( 8)
RO16 Solubility constant 0.000E+00 0.000E+00 not used SOLUBK({( 8)
R016 | Distribution coefficients for daughter Ac-227
R0O16 Contaminated zone {cm**3/qg) 2.000E+01 2.000E+01 -— DCNUCC({ 1)
RO16 Unsaturated zone 1 (cm**33g) 2.000E+01 2.000E+01 - DCNUCU( 1,1
RO16 Saturated zone (cm**3/q) 2.000E+01 2.000E+01 -—— DCNUCS( 1)
RO16 Leach rate (/yr) 0.000E+00 0.000E+00 8.245E-03 ALEACH( 1)
RO1l6 Solubility constant 0.000E+00 0.000E+00 not used SOLUBK( 1)
RO1l6 Distribution coefficients for daughter Pa-231 o
RO16 Contaminated zone {cm**3/qg) ‘ 5.000E+01 5.000E+01 - DCNUCC( 2)
RO16 Unsaturated zone 1 (cm**3/g) 5.000E+01 5.000E+01 - DCNUCU( 2,
RO16 Saturated zone (cm**3/g) 5.000E+01 5.000E+01 ——— DCNUCS ( 2)
RO16 Leach rate (/yr) 0.000E+00 0.000E+00 3.319E-03 ALEACH( 2)
RO16 Solubility constant 0.000E+00 0.000E+00 not used SOLUBK( 2)
RO16 Distribution coefficients for daughter Pb-210
RO1l6 Contaminated zone (cm**3/qg) 1.000E+02 1.000E+02 —-—— DCNUCC( 3)
ROl6 Unsaturated zone 1 (cm**3/g) 1.000E+02 1.000E+02 - DCNUCU( 3,1
RO16 Saturated zone (cm**3/g) 1.000E+02 1.000E+02 -— DCNUCS ( 3)
RO16 Leach rate (/yr) 0.000E+00 0.000E+00 1.663E-03 ALEACH( 3)
R0O16 Solubility constant 0.000E+00 0.000E+00 not used SOLUBK{( 3)
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Site-Specific Parameter Summary {continued)

User Used by RESRAD Parameter
Menu Parameter Input Default (If different from user input) Name
RO1l6 Distribution cocefficients for daughter Ra-226
RO1l6 Contaminated zone (cm**3/q) 7.000E+01 7.000E+01 —-—— DCNUCC( 4}
RO16 Unsaturated zone 1 (cm**3/g) 7.000E+01 | 7.000E+01 -— DCNUCU( 4,
RO16 Saturated zone (cm**3/g) 7.000E+01 | 7.000E+01 - DCNUCS( 4)
RO16 Leach rate (/yr) 0.000E+00 0.000E+00 2.374E-03 ALEACH( 4)
RO1l6 Solubility constant 0.000E+00 0.000E+00 not used SOLUBK({ 4)
RO16 Distribution coefficients for daughter Th-230
RO16 Contaminated zone (cm**3/q) 6.000E+04 6.000E+04 - DCNUCC( 5)
RO1l6 Unsaturated zone 1 (cm**3/g) 6.000E+04 6.000E+04 -—— DCNUCU{ 5,
RO16 Saturated zone (cm**3/g) 6.000E+04 6.000E+04 - DCNUCS{ 5)
RO16 Leach rate (/yr) 0.000E+00 | 0.000E+00 2.778E-06 ALEACH( 5)
RO16 Solubility constant 0.000E+00 0.000E+00 not used SOLUBK( 5}
RO17 Inhalation rate (m**3/yr) 8.400E+03 8.400E+03 —— INHALR
RO17 Mass loading for inhalation (g/m**3) 1.000E-04 1.000E-04 - MLINH
RO17 Exposure duration 3.000E+01 3.000E+01 - ED
RO17 Shielding factor, inhalation 4,000E-01 4.000E-01 - SHF3
RO17 Shielding factor, external gamma 7.000E-01 7.000E-01 -—— SHF1
RO17 Fraction of time spent indoors 5.000E-01 5.000E-01 - FIND
RO17 Fraction of time spent outdoors (on site) 2.500E-01 2.500E-01 -——- FOTD
RO17 Shape factor flag, external gamma ' 1.000E+00 1.000E+00 >0 shows circular AREA. Fs
RO17 Radii of shape factor array (used if FS = -1):
RO17 Outer annular radius (m), ring 1:- not used 5.000E+01 - RAD SHAPE(
RO17 Outer annular radius (m), ring 2: not used 7.071E+01 -—- RAD_SHAPE (
RO17 Outer annular radius {(m), ring 3: not used 0.000E+00 —-— RAD SHAPE (
RO17 Outer annular radius (m), ring 4: not used 0.000E+00C - RAD SHAPE {
RO17 Outer annular radius (m)}, ring 5: not used 0.000E+00 - RAD__SHAPE (
RO17 Outer annular radius (m), ring 6: not used 0.000E+00 - RAD SHAPE (
RO17 Outer annular radius {(m), ring 7: not used 0.000E+00 - RAD™ SHAPE (
RO17 Outer annular radius (m), ring 8: not used 0.000E+00 - RAD™ SHAPE (
RO17 Outer annular radius (m), ring 9: not used 0.000E+00 - RAD SHAPE {
RO17 Outer annular radius (m), ring 10: not used 0.000E+00 -—- RAD_SHAPE(1
RO17 Outer annular radius (m), ring 11: not used 0.000E+00 - RAD SHAPE (1
RO17 Outer annular radius (m}, ring 12: not used 0.000E+00 —_— RAD:SHAPE(l
RO17 Fractions of annular areas within AREA:
ROL17 Ring 1 not used 1.000E+00 ——- FRACA( 1)
RO17 Ring 2 not used 2.732E-01 —-_—— FRACA{ 2)
RO17 Ring 3 . not used 0.000E+00 -—- FRACA( 3)
RO17 Ring 4 not used 0.000E+00 -— FRACA( 4)
RO17 Ring 5 not used 0.000E+00 - FRACA( 5)
RO17 Ring 6 not used 0.000E+00 —-—- FRACA( 6)
RO17 Ring 7 not used 0.000E+00 - FRACA( 7)
R0O17 Ring 8 not used 0.000E+00 —— FRACA( 8)
RO17 Ring 9 not used 0.000E+00 - FRACA( 9)
RO17 Ring 10 not used 0.000E+00 ——- FRACA (10)
RO17 Ring 11 not used 0.000E+00 -—- FRACA (11)
RO17 Ring 12 not used 0.000E+00 -—- FRACA{12)
RO18 Fruits, vegetables and grain consumption (kg/yr) 1.600E+02 1.600E+02 -—- DIET(1)
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Site-Specific Parameter Summary (continued)

User Used by RESRAD Parameter

Menu Parameter Input Default (If different from user input) Name
RO18 Leafy vegetable consumption (kg/yr) 1.400E+01 1.400E+01 -—- DIET(2)
RO18 Milk consumption (L/yr) 9.200E+01 9.200E+01 -— DIET (3}
RO18 Meat and poultry consumption {(kg/yr) 6.300E+01 6.300E+01 -—- DIET (4)
RO18 Fish consumption (kg/yr) 5.400E+00 5.400E+00 -—- DIET(5)
RO18 Other seafood consumption (kg/yr) 9.000E-01 9.000E-01 - DIET(6)
RO18 Soil ingestion rate (g/yr) 3.650E+01 3.650E+01 - SOIL
RO18 Drinking water intake (L/yr) 5.100E+02 5.100E+02 - DWI
RO18 Contamination fraction of drinking water 1.000E+00 1.000E+00 -—- FDW
RO18 Contamination fraction of household water not used 1.000E+00 -—- FHHW
RO18 Contamination fraction of livestock water 1.000E+00 1.000E+00 -— FLW
RO18 Contamination fraction of irrigation water 1.000E+00 1.000E+00 - FIRW
RO18 Contamination fraction of aquatic food 5.000E~-01 5.000E-01 --- FRS
RO18 Contamination fraction of plant food -1 -1 0.500E+00 FPLANT
RO18 Contamination fraction of meat -1 -1 0.500E+00 FMEAT
RO18 Contamination fraction of milk -1 -1 0.500E+00 FMILK
RO19 Livestock fodder intake for meat (kg/day) 6.800E+01 6.800E+01 -—- LFIS
RO19 Livestock fodder intake for milk (kg/day) 5.500E+01 5.500E401 —— LFI6
RO19 Livestock water intake for meat (L/day) 5.000E+01 5.000E+01 - LWI5
RO19 Livestock water intake for milk: (L/day) 1.600E+02 1.600E+02 - LWI6
RO19 Livestock soil intake (kg/day) 5.000E-01 5.000E-01 - LSI
RO19 Mass loading for foliar deposition (g/m**3) 1.000E-04 1.000E-04 -— MLFD
RO19 Depth of soil mixing layer (m) 1.500E-01 1.500E-01 -—- DM
RO1S Depth of roots (m) 9.000E-01 9.000E-01 - DROOT
RO19 Drinking- water fraction from ground water 1.000E+00 1.000E+00 -—= FGWDW
RO19 Household water fraction from ground water 1.000E+0C 1.000E+00 - FGWHH
RO1S Livestock water fraction from ground water not used 1.000E+00 - FGWLW
RO19 Irrigation fraction from ground water 1.000E+00 1.000E+00 -—- FGWIR
R19B Wet weight crop yield for Non-Leafy (kg/m**2) 7.000E-01 7.000E-01 --- YV(1)
R19B Wet weight crop yield for Leafy {kg/m**2) 1.500E+00 1.500E+00 -— YV(2)
R19B Wet weight crop yield for Fodder (kg/m**2) 1.100E+00 1.100E+00 -—- YV(3)
R19B Growing Season for Non-Leafy (years) 1.700E-01 1.700E-01 -—- TE(1)
R19B Growing Season for Leafy (years) 2.500E-01 2.500E-01 -— TE(2)
R19B Growing Season for Fodder (years) 8.000E-02 8.000E-02 -— TE (3)
R19B Translocation Factor for Non-Leafy 1.000E-01 1.000E-01 -—— TIV(1l)
R19B Translocation Factor for Leafy "1.000E+00 1.000E+00 -——- TIV(2)
R19B Translocation Factor for . Fodder 1.000E+00 1.000E+00 -——— TIV(3)
R19B Dry Foliar Interception Fraction for Non-Leafy 2.500E-01 2.500E-01 —-—- RDRY (1)
R19B Dry Foliar Interception Fraction for Leafy 2.500E-01 2.500E-01 - RDRY (2)
R19B Dry Foliar Interception Fraction for Fodder 2.500E-01 2.500E-01 -— RDRY (3)
R19B Wet Foliar Interception Fraction for Non-Leafy 2.500E-01 2.500E-01 - RWET (1)
R19B Wet Foliar Interception Fraction for Leafy 2.500E-01 2.500E-01 -—- RWET (2)
R19B Wet Foliar Interception Fraction for Fodder 2.500E-01 2.500E-01 - RWET (3)
R19B Weathering Removal Constant for Vegetation 2.000E+01 2.000E+01 - WLAM
C1l4 C-12 concentration in water {(g/cm**3) not used 2.000E-05 —-——- C12WTR
Cl4 C-12 concentration in contaminated soil (g/g) not used 3.000E-02 ——- Cl2C2
Cl4 Fraction of vegetation carbon from soil not used 2.000E-02 -——- CSO1L
Cl4 Fraction of vegetation carbon from air not used 9.800E-01 --- CAIR
C14 C-14 evasion layer thickness in soil (m) not used 3.000E-01 -— DMC
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Site-Specific Parameter Summary (continued)

User Used by RESRAD Parameter

‘enu Parameter Input Default (If different from user input) Name
‘14 C-14 evasion flux rate from soil (1/sec) not used 7.000E-07 —-— EVSN
14 C-12 evasion flux rate from soil (1/sec) not used 1.000E-10 - REVSN
‘14 Fraction of grain in beef cattle feed not used 8.000E-01 —— AVFG4
14 Fraction of grain in milk cow feed not used 2.000E-01 -— AVFG5
'TOR Storage times of contaminated foodstuffs (days):
‘TOR Fruits, non-leafy vegetables, and grain 1.400E+01 1.400E+01 —— STOR T(1)
TOR Leafy vegetables 1.000E+00 1.000E+00 -— STOR_T(2)
TOR Milk 1.000E+00 1.000E+00 —— STOR_T(3)
TOR Meat and poultry 2.000E+01 2.000E+01 -—— STOR_T{4)
TOR Fish 7.000E+00 7.000E+00 - STOR T (5)
TOR Crustacea and mollusks 7.000E+00 7.000E+00 -——= STOR'T (6)
TOR Well water 1.000E+00 1.000E+00 —— STOR T (7)
TOR Surface water 1.000E+00 1.000E+00 —— STOR T (8)
TOR Livestock fodder 4.500E+01 4.500E+01 -— STOR_T(9)
021 Thickness of building foundation (m) not used 1.500E-01 —— FLOOR
021 Bulk density of building foundation (g/cm**3) not used 2.400E+00 -—= DENSFL
1021 Total porosity of the cover material not used 4.000E-01 - TPCV
1021 Total porosity of the building foundation not used 1.000E-01 —— TPFL
1021 Volumetric water content of the cover material not used 5.000E~-02 - PH20CV
1021 Volumetric water content of the foundation not used 3.000E-02 - PH20FL
021 Diffusion coefficient for radon gas (m/sec):
021 in cover material not used 2.000E-06 - DIFCV
021 in foundation material not used 3.000E-07 —_— DIFFL
021 in contaminated zone soil not used 2.000E-06 - DIFCZ
021 Radon vertical dimension of mixing (m) not used 2.000E+00 —— HMIX
021 Average building air exchange rate (1/hr) not used 5.000E-01 —_— REXG
021 Height of the building (room) (m) not used 2.500E+00 —— HRM
1021 Building interior area factor not used 0.000E+00 -—- FAI
1021 Building depth below ground surface (m) not used -1.000E+00 -—- DMFL
2021 Emanating power of Rn-222 gas not used 2.500E-01 - EMANA (1)
1021 Emanating power of Rn-220 gas not used 1.500E-01 —— EMANA (2)

Summary of Pathway Selections

User Selection

Pathway
1 -- external gamma active
2 -- inhalation (w/o radon) active
3 -- plant ingestion active
4 -- meat ingestion active
5 -- milk ingestion active
6 -- aquatic foods active
7 -~ drinking water active
8 -- soil ingestion active
9 -- radon suppressed
Find peak pathway doses suppressed
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Summary : . \TINNY ARSENAL BUILDING 611B (DEFAULTS) file: SITELl.RAD

Contaminated Zone Dimensions Initial Soil Concentrations, pCi/g
Area: 10000.00 square meters U-234 3.050E+01
Thickness: 2.00 meters U-235 1.300E+00
Cover Depth: 0.00 meters U-238 6.820E+01

Total Dose TDOSE(t), mrem/yr
Basic Radiation Dose Limit = 30 mrem/yr
Total Mixture Sum M(t) = Fraction of Basic Dose Limit Received at Time (t)

t (years): 0.000E+00 1.000E+00 4.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03
TDOSE(t): 1.401E+01 1.396E+01 1.383E+01 1.356E+01 1.269E+01 1.009E+01 5.359E+00 1.006E+02
M(t): 4.670E-01 4.655E-01 4.609E-01 4.519E-01 4.232E-01 3.364E-01 1.786E-01 3.353E+00

Maximum TDOSE(t): 1.006E+02 mrem/yr at t = 1.000E+03 years
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Total Dose Contributions TDOSE(i,p,t)

As mrem/yr and Fraction of Total Dose At t
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Water Independent Pathways (Inhalation excludes radon)

for Individual Radionuclides (i) and Pathways (p)
= 0.000E+00 years

Ground Inhalation Radon Plant Meat . Milk Soil
Radio-
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr
U-234 7.131E-03 0.0005 2.576E-01 0.0184 O0.000E+00 0.0000 1.878E+00 0.1341 6.197E-02 0.0044 1.519E-01 0.0108 2.363E-01
U-235 5.621E-01 0.0401 1.023E-02 0.0007 0.000E+00 0.0000 7.553E~02 0.0054 2.492E-03 0,0002 6.110E-03 0.0004 9.502E-03
U-238 5.287E+00 0,3774 5.150E-01 0.0368 0.000E+00 0.0000 3.992E+00 0.2849 1.317E-01 0.0094 3.229E-01 0.0230 5.022E-01
Total 5.856E+00 0.4180 7.829E-01 0.0559 0.000E+00 0.0000 5.946E+00 0.4244 1.962E-01 0.0140 4.810E-01 0.0343 7.480E-01

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 0.000E+00 years
Water Dependent Pathways

Water Fish Radon Plant Meat Milk All Path
Radio-
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr
U-234 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0,0000 0.000E+00 0.0000 2.593E+00
U-235 0.000E4+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 6.660E-01
U-~238 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 1.075E+01
Total 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0,.0O00E+00 0.0000 0.000E+00 0.0000 1.401E+01

*Sum of all water

independent and dependent pathways.
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Summary : ATINNY ARSENAL BUILDING 611B (DEFAULTS) file: SITE1l.RAD
Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 1.000E+00 years
Water Independent Pathways (Inhalation excludes radon)

Ground Inhalation Radon Plant Meat Milk Soil
Radio-
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr
U-234 7.108E-03 0.0005 2.568E-01 0.0184 0.000E+00 0.0000 1.872E+00 0.1341 6.178E-02 0.0044 1.514E-01 0.0108 2.355E-01
U-235 5.603E-01 0.0401 1.020E-02 0.0007 0.000E+00 0.0000 7.554E-02 0.0054 2,533E-03 0.0002 6,090E-03 0.0004 9.479E-03
U-238 5.269E+00 0.3773 5.133E-01 0.0368 0.000E+00 0.0000 3.979E+00 0.2850 1.313E-01 0.0094 3,219E-01 0.0231 5.006E-01
Total 5.837E+00 0.4180 7.803E-01 0.0559 0.000E+00 0.0000 5.927E+00 0.4244 1.956E-01 0.0140 4.794E-01 0.0343 7.455E-01

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 1,000E+00 years
Water Dependent Pathways

Water Fish Radon Plant ‘ Meat Milk All Ppath
Radio-
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. nmrem/yr fract. mrem/yr
U-234 0.000E+00 0.0000 0.000OE+00 0.0000 O0.000E+00 0.0000 O©.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 2.585E+00
U-235 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0,0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 6.641E-01
U-238 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.072E+01
Total 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.396E+01
*Sum of all water independent and dependent pathways.
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Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 4.000E+00 years

Water Independent Pathways (Inhalation excludes radon)
Ground Inhalation Radon Plant Meat Milk Soil

Radio-
Nuclide mrem/yr fract. mrem/yxr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr

U-234 7.043E-03 0.0005 2.543E-01 0.0184 0.000E+00 0.0000 1.854E+00 0.1341 6.117E-02 0.0044 1.499E-01 0.0108 2.332E-01
U-235 5.547E-01 0.0401 1.011E-02 0.0007 0.000E+00 0.0000 7.556E-02 0.0055 2.669E-03 0.0002 6.030E-03 0.0004 9.411E-03
U-238 5.217E+00 0.3773 5.082E-01 0.0368 O0.000E+00 0.0000 3.940E+00 0.2849 1.300E-01 0.0094 3.187E-01 0.0230 4.956E-01

Total 5.779E+00 0.4179 7.726E-01 0.0559 0.000E+00 0.0000 5.869E+4+00 0.4245 1.938E-01 0.0140 '4.747E-01 0.0343 7.382E-01

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 4,000E+00 years

Water Dependent Pathways
Water Fish Radon Plant ' Meat Milk All Path

Radio-
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr

U-234 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.559E+00
U-235 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 6.585E-01
U-238 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 O0.O000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 1.061E+01

Total 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.383E+01

*Sum of all water independent and dependent pathways.



RESRAD, Ve ™
Summary : .

— 5.82
.TINNY ARSENAL BUILDING 611B (DEFAULTS)

T Limit = 0.5

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and
As mrem/yr and Fraction of Total Dose At t

year

10/13/99

~— 09

ile:

Page 13
SITEl1.RAD

1.000E+01 years

Water Independent Pathways (Inhalation excludes radon)

Pathways (p)

Ground Inhalation Radon Plant Meat Milk Soil
Radio-
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract, mrem/yr fract. mrem/yr fract., nmnrem/yr fract. mrem/yr
U-234 6.936E-03 0.0005 2.493E-01 0.0184 0.000E+00 0.0000 1.817E+00 0.1340 5.996E-02 0.0044 1.470E-01 0.0108 2.286E-01
U-235 5.439E-01 0.0401 9.937E-03 0.,0007 O0.000E+00 0.0000 7.565E-02 0.0056 2.932E-03 0.0002 5.912E~03 0,0004 9.284E-03
U-238 5.114E+00 0.3772 4.982E-01 0.0367 0.000E+00 0.0000 3.862E+00 0.2849 1.274E-01 0.0094 3.124E-01 0.0230 4.858E-01
Total 5.665E+00 0.4179 7.574E-01 0.0559 O0.000E+00 0.0000 5.755E+00 0.4245 1.903E-01 0.0140 4.653E-01 0.0343 7.237E-01

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t 1.000E+01 years
Water Dependent Pathways

Water Fish Radon Plant Meat Milk All Path
Radio-
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.  mrem/yr fract. mrem/yr
U-234 0.000E+00 0.0000 O0.000E+00 0.0000 O0.00O0E+00 0.0000 O0.0O00E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000. 2.509E+00
U-235 0.000E+00 0.0000 O.000E+00 0.0000 O0.0Q0OE+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 6.476E-01
U-238 0.000E+00 0.0000 O0.000E+00 0.0000 0.00OE+00 0.0000 O0.O0O0OE+00 0.0000 O0.000E+00 0.0000 O0.CQOE+00 0.0000 1.040E+01
Total 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.356E+01

*Sum of all water

independent and dependent pathways.
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Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 3,000E+01 years
Water Independent Pathways (Inhalation excludes radon)

Ground Inhalation Radon Plant Meat Milk Soil
Radio-
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr
U-234 6.778E~-03 0.0005 2.334E-01 0.0184 0.000E+00 0.0000 1.701E+00 0.1340 5.612E-02 0.0044 1.375E-01 0.0108 2.140E-01
U-235 5.092E-01 0.0401 9.434E-03 0.0007 0.000E+00 0.0000 7.609E-02 0.0060 3.728E-03 0.0003 5.535E-03 0.0004 8.921E-03
U-238 4.786E+00 0.3770 4.662E-01 0.0367 0.000E+00 0.0000 3.615E+00 0.2847 1.193E-01 0.0094 2.924E-01 0.0230 4.547E-01
Total 5.302E+00 0.4176 7.090E-01 0.0559 0.000E+00 0.0000 5.392E+00 0.4247 1.791E-01 0.0141 4.355E-01 0.0343 6.776E-01

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 3.000E+01 years
Water Dependent Pathways

Water Fish Radon Plant Meat Milk All Path
Radio-
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr
U-234 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 2.349E+00
U-235 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 6.129E-01
U-238 0.000E+00 0.0000 O©.COOE+00 0.0000 O0.00OE+00 0.0000 0.000E+00Q0 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 9.733E+00
Total 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.269E+01
*Sum of all water independent and dependent pathways.
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Total Dose Contributions TDOSE{i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 1.000E+02 years
Water Independent Pathways (Inhalation excludes radon)

Ground Inhalation Radon Plant Meat Milk Soil
Radio-
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr
U-234 8.208E-03 0.0008 1.853E-01 0.0184 0.000E+00 0.0000 1.353E+00 0.1340 4.461E-02 0.0044 1.091E-01 0.0108 1.699E-01
U-235 4.050E-01 0.0401 8.044E-03 0.0008 0.000E+00 0.0000 7.645E-02 0.0076 5.689E-03 0.0006 4.400E-03 0.0004 7.899E-03
U-238 3.734E+400 0.375% 3.697E-01 0.0366 0.000E+00 0.0000 2.866E+00 0.2839 9.456E-02 0.0094 2.318E-01 0.0230 3.605E-01
Total 4.207E+400 0.4168 5.630E-01 0.0558 0.000E+00 0.0000 4.295E+00 0.4255 1.449E-01 0.0144 3.453E-01 0.0342 5.383E-01

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 1,000E+02 years
Water Dependent Pathways

Water Fish Radon Plant Meat Milk All Path
Radio- . -
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr
U-234 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 1.870E+00
U-235 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 5.075E-01
U-238 0.000E+00 0.0000 0.000E+00 0.000C 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 7.716E+00
Total 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.009E+01
*Sum of all water independent and dependent pathways.
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Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and

As mrem/yr and Fraction of Total Dose At t = 3,000E+02 years

Water Independent Pathways

(Inhalation excludes radon)

Pathways (p)

Ground Inhalation Radon Plant Meat Milk Soil
Radio~
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yxr fract. mrem/yr
U-234 2.146E-02 0.0040 9.620E-02 0.0179 0.000E+00 0.0000 7.250E-01 0.1353 2.386E-02 0.0045 5.684E-02 0.0106 8.859E-02
U-235 2.107E-01 0.0393 5.059E-03 0.0009 O0.000E+00 0.0000 6.368E-02 0.0119 6.939E-03 0.0013 2.286E-03 0.0004 5.362E-03
U-238 1.953E400 0.3645 1.905E-01 0.0355 0.000E+00 0.0000 1.476E+00 0.2755 4.872E~-02 0.0091 1.194E-01 0.0223 1.857E-01
Total 2.185E+00 0.4078 2.917E-01 0.0544 0.000E+00 0.0000 2.265E+00 0.4226 7.952E-02 0.0148 1.786E-01 0.0333 2.797E-01

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 3.000E+02 years
Water Dependent Pathways

Water Fish Radon Plant Meat Milk All Path
Radio-
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract, mrem/yr fract. mrem/yr fract. mrem/yr
U-234 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.00CE+00 0.0000 0.000E+00 0.0000 1.012E+00
U-235 7.313E-02 0.0136 7.026E~-04 0.0001 0.000E+00 0.0000 5.616E-03 0.0010 1.553E-05 0.0000 3.416E-05 0.0000 3.736E-01
U-238 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 3.974E+00
Total 7.313E-02 0.0136 7.026E-04 0.0001 0.000E+00 0.0000 5.616E-03 0.0010 1.553E-05 0.0000 3.416E-05 0.0000

*Sum of all water independent and dependent pathways.

5.359E+00
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1.000E+03 years

(Inhalation excludes radon)

Pathways (p)

Ground Inhalation Radon Plant Meat Milk Soil
Radio-
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr
U-234 6.510E-02 0.0006 1.096E-02 0.0001 0.000E+00 0.0000 1.795E-01 0.0018 5.782E~03 0.0001 8.191E-03 0.0001 1.198E-02
U-235 2.140E-02 0.0002 8.078E-04 0.0000 O0.000E+00 0.0000 1.450E-02 0.0001 2.041E-03 0.0000 2.309E-04 0.0000 9.658E-04
U-238 1.914E-01 0.0019 1.870E-02 0.0002 O0.000E+00 0.0000 1.451E-01 0.0014 4.786E-03 0.0000 1.172E-02 0.0001 1.823E-02
Total 2.779E-01 0.0028 3.047E-02 0.0003 O0.CO0Q0E+00 0.0000 3.391E-01 0.0034 1.261E-02 0.0001 2.015E-02 0.0002 3.118E-02

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 1.000E+03 years
Water Dependent Pathways

Water Fish Radon Plant Meat Milk All Path
Radio-
Nuclide mrem/yr fract. mrem/yxr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr
U-234 2.768E+01 0.2751 3.430E-02 0.0003 0.000E+00 0.0000 2.129E+00 0.0212 1.028E-01 0.0010 3.877E-01 0.0039 3.061E+01
U-235 5.112E+00 0.0508 3.230E-02 0.0003 0.000E+00 0.0000 3.932E-01 0.0039 5.377E-02 0.0005 1.703E~02 0.0002 5.648E+00
U-238 5.836E+01 0.5802 6.181E-02 0.0006 0.000E+00 0.0000 4.489E+00 0.0446 2.125E-01 0.0021 8.204E-01 0.0082 6.433E+01
Total 9.115E401 0.9061 1.284E-01 0.0013 0.000E+00 0.0000 7.012E+00 0.0697 3.690E-01 0.0037 1.225E+00 0.0122 1.006E+02

*Sum of all water

independent and dependent pathways.
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Dose/Source Ratios Summed Over All Pathways
Parent and Progeny Principal Radionuclide Contributions Indicated
Parent Product Branch ' DSR(j,t) (mrem/yr)/(pCi/g)

(i) (3) Fraction* t= 0.000E+00 1.000E+00 4.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03
U-234 U-234 1.000E+00 8.502E-02 8.475E-02 8.391E-02 B8.225E-02 7.697E-02 6.100E-02 3.139E-02 9.837E~01
U-234 Th-230 1.000E+00 0.000E+00 7.916E-07 3.077E-06 7.580E-06 2.196E-05 6.535E-05 1.456E-04 2.272E-04
U-234 Ra-226 1.000E+00 0.000E+00 2.123E-08 3.465E-07 2.150E-06 1.862E-05 1.799E-04 1.099E-03 6.711E-03
U-234 Pb-210 1.000E+00 0.000E+00 1.782E-10 9.242E-09 1.303E-07 2.874E-06 6.122E-05 5.447E-04 1.303E-02
U-234 TDSR(F) 8.502E-02 8.475E-02 8.391E-02 8.226E-02 7.701E-02 6.130E-02 3.318E-02 1.004E+00
U-235 U-235 1.000E+00 5.123E-01 5.106E-01 5.056E-01 4.956E-01 4.638E-01 3.676E-01 1.893E-01 9.464E-01
U-235 Pa-231 1.000E+00 0.000E+00 2.367E-04 9.659E-04 2.381E-03 6.700E-03 1.771E-02 2.730E-02 8.057E-01
U-235 Ac-227 1.000E+00 0.000E+00 2.041E-06 2.771E-05 1.540E-04 1.032E-03 5.057E-03 7.079E-02 2.593E+00
U-235 YDSR(J) 5.123E-01 5.109E-01 5.066E-01 4.981E-01 4.715E-01 3.904E-01 2.874E-01 4.345E+00
U-238 U-238 1.000E+00 1.576E-01 1.571E-01 1.556E-01 1.525E-01 1.427E~-01 1.131E~01 5.824E-02 9.405E-01
U-238 U-234 1.000E+00 0.000E+00 2.403E-07 9.515E-07 2.332E~-06 6.546E-06 1.729E-05 2.671E-05 2.793E-03
U-238 Th-230 1.000E+00 0.000E+00 1.155E-12 1.755E-11 1.072E-10 9.192E-10 8.756E-09 5.185E-08 1.789E-07
U-238 Ra-226 1.000E+00 0.000E+00 1.974E-14 1.302E-12 2.022E-11 5.226E-10 1.645E~08 2.813E-07 7.816E-06
U-238 Pb-210 1.000E+00 0.000E+00 1.342E-16 2.696E-14 9.450E-13 6.345E-11 4.721E-09 1.286E-07 2.110E-05
U-238 SDSR({j) 1.576E-01 1.571E-01 1.556E-01 1.525E-01 1.427E~01 1.131E-01 5.827E-02 9.433E-01

*Branch Fraction is the cumulative factor for the j't principal radionuclide daughter:

The DSR includes contributions from associated (half-life £ 0.5 yr) daughters.

Single Radionuclide Soil Guidelines G{i,t) in pCi/g
Basic Radiation Dose Limit

= 30 mrem/yr

CUMBRF(j) = BRF(1l)*BRF(2}*

Nuclide .

(i) t= 0.000E+00 1.000E+00 4.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03
U-234 3.528E+02 3.540E+02 3.575E+02 -~ 3.647E+02 3.8396E+02 4.894E+02 9.042E+02 2.989E+01
U-235 5.856E+01 5.872E+01 5.922E+01 6.022E+01 6.363E+01 7.685E+01 1.044E+02 6.905E+00
U-238 1.903E+02 1.909E+02 1.928E+02 1.967E+02 2.102E+02 2.652E+02 5.148E+02 3.180E+01

Summed Dose/Source Ratios DSR(i,t) in (mrem/yr)/(pCi/g)
and Single Radionuclide Soil Guidelines G(i,t) 'in pCi/g
at tmin = time of minimum single radionuclide soil guideline
and at tmax = time of maximum total dose 1.000E+03 years
Nuclide Initial tmin DSR(i,tmin) G(i,tmin) DSR(i,tmax) G(i,tmax)

(1) pCi/g (years) (pCi/g) (pCi/g)
U-234 3.050E+01 1.000E+03 1.004E+00 2.989E+01 1.004E+00 2.989E+01
U-235 1.300E+00 1.000E+03 4.345E+00 6.905E4+00 4.345E+00 6.905E+00
U-238 6.820E+01 1.000E+03 9.433E-01 3.180E+01 9.433E-01 3.180E+01

BRF(j) .
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Individual Nuclide Dose Summed Over All Pathways
Parent Nuclide and Branch Fraction Indicated

Nuclide Parent BRF (i) DOSE(j,t), mrem/yr

(3) (1) t= 0.000E+00 1.000E+00 4.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03
U-234 U-234 1.000E+00 2.593E+00 2.585E+00 2.559E+00 2.509E+00 2,347E+00 1.860E+00 9.573E~01 3.000E+01
U-234 U-238 1.000E+400 0.000E+00 1.639E-05 6.489E-05 1.590E~04 4.464E-04 1.180E-03 1,.821E~03 1.90SE-01
U-234 YDOSE(]3): 2.593E+00 2.585E+00 2.559E+00 2.509E+00 2.348E+00 1.862E+00 9.592E~01 3.019E+01
Th-230 U-234 1.000E+400 0.000E+00 2.415E~05 9.385E-05 2.312E-04 6.696E-04 1.993E~03 4.441E~03 6.928E-03
Th-230 U-238 1.000E+00 0.000E+00 7.879E-11 1.197E-09 7.311E-09 6.269E-08 5.972E-07 3.536E~06 1.220E-05
Th-230 FDOSE(j): 0.000E+00 2.415E-05 9.385E-05 2.312E-04 6.697E-04 1.994E-03 4.445E~-03 6.940E-03
Ra-226 U-234 1.000E+400 0.000E+00 6.476E-07 1.057E-05 6.558E-05 5.680E-04 5.486E-03 3.352E~02 2.047E-01
Ra-226 U-238 1.000E+00 0.000E+00 1.346E-12 8.882E-11 1.379E-09 3.564E-08 1.122E-06 1.919E-05 5.331E-04
Ra-226 YDOSE(j): 0.000E+00 6.476E-07 1.057E-05 6.558E-05 5.680E-04 5.487E-03 3.354E~02 2.052E-01
Pb-210 U-234 1.000E+00 0.000E+00 5.436E-09 2.819E-07 3.975E-06 8.766E~05 1.867E-03 1.661E-02 3.973E-01
Pb-210 U-238 1.000E+00 0.000E+00 9.151E-15 1.838E-12 6.445E-11 4.327E-09 3.219E-07 8.774E~06 1.439E-03
Pb—-210 T DOSE(j): 0.000E+00 5.436E~09 2.819E-07 3.975E-06 8.767E-05 1.868E-03 1.662E~-02 3.988E-01
U-235 U-235 1.000E+400 6.660E~-01 6.638E-01 6.572E~01 6.443E-01 6.029E-01 4.779E-01 2.461E~01 1.230E+00
Pa-231 U-235 1.000E+00 0.000E+00 3.077E-04 1.256E-03 3.095E-03 8.710E-03 2.302E-02 3.549E—02 1.047E+00
Ac—-227 U-235 1.000E+00 0.000E+00 2.653E;06 3.602E-05 2.002E-04 1.341E-03 6.574E-03 9.202E~02 3.371E+00
U-238 U-238 1.000E+00 1.075E+01 1.072E+01 1.061E+401 1.040E+01 9.732E+00 7.715E+4+00 3.972E+00 6.414E+401
BRF (i) is the branch fraction of the parent nuclide.
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Individual Nuclide Soil Concentration
Parent Nuclide and Branch Fraction Indicated

Nuclide Parent BRF (1) S{j,t), pCi/g

(3) (1) = 0.000E+00 1.000E+00 4.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03
U-234 U-234 1.000E+00 3.050E+01 3.040E+01 3.010E+01 2.950E+01 2.761E+01 2.188E+01 1.126E+01 1.100E+00
U-234 U-238 1.000E+00 0.000E+00 1.927E~04 7.632E-04 1.870E-03 5.250E-03 1.387E-02 2.142E-02 6.986E-03
U-234 »S5(j): 3.050E+01 3.040E+01 3.010E+01 2.951E+01 2.761E+01 2.189E+01 1.128E+01 1.107E+00
Th-230 U-234 1.000E+00 0.000E+00 2.741E-04 1.091E-03 2.700E-03 7.838E-03 2.335E-02 5.203E-02 7.898E-02
Th-230 U-238 1.000E+00 0.000E+00 8.683E~10 1.380E-08 8.512E-08 7.330E-07 6.993E-06 4.143E-05 1.324E-04
Th-230 ¥%S(j): 0.000E+00 2.741E~04 1.091E-03 2.700E-03 7.839E-03 2.335E-02 5.207E-02 7.911E-02
Ra-226 U-234 1.000E+00 0.000E+00 5.935E-08 9.438E-07 5.827E-06 5.035E-05 4.859E-04 2.969E-03 1.023E-02
Ra-226 U-238 1.000E+00 0.000E+00 1.254E-13 7.967E-12 1.227E-10 3.161E-09 9.939E-08 1.699E-06 1.469E-05
Ra-226 ¥S{(j): 0.000E+00 5.935E~08 9.438E-07 5.827E-06 5.035E-05 4.860E-04 2.970E-03 1.025E-02
Pb-210 U-234 1.000E+00 0.000E+00 6.102E~10 3.794E-08 5.601E-07 1.262E-05 2.708E-04 2.414E-03 9.543E-03
Pb-210 U-238 1.000E+00 0.000E+00 9.666E~16 2.417E-13 8.986E-12 6.206E-10 4.664E-08 1.275E-06 1.346E-05
Pb-210 TS(j): 0.000E+00 6.102E~10 3.794E-08 5.601E-07 1.262E-05 2.709E-04 2.416E-03 9.556E-03
U-235 U-235 1.000E+00 1.300E+00 1:296E+00 1.283E+00 1.258E+00 1.177E400 9,328E-01 4.803E-01 4.704E~02
Pa-231 U-235 1.000E+00 0.000E+00 2.741E~05 1.086E-04 2.661E-04 7.467E-04 1.972E-03 3.039E-03 9.848E-04
Ac-227 U-235 1.000E+00 0.000E+00 4.311E~-07 6.586E-06 3.760E-05 2.550E-04 1.255E-03 2.394E-03 8.299E-04
U-238 U-238 1.000E+00 6.820E+01 6.797E+01 6.730E+01 6.597E+01 6.174E+01 4.894E+01 2.468E+00

2.520E+01

BRF (i) is the branch fraction of the parent nuclide.
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Current Parameter
Menu Parameter Value Default Name
B-1 Dose conversion factors for inhalation, mrem/pCi:
B-1 Ac-227+D 6.720E+00 6.720E+00 DCF2( 1)
B-1 Pa-231 1.280E+00 1.280E+00 DCF2( 2)
B-1 Pb-210+4D 2.320E-02 2.320E-02 DCF2( 3)
B-1 Ra-226+D 8.600E-03 8.600E-03 DCF2( 4)
B-1 Th-230 3.260E-01 3.260E-01 DCF2( 5)
B-1 U-234 1.320E-01 1.320E-01 DCF2( 6)
B~-1 U-~235+D 1.230E-01 1.230E-01 DCF2( 7)
B-1 U-238+D 1.180E-01 1.180E-01 DCF2( 8)
D-1 Dose conversion factors for ingestion, mrem/pCi:
D-1 Ac-227+D 1.480E-02 1.480E-02 DCF3( 1)
D-1 Pa-231 1.060E-02 1.060E-02 DCF3( 2)
D-1 Pb-210+D 7.270E-03 7.270E-03 DCF3( 3)
D-1 Ra-226+4D 1.330E-03 | 1.330E-03 DCF3{ 4)
D-1 Th-230 5.480E-04 5.480E-04 DCF3( 5)
D-1 U-234 2.830E-04 2.830E-04 DCF3( 6)
D~1 U-2354D 2.670E-04 2.670E-04 DCF3( 7)
D-1 U-238+4D 2.690E-04 2.690E-04 DCF3{ 8)
D-34 Food transfer factors:
D-34 Ac-227+D , plant/soil concentration ratio, dimensionless 2.500E-03 2.500E-03 RTF( 1,1)
D-34 Ac-227+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 2.000E-05 2.000E-05 RTF{ 1,2)
D-34 Ac-227+D , milk/livestock-intake ratio, (pCi/L)/(pCi/d) 2.000E-05 2.000E-05 RTF( 1,3)
D-34
D-34 Pa-231 , plant/soil concentration ratio, dimensionless 1.000E-02 1.000E-02 RTF( 2,1)
D-34 Pa~231 . beef/livestock-intake ratio, (pCi/kg)}/(pCi/d) 5.000E-03 5.000E-03 RTF( 2,2)
D-32 Pa-231 , milk/livestock-intake ratio, (pCi/L)/(pCi/d) 5.000E-06 5.000E-06 RTF( 2,3)
D-3 .
D-34 Pb-210+D , plant/soil concentration ratio, dimensionless 1.000E-02 1.000E-02 RTF( 3,1)
D-34 Pb-210+D , beef/livestock-intake ratio, (pCi/kg)/{(pCi/d) 8.000E-04 8.000E-04 RTF( 3,2)
D-34 Pb-210+D , milk/livestock-intake ratio, (pCi/L)/(pCi/d) 3.000E-04 3.000E-04 RTF( 3,3)
D-34 .
D-34 Ra-226+D , plant/soil concentration ratio, dimensionless 4.000E-02 4.000E-02 RTF( 4,1)
D-34 Ra-226+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 1.000E-03 1.000E-03 RTF( 4,2)
D-34 Ra-226+D , milk/livestock-intake ratio, (pCi/L}/(pCi/d) 1.000E-03 1.000E-03 RTF{ 4,3)
D-34
D-34 Th-230 , plant/soil concentration ratio, dimensionless 1.000E-03 1.000E~-03 RTF( S,1)
D-34 Th-230 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 1.000E-04 1.000E-04 RTF{ 5,2)
D-34 Th-230 , milk/livestock-intake ratio, (pCi/L}/(pCi/d) 5.000E-06 5.000E-06 RTF( 5,3)
D-34
D-34 U-234 . plant/soil concentration ratio, dimensionless 2.500E-03 2.500E-03 RTF( 6,1)
D-34 U-234 . beef/livestock-intake ratio, (pCi/kg}/(pCi/d) 3.400E-04 3.400E-04 RTF( 6,2)
D-34 U-234 , milk/livestock-intake ratio, (pCi/L)/(pCi/d) 6.000E-04 6.000E~-04 RTF( 6,3)
D-34
D-34 U-235+D , plant/soil concentration ratio, dimensionless 2.500E-03 2.500E-03 RTF( 7,1)
D-34 U-235+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 3.400E-04 3.400E-04 RTF( 7,2)
D-34 U-235+D , milk/livestock-intake ratio, (pCi/L})/(pCi/d) 6.000E-04 6.000E-04 RTF( 7,3)




RESRAD, Ve -— -—m 5.82 T2 Limit = 0.5 year 10/13/%9 - 07 Page 3
Summary : TINNY ARSENAL BUILDING 611B ile: SITE1.RAD

Dose Conversion Factor (and Related) Parameter Summary (continued)
File: DOSFAC.BIN

Current Parameter
Menu Parameter Value Default Name
D-34 U-238+D , plant/soil concentration ratio, dimensionless 2.500E-03 2.500E-03 RTF( 8,1)
D-34 | U-2384+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 3.400E-04 3.400E~04 RTF( 8,2)
D-34 U-238+D , milk/livestock-intake ratio, (pCi/L)/(pCi/d) 6.000E-04 6.000E-04 RTF( 8,3)
D-5 Bioaccumulation factors, fresh water, L/kg:
D-5 Ac-227+D , fish 1.500E+01 1.500E+01 BIOFAC( 1,1
D-5 Ac-2274D , crustacea and mollusks 1.000E+03 1.000E+03 BIOFAC( 1,2
D-5
D-5 Pa-231 , fish 1.000E+01 1.000E+01 BIOFAC( 2,1
D-5 Pa-231 , crustacea and mollusks 1.100E+02 1.100E+02 BIOFAC{ 2,2
D-5
D-5 Pb-210+D , fish 3.000E+02 3.000E+02 BIOFAC( 3,1)
D-5 Pb-210+D , crustacea and mollusks 1.000E+02 1.000E+02 BIOFAC( 3,2)
D-5
D-5 Ra-226+D , fish 5.000E+01 5.000E+01 BIOFAC( 4,1
D-5 Ra-226+D , crustacea and mollusks 2.500E+02 2.500E+4+02 BIOFAC( 4,2
D-5
D-5 Th-230 , fish 1.000E+02 1.000E+02 BIOFAC( 5,1
D-5 Th-230 , crustacea and mollusks : 5.000E+02 5.000E+02 BIOFAC( 5,2
D-5
D-5 U-234 , fish 1.000E+01 1.000E+401 BIOFAC( 6,1
D-5 U-234 , crustacea and mollusks 6.000E+01 6.000E+01 BIOFAC({ 6,2
D-5
D-5 U-235+D , fish 1.000E+01 1.000E+01 BIOFAC( 7,1
D-5 U-235+D , crustacea and mollusks 6.000E+01 6.000E+01 BIOFAC( 7,2
D-5
D-5 U-238+D , fish 1.000E+01 1.000E+01 BIOFAC( 8,1
D-5 U-238+D , crustacea and mollusks 6.000E401 6.000E+01 BIOFAC( 8,2
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Site-Specific Parameter Summary

User Used by RESRAD Parameter
{enu Parameter Input Default (If different from user input) Name
011 Area of contaminated zone (m**2) 4.000E+03 1.000E+04 —_— AREA
011 Thickness of contaminated zone (m) 2.500E-01 2.000E+00 —-— THICKO
RO11 Length parallel to aquifer flow (m) 1.000E+02 1.000E+02 —— LCZPAQ
RO11 Basic radiation dose limit (mrem/yr) 3.000E+01 3.000E+01 — BRDL
RO11 Time since placement of material (yr) 0.000E+00 0.000E+00 -—= TI
RO11 Times for calculations (yr) 1.000E+00 1.000E+00 -——- T( 2)
RO11 Times for calculations (yr) 4.000E+00 3.000E+00 -—= T( 3)
RO11 Times for calculations (yr) 1.000E+01 1.000E+01 -— T( 4)
011 Times for calculations (yr) 3.000E+01 3.000E+01 —— T{ 5)
R011 Times for calculations (yr) 1.000E+02 1.000E+02 —== T( 6)
2011 Times for calculations (yr) 3.000E+02 3.000E+4+02 —-——— T( 7)
R011 Times for calculations (yr) 1.000E+03 1.000E+03 -—- T( 8)
R011 | Times for calculations (yr) not used 0.000E+00 -—- T( 9)
R011 Times for calculations (yr) not used 0.000E+00 - T(10)
RO12 Initial principal radionuclide (pCi/g): U-234 3.050E+01 0.000E+00 - S1i( 6)
RO12 Initial principal radionuclide (pCi/g): U-235 1.300E+00 0.000E+00 -—= si( 7)
RO12 Initial principal radionuclide (pCi/g): U-238 6.820E+01 0.000E+00 - S1{ 8)
R0O12 Concentration in groundwater {(pCi/L): U-234 not used 0.000E+00 - Wl( 6)
R012 Concentration in groundwater (pCi/L): U-235 not used 0.000E+00 -—- Wi{ 7)
R012 Concentration in groundwater (pCi/L): U-238 not used 0.000E+00 - Wl{ 8)
RO13 Cover depth (m) 0.000E+00 0.000E+00 —_——— COVERO
RO13 Density of cover material (g/cm**3) not used 1.500E+00 —_— DENSCV
R0O13 Cover depth erosion rate (m?yr) not used 1.000E-03 - vcv
R0O13 Density of contaminated zone (g/cm**3) 1.500E+00 1.500E+00 —— DENSCZ
R013 | Contaminated zone erosion rate (m/yr) 1.000E-03 | 1.000E-03 - VCZ
RO13 Contaminated zone total porosity 4.000E-01 4.000E-01 ——— TPCZ
R0O13 Contaminated zone effective porosity 2.000E-01 2.000E-01 -~= EPCZ
RO13 Contaminated zone hydraulic conductivity (m/yr) 1.000E+01 1.000E+01 -~ HCCZ
RO13 Contaminated zone b parameter 5.300E+00 5.300E+00 - BCZ
RO13 Average annual wind speed (m/sec) 2.000E+00 2.000E+00 — WIND
R013 Humidity in air (g/m**3) not used 8.000E+00 - HUMID
RO13 Evapotranspiration coefficient 5.000E-01 5.000E-01 - EVAPTR
R0O13 Precipitation (m/yr) 1.000E+00 1.000E+00 —— PRECIP
RO13 Irrigation (m/yr) 2.000E-01 2.000E-01 - RI
R0O13 Irrigation mode overhead overhead -~ IDITCH
RO13 Runoff coefficient 2.000E~-01 2.000E-01 -—- RUNOFF
RO13 Watershed area for nearby stream or pond (m**2]) 1.000E+06 1.000E+06 ——- WAREA
RO13 Accuracy for water/soil computations 1.000E-03 1.000E-03 -~ EPS
RO14 Density of saturated zone (g/cm**3) 1.500E+00 1.500E+00 - DENSAQ
R0O14 Saturated zone total porosity 4.000E-01 4,000E-01 - TPSZ
R014 Saturated zone effective porosity 2.000E-01 2.000E-01 - EPSZ
RO14 Saturated zone hydraulic conductivity (m/yr) 1.000E+02 1.000E+02 - HCSZ
RO14 Saturated zone hydraulic gradient 2.000E-02 2.000E-02 - HGWT
RO14 Saturated zone b parameter 5.300E+00 5.300E+00 - BSZ
RO14 Water table drop rate (m/yr) 1.000E-03 1.000E-03 —-——- VWT
RO14 Well pump intake depth (m below water table) 1.000E+01 1.000E+01 ——— DWIBWT
RO14 Model: Nondispersion (ND). or Mass—-Balance (MB) ND ND —_— MODEL
RO14 Well pumping rate (m**3/yr) 2.500E+02 2.500E+02 ——- uw
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Site-Specific Parameter Summary (continued)

User Used by RESRAD Parameter
{enu Parameter Input Default (1f different from user input) Name
015 Number of unsaturated zone strata 1 1 -— NS
015 Unsat. zone 1, thickness (m) 4.000E+00 4.000E+00 —— H(l)
015 Unsat. zone 1, soil density (g/cm**3) 1.500E+00 1.500E+00 - DENSUZ (1)
015 Unsat. zone 1, total porosity 4,000E-01 4.000E-01 -— TPUZ (1)
RO15 Unsat. zone 1, effective porosity 2.000E-01 2.000E-01 - EPUZ (1)
RO15 Unsat. zone 1, soil-specific b parameter 5.300E+00 5.300E+00 -—- BUZ (1)
RO1S Unsat. zone 1, hydraulic conductivity (m/yr) 1.000E+01 1.000E+01 - HCUZ (1)
RO16 Distribution coefficients for U-234
RO16 Contaminated zone (cm**3/g) 5,000E+01 5.000E+01 -— DCNUCC({ 6)
RO16 Unsaturated zone 1 (cm**3/g) 5.000E+01 5.000E+01 ——— DCNUCU{( 6,
RO16 Saturated zone (cm**3/g) 5.000E+01 5.000E+01 ——— : DCNUCS ( 6)
RO16 Leach rate (/yr) 0.000E+00 0.000E+00 2.655E-02 ALEACH({ 6)
RO16 Solubility constant 0.000E+00 0.000E+00 not used SOLUBK( 6)
RO16 Distribution coefficients for U-235
RO16 Contaminated zone (cm**3/g) 5.000E+401 5.000E+01 -—— DCNUCC({ 7)
RO16 Unsaturated zone 1 (cm**3/g) 5.000E+01 | 5.000E+01 - DCNUcU({ 7,
RO16 Saturated zone (cm**3/g) 5.000E+01 5.000E+01 -——- DCNUCS({ 7)
RO16 Leach rate {(/yr) 0.000E+00 0.000E+00- 2.655E-02 ALEACH( 7)
RO16 Solubility constant 0.000E+00 0.000E+00 not used SOLUBK( 7)
RO16 Distribution coefficients for U-238
RO16 Contaminated zone (cm**3/g) 5.000E+01 5.000E+01 - DCNUCC({ 8)
R0O16 Unsaturated zone 1 (cm**3/g) 5.000E+01 5.000E+01 - DCNUCU( 8,
RO16 Saturated zone (cm**3/g) 5.000E+01 5.000E+01 - DCNUCS( 8)
RO16 Leach rate (/yr) 0.000E+00 0.000E+00 2.655E-02 ALEACH( 8)
RO16 Solubility constant 0.000E+00 0.000E+00 not used SOLUBK{ 8)
RO16 Distribution coefficients for daughter Ac-227
R0O16 Contaminated zone {cm**3/q) 2.000E+01 2.000E+01 —— DCNUCC( 1)
RO16 Unsaturated zone 1 (cm**3?g) 2.000E+01 2.000E+01 -— DCNUCU( 1,
RO16 Saturated zone (cm**3/g) 2.000E+01 2.000E+01 ——- DCNUCS( 1)
RO16 Leach rate (/yr) 0.000E+00 0.000E+00 6.596E-02 ALEACH( 1)
RO16 Solubility constant 0.000E+00 0.000E+00 not used SOLUBK{( 1)
RO16 Distribution coefficients for daughter Pa-231 .
RO16 Contaminated zone (cm**3/g) 5.000E+01 5.000E+01 -—— DCNUCC( 2)
RO1l6 Unsaturated zone 1 {(cm**3/g) 5.000E+01 5.000E+01 —-—— DCNUCU( 2,1
RO16 Saturated zone (cm**3/g) 5.000E+01 5.000E+01 ——— DCNUCS{ 2)
RO16 Leach rate (/yr) 0.000E+00 0.000E+00 2.655E-02 ALEACH({ 2)
RO16 Solubility constant 0.000E+00 0.000E+00 not used SOLUBK({ 2)
RO16 Distribution coefficients for daughter Pb-210
RO16 Contaminated zone (cm**3/qg) 1.000E+02 1.000E+02 - DCNUCC({ 3)
RO16 Unsaturated zone 1 (cm**3/g) 1.000E+02 1.000E+02 —— DCNUCU( 3,
RO16 Saturated zone (cm**3/g) 1.000E+02 1.000E+02 -—- DCNUCS ( 3)
RO16 Leach rate (/yr) 0.000E+00 0.000E+00 1.330E-02 ALEACH( 3)
RO16 Solubility constant 0.000E+00 0.000E+00 not used SOLUBK( 3)
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Site-Specific Parameter Summary (continued)

User Used by RESRAD Parameter
Menu Parameter Input Default (If different from user input) Name
RO16 Distribution coefficients for daughter Ra-226
RO16 Contaminated zone (cm**3/g) 7.000E+01 7.000E+01 -—— DCNUCC{ 4)
RO16 Unsaturated zone 1 (cm**3?g) 7.000E+4+01 7.000E+01 -— DCNUCU( 4,1
RO16 Saturated zone (cm**3/g) 7.000E+01 7.000E+01 -—- DCNUCS ( 4)
RO16 Leach rate (/yr) 0.000E+00 0.000E+00 1.899E-02 ALEACH( 4)
RO16 Solubility constant 0.000E+00 0.000E+00 not used SOLUBK({ 4)
RO16 Distribution coefficients for daughter Th-230
RO16 Contaminated zone (cm**3/qg) 6.000E+04 6.000E+04 —-—— DCNUCC( 5)
RO16 Unsaturated zone 1 (cm**3?g) 6.000E+04 6.000E+04 -— DCNUCU{( 5,1
RO16 Saturated zone (cm**3/g) 6.000E+04 6.000E+04 - DCNUCS{ 5)
RO16 Leach rate (/yr) 0.000E+00 0.000E+00 2.222E-05 ALEACH( 5)
R0O16 Solubility constant 0.000E+00 0.000E+00 not used SOLUBK{( 5)
RO17 Inhalation rate (m**3/yr) 8.400E+03 8.400E+03 —-—— INHALR
RO17 Mass loading for inhalation (g/m**3) 1.000E-04 1.000E-04 ——— MLINH
RO17 Exposure duration 3.000E+01 3.000E+01 -—- ED
R0O17 Shielding factor, inhalation 4.000E-01 4.000E-01 ——— SHF3
RO17 Shielding factor, external gamma 7.000E-01 7.000E-01 - SHF1
RO17 Fraction of time spent indoors 5.000E-01 5.000E-01 —-—— FIND
ROL17 Fraction of time spent outdoors (on site) 2.500E-01 2.500E-01 —-— FOTD
RO17 Shape factor flag, external gamma 1.000E+00 1.000E+00 >0 shows circular AREA. Fs
R0O17 Radii of shape factor array (used if FS = -1): :
RO17 Outer annular radius (m), ring 1: not used 5.000E+01 -— RAD SHAPE (
R017 Outer annular radius (m), ring 2: not used 7.071E+01 -—- RAD™ SHAPE (
RO17 Outer annular radius (m), ring 3: not used 0.000E+00 —-_—— RAD™ SHAPE (
RO17 Outer annular radius {m), ring 4: not used 0.000E+00 —-—— RAD:SHAPE(
RO17 Outer annular radius (m), ring 5;: not used 0.000E+00 - RAD SHAPE (
RO17 Outer annular radius {(m), ring 6: not used 0.000E+00 —— RAD SHAPE (
R0O17 Outer annular radius (m), ring 7: not used 0.000E+00 - RAD™ SHAPE (
RO17 Outer annular radius (m), ring B8: not used 0.000E+00 - RAD SHAPE (
RO17 Outer annular radius (m), ring 9: not used 0.000E+00 -— RAD™ SHAPE (
RO17 Outer annular radius (m), ring 10: not used 0.000E+00 -— RAD SHAPE (1
R0O17 Outer annular radius (m), ring 11: not used 0.000E+00 - RAD:SHAPE(l
RO17 Outer annular radius (m), ring 12: not used 0.000E+00 —— RAD SHAPE (1
RO17 Fractions of annular areas within AREA:
RO17 Ring 1 not used 1.000E+00 - FRACA( 1)
RO17 Ring 2 not used 2.732E-01 -—- FRACA( 2)
RO17 Ring 3 not used 0.000E+00 —— FRACA( 3)
RO17 Ring 4 not used 0.000E+00 - FRACA( 4)
RO17 Ring 5 not used 0.000E+00 -—- FRACA( 5)
RO17 Ring 6 not used 0.000E+00 —-—— FRACA( 6)
R0O17 Ring 7 not used 0.000E+00 ——— FRACA( 7)
RO17 Ring 8 not used 0.000E+00 —_— FRACA( 8)
RO17 Ring S not used 0.000E+00 - FRACA( 9)
RO17 Ring 10 not used 0.000E+00 —— FRACA (10)
RO17 Ring 11 not used 0.000E+00 -— FRACA (11)
RO17 Ring 12 not used 0.000E+00 —-— FRACA(12)
RO18 Fruits, vegetables and grain consumption (kg/yr) 1.600E+02 1.600E+02 - DIET (1)
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Site-Specific Parameter Summary {continued)

User Used by RESRAD Parameter

Menu Parameter Input Default (If different from user input) Name
RO18 Leafy vegetable consumption (kg/yr) 1.400E+01 1.400E+01 - DIET(2)
R0O18 Milk consumption (L/yr) 9.200E+01 9.200E+01 - DIET(3)
RO18 Meat and poultry consumption (kg/yr) 6.300E+01 6.300E+01 - DIET (4)
RO18 Fish consumption (kg/yr) 5.400E+00 | 5.400E+00 — DIET(5)
R0O18 Other seafood consumption (kg/yr) 9.000E-01 9.000E-01 ——— DIET(6)
RO18 Soil ingestion rate (g/yr) 3.650E+01 3.650E+01 -—- SOIL
RO18 Drinking water intake (L/yr) 5.100E+02 5.100E+02 - - DWI
RO18 Contamination fraction of drinking water 1.000E+00 1.000E+00 -—- FDW
RO18 Contamination fraction of household water not used 1.000E+00 - FHHW
RO18 Contamination fraction of livestock water 1.000E+00 1.000E+00 —-—- FLW
RO18 Contamination fraction of irrigation water 1.000E+00 1.000E+00 - FIRW
RO18 Contamination fraction of aquatic food 5.000E-01 5.000E-01 -—- FR9
R0O18 Contamination fraction of plant food -1 -1 0.500E+00 FPLANT
RO18 Contamination fraction of meat -1 -1 0.200E+00 FMEAT
RO18 Contamination fraction of milk -1 -1 0.200E+00 FMILK
RO19 Livestock fodder intake for meat (kg/day) 6.800E+01 6.800E+01 - LFI5
RO19 Livestock fodder intake for milk (kg/day) 5.500E+01 5.500E+01 -—- LFI®6
R0O19 Livestock water intake for meat (L/day) 5.000E+01 5.000E+01 -— LWIS
R0O19 Livestock water intake for milk (L/day) 1.600E+02 1.600E+02 - LWI6
RO1S Livestock soil intake (kg/day) 5.000E-01 5.000E-01 - LSI
RO19 Mass loading for foliar deposition (g/m**3) 1.000E-04 1.000E-04 -—- MLFD
RO19 Depth of soil mixing layer (m) 1.500E-01 1.500E~-01 -—- DM
R0O19 Depth of roots (m) 9.000E-01 9.000E-01 -—- DROOT
RO19 Drinking water fraction from ground water 1.000E+00 1.000E+00 -—- FGWDW
RO19 Household water fraction from ground water 1.000E+00 1.000E+00 - FGWHH
RO1S Livestock water fraction from ground water not used 1.000E+00 - FGWLW
RO19 Irrigation fraction from ground water 1.000E+00 1.000E+00 - FGWIR
R19B Wet weight crop yield for Non-Leafy (kg/m**2) 7.000E-01 7.000E-01 -—= YV(1)
R19B Wet weight crop yield for Leafy (kg/m**2) 1.500E+00 1.500E+00 -—= YV(2)
R19B Wet weight crop yield for Fodder {kg/m**2) 1.100E+00 1.100E+00 -—- YV(3)
R19B Growing Season for Non-Leafy (years) 1.700E-01 1.700E-01 - TE(1)
R19B Growing Season for Leafy (years) 2.500E-01 2.500E-01 - TE(2)
R19B Growing Season for Fodder (years) 8.000E-02 8.000E~-02 ——— TE(3)
R19B Translocation Factor for Non-Leafy 1.000E-01 1.000E-01 -—- TIV (1)
R19B Translocation Factor for Leafy 1.000E+00 1.000E+00 - TIV(2)
R19B Translocation Factor for Fodder 1.000E+00 1.000E+00 —-— TIV(3)
R19B Dry Foliar Interception Fraction for Non-Leafy 2.500E~-01 2.500E-01 - RDRY (1)
R1SB Dry Foliar Interception Fraction for Leafy 2.500E-01 2.500E-01 —_— RDRY (2)
R19B Dry Foliar Interception Fraction for Fodder 2.500E-01 2.500E-01 —— RDRY (3)
R18B Wet Foliar Interception Fraction for Non-Leafy 2.500E~-01 2.500E-01 - RWET (1)
R19B | Wet Foliar Interception Fraction for Leafy 2.500E-01 2.500E-01 -—= RWET (2}
R19B | Wet Foliar Interception Fraction for Fodder 2.500E-01 2.500E-01 -—- RWET (3)
R19B Weathering Removal Constant for Vegetation 2.000E+01 2.000E+01 --- WLAM
Cl4 C-12 concentration in water (g/crm**3) not used 2.000E-05 - C12WTR
Cl4 C-12 concentration in contaminated soil (g/g) not used 3.000E-02 —-—— cl2cz
C14 Fraction of vegetation carbon from soil not used 2.000E-02 -—= CSOIL
Cl4 Fraction of vegetation carbon from air not used 9.800E-01 - CAIR
Cl4 C-14 evasion layer thickness in soil (m) not used 3.000E-01 —-—- DMC
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Site-Specific Parameter Summary {continued)

User Used by RESRAD Parameter

Menu Parameter Input Default (If different from user input) Name
Cl4 C-14 evasion flux rate from soil (1/sec) not used 7.000E-07 ——— EVSN
Cl4 C~12 evasion flux rate from soil (1l/sec) not used 1.000E-10 -—— REVSN
C14 Fraction of grain in beef cattle feed not used 8.000E-01 -—= AVFG4
Cl4 Fraction of grain in milk cow feed not used 2.000E-01 -— AVFGS
STOR Storage times of contaminated foodstuffs (days):
STCR Fruits, non-leafy vegetables, and grain 1.400E+01 1.400E+01 - STOR T (1)
STOR Leafy vegetables 1.000E+00 1.000E+00 - STOR_T{2)
STOR Milk 1.000E+00 1.000E+400 —_— STOR T (3)
STOR Meat and poultry 2.000E+01 2.000E+01 - STOR T(4)
STOR Fish 7.000E+00 7.000E+00 -— STOR T(5)
STOR Crustacea and mollusk 7.000E+00 7.000E+00 - STOR_T (6)
STOR Well water ' 1.000E+00 1.000E+00 —— STOR T(7)
STOR Surface water 1.000E+400 1.000E+00 -——- STOR T (8)
STOR Livestock fodder 4.500E+01 4.500E+01 —— STOR_T(9)
RO21 Thickness of building foundation (m) not used 1.500E-01 -— FLOOR
RO21 Bulk density of building foundation (g/cm**3) not used 2.400E+00 ——— DENSFL
RO21 Total porosity of the cover material not used 4.000E-01 -— TPCV -
R0O21 Total porosity of the building foundation not used 1.000E-01 - TPFL
R0O21 Volumetric water content of the cover material not used 5.000E-02 — PH20CV
RO21 Volumetric water content of the foundation not used 3.000E-02 -— PH20FL
RO21 Diffusion coefficient for radon gas (m/sec):
RO21 in cover material not used 2.000E-06 —_—— DIFCV
R0O21 in foundation material not used 3.000E-07 - DIFFL
RO21 in contaminated zone soil not used 2.000E-06 - DIFCZ
R0O21 Radon vertical dimension of mixing (m) not used 2.000E+00 - HMIX
RO21 Average building air exchange rate (1/hr) not used 5.000E-01 -— REXG
RO21 Height of the building (room) (m) not used 2.500E+00 -— HRM
R0O21 Buigding interior area factor not used 0.000E+00 e FAI
RO21 Building depth below ground surface (m} not used ~-1.000E+00 -— DMFL
R0O21 Emanating power of Rn-222 gas not used 2.500E~-01 - EMANA (1)
RO21 Emanating power of Rn-220 gas not used 1.500E-01 -—- EMANA(2)

Summary of Pathway Selections

Pathway User Selection
1 -~ external gamma active
2 -~ inhalation (w/o radon) active
3 -~ plant ingestion active
4 -~ meat ingestion active
5 -~ milk ingestion active
6 -~ aquatic foods active
7 -- drinking water. active
8 -~ soil ingestion active
9 -~ radon suppressed
Find peak pathway doses suppressed
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Summary : . .JINNY ARSENAL BUILDING 611B ile: SITE1l.RAD
Contaminated Zone Dimensions Initial Soil Concentrations, pCi/g
Area: 4000.00 square meters U-234 3.050E+01
Thickness: 0.25 meters U-235 1.300E+00
Cover Depth: 0.00 meters U-238 - 6.820E+01
Total Dose TDOSE(t), mrem/yr
Basic Radiation Dose Limit = 30 mrem/yr
Total Mixture Sum M(t) = Fraction of Basic Dose Limit Received at Time (t)
t (years): 0.000E+00 1.000E+00 4.000E+00 1.000E+01 3.000E+01 1.000E+02 3,000E+02
TDOSE(t): 9.102E+00 8.857E+00 B8.157E+00 6.918E+00 3.990E+00 5.673E-01 4.052E~02
1.891E-02 1.351E-03

M{(t): 3.034E-01 2.952E~01 2.719E-01 2.306E-01 1.330E-01

Maximum TDOSE(t): 1.344E+0l1 mrem/yr at t = 1.000E+03 years

1.000E+03
1.344E+401
4.480E-01
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Summary : . +TINNY ARSENAL BUILDING 611B file: SITE1l.RAD
Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 0.000E+00 years
Water Independent Pathways (Inhalation excludes radon)

Ground Inhalation Radon Plant Meat Milk Soil
Radio-
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yx
U-234 7.003E~-03 0.0008 2.344E-01 0.0258 0.000E+00 0.0000 5.223E-01 0.0574 2.025E-02 0.0022 5.131E-02 0.0056 2.363E-01
U-235 5.619E~01 0.0617 9.312E-03 0.0010 0.000E+00 0.0000 2.100E-02 0,0023 B8.142E-04 0.0001 2.063E-03 0.0002 9.502E-03
U-238 5.192E+00 0.5705 4.686E-01 0.0515 0.000E+00 0.0000 1.110E+00 0.1220 4.303E-02 0.0047 1.091E-01 0.0120 5.022E-01
Total 5.761E+00 0.6330 7.124E-01 0.0783 0.000E+00 0.0000 1.653E+00 0.1817 6.409E-02 0.0070 1.624E-01 0.0178 7.480E-01

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i} and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 0.000E+00 years
Water Dependent Pathways

Water Fish Radon Plant Meat Milk All Path
Radio-
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr
U-234 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.0Q00E+00 0.0000 O0.000E+00 0.0000 1.072E+00
U-235 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 -0.000E+00 0.0000 6.046E-01
U-238 0.000E+00 0.0000 O0.000E+00 0.0000 O0.00OE+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 7.425E+00
Total 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 O0.00Q0E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 9.102E+00

*Sum of all water

independent and dependent pathways.
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Summary : .TINNY ARSENAL BUILDING 611B .ile: SITE1l.RAD
Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 1.000E+00 years
Water Independent Pathways {(Inhalation excludes radon)

Ground Inhalation Radon Plant Meat Milk Soil
Radio- .
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr
U-234 6.820E-03 0.0008 2.283E-01 0.0258 0.000E+00 0.0000 5.071E-01 0.0573 1.974E-02 0.0022 4.997E-02 0.0056 2.301E-01
U-235 5.472E~-01 0.0618 9.070E-03 0.0010 0.000E+00 0.0000 2.046E-02 0.0023 8.054E-04 0.0001 2.00SE-03 0.0002 9.261E-03
U-238 5.055E+00 0.5707 4.564E-01 0.0515 0.000E+00 0.0000 1.078E+00 0.1217 4.197E-02 0.0047 1.062E-01 0.0120 4.891E-01
Total 5.609E+00 0.6333 6.937E-01 0.0783 0.000E+00 0.0000 1.606E+00 0.1813 6.251E-02 0.0071 1.582E-01 0.0179 7.284E-01

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t 1.000E+00 years
Water Dependent Pathways

Water Fish Radon Plant Meat Milk All Path
Radio-~ :
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract., mrem/yr fract. mrem/yr fract., mrem/yr fract. mrem/yr
U-234 0.000E+00 0.0000 O0,000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 1.042E+00
U-235 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 5.888E-01
U-238 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 7.226E+00
Total 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 O0,000E+00 0.0000 O0.000E+00 0.0000 8.857E+00
*Sum of all water independent and dependent pathways.
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Summary : E JINNY ARSENAL BUILDING 611B .le: SITE1.RAD
Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 4.000E+00 years
Water Independent Pathways (Inhalation excludes radon)

Ground Inhalation Radon Plant Meat Milk Soil
Radio-
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr
U-234 6.303E-03 0.0008 2.108E-01 0.0258 0.000E+00 0.0000 4.627E-01 0.0567 1.821E-02 0.0022 4.610E-02 0.0057 2.125E-01
U-235 5.053E-01 0.0619 8.383E-03 0.0010 0.000E+00 0.0000 1.886E-02 0.0023 7.771E-04 0.0001 1.854E-03 0.0002 8.575E-03
U-238 4.664E+00 0.5717 4.214E-01 0.0517 0.000E+00 0.0000 9.834E-01 0.1206 3.871E-02 0.0047 9.799E-02 0.0120 4.516E-01
Total 5.175E+00 0.6344 6.406E-01 0.0785 0.000E+00 0.0000 1.465E+00 0.1796 5.770E-02 0.0071 1.459E-01 0.0179 6.727E-01

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t 4.000E+00 years
Water Dependent Pathways

Water Fish Radon Plant Meat Milk All Path
Radio- ..
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract, mrem/yr fract. mrem/yr
U-234 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.00CE+00 0.0000 0.000E+00 -0.0000 0.000E+00 0.0000 9.566E-01
U-235 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 5.437E-01
U-238 0.000E+00 0.0000 O.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 6.657E+00
Total 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 8.157E+00
*Sum of all water independent and dependent pathways.
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Summary : . +INNY ARSENAL BUILDING 611B .le: SITEl.RAD :

Total Dose Contributions TDOSE({i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 1.000E+01 years

Water Independent Pathways (Inhalation excludes radon)

Ground Inhalation Radon Plant Meat Milk . Soil

Radio-
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr

U-234 5.402E-03 0.0008 1,798E~01 0.0260 0,000E+00 0.0000 3.850E-01 0.0556 1.550E-02 0.0022 3.924E-02 0.0057 1.812E-01
U-235 4.308E-01 0.0623 7.166E-03 0.0010 0.000E+00 0.0000 1.602E-02 0.0023 7.190E-04 0.0001 1.578E-03 0.0002 7.358E-03
U-238 3.970E+00 0.5738 3,594E~01 0.0519 0.000E+00 0.0000 8.182E-01 0.1183 3.294E-02 0.0048 8.342E-02 0.0121 3.851E-01

Total 4.406E+00 0.6368 5.463E-01 0.0790 0.000E+00 0.0000 1.219E+00 0.1762 4.916E~02 0.0071 1.242E-01 0.0180 5.737E-01
Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i} and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 1.000E+01 years
Water Dependent Pathways
Water Fish Radon Plant ) Meat Milk All Path

Radio- .
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr

U-234  0.000E+00 0.0000 0,.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 8.061E-01
U-235 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 .0.000E+00 0.0000 0.000E+00 0.0000 4.636E-01
U-238 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 5.649E+00

Total 0.000E+0C 0.0000 O.O000E+G0 0.0000 O0.00OE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 6.918E+00

*Sum of all water independent and dependent pathways.
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Summary : ATINNY ARSENAL BUILDING 611B .ile: SITEl.RAD
Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 3.000E+0l1 years
Water Independent Pathways (Inhalation excludes radon)

Ground Inhalation Radon Plant Meat Milk Soil
Radio-
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mren/yr
U-234 3.366E-03 0.0008 1.058E-01 0.0265 O0.000E+00 0.0000 2.076E-01 0.0520 9.052E-03 0.0023 2.294E-02 0.0057 1.066E-01
U-235 2.530E-01 0.0634 4.264E-03 0.0011 0.000E+00C 0.0000 9.262E-03 0.0023 5.301E-04 0.0001 9.231E-04 0.0002 4.432E-03
U-238 2.315E+400 0.5803 2.113E-01 0.0530 O0.000E+00 0.0000 4.411E-01 0.1105 1.924E-02 0.0048 4.877E-02 0.0122 2.265E-01
Total 2.572E400 0.6446 3.214E-01 0.0805 O0.000E+00 0.0000 6.579E-01 0.1649 2.882E-02 0.0072 7.264E-02 0.0182 3.375E-01

Total Dose Contributions TDOSE(i,p,t) for Individual Radiocnuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 3.000E+01 years
Water Dependent Pathways

Water Fish Radon Plant Meat Milk All Path
Radio- .
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yxr fract. mrem/yr fract. mrem/yr
U-234 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.00OCE+00 0.0000 4,554E-01
U-235 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 2.724E-01
U-238 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 3.262E+00
Total 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.990E+00
*Sum of all water independent and dependent pathways.
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ummary : PI  INNY ARSENAL BUILDING 611B le: SITEL.RAD

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 1.000E+02 years

Water Independent Pathways {(Inhalation excludes radon)

Ground Inhalation Radon Plant Meat Milk Soil

adio-
uclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr

-234 1.335E-03 0.0024 1.665E-02 0.0294 0.000E+00 0.0000 2.235E-02 0.0394 1.385E-03 0.0024 3.509E-03 0.0062 1.677E-02
-235 3.849E-02 0.0678 6.978E~-04 0.0012 0.000E+00 0.0000 1.225E-03 0.0022 1.349E-04 0.0002 1.412E-04 0.0002 7.539E-04
-238 3.383E-01 0.5964 3.295E-02 0.0581 O0.000E+00 0.0000 4.693E-02 0.0827 2.926E-03 0.0052 7.451E-03 0.0131 3.531E-02

otal 3.782E-01 0.6666 5.030E-02 0.0887 0.000E+00 0.0000 7.050E-02 0.1243 4.446E-03 0.0078 1.110E-02 0.0196 5.283E-02

Total Dose Contributions TDOSE(i,p,t} for Individual Radionuclides (i) and Pathways ({(p)
As mrem/yr and Fraction of Total Dose At t = 1.000E+02 years
Water Dependent Pathways

Water Fish Radon Plant "~ Meat Milk All Path

adio~- .
uclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. rmrem/yr fract. mrem/yr

-234 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 6.200E-02
=235 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 O0.00C0E+00 0.0000 0.000E+00 0.0000 O,000E+00 0.0000 4.144E-02
~-238 0.000E+00 0.0000 0.000E+00 0.0000 O0.0COE+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 4.63%E-01

‘otal 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 5.673E-01

Sum of all water independent and dependent pathways.
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Summary : .TINNY ARSENAL BUILDING 611B ile: SITEl.RAD
Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 3.000E+02 years
Water Independent Pathways (Inhalation excludes radon)

Ground Inhalation Radon Plant Meat Milk Soil
Radio-
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr
U-234 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00
U-235 0.000E+00 0.0000 O.00O0E+00 0.0000 0.000E+00 0.0000 ©0.000E+00 0.0000 0.000E+00 0.0000 O.000E+00 0.0000 0.000E+00
U-238 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00
Total 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 3.000E+02 years
Water Dependent Pathways

Water Fish Radon Plant Meat Milk All Path
Radio-
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract, mrem/yr fract. mrem/yr fract. mrem/yr
U-234 0.000E+00 0.0000 O.O00OE+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 O.0O0OE+00 0.0000 0.000E+00
U-235 3.749E~-02 0.9251 1.441E-04 0.0036 0.000E+00 0.0000 2.879E-03 0.0710 3.183E-06 0.0001 7.005E-06 0.0002 4.052E-02
U-238 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00
Total 3.749E-02 0.9251 1.441E-04 0.0036 0.000E+00 0.0000 2.879E-03 0.0710 3.183E-06 0.0001 7.005E-06 0.0002 4.052E-02
*Sum of all water independent and dependent pathways.
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Summary : .FINNY ARSENAL BUILDING 611B ile: SITE1.RAD
Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 1.000E+03 years
Water Independent Pathways {(Inhalation excludes radon)

Ground Inhalation ' Radon Plant Meat Milk Soil
Radio-
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract, mrem/yr fract. mrem/yr fract. mrem/yr
U-234 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00
U-235 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00
U-238 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00
Total 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00

Total Dose Contributions TDOSE(i,p,t} for Individual Radionuclides (i) and Pathways (p}
As mrem/yr and Fraction of Total Dose At t 1.000E+03 years
Water Dependent Pathways

Water Fish Radon Plant Meat Milk All Path
Radio-
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr
Uu-234 3.783E+00 0.2815 1.993E-03 0.0001 0.000E+00 0.0000 2.911E-01 0.0217 5.669E-03 0.0004' 2.117E-02 0,0016 4.103E+00
U-235 6.784E-01 0.0505 1.693E-03 0.0001 0.000E+00 0.0000 5.219E-02 0.0039 2.922E-03 0.0002 9.228E-04 0.0001 7.361E-01
U-238 7.930E+00 0.5901 3.360E-03 0.0003 0.000E+00 0.0000 6.100E-01 0.0454 1.155E-02 0.0009 4.459E-02 0.0033 8.600E+00
Total 1.239E+01 0.9221 7.047E-03 0.0005 0.000E+00 0.0000 9.533E-01 0.0709 2.014E-02 0.0015 6.669E-02 0.0050 1.344E+01
*Sum of all water independent and dependent pathways.
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Summary : .TINNY ARSENAL BUILDING 611B ile: SITEl.RAD
Dose/Source Ratios Summed Over All Pathways
Parent and Progeny Principal Radionuclide Contributions Indicated
Parent Product Branch DSR(j,t) (mrem/yr)/(pCi/g)

(i) (3) Fraction* t= 0.000E+00 1.000E+00 4.0C0E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03
U-234 U-234 1.000E+00 3.513E-02 3.417E-02 3.136E-02 2.643E-02 1.491E-02 1.984E-03 0.000E+00 1.319E-01
U-234 Th-230 1.000E+00 0.000E+00 4.358E~-07 1.651E-06 3.786E-06 8.705E-06 1.354E-05 0.000E+00 1.147E-06
U-234 Ra-226 1.000E+00 0.000E+00 1.422E-08 2.187E-07 1.243E-06 8.147E-06 3.175E-05 0.000E+00 5.582E-04
U-234 Pb-210 1.000E+00 0.000E+00 5.077E-11 2.550E-09 3.278E-08 5.234E-07 3.625E-06 0.000E+00 2.088E-03
U-234 Y.DSR(]) 3.513E-02 3.417E-02 3.137E-02 2.643E-02 1.493E-02 2.033E-03 0.000E+00 1.345E-01
U-235 U-235 1.000E+00 4.651E-01 4.528E-01 4.180E-01 3.560E-01 2.084E-01 3.138E-02 0.000E+00 1.248E-01
uU-235 Pa-231 1.000E+00 0.000E+00 6.977E-05 2.612E-04 5.488E-04 9.081E-04 3.592E-04 0.000E+00 1.051E-01
U-235 Ac-227 1.000E+00 0.000E+00 9.888E-07 1.277E-05 5.846E-05 2.056E-04 1.389E-04 3.117E-02 3.364E-01
U-235 YDSR(J) 4.651E-01 4.529E-01 4.182E-01 3.566E-01 2.096E-01 3.188E-02 3,117E-02 5.663E-01
U-238 U-238 1.000E+00 1.089E-01 1.060E-01 9.761E-02 8.282E-02 4.783E-02 6.801E-03 0.000E+00 1.257E-01
U-238 U-234 1.000E+00 0.000E+00 9.686E~-08 3.557E-07 7.492E-07 1.268E-06 5.625E-07 0.000E+00 3.744E-04
U-238 Th-230 1.000E+00 0.000E+00 6.243E-13 9.230E-12 5.137E-11 3.217E-10 1.156E-09 0.,000E+00 2.298E-09
U-238 Ra-226 1.000E+00 0.000E+00 1,.,332E~14 8.161E-13 1.141E-11 2.116E-10 2.188E-09 0.000E+00 9.262E-07
U-238 Pb~210 1.000E+00 0.000E+00 3.797E-17 7.355E-15 2.324E-13 1.082E-11 2.200E-10 0.000E+00 3.401E-06
U-238 Y.DSR{7) 1.089E-01 1.060E-01 9.761E-02 8.282E-02 4.783E-02 6.802E-03 0.000E+00 1.261E-01

*Branch Fraction is the cumulative factor for the

The DSR includes contrlbutlons from associated (half-life <

0.5 yr) daughters.

Single Radionuclide Soil Guidelines G{i,t) in- pCl/g
Basic Radiation Dose Limit

= 30 mrem/yr

't prlnc1pal radionuclide daughter:

CUMBRF (3) = BRF (1) *BRF(2)*

Nuclide

(1) t= 0.000E+00 1.000E+00 4.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03
U~234 8.539E+02 8.780E+02 9.565E4+02 1.135E+03 2.009E+03 1.476E+04 *6.245E+09 2.230E+02
U-235 6.451E+01 6.624E+01 7.173E+01 8.412E+01 1.432E+02 9.412E+02 9.625E+02 5.298E+01
U-238 2.755E+02 2.831E+02 3.073E+02 3.622E+02 6.272E+02 4.410E+03 *3.,360E+05 2.379E+02

*At specific activity limit

Summed Dose/Source Ratios DSR(i,t) in (mrem/yr)/(pCi/qg)
and Single Radionuclide Soil Guidelines G(i,t) in pCi?g
at tmin = time of minimum single radionuclide soil guideline
and at tmax = time of maximum total dose 1.000E+03 years

Nuclide 1Initial tmin DSR(i,tmin) G(i,tmin) DSR(i,tmax) G{(i,tmax)
(i) pCi/g (years) (pCi/g) (pCi/g)
U-234 3.050E+01 1.000E+03 1.345E-01 2.230E+02 1.345E-01 2.230E+02
U-235 1.300E+00 1.000E+03 5.663E-01 5.298E+01 5.663E~-01 5.298E+01
U-238 6.820E+01 1.000E+03 1.261E-01 2.379E+02 1.261E-01 2.379E+02
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Summary : JINNY ARSENAL BUILDING 611B 'ile: SITEl1.RAD
Individual Nuclide Dose Summed Over All Pathways
Parent Nuclide and Branch Fraction Indicated

Nuclide Parent BRF (i) DOSE(j,t), mrem/yr

(3) (i) t= 0.000E+00 1.000E+00 4.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03
U-234 U-234 1.000E+00 1.072E+00 1.042E+00 9.566E-01 8.060E-01 4.549E-01 6.051E-02 0.000E+00 4.023E+00
U-234 U-238 1.000E+00 0.000E+00 6.606E-06 2.426E-05 5.109E-05 8.651E-05 3.836E-05 0.000E+00 2.554E-02
U-234 YDOSE(j): 1.072E+00 1.042E+00 9.566E-01 8.060E-01 4.549E-01 6.054E-02 0.000E+00 4.048E+00
Th-230 U-234 1.000E+00 0.000E+00 1.329E-05 5.035E-05 1.155E~-04 2.655E-04 4.130E-04 0.000E+00 3.4S9E-05
Th-230 U-238 1.000E+00 0.000E+00 4.258E-11 6.295E-10 3.503E-09 2.194E-08 7.885E~08 0.000E+00 1.567E-07
Th-230 ¥DOSE(j): 0.000E+00 1.329E-05 5.035E-05 1.155E-04 2.655E-04 4.130E-04 0.000E+00 3.514E-05
Ra-226 U-234 1.000E+400 0.000E+00 4.336E-07 6.670E-06 3.790E~-05 2.485E-04 9.685E-04 0.000E+00 1.703E-02
Ra-226 U-238 1.000E+00 0.000E+00 9.084E-~13 5.566E-11 7.779E-10 1.443E-08 1.493E-07 0.000E+00 6.317E-05
Ra-226 YDOSE(j}: 0.000E+00 4.336E-07 6.670E-06 3.790E-05 2.485E-04 9.686E-~-04 0.000E+00 1.709E-02
Pb-210 U-234 1.000E+00 0.000E+00 1.549E-09 7.777E-08 9.998E-07 1.596E-05 1,106E-04 0.000E+00 6.370E-02
Pb-210 U-238 1.000E+00 0.000E+00 2.589E-15 5.016E-13 1.585E-11 7.379E-10 1.500E-08 0.000E+00 2.319E-04
Pb-210 ¥DOSE(]): 0.000E+00 1.549E-09 7.777E-08 9.,999E-07 1.596E-05 1.106E-04 0.000E+00 6.393E-02
U-235 U-235 1.000E+400 6.046E-01 5.887E-01 5.433E-01 4.628E-01 2.710E-01 4.079E-02 0.000E+00 1.622E-01
Pa-231 U-235 1.000E+00 0.000E+00 9.071E-05 3.395E-04 7.134E-04 1.180E-03 4.670E—O4 0.000E+00 i.367E—01
Ac-227 U-235 1.000E+4+00 0.000E+00 1.285E-06 1.660E-05 7.599E-05 2.673E-04 1.806E-04 4.052E-02 4.373E-01
U-238 U-238 1.000E+00 7.425E400 7.226E+00 6.657E+00 5.649E+00 3.262E+00 4.639E-01 0.000E+00 8.574E+00
BRF(i) is the branch fraction of the parent nuclide.
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Summary : . \TINNY ARSENAL BUILDING 611B .ile: SITEl.RAD
Individual Nuclide Soil Concentration
Parent Nuclide and Branch Fraction Indicated

Nuclide Parent BRF (1) s{j,t), pCi/g

{3 (1) = 0.000E+00 1.000E+00 4.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03
U-234 U-234 1.000E+00 3.050E+01 2.970E+01 2.743E+01 2.339E+01 1.375E+01 2.143E+00 1.058E-02 8,938E-11
U-234 U-238 1.000E+00 0.000E+00 1.883E-04 6.954E-04 1.483E-03 2.615E-03 1.359E-03 2.012E-05 5.674E-13
U-234 ¥S(j): 3.050E+01 2.970E+01 2.743E+01 2.339E+01 1.375E+01 2.144E+00 1.060E-02 8,994E-11
Th-230 U-234 1.000E+00 0.000E+00 2.709E-04 1.042E-03 2.411E-03 5.675E-03 9.592E-03 1.025E~02 1.003E-02
Th-230 U-238 1.000E+00 0.000E+00 8.550E-10 1.298E-08 7.304E-08 4.688E-07 1.831E-06 2.443E-06 2.398E-06
Th-230 3 S{j): 0.000E+00 2.709E-04 1.042E-03 2,.411E-03 5.675E-03 9.593E~03 1.025E-02 1.004E-02
Ra~226 U-234 1.000E+00 0.000E+00 5.857E-08 8.952E-07 5.110E-06 3.428E-05 1.514E-04 2.268E-04 2.241E-04
Ra-226 U-238 1.000E+00 0.000E+00 1.234E-13 7.481E-12 1.049E-10 1.991E-09 2.333E-08 5.316E-08 5.357E-08
Ra-226 IsS(j): 0.000E+00 5.857E-08 8.952E-07 5.110E-06 3.428E-05 1.514E-04 2.268E-04 2.242E-04
Pb-210 U-234 1.000E+00 0.000E+00 6.024E-10 3.604E-08 4.928E-07 8.640E-06 8.282E-05 1.578E-04 1.571E-04
Pb-210 U-238 1.000E+00 0.000E+00 9.542E-16 2.277E-13 7.742E~-12 3.982E-10 1.123E-08 3.658E-08 3.754E-08
Pb~210 3¥S(j): 0.000E+00 6.024E-10 3.604E-08 4.928E~07 8.641E-06 8.283E-05 1.578E-04 1.571E-04
U-235 U-235 1.000E+00 1.300E+00 1.266E+00 1.169E+00 9.968E-01 5.861E-01 9.136E-02 4.512E-04 3.820E-12
Pa-231 U-235 1.000E+00 0.000E+00 2.678E-05 9.893E-05 2.109E-04 3.719E-04 1.931E-04 2.855E-06 7.998E-14
Ac-227 U-235 1.000E+00 0.000E+00 4.164E-07 5.741E-06 2.684E~05 9.762E-05 7.419E-05 1.216E-06 3.524E-14
U-238 U-~-238 1.000E+00 6.820E+01 6.641E+01 6.133E+01 5.230E+01 3.075E+01 4.793E+00 2.367E-02 2.004E-10
BRF(i) is the branch fraction of the parent nuclide. o
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AMSRD-AAR-QES-C 28 Feb 2006

MEMORANDUM FOR FILE

SUBJECT: CORRECTIVE CHANGES FOR THE DURA I EK FINAL SURVEY
REPORT for the TACOM —~ ARDEC PICATINNY ARSENAL BUILDING 611B
October 2004.

1. Reference: Final Survey Report for the TACOM-ARDEC Picatinny Arsenal Building 611B
October 2004”

2. Please find below a resubmission of the corrective changes, made in January 2005, that need
to be incorporated into the report referenced in paragraph 1 above, prior to submitting to the
Nuclear Regulatory Commission for continued review.

2.1 Page 1 of 31. Section 1.0, Fourth line. Change Amendment number from 21 to 26. (See
attached License Number SUB 348, Amendment 26, Condition Number 15.

2.2 Page 1 of 31. Site Description. Add the term bunker after the word trough since the word
bunker is used on page 26 of 31, section 3.8.9.

2.3 Page 4 of 31. Radionuclides of Concern, Second Line. Include “Derived Concentration
Guideline Level before DCGL.

2.4 Page 4 of 31. Radionuclides of Concern, Second Line. Identify the energy of

Technitium-99 (347 KeV) and identify the beta particles emitted you allude to during the decay
of depleted uranium Th-234 ( 0.103 MeV and 0.193 MeV) and protactinium-234m (2.29 MeV) in
this paragraph.

2.5 Page 5 of 31. Section 2.0 DERIVED CONCENTRATION GUIDELINE VALUES. Second
paragraph, First line, should read “The NRC approved derivation of

DCGL’s for building 611B and surrounding areas is found in the attached amended license
number SUB-348 amendment No. 26 and the Final Survey Plan for this work.

2.6 Page 6 of 31. Section 3.0, Second line. Change Amendment number from 21 to 26. (See
attached License Number SUB 348, Amendment 26, Condition Number 15.

2.7 Page 8 of 31. Section 3.1.2 Sources. Clarify the use of Th-230 and Cs-137 in addition to Tc-
99 which was the only source mentioned on page 4 of 31.

2.8 Page 8 of 31. Section 3.2. Off Site Sample Analysis. Third line. Insert (UST) after
underground storage tank.

2.9 Page 10 of 31. Section 3.4. Tenth line. Should read: prepare a report to support
amending the SUB-348 license for the removal of the Building 611B Testing facility from
regulatory control.



AMSRD-AAR-QES-C 28 Feb 2006
SUBJECT: CORRECTIVE CHANGES FOR THE DURATEK FINAL SURVEY
REPORT for the TACOM - ARDEC PICATINNY ARSENAL BUILDING 611B
October 2004.

2.10 Page 11 of 31. Section 3.5.2, Training. First paragraph, Third line, delete “and the” at the
end of the line.

2.11 Page 15 of 31. Section 3.7.2. Direct Beta Measurements. Last line. Should read ....are
documented in ATTACHMENT B of this Final Survey Report.

2.12 Page 15 of 31. Section 3.7.4. Soil Sampling. First sentence. Add from the open land areas
surrounding building 611B and trough/bunker.

2.13 Page 15 of 31. Section 3.8. Sixth line. Should read. Grid sizes which varied from 4ft x 4
ft to 25 ft x 25 ft were based...........

2.14 Page 16 of 31. Section 3.8.1, General Survey Instructions, Item 3), Include the attachment
in parenthesis showing the data recorded from the 100% beta scans mentioned here, on page 17
of 31 General Survey Instructions, Item 3), on page 18 of 31 General Survey Instructions, item 1),
on page 21 of 31 General Survey Instructions, item 3), Page 22 of 31, General Survey
Instructions item 3) and those from the 25% beta scan on page 20 of 31General Survey
Instructions, item 3), Page 23 of 31, General Survey Instructions, Item 5), Page 25 of 31 General
Survey Instructions, Item 3), and page 26 of 31. item 3.

2.15 Page 16 of 31. Section 3.8.1, General Survey Instructions, Item 8). Change
the term “below”™ to above to reference the location codes.

2.16 Page 18 of 31. Section 3.8.2. General Survey Instructions, Item 5) Second paragraph, Add
“by” after the term multiplied.

2.17 Page 19 of 31. Section 3.8.3. General Survey Instructions, Item 1). Third line. Add ...a 15
cm’ pancake detector.

2.18 Page 21 of 31. Section 3.8.5. General Survey Instructions. Item 6) Second line add the
letter “s” to surface.

2.19 Page 24 of 31. Section 3.8.8, Historical Information, Fourth line, change “with in” to
within.

2.20 Page 24 of 31. Section 3.8.8, Historical Information. Second Paragraph. Second line.
Change the term “sever” to seven or several whichever is applicable.

2.21 Page 24 of 31. Section 3.8.8, Historical Information, Third paragraph, Last line.
Change the term “rated” to related which appears to be more applicable.

2.22 Page 25 of 31. Section 3.8.8, Historical Information. Item 2). Third paragraph.
Include the rationale for not collecting samples from other sampling locations within that grid
beyond the three pre-selected unavailable sampling locations.



AMSRD-AAR-QES-C 28 Feb 2006
SUBJECT: CORRECTIVE CHANGES FOR THE DURATEK FINAL SURVEY
REPORT for the TACOM — ARDEC PICATINNY ARSENAL BUILDING 611B
October 2004.-

2.23 Page 25 of 31. Section 3.8.8, Historical Information. Item 1). Mentions 25 foot grids
without defining it by length or width in contrast to Page 26 of 31 Item 7) which 1s more specific
by mentioning 10 meter by 10 meter grids. Be consistent throughout your report and use the later
version.

2.24 Page 25 of 31. Section 3.8.8, Historical Information. Item 4) and Item 5). Clarify the
difference between biased sampling locations (5 uR above background), Jocations containing
residual activity, elevated activities ( SuR above background) and systematic locations. The terms
as configured tend to be confusing and ambiguous.

2.25 Page 26 of 31. Section 3.8.9. Heading. Add: trough in parenthesis after bunker.

2.26 Page 26 of 31. Section 3.8.9. Area Description. First paragraph, Fifth line. Add: ...... at
the opposite end of the trough.

2.27 Page 27 of 31. Section 4. SURVEY RESULTS. First Line. Delete the words “are
provided” after the word unit.

2.28Page 30 of 31. Table 4-8. Add a footnote which defines UST as the underground storage
tank.

2.29 Page 1 of 31. Section 1.2. Site History. Third line. Add: ...testing. From 1959 to 1979
there were no records available to substantiate the use/non-use of the facility.

2.30 Page 23 of 31. General Survey Instructions. Item 4. Delete the letter “s” at the end of the
term measurements.

2.31 Page 27 of 31. Section 4.0 Survey Results. Sixth line. Add 186 pCi/g of U-238 (DU)

3. The paint of contact for information concerning the aforementioned is JOSEPH A.

FABIANO, .
o / ) ;4%4@

Q/,M"J"OSE A. FABIANO

Health Physicist
AMSRD-AAR-QES-C, Bldg. 319
Picatinny, NJ 07806-5000

p. 973.724.3742 . 973.724.7047
email: jfabiano@pica.army.mil
A.K.O. joseph.a.fabiano@us.army.mil
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1.0 SITEINFORMATION

(.« Building 611B islicensed to the US Army Tank Automotive Command (TACOM) -
Armament Research, Devel opment and Engineering Center (ARDEC) at the Picatinny
Arsena in New Jersey under the NRC RadioactiveMaterials License Number SUB-348,
ey Amendment No. 21. The purposeof thisfinal survey report is to document the survey
L ondi protocolsand subsequent data analysesused to demonstratethat Building 611B and the
surrounding grounds meet the criteriaestablishedfor releasefor unrestricted use. This
report should provide documentation that can be submitted to the NRC to dlow the
buildings and surrounding grounds to be removed from the Army's RadioactiveMateria
License. Thelicenseitsalf is not being terminated sinceit authorizesthe use/storage of
radioactivematerialsat several facilitiesat the Picatinny Arsenal.

11

C

Change Trough to Bunker

12

testing. From 1959 to 1979
there were no records avail-
able to substantiate the use /
non-use of the facility.

Site Description

Building 611B is centrally situated in afenlced areaof agproxi mately 40,000 f¥*.
Thebuildingisasingle-story structureof about 1,100 ft“ containingtwo test-
firing ranges, one of which was a depleted uranium (DU) rangewhilethe other
was designated anon-DU range. The DU rangei s a concrete tube about 9.33 feet
indiameter and 31.75 feet long. Thewallsof the non-DU rangeare constructed
of concrete; thefloors are concreteand tile; and the roof isasteel, hemispherica
structurethat is approximately 6 feet wide, 8 feet high, and 59 feet long. Other
buildings include an instrument room/foyer and indoor storagearea. Adjacent to
building611B was an outdoor storage area/gazebo (removed during remediation)
and two movableelectrical storageshelters. Duringremedia activitiesa concrete
trough lextending beyond thenon DU tunnel and two target boxes wereidentified
for inclusionin thefinal survey.

A diagram of the Buildingand the surrounding areais provided as Figure 1-1.
SiteHistory

Building611B was designed for testing of munitionsand contained only non-
radioactivemunitionsuntil approximately 1959 when an east-west tunnel was
added to the existing structurefor DU munitionstesting. The site has not been
used for DU munitionstesting since approximately 1985.

Depleted uranium use within Building611B consisted of limited DU firing within
the confinesof thefiring range and target room of the building. The target room
was ventilated through a High Efficiency Particulate Air (HEPA) filtered
ventilationsystem. Thissystem discharged cycled air after four stages of
filtrationto an area abovethe storage room located at the end of thefiring
range/target room.
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There has been limited migration of DU from the active use areas of Building
611B to adjacent soils and areas within thefacility. DU migrationwasidentified
in the characterization report where activity wasidentified in the soil around the
building at the access points, on theinterior structural surfacesof the building and
areas around the building runoff locations.

Figurel-1
Building611B L ayout

— Electrical Shelters'/

Instrument
Room/ Fover
Storage
Shelter
[Gazebo)
TargetRoom
Non DU i Indest - Service Crane
Tunnel DU Tunnel | —HHEPA Unit 9 Structure # 3
| Storage

[

Target Box
Struture$t 1

[
Target Box D
Structure # 2

|
.
: Trough
[
I
|
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Radionuclidesof Concern

The radionuclides of concern within Building 611B and surrounding structures
and in the surrounding soil s are those associated with depleted uranium. Depleted
uranium consistsof three naturally occurring, long-lived uranium isotopes,
uranium-234, uranium-235, and uranium-238. As compared to naturally occurring
uranium, depleted uranium containsless uranium-234 and uranium-235. The
relativefi-actions, in terms of activity concentrations, of thethreelong lived
uranium isotopesin the depleted uranium used at the Picatinny Arsena are:

. U-234 0.305
. U-235 0.013
. U-238 0.682

The half livesof uranium-234, uranium-235, and uranium-238 are 2.44E5 years,
7.04E8 years, and 4.47E9 yearsrespectively. Uranium-238 and uranium-234 are
both members of the uranium decay chain and will eventually reach equilibrium.
However the timerequired to reach equilibriumis measured in millenniums. Due
to the half livesinvolved, therelativeratios of the three uranium isotopesin
depleted uranium will remain essentially constant.

While uranium-234 and uranium-238 are both membersof the uranium decay
chain, uranium-235is amember of the actinium decay chain. Table 1-1 showsthe
first severa radionuclidesof the uranium decay chain and Table 1-2 showsthe
first severa membersof the actinium decay chain.

Tablel-1
Uranium Decay Chain
(partial)

Nuclide Half Life Major Radiations

Energies(MeV) and intensities(%)

Alpha Beta Gamma

U-238

451E9 years | 515MeV  25%
420 MeV__ 75%

Th-234 | 2.41El days 0.103MeV 21% | 0.063MeV 3.5%

0.193MeV_79% | 0.93MeV  4.0%

Pa-234m’ | 1.17E0 min 229MeV  98% | 0.765 MeV 0.3%

1.001 MeV 0.6%

U-234

227E5years| 4.72MeV  28% 0.053 MeV 0.2%
4.77 MeV_ 72%

Th-230 | 8.0E4yeas | 462MeV  24% 0.068 MeV 0.6%

4.68Mev_ 76% 0.142 MeV 0.1%

Inthe above table thefact that Pa-234m undergoes an isomeric transitionto itsground state approximately
0.16 % of thetimeisignored.
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Tablel-2
Actinium Decay Chain

(partial)
Nuclide | Half Life M ajor Radiations |
Energies(MeV) and intensities (%)
Alpha Beta Gamma
U-235 7.04E8 years | 4.37 MeV  18% 0.143Mev  11%
440MeV  57% 0.185MeV 54%
458MeV 8% 0.204MeV 5%
Th-231 | 2.55El hours 0.140MeV 45% | 0.026 MeV 2%

0.220 MeV 15% | 0.084 MeV 10%
0.305 MeV  40%

Pa-231 | 3.28E4years | 495MeV  22% 0.027 MeV 6%

5.01 MeV  24% 029 MeV 6%
5.02 MeV_ 23%

Derived Concentration Guide™ -

Level (DCGL)

Technitium-99 (347 KeV\

Beta particles emitted during the =

Decay of depleted uranium:

234-Th 0.103 MeV and 0.193 MeV

234m-Protactinium (2.29 MeV)

P
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Based on the relativefractionsof the radionuclidesassociated with depleted
uranium and their decay chainscompliance with building surfaces
was evaluated based on direct betameasurementscollected using a detector
caibrated usingffl[c-99. The use of a detector calibrated using Tc-99is
conservativeconsidering the energy and yields of the beta particlesemitted during
the decay of depleted uranium. Compliancewith the DCGL for soil was
demonstrated using gammaspectroscopy. The gammaspectral analysis
measurement was of Th-234, a short-lived daughter of U-238. However since U-
238 accountsfor only 68.2 % of the activity associated with depleted uranium, the
limit for Th-234 in soil wasset at 68.2 % of the DCGL for depleted uraniumin
soil.

Remedial Activities

Remedial activitieswere performed prior to final statussurvey. Theremedia
actionsincluded

« Removal of the outdoor storage area/gazebo
« Removal of miscellaneouspilesof decayed wood adjacent to building 611B
« Removal of the underground storagetank

« Removal of potentially contaminated soil from in front of the entranceto
building 611B and entranceto inside storage area

« Removal of asbestoscontainingtilesfrom the floor of building 611B

. Removal of the HEPA ventilation system located on top of theindoor storage
area

- Removal of miscellaneousitemsfrom within building611B and the two
electrical storage shelters
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C

Second paragraph 1* line
should read:

The NRC approved deri
vation of DCGL’s for
B611B and surroun”
areas is found in the
tached amended License
Number SUB-348 Amend
ment No. 26 and the
Final Survey Plan for tnis
work

« Removal of eectrica conduit and drain linesfrom within building611B
« Removad of the gun stand from withinthe DU tunnel
Removal of thetarget room at the end of the DU tunnel
« Removd of thestairsleading into theinstrument room/foyer
Characterizationlremedial action surveyswithin building 611B
o Characterization samples of the soilssurrounding building611B

« Jack hammering, scabbling, vacuuming, wiping, etc. of surfaceswithin
building611B

. L. A NRCapproved derivation
. Removad of sted plating from within building611B of ,,é‘éi,s for building
611B and surrounding
areasisfound in the
attached amended

DERIVED CONCENTRATION GUIDELINE VALUES licenseand the Final
Survey Plan for this

work

Subpart E to 10 CFR 20 providesthe criteriafor releasefor unrestricted use. It statesthat
thetota effectivedose equivalent (TEDE) to amember of acritical group, dueto residua
contamination that is distinguishable from background, shall not exceed 25 mrem/yr and
that theresidua contamination levels arereduced to levelsthat are aslow as reasonably
achievable(ALARA). In order to demonstrate compliance with the criteriafor release
for unrestricted use, DCGL swere calculated. Since residual contamination was present
within Building 611B and in the surrounding soil, DCGL sfor both building surfaces and
soil Werecalcul ated. The DCGL srelate activity concentrationson building surfaces
(dpm/100 cm?) and in soil (pCi/g) to the TEDE of 25 mrem/yr.

The derivation of DCGLS for building 611B and surrounding areas isfound in the Final
Survey Plan for this work. Table 2-1 summarizes the depleted uranium DCGLsfor
Building 611B. The primary DCGL for building surfacesis 5,500 dpm/100 cm?. This
DCGL is totd activity as evaluated using direct beta measuremenits. In deriving this
DCGL it was assumed that the removable activity fraction was less than 10 %. Therefore
asecondary DCGL, in termsof removableactivity, of 550 dpm/100 cm? is al so specified
for building surfaces.

The DCGL for depleted uraniumin soil is186 pCi/g. ThisDCGL isthesum of the
activity concentrationsof the three uranium radionuclides. In order to alow for the use of
gamma spectral analysisof soil samplesin demonstrating compliance with the DCGL,
the DCGL for depleted uranium in soil was equated using the Th-234 activity
concentration. Th-234 isthe short lived daughter (i, = 24.1 days) of U-238 and under all
practical applicationsisin equilibrium with U-238. Since U-238 accountsfor 68.2 % of
the uranium activity in depleted uranium the DCGL for depleted uranium can be shown
to be equivaent to approximately 125 pCi/g of Th-234.

i
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3.0

Change Amendment No.21

to Amendment No 26

O

Table2-1 |
Derived Concentration GuidelineL evels
For Depleted Uranium

Building 611B Surfacesand SurroundingSoilsDCGLs

. o 5,500 dpm/100 cm? (total)
Building Surface Contamination 550 dpm/100 e (removable)

: - 186 pCi/g (depleted uranium)
Soil Contamination 125 pCi/g (Th-234)

SURVEY DESIGN AND IMPLEMENTATION

Thepurposeof thesurvey wasto collect sufficient survey datato remove Building 611B
from Radioactive Material License SUB-348, Amendment 21 ahd the NRC license
application. The project team performed surveys according to project specific Duratek
procedures, the survey plan and specificwork packageinstructions. Thesurvey included
thefollowing:

31

Survey instrumentation was set up and source checked to ensure proper operation.
The Project Manger/Supervisor performed preliminary inspectionsof the areasto
identify specific survey requirements.

The Project Manager/Supervisor devel oped survey packagesfor the survey units.
The project team marked gridsin the survey units.

The project team obtained survey measurementsusing appropriately calibrated
instruments. Daily source and background checks were performed before and after
each day's work.

Direct survey data collected during the project was downloaded from the survey
instrument into adatabasefor storageand processing.

The Project Manager reviewed the compl eted survey packagesto ensure that all
required surveyshad been performed.

The Project Manager reviewed the survey resultsto identify any areasexceedingthe
specified releasecriteria

I nstrumentationand Selection

Selectionand use of survey instrumentation ensured sensitivitieswere sufficient
to detect theidentified radionuclidesat the minimum detection requirements.
Table3-1 providesalist of theinstruments, types of radiations detected and
calibration sources used. |

|

Duratek used the Ludlum Modd 2350-1 Data L ogger with avariety of detectors
for direct measurementsof beta surfaceactivity aswell asexposurerate
measurements. The Data Logger is a portable microprocessor computer based
counting instrument capableof operation with Nal(T1) gammascintillation,
gas-flow proportional, GM and ZnS scintillationdetectors.
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Calibration |abels showing the instrument i dentification number,
calibration date and calibration due date are attached to al portablefield
Instruments.

3.1.2 Sour ces

All sourcesused for calibrationor efficiency determinationsfor the
survey were representativeof theinstrument'sresponseto the identified
radionuclidesand aretraceableto NIST. Thesources, used during the
surveysincluded Tc-99, Th-230, and Cs-137.

Health Physics Technicians controlled radioactive sourcesused for
instrument response checks and efficiency determination. Sourceswere
stored securely and signed out when needed in thefield.

32 Off SiteSample Analysis

EberlineServices, Inc Laboratoryin Oak Ridge, TN was used to analyze soil
samples from the environment, samplesof the pit after removal of the

ST) underground §torage taib an d asample of sludge taken from thetank. The
sampleswere analyzed by gamma spectroscopy for uranium series radionuclides
and theresultsfor Th-234 were used to evaluate compliancewith the DCGLs.

33 Minimum Detectable Activities

Minimum Detectable Activity (MDA) is defined as the smallest amount or
concentration of radioactivematerial that will yield anet positive count with a5%
probability of falsely interpreting background responsesastrue activity. The
MDA is dependent upon count times, geometry, samplesize, detector efficiency
background, and for scanning thescanning rate and the efficiency of the surveyor.

The MDAsfor direct beta measurements, analysesfor removableactivity, and
gammaspectroscopy wereset at 50 % or lessof the DCGLs. The MDAsfor beta
scans and gamma scans were set equa to or lessthen the appropriateDCGL.
Sincethe MDAsfor scanning were equal to or lessthat the appropriate DCGLS,
the scanning MDAs did not affect the number of measurements or samples
required to eval uate a specific survey unit.

331 Direct M easurement MDA

The equation used for calculating the MDA for direct measurementsis.

2.71 + 3.29 /&é_Jr_@_b_
ts tb

_ _Is
MDA = Y

AT

|
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Where: MDA Minimum DetectableActivity (dpm/100

cm2)

Ry = Background Count Rate (cpm)
ty = Background Count Time (min)
ts = Sample Count Time (min)

A = Detector Area(cm?)

E = Detector Efficiency (c/d)

332 Beta Scan MDA

Theequation used for calculatingthe MDA for betascansis.

w*JE*éQ
I

A
Ei*Es* *__
J; 100

MDA=

Where: MDA = Mi gi mum DetectableActivity (dpm/100
cm”)

d = Decision error taken from Table 6-5 of
MARSSIM
Observation counting interval (scan speed
divided by the detector width)
Background count per observationinterval
Detector Efficiency (c/d)
Surface Efficiency (typically around 50%
for beta contaminationon concrete)
Surveyor Efﬁcie::?r (typically 50%)
Detector Area (nt)

Il

me
1

> O
o

3.3.3 Gamma Scan MDA

The equationused for calculatingthe MDA for gammascansis
essentially the same as that for betascans. However conversionfactors
arerequired to convert the MDCRsuweyor IN termsof cpm to an activity
concentrationin termsof pCi/g.

d,*J;l*6_0

MDCR,,. .~ Z

rveyor

P

Where: MDCRSurveyor
Sk

Minimum Detectable Count Rate (cpm)
Decision error taken from Table 6-5 of
MARSSIM
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i = Observation counting interval (scan speed

divided by the detector width)
b; = Background count per observationinterval
p = Surveyor Efficiency (typically 50%)

Thefirst of the conversion factoré needed to convert the MDCR surveyor
into an activity concentration is the exposurerate due to avolume of soil
contaminated with the radionuclide of interest (depleted uranium). This
conversion constant in termsof pCi/g per uR/hr can bederived using a
shielding code. The second conversionfactor that is needed is one that
converts an exposurerate due to the radionuclide of interest to a count
ratefor the detector used during the scan, uR/hr per pCi/g.

MDA = (MDCR o (cpm) )| LR (p s )
cpm N\ uR/hr

Wheree MDA = Theminimum detectable activity (pCi/g)

34  DataQuality Objectives

To ensure the proper releaseof thefacility, the objectivesof thissurvey we

10" line should read

Prepare a report to
support amending
the SUB-348 License
for the removal of
B611B Testing facil-
ity from Regulatory
Control.

Sdlect appropriateinstrumentation to adequately detect the radionuclides of
concern,

Establish proper count times and measurement MDAs (Minimum Detectable
Activities) to verify that thereleasecriteriaare met,

Perform surveysto verify theradiological status of the facility,

Ensurethat personnel exposure from residua contaminationislessthan
25 mrem/year to an individual based on theintended use of thefacility

Statistically evaluate the data to ensure that sufficient data is collected to
prepare argport supporting the removal of the facility from the Radioactive
Materials License.

Surveyswerebased on the guidancein NUREG-1575, Multi-Agency Radiation
Survey and SitenvestigationManual (MARSIM), and included measurements
for direct surface activity, removabl eactivity/ soil samplesand exposurerates.

35  Quality Assuranceand Quality Control

Duratek's Quality Assurance/Quality Control Programsensured that al quality
and regulatory requirementsweresatisfied. All activitiesaffecting quality were
controlled by proceduresand the survey plan. These documentsincluded the
following Quality Control measuresas part of the survey process.
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351 Sedlection of Personne

Project management and supervisory personnel wererequired to have
extensiveexperience with Duratek proceduresand be familiar with the
requirementsof MARSSIM and the survey plan. Management had
extensive experience with the radionuclide(s) of concernand aworking
knowledge of theinstrumentsused to detect the radionuclideson site.
Project management and supervisionmaintained OSHA safety
gualifications.

Duratek selected supervisory personnel to direct the survey based upon
their experienceand familiarity with the survey proceduresand
processes. Likewise, Health Physicstechnicianswho perform the final
status surveyswere sel ected based upon their qualificationsand
experience.

352 Training

All project personnel received site-specifictrainingto identify the
specifichazardspresent in the work and survey units. Training also

Delete: andth¢ — jnciyded a briefing and review of the Plan, Duratek procedures and the
project hazards and the protocolsfor final statussurveys.

During site orientationand training, survey personnel were familiarized
with site emergency procedures. In the event of an emergency,
personnel wereinstructed to act in accordancewith all applicablesite
emergency procedures and the Site Safety and Health Plan.

353 Written Procedures

Survey tasks essential to survey dataquality, were controlled by
procedures and this plan.

354 InstrumentationSelection, Calibration and Operation

Duratek has selected instruments proven to reliably detect the
radionuclidespresent at thefacility. Duratek calibrationsof the
instrumentsand vendor calibrated instrumentswere controlled by
approved procedures using calibration sourcestraceableto the National
Ingtitute of Standardsand Technology (NIST). Vendorsused for
calibration and off site analysiswere approved by the Duratek approved
vendor program.

All instrumentsand detectors wereinspected and source checked daily
when in useto verify proper operation. Control chartsand/or source
check criteriawere established at the beginning of the project for
reference.

Proceduresfor calibration, maintenance, accountability, operation and
quality control of radiation detection instrumentsimplement the
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355

3.5.6

35.7

3.5.8

359

guidelinesestablishedin American National Standard Institute (ANSI)
standard ANS N323-1978 and ANS| N42.17A-1989.

Survey Documentation

Survey packageswere the primary method of controlling and tracking
thehard copy recordsof survey results. Records of surveyswere
documented and maintained in the survey packagefor each area
accordingto Duratek procedures. Each survey measurement was
identified by the date, technician, instrument type and serial number,
detector type and serial number, location code, type of measurement,
mode of instrument operation, and Quality Control (QC) sample
number, as applicable.

Chain of Custody

Procedures established responsibility for the custody of samplesfrom
thetime of collectionuntil results were obtained. Samplesshipped off
sitefor analysiswere accompanied by a chain-of-custody record to track
each sample.

Recor dsM anagement

Generation, handling and storage of survey data packageswere
controlled by an approved procedure.

Duplicate Review of Survey Results

Thesurvey packageand survey datafrom each areawerereviewed by
two peopleto verify documentationwas completeand accurate. This
review included the surveyor and either the Project Manager or his
designee.

Sample Analysis

Quality assuranceand quality control checkswere performed on 5% of
all sampleanalyses(except smears). Thisconsisted of the analysisof
split (duplicate) samples. The samplewas homogenized and splitinto
two separate samplesfor anaysis.

3.6  Survey Unit Classification

Survey units are discrete areas, consisting of building surfacesor land areas, of a
specific size and shape for which separate decisionsrelativeto the DCGL,s are
made. Survey units are defined based on the site's history, potential for residual
contamination, and physical characteristics. All impacted areas weredivided into
survey units. Impacted areas are those areas that had a potential of being
contaminated. Non-impacted areas are areas that did not have a potential for being
contaminated and are not surveyed as part of the final survey.
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Survey unitsareclassifiedasClassl, 2, or 3. A Class1 survey unitisasurvey
unit that has or had prior to remediation contamination levels approachingor
exceedingthe DCGL. A Class2 survey unitisasurvey unit that does not have
contaminationapproachingor exceedingthe DCGL. Typically Class 2 survey
units are not remediated. If remediationis required the survey unit isreclassified
asClass 1. A class 3 survey unitisasurvey unit that is not expected to contain
contaminationor is expected to contain contamination at afraction (< 10 %) of
the DCGL.

Survey unitsare limited in size to ensure adequatesurvey coverage. Thesize
limits are specified in thefollowing Table.

Table3-1
Survey Unit Classification
Survey Unit Classification SizeLimit, m*

Class1

Building Surfaces <100

Land Areas < 2,000
Class2

Building Surfaces <1,000

Land Areas < 10,000
Class3

Building Surfaces No limit

Land Areas No limit

Based on the data presented in reference 6.7, and surveysthat were performed
during remediation, the DCGL for building surfacesand the size of Building
611B all of the survey unitswithin the building were classified asClass 1. The
building exterior and any remaining structureson the surrounding grounds were
classified as Class2. Based onthe DCGL for soils and Reference6.7, the
groundssurrounding Building611B wereclassified as Class 2.

Classifying the building exterior, remainingstructures, and grounds as Class 2
reduced the required survey frequency, especially that associated with scanning.
Thisaided greatly in dealing with the unexploded ordinance concernssurrounding
Building 611B.

Table 3-2 showsthe survey unitsand their classification.
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Table3-2

Building 611B and Surrounding Areas and Buildings

Suwey Unitsand Package Numbers

Package _ o
| dentification oo il=sil ey Area Classification
Number
01 DU tunnel Impacted - Class1
02 Non DU Tunnel Impacted - class 1
03 Foyer and Instrument Room Impacted - Class 1
04 Building Exteriors Impacted - Class 2
05 Storage Room Impacted - Class 1
06 Electrica Storage Sheltersinterior Impacted - Class 1
07 Electrica Storage Shelters Exterior Impacted - Class 2
08 Open Land Areas Impacted - Class 2
09 Bunker Beyond the Non DU Tunnel Impacted - Class2

3.7  Survey Protocols/Requirements

Thefinal status survey of the building consisted of betascans, fixed beta
measurements, and smearsfor grossaphaand grossbetaanalysis. Thesurvey of
the facility grounds consisted of gammascans and soil sampling for gamma
spectroscopy analysis. Surveyswere performed asfollows:

371

Surface Scans
Beta Scans

For class 1 survey units, betascanswere performed over 100% of the
accessiblebuilding surfaces (interior) and the roof using a gas-flow
proportional detector whilelistening to the audible output of the
instrument. For class 2 survey units, beta scans were performed over
approximately 50% of the accessiblebuilding surfaces.  Areas of
elevated activity wereidentified for further investigation and potentia
decontamination. Any area exceedingthe DCGLyw wasidentified and
decontaminated. Scan speedswere established such that contamination
at levelsof approximately 50% of the DCGLyw were detected.

Gamma Scans

Gammascans were performed on the open land areas surrounding
Building 611B. Asaminimum, 25% of the open land areaswere
scanned. A Nal(T1) gammascintillation detector was used with the
Ludlum Mode 2350 to help identify any areasof residual contamination
inthe soil or the buildinginterior. The detector wasmoved ina
serpentinemanner in close proximity with the ground whilelisteningto
the audibleoutput of the instrument. Areaswhere a noticeableincrease
in the count rate was determined wereflagged for further investigation
and/or sampling.
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3.7.2

Last Line. Should read;

.....are documented in
Attachment B of this
Final Survey Report

3.7.3

374

First Sentence: ADD:

From the open land

R B R A A g SR S T L S ST S N SR e B S e

Direct Beta M easur ements [

i
Direct beta measurement were taken on the structural surfaces of
Building611B within each survey unit. The number of measurements
and spacing was determined in accordance with MARSSIM and
Reference6.6 and are documented in the survey package.

RemovableActivity M easur ements

Smearswere taken a each direct measurement location for grossapha
and gross betaanadysis.

Soil Sampling

Surface (0-15 cm) soil sampleswere collected from the open land areas

A S AR B T $S N | B

o

Areas surrounding
B611B and trough/

Bunker

3.8

( i
\.a Sixth Line. Should

read:

Grid sizes which

varied from 4 ft x
4 ft to 25 ft x 25 ft
were based.........

Final Survey Report for the TACOM-ARDEC Picatinny Arsenal Building 611B

surrounding building 611B. Tha number of samplesand their spacin
was determined in accordance with MARSSIM and Reference6.6 an

aredocumented in the survey packageinstructions.
Survey Package Development

For each survey unit, the project team developed a package, or portfolio, by
performinga wak-down and preparing a worksheet/tracking sheet outlining the
general survey instructions, location codes, and any specific survey instructions
for any abnorma conditions within the survey unit. Completionand review
signature blockswere used to track the progressof the surveys.

All survey unitswere gridded. Gr** sizemgvere based on the size of the survey unit
and the desired number of measurements. The desired number of measurements
were conservatively set for each survey unit based on characterization/remedial
surveysand guidelinescontained in the survey plan (reference6.6).

Duringthe survey, the project team updated the survey package(s) with the survey
data and results of any special surveysor sampleanalyses performed. The survey
packages, the area description, historical information (including remediation), and
genera survey instructionsaresummarized in the sectionsthat follow. Thetextis
inthe futuretenseasit describeswhat wasto be done.

381 PackageOl- DU Tunne - Impacted Class 1

AreaDescription

Thesurvey unit consistsof theinterior surface of the DU Tunnel. The
DU Tunnél isaconcrete pipe approximately 9.33 feet in diameter and
31.75 feet inlength. Theinner surfaceof the DU Tunnel is
approximately 931 ft* (86.5 m?).

Al
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Higtorical Information
|
- The DU Tunnel was used to test DU projectiles and required extensive

(._, remediation. The Target Room and a portion of the tunnel adjacent to
the Target Room were removed. The remaining section of the DU tunnel
was remediated using jack hammersand needleguns. Thefloor of the
DU Tunnel was covered with an asbestos containingfloor tile which had
to be removed by alicensed asbestos contractor prior to performing the
radiological remediation.

Generd Survey Instructions

(Impacted - Class 1):

1) Grid theinterior surfaceof the DU Tunnel using 5 foot grids

2) Prepareamap or drawingof the survey unit showing the grid
layout.

3) Perform a 100% beta scan of accessiblesurfaceswithin the tunnel
by hoiding the detector approximately 4 inch fi-om the surface

See pp 270131 =30 of 31 APDEndil being scanned and moving the detector approximately 1 detector's

‘Ii\"l‘ga?lfrlzt:::li’t‘sfl{f:;\ovable Beta Activity width per second. Set the 2350 for a count timeof 1 min and log
Measurement and Removale Beta &1 the resultsof the scan so that the results can be downloaded.
Alpha Activity Where appropriate(cracks, irregular surfaces, etc.) ensuretha the

scansare performed with a15 cm? detector.
4)  Collect adirect betameasurement at locationsidentified during the
o~ scan as having residual activity. If activity in excessof the DCGL
(’ (5,500 dpm/100 cm?) isidentified remediate the affected area.

5) Mark thd systematic measurement |ocation within each grid using
thefollowing X,Y coordinatesdetermined using a random number
generator provided by the HP 328 II Calculator. Thecalculator
generatesrandom numbers between 0.00 and 1.00. Thefirst
random number is multiplied by 5 to givethe X coordinateand the
second random number ismultiplied by 5 to givethe Y coordinate

R=0314,X=1.5% R=0.722,Y =3.61"

6) Obtainadirect betameasurement at each measurement location.
The count timeshould be sufficient (>30 sec) to achievean MDA
of lessthan 2,000 dpm/100 cm?). Mark the actual measurement
location with a paint pencil or equivalent and denote the
measurement location on amap or drawingof the survey unit.

7)  Obtain1smear a each measurement location. Each smear should
be andyzed for both aphaand beta activity. Wait approximately
24 hours before analyzing the smears.

8) Usethelocation codes provided below when taking fixed readings.
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Package 02 = Non DU Tunnel - Impacted Class 1
Area Description

Thesurvey unit consists of theinterior surface of the Non DU Tunne.
The Non DU Tunnel isaconcretestructure approximately 6 feet wide
and 59 feet in length. The height of thewallsincreases gradually from a
height of 5 feet to approximately 8 feet. The cylindrical roof of the Non
DU Tunnel is madeof metal. To facilitatethefina survey of the Non
DU Tunnel, threeseparatesurvey units will be established: onefor the
floor, onefor thewalls, and onefor the celling. Thefloor of the Non DU
Tunne isapproximately 413 ft? (38 m?). Thewalls of the Non DU
Tunnel are approximately 875 ft* (81.3 mz). Thecelling of the Non DU
Tunnel isapproximately 708 £t (65.78 m?).

Historical Information

The Non DU Tunnel was used to test non DU projectiles and support
operationswithin the DU Tunnel. The DU Tunnel opened into the Non
DU Tunne alowingfor crosscontamination. The Non DU Tunnel
required remediation. Remediation consisted of jack hammering, needle
guns, scrubbing, and vacuuming. Thefloor of the Non DU Tunnel was
covered with asbestos containingfloor tile that had to be removed by a
licensed asbestos contractor prior to performing the radiol ogical
remediation.

Genera Survey Instructions
(Impacted — Class):

1) Gridtheinterior surfacesof the Non DU Tunnel. Thewallswill be
gridded using 5 foot grids. Thefloor will be gridded using 6 foot
by 4 foot grids. The ceilingwill aso be gridded using 6 foot by 4
foot grids.

2) Prepareamap or drawingof each survey unit showing the grid
layout.

3) Peaformal100% betascan of accessi blesurfaceswithin thetunne

See pp 27 of 31 - 30 0f 31 Appendix B
And Appendix C for DIFect Beta Activity
Mitasurements, Removable Beia Activity
Measurement and Remeovable Beta and
Alpha Activity

4)

5)

by holding the detector approximately /2 inch from the surface
being scanned and moving the detector approximately 1 detector's
width per second. Set the 2350 for a count timeof 1 min and log
theresultsof the scan so that the resultscan be downloaded.
Where appropriate(cracks, irregul ar surfaces, etc.) ensure that the
scansare performed with a 15 cm? detector.

Collect adirect betameasurementsat areasidentified duringthe
scan as havingresidua activity. If activity in excess of the DCGL
(5,500 cm?) is identified remediatethe affected area.

Mark the systematicmeasurement location within each grid using
thefollowing X,Y coordinates determined using arandom number
generator provided by the HP 32S II Calculator. The calculator
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generatesrandom numbers between 0.00 and 1.00. For thewalls
thefirst random number ismultiplied by 5 to givethe X coordinate
and the second random number by 5to givetheY coordinate.

R=0.518,X=2.6’ R=0.119,Y =0.6’

For thefloor and the celling thefirst random number is multiplied
Abp:by4 4 to givethe X coordinate and the second random number by 6 to
givetheY coordinate.

R=0.715, X =2.86" R=00911,Y =547

6) Obtainadirect betameasurement a each measurement location.
Thecount timeshould be sufficient (>30 sec) to achievean MDA
of lessthan 2,000 dpm/100 crn?). Mark the actual measurement
location with a paint pencil or equivaent and denotethe
measurement location on amap or drawing of the survey unit.

7) Obtain 1 smear a each measurement location. Each smear should
be analyzed for both alpha and betaactivity. Wait approximately
24 hours before analyzing the smears.

3.83 Package03- Foyer and Instrument Room - | mpacted Class 1
Area Description

Thesurvey unit consistsof the Foyer and Instrument Room. The Foyer
isapproximately 4.6 feet wide, 8.33 feet long, and 10 feet high. The
Instrument Room is approximately 8 feet wide, 19 feet long, and 10 feet
high. Thetotal surfaceareawithin the Foyer and Instrument Roomis
approximately 1,179 £t (109 m?). Thefloor of the foyer and Instrument
Room is concrete. The walls of the Foyer and Instrument Room are a
combination of concrete and wood. The ceilingof the Foyer and
Instrument Room is constructed of sheet-rock

Higtorical Information

Thefloor of the Foyer and Instrument Room was covered with asbestos
containing floor tilewhich had to be removed by alicensed asbestos
contractor prior to performing the radiol ogical remediation. Remediation
activitieswithin the Foyer and Instrument Room consisted of vacuuming
and wiping.

General Survey Ingtructions

(Impacted - Class1):

See pp 270131 - 300131 Ampendic 1) E1OrMa100% betascan of accessiblesurfaceswithin the tunnel
And Appendix C for Direct Beta Activity by holding the detector approximately 2 inch from the surface

x:::::zl':::?;:‘de'l';m‘;':bll*:t;ef;c;ivgy being scanned and moving the detector approximately 1 detector's
Alpha Activity " width per second. Set the 2350 for a count timeof 1 minute and
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log the results of the scan so that the resultscan be downloaded.
Where appropriate(cracks, irregular surfaces, etc.) ensurethat the
scans are performed with a 15 cm? detector.

2) Collectadirect betameasurement a locationsidentified during the
scan as having residua activity. If activity in excessof the DCGL
isidentified remediatethe affected area.

3) Gridtheinterior surfacesof the Foyer and Instrument Room using
5foot grids.

4) Prepareamap or drawingof the survey unit showing the grid
layout.

5) Mark the systematic measurement location within each grid using
thefollowing X,Y coordinatesdetermined using a random number
generator provided by the HP 328 11 Calculator. The calcul ator
generatesrandom numbers between 0.00 and 1.00. Thefirst
random number is multiplied by 5 to givethe X coordinateand the
second random number is multiplied by 5to givethe Y coordinate.

R=0.156, X =.78 R=0.562,Y =2.81"

6) Obtainadirect betameasurement a each measurement location.
The count time should be sufficient (>30 sec) to achievean MDA
of lessthan 2,000 dpm/100 cm?). Mark the actual measurement
locationwith a paint pencil or equivalent and denotethe
measurement location on amap or drawing of the survey unit.

7) Obtain 1 smear a each measurement location. Each smear should
be analyzed for both alphaand beta activity. Wait approximately
24 hours beforeanalyzing the smears.

384 Package 04 - Building Exteriors- Impacted Class 2
Area Description

Thesurvey unit consistsof the exterior surfaces of the DU Tunndl, the
Non DU Tunndl, the Instrument Room, and the Foyer. Alsoincludedin
thissurvey unit isthe concretefooter in front of the door into the Foyer.
Theroof of the Instrument Room and the Foyer is covered with plastic
sheeting. Thissheeting was added to the roof followingthe end of DU
testing within the DU Tunnel

Historical Information

The exterior surfacesof the DU Tunnel, the Non DU Tunnel, the
Instrument Room, and the Foyer did not requireremediation. Thestairs
leadinginto the Foyer were removed to alow accessto the soil below
and to alow remediation of the concretefooter supportingthe stairs. The
concretefooter was remediated using ajack hammer.

Genera Survey Instructions

(Impacted — Class1):
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See pp 27 of 31 — 30 of 31 Appendix B

And Appendix C for Direct Beta Activ.ity
Measurements, Removable Beta Activity
Measurement and Removable Beta and

Alpha Activity

385

1) Grid thesurfacesof thebuilding's exterior using 6 foot grids. Due
to thesize of the concretefooter in front of the door into the Foyer
it will not require gridding.

2) Prepareamapor drawing of the survey unit showing thegrid
layout. ‘

3) Peaforma25% betascan of the accessiblesurfaceson the
building's exterior and on the concretefooter in front of the door
into the Foyer by holding the detector approximately %z inch from
the surface being scanned and moving the detector approximately
1 detector's width per second. Set the 2350 for acount timeof 1
min and log the resultsof the scan so that the resultscan be
downloaded. Where appropriate (cracks, irregular surfaces, etc.)
ensurethat the scansare performed with a15 cm? detector

4)  Collectadirect betameasurementsat areasidentified during the
scan as having residua activity. If activity in excessof the DCGL
(5,500 dpm/100 cm?) isidentified remediate the affected area.

5)  Mak the systematic measurement location within each grid using
thefollowing X,Y coordinates determined using a random number
generator provided by theHP 32S 11 Calculator. The caculator
generates random numbers between 0.00 and 1.00. Thefirst
random number is multiplied by 6 to givethe X coordinateand the
second random number ismultiplied by 6 to givetheY coordinate.

R=0.797, X =4.78 R=0.562,Y =3.37"

6) Mak three random measurement location on the concretefooter in
front of thedoor into the Foyer.

7) Obtainadirect betameasurement at each measurement |location.
Thecount time should be sufficient (>30 sec) to achievean MDA
of less than 2,000 dpm/100 cm?). Mark the actual measurement
location with apaint pencil or equivalent and denotethe
measurement location on amap or drawing of the survey unit.

8) Obtain1smear at each measurement location. Each smear should
be analyzed for both alphaand beta activity. Wait approximately
24 hours before anayzing the smears.

Package 05 - Indoor StorageArea- Impacted Class1
AreaDescription

Thesurvey unit conssts of the remaining surfaces associated with the
indoor storage area. Also included in thissurvey packageisthe crane
adjacent to theindoor storage area, themeta structurebehind theindoor
storage areaand the metal structure adjacent to the bunker beyond the
Non DU Tunnd. The remaining surfaces associated with theindoor
storagearea consists of a concreteslab measuring 14.5 feet by 7.8 feet,
two metal plates measuring 14.5 feet by 6.0 feet and onemetal plate
measuring 7.8 feet by 6.0 feet. Sinceboth surfacesof the metal plates
areto be surveyed, the surface area of the remaining surfacesof the
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£31-300f31 A
dix C for Direct
Removable Beta

Beta Activit] : . .
Acivity  detector's width per second. Set the 2350 for a count timeof 1 min

ableBetaand o | 5 the resuilts of the scan so that the resultscan be

Measurements,
Measurement and Remov

Alpha Activity

indoor storage areais approximately 555 ft* (51.5 nf). It is estimated
that the two metal structureswill add lessthan 100 J (9.3 m?) to the
total surfacearea

Historica Information

Theindoor storage areawas used to storeradioactivematerials. The
HEPA filtration system for the DU Tunnel was mounted on the roof of
theindoor storagearea. The HEPA filtration system, theroof of the
indoor storage area and one wall were removed during remediation.

Generd Survey Instructions
(Impacted - Class):

1) Grid thesurfacesof theindoor storageareausing 3 foot grids. Due
to the size of the crane and the two meta structuresthey will not
requiregridding.

2) Prepareamap or drawing of thesurvey unit showing the grid
layout.

3) Performa100% betascan of accessiblesurfaceson theremaining

surfacesof theindoor storage area, the crane, and the two meta

structuresby holding the detector approximately !4 inch from the

surface being scanned and moving the detector approximately 1

downloaded. Where appropriate(cracks, irregular surfaces, etc.)
ensure that the scansare performed with a15 cm? detector.

4)  Collect adirect betameasurementsat areasidentified duringthe
scan as having residua activity. If activity in excessof the DCGL
(5,500 dpm/100 cm?) isidentified remediate the affected area.

5) Mark thesystematicmeasurement location within each grid using
thefollowing X,Y coordinates determined using arandom number
generator provided by the HP 328 II Calculator. The calculator
generatesrandom numbers between 0.00 and 1.00. Thefirst
random number is multiplied by 3 to givethe X coordinate and the
second random number ismultiplied by 3 to givethe Y coordinate.

R =0.306, X=.92" R =0.276,Y =0.83"

6) Mak ope random measurement location on each of the accessible
surface of thetwo metal structures. Mark 3 random measurement
locationson the crane.

7)  Obtain adirect beta measurement at each measurement location.
Thecount time should be sufficient (>30 sec) to achievean MDA
of lessthan 2,000 dpm/100 cm?). Mark the actual measurement
location with a paint pencil or equivaent and denotethe
measurement location on amap or drawing of the survey unit.
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3.8.6

See pp 27 of 31 —30 of 31 Appendix B.
And Appendix C for Direct Beta Activity
Measurements, Removable Beta Activity
Measurement and Removable Beta and

Alpha Activity

g8) Obtain1smear a each measurement|ocation. Each smear should
be analyzed for both aphaand beta activity. Wait approximately
24 hours before analyzing the smears.

Package 06 — Interior of Metal (Electrical) StorageContainers-
Impacted Class 1

Area Description

Thesurvey unit consists of theinterior surfacesof the two metal storage
containerslocated outside of Building 611B. Each storagecontainer is
approximately 12 feet long, 7.25 feet wide, and 6.67 feet high. The

[ ngeri or surfacearea of each container is approximately 430.8 ft* (40.0
n).

Historical Information

Oneif not both of the metal storage containerswere used to store
radioactivematerials. Neither container required remediation, other than
removing the stored material which waswrapped in plastic or stored in

plastic bags.
Genera Survey Instructions
(Impacted - Class1):

1) Grid theinterior surfacesof the metal storage containersusing 4
foot grids.

2) Prepareamap or drawingof each survey unit showing thegrid
layout.

3) Peformal00% betascan of accessible surfaceswithin the metal
storage containers by holding the detector approximately 2 inch
from the surface being scanned and moving the detector
approximately 1 detector's width per second. Set the 2350 for a
count time of 1 min and log the resultsof the scan so that the
results can be downloaded. Where appropriate(cracks, irregular
surfaces, etc.) ensurethat the scansare performed with a 15 cm?
detector.

4)  Collect adirect betameasurementsat areasidentified duringthe
scan as having residual activity. If activity in excessof the DCGL
(5,500 cm?) isidentified remediatethe affected area.

5) Mark the systematic measurement location within each grid using
thefollowing X,Y coordinatesdetermined using a random number
generator provided by theHP 328 1I Calculator. The calculator
generates random numbers between 0.00 and 1.00. Thefirst
random number ismultiplied by 4 to givethe X coordinate and the
second random number by 4 to givethe Y coordinate.

R=0.079, X =0.32" R=0.4159,Y =1.66
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3.8.7

—~300f31 Appendix B
i Direct Beta
Appendix C for
i:fivit‘;preasurements, Remm:x\‘){lee-
Beta Activity Measurement an "
movable Beta and Alpha Activity

See pp 27 0f 31

6) Obtainadirect betameasurement at each measurement location.
The count time should be sufficient (>30 sec) to achieve an MDA
of lessthan 2,000 dpm/100 cm?). Mark the actual measurement
location with a paint pencil or equivaent and denote the
measurement location on amap or drawing of thesurvey unit.

7) Obtain1 smear at each measurement location. Each smear should
beanayzed for both a pha and beta activity. Wait approximately
24 hours before analyzing the smears.

Package 07 — Exterior of Metal (Electrical) Storage Containers-
Impacted Class 1

Area Description

Thesurvey unit consists of the exterior surfacesof thetwo meta storage
containerslocated outsideof Building 611B. Each storage container is
approximately 12 feet long, 7.25 feet wide, and 6.67 feet high. The
exzteri or surfaceareaof each container is approximately 430.8 ft* (40.0
m°).

Historica Information

At least oneif not both of the Metdl Storage Containerswere used to
storeradioactivematerials. Neither container required remediation.

Genera Survey Instructions
(Impacted - Class 2):

1) Gridtheexterior surfacesof the metal storagecontainersusing 4
foot grids.

2) Prepareamap or drawing of each survey unit showing the grid
layout.

3) Peform a25% betascan of accessiblesurfaceson the metal
storage containers by holding the detector approximately 2 inch
from the surface being scanned and moving the detector
approximately 1 detector's width per second. Set the 2350for a
count time of 1 min and log the resultsof the scan so that the
results can be downloaded. Where appropriate(cracks, irregular
surfaces, etc.) ensure that the scans are performed with a15 cm?
detector.

4)  Collect adirect betameasurements & areasidentified duringthe
scan as having residua activity. If activity in excessof the DCGL
(5,500 crn?) is identified remediate the affected area.

5) Mark the systematicmeasurement location within each grid using
thefollowing X,Y coordinates determined using arandom number
generator provided by the HP 328 11 Calculator. The calculator
generatesrandom numbers between 0.00 and 1.00. Thefirst
random number ismultiplied by 4 to givethe X coordinate and the
second random number by 4 to givetheY coordinate.
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R =0.245,X=0.98" R =0.965,Y =3.86’

C 6) Obtainadirect betameasurement at each measurement location.
The count time should be sufficient (>30 sec) to achievean MDA
of less than 2,000 dpm/100 cm?). Mark the actual measurement
location with apaint pencil or equivaent and denote the
measurement location on a map or drawing of the survey unit.

7) Obtain 1 smear at each measurement location. Each smear should
be analyzed for both alpha and betaactivity. Wait approximately
24 hoursbefore anayzing the smears.

3.8.8 Package08 - Open Land Areas- Impacted Class2
AreaDescription

The survey unit consists of the open land areas surrounding Building
611 B. Thesurvey unit isuneven, irregularly shaped, and extremely
rocky. The areabehind building611B islittered with UXO (unexploded
ordinances). The areato beincluded in the survey consistsof
approximately 2,400 .

Historical Information

(removed during building remediation) exhausted through a HEPA
filtration system (removed during building remediation) on the roof of
the Indoor Storage Area. Therewere reportsof several fires wiwug in the
filter banksand the subsequent spread of DU contamination to the
environment. Therewas a so evidence of DU contaminationbeing
spread to the environment through the door to the Indoor Storage Area
and the Door to the Foyer.

C Building 611B was used to test DU projectiles. The Target Room

No contamination levelsin excessof the DCGL for soil wasidentified.
Howeverjgggr cubic yardsof soil wasremoved frominfront of thetwo
doorsin order to maintain residual radioactivity ALARA.

CHANGE sever TO seven

During the remediation of Building 611B an underground storage tank
wasremoved. The underground storage tank was located adjacent to the
Instrument Room/Foyer. The tank wasremoved intact and there wasno
evidencethat the tank had leaked. Immediately following the tank
removal, soil sampleswere collected from the bottom of the excavation
and fi-om the excavated soil. The excavation was then back filled dueto

CHANGE rated TO related concerfls rated to the stability of Building 611B.
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Generd Survey Instructions

(Impacted - Class 1):

1

2)

3

4)
5)

6)

Grid areaaround Building 611B into 25 foot grids centered at the
down slopeintersection of the DU and Non DU Tunnels.

Mark the systematic sampling location within each grid using the
following X, Y coordinatesdetermined using arandom number
generator provided by the HP 328 II Calculator. The calculator
generates random numbers between 0.00 and 1.00. Thefirst
random number ismultiplied by 25 to givethe X coordinate and
the second random number ismultiplied by 25 to givetheY
coordinate. Threesetsof X,Y coordinatesare provided for usein
cases wherethefirst or second samplinglocation is not accessible.

R=0.29,X=737
R=0.04,Y=1.03" X)Y (7.37°,1.03°)

R=0.28,X=7.12
R=0.79,Y =19.67" XY (7.12°,1.03°)

R=0.04, X=1.02
R=0.87,Y=21.78 XY (1.02’,21.78’)

Theoriginfor the X,Y coordinateswill bein the southwest corner
of each grid.

Usethefirst availablesamplinglocation(X,Y coordinate). If none
of thethree samplinglocationsare availabledo not collect a
samplefrom that grid. Document which systematic sampling
location was used in each of thegrids.

A minimum of 20 systematicsamplinglocationsshould be
identified. If thisis not the case notify the Project Manager.

Perform a 25% gammascan of the open land areas surrounding
building 611B by holding the detector approximately 6 inches
from the surface being scanned and moving thedetectorin a
serpentinepattern at arate of approximately 2 meter per second.
Set the 2350 for a count time of 1 min and log theresultsof the
scan so that the resultscan be downloaded. Scan approximately
25% of the open land areawithin each grid and mark areas of
elevated activity (5 uR above background) as a biased sampling
location. Document the location of each biased samplinglocation.
Collect 1 surface (0-6 inches) soil sample from each systematic
and biased samplinglocation.

Collect abiased surface soil sample(0-6 inches) at locations
identified during the scan as having residud activity.

Based on existing characterizationdata determinethe minimum
number of samplelocationsin accordance with the guidance

Final Survey Report for the TACOM-ARDEC Picatinny Arsenal Building611B Page 25 of 31



O

3.8.9

Bunker/trough

contained in the Final Survey Plan. If morethan 20 sample
locations are required notify the Project Manager.

7)  Thegrid spacing should allow for approximately 24 grids of equal
sizethrough out the survey unit. It is expected that there will be
twenty-four 10 meter by 10 meter grids established.

8) Prepareamap or drawing of the survey unit showing the grid
layout.

9)  Once gridded arandom number generator will be used to
determinethe X and y offsetsin order to locatethe appropriate
samplinglocation in each grid.

10) Caoallect asurfacesoil sample(0-6 inches) at each sampling
location. Mark the actual samplinglocation with aflag or stakeand
denote the sampling location on amap or drawing of the survey
unit.

11) Ensurethat thesamplesarelabeled, and that the chain of custody
records are completed.

Package 04 - Bunker IBeyond the Non DU Tunnd - Impacted Class
2

Area Description

Thesurvey unit consistsof the surfaces of the concrete bunker beyond
theNon DU Tunndl. It consistsof two concrete walls approximately 56
feet in length. The height of the wallsvaries with theterrain from
approximately 12 feet at the end of the Non DU Tunndl to only severd
inchesat the oppositeend. Portionsof the wall appear to be buried. The
interior of the bunker contains asignificant amount of debris/organic
matter.

Historical Information

Thereis no information concerning the bunker. It appearsthat at one
timethat it was covered and may have been used to test non DU rounds.

Generd Survey Ingtructions
(Impacted - Class1):

1)  Grid thesurfaces of the bunker using 3 foot grids.

2) Prepareamap or drawingof thesurvey unit showing thegrid
layout.

3) Performa25% betascan of the accessible surfaces on the bunker
by holding the detector approximately %2 inch from the surface
being scanned and moving the detector approximately 1 detector's

See pp 27 of 31 -30 of 31 Appenaix 5 WiCith per second. Set the 2350 for a count time of 1 min and log

And Appendix C for Direct Beta

Bevity Measurements, Removable  the resultsof the:scan so that the results can be downl oaded.
ctivity Measurement and Re- ~ \Where appropriate(cracks, irregular surfaces, etc.) ensurethat the

movable Beta and Alpha Activity

scansare performed with a 15 ¢m? detector.
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Delete are provided

ADD:

4)

5)

Collect adirect betameasurementsat areasidentified during the
scan as having residud activity. If activity in excess of the DCGL
(5,500 dpm/100 cm?) isidentified remediate the affected area.
Mark the systematic measurement |l ocation within each grid using
thefollowing X,Y coordinates determined using arandom number
generator provided by the HP 32S II Calculator. The calculator
generates random numbers between 0.00 and 1.00. Thefirst
random number is multiplied by 3 to givethe X coordinate and the
second random number is multiplied by 3 to givethe Y coordinate.
R =10.898, X =2.70 R=0.122,Y =0.07’
Obtain adirect betameasurement at each measurement location.
Thecount timeshould be sufficient (>30 sec) to achievean MDA
of lessthan 2,000 dpm/100 cm”. Mark the actual measurement
location with apaint pencil or equivaent and denotethe
measurement location on amap or drawing of thesurvey unit.
Obtain 1 smear at each measurement location. Each smear should
be andyzed for both alphaand betaactivity. Wait approximately
24 hours before analyzing the smears.

SURVEY RESULTS

Summary resultsof thefinal statussurveys are-provided for each survey unit are provided
in Tables4-1 through 4-9. All direct betameasurementsare provided in Attachment B.
Removableaphaand betasmear measurementsare provided in Attachment C. Off site
sample analysisresultsfor Th-234 (U-238) activity concentrationsare shownin
Attachment D. All resultswerewell below the DCGLs of 5500 dpm/100 cm? for total
activity, 550 dpm/100 cm? for removableactivity, and 125 pCi/g of Th-234 activityin

186 pCi/g of U238 (U, 10IlS.

Table4-1

Summary ResultsSuwey Package 01

DU Tunné€l — Impacted Class 1

O

, Standard
Measurement Type | Number Mean M aximum Deviation
dpm/100cm’ | dpm/100cm?® | dpm/100cm?
Direct Beta A 1136 3000* 707
RemovableBeta 33 15 103 28
RemovableAlpha 33 3 2 5

* One measurement wasinitially 7238 dpm/100 cm?. The area was decontaminatedand resurveyed.
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Table 4-2

Summary Results Survey Package 02
Non DU Tunnel — Impacted Class I

Standard
Measurement Type | Number Mean Maximum Deviation
dpn/100cm’ | dpm/100cm’® | dpm/100cm’
Direct Beta 86 604 1686 443
Removable Beta 88 7 77 26
Removable Alpha 88 0 8 2
Table 4-3
Summary Results Survey Package 03
Foyer and Instrument Room — Impacted Class 1
Standard
Measurement Type | Number Mean Maximum Deviation
dpm/100cm’ | dpm/100cm® | dpm/100cm’
Direct Beta 54 324 952 254
Removable Beta 53 7 56 22
Removable Alpha 53 -1 8 2
Table 4-4
Summary Results Survey Package 04
Building Exteriors — Impacted Class 2
Standard
Measurement Type Number Mean Maximum Deviation
dpm/100cm’ | dpn/100cm’® | dpm/100cm?
Direct Beta DU Tunnel 18 316 615 183
Exterior
Direct Beta Instrument 16 320 639 149
Room/Foyer Exterior
Direct Beta Non DU 25 204 933 434
Tunnel Room and
Instrument Room/Foyer
Roof
Direct Beta Non DU 20 825 1353 246
Tunnel Exterior
Removable Beta 82 -7 50 28
Removable Alpha 82 0 10 3
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Table 4-5

Summary Results Survey Package 05
Storage Room and Structures — Impacted Class 1

Standard
Measurement Type Number Mean Maximum Deviation
dpm/100cm’ | dpm/100cm’® | dpm/100cm’
Direct Beta Storage Room 72 302 2203 646
Direct Beta Structure 1 12 -99 203 233
(target box behind storage
room)
Direct Beta Structure 2 12 91 734 280
(target box adjacent to
bunker)
Direct Beta Structure 3 4 -182 -154 23
(crane)
Removable Beta 98 1 81 25
Removable Alpha 08 0 5 1
Table 4-6
Summary Results Survey Package 06
Electrical Storage Shelters Interior — Impacted Class 1
Standard
Measurement Type Number Mean Maximum Deviation
dpm/100cm’ | dpm/100cm® | dpm/100cm’
Direct Beta Shelter 1 16 -8 135 114
Direct Beta Shelter 2 16 53 452 196
Removable Beta - 32 -16 29 25
Removable Alpha 32 -1 2 1
Table 4-7
Summary Results Survey Package 07
Electrical Storage Shelters Exterior — Impacted Class 2
Standard
Measurement Type Number Mean Maximum Deviation
dpm/100cm’ | dpm/100cm® | dpm/100cm’
Direct Beta Shelter 1 14 53 532 212
Direct Beta Shelter 2 13 -87 63 79
Removable Beta 26 -14 50 31
Removable Alpha 26 0 7 2
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Table 4.8

Underground Storage Tank (UST)

Table 4-8

Summary Results Survey Package 08

Open Land Areas — Impacted Class 2

Standard
Area Number Mean Maximum Deviation
(pCi/g) (pCi/g) (pCi/g)
UST Pit U-238 (Th-234) 10 0.69 1.65 0.58
activity in soil
Open Land Areas 28 0.95 5.01 1.16
U-238 (Th-234) sample
activity
Table 4-9
Summary Results Survey Package 09
Bunker Beyond the Non DU Tunnel — Impacted Class 2
Standard
Measurement Type Number Mean Maximum Deviation
dpm/100cm’ | dpm/100cm’ | dpm/100cm’
Direct Beta Bunker Interior 80 572 2194 240
Direct Beta Bunker 59 501 829 179
Exterior
Removable Beta 135 -7 55 21
Removable Alpha 135 0 7 2
5.0 CONCLUSION

The final status survey measurements demonstrate that all analysis results are less than
the DCGLs established for Building 611B. The measurement results were conservative
in that none of the direct beta measurements or soil sample analysis results were
corrected for background. None of the individual survey results in any survey unit
exceeded the DCGLs. Therefore, none of the survey results required analysis using the
non parametric statistics (Sign P test, Wilcoxon Rank Sum test) described in reference

6.1 and 6.6.
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Foyer Entrance
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Outdoor Storage Area (Gazebo)
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Underground Storage Tank
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DU Tunnel (forground)

Attachment A Page 4 of 9



Indoor Storage Area
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DU Tunnel Looking Toward Target Room

Indoor Storage Area Looking Toward Target Room

s = e N N

AN - a0 F

Attachment A Page 6 of 9



DU Tunnel Following Removal of Target Room

DU Tunnée Following Removal of Target Room
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Gun Stand Within DU Tunnel
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Trough at the End of the Non DU Tunnéd

Sructure#3 (Crane)
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Attac ‘ ment B
Direct Beta Activity Measurements

o "&N

o

Count
M2350 Detector Logged Time Count Background  Activity MDA
Location Serial # Serial # Date counts (sec) Type Efficiency cpm dpm/1 00cm® d pm/1 00cm?
DU Tunnel
P611BDUFO1 98648 133988 9/19/2003 272 30 FLDCT 0.200 244 1190 317
P611BDUFO1 98648 133988 9/19/2003 178 30 FLDCT 0.200 244 444 317
P611BDUFO01 98648 133988 9/19/2003 148 30 FLDCT 0.200 244 206 317
P611BDUFO1 98648 133988 9/19/2003 257 30 FLDCT 0.200 244 1071 317
P611BDUFO01 98648 133988 9/19/2003 268 30 FLDCT 0.200 244 1159 317
P611BDUF01 98648 133988 9/19/2003 169 30 FLDCT 0.200 244 373 317
P611BDUFO1 98648 133988 9/19/2003 177 30 FLDCT 0.200 244 437 317
P611BDUFO1 98648 133988 9/19/2003 500 30 FLDCT 0.200 244 3000 317
P611BDUFO01 98648 133988 9/19/2003 243 30 FLDCT 0.200 244 960 317
P611BDUFO1 98648 133988 9/19/2003 234 30 FLDCT 0.200 244 889 317
P611BDUFO1 08648 133988 9/19/2003 247 30 FLDCT 0.200 244 992 317
P611BDUFO01 98648 133988 9/19/2003 268 30 FLDCT 0.200 244 1159 317
P611BDUFO1 98648 133988 9/19/2003 168 30 FLDCT 0.200 244 365 317
P611BDUFO01 98648 133988 9/19/2003 207 30 FLDCT 0.200 244 675 317
P611BDUFO1 98648 133988 9/19/2003 186 30 FLDCT 0.200 244 508 317
P611BDUFO01 98648 133988 9/19/2003 322 30 FLDCT 0.200 244 1587 317
P611BDUFO1 98648 133988 9/19/2003 195 30 FLDCT 0.200 244 579 317
P611BDUFO1 98648 133988 9/19/2003 243 30 FLDCT  0.200 244 960 317
P611BDUFO1 98648 133988 9/19/2003 182 30 FLDCT 0.200 244 476 317
P611BDUFO1 98648 133988 9/19/2003 476 30 FLDCT 0.200 244 2810 317
P611BDUFO01 98648 133988 9/19/2003 464 30 FLDCT 0.200 244 2714 317
P611BDUFO01 98648 133988 9/19/2003 216 30 FLDCT 0.200 244 746 317
P611BDUFO01 98648 133988 9/19/2003 289 30 FLDCT 0.200 244 1325 317
P611BDUFO1 98648 133988 9/19/2003 217 30 FLDCT 0.200 244 754 317
P611BDUF01 98648 133988 9/19/2003 236 30 FLDCT 0.200 244 905 317
P611BDUFO1 98648 133988 9/19/2003 328 30 FLDCT 0.200 244 1635 317
P611BDUFO1 98648 133988 9/19/2003 386 30 FLDCT 0.200 244 2095 317
P611BDUFO1 98648 133988 9/19/2003 233 30 FLDCT 0.200 244 881 317
P611BDUFO1 98648 133988 9/19/2003 302 30 FLDCT 0.200 244 1429 317
P611BDUFO01 98648 133988 9/19/2003 279 30 FLDCT 0.200 244 1246 317
P611BDUF01 98648 133988 9/19/2003 301 30 FLDCT 0.200 244 1421 317
P611BDUFO1 08648 133988 9/19/2003 375 30 FLDCT 0.200 244 2008 317
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Attachment B
Direct Beta Activity Measurements

oy

Count
M2350 Detector Logged Time Count Background  Activity MDA
Location Serial# Serial # Date counts (sec) Type Efficiency cpm dpm/1 00cm? dpmi/1 00cm?
P611BDUF01 98648 133988 9/19/2003 269 30 FLDCT 0.200 244 1167 317
P611BDUF01 98648 133988 9/20/2003 185 30 FLDCT 0.210 246 469 303
Summary: DU Tunnel Number 34
(Survey Package 01) Mean 1136 dpm/100cm?

Maximum 3000 dpm/100cm?
Standard Deviation 707 dpm/100cm?
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Attachment B
Direct Beta Activity Measurements

oy

Count
M2350 Detector Logged Time Count Background  Activity MDA
Location Serial# Serial # Date counts (sec) Type Efficiency cpm dpm/1 00cm? dpm/1 00cm?
Non DU Tunnel
P611BNDCO1 82958 95523 9/20/2003 137 30 FLDCT 0.217 261 48 302
P611BNDCO1 82958 95523 9/20/2003 138 30 FLDCT 0.217 261 55 302
P611BNDCO1 82958 95523  9/20/2003 130 30 FLDCT 0.217 261 -4 302
P611BNDCO1 82958 95523 9/20/2003 137 30 FLDCT 0.217 261 48 302
P611BNDCO1 82958 095523  9/20/2003 143 30 FLDCT 0.217 261 91 302
P611BNDCO1 82958 95523 9/20/2003 148 30 FLDCT 0.217 261 128 302
P611BNDCO1 82958 95523  9/20/2003 130 30 FLDCT 0.217 261 -4 302
P611BNDCO1 82958 095523  9/20/2003 96 30 FLDCT 0.217 261 -252 302
P611BNDCO1 82958 95523 9/20/2003 155 30 FLDCT 0.217 261 179 302
P611BNDCO1 82958 95523 9/20/2003 156 30 FLDCT 0.217 261 187 302
P611BNDCO1 82958 05523  9/20/2003 162 30 FLDCT 0.217 261 230 302
P611BNDCO01 82958 95523 9/20/2003 140 30 FLDCT 0.217 261 69 302
P611BNDCO1 82958 95523  9/20/2003 137 30 FLDCT 0.217 261 48 302
P611BNDCO1 82958 95523 9/20/2003 145 30 FLDCT 0.217 261 106 302
P611BNDCO1 82958 95523 9/20/2003 167 30 FLDCT 0.217 261 267 302
P611BNDCO1 82958 95523 9/20/2003 123 30 FLDCT 0.217 261 -55 302
P611BNDCO1 82958 95523  9/20/2003 146 30 FLDCT 0.217 261 113 302
P611BNDCO1 82958 95523 9/20/2003 139 30 FLDCT 0.217 261 62 302
P611BNDCO1 82958 95523  9/20/2003 148 30 FLDCT 0.217 261 128 302
P611BNDCO1 82958 05523  9/20/2003 142 30 FLDCT 0.217 261 84 302
P611BNDCO1 82958 95523  9/20/2003 147 30 FLDCT 0.217 261 121 302
P611BNDCO1 82958 95523  9/20/2003 162 30 FLDCT 0.217 261 230 302
P611BNDC01 82958 95523  9/20/2003 120 30 FLDCT 0.217 261 77 302
P611BNDCO1 82958 95523  9/20/2003 146 30 FLDCT 0.217 261 113 302
P611BNDCO1 82958 95523  9/20/2003 130 30 FLDCT 0.217 261 -4 302
P611BNDCO1 82958 95523  9/20/2003 145 30 FLDCT 0.217 261 106 302
P611BNDCO1 82958 95523 9/20/2003 168 30 FLDCT 0.217 261 274 302
P611BNDFO01 82958 095523 9/20/2003 254 30 FLDCT 0.217 261 903 302
P611BNDF01 82958 95523 9/20/2003 213 30 FLDCT 0.217 261 603 302
P611BNDF01 82958 95523 9/20/2003 214 30 FLDCT 0.217 261 611 302
P611BNDFO1 82958 95523 9/20/2003 213 30 FLDCT 0.217 261 603 302
P611BNDFO1 82958 95523 9/20/2003 226 30 FLDCT 0.217 261 699 302
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Attachment B
Direct Beta Activity Measurements

Count
M2350 Detector Logged Time Count Background  Activity MDA
Location Serial # Serial # Date counts  (sec) Type Efficiency cpm dpm/1 00cm? dpm/1 00cm?
P611BNDF01 82958 95523 9/20/2003 271 30 FLDCT 0.217 261 1028 302
P611BNDF01 82958 95523 9/20/2003 246 30 FLDCT 0.217 261 845 302
P611BNDF01 82958 95523 9/20/2003 359 30 FLDCT 0.217 261 1671 302
P611BNDF01 82958 95523 9/20/2003 260 30 FLDCT 0.217 261 947 302
P611BNDF01 82958 95523 9/20/2003 321 30 FLDCT 0.217 261 1393 302
P611BNDF01 82958 95523 9/20/2003 351 30 FLDCT 0.217 261 1613 302
P611BNDF01 82958 95523 9/20/2003 254 30 FLDCT 0.217 261 903 302
P611BNDF01 82958 95523 9/20/2003 361 30 FLDCT 0.217 261 1686 302
P611BNDF01 82958 95523 9/20/2003 270 30 FLDCT 0.217 261 1020 302
P611BNDFO01 82958 95523 9/20/2003 232 30 FLDCT 0.217 261 742 302
P611BNDWO1 82958 95523 9/20/2003 256 30 FLDCT 0.217 261 918 302
P611BNDWO1 82958 95523 9/20/2003 190 30 FLDCT 0.217 261 435 302
P611BNDWO1 82958 95523 9/20/2003 204 30 FLDCT 0.217 261 538 302
P611BNDWO1 82958 95523 9/20/2003 255 30 FLDCT 0.217 261 911 302
P611BNDW0O1 82958 95523 9/20/2003 255 30 FLDCT 0.217 261 911 302
P611BNDWO1 82958 95523 9/20/2003 252 30 FLDCT 0.217 261 889 302
P611BNDWO1 82958 95523 9/20/2003 241 30 FLDCT 0.217 261 808 302
P611BNDWO1 82958 95523 9/20/2003 270 30 FLDCT 0.217 261 1020 302
P611BNDWO1 82958 95523 9/20/2003 249 30 FLDCT 0.217 261 867 302
P611BNDWO1 82958 95523 9/20/2003 226 30 FLDCT 0.217 261 699 302
P611BNDWO1 82958 95523 9/20/2003 206 30 FLDCT 0.217 261 552 302
P611BNDWO01 82958 95523 9/20/2003 241 30 FLDCT 0.217 261 808 302
P611BNDWO01 82958 095523 9/20/2003 265 30 FLDCT 0.217 261 984 302
P611BNDWO1 82958 95523 9/20/2003 277 30 FLDCT 0.217 261 1072 302
P611BNDWO1 82958 95523 9/20/2003 231 30 FLDCT 0.217 261 735 302
P611BNDWO1 82958 95523 9/20/2003 226 30 FLDCT 0.217 261 699 302
P611BNDWO1 82958 95523 9/20/2003 245 30 FLDCT 0.217 261 838 302
P611BNDW0O1 82958 95523 9/20/2003 256 30 FLDCT 0.217 261 918 302
P611BNDWO1 82958 95523 9/20/2003 252 30 FLDCT 0.217 261 889 302
P611BNDWO1 82958 95523 9/20/2003 292 30 FLDCT 0.217 261 1181 302
P611BNDWO1 82958 95523 9/20/2003 201 30 FLDCT 0.217 261 516 302
P611BNDWO1 82958 95523 9/20/2003 172 30 FLDCT 0.217 261 304 302
P611BNDWQO1 82958 95523  9/20/2003 186 30 FLDCT 0.217 261 406 302
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Attaci\ment B
Direct Beta Activity Measurements
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Count
M2350 Detector Logged Time Count Background  Activity MDA
Location Serial # Serial # Date counts (sec) Type Efficiency cpm dpm/1 00cm? dpm/1 00cm?
P611BNDWO1 82958 95523 9/20/2003 243 30 FLDCT 0.217 261 823 302
P611BNDWO1 82958 95523  9/20/2003 185 30 FLDCT 0.217 261 399 302
P611BNDWO1 82958 95523 9/20/2003 326 30 FLDCT 0.217 261 1430 302
P611BNDWO1 82958 95523 9/20/2003 211 30 FLDCT 0.217 261 589 302
P611BNDWO1 82958 95523 9/20/2003 265 30 FLDCT 0.217 261 984 302
P611BNDWO01 82958 95523 9/20/2003 257 30 FLDCT 0.217 261 925 302
P611BNDWO1 82958 95523 9/20/2003 272 30 FLDCT 0.217 261 1035 302
P611BNDWO1 82958 95523 9/20/2003 233 30 FLDCT 0.217 261 750 302
P611BNDWO1 82958 95523 9/20/2003 190 30 FLDCT 0.217 261 435 302
P611BNDWO1 82958 05523 9/20/2003 296 30 FLDCT 0.217 261 1211 302
P611BNDWO01 82958 95523 9/20/2003 239 30 FLDCT 0.217 261 794 302
P611BNDWOQ1 82958 95523 9/20/2003 256 30 FLDCT 0.217 261 918 302
P611BNDWO1 82958 95523 9/20/2003 252 30 FLDCT 0.217 261 889 302
P611BNDWO1 82958 95523 9/20/2003 215 30 FLDCT 0.217 261 618 302
P611BNDWOA1 82958 95523 9/20/2003 254 30 FLDCT 0.217 261 903 302
P611BNDWOA1 82958 95523 9/20/2003 310 30 FLDCT 0.217 261 1313 302
P611BNDWO1 82958 95523 9/20/2003 202 30 FLDCT 0.217 261 523 302
P611BNDWO1 82958 95523 9/20/2003 208 30 FLDCT 0.217 261 567 302
P611BNDWO1 82958 95523 9/20/2003 204 30 FLDCT 0.217 261 538 302
P611BNDWO01 82958 95523 9/20/2003 207 30 FLDCT 0.217 261 560 302
P611BNDWO1 82958 95523 9/20/2003 166 30 FLDCT 0.217 261 260 302
Summary: Non DU Tunnel Number 86
(Survey Package 02) Mean 604 dpm/100cm?

Maximum 1686 dpm/100cm?
Standard Deviation 443 dpm/100cm?
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Attacf\ment B
Direct Beta Activity Measurements

Count
M2350 Detector Logged Time Count Background  Activity MDA
Location Serial # Serial # Date counts  (sec) Type Efficiency cpm dpm/100cm? dpm/1 00cm?
Foyer and Instrument Room
P611BIRC01 82958 95523 9/21/2003 118 30 FLDCT 0.210 236 0 297
P611BIRC01 82958 95523 9/21/2003 119 30 FLDCT 0.210 236 8 297
P611BIRC02 82958 95523 9/21/2003 137 30 FLDCT 0.210 236 144 297
P611BIRCO02 82958 95523 9/21/2003 156 30 FLDCT 0.210 236 287 297
P611BIRC02 82958 95523 9/21/2003 131 30 FLDCT 0.210 236 98 297
P611BIRC02 82958 95523 9/21/2003 133 30 FLDCT 0.210 236 113 297
P611BIRC02 82958 95523 9/21/2003 157 30 FLDCT 0.210 236 295 297
P611BIRCO02 82958 95523 9/21/2003 154 30 FLDCT 0.210 236 272 297
P611BIRC02 82958 95523 9/21/2003 148 30 FLDCT 0.210 236 227 297
P611BIRC02 82958 95523 9/21/2003 156 30 FLDCT 0.210 236 287 297
P611BIRF01 82958 95523 9/21/2003 226 30 FLDCT 0.210 236 816 297
P611BIRFO1 82958 95523  9/21/2003 244 30 FLDCT 0.210 236 952 297
P611BIRF02 82958 95523 9/21/2003 213 30 FLDCT 0.210 236 718 297
P611BIRF02 82958 95523 9/21/2003 206 30 FLDCT 0.210 236 665 297
P611BIRF02 82958 95523 9/21/2003 205 30 FLDCT 0.210 236 658 297
P611BIRF02 82958 95523 9/21/2003 221 30 FLDCT 0.210 236 779 297
P611BIRF02 82958 95523 9/21/2003 220 30 FLDCT 0.210 236 771 297
P611BIRF02 82958 95523 9/21/2003 195 30 FLDCT 0.210 236 582 297
P611BIRF02 82958 95523 9/21/2003 206 30 FLDCT 0.210 236 665 297
P611BIRF02 82958 95523 9/21/2003 206 30 FLDCT 0.210 236 665 297
P611BIRWO1 82958 95523 9/21/2003 105 30 FLDCT 0.210 236 -98 297
P611BIRWO1 82958 95523 9/21/2003 164 30 FLDCT 0.210 236 348 297
P611BIRWO1 82958 95523  9/21/2003 99 30 FLDCT 0.210 236 -144 297
P611BIRW01 82958 95523 9/21/2003 111 30 FLDCT 0.210 236 -53 297
P611BIRWO1 82958 95523 9/21/2003 107 30 FLDCT 0.210 236 -83 297
P611BIRWO01 82958 95523 9/21/2003 113 30 FLDCT 0.210 236 -38 297
P611BIRWO1 82958 95523 9/21/2003 121 30 FLDCT 0.210 236 23 297
P611BIRWO1 82958 95523 9/21/2003 158 30 FLDCT 0.210 236 302 297
P611BIRWO01 82958 95523 9/21/2003 168 30 FLDCT 0.210 236 378 297
P611BIRWO1 82958 95523 9/21/2003 141 30 FLDCT 0.210 236 174 297
P611BIRWO1 82958 95523 9/21/2003 152 30 FLDCT 0.210 236 257 297
P611BIRWO01 82958 95523 9/21/2003 148 30 FLDCT 0.210 236 227 297
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Attacilment B
Direct Beta Activity Measurements

Count
M2350 Detector Logged Time Count Background  Activity MDA
Location Serial #  Serial # Date counts  (sec) Type Efficiency cpm dpm/100cm’® dpm/100cm?
P611BIRW02 82958 95523 9/21/2003 130 30 FLDCT 0.210 236 91 297
P611BIRW02 82958 95523 9/21/2003 157 30 FLDCT 0.210 236 295 297
P611BIRWQ2 82958 95523 9/21/2003 148 30 FLDCT 0.210 236 227 297
P611BIRW02 82958 95523 9/21/2003 180 30 FLDCT 0.210 236 469 297
P611BIRW02 82958 95523 9/21/2003 163 30 FLDCT 0.210 236 340 297
P611BIRW02 82958 95523 9/21/2003 151 30 FLDCT 0.210 236 249 297
P611BIRW02 82958 95523 9/21/2003 152 30 FLDCT 0.210 236 257 297
P611BIRW02 82958 95523 9/21/2003 163 30 FLDCT 0.210 236 340 297
P611BIRW02 82958 95523 9/21/2003 162 30 FLDCT 0.210 236 333 297
P611BIRW02 82958 95523 9/21/2003 172 30 FLDCT 0.210 236 408 297
P611BIRW02 82958 95523 9/21/2003 147 30 FLDCT 0.210 236 219 297
P611BIRWO02 82958 95523 9/21/2003 127 30 FLDCT 0.210 236 68 297
P611BIRW02 82958 95523 9/21/2003 156 30 FLDCT 0.210 236 287 297
P611BIRW02 82958 95523 9/21/2003 159 30 FLDCT 0.210 236 310 297
P611BIRW02 82958 95523 9/21/2003 193 30 FLDCT 0.210 236 567 297
P611BIRW(02 82958 95523 9/21/2003 179 30 FLDCT 0.210 236 461 297
P611BIRW02 82958 95523 9/21/2003 205 30 FLDCT 0.210 236 658 297
P611BIRW02 82958 95523 9/21/2003 152 30 FLDCT 0.210 236 257 297
P611BIRW(02 82958 95523 9/21/2003 169 30 FLDCT 0.210 236 385 297
P611BIRW02 82958 95523 9/21/2003 172 30 FLDCT 0.210 236 408 297
P611BIRW02 82958 95523 9/21/2003 156 30 FLDCT 0.210 236 287 297
P611BIRW02 82958 95523 9/21/2003 159 30 FLDCT 0.210 236 310 297
Summary: Foyer and Instrument Room Number 54
(Survey Package 03) Mean 324 dpm/100cm?

Maximum 952 dpm/1 00cm’
Standard Deviation 254 dpm/100cm?
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Attachment B |
Direct Beta Activity Measurements

Count
M2350 Detector Logged Time Count Background  Activity MDA
Location Serial # Serial # Date counts (sec) Type Efficiency cpm dpm/1 00cm? dpm/1 00cm?
Building Exteriors: DU Tunnel Exterior
P611BDUTEX 82958 95523 9/22/2003 111 30 FLDCT 0.200 197 99 287
P611BDUTEX 82958 95523 9/22/2003 176 30 FLDCT 0.200 197 615 287
P611BDUTEX 82958 95523 9/22/2003 130 30 FLDCT 0.200 197 250 287
P611BDUTEX 82958 95523 9/22/2003 134 30 FLDCT 0.200 197 282 287
P611BDUTEX 82958 95523 9/22/2003 152 30 FLDCT 0.200 197 425 287
P611BDUTEX 82958 95523 9/22/2003 172 30 FLDCT 0.200 197 583 287
P611BDUTEX 82958 95523 9/22/2003 163 30 FLDCT 0.200 197 512 287
P611BDUTEX 82958 95523 9/22/2003 131 30 FLDCT 0.200 197 258 287
P611BDUTEX 82958 95523 9/22/2003 148 30 FLDCT 0.200 197 393 287
P611BDUTEX 82958 95523 9/22/2003 169 30 FLDCT 0.200 197 560 287
P611BDUTEX 82958 95523 9/22/2003 163 30 FLDCT 0.200 197 512 287
P611BDUTEX 82958 95523 9/22/2003 117 30 FLDCT 0.200 197 147 287
P611BDUTEX 82958 95523 9/22/2003 119 30 FLDCT 0.200 197 163 287
P611BDUTEX 82958 95523 9/22/2003 113 30 FLDCT 0.200 197 115 287
P611BDUTEX 82958 95523 9/22/2003 106 30 FLDCT 0.200 197 60 287
P611BDUTEX 82958 95523  9/22/2003 126 30 FLDCT 0.200 197 218 287
P611BDUTEX 82958 95523  9/22/2003 143 30 FLDCT 0.200 197 353 287
P611BDUTEX 82958 95523 9/22/2003 117 30 FLDCT 0.200 197 147 287
Summary: Building Exteriors- DU Tunnel Exterior Number 18
(Survey Package 04) Mean 316 dpm/100cm?

Maximum 615 dpm/100cm?
Standard Deviation 183 dpm/100cm?

Picatinny Building 611B Page 8 of 26



s .
{

Attachment B
Direct Beta Activity Measurements

oy,

Count
M2350 Detector Logged Time Count Background  Activity MDA
Location Serial# Serial # Date counts (sec) Type Efficiency cpm dpm/1 00cm? dpm/1 00cm?
Building Exteriors: Instrument Room Exterior
P611BINTEX 82958 95523 9/22/2003 179 30 FLDCT 0.200 197 639 287
P611BINTEX 82958 95523 9/22/2003 140 30 FLDCT 0.200 197 329 287
P611BINTEX 82958 95523  9/22/2003 152 30 FLDCT 0.200 197 425 287
P611BINTEX 82958 95523 9/22/2003 166 30 FLDCT 0.200 197 536 287
P611BINTEX 82958 95523 9/22/2003 148 30 FLDCT 0.200 197 393 287
P611BINTEX 82958 95523 9/22/2003 140 30 FLDCT 0.200 197 329 287
P611BINTEX 82958 95523 9/22/2003 130 30 FLDCT 0.200 197 250 287
P611BINTEX 82958 95523 9/22/2003 147 30 FLDCT 0.200 197 385 287
P611BINTEX 82958 95523 9/22/2003 147 30 FLDCT 0.200 197 385 287
P611BINTEX 82958 95523  9/22/2003 133 30 FLDCT 0.200 197 274 287
P611BINTEX 82958 95523  9/22/2003 135 30 FLDCT 0.200 197 290 287
P611BINTEX 82958 95523  9/22/2003 125 30 FLDCT 0.200 197 210 287
P611BINTEX 82958 95523  9/22/2003 130 30 FLDCT 0.200 197 250 287
P611BINTEX 82958 95523  9/22/2003 138 30 FLDCT 0.200 197 313 287
P611BINTEX 82958 95523  9/22/2003 104 30 FLDCT 0.200 197 44 287
P611BINTEX 82958 95523  9/22/2003 108 30 FLDCT 0.200 197 75 287
Summary: Building Exteriors - Instrument Room Exterior Number 16
(Survey Package 04) Mean 320 dpm/1 00cm?

Maximum 639 dpm/100cm?
Standard Deviation 149 dpm/100cm®
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Attachment B
Direct Beta Activity Measurements

Count
M2350 Detector Logged Time Count Background  Activity MDA
Location Serial#  Serial # Date counts  (sec) Type Efficiency cpm dpm/100cm?® dpm/100cm?

Building Exteriors: Non DU Tunnel Roof and Instrument Room Roof

P611BNDRO1 82958 95523  9/22/2003 196 30 FLDCT 0.200 197 774 287
P611BNDRO1 82958 95523 9/22/2003 209 30 FLDCT 0.200 197 877 287
P611BNDRO1 82958 95523 9/22/2003 216 30 FLDCT 0.200 197 933 287
P611BNDRO1 82958 95523  9/22/2003 189 30 FLDCT 0.200 197 718 287
P611BNDRO1 82958 95523 9/22/2003 195 30 FLDCT 0.200 197 766 287
P611BNDRO1 82958 95523 9/22/2003 105 30 FLDCT 0.200 197 52 287
P611BNDRO1 82958 95523  9/22/2003 87 30 FLDCT 0.200 197 -91 287
P611BNDRO1 82958 95523  9/22/2003 69 30 FLDCT 0.200 197 -234 287
P611BNDRO1 82958 95523  9/22/2003 73 30 FLDCT 0.200 197 -202 287
P611BNDRO1 82958 95523  9/22/2003 84 30 FLDCT 0.200 197 -115 287
P611BNDRO1 82958 95523  9/22/2003 65 30 FLDCT 0.200 197 -266 287
P611BNDRO1 82958 95523  9/22/2003 69 30 FLDCT 0.200 197 -234 287
P611BNDRO1 82958 95523  9/22/2003 60 30 FLDCT 0.200 197 -306 287
P611BNDRO1 82958 95523  9/22/2003 67 30 FLDCT 0.200 197 -250 287
P611BNDRO1 82958 95523  9/22/2003 64 30 FLDCT 0.200 197 -274 287
P611BNDRO1 82958 95523  9/22/2003 77 30 FLDCT 0.200 197 -171 287
P611BNDRO1 82958 95523  9/22/2003 80 30 FLDCT 0.200 197 -147 287
P611BNDRO1 82958 95523 9/22/2003 102 30 FLDCT 0.200 197 28 287
P611BNDRO1 82958 95523 9/22/2003 124 30 FLDCT 0.200 197 202 287
P611BNDRO1 82958 95523  9/22/2003 129 30 FLDCT 0.200 197 242 287
P611BNDRO1 82958 95523 9/22/2003 179 30 FLDCT 0.200 197 639 287
P611BNDRO1 82958 95523 9/22/2003 160 30 FLDCT 0.200 197 488 287
P611BNDRO1 82958 95523 9/22/2003 167 30 FLDCT 0.200 197 544 287
P611BNDRO1 82958 95523 9/22/2003 158 30 FLDCT 0.200 197 472 287
P611BNDRO1 82958 95523  9/22/2003 182 30 FLDCT 0.200 197 663 287
Summary: Building Exteriors - Non DU Tunnel Roof Number 25
(Survey Package 04) Mean 204 dpm/100cm?

Maximum 933 dpm/100cm?®
Standard Deviation 434 dpm/100cm?
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Attachment B
Direct Beta Activity Measurements

o
o,

Count
M2350 Detector Logged Time Count Background  Activity MDA
Location Serial # Serial # Date counts (sec) Type Efficiency cpm dpm/1 00cm? dpm/100cm?
Building Exteriors: Non DU Tunnel
P611BNDUEX 82058 95523 9/22/2003 223 30 FLDCT 0.200 197 988 287
P611BNDUEX 82958 95523 9/22/2003 255 30 FLDCT 0.200 197 1242 287
P611BNDUEX 82958 95523 9/22/2003 212 30 FLDCT 0.200 197 901 287
P611BNDUEX 82058 95523 9/22/2003 185 30 FLDCT 0.200 197 687 287
P611BNDUEX 82958 95523 9/22/2003 226 30 FLDCT 0.200 197 1012 287
P611BNDUEX 82958 95523 9/22/2003 215 30 FLDCT 0.200 197 925 287
P611BNDUEX 82958 05523 9/22/2003 194 30 FLDCT 0.200 197 758 287
P611BNDUEX 82958 95523 9/22/2003 168 30 FLDCT 0.200 197 552 287
P611BNDUEX 82958 95523 9/22/2003 203 30 FLDCT 0.200 197 829 287
P611BNDUEX 82958 95523 9/22/2003 145 30 FLDCT 0.200 197 369 287
P611BNDUEX 82958 95523 9/22/2003 139 30 FLDCT 0.200 197 321 287
P611BNDUEX 82958 95523 9/22/2003 211 30 FLDCT 0.200 197 893 287
P611BNDUEX 82958 95523 9/22/2003 269 30 FLDCT 0.200 197 1353 287
P611BNDUEX 82958 95523 9/22/2003 213 30 FLDCT 0.200 197 909 287
P611BNDUEX 82958 95523 9/22/2003 215 30 FLDCT 0.200 197 925 287
P611BNDUEX 82058 95523 9/22/2003 189 30 FLDCT 0.200 197 718 287
P611BNDUEX 82958 95523 9/22/2003 201 30 FLDCT 0.200 197 813 287
P611BNDUEX 82958 95523 9/22/2003 183 30 FLDCT 0.200 197 671 287
P611BNDUEX 82958 95523 9/22/2003 202 30 FLDCT 0.200 197 821 287
P611BNDUEX 82958 95523 9/22/2003 201 30 FLDCT 0.200 197 813 287
Summary: Building Exteriors - Non DU Tunnel Number 20
(Survey Package 04) Mean 825 dpm/100cm?

Maximum 1353 dpm/100cm?
Standard Deviation 246 dpm/100cm?
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Attachment B
Direct Beta Activity Measurements

N

Count
M2350 Detector Logged Time Count Background  Activity MDA
Location Serial# Serial # Date counts (sec) Type Efficiency cpm dpm/1 00cm? dpm/1 00cm?
Storage Room
P611BSRFO01 98648 133988 9/21/2003 298 30 FLDCT 0.227 194 1405 251
P611BSRF01 98648 133988 9/21/2003 288 30 FLDCT 0.227 194 1336 251
P611BSRF01 98648 133988 9/21/2003 345 30 FLDCT 0.227 194 1734 251
P611BSRFO01 98648 133988 9/21/2003 336 30 FLDCT 0.227 194 1671 251
P611BSRF01 98648 133988 9/21/2003 272 30 FLDCT 0.227 194 1224 251
P611BSRF01 98648 133988 9/21/2003 403 30 FLDCT 0.227 194 2140 251
P611BSRFO01 98648 133988 9/21/2003 299 30 FLDCT 0.227 194 1412 251
P611BSRFO1 08648 133988 9/21/2003 297 30 FLDCT 0.227 194 1399 251
P611BSRF01 98648 133988 9/21/2003 325 30 FLDCT 0.227 194 1594 251
P611BSRF01 98648 133988 9/21/2003 207 30 FLDCT 0.227 194 769 251
P611BSRF01 98648 133988 9/21/2003 217 30 FLDCT 0.227 194 839 251
P611BSRF01 98648 133988 9/21/2003 400 30 FLDCT 0.227 194 2119 251
P611BSRF01 98648 133988 9/21/2003 211 30 FLDCT 0.227 194 797 251
P611BSRF01 98648 133988 9/21/2003 211 30 FLDCT 0.227 194 797 251
P611BSRF01 98648 133988 9/21/2003 412 30 FLDCT 0.227 194 2203 251
P611BSRWO01 98648 133988 9/21/2003 97 30 FLDCT 0.227 194 0 251
P611BSRWO01 98648 133988 9/21/2003 89 30 FLDCT 0.227 194 -56 251
P611BSRWO01 98648 133988 9/21/2003 104 30 FLDCT 0.227 194 49 251
P611BSRWO01 98648 133988 9/21/2003 99 30 FLDCT 0.227 194 14 251
P611BSRWO01 98648 133988 9/21/2003 116 30 FLDCT 0.227 194 133 251
P611BSRWO01 98648 133988 9/21/2003 109 30 FLDCT 0.227 194 84 251
P611BSRW01 98648 133988 9/21/2003 134 30 FLDCT 0.227 194 259 251
P611BSRW01 98648 133988 9/21/2003 190 30 FLDCT 0.227 194 650 251
P611BSRWO01 98648 133988 9/21/2003 81 30 FLDCT 0.227 194 -112 251
P611BSRWO01 98648 133988 9/21/2003 75 30 FLDCT 0.227 194 -154 251
P611BSRW01 98648 133988 9/21/2003 85 30 FLDCT 0.227 194 -84 251
P611BSRWO01 98648 133988 9/21/2003 77 30 FLDCT 0.227 194 -140 251
P611BSRWO01 98648 133988 9/21/2003 83 30 FLDCT 0.227 194 -98 251
P611BSRWO01 98648 133988 9/21/2003 69 30 FLDCT 0.227 194 -196 251
P611BSRWO01 98648 133988 9/21/2003 82 30 FLDCT 0.227 194 -105 251
P611BSRW01 08648 133988 9/21/2003 95 30 FLDCT 0.227 194 -14 251
P611BSRWO01 98648 133988 9/21/2003 79 30 FLDCT 0.227 194 -126 251
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Attachment B
Direct Beta Activity Measurements

i

Count
M2350 Detector Logged Time Count Background  Activity MDA
Location Serial # Serial # Date counts  (sec) Type Efficiency cpm dpm/100cm?® dpm/100cm?
P611BSRWO01 98648 133988 9/21/2003 87 30 FLDCT 0.227 194 -70 251
P611BSRWO01 08648 133988 9/21/2003 85 30 FLDCT 0.227 104 -84 251
P611BSRWO01 98648 133988 9/21/2003 92 30 FLDCT 0.227 194 -35 251
P611BSRWO01 98648 133988 9/21/2003 151 30 FLDCT 0.227 194 378 251
P611BSRWO01 98648 133988 9/21/2003 232 30 FLDCT 0.227 194 944 251
P611BSRWO01 98648 133988 9/21/2003 100 30 FLDCT 0.227 194 21 251
P611BSRWO01 98648 133988 9/21/2003 76 30 FLDCT 0.227 194 -147 251
P611BSRW01 98648 133988 9/21/2003 78 30 FLDCT 0.227 194 -133 251
P611BSRWO01 98648 133988 9/21/2003 72 30 FLDCT 0.227 194 -175 251
P611BSRWO01 98648 133988 9/21/2003 62 30 FLDCT 0.227 194 -245 251
P611BSRW02 98648 133988 9/21/2003 63 30 FLDCT 0.227 194 -238 251
P611BSRW02 98648 133988 9/21/2003 91 30 FLDCT 0.227 194 -42 251
P611BSRW02 98648 133988 9/21/2003 95 30 FLDCT 0.227 194 -14 251
P611BSRW02 98648 133988 9/21/2003 85 30 FLDCT 0.227 194 -84 251
P611BSRWO02 98648 133988 9/21/2003 81 30 FLDCT 0.227 194 -112 251
P611BSRW02 98648 133988 9/21/2003 99 30 FLDCT 0.227 194 14 251
P611BSRWO02 98648 133988 9/21/2003 92 30 FLDCT 0.227 194 -35 251
P611BSRWO02 98648 133988 9/21/2003 101 30 FLDCT 0.227 194 28 251
P611BSRW02 98648 133988 9/21/2003 98 30 FLDCT 0.227 194 7 251
P611BSRW02 98648 133988 9/21/2003 117 30 FLDCT 0.227 194 140 251
P611BSRWO02 98648 133988 9/21/2003 114 30 FLDCT 0.227 194 119 251
P611BSRW02 98648 133988 9/21/2003 94 30 FLDCT 0.227 194 -21 251
P611BSRW02 98648 133988 9/21/2003 133 30 FLDCT 0.227 194 252 251
P611BSRWO02 98648 133988 9/21/2003 119 30 FLDCT 0.227 194 154 251
P611BSRW02 98648 133988 9/21/2003 108 30 FLDCT 0.227 194 77 251
P611BSRW02 98648 133988 9/21/2003 86 30 FLDCT 0.227 194 -77 251
P611BSRWO02 98648 133988 9/21/2003 93 30 FLDCT 0.227 194 -28 251
P611BSRW02 98648 133988 9/21/2003 118 30 FLDCT 0.227 194 147 251
P611BSRW02 98648 133988 9/21/2003 105 30 FLDCT 0.227 194 56 251
P611BSRW02 98648 133988 9/21/2003 93 30 FLDCT 0.227 194 -28 251
P611BSRW02 986438 133988 9/21/2003 20 30 FLDCT 0.227 194 -49 251
P611BSRW02 98648 133988 9/21/2003 96 30 FLDCT 0.227 194 -7 251
P611BSRW02 98648 133988 9/21/2003 94 30 FLDCT 0.227 194 -21 251
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Location

P611BSRW02
P611BSRWO02
P611BSRW02
P611BSRW02
P611BSRWO02
P611BSRW02
P611BSRW02

Picatinny Building 611B

M2350
Serial #

98648
98648
98648
98648
98648
98648
98648

Detector
Serial #

133988
133988
133988
133988
133988
133988
133988

Date

9/21/2003
9/21/2003
9/21/2003
9/21/2003
9/21/2003
9/21/2003
9/21/2003

Summary: Storage Room
(Survey Package 05)

&

£

Attaci'lment B
Direct Beta Activity Measurements

Logged
counts

83
95
94
88
80
85
81

Count
Time
(sec)

30
30
30
30
30
30
30

Count
Type

FLDCT
FLDCT
FLDCT
FLDCT
FLDCT
FLDCT
FLDCT

Page 14 of 26

Efficiency

0.227
0.227
0.227
0.227
0.227
0.227
0.227

Background

cpm

194
194
194
194
194
194
194

Number
Mean
Maximum
Standard Deviation

™

Activity MDA
dpm/100cm? dpm/100cm?
98 251
14 251
21 251
-63 251
-119 251
-84 251
-112 251

72

302 dpm/100cm?
2203 dpm/100cm?
646 dpm/100cm?



L Attachment B
Direct Beta Activity Measurements

g,

Count
M2350 Detector Logged Time Count Background  Activity MDA
Location Serial # Serial # Date counts (sec) Type Efficiency cpm dpm/100cm’® dpm/100cm?
Structure 1: Structure Behind Indoor Storage Room
P611BTBS01 98648 133988 9/21/2003 123 30 FLDCT 0.227 194 182 251
P611BTBS01 98648 133988 9/21/2003 79 30 FLDCT 0.227 194 -126 251
P611BTBS01 98648 133988 9/21/2003 120 30 FLDCT 0.227 194 161 251
P611BTBS01 98648 133988 9/21/2003 78 30 FLDCT 0.227 194 -133 251
P611BTBS01 98648 133988 9/21/2003 116 30 FLDCT 0.227 194 133 251
P611BTBS01 98648 133988 9/21/2003 126 30 FLDCT 0.227 194 203 251
P611BTBS01 98648 133988 9/21/2003 104 30 FLDCT 0.227 194 49 251
P611BTBS01 98648 133988 9/21/2003 52 30 FLDCT 0.227 194 -315 251
P611BTBS01 98648 133988 9/21/2003 43 30 FLDCT 0.227 194 -378 251
P611BTBS01 98648 133988 9/21/2003 60 30 FLDCT 0.227 194 -259 251
P611BTBS01 98648 133988 9/21/2003 43 30 FLDCT 0.227 194 -378 251
P611BTBS01 938648 133988 9/21/2003 50 30 FLDCT 0.227 194 -329 251
Summary: Structure 1 - Structure Behind Indoor Storage Room Number 12
{Survey Package 05) Mean -99 dpm/100cm?

Maximum 203 dpm/100cm?
Standard Deviation 233 dpm/100cm?
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Attachment B
Direct Beta Activity Measurements

gy

Count
M2350 Detector Logged Time Count Background  Activity MDA
Location Serial# Serial # Date counts (sec) Type Efficiency cpm dpm/1 00cm? dpm/1 OOCm2
Structure 2: Structure Adjacent to Bunker
P611BTBS02 98648 133988 9/21/2003 202 30 FLDCT 0.227 194 734 251
P611BTBS02 98648 133988 9/21/2003 179 30 FLDCT 0.227 194 573 251
P611BTBS02 08648 133988 9/21/2003 72 30 FLDCT 0.227 194 -175 251
P611BTBS02 08648 133988 9/21/2003 92 30 FLDCT 0.227 194 -35 251
P611BTBS02 98648 133988 9/21/2003 105 30 FLDCT 0.227 194 56 251
P611BTBS02 98648 133988 9/21/2003 119 30 FLDCT 0.227 194 154 251
P611BTBS02 98648 133988 9/21/2003 101 30 FLDCT 0.227 194 28 251
P611BTBS02 98648 133988 9/21/2003 107 30 FLDCT 0.227 194 70 251
P611BTBS02 98648 133988 9/21/2003 81 30 FLDCT 0.227 194 -112 251
P611BTBS02 08648 133988 9/21/2003 92 30 FLDCT 0.227 194 -35 251
P611BTBS02 08648 133988 9/21/2003 89 30 FLDCT 0.227 194 -56 251
P611BTBS02 98648 133988 9/21/2003 82 30 FLDCT 0.227 194 -105 251
Summary: Structure 2 - Structure Adjacent to Bunker Number 12
(Survey Package 05) Mean 91 dpm/100cm?

Maximum 734 dpm/100cm?®
Standard Deviation 280 dpm/100cm?
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Attaci'\ment B
Direct Beta Activity Measurements

Count
M2350 Detector Logged Time Count Background
Location Serial# Serial # Date counts (sec) Type Efficiency cpm
Structure 3: Crane

P611BSRS03 98648 133988 9/21/2003 75 30 FLDCT 0.227 194
P611BSRS03 98648 133988 9/21/2003 71 30 FLDCT 0.227 194
P611BSRS03 98648 133988 9/21/2003 71 30 FLDCT 0.227 194
P611BSRS03 98648 133988 9/21/2003 67 30 FLDCT 0.227 194

Summary: Structure 3 - Crane Number

(Survey Package 05) Mean

Maximum
Standard Deviation
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Activity

e m.ﬂ(
!

MDA

dpm/100cm? dpm/100cm?

-154
-182
-182
-210

182
-154
23

251
251
251
251

dpm/100cm?
dpm/100cm?
dpm/100cm?
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Attachment B
Direct Beta Activity Measurements

i,

e,

Count
M2350 Detector Logged Time Count Background  Activity MDA
Location Serial# Serial # Date counts (sec) Type Efficiency cpm dpm/1 00cm? d pm/1 00cm?
Electrical Storage Shelter 1 Interior
P611BES1IN 82958 95523  9/24/2003 96 30 FLDCT 0.200 200 -32 289
P611BES1IN 82958 95523  9/24/2003 85 30 FLDCT 0.200 200 -119 289
P611BES1IN 82958 95523  9/24/2003 98 30 FLDCT 0.200 200 -16 289
P611BES1IN 82958 95523  9/24/2003 101 30 FLDCT 0.200 200 8 289
P611BES1IN 82958 95523  9/24/2003 112 30 FLDCT 0.200 200 95 289
P611BES1IN 82958 95523  9/24/2003 96 30 FLDCT 0.200 200 -32 289
P611BES1IN 82958 95523  9/24/2003 70 30 FLDCT 0.200 200 -238 289
P611BES1IN 82958 95523  9/24/2003 101 30 FLDCT 0.200 200 8 289
P611BES1IN 82958 95523  9/24/2003 89 30 FLDCT 0.200 200 -87 289
P611BES1IN 82958 95523  9/24/2003 72 30 FLDCT 0.200 200 -222 289
P611BES1IN 82958 95523  9/24/2003 117 30 FLDCT 0.200 200 135 289
P611BES1IN 82958 95523  9/24/2003 117 30 FLDCT 0.200 200 135 289
P611BES1IN 82958 95523 9/24/2003 113 30 FLDCT 0.200 200 103 289
P611BES1IN 82958 95523  9/24/2003 102 30 FLDCT 0.200 200 16 289
P611BES1IN 82958 95523  9/24/2003 104 30 FLDCT 0.200 200 32 289
P611BES1IN 82958 95523  9/24/2003 111 30 FLDCY 0.200 200 87 289
Summary: Electrical Storage Shelter 1 Interior Number 16
(Survey Package 06) Mean -8 dpm/100cm?®

Maximum 135 dpm/100cm?
Standard Dev 114 dpm/100cm?
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Attachment B
Direct Beta Activity Measurements

Count
M2350 Detector Logged Time Count Background  Activity MDA
Location Serial # Serial # Date counts  (sec) Type Efficiency cpm dpm/100cm? d pm/1 00cm?
Electrical Storage Shelter 2 Interior
P611BES2IN 82958 95523  9/24/2003 97 30 FLDCT 0.200 200 -24 289
P611BES2IN 82958 95523  9/24/2003 81 30 FLDCT 0.200 200 -151 289
P611BES2IN 82958 95523  9/24/2003 93 30 FLDCT 0.200 200 -56 289
P611BES2IN 82958 95523  9/24/2003 92 30 FLDCT 0.200 200 -63 289
P611BES2IN 82958 95523 9/24/2003 102 30 FLDCT 0.200 200 16 289
P611BES2IN 82958 95523  9/24/2003 95 30 FLDCT 0.200 200 -40 289
P611BES2IN 82958 95523 9/24/2003 100 30 FLDCT 0.200 200 0 289
P611BES2IN 82958 95523  9/24/2003 82 30 FLDCT 0.200 200 -143 289
P611BES2IN 82958 95523  9/24/2003 74 30 FLDCT 0.200 200 -206 289
P611BES2IN 82958 95523  9/24/2003 90 30 FLDCT 0.200 200 -79 289
P611BES2IN 82958 95523 9/24/2003 125 30 FLDCT 0.200 200 198 289
P611BES2IN 82958 95523 9/24/2003 157 30 FLDCT 0.200 200 452 289
P611BES2IN 82958 95523 9/24/2003 152 30 FLDCT 0.200 200 413 289
P611BES2IN 82958 95523 9/24/2003 114 30 FLDCT 0.200 200 111 289
P611BES2IN 82958 955623 9/24/2003 131 30 FLDCT 0.200 200 246 289
P611BES2IN 82958 95523  9/24/2003 122 30 FLDCT 0.200 200 175 289
Summary: Electrical Storage Shelter 2 Interior Number 16
(Survey Package 06) Mean 53 dpm/100cm?

Maximum 452 dpm/100cm?
Standard Deviation 196 dpm/100cm?
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Attachiment B
Direct Beta Activity Measurements

= *M%

Count
M2350 Detector Logged Time Count Background  Activity MDA
Location Serial # Serial # Date counts (sec) Type Efficiency cpm dpm/1 00cm? dpm/1 00cm?
Electrical Storage Shelter 1 Exterior
P611BES1EX 82958 95523 9/23/2003 89 30 FLDCT 0.200 200 -87 289
P611BES1EX 82958 95523 9/23/2003 93 30 FLDCT 0.200 200 -56 289
P611BES1EX 82958 95523 9/23/2003 105 30 FLDCT 0.200 200 40 289
P611BES1EX 82958 95523 9/23/2003 97 30 FLDCT 0.200 200 -24 289
P611BES1EX 82958 95523  9/23/2003 105 30 FLDCT 0.200 200 40 289
P611BES1EX 82958 95523 9/23/2003 93 30 FLDCT 0.200 200 -56 289
P611BES1EX 82958 95523 9/23/2003 79 30 FLDCT 0.200 200 -167 289
P611BES1EX 82958 95523 9/23/2003 66 30 FLDCT 0.200 200 -270 289
P611BES1EX 82958 95523 9/23/2003 127 30 FLDCT 0.200 200 214 289
P611BES1EX 82958 95523 9/23/2003 96 30 FLDCT 0.200 200 -32 289
P611BES1EX 82958 95523 9/23/2003 104 30 FLDCT 0.200 200 32 289
P611BES1EX 82958 95523  9/23/2003 167 30 FLDCT 0.200 200 532 289
P611BES1EX 82958 95523  9/23/2003 145 30 FLDCT 0.200 200 357 289
P611BES1EX 82958 95523 9/23/2003 128 30 FLDCT 0.200 200 222 289
Summary: Electrical Storage Shelter 1 Exterior Number 14
(Survey Package 07) Mean 53 dpm/100cm?

Maximum 532 dpm/100cm?
Standard Deviation 212 dpm/100cm?
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Attachment B
Direct Beta Activity Measurements

Count
M2350 Detector Logged Time Count Background  Activity MDA
Location Serial# Serial # Date counts  (sec) Type Efficiency cpm dpm/1 00cm? dpm/1 00cm?
Electrical Storage Shelter 2 Exterior
P611BES2EX 82958 95523 9/23/2003 106 30 FLDCT 0.200 200 48 289
P611BES2EX 82958 95523 9/23/2003 88 30 FLDCT 0.200 200 -95 289
P611BES2EX 82958 95523 9/23/2003 94 30 FLDCT 0.200 200 -48 289
P611BES2EX 82958 95523  9/23/2003 75 30 FLDCT 0.200 200 -198 289
P611BES2EX 82958 95523 9/23/2003 108 30 FLDCT 0.200 200 63 289
P611BES2EX 82958 95523  9/23/2003 85 30 FLDCT 0.200 200 -119 289
P611BES2EX 82958 95523  9/23/2003 79 30 FLDCT 0.200 200 -167 289
P611BES2EX 82958 95523  9/23/2003 95 30 FLDCT 0.200 200 -40 289
P611BES2EX 82958 95523  9/23/2003 20 30 FLDCT 0.200 200 -79 289
P611BES2EX 82958 95523 9/23/2003 82 30 FLDCT 0.200 200 -143 289
P611BES2EX 82958 95523  9/23/2003 89 30 FLDCT 0.200 200 -87 289
P611BES2EX 82958 95523 9/23/2003 79 30 FLDCT 0.200 200 -167 289
P611BES2EX 82958 95523  9/23/2003 88 30 FLDCT 0.200 200 -95 289
Electrical Storage Sheilter 2 Exterior Number 13

(Survey Package 07) Mean -87 dpm/100cm?

Maximum 63 dpm/100cm?

Standard Deviation 79 dpm/100cm?
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Attachment B
Direct Beta Activity Measurements

. »m.,\

Count
M2350 Detector Logged Time Count Background  Activity MDA
Location Serial # Serial # Date counts  (sec) Type Efficiency cpm dpm/100cm® dpm/100cm?®
Bunker Beyond the Non DU Tunnel Interior
P611BBUNIN 98648 133988 9/22/2003 181 30 FLDCT 0.200 237 496 313
P611BBUNIN 98648 133988 9/22/2003 170 30 FLDCT 0.200 237 409 313
P611BBUNIN 98648 133988 9/22/2003 170 30 FLDCT 0.200 237 409 313
P611BBUNIN 98648 133988 9/22/2003 166 30 FLDCT 0.200 237 377 313
P611BBUNIN 98648 133988 9/22/2003 156 30 FLDCT 0.200 237 298 313
P611BBUNIN 98648 133988 9/22/2003 173 30 FLDCT 0.200 237 433 313
P611BBUNIN 98648 133988 9/22/2003 171 30 FLDCT 0.200 237 417 313
P611BBUNIN 98648 133988 9/22/2003 196 30 FLDCT 0.200 237 615 313
P611BBUNIN 98648 133988 9/22/2003 174 30 FLDCT 0.200 237 440 313
P611BBUNIN 98648 133988 9/22/2003 187 30 FLDCT 0.200 237 544 313
P611BBUNIN 98648 133988 9/22/2003 184 30 FLDCT 0.200 237 520 313
P611BBUNIN 98648 133988 9/22/2003 167 30 FLDCT 0.200 237 385 313
P611BBUNIN 98648 133988 9/22/2003 188 30 FLDCT 0.200 237 552 313
P611BBUNIN 98648 133988 9/22/2003 160 30 FLDCT 0.200 237 329 313
P611BBUNIN 98648 133988 9/22/2003 163 30 FLDCT 0.200 237 353 313
P611BBUNIN 98648 133988 9/22/2003 158 30 FLDCT 0.200 237 313 313
P611BBUNIN 98648 133988 9/22/2003 167 30 FLDCT 0.200 237 385 313
P611BBUNIN 98648 133988 9/22/2003 157 30 FLDCT 0.200 237 306 313
P611BBUNIN 98648 133988 9/22/2003 179 30 FLDCT 0.200 237 480 313
P611BBUNIN 98648 133988 9/22/2003 176 30 FLDCT 0.200 237 456 313
P611BBUNIN 98648 133988 9/22/2003 173 30 FLDCT 0.200 237 433 313
P611BBUNIN 98648 133988 9/22/2003 186 30 FLDCT 0.200 237 536 313
P611BBUNIN 98648 133988 9/22/2003 178 30 FLDCT 0.200 237 472 313
P611BBUNIN 98648 133988 9/22/2003 177 30 FLDCT 0.200 237 464 313
P611BBUNIN 08648 133988 9/22/2003 174 30 FLDCT 0.200 237 440 313
P611BBUNIN 98648 133988 9/22/2003 184 30 FLDCT 0.200 237 520 313
P611BBUNIN 98648 133988 9/22/2003 176 30 FLDCT 0.200 237 456 313
P611BBUNIN 98648 133988 9/22/2003 198 30 FLDCT 0.200 237 631 313
P611BBUNIN 98648 133988 9/22/2003 199 30 FLDCT 0.200 237 639 313
P611BBUNIN 98648 133988 9/22/2003 204 30 FLDCT 0.200 237 679 313
P611BBUNIN 98648 133988 9/22/2003 164 30 FLDCT 0.200 237 361 313
P611BBUNIN 98648 133988 9/22/2003 198 30 FLDCT 0.200 237 631 313
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Attachment B
Direct Beta Activity Measurements

S,

Count
M2350 Detector Logged Time Count Background  Activity MDA
Location Serial# Serial # Date counts  (sec) Type Efficiency cpm dpm/100cm?® dpm/100cm?
P611BBUNIN 98648 133988 9/22/2003 178 30 FLDCT 0.200 237 472 313
P611BBUNIN 98648 133988 9/22/2003 174 30 FLDCT 0.200 237 440 313
P611BBUNIN 98648 133988 9/22/2003 206 30 FLDCT 0.200 237 694 313
P611BBUNIN 98648 133988 9/22/2003 195 30 FLDCT 0.200 237 607 313
P611BBUNIN 98648 133988 9/22/2003 159 30 FLDCT 0.200 237 321 313
P611BBUNIN 98648 133988 9/22/2003 181 30 FLDCT 0.200 237 496 313
P611BBUNIN 98648 133988 9/22/2003 157 30 FLDCT 0.200 237 306 313
P611BBUNIN 98648 133988 9/22/2003 177 30 FLDCT 0.200 237 464 313
P611BBUNIN 98648 133988 9/22/2003 182 30 FLDCT 0.200 237 504 313
P611BBUNIN 98648 133988 9/22/2003 182 30 FLDCT 0.200 237 504 313
P611BBUNIN 98648 133988 9/22/2003 395 30 FLDCT 0.200 237 2194 313
P611BBUNIN 98648 133988 9/22/2003 197 30 FLDCT 0.200 237 623 313
P611BBUNIN 98648 133988 9/22/2003 173 30 FLDCT 0.200 237 433 313
P611BBUNIN 98648 133988 9/22/2003 171 30 FLDCT 0.200 237 417 313
P611BBUNIN 98648 133988 9/22/2003 187 30 FLDCT 0.200 237 544 313
P611BBUNIN 98648 133988 9/22/2003 189 30 FLDCT 0.200 237 560 313
P611BBUNIN 98648 133988 9/22/2003 176 30 FLDCT 0.200 237 456 313
P611BBUNIN 98648 133988 9/22/2003 178 30 FLDCT 0.200 237 472 313
P611BBUNIN 98648 133988 9/22/2003 188 30 FLDCT 0.200 237 552 313
P611BBUNIN 98648 133988 9/22/2003 187 30 FLDCT 0.200 237 544 313
P611BBUNIN 98648 133988 9/22/2003 170 30 FLDCT 0.200 237 409 313
P611BBUNIN 98648 133988 9/22/2003 198 30 FLDCT 0.200 237 631 313
P611BBUNIN 98648 133988 9/22/2003 215 30 FLDCT 0.200 237 766 313
P611BBUNIN 98648 133988 9/22/2003 180 30 FLDCT 0.200 237 488 313
P611BBUNIN 98648 133988 9/22/2003 212 30 FLDCT 0.200 237 742 313
P611BBUNIN 98648 133988 9/22/2003 206 30 FLDCT 0.200 237 694 313
P611BBUNIN 98648 133988 9/22/2003 212 30 FLDCT 0.200 237 742 313
P611BBUNIN 98648 133988 9/22/2003 184 30 FLDCT 0.200 237 520 313
P611BBUNIN 98648 133988 9/22/2003 174 30 FLDCT 0.200 237 440 313
P611BBUNIN 98648 133988 9/22/2003 226 30 FLDCT 0.200 237 853 313
P611BBUNIN 98648 133988 9/22/2003 200 30 FLDCT 0.200 237 647 313
P611BBUNIN 98648 133988 9/22/2003 232 30 FLDCT 0.200 237 901 313
P611BBUNIN 98648 133988 9/22/2003 224 30 FLDCT 0.200 237 837 313
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Attachment B
Direct Beta Activity Measurements

Count
M2350 Detector Logged Time Count Background  Activity MDA
Location Serial # Serial # Date counts (sec) Type Efficiency cpm dpm/100cm? dpm/100cm?
P611BBUNIN 98648 133988 9/22/2003 209 30 FLDCT 0.200 237 718 313
P611BBUNIN 98648 133988 9/22/2003 201 30 FLDCT 0.200 237 655 313
P611BBUNIN 98648 133988 9/22/2003 189 30 FLDCT 0.200 237 560 313
P611BBUNIN 98648 133988 9/22/2003 185 30 FLDCT 0.200 237 528 313
P611BBUNIN 98648 133988 9/22/2003 233 30 FLDCT 0.200 237 909 313
P611BBUNIN 98648 133988 9/22/2003 211 30 FLDCT 0.200 237 734 313
P611BBUNIN 98648 133988 9/22/2003 224 30 FLDCT 0.200 237 837 313
P611BBUNIN 98648 133988 9/22/2003 202 30 FLDCT 0.200 237 663 313
P611BBUNIN 98648 133988 9/22/2003 194 30 FLDCT 0.200 237 599 313
P611BBUNIN 98648 133988 9/22/2003 213 30 FLDCT 0.200 237 750 313
P611BBUNIN 98648 133988 9/22/2003 212 30 FLDCT 0.200 237 742 313
P611BBUNIN 98648 133988 9/22/2003 214 30 FLDCT 0.200 237 758 313
P611BBUNIN 98648 133988 9/22/2003 208 30 FLDCT 0.200 237 710 313
P611BBUNIN 98648 133988 9/22/2003 190 30 FLDCT 0.200 237 567 313
P611BBUNIN 98648 133988 9/22/2003 237 30 FLDCT 0.200 237 940 313
Summary: Bunker Beyond the Non DU Tunnel Interior Number 80
(Survey Package 09) Mean 572 dpm/100cm?

Maximum 2194 dpm/100cm?
Standard Deviation 240 dpm/100cm?
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Direct Beta Activity Measurements
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Count
M2350 Detector Logged Time Count Background  Activity MDA
Location Serial#  Serial # Date counts  (sec) Type Efficiency cpm dpm/100cm? dpm/100cm?
Bunker Beyond the Non DU Tunnel Exterior
P611BBUNEX 98648 133988 9/22/2003 367 60 FLDCT 0.2 237 516 222
P611BBUNEX 98648 133988 9/22/2003 342 60 FLDCT 0.2 237 417 222
P611BBUNEX 98648 133988 9/22/2003 331 60 FLDCT 0.2 237 373 222
P611BBUNEX 98648 133988 9/22/2003 358 60 FLDCT 0.2 237 480 222
P611BBUNEX 98648 133988 9/22/2003 373 60 FLDCT 0.2 237 540 222
P611BBUNEX 98648 133988 9/22/2003 321 60 FLDCT 0.2 237 333 222
P611BBUNEX 98648 133988 9/22/2003 186 30 FLDCT 0.200 237 536 313
P611BBUNEX 98648 133988 9/22/2003 172 30 FLDCT 0.200 237 425 313
P611BBUNEX 98648 133988 9/22/2003 176 30 FLDCT 0.200 237 456 313
P611BBUNEX 98648 133988 9/22/2003 172 30 FLDCT 0.200 237 425 313
P611BBUNEX 98648 133988 9/22/2003 149 30 FLDCT 0.200 237 242 313
P611BBUNEX 98648 133988 9/22/2003 136 30 FLDCT 0.200 237 139 313
P611BBUNEX 98648 133988 9/22/2003 151 30 FLDCT 0.200 237 258 313
P611BBUNEX 98648 133988 9/22/2003 177 30 FLDCT 0.200 237 464 313
P611BBUNEX 98648 133988 9/22/2003 187 30 FLDCT 0.200 237 544 313
P611BBUNEX 98648 133988 9/22/2003 181 30 FLDCT 0.200 237 496 313
P611BBUNEX 98648 133988 9/22/2003 179 30 FLDCT 0.200 237 480 313
P611BBUNEX 98648 133988 9/22/2003 175 30 FLDCT 0.200 237 448 313
P611BBUNEX 98648 133988 9/22/2003 214 30 FLDCT 0.200 237 758 313
P611BBUNEX 98648 133988 9/22/2003 187 30 FLDCT 0.200 237 544 313
P611BBUNEX 98648 133988 9/22/2003 173 30 FLDCT 0.200 237 433 313
P611BBUNEX 98648 133988 9/22/2003 212 30 FLDCT 0.200 237 742 313
P611BBUNEX 98648 133988 9/22/2003 190 30 FLDCT 0.200 237 567 313
P611BBUNEX 98648 133988 9/22/2003 195 30 FLDCT 0.200 237 607 313
P611BBUNEX 98648 133988 9/22/2003 223 30 FLDCT 0.200 237 829 313
P611BBUNEX 98648 133988 9/22/2003 148 30 FLDCT 0.200 237 234 313
P611BBUNEX 98648 133988 9/22/2003 167 30 FLDCT 0.200 237 385 313
P611BBUNEX 98648 133988 9/22/2003 177 30 FLDCT 0.200 237 464 313
P611BBUNEX 98648 133988 9/22/2003 163 30 FLDCT 0.200 237 353 313
P611BBUNEX 98648 133988 9/22/2003 139 30 FLDCT 0.200 237 163 313
P611BBUNEX 98648 133988 9/22/2003 142 30 FLDCT 0.200 237 187 313
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Direct Beta Activity Measurements

Count
M2350 Detector Logged Time Count Background  Activity MDA
Location Serial # Serial # Date counts (sec) Type Efficiency cpm dpm/100cm? dpm/100cm?
P611BBUNEX 98648 133988 9/22/2003 166 30 FLDCT 0.200 237 377 313
P611BBUNEX 98648 133988 9/22/2003 172 30 FLDCT 0.200 237 425 313
P611BBUNEX 98648 133988 9/22/2003 177 30 - FLDCT 0.200 237 464 313
P611BBUNEX 08648 133988 9/22/2003 210 30 FLDCT 0.200 237 726 313
P611BBUNEX 08648 133988 9/22/2003 211 30 FLDCT 0.200 237 734 313
P611BBUNEX 98648 133988 9/22/2003 198 30 FLDCT 0.200 237 631 313
P611BBUNEX 08648 133988 9/22/2003 175 30 FLDCT 0.200 237 448 313
P611BBUNEX 98648 133988 9/22/2003 220 30 FLDCT 0.200 237 806 313
P611BBUNEX 98648 133988 9/22/2003 210 30 FLDCT 0.200 237 726 313
P611BBUNEX 98648 133988 ©/22/2003 220 30 FLDCT 0.200 237 806 313
P611BBUNEX 08648 133988 9/22/2003 180 30 FLDCT 0.200 237 488 313
P611BBUNEX 98648 133988 9/22/2003 189 30 FLDCT 0.200 237 560 313
P611BBUNEX 98648 133988 9/22/2003 214 30 FLDCT 0.200 237 758 313
P611BBUNEX 98648 133988 9/22/2003 198 30 FLDCT 0.200 237 631 313
P611BBUNEX 98648 133988 9/22/2003 175 30 FLDCT 0.200 237 448 313
P611BBUNEX 98648 133988 9/22/2003 114 30 FLDCT 0.200 237 -36 313
P611BBUNEX 08648 133988 9/22/2003 171 30 FLDCT 0.200 237 417 313
P611BBUNEX 98648 133988 9/22/2003 172 30 FLDCT 0.200 237 425 313
P611BBUNEX 98648 133988 9/22/2003 181 30 FLDCT 0.200 237 496 313
P611BBUNEX 98648 133988 9/22/2003 194 30 FLDCT 0.200 237 599 313
P611BBUNEX 98648 133988 9/22/2003 193 30 FLDCT 0.200 237 591 313
P611BBUNEX 98648 133988 9/22/2003 194 30 FLDCT 0.200 237 599 313
P611BBUNEX 98648 133988 9/22/2003 173 30 FLDCT 0.200 237 433 313
P611BBUNEX 08648 133988 9/22/2003 188 30 FLDCT 0.200 237 552 313
P611BBUNEX 98648 133988 9/22/2003 216 30 FLDCT 0.200 237 774 313
P611BBUNEX 98648 133988 9/22/2003 210 30 FLDCT 0.200 237 726 313
P611BBUNEX 98648 133988 9/22/2003 179 30 FLDCT 0.200 237 480 313
P611BBUNEX 98648 133988 9/22/2003 196 30 FLDCT 0.200 237 615 313
Summary: Bunker Beyond the Non DU Tunnel Exterior Number 59
(Survey Package 09) Mean 501 dpm/100cm?

Maximum 829 dpm/100cm?
Standard Deviation 179 dpm/100cm?
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Attachment C

Removable Beta and Alpha Activity



BETA ACTIVITY
instrument Type BC-4
Serial Number 816
Calibration Due Date 5/27/2004
Efficiency (cpd) 0.234
BKG Count Time (min) 20
BKG (cpm) 26
Sample Count Time (min) 1
MDA (dpm/100 cm*2) 85
Number Location Gross Counts
counts

1 DUTFO01A 23

3 DUTFO1C 40

4 DUTFO01D 31
5 DUTFO1E 27

1 DUTWO1A 34

2 DUTWO1A 32
3 DUTWO01A 32

4 DUTWO1A 31

1 DUTWO1B 29

2 DUTWO01B 23
3 DUTWO01B 22
4 DUTWO01B 37

1 DUTWO01C 23

2 DUTWO01C 28
3 DUTWO01C 32
4 DUTWO1C 25

1 DUTWO01D 30

2 DUTWO01D 43

3 DUTWO01D 24
4 DUTWO01D 27

Picatinny Building 611B

Attacnment C
Removable Alpha and Beta Activity

DU Tunnel - Package 1

{

Activity
dpm/100 cmA2

-13
60
21
4
34
26
26
21
13
-13
-17
47
-13
9
26
-4
17
73
-9
4
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ALPHA ACTIVITY
Instrument Type SAC-4
Serial Number 1169
Calibration Due Date 5/27/2004
Efficiency (cpd) 0.34
BKG Count Time (min) 20
BKG (cpm) 0.4
Sample Count Time (min) 1
MDA (dpm/100 cm”2) 14
Number Location Gross Counts
counts
1 DUTFO1A 0
3 DUTF01C 1
4 DUTF01D 0
5 DUTFO1E 0
1 DUTWO1A 0
2 DUTWO1A 1
3 DUTWO1A 1
4 DUTWO1A 0
1 DUTWO1B 1
2 DUTWO01B 2
3 DUTWO01B 2
4 DUTWO01B 1
1 DUTWO01C 1
2 DUTWO1C 0
3 DUTWO01C 1
4 DUTWO01C 2
1 DUTWO01D 0
2 DUTWO01D 3
3 DUTWO01D 0
4 DUTWO1D 0

BN

Activity
dpm/100 cm*2

1
2
-1
-1
1
2
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Number

P ON_ODRON-22BRON-

Picatinny Building 611B

Location

DUTWO1E
DUTWO1E
DUTWO1E
DUTWO1E
DUTWO1F
DUTWO1F
DUTWO1F
DUTWO1F
DUTWO1F
DUTWO1G
DUTWO1G
DUTWO01G
DUTWO01G

Gross Counts
counts

27
31
22
29
50
32
27
34
30
20
21
26
28

NUM
MEAN
MAX
STDEV

Atta:;hment C _
Removable Alpha and Beta Activity

o
g

Activity
dpm/100 cmA2

4
21
17
13
103
26
4
34
17
-26
-21
0]
9

33
15
103
28
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Number

B ON_LORON-2P2ON--

Location

DUTWO1E
DUTWO1E
DUTWO1E
DUTWO1E
DUTWO1F
DUTWO1F
DUTWO1F
DUTWO1F
DUTWO1F
DUTWO01G
DUTWO01G
DUTWO01G
DUTWO01G

Gross Counts
counts

S G N I O % e G o' T G W N

NUM
MEAN
MAX
STDEV

Activity
dpm/100 cmA*2

2

11
2

11
22
2

-1
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33

22
5
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Attaéhment C

Removable Alpha and Beta Activity

Non DU Tunnel - Package 2

BETA ACTIVITY
Instrument Type BC-4
Serial Number 816
Calibration Due Date 5/27/2004
Efficiency (cpd) 0.234
BKG Count Time (min) 20
BKG (cpm) 26
Sample Count Time (min) 1
MDA (dpm/100 cmA2) 85
Number Location Gross Counts Activity
counts dpm/100 cmA2
1 NonDUTFO01 23 -13
2 NonDUTFO1 38
3 NonDUTFO1 28 9
4 NonDUTFQ1 27 4
5 NonDUTFO1 33 30
6 NonDUTFO1 28 9
7 NonDUTFO01 29 13
8 NonDUTFO1 25 -4
9 NonDUTFO01 27 4
10 NonDUTFO1 26 0
11 NonDUTFO1 27 4
12 NonDUTFO01 22 -17
13 NonDUTFO1 29 13
14 NonDUTFO01 24 -9
15 NonDUTFO01 26 0
1 NonDUTWO1A 28 9
2 NonDUTWO1A 34 34
3 NonDUTWO1A 32 26

Picatinny Building 611B
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ALPHA ACTIVITY
Instrument Type SAC-4
Serial Number 1169
Calibration Due Date 5/27/2004
Efficiency (cpd) 0.34
BKG Count Time (min) 20
BKG (cpm) 0.4
Sample Count Time (min) 1
MDA (dpm/100 cm”2) 14
Number Location  Gross Counts
counts
1 NonDUTFO01 1
2 NonDUTFO01 0
3 NonDUTFO01 0
4 NonDUTFO1 0
5 NonDUTF01 0
6 NonDUTFO1 0
7 NonDUTF01 1
8 NonDUTFO1 0
9 NonDUTFO1 0
10 NonDUTFO1 0
11 NonDUTFO1 0
12 NonDUTFO1 0
13 NonDUTFO01 2
14 NonDUTFO01 0
15 NonDUTFO01 0
1 NonDUTWO1A 0
2 NonDUTWO1A 0
3 NonDUTWO1A 0

Activity
dpm/100 cm*2

2

1
1
-1
-1
2
1
-1
-1
1
-
5
-1
-1
1
1
-1



N

Number
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Picatinny Building 611B

Location

NonDUTWO1A
NonDUTWO1A
NonDUTWO1A
NonDUTWO1A
NonDUTWO01A
NonDUTWO1A
NonDUTWO01A
NonDUTWO1A
NonDUTWO01A
NonDUTWO1A
NonDUTWO1A
NonDUTWO1A
NonDUTWO1A
NonDUTWO1A
NonDUTWO1A
NonDUTWO1A
NonDUTWO1A
NonDUTWO1A
NonDUTWO1A
NonDUTWO1A
NonDUTWO1A
NonDUTWO01A
NonDUTWO1A
NonDUTWO01B
NonDUTWO01B
NonDUTWO01B
NonDUTWO01B
NonDUTWO01B
NonDUTWO01B
NonDUTWO01B
NonDUTWO01B
NonDUTWO01B
NonDUTWO01B
NonDUTWO01B
NonDUTWO01B

Gross Counts
counts
34
29
25
35
19
18
31
17
31
28
22
26
35
27
30
31
30
16
31
30
29
27
31
27
23
28
34
32
20
19
13
36
22
20

i

Location

NonDUTWO1A
NonDUTWO01A
NonDUTWO1A
NonDUTWO1A
NonDUTWO1A
NonDUTWO01A
NonDUTWO01A
NonDUTWO1A
NonDUTWO1A
NonDUTWO1A
NonDUTWO1A
NonDUTWO01A
NonDUTWO1A
NonDUTWO1A
NonDUTWO01A
NonDUTWO1A
NonDUTWO01A
NonDUTWO01A
NonDUTWO1A
NonDUTWO1A
NonDUTWO1A
NonDUTWO1A
NonDUTWO1A
NonDUTWO01B
NonDUTWO01B
NonDUTWO01B
NonDUTWO01B
NonDUTWO01B
NonDUTWO01B
NonDUTWO01B
NonDUTWO01B
NonDUTWO01B
NonDUTWO01B
NonDUTWO01B

£
Attachment C
Removable Alpha and Beta Activity
Activity Number
dpm/100 cmA2

34 4
13 5
-4 6
38 7
-30 8
-34 9
21 10
-38 1
21 12
9 13
-17 14
0 15
38 16
4 17
17 18
21 19
17 20
-43 21
21 22
17 23
13 24
4 25
21 26
4 6
-13 7
9 8
34 9
26 10
-26 11
-30 12
-56 13
43 14
-17 15
-26 16
-4 17

25
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NonDUTW01B

Gross Counts
counts

2, RO 22 ONON-2 0 2000000 2000 A0 A 2000000000

Activity
dpm/100 cm*2
-1
-1
-1
-1
-1
-1
-1
-1
-1
2
2
-1
2
-1
-1
-1
2
-1
-1
-1
-1
-1
-1
2
-1
2
5
-1
5
-1
2
2
-1
2
2
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18
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24
25
26
27
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Location

NonDUTWO01B
NonDUTWOQ01B
NonDUTWO01B
NonDUTWO01B
NonDUTWO01B
NonDUTWO01B
NonDUTWO01B
NonDUTWO01B
NonDUTCO1A
NonDUTCO1A
NonDUTCO1A
NonDUTCO1A
NonDUTCO1A
NonDUTCO1A
NonDUTCO1A
NonDUTCO1A
NonDUTCO1A
NonDUTCO1A
NonDUTCO1A
NonDUTCO01A
NonDUTCO01B
NonDUTCO01B
NonDUTCO01B
NonDUTC01B
NonDUTCO01B
NonDUTC01B
NonDUTCO01B
NonDUTC01B
NonDUTCO01B
NonDUTCO01B
NonDUTC01B
NonDUTCO01B
NonDUTCO01B

Gross Counts
counts
35
34
31
44
40
31
22
36
24
18
21
15
28
17
39
26
39
30
25
27
29
20
36
31
26
22
31
30
19
22
25
36

c

Attac\hm

entC

Location

NonDUTWO01B
NonDUTWO01B
NonDUTWO01B
NonDUTWO01B
NonDUTWO01B
NonDUTW01B
NonDUTWO01B
NonDUTWO01B
NonDUTCO1A
NonDUTCO01A
NonDUTCO1A
NonDUTCO1A
NonDUTCO1A
NonDUTCO1A
NonDUTCO1A
NonDUTCO1A
NonDUTCO1A
NonDUTCO1A
NonDUTCO1A
NonDUTCO1A
NonDUTCO01B
NonDUTCO01B
NonDUTCO01B
NonDUTCO01B
NonDUTCO01B
NonDUTCO01B
NonDUTCO01B
NonDUTC01B
NonDUTCO01B
NonDUTCO01B
NonDUTCO01B
NonDUTCO01B

Removable Alpha and Beta Activity
Activity Number
dpm/100 cm*2
38 18
34 19
21 20
77 23
60 24
21 25
-17 26
43 27
-9 4
-34 5
-21 6
-47 7
9 8
-38 9
56 10
0 11
56 12
17 13
-4 14
4 15
13 16
-26 1
43 2
21 3
0 4
-17 5
21 6
17 7
-30 8
-17 9
-4 10
43 11
-21 12

21
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NonDUTCO01B

Gross Counts
counts

e

Activity
dpm/100 cmA2
-1
-1
8
-1
-1
-1
-1
2
-1
-1
2
-1
2
-1
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Number Location Gross Counts
counts
13 NonDUTC01B 35
14 NonDUTC01B 27
15 NonDUTCO01B 35

NUM
MEAN
MAX

2

£
Attachment C

Location Gross Counts

counts
NonDUTCO01B 2
NonDUTCO01B 0
NonDUTCO01B 1

NUM
MEAN
MAX

Removable Alpha and Beta Activity
Activity Number
dpm/100 cm”2
38 13
4 14
38 15
88
7
77
26

STDEV

Picatinny Building 611B
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STDEV

Activity
dpm/100 cm”2
5
-1
2

©
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Attachment C
Removable Alpha and Beta Activity

Foyer and Instrument Room - Package 3

BETA ACTIVITY ALPHA ACTIVITY
Instrument Type BC-4 Instrument Type SAC-4
Serial Number 816 Serial Number 1169
Calibration Due Date 5/27/2004 Calibration Due Date 5/27/2004
Efficiency (cpd) 0.234 Efficiency (cpd) 0.34
BKG Count Time (min) 20 BKG Count Time (min) 20
BKG (cpm) 26 BKG (cpm) 04
Sample Count Time (min) 1 Sample Count Time (min) 1
MDA (dpm/100 cm”2) 85 MDA (dpm/100 cm”2) 14
Number Location Gross Counts Activity Number Location Gross Counts Activity
counts dpm/100 cm*2 counts dpm/100 cmA2
1 INFO2A 29 13 1 INFO2A 0 -1
2 INFO2A 18 2 INFO2A 0
3 INFO2A 38 51 3 INFO2A 0 -1
4 INFO2A 29 13 4 INFO2A 3 8
1 INF02B 20 -26 1 INFO2B 0 -1
2 INFO2B 29 13 2 INFO2B 1 2
3 INFO2B 17 -38 3 INFO2B 1 2
4 INFO2B 25 -4 4 INFO2B 0 -1
1 INFO1A 30 17 1 INFO1A 0 -1
2 INFO1B 22 -17 2 INFO1B 0 -1
1 INCO1A 19 -30 1 INCO1A 0 -1
2 INC01B 26 0 2 INCO1B 0 -1
1 INWO02A 35 38 1 INWO2A 0 -1
2 INWO2A 24 -9 2 INWO2A 0 -1
3 INWO2A 27 4 3 INWO2A 0 -1
4 INWO2A 39 56 4 INWO2A 0 -1
5 INWO2A 26 0 5 INWO02A 0 -1
6 INWO2A 25 -4 6 INWO2A 0 -1

Picatinny Building 6118 Page 7 of 25
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Picatinny Building 611B

Location

INWO2A
INWO2A
INWO02A
INWO02A
INWO2ZA
INWO02B
INWO02B
INWO02B
INWO02B
INWO2B
INWO02B
INWO02B
INWO02B
INW02B
INW02B
INW0O2B
INCO2A
INCO2A
INCO2A
INCO2A
INCO2B
INC02B
INC02B
INC02B
INWO1A
INWO1A
INWO1A
INWO1A
INWO1A
INWO1A
INWO1B
INWO1B
INWO1B

Gross Counts
counts

25
22
31
34
31
27
22
31
23
29
24
25
31
24
25
29
26
28
21
30
31
23
29
25
33
24
36
32
30
32
22
25
23

¢
Attaéhment

C

Removable Alpha and Beta Activity

Activity

dpm/100 cm*2

-4
17
21
34
21
4
17
21
13
13
-9
-4
21
-9
-4
13
0
9
-21
17
21
-13
13
-4
30
9
43
26
17
26
17
-4
13
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Number

WN 2 OADRWNLPRPON2RON2I SO0 NOONRWN 28 ©0N

Location

INWO2A
INWO2A
INWO2A
INWO02A
INWO2A
INWO02B
INWO02B
INWO02B
INW02B
INW02B
INWO2B
INWO2B
INWO02B
INWO02B
INWO02B

. INwo2B

INC02A
INC02A
INCO2A
INCO2A
INC02B
INCO02B
INC02B
INC02B
INWO1A
INWO1A
INWO1A
INWO1A
INWO1A
INWO1A
INWO1B
INWO1B
INW01B

Gross Counts
counts
1

OCOO0OO0O 0000000002000 0 00O ODO0OO0OONOOCOO

Activity
dpm/100 cm*2
2
-1
-1
-1
-1
5
-1
-1
-1
-1
-1
-1
-1
-1
-1
-1
-1
2
2
-1
-1
-1
-1
-1
-1
-1
-1
-1
2
-1
-1
-1
-1



sy,

Number

(o) ¢, NN

Picatinny Building 611B

Location

INWO01B
INWO1B
INW01B

Gross Counts
counts
32
39
34

NUM
MEAN
MAX
STDEV

P

Attaéhment C
Removable Alpha and Beta Activity

Activity
dpm/100 cm”2
26
56
34

53
7
56
22

Page 9 of 25

Number
4

5
6

Location

INWO01B
INWO1B
INW01B

Gross Counts

counts
0
0
0

NUM
MEAN
MAX
STDEV

Activity
dpm/100 cm”2

-1
-1
-1

53
-1

8

2

oy



Attaéhment C

Removable Alpha and Beta Activity

Building Exteriors - Package Number 4

BETA ACTIVITY

Instrument Type BC-4
Serial Number 849

Calibration Due Date 3/15/2004

Efficiency (cpd) 0.19
BKG Count Time (min) 20

BKG (cpm) 30.5

Sample Count Time (min) 1
MDA (dpm/100 cm”2) 112
Number Location Gross Counts
counts

1 inst Bldg RowA 33
2 Inst Bldg RowA 24
3 Inst Bldg RowA 35
4 Inst Bldg RowA 37
5 Inst Bldg RowA 21
6 Inst Bldg RowA 29
7 inst Bidg RowA 30
8 Inst Bldg RowA 19
1 Inst Bldg RowB 20
2 Inst Bldg RowB 17
3 Inst Bldg RowB 27
4 Inst Bldg RowB 31
5 Inst Bldg RowB 28
6 Inst Bldg RowB 26
7 Inst Bldg RowB 25
8 inst Bldg RowB 30

1 Inst Bidg Roof 29
2 Inst Bldg Roof 34
3 Inst Bldg Roof 35
4 Inst Bldg Roof 33

Picatinny Building 611B

Activity
dpm/100 cmA2

13
-34
24
34
-50
-8
-3
-61
-55
=71
-18
3
-13
-24
-29
-3
-8
18
24
13

Page 10 of 25

ALPHA ACTIVITY
Instrument Type SAC-4
Serial Number 1163
Calibration Due Date 3/15/2004
Efficiency (cpd) 0.371
BKG Count Time (min) 20
BKG (cpm) 0.4
Sample Count Time (min) 1
MDA (dpm/100 cm*2) 13
Number Location Gross Counts
counts
1 Inst Bldg RowA 1
2 Inst Bldg RowA 0
3 Inst Bldg RowA 0
4 Inst Bldg RowA 3
5 Inst Bldg RowA 1
6 Inst Bidg RowA 4
7 Inst Bidg RowA 1
8 Inst Bldg RowA 1
1 Inst Bldg RowB 0
2 Inst Bldg RowB 0
3 Inst Bldg RowB 1
4 Inst Bldg RowB 0
5 Inst Bildg RowB 0
6 inst Bidg RowB 0
7 Inst Bldg RowB 0
8 Inst Bldg RowB 0
1 Inst Bldg Roof 0
2 Inst Bldg Roof 0
3 Inst Bldg Roof 4
4 Iinst Bldg Roof 0

Ry

Activity
dpm/100 cmA2

2
-1
-1
7
2

10
2
2
-1
-1
2
-1
-1
-1
-1
-1
-1
-1
10
1



Number

ONOONBRON- Gy I DN RN AR NODN RN AR HOAD©®0NOG

Picatinny Building 611B

Location

inst Bldg Roof
NonDUTWO01A
NonDUTWO1A
NonDUTWO1A
NonDUTWO1A
NonDUTWO1A
NonDUTWO01A
NonDUTWO01A
NonDUTWO01A
NonDUTWO01B
NonDUTWO01B
NonDUTWO01B
NonDUTWO01B
NonDUTWO01B
NonDUTWO01B
NonDUTWO1B
NonDUTWO01B
NonDUTWO01B
NonDUTWO01B
NonDUTWO01B
NonDUTWO01B
NonDUTWO01B
NonDUTWO01B
NonDUTWO01B
NonDUTWO01B
NonDUTW01B
NonDUTWO01B
NonDUTRO1A
NonDUTRO1A
NonDUTRO1A
NonDUTRO1A
NonDUTRO1A
NonDUTRO1A
NonDUTRO1A
NonDUTRO1A

Gross Counts
counts
31
33
20
30
32
33
31
33
36
21
30
28
34
26
19
30
33
23
30
22
32
40
19
20
37
25
39
32
37
25
26
40
38
25

Attachment C

L.ocation

Inst Bldg Roof
NonDUTWO1A
NonDUTWO1A
NonDUTWO1A
NonDUTWO1A
NonDUTWO1A
NonDUTWO1A
NonDUTWO1A
NonDUTWO1A
NonDUTW(01B
NonDUTWO01B
NonDUTWO01B
NonDUTWO01B
NonDUTW01B
NonDUTWO01B
NonDUTWO01B
NonDUTWO01B
NonDUTW01B
NonDUTWO01B
NonDUTWO01B
NonDUTWO01B
NonDUTWO01B
NonDUTWO01B
NonDUTWO01B
NonDUTWO01B
NonDUTWO01B
NonDUTW01B
NonDUTRO1A
NonDUTRO1A
NonDUTRO1A
NonDUTRO1A
NonDUTRO1A
NonDUTRO1A
NonDUTRO01A

Removable Alpha and Beta Activity
Activity Number
dpm/100 cm”2
3 5
13 7
-55 8
-3 9
8 10
13 11
3 12
13 13
29 14
-50 1
-3 2
-13 3
18 4
-24 5
-61 6
-3 7
13 8
-39 9
-3 10
-45 11
8 12
50 13
-61 14
-55 15
34 16
-29 17
45 18
8 1
34 2
-29 3
-24 4
50 5
39 6
-29 7
-24 8

26

Page 11 of 25

NonDUTRO1A

Gross Counts
counts

O 20000 20000000000 ~~r00WOO0O 022000 -~0-~0

Activity
dpm/100 cm”2
-1
2
-1
2
-1
-1
2
-1
2
2
-1
2
-1
-1
7
-1
-1
2
-1
-1
-1
-1
-1
-1
-1
-1
-1
2
-1
-1
-1
-1
2
2
-1
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Number

WN2WON2WN2CON2ON 2 OONOARWN 3 ©

Picatinny Building 611B

Location

NonDUTRO1A
NonDUTRO1A
NonDUTRO01B
NonDUTRO01B
NonDUTRO01B
NonDUTRO01B
NonDUTRO01B
NonDUTRO1B
NonDUTRO01B
NonDUTRO1B
NonDUTRO01B
NonDUTRO01B
DUTEXA
DUTEXA
DUTEXA
DUTEXB
DUTEXB
DUTEXB
DUTEXC
DUTEXC
DUTEXC
DUTEXD
DUTEXD
DUTEXD
DUTEXE
DUTEXE
DUTEXE

Attaé:hment C

%

Removable Alpha and Beta Activity

Gross Counts
counts
29
28
28
30
25
36
38
30
28
32
28
29
23
29
29
28
27
31
33
36
27
30
22
27
32
31
27

NUM
MEAN
MAX
STDEV

Activity

dpm/100 cm*2

-8
-13
-13

-3
-29
29
39

-3
-13

8
-13

-8
-39

-8

-8
-13
18

3

13
29
-18

-3
-45
-18

8

3
-18

82
-7
50
28
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Number

WN2ON_ON =2 WON 2 WON=2Z0ONORRON=3©

Location

NonDUTRO1A
NonDUTRO1A
NonDUTRO01B
NonDUTRO01B
NonDUTRO01B
NonDUTRO01B
NonDUTRO01B
NonDUTRO01B
NonDUTR01B
NonDUTRO01B
NonDUTR01B
NonDUTRO01B
DUTEXA
DUTEXA
DUTEXA
DUTEXB
DUTEXB
DUTEXB
DUTEXC
DUTEXC
DUTEXC
DUTEXD
DUTEXD
DUTEXD
DUTEXE
DUTEXE
DUTEXE

Gross Counts
counts

COO0O 2000 WOOOOO0OO > ON->2NNNOCOOO-=

NUM
MEAN
MAX
STDEV

Activity
dpm/100 cm*2
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Storage Room and Structures - Package 5

BETA ACTIVITY
Instrument Type BC-4
Serial Number 816
Calibration Due Date 5/27/2004
Efficiency (cpd) 0.234
BKG Count Time (min) 20
BKG (cpm) 26
Sample Count Time (min) 1
MDA (dpm/100 cm*2) 85
"Number  Location Gross Counts
counts
1 SRS03 34
1 SRS03 34
2 SRSO3 24
3 SRSO3 25
4 SRSO3 37
5 SRSO3 29
1 SRS02/IS 20
2 SRS02/1S 34
3 SRS02/IS 22
4 SRS02/IS 22
1 SRS02/0S 25
2 SRS02/0S 22
3 SRS02/0S 28
4 SRS02/0S 40
0 TBS01/0S 25
2 TBS01/0S 29
3 TBS01/08 28

Picatinny Building 611B

Activity

&

£

Attac..nent C
Removable Alpha and Beta Activity

dpm/100 cm*2

34
-9
-9
-4
47
13

-26
34
-17
-17

-4
-17
9
60

-4
13
9

ALPHA ACTIVITY
Instrument Type SAC-4
Serial Number 1169
Calibration Due Date 5/27/2004
Efficiency (cpd) 0.34
BKG Count Time (min) 20
BKG (cpm) 0.4
Sample Count Time (min) 1
MDA (dpm/100 cm?2) 14
Number Location Gross Counts
counts
1 SRS03 0
1 SRSO03 0
2 SRS03 0
3 SRS0O3 0
4 SRS03 0
5 SRS0O3 0
1 SRS02/IS 0
2 SRS02/IS 0
3 SRS02/IS 0
4 SRS02/1S 1
1 SRS02/0S 1
2 SRS02/0S 0
3 SRS02/0S 0
4 SRS02/08 0
0 TBS01/08 0
2 TBS01/0S 0
3 TBS01/0S 0

Page 13 of 25

Activity
dpm/100 cm*2

-1
-1
-1
1
-1
-1

-1
-1
-1
2

2
-1
-1
-1

-1
-1
-1



Number

4
5

To©0oNo

O©COoO~NOU & WN -

- —_ -
SN ARWN=5 M

Picatinny Building 611B

Location

TBS01/0S
TBS01/0S

TBS01/1S
TBS01/1S
TBS01/1S
TBS01/1S
TBS01/1S
TBS01/1S

SRFOI A1
SRFOI A2
SRFOI A3
SRF01B1
SRF01B2
SRF01B3
SRF0O1C1
SRF01C2
SRF01C3
SRFO01 D1
SRF01 D2
SRF01 D3
SRFO1 E1
SRF01 E2
SRF01 E3
SRWO01A
SRWO01A
SRWO1A
SRWO1A
SRWO1A
SRWO01A
SRWO1A
SRWO01A
SRWQ1A
SRWO1A

Gross Counts
counts
19
26

25
23
33
31
26
27

27
27
25
25
24
24
30
23
27
19
26
17
21
23
24
25
29
17
26
28
25
26
22
28
29

Activity

e

£ -

Attaciiment C
Removable Alpha and Beta Activity

dpm/100 cm42

-30
0

-4
13
30
21

Page 14 of 25

Number

(o, 3 -3

TSSO No

OO ~NOOPRWN-=-

— -
SO NOGA®N -G

Location

TBS01/0S
TBS01/0S

TBS01/1S
TBS01/IS
TBS01/1S
TBS01/1S
TBS01/1S
TBS01/1S

SRFOI A1
SRFOI A2
SRFOI A3
SRF01B1
SRF01B2
SRF01B3
SRF01C1
SRF01C2
SRF01C3
SRF01 D1
SRF01 D2
SRF01 D3
SRF01 E1
SRFO01 E2
SRFO01 E3
SRWO01A
SRWO01A
SRWO01A
SRWO01A
SRWO01A
SRWO1A
SRWO01A
SRWO01A
SRWO1A
SRWO01A

Gross Counts
counts
1
0

(=N =N oMo o)

OO0 O0O 220 2000 2000000000200

Activity
dpm/100 cm*2
2
-1

-1
2
-1
-1
-1
-1

-1
-1
2
1
-1
1
-1
-1
-1
=
-1
-1
2
-1
-1
-1
2
-1
2
2
!
-1
-1
-1
-1

“,
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Number

VL N N NS (i N N S NV N N § OIS N Q. N
PN = S rE N TS0 NONRWNS RN ISCONONRAON 2O D

Picatinny Building 611B

Location

SRWO1A
SRWO01A
SRWO1A
SRW01B
SRW01B
SRW01B
SRwWO01B
SRWO01B
SRWo01B
SRW01B
SRW01B
SRW01B
SRW01B
SRwW01B
SRwW01B
SRW01B
SRWO02A O/S
SRWO02A O/S
SRWO02A O/S
SRWO02A O/S
SRWO02A O/S
SRWO02A O/S
SRWO02A O/S
SRWO02A O/S
SRWO02A O/S
SRWO02A O/S
SRW02A O/S
SRWO02A O/S
SRW02A O/S
SRWO02A O/S
SRWO02A O/S
SRWO02A O/S
SRW02B O/S
SRW02B O/S
SRW02B O/S

Gross Counts
counts
23
16
20
37
26
34
33
45
24
33
32
25
24
2
20
26
29
21
28
30
25
26
28
30
32
29
18
27
32
27
23
34
24
25
18

£ -

Location

SRWO01A
SRWO01A
SRWO1A
SRW01B
SRW01B
SRwW01B
SRwW01B
SRW01B
SRW01B
SRW01B
SRW01B
SRW01B
SRW01B
SRW01B
SRW01B
SRW01B
SRWO02A O/S
SRWO02A O/S
SRWO02A O/S
SRW02A O/S
SRWO02A O/S
SRWO02A O/S
SRWO02A O/S
SRWO02A O/S
SRWO02A O/S
SRW0Q2A O/S
SRW02A O/S
SRW02A O/S
SRWO02A O/S
SRWO02A O/S
SRWO02A O/S
SRW02A O/S
SRWO02B 0O/S
SRW02B 0/S

Attaciunent C
Removable Alpha and Beta Activity
Activity Number
dpm/100 cm*2 -
-13 11
-43 12
-26 13
47 1
0 2
34 3
30 4
81 5
-9 6
30 7
26 8
-4 9
-9 10
-103 11
-26 12
0 13
13 1
-21 2
9 3
17 4
-4 5
0 6
9 7
17 8
26 9
13 10
-34 11
4 12
26 13
4 14
-13 15
34 16
-9 1
-4 2
-34 3

Page 15 of 25

SRW02B O/S

Gross Counts
counts

L O 00022000000 P00 0Q00O02=_200~_ANO_,A0O0-2000NOO

Activity
dpm/100 cm*2
-1
-1
5
-1
-1
-1
2
-1
2
-1
5
2
-1
-1
2
2
-1
-1
-1
-1
-1
2
-1
-1
-1
-1
-1
-1
2
2
-1
-1
-1
-1
2



Number

Picatinny Building 6118

Location

SRWO02B O/S
SRW02B O/S
SRW02B O/S
SRW02B O/S
SRWO02B O/s
SRW02B O/S
SRW02B O/S
SRWO02B O/S
SRW02B O/S
SRW02B O/S
SRWO02B O/S
SRW02B O/S
SRW02B O/S

Gross Counts
counts
29
17
19
25
37
25
25
35
33
25
26
28
28

NUM
MEAN
MAX
STDEV

&

H

Attaciment C

Removable Alpha and Beta Activity

Activity

dpm/100 cmA2

13
-38
-30

-4
47

-4

-4
38

30

-4

0
9
9

98
1
81
25
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Number

O o0~NOOGA

10

12
13
14
15
16

Location

SRWO02B O/S
SRWO02B O/S
SRW02B O/S
SRWO02B O/S
SRWO02B O/S
SRWO02B O/S
SRW02B O/S
SRW028B O/s
SRW02B O/S
SRW02B O/S
SRW02B O/S
SRwW02B O/S
SRW02B O/S

Gross Counts
counts

OO0 ~~00 22000 -~0

NUM
MEAN
MAX
STDEV

Activity
dpm/100 cmA*2
-1
2
-1
-1
-1
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BETA ACTIVITY
Instrument Type BC-4
Serial Number 849
Calibration Due Date 3/15/2004
Efficiency (cpd) 0.19
BKG Count Time (min) 20
BKG (cpm) 30.5
Sample Count Time (min) 1
MDA (dpm/100 cm?2) 112
Number Location Gross Counts

©QoOo~NOUPHhOWN-

Picatinny Building 611B

ES1INWO1
ES1INWO1
ES1INWO02
ES1INWO02
ES1INWO02
ES1INWO03
ES1INWO3
ES1INWO04
ES1INWO04
ES1INWO04
ES1INFO1
ES1INFO1
ES1INFO1
ES1INCO1
ES1INCO1
ES1INCO1

ES2INWO01
ES2INWO1
ES2INWO02

£ .
oo

Attac;hment C

Removable Alpha and Beta Activity

Interior Of Electrical Storage Shelters - Package Number 6

counts

27
33
28
21
22
25
26
23
31
29
28
27
31
34
31
27

19
22
24

Activity

dpm/100 cmA2

-18
13
-13
-50
-45
-29
-24
-39
3
-8
-13
-18
3
18
3
-18

-61
-45
-34

Page 17 of 25

ALPHA ACTWVITY
Instrument Type SAC-4
Serial Number 1163
Calibration Due Date 3/15/2004
Efficiency (cpd) 0.371
BKG Count Time (min) 20
BKG (cpm) 0.4
Sample Count Time (min) 1
MDA (dpm/100 cm”2) 13
Number Location Gross Counts

SO RN ASOINO GO A WN

-

ES1INWO1
ES1INWO1
ES1INWO02
ES1INW02
ES1INWO02
ES1INW03
ES1INWO3
ES1INWO04
ES1INWO04
ES1INW04
ES1INFO1
ES1INFO1
ES1INFO1
ES1INCO1
ES1INCO1
ES1INCO1

ES2INWO1
ES2INWO01
ES2INW02

counts

OO O OO OO 220000000

[l e o]

Activity
dpm/100 cmA2

-1
1
1
4
1
1
-1
2
2
-1
1
1
-1
-1
1
-1

1
1
-1

n,
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Number

Picatinny Building 611B

Location

ES2INWO02
ES2INWO02
ES2INWO03
ES2INWO03
ES2INWO04
ES2INW04
ES2INW04
ES2INFO1
ES2INFO1
ES2INFO1
ES2INCO1
ES2INCO1
ES2INCO1

Gross Counts

counts
26
30
15
33
29
32
26
24
36
33
30
28
31

NUM
MEAN
MAX
STDEV

Activity

-
-2

Attachment C
Removable Alpha and Beta Activity

dpm/100 cm*2

-24
-3
-82
13
-8
8
-24
-34
29
13
-3
-13
3

32
-16
29
25

Page 18 of 25

Number

Location

ES2INWO02
ES2INW02
ES2INW03
ES2INW03
ES2INWO04
ES2INW04
ES2INW04
ES2INFO1
ES2INF01
ES2INFO1
ES2INCO1
ES2INCO1
ES2INCO1

Gross Counts

counts
0

OO0 OO0 =~ ~0O0

NUM
MEAN
MAX
STDEV

Activity
dpm/100 cm*2
-1
-1
-1
2
2
-1
-1
-1
-1
-1
-1
-1
-1

32
-1
2
1

N,
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Attachment C

Removable Alpha and Beta Activity

Exterior Of Electrical Storage Shelters - Package Number 7

BETA ACTIVITY

Instrument Type
Serial Number
Calibration Due Date
Efficiency (cpd)
BKG Count Time (min)
BKG (cpm)

Sample Count Time (min)

MDA (dpm/100 cm*2)

Number

SO®NOG A WN -

S A A
WN -

DR WN =

Picatinny Building 611B

Location

ES1EXWO01
ES1EXWO01
ES1EXWO02
ES1EXW02
ES1EXWO02
ES1EXWO03
ES1EXWO03
ES1EXW04
ES1EXWO04
ES1EXW04
ES1EXCO01

ES1EXCO1

ES1EXCO1

ES2EXWO01
ES2EXWO01
ES2EXW02
ES2EXWO02
ES2EXW02
ES2EXWO03

BC-4
849
3/15/2004
0.19
20
30.5
1

112

Gross Counts

counts

40
23
28
22
26
39
25
28
17
29
22
33
19

30
22
37
26
30
28

Activity

dpm/100 cmA2

50
-39
-13
-45
-24
45
-29
-13
-71
-8
-45
13
-61

-3
-45
34
24
-3
13
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ALPHA ACTIVITY
Instrument Type SAC-4
Serial Number 1163
Calibration Due Date 3/15/2004
Efficiency (cpd) 0.371
BKG Count Time (min) 20
BKG (cpm) 0.4
Sample Count Time (min) 1
MDA (dpm/100 cm”2) 13
Number Location Gross Counts
counts
1 ES1EXWO01 0
2 ES1EXWO01 0
3 ES1EXW02 0
4 ES1EXWO02 -1
5 ES1EXW02 3
6 ES1EXW03 2
7 ES1EXW03 0
8 ES1EXW04 0
9 ES1EXW04 2
10 ES1EXW04 1
11 ES1EXCO01 0
12 ES1EXCO01 1
13 ES1EXC01 0
1 ES2EXW01 1
2 ES2EXWO01 0
3 ES2EXW02 0
4 ES2EXW02 0
5 ES2EXW02 0
6 ES2EXWO03 0

Activity
dpm/100 cm42

-1
-1
-1
2
7
4
-1
A
4
2
-1
2
-1

2
A
-
1
X
1

-
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Number

7
8
9
10
11
12
13

Picatinny Building 611B

Location

ES2EXWO03
ES2EXW04
ES2EXW04
ES2EXW04
ES2EXCO01
ES2EXCO01
ES2EXCO01

Gross Counts

counts
30
33
30
19
29
25
33

NUM
MEAN
MAX
STDEV

re

Location

ES2EXW03
ES2EXW04
ES2EXWO04
ES2EXW04
ES2EXCO01
ES2EXCO1
ES2EXCO1

£ -
Attachment C
Removable Alpha and Beta Activity
Activity Number
dpm/100 cmA2

-3 7

13 8

-3 9

-61 10

-8 11

-29 12

13 13

26

-14

50

31

Page 20 of 25

Gross Counts

counts
0

0
2
0
0
1
0

NUM
MEAN
MAX
STDEV

Activity
dpm/100 cm”*2
-1
-1

o
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Attachment C
Removable Alpha and Beta Activity

Bunker Beyond Non DU Tunnel - Package Number 9

BETA ACTIVITY ALPHA ACTIVITY
Instrument Type BC-4 Instrument Type SAC-4
Serial Number 816 Serial Number 1169
Calibration Due Date 5/27/2004 Calibration Due Date 5/27/2004

Efficiency (cpd) 0.234 Efficiency (cpd) 0.34

BKG Count Time (min) 20 BKG Count Time {min) 20

BKG (cpm) 26 BKG (cpm) 04
Sample Count Time (min) 1 Sample Count Time (min) 1
MDA (dpm/100 cm*2) 85 MDA (dpm/100 cm”2) 14
Number Location Gross Counts Activity Number Location Gross Counts Activity
counts dpm/100 cmA2 counts dpm/100 cm”2

1 BUNEXA 14 -51 1 BUNEXA 1 2
2 BUNEXA 21 -21 2 BUNEXA 0 -1
3 BUNEXA 30 17 3 BUNEXA 1 2
4 BUNEXA 27 4 4 BUNEXA 0 -1
5 BUNEXA 33 30 5 BUNEXA 0 -1
6 BUNEXA 21 -21 6 BUNEXA 1 2
7 BUNEXA 26 0 7 BUNEXA 1 2
1 BUNEXWO01B 24 -9 1 BUNEXWO01B 0 -1
2 BUNEXWO01B 28 9 2 BUNEXW01B 0 -1
3 BUNEXW01B 32 26 3 BUNEXW01B 0 -1
4 BUNEXW01B 24 -9 4 BUNEXW01B 0 -1
5 BUNEXW01B 23 -13 5 BUNEXWO01B 0 -1
6 BUNEXWO01B 23 -13 6 BUNEXWO01B 0 -1
7 BUNEXW01B 22 -17 7 BUNEXW01B 0 -1
8 BUNEXW01B 15 -47 8 BUNEXWO01B 1 2
9 BUNEXWO01B 32 26 9 BUNEXWO01B 1 2
10 BUNEXW01B 25 -4 10 BUNEXW01B 2 5
11 BUNEXW01B 22 -17 11 BUNEXWO01B 1 2
12 BUNEXWO01B 20 -26 12 BUNEXWO01B 0 -1
13 BUNEXW01B 24 -9 13 BUNEXWO01B 1 2
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Number

15
18
19
20
21
22
7
8
9
10
11
12
13
14
15
16
17
28
29
30
31
21
22
23
24
25
26
27
28
29
30
21
22
21
22

Picatinny Building 611B

Location

BUNINWO1A
BUNINWO1A
BUNINWO1A
BUNINWO1A
BUNINWO1A
BUNINWO1A
BUNINWO01B
BUNINWO01B
BUNINWO01B
BUNINWO1B
BUNINWO1B
BUNINWO01B
BUNINWO1B
BUNINWO01B
BUNINWO1B
BUNINWO1B
BUNINWO01B
BUNINWO1B
BUNINWO1B
BUNINWO1B
BUNINWO01B
BUNINWO1C
BUNINWO01C
BUNINWO01C
BUNINWO1C
BUNINWO01C
BUNINWO01C
BUNINWO01C
BUNINWO01C
BUNINWO1C
BUNINWO1C
BUNINWO01D
BUNINWO01D
BUNINWO1E
BUNINWO1E

Gross Counts
counts

26
19
22
28
25
30
21
23
25
17
31
28
28
22
20
26
25
31
19
22
28
26
30
18
20
24
16
26
29
32
20
22
20
26
21

-

Location

BUNINWO1A
BUNINWO1A
BUNINWO1A
BUNINWO1A
BUNINWO1A
BUNINWO1A
BUNINWO1B
BUNINWO1B
BUNINWO1B
BUNINWO01B
BUNINWO1B
BUNINWO1B
BUNINWO01B
BUNINWO1B
BUNINWO01B
BUNINWO1B
BUNINWO1B
BUNINWO1B
BUNINWO01B
BUNINWO1B
BUNINWO1B
BUNINWO1C
BUNINWO1C
BUNINWO1C
BUNINWO1C
BUNINWO1C
BUNINWO1C
BUNINWO1C
BUNINWO1C
BUNINWO1C
BUNINWO1C
BUNINWO1D
BUNINWO1D
BUNINWO1E
BUNINWO1E

Attachment C
Removable Alpha and Beta Activity
Activity Number
dpm/100 cmA2
0 15
-30 18
-17 19
9 20
-4 21
17 22
-21 7
-13 8
-4 9
-38 10
21 1
9 12
9 13
-17 14
-26 15
0 16
-4 17
21 28
-30 29
-17 30
9 31
0 21
17 22
-34 23
-26 24
-9 25
-43 26
0 27
13 28
26 29
-26 30
-17 21
-26 22
0 21
-21 22
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Gross Counts
counts

2 000000200 2P 0000220002 200,00 ~00~0000CO0

Activity
dpm/100 cm*2

-1
-1
-1
-
-1
2
-1
-1
2
i
-1
2
-1
!
2
2
-1
-1
-1
2
2
-1
-1
-1
-1
2
-1
-1
2
-1
-1
-1
-1
-1
2

e



Instrument Type
Serial Number
Calibration Due Date
Efficiency (cpd)

BKG Count Time {min)

BKG (cpm)

Sample Count Time (min)

MDA (dpm/100 cm*2)

Number

oL, 2RNRNRNNRNRNEIzgOoo~NOOAWN =

Picatinny Building 611B

Location

BUNEXA
BUNEXA
BUNEXA
BUNEXA
BUNEXA
BUNEXA
BUNEXA
BUNEXA
BUNEXA
BUNINB
BUNINB
BUNINB
BUNINB
BUNINB
BUNINB
BUNINB
BUNINB
BUNINB
BUNINB
BUNINC
BUNINC
BUNINC
BUNINC
BUNINC
BUNINC

BC-4
849
3/15/2004
0.19
20
30.5
1

112

Gross Counts
counts

28
37
39
29
22
28
28
19
26
21
41
32
32
26
33
26
26
30
26
30
31
31
27
25
23

&

£
Attachment C
Removable Alpha and Beta Activity
Instrument Type SAC-4
Serial Number 1163
Calibration Due Date 3/15/2004
Efficiency (cpd) 0.371
BKG Count Time (min) 20
BKG (cpm) 04
Sample Count Time (min) 1
MDA (dpm/100 cm”2) 13
Activity Number Location Gross Counts
dpm/100 cm#2 counts
-13 1 BUNEXA 0
34 2 BUNEXA 0
45 3 BUNEXA 0
-8 4 BUNEXA 0
-45 5 BUNEXA 0
-13 6 BUNEXA 0
-13 7 BUNEXA 3
-61 8 BUNEXA 0
-24 9 BUNEXA 0
-50 18 BUNINB 1
55 19 BUNINB 0
8 20 BUNINB 0
8 21 BUNINB 0
-24 22 BUNINB 0
13 23 BUNINB 0
-24 24 BUNINB 0
-24 25 BUNINB 0
-3 26 BUNINB 0
-24 27 BUNINB 0
-3 1 BUNINC 0
3 2 BUNINC 0
3 3 BUNINC 0
-18 4 BUNINC 0
-29 5 BUNINC 0
-39 6 BUNINC 0
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Activity
dpm/100 cm*2

-1
-1
-1
-1
-
-1
7
-1
-1
2
1
-1
1
-1
-1
-1
-1
-1
-1
-1
-1
-1
-1
1
-1

oy



e,

Number

10
11
12
13
14
15
16
17
18
19
20
31
32
33
34
35
36
37
38

Picatinny Building 611B

Location

BUNINC
BUNINC
BUNINC
BUNINC
BUNINC
BUNINC
BUNINC
BUNINC
BUNINC
BUNINC
BUNINC
BUNINC
BUNINC
BUNINC
BUNINC
BUNINC
BUNINC
BUNINC
BUNINC
BUNINC
BUNINC
BUNINC

Gross Counts
counts

37
26
25
22
29
27
32
26
25
28
31
22
29
23
26
31
23
25
24
28
31
29

NUM
MEAN
MAX
STDEV

Attachment C

e

Location

BUNINC
BUNINC
BUNINC
BUNINC
BUNINC
BUNINC
BUNINC
BUNINC
BUNINC
BUNINC
BUNINC
BUNINC
BUNINC
BUNINC
BUNINC
BUNINC
BUNINC
BUNINC
BUNINC
BUNINC
BUNINC
BUNINC

Removable Alpha and Beta Activity
Activity Number
dpm/100 cm*2
34 7
-24 8
-29 9
-45 10
-8 11
-18 12
8 13
-24 14
-29 16
-13 16
3 17
-45 18
-8 19
-39 20
24 31
3 32
-39 33
-29 34
-34 35
-13 36
3 37
-8 38
135
7
55
21
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Gross Counts
counts

O =2 22200 ONOO0ODO0OO0ODOOQO0ODOODOOOO0OO0O

NUM
MEAN
MAX
STDEV

Activity
dpm/100 cm*2

-1
-1
-1
-1
-1
-1
-1
-1
1
-1
1
-1
-1
-1
4
1
-1
-1

, h;wk



Attachment D

Off Site Sample Analysis Results



Sinit

Off Site Sample Analysis Results (Th-234 Activity Concentration) for Final Survey

Sample
Date
9/18/2003
9/18/2003
9/18/2003
9/18/2003
9/17/2003
9/17/2003
9/17/2003
9/17/2003
9/17/2003
9/17/2003
9/18/2003
9/18/2003
9/18/2003
9/18/2003
9/18/2003
9/17/2003
9/17/2003
9/17/2003
9/17/2003
9/18/2003
9/18/2003
9/18/2003
9/18/2003
9/18/2003
9/17/2003
9/17/2003
9/17/2003
9/17/2003

Sample ID

Grid #A-1
Grid #A-2
Grid #A-3
Grid #A-4
Grid #A-5
Grid #A-6
Grid #A-7
Grid #A-8
Grid #A-9
Grid #A-10
Grid #B-1
Grid #B-2
Grid #B-3
Grid #B-4
Grid #B-5
Grid #B-7
Grid #B-8
Grid #8-9
Grid #B-10
Grid #C-1
Grid #C-2
Grid #C-3
Grid #C-4
Grid #C-5
Grid #C-7
Grid #C-8
Grid #C-9
Grid #C-10
Number
Mean
Maximum

Attachment D

Th-234
pCilg
2.12E+00
2.01E-01
2.66E-01
2.16E+00
7.62E-01
2.84E-01
2.05E+00
-4.56E-01
1.30E+00
2.86E-01
1.38E+00
4.21E-01
1.99E+00
2.40E-01
5.01E+00
1.89E-01
7.57E-01
-4.36E-01
2.76E-01
2.64E+00
8.41E-01
6.42E-01
1.90E+00
3.97E-01
1.23E+00
-1.42E-01
4. 19E-01
-1.11E-01
28
9.50E-01
5.01E+00

Standard Deviation 1.16E+00

Page 1 of 2

Uncertainty
pCilg
1.70E+00
7.27E-01
1.18E+00
1.58E+00
7.44E-01
9.07E-01
1.17E+00
1.00E+00
1.33E+00
1.08E+00
1.46E+00
6.99E-01
1.87E+00
1.05E+00
1.98E+00
9.57E-01
7.99E-01
9.36E-01
7.53E-01
1.37E+00
1.70E+00
1.35E+00
1.62E+00
7.27E-01
1.31E+00
1.12E+00
7.98E-01
7.38E-01

pCilg
pCilg
pCilg

MDA
pCi/g
1.21E+00
1.31E+00
2.22E+00
1.61E+00
1.26E+00
1.60E+00
1.48E+00
1.70E+00
1.31E+00
1.94E+00
1.28E+00
1.24E+00
1.72E+00
1.80E+00
1.55E+00
1.69E+00
1.45E+00
1.68E+00
1.37E+00
1.47E+00
3.00E+00
2.38E+00
1.47E+00
1.30E+00
2.31E+00
1.93E+00
1.45E+00
1.30E+00



Attachment D
Off Site Sample Analysis Results (Th-234 Activity Concentration) for Final Survey

Sample Sample ID Th-234 Uncertainty MDA
Date pCilg pCilg pCilg
8/22/2003 Pit 01 -9.72E-02 8.87E-01 1.56E+00
8/22/2003 Pit 02 1.65E+00 1.62E+00 1.75E+00
8/22/2003 Pit 03 7.42E-01 1.06E+00 1.90E+00
8/22/2003 Pit 04 3.72E-01 9.24E-01 1.61E+00
8/22/2003 Pit 05 2.91E-01 1.21E+00 2.16E+00
8/22/2003 Pit 06 -4.40E-02 1.04E+00 1.78E+00
8/22/2003 Pit 07 9.87E-01 9.70E-01 1.72E+00
8/22/2003 Pit 08 6.82E-01 1.07E+00 1.88E+00
8/22/2003 Pit 09 1.40E+00 1.15E+00 1.65E+00
8/22/2003 Pit 10 9.40E-01 9.06E-01 1.66E+00

Number 10
Mean 6.92E-01 pCilg
Maximum 1.65E+00 pCilg
Standard Deviation 5.77E-01 pCilg
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