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EXECUTIVE SUMMARY

Walter Reed Army Medical Center (WRAMC) Main Post in Washington, DC has been slated for
closure no later than 15 September 2011 as part of Base Realignment and Closure (BRAC) 2005
(Public Law 101-510 as amended). BRAC is the process by which the nation reshapes its
military installations to become more efficient and effective in supporting its forces. The Forest
Glen Annex of WRAMC will remain operational and command and control of the Annex was
transferred to Fort Detrick in Frederick, Maryland (MD) on 1 October 2009. Activities at Forest
Glen Annex and leased locations currently operate under WRAMC’s NRC license, which will be
terminated as a result of the closure of WRAMC. Therefore, WRAMC must ensure that all
locations on the current NRC license are released for unrestricted use or transferred to a new
permit/license.  WRAMC, through the U.S. Army Corps of Engineers (USACE), contracted
Cabrera Services, Inc. (CABRERA) to evaluate the Forest Glen Annex and the leased Gillette
Building in Rockville, MD and determine if the facilities are suitable for release or reuse with

respect to radiological conditions.

The purpose of this survey effort was to specifically address facilities and areas identified during
the Historical Site Assessment (HSA) (CABRERA, 2009a) as being impacted by current or former
operations involving radioactive materials regulated via U.S. Nuclear Regulatory Commission

(NRC) licensing or Department of the Army Radiation Authorizations (ARA).

A radiological characterization survey of Buildings 511, 512, (at the Forest Glen Annex) and the
Gillette Building in Rockville, MD was performed by Cabrera Services, Inc. (CABRERA) on
November 16™ through 19", 2009 in accordance with the approved Site Characterization Work
Plan (SCWP), Vol. I: Sampling and Analysis Plan (SAP) and Vol. II: Site Health and Safety Plan
(SHSP) (CABRERA, 2009b). This characterization survey included scans and static measurements
taken on floors and walls for fixed and removable contamination, collection of smears for
removable contamination on surfaces, and collection of smears for tritium analysis by liquid
scintillation. All surveys were designed and completed according to guidance in the Multi-
Agency Radiation Survey and Site Investigation Manual (MARSSIM) (NRC, 2000) and Army
Materiel Command (AMC) guidance, “Guidance on Radiological Decommissioning Survey for
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Areas where U.S. Nuclear Regulatory Commission Licensed Commodities Were Used” (AMC,
2004).

Results of the characterization surveys indicate that no areas of the Forest Glen Annex or Gillette
Building exceed residual radioactivity screening levels as defined in the SCWP. It is expected
that the data collected during this effort will be acceptable for Final Status Survey (FSS). A Final
Status Survey Report will be submitted under separate cover. Therefore, no further radiological

study is necessary.
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1.0 INTRODUCTION

1.1 Purpose and Scope

This Characterization Report summarizes the survey details and analytical results, and this report
will be followed by a Final Status Survey Report (FSSR) that will present some of the same
information in greater detail to be used to support the facilities® NRC license removal. This
radiological characterization survey report is based on requirements set forth in the project
SCWP, specifically in Volume I, the SAP. It has been prepared by Cabrera Services, Inc.
(CABRERA) in support of Base Realignment and Closure (BRAC) 2005 at the former Walter
Reed Army Medical Center (WRAMC)-controlled Forest Glen Annex and leased facilities in
Rockville, MD. As of 1 October 2009, command of the Forest Glen Annex was transferred from
WRAMC to Fort Detrick, MD.

The U.S. Army Corps of Engineers (USACE) is responsible for evaluating whether Buildings
511 and 512 of the Forest Glen Annex and the leased Gillette Building in Rockville, MD are
suitable for unrestricted release with respect to radiological conditions. This work is being
performed under contract to the U.S. Army Corps of Engineers (USACE) Baltimore District
(CENAB), Contract No. W912-DQ-08-D-0003 - Delivery Order 02.

In accordance with contract direction, this characterization effort was designed using the
approach outlined in the Multi-Agency Radiation Survey and Site Investigation Manual
(MARSSIM) (United States [U.S.] Nuclear Regulatory Commission [NRC], 2000) as
incorporated into the Department of the Army, Army Materiel Command guidance (AMC,
2004). Army Materiel Command, “Guidance on Radiological Decommissioning Survey for
Areas where U.S. Nuclear Regulatory Commission Licensed Commodities Were Used”,
AMCPE-SG-G (11-9h), April 2004 (AMC 2004). AMC 2004 is applicable to, “all sites where
NRC-licensed radioactive Army commodities or Army radium containing commodities were
stored (long term) repaired, or potentially involved in cannibalization, demilitarization or burial
operations. AMC guidance was incorporated into this survey design not because a large amount
of commodities were used at Forest Glen rather CABRERA incorporated AMC guidance because

certain aspects are more conservative than MARSSIM. For instance, AMC Guidance (AMC,
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2004) requires 30 static measurements and wipe samples per survey unit, MARSSIM would only
require 14. Implementation of AMC guidance resulted in additional sampling and ultimately a
more rigorous survey than if MARSSIM were used exclusively. AMC requirements parallel
requirements for the Simplified Procedure for Certain Users of Sealed Sources, Short Half-life
Materials, and Small Quantities as indicated in MARSSIM Appendix B. In other cases
MARSSIM guidance is more stringent, for example AMC 2004 does not require scanning for
alpha/gamma emitting isotopes or wipe testing in ventilation systems and/or drains. Both

scanning and biased sampling in drains/ducts were performed as part of the Forest Glen Survey.

Additionally AMC Guidance provides six conditions under which areas where former RAM use

occurred can be considered non-impacted. These conditions are:

a) Area was used for short term storage only,

b) Area where individual item activity did not require posting as “Radioactive Material”
area per I0CFR20.1902,

c) Areas where generally licensed items such as smoke detectors and exit signs were
present,

d) Areas where a specific NRC License condition relieved the “Radioactive Material”

posting requirement for bulk storage (example less than 100 tritium compasses)
e) Where armored vehicles with intact DU shielding were present, and

f) Where sealed NRC licensed commodity items were present and leak testing indicated
no source leakage.

CABRERA thoroughly evaluated the Historical Site Assessment (HSA) (CABRERA, 2009a) and
developed a Site Characterization Work Plan (SCWP) (CABRERA, 2009b). The SCWP detailed a
survey approach to be in compliance with MARSSIM. The intent of this survey was to evaluate

the radiological status of these facilities.

The field team closely followed the protocol presented in the SCWP and completed field

activities in November 2009.
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1.2 Site History and Summary of Historical Site Assessment

1.2.1  Site History

The Forest Glen Annex is located near the suburban community of Forest Glen in Montgomery
County, Maryland, approximately 3.5 miles northwest of the WRAMC Main Post. The Forest
Glen Annex is bounded by the Capital Beltway to the north, Brookeville Road to the east and
Rock Creek Park to the west. The Gillette Building is located in the 270 Research Center at 1413
Research Blvd, Rockville, MD 20850 (across from Interstate-270) approximately 14 miles
northwest of the WRAMC Main Post. The area is depicted in Figure 1 and Figure 2.

The WRAMC has been operational for 97 years. In ten decades, the WRAMC has grown to a
vast medical complex, teaching medical professionals, medical research programs, and treating

hundreds of thousands of patients.

The Main Post was established by Congressional Legislation in 1905 as Walter Reed General
Hospital. Construction was completed in 1909 and the first patients were admitted. The Hospital
started as a small 80 bed facility and from this modest beginning has emerged the present day
Walter Reed General Hospital which is world acclaimed as one of the finest military medical
facilities. The tenant activities associated with WRAMC include but are not limited to the
following: Armed Forces Institute of Pathology (AFIP), Armed Forces Pest Management Board,
Tri-Service Medical Information Systems, U.S. Army Area Dental Laboratory, U.S. Army
Information Systems Command, U.S. Army Institute of Dental Research (USAIDR), and Walter
Reed Army Institute of Research (WRAIR). (USACHPPM, 1997)

The Forest Glen Annex of WRAMC was purchased for use as a convalescent center near the
beginning of the United States’ involvement in World War 11, and it was officially established as
a military reservation in 1942. It was activated for use as a convalescent center for the Main Post
and received its first patients in January 1943. In addition to clinics and wards, it had separate
messing and billeting facilities for duty personnel and patients. The real estate on which the
Forest Glen Section is situated was formerly the National Park Seminary, a private women’s
junior college. The buildings and grounds were acquired in 1942 at a cost of $1,000,000. The
peak patient-load during World War II reached approximately 500. After 1946, the need for

convalescent beds abated and space was made available for other activities. In addition to the
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Convalescent Hospital activities, the WRAMC has maintained its Audiology and Speech Center,
as well as psychiatry and some orthopedic patients at Forest Glen. Minimal housing and

recreation facilities have also been provided.

From 1961 through 1977, Harry Diamond Laboratories operated the Diamond Ordnance
Radiation Facility (DORF) out of Building 516 at the Forest Glen Annex. A logistics warehouse,
community center complex, automotive maintenance shop motor pool, facilities engineering
shop, and post laundry were built during the 1970s. During the 1980s, the AFIP Repository and
Research Services Facility, a child development center, and a temporary residence facility, the

Fisher House, were completed.

Since the closure of Building 40 on the Main Post in 1997, the main WRAIR administrative
buildings and research laboratories have been located on the Forest Glen Annex. The area
currently serves as an auxiliary service, support, and research area for the WRAMC Main Post,
and current activities conducted at Forest Glen include motor vehicle maintenance, research

laboratories, and a post exchange. The post is no longer used for convalescent care

(USACHPPM, 2000).

During the HSA, documents gathered from various sources were reviewed and evaluated to
extract information on the possession and use of RAM. These documents included licenses,
permits, authorizations, inventory records, surveys, historical drawings, and floor plans. In
addition, the HSA included a visual inspection of all buildings and areas where RAM was used
or stored. The use of RAM at WRAMC was historically, and is currently conducted in

accordance with NRC licenses and Department of the Army Radiation Authorizations.

Based on HSA findings, 17 buildings were identified as areas where RAM was used or stored,
and 6 of those buildings were classified as Impacted by RAM (Only 3 Impacted buildings were
addressed by this effort). These buildings are shown in Figure 3 and Figure 4.

1.2.2  Licenses and Army Radiation Authorizations Applicable to Forest Glen Annex
Radioactive materials use at the Forest Glen Annex has been conducted under NRC Licenses,
and Department of the Army Radioactive Authorizations (ARA) issued to WRAMC. The

following is a list of active and terminated licenses and permits issued to WRAMC:
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e NRC License No. 08-01738-02, Expiration Date 30 April 2015 (original Atomic Energy
Commission License dates to 1957) — Operations are conducted at the Main Post in the
District of Columbia, the Forest Glen Annex in Maryland, and at the leased facilities in
Rockville, Maryland. License 08-01738-02 allows possession and use of any byproduct
radionuclide with mass number between 1 and 83 up to 400 mCi each, plus nuclide-
specific possession and use limits pertaining to nuclear medicine and bio-medical
research activities, such as tritium (°H), phosphorus-32 (**P), strontium-90 (*°Sr),
molybdenum-99 (*’Mo), technitium-99m (**™Tc), iodine-131 ("*'I), xenon-133 (***Xe),
cesium-137 (**'Cs), gadolinium-153 (**Gd), iridium-192 (***Ir), americium-241 (**' Am),
plutonium-239 (**°Pu), and cobalt-60 (*°Co).

e Terminated NRC License No. 08-01738-03, terminated on 17 August 2004 — NRC
License 08-01738-03 allowed for possession and use of gamma cell irradiators. Upon
termination of the license, gamma cell irradiator possession was transferred to NRC
License No. 08-01738-02.

e ARA No. 08-01-15, Expiration Date 30 November 2015. This ARA allows for the use of
radium in medical treatment and research; previous iterations of this authorization
predate the original 1957 AEC License and other multiple ARAs through the years. This
ARA represents a renewal of the former ARA 08-01-97.

e U.S. Army Reactor Office Reactor Permit No. DORF-1-97, issued to Director, U.S.
Army Research Laboratory (ARL), for the Diamond Ordnance Radiation Facility
(DORF), Building 516, Forest Glen Annex, WRAMC. DORF is being addressed under

another contract under a separate action.
The Army, through the USACE and their contractor(s), will evaluate the type and locations of
potential hazards at these facilities and the surrounding environment in support of an overall
effort to ensure that all facilities and areas can be released for unrestricted use as part of the
BRAC process. Such release will be sought from NRC as appropriate for all radioactive
materials (RAM) license(s).

The overall project intent is to plan, perform, and document radiological decommissioning
efforts to allow “unrestricted release” of the facilities. This phase and previous phases include
the (1) identification of known sources/areas of radioactive contamination; (2) identification of
impacted areas; (3) identification of data gaps in impacted areas; (4) assessment of the likelihood
of contaminant migration; (5) identification of areas that need further action; and (6) production

of information useful for designing subsequent radiological characterization surveys.
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1.3 Summary of Impacted Areas at Forest Glen Annex
Based on currently available information as analyzed in the HSA, the Sampling and Analysis

Plan (SAP) directed the survey team to focus on three buildings 511, 512 and Gillette.

It is common to find that buildings being surveyed for BRAC have undergone some degree of
renovation; that was the case at all three buildings considered in the scope of this survey.
Renovations included removal/replacement of flooring (new tile, carpet and/or epoxy) wall
removal or addition to create new rooms or expand existing areas, painting of surfaces,
removal/replacement of legacy laboratory hoods, ventilation and plumbing renovation, and
removal/replacement of cabinetry. When renovation had taken place and in some cases buildings
turned over to a lessee or tenant, the survey team used professional judgment and took a graded
approach to the survey methodology. A sufficient number of measurement locations were

investigated at buildings 511, 512 and Gillette to meet MARSSIM requirements.

1.3.1  Buildings 511 (SU0I) and 512 (SU02)

Buildings 511, 512 were research laboratories that had strict RAM usage procedures. In 1974
WRAMC enacted Regulation 40-10 that instituted requirements for periodic (weekly/monthly)
surveys of areas/rooms using RAM and immediate decontamination of said areas found to
exceed 200 dpm/100cm”. Therefore, it is highly unlikely that new building materials were
installed over contaminated surfaces or that the industry practice of painting or waxing surfaces
to “seal” contamination would have taken place Forest Glen under Regulation 40-10. A
December 1997 letter to the NRC indicates that RAM would no longer be used in Buildings 511
and 512, but no formal close-out documentation was discovered. Field observations and
interviews conducted with site personnel indicate office furniture and laboratory hoods in both
buildings were installed after RAM usage had ceased. Radioactive controls and/or restrictions no

longer exist in buildings 511 and 512.

Building 511 was renovated in 1992; the primary current mission is animal research. In some
cases animals have been involved with costly long term projects; building management indicated
that the survey must not interfere with animal well being. Intrusive sampling would have
impacted these projects. Using a graded approach when a measurement location was not

available for survey, another random location was selected in its place:
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1) Building 511 underwent extensive renovation in 1992 including removal of old
flooring and replacement with new epoxy flooring. Wall/room addition and/or
removal, paint, cabinetry and plumbing.

2) Documentation and interviews with site personnel indicated that there were
procedures/protocols in place dating back to 1974 that required periodic surveys and
immediate decontamination of areas found to be in excess of 200 dpm/100cm’
removable activity. Therefore, it is highly unlikely that new building materials were
installed over contaminated surfaces or that the industry practice of painting or

waxing surfaces to “seal” contamination ever took place at Forest Glen.

3) Laboratory procedures/protocols used for RAM control and disposal were in place
and followed.

4) This survey focused on impacted areas and items which were accessible but would
satisfy the MARSSIM Class 3 survey requirements. Also the survey team
investigated potentially suspect areas such as drains, sinks, and ventilation which is
consistent with guidance provided in section 4.8.4.1 of MARSSIM Rev. 1, 2001.

5) There is no reason to believe that formerly impacted surfaces still exist and were not
surveyed due to accessibility issues. The existing building surfaces were surveyed as
a conservative measure.

Building 512 was renovated in 1995 and again at some point within the last 8 years.
When determining the level of effort required to survey difficult to access areas in building 512 a

graded approach was followed:

1) Building 512 underwent extensive renovation in 1995 and even more recently
including new tile, carpet, wall/room addition and/or removal, paint, cabinetry, roof

material and plumbing.

2) Field observations and interviews with site personnel indicated that there were
procedures/protocols in place dating back to 1974 that required periodic surveys and
immediate decontamination of areas found to be in excess of 200 dpm/100cm’
removable activity.

3) A review of previous scoping and/or routine surveys performed by WRAMC HPO
indicated no elevated activity.

4) Laboratory procedures/protocols used for RAM control and disposal were in place
and followed.
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5) The team surveyed on top of carpet/tile and then using a graded approach (and with
management approval) removed sections of floor coverings throughout Building 512.
When a measurement location was not available for survey, another random location

was selected in its place.

1.3.2  Gillette Building (SU03)

WRAIR medical research laboratories having historical RAM usage have existed here. Close-out
documentation exists for the entire north wing of the Gillette Building, but historical records
show RAM usage in several other rooms, not within the north wing. Considering the strict
contamination control requirements of WRAMC Regulation 40-10, building history (detailed
below), and existing survey results, the HSA recommendation to survey the entire building as
one Class 3 survey unit (SU) was considered appropriate. As of 1997, the only rooms in the
Gillette Building actively using RAM were 1066, 1082, and 2143 with the only active isotopes
being °'Cr, *™Tc, 'L, (all very short-lived). According to the most recent WRAMC HPO
inventory (provided in July 2008), the Gillette Building had no rooms where RAM was actively
being used, and had not since at least 2006 or earlier. According to HPO Authorization 680
(applicable to Gillette building RAM users), the last rooms with authorized RAM usage were
1071, 1110, 1086, and 1097 (however, room close-out surveys exist for these rooms). HPO
Authorization 680 was terminated entirely as of February 2007. Although several room final
surveys exist, a full building close-out survey record was not discovered. RAM is not currently

used in any rooms/areas at Gillette. No radioactive controls or restrictions exist.

A brief timeline of Gillette Building activities is presented below:
1) WRAMC held an NRC license which allowed its tenants to use RAM;

2) The Armed Forces Institute of Pathology (AFIP) leased rooms/labs in the Gillette
Building where RAM was used under the NRC license held by WRAMC, but as far
as the license is concerned, only the building is listed;

3) The WRAMC health physics office maintained internal authorizations for who could
use RAM under their NRC license on a per user per room basis — when a user or

room was no longer in need of authorization, an internal room close-out occurred;

4) Because RAM use by AFIP still was possible in Gillette, the building was never taken
off the NRC license, only the internal WRAMC authorization was terminated for the
room and/or user;
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Once BRAC occurred, the Gillette building as a whole is required to undergo Final Status Survey

in order to be removed from the license.

When determining the level of effort required to survey difficult to access areas in the Gillette

Building a graded approach was followed:

1) The Gillette Building has undergone extensive renovation including new tile, carpet,
wall/room addition and/or removal, paint, cabinetry, roof material and plumbing. This
building is currently leased.

2) Field observations and interviews with site personnel indicated that there were
procedures/protocols in place that required periodic surveys and immediate
decontamination of areas found to be in excess of 200 dpm/100cm” removable
activity. Therefore, it is highly unlikely that new building materials were installed
over contaminated surfaces or that the industry practice of painting or waxing

surfaces to “seal” contamination ever took place at Forest Glen.

3) A review of previous scoping, routine and/or building close-out surveys performed by
WRAMC HPO indicated no elevated activity. The close-out surveys were thorough
and consisted of direct and removable contamination readings conducted in random

and bias locations.

4) Laboratory procedures/protocols used for RAM control and disposal were in place
and followed.

5) There is no reason to believe that formerly impacted surfaces still exist and were not
surveyed due to accessibility issues. The existing building surfaces were surveyed as

a conservative measure.

1.3.3  Summary of Non-Surveyed Areas at Forest Glen Annex
Buildings 101, 149A, 188, 500, 501, 506, 508 and the landfill were considered in the course of

the HSA but no further actions were deemed necessary during this survey effort. See table 1-1

for status of these buildings.

When considering building classification the Cabrera team reviewed the HSA that detailed
operations, history of accidents, incidents, and leak tests; routine and release surveys were also
considered. Additionally, AMC 2004 Guidance section 1 lists (6) conditions that allow a

building or area to be considered non-impacted; they are:
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a) Area was used for short term storage only,

b) Area where individual item activity did not require posting as “Radioactive Material”
area per 10CFR20.1902,

c) Areas where generally licensed items such as smoke detectors and exit signs were

present,

d) Areas where a specific NRC License condition relieved the “Radioactive Material”
posting requirement for bulk storage (example less than 100 tritium compasses)

e) Where armored vehicles with intact DU shielding were present, and
f) Where sealed NRC licensed commodity items were present and leak testing indicated
no source leakage.

No close-out documentation exists for Building 101, but during the site visit, it was discovered
that the building has already been released to Montgomery County (along with many buildings
on the property to the north of the Forest Glen Annex, formerly the National Seminary Park
property). No radioactive controls or restrictions exist in this building or on any of the property
that has been transferred to Montgomery County. Physical documentation of the transfer to

Montgomery County was not available.

AMC Guidance was used to remove Building 101 from the survey. The only commodities used
in building 101 were a portable lead paint analyzer containing a sealed Cd-109 source and a
chromatography unit that contained a sealed H-3 source. In accordance with Army Materiel
Command (AMC) Guidance (AMC, 2004) section 6 - 1(a, b and c) this area can be considered

non--impacted.

Buildings/areas showing complete close-out and clear NRC concurrence in writing —
e 500,
e 149A (already transferred to Montgomery County)
e 506

Since release, strict protocols were in place in accordance with Army Regulation 10-40 to
prohibit reintroduction of RAM to these buildings, therefore there is no reason to believe these
areas could have been re-impacted.

Buildings/areas showing complete close-out, but no NRC concurrence —
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e 508,

e 188 (already transferred to Montgomery County)
The survey protocol used by WRAMC HPO included a historical review to determine if there
were any “spills or unusual occurrences” gridding of floors and lower walls (3 grids), selection
and use of proper survey equipment, direct surveys for alpha, beta and gamma radiation, and
swipe surveys of each grid that were counted for alpha, beta and low energy beta. These surveys,
although pre-dating MARSSIM publication, were reviewed and found to be comparable with
MARSSIM Final Status Survey protocol, and thus serve as acceptable documentation as to the
buildings’ release. Information packages documenting appropriateness for radiological release
and/or prior acceptance by NRC are included as Appendix F. Since release, strict protocols were
in place in accordance with Army Regulation 10-40 to prohibit reintroduction of RAM and there

is no reason to believe these areas could have been re-impacted.

No close-out documentation could be found, but this building has been extensively renovated,
and a “clean” medical room now exists where the room containing RAM previously existed,
with no radioactive controls or restrictions in place. The only isotopes used in this building all
have half-lives of less than 120 days (32P, 33P, and 35S), and no RAM has been used in this
building for over 18 years. These short lived radionuclides were eliminated in accordance with
the temporal boundaries sections of the DQOs contained in this document (section 7.3.4.3)..
These radionuclides were eliminated as RCOPCs and were the only radionuclides used in

building 501. Therefore Building 501 is considered non-impacted.

1.3.4  Building 503
Building 503, although impacted, is slated for continued use for laboratory research after BRAC.

Appropriate radiological permits/licenses are set to be transferred to the Navy. Findings
presented in the HSA, with regards to specific radionuclides and rooms where used, were meant
to serve as a snapshot of the RAM usage as of the publication date of the HSA. At some point in
time during the license transfer as part of BRAC, the new holder may deem surveys necessary,

although surveys will not occur as part of this current effort.

The former Buildings 504 and 509 would have been considered impacted, but they were

demolished when the new WRAIR Building (503) was built; however, no documentation of
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close-out prior to demolition was discovered. Since Building 503 (also considered impacted) was
built over the footprints of these Buildings 504 and 509, they can be disregarded at this time.
While it is unclear where building debris from the former buildings 504 and 509 was disposed
of; WRAMC procedures/protocols were in place to ensure that any RAM went to a properly
permitted facility for disposal. Interviews with former WRAMC RSO Col William Johnson (U.S
Army Ret) and document review did not reveal any information that indicated onsite burial of

building 504 and 509 construction debris.

1.35  Taft Building

Similar to Building 503, the Taft Building in Rockville, MD, although impacted, is slated for
continued use for laboratory research after BRAC. Appropriate radiological permits/licenses are
set to be transferred to the Navy. Findings presented in the HSA, with regards to specific
radionuclides and rooms where used, are meant to serve as a snapshot of the RAM usage as of
the publication date of the HSA. Currently, only Rooms 15 and 20 are known to be impacted. At
some point in time during the license transfer as part of BRAC, the new holder may deem

surveys necessary, although they will not be completed as part of this current effort.

1.3.6  Building 516 (DORF)

Building 516 (DORF), Building 513, supporting USTs and the surrounding grounds are
undergoing full decommissioning under a separate effort than the rest of the Forest Glen Annex
and leased facilities in Rockville, MD. This complex is not intended to be addressed under this

action and will not be discussed in detail in this report.

1.3.7 The Landfill
While there is no evidence that onsite burial of radioactive material ever occurred at Forest Glen,
it should be noted that the Army has initiated action to perform radiological and chemical

surveys of the landfill area.
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Table 1-1:  Summary of Areas Investigated
Original | Department(s) Current Impacted
Building | Structure / Tenant and or Non- Rationale
Name RAM Use(s) Conditions Impacted
Use of a lead paint
analyzer and
chromatograph
containing a sealed
H-3 source were the
ch ¢ h only evidence of
Former Jromazograp RAM usage.
. with sealed H-3 | Abandoned, h
Domntory Portabl buildine/land T ereby, per AMC
for souree, Tortable | buriding/lan Non- Guidance section 6,
101 . Lead Paint turned over to .
National Impacted 1(a, b and c) this
. Analyzer Cd- Montgomery b
Seminary 109 sealed Count area can be
Park seale ounty considered non--
source impacted. This
building has already
been turned over to
Montgomery County
and is no longer part
of Forest Glen
Abandoned, Impacted Radiological Close-
et but released | out Survey as of
149A Bunker Health Physics turned over to via 6/23/1997, see data
Office Storage Monteome WRAMC package/building
Countg y HPO fact sheet in
Y surveys. Appendix F
Abandoned, Impacted Radiological Close-
WRAMC, g but released | out Survey as of
Former use by | building/land .
Health . via 6/23/1997, see data
188 . Health Physics | turned over to o
Physics Office Monteomer WRAMC package/building
Office Coun‘? Y HPO fact sheet in
Y surveys. Appendix F
Impacted Radiological Close-
but released | out Survey as of
WRAIR WRAIR via 7/12/2000, see data
bl WRAIR Research Labs | Administration | WRAMC package/building
HPO fact sheet in
surveys. Appendix F
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Original | Department(s) Current Impacted
Building | Structure / Tenant and or Non- Rationale
Name RAM Use(s) Conditions Impacted
Only short-lived
radionuclides ever
I d present. In
WRAIR WRAIR Pil‘ot Vi?gla;ﬁ)rt accordance with the
501 WRAIR R h Lab Bioproduction lived temporal boundaries
esearch Labs | o ©. ty live for this survey
1sotopes. isotopes with less
than a 120 day half
life were eliminated
1 WRAIR WRAIR Impacted — | RAM still being
28 WRAIR Research Labs | Research Labs | Class 1 used
Impacted
but
2 None, demolished | In footprint of
>04 Unknown | Unknown Demolished with new Building 503
building in
footprint
Impacted Radiological Close-
but released | out Survey as of
WRAIR via 6/8/1999, see data
et WRAIR Research Labs AL TEEGTIEE WRAMC package/building
HPO fact sheet in
surveys. Appendix F
Impacted Radiological Close-
but released | out Survey as of
WRAIR Viral Con via 3/5/1998, see data
>08 WRAIR Research Labs | Projects WRAMC package/building
HPO fact sheet in
surveys. Appendix F
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Original | Department(s) Current Impacted
Building | Structure / Tenant and or Non- Rationale
Name RAM Use(s) Conditions Impacted
Impacted
WRAMC, . but
5092 Health g;gﬁl 5\2 };?ecs None, demolished | In footprint of
Physics Storage Demolished with new Building 503
Office £ building in
footprint
Animal
Medical Animal Impacted — | No Radiological
S11 WRAIR Research Research Class 3 Close-out Survey
Facility
poarian | o,
. i Allergen Impacted — | No Radiological
512 WRAIR Medical
Extract Lab, Class 3 Close-out Survey
Research Pharmac
Facility Y
General non- fninzl:jtlelg Radiological Close-
WRAMC, | Source range radiological bu‘f)release d out Survey as of
Health for calibration g . 7/7/1997, see data
513 Physics of instruments storage, used via ackage/buildin
Y by WRAMC | WRAMC | Bacrase/buriding
Office at DORF fact sheet in
HPO HPO )
Appendix F
surveys.
Used by qp
WRAMC HPO Stll‘l '1n usq as storage
P m— facility, will be
516 DORF Radlat.lon radioactive Impacted — | addressed under a
Experiments Class 1 separate
waste decay o
decommissioning
and storage .
e action.
facility
Formally
impacted This area was
Water Holdup Tanks WRAMC HPO | but released | addressed under a
516 ) for Water from )
(outside) Retention DORF Pool and Decay and via separate
Tanks ) Storage Facility | WRAMC decommissioning
Wash Sink .
HPO action.
surveys.
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Building

Original
Structure
Name

Department(s)
/
RAM Use(s)

Current
Tenant and
Conditions

Impacted
or Non-
Impacted

Rationale

Taft!

Taft Court

WRAIR
Medical
Research Labs

WRAIR
Medical
Research Labs

Impacted —
Class 1

RAM still being
used

Landfill

Landfill

Burial of onsite
waste

Ballfield

Non-
Impacted

Although the HSA
found no evidence
that burial of RAM
ever occurred at
Forest Glen the
USACE has initiated
an action to survey
this area for
radiological and
chemical
constituants

Gillette

Gillette
Building

WRAIR
Medical
Research Labs

WRAIR
Medical
Research Labs

Impacted —
Class 3

No Radiological
Close-out Survey
exists for the south
wing, however close
out documentation
does exist for the
north wing. A class
3 survey was
performed to fill in
data gaps and tie
together the entire
Gillette Building
close out effort into
one document.

Notes

Building 503 and the Taft Building, although impacted, are slated to continue using

RAM under new license/licensee.

Buildings 504 and 509 would be considered Impacted, but since they were

demolished, and Building 503 (an impacted building) has been built within their

footprints, they essentially have now become part of the footprint for Building 503,

and any future investigations should treat them as such.
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1.4 Radiological Contaminants of Potential Concern
The use of RAM in affected buildings can be summarized as follows:

e Health physics support using sealed sources in microCurie (uCi) quantities (e.g.,

calibration sources).

e Clinical and biomedical research using unsealed pCi and mCi quantities. Of the various
unsealed isotopes used in research, only long-lived radioisotopes, i.e. half-lives greater
than 120 days, present any potential for residual contamination. This is the main
historical usage of RAM in the laboratories at the Forest Glen Annex and leased facilities
in Rockville, MD.

A detailed inventory of radioactive materials and their respective locations is included in the
HSA. The radionuclides that are considered radiological contaminants of potential concern
(RCOPCs) based on HSA findings were carried over for this characterization effort as
summarized on a per-building basis in Table 1-2. Further information regarding how this table

was developed is presented in the sections to follow.
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Table 1-2:  Historically-Used Radionuclides in Impacted Buildings (RCOPCs)/Survey Design Rationale
. . . Principal Emissions .
- . . . Radionuclides Retained as . Analysis Performed (DCGL)
Building Historically-Used (RCOPCs) (RCOPCs)" Half-Life (mega-electron volts to0 Detect (dpm/1 00cm?)
[MeV])
e 5.7E+03 years 0.156 (betapay) liquid scintillation 3.7E+05
14~ 57 317 203 1257 1317 32
C9 CO) H’ Hga I, L P, 57 705E+03 (ﬁxed)
511 (SUO1 . . max t
(SUOD) 355 Co 271.8 days 0122 (gammaumax) £AMMA SPECLrOSCOPY | 7.05E+02 (removable)
*H 12.3 years 0.0186 (betay,y) liquid scintillation 1.2E+07
e 5.7E+03 years 0.156 (betamay) liquid scintillation | 3.7E+05
512 (SU02) | “C,*H
H 12.3 years 0.0186 (betapny) liquid scintillation | 1.2E+07
°H 12.3 years 0.0186 (betan,x) liquid scintillation 1.2E+07
60 7.05E+03 (fixed)
Co 5.3 years 0.314 (betapay) gross beta 7.05E+02 (removable)
137 7.05E+03 (fixed)
Gillette (SU03) Cs 30.2 years 1.176 (betamay) gross beta 7.05E+02 (removable)
5Co, ®Co, 5'Cr, 137Cs, *H, 251, 21, ©Ni, *™T¢
21 1.6E+07 years 0.150 (betamay) liquid scintillation | 3.5E+03
SNi 100 years 0.066 (betamay) liquid scintillation | 1.8E+05
7.05E+03 (fixed)
o 271.8 days 0.122 (gammayy,y) gamma spectroscopy 7.05E+02 (removable)
uranium-238 (***U) — 101 (fixed)
4.5E+09 years 4.260 (alpha) gross alpha
99.8% 10.1 (removable)
(ALL DU uranium-235 (**°U) — 101 (fixed)
SU’s) 7.0E+08 years 4.470 (alpha) gross alpha
0.02% 10.1 (removable)
. 234
uramur;n—234 U - 2.5E+05 years trace gross alpha 101 (fixed)
0.0007%
10.1 (remavable)
a — Based on HSA Findings
b — Only radionuclides with half-lives greater than 120 days were retained as RCOPCs (such that 7-10 half-lives would have passed, indicating decay to negligible levels)
¢ — DU DCGL was derived as described in following sections
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The list of radionuclides shown in Table 1-2 is based on radionuclides known to have been used

or to be present at Buildings 511, 512, and Gillette. This list only represents radionuclides used

in Impacted buildings included in this phase of the investigation (radionuclides for Buildings
503 and Taft are not included here, but they are included in the HSA). It is not intended to be

a comprehensive list of all radionuclides used at the Forest Glen Annex and leased facilities in
Rockville, MD. Although Table 1-2 presents the list of RCOPCs on a per building basis, the

conservative approach taken during the survey was to address all RCOPCs at all buildings.

Of the radionuclides known to have been used at former WRAMC-controlled facilities, only
those radionuclides with half-lives greater than 120 days were retained as RCOPCs, as they have
the greatest potential to be remaining post-closure of the facility. Using 120 days as a half-life
cut-off for which radionuclides were considered RCOPCs is conservative in that at least 7 half
lives would have passed since active RAM usage, ensuring the radionuclide would be decayed to
negligible levels and not pose a concern. The elimination of short lived isotopes is in accordance

with temporal boundaries detailed in section 7.3.4.3 of this document.

Note that the greater-than-120-day half-life cutoff represents a revision to information presented
in the Final HSA. Using 120 days as the cutoff for RCOPC inclusion is a more conservative
approach and is preferred by NRC. For Buildings 511, 512, and Gillette, this revision resulted in
the addition of *’Co to the RCOPC list. Co-60 (with limits of 7.1E+03 dpm/100cm” total;
7.1E+02 dpm/100cm’ removable; and 3.8E+00 pCi/g volumetric) is considered the most
restrictive beta RCOPC for non-DORF buildings, and thus, the values for %9Co were to be used in

determining instrumentation needs and criteria for free release for beta.

1.5  Applicable Regulatory Criteria Applicable to DCGL Development

The following table is based on screening levels from NRC NUREG-1757, Volume 2 Tables B.1
and B.2, and from” NUREG/CR-5512, Volume 3, Table 5.19, utilizing screening values for P
at 0.90. The screening guideline levels and the transferable radioactivity goal for each RCOPC

are presented in Table 1-3.

On June 21, 1997, the NRC published the final rule on “Radiological Criteria for License
Termination”, the License Termination Rule (LTR), as Subpart E to 10 Code of Federal
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Regulations (CFR) Part 20. The criteria for termination with unrestricted release is residual
radioactivity, which is undistinguishable from background, and results in a total effective dose
equivalent (TEDE) to an average member of the critical group that does not exceed 25 millirem
per year (mrem/yr), including that from groundwater sources of drinking water, and the residual
radioactivity has been reduced to levels that are as low as reasonably achievable (ALARA).
Determination of the levels which are ALARA must take into account consideration of any
detriments, such as deaths from transportation accidents, expected to potentially result from
excavation and waste disposal activities. For the decommissioning of WRAMC facilities, a dose
objective of 25 mrem/yr above background will be applicable and is therefore used as the basis
for conducting the site radiological surveys. For the purposes of this survey, it is appropriate and
conservative approach to include the contribution from background in all results (presented in

Appendix A).

Supplemental information regarding the implementation of the LTR, including screening criteria
for building surfaces and soil, was published by NRC in the Federal Register Volume 63,
Number 222, November 18, 1998; the Federal Register Volume 64, Number 234, December 7,
1999; and also the Federal Register Volume 65, Number 114, June 13, 2000. Soil screening
criteria used for RCOPCs not presented in the preceding Federal Register documents have been
referenced from Table 5.19 of NRC Regulation (NUREG)/CR-5512, Volume 3, October 1999,
where possible. These screening criteria will be used as guideline activity limits and to establish

instrument/analysis sensitivity requirements for RCOPCs during the performance of radiological

surveys.
Table 1-3: Acceptable License Termination Screening Values for Building Surface
Contamination and System Surface Contamination
NUREG/CR- NUREG/CR- |~~~ NUREG-
5512 5512 Nlﬁgc' 1757 NUREG-
m Volume 3 Volume 3 Volume 1 Volume 1 1757
RCOPC Tvpe y Table 5.19 Table 5.19 Table B.1 Table B.1 Volume 1
yp Peric 0.90 Peric 0.90 (dpm/100 | (@Pm/100 | Table B.2
(dpm/100 cm?) | (dpm/100 cm?) p cm’) - (pCi/g)
cm”) - fixed
- fixed - removable removable
*H low-energy beta 1.24E+08 1.24E+07 1.2E+08 1.2E+07 1.1E+02
e low-energy beta 3.67E+06 3.67E+05 3.7E+06 3.7E+05 1.2E+01
W912DQ-08-D-0003/DA02 CABRERA SERVICES, INC. 1-20




Characterization Survey Report

Forest Glen Annex and Gillette Building, MD FINAL
NUREG/CR- | NUREG/CR- |~ oo~ | NUREG-
5512 5512 NI{‘;SEG' 1757 NUREG-
m Volume 3 Volume 3 Volume 1 Volume 1 1757
RCOPC Tvpe y Table 5.19 Table 5.19 Table B.1 Table B.1 Volume 1
yp Peric 0.90 Peric 0.90 (dpmy10p | (@pm/100 | Table B.2
(dpm/100 cm®) | (dpm/100 cm?) cm?) e cm’) - (pCi/g)
- fixed - removable removable
1 low-energy beta 3.47E+04 3.47E+03 3.5E+04 3.5E+03 5.0E-01
*'Co gamma 2.11E+05 2.11E+04 unlisted unlisted 1.5E+02
“Co Beta/gamma 7.05E+03 7.05E+02 7.1E+03 7.1E+02 3.8E+00
®Ni low-energy beta 1.82E+06 1.82E+05 1.8 E+06 1.8 E+05 2.1 E+03
¥Cs beta 2.80 E+04 2.80 E+03 2.8 E+04 2.8 E+03 1.1 E+01

The most restrictive screening value for each type of radioactivity is shown in bold. These
radionuclides represent the RCOPCs for this characterization survey. These restrictive values
were chosen as derived concentration guideline limits (DCGLs) for this characterization survey.

Isotopes of uranium and thorium were considered for inclusion based on their presence on
License No. SUB-603. This license allowed for possession of source material for the purposes of
training, shielding and research. Despite the authority to possess up to 200 pounds of U or Th, no
evidence (current or historical RAM Authorizations or Protocols) was found to support active
use of these metals (and their respective radioisotopes) at either the Main Post or the Forest Glen
Annex. It is suspected that SUB-603 (source material license) was exclusive to Building 40 on
the Main Post but no definitive proof could be found to adequately discount the NRC concern.
Therefore, an evaluation of U and Th was performed using a graded approach, where the
potential for use, associated risk, and cost of inclusion were all considered for future

investigations at the Forest Glen Annex.

After careful consideration, it was determined that only depleted uranium (DU) be added to the

RCOC list at Forest Glen. This decision was based on the following points:

e No specifics are given on the license to determine physical, chemical, or isotopic
make-up of these metals. Given the historical mission at Forest Glen and the lack of
evidence to the contrary, it was determined that DU was the most likely form of
source material that would be present.
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Given the very low potential DCGLs based on Building Surface Screening Values
SSVs) found in NUREG/CR-5512 (6 - 7 dpm/100cm® for ***Th and 19.5 - 101
dpm/100cm’ for #**U), the technical approach required to ensure adequate detection
of these nuclides at these levels could have a profound impact on future survey
performance and its resulting cost. The values at the low end of the range above
assume that the nuclide listed is in full equilibrium with its decay progeny. The latter
are for the nuclide itself.

The potential DCGL values for 2**Th (the most abundant nuclide in natural thorium)
are prohibitively low given the use of the NRC surface screening values (SSVs).
Without further evidence of the use of **Th at Forest Glen, implementation of
surveys with the capability of detecting 6-7 dpm/100 cm? alpha could not be justified.

A composite alpha DCGL for Depleted Uranium (DU) of 101 dpm/100cm? could be
readily implemented at Forest Glen without substantial cost implications. The use of
the nuclide-only SSV is based on the underlying assumption that DU (circa 1950’s
vintage) would not be expected to have decay progeny in-growth beyond U-234 due
to inadequate decay time. Therefore, there is no need to include additional
conservatism to the applied SSV values. Also, standard health physics
instrumentation could detect DU at these levels without additional scaling factors or

the need for application of surrogate nuclides.

For the reasons stated above, DU was added to the RCOPC list for Forest Glen with alpha

surveys performed in all areas considered to be impacted by use of RAM.

The alpha DCGL based on DU was developed as per the following table:

Table 1-4:

Determination of Gross Alpha Activity Specific DCGL for Depleted Uranium

Activity
Activity 4 of AF Isotopic Specific
. DCGL DCGL
Analyte | Fraction | Alpha for
(AF) | particles | Alpha | (4PM/100 Alpha
cm”) (dpm/100
cm’)
24U | 0.000007 1 0.000 9.06E+01 0
By 0.002 1 0.003 9.76E+01 0
By 0.998 1 0.997 1.01E+02 101
Total | Gross DCGL 101
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The following methodologies were utilized during the derivation of gross alpha DCGL.

Determination of Activity Fraction (AF): Based on U.S. Department of Energy
(DOE) Guide of Good Practices for Occupational Radiological Protection in
Uranium Facilities (DOE, 2000), depleted uranium is the sum of 99.8% of 238,
0.0007% of **U and 0.2% of ***U with respect to percentages by weight. Those
values are used as the activity fraction for DU.

Number of Alpha and Beta Particles: 38U has one alpha and two beta emitters (***Th

and *™Pa), **°U has one alpha and one beta (**'Th), and ***U has one alpha and no
beta particles. Each of those alpha and beta emitters is assumed to be in secular

equilibrium with their uranium parent.

Individual DCGL: The soil screening criteria referenced from Table 5.19 of
NUREG/CR-5512, Volume 3, October 1999, were utilized as the individual DCGL

for each uranium isotopes.

Determination of Gross Alpha DCGL and Gross Beta DCGL: By multiplying the
percentage of activity fraction and individual DCGL, the activity-specific DCGL
were calculated for each uranium isotope. The activity-specific DCGL for each
isotope were summed to determine the gross DCGL for the Site.

The Building Surface DCGL values shown in Table 1-3 were also broken down into alpha and

beta emitting RCOPCs for application to specific survey instrumentation. The choices of gross

alpha and beta DCGL values for the Site characterization surveys are provided in Table 1-5.
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Table 1-5:  DCGL Values for Forest Glen Characterization Survey
Alpha Beta Low-energy Beta | Low-energy Beta | Low-energy Beta | Low-energy Beta
(based on DU) (based on *Co) CH) *0C) (®*Ni) **1)
dpm/100 cm’ dpm/100 cm’ dpm/100 cm’ dpm/100 cm’ dpm/100 cm’ dpm/100 cm’
Total | Removable | Total | Removable Removable Removable Removable Removable
DCGL 101 10.1 7050 705 1.2E+07 3.7E+05 1.8E+05 3.5E+03

Note: Removable DCGLs are 10% of total.
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2.0 CHARACTERIZATION SURVEYS OF FOREST GLEN ANNEX
BUILDINGS AND THE GILLETTE BUILDING

Field activities at the Site were performed by the CABRERA team on November 16-18, 2009. The

field activities included radiological characterization surveys. The characterization survey efforts

consisted of static (fixed) and smear (removable) radiological contamination surveys.

Additionally, floor and wall scanning occurred, and exposure rate surveys were conducted.

2.1 Scope and Rationale for Surveys

The characterization surveys were designed in accordance with MARSSIM guidance (NRC
2000) Details of survey design can be found in the SCWP, (CABRERA, 2009b). Field changes to
the SCWP implemented during the course of field work are outlined in Section 2.3.3 — “Field
Changes to the Work Plan”.

2.2 Work Plan Implementation

221 Scope of Surveys
Areas were designated as impacted based on the potential presence of contamination, as
determined during the HSA process (CABRERA, 2009a). In order to confirm the extent of
radiological impacts to these areas, the following field tasks were implemented in accordance
with the approved SCWP (CABRERA, 2009b).

e Direct surface alpha radioactivity measurements were performed within

buildings/indoor areas

e Direct surface beta radioactivity measurements were performed within
buildings/indoor areas

e Scanning surveys of at least 2% of floors and lower walls
e Gamma readings were taken throughout the buildings/indoor areas

e Smear samples were collected and analyzed for gross alpha and beta radioactivity

within buildings/indoor areas

e Smear samples were collected and analyzed for low-energy beta RCOPCs by
liquid scintillation within buildings/indoor areas

e Smear samples were collected, bundled into a composite, and analyzed by gamma
spectroscopy to determine if any elevated energy peaks existed that would
indicate presence of gamma emitting isotopes.
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Radiological survey activities consisted of low-impact methods. After performing the survey,

arrangements were made with building contacts such that disturbed areas would be returned to

pre-survey condition. See the field photographs presented in Appendix D. Biased samples were

taken in areas where indications of past RAM use would likely have accumulated if present such

as floor/sink drains and ventilation.

2.2.2

Characterization Survey Instrumentation

Survey and stationary instrumentation utilized during the characterization survey is presented in

Table 2-1.
Table 2-1:  Survey Meters and Detector Probes used for Characterization Survey
Instrument
Detection
Sensitivity,
Ratemeter / alpha/beta
Ratemeter / Detector Radiation Probe Serial | Calibration
Probe Type Sensitivity Numbers Due Date (dpm/100 cm?)

Ludlum Gas Alpha, Beta 184906 / 9/17/2010 51/442

Model 2360/ | Proportional | (Direct) 116721

43-68

Ludlum Gas Alpha, Beta 225241/ 9/17/2010 51/442

Model 2360/ | Proportional | (Direct) 160790

43-68

Ludlum Gas Alpha, Beta 145474 / 9/17/2010 20/210

Model 2360/ | Proportional | (Direct) 066273

43-37

Ludlum Smear Alpha, Beta 152275/ 9/17/2010 9.5/151

Model 2929 / | Counter (Removable) | 155350

43-10-1

Ludlum Exposure Gamma 167164 9/17/2010 N/A

Model 19 Rate

2.2.3  Field Changes to Work Plan

To account for observed field conditions, several onsite field changes to the SCWP were

implemented during execution of the Characterization Survey:
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Building 511

Despite a diligent attempt to gain access to a locked office that contained a planned survey location for
SU 01-06, the survey point was moved 5 feet away to an accessible area. The new location was outside
the office door on the hallway floor. Figures 5 through 14 accurately represent sample locations

as they were taken in the field.

The location for SUO1-14 had to be moved approximately 5 feet from its planned location due to
being located within a locked utility room, after a diligent attempt had been to gain access. The
new location was outside the utility room door on the hallway floor. Figures 5 through 14

accurately represent sample locations as they were taken in the field.

Building 511 houses an animal research facility. The facility has specific health and safety
requirements, as well as room-specific personal protective equipment (PPE). Prior to the survey,
the field team members who were to enter Building 511 received all appropriate health and
safety clearance. During the survey, the Building 511 escort was able to provide all room-
specific PPE to the field team members. An example of this PPE is shown in the field
photographs in Appendix D (Figure D-4). Due to the current mission in this building, intrusive
activity that would lead to destruction of building surfaces was not desirable and engineering
controls to ensure the animals were not harmed or exposed to any type of contaminate would
have been required. Therefore, underlying surfaces were not surveyed; rather the team took
biased measurements/samples in areas where indications of past RAM use would likely have
accumulated if present (such as floor/sink drains and ventilation) in lieu of actually performing

intrusive sampling beneath surfaces

Building 512

This building had undergone renovation since RAM usage and removal of tile and carpet did not
negatively impact building operations. Although the probability of finding contamination under
tile and carpeting was remote, the level of effort required to remove/replace floor surfaces was
also relatively small. It was determined field that a prudent approach to a more thorough
characterization effort would be to collect static measurements and smears from both the tile

surface and the sub-floor surface at each location where a tile was to be pulled up. Tile surface
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and sub-floor measurements and smears were collected at all locations, except SU02-32, where

bare floor only existed. Smears for low-energy beta were only collected on the sub-floor.

Gillette Building

The location for SU03-70 had to be moved approximately 5 feet from its planned location due to
being located within a locked utility room, after a diligent attempt had been to gain access. The
new location was in the ladies’ bathroom on the ceramic tile floor. Figures 20 through 29

accurately represent sample locations as they were taken in the field.

The location for SU03-75 had to be moved approximately 5 feet from its planned location due to
being located within a locked utility room, after a diligent attempt had been to gain access. The
new location was in the hallway as close to the planned location as possible. Figures 20 through

29 accurately represent sample locations as they were taken in the field.

The locations for SU03-79, 80, and 84 had to be moved from their planned locations due to
being located on the roof (the section of the roof that covers the first floor of the building, but is
level with the second floor of the building), where no radiological materials usage would have
ever occurred, in addition to posing a possible safety hazard to the survey team. The new
locations were in the walkway leading out to the roof. Figures 20 through 29 accurately represent
sample locations as they were taken in the field. Building management did not approve access to
the roof due to concerns for roof damage. Internal ventilation ducting was investigated and found
to a small fraction of the DCGL; therefore potential fall-out of roof surfaces was remote.
Additionally, records and interviews suggest that the roof had been replaced adding to the

unlikelihood that contamination would be found.

The HSA determined that rooms 1066, 1082, 2143, 1205, 1205, 1206, and 1207 should be
investigated. Renovation had occurred in this area and several of the rooms were consolidated
and renamed. The entire area around rooms 1066, 1082 was scanned, to ensure the formerly
impacted areas were covered. Floor and wall scans occurred in Room 2143 (the most recently
terminated former RAM-using room) and the survey team took additional bias measurements in

this area.
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Rooms 1205, 1206, and 1207 were not identified on the floor plans, and were unable to be
located in the field. Those rooms were taken off the WRAMC Health Physics Office
Authorization 650 as of 1999, and it was determined that the room numbering scheme changed
between 1999 and the time the characterization survey occurred. Those rooms were historically
authorized for '*I and *H ('*I was eliminated from the RCOPC list during the HSA phase as it
has a half life of <120 days). Floor scan coverage was increased to increase the probability of
detecting the presence of elevated activity indicating that contamination may be present. Floor
scans of the first floor of the Gillette Building resulted in approximately 6.5% coverage, and the

floor scan of the second floor of the Gillette Building resulted in approximately 5% coverage.

General

Per Appendix B of the SAP (Volume I of the SCWP), it was determined that the required
minimum detectable concentration (MDC) for the Ludlum 43-68 could be met with a sample
count time of 1 minute and background count time of 1 minute. For renovated areas where new
tile covered original surfaces, to account for attenuation associated with mastic, these times were

increased to a 2 minute sample count time/2 minute background count time for the 43-68.

Cobalt-57 (a pure gamma emitter) was included as a RCOPC for this survey effort. The DCGL
for °’Co (presented in Table 1-4 and based on the value found in NUREG/CR-5512 Table 5.19)
was 2.11E+04 dpm/100cm’. Gamma spectroscopy analysis for this RCOPC required nearly a
kilogram of material. The survey team did not find enough mass to be useful for volumetric
sample analysis. It was determined that after the smears were counted for removable alpha and
beta, they would be bundled into a single composite sample that encompassed all survey units.
The composite sample would then be analyzed via gamma spectroscopy. Because this is a non-
destructive process, if elevated values were found for >’Co, the laboratory could break down the
composite sample into sub-composite smear bundles (per survey unit) to determine the cause of
the elevated activity. If any elevated values were found for >’Co on any of these sub-composite
smear bundles, the laboratory could break down the bundle into individual smears. Due to the
nature of gamma spectroscopy analysis, additional gamma emitting isotopes would be identified
although the value for >’Co would be the radionuclide of interest. If any other radionuclide

exhibited abnormally high values, the sample would be further investigated. The analytical
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laboratory was able to achieve an MDC of 2.6 pCi/composite sample for Co®’, which converts to
5.72 dpm/ composite sample (1 pCi = 2.2dpm). During the field effort, 149 smears (covering 100
cm” each) were collected and composited, thus the total area covered by the composite smear
was 14900 cm’. However, to avoid potential issues of dilution, a more conservative approach
was taken. The total activity of the composite sample was applied to the surface area covered by
a single smear. Applying this extremely conservative approach resulted equated to 5.72 dpm/100
cm’.

Sampling Apparatus and Field Instrumentation

The purpose of this section is to describe survey instruments and methodologies that were used

for surveys implemented during site radiological investigations. Specific measurement/sampling

frequencies and approaches are discussed in the SCWP.

For enclosed and unenclosed structures, scanning and integrated direct measurements and
surface smears were performed to measure surface radioactivity concentrations of site RCOPCs.
These measurements were based on alpha or beta emissions, depending upon the RCOPC of

interest.

23 Direct Radiation Measurements

Building and indoor surfaces were measured for alpha and beta radioactivity using direct scan
survey and integrated direct measurement techniques. These components of radiological
characterization surveys were performed in accordance with CABRERA standard operating
procedures (SOP) OP-020 “Operation of Contamination Survey Meters,” Rev 0 (CABRERA,
2000a) and OP-021 “Alpha-Beta Counting Instrumentation,” Rev 0 (CABRERA, 2000b), and
CABRERA standard radiation instrumentation templates “Alpha/Beta Counting and Smear
Worksheet”, Rev 4.

Alpha and beta radioactivity direct scan surveys and integrated direct measurements were
performed over at least 1-2% floors and lower walls (per a MARSSIM Class 3 survey) using a
Ludlum Model 43-37 gas flow proportional detector floor monitor (active area of 582 square
centimeters [cm?]). In certain instances where accessibility was an issue, such as in small rooms,
the floor monitor was replaced with a Ludlum 43-68 (active area of 126 cm®) handheld

alpha/beta radioactivity gas flow proportional detector. Both the 43-37 and 43-68 detectors were
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coupled to a Ludlum 2360 Alpha-Beta Data Logger. The 43-37 and the 43-68 were calibrated to
measure both alpha and beta surface activity (i.e., dual channel analysis). Alpha and beta
measurement results were recorded separately. These detectors are not sensitive to relatively
low-energy alpha/beta radioactivity due to the presence of their Mylar® entrance windows. Beta
emitters with maximum energies less than approximately 40 keV cannot be effectively detected.
Per calculations in Appendix B of the SAP (Volume I of the SCWP), this instrumentation setup
was capable of detecting all alpha and beta emitters >40keV and thereby appropriate for this
characterization effort. It should be noted that direct readings using the 43-68 and43-37 probes
are not technically feasible for H-3 and other low energy betas, therefore analysis for these

isotopes was accomplished via liquid scintillation counting of swipe samples only.

Measurement locations were located using a tape measure or equivalent method in facilities.

2.4  Integrated Direct Radioactivity Measurements

As discussed in Section 2.3.3 (Field Changes to Work Plan), actual count times used in the field

for integrated alpha/beta measurements are expressed as Table 3-1:

Table 2-2:  Count Times for Integrated Alpha/Beta

Alpha/beta limiting

integrated ]
2 min
(all areas)

Alpha/beta limiting

background .
2 min
(all areas)

Additional bias measurements were performed at locations determined in the field throughout the
performance of the random location survey. Bias measurements were performed at the following

locations:

e Floor drains in Building 511, Building 512, and the Gillette Building

Sink drains in Building 512 and the Gillette Building

e Horizontal structures with surfaces where airborne contamination may have settled

(e.g., counter tops, bench tops, exhaust fans, etc.) in Room 114 of Building 511

Room 2143 in the Gillette Building

Ventilation ducts in 511, 512 and Gillem
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In cases where contamination is suspected, it is appropriate to subtract out the material-specific
reference area background measurement. This value would be compared to the DCGL to ensure
that what is being observed is truly contamination, as opposed to just a higher end of background
contribution. In the case of Forest Glen, little to no actual contamination was expected, and all
gross results were lower than the DCGL, even with the inclusion of background. To demonstrate
a more conservative approach, all data as presented in this report includes the contribution of

background.

24.1 General Area Gamma Exposure Rate Measurements

General area gamma exposure rate measurements were qualitatively performed during the survey
activities to ensure worker health and safety and to identify unusual exposure rate conditions.
Measurements were performed using a Ludlum Model 19 tissue-equivalent scintillation detector,
in accordance with CABRERA operational procedure OP-023, “Operation of micro-R Meters”,

b

Rev 0 (CABRERA, 2000c). Measurements were performed using the “slow” response time
constant setting. The detector was positioned over the area of interest and allowed to stabilize
prior to recording the measurement. The technician used their judgment to determine when the
instrument has stabilized. Such measurements were performed at 1 meter from and/or on contact

with the surface being evaluated.

2.5 Smear Sample Collection and Analysis
Smear samples were collected at specific locations, as to quantify transferable surface alpha and
beta radioactivity. Smear samples were collected over approximately 100 cm’. Smear samples
were analyzed for alpha and beta radioactivity using a Ludlum Measurements, Inc. (Ludlum)
2929 alpha/beta scintillation counter in accordance with CABRERA operational procedure OP-021
“Alpha-Beta Counting Instrumentation,” (CABRERA, 2000b). Count times are shown in Table 3-
2. Note that these count times represent a field change to the SCWP (as discussed in Section

2.3.3)
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Table 2-3:  Count Times for Removable Alpha/Beta

Ludlum 2929

Alpha limiting
integrated 2 min
(all areas)

Beta limiting
integrated 2 min
(all areas)
Alpha limiting
background 5 min
(all areas)
Beta limiting
background 5 min
(all areas)

Additional smear samples were collected to be analyzed for low energy beta (via *H, ®Ni, '*I,
and '*C) an analytical laboratory (ALS-Paragon). All raw data, as well as data summary tables,
can be found in Appendix C. Low energy beta analysis was performed using 2 channel liquid
scintillation counting. The lower energy channel was used to report H® concentrations directly.
The upper analysis window was open between 20-175 keV and results were reported in gross
counts per minute. An isotope specific efficiency was established for each of the other low
energy RCOPCs. Results in this window were reported in gross CPM and then divided by the

efficiency of each isotope found within the window.

Table 2-4: Isotope Specific LSC Efficiencies

Isotope LSC Eftficiency
c 0.49 counts/disintegration
0.44 counts/disintegration

Ni® 0.102 counts/disintegration

After counting smears for gross alpha/beta, the smears were bundled into a composite sample to
be analyzed via gamma spectroscopy (to account for °’Co) by the analytical laboratory. All raw

data, as well as data summary tables, can be found in Appendix C.

2.6 Volumetric Sample Collection and Analysis
The survey team did not find enough mass in drains, ducts, sinks etc to be useful for volumetric

sample analysis. Therefore, volumetric samples were not collected. However, analysis of the
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composite smear for gamma spectroscopy is intended to be a surrogate for any volumetric
sample collection and analysis. Given the mission at Forest Glen, there was no expectation of
any volumetric contamination that would not be removable at the surface, thus, this was an

appropriate approach.
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3.0 SAMPLE CHAIN OF CUSTODY/DOCUMENTATION

3.1 Field Log

Project data was recorded in a field data logbook and subsequently transferred to an electronic
format (presented in Appendix B). Field data logbook records are sufficient to allow data
transactions to be reconstructed if necessary. The Project Manager was responsible to ensure

logbook(s) entries were completed appropriately.

The following information, at a minimum, was recorded:

e Instrument (e.g., meter/detector) serial numbers

Names of field survey personnel

Identification of area surveyed

e Description of large obstacles or geographic features that limit accessibility to the

areas to be surveyed

Notes regarding equipment performance (e.g., loss of satellite signal, technical
malfunction, etc.)
e Notes regarding any issue related to the survey and requiring documentation

The field data logbooks are permanently bound and the pages are numbered. Pages were not
removed from logbooks under any circumstances. All entries were made in blue or black ink.
Entries are legible, factual, detailed, and complete and shall be signed and dated by the
individual(s) making the entries. If a mistake was made, the error was denoted by placing a
single line through the erroneous entry and initialing the deletion. Under no circumstances was
any previously entered information completely obliterated. Use of whiteout in data logbooks was

not permitted for any reason.

3.1.1  Project Logbook

All significant events that occurred during this radiological characterization survey were
documented and retained for future reference. While many types of project events have specific
forms on which they are documented, many events occur on a routine basis during survey field
activities that were documented as they occurred. Additionally, project data transactions were

also to be recorded as they occurred.
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Significant project events were recorded in the Project Logbook. The Project Manager/Field
Operations Lead (FOL) was responsible for maintaining the Project Logbook and reviewed the

Project Logbook at least daily to report significant issues.

The Project Logbook is considered a legal record and remains permanently bound. The pages
were numbered and were not removed from the logbook under any circumstances. Entries are
legible, factual, detailed, and complete. If a mistake was made, the individual making the entry
placed a single line through the erroneous entry and initialed and dated the deletion. Under no
circumstances was any previously entered information completely obliterated. Use of whiteout in
the Project Logbook was not permitted for any reason. Only one Project Logbook was

maintained. The Project Logbook is presented in electronic format in Appendix B.

3.2 Sample Documentation
This section describes procedures for maintaining sample control through proper sample
documentation. When samples are collected for radiological analyses, documentation is shown
through sample labels, chain-of-custody (COC) forms, and field logbooks. This information
enables the maintenance of sample integrity from the time of the sample collection through

transport to the laboratory. All documentation was completed with indelible ink.

3.2.1  Sample Labels and/or Tags
Sample labels were printed directly onto the sample containers in indelible ink, and they

included the following items:
e C(Client name
e Project name
e Sample location
e Date/time
e Sample collector
e Sample identification
e Preservation

e Analyses requested
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The sample labels and COC were generated using an electronic database management system to
more accurately and precisely manage the sample identification numbers, labeling, and chain-of-

custody.

322  Chain-of-Custody Records
A COC form was completed and accompanied each sample shipment. The following information

was provided on the chain-of-custody:

e Site name

Laboratory name and contact.

e Turnaround time-only if site-specific conditions require non-standard turnaround

time.

Sample ID, matrix, sample date, and collection time.

Parameters, analytical methods, bottle type, bottle volume, sample type, and
preservative.

e Signed release on bottom of chain-of-custody.
The COC were generated using an electronic database management system to more accurately

and precisely manage the sample identification numbers, labeling, and chain-of-custody.

3.2.3  Receipt for Sample Forms

The analytical services laboratory analyzed the condition of the samples upon receipt. This
information was recorded on a form. The form included the date, client’s name, cooler number,
temperature of samples, etc. The laboratory sample custodian or manager signed and dated the
form. The form was returned by email within 24 hours of receiving the samples. Receipts

received by the analytical laboratory are presented in Appendix C.

3.3 Field Records
Field analytical records are presented in Appendix B. Such records included the following field
data forms for recording the results/measurements and quality assurance/quality control

(QA/QC) checks for field surveys:

e Radiological instrument QC checks
e Instrument calibration records

¢ Daily Quality Control Reports (DQCR)
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34 Corrections to Documentation
Corrections to documentation consisted of placing a single line through an incorrect entry, noting

corrected information, and initializing and dating the changes.
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4.0 SAMPLE PACKAGING AND SHIPPING

The procedures for packaging and shipping samples collected during the performance of the

characterization survey are outlined below.

4.1 Sample Handling

The designee of the Project Manager/FOL arranged for delivery of all coolers, labels, and sample
containers prior to conducting field activities. Sample containers were labeled using indelible ink
directly on the sample container. The labels included the project name and number, unique
sample identifier, sample date and time of collection, sample procedure (i.e., wipe), preservative

used, analysis requested, and sampler’s initials.

4.2 Sample Transport

Sample labels, field notebook information, and chain-of-custody forms were checked for
accuracy in sample identification and to verify that all the required information had been
supplied. As soon as the sampling team was ready to transport samples from the field to the
laboratory, the laboratory point-of-contact was notified of the shipment, along with the estimated

time of arrival. Samples were shipped to the laboratory via overnight carrier.
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5.0 RESULTS AND EVALUATION OF DATA QUALITY OBJECTIVES

5.1 Characterization Survey Results

The results of the characterization survey measurements and sample analyses are summarized in
the sections to follow. Characterization Survey worksheets for each building are also provided in
Appendix A. Each of these worksheets contains results of direct and removable contamination

measurements.

5.1.1  Static Measurement/Scan Results

A total of 140 static (integrated direct contamination) measurements were collected during the
field effort at randomly generated locations. The 140 static measurements were comprised of 30
random and 15 biased measurements in Survey Unit (SU)-01 (Building 511), 29 random
measurements on the surface of the tile, 30 measurements on the bare floor, and 3 biased
measurements in SU-02 (Building 512), and 30 random and 3 biased measurements in SU-03

(Gillette Building).

A summary of the results are presented in Table 6-1 and Table 6-2, and raw data is also
presented in Appendix A. As seen in Table 6-1 and Table 6-2, no results exceed the DCGLs as

previously presented in Table 2-3.

Surface scan surveys were performed in all accessible areas of the buildings. A minimum of 1-
2% of floor areas were surveyed in Class 3 areas (see coverage as highlighted in Figure 9, Figure
14, Figure 19, Figure 24, and Figure 29); however, due to ease of use of the instrument, as well
as the need for a conservative approach, this guideline was exceeded as follows:

e The floor scan of the first floor of the Building 511 resulted in approximately 7%

coverage, and the floor scan of the second floor of the Building 511 resulted in
approximately 5% coverage, for a total of 6% coverage.

e The floor scan of Building 512 (with only one floor) resulted in approximately 10%
coverage.

e The floor scan of the first floor of the Gillette Building resulted in approximately
6.5% coverage, and the floor scan of the second floor of the Gillette Building resulted

in approximately 5% coverage, for a total of 5.75.5% coverage.
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NUREG-1507 provides a rigorous derivation of the calculational expression for instrument

sensitivity, typically stated as the minimum detectable concentration (MDC).

The MDC

equations and example values for both static and scan measurements are presented in this

section.

For static measurements, background and indicator measurements are both typically one minute

in duration. The following equation for the MDC from NUREG-1507, Equation 3-10, as

modified, applies:

StaticMDC =

where:

&, = Surface efficiency

a = probe area in cm’

3+4.65,C,

(£,)(e )(

Cp = Background count in one minute
& = Intrinsic instrument efficiency

100cm?

Table 5-1:  Observed Static Alpha MDC

Observed Field MDC Calculations - Static Readings (Alpha)
Instrument S/N Rg Tsig | T K MDC
43-68 PR160790 0.50 2 2 0.230 13.11
43-68 PR116721 0.40 2 2 0.260 11.00
43-37 PR066273 2.20 2 2 0.290 19.83
Table 5-2: Observed Static Beta MDC
Observed Field MDC Calculations - Static Readings (Beta)

Instrument S/N Rg Tsig | Ty K MDC
43-68 PR160790 130.20 2 2 0.260 147.39
43-68 PR116721 121.10 2 2 0.260 142.25
43-37 PR066273 140.60 2 2 0.270 147.49

For scanning, the time interval over an area is typically one second. The following equation is

developed from reference NUREG-1507.
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1.38*601/&
ScanMDC = 60

V0.5(g )(gi )(a 5 j
100cm
where:

1.38 = a desired performance proportions level of 0.95 for true positive results
and a level 0.6 false positives;
Rp = Background rate in cpm; and

0.5 = MARSSIM determined level of performance for the surveyor.
Thin window gas-flow proportional counters are typically used for performing alpha surveys and
these were selected for this project. Alpha radiation has a very limited range and is significantly
affected by surface conditions. For this reason, alpha scans are generally performed on relatively
smooth, impermeable surfaces (€. g., concrete, metal, drywall) and not on porous material (e. g.,
wood) or for volumetric contamination (€. g., soil, water). Instrumentation is kept as close to the
surface as practical while scanning for alpha radiation, typically less than 1 centimeter (0.4
inches). In most cases, porous and volumetric contamination cannot be detected by scanning for

alpha activity and meet the objectives of the survey because of high detection sensitivities.

The alpha scanning process was performed in two stages: continuous monitoring and stationary
sampling (pausing). During the continuous monitoring, the surveyor listened to the number of
clicks or counts. Because the instrument background for alpha is low (<3 cpm), a single count
gave the surveyor cause to stop and investigate further by pausing for an additional few seconds.

The scan MDC for alpha contamination was based on the continuous monitoring stage.

MARSSIM has formulas and probability concepts for scanning alpha contamination when the

background is less than 3 cpm. Abelquist [Reference 10.13] has developed scan MDCs on
structure surfaces for alpha radiation by use of Poisson summation statistics. ~Appendix J in
MARSSIM provides a complete derivation of the formula used to determine the probability of

observing a single count:

{%)
PM>1)=1-¢ '
Where:
P(n > 1) is the probability of observing a single count;
G is the elevated area activity (apm);
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¢ is the detector efficiency (4n); and
t is the residence time of the detector over the activity.
The scan process was performed in two stages: continuous monitoring and stationary sampling

(pausing). During the continuous monitoring, the surveyor listened to the number of clicks or
counts. Because the instrument background is low (<3 cpm), a single count gives the surveyor
cause to stop and investigate further by pausing for an additional number of seconds. The scan
MDC for alpha contamination is based on the continuous monitoring stage which is illustrated as

follows.

Per Abelquist's example pages 193-197 [Reference 10.13], setting the P(n > 1) at the 90% level
and solving for G which is now defined as the alpha scan MDC.

[-In(1-P(n=>1))]60
gt

scanMDC =

alpha

where:

E. .. .
I = Intrinsic instrument efficiency
&, = Surface efficiency

t =residence time (sec), calculated from scan rate

The scan rate selected for alpha was very slow at a 4 second interval; additional time does not
reduce the MDC appreciably. The scan MDC for alpha was calculated to be 60 dpm/100 cm”.
With increases in alpha background rates, the scan MDCs would be higher and a conservative

decision was made to use 60 dpm/100 cm” for all materials.

Use of the formula used for beta scanning shown above when alpha background rates are >3 is
more correct. Investigation of every count for a high background material is not feasible and
DQOs regarding the counts to be investigated were established. In this case, a rate of 4 to 5
counts/sec indicated radiation levels exceeding the MDC and detecting the presence of residual

radioactivity.

Thin window gas-flow proportional counters are also normally used when surveying for beta
emitters and were selected for this project. High-energy beta radiation is easier to measure than

alpha radiation because the beta particles are smaller and have less charge, which increases the
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range. Similar to scanning for alpha radiation, the beta detector is held as close to the surface as
practical (approximately 1 centimeter) and moved at a rate such that the desired IL can be
detected. The beta scanning process was performed in two stages: continuous monitoring and
stationary sampling (pausing). During the continuous monitoring, the surveyor listened to the
number of clicks or counts. Because the instrument background for beta is higher than the
instrument background for alpha, the surveyor listened for an increased count rate relative to
instrument background. An increased count rate was cause to stop and investigate further by
pausing for an additional few seconds. The scan MDC for beta contamination was based on the

continuous monitoring stage and was calculated to be 212 dpm/100cm?2.

5.1.2  Results of Removable (Smear) Contamination Measurements

A total of 140 smears (1 at each static measurement location) were collected for alpha and beta
removable contamination. A summary of the results is presented in Table 6-2 with all raw data
presented in Appendix A. As seen in Table 6-3 and Table 6-4, no results exceed the DCGLs. The
removable contamination DCGLs represent 10% of the “Total” contamination DCGLs for

surfaces, as presented in Table 2-3.

In addition to the onsite alpha-beta screening, the 140 smears were bundled into a composite
sample (after analysis on the 2929 was complete) for analysis by gamma spectroscopy. The
result of this analysis is presented in Table 6-9, with raw data presented (and summarized) in
Appendix C. Gamma spectroscopy results were presented in the units of pCi/sample and then
converted to dpm/100cm” for comparison and analysis (via conversion factor of 2.2 dpm/pCi and
the fact that each smear covered 100 cm?). Note that the raw data for the gamma spectroscopy
analysis includes results for other radionuclides as well. These radionuclides are present in the
gamma spectrum, but the gamma RCOPC for this field effort is >’Co (and thus the value within
the data set to be used for comparison is the value for >’Co). If any suspiciously high values had
shown up in the raw data for any other radionuclides, they would have been investigated further,

but this was not the case for the analysis performed.

A total of 95 smears were also collected and analyzed for low-energy beta, with no results found
to exceed the DCGL. These 95 smears were comprised of 30 random smears and 1 biased smear

in SU-01 (Building 511), 30 random smears and 1 biased smear in SU-02 (Building 512), and 30
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random smears and 3 biased smears in SU-03 (Gillette Building). Results were reported in units
of picoCuries per sample and converted to units of dpm/100cm? for analysis and comparison

against the project DCGL.

A summary of smear results is presented in Tables 5-3 through 5-5, with the laboratory data

summarized in Appendix C (full electronic data deliverables are also available in Appendix C).
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Table 5-3: Static Survey Summary by Building (Alpha)
Minimum Maximum
Number of Value Value Mean Value Standard Surfaces > DCGL?
Building readings Deviation
(dpm/100 (dpm/100 (dpm/100 DCGL =101 dpm/100 Percent of
(n) cm?) cm?) cm?) (dpm/100 cm?) cm’ (alpha, DU) DCGL
511 45 -1.85 14.77 1.6 3.1 No 2%
512 62 -3.5 15.7 1.8 4.2 No 2%
Gillette 33 -3.5 20 1.1 4.9 No 1%
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Table 5-4: Static Survey Summary by Building (Beta)
Minimum Maximum
Value Value Mean Value Standard Surfaces > DCGL?
Deviation
Number of (dpm/100 (dpm/100 (dpm/100 DCGL = 17050 dpm/100 Percent of
Building readings cm?) cm?) cm?) (dpm/100 cm?) cm’ (beta, “’Co) DCGL
511 45 -64 430 64 92 No 1%
512 62 -3.8 456 177 98 No 3%
Gillette 33 -20 973 141 177 No 2%
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Table 5-5: Smear Survey Summary by Building (Alpha)
Minimum Maximum
Number of Value Value Mean Value Standard Surfaces > DCGL? MDC
smears Deviation
(dpm/100 (dpm/100 (dpm/100 DCGL =10.1 dpm/100 (dpm/100
Building (n) cm?) cm?) cm?) (dpm/100 cm?) cm’ (alpha, DU) cm?)
511 45 -0.5 1.2 -0.3 0.4 No 9.5
512 62 -0.5 2 -0.1 0.6 No 9.5
Gillette 33 -0.5 2 -0.3 0.6 No 9.5
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Table 5-6: Smear Survey Summary by Building (Beta)
Minimum Maximum
Number of Value Value Mean Value Standard Surfaces > DCGL? MDC
smears Deviation
(dpm/100 (dpm/100 (dpm/100 DCGL =705 dpm/100 (dpm/100
Building (n) cm?) cm?) cm?) (dpm/100 cm?) cm’ (beta, “’Co) cm?)
511 62 -4.8 66 23 17 No 151
512 45 -18.5 64 24 17 No 151
Gillette 33 3.8 72 36 16 No 151
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Table 5-7: Smear Survey Summary by Building (Low Energy Beta, Tritium,C-14, I-129, Ni-63)
Number of Min Max Standard DCGL
Building isotope samples (N) Value Value Value Deviation MDC dpm/100cm?2 % DCGL
511 H-3 31 -8.6 2.4 -1.9 2.3 20 1.20E+07 2.00E-09
512 H-3 31 -7.7 17.5 0.7 4.9 20 1.20E+07 1.46E-08
Gillette H-3 31 -6.2 4.2 -0.7 2.7 20 1.20E+07 3.50E-09
511 C-14 31 19.2 21.7 17.5 2.3 24.8 3.75E+05 5.79E-07
512 C-14 31 21.7 40 35.9 4.9 24.8 3.75E+05 1.07E-06
Gillette C-14 31 17.5 359 28 2.7 24.8 3.75E+05 9.57E-07
511 1-129 31 20.7 40.5 29.5 4.6 26.1 3.50E+05 1.16E-06
512 1-129 31 23.4 43.2 31.8 5.2 26.1 3.50E+05 1.23E-06
Gillette 1-129 31 18.9 38.7 30.3 4.3 26.1 3.50E+05 1.11E-06
511 Ni-63 31 47.1 92 67.1 4.9 80.6 1.80E+05 5.11E-06
512 Ni-63 31 53.2 98.2 72.3 5.6 80.6 1.80E+05 5.46E-06
Gillette Ni-63 31 43 88 68.8 4.7 80.6 1.80E+05 4.89E-06
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Table 5-8:  Composite Smear Analysis Summary (Gamma Spectroscopy)
Result Surfaces > DCGL? MDC
Building | (dpm/100 cm?) | DCGL = 2.11E+04 dpm/100 cm’ (*’Co) | (dpm/100 cm?)
ALL -1.11 No 2.6
Table 5-9:  Sum of Ratios (Direct Beta/Direct Alpha/Low energy beta)
Low Energy Beta
Direct Beta Percentage | Direct Alpha Percentage Percentage of Sum of
Building of DCGL of DCGL DCGL* Ratios
511 1% 2% 6.8E-06% 3%
512 3% 2% 7.8E-06% 5%
Gillette 2% 1% 7.0E-06% 3%
* As a conservative measure the maximum low energy beta values were used in the SOR calculations
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5.1.3  Results of Exposure Rate Surveys

Exposure rate surveys with a Ludlum Model 19 meter were taken in general areas of each
building. All exposure rate measurements were shown to be consistent with ambient background
levels in each building or area. The results of the surveys are provided in the Survey Forms in

Appendix A and shown on Figures 9, 14, 19, 24, and 29.

Table 5-10: Summary of Gamma Dose Rates per Building

Instrument S/N
Ludlum Model 19 167164
e Surve Exposure Rate
Building Unity pRange
511 1 5-8 uR/hr
512 2 4 -7 uR/hr
Gillette 3 3-8 uR/hr

W912DQ-08-D-0003/DA02 CABRERA SERVICES, INC. 5-13



Characterization Survey Report
Forest Glen Annex and Gillette Building, MD FINAL

6.0 DATA QUALITY ASSESSMENT

A quality assessment of the data collected during the characterization surveys at Forest Glen

Annex was performed. The assessment included the following aspects of the data set:
e The completeness of the data set with respect to the requirements outlined in the SCWP.
¢ Basic (i.e. minimum, maximum, mean) Statistical Analysis of the data set

e QA/QC records for instrumentation

6.1 Data Completeness
All data that was specified in the SCWP was collected and analyzed successfully.

6.1.1  Statistical Analysis

Basic statistical analysis was performed on the characterization data that was collected during the
performance of the sampling requirements of the SCWP. The analysis included quantities such
as the minimum, maximum, and mean of static and smear sampling, as well as minimum,
maximum, and mean of low energy beta analysis results. The values for this analysis are
presented in the summary tables in section 6. The statistical analysis is intended for comparison
purposes only, as rigorous statistical analysis will be performed during development of the

FSSR.

6.1.2  Instrument Quality Assurance / Quality Control

During the execution of characterization survey work, qualitative and quantitative
instrumentation was used to collect measurements. Qualitative instruments (e.g., Ludlum Model
19) provide results that show that a parameter (e.g. radioactive contamination) is present or is not
present with a lesser degree confidence in determining “how much” is present. Conversely,
quantitative instruments [Alpha/beta detectors (e.g., Ludlum Models 43-68 and 43-37) and a
smear counter (Ludlum Model 2929)] are used to determine if a parameter is present and to
estimate “how much” is present with a known degree of confidence. The QA/QC elements for
these two instrument classes are similar, with the quantitative class being more rigorous. There

are three QA/QC checks that are accomplished for each class:

General Instrument Conditions

During daily QA/QC checks, both classes of instruments were inspected for physical damage,
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battery voltage levels, current calibration, and erroneous readings, in accordance with

CABRERA’s standard operating procedures (SOPs)

Instrument Response Checks

Instruments used for qualitative measurements were response checked daily by comparing
response to designated cesium-137 (*’Cs) National Institute of Standards and Technology (NIST)
traceable source and to ambient background. The acceptance criteria for these instrument
response checks are +/- 20% of the mean response generated using ten initial source checks and

ten measurements of ambient background

Instruments used for quantitative measurements were response checked daily by comparing
response to designated >*°Th and *’Tc NIST-traceable sources and to ambient background. The
acceptance criteria for these instrument response checks was two and three-sigma of the mean

response generated using ten initial source checks and ten measurements of ambient background.

Background Checks

Background checks were performed daily for each qualitative instrument. These checks were
performed to monitor fluctuations in ambient gamma background that could impact the
interpretation of the measurements, not to monitor the performance of the instruments. The
results of the background measurements were recorded and presented on a control chart.
Background measurements were performed in an identical fashion for a 10-minute count, with
no source. The acceptance criteria for these instrument response checks will be two and three-

sigma of the mean. The results of the background measurements were recorded

A response check outside the two-sigma range, but within the three-sigma range is considered
cause for a recount prior to further evaluation. A response check outside the two-sigma range on
the second count or three-sigma range on the initial count is considered cause for further
evaluation prior to continued use. A response check outside these limits is cause for an
evaluation of conditions (e.g., instrument operation, source/detector geometry) prior to further
counts and/or removal of the instrument from service. Instruments must pass a response check

prior to field use.
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There were no QA/QC issues identified during the field activities at Forest Glen Annex. The
QA/QC data for this field effort is presented in Appendix B.

6.2  Off-Site Laboratory Sample Analysis

Gamma spectroscopy analysis of the composited swipe samples was performed by the off-site
laboratory ALS-Paragon (Paragon) in Fort Collins, Colorado using the U.S. Environmental
Protection Agency (USEPA) 901.1 method. Low energy beta (specifically, *H, '*C, '®1, and
%Ni) analysis, where applicable, was performed via Liquid Scintillation (USEPA 900 method).

Analysis of the composite smear was performed via gamma spectroscopy.

Paragon calibrates gamma spectrometers using NIST-traceable mixed radionuclide standards in a
soil matrix. The calibration geometry is identical to the counting geometry for the sample. The
efficiency calibrations are performed annually, when routine checks indicate a calibration
problem, or following repairs to a system component. Energy calibrations are performed at least
once per quarter, or when performance checks or system maintenance dictate the need for

recalibration.

In December 2009, the laboratory analyzed 95 wipes for *H in 8 analytical batches (reported over
6 laboratory reports), as well as 1 composite smear via gamma spectroscopy (reported in 1

laboratory report).

As analytical QC, in December 2009, the laboratory analyzed 9 field duplicate samples, 8
internal laboratory duplicate samples, 9 method blanks (MBs), 9 laboratory control samples
(LCS), and 9 laboratory control sample duplicates (LCSD) for *H.

The laboratory performed internal validation of all sample results and assigned qualifiers. The
laboratory validation addressed sample chain of custody, instrument performance, ability to meet
required detection limits, the results of the QC samples, and other factors that might affect data
quality. The results of the validation are summarized in a case narrative provided for each
shipment of samples received by the laboratory. As a part of its analytical data review, CABRERA
reviewed the case narratives and the results of the quality control samples. The following
sections provide a summary of those reviews. All off-site laboratory Electronic Data

Deliverables (EDD) are included in Appendix C.
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6.2.1 Chain of Custody

Chain of custody (COC) forms were maintained for all samples collected and analyzed during
the project. No custody deficiencies were identified during the course of the project. Copies of
the signed COC forms are maintained in the project files. No results needed to be qualified due
of COC deficiencies. Completed copies of all COC forms are provided as part of the lab report
Electronic Data Deliverables (EDD) in Appendix C.

6.2.2  Data Qualifiers

Paragon uses the "U" qualifier to denote that the reported result is less than the sample-specific
MDC. The "LT" qualifier is used to denote that the reported result is less than the requested
MDC, but greater than the sample-specific MDC.

6.2.3  Instrument Response

To monitor instrument performance, Paragon makes a series of daily measurements for both the
gamma spectrometers. These checks included peak energy, peak resolution, efficiency and
background. The results of these checks were recorded and compared against warning and action
limits. Exceedance of a warning limit does not require operator response, but may be used by
laboratory quality personnel to identify potential instrument problems. If an action limit is
exceeded, the action must be taken and the instrument cannot be used until the problem is
corrected and the checks are in control. The results of the routine instrument checks were
reviewed as a part of the data validation process. No results were qualified because of any

instrument performance problems.

6.24  Field Duplicate Evaluation

Duplicate samples were collected and sent offsite to Paragon for gamma spectroscopy analysis in
order to evaluate the sample collection procedures of CABRERA personnel. Duplicate samples
were required for 10% of the total samples collected (3 per SU). Duplicate measurements of
radioactivity concentration were compared to the initial analytical results by determining a z-

score and comparing it against the performance criteria as follows.
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The z-score for each data set was calculated using the following equation:

B |Sample - Duplicate

Z -score =
\/ G;ample + GzDuplicate
Where:
Sample = Original sample value,
Duplicate = Duplicate sample value,
GSample = 20 counting uncertainty of the sample, and,
GDuplicate = 26 counting uncertainty of the duplicate.

The calculated z-score results were compared to a performance criterion of less than or equal to
1.96, which represents the 95% confidence interval to the mean in a normal population.
Calculated z-scores less than 1.96 would be considered acceptable, and values greater than 1.96
would be investigated for possible discrepancies in analytical precision, or for sources of
disagreement with the assumption that the sample result and duplicate sample result are of the
same normally distributed population. The standard deviations, Gsample and Gpyplicate, represented

the true standard deviation of the measured population.

A total of 9 field duplicate samples were collected, representing 9.5% of the 95 study samples
obtained. All but two duplicate samples, i.e. 78% of the total, met the performance criteria of less
than or equal to 1.96 for *H analysis. The two duplicate samples that did not meet z-score
performance criteria were taken at SU02-46 and SU03-86, with SU02-46 demonstrating a z-
score of -2.05 and SU03-86 demonstrating a z-score of 2.24. These values represent only slight
differences from the 1.96 performance criterion, and can be primarily attributed to how close
data values were determined to be to each other, SU02-46 had a result of -0.9 with uncertainty of
2.70 and its field duplicate had a result of 3.1 with uncertainty of 2.70, and SU02-86 had a result
of 1.9 with uncertainty of 2.70 and its field duplicate had a result of -2.3 with uncertainty of 2.50.

Based on these results, it is expected that the original and duplicate results were part of the same

population at the required confidence level (95%).

Therefore, it is concluded that these laboratory sample results meet the evaluation of precision
without qualification. Z-score worksheets are presented in Appendix B, and detailed QC

duplicate results are shown in Appendix C.
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6.2.5  Laboratory Duplicate Evaluation

Duplicate analyses of samples were performed by Paragon to evaluate the precision of their
results. Duplicate analyses were required for 10% of the total samples analyzed from all SUs.
The duplicate results were compared to the initial sample results by calculating a z-score and
comparing it against the performance criteria as follows. The z-score for each sample-duplicate

pair was calculated using the equation in Section 6.2.4.

The calculated z-score results were compared to a performance criterion of less than or equal to
1.96, which represents the 95% confidence interval to the mean in a normal population.
Calculated z-scores less than 1.96 would be considered acceptable, and values greater than 1.96
would be investigated for possible discrepancies in analytical precision, or for sources of
disagreement with the assumption that the sample result and duplicate sample result are of the

same normally distributed population.

A total of 8 laboratory duplicate samples were analyzed for “H, representing 8.4% of the 95
study samples obtained. Based on these results, it is expected that the original and duplicate
results were part of the same population at the required confidence interval (95%). Therefore, it
is concluded that these laboratory sample results meet the evaluation of precision without the

need for qualification. Detailed QC duplicate results are shown in Appendix C.

6.2.6  Method Blank

A MB is a sample, typically reagent grade water that is known to be free of the analytes of
interest. The MB is analyzed along with samples of an associated analytical batch and receives
the same reagents, in the same quantities, and is carried through the same sample preparation
(e.g., digestion/extraction) and analysis steps as all other samples. The MB provides assurances
that an analyte of interest is not inadvertently added to the samples through a reagent or
analytical operation. Paragon analyzed one MB with each analytical batch of 20 or fewer
samples, for a total of 9 MBs in December 2009 and 1 MBs in April 2010. When an analyte of
interest is found in the MB, there is the possibility that the sample results will be biased high.
Results are qualified as estimated (J) for all associated samples that have activity concentrations
above the detection limit and less than 10 times the blank value. When results are qualified as

estimated, it is the responsibility of the data user to determine whether the data are acceptable for

W912DQ-08-D-0003/DA02 CABRERA SERVICES, INC. 6-6



Characterization Survey Report
Forest Glen Annex and Gillette Building, MD FINAL

use. None of the samples were qualified because of MB activity.

6.2.7  Laboratory Control Sample / Laboratory Control Sample Duplicate

When sample volume was insufficient to allow preparation of a duplicate, laboratory control
samples (LCS) and laboratory control sample duplicates (LCSD) are prepared in lieu of a field
duplicate sample. A LCS is a sample that is prepared by adding a known aliquot of the analyte of
interest, or a surrogate analyte to a volume of laboratory certified reagent grade water. The LCS
is analyzed with the associated sample batch using the same analytical procedures and
instruments. The LCS results are used as a measure of the accuracy of the analytical methods.
Paragon analyzed one LCS with each batch of 20 or fewer samples, for a total of 9 LCS (with 9
LCSD). If the LCS results are unacceptable, samples in the analytical batch are typically
reanalyzed. In cases where the samples are not reanalyzed, the results may be rejected (R-
qualifier) or qualified as estimated (J-qualifier) during the data validation or review process. No

radiochemical sample results were rejected or qualified as estimated on the basis of LCS results.

6.2.8  Detection Limits

MDC requirements are typically established during the development of project data quality
objectives and represent the sensitivity required for the analytical procedures. The MDC is a
statistical parameter that represents the uncertainty associated with the measured concentration
of an analyte near background concentrations. When practical, MDCs are set well below project-
specific action criteria such as regulatory limits or clean-up goals. The MDCs are set sufficiently
low to provide assurances that the concentrations of analytes that are “undetectable” will not
exceed action limits. For the FSS, the MDCs were set at 10% of the project DCGL,, defined in
the SCWP. The laboratory met the MDCs for the RCOPCs for all samples. No data were
qualified because of a failure to meet the MDCs.

6.2.9  Method Performance and Summary Assessment

Overall, the performance of the laboratory analyses was excellent. The samples were analyzed
for all of the analytes as required by the contracts with the laboratories as part of the FSS. The
data were subjected to data review and validation by Paragon personnel and appropriate
qualifiers applied to the data. In addition, CABRERA independently reviewed the data for the QC
samples: duplicate samples, LCS, and MBs. The results of the QC samples were all acceptable

and did not indicate any data quality problems. None of the data were rejected during the data
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validation and review process.

6.3 Evaluation of Data Quality Objectives

Data Quality Objectives (DQOs) for this Characterization Survey effort were defined in Section
3.3 of the SAP (Volume I of the SCWP). The results of this characterization survey were
evaluated against the DQOs to ensure that the intent of the SCWP has been fulfilled. Evaluation
of the DQOs for final release of each area will be performed in the FSSR, to be provided under

separate cover. The following outlines the DQOs for this phase of radiological investigation.
6.3.1 Step 1: State the Problem

6.3.1.1 Problem Description

RAM has been used in existing and former hospital facilities and research laboratories at the
Forest Glen Annex and leased facilities in Rockville, MD over the course of its operating history.
A characterization survey was conducted in impacted areas as defined in the HSA to provide a

more comprehensive picture of what areas have been truly impacted by this RAM usage.

6.3.1.2 Results
A characterization survey was conducted in accordance with the SCWP and a comprehensive

view of the radiological status of impacted areas has been developed.
6.3.2  Step 2: Identify the Decision

6.3.2.1 Principal Study Question
Do RCOPC concentrations within Impacted areas exceed background levels by more than the
chosen applicable levels for unrestricted release; and if so, what is the nature and extent of the

contamination?

6.3.2.2 Decision Statements

The following statements assume that RCOPC concentrations inside buildings exceed release
levels. If RCOPC concentrations inside Impacted areas do not exceed the DCGLs, the condition
of the area would satisfy the release criterion.

e Determine whether RCOPC concentrations on interior building surfaces exceed the
applicable DCGLs.

e Determine locations where RCOPC transferable contamination values exceed ten
percent of acceptable DCGLs, based on smear surveys.
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e If survey unit RCOPC concentrations inside buildings exceed the applicable release
criteria, then affected areas must undergo further investigation and or remediation to
levels satisfying the release criteria.

e Determine and apply Sum of Ratios (SOR) in areas where multiple radioisotopes
exist, if necessary.

6.3.2.3 Results
— RCOPC concentrations on interior building surfaces did not exceed DCGLs.
— No sample locations exceeded transferable contamination values.
— No further investigation or remediation is necessary.
— SOR is not necessary.
6.3.3  Step 3: Identify Inputs to the Decision

6.3.3.1 Information Inputs

Data collection and evaluation should be performed using guidance found in the MARSSIM, and

include:
e Interior scan surveys for alpha, beta, and gamma RCOPCs;
¢ Fixed-point measurements at designated random and judgmental locations;

e Smear surveys for removable contamination at designated random and judgmental
locations;

e Exposure rate surveys within the confines of each survey area; and

6.3.3.2 Results

Several deviations from the SCWP were necessary based on detailed field evaluations. Detailed

discussions of the work plan changes are presented in Section 2.3.3.
6.3.4  Step 4: Define the Study Boundaries

6.3.4.1 Data Population
The population of interest should be the concentrations of RCOPCs on interior building surfaces
and in building systems in the Impacted buildings. This population was further subdivided into

survey units (SUs) during the characterization survey.
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6.3.4.2 Results

Surveys were conducted per SU within building structures

6.3.4.3 Spatial and Temporal Boundaries

Spatial boundaries for this investigation are horizontally and vertically limited to interior
building surfaces of impacted rooms.

Temporal boundaries for this characterization effort were established for radionuclides with half
lives less than 120 days. Isotopes with half lives less than 120 days were eliminated as RCOPCs.
This protocol is consistent with NUREG-1757, Vol. 1 regarding decommissioning group 1.

Data collection and analysis was performed in a timely manner to support the Forest Glen Annex

BRAC milestones.

6.3.4.4 Constraints on Data Collection

Although there were management concerns about access to certain areas; Cabrera used a graded
approach per MARSSIM Class 3 survey requirements resulting in a 95% confidence level
required for this survey. When a random point was not able to be surveyed, the survey point was

moved to a different random location.

6.3.4.5 Results
All data collection activities were performed in accordance with requirements of the SCWP. At

Forest Glen Annex and Gillette Building, no constraints existed on data collection.
6.3.5  Step 5: State the Decision Rules

6.3.5.1 Surface Scan Surveys

If areas of elevated radioactivity were identified during alpha and beta surface scan surveys
above chosen DCGL levels, identified areas would have been marked for additional follow-up
characterization activities or decontamination, as appropriate. Additional surveys would then
include static and smear samples for removable activity. The source and radionuclide mix at that

location would also be determined, if feasible.

6.3.5.2 Exposure Rate Measurements
Exposure rate surveys were to be evaluated directly against nominal background levels in non-

Impacted areas of the Forest Glen Annex and Gillette Building.
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6.3.5.3 Systems Surveys
Due to the current mission of the buildings surveyed in this effort, volumetric sampling was not
practical. However, the survey team paid particular attention to drains and other likely sources of

potential contamination and took several bias samples in these areas.

6.3.5.4 Results

All surveys were completed as required by the SCWP with any field deviations documented in
Section 2.3.3. Volumetric samples could not be collected; however, gamma spectroscopy
analysis of a composite smear was performed as a surrogate activity, and no elevated

radioactivity was discovered.

6.3.6  Step 6: Define Acceptable Decision Errors

Constraints on decision error are not needed, because a statistical sampling plan is not required at
the characterization survey phase of the project. The numbers of samples selected will be
acceptable for a final status survey (FSS); however, no statistical evaluation is performed at this
phase. Areas surveyed will be deemed impacted or non-impacted based on historical

information, characterization survey results, and professional judgment.

6.3.6.1 Results

Surveys were conducted with a rigor that will be acceptable for a final status survey.

6.3.6.2 Step 7: Optimize the Design

The variability of data may have an effect on the sampling design. If necessary, the sample
frequency and the analytical procedures would undergo changes to optimize the design. Changes
would then occur concurrently for several steps with the DQO process. The design options, such
as sample collection design, sample size, and analytical procedures would be evaluated based on

cost and the ability to meet the DQOs.

6.3.6.3 Results
The surveys were optimized in the SCWP and subsequent field changes to allow the data to be

used in a FSS context.

6.4  Data Quality Assessment in Support of the Conceptual Site Model
The radiological Conceptual Site Model (CSM), originally developed as part of the HSA, used

available information to provide potential contaminant pathways to support the determination of
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methods to assess the nature and extent of contamination, the determination of areas and media

to be sampled, and the development of strategies for data collection. The preliminary Forest Glen

CSM is presented in the project Historical Site Assessment (CABRERA, 2009a) and a summary of

how the characterization survey was designed based on the CSM is summarized in Table 7-1 and

the following sections. The information presented in Table 7-1 was originally presented in the

SCWP; however, here it has been revised to reflect how the characterization survey was actually

conducted.
Table 6-1:  Radiological Survey Summary
Building Direct Radioactivity Integrated Direct Radioactivity Smear Samples
Number Scan Survey Measurements
Radioactivity Percent Radioactivity Quantity Radioactivity Quantity
Type Coverage Type Type
511 alpha, beta, 12% alpha, beta 45 alpha, beta, 45°
gamma
(Suon) (30 random, low energy 31
15 bias) beta ("H)
(30 random,
1 bias)
512 alpha, beta, 10% alpha, beta 62 alpha, beta, 62°
gamma
(SU02) (29 random- | low energy beta 31
surface, (H),
(30 random,
30 random- 1 bias)
subsurface
3 bias)
Gillette alpha, beta, 11.5% alpha, beta 33 alpha, beta, 33?
gamma
(SU03) (30 random, 3 | low energy beta 33
bias) (H)
(30 random,
3 bias)

?Random/bias in the same proportions as the integrated measurements.

11 different building surface types were encountered, and 5 measurements were taken with each instrument (2

instruments).
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Possible contaminant pathway scenarios:

Scenario 1 — Leaks and/or spills: For the former laboratories located in Buildings 511 and 512
and the Gillette Building, this possibility could result from sealed sources or storage containers
that have been compromised, laboratory accidents, or the transfer of contamination from

unsealed radiological commodities.

Scenario 2 — Storage/disposal activities: materials that had been used and/or stored in Buildings
511 and 512 and the Gillette Building, or any materials disposed of down laboratory sinks could

then contaminate areas apart from where they were in active use.

Building 511

The building was surveyed as MARSSIM Class 3 with a focus on original surfaces, as possible.
A scan survey of 12% on floors, bench tops, and lower wall surfaces was performed (over the
required 1-2%), along with 45 static measurements/smears (over the required 30) and a general
area exposure rate measurement. Performance of the required surveys/analyses did not reveal

any radioactive contamination that would require reclassification.

Building 512

The building was surveyed as MARSSIM Class 3 with a focus on original surfaces, as possible.
A scan survey of at 10% on floors, bench tops, and lower wall surfaces was performed (over the
required 1-2%), along with 62 static measurements/smears (over the required 30) and a general
area exposure rate measurement. Given the extensive renovation of this building, the chance of
finding any original surfaces was thought to be low, so the survey effort required pulling up tiles
to access original surfaces. Performance of the required surveys/analyses did not reveal any

radioactive contamination that would require reclassification.

Gillette Building

The building was surveyed as MARSSIM Class 3 with a focus on original surfaces, as possible.
A scan survey of at least 11.5% on floors, bench tops, and lower wall surfaces was performed
(over the required 1-2%), along with 33 static measurements/smears (over the required 30) and a

general area exposure rate measurement. Performance of the required surveys/analyses did not
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reveal any radioactive contamination that would require reclassification.

Based on the data collected from the characterization survey effort the CSM is valid, and
accurate. The initial MARSSIM building classifications are appropriate based on the data
analysis. The data that was used to support this conclusion also shows that no radioactivity exists
above the prescribed limits (and thus, no contamination exists); therefore, no further study of

areas within the scope of this project is warranted.
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7.0 CONCLUSIONS

A radiological characterization survey of three buildings (Buildings 511, 512, and Gillette) at the
Forest Glen Annex and leased facilities in Rockville, MD was performed by CABRERA during
November 2009. This characterization survey included general area scans of over 1-2% of
floor/wall surfaces (12% for Building 511, 10% for Building 512, and 11.5% for Gillette
Building), general area exposure rates, 140 integrated static alpha/beta measurements, collection
of 140 smears for removable alpha and beta contamination on surfaces (which were bundled into
a composite to be analyzed for gamma spectroscopy as well), and collection/analysis of 95

smears for low energy beta contamination (via liquid scintillation analysis).

For this survey, gross alpha/beta (fixed and removable) was represented by DCGLs based on
values for depleted uranium (DU) and %Co (cobalt-60). These RCOPCs presented the most
restrictive screening values for the specific radioactivity type. Gross alpha/beta was measured via
direct integrated measurement for fixed radioactivity and smear analysis for removable
radioactivity. The DCGL for gross alpha was 101 dpm/100cm’ (fixed) and 10.1 dpm/100cm’
(removable). The DCGL for gross beta was 7.05E+03 dpm/ 100cm® (fixed) and 7.05E+02
dpm/100cm” (removable).

Low-energy beta was represented by the DCGLs for *H (tritium), *Ni, '*C, and '*’I. Low-energy
beta was measured via smears collected for 3-channel liquid scintillation analysis performed by
an off-site laboratory. The DCGL for “H was 1.2E+07 dpm/100cm®. The DCGL for *Ni was
3.5E+03 dpm/100cm’. The DCGL for '*C was 3.7E+05 dpm/100cm’. The DCGL for '*°I was
1.8E+05 dpm/100cm”.

Gamma was represented by the DCGL for *’Co (cobalt-57), the only gamma-emitting RCOPC at
the Forest Glen Annex. °’Co was measured via composite smear collected for gamma

spectroscopy analysis performed by an off-site laboratory. The DCGL for >’Co was 2.11E+04
dpm/100cm’.

Floor scans and general exposure rate surveys were also performed as part of the survey and

meant to be qualitative in nature.
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The results of the characterization survey, as presented in Section 6, and supported by data in
Appendix A (field survey data) and Appendix C (laboratory summary/data), indicate that no
surveyed areas of the Site exceed the appropriate DCGLs as presented in the SCWP.

Data collected during this survey is acceptable for a FSS; however, no statistical evaluations
have been performed during this phase. A presentation of the FSS results, in the form of a Final
Status Survey Report (FSSR), in accordance with the MARSSIM guidance, will be provided

under separate cover.
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I ® 114 S.U01 1 SU01-15 | 1296963.4961 487376.7654
SUo1-06 = e 4 @3 | SUO1-BS-01  1296917.6992 | 487274.1616
b _ SU01.09 SU01-10  SU01-BS-05 SUO1-BS-02 | 12969224238 | 487279.5658
1-04A 1-32E ® ' 1-32F () 1-32G SU01-BS-03 = 1296912.2861 487276.1030
Su01-12 @ 1-08 1-15 ' SU01-BS-04 SU01-BS-04 = 1296861.4176 | 487344.1887
N : SU01-BS-05 = 1296880.3105 487327.8285
_ 1-22 1-18 SU01-BS-06 | 1296894.1528 |  487252.3972
1-00 1.3 SU01-BS-07 | 1296876.5848 487268.6501
1-23 \ SU01.BS-03 ) SUO1-BS-08 | 1296933.9706 | 487380.4558
117 1 . SU01-BS-09 1296952.6874 487363.8965
106 (Wall Opening) _ _ :
i Legend
201 50a hips 1-32H 1-321 1-32J 3U05-13
¢ 1405 107 ' ' ' ' . Biased Sample Locations
1-20 119 @® Biased Sample Locations (Drain
|® suo1-14 P (Drain)
Lac @ Random Sample Locations
24 1-24A Note: Due to lack of accessibility, points SU01-06 and
' SU01-14 were moved in the field - the locations shown on
. 1-27 | this figure accurately represent the location of the
1-38 1-25 SU01-BS-09 | _ sample/measurement as taken in the field
1:30 | 4l39. |~ ® v @ 1-32L 132K
SU01-BS-08
; 26 1-28 Rev | Date DESCRIPTION BY
1—31 15aF SL|]01 -15 CABRERA SERVICES US. ARMY ENGINEER DISTRICT, BALTIMORE
) 102 E MT ROYAL AVE m CORPS OF ENGINEERS
BALTIMORE, MD 21202 BALTIMORE, MARLYAND
PREPARED BY: KJ FOREST GLEN ANNEX SILVER SPRING
MARYLAND
REVIEWED BY: MB BUILDING 511 (SU 1) FIRST FLOOR
RANDOM AND BIASED
SAMPLE LOCATIONS
CONTRACTH W912DQ-08-D-0003 |PROJECTS§3-3500.04| Figure 5
SCALE ‘e e Foct | DATE: 11/25/2009
W912DQ-08-D-0003/DA02 CABRERA SERVICES, INC. FIGURES
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FINAL
Forest Glen Annex and Gillette Building, MD
FINAL
sSU01-BS-07 -
SU01-BS-06 =185
=185 B =519.35
SU01-01 sU01-02 B=473.63
=] a=1. )
=923 1.85 Q 468.14
B =647.36 B=a18.77 G
M 1.0 | |sU01-BS-03
=923 1-32C
B =501.06
1-32D
1-09
SU01-06 SU01-BS-01 -2y
o =738 o =16.61 o =369
B=715.02 = §52.84 B=512.03 . 5U01-08
"\ e [ ZU—O; ;; o =369
1-03A \ > B =46266
! 104 Su01-Bs-02 114 B=521.18 '
® =360 & o ey Legend
1-03 BoEdled ) SU01-10 i i
1-04A 1.08 5 u 1'85 R2E T 1-32F 1.39G (0 Biased Sample Locations
o o @® Biased Sample Locations (Drain
W% SU01-09 B =512.03 TGS SU01-BS-04 P ( )
@=185 1.92 ©=0.00 16 =185 a=1.85 @ Random Sample Locations
100 lla _ — P =431.57 - B =49375
VNP =661.99 103 P =433.40 : 1-33
117 Sample ID ,
1-06 o result (in dpm/100cm2)
} result (in dpm/100cm”)
721 14 o4 118 1.32H 1-32] 132 i
1405
1-07 DCGL (derived concentration quideline level
1-20 1-19 Gross Alpha («) = 101 dpm/1000m2
(;% I Gross Beta (B) = 7050 dpm/100cm
" SU01-14 = ® p
=185 dpm = disintegrations per minute
124 o B =864.97 SU01-BS-09 SU01-BS-08
- o= 3.69 o=1.85 Notes:
1-27 |B = 464.49 B =530.32 1. Results not corrected for background
1-38 1-25 _‘“_ 2. No result exceeded the DCGL
130 | 4.39 |— 1-32M 1-32L 1-32K
1—28 REY DATE DESCRIPTION BY
1.31 1.37 1-26 N CABRERA SERVICES U.S. ARMY ENGINEER DISTRICT, BALTIMORE
103 E. MT ROYAL AVE. CORPS OF ENGINEERS
BALTIMORE, MD 21202 BALTIMORE, MARLYAND
PREPARED BY: KJ FOREST GLEN ANNEX SILVER SPRING
MARYLAND)
REVEVWEDEY WE BUILDING 511 (SU 1) FIRST FLOOR
STATIC RESULTS
CONTRACT # |F‘ROJECT# | Fi
#912DQ-08-0-0003 06-3600 04 gure 6
SCALE D—ZE . - - ZDFeet | DATE: 11/30/2009
W912DQ-08-D-0003/DA02 CABRERA SERVICES, INC. FIGURES
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Forest Glen Annex and Gillette Building, MD
FINAL
S5U01-BS-07 *
S5U01-BS-06
a=0.00
SU01-01 5U01-02 P =196.58
a=0.00
B=176.07 1-40
(V- 140 |suo1-Bs-03
o =0.00 1-32C
P =176.07
1-32D
1,09 1-11
SU01-06 SU01-BS-01 SU01-07
o =0.00 o.=0.00 o =1.68
B=205.13 B =179.49 p=194.87 O SU01-08
"\ T = 0.00 .= 0.00
1-03A =5 =
i 104 g | SV01-BS-02 1214 B =179.49 POk
.= 0.00 ® Legend
1oh B = 186.32 N ) )
1-04A 08 1115 SUO(:';:: bor 1.30F 139G O Biased Sample Locations
o =0. I \
W% SU01-09 5 B =194.87 SU01-BS.05 SU01-BS-04 ® Biased Sample Locations (Drain)
o =0.00 - = a=0.00 .
a.=0.00 1-22 B =215.38 0= 0.00 _ @ Random Sample Locations
1-00 B = 206.84 ) b B=211.97 B =200.00 1.33
117 Sample ID \
1-06 o result (in dpm/1000m2)
result (in dpm/100cm
21 oa 1118 1-32H 1.32] 132 SU01-13 5_ b (in dp )
1405 o =0.00
107 B = 205.13 DCGL (derived concentration guideline level
1.20 1l19 - Gross Alpha (o) =101 dpm/100cm§
%I Gross Beta (B) = 705.0 dpm/100cm
~ SU01-14 1-36A] . . ,
=084 dpm = disintegrations per minute
104 SU01-BS-09 SU01-BS-08
=189.74
1248 B o= 0.00 o.=0.00 Notes:
R =164.10 =188, 1. Results not corrected for background.
1.38 1-25 1-27 P\r P 15548 2. No result exceeded the DCGL
130 | 430 |— 1-32M 1-32L 1-32K
1-28 REV DATE DESCRIPTION BY
1-31 1-37 1-26 N CABRERA SERVICES . U S, ARMY ENGINEER DISTRICT, BALTIMORE
103 E. MT ROYAL AVE CORPS OF ENGINEERS
BALTIMORE, MD 21202 BALTIMORE, MARLYAND
PREPARED BY: KJ FOREST GLEN ANNEX SILVER SPRING
MARYLAND,
REVIEWED BT e BUILDING 511 (SU 1) FIRST FLOOR
REMOVABLE RESULTS
CONTRACT # PROJECT # .
V5 1200-08-0-0003 | 08-3800 04| Figure 7
SCALE. et | DATE 11/30/2009
W912DQ-08-D-0003/DA02 CABRERA SERVICES, INC.

FIGURES
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Random Sample Locations
2

ple ID
H - Tritium results dpm/100cm

Sam
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@

Legend
DCGL (derived concentration guideline level)
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DESCRIPTION

FIGURES

SILVER SPRING
MARYLAND
053800 m| Figure 8a
DATE: 114802009

PROJECT #

15

0

TRITIUM RESULTS
W91200-08-D-0003 |

02548

L= = — [f&

BUILDING 511 (SU 1) FIRST FLOOR

FOREST GLEN ANNEX

CONTRACT #
SCALE

1.2E+07 dpm/100cm”

disintegrations per minute
DATE

BALTIMORE, MD 21202

Note: No result exceeded the DCGL.

N CABRERA SERVICES
103 E. MT ROYAL AVE
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Forest Glen Annex and Gillette Building, MD
FINAL
-
oa=0-2 fe—
|E| 1-13 p=l=grly 1-40
1410
. 1-32C
|E| 224 1-32B
1-32D
1-11 112
1-09
1:34A
1-03A 1-04
1 114 EI |E|
103 El 1-08 -
1-04A 1-32E 1-32F 1-32G
1-15
= N 0-5 00
=350 - @=w= =150 - 250
B =350 - 450 1 116 B = 200 - 300 B Legend
1.00 — l Exposure Rate
o 1-33
1-23 E (uR/hn)
|~ - 117 "
1-06 IEI Floor Scan Coverage
1-21 1A 15 T - -y (counts per minute)
1-05
1507 o = alpha
1-20 1419 a=0 p =beta
7 B =280-320 pR/hr = microR per hour
h-36A] :
1:24
1-24A
1-27
1-38 1-25
1-30 1139 f— 1-32M 1-32L 1-32K
ol a7 16 1-28 a=0 Rev | DaTe DESCRIPTION BY
- h [3 =250 - 300 #NA, CAERERA SERVICES 1.5 ARMY ENGINEER DISTRICT, BALTIMORE
1 1053 E. MT ROYAL AVE. CORPS OF ENGINEERS
BALTIMORE, MD 21202 BALTIMORE, MARLYAND
PREPARED BY: KJ FOREST GLEN ANNEX SILVER SPRING
MARYLAND
REVEVWEDEY WE BUILDING 511 (SU 1) FIRST FLOOR
FLOOR SCAN AND EXPOSURE RATE
CONTRACTH @ t2D0-08.0:0009 |pROJECT§;-3500 04| Figure 9
SCALE D—ZE . - i ZDFeat | DATE: 11/25/2009
W912DQ-08-D-0003/DA02 CABRERA SERVICES, INC.

FIGURES
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Forest Glen Annex and Gillette Building, MD

FINAL

FINAL
\1\?
2-021 5606 _ | ID X Coordinate Y Coordinate
2-07 SU01-BS-10 suU01-BS-11 | SU01-16 1296927.6584 487337.0153
® ° SU01-17 1296884.1647 487392.5457
bio2H 2020} 20K 211 - @ 218 ® 2c @ SU01-18 1296965.1206 | 487262.1254
: SU01-16. SU01-BS-12 ' SU01-BS-13 SU01-19 1296875.5989 487327.8316
9 'SU01-17 205 | e SU01-20 1296848.7980 487298.3163
SU01-19 D SU01-21 1296847.4902 487391.5722
LA 'SU01-18 | SU01-22 1296887.0255 487361.3413
- | SU01-23 1296912.3293 487383.8225
- SU01-24 1296992.3491 487325.1411
_____ ®su01:20 [ SU01-25 1296929.5045 | 487240.4613
2-02F £-03¢ SU01.22 SU01-26 1296952.0689 487243.6876
® SU01-21 i T SU01-27 | 12968348439 | 487327.5278
5 00E SU01-BS-14|@ @ . .c @ SU01-BS-15 SU01-28 1296992.2146 487271.3400
SU01-29 1296947.4846 487233.3789
L ®-SU01-23 2:11D 21 SU01-30 | 1296939.7238 487268.7808
038 SU01-BS-10 | 1296850.8024  487292.3975
202D SU01-BS-11 = 1296833.5607 487309.1248
249 SU01-BS-12 | 1296829.7869 487316.5147
- SUO01-BS-13 | 1296810.8288 487332.5508
2030 2-03A SU%[-ZS ® SU01-27 SU01-BS-14 | 1296880.2759 487324.8787
{ SU01-BS-15 | 1296862.2317 487341.9477
© suU01-24 241G 211H 2-111 |
2008 ® . Legend
_ Lo ! ] ) _
7 212 | 2 15! SU01-25 SuU01-28 @® Biased Sample Locations (Drain)
f.02A o @ Random Sample Locations
o 9-SU01:-29
2-00A ' _SU01 -30 !
®
| -2-p0 2:01 2-14 213 2-1J 2-1K 2-11L
REV DATE DESCRIPTION BY
CABRERA SERVICES U.S. ARMY ENGINEER DISTRICT, BALTIMORE
103 E. MT ROYAL AVE CORPS OF ENGINEERS
BALTIMORE, MD 21202 BALTIMORE, MARLYAND
PREPARED BY: KJ FOREST GLEN ANNEX SILVER SPRING
MARYLAND
REVIEWED BY: MB BUILDING 511 (SU 1) SECOND
FLOOR RANDOM AND BIASED
SAMPLE LOCATIONS
coNTRACT W912DQ-08-D-0003 |PROJECT:8~3800.04| Figure 10
SCALE: o 2o Foct | DATE: 11/30/2009
W912DQ-08-D-0003/DA02 CABRERA SERVICES, INC. FIGURES
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FINAL
-
SU01-BS-10 SU01-BS-11| | syot-Bs-12
o =3.69 o.=1.85 0.=554 [
ook o B = 405.97 P =435.23 B =435.23
SU01-25 207 sU01-BS-13
SU01-29 ol =1.85 Y o = 3.69
= _ 2-02K 2-11A - .
a=554 | ||B=46083 /@ z-11B 21¢ O p-a71350
P = 448.03 suo120 ¥
C 2-05
5 202) 218 o = 5.54 SU01-27
% B =526.66 0. =1.85
$U01-26 p =464.49
=185
B =44254 203¢ .
o S SU01-BS-15
SU01-30 o = 0.00 2-11E o =0.00
o = 0.00 ) B =43157
=433.40 | Legend
202E B =530.32 B .4 9
5 5U01-18 21D ST 2-11F @® Biased Sample Locations (Drain)
o=185 2-03B o =554 2:19
SU01-28 500D B =400.48 B- 4_—{9 12 @ Random Sample Locations
- . sU01-22
B =512.03 DE SU01-21 Sample ID .
2-03A PUPS (%I P =435.23 o =3.69 o result (in dpm/1 OOCmZ)
M 2-02C B =502.89 p result (in dpm/100cm”)
2-11H 2-111
2028 517 512 215 DCGL (derived concentration gquideline level
SU01-17 Gross Alpha (o)) = 101 dpm/1000m2
o =3.69 Gross Beta () = 7050 dpm/100cm
2-02A -
S P =499.23 dpm = disintegrations per minute
o =3.69
P =585.18 sU01-23
_ Notes:
oA (S H) 1. Results not corrected for background.
B =572.38 2. No result exceeded the DCGL.
2,00 Slod 2-14 2-13 2-11d 211K 2-11L
REV DATE DESCRIPTION BY
N CABRERA SERVICES U.S. ARMY ENGINEER DISTRICT, BALTIMORE
103 E. MT ROYAL AVE. CORPS OF ENGINEERS
BALTIMORE, MD 21202 BALTIMORE, MARL YAND
PREPARED EY: K J FOREST GLEN ANNEX SILVER SPRING
MARYLAND
REVIEWEDET VB BUILDING 511 (SU 1) SECOND FLOOR
STATIC RESULTS
CONTRACT # PROJECT # -
\W81200-08-0-0005 | 06-3500 04| Figure 11
SCALE. ot cot | DATE: 11/30/2009
W912DQ-08-D-0003/DA02 CABRERA SERVICES, INC. FIGURES
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-
SU01-BS-10 Suo1-Bs-1 SU01-BS-12
o =0.00 . =0.00 0.=000 [
2091 B =176.07 P =203.42 | B =179.49
Su01-25 SR P SU01-BS-13
SU01-29
o.=0.00 [ 0. =0.00
o. =168 _ 202K 211A 2-11B - 2-1¢ i
B = 193.16 | 2021 B =176.07 /@ & P
) C SU01-20
3 2.02J 705 a = 0.00 sSU01-27
202G =18 =9
B =208.55 o =0.00
SU01-26 B=17778
o =0.84
P =201.71 203c e
o SU0T-BS4 SU01-BS-15
_/_ SU01-30 o = 0.00 2-11E o =0.00
2-02E gf ‘?‘;‘2423 B=172.65 pr B =191.45 Legend
SU0T18 ; e @ Biased Sample Locations (Drain)
4(3{ ) - 211D SU01-19 - )
2-02D o =0.00 o =0.00 219 @ Random Sample Locations
i =186.32 :
Suo1-28 P p=172.65 5U01-22
o =0384
B =182.91 o =0.00 SU01-21 Sample ID ,
d 03 e B = 200.00 o =000 o result (in dpm/1000m2)
\'5 2.02¢ B = 19145 B result (in dpm/100cm’)
2-11H 2-11l
2-028 . . -
217 212 5.15 DCGL (derived concentration QU|deI|2ne level)
sU01-17 Gross Alpha (&) = 10.1 dpm/1 00cm2
o =0.84 Gross Beta (p) = 705.0 dpm/100cm
2-024 SU01-24 =
o = 0.00 B =217.09 dpm = disintegrations per minute
B=17265 su01-23 Notes:
2,008 G.=0.00 1. Results not corrected for background.
|3 = 188.03 2. No result exceeded the DCGL.
2,00 o 214 2-13 2-114 21K 2-11L
REV DATE DESCRIPTION BY
N CABRERA SERVICES U.S. ARMY ENGINEER DISTRICT, BALTIMORE
103 E. MT ROYAL AVE. CORPS OF ENGINEERS
BALTIMORE, MD 21202 BALTIMORE, MARL YAND
PREPARED BY: KJ FOREST GLEN ANNEX SILVER SPRING
MARYLAND
REVIEWEDSY: VB BUILDING 511 (SU 1) SECOND
FLOOR REMOVABLE RESULTS
CONTRACT® 1200 05:0-0008 |pROJECT§;-3500 04| Figure 12
SCALE. ot cot | DATE: 11/30/2009
W912DQ-08-D-0003/DA02 CABRERA SERVICES, INC. FIGURES
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FINAL

Legend

Biased Sample Locations (Drain)

®
@

Random Sample Locations

"¢ - carbon-14 resuits dpm/#1 00cm”

Sample ID

DCGL (derived concentration guideline level)

Carbon-14 (“C)

3.7E+05 dpm/100cm”

Note: No result exceeded the DCGL.

BY

DESCRIPTION

CORPS OF ENGINEERS

LS ARNMY ENGINEER DISTRICT, BALTIMORE
BALTIMORE, MARLYAND

FOREST GLEN ANNEX

SILVER SPRING

MARYLAND

BUILDING 511 (SU 1) SECOND
FLOOR CARBON-14 RESULTS

| Figure 13b

(05-3300.04

PROJECT #

W91 2DQ-08-D-0003 |

CONTRACT #

DATE: 11/30/2009

024 8 12 B
O F oot

SCALE:

DATE

REY

A

103 E. MT ROYAL AVE.

CABRERA SERVICES
BALTIMORE, MD 21202

PREPARED BY: kI

REVIEWED BY: MB

FIGURES

CABRERA SERVICES, INC.

W912DQ-08-D-0003/DA02
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BY

CORPS OF ENGINEERS

U S ARNMY ENGINEER DISTRICT, BALTIMORE
BALTIMORE, MARLYAND

DESCRIPTION

1.8E+05 dpm/100cm”
FOREST GLEN ANNEX

FIGURES

SILVER SPRING
MARYLAND
| Figure 13¢

DATE: 11/30/2009

02-3300.04

PROJECT #
128

V91203-08-0-0003 |
4

z

O — et

o

BUILDING 511 (SU 1) SECOND
FLOOR IODINE-129 RESULTS

CONTRACT #
SCALE:

Biased Sample Locations {Drain)

Random Sample Locations

| - lodine-129 results dpmMOOcm2

Sample ID

129

Legend
®
@

DATE
BALTIMORE, WD 21202

REY

N CABRERA SERVICES
103 E. MT ROYAL AVE

DCGL (derived concentration guideline level)

lodine-129 (1)

Nate: No result exceeded the DCGL.

FINAL

suoi-30| |
42.20 -

|
|
= B N L B NE R
| | Y ]! [ . I
L [ P M I A R HL
T 0 , f | 1 T f T T T
R LT e I s £
I -1 S - AT o
— WB_Vﬂ/I,II_ e 1 e
2R T1sE [ |39
+\,\p\_\, o aE | S
SN [N A TR N e T
T D Y _
e e [P E e _
SRR ¥ I = AR et
L _ MWﬁ_L@_ i RN~ R < | — _ £ _
T -HagrEe - -8 - ! , =T
o fLeef ) e -l | N o
: g _
R

Forest Glen Annex and Gillette Building, MD

Characterization Survey Report

PREPARED BY: kJ
REVIEWED BY. ME

CABRERA SERVICES, INC.

W912DQ-08-D-0003/DA02



FINAL

BY

CORPS OF ENGINEERS

U S ARNMY ENGINEER DISTRICT, BALTIMORE
BALTIMORE, MARLYAND

DESCRIPTION

3.5E+03 dpm/100cm’
FOREST GLEN ANNEX

FIGURES

SILVER SPRING
MARYLAND

| Figure 13d

DATE: 11/30/2009

PROJECT #
02-3300.04

1218

V91203-08-0-0003 |
4

z

FLOOR NICKEL-63 RESULTS

O — et

o

BUILDING 511 (SU 1) SECOND

CONTRACT #
SCALE:

Biased Sample Locations {Drain)

Random Sample Locations

"Ni - Nickel-63 results dpm/100cm”

Sample ID

Legend
®
@

DATE
BALTIMORE, WD 21202

DCGL (derived concentration guideline level)

Nickel-63 (*°Ni)

REY

N CABRERA SERVICES
103 E. MT ROYAL AVE

Nate: No result exceeded the DCGL.
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FINAL

W912DQ-08-D-0003/DA02

FINAL
-
2-02|
2-06
207 |z|
2-02J 2-02K 2-11A 2-11B 2-11C
2-02H
2-05 |z|
202G |g=0-4 a=0-2 18 a=0-5
EI B = 300 - 320 B = 280 - 300 B = 250 - 420
a=0-4
>.09E EI 211E
|E| 211F
211D
2-03B
2.d2D Legend
. ; = 20'05 200 oo EI Exposure Rate
m = i - -
B =250 - 300 (uR/hr)
2-03A Floor Scan Coverage
2-02C El (counts per minute)
216 2-11H EI 2-111
2-02B o = alpha
217 2-12 2-15 B = beta
Izl wR/hr = microR per hour
«w=0-3
2-02A B =280 - 320
2-00A J
200 |E| 201 2-14 2-13 2114 2-11K 2-11L
REV DATE DESCRIPTION BY
N CABRERA SERVICES U 5. ARMY ENGINEER DISTRICT, BALTIMORE
103 E. MT ROYAL AVE. H CORPS OF ENGINEERS
BALTIMORE, MD 21202 BALTIMORE, MARL YAND
PREPARED EY: K J FOREST GLEN ANNEX SILVER SPRING
MARYLAND
— BUILDING 511 (SU 1) SECOND
FLOOR FLOOR SCAN AND
EXPOSURE RATE
CONTRACT® 1200 05:0-0008 |pROJECT§;-3500 04| Figure 14
SCALE et | DATE: 11/30/2009
CABRERA SERVICES, INC. FIGURES
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FINAL
1D X Coordinate | ¥ Coordinate
- SU02-31 | 1297486925 | 467305946
SUN2-32 | 1297500652 | 467296 465
SUN2-33_ | 1297507 765 | 467260146
SU02-34 | 1297579 866 | 467266 456
SUN2-35_ | 1297547029 | 467257 330
SUN2-36_ | 12975535661 | 467260047
SUN2-37 | 1297452 461 | 467334 450
SUN2-38_ | 1297447 591 | 467321634
SUD2-33 | 1207456554 | 467261755
SUD2-40 | 1297523523 | 467263479
SU02-41 | 1297531869 | 467260380
SUD2-42 | 1297528742 | 467256.260
SUD2-43 | 1297632047 | 467251954
S S B ——— e ——— - S e e e e e —— SUDZ-44 | 1297545951 | 467235548
T T T — —— EYEN - §U025|§"S- —T — SUNZ-A5 | 12974B7.273 | 467333345
: I I . ! - I =
— 11 ' | SuUo2.45 , | |suo24Tr@ || | SUD2-46 | 1297441693 | 467323186
| JI’ [~ @ T i B Q ! :— B R i Ei<7 I H— T_QJI?‘ 5U02-47 | 1297482813 | 4873126563
| s N 1'9_9 ol W1 Lswp232 | | SU02-48 | 1297464830 | 487315901
- I* “rozar T AT _1|58_|_ —:‘ T e 113 Bl @ " | Coom o sU0234 - SU02-49 | 12974324561 | 487309383
11-01 I r=e | | SU02.31 b T I SUD2E0 | 1207445.060 | AB7205 605
——l——:——IL—+—+ e RS RS T D T (i adutl St ety SUD2-61 | 1297535030 | 487237413
., ———suo237 | 10 0 | e | s T SU0252 | 1297525970 | 467239242
Sl iaetaeeal pR T [ | _:OS_LﬁQ_gﬁ o T b T - @ suoedo SUD2-53 | 1207444601 | 467287170
—T]  |— ) L — ' SUNZ-E4 | 1297462644 | 467303219
| | - 02!
- - e T e i —J' e e R E S :_Sulb2-3£} @, . Suoz B;S_O@I_ - - SU2 Ehig SUD2-55 | 1297465560 | 467260322
e e e
__________ I L R — dogd— — |-~ - e e S T T e enen - _ _
' | | ' | | : ' ' ! | @ 8U02-54 | | | | | | o : : | ; - 5U02-58 1207476014 | 487286402
e e e L (ESCN S . e e e A L B (Exhaust Ve et SUN2-59 | 1297431860 | 4E7291 752
: N L SUN2-60_ | 1297423686 | 467301 468
T U I I I I 11-22 I I I I I I I
g R PR B LI __I__I__|__|S_:J(12.f5f_.__.__.__|__L_L_J'r_jlh_ R S SUD2-B5-01 | 1297523926 | 467285630
" 1-04 S T . Y ] Bl e e e 3¢ | SUN2-BS-02 | 1297511646 | 467274009
Lo e e 200 T T SUD2-B5-03 | 1297432247 | 487297 785
S : : : :OEU02-50 oo s
| | | . | L 1 1 ! T T ] I _| | T t I | l : |
T —SIT-JOQ-dQ——|——|——éao—2|_g3_|—_|__F_T_T_T_T‘—l s ‘|‘_,__:__:__:__J|__J|__J|___|_ I Legend
Ly L| . Syo2Bs03 BT swoesT o | e e
e ' I - . P e B i e B B b e T T -t - = == = = - i i
L ’1-U|5 e | s ee—e—— : 121 ] : o B = I 136 O Biased Sample Locations
_ [ N = _ _ _ | | | | | | |
4| 0 : " lsuo26 '—OL ‘lr T—'lr—?r,l—S—:—‘:‘—:“|—D‘_|‘_T_T_T”J|__|__|__|__|__|T-§4|__|__TDT_T_ ® Biased Sample Locations (Drain)
u u | | | | |
o L swess ) o ) suoges] o[l ot oo oo o 0 L] gynoke ,
| | ool ettt —+t— T 1 1 T T T T T o @ Random Sample Locations
| l 1—0% 1 I ' | | I | l l l : ! ' ' ' [ | [ [ I | [ I I [ !
——I——T —I——:'—|——I——I——l——l——:——‘l——‘Ir—T—T—‘:“-:——:——l——|——|—‘|—‘,‘_|—_T_T_T'_|__I__I__I__'_ New addition per
__!__,__]'__|__+__'r__: N R R e L e N S S S S D . 1997 - 2000 renovation
! | ! [
——'——I——:—_'__|__:__L
o oy |
! by b
- N REV DATE OESCRIPTION BY
T :T-UTI | : |
P U S P NN T, A e L THOre
| | | | | | | BALTIMO RE, WD 21202 BALT MORE, MARL YD
— — | PREPARED B KJ FOREST GLEN ANNEX SILVER SPRING
MARYLAND
REJBIED B MB BUILDING 5§12 {SU 2)
RANDOM AND BIASED
SAMPLE LOCATIONS
EONTRAETH s 1200-05- 0. |FHDJB:T;mnn¢| Figure 15
SCALE  mmmm— mmmte | | DATE: 12/01/2008

W912DQ-08-D-0003/DA02 CABRERA SERVICES, INC. FIGURES
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FINAL

FINAL
e\
SU02-47
Su02-45 o.=0.00 sSU02-33
o= 0.00 B = 566.62 =524 zu_oz';g Suo0z-1 SUD2-35
SU02-37 B =591.42 \ P =641.03 [3:5;*5 ” Bk a=1.75
=175 'M 1-24 Sk, A =633.39 B = 641.03
P=736.42 1-09 oy 125 107
1-02 SU0248 SU02-31 SU02-40 Cl
1-08 |o=5.24 =175 1-13 o =3.50 1-31
1-01 B = 654,38 B = 505.57 —FL B=579.98 - SU02-36
=175
M’Mo 1-12 126 1-28 B=595.24
SUD2-46 ) :
oL =3.50 Su02-54 — SU02-44
B=557.08 SU02-38 .= 3.50 Su0z.58 su02-39 SU02-42 / /i 0u=6.99 Legend
1-03 N o =3.50 P = 606.68 g_' ;‘:;054 3:2%72534 =175 SU02-43 B = 780.84 i
P=621.95 | == B=614.32 o =3.50 @ Random Sample Locations
1-19 B=711.61
New addition per
- v 1-22 .
1-14 suoz-57 1-33 e 1997 - 2000 renovation
1-04 SU02-50 s o =0.00
oL=3.50 _ B=728.79 sU02-52 —
Su02-49 p=sraza| 1-16 1-20 | ¢ =6.99 Etoos Sample ID
.= 6.99 =9 |[suoz5s & 1-38 - pie i 2
_ - P=681.09 o result (in dpm/100cm”)
B=673.46 |=— =175 1.35 g 2
P =681.09 E 117 B result {(in dpm/100cm’)
1-05 7@ 1-15 1-21 1-23 1-36 DCGL (derived concentration uidelzine level
sU02-60 * 1.34 Gross Alpha (o) = 101 dpm/1000m2
o =350 F 1-18 ﬁ T Gross Beta (p) = 7050 dpm/100cm
P=583.79 zufi':g SU02-55 a=1.75 dpm = disintegrations per minute
4 . o=0.00 B =635.30
f B=62004 B=629.58 Notes:
1. Results not corrected for background.
2. No result exceeded the DCGL.
1 -07 REV DATE DESCRIPTION BY
A e D oo o
BALTIMORE, MD 21202 BALTIMORE, MARLYAND
PREPARED BY KJ FOREST GLEN ANNEX SILVER SPRING
MARYLAND
REVIEWEDEY VB BUILDING 512 (SU 2) TILE
STATIC RESULTS
CONTRACT# 91200-08-D-0003 |pROJECT§573300 04| Figure 16a
SCALE. it et | DATE: 12/01/2009
W912DQ-08-D-0003/DA02 CABRERA SERVICES, INC. FIGURES
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FINAL
Forest Glen Annex and Gillette Building, MD
FINAL
-
SU02-BS-01
SU02-45 SU0247 SU02-33 0.=3.50 SU02-34
0.=3.50 I o= 350 B=600.96 oL=12.24 SU02-36
SU02-37 - B = 650.56 B=2837.53 SUD2-31 B=635.30 \ L B=673.46 SU0Z41 =175
=874 !/ o= 0.00 “ a=12.24 B=627.67
B=1738.32 1-09 B=744.05| | 404 1-25 127 P =808.91 \ !
SU02-48
1-02 1og |a=ses 1-13 e 1048 9
1-01 p=82036 B=801.28 1-31 SU02-44
. SU02-32 1-30 ®=15.73 Legend
SU02-38 M-1 -10 1-12 rm A 1-26 » 1-28 su0243 || p=965.35
oL=6.99 P=791.74 w4 P 0=19.23 ¢ Biased Sample Locations (Drain)
P=g03.19 SU02-54 SU02-BS-02 L B=sor.1
- - Su02-42 @ Random Sample Locations
1-03 =175 o=5.24 o= 6.99
@< B=126.88 Sl p=612.41 B=818.45 iti
SU02-46 SU02-50 1-1g  |e=1224 s New addition per
e =3.50 ¢ =6.99 p=887.13 1997 - 2000 renovation
B=747.86 B=618.13 1-16 1-22 1-33 SU02-51
1-04 =874
1-14 SU02-58 1-20 T SU02o2 B=72879 Sample ID ,
SUo7 a9 =350 o= 3.50  result (in dpm/100cm’)
w=ta90 T e B=551.36 1-38 P =683.00 B result (in dpm/100cm”)
B=757.40 SU02-53 1-35
@ =3.50 117 DCGL (derived concentration guideline level
1-05 1-15 G B=msa| 1 1-21 SU02-57 1-23 1-36 GrossAlpha (c) = 10.1 dpm/1000m22
— e 0=6.99 Gross Beta () = 705.0 dpm/100cm
SU02-60 _ 1-34
- 1-18 P = 669.64 SU02-56 ‘7@ o . .
=175 S SUD2-59 - dpm = disintegrations per minute
B=68s72| | T o= 5,24 SU02-55 -7
o= 3.50 i B=772.66
1-06 p=604.78 P =875.69 o =10.49 Notes:
B=789.84 1. Sample Location SU02-32 is a Bare Floor Measurement Only
2. Results not corrected for background.
3. No result exceeded the DCGL.
1 07 REV DATE DESCRIPTION BY
N CABRERA SERYICES U.S. ARMY ENGINEER DISTRICT, BALTIMORE
103 E. MT ROY AL AVE. m CORPS OF ENGINEERS
BALTIMORE, MD 21202 BALTIMORE, MARLYAND
PREPARED BY KJ FOREST GLEN ANNEX SILVER SPRING
MARYLAND
REVIEWEDEY VB BUILDING 512 (SU 2) SUBFLOOR
STATIC RESULTS
CONTRACT# 91200-08-D-0003 |pROJECT§573300 04| Figure 16b
SCALE. e et | DATE: 12/01/2009
W912DQ-08-D-0003/DA02 CABRERA SERVICES, INC. FIGURES
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FINAL

FINAL
é\
SU02-47
o=1.68
SU02-45 B=210.26
c.=0.00 £ 5U02-33 ZU_U;':: SU02:35 Hoi0z.36
sU02-37 | B=174.3B / =084 8:1;’)8 97 . =0.00 o=0.84
0. =0.00 & 1-24 |p=198.29 '_l\ B=167.52|| g _ 14572
B=188.03 1-09 1.27
) L 111 1125 [su0zaa 1429 V
1-02 1-08 o= 0.00 143 @=0.00
1-01 B =196.58 [B=17436 =i \) 1-31
[suooag N . -
=0.00 ] p=167.52 o= 0.00 =084 ? o gff;;om
P=194.87 A [B=180.74 ) B=169.23 l ?’K_ — Legend
1-03 x N\ 0= 0.84 SU02-42 SU02-43 )
$U02-38 @& B=19820 1-19 zufs'gg =084 =0.00 @ Random Sample Locations
a = 0.00 8= 194,67 B=189.74| |P=188.03 B
p=180.74 122 SU02.51 New addition per
SU02-49 | 1-33 =253 1997 - 2000 renovation
1-04 Q.= 0.00 1-14 B=193.16
B=223.93 SU02-50 1-20 SU02-52
—""\S & |q=0_84 1-16 ] o =0.00 Sample ID ,
suo260 | | N B=188.03 1-38 o =182.91 o result (in dpm/100cm”)
o=0.00 SU02-55 1-35 B result (in dpm/100cm’)
P=184.62 \ 117 ©=0.00 1-23
— N 115 ﬂ p=19145 SU02-57 . . o
1-05 \) \ o= 0.84 1-36 DCGL (derived concentration U|deI2|ne level
SU02-53 1-21 P =220.51 1-34 ) GrossAlpha (o) = 10.1 dpm/100cm )
a=000 | 1-18 Gross Beta () = 705.0 dpm/100cm
SU02-59 B=19145 Suo2-56 dpm = disintegrations per minute
o= 0.00 o.=.084
1-06 B =206.84 B=20342 Notes:
1. Results not corrected for background.
2. No result exceeded the DCGL.
1 -07 REV DATE DESCRIPTION BY
N CABRERA SERYICES m U.S. ARMY ENGINEER DISTRICT, BALTIMORE
REEEEN Skt
PREPARED BY KJ FOREST GLEN ANNEX SILVER SPRING
MARYLAND
REVIEWEDEY VB BUILDING 512 (SU 2) TILE
REMOVABLE RESULTS
CONTRACT# 91200-08-D-0003 |pROJECT§573300 04| Figure 17a
SCALE. i et | DATE: 12/01/2009
W912DQ-08-D-0003/DA02 CABRERA SERVICES, INC. FIGURES
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Forest Glen Annex and Gillette Building, MD
FINAL
-
SU02-BS-01
SU0245 Su02-47 002 0.00
@.=0.00 o.=0.00 SU02-32 SU02-33 p=205.13 SU02-34 SU02-36
b B=188.03 ~ o= 0.84 F o= 0.00 a=168 []
B=213.68 e o= 0.00 \/ U021 |
B_191 45 B=255.54 B= 200.00 B=182,91
= “ @=0.00
M 1-09 T /1'_2 4 1-25 17 B=189.74
1-02 SUIZs SU02-BS-02
1-08 |2=084 113 |® 0=1.68
1-01 SU02-37 = B=193.16 % B=194.87 SU02-35
o.=1.68 \" SU02-31 a4 |x=084 L d
1-31 egen
B=191.45 1-10 1-12 0L=0.00 1-26 1-28 B =176.07
B =169.23 _l_ﬂ@ @ ° . . .
SU0240 SU02-44 Biased Sample Locations (Drain)
SU02-38 d / =0.00
R SU02-54 o= 0.00 &=0. @ .
1:03 g: 26(:071 =000 | B=157.26 Suoza2 M suoz43 B=182.91 @] Random Sample Locations
W" (K B=201-71 SU02-39 oL=0.84 o =0.00 o
. 1-19 1 |a=0.00 B=196.58| | B=198.20 New addition per
i f;,T’MF 1-14 e R B=184.62 122 _/(i_ 1997 - 2000 renovation
T.04 — ’ SU02-58 SU02-52 zu_os-g;
= o=0.00 133 SO0 1g Sample ID
SU02-BS-03 | $U02-50 - 1-20 = 20513 P=193.16 pie 1 2
Suoz4g ™ o= 0.84 [ o.=1.68 B=17949 J P a result (in dpm/100cm2)
o.=0.84 B=201.71 P B=189.74 1-38 B result (in dpm/100cm”)
B = 200.00 1-35
s 1-17 SRET DCGL (derived concentration quidelizne level)}
1-15 1-21 oL=0.00 1-23 1-36 Gross Alpha (o) = 10.1 dpm/100cm
sU02-60 (ra SU02.55 .>® B =176.07 1.34 Gross Beta (p) = 705.0 dpm/100cm
=000 Zu_oz-::; 1-18 & =0.00 dpm = disintegrations per minute
B=182.91 | 3“_03'33 B 17178 B=230.77 SU02-56
1-06 . ©.=0.00 Notes:
- B=19145 B=230.77 1. Sample Location SU02-32 is a Bare Floor Measurement Only
2. Results not corrected for background.
3. No result exceeded the DCGL.
1 -07 REV DATE DESCRIPTION BY
/\i‘\ GABRERA SERVICES U'S. ARMY ENGINEER DISTRICT, BALTIMORE
103 E. MT ROY AL AVE. CORPS OF ENGINEERS
BALTIMORE, MD 21202 BALTIMORE, MARLYAND
PREPARED BY KJ FOREST GLEN ANNEX SILVER SPRING
MARYLAND
REVIEWEDEY VB BUILDING 512 (SU 2) SUBFLOOR
REMOVABLE RESULTS
CONTRACT# 91200-08-D-0003 |pROJECT§573300 04| Figure 17b
SCALE. it et | DATE: 12/01/2009
W912DQ-08-D-0003/DA02 CABRERA SERVICES, INC. FIGURES
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FINAL

FINAL
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SUD2-47
SU02-45 [ 289 — .
2.00 —T———T—ﬂ——l——l—lr ————— Il__'__T_l__‘W*ﬁ ****** i e S e
| | | T | T
% [ ! ' N SU02-32 L I [ [
- — -+ 109 + |+ -2 - ©- . sl
[ [ : -lﬂ | IR ' 497 1-24 | .IIJ25 ' | —Ir 1-27
I l_ _ :_ - -+ L1 _ _l ______ I_ _ l_ | l_ R i _:
[ [ | I
'I|—08 sl [ l_ . | iugsz-ss-oz |
I ER —'——:—‘l ‘l——T\ sU02-33 N | o
[ 244
L ’}g 110 |, | 112 P thy |
————— U R S I il i e Legend
: : | T T [ : . | | T . | SU02-40
S T el R bl e ol -r—ﬂ‘——‘*j**_l'”3 - ® Biased Sam ple Locations (Drain)
== suo238| —sto262 : — L — : '
Y- N [ 1] :
T @jl—J.ﬁ"’_ A B Jl’ - Jl T _: ******** @ Random Sample Locations
A T R | 119 | = L
i [ [ L - - - L - - _ 1] I L.
IER VIR g | ! A I R New addition per
| [ [ I 116 | | [ [ 1-22, | .
*|*—|——I——F—L—L——:—73U02f59 — ] _|__|__|__|__|___: 1997 - 2000 renovation
| ' 0 N e i
| Jsvee] L R T |
7.66 [ [ [
‘ o= | ) [ess— | ample ID 2
i e e Tl ST S . _:__‘__\__‘__F H - Tritium results dpm/100cm
[ | | [ | ‘
| [ | | | | |
e P} 2NN oL [ P L
‘ : 445 ﬁ( R B vl BT - T
- i @ ‘ ] T | ) . -
SR S R :_ — T - 4 - ~ | [stozss g - — A=FFT - R - 4] S [ - D(?(.BL l'd:rlved concentration qwdeIZme level)
| ‘ ‘ ‘ . | | 044 | ‘-18 | | [oaa ‘ I | | | ! | Tritium ("H) = 1.2E+07 dpm/100cm
__4___:__‘_7__|__\ | suoz-59 7F7H7+*T*4‘**"4‘7“——‘————l——u——L—‘V——:—“ﬂ'
‘ [ ‘ 2.44 | | | ' | | ‘ [ ' \
| [ | | |
| L L T I B v = ! ' \ \
B AR RS R A L R R R EE R b el b
. \ | | ! | !
-~ L . - — o+ — J w ' ! ! ‘ | | | ‘ ‘ : Note: No result exceeded the DCGL.
‘ ] ]
[ T Y N B
I A
|
— _‘ — = _‘ — e — — |— — ! REY DATE DESCRIPTION BY
| ‘ 1-07, |
| [ : | | NCAEHERAEEFI\HCEE US ARMY ENGINEER DISTRICT, BALTIMORE
_ _ _ d_ === — = — 103 E. MT ROYAL AVE m CORPS OF ENGINEERS
| : | | BALTIMORE, MD 21202 BALTIMORE, MARLYAND
|
‘ ! " ! ‘ PREPARED BY: k) FOREST GLEN ANNEX SILVER SPRING
MARY LAND
REVIEWED BY: MB BUILDING 512 (SU 2)
TRITIUM RESULTS
CONTRACT® 120608 0-0003 |FROJECTgs-asouu4| Figure 182
SCALE et eat | DATE: 124012009
W912DQ-08-D-0003/DA02 CABRERA SERVICES, INC.

FIGURES
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Forest Glen Annex and Gillette Building, MD
FINAL
-
SU02-47
SU02-45 : 3112 .
=== R e e e W i e e S s S N S o Isuoess| |
l oo  ews] L o B
— 4= ***'%r——— 09 + |+ -2 - - Hag | b qles] o
[ 4217 T T
| ! : oo i : : 1-24 : L 12:7
[ | [
o R Ty e P R ™o 2 S o i
N N suoz4s || P Sun2.Bs02 [
*IJQ é)****l‘—&!&d - - - 15 - - R 5U02-33 —l— (3313 i
| | R su0231 | | (3514 : |
R i L _T}g _1'_10_|_ By L'I__'Iz_ | T | 126 _:_ 1'é8 .! Legend
' | | ! : : . | | ! ! : —— g
' o s sk e e o B~ e e s 71 . .
i - iy B B i R R S | S A el iy Mokl By ® Biased Sample Locations {Drain)
I T SU02-38 | — —{stoz62 : ‘ — ' — : '
,,,,,, L ez | ] N [ D I T s ] :
! | T @jl—J‘ﬂ,B— N R e Jl’ Jl I @ Random Sample Locations
| f | 1-19 ! | L_ -
,,,,,, e e T i | O [ L
' [ [ _14 ro | | | | C%\ ' ! ' | | 422! | | New addition per
| | o e I o] ' 1997 - 2000 renovation
F= 7 ama— B —|——|——F—J——J|-——|——|su02rsa |——|——|——|__I__:__|_—|—-—I -
| 38.16 | | | _
B ,lr 77777 *lf*:* *:* f:f ) fswo2sof 1T [~ _: _1'_2'_ 4 N N ,'J?si ,,,,,
| (B 48.19 | [ | ro [
[ | : p \ NI I 1-#8 — | Sample ID 2
_— 74777477'74‘_‘__\__‘__!__T_:__f__:_ i _|__‘__‘__‘__I_ C - Carbon-14 results dpm/100cm
| | [ | | | ‘ |
| [ | | | | |
S Do | SR Y ST U D B Y (I
I I | I [ |
‘ | 15 ﬁ( 2 [|ERT aes |
o | . 1 T | \ . | DCGL (derived concentration guideline level)
‘ ¥R, | suo253 | ‘ — [ llswozss ~g— — |- "F -~~~ 7—~14717 1 — 14 5
‘ | lssas [ 1-18 26.10 ‘ N | Carbon-14 ( "C) = 3.7E+05 dpm/100cm
Eniw e = S Py S e (o S PRR T IS S N }
) e [ T T T
- |
,,‘L,, 77‘7717*lf*:**‘——J‘——T—J‘*—T——T—ﬂ——:__\__:——l—=‘——‘F—‘——+
[ | | [ | | [ I
- — L — - L ! ‘ ‘ ‘ ‘ ' ‘ ‘ : Note: No result exceeded the DCGL.
‘ ]
‘ \
— _‘ — 1] REY DATE DESCRIPTIONM BY
\
1 - V- Yira T B g MO
| ‘ BALTIMORE, MD 21202 BALTIMORE, MARLYAND
|
" \ PREPARED BY: k) FOREST GLEN ANNEX SILVER SPRING
MARY LAND
REVIEWED BY: M3 BUILDING 512 (SU 2)
CARBON-14 RESULTS
CONTRACT® 120608 0-0003 |FROJECTgs-asouu4| Figure 13b
SCALE  mcmremr— st et | DATE: 12012000

W912DQ-08-D-0003/DA02

CABRERA SERVICES, INC. FIGURES
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FINAL
-
SU02-45 e
: : , 38.78 , , ,
- == 39.92 —:———,——|—ﬂ——l——|—lr—:——|——||——h—T—f——*afﬁ ffffff I
| \ ] | | I I ' | | ' -
L _ | b [ [ _' |suezsz| o] l
| & -}09‘: g L[ e 1_2'4 o 125] T T 127
| ol '__:__,__4__4___I__'__:_=|__ __|__|__'__{__1|___:
[ 1-08 [ I ' ! l 1-13 ' SU02-BS-02
o SUD2-48 [ ! [
- 1-0 ~ |0 _'__'_'L_I__T\“"_'_ vy _ ! ]|s7.64 R
: [ | | | [ SU02-31 o ' |
L o _T}g 1-10 | | | 1-12 34.22 : | 108 | 1-&8 [
| I S A I il i e Legend
| Lo T _Ter . ERER . : :
i - ****7**|——|——I——|——|——‘——|——T—T T—*——:**lffl —1 ® Biased Sample Locations (Drain)
G=—"su0238 . L Teuos ] . |
| >| . - SU02-54 | - | . . | :
I el [ A —@H SRS ‘:_ N e suo239 I T - Jl T T —: ************* @ Random Sample Locations
! o] | 1-19 | : L :
,,,,,, e T [ I i [ L ) o] .
' 114 T a1 C%\ AR I R B New addition per
| | I L IS N 22 ' 1997 - 2000 t
T 7|7_|__|__'__J__Jl___l__lfé_]gi_sa l__l__|_ _|__:__:__|__|_ __l - renovation
. |
L o TN N | [z} 120 Y N N IR T 1 e B
r ‘ i ®=-'.-'—-.52-‘46 : ! RS B PP ‘ ' : Sample ID
— 77747174‘—‘——;——‘——:——T—:——f——:— 1 —:——‘——r—‘——r "% - lodine-129 results dpm/100cm’
| | ' | ‘ | | | | ! ! |
7777777 o1 o 4 R I I
| ‘ o AT e R e N
‘ o145 1 ‘ o121 e 1-23 0| _ o
_ L B 1 T BT [ et N R I DR DCGL (derived concentration guideline level)
C QR T|suoass|T T | 7| | suoz-55 ‘ | T 7 . 129 2
‘ | i|s0s [ 1-18 | 2088 ‘ N | lodine-129 ( “’1) = 1.8E+05 dpm/100cm
it - fswopso}— b — 1+ *”4*‘;——‘——;——'——'——L—*——‘—"* ]
\ : 51.32 Ly : |
- L _ L - O — = - - — L - L Ly
i L e e e e R S
- — L ‘ l ! : ‘ | | ' ‘ ‘ : Note: No result exceeded the DCGL.
|
- ——-
— _‘ — REY DATE DESCRIPTIONM By
\
1 V- Yira T B g MO
| BALTIMORE, MD 21202 BALTIMORE, MARLYAND
‘ PREPARED BY: IJ FOREST GLEN ANNEX SILVER SPRING
MARY LAND
REVIEWED BY: ME BUILDING 512 (SU 2)
IODINE-129 RESULTS
CONTRACT® 120608 0-0003 |FROJECTgs-asouu4| Figure 18¢
SCALE s st et | DATE: 12012000
W912DQ-08-D-0003/DA02 CABRERA SERVICES, INC.

FIGURES
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FINAL
-
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SU02-45 [ : 166.99 , , . .
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- — L s - —Jae2e - —FF - - T S_s=——— | [su0233 L5205 ,__]_77@7'7
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i - :L e e B e e i B A it resss [ SUoma ® Biased Sample Locations (Drain)
| SU02-38 L ! L SUo2.54 : ‘ | 1 ' . ' ] : l L 166 99
,,,,,, [ |23084 | _ _]_ N I N :
. e @jl—J‘E,i N R Jl’ Jl T :‘ *: T @ Random Sample Locations
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‘ I | ! | ! N ! | L
T I A S SR B P ‘ ‘ .
‘ s | | 1‘—47—\ | \ 1\_21*_ |[suoasr| — ‘ | *:**F*L*T’L T
| | | . I | | 162.08 \1-23‘ | | ‘ | I | 1-36 | - . - -
_ o4 - 1 Toumass]— | 4 - ] T |- T 0 . O o N | L o] DCGL (derived concentration guideline level)
N | - |
| N e ] s [ I N ot §| ‘ Nickel-63 (*'Ni) = 3.5E+03 dpm/100cm’
per=ds g s - b+ —Jd-+ - -+ 47— -4 - L -4 1t J I _ ]
| ‘ gzu%zss | ‘ | ‘ | ' | ‘ | ‘ [ ' \ : T | T ﬂ‘ T ‘ [ SU02-66 [
L : | | L ! ‘ ! : I | | | | ‘ | 162.08
Ei e A bl \f*rflff‘——J‘——‘——-:-——l—‘——,——‘——‘——l——|——h‘——)——‘——+——|——r——‘——\——|— T |
| ! | [ | | [
| | [ | | [
- — ‘ l ! ! ‘ | | ' ‘ : ‘ : ' : : ' Note: No result exceeded the DCGL.
— 7‘ (R
|
— _‘ - REY DATE DESCRIPTION BY
|
| N?@a@iﬁ%ﬂfﬁi U5 ARMY ENGINEER DISTRICT , BALTIMORE
- — CORPS OF ENGINEERS
| BALTIMORE, MD 21202 BALTIMORE, MARLYAND
‘ PREPARED BY: KJ FOREST GLEN ANNEX SILVER SPRING
MARY LAND
REVIEWED BY: ME BUILDING 512 (SU 2)
NICKEL-63 RESULTS
CONTRACT® 120608 0-0003 |FROJECTgs-asouu4| Figure 18d
SCALE et eat | DATE: 124012009
W912DQ-08-D-0003/DA02 CABRERA SERVICES, INC.

FIGURES
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FINAL

W912DQ-08-D-0003/DA02

FINAL
é\\
1-24 s
1-09 1-11 I 1-27 1-29
1-02
- 1-13
1-01 1-08 1-31
1-28
1-10 112 196 1-30
Legend
Floor Scan Ranges
) ] 4-7 Exposure Rate Range
Vinyl Tile 1-19 | , = (I-I-thr)
1-03 |oand p=275-375 4 7
Concrete 114 B 1.22 Floor Scan Coverage
o and p =325 - 475 T 1-33 128 (counts per minute)
1-04 i
Wall 1-16 1-20 il New addition per
ECUE ][It oRi 1-38 1997 - 2000 renovation
117 o = alpha
1'05 1_15 1_21 1_23 1'36 B = beta )
pR/hr = microR per hour
118 1-34
1-06
1 -07 REV DATE DESCRIPTION BY
CABRERA SERYICES U.S. ARMY ENGINEER DISTRICT, BALTIMORE
S-Frit ] Bt
PREPARED BY: KJ FOREST GLEN ANNEX SILVER SPRING
MARYLAND
REVIEWED BY VB BUILDING 512 (SU 2)
FLOOR SCAN AND EXPOSURE RATE
CONTRACT# 91200-08-D-0003 |pROJECT§573300 04| Figure 19
SCALE. it ct | DATE: 12/01/2009
CABRERA SERVICES, INC. FIGURES
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FINAL
\‘ﬁ—\z
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RN EiIT—:—' L ‘flr""'Tl:"‘T:—' T SU03-72 1262231.213 5186851.916
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_|_|_|_TSUOSES_O:’I_I_A"_|_4_|_I__'-_-'_|_|JJ_'_=__'_|_;I_|_|_—13_;:'_|21 e Daned| T T e T S e T SU03-87 1262271.343 518681497
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g S B B A R O S }_?éill'—:?@l—:——lil—r_:ﬂjl— —|—|4|—|—:_—_:—:—|J't—|—|—}+—:—| '—Tu'—'L—I—,—:-rp—mF”‘ SU03-BS-02| 1262270409 518754.262
R lfgﬂl . r:_‘:j 21 It,—l Rl J::_|j N :a:iﬁj::[t'l_—lj_—:_' I__l__:_”ﬁ_ﬂ]_s?:: IR Jf|__|j‘||11|ij:_:1__1|]g I tos7c SU03-BS-03] 1262307 185 518674 547
prial ~ 1 ) i rs ot et R JFII_'4 R i Bl 15 TR g e g e Ry L o Y Legend
= T l—l—_l—[-r |—| I_|_|2'||1$ i_l_J —I‘l‘—_li"ﬂél _'_I_!_J__ |_ = | 1=l = =—=—|—|+|—I——I—f'rl—l——|+ —|—J-I1-!—i—|—||— — = g
s | 206 '—:_-Rﬁﬁ 4|1_-17 L '_--:_ 120, | 2121 -| 3—1@?—_—”_-‘_-'} l—'—: —+_-:—_ :_ o zl_'_-i_i-tr—fl_-‘r_ Toa7o F Mﬁl_' S o o M O Biased Sample Locations
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@sU03:0 —— Arsuesee T T - o UL ] e _auga A ] .
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REW DATE DESCRIPTION BY
CAB RERA SE RV ICES U5, ARMY BHGINEER DISTRICT, BALTIMORE
103 E. MT ROVAL AWE. CORPS OF ENGIMNEERS
BALTIMORE, MD 2102 BALT MORE, MARLYAND
PREPAREDBY: KJ GILLETTE BUILDING ROCKMLLE
MARYLAMD
REVIEWED BY. B GILLETTE BUILDING (SU 3) FIRST
FLOOR RANDOM AND BIASED
SAMPLE LOCATIONS
T ——— |meﬁéamum| Figure 20
SCALE i o T Dler | DATE: 12/01/2009

W912DQ-08-D-0003/DA02 CABRERA SERVICES, INC. FIGURES
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FINAL
\e\l
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2166 SU03-83 2003 SU03-BS-01 I
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2118 1089 108811087 1113 1110 1109 1057:C Salge 1D 2
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2113 }_ 002 | r 1066/ | SU03-61 DCGL (derived concentration guideline level)
o 2
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= 523.00 =0,
B 0.00 2. No result exceeded the DCGL.
B =453.51
REV DATE DESCRIPTION BY
N CABRERA SERVICES U.S. ARMY ENGINEER DISTRICT, BALTIMORE
103 E. MT ROY AL AVE. CORPS OF ENGINEERS
BALTIMORE, MD 21202 BALTIMORE, MARLYAND
PREPARED BY: KJ GILLETTE BUILDING ROCKVILLE
MARYLAND
REVEWEREY MB GILLETTE BUILDING (SU 3) FIRST
FLOOR STATIC RESULTS
CoNTRACTY W91 IDQ-T8-0-0003 |pROJECT§Brsﬂoo 04| Figure 21
ICALE, e oot | DATE: 12/01/2008
W912DQ-08-D-0003/DA02 CABRERA SERVICES, INC. FIGURES
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Forest Glen Annex and Gillette Building, MD
FINAL
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REV DATE DESCRIPTION BY
N CABRERA SERVICES U.S. ARMY ENGINEER DISTRICT, BALTIMORE
103 E. MT ROY AL AVE. CORPS OF ENGINEERS
BALTIMORE, MD 21202 BALTIMORE, MARLYAND
PREPARED BY: KJ GILLETTE BUILDING ROCKVILLE
MARYLAND
REVIEWED BY V2 GILLETTE BUILDING (SU 3) FIRST
FLOOR REMOVABLE RESULTS
CoNTRACTY W91 IDQ-T8-0-0003 |pROJECT§Brsﬂoo 04| Figure 22
CALE, oot | DATE: 12/01/2008
W912DQ-08-D-0003/DA02 CABRERA SERVICES, INC.
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Note: No result exceeded the DCGL.
REY DATE DESCRIPTION BY
N CABRERA SERVICES U.S. ARMY ENGIMEER DISTRICT, BALTIMORE
103 E. MTROYAL AVE. CORPS OF EMGINEERS
BALTIMORE, MD 21202 BALTIMORE, MARLYAMD
PREPARED BY: KJ GILLETTE BUILDING ROCKVILLE
MARYLAND
REVIEWED BY MB GILLETTE BUILDING (SU 3)
FIRST FLOOR TRITIUM RESULTS
CONTRACT® -« e1206-08-D-0003 |PR0JECT§B—38DDD4| Figure 23a
SCALE e et | DATE: 12/01/2008
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Note: No result exceeded the DCGL.
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BALTIMORE, MD 21202
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REV DATE DESCRIPTION BY
N CABRERA SERVICES U.S. ARMY ENGINEER DISTRICT, BALTIMORE
103 E. MT ROY AL AVE. CORPS OF ENGINEERS
BALTIMORE, MD 21202 BALTIMORE, MARL YAND
PREPARED BY: KJ GILLETTE BUILDING ROCKVILLE
MARYLAND
REVIEWED BY: MB GILLETTE BUILDING (SU 3)
FIRST FLOOR FLOOR SCAN
AND EXPOSURE RATES
CoNTRACTY W91 IDQ-T8-0-0003 |pROJECT§Brsﬂoo 04| Figure 24
SCAE et | DATE: 12/01/2008
W912DQ-08-D-0003/DA02 CABRERA SERVICES, INC. FIGURES
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REV DATE DESCRIPTION BY
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PREPARED BY: KJ GILLETTE BUILDING ROCKVILLE
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REVIEWED BY: MB GILLETTE BUILDING (SU 3)
SECOND FLOOR
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SCALE,  mar e et DATE: 12/01/2009
W912DQ-08-D-0003/DA02 CABRERA SERVICES, INC. FIGURES
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REV DATE DESCRIPTION BY
N CABRERA SERYICES - US.ARMY ENGINEER DISTRICT, BALTIMORE
103 E. MT ROY AL AVE CORPS OF ENGINEERS
BALTIMQRE, MD 21202| BALTIMORE, MARL YAND
PREPARED BY: KJ GILLETTE BUILDING ROCKVILLE
MARYLAND
REVIEWED BY- MB GILLETTE BUILDING (SU 3)
SECOND FLOOR
STATIC RESULTS
coNTRRCTH W91 200-08-D-000% |PROJECT§B-3EOO oal Figure 26
SCALE r———— oot | DATE 1240172009
W912DQ-08-D-0003/DA02 CABRERA SERVICES, INC. FIGURES
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REV DATE DESCRIPTION BY
N CABRERA SERYICES . U.S.ARMY ENGINEER DISTRICT, BALTIMORE
103 E. MT ROY AL AVE CORPS OF ENGINEERS
BALTIMQRE, MD 21202| BALTIMORE, MARL YAND
PREFARED BY: KJ GILLETTE BUILDING ROCKVILLE
MARYLAND
REVIEWED BY: MB GILLETTE BUILDING (SU 3)
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SCALE: et | DATE: 1240172009
W912DQ-08-D-0003/DA02 CABRERA SERVICES, INC. FIGURES
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APPENDIX A

Survey Packages
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APPENDIX B

Quality Assurance / Quality Control
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APPENDIX C

Laboratory Sample Analysis Summary

(and Electronic Data Deliverables)
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APPENDIX D
Field Photographs

Figure D-1:  Building 511 (Animal Cage) — Floor Scan

Figure D-2:  Building 511 (Animal Cage)

Figure D-3:  Building 511 (Drain)

Figure D-4: Building 511 (PPE)

Figure D-5:  Building 512

Figure D-6: Building 512

Figure D-7:  Building 512

Figure D-8:  Building 512

Figure D-9:  Building 512

Figure D-10: Building 512

Figure D-11: Building 512

Figure D-12: Building 512

Figure D-13: Building 512

Figure D-14: Building 512

Figure D-15: Building 512
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APPENDIX E
Final Site Characterization Work Plan, Vol. I: Sampling and Analysis Plan and
Vol. II: Site Health and Safety Plan

(Provided in attached electronic format)
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APPENDIX F

Review Packages of Previous Building Close-out Survey Documentation

(Provided in attached electronic format)
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APPENDIX G

Final Historical Site Assessment Report

(Provided in attached electronic format)
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