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Summary

The Department of Energy (DOE) issued Title 10 of the Code of Federal Regulations Part 850,
“Chronic Beryllium Disease Prevention Program” (the Beryllium Rule) in 1999 and required full
compliance by no later than January 7, 2002. The Beryllium Rule requires the development of a baseline
beryllium inventory of the locations of beryllium operations and other locations of potential beryllium
contamination at DOE facilities. The baseline beryllium inventory is also required to identify workers
exposed or potentially exposed to beryllium at those locations. Prior to DOE issuing 10 CFR 850, Pacific
Northwest Nuclear Laboratory (PNNL) had documented the beryllium characterization and worker
exposure potential for multiple facilities in compliance with DOE’s 1997 Notice 440.1, “Interim Chronic
Beryllium Disease.” After DOE’s issuance of 10 CFR 850, PNNL developed an implementation plan to
be compliant by 2002.

In 2014, an internal self-assessment (ITS #E-00748) of PNNL’s Chronic Beryllium Disease
Prevention Program (CBDPP) identified several deficiencies. One deficiency is that the technical basis
for establishing the baseline beryllium inventory when the Beryllium Rule was implemented was either
not documented or not retrievable. In addition, the beryllium inventory itself had not been adequately
documented and maintained since PNNL established its own CBDPP, separate from Hanford Site’s
program. This document reconstructs PNNL’s baseline beryllium inventory as it would have existed
when it achieved compliance with the Beryllium Rule in 2001 and provides the technical basis for the
baseline beryllium inventory.
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ACO
AIHA
CBDPP
cm?
CFR
BRSW
DOE
EDL

Mg
HFBFS
ICP/AES
ICP/MS
LSLA
MSA
MSL
PDL-E
PHMC
PNNL
PSL
RDL
RL
RTL
uw
WHC
WSCF

Acronyms and Abbreviations

Analytical Chemistry Organization

American Industrial Hygiene Association

Chronic Beryllium Disease Prevention Program

square centimeter(s)

Code of Federal Regulations

Battelle Receiving and Shipping Warehouse (aka 6th Street Warehouse)
Department of Energy

Engineering Development Laboratory

microgram(s)

Hanford Facility Beryllium Fact Sheet

inductively coupled plasma atomic emission spectroscopy
inductively coupled plasma/mass spectroscopy

Life Science Laboratory Annex

Mission Support Alliance

Marine Sciences Laboratory

Process Development Laboratory East

Project Hanford Management Contractor

Pacific Northwest National Laboratory

Physical Science Laboratory

Reporting Detection Limit

Richland Operations Office

Research Technology Laboratory

University of Washington

Westinghouse Hanford Company

Waste Sampling and Characterization Facility (Hanford Site Facility)

Terminology

This intent of this list is to provide additional context for how terms associated with PNNL’s Chronic
Beryllium Disease Prevention Program are used in this technical basis document. Other terms related to
the Chronic Beryllium Disease Prevention Program are used as defined under DOE’s Chronic Beryllium
Disease Prevention Program (10 CFR 850).

baseline beryllium inventory. The baseline beryllium inventory is the beryllium inventory in 2001, when
PNNL implemented 10 CFR 850.
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beryllium facility. A facility that is known to have beryllium contamination is referred to in this
document as a beryllium facility and is included in the beryllium inventory.

beryllium inventory. The beryllium inventory identifies all PNNL facilities and/or areas within facilities
that are beryllium operational areas, areas suspected to have beryllium contamination, and areas where the
potential for worker exposure to beryllium exists. Outdoor areas are not included in the beryllium
inventory. The beryllium inventory includes the most recent beryllium characterization information for
the facilities and/or areas. A facility may have one or more areas contaminated by beryllium, and the
beryllium characterization may be limited to only those areas. Facilities included in the beryllium
inventory are referred to as beryllium facilities.

characterize/characterization. To characterize the beryllium contamination in a facility is to document
beryllium-contaminated locations within the facility, and to quantify the beryllium surface contamination
or airborne concentrations in those locations.

wipe sample. In this report, a wipe sample is a surface sample taken over an area of 100 cm® Results are
reported by the analysis laboratory in units of micrograms. Because the sample area is 100 cm?, the
analysis result can be compared to DOE limits, which are stated in micrograms per 100 cm?. Although
500-cm?® composite wipe samples may be used at PNNL, composite samples were not used when
establishing the baseline beryllium inventory.

suspect facility. A facility that is suspected of having beryllium contamination is a suspect facility until it
is characterized. Based on the results of the characterization, it may be added to the beryllium inventory.
In practice, all suspect facilities were included in the baseline beryllium inventory, regardless of the
sample results.
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1.0 Introduction

In 1999, the Department of Energy (DOE) published Title 10 of the Code of Federal Regulations Part
850 (10 CFR 850), “Chronic Beryllium Disease Prevention Program.” It required all DOE contractors to
establish a Chronic Beryllium Disease Prevention Program (CBDPP) no later than January 7, 2002. One
element of the required CBDPP involved documenting the baseline beryllium inventory (10 CFR 850.20).
In 2014, a Pacific Northwest National Laboratory (PNNL) self-assessment (ITS #E-00748) identified that
its baseline beryllium inventory was not retrievable, and the technical basis for establishing the baseline
beryllium inventory was not known.

1.1 Purpose and Scope

The purpose of this document is to retrospectively reconstruct the technical basis for the baseline
beryllium inventory for facilities managed by PNNL. This document describes how PNNL accomplished
the following:

o identified facilities to be considered for the baseline beryllium inventory
o characterized the beryllium contamination in each facility

o identified the potential for worker exposure in beryllium contaminated areas.

Lastly, this document provides PNNL’s baseline beryllium inventory as it existed in 2001 when
PNNL’s implementation of 10 CFR 850 was approved by DOE.

No attempt is made in this technical basis document to determine whether the 2000 baseline

beryllium inventory was adequate; the intent is only to document what was known about baseline
beryllium inventory when PNNL initially implemented 10 CFR 850.

2.0 PNNL’s Beryllium Program History

In July 1997, under Notice 440.1 (N 440.1 [DOE _ .
1997a]), DOE published DOE Guide 440.1-7, Interim | N 2000, DOE Richland Operations
Chronic Beryllium Disease Prevention Program (DOE-RL) was the sole DOE office for
(DOE 1997h), which directed each DOE site where EOEI codntriclzltcgs ;t :fnford and in
beryllium exposure was possible to prepare a CBDPP | | ichiand. OE- : contractors,

L . . including Battelle, which managed the
within 6 months of the effective date of the Notice. o )

. o e Pacific Northwest National Laboratory

Included was a requirement for “identifying facilities (PNNL), were referred to jointly as
where beryllium has previously been used and Hanforoi contractors. As a Hanford
assessing the potential for exposure.” Hanford contractor. PNNL Colordinated with
Facility Beryllium Fact Sheets (HFBFSSs) were other Ham;ord contractors 1o
prepared for numerous facilities in March 1998, likely implement first DOE N 440.1 and
in response to the DOE Notice. The HFBFSs later, 10 CFR 850.
summarized past beryllium operations and sampling
results for Hanford facilities, including those managed by PNNL.




When the final rule for 10 CFR 850, “Chronic Beryllium Disease Prevention Program” (Beryllium
Rule), was published in 1999, DOE required that each DOE site have a single CBDPP. The Project
Hanford Management Contractor (PHMC), at that time Fluor Daniel Hanford, was charged with
managing the Hanford site-wide program (Klein 2000), and PNNL participated as a Hanford contractor.
Each contractor, including PNNL, was responsible for documenting its CBDPP implementation in an
appendix to the Hanford CBDPP. The Hanford CBDPP, containing each contractor’s implementing
document, was submitted to DOE-RL for approval (Hanson 2000). DOE-RL approved the Hanford
CBDPP with PNNL’s appendix in 2001 (Klein 2001). PNNL’s implementing document is provided in
Appendix A.

Implementation of the Beryllium Rule included developing a baseline beryllium inventory. PHMC
maintained the Hanford Site baseline beryllium inventory for all Hanford contractor facilities, including
PNNL facilities. Facilities that were part of PNNL but not Hanford facilities (e.g., 2400 Stevens, Marine
Sciences Laboratory) were within the scope of the Hanford baseline beryllium inventory. The baseline
inventory consisted of a list of buildings suspected of having beryllium operations or contamination and
the beryllium characterization of each. Each contractor was responsible for providing PHMC with the
relevant information for its facilities so the facilities could be included in the Hanford Site baseline
beryllium inventory. The Hanford Site baseline beryllium inventory was maintained on the Hanford
Beryllium Program website (http://www.hanford.gov/page.cfm/BerylliumFacilitiesAreas), which was
managed by PHMC. The characterization information was documented in HFBFSs, which were linked to
the website.

The beryllium characterization conducted in 1998 to implement DOE N 440.1 relied on historical
beryllium sampling data. In 2000, an effort was initiated to update the beryllium characterization with
current sample results to meet the requirements of the Beryllium Rule. After sampling, the HFBFSs were
updated with the more recent beryllium sampling results and published on the Hanford Beryllium
Program website. PNNL’s beryllium inventory was maintained on the Hanford Beryllium Program
website until approximately 2003 when DOE-RL released Fluor Daniel Hanford from its obligation to
manage the CBDPP on behalf of all contractors, recognizing that by that time, three DOE offices had
oversight responsibilities at Hanford (DOE-RL, DOE Office of River Protection, and DOE Office of
Science). Although PNNL facilities continued to be listed on the Hanford Beryllium Program website,
the website noted that PNNL maintained a separate list and the Hanford information may be outdated. At
some point in time, the HFBFSs for PNNL facilities were removed from the Hanford Beryllium Program
website.

3.0 Process for (Re)Establishing the Baseline Beryllium
Inventory

This section reconstructs the steps taken to establish PNNL’s baseline beryllium inventory when
PNNL implemented the Beryllium Rule.

The baseline beryllium inventory is required to include the locations of beryllium operations and
other locations of potential beryllium contamination. The baseline beryllium inventory is also required to
identify workers exposed or potentially exposed to beryllium at those locations (10 CFR 850). DOE G
440.1-7A, Implementation Guide for Use with 10 CFR Part 850, Chronic Beryllium Disease Prevention



Program (DOE 2001), clarifies the requirement to identify workers exposed or potentially exposed to
beryllium. It states that the inventory should identify activities that may generate hazardous exposures
and provide a list of potentially exposed workers.

As of the date of this technical basis document, the process used by PNNL in 2000 to establish the
baseline beryllium inventory is not explicitly known. However, a review of historical documents
indicates that the following process was used:

1. Identify suspect facilities (Section 4.0).
2. Characterize beryllium contamination in suspect facilities (Section 5.0).
a. Develop a statistically based sampling plan.
b. Conduct sampling.
c. Analyze samples.
3. Review current activities in the facility for the potential for staff to be exposed to beryllium.

4. Update the Hanford Facility Beryllium Fact Sheets (Appendix B) as follows:

a. Provide current sampling results.
b. Indicate the estimated potential for beryllium exposure.

No objective evidence is available to reconstruct the decision process used to decide if a sampled
building was included or excluded in the 2000 baseline beryllium inventory. Because every building
included in the sample plan also had a HFBFS, regardless of the sampling results, it appears that all
suspect facilities were included in the baseline beryllium inventory even if sampling results were below
detection limits.

The basis for the past and current potential for beryllium exposure is documented on the HFBFSs.

4.0 Identifying Suspect Beryllium Facilities

Facilities that are candidates for inclusion in the baseline beryllium inventory are all facilities
occupied or managed by PNNL in 2000 (Appendix C) regardless of physical location (Richland, Sequim)
or landlord (leased facility, Battelle-owned facility, DOE-owned facility). Some facilities managed by
PNNL in 2000 have since been transferred to other contractors; some transferred facilities have been
demolished. Although no longer PNNL facilities, and perhaps no longer in existence, these facilities were
managed by PNNL in 2000, so they were candidates for inclusion in PNNL’s baseline beryllium
inventory.

The first step in establishing the baseline inventory was to identify facilities suspected of containing
beryllium contamination. To identify suspect facilities, staff involved from 1998 through 2001 obtained
historical process knowledge by interviewing facility staff and reviewing available reference documents.
The source documents used to identify suspect beryllium facilities are discussed in this section.



Many of the facilities included in the 2000 baseline beryllium inventory were previously identified as
beryllium facilities in compliance with DOE N 440.1, Interim Chronic Beryllium Disease (DOE 1997).
The documents described in this section were likely used to identify those facilities.

The consolidated list of suspect facilities is provided in Section 4.2.

41.1  Stone and Webster Report

In 1988, DOE-RL contracted with Stone and Webster Engineering Corporation to provide an
independent assessment of available reports, lists, and pertinent data covering a variety of topics related to
DOE’s Beryllium Disease Notification Program, including beryllium facilities. Stone and Webster issued
its report in December 1988 (Savage 1988)." Of particular interest for this technical basis document is an
attachment in the Stone and Webster report that summarized the identified beryllium facilities (Savage
1988, Attachment 1).

The PNNL facilities identified in the Stone and Webster report (Savage 1988) as areas of past

beryllium operations are listed in Table 4.1

Table 4.1. PNNL Managed Buildings with Historical Beryllium Operations as Identified in the Stone
and Webster Report (Savage 1988)

326 306W

231 7@ 3720

520RTL (sic)/RTL Building, 3731A
Rm 520

(&) The Stone and Webster report (Savage 1988) identified PNNL’s
“Interval of use” as being from 1962 to 1980, so the beryllium
baseline characterization of 231 Z is outside the scope of this
document.

4.1.2  University of Washington Needs Assessment

In 1997, the University of Washington (UW) completed a needs assessment (Barnhart et al. 1997) to
identify the population of Hanford workers who may have been exposed to beryllium. The needs
assessment included two lists of buildings used to identify workers who may have been exposed to
beryllium. The first was generated by a UW research industrial hygienist. It was compiled using
information about historical process locations and air sampling reports. The second list was compiled by
personnel at DOE-RL in response to the draft DOE 440.1 Notice (at the time referred to as the Interim
Worker Protection Program Notice for Review and Comment). Each PNNL building listed on the DOE
and UW lists was evaluated for inclusion in PNNL’s baseline beryllium inventory (Nicholson 1998).

The buildings or spaces listed in the UW report are listed in Table 4.2.

! Note that the Hanford Facility Beryllium Fact Sheets have a section titled, “Basis for Above Information” and the
“Stone and Webster report” (rather than “Savage 1988”) appears on most of the Fact Sheets.



Table 4.2. PNNL-Managed Buildings from Beryllium Building List (Barnhart et al. 1997)

306E 326 3720 MSL5

306W 329 3731A RTL Rm 520 (sic)
314 331 3745B

325 3708

4.1.3 Past Practices Technical Characterization Study — 300 Area — Hanford
Site

Westinghouse Hanford Company (WHC) published a compilation of historical information related to
the 300 Area activities and facilities since its beginning (Gerber 1992). This report is identified in
HFBFSs as a source of information about past facility operations.

The report includes several buildings managed by PNNL in 2000. Descriptions of past activities
include known beryllium activities as well as activities that indicate the potential for involvement of
beryllium (e.g., hazardous waste handling facilities). The only facility mentioned by Gerber (1992) as
potentially containing beryllium, and that was not also identified in the UW report (Barnhart et al. 1997),
is the 305B Building.

4.1.4 Hanford CBDPP 1999

The 1999 revision of the Hanford CBDPP includes a list titled “Possible Beryllium Facilities at
Hanford” (Hanford CBDPP 1999). The 1999 CBDPP-listed PNNL buildings are identified in Table 4.3.

Table 4.3. PNNL Suspect Beryllium Facilities Listed in the Hanford CBDPP (1999)

MSL-5 RTL-520 303-J

305-B 306-W 314

318 325 326

329 331 3708

3720 3731-A 3745-B

EDL PSL 2400 Stevens

4.2 PNNL Suspect Beryllium Facilities, 2000

This section provides a consolidated list of all PNNL facilities known to have past beryllium
operations or suspected of having beryllium contamination in 2000 (Table 4.4). The source document
that identified each building is indicated. These facilities were included in the PNNL Beryllium Sampling
Plan (Section 5.1.1).



Table 4.4. PNNL Suspect Beryllium Facilities in 2000

Facility Source Facility Source

303C Interviews with site 3708 Barnhart et al. 1997
personnel

303J Hanford CBDPP 1999 3720 Barnhart et al. 1997
305B WHC-MR-0338 3731A Barnhart et al. 1997
306W Barnhart et al. 1997 3745-B Barnhart et al. 1997
314 Barnhart et al. 1997 2400 Stevens Hanford CBDPP 1999
318 Hanford CBDPP 1999 BRSW (6th St.) Stone and Webster
gﬁf’ygeq“ipme”t EDL Hanford CBDPP 1999
325 Barnhart et al. 1997 MSL5 Barnhart et al. 1997
326 Barnhart et al. 1997 PSL Hanford CBDPP 1999
329 Barnhart et al. 1997 RTL® Barnhart et al. 1997
331 Barnhart et al. 1997

5.0 Facility Characterization

The beryllium contamination present in each suspect facility was characterized based on knowledge
of past beryllium operations, beryllium sampling conducted prior to 2000, and beryllium wipe sampling
conducted in 2000. The characterization was documented in HFBFSs.

Knowledge of past beryllium operations and sampling were derived from the source documents
described in Section 4.0. A summary of this information and results of staff interviews were documented
on HFBFSs.

A statistically based sampling plan was developed to characterize current (as of 2000) beryllium
contamination levels in PNNL facilities (see Section 5.1.1). After completion of the sampling plan,
HFBFSs were updated to include the more recent sampling information.

5.1 Sampling and Analytical Methods

PNNL’s beryllium sampling plan and its sample collection analysis process are described below.

5.1.1 Sampling Plan

10 CFR 850 requires the employer to conduct air, surface, and bulk sampling when developing a
baseline inventory. To meet this requirement, PNNL prepared a sampling plan, Beryllium Sampling Plan
(Piatt 2000 [included in this report as Appendix D]), to characterize the beryllium contamination in its
beryllium facilities and suspect facilities. In preparing the plan, PNNL adopted the sampling approach
presented in the Beryllium Sampling and Analysis Plan for Hanford Facilities (Hewitt 1999). For ease of
reference, the latter plan is referred to in this document as the Hanford Beryllium Sampling Plan. The



Hanford Beryllium Sampling Plan provides a systematic sampling strategy for characterizing surface and
airborne levels of beryllium in facilities at Hanford. It requires categorizing areas according to the
following scheme:

e Category 1: Facilities where known beryllium operations have been performed, or where past
sampling data indicate significant beryllium contamination.

o Category 2: Facilities where beryllium operations were not routinely performed based on a review of
building operations and beryllium contamination is not suspected.

The Hanford Beryllium Sampling Plan required a nonrandom (biased) sampling strategy for Category
1 locations and a random sampling strategy for Category 2 locations. It allowed for a facility to contain
both Category 1 and Category 2 areas. It further required collecting a total of 59 wipe samples for
Category 1 areas, and 29 wipe samples for Category 2 areas. Lastly, it required a minimum of two
general area air samples (regardless of the level of beryllium suspected and regardless of whether the
building was occupied or unoccupied). Additional information about the Hanford Beryllium Sampling
Plan is provided by Hewitt (1999).

Although the sampling approach in the Hanford Beryllium Sampling Plan required air samples,
PNNL’s Beryllium Sampling Plan required only wipe samples. In addition, neither the Hanford
Beryllium Sampling Plan nor PNNL’s Beryllium Sampling Plan addressed bulk sampling. However,
PNNL’s intent to perform only wipe sampling is documented in PNNL’s CBDPP implementation plan,
which was approved by PHMC (Hanson 2000) and by DOE-RL (Klein 2001). So, although no
explanation for performing only wipe sampling has been located in the records, this approach was clearly
communicated to, and approved by, DOE.

5.1.2 Sample Collection

The procedure used to collect the wipe samples in 2000 could not be located in PNNL’s records.
Therefore, the sampling procedure used is not explicitly known. Some details were gleaned from
historical records.

Facility floor plans marked to indicate sample locations were recovered for most sampling conducted
in 2000. In most cases, these were accompanied by hand-written notes describing the sample locations.
Chain-of-custody forms were also found for a majority of the samples.

Memos summarizing sampling conducted in 1999 and 2000 state that PNNL used 100-cm?
PaceWipe, pre-moistened wipes (Nicholson 2000a, b, ¢). Analytical laboratory reports from the Waste
Sampling and Characterization Facility (WSCF) for samples analyzed in 2000 state that sample media
was Pace wipes.

According to the PNNL Beryllium Sampling Plan, two to seven blanks were collected for each
facility sampled. The blanks were recorded on the chain-of-custody logs; sample results for blanks are
included in the reports from the analytical laboratories. Results for all blanks were less than the reporting
limit for the laboratory performing the analysis.



5.1.3 Sample Analysis

10 CFR 850.24 requires that beryllium samples be analyzed by a laboratory accredited for metals by
the American Industrial Hygiene Association (AIHA) or a laboratory that demonstrates quality assurance
for metals analysis that is equivalent to AIHA accreditation. Beryllium wipe samples collected in 2000
were analyzed by one of two laboratories, depending on whether the sample was radiologically
contaminated or not. Radiologically contaminated samples were analyzed at the WSCF, managed by
Fluor Daniel Hanford. Nonradiological samples were analyzed at the Lockheed Martin (now Babcock
and Wilcox) Y-12 Plant Analytical Chemistry Organization (ACO) in Oak Ridge, Tennessee.

5.1.3.1 Lockheed Martin Y-12 Analytical Chemistry Organization

In 2000, the Y-12 ACO was accredited by the AIHA (Laboratory 1D 9244). The scope of
accreditation included industrial hygiene analytical techniques for metals. The most recent certificate
provides additional details about the scope and the initial accreditation date. It states that the Y-12 ACO
has been accredited for beryllium testing using inductively coupled plasma atomic emission spectroscopy
(ICP/AES) since 1989. The accredited method is Y50-AC-65-0019, described as “In house method for
high fired beryllium oxide.” The Y-12 ACO manager stated that this method is an upgrade to the
previously used method, ASO-Y/P65-0019, shown on the analytical reports (email communication from
Larissa Welch, 6/30/2014). The 2000 certificate and the most current certificate are provided in
Appendix E.

Y-12 ACO reports results that are less than the Lower Limit are report as “less than Lower Limit.”
The method to calculate the Lower Limit is not defined in the analytical reports.

5.1.3.2 Waste Sampling and Characterization Facility

According to the most recent AIHA accreditation certificate (Appendix E), WSCF has been
accredited for beryllium testing using inductively coupled plasma/mass spectroscopy (ICP/MS) and
ICP/AES since 6/1/1974 (laboratory 1D 101875). Samples taken from the 3731A Building were analyzed
using “ICM-EM”, which appears to be a typographic error in the memo because this is not a recognized
analytical technique.

Results that were less than the Reporting Detection Limit (RDL) are reported as “less than” on WSCF
analytical reports. The reports define the RDL as twice the minimum detectable level.

5.2 Categorization of Facilities

According to the Hanford Beryllium Sampling Plan (Hewitt 1999), facilities are categorized as
Category 1 or 2, depending on the historical operations performed in the building and/or past indications
of beryllium contamination (Section 5.1.1).

Based on the number of samples known to have been collected in 2000, PNNL’s categorization of
PNNL facilities was reverse-engineered because it provides an indication about what was known in 2000
about historical beryllium operations in the facility.



The initial categorization, as best can be determined, is included in Section 5.4 in Table 5.2.

5.3 Beryllium Airborne Concentration and Surface Contamination
Limits
For ease of reference and to aid in interpreting beryllium sample results, the DOE beryllium
concentration and contamination limits are provided in Table 5.1.

Table 5.1. Beryllium Concentration and Surface Contamination Limits

Regulation/Driver Airborne Limit Surface Limit
29 CFR 1910 — Permissible Exposure Limit 2.0 pg/m® -

10 CFR 850 — Exposure Limit 2.0 pg/m® -

10 CFR 850 — Action Level Limit® 0.2 pg/m° -

10 CFR 850 — Housekeeping Limit - 3.0 pg/100 cm?
10 CFR 850 — Public Release Criteria - 0.2 pg/100 cm?

(a) Aregulated area is an area demarcated and managed by the employer where the airborne concentration of
beryllium exceeds, or can reasonably be expected to exceed, the action level (10 CFR 850).

5.4 Sampling Results

A summary of the beryllium sampling conducted in 2000 is provided in Table 5.2. Detailed results
are provided in Appendix F. This information provided the basis for PNNL’s baseline beryllium
inventory when 10 CFR 850 was implemented. Unless specifically noted in Appendix F, sampling
records include a sample map, sample identification, chain-of-custody forms, and analytical laboratory
results.

Table 5.2. Summary of Facility Sampling Results

Highest Beryllium

Number of Wipe  Number of Blank Result (ng/100 cm?)
Samples Samples Analytical for Non-Blank

Facility Category® Planned/Taken Planned/Taken Laboratory Samples
303C 2 59/29 3/2 Y-12 2.42

303J 2 29/29 2/2 Y-12 0.145
305B 2 29/29 2/2 Y-12 0.334
306W 1 59/59 3/3 WSCF <0.5

314 1 59/58 3/3 Y-12 0.116

318 2 29/29 2/2 Y-12 0.102

323 Neither® Unknown <0.5

325 land?2 117/118 717 Y-12 and 0.2

spaces WSCF



Table 5.2. (contd)

Highest Beryllium

Number of Wipe  Number of Blank Result (1g/100 cm?)
Samples Samples Analytical for Non-Blank
Facility Category® Planned/Taken Planned/Taken Laboratory Samples
326 land2 88/88 5/5 Y-12 <1
spaces
329 1 59/76 3/3 Y-12 4.39 prior to
decontamination; 0.5
after decontamination
331 2 29/29 22 Y-12 0.161
3708 2 29/29 2/2 Y-12 <0.1
3720 Neither Unknown/26 Unknown WSCF 590 (inside glovebox)
3731A 2 29/29 2/Unknown WSCF <0.5
3745-B 2 29/29 2/2 Y-12 <0.1
2400 2 29/29 2/2 Y-12 <0.1
Stevens
BRSW 2 29/29 212 Y-12 0.181
(6th St.)
EDL 2 29/29 2/2 Y-12 <0.1
MSL5 Unknown © © Unknown Note 4
PSL 2 29/29 212 Y-12 0.18
RTLY 2 59/59 3/3 Y-12 114 (inside hood)
0.879 (balance of
facility)

(a) The category assigned to each building was reverse-engineered from the number of samples known to
have been taken in 2000:
Category 1: Facilities where known beryllium operations have been performed, or where
past sampling data indicate significant beryllium contamination (“suspect contamination’).
Category 2: Facilities where beryllium operations were not routinely performed based on a
review of building operations and beryllium contamination is not suspected (“expected to
be clean”).
(b) An internal memo (Nicholson 2000b) states that the purpose of the sampling in the 323 Building was to
determine if autoclaves and furnaces contained beryllium contamination. 10 wipe samples were taken.
(c) Sample results for MSL-5 have not been located.
(d) The facility is identified as “RTL” in PNNL’s Beryllium Sampling Plan. This is assumed to be RTL520.

5.5 Sampling Information for Select Facilities

This section provides additional information about the sampling and sampling results for facilities
where more information may be needed than is provided in Table 5.2. Gaps in building-specific
information are detailed in Section 6.2.
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5.5.1 323 Building

The rationale for including the 323 Building in the PNNL Beryllium Sampling Plan (see Appendix D)
is not clear. The sampling plan lists “323 EQUIP”; this is interpreted to mean that the sample plan was to
sample only equipment, not the facility. The sample plan also states that only 10 samples would be
collected. The number of samples collected to characterize equipment is not defined in PNNL’s
Beryllium Sampling Plan or in the Hanford Beryllium Sampling Plan (Hewitt 1999). Thus, the basis for
taking only 10 samples is not known.

The 323 Building is not identified as a potential beryllium facility in any historical compilation
reports (Barnhart et al. 1997; Savage 1988).

As of the date of this technical basis document, the 323 Building is listed on the Hanford Beryllium
website under “Former Hanford Site Beryllium Controlled Facilities” as a facility that has been
demolished. Although listed on the website, no information related to the HFBFSs for the 323 Building
was located.

5.5.2 329 Building

When sampling was conducted in the 329 Building, 59 samples were collected, including 6 in Room
17C. Sample results for Room 17C exceeded the DOE housekeeping limit. Room 17C was
decontaminated and then resurveyed. Although only 17 samples were collected during the resurvey, the
17 samples for Room 17C, combined with the remaining 53 samples from the rest of the facility, provide
70 samples, which are more than the 59 required by the Hanford Beryllium Sampling Plan (Hewitt 1999).

5.5.3 3720 Building

The 3720 Building was included in the PNNL Beryllium Sampling Plan (see Appendix D), but the
sampling plan was incomplete because the number of samples required was not specified. It is possible
that a decision was made to use sample results from 1999 to characterize the building.

The only beryllium sample data available for the 3720 Building are 26 wipe samples taken in Lab 502
in November 1999. The purpose of these samples was to quantify residual concentrations of beryllium
generated by past operations in the lab (Nicholson 2000c). Some results of the 1999 samples were above
DOE public release limits, and a few exceeded the DOE housekeeping limit.

554 MSL-5

From the records available at this time, it appears that the Marine Science Laboratory (MSL)-5
beryllium sample data from 2000 has been lost. It has not been located as of the date of this technical
basis document. In addition, there is no evidence that the MSL-5 HFBFS was updated after the 2000
sample campaign. The only HFBFS available for MSL-5 is from March 1998.

MSL-5 is identified as a suspect facility in the UW report (Barnhart et al. 1997), which lists MSL-5
on the Beryllium Facilities List.
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The 1998 HFBFS states that the only beryllium used in the MSL-5 is small concentrations of
beryllium in standards used to calibrate equipment. When beryllium is used, activities are confined to a
ventilated hood.

PNNL’s Beryllium Sampling Plan (see Appendix D) does not indicate how many samples were to be
collected at MSL-5, but it does indicate that sampling was performed on 5/12/2000. The records do not
include sample results, chain of custody, sample map, or any other information for MSL-5.

6.0 PNNL’s Baseline Beryllium Inventory, 2000

In 2000, PNNL’s baseline beryllium inventory was documented on the Hanford Beryllium Program
website (which identified the facilities) and in the HFBFFs (which provided the beryllium
characterization and the potential for worker exposure). Both the website and the HFBFSs were managed
and maintained by the PHMC. The PNNL Beryllium Sampling Plan (see Appendix D) states that PNNL
expected to update the HFBFSs upon completion of the beryllium sampling planned for 2000. An
attempt was made to recover the HFBFS versions that would have been current following the updates
made after the beryllium sampling. In some cases, relevant versions were located in the historical records
(typically, any version published from November 2000 through January 2001 was considered to be the
most relevant). In other cases, the only versions that were located were from March 1998 (likely when
DOE N 440.1 was implemented) or from dates much later than 2000 (e.g., 2003). If multiple HFBFSs for
the same building were located in the historical records, and if they spanned a time frame that included
the date 10 CFR 850 was implemented (2001), then both HFBFSs are provided in this technical basis
document. The most relevant revisions of the HFBFSs that could be retrieved from historical records are
provided in Appendix B. These HFBFSs constitute the best available information about PNNL’s baseline
beryllium inventory.

6.1 Facilities Added to Baseline Beryllium Inventory After 2000

In conducting research for this technical basis document, information regarding beryllium
characterization of facilities not listed in Table 4.4 was found in the historical records. Although outside
the scope of this document, the HFBFSs are provided in Appendix G to improve future retrievability of
these records.

6.1.1 Life Science Laboratory Annex

A HFBFS for the Life Science Laboratory Annex (LSLA) dated June 10, 2002, was obtained from
Mission Support Alliance (MSA) historical records. LSLA was not included in the 2000 Beryllium
Sampling Plan. The HFBFS states that sampling was conducted in April 2001.

6.1.2 Process Development Laboratory East

A HFBFS for Process Development Laboratory East (PDL-E) dated January 2003 was obtained from
MSA historical records. PDL-E was not included in the PNNL Beryllium Sampling Plan (Appendix D).
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The HFBFS states that beryllium sampling was conducted in 2002 as part of the crane bus bar
investigation, and that the facility was characterized in 2003.

6.2 Gaps in Baseline Beryllium Inventory and Associated Records

The list below summarizes gaps in the original baseline beryllium inventory, which was established in

2000. These gaps may be actual gaps (e.g., inadequate sampling) or perceived gaps (e.g., activity may
have been performed but documented evidence has not been located).

DOE’s definition of a beryllium regulated area is based on the airborne concentrations of beryllium.
There is no known correlation between surface activity and airborne concentrations. Consequently,
from surface wipe measurements alone, it is not possible to determine that airborne levels did not
exceed DOE’s action level, which would require controlling the space as a regulated area. Some
surface wipe samples from 2000 exceeded DOE’s public release limit of 0.2 pg/100 cm?, and some
further exceeded DOE’s housekeeping limit of 3 pug/100 cm? Consequently, it is not possible to
document in this technical basis document whether or not PNNL would have had any beryllium
regulated areas had air sampling been conducted when the baseline beryllium inventory was first
documented.

3720 Building. The Hanford Beryllium Sampling Plan (Hewitt 1999) requires 29 wipe samples in
facilities expected to be uncontaminated, and 59 wipe samples in facilities with a history of beryllium
activities or that are suspected of having beryllium contamination. An insufficient number of samples
were collected in 1999 to characterize the 3720 Building (26 wipe samples were collected instead of
the required 29 samples). In addition, the records for the November 1999 sampling in the 3720
Building are incomplete. There is no chain of custody and the original reports from the sample lab
are not in the record.

MSL-5. There is no sampling information from 2000 to characterize MSL-5, even though MSL-5 is
explicitly listed in PNNL’s Beryllium Sampling Plan (see Appendix D). There is no sample map,
chain of custody, or sample results in the records.

303C Building. This building was characterized using a sample plan appropriate for a Category 2
facility (expected to be clean) although historical documents, including the HFBFS dated January
2000, indicate there is reason to expect beryllium contamination. Also, some results from the 2000
sampling campaign exceeded DOE’s public release limit. Because results exceeded DOE’s public
release limit, the initial designation as Category 2 appears to be faulty. Consequently, the sampling
results may have been inadequate to characterize the extent of beryllium contamination in the 303C
Building in 2000.

The sampling records for several facilities are incomplete. Records may be missing any of the
following: chain of custody, sample map, or laboratory reports. In three cases, the only
documentation found were memos summarizing the sampling results. These memos and the data in
PNNL’s industrial hygiene database, DataPipe, were used to reconstruct the sampling results. The
detailed sampling results provided in Appendix F indicate when the documentation consists of only a
memo.

323 Building. As of the date of this technical basis document, the 323 Building is listed on the
Hanford Beryllium Program website under “Former Hanford Site Beryllium Controlled Facilities” as
a facility that has been demolished. PNNL managed the 323 Building in 2000 but did not
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characterize the facility at that time. Nor has a HFBFS been located for the 323 Building. It is not
known when this building was added to the baseline beryllium inventory, or if it was added while it
was managed by PNNL or after being transferred to another Hanford contractor. If the 323 Building
was included in the baseline beryllium baseline in 2000, then PNNL’s records are incomplete.
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Appendix A

PNNL Chronic Beryllium Disease Prevention Program
Implementing Document

PNNL’s implementing document for 10 CFR 850 was submitted to the Project Hanford Management
Contractor (PHMC [Fluor Hanford]) for inclusion in the Hanford Site Beryllium Program. After
comparing the implementing document with implementing documents from other site contractors and to
the Fluor Hanford Beryllium Procedure, to ensure contractors adopted a consistent approach, the PHMC
submitted the documents to DOE-RL (Hanson 2000). PNNL’s implementing document (Hanson 2000,
Attachment 3) is duplicated in this appendix for ease of reference
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The Pacific Northwest National Laboratory’s Chronic Beryllium Disease Prevention Program

1.0 Introduction

The Pacific Northwest National Laboratory (PNNL) has implemented a program to protect workers who
come into contact with beryllium or beryllium-contaminated materials that complies with applicable
portions of the Hanford Site Chronic Beryllium Disease Prevention Program (CBDPP). This program
applies to operations or activities that involve present or past potential beryllium exposures at DOE
facilities. Laboratory operations that meet the definition of laboratory use of hazardous chemicals in 29
CFR 1910.1450, Occupational Exposure to Hazardous Chemicals in Laboratories, are specifically
exempted from the Hanford Site CBDPP. It also exempts work with beryllium articles.

All current beryllium tasks at PNNL involve either laboratory use of beryllium or work with beryllium
articles (maintenance of radiation detection instruments involving replacement of copper-beryllium
screens). However, PNNL also manages DOE facilities where beryllium has been used in the past (see
suspect beryllium facilities list http://www.hanford.gov/safety/bervllium/suspect3.htm), and has employees
who have been exposed to beryllium in the past. The purpose of this program description is to indicate
how PNNL will implement applicable elements of the Hanford Site CBDPP. This program will be fully
implemented no later than January 7, 2002.

2.0 Program Elements

PNNL implements all elements of its beryllium control program through its Standards-Based Management
System (SBMS). Line management is responsible for the safety of beryllium work.

Characterization of Suspect Beryllium Facilities PNNL will conduct statistical wipe sampling in
suspect beryllium facilities to determine whether beryllium is present, and if so, the extent and degree of
beryllium contamination. If any samples indicate contamination levels above 3 ug/100 cm?, the area
identified will be controlled as a beryllium contaminated area in accordance with the Hanford CBDPP. As
facilities are characterized, summary findings will be reported to the Fluor Hanford Beryllium Program
Coordinator to provide a current status of suspect facilities on the Hanford beryllium website. Any current
beryllium work in PNNL facilities will also be reported so that those facilities can be listed on the Hanford
Beryllium Website. The PNNL Chemical Management System is used to identify locations where
beryllium is currently being used.

Exposure Assessment Potential beryllium exposures are assessed in accordance with the “Working with
Chemicals” subject area of SBMS. A hazards assessment is documented as part of the Chemical Process
Permit. Work in suspect beryllium facilities may be assessed using alternative hazards analysis processes.
Where the hazard assessment indicates a potential for airborne beryllium exposure,

*  Measures will be identified in the Chemical Process Permit (or alternative work control documents
for work in suspect facilities) to eliminate or control potential exposures

*  Where control measures cannot eliminate the risk of exposure, employees will receive training as
beryllium-associated workers

e The cognizant industrial hygienist will conduct exposure monitoring.

Exposure Monitoring Exposure monitoring will be managed by a qualified individual and conducted in
accordance with PNNL IH procedures. The OSHA Permissible exposure limit (PEL) and the DOE action
level to be used are specified in the Hanford Site CBDPP. A housekeeping limit for removable
contamination is also specified. Monitoring results will be reported to the employee within 10 working
days of receipt of laboratory results.

Waste Disposal Operations should be planned to minimize beryllium wastes and dispose of wastes in
accordance with the “Managing Nonradioactive Chemical Waste” subject area of SBMS. Wastes must be
placed in sealed containers and labeled as specified in the Hanford Site CBDPP.
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Exposure Reduction and Minimization PNNL will conduct an initial baseline Chronic Beryllium
Disease Prevention Program assessment for compliance with applicable requirements of 10 CFR Part 850.
PNNL will annually review characterization and monitoring data and establish exposure reduction and
minimization goals to

o Keep potential exposures below the action level, and
® Minimize beryllium contaminated areas and equipment consistent with research requirements.

Occupational Medical Support The Site Occupational Medical Contractor (SOMC) is currently HEHF.
PNNL will supply the SOMC with information outlined in the Hanford Site CBDPP. The SOMC will
perform those occupational medical actions specified in HEHF’s “Hanford CBDPP Medical Support
Plan.”

Recordkeeping The SOMC will maintain beryllium medical records. PNNL’s ES&H Division will
maintain exposure monitoring records. The Hanford suspect beryllium facilities website will be maintained
by the Fluor Hanford Beryllium Program Coordinator based on information provided by PNNL.

Training Employees whose work involves the use of beryllium receive training as required in the
“Working with Chemicals” subject area of SBMS and as described in PNNL’s Chemical Hygiene Plan.
PNNL’s health advocate in Human Resources is available to counsel current workers who are or have been
exposed to beryllium and to help them to obtain medical exams and treatment. HEHF will provide
additional information and counseling in accordance with their “Hanford CBDPP Medical Support Plan.”
Because of the presence of beryllium contamination, general beryllium training will be incorporated into
existing awareness training given to all employees to include

An introduction to beryllium

Beryllium health effects

How to identify suspect beryllium facilities at Hanford

Signs used to identify beryllium contaminated areas

An overview of PNNL’s CBDPP, including assistance available from PNNL's health advocate
and beryllium counseling offered by the SOMC.

Approved Beryllium Activities The following activities are approved under this plan for work with
beryllium or work in suspect facilities. Unlisted activities involving potential airborne beryllium exposure
require revision to this plan and approval by DOE-RL.

Laboratory operations that meet the definition of laboratory use of hazardous
Work with beryllium articles

Inspection and maintenance activities

HVAC maintenance

HEPA filter removal

Waste material packaging and removal

Excessing of equipment

Housekeeping

Decontamination

Sampling
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Appendix B

Hanford Facility Beryllium Fact Sheets for PNNL Facilities

This appendix provides the best available Hanford Facility Beryllium Fact Sheets (HFBFSSs) for
PNNL facilities that would have been current when 10 CFR 850 was implemented. As indicated in Table
B.1, some HFBFSs date from 1998 when the Interim Rule was implemented, and they were likely
updated in late 2000 after completion of the Beryllium Sampling Plan (see Appendix D of this report).
Some were updated again as part of the ongoing process of maintaining a current baseline inventory.
Where two HFBFSs for the same facility spanned a time period that included the period of 2000 to 2002,
both HFBFSs are provided.

In 2000, the Project Hanford Managing Contractor (PHMC [Fluor Hanford]) maintained the HFBFSs
for all Hanford facilities. PNNL updates were submitted in the form of marked-up copies or emails with
additional information. Because PNNL did not maintain independent record copies of HFBFSs for PNNL
facilities, retrieval of the historical documents was challenging. The HFBFSs were obtained from several
sources. Hard copies of some were included in the facility-specific sampling information and were
retrieved from the sampling records. Other Fact Sheets were obtained from personal files. The best
source of historical HFBFSs was records provided by the Mission Support Alliance, which manages the
Hanford Site Chronic Beryllium Disease Prevention Program as of the date of this technical basis
document.

Table B.1. Summary List of Hanford Facility Beryllium Fact Sheets for PNNL Facilities

Hanford Facilities Beryllium Fact Sheet

Facility Preparation (and Update) Date
303C Prepared January 2000
303J Prepared January 2000
305B Prepared November 2000; updated February 2003
306W Prepared March 1998

Prepared November 2000; updated February 2003

314 Prepared March 1998; updated January 2000
318 Prepared November 2000

323 Not needed; sampling plan says “323 (EQUIP)”
325 Prepared March 1998

Prepared June 2002; updated February 2003
326 Prepared January 2000

Prepared November 2000; updated February 2003
329 Prepared November 2000; updated February 2003
331 Prepared March 1998; updated January 2001
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Table B.1. (contd)

2400 Stevens Prepared November 2000
3708 Prepared March 1998

Prepared February 2004 (by which time facility had transferred to
Fluor Hanford Central Plateau)

3720 Prepared March 1998; updated February 2003
3731A Prepared January 2000

3745-B Prepared January 2000

BRSW (6th St. Prepared March 1998; updated October 2002
Warehouse)

EDL Prepared November 2000

MSL5 Prepared February 1998

PSL Prepared November 2000

RTL® Prepared February 1998

Prepared November 2000; updated February 2003
(a) Assumed to be RTL520

The HFBFSs for the PNNL facilities are presented below in the same order they are listed in Table
B.1.
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Hanford Beryllium Exposure - Building 303-C wysiwyg://S/hnp://www‘hanford.gov/safety/beryl1ium/fctsheet/303-c.htm

Hanford Facility Beryllium Fact Sheet

Building Number/Name: 303-C

Date prepared: January 31, 2000
Responsible Contractor: PNNL

Contact: A. L. Nicholson
PAST OPERATIONS

Beryllium brought in facility: YES

Form of beryllium: SOLID ‘

Period of beryllium operations (dates): Classified Information
Location(s) in facility that contained beryllium materials: Fume Hood

Description of beryllium activities: This building, one of several 303 buildings known as a Material Balance Area,
was built during World War Il to store fresh metal (unirradiated uranium), uranium scrap, and chemicals. Beryllium
was used in the fume hood, and beryllium contamination is probable. Additional information concerning the work is
considered classified information.

Personnel monitoring data summary: None identified.
Specify Engineering/Administrative controls used during operations: Fume Hood

Maximum Estimated Past Be exposure: Unknown

CURRENT OPERATIONS

Building still present: YES

Beryllium present: Fume hood, ventilation duct and HEPA filter are posted as being beryllium contaminated.
Current building occupancy/activity: This building is currently inactive with no occupants.

Maximum Estimated Current Be exposure: For staff performing building walkthroughs, exposure to
beryllium would be minimal. For non-routine activities such as breaching facility systems, exposure levels
are unknown.

Basis for above information: Interview with site personnel.

Comments, including any additional information needed (specify): Contamination levels in the hood, glovebox and
surrounding surfaces are unknown.

Hanford Home Page | Beryllium Facilities at Hanford | Beryllium

For questons or comments, please send email to Elton_R_Hewitt@rl.gov
URL: http://www. hanford.gov/safety/beryllium/fctsheet/303-c. htm

Last Updated: 03/23/00 15:31:52

4/17/00 12:29 PM
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Hanford Facility Beryllium Fact Sheet

Building Number/Name: 303-J

Date prepared: March 25, 1998; Updated: January 31, 2000
Responsible Contractor: PNNL

Contact: A.L. Nicholson

PAST OPERATIONS

Beryllium brought in facility: YES

Form of beryllium: SOLID

Period of beryllium operations (dates): Start: 1969 End: 1969

Location(s) in facility that contained beryllium materials: Northwest corner of
building

Description of beryllium activities: This building, one of several 303 buildings
known as a Fresh Metal Storage Building,

was built during World War |l to store fresh metal (unirradiated uranium), uranium
scrap, and chemicals. Based on a

1969 report, it appears that beryllium containing products were machined and
fabricated in the facility. However, this

could not be verified through discussion with site workers. It is believed that this
was an isolated incident.

Building monitoring data summary: The 1969 report identified a single swipe
sample collected from the floor in the
northwest corner of the building which had a reported result of 0.002 mg/in2.

Personnel monitoring data summary: None identified.
Specify Engineering/Administrative controls used during operations: None
identified

Maximum Estimated Past Be exposure: LOW

CURRENT OPERATIONS

Building still present: YES

Beryllium present: NO

Current building occupancy/activity: This building is currently inactive with no
occupants.

Maximum Estimated Current Be exposure: For staff performing building
walkthroughs, exposure to beryllium would be none. For non-routine activities
such as breaching facility systems, exposure levels are unknown.
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Basis for above information: Stone and Webster report, publication WHC-MR-
0388, and interviews with site personnel.

Comments, including any additional information needed (specify):
Characterization of the building should be performed to quantify contamination
levels.
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Privacy & Segurity Notice

Hanford Facility Beryllium Fact Sheet

Building Number/Name: 305-B

Date prepared: November 20, 2000, Updated February 7, 2003
Responsible Contractor: PNNL

Contact: A. L. Nicholson

PAST OPERATIONS

Beryllium brought in facility: YES
Form of beryllium: SOLID
Period of beryllium operations (dates): 1978 End: Present

Location(s) in facility that contained beryllium materials: Beryllium may be present in hazardous and radiological mixed wastes.

Description of beryllium activities: The 305-B building was constructed in two phases. The larger underground portion was
constructed to house two test reactors and completed in 1954. This underground portion contained two reactor rooms, two
assembly rooms, and a common control room. The aboveground portion was completed in 1959 and consisted of offices, a
counting room, instrument room, maintenance shops, and a change room. Both test reactors were shut down prior to 1978 and
the building was subsequently used as a storage facility for hazardous materials.

Building monitoring data summary: None identified.
Personnel monitoring data summary: None identified.
Specify Engineering/Administrative controls used during operations: None identified.

Maximum Estimated Past Be exposure: NONE

CURRENT OPERATIONS
Building still present: YES
Beryllium present: YES

Current building occupancy/activity: The 305-B Building is currently used to receive, store, and prepare shipments of hazardous
and mixed wastes generated by Hanford Site programs. These wastes are primarily generated in support of research and
development activities. Beryllium wastes are brought into the facility as a solid.

2000 Characterization: Statistical beryllium wipe sampling was conducted in the basement and east stairwell of this facility on
May 12, 2000 to characterize residual beryllium levels from past operations. All 29 samples taken had less than the
housekeeping limit for removable beryllium (<3 pg/100 cm?) with a maximum contamination level of 0.334 ug/100 cm?).

2002 Fire Protection System Sampling: Five wipe samples were taken June 13, 2002 on the fire protection system in the
southwest corner of the highbay prior to installation of a backflow prevention system. All 5 samples were below the public
release criteria (0.2 pg/100 cm2).

2002 Decontamination Sampling: Prior to decontamination, additional wipe sampling was performed August 29, 2002 in areas
adjacent to the contamination locations to verify the extent of contamination. Of the 14 wipe samples collected, two wipe
samples were over the release criteria with the highest being 0.46 pg/100 cm2 additional contamination above the release
criteria was found.

Contaminated areas in waste cells 3 and 4, and the east wall of the west basement vault were decontaminated September 19,
2002. Area and personal air samples taken during the decontamination task were all below the level of detection. Ten wipe
samples taken following decontamination were all below the release criteria.

2002 Crane Bus Bar Investigation:On November 12, 2002, three wipe samples were taken on bus bars that provide electrical
power to the bridge crane in the high bay of 305B. All three samples were above the housekeeping limit with removable
beryllium contamination ranging from 3.7 to 10 pg/100 cm2. Followup beryllium sampling was conducted December 4, 2002, to

http://www.hanford.gov/safety/beryllium/fctsheet/305-b.htm 4/26/2006
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Hanford Facility Beryllium Fact Sheet

Building Number/Name: 306-W R \R3 -
Date prepared: March 25, 1998 |37
Responsible Contractor: PNNL

Contact: A. L. Nicholson

PAST OPERATIONS

Beryllium brought in facility: YES
Form of beryllium: SOLID and LIQUID
Period of beryllium operations (dates): Start: 1972* End: Present

Location(s) in facility that contained beryllium materials: Confirmed beryllium areas include the machine shop and
an abrasive cut saw. [3;\ HO;’ SI'](AF” o4 2 ’,op;g” r:;af LY

Description of beryllium activities: The original portion of Building 306 was renamed 306-W in 1972. Based on
information from three reports identified, machining of beryllium occurred between 1973 and 1981. Although
machining work in the Machine Shop using depleted uranium still occurs, beryllium has not been used in the
Machine Shop for the past 15-20 years

Building monitoring data summary: In 1973, 2 air and 9 swipe samples were collected from the machining area.
The air results were 0.05 and 0.07 ug/m3. Five of the swipes were 0.05 ug/in? or below; two ranged between 0.2
and 0.29 pg/in%; and a swipe from a plastic cover was 4.16 pglin2. Six swipes were collected while using an
abrasive cut saw in 1981 with a maximum result of 0.003 pg/inz.

Personnel monitoring data summary: None identified
Specify Engineering/Administrative controls used during operations: None identified

Maximum Estimated Past Be exposure: LOW

CURRENT OPERATIONS
Building still present: YES
Beryllium present: YES

Current building occupancy/activity: The building is currently used for machining activities in support of research;
some offices are present. A "hot" shop is used to machine depleted uranium and a "cold" shop is used to machine
tungsten, aluminum, and tool steel. According to chemical inventory records, approximately 5 fluid ounces of
beryllium are currently stored in the building.

Maximum Estimated Current Be exposure: LOW

Basis for above information Stone and Webster report, interviews with site personnel, and publication
WHC-MR-0388.

Comments, including any additional information needed (specify): Although a small amount of liquid containing
beryllium is present. This material is not used and poses no exposure hazard as currently stored. Additionally,
beryllium may be present as a contaminant in the exhaust ventilation ducts or on the interior surfaces of machines.
Swipe samples are recommended to determine beryllium levels prior to work activities in the exhaust ventilation
ducts and prior to release of the machines.

* Considerable additional information may be found in Fact Sheet for Building 306.

Cemtudd &a‘/ poed ( pebanac > Titke Wetts = AU Sleers
Hanford Home Page | Beryllium Facilities at Hanford | Beryllium
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Hanford Facility Beryllium Fact Sheet

Building Number/Name: 314

Date prepared: March 25, 1998; Updated: January 31, 2000
Responsible Contractor: PNNL

Contact: AL Nicholson

PAST OPERATIONS

Beryllium brought in facility: YES

Form of beryllium: SOLID

Period of beryllium operations (dates): Start: 1960 End: 1970s

Location(s) in facility that contained beryllium materials: Acid etch treatment area,
autoclave, and brazing area(s).

Description of beryllium activities: This World War Il building known as the Metal
Extrusion building, was originally used

to extrude and straighten uranium fuel rods; provide radiographic testing; and
process scrap uranium. The building was

modified in the 1970s and subsequently used by PNNL for a variety of research
projects and crafts services. A 1960 report

noted that a zirconium spelter (5% beryllium) was used to braze uranium and
zirconium cladding of KER fuel-type

elements and subsequently autoclaved and cleaned in an acid bath (which
caused oxidation and possible flaking).

Building monitoring data summary: Four swipes and one air sample were
collected in 1960. Low levels of beryllium

(0.003 mg/in2) were identified inside the autoclave; higher levels (0.3 mg/in2)
were identified on the fuel elements and

coupons. The single air sample was collected 6 inches from the autoclave with a
reported value of 0.15 mg/m3.

Personnel monitoring data summary: None identified

Specify Engineering/Administrative controls used during operations: None
identified.

Maximum Estimated Past Be exposure: LOW

CURRENT OPERATIONS
Building still present: YES
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Beryllium present: NO
Current building occupancy/activity: This building is currently unoccupied

Maximum Estimated Current Be exposure: For staff performing building
walkthroughs, exposure to beryllium would be none. For non-routine activities
such as breaching facility systems, exposure levels are unknown

Basis for above information: Stone and Webster report and publication WHC-
MR-0388.

Comments, including any additional information needed (specify):
Characterization of the building should be performed to quantify contamination
levels.

Hanford Home Page | Beryllium Facilities at Hanford | Beryllium
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Privacy & Security Notice

Hanford Facility Beryllium Fact Sheet

Building Number/Name: 306-W

Date prepared: November 17, 2000, Updated February 7, 2003
Responsible Contractor: PNNL

Contact: A. L. Nicholson

PAST OPERATIONS

Beryllium brought in facility: YES
Form of beryllium: SOLID and LIQUID
Period of beryllium operations (dates): Start: 1972* End: Present

Location(s) in facility that contained beryllium materials: Confirmed beryllium areas include the machine shop
and an abrasive cut saw.

Description of beryllium activities: The original portion of Building 306 was renamed 306-W in 1972. Based on
information from three reports identified, machining of beryllium occurred between 1973 and 1981. Although
machining work in the Machine Shop using depleted uranium still occurs, beryllium has not been used in the
Machine Shop for the past 15-20 years

Building monitoring data summary: In 1973, 2 air and 9 swipe samples were collected from the machining area.
The air results were 0.05 and 0.07 pg/ma. Five of the swipes were 0.05 pg/in2 or below; two ranged between
0.2and 0.29 pg/inz; and a swipe from a plastic cover was 4.16 pg/inz. Six swipes were collected while using an
abrasive cut saw in 1981 with a maximum result of 0.003 ug/in?

Personnel monitoring data summary: None identified
Specify Engineering/Administrative controls used during operations: None identified

Maximum Estimated Past Be exposure: LOW
CURRENT OPERATIONS

Building still present: YES
Beryllium present: YES

Current building occupancy/activity: The building is currently used for machining activities in support of
research; some offices are present. A "hot" shop is used to machine depleted uranium and a "cold" shop is
used to machine tungsten, aluminum, and tool steel. According to chemical inventory records, approximately 5
fluid ounces of beryllium are currently stored in the building.

2000 Characterization: Statistical beryllium wipe sampling was conducted in this facility on May 23, 2000 to
characterize residual beryllium levels from past operations. All 59 samples taken had less than detectable
levels of removable beryllium (<0.5 pg/100 cmz).

2002 Recharacterization: Statistical beryllium wipe sampling was repeated in 306W on October 25, 2002 and
analyzed at a lower detection level. All 59 samples taken were below the release criteria level of 0.2 ug/100
cm2.

2003 Crane Bus Bar Investigation: On January 15, 2003, three wipe samples were taken from crane
collector shoes and bus bars in 306W.

Maximum Estimated Current Be exposure: LOW

file:///A:/Projects/Beryllium%20Compensatory%20Action%20and%20Recovery/Reference...  7/8/2014
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Hanford Beryllium Exposure - Building 306-W Page 2 of 2

Basis for above information Stone and Webster report, interviews with site personnel, and publication WHC-
MR-0388.

Comments, including any additional information needed (specify): Although a small amount of liquid containing
beryllium is present. This material is hot used and poses no exposure hazard as currently stored. Additionally,
beryllium may be present as a contaminant in the exhaust ventilation ducts or on the interior surfaces of
machines. Swipe samples are recommended to determine beryllium levels prior to work activities in the
exhaust ventilation ducts and prior to release of the machines.

* Considerable additional information may be found in Fact Sheet for Building 306.

Hanford Home Page | Beryllium Facilities at Hanford | Beryllium

For questons or comments, please send email to Elton_R_Hewitt@rl.gov

URL: fite://A /Projects/Beryllium % 20Compensatory % 20Action % 20and %20Recovery/References/Building %
208Specific%20Information/fctsheet/306-W%20Nov %202000% 20updated % 20Feb%202003 htm

Last Updated: 06/02/2014 06:42:31
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Privacy & Security Notice

Hanford Facility Beryllium Fact Sheet

Building Number/Name: 318

Date prepared: November 17, 2000
Responsible Contractor: PNNL

Contact: A. L. Nicholson
PAST OPERATIONS

Beryllium brought in facility: YES

Form of beryllium: SOLID

Period of beryllium operations (dates): Start: 1972 End: 1972
Location(s) in facility that contained beryllium materials: Undetermined

Description of beryllium activities: The main 318 Building was completed in 1967 to house the High Temperature
Lattice Test Reactor which operated until 1972. The HTLTR was removed between 1978 and 1982 and the
building has subsequently been used by PNL to house offices, computers, and work involving calibration of
dosimeters and survey equipment. A 1972 report noted that discs contaminated with beryllium were stored in the
building.

Building monitoring data summary: Five swipes were collected from the discs and floor with reported results
ranging from <0.002 to 0.005 pg/in2

Personnel monitoring data summary: None identified
Specify Engineering/Administrative controls used during operations: None identified

Maximum Estimated Past Be exposure: NONE
CURRENT OPERATIONS

Building still present: YES
Beryllium present: YES

Current building occupancy/activity: This building is occupied by Health Protection Services which provides
technical services in internal and external dosimetry as well as instrument calibration, repair, and testing.
Research areas and offices are present. Beryllium was present as a 1.8% beryllium/copper alloy in the screens of
radiation probes. Stainless steel replacements were obtained for the commonly used radiation instruments during
FY2000.

2000 Characterization: Statistical beryllium wipe sampling was conducted in the first floor and basement of the
north end (old HTLTR Bldg) of this facility on April 11, 2000 to characterize residual beryllium levels from past
operations. All 29 samples taken had less than detectable levels of removable beryllium (<0.1 pg/100 cm?).

Maximum Estimated Current Be exposure: NONE

Basis for above information: Stone and Webster report, publication WHC-MR-0388, and interviews with site
personnel.

Comments, including any additional information needed (specify): Potential current beryllium exposures are
estimated as none because beryllium is only present as beryllium/copper alloy screens in radiation probes and the
metal is not ground, machined, or otherwise subjected to activities which would create dust or other particles with
the potential to become airborne.

file:///A:/Projects/Beryllium%20Compensatory%20Action%20and%20Recovery/Referenc...  6/24/2014
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Hanford Facility Beryllium Fact Sheet

Building Number/Name: 325 = — L At o B CPF
Date prepared: March 25, 1998 ! h:“ RLw T G z e e ¢ h
Responsible Contractor: PNNL OBy, st i Spal Pedt o Bppemid
Contact: A. L. Nicholson _— Peadusin - Hle

PAST OPERATIONS T

Beryllium brought in facility: YES
Form of beryllium: SOLID :
Period of beryllium operations (dates): Start: 1960 End: Present

Location(s) in facility that contained beryllium materials: Ceramic Fuels Development (shop and other areas); - em 2o
Room 417 (lab hood); Room 522 (storage); Room 417 (acid etch), Room 33 (hig_h__tgmperature furnace); Room 24

(exhaust duct), research labs. woo, oL, Loq, thH, 205, \qlu Coppaiity

Description of beryllium activities: The 325 Building, known as the Radiochemistry Building, was built in 1953 to
safely house and handle multi-curie level chemical development with high activity substances. During 1959 to
1960, the High Level Radiochemistry wing was constructed. The building was transferred to PNL in 1987 and is
now called the Applied Chemistry Laboratory. Historic beryllium operations identified include machining and butt
welding of pure beryllium in the ceramic fuels development operation in 1960s and beryllium ring storage, acid
etching, and quality control in the 1970s. More recent activities include research that, on occasion, may involve
small amounts of beryllium.

Building monitoring data summary: Air and/or swipe samples collected in 1961, 62, 63, 66, 67, 68, 77,and 79. 0
Most swipes were less than 0.005 ug/in? with a high value of 2.1 ug/in? (contaminated area inside a test chamber

prior to cleaning). Recent air monitoring was conducted during the placement of small beryllium pellets into a tube.

All sample results were below detection limits.

Personnel monitoring data summary: General air samples collected during machining in 1960 ranged from <0.005
to 0.18 pg/m3 with approximately half of the samples around 0.1 ug/m3. Two air samples collected in 1968 had
reported results of <0.002 and 0.0001 ug/md. A laboratory hood was decontaminated for beryllium in November
1960. Five general air samples in during the decontamination ranged between 0.001 and 0.008 pg/m3 with a sixth
general air sample result of 0.130 pg/m3. Personal air samples collected during the decontamination ranged
between 0.001 and 1.32 pg/m3; decontamination personnel wore assault masks.

Specify Engineering/Administrative controls used during operations: Butt welding was performed in negative
pressure chambers. Some acid etching was reportedly done in a basement sink and later moved into a ventilated
hood. Gloves were generally worn during procedures.

Maximum Estimated Past Be exposure: SIGNIFICANT through 1980, LOW after 1880
CURRENT OPERATIONS

Building still present: YES
Beryllium present: YES

Current building occupancy/activity: Ongoing research activities occur in this facility and beryllium is used on
occasion. One recent activity involved the placement of small (1 to 2 mg) beryllium pellets into an open topped
tube which was then seal welded to form an encapsulated tube for offsite research.

Maximum Estimated Current Be exposure: LOW

Basis for above information: Stone and Webster report, publication WHC-MR-0388, personnel interviews, and -
chemical inventory.

Comments, including any additional information needed (specify): 1) Potential maximum beryllium exposure is

3/8/00 3:59 PM

B.14




Hanford Beryllium Exposure - Building 325 wysiwyg://27/http://www.hanford.gov/safety/beryllium/fctsheet/325 . htm

listed as low because work activities that expose interior areas of older ductwork may have residual beryllium
contamination. Swipe samples are recommended prior to work activities inside the ductwork. 2) Room 522 has
been extensively renovated. Lab 417 has been incorporated into Lab 419 and is no longer present. Room 24 (also
formerly known as the Ceramic Fuels Development Area) is currently named Room 22.

Hanford Home Page | Beryllium Facilities at Hanford | Beryllium

For questons or comments, please send email to Deborah_M_Reed@rl.gov
URL: http://www.hanford.gov/safety/beryllium/fctsheet/325.htm

Last Updated: 12/28/99 09:45:30
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Privacy & Security Notice

Hanford Facility Beryllium Fact Sheet

Building Number/Name: 325

Date prepared: June 25, 2002, Updated February 7, 2003
Responsible Contractor: PNNL

Contact: A. L. Nicholson

PAST OPERATIONS (Prior to 1988)

Beryllium brought in facility: YES

Form of beryllium: SOLID

Period of beryllium operations (dates): Start: 1960 End: Present

Location(s) in facility that contained beryllium materials: Ceramic Fuels Development Operations (CFDO) Lab and
Shop; Lab 417 (possible acid etch in hood sink); Room 522 (cleaning beryllium rings in hood); Room 33 (high
temperature furnace); Room 24 (exhaust duct).

Description of beryllium activities: The 325 Building, known as the Radiochemistry Building, was built in 1953 to
safely house and handle multi-curie level chemical development with high activity substances. During 1959 to
1960, the High Level Radiochemistry wing was constructed. The building was transferred to PNL in 1987 and is
now called the Radiochemical Processing Laboratory (RPL). Historic beryllium operations identified include
machining and butt welding of pure beryllium in the ceramic fuels development operation in 1960s and beryllium
ring storage, acid etching, and quality control in the 1970s. More recent activities include research that, on
occasion, may involve small amounts of beryllium.

Building monitoring data summary: Air and/or swipe samples collected in 1961, 62, 63, 66, 67, 68, 77, and 79.
Most swipes were less than 0.005 ug/in? with a high value of 2.1 ug/in? (32.6 png/100 cm?) inside the butt-weld
process vacuum chamber prior to cleaning.

Personnel monitoring data summary: General air samples collected during machining in 1960 ranged from <0.005
to 0.18 pg/m? with approximately half of the samples around 0.1 pg/m?. Two air samples collected in 1968 had
reported results of <0.002 and 0.0001 ug/m3. A laboratory hood was decontaminated for beryllium in November
1960. Five general air samples in during the decontamination ranged between 0.001 and 0.008 pg/m? with a sixth
general air sample result of 0.130 ug/m>. Personal air samples collected during the decontamination ranged
between 0.001 and 1.32 ug/m®. During the decontamination tasks, personnel wore assault masks.

Specify Engineering/Administrative controls used during operations: Butt welding in the CFDO was performed in a
vacuum chamber. A recommendation was made to move an acid etching and cleaning operation that was
performed in a sink in the CFDO to a sink in a ventilated hood in Room 417. Gloves were generally worn during
procedures. Assault masks were worn during decontamination activities. Lathe work on beryllium in the CFDO lab
was on an 8 inch bench lathe inside a hood with a Lucite panel fitted with glove ports and face air velocity past the
ends of 150 fpm.

Maximum Estimated Past Be exposure: SIGNIFICANT through 1980, LOW after 1980

Basis for above information: Stone and Webster report, publication WHC-MR-0388 and personnel interviews.

CURRENT OPERATIONS (Since 1988)

Building still present: YES

Beryllium present: YES - CMS Chemical inventory shows that liquid beryllium standards are present in Labs 302,
405 and 415; beryllium acetate in Lab 405; and beryllium pellets in Lab 55. These are present in laboratory
quantities that are controlled under the Lab Safety Standard.

file:///A:/Projects/Beryllium%20Compensatory%20Action%20and%20Recovery/Referenc...  6/24/2014

B.16
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Current building occupancy/activity: Ongoing research activities occur in this facility and beryllium is used on
occasion.

1998: On January 28, air monitoring was conducted during the placement of small (1-5 mg) beryllium pellets into
vanadium capsules that were then EB seal welded under vacuum for offsite research. All sample results were

below detection limits (0.2 ug/m3). There are 20-50 capsules made about once per year.

2000 Characterization: Statistical beryllium wipe sampling was conducted in this facility May 3 and 9, 2000 to
characterize residual beryllium levels from past operations. All 118 samples taken had less than detectable levels
of removable beryllium (<0.1 ug/100 cm?2).

2002 Grinder/Welding Booth Investigation: As part of an evaluation of weld booths and grinders, sampling was
conducted in craft shop in Rm 206 on May 15, 2002. Eleven wipe samples were taken in the 329 craft shop
including the weld booth in the SW corner of the and from grinders located near the south wall adjacent to the
weld booth. All samples were below the release criteria of 0.2 ug/100 cm2.

2003 Crane Bus Bar Investigation: On January 9, 2003, three wipe samples were taken with one from a
collector shoe, and two from bus bars that provide electrical power to the crane in 325 manufactured by Ederer
Cranes, Inc. with Insul-8 electrical components. All three samples were below the release criteria.

Maximum Estimated Current Be exposure: LOW

Current Areas of Potential Exposure: The south portion of Room 45 (From between Rooms 30A and 31, to
south of Room 35) where the CFDO lab and shop were located may contain beryllium contamination. While there
is no removable beryllium in accessible areas of this area, there is the potential for pockets of contamination in
inaccessible locations, based on the nature of the operations in the CFDO and the monitoring results at the time.
Potential exposures could occur during invasive work such as remodeling and D&D. Work activities that expose
interior areas of beryllium hoods or exhaust ductwork from present or past beryllium hoods may have residual
beryllium contamination. Current use of dispersible beryllium standards and beryllium compounds may result in
contamination of exhaust systems. Wipe sampling is recommended prior to work activities in hoods or associated
ductwork where beryllium is or has been used.

Comments, including any additional information needed (specify): 1) Room 522 has been extensively renovated.
2) Lab 417 has been incorporated into Lab 419 so 417 no longer exists. A sink in a hood in Lab 417 was
recommended in 1964 for an acid etch and cleaning operation of beryllium parts so the exhaust from this area
may be contaminated. 3) The Ceramic Fuels Development Operations lab and shop area was located in what is
currently the southern portion of Room 45 from between Rooms 30A and 31 to south of Room 35. Beryllium
activities in this area were conducted intermittently from 1960 to 1964.

Basis for above information: Memo 3/20/98, “Monitoring Results — Beryllium” by FL Pfeiffer, PNNL IH Case #
814, 1531 and the CMS Inventory for 325, IH Case # 1653, Sample Event 4084.

Hanford Home Page | Beryllium Facilities at Hanford | Beryllium
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Hanford Facility Beryllium Fact Sheet

Building Number/Name: 326

Date prepared: March 25, 1998; Updated: January 31, 2000
Responsible Contractor: PNNL

Contact: A.L. Nicholson

PAST OPERATIONS

Beryllium brought in facility: YES

Form of beryllium: SOLID

Period of beryllium operations (dates): Start: 1953 End: 1977

Location(s) in facility that contained beryllium materials: Room 14A (irradiation
reactor tube); Rooms 6A (thermocouple

inside furnace); 48C (grinding machine); 23B (neutron detector); 19B (beryllium
hood); 17A (electron microscopy; and 2A

(electron microscopy).

Description of beryllium activities: The 326 Building, then known as the Pile
Technology Building, opened in 1953 with

two primary missions, both associated with the support and production of
production pile operations (including fuel

jacketing process improvement studies). A November 1954 memo noted a
general laxity toward radiation and

contamination precautions including refusal to wear respirators. This memo
noted that uranium and beryllium fines and

grindings were collected in a bag filter system before the installation of HEPA
filters in the early 1960s. A 1957 memo

identified the transfer of approximately one pound of beryllium oxide dust from
one container to another which was

conducted in a glove box. A 1964 memo identified a beryllium oxide rod that was
used in an irradiation tube probe

(coated with epoxy resin) in Room 14A. Several 1966 reports identified beryllium
oxide contamination in Room 6A. One

event involved a spill of powder during the repair of a thermocouple in a furnace
and the other report identified a release

from an explosion of a thermocouple in an oven. A 1968 report noted grinding of
a 3% beryllium alloy with a belt sander

(with local exhaust) in Room 48C. Two 1971 reports noted that beryllium-coated
screens were used as sensing units in a

neutron detector in Room 23B. The screens were stored in methanol and
adherence (flaking) problems were noted. A

1977 report identified a beryllium hood in Room 19B and a second 1977 memo
identified the preparation and analysis of

beryllium (electron microscopy) in Rooms 17A and 2A.
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Building monitoring data summary: Seventeen swipe samples were collected in
and around the two furnace releases in

1966. The maximum result was 0.01 mg/in2 and fourteen of the samples were
reported at 0.002 mg/in2 or less. Two air

samples were collected after the 1966 explosion with reported concentrations of
<0.0004 mg/m3. A single air sample (32

minutes) was collected during the grinding procedure in 1969 with a reported
concentration of 0.003 mg/m3 . Three air

samples were collected during plating and coating procedures with the beryllium-
coated screens in 1971 that were Aless

than one-tenth the permissible levels.@ Seven swipe samples were collected in
Rooms 19B, 17A, and 2A; all were less

than 0.003 mg/in2. In 1996, some material was collected in a ventilation duct and
analysis indicated that the material

contained 1.9 mg/kg of beryllium.

Personnel monitoring data summary: No personal air samples were identified.
However air sampling results discussed
above were all at low levels or below detection levels.

Specify Engineering/Administrative controls used during operations: Exhaust
ventilation and hoods were noted when

pouring the beryllium oxide dust in 1957, grinding the 3% alloy in 1969, and
working with laboratory samples in 1977.

Workers wore COMFO7 half-face respirators when working with the beryllium-
coated screens in 1971.

Maximum Estimated Past Be exposure: SIGNIFICANT (through mid 1960s) and
LOW (after mid 1960s)

CURRENT OPERATIONS
Building still present: YES
Beryllium present: Unknown

Current building occupancy/activity: This building is currently used as a materials
sciences laboratory; no beryllium is
currently used or stored in the facility.

1999 Results: On April 14, 1999, fourteen wipe samples were collected in Lab
10A in the 326 Building to quantify residue concentrations of beryllium generated
by recent cutting and grinding operation in the lab. Two saws (ISOMET Saw with
a hood and ISOMET Slow Speed (SS)) and one grinder (ECOMET III)
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were used to cut and grind the beryllium discs. Water was used during the cutting
and grinding. None of the equipment was directly connected ventilation. All three
machines were wiped down with wet rags and posted "out of service" prior to
obtaining the wipe samples. Results ranged from <0.005 ug/cm?2 to 0.38 ug/cm2.
Clean-up of the lab occurred shortly after. After clean-up, all wipe samples were
below the level of detection of <0.05 ug/cm2.

All samples were 100 square centimeters (cm2) samples and were obtained with
PaceWipe, pre-moistened wipes. Analysis of the samples was performed by
WSCF, by ICM-EM following dry ashing and acid digestion.

Results of the wipe samples are on file with Industrial Hygiene and Occupational
Safety.

Maximum Estimated Current Be exposure: LOW

Basis for above information: Stone and Webster report, publication WHC-MR-
0388, personnel interviews, and chemical
inventory.

Comments, including any additional information needed (specify): Due to past
beryllium work activities, beryllium may be present as a contaminant in the
exhaust ventilation ducts and swipe samples should be collected to evaluate
interior conditions prior to work activities

inside the ducts.
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Hanford Beryllium Exposure - Building 326 Page 1 of 2

Privacy & Security Notice

Hanford Facility Beryllium Fact Sheet

Building Number/Name: 326

Date prepared: November 20, 2000, Updated February 7, 2003
Responsible Contractor: PNNL

Contact: A. L. Nicholson

PAST OPERATIONS

Beryllium brought in facility: YES
Form of beryllium: SOLID
Period of beryllium operations (dates): Start: 1953 End: 1977

Location(s) in facility that contained beryllium materials: Room 14A (irradiation reactor tube); Rooms 6A
(thermocouple inside furnace); 48C (grinding machine); 23B (neutron detector); 19B (beryllium hood); 17A
(electron microscopy; and 2A (electron microscopy).

Description of beryllium activities: The 326 Building, then known as the Pile Technology Building, opened in 1953
with two primary missions, both associated with the support and production of production pile operations
(including fuel jacketing process improvement studies). A November 1954 memo noted a general laxity toward
radiation and contamination precautions including refusal to wear respirators. This memo noted that uranium and
beryllium fines and grindings were collected in a bag filter system before the installation of HEPA filters in the
early 1960s. A 1957 memo identified the transfer of approximately one pound of beryllium oxide dust from one
container to another which was conducted in a glove box. A 1964 memo identified a beryllium oxide rod that was
used in an irradiation tube probe (coated with epoxy resin) in Room 14A. Several 1966 reports identified beryllium
oxide contamination in Room 6A. One event involved a spill of powder during the repair of a thermocouple in a
furnace and the other report identified a release from an explosion of a thermocouple in an oven. A 1968 report
noted grinding of a 3% beryllium alloy with a belt sander (with local exhaust) in Room 48C. Two 1971 reports
noted that beryllium-coated screens were used as sensing units in a neutron detector in Room 23B. The screens
were stored in methanol and adherence (flaking) problems were noted. A 1977 report identified a beryllium hood
in Room 19B and a second 1977 memo identified the preparation and analysis of beryllium (electron microscopy)
in Rooms 17A and 2A.

Building monitoring data summary: Seventeen swipe samples were collected in and around the two furnace
releases in 1966. The maximum result was 0.01 ug/in? and fourteen of the samples were reported at 0.002 pg/in®
or less. Two air samples were collected after the 1966 explosion with reported concentrations of <0.0004 ug/m3.
A single air sample (32 minutes) was collected during the grinding procedure in 1969 with a reported
concentration of 0.003 pg/m3. Three air samples were collected during plating and coating procedures with the
beryllium-coated screens in 1971 that were Aless than one-tenth the permissible levels.@ Seven swipe samples
were collected in Rooms 19B, 17A, and 2A; all were less than 0.003 p,g/inz. In 1996, some material was collected
in a ventilation duct and analysis indicated that the material contained 1.9 mg/kg of beryllium.

Personnel monitoring data summary: No personal air samples were identified. However air sampling results
discussed above were all at low levels or below detection levels.

Specify Engineering/Administrative controls used during operations: Exhaust ventilation and hoods were noted
when pouring the beryllium oxide dust in 1957, grinding the 3% alloy in 1969, and working with laboratory
samples in 1977. Workers wore COMFO’ half-face respirators when working with the beryllium-coated screens in
1971.

Maximum Estimated Past Be exposure: SIGNIFICANT (through mid 1960s) and LOW (after mid 1960s)

CURRENT OPERATIONS
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Building still present: YES
Beryllium present: Unknown

Current building occupancy/activity: This building is currently used as a materials sciences laboratory; no
beryllium is currently used or stored in the facility.

1999 Results: On April 14, 1999, fourteen wipe samples were collected in Lab 10A in the 326 Building. The
purpose of collecting the wipe samples was to quantify residue concentrations of beryllium generated by recent
cutting and grinding operations in the lab. Two saws (ISOMET Saw with a hood and ISOMET Slow Speed (SS))
and one grinder (ECOMET IIl) were used to cut and grind the beryllium discs. Water was used during the cutting
and grinding. None of the equipment is directly connected ventilation. All three machines were wiped down with
wet rags and posted "out of service" prior to obtaining the wipe samples. Results ranged from <0.005 ug/cm?2 to
0.38 ug/cm2. Clean-up of the lab occurred shortly after. After clean-up, all wipe samples were below the level of
detection of <0.005 ug/cm2.

All samples were 100 square centimeters (cm2) samples and were obtained with PaceWipe, pre-moistened
wipes. Analysis of the samples was performed by WSCF, by ICM-EM following dry ashing and acid digestion.

Results of the wipe samples are on file with Industrial Hygiene and Occupational Safety.

2000 Characterization: Statistical beryllium wipe sampling was conducted in suspect areas of this facility (Rooms
2A, 6A, 9A, 10A, 12A, 15A/17A, 21A, 19B, 23B, 47C, and 48C) on April 28, 2000 to characterize residual

beryllium levels from past operations. There were 88 samples taken and all were below the housekeeping limit for
removable beryllium (<3 ug/100 cm?). However, two samples in Room 10A were above the release criteria having

a maximum contamination level of 0.335 ug/100 cm?).

2002 Decontamination Sampling: Prior to decontamination, five additional wipe samples were taken August 28,
2002 in Room 10A to determine extent of contamination. All five were below the release criteria.

Room 10A was decontaminated October 10, 2002. Personal and area air samples collected during the cleaning
operation were below detection limits. Nine wipe samples were taken to verify decontamination and all were
below the release criteria (0.2 pg/100 cm?2).

Maximum Estimated Current Be exposure: LOW

Basis for above information: Stone and Webster report, publication WHC-MR-0388, personnel interviews, and
chemical inventory.

Comments, including any additional information needed (specify): Beryllium may be present as a contaminant in
the exhaust ventilation ducts and swipe samples should be collected to evaluate interior conditions prior to work
activities inside the ducts.

Hanford Home Page | Beryllium Facilities at Hanford | Beryllium

For questons or comments, please send email to Effon_R_Hewitt@rl.gov
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Hanford Beryllium Exposure - Building 329 Page 1 of 2

Privacy & Security Notice

Hanford Facility Beryllium Fact Sheet

Building Number/Name: 329

Date prepared: November 20, 2000, Updated February 7, 2003
Responsible Contractor: PNNL

Contact: A. L. Nicholson

PAST OPERATIONS

Beryllium brought in facility: Yes
Form of beryllium: SOLID
Period of beryllium operations (dates): Start: 1950s End: Present

Location(s) in facility that contained beryllium materials: Chemistry labs and pre-fabricated windows for X-ray and
gamma spectrometers.

Description of beryllium activities: The 329 biophysics Laboratory was completed in 1953 to support the HW
environmental and bioassay programs. According to a 1953 memo, an experimental study involved the sawing of
5% beryllium ingots and the use of melt pots for the beryllium alloy. According to the memo industrial hygiene
support was recommended; there is no data available indicating that such activities occurred. Interviews with
current employees did not uncover any indication that past machining activities occurred. In 1954, a radium-
beryllium source being used to calibrate a cobalt-60 source was dropped and spread contamination throughout
six labs and an adjacent hallway.

Beryllium is present in pre-fabricated windows in X-ray and gamma spectrometers. Additionally, a chemical
inventory records identified 25 grams of solid beryllium and 250 ml of liquid beryllium used for laboratory
standards. These laboratory standards have not been used for several years.

Building monitoring data summary: None identified.
Personnel monitoring data summary: None identified.

Specify Engineering/Administrative controls used during operations: Lab work is conducted in ventilated hoods.

Maximum Estimated Past Be exposure: LOW prior to 1980, NONE since 1980

CURRENT OPERATIONS
Building still present: YES
Beryllium present: YES

Current building occupancy/activity: Research including wet chemistry. Although a small quantity (25 grams) of
beryllium is present, it has not been used for several years.

2000 Characterization: Statistical beryllium wipe sampling was conducted in suspect areas of this facility on May
12, 2000 to characterize residual beryllium levels from past operations. All but one of 59 samples taken had
removeable beryllium levels less than the public release limit of (<0.2 ug/100 cm?). One sample taken on an
elevated brace to a splash guard behind a lathe in the machine shop (Room 17C) had a removable beryllium level
of 4.39 ug/100 cm?).

2000 Decontamination: The contaminated brace was cleaned and 17 additional samples were taken from the
brace, the floor below, the splash guard, the lathe and from other equipment throughout the shop. All samples

had less than detectable levels of removable beryllium (<0.1 ug/100 cm?).

Maximum Estimated Current Be exposure: NONE
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Basis for above information: Stone and Webster report, publication WHC-MR-0388, personnel interviews, and
chemical inventory.

Comments, including any additional information needed (specify): 1) The current maximum potential exposure is
estimated as none because the small quantity of beryllium present is maintained in a sealed container. 2)
Approximately 80 percent of the exhaust ventilation ducts were removed and replaced in 1995-96. Analysis of the
dust/dirt collected in the remaining exhaust fan filter housing did not reveal any concentration of beryllium. 3)
Although a 1953 memo identified a potential experimental study involving sawing and melting of beryllium ingots,
no confirmation of these activities could be identified. It is believed that this study did not occur.
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Hanford Beryllium Exposure - Building 331 Page 1 of 2

Privacy & Security Notice

Hanford Facility Beryllium Fact Sheet

Building Number/Name: 331

Date prepared: March 25, 1998; updated January 23, 2001
Responsible Contractor: PNNL

Contact: A. L. Nicholson

PAST OPERATIONS

Beryllium brought in facility: YES

Form of beryllium: SOLID (dust)

Period of beryllium operations (dates): Start: 1974 End: 1979

Location(s) in facility that contained beryllium materials: Small animal exposure facility.

Description of beryllium activities: The 331 Life Science Building was constructed in 1970 for biological and
botanical research which were believed to include beryllium research. The building was primarily used for animal
studies.

Building monitoring data summary: Four swipe samples and two air samples were collected from the small animal
facility in 1974. The swipe samples ranged between 0.007 and 0.017 pg/in? and the air samples were below the
detection limits (<0.018 ug/m3). Two filter samples were submitted in 1979 with reported results of 0.04 and 0.88
ng/m3 (high volume samples). The location of these two air samples was not identified in the report.

Personnel monitoring data summary: None identified.
Specify Engineering/Administrative controls used during operations: None identified.

Maximum Estimated Past Be exposure: LOW

CURRENT OPERATIONS
Building still present: YES
Beryllium present: NO

Current building occupancy/activity: This building is currently used for research and experimental studies to
understand molecular and cellular processes resulting from insult by physical and chemical agents.

2000 Characterization: Statistical beryllium wipe sampling was conducted in this facility on April 14, 2000 to
characterize residual beryllium levels from past operations. Samples were taken in Rooms 122, 170W, 170E, and
in the second floor mechanical room near penetrations made to suspect rooms. All 29 samples taken had less
than the public release limit of removable beryllium (<0.2 ng/100cm2).

Maximum Estimated Current Be exposure: NONE

Basis for above information: Stone and Webster report, report, publication WHC-MR-0388, and personnel
interviews.

Comments, including any additional information needed (specify): None

Hanford Home Page | Beryllium Facilities at Hanford | Beryllium
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Hanford Beryllium Exposure - Building 2400 Stevens Page 1 of 1

Privacy & Security Notice

Hanford Facility Beryllium Fact Sheet

Building Number/Name: 2400 Stevens

Date prepared: November 17, 2000
Responsible Contractor: PNNL

Contact: R. E. Johanson
PAST OPERATIONS

Beryllium brought in facility: YES

Form of beryllium: Unknown

Period of beryllium operations (dates): Start: 1980s End: 1980s

Location(s) in facility that contained beryllium materials: Cabinet in High Bay

Description of beryllium activities: A small amount of beryllium was reportedly used in a research lab.
Building monitoring data summary: None identified.

Personnel monitoring data summary: None identified.

Specify Engineering/Administrative controls used during operations: Beryllium is enclosed in plastic. Work
conducted in hoods.

Maximum Estimated Past Be exposure: NONE

CURRENT OPERATIONS

Building still present: YES

Beryllium present: NO

Current building occupancy/activity: 221 people. Building is used for research and offices.

2000 Characterization: Statistical beryllium wipe sampling was conducted in this facility February 18, 2000 to
characterize residual beryllium levels from past operations. All 29 samples taken had less than detectable levels
of removable beryllium (<0.1 pg/100 cm?).

Maximum Estimated Current Be exposure: NONE

Basis for above information: Review of chemical inventory and interviews with site personnel.

Comments, including any additional information needed (specify): Beryllium metal is enclosed in plastic wrap and
used as a sample (among other metals) for product development.
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Hanford Facility Beryllium Fact Sheet

s s
- 7
Building Number/Name: 3708 T T
Date prepared: March 25, 1998 ity Tolnd
Responsible Contractor: PNNL )
Contact: A. L. Nicholson g U
PAST OPERATIONS -

Beryllium brought in facility: YES

Form of beryllium: SOLID

Period of beryllium operations (dates): Start: 1950s End: 1980s
Location(s) in facility that contained beryllium materials: Unknown

Description of beryllium activities: This building, known as the Radiation Measurements Building, was built in 1948
to process personnel dosimetry badges and meters. In the early 1960s, the building was an electrical and optical
shop used for storage, maintenance, and development of electrical and optical instruments. From 1967 to 1968,
the facility was renovated and used as a fuel fabrication facility. In 1968, neptunium oxide fuel targets were
manufactured. The following year, another blend was manufactured. Major renovations occurred in the mid-1980s
when the floors, ceilings, walls, and major ventilation ducts were replaced. In the early 1990s, the north end of the
building was used for the experimental canning of americium oxide and curium oxide fuel blends. From 1986 until
1997 the building was used for wet chemistry work. In 1997, the building occupants were moved out and the
building was shut down.

Building monitoring data summary: None identified.
Personnel monitoring data summary: None identified.
Specify Engineering/Administrative controls used during operations: None identified.

Maximum Estimated Past Be exposure: NONE P '. - oy F i || gl
Gk R i fu_:,"-: \,u;‘

CURRENT OPERATIONS g , i\ ool

Building still present: YES - N ol TN & e B SEE s &

Beryllium present: NO e - - ) -

Current building occupancy/activity: il'his facility has been unoccupied since 1996. e, Voo n X
Maximum Estimated Current Be exposure: NONE

Basis for above information: Interviews with site personnel and WHC-MR-0388.

Comments, including any additional information needed (specify): Although many alpha emitters were used, no
information has been identified to support the conclusion that beryllium was brought into the facility or worked with.

The probes on counters for the badges have a beryllium alloy (1.84% beryllium) screen which may have been the
reason this building was included as a potential beryllium site.

Hanford Home Page | Beryllium Facilities at Hanford | Beryllium
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Privacy & Security Notice

Hanford Facility Beryllium Fact Sheet

Building Number/Name: 3708

Date prepared: February 23, 2004
Responsible Contractor: FH-CP

Contact: Kenneth Jaten
PAST OPERATIONS

Beryllium brought in facility: YES

Form of beryllium: SOLID

Period of beryllium operations (dates): Start: 1950s End: 1980s
Location(s) in facility that contained beryllium materials: Unknown

Description of beryllium activities: This building, known as the Radiation Measurements Building, was built in 1948
to process personnel dosimetry badges and meters. In the early 1960s, the building was an electrical and optical
shop used for storage, maintenance, and development of electrical and optical instruments. From 1967 to 1968,
the facility was renovated and used as a fuel fabrication facility. In 1968, neptunium oxide fuel targets were
manufactured. The following year, another blend was manufactured. Major renovations occurred in the mid-1980s
when the floors, ceilings, walls, and major ventilation ducts were replaced. In the early 1990s, the north end of the
building was used for the experimental canning of americium oxide and curium oxide fuel blends. From 1986 until
1997 the building was used for wet chemistry work. In 1997, the building occupants were moved out and the
building was shut down.

Building monitoring data summary: None identified.
Personnel monitoring data summary: None identified.
Specify Engineering/Administrative controls used during operations: None identified.

Maximum Estimated Past Be exposure: NONE

CURRENT OPERATIONS

Building still present: YES

Beryllium present: NO

Current building occupancy/activity: This facility has been unoccupied since 1996.

2000 Characterization: Statistical beryllium wipe sampling was conducted in this facility on May 12, 2000 to
characterize residual beryllium levels from past operations. All 29 samples taken had less than detectable levels
of removable beryllium (<0.1 pg/100 cm2).

Maximum Estimated Current Be exposure: NONE
Basis for above information: Interviews with site personnel and WHC-MR-0388.

Comments, including any additional information needed (specify): Although many alpha emitters were used, no
information has been identified to support the conclusion that beryllium was brought into the facility or worked
with. The probes on counters for the badges have a beryllium alloy (1.84% beryllium) screen which may have
been the reason this building was included as a potential beryllium site.
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Privacy & Security Notice

Hanford Facility Beryllium Fact Sheet

Building Number/Name: 3720

Date prepared: March 25, 1998; Updated February 7, 2003
Responsible Contractor: PNNL

Contact: A. L. Nicholson

PAST OPERATIONS

Beryllium brought in facility: YES

Form of beryllium: SOLID

Period of beryllium operations (dates): Start: 1959 End: 1971

Location(s) in facility that contained beryllium materials: Laboratory, Room 502

Description of beryllium activities: This building, known as the Central Services Laboratory, was built in 1959 and
used for analytical chemistry work in support of HW reactors until the early 1970s. In 1971, it was transferred to
PNL and used by many departments including craft services; fuels and metallurgy; and atmospheric sciences.
Beryllium and other wastes were generated from the analytical work in the 1960s a major beryllium
decontamination effort was undertaken by PNL in 1972.

Building monitoring data summary: Thirteen swipe samples were collected in 1972 from the laboratory beryllium
zone to identify potential contamination from previous users of the building. Nine swipes were below detection
limits of 0.001 to 0.0013 ng/in2. Four samples had detectable beryllium including the grinder cast surface (0.0026
ug/in?), large hood on east wall (0.0085 ug/in?), grinding motor and wheel (0.0831 ng/in?), and the top of the
grinder (0.0130 ug/in?). In 1980, two swipe samples were collected from a ventilation duct prior to planned
renovations with reported results below detection limits of 0.002 pg/in2.

In May 1990, wipe and breathing zone samples were obtained during a cutting and polishing operation in Room
502. Wet methods were utilized and breathing zone samples were below detection limits. Wipe samples ranged

from <0.08 to 0.18 ug/in?.

Personnel monitoring data summary: Breathing zone samples obtained during a cutting and polishing operation in
1990 were below detection limits.

Specify Engineering/Administrative controls used during operations: Wet methods are used during a cutting and
polishing operations. Lab work is conducted in ventilated hoods.

Maximum Estimated Past Be exposure: LOW

CURRENT OPERATIONS

Building still present: YES

Beryllium present: Contamination.

Current building occupancy/activity: Laboratory research.

1999 Characterization of Lab 502: Twenty-six (26) wipe samples were taken in November 1999. The results of
the samples revealed high concentrations of beryllium inside the glove box located on the south wall
(590ug/100cm2). On the outside surface of the glove box, levels of beryllium were at 1.9 ug/100 cm?2.
Concentrations of beryllium in the fume hoods varied from 0.61ug/100 cm2 to 1.2ug/100 cm2. The top surface of
the HEPA filter located on the east side of the lab had beryllium contamination levels of 0.83 ug/100 cm2. All other
locations sampled (floor, counter tops, cabinet shelf, canopy hood, light fixtures, and drawers) were below the
level of detection (<0.5ug/100 cm2). The lab is currently posted as beryllium contaminated and access into the lab
is restricted requiring building management approval.
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Maximum Estimated Current Be exposure: Lab 502 has restricted access. For staff performing building
walkthroughs in all areas except Lab 502, exposure to beryllium will be none. For non-routine activities
associated with Lab 502, such as breaching facility systems, exposure levels are unknown.

Basis for above information: Stone and Webster report, publication WHC-MR-0388, personnel interviews,
chemical inventory information, IH Case # 99-075.

Comments, including any additional information needed (specify): Beryllium may be present as a contaminant in
the exhaust ventilation duct and associated hood where machining of beryllium was conducted. Swipe samples
are recommended to determine potential beryllium concentrations prior to work activities inside the ductwork.
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Hanford Facility Beryllium Fact Sheet

Building Number/Name: 3731-A

Date prepared: March 25, 1998; Updated: January 31, 2000
Responsible Contractor: PNNL

Contact: A.L. Nicholson

PAST OPERATIONS

Beryllium brought in facility: YES

Form of beryllium: SOLID

Period of beryllium operations (dates): Start: 1987 End: 1990

Location(s) in facility that contained beryllium materials: Sheldon lathe in the
graphite shop

Description of beryllium activities: Beryllium was machined on the lathe. This may
have been a one-time incident.

Building monitoring data summary: Five swipe samples were collected after the
machining operation which ranged from

0.1 to 5.2 mg/in2 . Four additional swipes were collected after decontamination of
which three were below detection limits

ranging between (0.2 to 0.03 mg/in2) and the fourth had a reported result of 0.04
mg/in2.

Personnel monitoring data summary: None identified.
Specify Engineering/Administrative controls used during operations: None
identified.

Maximum Estimated Past Be exposure: LOW

CURRENT OPERATIONS

Building still present: YES

Beryllium present: Contamination from beryllium machining activities may be
present.

Current building occupancy/activity: This building is currently unoccupied.

Maximum Estimated Current Be exposure: For staff performing building
walkthroughs, exposure to beryllium would be none. For non-routine activities
such as breaching facility systems, machines or equipment, exposure levels are
unknown.
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Basis for above information: Stone and Webster report

Comments, including any additional information needed (specify):
Characterization of the machine shop and equi