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INTRODUCTION

This report presents the results and conclusions of a survey for beryllium (Be) contamination at
INEEL locations known to have formerly used, stored or processed beryllium or its compounds.
The survey was made between August and October of 2004 in accordance with the Idaho
National Engineering and Environmental Laboratory Site Beryllium Contamination Sampling
and Analysis Plan (PLN-1747).

The sampling plan details the background, objectives, scope and general methods for the survey.
In summary, the plan:

1.

Describes the impetus and background for the survey arising from the August 2003 Final
Report of the Investigation of Beryllium Exposure Cases Discovered at the North Las
Vegas Facility.

Defines the scope of the survey to be wipe sampling to evaluate spreadable surface
contamination at former beryllium locations and mitigation of any areas found above the
criterion level.

. Adopts the 10 CFR 850 criterion level of “...0.2 pg /100 cm? or the concentration level of

beryllium in the soil at the point of release, whichever is greater” used by DOE for a
“beryllium-free” release of possibly contaminated equipment to the general public.

Specifies the wipe sampling and analysis methods based upon OSHA Analytical Method
ID-125G and NIOSH Method 7300. The media chosen for all wipe samples in the survey
was the Smear Tab (SKC Cat. No. 225-24). Data Chem, Inc. of Salt Lake City, UT was
contracted to perform all sample analyses using their ICP instruments.

. Provides a statistically based strategy for obtaining a non-random, biased set of samples.

The strategy is biased in favor of locations and surfaces within the locations most likely
to be contaminated.

Suggests a guideline for deciding whether a sample that exceeds 0.2 ug/100 cm?
represents beryllium contamination from INEEL processes or background from naturally
occurring soils.



INEEL BITE LECACY BERYLLIUM CONTAMINATION SURVEY

SURVEY METHODS

Appendix A to the sampling plan, PLN-1747, lists the locations of concern developed through
document research and anecdotal evidence from interviews with employees and former
employees. The sampling locations are stated as either a building or specific rooms or other
areas within a building. The number of locations identified in Appendix A was nineteen. This
survey did not include active beryllium handling and use locations that are being managed in
accordance with beryllium program requirements established in MCP-50 Chronic Beryllium
Disease Prevention.

Table 1 of this document identifies the nineteen locations and associated processes that were
surveyed. The alphabetic code in the left-hand column was used for tracking samples.

Based on statistical confidence level considerations, the number of samples per location was
specified at twenty-two plus two sample blanks. Five “Homogeneous Sampling Areas” (HSA)--
Floors, Process equipment, Storage, building Infrastructure, and Miscellaneous--each describing
a type of surface, are defined in the plan for consistent distribution of samples in a location.
Based on observations during the course of the survey, we added a sixth (Walls). Figure 1
provides photographic examples of the six HSAs.

Table 2 gives the number of initial phase samples obtained per HSA per sample location. This
number depended on the conditions in each location. For example, because we were surveying
processes no longer in operation, many locations contained few, if any, “Process” surfaces.
However, building “Infrastructure” surfaces were almost always available that were unlikely to
have been cleaned or refurbished in several years. Each location/area was walked just prior to
sampling to determine the best available HSA surfaces.
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EXECUTIVE SUMMARY

This report provides the results of sampling activities conducted in accordance with document
PLN-1747 Idaho National Engineering and Environmental Laboratory Site Beryllium
Contamination Sampling and Analysis Plan. Completion of a site legacy beryllium
contamination survey was prompted by the recent experience of chronic beryllium disease and
beryllium sensitization at the North Las Vegas facility as reported in the Investigation of
Beryllium Exposure Cases Discovered at the North Las Vegas Facility of the National Nuclear
Security Administration, August 2003. Sampling activities conducted in accordance with PLN-
1747 used surface wipe sampling to determine the extent of removable contamination still in
place at INEEL site locations where beryllium operations formerly occurred.

The adopted criterion level for beryllium surface contamination was the 10 CFR 850 “release
criteria” established for equipment or other items released to the general public. As stated in 10
CFR 850 this release criteria is ...0.2 pg /100 cm? or the concentration level of beryllium in the
soil at the point of release, whichever is greater”. The sensitivity of the analytical technique
allowed beryllium detection at least twenty times below the criterion level (0.01 to 0.003ug /100
cm?). In addition to beryllium, a guideline was devised to use copper and barium in the sample
results as “markers” to determine whether the source of any beryllium detected was native soil or
INEEL industrial activity. Twenty-two samples (plus two blanks) were obtained at each of
nineteen selected building locations. The sampling strategy was intentionally biased in favor of
locations and surfaces thought most likely to be contaminated; however, very little was found.
On more than half the samples, no beryllium was detected. The average value was less than 10%
of the criterion level (0.017 ug /100 cm?). Only three of the 418 initial samples exceeded the
criterion level. These three samples and subsequent follow-up samples identified contamination
levels exceeding the release criteria to be present within CFA 689, Room 128.

Report Update: On February 2005 the Idaho National Laboratory, managed by Battelle Energy
Alliance, was consolidated to include the Argonne National Laboratory-West contract. The
facility complex was subsequently renamed the Materials and Fuels Complex (MFC). Asa
result of this contract consolidation the beryllium characterization reports for MFC facilities
were collected and added to this INL characterization report as Appendix A.
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TABLE 1 - WIPE SAMPLE LOCATIONS

Note 1: Historical information. None of these processes currently operate.
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FIGURE 1 - Homogeneous Sampling Area Examples

PROCESS — Catch Tank

STORAGE - Shelving INFRASTRUCTURE

Light Fixture

Top of Door
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TABLE 2 - NUMBER of WIPE SAMPLES PER HSA and LOCATION

Storage

Table 2 enumerates only the initial phase of sampling. Follow up wipe and air samples were also
obtained to guide mitigation in one location, CFA 689.

We obtained each sample as follows.

Prepare to sample: measure and mark sample surface if
100 cm? template could not be used; denote sample
number on sample bag (Nasco “Whirl-Pak™); denote
sample number on field log sketch or plan view map of
the area; don pair of gloves (Kimberly-Clark, Safeskin,
purple nitrile); moisten smear tab with deionized water.

Obtain sample: manually wipe area as clean as possible
transferring as much material as possible to the smear
tab; use additional smear tab(s) up to four total if
necessary; place smear tab(s) in sample bag; wipe off
template if used; remove gloves. ‘

Analyze sample: list sample on field log describing
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specific location, HSA, square area wiped, number of smear tabs used and date / time of sample.
The samples were batched in sets of two or three by location for shipment to the lab where they
were analyzed for beryllium, copper and barium content.

The area templates used to obtain many of the samples were wiped and submitted as samples
twice—once before any other samples were taken and once at the conclusion of our initial round
of 418 samples. No beryllium was detected on the templates. No copper or barium was detected
on the pre-sample templates. However, small amounts of copper (0.24 g max.) and barium
(0.14 pg max.) were on the post-sample templates. We did not consider this to be a factor
affecting our results.
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GENERAL RESULTS and CONCLUSIONS

In all of the following data tables, a listed result of zero means that the analytical laboratory did
not find the element at or above its limit of detection (LOD). For beryllium, the LOD (in units of
1g/100 cm®) ranged between 0.01 and 0.003. Therefore, a listed result of zero for beryllium
assures the sample was below the criterion level by a factor of at least twenty.

The LOD for copper and barium was 0.06 pug +0.01 ug.

Our specific results and conclusions are presented in sections by location. The sections are
arranged in descending order by total amount of beryllium found in the location. Each section
contains three forms of tabulation for the data.

1. Summary Table: lists the beryllium results in j1g/100 cm? and the general area where the
sample was obtained within the location.

~ 2. Full Results Table: lists the pg per sample results for all three elements (Be, Cu and Ba)
and the associated ratios.

3. Sample Detail Table: lists the circumstances under which the sample was obtained.

The following comments are based on our review of all the above-mentioned results in the
aggregate.

Sample Blanks:

No beryllium or barium was detected on any of the sample blanks. However, copper was
detected on 37% of the blanks (14 of 38). The range of copper hits was 0.06 to 1.40 pg. The
average hit for the fourteen positive blanks was 0.5 pg, approximately 10 times the LOD for
copper. Determining the possible cause for copper on the blanks was beyond the scope of this
survey. No adjustment was made to the data to account for copper on the blanks.

Beryllium Source Guideline:

The “Full Results Tables” may be used to apply the guideline referred to in INTRODUCTION
item 6. This guideline compares beryllium, barium and copper in the sample to the concentration
ratios for these elements determined in the prior soils study Background Dose Equivalent Rates
and Surficial Soil Metal and Radionuclides Concentrations for the Idaho National Engineering
Laboratory (Rood et. al., 1996).

Using this soils study, INEEL Geosciences Research in their report of 29 July 2004, Estimates of
Metal/Beryllium Mass Concentration Ratios for Use in Determining Beryllium Source Terms in
Old INEEL-Site Buildings, established concentration ratio threshold values of 3.8 for Ba/Be and
1.8 for Cu/Be.
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Their suggested guideline is that if a sample exceeds these threshold ratios, then the source of the
beryllium is likely soil. If a threshold is not exceeded, then the beryllium source is likely from
INEEL activities. Inspection of the tables shows that in every instance of a beryllium result
above the LOD, the thresholds were exceeded. Thus, beryllium could have been regarded as
from soil source for all samples. However, as discussed later in this report, we obtained
beryllium results at a CFA 689 location that we considered were from INEEL activities based
upon process knowledge and distribution patterns where the criterion level was exceeded.

The suggested ratios of 3.8 and 1.8 were established by comparing the overall maximum soils
beryllium value (4.9 mg/kg) to the overall minimums for barium (19 mg/kg) and copper (9

mg/kg).

As a second point of comparison, the values for the overall mean concentration of beryllium,
barium, and copper can be used to establish threshold ratios. Using the overall mean
concentration, a rough estimate of reliability can be made. These ratios are 231 for Ba/Be and 23
for Cu/Be.

Table 3, below, lists all beryllium sample results that were above 50% of the criterion level (i.e.,
above 0.1 pg/100 cm?) and their associated ratios.

TABLE 3

Using the adjusted threshold ratios above, the beryllium in the “Z” samples can be stated as
occurring from soil and the “F” samples from INEEL activities. Significantly, the series of “F”
samples represents the interior contaminated return air leg located in CFA 689. While a
comparison to this adjusted ratio provides limited statistical reliability it does supports the
intuitively correct conclusions for contamination sources when evaluating Ba/Be ratios.
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Statistical Summary:

Table 4, below, is a statistical summary of the 418 initial phase sample results.

TABLE 4

The beryllium distribution curve (Table 5) is extremely “positive” skewed (no result could be
less than zero). The median of all samples was below the LOD even though the sampling
strategy was biased in favor of finding the locations most likely to be contaminated.
Beryllium Criterion Level:

All of the wipe sample Be results for the initial survey phase were below 0.2 pg/100 cm? except
for three samples in one location—CFA 689, Room 128.

10
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CFA 689, Room 128: Initial Phase

At this location, thermocouples were assembled using beryllium
oxide insulators. It has been converted to house the wind tunnel
used by the Calibration Lab plus office space and miscellaneous
labs. A low partition separates the wind tunnel from the other
spaces.

Three samples—F-05, F-07 and F-08--exceeded the
criterion level. Sample F-05 was of particular interest
because it was taken on the louver of an HVAC return air
duct. All three were close together along the South wall of the room. It was along this same
wall that employees who worked on the thermocouples said their workbench had been
positioned. The work included sandblasting end sections of the beryllium oxide insulation inside
a sandblasting enclosure which exhausted air back into to the general work area through a non-
descript filter system.

These three sample locations correlated closely with the former work area. Additionally, the
sampled surfaces looked as if they had been there continuously since the time of the reported
beryllium work. There was no indication that these surfaces had been cleaned any time recently.
Therefore, we considered these samples to represent contamination from INEEL activities even
though the copper and barium marker results met the original sampling plan guideline to classify
the beryllium as naturally occurring soil contamination.

Consequently, we obtained six area air samples and fifty additional wipe samples to characterize
the possible extent of contamination and to guide mitigation clean up efforts. Our review of the
HVAC system and associated drawings showed that the contaminated system serviced only the
first floor of CFA 689.

13
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SUMMARY TABLE
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CFA 689, Room 128: Initial Phase

INATHON SURVEY

FULL RESULTS TABLE
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CFA 689, Room 128: Initial Phase

SAMPLE DETAIL TABLE

16
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CFA 689: Mitigation and Clearance

Immediately following our decision that the surface contamination criterion level was exceeded,
we obtained three area air samples under normal conditions in Room 128. This was done to
confirm our observation that the surface contamination could not easily become airborne.
Subsequently, three additional samples were obtained with the wind tunnel operating to rule out
the possibility that its operation might disturb the surface contamination.

The samples were obtained using high volume air pumps and generally in accordance with
NIOSH Method 7300. Sample analysis was by Data Chem Labs, Inc. on their ICP instruments.

F-26, 76 Location F-27, 77 Location F-28, 78 Location

Our criterion level for the air samples was 0.2 pg/m>, which is the action level established by 10
CFR 850. Area air samples below the criteria level would confirm the absence of conditions
requiring controls such as regulated areas, periodic monitoring, and exposure reduction plans.
The permissible exposure limit for beryllium is 2 pg/m? as established by 10 CFR 850 and the
Occupational Safety and Health Administration (OSHA). The permissible exposure limit is the
value at which an employer must assure that no worker is exposed to airborne concentrations
above, as measured in the breathing zone.

No detectable beryllium was found on the area air samples either with or without the wind tunnel
in operation. The LOD was less than the criterion level by a factor of approximately 100.

17



Wind tunnel not in operation

Wind tunnel operating at its mid-range (60 mph)
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CFA 689: Follow up wipe samples

Seven of the fifty follow up wipe samples (14%) exceeded
the criterion level: F-29 through 34 and F-72. Of these
seven, six were related to the same HVAC return air leg
upon which sample F-05 was found. The seventh (F-34)
was along the South wall near samples F-07, 08 and on the
same electric outlet conduit as F-07.

F-29 & F-05

19
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CFA 689: Follow up wipe samples

Sample F-72 was one of three obtained inside the
enclosure on the negative pressure side of the return
air blower (BL-202). This location represented the
other end of this leg of the return air ducting. Since it
also exceeded the criterion level, we concluded this
entire leg was contaminated. The return air portion of
the system has two other legs inside Room 128 but
none of our five samples in these legs were over the
criterion level.

8 Blower BL 202
Enclosure

Blower BL 201
Enclosure

. s F-82

None of the twenty-one samples we obtained on the positive

pressure side of BL-202 exceeded the criterion level. This
included fifteen samples on supply air ceiling diffusers
throughout the first floor. It also included two samples in the
main supply air duct on the positive side of supply air blower
BL-201 plus four samples in the blower and associated filter
bank enclosure on the negative side of BL-201.

Supply Air

F-79 & 80

20
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CFA 689: Follow up wipe samples

SUMMARY TABLE (1 of 3)
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CFA 689: Follow up wipe samples

SUMMARY TABLE (2 of 3)
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CFA 689: Follow up wipe samples

SUMMARY TABLE (3 of 3)
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CFA 689: Follow up wipe samples

FULL RESULTS TABLE (1 of 3)
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CFA 689: Follow up wipe samples

FULL RESULTS TABLE (2 of 3)
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CFA 689: Follow up wipe samples

FULL RESULTS TABLE (3 of 3)
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CFA 689: Follow up wipe samples

SAMPLE DETAIL TABLE (1 of 3)
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CFA 689: Follow up wipe samples

SAMPLE DETAIL TABLE (2 of 3)
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CFA 689: Follow up wipe samples

SAMPLE DETAIL TABLE (3 of 3)
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CFA 689: Mitigation & Clearance

Table 6, below, lists the specific locations of all pre-clearance wipe samples at or above the
criterion level (i.e., 0.2 ug/100 cm?) in descending order of beryllium found.

TABLE 6

Table 6 plus the area air samples and specific wipe sampling locations below the criterion level
indicate that the contamination has not spread beyond the:

1. Interior and exterior of the grille of the return air duct at Sample F-05.
2. Interior of the return air ductwork leg from the grille, above, to the BL-202 enclosure.

3. Attachments on the South wall next to the wind tunnel to include the “stub box”,
electrical outlet conduit run, and HVAC return air louver.

Figure 2 is a sketch indicating the locations of all initial and follow up wipe samples in the
vicinity of the wind tunnel.

30
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SURVEY RESULTS and CONCLUSIONS
for
TRA 603, MTR
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TRA 603, MTR

No results exceeded the criterion level. The highest two results were 95% and 85% of the
criterion (Z-21 and Z-19, respectively). They were obtained at opposite ends of the Main Floor in
locations unrelated to any known past beryllium activities. We consider the beryllium on these
samples to be from naturally occurring soil.

Z-21

Z-19
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SUMMARY TABLE
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TRA 603, MTR

FULL RESULTS TABLE
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SURVEY

TRA 603, MTR

SAMPLE DETAIL TABLE
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TRA 660, ARMF

All process equipment was completely
removed from this location and
decontamination has been extensive. The
floors have been repainted and coated; the
walls have all been repainted. The two
samples with the highest values at this
location were approximately 30% and 25% of
the criterion level (X-03 and X-10,
respectively). We consider the beryllium on
these samples to be from naturally occurring
soil.
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SUMMARY TABLE
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SAMPLE DETAIL TABLE

SR
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TRA 654, ETRC reactor
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TRA 654, ETRC reactor

The two samples with the highest values at this location
were approximately 50% and 35% of the criterion level
(W-13 and W-14, respectively). We consider the
beryllium on these samples to be from naturally
occurring soil.

43
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TRA 654, ETRC reactor

FULL RESULTS TABLE
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SAMPLE DETAIL TABLE
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SURVEY RESULTS and CONCLUSIONS
for
CPP 630, Old machine shop
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CPP 630, Old machine shop

The old machine shop high bay space has been converted to two floors of offices.

The two samples with the highest values at this location were approximately 50% and 35% of the
criterion level (K-22 and K-04, respectively). These two samples were obtained at diagonally
opposite ends of the building space. We consider the beryllium on these samples to be from
naturally occurring soil.

48
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CPP 630, Old machine shop

FULL RESULTS TABLE
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CPP 630, Old machine shop

SAMPLE DETAIL TABLE
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CFA 686 (High Bay)

No sample at this location exceeded 30% of the criterion level. The beryllium machining
equipment has been removed and the space converted largely to storage.
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CFA 686 (High Bay)

SURVEY

SUMMARY TABLE
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FULL RESULTS TABLE
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CFA 686 (High Bay)

SAMPLE DETAIL TABLE
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SURVEY RESULTS and CONCLUSIONS
for
TRA 635, Room 101
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TRA 635, Room 101

The two samples with the highest values at this location were approximately 35% and 25% of the
criterion level (T-22 and T-21, respectively). We consider the beryllium on these samples to be
from naturally occurring soil.

T-09
Nondetectable

| | Second Floor |
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TRA 635, Room 101

SAMPLE DETAIL TABLE

61



INEEL 118

SGACY BERYLL

34 CONTAMINATION SURVEY

SURVEY RESULTS and CONCLUSIONS
for
CFA 623, GRITB
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CFA 623, GRITB

The room and equipment is designed for abrasive grit blasting and can accommodate large parts.
However, parts containing beryllium or its alloys are no longer processed here. The highest
sample result at this location was 43% of the criterion level (B-13) and occurred on the exterior
side of a blast room wall.

63



INEEL 8118

CFA4 623, GRITB

SURVEY

SUMMARY TABLE
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SAMPLE DETAIL TABLE
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SURVEY RESULTS and CONCLUSIONS
for
CFA 688; Rooms 132,116, 112, 120
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CFA 688; Rooms 132, 116, 112, 120

Previously used as a machine shop, the location is now used largely for storage or is otherwise
unoccupied. The two samples with the highest values at this location were approximately 40%
and 30% of the criterion level (G-12 and G-20, respectively). We con51der the beryllium on these
samples to be from naturally occurring soil.
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SUMMARY TABLE
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CFA 688; Rooms 132, 116, 112, 120

FULL RESULTS TABLE
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CFA 688; Rooms 132, 116, 112, 120

SAMPLE DETAIL TABLE
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SURVEY RESULTS and CONCLUSIONS
for
TAN 607, Room 149 (High Bay)
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TAN 607, Room 149 (High Bay)

The highest result at this location was only approximately 20% of the criterion level and all
others were negligible.
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TAN 607, Room 149 (High Bay)

SAMPLE DETAIL TABLE
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SURVEY RESULTS and CONCLUSIONS
for
CFA 633
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CFA 633, Rooms 132-136, 106, 113, 1244, 1264, 125

The building is now totally abandoned. The highest result at this location was only
approximately 30% of the criterion level and all others were negligible.
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SURVEY

CFA 633, Rooms 132-136, 106, 113, 1244, 1264, 125

SUMMARY TABLE
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EGACY BERYLL

AMINATION

CFA 633, Rooms 132-136, 106, 113, 1244, 1264, 125

FULL RESULTS TABLE
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SOACY BERYLLIUM CONTAMINATION

CFA 633, Rooms 132-136, 106, 113, 1244, 1264, 125

SAMPLE DETAIL TABLE
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SURVEY RESULTS and CONCLUSIONS
for
CFA 625; Rooms 150, 170

82



INEEL SITE LEGACY BERYLLIUM CONTAMINATION SURVEY

CFA 625; Rooms 150, 170

The highest result at this location was only approximately 25% of the criterion level and all
others were negligible.

83



GACY BERYLLIUM X

CFA 625; Rooms 150, 170

SUMMARY TABLE
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CFA 625; Rooms 150, 170

¥ SURVEY

FULL RESULTS TABLE
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{

CFA 625; Rooms 150, 170

SAMPLE DETAIL TABLE
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ALY BERYLL

S CONTAMINATION SURVEY

SURVEY RESULTS and CONCLUSIONS
for
TRA 642, ETR reactor building
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TRA 642, ETR reactor building

The highest result at this location was only approximately 25% of the criterion level and all
others were negligible.
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GALY BERYLL

TRA 642, ETR reactor building

SUMMARY TABLE
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JACY BERYLL

TRA 642, ETR reactor building

SURVEY

FULL RESULTS TABLE
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SACY BERYL

INATION SURVEY

TRA 642, ETR reactor building

SAMPLE DETAIL TABLE
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INEEL 5113

SOALY BERYLL]

SURVEY RESULTS and CONCLUSIONS
for
CFA 621
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CF4 621

The highest result at this location was only approximately 25% of the criterion level and all
others were negligible.
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CFA4 621

SOACY BERYL

AMINATION SURVEY

FULL RESULTS TABLE
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MINATK

SURVEY

CFA 621

SAMPLE DETAIL TABLE
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SCALY BERYLLIUM CO

SURVEY RESULTS and CONCLUSIONS
for
TAN reactor (LOFT)
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CONTAMINATION SURYEY

TAN reactor (LOFT)

This building has been totally abandoned. All results were negligible.
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URVEY

TAN reactor (LOFT)

SUMMARY TABLE
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AMINATIK

URVEY

TAN reactor (LOFT)

FULL RESULTS TABLE
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THON SURVEY

TAN reactor (LOFT)

SAMPLE DETAIL TABLE
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INEEL 81T ACY BERYLI

SURVEY RESULTS and CONCLUSIONS
for
PBF Reactor
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SURVEY

PBF Reactor

All results were negligible.
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RVEY

PBF Reactor
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ECGALCY BERYLLIUM (C

TION SURVEY

PBF Reactor

FULL RESULTS TABLE
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CALY BERYL

IRVEY

PBF Reactor

SAMPLE DETAIL TABLE
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SGALCY BERYLLIUM CONTAMINATION SURVEY

SURVEY RESULTS and CONCLUSIONS
for
IF 603, B-16
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IF 603, B-16

All results were negligible.
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IF 603, B-16

SUMMARY TABLE
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SGALY BERYLLIUM

SURVEY

IF 603, B-16

FULL RESULTS TABLE
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SAMPLE DETAIL TABLE

111



INEEL 8ITE LECACY BERYLLIUM CONTAMINATION SURVEY

SURVEY RESULTS and CONCLUSIONS
for
CPP 627, Shift Lab (2nd floor)
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CPP 627, Shift Lab (2nd floor)

The facility has been abandoned. All results were negligible.
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AMINATY

SURVEY

CPP 627, Shift Lab (2nd floor)

SUMMARY TABLE
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3 LECGACY BERYLL

CPP 627, Shift Lab (2nd floor)

FULL RESULTS TABLE

115



INEEL SITE LECACY BERYLLIUM CONTAMINATION SURVEY

CPP 627, Shift Lab (2nd floor)

SAMPLE DETAIL TABLE
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CALY BERYLLIUM CONTAMINATION SURVEY

SURVEY RESULTS and CONCLUSIONS
for
PBF 609, Ash Handling
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PBF 609, Ash Handling

The facility is not currently being used. This is the only location for which every sample
beryllium result was non-detected.
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PBF 609, Ash Handling

SUMMARY TABLE
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SURVE

FULL RESULTS TABLE
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HGALY BERYLLIUM CONTAMINATION SURVEY

PBF 609, Ash Handling

SAMPLE DETAIL TABLE

121



INEEL BITE LEGACY BERYLIIUM CONTAMINATION SURVEY

APPENDIX A
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551520 3

srgonne National Laboratory-we,,

Beryllium ‘C’an'trol_ Program
RES

Inventory
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Beryllium Inventory

Radiation, Fire and Safety

Picture of Area

Location | -
~ Building:
Manager:
" Phone:
‘Custodian:
Location in Building:

_ /Quanti’t‘y (lbs.) |

Chemical Composition |
' % Beryllium:

Physical Form | Article (1 Solid O Powder O Other O

Uses |

Exposed Personpel | - . - of
3, 4.
3. 6
7. . 8.
9. 10,
11. 12,
3. 14,
15. 16.
17. - 18.
19 20.
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Engineering Controls |

Administrative Controls |

Storage Information |

Comments | ~
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Beryllium Inventory
‘ Radiation, Fire and Safety

Picture of Area

Location |

Bullding: 785 wrpr

Manager: Bob_forisg

Phone: $33-v/4¢ .

Custodian: 7, f &4 iskiamen .
Location in Building: Oy _Found relin_tbe

“Quantity (Ibs) | 7g¢, '
[Chemical Cd}rnposiﬁon 1 Be
.- % Beryllium:

| Physical Form |

Gk T Solid @ Powder & Other O
e

wn‘o I.?f,; L] LW

1.

~-:1__§xp0sed—PerSan_e¥j:frj,-t».-;,g?é e

114,

' 16.

18.

20.
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Administrative Controls | —

Storage Information I p—

Comments | -
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{ Bung Wrenchs

Pipe Wrenchess

E oi'!

Monkey Wrench

* OII

| Crescent Wrenchs

l.eu

Crescent Wrench

12"

Line.ManvPIvigr

medium -

T Handle Socket _

AR 77 5

Straight Sciew Drivers

assorted

Phil_ips Screw Drivers

 assorted - -

Ball Peen Hammer

e ~roedium... .

Wire Brushs

" large

Wire Brushs

 small”

Plier

medium

Ogpen End Wrench

OpenEnd Wrenchs

7/8—15/16"

T 16_...1/2:: =

Open End Wrench

S OVeSI8"™ )L

Opeén Exd Wrench

e 3/4,;‘_13/1’6".‘_‘“”'"

Open End Wrench

Open End Wrench

e RS

Open End Wrenchs

© 1e-1 178"

Open End Wre;n_cp

1 1/16—1 14"

15/16--1 1/16"

Open End Wrench
Box End Wrerich

T116—-1/2%

Box End Wrench -

1/2-—9/16"
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O

Box End Wrench

5/8—-3-4"

i’unch

Box End Wrench 34---7/8" 1 '
Box End Wrench T8—15/16" 1
Box End Wrench V8-—31/32" 1
‘Box End Wrench 1--11/8" 1
‘Box End Wrench 11161 1/4" 1
Crescent Wrench- - - 16 !
Crescent Wrench - 12" 1.
| Crescent Wrench, . | 15" T
1 Needle Nose Plier medium 1
Straight Screw Driver * - 6 1
Straight Screw Driver - 8" 1
Seraper 114" 1
Scraper - 3" 1
[ vetgor —— - e -
1

1 P»unchf’:'“ e ot e

Punch

| Chisel- -

Chisel

1 Socket Wrench

Socket

| Socket

Sacket
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3 CONTAMINATION SURVEY

: -S'ocket

5/ "

Socket

'Socke;

34

Socket

13/16"

| Socket

7/8"

. S‘ockefc‘

15/16™

Socket 11/16™ 1
| Socket BRRYS 1
Socket L 1
Bung Wrenchs - 3
Aﬁen “Wrench - 1/8" 1
Allen Wrench 316" 1
Allen Wrench 732 ‘ 1
Allen Wrench 174" 1
;‘?&ﬂen"WrenCh‘ LTI - R &

k Allen Wrench

38°

s ”,‘5/16“. wm.:, -

Allen-Wrench

RTL (/2 LR

| Allen Wrench

12"

3 _»Eingmnchsm.__..,W. -

Fes - @8S01ted L L
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prgonne National Laboratory-wye, -

_ | Be)ylb‘um Control Ptog:ram
RFS

Sampling
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CAMINATION SURVEY

Beryillmn Surface Sampling Procedure
Purpose

To establish 8 standard procedure for sampiing of any surface area for the presenca of unbound
beryilium parnticutats.

Sampling Methods

Whatman 41/Distilad Water
Pra-packaged Respirator Cléaning Wipes
High Volume Sampler

Sampling Procedure-

MmdmemWymmsmmmdmmmmaMam A
memodsreqmrematanareatobesamp(edbadaﬁnadorapproximsted The most common area sizg
sampled Is one square foot. Afer obtaining a'sample, place it in a clean bag of contalner. Récord all
pexﬁnemdatahdudlngz!wsizeofmbcaﬂon.and physscal absewaﬂons onasampie sheet. Code
the sample and the sheet. , ,

The pérson obtai"ning the sampls: should wash thelr hands. thoroughly. befare bag!nnlng ﬂﬁsprccedurs.
Tha persan should avoid direct hand contact with any surface possibly contaminated with barylilum.
Disposatie gloves may be wom providing the same precaution is 1aken,

This method is best used on smoath suifaces due to the fragile nature of the filter when wetted. Wet the

~ filter’ with distiied watar and wipe the surface:to be sampled using wiping strokes wiiich contain any
unbound particulate towards the center of the areg. Repeatmlsstapwimasmanymsrsasisnemry
to captura the majority of this loose particulate, Thenumbarofﬁttarsusadlsatthedxscteﬁondme
individual petfamﬁngthesampﬂng. . . o

Thess wipes are fol packaged: mnisx toweie:ttas which mn ba usad on smoom samsmcoth ar frreguilar
shaped surfaces. Thess wipes hoid togethéer-much-botter than.the Whatmann fiters and are the .

~ recommandad mathod. Any pre-packaged molst wipe, compatitile. to the: apalytical digestion’
procedure, can be used. The wiping procadure is :h&aama as Wbatmann 41/distlled water,

a1 \ ! E . B vf’. . ! ..; ! ,..l..‘~ .

‘When a surfice is highly irrsguiar, or is fabric or carpet, a high volume sampler with a Whatmann 41
filter can be used %0 capture the looss particutate from the-surface. Usa the sampler as a vactuum
msslngitovarth&pre-dam«mnedareabeingsamp!ad Be certain to keep It as close as possible to the
surface without damaging the filter. Record the area size but do not record the flow rate or duration of
sampla as it Is relevant to a‘mass per unit area sample. Thismethodisnotracommendedforsmooth
or semi-smooth surfaces which can 'be wet wiped.

May 12, 1955

CLGREGOL Doc: 14777 1
Printed: 03-13.97 01:32
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Beryilium Air Sampling Procedure

Purpose

Tha purpose of this procedure is to establish consistancy in sampiing methodology and sample strateqy
development to rhinimize systernatic and random variation in sample results-

Sampling Methods
Alr sampling for beryllium ig conducted using one ar more of the following methods,

M
High volume
Lapel/parsonal
Continuous -

Non-traditional Methods
Pasticie size
Real tima manitoring

. Equipment Preparation

All sample pumps shall be ¢leaned prior to each day‘susa ‘Mping the honstng loe squipment with a
damp doth is genarany suﬁcxam'. Unplug electric: ssmp(efs ‘before cieaning (altormay szatmm)

Fitsrhdderssmﬂbenaworhavebeendaanadpﬂortam Rambéeﬁterhddmareuaaﬂywashed
using & soap solution and scrub brush, rinsed, and allowad to air dry. When not I use, cleaned, new, |
“or pra-foaded ftarholders and fitars must be Stored in a-non-production area. mssdsadust-ﬁght
endosum suchasaﬂp!cckbag.topmvmtmakcomnhaﬁon. :

Tweazarsusedto handiaﬂters shcxﬂdbedeanedbdmeachday‘s use and as needed througholit the
“airsampling day

Equipment. componants - suchassamprer aotislrrgs. fier hisady; tubing; elactric cords, extension cords,
ftorage boxas, squipment casts, stc. shall be inspectod for damage, deterioration, claanfiness stc. at the
beginning of sach work day. Specifically, High volume sampia heads must be Inspected for

daaﬁomlmdmegasmmmonmpwm!gmemdthemm Thls!rspecx!onls
nommally done during the dsaning process.

Continuoys samplers Quarterty
High Volume samplers - Quiarterly
Any repaired sampler Before Initial use
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Traditlanai Sampte Methods

A high voluma air sampler draws air through a filter at a high rate of fiow anabling the capture of
beryllium at lower airborns concentrations. The curfent vacuurmn equipment draws air through a 10.5
centimeter diameter Whatmann 41 fitar at a rata of about 200-400 lters per mintte. The common types
of air samples takan are the General Area (GA}, Breathing Zane (B2}, and Process Sample (PS).

Low Flow Meth
A!mvﬂowsamplernormaltyconssstsofalowvolumabaﬁewpmradpcnablavacuumpumpwmmo.a

micron gore size miked cellulose ester fter/cartridge calibrated 1o a sumpling rate of about 2 Lpm. The
commaen types of air samples taken are the General Area (GA) and Breathing Zone (BZ).

Aconﬁnuousairaampiermxstsofmaiewbmered vacuumpumpandafﬁtercasseﬁawbmme
flaw is regulated with a critical orffice. A typical configuration is a vacuum pump and a 25 millimeter
cdiameter Whatmann 41 ﬂter/case:tacailbrated:oaﬂowoﬁﬂtozﬂmemparmmm This method is
designed for sampling over fong periods of time, The common types of air samples taken are tha

" General Arba (GA). and Process Sample (PS).

Sample Types '
General Areg Samples

General arsa samples ara taken In tha riormal operating area arourk a specific process or activity,
Samplaes taien using the high volume method are normally obtalnaed for 30 minutes but can range from
‘about 10 minutes to ona hour In duration. Low flow samplers can be used for GA samples with
-duzaﬂonsdabomomtoaightm They are.miost ofters used in arsas whers the noisa from a high
volume sampler would badeemedumeptabte,smhaakxanoﬁca. “Samples taken using the
,_mrﬁnuousmahodammuaﬂycbtalnedfarsmmhows

Fhmaammbasctypesotgenamlareasamplea. Tha first is used to account for non-specific activity:
time such as when an operator spends time at a statlonary location such as a desk or chair. The
second type is relative to the tima in the work area surrounding a specific task or activity. This second
type is often associated with a corrasponding braazhiﬂg’msampie

Ptaeemamdtbaﬂrs:typeofgenafalaraasamp!eismmﬂnyatbfeathlngzonahaigmonaswtdor
tripod locatad:

1. At the operator's desk, chalr, ete.
2 Wharever ths operator spends timeé when not performing a speciic production task or activity.

Placement of the second type of genersl area sample should be downwind of the identified process or
activity in areas such as:

1. Nonmal paths of operator travel when ngt wearing a respirator. GA samples should not
represant emissions to which the gperator is exposed when performing spacific tasks requlring
raspim:ow protaction or specific close-in tasks narmally sampied at the opera:ors breathing . -
20n8.
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2 In an aisla or area next to the operation which is fraquamad by other ampioyess, espacially i it
- s near an operator wearing a-raspirator. . : .

a. As a general rule, a general drea sampla is obtained within six to ten feet of @ breathing zone
sampling locatioi.. o

(il ot mp
Breathing zone (82) samples are obtained within a oné foot radius of an operator’s head.

Breathing zone samples.coilected using the high voluma method are usually taken during periods of
high potantial or actuil exposure. They are oiten taken during respirator requiréd tasks. -On difficult
operitions where the activity of sampling may pose a hazard to the person sampling or being sampled
the sample may be taken at a focation equivalent to the operator's position relative to the poteritial
“$6iicS of the alrbioms beryllium:—Sample-duration should be the complate time it takes ta perform the. .
‘operaticns 6f In case of a prolonged oparation, at least five minutes. If an operation takes less than one
‘minute to perform, sampling tima should be a minimum of ona minute. :

' CAUTION: Persons obtaining air samples must always wear the required respiratory protection.
and other personal protective gear for the izsk heing performed.

_Breathing zone samplas taken using low flow samplers ars usually taken 1o be reprasantative of a
worker's exposura-d(ring an eritire work shift. Alow flow pump Is wom on a balt while the fiiter .
cartridge Is located on the person's lapel and connected to the pump with & langth of plastic tubing, It
ia rocornmendad that low flow samplers not ba used for sampling pariods for fess than one haur,
‘especially ¥ tha potential-exposure is belleve ta ba low.

Continucus samples are taken jn an area which normally represents a general area sampiing focation.
Howevsr, continuous samplers-can be used to audit equipment or areas nat generally assaciated with
an operator’s normal. path of travel. They may also be used to determine exposure potentlal befora,

-High volmna,low fiow or continuous samgpiing pumps may be used to collect this type sample. Process
- samples are usually taken within inches of 2 poteritial source to identlfy and/or assess & rata of emission
" for the contaminant being sampled. This information s used to identity sources, estimate potential worst

case expasures, and to evajuate or inftlate engineering contrals.

" Fleld Sample Procedures

1. Wash hands prior ta assembiing fiters.. Assemble fitor hoads In an area where the potential for
samplhgheadscanbemad&tmlnadvamandstomd.kxanmt;gmcomnerorp%asﬂcbag.
Thrssad tha sampling head onto the sampler. Check for binding of the filtar paper. Record the
sampier number and flow rate. Proceed to take the sample and nots the start tima to the
spcond. It Is most convenient o start and stop samplers at minute polnts.
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2 mﬂmememmmrmqmmammmmwm
unscrewing the head.” Unscraw the fiiter assembly in a horizontat posttion. Remove the fiter -
paper with clean tweezers and piit the fiter paper Into a pre-numbered cellophane bag. Grasp
fitters from only the unexpésed outar adge. Closa/seal the bag. _ o

S Flow Method

Use pra-doaded numbersd or coded filter cassettes. Clean hands before handiing cassattes. Assemble
the purmp to the fiter cassette using Tygon tubing of adequate length. Cassetts fiiter quick connect
fitings are recommended. Be certain the Tygon tubing has an adequata number of clips to faclitata the
tubing placement when sampiing dn pecpia (usual minimum is three). The inlet plug on the Titer
cassotte should not be remacved untl ready 1o begin sampling. Place the pump on the Indhvidual 4t 4
location ¢omfortable to the wearer. Provide a-belt if one is nat avaliable. Pumpy placemant should take
into account how it might Interfere with the wearar’s motions, the presence of heat or chemicals, the
‘wearing of ottisr work squipment such as tool baits, etc. Particular care must be taken when affdng the
Tygon tubing to the wearsr's clothing. Make sure the 1ubing stays close'to the body so it dossnot snag-
or posa a safety hazard. At timas pefson’s weating finer clothing may nesd to ba sampled. Care should
be taken ta avold snagging fine fabrics, Ancther option is to have the person wear an-overgarment such
as a lab coat to which the samplar can be attached. The cassetts must be attached within tha breathing
. zone of the wearar. In spacial Instances, such as welding, tha cassatte imust be placad so it remains-in
_ tha breathing zone under the welding helmiet. e :

" After taking the sample, remove the cassette and cap bath ends.
Continizous Method

_ Uss pre-icaded numbared or coded open-face fiter cassettes. Claan hands before handling cassettes.
_Assambla the pump to the fiter casselts using Tygon tubing of adequate length. Cassette filter quick

_“connect Sitings are recommanded... Ba cartain the Tygon tubing or slectrical extension cords are located
‘out of the way of produttion dctivities. Be centaln the pump is adequately secured o it cannot be
easlly dislodged posing a potential safetyhazard. . .

- All Mothods o
Recond all pertinent Information on the sﬁmpf@ng record shest noting the sampls number, date, startand
stop times, location and operation, sampler flow rate, samplé duration, and | appiicable, operator name:
and elock number. Alsp record any pertinent conditions which might Influerice the sample restits,
Nota: *Fliters which: ' '

contact an object such as hands, the person being sampled, are diectly contaminated
. by-process spray, chips etc.; : '

devdép a hole or do riot aa& during the sampling procas'&
are v a cracked cassette; ,
arg used ina pump which falled;

arg poteritially contaminated such as when a sampler is accidentally knocked over or
" struck sharply by an object;

Shall bs Discarded without anialysis
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TABLE 1. ELEVENTS APPROVED FOR ICP-MS DETERMINATION
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SURVEY RESULTS and CONCLUSIONS
For Baseline Beryllium Sampling for
MFC-775,776,782, 784
Performed on 4/21/2008-4/22/2008

Beryllium surface contamination sampling of potential legacy contaminated facilities was
conducted by ANL Industrial Hygiene personnel in 1998. The method of sampling and analysis
performed was in compliance with standards in effect at that time for beryllium. During a recent
review of these beryllium area wipe samples for surface contamination, it was identified that the
sensitivity for the analytical level of detection for the samples was 4ug/100cm?. Current wipe
sample analytical sensitivity is expected to ensure surface contamination levels are not > 0.2
ug/100cm?, which is the current level for free release in 10 CFR 850 Chronic Beryllium Disease
Prevention.

In response, the areas identified in the 1998 sampling report, MFC-775,776,782 and 784 were re-
sampled using the protocol identified in PLN-1747 “Idaho National Engineering and
Environmental Laboratory Site Beryllium Contamination Sampling and Analysis Plan”. This
sampling was performed on 4/21/2008-4/22/2008. This report gives a summary of the analytical
results and conclusions.
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SURVEY RESULTS and CONCLUSIONS
For
MFC-775

MFC-775 is also known as the Zero Power Physics Reactor (ZPPR) work room. This building
was used for assembly of experiments for the ZPPR reactor. This work included handling
beryllium and beryllium oxide plates. All beryllium wipe samples were below the analytical
reporting limit or limit of quantification. (No Pictures Available)

SUMMARY TABLE
MFC-775
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FULL RESULTS TABLE
MFC-775
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SURVEY RESULTS and CONCLUSIONS
For
MFC-776

MFC-776 is also known as the Zero Power Physics Reactor (ZPPR) reactor building or ZPPR
reactor cell. Materials used in the reactor included beryllium and beryllium oxide plates. All
beryllium wipe samples were below the analytical reporting limit or limit of quantification. (No
Pictures Available)

SUMMARY TABLE
MFC-776

172



ZEL BITE LEGACY BERYLL

FULL RESULTS TABLE
MFC-776
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SURVEY RESULTS and CONCLUSIONS
For
MFC-782

MFC-782 is a precision machine shop that in the past has handled and machined beryllium
alloys. One sample (782-18) had a detectable level of beryllium, but this level was below the
Department of Energy free release limit of 0.2 ug/100cm>. All other beryllium wipe samples
were below the analytical reporting limit or limit of quantification.

~ Sample # 782-18
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SUMMARY TABLE
MFC-782
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FULL RESULTS TABLE
MFC-782
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SURVEY RESULTS and CONCLUSIONS
For
MFC-784

MFC-784 is a storage facility for materials that were used in the ZPPR facility. Materials stored
here include beryllium and beryllium oxide. Two samples (784-08 and 784-10) had a detectable
level of berylhum but these levels are below the Department of Energy free release limit of 0.2
ug/100cm?. All other beryllium wipe samples were below the analytical reporting limit or limit
of quantification. (No Pictures Available)
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SURVEY RESULTS and CONCLUSIONS
For

ATR-670 and TRA-662

ATR-670 and TRA 662 were sampled for potential beryllium contamination during the months
of January and April 2010. ATR-670 contains the Advanced Test Reactor and associated
beryllium reflector shields (and outer shim control cylinders) configured as part of the reactor
core. Irradiated reflector shields removed from the reactor core are also stored within the
underwater storage canal within ATR-670. TRA-662 was originally designed as a receiving and
storage building. It currently serves as the "ATR Sponsors Warehouse" dedicated to ATR parts
and supplies storage and receiving and a large component machine shop. During the operation
of the Engineering Test Reactor (ETR) it was likely used to store the reflector shields prior to
core change-outs. These two locations were not included in the original characterization study
due to the controls (under water storage and crated/wrapped shields) considered to be measures
that would adequately prevent beryllium exposure potentials. The following sampling was
completed in response to allegations of beryllium contamination within these locations as
expressed by a past employee. In all cases, sampling results found levels to be well below
regulatory limits.
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