
3. RESULTS

The results from the December 1995 building characterization survey, the LANL radiological

survey, and the LA NL heryll ium surveys are presented in this section. First the metal contaminants

found atiove the LOC are presented followed by the results of each sampling survey method. Results

are discussed in the following terms:

● surface and hulk concentrations of contaminants identified in the building and their
location,

Q important visual observations noted during the December 1995 survey,

● an evaluation of potential health and safety impacts from the contaminants identified,

. radiological contamination noted during the LANL survey,

● a comparison of the LANL radiological survey with concentrations of uranium and
thorium identified during the December 1995 building characterization.

● beryllium contamination noted during the LANL survey and how these results compare to
the December 1995 building characterization survey, and

● a summary of the physical hazards noted during the December 1995 building
characterization survey.

These results are presented in the same order as Sect. 2. When a contaminant is found at a

concentration greater than the LOC, the result is bolded in the tables where the data are presented.

When a contaminant is found at gross contamination levels, it is I-mlded and shaded.

3.1 METALS OF CONCERN

As discussed in the introduction to Sect. 2, three different suites were chosen for metals

analysis: standard suite, expanded suite, and full suite. Most of the samples were analyzed for the

standard suite (i.e., beryllium, lithium, nickel, thallium, and uranium). However, a few samples

were analyzed for the fill suite of metals. which includes those available through common ICP

analysis. The full suite analysis was performed to determine whether there were any contaminants

that were not identikl during the historical review of TA-3-141. As a result of this full suite

analysis, the following elements were found at concentrations above the LOC:

● arsenic,
● barium,
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beryllium,
cadmium,
chromium,
cobalt,
copper,
lead,
molybdenum, -
nickel,
thorium,
uranium,
vanadium, and
yttrium. “

The elements that were not part of the standard suite that were found above the LOC most

often (i.e., in four or more of the full suite analyses) includes copper, lead, thorium, and vanadium.

Due to the concerns with the lead standard, it was believed prudent to examine the extent of lead

contamination in the standard suite samples. To minimize analytical costs, the lead sample results

examined were taken from previous lCP analyses and were, therefore, not validated. Because these

results were not validated. they are not included in the tables showing the standard suite analyses in

this section. However, based on the successful validation of the other standard suite metals, the lead

results may be viewed with confidence. As a result of examining this lead data, concentrations of

lead shove the LOC were found throughout the building.

Although metals other than those in the standard suite and lead were identitkd above the LOC,

the concentrations of these metals were not evaluated further except for those analyzed as part of a

full suite analysis. Further evaluation was not conducted as a cost savings measure and because it

would not effect the overall conclusions of this study; however, these additional metals should be

monitored during construction activities.

3.2 M~AL WIPE SAMPLES

The metal wipe sampling activities conducted during the December 1995 survey provide the

most significant information regarding surface contamination in the building. TO minimize the

number of samples required to adequately characterize the huikling, surface contamination areas were

categorized into five major HAs:

● exhaust ventilation system,
● supply ventilation system,
. walls,
● rotating equipment, and
● miscellaneous horizontal surfaces.
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It was also anticipated that contamination associated with these HAs would vary depending

on the processes conducted at different locations in the building. Major processes conducted in the

building were categorized as beryllium processes, radiological/general laboratory activities, and oftlce

activities. Therefore, these HAs are presented separately for each major building process area.

3.2.1 Exhaust Ventilation System

As discussed earlier, there are six exhaust ventilation systems in the building. One of the

systems is for servicing the beryil ium process area, and the remaining five service the

radiological/general laboratory areas. There are no exhaust ventilation systems for the office areas.

Beryllium Process Areas. Six wipe samples were collected from the exhaust ventilation

system in the beryllium area (i.e., new FE-1 ). One sample was taken from the outside of the

ductwork, and the other the were from inside of the duct. Sample results are summarized in Table

3.1, and the supporting analytical reports are maintained with the project tiles.

Concentrations of beryllium above the LOC were detected in tlve of the six samples. The

elevated levels of beryllium are to be expected in this system because it is used to exhaust beryllium

dust away from the work areas. Other toxic metals detected in this ductwork include !ead, lithium,

nickel, and uranium. However, only lead and nickel were found at concentrations above the LOC.

Lead was found in five of the six samples, and nickel was found once above the LOC. Beryllium

was found shove gross contamination levels in two of the samples. Gross contamination levels were

not exceeded for any of the others.

Radiological/GenertiI Lalmratory Areas. Nine wipe samples were collected from three

different exhaust ventilation systems used for controlling contamination in the radiological/general

laboratory areas (i.e., FE-6, FE-9, and FE- 10). No samples were taken from old FE-1 or FE-11.

Old FE- 1 is used main]y for the area that was outside the scope of the survey conducted by Radian,

although old FE-1 does service one small lab hood in Room 130 and has a blanked-off duct that

penetrates Room 136, which are within the areas surveyed. Old FE- 1 was diftlcult to access in

Rooms 130 and 136, so no internal samples were taken from this system. Old FE-1 is the original

exhaust system established for the old part d’ TA-3-141 that was used for processing uranium in the

early days; therefore, uranium contamination may be present. Old FE-1 WaS determined through

visual observation near the exhaust stack to not contain significant quantities of dust. However. some

dead areas within the ductwork may have accumulated dust.

FE-1 1 is used for supplying clean cool air to Room 106 and, therefore, is not truly an exhaust

ventilation system. Therefore. it is anticipated that FE-11 would be contaminated with the same

metals found on horizontal surface areas in that area of the building. Metal contaminants found on

horizontal surfwxs over the LOC in this area include beryllium and lead.
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Exhaust ventilation wipe samples were analyzed for 45 different elements. From this analysis,

14 elements were found at concentrations greater than the LOC. These contaminants include

beryllium (all nine samples), vanadium (one sample), chromium (one samples), cobalt (four samples),

nickel (one sample), copper (six samples), arsenic (one sample), yttrium (one sample), molybdenum

(one sample), cadmium (one sample), barium (one sample), lead (all nine samples), thorium (six

samples), and uranium (eight samples).

Sample results are summarized in Table 3.2, and the supporting analytical reports are included

with the project files. Elements most often found above the LOC (i.e., in at least four of the nine

samples) include beryllium, cobalt, copper, lead, and uranium. Because of the quantity of dust noted

in the exhaust vent ilat ions ystems, these areas should be considered grossly contaminated.

3.2.2 Supply Ventilation System

There are six supply ventilation systems in the building. One system is dedicated to the

beryllium process area. two systems are dedicated to the oftlce areas (one of these systems also serves

Room 126, which is outside the scope of Radian’s survey), another system serves radiological/general

laboratory areas only, another serves all areas except oftlce areas, and the last provides air for all

major building areas. Wipe samples were collected from both the inside and outside surface areas

of these systems. Outside surtace areas normally sampled were the tins on the vents. The tin area

was chosen as a sample point when it was not possible to remove the vent cover without damaging

the ductwork. The tins on the ductwork should he indicative of contamination in dust that has settled

in the room M well as contamination within the supply ductwork.

Because the source of any detected contamination on the vent fins may come from the process

area serviced by the vent, wipe sample results for the supply ventilation systems are presented by

building area. However, results are grouped by ventilation system so that contamination associated

with a given system may be differentiated.

Beryllium Process Areas. There are two supply ventilation systems that service this area.

HVA-3 is dedicated to the beryllium area, and HV-2 services this and other areas. Ten samples were

retrieved from HVA-3 (Rooms 139 and 141) and three samples were collected from HV-2 (Room

136A). All the samples taken from HV-2 and HVA-3 were from the tin areas of the vents.

However, because of how the vents were situated for HVA-3, the sampled tin areas should be more

indicative of internal contamination rather than external. These vents were facing downward, and

the portion of the tin sampled was facing upward into the ductwork. On the other hand, samples

retrieved from HV-2 are probably more indicative of external contamination and possibly some

internal u.-mtamination. These vents were faced in a horizontal direction so that dust settling in the

area could collect on all surfaces. However. the fin areas facing the most downward direction were

sampled in an attempt to approximate internal contamination.
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Sample results are summarized in Table 3.3, and the supporting analytical reports are included

in the project files. Concentrations of beryllium well above the LOC were detected in all three

samples from the HV-2 system. Concentrations of beryllium above the LOC were also detected in

three of the seven samples from the HVA-3 system. In addition, lead was found above the LOC in

one of the samples from the HVA-3 system (57 pg/ft2). The high beryllium concentrations in Room

136A indicate that the sup~ly ventilation system in this area is grossly contaminated.

Radiological/General Laboratory Areas. Three supply ventilation systems service these

areas: HVA-1, HV-2, and HV-3. A total of 7 samples were collected from HVA-1, 12 samples were

collected from HV-2, and 17 samples were collected from HV-3 servicing the radiological/general

laboratory areas. Sample results are summarized in Table 3.4. Contamination was detected above

the LOC for nickel from two of the internal samples taken from HVA- 1. In addition, lead was found

above the LOC in six samples from HV-3, two samples from HVA-I, and two samples from HV-2.

All hut two of the samples from HV-3 were taken from inside the ductwork. Therefore, it is safe to

assume that the supply ventilation systems serving the laboratory areas contain contamination above

the LOC. However, gross contaminant levels were not detected. Lead concentrations ranged from

6.6 m 215 pglft:.

Office Areas. Three supply ventilation systems service the office areas: HV-1, HVA-1, and

HVA-2. No sampies were retrieved from HVA- 1 within the oftlce areas; however, samples from

HVA- 1 were retrieved from other areas (see Table 3.4). Two of these samples taken from HVA- 1

in nonoftk areas exhibited concentrations of nickel and lead above the LOC. Seven samples were

collected from HV- 1. and three samples were collected from HVA-2. Sample results are summarized

in Table 3.5.

Lead was found at concentrations above the LOC in all three samples collected from HVA-2

and in tive of the seven samples collected from HV-I. No other elements were found above the

LOC. Therefore, the supply system to the otllce areas is contaminated with lead. However, gross

contamination levels were not detected. Lead concentrations above the LOC ranged from 81.4 to 251

pgltl~.

3.2.3 walls

Wall areasswere categorized separately because it was believed that gross contamination was

less likely to accumulate on a vertical surface, and therefore, surface contamination should be less

for this HA. Walls were sampled in all three major building areas.

Bery[lium Process Areas. Ten wipe samples were collected from the walls located in the

beryllium areas.

the samples were

F9f0110,11TSl

All samples were retrieved at elevations of 3 to 4 t? above tloor level. Three of

retrieved from Room 136A, six from Room 141, and one from Room 139. Sample
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results are summarized in Table 3.6. The three samples collected from Room 136A contained levels

of beryllium above the LOC. None of the other samples contained contaminants above the LOC.

Lead concentrations ranged from <1 to 22 pg/ff.

The sample results from the wall areas in the beryllium areas are close to what would be

expected. In general, wall sample results tend to show less contamination than samples taken from

horizontal surfaces. This is because horizontal surfaces are more conducive to dust collection. From

examining the data, it would appear that beryllium contamination on the walls in Room 136A is a

major concern, but wall contamination in Room 141 is not. The wall samples in Room 136A are

high enough to be considered grossly contaminated.

Radiological/General Laboratory Areas. Eight wipe samples were taken from the walls

located in the radi(Jlogical/general laboratory arem. None of the samples indicated contamination

above a LOC, except one sample for lead from the mezzanine area (110 pg/ti2). A summary of

results for these samples is provided in Table 3.7. Lead concentrations outside of the mezzanine area

varied from <1 to 5 pg/ff. Sample results are close to what would be anticipated. In general, wall

areas are leM conducive to dust accumulat i(m than horizontal surfaces and, therefore, demonstrate

less contamination.

Office Areas. Nine wipe samples were taken from the walls located in the offke areas.

Contamination above the LOC was not detected in any of these samples. A summary of sample

results is provided in Table 3.8. Lead concentrations varied from <1 to 19 pg/&.

Elevated concentrations of uranium were noted in Rooms 100 and 135. Room 135 is actuall y

a change room, and Room 100 is an entrance way into the main offke area.

3.2.4 Rotating Equipment

Rotating equipment was placed in a separate category because it was believed that the type and

quantity of contamination that would accumulate on this equipment are different from stationary

structures. Examples of rotating equipment includes fans, motors, and pumps. Rotating equipment

tends to Iw closer to the process where various toxic metals were handled, and this equipment often

has oil on its surfaces, allowing contaminants to adhere more readily to the equipment. These aspects

make contamination more likely. Rotating equipment was sampled in both the beryllium areas and

the radiological/general laboratory areas.

Beryllium Process Areas. Six wipe samples were taken from rotating equipment in the

beryllium areas, including Rooms 136A and 141. No rotating equipment was noted in Room 139;

therefore, no samples were taken from this room. Contamination above the LOC for beryllium was

noted for all the samples and one of the samples contained concentrations of lead above the LOC

F9CWI10.Ii-ml 3-13 WJ131%



1 z -pas aa ‘wypnb quqq PIWIKU = g

m

8“29>

8“29>

L.”89

8“29>

ZII

m

S“86

8“29>

m

LO”S

80”1=-

80’1>

61’1

80”1>

81”1

m

80”1>

LZ” I

80”1>

6LZ”0

aN

6EI “O>

m

Z6t7”0

$66”0

LZ8”0

fSL

801

6“12

$8021

(Oo) HLOZI

!)90ZI

dsozl

Otozl

VEOZI

AZOZ1

X6LII

f8Ll I

HLLI I

IIEM

lleM

IFM
l[eM

l[eM





00
m
4
m

E

00
0,

d

. v

m m
m

1+.

.

.

3

02/13/%

3-16
FW)I10.l-ml



(Room 136A). A summary of sample results is given in Table 3.9. Lead concentrations varied from

8 to 89 pglti.

Concentrations of beryll ium above the LOC were anticipated for rotating equipment in these

areas. The oil used for rotating equipment provides a convenient place for dust to accumulate.

Because the dust associated with this equipment when mixed with oil is less likely to become

airborne, these high concentrations are probably not as great a health hazard as they would be for

normal dust. However, the concentrations are above gross contamination levels and, therefore,

warrant consideration for worker health and safety during reconfiguration activities.

Radiological/General Laboratory Areas. Eighteen wipe samples were collected from

rotating equipment in the radiological/general laboratory areas. A summary of these sample results

is provided in Tatile 3.10. Five of these samples were collected from the exhaust system fans on the

mezzanine level and the remaining thirteen samples were taken from the first tloor. All the samples

collected from the mezzanine level contained metal contaminants above the LOC. In addition, one

of the samples indicated gross contamination with lead. Contaminants found above the LOC in the

mezzanine area include lead (all tlve samples), beryllium (two samples), nickel (two samples), and

uranium (three samples). Lead concentrations in the mezzanine area ranged from 280 to 1350 pg/ff.

Samples taken from the tlrst tloor contained less contamination than those from the mezzanine

area. Six of the thirteen samples contained lead above the LOC, and one sample contained beryllium

shove the LOC. Lead found shove the LOC on the first tloor ranged in concentrations from 83.2

to 300 @Y.

Based on these results, rotating equipment in the mezzanine area should be considered grossly

contaminated and, therefore, must he handled with care to protect the health and safety of the workers

during reconfiguration activities. Rtxating equipment on the tlrst tloor appears to contain

significantly less contamination; however, contamination above the LOC was still noted.

3.2.5 Miscellaneous Horizontal Surfaces

This is the largest category for metal wipe sampling. It was observed during the sampling

activity that horizontal surfaces located below 6 ft tended to have less accumulation than higher

elevated surfaces. This fact was attributed to the more frequent cleaning conducted for the horizontal

surfaces that are readily accessible. Based on this observation, it was assumed that the elevated

surfaces were more Iikely to show historical contamination and lower surfaces were Iikely to show

recent contamination. In addition, surface areas on equipment where powdered metals may be

handled were believed to contain additional contamination. Therefore, this category is presented in

terms of surface elevation height above 6 ft and below 6 ft and in terms of equipment surfaces.
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Beryllium Process Areas. Nine wipe samples were collected from horizontal surtaces in the

beryllium area (i.e., Rooms 136A, 139, and 141) at elevations above 6 tl. No samples were gathered

at elevations less than 6 ft or for equipment because of the large quantity of historical data available

for this type of sample. Historical data for the beryllium are presented in Sect. 3.7. Results for

samples collected at elevations above 6 tl are given in Table 3.11.

Concentrations of beryllium above the LOC were detected in all samples col!ected from this

area. In addition, concentrations of lead were found above the LOC in two of the samples. The

concentration of beryllium detected in Room 136A was well above gross contamination levels and

will, therefore, warrant special considerateion for worker health and safety during reconfiguration

activities. Lead sample results ranged from 9.5 to 66 pg/ft2.

Radiological/General Laboratory Areas. Bawd on visual observations on accumulated dust.

these areas were sukxiivided into three categories: horizontal surfaces less than 6 fi above the floor,

horizontal surfaces greater than 6 ft, and horizontal surfaces on equipment. A total of 48 samples

were collected from these three categories and included Rooms 103, 130, 136, 137, 144, 148, and

150. Sample results are summarized in Tables 3.12 through 3.14. Toxic metal concentrations above

the LOC were noted within ail three categories.

Six samples were collected on horizontal surfaces less than 6 tl above the tloor. Toxic metals

at concentrations above the LOC were noted in three of these samples. A sample collected from an

electrical outlet in Room 106 exceeded the beryllium LOC, and two samples collected from a window

sill in Room 148 and from an electrical outlet in Room 150 exceeded the LOC for lead. Lead

concentrations varied from 4 to 88 pg/ti.

Twenty-one samples were collected on horizontal surtaces greater than 6 ft above the tloor.

Toxic metals at concentrations above the LOC were noted for ten of these samples. One of the

samples was contaminated with beryllium and lead, and the remaining nine were contaminated with

lead. Thorium was also analyzed for sample 1214T with a result of 2.3 pg/fL, which is below the

LOC. Lead concentrations varied from 3 to 1122 pg/ftz. None of the metals found were above gross

contamination levels; however, one of the lead samples was close. (Gross lead contamination is

defined as >1160 pg/ft2.)

Twenty-one samples were collected from the horizontal surfaces of equipment. Toxic metals

at concentrations above the LOC were noted with 12 samples. One sample contained beryllium

contamination above the LOC, and the remaining 11 samples were contaminated with lead. Thorium

was also anal yzed for sample 1215W (bus bar in Room 136) with a result of 11 pg/~, which is

below the LOC. Lead concentrations varied from 6 to 480 pg/fY except for one sample containing

gross contamination of 2380 pg/ftz. Because gross contamination was detected for lead in this area,

consideration of the lead standard may he necessary to protect the health and safety of the

dismantlement workers.
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Office Areas. B~tionvisud obsemations ofaccumulatti dust, these aremweresuhdividti

into two categories: horizontal surfaces less than 6 ft and horizontal surfaces greater than 6 ft. A

total of21 samples were collected from these two areas and incIuded Rooms 100, 102, 110, 112,

113, 116, 133, 135, 138, 140, and 146. Sample results are summarized in Tables 3.15 and 3.16.

Toxic metal concentrations above the LOC were noted in the areas higher than 6 ft but not in areas

less than 6 fi. Contamination above the LOC was noted for 11 of the 18 samples taken from above

6 fl in the office areas; however, gross contamination was not detected with any of the samples. Four

of the samples were contaminated with beryllium and lead, one sample was contaminated with

beryllium only, and the other samples were contaminated with lead. Lead concentrations varied from

8 to 12 pg/ft2 in the areas less than 6 ft and from 12 to 296 pg/ff in the areas greater than 6 ft. This

level of contamination is significant enough that it should be addressed during demolition activities.

3.3 PCB WIPE SAMPLES

Oil stains were observed at seven locations in the building. Wipe samples were obtained from

all seven of these areas to determine the presence of PCBS (including QC samples, a total of nine

samples were collected). Results from this analysis are shown in Table 3.17. PCBS were not

detected in any of the samples. This information, along with the very few numtier of oil stains noted

during the survey, indicate that PCBS should not he a concern for the dismantlement crew during

reconfiguration activities.

3.4 BULK DUST SAMPLES

Bulk dust samples were collected from tlve of the six exhaust ventilation systems in TA-3-141.

No dust samples were collected from FE-1 I because it was not used for contaminant removal from

equipment as were the other exhaust ventilation systems. FE- 11 was used for tittering and cooling

air for Room 106.

It was noted through visual observations that FE-9 contained the most dust, and therefore, an

adequate sample was e~sy to obtain from this system. Visual observation also noted significant

quantities of dust in FE-6 and new FE-1. Very little accumulated dust was noted in the FE-10

ventilation system and old FE- 1. Based on visual observation above, FE-6 and FE-1 should be

considered grossly contaminated.

A total of five bulk dust samples were collected from these five exhaust ventilation systems,

including one from new FE-1, FE-6, and FE- 10 and two from FE-9. Old FE-1 was not sampled due

to difficulties with accessing the system and inadequate quantities of dust in areas that were

accessible. Because these samples should provide a good historical perspective on contaminants,
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these samples were analyzed for the full suite of ICP elements. In this manner, any unknown or

possibly problematic elements should be detected.

It was anticipated that contamination associated with these different systems would vary

according to the processes they served. Both FE-6 and FE- 10 serve radiological areas; therefore,

higher levels of uranium and thorium were expected in these systems. FE-9 served a number of

fhrnaces, and therefore, higher quantities of accumulated dust were anticipated as well as a large

variety of metals. The new FE-1 was expected to have high concentrations of beryll ium but not other

metals because its primary purpose is servicing the beryllium area.

All metals included in the standard suite except thallium and lithium (i.e., beryllium, nickel,

and uranium) were found at concentrations above the LOC. Other metals detecttxl above the LOC

include arsenic, barium, cadmium, cobalt, copper, lead, thorium, and vanadium. Therefore, health

and safety concerns with these metal dusts should also be considered during reconfiguration activities.

Exhaust systems new FE- 1, FE-9, and FE- 10 contained contaminants above gross

contamination levels. Because of the quantity of dust that may be present in these systems, it is

recommended that all exhaust systems be treated as grossly contaminated. A metal that was initially

thought to be a concern included thallium. This metal has not been found over the LOC in the bulk

dust samples or any other samples collected from the building.

Because of the visual appearance of a graphite-1 ike material in the exhaust ducts, samples were

also analyzed for ignitability and total organic carbon to assess whether this material is graphite.

Total organic carbon results were greater than 38%, and the ignitability flash point was greater than

140”F. These results provide additional support to classifying this material as graphite contaminated

with metals. This conclusion is also supported by historical use of graphite in these systems.

Bulk sample analysis rmults are shown in Table 3.18. Information gathered while collecting

these samples is included in Appendix A.

3.5 ROOF SAMPLES

Roof samplw were collected from five different areas that could be impacted by the exhaust

ventilation system to determine whether any contaminants within the roofing material exist at

concentrations above a LOC. Areas sampled that were thought most likely to be contaminated

included locations near three exhaust vents and two locations near roof intake vents. Except for

relatively nontoxic metals such as aluminum, calcium, and magnesium, no contaminants were

detected above the LOC except thorium and one sample for vanadium. The LOC associated with

aluminum, calcium, and magnesium is h~sed on their effects as a nuisance dust. Therefore, if

detected below the ACGIH TLV of 10 mg/mJ, there should be no problems with these contaminants.
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In a similar manner, the concentration of vanadium in sample 1139T (near exhaust vent FE-9) was

close enough to the LOC that it should not cause any health and safety concerns as long as the

ACGIH TLV for nuisance dust is met. A summary of these sample results is given in Table 3.19,

except for PCBS. Samples collected for PCB analysis did not contain detectable quantities of PCBS.

Based on these few samples, it does appear that the exhaust vents influence contaminant

concentrations on the roo~ hut probably not to a great enough extent to impact worker health and

safety during roof removal activities. It is recommended that radiological monitoring be performed

during construction activities to ensure the thorium DAC is not exceeded.

Because the majority of the contaminants associated with the roofing material are probably

bonded within the roof matrix, the possibility of any contaminant becoming airborne at concentrations

above any TLV is considered unlikely.

3.6 PAINT SAMPLES

Nine different colors/textures of paint were observed in TA-3-141. Figure 3.1 denotes the

locations of the different colors for the major painted areas. All nine of these areas were sampled,

and the results are summarized in Table 3.20. In eight paint colors, lead was found above the LOC.

Because lead is probably part of the paint formulation, all eight paint colors should be considered

contaminated with lead. In addition, four of these eight samples contained gross contamination levels

of lead. The one sample that did not contain lead concentrations above the LOC was contaminated

with beryllium. Because the beryllium is probably encapsulated and not part of the paint formulation

(see QC sample 1008A), this paint color (floor gray) is probabl y not contaminated in many areas of

the building.

Because the majority of the contaminants are bonded with the paint, it is highly unlikely that

any of the contaminants found shove the LOC will become airborne unless a grinding, abrasive

blasting, or similar operation is used to remove the paint. Therefore, the contaminants noted in the

paint should not present a health concern if the paint is left in place or removed using a method that

minimizes airborne concentrations.

One surprise noted with these samples was the high concentration of uranium detected in one

of the samples. This particular sample came from an electrical conduit located near a light switch

within a hallway considered part of the oftlce area (i.e., Room 133). It is possible that this uranium

was spread to this area through human contact. If this is true, it raises the concern of other areas that

may have uranium contamination (which may be painted over) inadvertently spread through human

touch, particularly during early operation at the facility.
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Fig. 3.1. Locations of paint colors by room number.
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3.7 PERCHLORATE

Personnel currently working in TA-3-141 and retired personnel were interviewed to determine

the use of perchloric acid in the building. As a result of these interviews, the perchloric acid

questionnaire (i.e., Fig. 2.1 ). No evidence of perchloric acid use with any of the lab hoods could

be established as a result of these interviews. In addition to the interviews, the lab hoods were

visually inspected for evidence of perchloric acid use. No evidence supporting perchloric acid use

was noted. Later when samples were retrieved from the ductwork, no evidence of perchlorate

crystals could be found. Based on the interviews and observations, it was concluded that there is no

perchlorate risk associated with the lab hoods or exhaust ductwork.

3.8 PHYSICAL HAZARDS ASSESSMENT

A number of potential physical hazards were noted during the survey of TA-3- 141. This

survey was conducted by room number rather than major building area due to the wide variation of

materials/equipment maintained in the rooms. As a result, 26 different rooms were surveyed. The

detailed results of this survey are included in Appendix B. This appendix may also be used as a

detailed list of physical hazards that should be considered when working in each room.

Six classes of physical hazards were identified: confined spaces, electrical hazards, fall

hazards, heat stress concerns, elevated work areas, and other physical hazards within each room.

The number and type of physical hazards noted for each class within each room are provided in Table

3.21.

Confined spaces were observed both inside the building and areas adjacent to the building.

The location and a description of these confined spaces is provided in Table 3.22. The major

electrical hazard identified wa.. ensuring that the appropriate lockout/tagout procedures were followed

when removing energized equipment. Because this is a concern in all areas of the building and

should be a standard construction practice, it was not included in the table. Other electrical hazards

identified included unidentified circuits in control boxes and exposed bus bars and conduits.

The observed fall hazards were associated with unlevel floors, missing guardrails/handrails,

deficient ladders, poor lighting, and other room-specific observations. Heat stress concerns were

usually associated with working near steam lines and the building roof during the summer months.

The major concern with elevated work included elevated systems/equipment that will probably be

removed during the reconfiguration. The removal of this equipment will require scaffolding and/or

ladders. Other typical hazards identified included the presence of pressurized systems, major

lockout/tagout concerns, defective building components, congestion, unguarded rotating/moving

equipment, and other room-specific hazards.

F9mllo.11-rsl 3-38 02213/%



—

x
1— —

x
—

UO!$8AOWJ 8U!Ml~ pJIWRH xl x xl x
—

—

x

x

x

x x x
—

—

x
—

x
—

—

x
—

x
—

x x x x
—

x

x
—— —

~
—

x
—

x
—

—

x
—

x
—

—

—

—

x’
—

x

JUasaxlSpmmq Jaq\o

ynoihrlflnoqxrq

x
—

x
—

x

—

x
—

x

x x x x xx x x
— —— —

wals,fs paqlnssa.ld

Spxmq pm!s.fqdJaqJo

x x xx x x x x x
— —

—

x
—

x
—

— — —

—

x

—— —

xuo!]vAouaJ Supnp pJ?ZRH x x x x x

x

x x x x x
— — — —

x x x xx x x x x x x
—— —

—

x

— — —

—

—

—

—

x
—

—

—

—

UO!#rAOUaJ 8Uunp pJtWRH

sa!3ua!3yp Jaqlo

UO!#?[!~UaA JOOd/R3JW ~JOM ~OH

xx
—

—

x

x x
— — —— —

— — — —

x
—

—

x
—

x
—

x
—

x
—

—

x

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

x xx
— — —

— — — —

x
— — —

So!mla!wyp Jaqlo
— — — —

—

—

—

—

—

— .

—

—

—

—

—

—

—

—

—

— — —

—

—

— —

— —— — —

—— — —

— — — —

—

—

—

—

—

x
—

8u
E
G

—

— — —

—

— — —

—

—

—

—

x

x
— —— —

— —— —

——

—

x
—

2
0

—

C-4

—

x
—

4
0

—

m
m

x xx

00
Y0— !-1

m



.

—

—

x Plo I-m
—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

— —

—

—

.

—

—

—

—

— — .

—

—

—

—

—

— — — —

—

—

—

—

—

— —
81x

— — — — —
x 81

— — — — — —
asnoH

la]l!~ ,\\aN I-g~x 81
—

—

—

— —

—

—

—

—

—

—

—

—

—

—

—

— — — —

—

—

— — —
81

— — — — — —
1831U8qWJA4x 81

— — — — — — — —

x x 1(

x SSWOJd o

x x SSWOJd 8
— —

—

—

—

—

— —

—

—

—

—

—

—

—

—

—

—

—

—

— — —

—

—

— —

—

—

— —

—

—

—

—

7(—

— —
x 9

— — — — — — —
x b

. — — — — — —

x x x z
— —

x x x x x I

x x o

— — — — — — —



Table 3.22. Confined spaces for TA-3-141 and surrounding locations

Location Description Comments

141-126

141-144

141-136A

141-208

141-248

141-248

141-248

141-248

141-Mezzanine

141-Roof

Outside, SE
comer of 141

Outside, E side of
141

Outside, W side
of 141

Outside, W side
of 141

Outside, W sick
of 141

Outside, N side of
141

Outside, N side of
141

Blue vessel

Baking furnace

Plwrm spray chamber

Supply system, labeled HV-1

Supply system, IabelexiHV-2

Supply system, labeled HV-3

NW comer of room, exhaust system,
FE-9

South end of building along east
wall, exhaust system, FE- 10

New FE- 1 HEPA filter system

Supply system

Exhaust system, FE- 1 and FAR-1

Hatch to electrical system

SM-74, pit

Pit for cooling water

Manhole

Bag filter, SG-1

Exhaust ventillatirm fan housing,
FE-6

6 x 2 ft diameter

opening -18 in. diameter, vessel to be
discarded

Smaller doors are cofnined spaced, two
larger doors not considered confined spaces

Smaller doors are cofnined spaced, two
larger doors not considered confined spaces

Two systems with openings

Radioactive liquid waste line

80 ft W of building

Access by ladder
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3.9 HISTORICAL DATA

Past surveys have been conducted in TA-3-141 to determine contamination levels for

beryllium, lead, and ionizing radiation. Swipe samples and air samples for beryllium analysis were

collected between July 19 and October 30, 1995, from the beryllium areas (swipe samples collected

on October 30, 1995, were also analyzed for lead content). In addition, radiological surveys using

smear samples were conducted on August 19, September 2, and October 14, 1995. Swipe samples

indicated the consistent presence of beryllium contamination in the beryllium areas, and the

radiological surveys indicated consistent contamination in Rooms 136 and 150. More detail on the

results for the beryllium surveys is provided in Sect. 3.7.1, and the radiological survey results are

given in Sect. 3.7.2.

3.9.1 Historical Beryllium Surveys

Six surveys for the presence of beryllium were conducted between July 19 and October 30,

1995. Two of the surveys were for determining air concentrations of beryllium, and the remainder

were for estimating beryllium and lead surface contamination in the beryllium areas.

Air Surveys. A total of 24 air samples were taken, including 22 personal and 2 area samples

from the beryllium processing areas. The 22 personal air samples were taken from six operators

performing various activities in Rooms 136A and 14I through two separate studies. Without

respiratory protection, three of the six operators would have exceeded the allowed time-weighted

average (TWA) 1imit for an 8-hour work day (two operators during the first study and one during

the second). The TWA (0.09 pg/ms) for the operator who restricted work to Room’ 14I did not

exceed the Iimit. Results for the two area air samples that were taken in Room 136A were Mow

the TLV (O.1 and 0.13 pg/mq). A summary of the air survey results is provided in Table 3.23.

Table 3.23. Summary of beryllium air concentrations in beryllium process area..

Number Concentration (w@)
Collection Room of

date number samDIes Range Median Average

July 19, 1995 136A 6 1.76 -58.2 16.4 6

July 19, 1995 141 2 0.09-0.35 0.22 0.22

Aucust 14-17. 1995 136A 15 0.1-59 2.33 13.57

Note: TWA must be <2.0 pg/m3 for an 8-hour work day.
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Surface Contamination Surveys. Most of the historical swipe samples taken were from

miscellaneous horizontal surfaces at elevations under 6 ft and on equipment. Between August 16 and

October 30, 1995, 87 beryllium swipe samples were collected from Rooms 136A, 139, and 141 in

the beryllium areas. A summary of the results from these surveys is contained in Table 3.24. As

indicated in the table, surface contamination with beryllium is often above the limit of concern.

Therefore, it must be assumed that these areas are contaminated with beryllium when conducting

reconfiguration activities.

Table 3.24. Summary of beryllium surface concentrations in beryllium process areas

Number Concentration @g/ft?
Collection Room of

date number slirriDles Range Median Average

August 16, 1995

August 16, 1995

August 16, 1995

August 18, 1995

September 1 and 5, 1995

September 1 and 5, 1995

!kptemher 1 and 5, I995

October 30, 1995

October 30, 1995

October 30, 1995

136A

139

141

141

136A

139

141

136A

139

141

15

3

5

25

14

3

5

12

3

4

31-24,000

1.8 -9.3

13-290

0.14-100

1.2-530

0.13-0.72

1.1 -2.9

1.6-300

0.11-0.61

0.71 -8.7

500

7.5

92

7.0

2.6

0.54

15

32

0.35

1.2

2500

6.3

140

1.4

86

0.46

1.4

73

0.36

3.0

Note: LOC for beryllium is 1.9 pg/ftz.

From examining this table, it is noted that concentrations of beryllium were found above the

LOC (i.e., 1.9 pg/ft”) in all rooms associated with the beryllium area. Concentrations in Room 136A

were found to be consistent y above the LOC; however, beryllium concentrateions in the other rooms

were otlen below the LOC, and most of the samples in the transition room (i. e., 139) were below

the LOC.

These findings are consistent with those measured during the December 1995 survey in Rooms

136A and 141. In Room 139 the beryllium concentrations found during the December 1995 survey

were significantly higher. It is believed this is because the December 1995 samples were gathered

from higher areas that are not cleaned as frequently as lower surfaces. During the December 1995

suney, the average beryllium concentrations were 2900 pg/ft2 in Room 136A (as compared to

966 pg/t?c for the LANL survey), 16 pg/fts in Room 141 (as compared to 29 pg/ti for the LANL

survey), and 41 pg/fts in Room 139 (as compared to 2.4 @Y for the LANL survey).
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In addition to the beryllium survey, 17 swipes collected on October 30, 1995, were also

analyzed for lead. The results for these analyses are summarized in Table 3.25. As can be seen, the

surface concentration for lead is consistently below the LOC.

Table 3.25. Summarv of lead surface concentrations in bervllium mocess areas

Number Concentration @g/fF)
Collection Room of

date number SXUnDkS Range Median Average

October 30, 1995 136A 12 <0,5 -4.3 0.70 1.2

October 30, 1995 139 3 <0.5- 1.9 1.9 1.4

October 30, 1995 141 4 <0.5-0.70 <0.5 0.36

Note: When calculating averages, less than valuw were assumed to be equal to one-half their value.

As can be seen from examining the table, all lead concentrations were found to be much less

than the LOC for lead (i.e., 46 pg/ftz).

3.9.2 Hktorical Radiological Surveys

The most recent radiological survey for TA-3- 141 was conducted on three days: August 19,

September 2, and October 14, 1995. The initial survey conducted on August 19, 1995, examined

the floor of the entire building and the walls in some of the offke areas located at the south end of

the building. The survey conducted on September 2, 1995, examined the remainder of the walls that

were not surveyed on August 19, 1995. The last survey conducted on October 14, 1995, examined

miscellaneous surface areas within the controlled areas (i.e., Rooms 136 and 150) and miscellaneous

surface areas on the mezzanine (i.e., Room 248). Low-1evel contamination was noted in the

controlled areas, especially Rooms 136 and 150, and a few areas with detectable contamination levels

were noted elsewhere; however, no contamination was detected in most rooms of the building.

The radiological survey was not conducted for the same HAs that were characterized during

the survey performed by Radian. The HAs examined during the radiological survey included tloors,

walls, and miscellaneous surfaces. The results from this survey are summarized in Table 3.26. The

information provided in this table is presented by building area for comparison purposes with the

survey conducted by Radian.

In order to compare radiological survey results with results from the toxic metals survey, it

is necessary to convert disintegrateions per minute (dpm)/ 100 cmz into pg/ 100 cmz. If it is assumed

that all the activity is in the form of depleted uranium (i.e., ‘sU), then 1 pg of uranium is equivalent

to 0.74 dpm a and 1.48 dpm ~. On the other hand, if the activity is due totally to highly enriched

uranium (i e ‘U), then 1 pg of uranium is equivalent to 4.8 dpm a or (3. In either case, if only. .>
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—

a relative comparison is desired (i.e., within an order of magnitude), then dpm may be compared

almost directly with pg in the case of uranium.

Detectable uranium concentrations in the metal wipe samples collected by Radian ranged from

38 to 383 pg/ff (4.1 to 41.2 pg/100 cm?. These values are approximate y within the same range

as those determined in fie radiological survey, except for radiological smears taken from

miscellaneous surfaces in the controlled areas. These smears showed significantly higher

contamination than samples gathered during the survey conducted by Radian. The primary reason

for this is probably the types of surfaces sampled. Surfaces sampled in the controlled areas during

the Radian survey were more oilen from building structures such as the tops of lights, vents, and

shelves where dust tends to accumulate. During the radiological survey conducted by LANL, most

of the surfaces sampled in the controlled areas were associated with equipment where uranium had

been handled.

Another difference noted when comparing the two surveys is that uranium was detected more

often in the general laboratory areas through the survey conducted by Radian than through the LANL

radiological survey. During the LANL radiological survey, only 26 out of 482 samples indicated

detectable levels of radioactivity in the nonradiologica] general laboratory areas. However, during

the survey conducted by Radian. uranium was detected above the LOC for 23 out of 48 samples.

The reason for this discrepancy is probably because of the two different sampling approaches used

by Radian and LANL. During Radian’s survey, the focus was on sampling areas most likely to he

contaminated. This included many locations higher than 6 ft from the floor because these areas are

probably cleaned less often. On the other hand, LANL’s survey focused on sampling areas near

work areas where personnel are most Iikely to he exposed. Nearly all of these areas surveyed by

LANL were located less than 6 ft from the tloor.
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