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This report summarizes three sampling and analysis events. Sludge composition and 

properties are based on two core samples taken from the tank in 1985 and two auger samples 

taken in March 1995. The tank was also vapor sampled in August 1995. The data from the 

1985 sampling event are considered to be highly representative of the waste currently 

because there have been no transfers to or from the tank since 1977. Because these samples 

were taken before the data quality objective (DQO) process was implemented, the resulting 

data do not fully satisfy the recent requirements for safety screening. The 19,95 samples 

were taken and analyzed in accordance with the Tank Safety Screening Data Quality 

Objective (Babad and Redus 1994). 

The energetic behavior of the waste is quite low, as determined by differential scanning 

calorimetry (DSC) on the 1995 auger samples. They exhibited no exotherms. The total 

organic carbon (TOC) derived from the 1985 samples is 2,290 microgram of carbon per 

gram, which is approximately 0.2 percent wet weight or 0.4 percerit dry weight. These 

concentrations are well below the 5 percent TOC ( dry weight) criterion established by the 

organic safety program (Babad et al. 1994). The waste is estimated to be 30.3 percent to 

39.2 percent water by weight, as determined by thermogravimetric analyses of the 1995 

auger samples; and 55.5 percent based on the Historical Tank Content Estimate for the 

Northwest Quadrant of the Hanford 200 West Areas (Brevick et al. 1995). Both these 

percent water values are above the 17 percent criterion specified in the safety screening 

DQO. Based on results from the 1985 sampling event, the heat generated by the 

radioactivity in the tank is estimated to be 306 Btu/hr (89.8 watts) which is below the 

ES-5 
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40,000 Btu/hr (10,000 watts) criterion for a high-heat load tank classification. The 

temperature of the tank has ranged from 12.2 and 30 °C (54 and 86 °F) during the period 

from June 1975 to January 1995. The total alpha activity in the tank is less than 0.03 

microcuries per gram, which is four orders of magnitude lower than the criticality safety 

criterion. The flammable gas concentration measurement in the tank vapor space was 

0 percent of the lower flammability limit, which satisfies the safety screening criterion. 

Based on this information, the waste does not appear to have immediate safety concerns. 

The characteristics of tank 241-TY-106, physical properties, best estimates for the chemical 

and radiochemical composition, and the total tank inventory of the sludge in the tank are 

summarized in Table E-1 and Table E-2. These estimates are from 1995 and 1985 sampling 

events. The sludge contains high concentrations of iron, sodium, silicon, and uranium. 

Concentrations of nitrate and sulfate are also high. These results are consistent with the 

expected composition of the waste based on its history, which included transfers of uranium 

recovery waste and additions of diatomaceous earth (Si<Ji). 

REFERENCES 

Babad, H. and K. S. Redus, 1994, Tank Safety Screening Data Quality Objective, 
WHC-SD-WM:..SP-004, Rev. 0, Westinghouse Hanford Company, Richland, 
Washington. 

Babad, H., S. M. Blacker, and K. S. Redus , 1994, Data Quality Objective to Support 
Resolution of the Organic Fuel Rich Tank Safety Issue , WHC-SD-WM-DQO-006, 
Rev. 0 , Westinghouse Hanford Company, Richland, Washington. 
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1.0 INTRODUCTION 

This tank characterization report overviews single-shell tank 241-TY-l 06 and its waste 
contents. It estimates concentrations and inventories for waste components based upon the 
latest sampling and analysis activities and background tank information. The results of the 
three most recent sampling events associated with Tank 241-TY-106 are presented. In 
March 1995, two auger samples were taken for analysis in accordance with the Tank Safety 
Screening Data Quality Objective (Babad and Redus 1994). In 1985, an attempt was made to 
take seven core samples from Tank 241-TY-106 in 1985; however, a quantity of waste 
sufficient for analysis was obtained from only two of these cores. In August 1995, vapor 
sampling was performed in support of the Tank Safety Screening Data Quality Objective 
(Babad and Redus 1994). 

Tank 241-TY-106 was filled to near capacity in 1954 with uranium recovery waste; no more 
transfers occurred until 1959. In 1959, it was discovered that the tank was leaking and 
supernatant waste was pumped to other tanks in the 241-TY Tank Farm. From 1959 to 
1972, no transfer activities were conducted. In 1972, diatomaceous earth was added to the 
tank to stabilize any remaining liquid. The tank is no longer in active service and presently 
contains sludge left behind by the uranium recovery waste. The diatomaceous earth most 
likely exists as a thin layer covering the sludge. The concentration and inventory estimates 
reported in this document reflect the current composition of the waste based upon available 
data. This report supports the requirements of the Hanford Federal Facility Agreement and 
Consent Order, milestone M-44-08 (Ecology et al. 1994). 

1.1 PURPOSE 

The purpose of this report is to summarize the information about the use and contents of tank 
241-TY-106. When possible, this information will be used to assess issues associated with 
safety, operations, environmental, and process development activities. This report is also a 
reference point for more detailed information about Tank 241-TY-106. 

1.2 SCOPE 

The 1985 core samples were taken as part of the development testing of sampling equipment 
designed to take full-depth samples (cores) from single-shell tanks (SSTs). Following 
extended testing with simulated SST waste, initial testing and application of the equipment to 
actual SST waste was undertaken in the 241-TY Tank Farm. The 241-TY Tank Farm also 
was sampled to provide waste characterization to support the proposed dome-fill test. This 
was based on the idea of filling SSTs with suitable material to minimize the effects of 
eventual dome collapse (Weiss 1986). The samples were analyzed for metals, anions, and 
radiochemical constituents. 

1-1 
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The auger and vapor samples taken in 1995 were obtained in accordance with the Tank 
Safety Screening Data Quality Objective (Babad and Redus 1994). Sampling and analysis 
activities are focused on either verification of the non-Watch List tank status or identification 
of any unknown safety issues associated with the tank. 

1-2 
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3.0 TANK SAMPLING OVERVIEW 

This section describes the three sampling and analysis events associated with 
tank 241-TY-106. The most recent sampling events took place in August 1995 when the 
tank was vapor sampled, and in early March 1995 when two auger samples were taken and 
analyzed, in accordance with the Tank Safety Screening Data Quality Objective (Babad and 
Redus 1994) and the Tank 241-TY-106 Characterization Plan (Schreiber 1995). Two core 
samples were taken from the tank in 1985, and the waste material was analyzed for chemical 
and radiological constituents. 

3.1 DESCRIPTION OF SAMPLING EVENT (1995) 

Two samples were taken from the tank by using a 20-inch ·auger. The first auger sample 
was removed from riser 6 (sample# 95-AUG-011) on March 2, 1995 and consisted of 
84.55 grams of sample. No drainable or liner liquid was recovered, and most of the sample 
was contained on flutes 11 through 19. The second auger sample was removed from riser 7 
(sample # 95-AUG-010) on March 3, 1995 and consisted of 68.97 grams of sample. No 
drainable or liner liquid was recovered, and most of the sample was contained on flutes 17 
through 10, with a thin coating of what appeared to be the same material on the outside of 
flutes 1 through 16. The drill string dose rate for riser 6 was 250 milliroentgens per hour 
(mR/hr) and for riser 7 the dose rate was 175 mR/hr. Recoveries were less than 
100 percent; otherwise, no problems related to the sampling event were noted. The auger 
has 19 flutes with flute 1 being located at the shaft and flute 19 at the tip. 

3.1.1 Sample Handling (1995) 

The two samples were received at the 222-S laboratory on March 3, 1995; extrusion took 
place on March 8, 1995. Photographs were taken of the extrusion but were not provided 
with the data package. The subsampling scheme and visual observations of the samples are 
given in Table 3-1. The material from riser 6 was split into upper and lower subsamples 
based on an observed change in the color of the waste. The three subsamples were 
homogenized prior to analysis. Each subsample was analyzed for differential scanning · 
calorimetry (DSC), percent water, and total alpha. A flow diagram of the entire process is 
shown in Figure 3-1. 

3-1 
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NA 

NA 

NA 

lllD 

lllC 

NA 

NA 

NA 

161C 

NA 

solid 

drainable 
liquid 

core 
composite 

solid 

solid 

solid 

core 
composite 

Insufficient sample for analysis. A very small amount of 
waste was stuck to the sampler bottom. The white and 
brown waste resembled diatomaceous earth. 

Insufficient sample for analysis. A small amount of material 
was stuck to the sampler bottom. It was a white, yellow, 
crumbly solid with brown flecks. 

The sample was very soft at the bottom, grading to quite 
firm at the top. Two distinct solid phases were discernible. 
The top portion appeared gray in the bot cell. When 
removed, it was light brown, dry, and flaky. The bottom 
portion was dark reddish brown and "mushy." Some 
"chunks" were noted in the bottom portion'. 

Insufficient sample for complete analysis. A light yellow 
aqueous solution. 

The extrusion was split lengthwise, and one side was blended 
for the composite. A smooth, medium brown material with 
small chunks resulted. 

Insufficient sample for analysis. The sample was grayish and 
hard with what appeared to be a brown leaf imbedded in it. 

Insufficient sample for analysis. Similar material to sample 
number 141. 

The waste appeared very similar to sample number 131: top 
portion gray, bottom brownish. The phases were more 
smeared together than in sample 131. The two solid phases 
were not separated. When removed from the hot cell, the 
gray portion appeared light brown in color and was dry. The 
lower portion appeared brown with black flecks in it. One 
5/8 inch by 1/2 inch dark gray "rock" was removed from the 
lower section (4.7 g). 

The blended sample (all of both solid phases) appeared 
medium brown, contained black grit, and was fairly dry . 

1Weiss, R. L. and B. M. Mauss, 1987, Data Transmittal Package for 241-IT-106 Waste Tank 
Characterization, SD-RE-TI-181, Rev. 0, Rockwell Hanford Operations, Richland, Washington. 

3.3 DESCRIPfION OF VAPOR SAMPLING EVENT (1995) 

The tank vapor space was sampled on August 28, 1995, using a combustible gas meter in 
accordance with work package WS-95-00184 . Sampling was performed through riser 7 at 
approximately 3 ft above the waste surface (40 ft below the top of the riser). Tubing was 
lowered into the tank vapor space to the specified sampling depth, the tubing was purged, 
and the combustible gas meter reading was recorded. 

3-6 
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4.0 ANALYTICAL RESULTS 

4.1 OVERVIEW 

This section summarizes the analytical results from the sampling events and provides 
concentration and inventory estimates for measured analytes. The data used for these 
estimates were obtained from the 1985 and 1995 sampling events (Weise and Mauss 1987 
and Jo 1995, respectively). Material has not been transferred to, or pumped from, the tank 
since 1977; therefore, the data obtained in 1985 are considered to be best estimates of tank 
contents. 

The samples collected from tank 241-TY-106 in 1995 were taken and evaluated according to 
the Tank Safety Screening Data Quality Objective (Babad and Redus 1994); therefore, only 
thermogravimetric analysis {TGA), differential scanning calorimetry (DSC), total alpha 
analyses, and vapor flammability measurements were performed. Individual chemical and 
radiochemical constituents were evaluated at the completion of the 1985 sampling event; 
these results provided concentration and inventory estimates. The analytical data are shown 
in Table 4-1. 

Table 4-1. Analytical Data Tables for Tank 241-TY-106. 

Total Alpha (1995) Table 4-2 

Tank 241-TY -106 Characterization Summary Table 4-3 

Thermogravimetric Analysis (1995) Table 4-4 

Differential Scanning Calorimetry (1995) Table 4-5 

1985 Sample Results Appendix A 

4.2 DATA PRESENTATION 

Table 4-2 shows the data for total alpha. The table lists the sample numbers and locations 
from which the samples were taken. The result column lists the value detected in the 
original sample in the laboratory; duplicate lists the sample's duplicate analysis value. A less 
than symbol ( <) indicates that the analyte was noted but was below the analytical 
instrument' s calibrated detection limit for the sample. The mean, which is a simple average 
of the results and their duplicates, was derived by adding all results (detected and 
nondetected) and dividing by the total number of sampling points. When the data were lower 

4-1 
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Table 4-5. Tank 241-TY-106 Differential Scanning Calorimetry Results. 

!II IIJI :::::}JIB:~!Ultt:;:::tt .. 

Riser 7 1 935 Amb to 174 47.3 254 to 313 
S95T000286 2 834 Amb to 192 22.5 276 to 308 

Riser 6 1 802 Amb to 164 33.6 253 to 307 
S95T000299 2 938 Amb to 174 24.0 277 to 307 

Riser 6 1 1,020 Amb to 188 32.2 280 to 312 
S95T000301 2 927 Amb to 199 28.4 279 to 312 

4.4 VAPOR FLAMMABILITY 

A combustible gas meter reading was taken through riser 7 at approximately 3 ft above the 
waste surface. The combustible gas meter reading was O percent of the lower flammability 
limit (LFL) indicating no flammability concerns with this tank. 

4-6 
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The potential for criticality can be assessed from total alpha data. The average total alpha 
activity in the tank based on 1995 data was estimated at 0.0183 µCi/g, with the highest 
possible value being 0.0270 µCi/g. The result from the 1985 sampling was 0.196 µCilg. 
These are approximately 200 to 2,000 times below the level of concern and the established 
criteria of 1 grams per liter (g/L) specified in the Tank Safety Screening Data Quality 
Objective. Using the equation below and the 1985 density result of 1.37 g/ml, the 1 g/L 
criteria translates into 45 µCi/g. 

(~) ( 1 L ) ( 1. mL) (0.0615 Ci) ( 10
6 

µ~i) = 
L 1()3 mL density g 1 g 1 Ct 

61.5 µCi 
density g 

The flammability of the gas in the tank head space of the tank is another safety screening 
consideration. The combustible gas meter reading was 0 percent of the LFL,. indicating no 
flammability concerns with this tank. Although the safety screening DQO at the time of 
sampling specified the determination of gas composition to estimate the percent of LFL, the 
Safety Program has since determined that a combustible gas meter reading will satisfy the 
requirements of the DQO for concentrations less than 10 percent of the LFL (Dukelow et al. 
1995). 

5.5.2 Operational Evaluation 

The tank was sampled to evaluate safety concerns and to confirm its non-Watch List status. 
There are currently no liquids in the tank, and because it is an assumed leaker, liquid waste 
will not be transferred into it in the future. Therefore, waste compatibility issues do not 
apply to this tank. 

5.5.3 Environmental Evaluation 

Tank 241-TY -106 was not characterized to evaluate environmental compliance issues. No 
specific organic (volatile or semi-volatile) analyses have been performed on the tank; 
therefore, no environmental assessment of these compounds can be made. 

The 1985 analysis did indicate that the waste contained high concentrations of 
environmentally sensitive metals such as cadmium, chromium, and lead. However, the 
metals are in an immobile precipitate and are unlikely to migrate in their present state. 

5.5.4 Process Development Evaluation 

The metal and anion analysis of waste from the 1985 sampling is important for evaluating the 
disposal waste form (glass) formulations and identifying potential components that may affect 

5-14 
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the treatment and disposal process. Because waste sludges may be blended, washed, and 
treated before disposal, there are no specific criteria for the parameters measured. Extensive 
rheological analyses have yet to be conducted on the waste. The only information on 
rheology available from the 1985 sampling event indicates that the viscosity of the waste is 
> 10,000 centipoise (cP) (Weiss and Mauss 1987). When evaluations are performed, the 
results will assist retrieval and pretreatment programs to determine equipment needs. 

The metal analyses information for the water-digested solids yields solubility information that 
may be useful in the retrieving tank waste. The solubility of several metals and 
radionuclides was examined by comparing the water-digested results with total concentration 
results (see Section 3.2.2). Tables 5-10 and 5-11 list the percent solubility for several 
analytes from core 3 and core 7, respectively. Only those analytes detected in the leachate 
resulting from the water digestion were considered. 

The data demonstrate that sodium and 99Tc are relatively soluble species and that 
approximately 73 to 77 percent of the sodium and 38 to 89 percent of the 99Tc will dissolve 
in an aqueous medium. Phosphorus and mes display limited solubility. About 17 to 
24 percent of the phosphorus in the tank will enter solution as the phosphate ion or one of its 
hydrogenated derivations depending upon the pH. The solubility of mes is expected to 
approach that of sodium, but the data indicate otherwise. 

The remaining metals and 90Sr are relatively insoluble. With respect to chromium, these 
observations indicate that chromium is present as the Cr(III) species rather than the soluble 
Cr(VI) species. 

Table 5-10. Percent Water Solubility for Core 3 Analytes. 

l!lli iili!!l!illl.11i!ii! 11111iiillli!ii!il il!lii!lli l~l~\llll~1iil!!ll!III 

Barium 15.3 1,330 1.2 

Chromium 1.64 206 0.80 

Iron 8.13 39,900 0.02 

Phosphorus 6,050 24,900 24 

Silicon 67.5 66,500 0.10 

Sodium 103,000 134,000 77 

Uranium 5.05 10,500 0.05 

i:imm~1111m11111=1::: 
mes 4.69 21.5 22 

0.0415 107 0.04 

99Tc 0.206 0.232 89 

5-15 



7.0 REFERENCES 

Agnew, S. F., 1995, Hanford Defined Wastes: Chemical and Radionuclide Compositions, 
LA-UR-94-2657, Rev .. 5; Los Alamos National Laboratory, Los Alamos, 
New Mexico. 

Agnew, S. F., P. Baca, R. Corbin, T. Duran, and K. Jurgensen, 1994, Waste Status and 
Transaction Record Summary for the Nonhwest Quadrant, WHC-SD-WM-TI-699, 
Rev. 1, Westinghouse Hanford Company, Richland, Washington. 

Anderson, J. D., 1990, A History of the 200Area Tank Farms, WHC-MR-0132, Rev. 0, 
Westinghouse Hanford Company, Richland, Washington. 

Babad, H. and K. S. Redus, 1994, Tank Safety Screening Data Quality Objective, 
WHC-SD-WM-SP-004, Rev. 0, Westinghouse Hanford Company, Richland, 
Washington. 

Babad, H., S. M. Blacker, and K. S. Redus, 1994, Data Quality Objective to Suppon 
Resolution of the Organic Fuel Rich Tank Safety Issue, WHC-SD-WM-DQO-006, 
Rev. 0, Westinghouse Hanford Company, Richland, Washington. 

Bergmann, L. M., 1991, Single-Shell Tank Isolation Safety Analysis Repon, 
WHC-SD-WM-SAR-006, Rev. 2, Westinghouse Hanford Company, Richland, 
Washington. 

Brevick, C. H., L. A. Gaddis, and L. A. Johnson, 1995, Historical Tank Content Estimate 
for the Nonhwest Quadrant of the Hanford 200 West Areas, ICF Kaiser Hanford 
Company, WHC-SD-WM-ER-351 , ICF Kaiser Hanford Company, Richland, 
Washington. 

De Lorenzo, D. S., A. T. DiCenso, D. B. Hiller, K. W. Johnson, J. H. Rutherford, 
B. C. Simpson, and D. J. Smith, 1994, Tank Characterization Reference Guide, 
WHC-SD-WM-TI-648, Westinghouse Hanford Company, Richland, Washington. 

Dukelow, G. T., J. W. Hunt, H. Babad, and J. E. Meacham, 1995, Tank Safety Screening 
Data Quality Objectives, WHC-SD-WM-SP-004, Rev. 2, Westinghouse Hanford 
Company, Richland, Washington. 

Ecology, EPA, and DOE, 1994, Hanford Federal Facility Agreement and Consent Order, as 
amended, Washington State Department of Ecology, U.S. Environmental Protection 
Agency, U.S . Department of Energy , Olympia, Washington. 

Hanlon, B. L., 1995, Waste Tank Summary for Month Ending January 31, 1995, 
WHC-EP7-0182-82, Westinghouse Hanford Company, Richland, Washington. 

7-1 



• 9613~56.2251 
WHC-SD-WM-ER-482 Rev. 0-B 

Jo, J., 1995, 45-Day Safety Screening Results for Tank 241-TY-106, Auger Samples, 
95-AUG-010 and 95-AUG-011, WHC-SD-WM-DP-102, Westinghouse Hanford 
Company, Richland, Washington . 

• 
Johnson, M. G., 1995, Technical Bases for Leak Detection Surveillance of Waste Storage 

Tanks, WHC-SD-WM-TI-573, Westinghouse Hanford Company, Richland, 
Washington. 

Jungfleisch, F. M., 1984, TRAC: Preliminary Estimation of the Waste Inventories in Hanford 
Tanks Through 1980, SD-WM-TI-057, Rockwell Hanford Operations, Richland, 
Washington. 

Scaief III, C. C., 1991, Temperature Measurement Error Analysis, WHC-SD.-WM-TI-4~3, 
Westinghouse Hanford Company, Richland, Washington. 

Schreiber, R., 1995, Tank 241-TY-106 Tank Characterization Plan, WHC-SD-WM-TP-312, 
Westinghouse Hanford Company, Richland, Washington. 

Tran, T. T., 1993, Thermocouple Status Single-Shell and Double-Shell Waste Tanks, 
WHC-SD-WM-TI-533 , Rev. 0, Westinghouse Hanford Company, Richland, 
Washington. · 

Weiss, R. L., 1986, TY Tank Farm Waste Characterization Data, RHO-WM-TI-1 P, 
Rockwell Hanford Operations, Richland, Washington. 

Weiss, R. L. and B. M. Mauss, 1987, Data Transmittal Package for 241-TY-106 Waste Tank 
Characterization, SD-RE-TI-181, Rev. 0, Rockwell Hanford Operations, Richland 
Washington. 

Welty, R. K., 1988, Waste Storage Tank Status and Leak Detection Criteria, 
WHC-SD-WM-TI-356, Westinghouse Hanford Company, Richland, Washington. 

WHC, 1994, Hanford Site Tank Farm Facilities Interim Safety Basis, 
WHC-SD-WM-ISB-001, Rev. 0, Westinghouse Hanford Company, Richland, 
Washington. 

7-2 



DISTRIBUTION SHEET 
To From 

Distribution Characterization Plans . 
Coordination and Reports 

Project Title/Work Order 

Tank Characterization Report for Single-Shell Tank 241-TY-106. 
WHC-SD-WM -ER-482 . Rev . 0-B 

Name 

OFFSITE 

Sandia National Laboratory 
P.O. Box 5800 
MS -0744. Dept. 6404 
Albuquerque. NM 87815 

D. Powers 

Nuclear Consulting Services Inc. 
P. 0. Box 29151 
Columbus. OH 43229-01051 

. J. L. Kovach 

Chemical Reaction Sub-TAP 
202 Northridge Court 
Lindsborg, KS 67456 

B. C. Hudson 
, 

Tank Characterization Panel 
Senior Technical Consultant 
Contech 
6301 Indian School Road . NW. Suite 614 
Albuquerque. NM 87110 

J . Arvisu 

U. S. Department of Energy - Headquarters 

Text Text Only 
MSIN With All 

Attach. 

X 

X 

X 

X 

Office of Environmental Restoration and Waste Management EM-563 
12800 Middlebrook Road 
Germantown. MD 20874 

K. T. Lang 
J . A. Poppitti 

A-6000-135 (01/93) ~EF067 

X 
X 

Page 1 of 4 
Date 09/11/95 

EDT No. -~:t 8Uztf6 
ECN No. ECN-625687 

Attach./ EDT/ECN 
Appendi~ Only 

Only 



96 I 3456 .• l253 
SAIC 
20300 Century Boulevard. Suite 200-B 

~ Germantown. MD 20874 

H. Sutter 

Los Alamos Laboratory 
CST-14 MS -J586 
P. 0. Box 1663 
Los Alamos. NM 87545 

S. F. Agnew (6) 

Los Alamos Technical Associates 
309 Bradley Blvd . 
Richland. WA 99352 

T. T. Tran 

Ogden Environmental 
101 East Wellsian Way 
Richland . WA 99352 

R. J . Anema 

CH2M Hill 
P. 0. Box 91500 
Bellevue. WA 98009-2050 

M. McAfee 

Tank Advisory Panel 
102 Windham Road 
Oak Ridge, TN 37830 

D. 0. Campbell 

ONSITE 

Department of Ecology 

A. B. Stone B5 -18 

Department of Energy - Richland Operations 

L. Erickson 
W. S. Liou 
N. W. Willis 

ICF-Kaiser Hanford Company 

L. A. Gaddis 
W. W. Pickett 

Pacific Northwest Laboratory 

G. H. Beeman 

A-6000 - 135 (01/93) WEF067 

S7-53 
S7-54 
S7 -54 

S3 -09 
S3-09 

S7-71 

X 

X 

X 

X 

X 

X 

X 

X 
X 
X 

X 
X 

X 



96 ~ 3456. 225ll 
S. F. Bobrowski K?-28 X 
N. G. Colton K3-75 X 

. J . R. Gormsen K?-28 X 
S. A. Hartley K5-12 X 
J . G. Hill K?-94 X 
L. K. Holton K9-73 X 
G. J. Lumetta P?-25 X 
B. D. McVeety K6-84 X 
A. F. Noonan K9-81 X 
K. M. Remund K5-12 X 
J. T. Slankas K9 -81 X 

Westinghouse Hanford Company 

D. A. Barnes Rl-80 X 
G. R. Bloom H5-61 X 
T. M. Brown R2-12 X 
T. H. Bushaw T6-30 X 
R. J. Cash S?-15 X 
C. S. Chongsoo -Ga-=-26 e4-s-s x 
W. L. Cowley H4-65 X 
M. L. Dexter Rl-51 X 
R. A. Dodd S5-07 X 
G. L. Dunford S?-81 X 
S. J . Eberlein R2-12 X 
D. B. Engelman Rl-49 X 
K. 0. Fein H4-65 X 
G. D. Forehand S?-21 X 
J . S. Garfield H5-49 X 
J. D. Guberski R2 -06 X 
R. D. Gustavson Rl-51 X 
D. L. Herting T6-09 X 
B. A. Higley H5-27 X 
G. Jansen H6-33 X 
L. Jensen T6-07 X 
G. D. Johnson S?-15 X 
K. K. Kawabata S?-55 X 
T. J. Kelley S? -21 X 
N. W. Kirch R2-11 X 
J . G. Kristofzski R2-12 X 
M. J. Kupfer H5-49 X 
D. L. McGrew R3-25 X 
W. C. Miller Rl-30 X 
C. T. Narquis T6-16 X 
D. E. Place H5-27 X 
D. A. Reynolds R2-11 X 
L. M. Sasaki (10) R2-12 X 
F. A. Schmittroth H0-35 X 
N. J . Scott-Proctor S5-01 X 
L. W. Shelton. Jr . H5-49 X 
B. C. Simpson R2-12 X 
G. L. Smith H4-62 X 
G. L. Troyer T6-50 X 
D. A. Turner S?-15 X 
D. J. Washenfelder H5-27 X 
M. S. Waters 

0 
S6-30 X 

W. I . Winters T6 -50 X 
TFIC (Tank Farm Information Center) Rl-20 X 

A-6000-135 (01/93) WEF067 



Central Files 
EDMC 

., OSTI (2) 
TCRC 

A-6000-135 (01/93) WEF067 

A3-88 
H6 -08 
A3-36 
R2-12 

X 
X 
X 
X 


