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Areas Inspected; Special, announced inspection by a region-based inspector to observe a survey
conducted by the NRC contractor, the Oak Ridge Institute for Science and Education (ORISE),
to verify survey results provided by the licensee.

Results: Preliminary results of the ORISE survey indicated that the licensee appeared to have
completed cleanup of the bottom of the excavated area in an appropriate manner. However,
elevated radiation levels obtained on the walls of the excavated areas indicate that not all
radioactive material, above the NRC-approved guidance values, had been removed, No safety
concerns or violations of regulatory requirements were identified.
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Individuals Contacted

M. Elliot, Manager, Environmental Engineering

M. Griffin, Project Manager

T. Gutman, Consultant

W. Lorenzen, Health Physicist

J. O'Donnell, Corporate Health Physicist

W. Schuele, Attieboro Site Manager

F. Veale, Jr., Manager, Environmental Engineering/Industrial Hygiene

Other licensee representatives, employees and remediation contractor employees were
also interviewed during this inspection,

Background

On August 26, 1992, NRC issued Amendment No. 16 to Facility License SNM-23, This
amendment authorized the licensee to perform remediation of the on-sie low level
radwaste burial site in accordance with the "Remediation Plan for the Identified Building
12 Burial Area" (Remediation Plan) and the "Radiological Health and Safety Plan dated
July 30, 1992." The licensee performed the remediation activities between August 27
and November 13, 1992 and provided the NRC with the "Post Excavated Radiological
Survey Report" dated November 28, 1992, This report, provided as Attachment 1, was
used as the basis for preparation of the "Confirmatory Radiological Survey Plan for the
Texas Instruments Incorporated Burial Site, Attleboro, Massachusetts” which was
submitted to the NRC Region | office by the NRC contractor, the Oak Ridge Institute for
Science and Education (ORISE) by letter dated December 10, 1992 (see Attachment 2).
This plan was approved by the NRC and the confirmatory survey was conducted
December 14-16, 1992,

Conduct of the Verification Survey

ORISE personnel conducted the verification survey discussed in Paragraph 2.0,
Available surfaces of the excavated and adjacent areas were scanned using gamma
scintillation or GM detectors. Soil samples were taken from randomly selected locations
within the excavated areas. Additional soil samples also were taken within the excavated
areas at locations that exhibited elevated radiation readings during the scanning, or were
identified as elevated in the licensee's report. Each of these samples was split with the
licensee and will be analyzed to verify the licensee’s analytical ability. The results will
be included in correspondence to the licensee when the analyses are compieted.
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Preliminary Survey Resulis

Preliminary results indicated that the licensee appeared to have completed cleanup of the
bottom of the excavated area in an appropriate manner. However, elevated radiation
levels (ranging from 2% to 40 times background) identified on the walls of the
excavation (see Attachment 3) indicated that radioactive material, above the 30 picocuries
total uranium per gram of soil guidance value contained in the NRC-approved
Remediation Plan, may not have been removed from the burial site. As a result, the
licensee was requested by the inspector to perform additional remediation activ.des.

Upon completion of the additional remediation activities, the licensee is expected
to resurvey the excavated areas and provide the NRC with a revised final survey
report of the remediated area.

slz m
Upon receipt of the licensee’s final survey report, the NRC contractor will visit
the site, resurvey the applicable areas and will perform final confirmatory surveys
on the surface of the remediated area.

Exit Interview

The inspector met with the licensee representatives denoted in Paragraph 1.0 at the
conclusion of the inspection on December 16, 1992, The CRISE team leader and the
inspector summarized the results of the confirmatory survey conducted by ORISE
personnel. The inspector thanked the licensee for providing the survey team logistical
support and backup when required.

During the exit interview, the inspector provided the licensee with guidance in regard to
soil sample result averaging. It was stated that since the soil samples were taken at the
grid block intersections, the average residual uranium value for each adjacent four grid
blocks also had to meet the 30 picocuries total uranium per gram of soil criteria. In
addition, the licensee was reminded that the results of groundwater monitoring for total
uranium had to be incorporated into the final report.



TExas
INSTRUMENTS

s




POST EXCAVATION RADIOLOGICAL SURVEY REPORT

TEXAS INSTRUMENTS INCORPORATED
BURIAL SITE
Attleboro, Massachusetts

Prepared by
Creative Pollution Solutions, Inc.

11/28/92
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INTRODUCTION

The post excavation survey for the Texas Instruments Incorporated Building 12 Burial Site was
designed in accordance with the Remediation Plan (approved 8/29/92). The remediation of the
site included at least all areas outlined in the initial plan. When necessary, additional areas were
excavated. The average depth of the excavated area is approximately 1.5 meters. In many areas
groundwater was reached. Excavated material was either processed to remove aggregate and/or
staged for disposition. A volume of approximately 90,000 ft' of material was excavated of
which approximately 58,000 ft' was sent to EnviroCare of Utah via rail for final disposition,
Figure 1 in Appendix A in this report shows the area of excavation. The excavated area will
not be backfiiled (except around an exposed fire hydrant) until after ORISE completes necessary
sampling to confirm the post excavation survey.

The post excavation survey consists of two parts: a walkover surface scan of the affected arca
and surface soil sampling of the excavated area.

SURFACE SOIL SAMPLING WITHIN THE EXCAVATED AREA

The soil sampling plan for the excavated area consisted of surface soil samples at each cormer
and in the middle of each 10 meter x 10 meter grid ceil. Wherever possible surface (0-15¢m)
soil samples of approximately | kg each vere collected at these points, In some cases
excavation equipment had to be used to extract a sample from beneath the standing water. A
map of sample locations along with sample results are shown in Appendix A. All of the samples
from the excavated area were analyzed using gross alpha screening. The average of all gross
alpha screening samples within the excavated area is less than 30 pCi/g (Note: 30 counts/10 min
approximately equals 30 pCi/g as correlated with Babcock and Wilcox gamma spectroscopy data
-~ see Appendix C). The gross alpha screening methodology is described in Appendix B.

SURVEY OF AFFECTED AREA

A walkover surface scan using portable Nal(Tl) gamma scintillation detectors was conducted at
| meter intervals over the entire affected area. The affected areas consist of any areas in the
defined exclusion area (see Health and Safety Plan, 8/92). The grid system established in the
ORAU Radiological Survey (1985) was used. A walkover of the excavated area was not
possible because of the elevated water table and accumulation of surface water run-off in this
arca. The walkover survey data is provided in Appendix D.

These surveys were conducted with a Ludlum model 44-2 1" by 1" Nal(Ti) probe coupled to
a Ludlum model 2221 Portable Scaler/ratemeter. The purpose of these surveys was to determine
and locate any radiological anomalies. The Nal type detectors are inherently highly energy
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dependent, but are useful due to its general greater sensitivity. The use of such instruments are
well suited for the identification of anomalies, however, care must be given when interpreting
the response in terms of exposure rates (uR/h), In this regard, a linear response check was
performed using a *Co Source, the results of which are included within Appendix D. The
energy distribution of photons encountered in field are characterized by a much lower photon
energy distribution which is further confounded by a large degradation of this spectral
distribution due to the source incorporation in a soil matrix. The interpretation of exposure rate
from this instrument, short of an exhaustive study, is to assume from previous studies (ORAU)
that a nominal background exposure rate of 11 uR/h exists and that a the Nal(Tl) background
response correlates to this value. Even under this presumption certain errors will exist such as
variation of background with time. Not withstanding a response factor from 0.0039 to 0.0034
with an average of 0.0037 is established.
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APPENDIX A
EXCAVATION FLOOR SAMPLING

ALPHA SCREENING RESULTS

200 150 29
200 155 7
200 160 16
200 165 19
195 155 1
195 165 10
190 130 17
190 140 12
190 150 28
185 125

i85 135

182 145

185 152

185 155

180 125 15
180 130 14
180 150 4
180 152 48
180 155 11
175 115 14
175 125 12
175 135 14
170 110 53
170 115 2
170 120 34
170 130 7
170 140 16
170 180 22

170 190 46
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APPENDIX B
ALPHA SCREENING METHODOLOGY

The alpha screening technique employed was gross alpha counting of a soil sample in intimate
contact with a ZnS(Ag) detector. Using this method the ZnS(Ag) disc is disposable.

The method employed in the field was as follows:

1)

4)

3)

Approximately 1 kg soil sample obtained

Sample homogenized by mixing (in larger container if necessary)

An aliquot of the homogenized sample is then (approximately 20-40 grams) dried
in an oven at about 100" C for approximately 10 minutes. The sample is then

allowed to cool.

The sample is then sieved and placed in direct contact with the phosphor side of
the ZnS dish assembly.

The sample is then place in direct contact with a photomultipiier tube and counted
for 10 minutes,

The counts obiained have been correlated to bota alpha spectroscopy and garnma spectroscopy.
The correlation to gamma spectroscopy is attached in Appendix C and the correlatior: to alpha
spectroscopy has been demonstrated in previous reports.



APPENDIX C

COMPARISON OF ALPHA SCREENING
AND GAMMA SPECTROSCOPY

Since the post excavation suivey results were obtained using alpha screening 10 split samples
were sent to both ORISE and an outside laboratory to establish a correlation between the gamma
spectroscopy data and the alpha screening data. The comparison with one set of gamma
spectroscopy results are shown below.

Notes regarding attached graph:
1) alpha screening resnt is based on an average of 5-10 samples

2) gamma spec data assumed an activity ratio (1J-234/1-2385) of 22.



omparison of Alpha Screening and Gamma Spectroscopy

for Uranium in Soil




APPENDIX D

WALKOVER SURVEY RESULTS
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Net Response, cpm 235017 338517 6721 83 12617.00
Dose Rate, uR/h 1458 28.13 60 1126

Calibration Factor, uR/h/cpm

Dose Rate Response of Nal(Tl) Detector

120 4

100 4

Qi —t L . +

200000 400000 600000  B000.00

B gy

10000, 00

Detector Response (cpm)

12000.00

—fe

e |

14000.00

00062038 0.0083083 0.0087385 0.N089168




Determination of the Response of the Nal(Th Detector for Radiological Field Surveys
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Walk Over Surface Scan




Coordinates

114

Walk Over Surface Scan

116

117 118

119

120

121

122

North
120
121
122
123
124
128
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
15§
156
157
158
159
160
161
162
163
164
165
166
167
168

2500

2500
2500
2900
2700
2800
3300
3200
3100
3100
3500
3800
3400

2400

2800
2800
3000
2500

3100
3500
3200
3200
3400
3600
3300

2800
3100
2700
3000

3100
3100
3400
3300

2500
2800

2900 2500
2500 2500
3000 2900
rock 3200
rock 3100
2900 3000
1200 2500
3100 3000
3200 1500
3200 2000
2800
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Walk Over Surface Scan

Coordinates

Eaust 114 115 116 117 118 119 120 121 122
North

169

170

I

172

173

174

178

176

177

178

179 3200 3200 3300 1500 3500 3300 3400

180 1400 3400 3000 3000 3000 3300 1500 3400

151 3300 3200 3600 3200 3200 3000 3500 3600 3400
182 3300 3400 3400 3100 3000 3000 3200 1500 3200
183 3300 3300 1100 3200 3100 3000 310 3300 3200
184 3100 1400 3000 3100 31200 3100 3100 3300 3200
185 3500 3200 3100 3300 3000 3200 3500 3200
186 3400 3100 3200 3300 3200 2900 3500 3500
187 1400 3200 300 3500 3000 3000 1500 3200
188 3200 3100 3300 3500 3200 3000 3200 3400
189 3300 3200 3100 3000 3200 3200 3200 3200
190 31500 3200 3100 3000 3200 3000 1200 3700
191 3500 3200 3100 3200 3100 1500 3200 3700
192 3400 3200 3000 3500 1200 3200 3500 3700
193 1300 3400 3200 3500 3100 3200 3500 3700
194 3400 3400 3100 3200 3200 3400 3500 3400
195 3400 400 3100 3000 3200 3500 3300 3300
196 3400 3200 3000 3100 3300 3500 3000 3500
197 3400 3400 3100 3100 3600 3500 3100 3500
19% 3200 3300 3300 3400 3000 3100 3100 3300
199 31300 3300 3200 3300 3100 3100 3000 3300
200 3400 3100 A0 3000 3100 3300 3300 3400
201 3300 3400 3300
202 3200 1100 3400
203 3100 3200 3200
204 3200 3200 3100
208 3200 3100 3400
206 3100 3100 3200
207 3000 3100 3500
208 3000 3300 3500
209 3000 3200 3600
210 1500 3300 3200
211 3400 3200 3200
212 3300 1200 4400 3600 3400 3400 3500 3200
213 1200 3200 3700 3600 3300 3400 3300 3100
214 3400 3100 3600 3700 3500 3300 3200 3100
215 3300 3800 3600 4600 3400 3300 3300 3400
216 3300 3500 3800 3600 3800 3400 3400 3600
217 3900 4100 3900 3600 4000 4000 3800 3600
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218
219
220

4100

4000

Walk Over Surface Scan

4300 4100 4000 3800 %00 4000
1500 4200 4100 3800 3900 3800
4200 4600 4100 3800 3900 3600

Page 6 of 36
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Coordi antes

123

124

Walk Over Surface Scan

125

126 &1

128

129

130

131

North
120
121
122
123
124
128
126
127
128
129
130
131
132
133
134
138
136
137
138
139
140
141
142
143
144
145
144
147
148
149
150
151
152
153
154
158
156
157
158
159
160
161
162
163
164
168
166
167
168

2000

3400
3000

3200

3100

3000
3200
3500
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218
219
220

l ‘
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Walk Over Surface Scan
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4000
00
3600

3700
4600
3300



Coordinates

132

133

Walk Over Surface Scar

|34

135

136

137

W

140

North
120
121
122
123
124
125
126

27
128
129
130
131
132
133
134
138
136
137
13%
139
140
141
142
141
144
145
146
147
148
149
150
151
152
153
154
158
156
187
158
159
160
161
162
163
164
165
166
167
168

3000
3000
3000
3000

2900
3000
2800
3000

2900

3000
3000

3000

100
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Walk Over Surface Scan

Coordinutes

East 132 133 134 135 136 137 138 139 140
North

169
170 4100
171 4200
172 g W ™w W
173 W W W oW
174 W W W W
178 3500 3400
176 3200 3400
17 3200 1500
178 300 1500
179 1500 1600
180 1500 1700
181
182
183
184
185
186
187
|88
180
190 IR00 4300 5500 3900 3700 4000 3700
191 4500 500 IR0O0 §500 4800 3400 3700 3900 4000
192 6100 000 4100 1500 3800 3200 3700 3500 4000
193 §700 10000 AR00 3400 3200 3400 3400 3500 3400
194 4400 4100 3700 3300 3200 3200 3200 3300 1500
165 3300 3400 3700 3200 3000 3300 3200 3400 3500
196 3200 31500 3500 3300 3000 3100 3100 3300 3400
197 3200 3100 3300 31500 3000 32 3200 3300 3200
198 3500 3300 3400 3600 3200 3200 3300 3100 1300
199 3600 3300 3400 1500 3000 3900 3200 3200 3500
200 3500 3400 3400 3800 1700 1500 n 3400 3200
201 3400 3400 3000 4000 1500 3300 3400 3100 3300
202 3600 3700 3400 1800 3400 3500 3400 3400 3300
203 1500 3600 3700 3900 3700 3200 3400 3400 3500
204 3500 3600 3800 4400 3500 3300 5800 3200 3400
208 3500 3600 4100 3600 3900 3500 3400 3500 3400
206 3700 3500 3800 3500 3700 3100 3100 3600 3500
207 3800 3700 3500 3400 1500 3200 3100 3400 3500
208 3400 3100 3200 3300 3200 3100 3300 3300 3300
209 3100 1200 3300 3so¢ 3400 3300 3500 3400 3400
210 3300 3300 3400 3500 3300 3100 3300 3500 3500
211 3100 3100 3100 3200 3200 3200 3200 3200 1300
212 30 3100 3300 3400 3300 3400 3600 3200 3400
213 3600 3200 1500 3600 3600 3400 3600 3300 3600
214 3500 3200 4000 3500 IR00 3R00 3800 3300 3600
2158 3600 3400 4000 3600 3800 4000 1800 3500 3600
216 3700 4100 3700 4000 3500 4400 4100 3800 3800
217 3800 3800 3700 3900 3800 4200 4300 4000
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Walk Over Surface Scan

Coordinates
East 141 142 143 144 145 146 147 148 140
North

120
121
122

23
124
128
126
127
128
129
130
131
132
133
134
138
136
137
138
139
140
141
142
141
IEE]
145 2800 2000 1100 3100 3100 3000 1300 3200 3100
146 2700 3000 1300 3400 2900 3200 3700 3000 3200
147 2800 3000 3400 3500 2800 21400 3800 3300 3200
148 2800 3200 3300 3300 3100 3900 1700 3400 3300
149 2000 3000 1200 3300 3100 3500 3200 3500 3200
150 3200 3400 3200 3 3000 1500 3500 3200 3000
15! 3200 3200 3200 3000 2900 3200 3100
152 3000 3400 31200 3100 3000 3400 3100
153 3200 3200 3200 1100 3000 3200 3000
154 3500 3200 3300 3200 3400 3100 3900
155 3400 3200 3000 200 3400 3100 3000
156 3300 3100 2700 3100 3200 3000 3000
157 1200 3200 2900 4100 3000 3000 3100
158 3400 3000 3000 3000 3000 3000 3200
159 3300 3000 3000 3000 3000 3100 3000
160 3200 3000 3200 3200 3100 3000 3900
161 3400 2000 3000 3100 3000 2000 3000
162 3500 3000 2000 3200 3000 3000 3000
163 3400 3000 3100 3200 3200 2900 3000
164 3500 3100 3000 3300 3400 3000 3200
165 1500 1300 3000 3300 3300 3200 3300
166 3200 3200 3000 3400 3200 3000 3300
167 3200 3300 1300 3200 3100 3000 1200
168 3000 3100 3200 3200 3200 3200 3000
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Walk Over Surface Scan
Coordinstes

East 141 142 143 144 145 146 147 148 149
North

169 3000 3000 1100 3200 3300 3400 3300
170 3400 3300 3500 3200 1000 1100 3200 3000 2500
171 3800 e 3500 1500 3000 3000 3200 3000 2900
172 W W oW oW W W W W W
173 W W W W oW W "W "W W
174 W W W W W "W W W MW
175 1400 3500 3400 4000 3400 3700 1500 3500 3400
176 3400 3500 1700 3500 3300 3500 3500 3400 3400
177 3500 1500 3600 ERIEY 3300 3800 3500 4000 3900
178 3200 3700 1500 AB00 9300 4000 3500 3800 3900
179 300 3800 3500 3800 6500 4000 4200 3600 3500
180 3800 4000

181

182

183

| &4

185

186

187

188

189

190 3400 3600 3600 3600 3300 3200 3400

191 3600 3700 3800 3400 3300 3400 3600

192 3400 1600 3400 3600 1500 3500 3600

193 3700 3600 3200 3800 3700 3700 3500

194 3600 3600 3500 3600 3600 3400 3900

1258 3200 3700 3500 1500 31800 3600 4700

106 3300 3500 §700 3500 3900 4200 IR00

197 3400 3300 31200 3600 3700 4800 3600

198 3500 300 3200 3400 3300 3700 3500 3600 3500
199 3500 3500 3300 3400 3400 3R00 3200 3400 3400
200 3200 3200 3000 3300 3500 3200 3200 3400 3500
201 3200 3300 1200 3200 3500 3100 3500 3500 3300

2 3000 3400 1200 31100 3400 3200 3400 3300 3600

203 3300 3000 3200 3100 3300 3000 3400 3400 31500
204 1300 3300 3300 3100 3300 1200 3400 3600 3500
208 3400 3400 3400 3400 3400 3500 3700 3400 3000
206 3400 1500 3300 3400 3500 4500 3600 3500 3500
207 3300 2400 3500 3400 1500 3400 3600 3600 3500
208 3500 300 3600 3600 3303 3200 3700 3600 1500
209 3600 3600 4200 3600 1500 3400 3700 3500 3400
210 3400 3600 3400 31700 3500 3700 3700 1500 3500
211 3200 3500 34950 3500 1500 A500 3400 3200 3300
212 3200 3300 3600 3600 3400 3400 3400

213 3400 31300 1500 3400 3300 3600

214 3200 1500 3600

215 330 3600

216 3600

217
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Walk Over Surface Scan

Coordinales

Fast 150 151 152 153 154 155 156 157 158
North

120

121

122

123

124

125

126

127

128

129

130

131

132

133

134

135

136

137

138

139

140

141

142

143

144

145 drive drive drive drive dnive dnve drive bldg bidg
146 drive drive drive drive drive drive drive bldg bldg
147 drive drive drive drive drive drive drive bldg bldg
148 drive drive drive dnive dnive dnive drive bldg bldg
149 drive drive drive drive drive dnve drive bldg bidg
150 drive drive drive drive drive drive drive bldy bidy
15) drive dnve drive drive dnive drive dnve bldy bldg
152 drive dnve dnve drive drive drive drive bldg bldg
183 dnive drive drive drive drive drive dnve bidg bldg
154 drive drive drive dnive doive drive drive bidg bldg
155 drive drive drive dnive drive drive drive bldg bidg
156 drive drive dnive drive drive drive drive tank tank
187 drive dnve drive drive drive drive drive tank tank
138 drive dnve drive drive drive drive drive tank tank
159 drive drive dave drive drive dnve drive tank tank
160 dnive drive drive drive drive drive drive tank tank
ol drive drive drive drive dnive drive drive tank tank
162 drive drive drive dnve drive drive drive tank tund
163 drive drive drive drive drive dnve drive tank Lok
164 drive drive drive drive drive drive drive tank tank
165 drive dnve dnve drive drive dnive drive tank tank
166 drive dnve drive dnve drive drive drive tank tank
167 drive drive drive drive drive drive deive tank tank
168 drive doive drive drive drive drive drive tank tank
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Walk Over Surface Scan
Coordinates

East 150 151 152 153 154 155 156 157 158
North

169 dnve dnve drive drive drive drive drive tank tank
170 2500 2800 2900 2900 3000 1300 3300 3200 3200
171 2900 1000 3100 3000 3200 3200 3200 3000 3000
172 W W W W W s W W W
173 W W W W W Y W W W
174 W W W W W W B W [y
178 1600 3400 3300 3500 3700 3800 3300 3200 3300
176 3300 3600 3400 3500 3500 3500

177 3400 3900 3400 3700 3500 3500

178 3700 1700 3500 3600

179 3600

180

181

182

183

184

i8S

186

187

188

180

190

19§

192

193

194

105

196

|97

198

199 3500 3700 4500 4300

200 3700 IR00 3600 7000 3800 §500 4600 4100 4200
201 3700 4500 4000 3700 4000 4100 4900 4200 4400
202 3500 3000 4100 3700 4100 4100 3500 4000 4200
203 1800 4200 4000 4100 3600 4200 3800 3600 4200
204 3900 1900 3000 5100 IR0 4000 3900 3600 3600
208 U0 3600 3700 4000 4000 3900 3600 3700 3900
206 3500 3600 4200 3600 4600 3800 3600 3400 3600
207 3200 800 3600 3600 3900 3400 4100 3300 3900
208 3200 3400 3600 3700 4000 3500 4100 3700

209 3400 3600 3700 3700 3900 rockpile

210 320 3300 3700 3900 rockpile

21 3200 3600 4000

212

213

214

218

216

217

Page 17 of 36
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Coordinutes

159

160

Wall: Over Surface Scan

161

162

163

164

165

166

167

North
120
121
122
123
124
128
126
127
128
129
130
131
132
133
134
13§
136
137
138
LR 1
140
144
{42
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
15§
159
160
161
162
163
164
165
166
167
168

EEEEEEEEEEEEE

PEEEBBEEEEELE

SEEEEBEEFEEELE

bidg
bldg
hidg
bldg

hidy
bldg
bldg
bldg
bldg
bldg

SEEEEEEEEEEEE

SEEEEEEEEEEEE
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Coordinates

168

169

Walk Over Surface Scan

170

171

172

|

7%

174

178

176

North
120
121
122
123
124
128
126
127
128
129
130
13
132
133
134
138
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
182
153
154
155
156
187
158
159
160
161
162
163
164
165
166
167
168

3200
3400
3400
3300
3500
3800

3600

3200
3500
A500
3700

3600

tar

3200
3700
3200
3200
3500
3400
3200

3200

3500
3400

3800
3700

3200
3500
3500
3500
3600

3900
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Walk Over Surtace Scan

Coordinates

Fast 168 169 170 171 172 173 174 17§ 176
North

169 1500 1500 3200 200 3500 3200 W W W
10 3200 1400 1400 3000 10 3200 oW W [y
171 200 3100 3500 3100 3300 3000 W W W
172 W W W W W sW W W W
173 W o W W W W W W W
174 W W oW W W oW W W W
175 3000 3000 3000 2000 300 3000 3200 3700 3000
176 2900 3000 3000 2900 3200 3000 3300 3200 3000
177 A0 1500 3000 3200 3200 3200 31200 3300 3400
178 3000 3700 3000 3200 3200 3800 3300 3700 4000
179 3200 3800 3200 1300 3400 3900 3700 1500 3400
180 4000 4500 1900 4000 3200 3400 3400 3500 3800
181 31500 4000 3700 3600 3200 3600 31700 4000 3900
182 1500 4000 3700 4000 3400 3600 1500 3600 4000
153 3500 4000 3500 3500 3400 3800 4000 4000 3800
184 3700 3600 3400 3400 3700 4200 1900 4100 3700
188 3900 3500 3500 3400 3900 3900 3800 4100 3900
186 400¢ 1600 3400 800 5300 IR00 4000 3800 3700
187 4100 3700 3300 3800 4000 AR00 3800 3600 3500
1§ 4000 3700 4000 4000 4000 4000 1500 3700 4400
189 4200 3800 3900 1800 1500 3800 5500 3800 7500
190 3800 4400 3900 4100 3800 1900 1800 4000 3700
191 8000 4000 4000 3900 3900 3900 IR00 3900 3900
192 4400 3900 3800 1700 3800 3600 3900 4100 4100
193 4000 3900 3900 3700 3800 3900 4200 4200 K00
194 4100 4000 4000 3400 3700 3800 3900 4000 3900
1958 1800 3900 4000 3500 3700 3400 3700 3700 3800
196 3900 4200 3900 3400 3600 3900 3600 3600 4100
197 3900 4000 3600 3400 3400 3400 1800 3400 3800
198 3300 3500 3300 3900 3800 3600 3800 3600 rockpile
199 3400 3300 3100 rockpile | 3700 1600 rockpile | rockpile | rockpile
200 3300 3200 3300 | rockpile | 4000 | rockpile | rockpile | rockpile
201 3700 rockpile | rockpile | rockpile
202 3800
203
204
208
206
207
208
209
210
211
212
213
214
218
216
217
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Coordinates

East 186 187 iE8 189 190 191 192 193 194
North

169 pit pit pit 3200 3300 3400 3300 1300 3200
170 pit pit i 3400 3000 3400 3200 3300 3100
171 put pit pit 3200 3200 3000 3500 3400 3300
172 W W W sW W W W W W
173 W sw W W W W W W W
174 W W §w W W W 5w W sw
175 3000 3000 3000 3000 3200 3000 3000 3300 3000
176 3000 3000 3200 3000 3000 3300 3200 3400 3000
177 3000 3000 3200 3000 3000 2900 3300 3700 3000
178 3200 3000 3000 3000 3100 2900 3400 3400 3200
179 3300 3100 3000 3000 3000 3000 3300 3300 3100
180 3500 3200 3100 3000 3000 3000 3000 31500 3200
181 3900 3000 3000 3000 3100 2900 3000 1500 3200
182 3900 3100 3300 2900 3000 2800 3000 3300 3300
183 3500 3200 3200 2900 300 3000 3000 3000 3000
184 3200 4500 3400 3000 3000 3000 3200 3000 3000
18§ 3300 3900 3500 3000 3000 310G 3100 3000 2800
186 3500 3900 3400 3000 3200 3200 3200 3000 2800
187 3000 3500 3100 3200 3200 3200 3400 3000 3200
188 3000 3200 3200 3200 3000 3200 3300 3100
189 3200 3000 3300 3300
190 3200 3200 3000
191
192
193
194
195
196
197
198
199
200
201
202
203
204
208
206
207
208
209
210
211
212
213
214
215
216
217
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Coordinates

195

196

Walk Over Surface Scan

197

201

203

North
169
170
171
172
173
174
17§
176
177
178
179
180
181
182
183
184
|85
186
187
188
189
190
191
192
193
194
195
196
197
198
196
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217

3100
3200

3200

3100
3100
3200
3200
3200
3200
3100
3100
3200
3200
3200

3500
3400
3200

3000
3000
2800
3000

3200
3300
3500
3400
3400
3200
3200

3300
3300
3300

3100
3200

3000
3000
3200
3100
3300
3200
3200
3200

3300
3200

3000
3000
3200
3000
3100
3000
3400
3300
3200
3500

3300
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3100
3200

163000
3000
3100
3100
3200
3200
3100

£ B

3300

88822125
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3200
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Coordinates

204

208

‘North
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
18§
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
208
206
207
208
209
210
211
212
213
214
215
216
217

3300
3200
3200

3000
3200
3300
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CONFIRMATORY SURVEY PLAN
FOR THE TEXAS INSTRUMENTS
INCORPORATED BURIAL SITE,
ATTLEBORO, MASSACHUSETTS

SITE HISTORY AND DESCRIPTION
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The Texas Instruments Inc. Facility, Attleboro, MA is located in North Attleboro, approximately
48 kilometers south of Boston. The Radiological Site Assessment Program, predecessor (o the
Environmental Survey and Site Assessment Program, of the Oak Ridge Associated Universities
(ORAU) conducted a radiological survey of portions of the facility's outdoor areas during April
and May, 1984, The results of that survey indicated several areas with surface and/or

subsurface uranium concentrations in excess of guidelines.'

Texas Instruments Inc. has completed the cleanup and final survey activities at the burial site
located between Buildings 11 and 12, The excavated area at the burial site is approximately
1600 m” and the average depth of the excavated area is approximately 1.5 meters. The U.S.
Nuclear Regulatory Commission, Region I Office, has requested that the Environmental Survey
and Site Assessment Program (ESSAP) of the Oak Ridge Institute for Science and Education
(ORISE) perform an independent confirmatory survey of the excavated area at the burial site.

OBJECTIVE

The objective of a confirmatory survey is to provide independent document reviews and
radiological data, for use by the NRC in evaluating the adequacy and accuracy of the licensee's
radiological status report, relative to established guidelines.

RESPONSIBILITY

Work described in this survey plan will be performed under the direction of Michele Landis,
Project Manager and Armin Jaberaboansari, Project Leader with ESSAP. The cognizant site
supervisor has the authority to make appropriate changes to the survey procedures as deemed
necessary. After consultation with the NRC site representative, the scope of the survey plan
may be ultered. Deviations to the survey plan or procedures will be documented in the site log
book.

Toxas Instruments - Decomber 10, 1992
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DOCUMENT REVIEW

ESSAP will review the licensee's radiological survey data. Procedures and methods utilized by
the licensee will be reviewed for adequacy and appropriateness. The post-remedial action data

will be reviewed for accuracy, completeness and compliarce with guidelines.

PROCEDURES

Survey activities will be conducted in accordance with the ORISE ESSAP Survey Procedures
Manual. Specific procedures applicable to this survey are listed on page 4 of this survey plan.

REFERENCE GRID

A 10 m gnd was established during ESSAP's radiological survey of the area in 1984 which w..

subsequently used by the licensee.” The same reference grid will be used in this survey

SURFACE SCANS

Surface scans of the excavated and the surrounding area (approximately 10,000 m?) will be
performed using Nal detectors coupled to countrate meters with audible indicators. Areas of

elevated direct radiation will be noted for further investigation.

SOIL SAMPLING

Surface soil samples will be obtained from ten randomly selected grid line intersections. Ten
to fifteen samples wil' be obtained from the overburden piles. Additional soil samples will be
obtained from locations of elevated direct radiation, identified by surface scans, or at specific
locations based on previous ESSAP and/or licensee’s survey results.

Teras lostnanents - December 10, 1992 3
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SAMPLE ANALYSIS AND DATA INTERFRETATION

Samples and data will be returned to ORISE's ESSAP laboratory in Oak Ridge, TN for analysis
and interpretation. Soil samples will be analyzed by gamma spectrometry. Approximately 10%
of the soil samples will be analyzed by alpha spectroscopy for isotopic uranium.

The data generated will be compared with the licensee's documentation and NRC guidelines
established for release to unrestricted use. Results will be presented in a report and provided
to the NRC for review and comment. Data a..d samples collected as a part of this survey will
be archived by ESSAP.

GUIDELINES

The soil concentration zuideline, for enriched uranium, is 30 pCi/g.*

TEMNYATIVE SCHEDULE

Measurement and Sampling December 14-15, 1992
Sample Analysis January, 1993
Draft Report April, 1993

LIST OF CURRENT PROCEDURES

Applicable procedures from ORISE ESSAP Survey Procedures Manual include:

Section 5.0 Instrument Calibration and Operational Check-Out
5.1  General Information
5.2  Electronic Calibration of Ratemeters
5.3  Gamma Scintillation Detector Check-Out and Cross Calibration
5.4  Alpha Scintillation Detector Calibration and Check-Out

Texas Instruments - December (0 1992 4
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APPENDIX A
COST ESTIMATE*
CONFIRMATORY SURVEY
FOR THE TEXAS INSTRUMENTS
INCORPORATED BURIAL SITE,
ATTLEBORO, MASSACHUSETTS

Plan Preparation - $4,300

Plan preparation includes the following activities: document reviews, survey plans, trip

planning and the cost and time estimates.

On:-Site Activities - $18,300

On-site activities will include 6 man-davs at the site performing the following: gamma

scans and soil sampling.
The on-site expenses also include trip preparation (equipment calibration and packing),

travel 10 and from the site (airlines and rental .aicles), hotel expenses, and per diem,

unpacking equipment, and logging in samples.

Sample Analysis - $6,600

Includes analysis of soil samples by gamma spectrometry and analysis of selected samples

by alpha spectroscopy for isotopic uranium,

Report Preparation - $7,700
The report preparation will include the following activities: tabulation of data,
illustration, and writing and reviewing the final draft, final or interim report, word

processing and reproduction,

Texas lnstrunents - December 10, 1992 7



Total Cost Estimate - $36,900

*Estimates are for survey of all areas listed in the NRC Request for Technical Assistance
received by ESSAP. Reduction or increase in the number of areas being surveyved would
result in changes to the original estimate in the "on-site activities " and "sample analyses"
categories. Due to the nature of the survey, this estimate is a best guess site and weather
conditions and survey findings may change the scope of the survey and increase or
decrease the cost estimaie, The NRC site representative will be notified if major changes
to the scope of the survey need to be taken,

Texas lnsinuments - December 10, 1992 8
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