
GRID# 0055, 20S70E GRID# 0056, 40S 50E

Plots are labled in pCi/g and gradation is every 2 pC1/g



GRID# 0059, 8OS40E GRID# 0060, 70S 40E

Plots are labled in pCi/g and gradation is every 2 pCi/g



GRID# 0063, 40S 40E GRID# 0064, 30S 40E

Plots are labled in pCi/g and gradation is every 2 pCi/g
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GRID# 0065, 70S 30E GRID# 0066, 60S 30E

All Samples In This Grid
Were < or = to 1 pCi/g

GRID# 0067, 50S 30E GRID# 0068, 30S 30E

Plots are labled in pCi/g and gradation is every 2 pCi/g



No Floor Check Samples Taken

GRID# 0072, 50S 20EGRID# 0071, 60S 20E

Plots are labled in pCilg and gradation is every 2 pCi/g
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GRID# 0075, 20S IOE GRID# 0076, 20S OE

Plots are labled in pCi/g and gradation is every 2 pCi/g
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GRID# 0079, 130S 130E GRID# 0080, 60S 80E

I ,'. " ' • •:• -

!.

I

t-

Plots are labled in pCi/g and gradation is every 2 pCi/g



POST REMEDIATION
URANIUM CONTAMINATION CONCENTRATION CONTOUR PLOT

A
NORTH GRID# 0081, 70N 140E

No Floor Check Samples Taken

GRID# 0082, 70N 150E

No Floor Check Samples Taken

GRID# 0083, 70N 160E

No Floor Check Samples Taken

GRID# 0084, 80N 170E

No Floor Check Samples Taken

Plots are labled in pCilg and gradation is every 2 pCi/g



POST REMEDIATION
URANIUM CONTAMINATION CONCENTRATION CONTOUR PLOT

A
NORTH

GRID# 0085, 10S 80E GRID# 0086, 20S 120E

No Floor Check Samples Taken
* I

GRID# 0087, 20S 130E GRID# 0088, 20S 140E

No Floor Check Samples Taken

Plots are labled in pCi/g and gradation is every 2 pCilg
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GRID# 0091, 40S 120E GRID# 0092, 40S 130E

'~K2U~I
* - '1

* . .----

Plots are labled in pCi/g and gradation is every 2 pCi/g

, o.



GRID# 0095, 1OS 70E GRID# 0096, 40S 30E

No Floor Check Samples Taken

Plots are labled in pCi/g and gradation is c very 2 pCi/g
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GRID# 0099, 40S 140E GRID# 0100, 50S 140E

Plots are labled in pCi/g and gradation is every 2 pCi/g



No Floor Check Samples Taken

GRID# 0103, 20S 40E GRID# 0104, 70S 20E



POST REMEDIATION
URANIUM CONTAMINATION CONCENTRATION CONTOUR PLOT

A
NORTH

GRID# 0105, 40S I OE

2 Check Samples Collected
Insufficient to Plot

i

Plots are labled in pCi/g and gradation is every 2 pCi/g
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Remediation or Building 10 Laboratory Wing Area (Exterior)

Description

This report describes the remediation activities of an area described as the laboratory wing
area of Building 10 at the Texas Instruments Incorporated Attleboro Site under USNRC
License number SNM-23. The principal contaminate identified at this site was uranium
from the former fuel fabrication activities at this site. The decommissioning criteria as
established within the site remediation plan is 30 pCi/g total uranium The Building 10
Laboratory Wing Area is described in detail within the documents entitled "Supplement to
the 1992 Remediation Plan" and "Radiological Surveys of Open Land Areas" (Ref. 1,2)

Characterization

Radiological surveys conduced within this area include walk over scans, static
measurements, and sub surface soil samples. The subsurface soil samples identified an
area of contamination of approximately 120 m2 extending in depth to approximately 0.6
m This area is located at the grid coordinates 140-152N x 120- 130E as defined on
reference map CPS-TI-0 I 06H and CPS-TI-0 I06A. The subsurface contamination
identified at this location had a maximum value of 122 pCi/g at 15ON x 120 E (0-2' depth)
with a Grid Cell Average of 32 pCi/g total uranium The results of these radiological
surveys are presented in detail within the report entitled "Radiological Surveys of Open
Land Areas." (Ref 2)

Excavation

Remediation of this area was conducted concurrently with !he remediation activities of
the "Metals Recovery Area". (Ref 3) The methodology used in the performance of
remediation activities was in accordance with the requirements put forth in the
"Supplement to the 1992 Remediation Plan" Total volume excavated was 38.2 m3 (1350
fR3) (Ref 4) and was dispositioned along with material from the metals recovery area.

Final Status Survey

Final Status surveys were conducted in the manner specified within the "Supplement to the
1992 Remediation Plan", and included surface soil samples from the floor of the
excavation, walk over scans of the floor of excavation, and subsurface soil samples in
adjoining grids.

I



All samples and measurements demonstrated results less than the critenia. Soil sample
results were obtained using the gross alpha counting technique as described within
reference 1, 2, and 3 The survey data is presented within the attached tables and figures
as follows Table 1, "Building 10 Laboratory Wing Excavation Floor Soil Sample
Locations and Grid Cell Averages". Figure 1, "Building 10 Laboratory Wing Excavation
Floor Soil Sample Locations", and Figure 2, "Building 10 Laboratory Wing Excavation
Floor Grid Cell Averages" In addition, "D" size drawings are provided of Figure I and 2
as CPS-TI-0 1061 and CPS-TI-0106J respectively

References:

1. Supplement to the 1992 Remedianon Plan, Texas Instruments Incorporated,

December 1994

2. Radiol.-gtcal Surveys of Open Land Areas. CPS Environmental Inc , January 1995

3. Remediation of the Metals Recovery Area, Final Report, CPS Environmental, Inc,
September 1995

4 Communication with E Otis Dyer to Mark A Griffon Regarding Excavation Volume
Estimates. June 4, 1996
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Table 1: In•ing 10 LalOraotu Wing
Excavation Flor Soil Sample Locatlon mad Grid Ceil Averages

GRID LOCATION SAMPLE LOCATION SAMPLE ED SAMPLE RESULTS

I6ONxI2OE

ISONxI20E

15ONxI2lE
ISOxI23E
ISONxI26E

15ONx 121 E
150NM123E
1SONxl26E
144Nxl23E
I 47Nx121 E
144Nx123E
I47Nxl23E
144NxI26E
147Nx126E

F10-3
F 10-6
F10-9

AVERAGE

FI0-3
F10-6
F10-9
F10-1
F10-2
F10-4
F10-5
F10-7
F10-8

AVERAGE

2
19
2

7.666666667

2
19
2
2

21
27
17
29
24

15.88988M88
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Figure 2
Building 10 Laboratory Wing: Excavation Floor Grid Cell Averages
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Remediatiou of Building 12 Thermal Ice Storage Area

Description

I his report describes the remediation activities of an area described as the thermal ice
storage area of Building 12 at the Texas Instruments Incorporated Attleboro Site under
USNRC License number SNM-23. The principal contaminate identified at this site was
uranium from the former fuel fabrication activities at this site. Th,. decommissioning
criteria as established within the site remediation plan is 30 pCi/g total uranium. The
Building 12 Area is described in detail within the documents entitled "Supplement to the
1992 Remediation Plan" and "Radiological Surveys of Open Land Areas." (Ref 1,2)

Characterization

Radiological surveys conduced within this area include walk over scans, static
measurements, and sub surface soil samples The subsurface soil samples identified an
area of contamination of approximately 200 m2 extending in depth to approximately 6
feet This area is located at the grid coordinates 160-170 N x 180- 200 E as defined on
reference map CPS-TI-0103H and CPS-TI-0103C. The subsurface contamination
identified at this location had a maximum value of 126 pCi/g (2-4' depth) with Grid Cell
Averages of 46 pCi/g total uranium (160. 170 N x 180, 190 E) and 72 pCi/g total
uranium ( 160 - 170 N x 190 - 200 E). The results of these radiological surveys are
presented in detail within the report entitled "Radiological Surveys of Open Land Areas."
(Ref 2)

Excavation

Remediation of this area was conducted concurrently with the remediation activities of the
"Metals Recovery Area" (Ref 3) The methodology used in the performance of
remediation activities was in accordance with the requirements put forth in the
"Supplement to the 1992 Remediation Plan". Total volume excavated was 365 m3

(12,890 ft3) (Ref 4) and was dispositioned along with material from the metals recovery
area

Final Status Survey

Final Status surveys were conducted in the manner specified within the "Supplement to the
1992 Remediation Plan", and included surface soil samples from the floor of the
excavation, walk over scans of the floor of excavation, and subsurface soil samples in
adjoining grids.

I



The excavation floor grid cell averages for both grids were found to be less than the 30
pCi/g total uranium criteria Soil sample results were obtained using the gross alpha
counting technique as described within reference 1, 2, and 3 The survey data is presented
within the attached tables and figures as follows Table 1, "Building 12 Thermal Ice
Storage Area Excavation Floor Soil Sample Locations and Grid Cell Averages", Figure I,
"Building 12 Thermal Ice Storage Area Excavation Floor Soil Sample Locations", and
Figure 2, "Building 12 Thermal Ice Storage Excavation Floor Grid Cell Averages" In
addition, "D" size drawings are provided of Figure I and 2 as CPS-TI-0 1031 and CPS-TI-
01033 respectively.

References:

1. Supplement to the 1992 Remedianon Plan, Texas Instruments Incorporated,

December 1994

2 Radiological Surveys of Open Land Areas, CPS Environmental Inc. January 1995

3. Remediation of the Metals Recovery Area, Final Report, CPS Environmental. Inc.,
September 1995

4 Communication with E Otis Dyer to Mark A Griffon Regarding Excavation Volume
Estimates, June 4. 1996
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Table I: Building 12 Therml Ice Storage
Excavalon Floor Soil Sample Locadom md Grid Celd Averages

GRI[D LOCATION SAMPLE LOCATION SAMiLE ID SAMPL.E REULTS
GR13D LOCATIO SAMPLE LOCATION SAhU4X M SAWLE RESULTS

17ONxISOE 162NxISO0E
l62Nx 182E
162Nx184E
162Nx 186E
162Nx188E
J62Nx190E
164NxIS0E
164Nx182E
164Nx 194E
164Nx I 6E
164NxiI88E
164Nx19OE
166NxIS0E
I66Nx182E
166Nx I 4E
166Nx I86E
I66Nx188E
166Nx]9OE
168Nx 182E
168Nx 194E
I69Nx 196E
I68NxIS8E
168Nx19OE
168Nx 190E
170NxJ82E
170Nx 186E
17ONx19OE

162Nx 190E
I62Nx 192E
I62NxI94E
162Nx196E
162Nx 198E
164Nx19OE
I 64Nx]I92E
I64Nx 194E
164NxI96E
I 64Nx, I98E
I 66N xl90E
I 66Nx I92E
166Nx194E
166NxI96E
166Nx 198E
166Nx2OOE

F12-1
F12-2
F12-3
F12-4
F12-5
F12-6

F12-11
F12-12
F12-13
F12-14
F12-15
F12-16
F12-21
F12-22
F12-23
F 12-24
F12-25
F12-26
F12-32
F12-33
F12-34
F12-35
F12-36
Fl2-37
F12-42
F12-43
F 12-44

AVERAGE

2
2
32
16
2
19
2
2
2
2
15
2
37
19
2
18
17
17
18
2
19
16
25
38
17
25
2

13.7037037

170Nxl90E F12-6
F12-7
F12-8
F12-9
F12-10
F12-16
F12-17
F12-18
F12-19
F12-20
F12-26
F12-27
F 12-28
F 12-29
F12-30
F12-31

19
55
19
24
2
2
2
2
2

2
2
2020

19



Talke 1: Buildftg 12 Tbermal Ice Storae
Excavatim Floor Soil Sample L•oao mowd Grid Ceil AveraMges

GRID LOCATION SAMPLE LOCATION SAMPLE ID SAMPLE RESUTS

1 7INzI9OE
(coal)

168NxI9OE
168Nx192E
J68NxI94E
168NxI96E
16SNzI98E
17ONx I90E
17ONxI95E

F12-37
F12-39
F12-39
F12-40
F12-41
F12-44
F12-45

AVERAGE

38
25
43
17
19
2
2

14.65217391
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TEXAS INSTRUMENTS INCORPORATED
Attleloro, Masachuet

Remediation of Building 17 Hillside

NRC License/Docket No: SNM-23/70-33

Final Report

Verion 1.0

Prepared by

CPS Environmental, Inc.
June 1996



Description

This report describes the remediation activities of an area described as the Hillside of
Building 17 at the Texas Instruments Incorporated Attleboro Site under USNRC License
number SNM-23. The principal contaminate identified at this site was uranium from the
former fuel fabrication activities at this site. The decommissioning criteria as established
within the site remediation plan is 30 pCilg total uranium The Building 17 Hillside Area
is described in detail within the documents entitled "Supplement to the 1992 Remediation
Plan" and "Radiological Surveys of Open Land Areas" (Ref 1,2)

C'haracterization

Radiological surveys conduced within this area include walk over scans, static
measurements, and sub surface soil samples. The subsurface soil samples identified an
area of contamination of approximately 200 m2 extending in depth to approximately 6
feet This area is located at the grid coordinates 30 - 50 S x 130- 160 E as defined on
reference map CPS-TI-0108H and CPS-TI-0108A. The subsurface contamination
identified at this location had a maximum value of 84 pCi/g total uranium at 45 S x 145 E
(0-2' depth) The Grid Cell Averages within this area were as follows: 175 pCi/g (based
on surface soil samples)30 - 40 S x 130 - 140 E)2 36 pCi/g (40 - 50 S x 140 - 150 E), 28
pCig (30 - 40 S x 140 - 150 E), and 26 pCi/g (40 - 50 S x 150 - 160 E). The results of
these radiological surveys are presented in detail within the report entitled "Radiological
Surveys of Open Land Areas." (Ref 2)

Excavation

Remediation of this area was conducted concurrently with the remediation activities of
the "Metals Recovery Area". (Ref 3) The methodology used in the performance of
remediation activities was in accordance with the requirements put forth in the
"Supplement to the 1992 Remediation Plan* Total volume excavated was 141.4 m3

(4995 ft3 ) (Ref 4) and was dispositioned along with material from the metals recovery
area.

I



Final Status Survey

Final Status surveys were conducted in the manner specified within the "Supplement to the
1992 Remediation Plan", and included surface soil samples from the floor of the
excavation, valk over scans of the floor of excavation, and subsurface soil samples in
adjoining grids.

The excavation floor grid cell averages for all four grids were found to be less than the 30
pCi/g total uranium criteria. Soil sample results were obtained using the gross alpha
counting technique as described within reference 1, 2, and 3. The survey data is presented
within the attached tables and figures as follows: Table I, "Building 17 Hillside
Excavation Floor Soil Sample Locations and Grid Cell Averages", Figure 1, "Building 17
Hillside Excavation Floor Soil Sample Locations", and Figure 2, "Building 17 Hillside
Excavation Floor Grid Cell Averages" In addition, "D" size drawings are provided of
Figure I and 2. as CPS-TI-01081 and CPS-TI-OI08J respectively

References:

1. Supplement to the 1992 Remediation Plan, Texas Instruments Incorporated,
December 1994

2. Radiological Surveys of Open Land Areas, CPS Environmental Inc., January 1995

3. Remedianon of the Metals Recovery Area, Final Report, CPS Environmental, Inc,
September 1995

4 Communication with E Otis Dyer to Mark A Griffon Regarding Excavation Volume
Estimates, June 4, 1996

2



Tabe 1: hBuldag 17 Hhd&
Efcmavim Flowr So Sample LacUUUm wd Grid CeD Averfp

IRM II'AIAN RALIM F IAVK•ATrltd QAI1W. V m QAMI V DW IIrs 1r

30WO13E

3OSxl4OE

40SMi4OE

30Sxl40E
3OSx137E
3OSx133E
3OSxl31E
34SxI40E
34Sx137E
34Sxl 33E
34Sz 131 E
38Sx14OE
38Sx137E
3SSx133E
38Sxi31E

3OSx I 4OE
34Sx140E
38SxI40E
3OSx I 42E
3OSxI45E
3OSxI48E
34Sxz42E
34SxI43E
34Sx148E
38Sx142E
38SxI45E
38Sxi48E

42Sx140E
42SxI43E
42Sx147E
44SxI4OE
44Sx 143E
44Sxi47E
46Sxi40E
46Sx143E
46Sx147E
48Sx14OE
48Sxl43E
48Sx147E
SOSxl40E
5fOSx143E
SOSx 150E

F17-I
F17-2
F17-3
F17-4
F17-5
F17-6
F17-7
F17-8
F17-9

F17-10
F17-11
F17-12

AVERAGE

F17-1
F17-5
F17-9
F17-13
F17-14
F17-15
F17-16
F17-17
F17-18
F17-19
F17-20
F17-21

AVERAGE

F17-34
F17-35
F17-36
F17-37
F17-38
F17-39
F17-40
F17-41
F17-42
F17-43
F17-44
F17-45
F17-46
F17-47
F17-48

AVERAGE

16
2
2
2
2
2
15
20
2

27
2

22
9.5

16
2
2
15
2
2
2
2
2
20
18
2

7.083333333

2
17
17
2
2
33
23
32
2

29
32
26
33
2
18
is



Table 1: DuDdlig 17 HbMhe
Ezvidm Floor oi Sm* Lecods mWd Grid Cel Averages

GRID LOCAIMON SAMPLE LOCATION SAMPLE MD SAMPLE RESU.TS

40Sz15OE 42Sxl52E
44Sxl52E
46SxlS2E
48Sx152E
42SxISSE
44Sx155E
46SxI5SE
48Sxl5SE
42Sx158E
44Sx1S8E
46Sx138E
48Sx 158E
SM~I150E

F17-22
F17-23
F17-24
F17-25
F17-26
F17-27
F17-28
F17-29
F17-30
F17-31
F17-32
F17-33
F17-48

AVERAGE

2
2

26
16
20
21
2

21
2
2

31
36
18

15.30769231



Figure I
Building 17 Hillside : Excavation Floor Soil Sample Locations
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Figure 2
Building 17 Hillside : Excavation Floor (rid (ell Averages
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Envirocare has reviewed completed forma EC-0200 or EC-017S
and EC-0500. Based on our review of the informa
certifications provided in those forms, Envirocare here
notice that the following waste may be scheduled for tran
delivexy to the Envirocare South Clive facility //
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made subject to iocoming-shipment procedures and may be accepted or rejected by
for management at the facility.
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March 1, I06 ai 23638M

Mr. Wfliam J. Sinclair
Smte of Utah
Deperme of r Quaty
ODson of Radatio•n Control
168 North 1050 West
P. 0. Box 144860
S4 Lake City, Utah 64114-4850

DOW Mr. 8119uf

Thank you for your lotter of March 7, 19M in which you dscrlbe the actions taken by Enviocare of Utah
a a result of Intemiodal containers (IMCs) being received at their radioactive wate disposal facily tha
contain fee-smen dIud.

As stated In your lotter, Texas Instruments Incorporated (TI concurs that this problem is serious in
nature and must be addressed Immediately. As a result, I have directed Mr. Francis J. Veale, Jr.. the

iDepartment Manager from my staff, to ensure that a corrective action plan Is developed
tha will address the situation. A copy of our correclive action plan for the Ioadl and tranporting of
sof Is attachad. It is the belief of both Roy F. Weston. Inc., our project management consultant. as well
as TI, tha this plan will address Inspection technques and mitigating activities to ensure that no fuw
fre-standing iqulds are present within the IMCs.

We am presently reviewin those corrective actions with Envirocare. Upon review of this Information. If
you would like to discuss this matter further, or If you feel It beneficial, Mr. Veole will be available to meet
with you at your convenience.

We appreciate your assistance in this mtter and If you have any quesions please do not hesitate to
contact Mr. Veale at (508) 236.1804.

S,•cemly

MATERIALS & CONTROLS GROUP

Werne Schuele
Senor V-09 President
Se Manag

WHS:sk

Enclosure

CC:~iZ ew at dmnisraor. U19#= Reg11110 I
Rober M. H MyDmetor. M .Radiation Control Program

Myron Bateman, Health Officer, Tooele Country Health Department
Jay Vence. Envirocare of Utah, Inc.
pfnAS J. Vole. Jr., Ti

,&-a- J. EFJotTI 118045

- 25M



CORRECTIVE ACTION PLAN
For

Fre-aftmad Liquids In Intermodal Containers
Jamary 1996

Rewbed March 1996

1.0 no=

This corracdve action plan describes procedures to be used to inspect for and mitigate conditions
conibuting to free liquids observd in in.ermodal container (IMCs) containing radioactive soils
excavaed at the Texas Itruments Incosrort (TI) facility in Aulebom. Massachusetts. Th
soils will be disposed at the Envirocare of Utah, Inc. (Enviboc ) facility in Clive, Utah.

2.0 Dh blo

Fnree-vanding liquids have been observed in [M4C containing soils arriving at Envirocare. This
plan Identies active measures to be used to identify and mitigate conditions that may allow the
popagation of frie-standing liquids, and will be used in the handling and trpoation of soils
Staged on site in Aulebom pending shipment to Envirocam.

'" &d Roy F. Weston. Inc. (WESTON®) have expended considerable effort investigating the
mot cause of free-standing liquds in intermodal containers (IMCs). From this investigation, we
have concluded that the root cuse is one or both of two factors. the exodus of wat from the
soil or infiltrating precipitatiOn duing rail shipmenL Both possible causes have been addressed in
this plan.

3.0 Eements of the Qorrl e AM uon Plan

3.1 Icmug

All IMCs received on site in Atleboro will be inspected for ice and/or standing water prior to
loading. Any ice or standing wate will be completely removed prior to initiating the loading
operations.

Prior to loading, the soil type will be visually scrutinized to determine whether the soil has a high
silt content and field tested per IMC to determine the moisture content using a nuclear density
puge. Soils with a moisture content greater than 20% will be blended with soil with a higher
sand/iravel content to minimize the moisture content. FolPwing blending, a follow-up

eah~mue~nt will be taken for moisture content, and the blending process will be repeated as
necessay until the moisture content is below 20%.

Moisture content readings will be logg•d. Using the relationship that the weight of the water
equals the moisture content times the total weight divided by one plus the moisture content,
the maximum quantity of water in dhe soil to be transpore will be calculated. From this
information the quantity of absorbent ncessary to absorb that maximum quantity will be



wager. aw subsequenuy twe sorDeflt will DCoe a to inst LmL.

Based upon field data and observations from Envirocare field personnel, them is no direct
cornelation between moisture conent of the material and the quantides of free standing liquids
observed in the [MCs at Envirocare. However, by field testing the soil to collect moisture content
data before the soil is loaded, TI and WESTON* can calculate the total amount of water
contained in an IMC. Assuming the worst case scenario for the release of the water from the soil,
we will then provide enough sorbent material to account for dhe maximum amount of released
wager. All testing and blending determinations will be made by the quality control representatve
in conjunction with the 1" site repesentative and/or WESTON* site manager.

3.2 MM9ialaJ1az•nling andMizing

All soil currently staged at the Atleboro facility is covered with plastic sheeting to promote runoff
and prevent infiltration by precipitation. As of 15 January 1996, a temporary strucmt has been
erected on the site. During inclement weather, loading operations will occur within the building.
In addition, an adequate volume of material will be staged within the building prior to loading to
eliminate introducing additional water via precipitation during loading.

3.3 Absorbent Material

Prior to placement of the double liners, five (5) bags of absorbent material, with an absorption
capacity of approximately 80 gallons of water, will be placed in the corners of the empty IMC,
and along the edge of tie end gate. This material will be in position to absorb any water located
outside of the liners, but wi&. . i tde IMC.

During loading of soil, the soil in each IMC will be covered by absorbent material supplied by
Absorption Technologies or equivalent to absorb any fiee liquid released from the soil during
shipment. The brand of absorbent was recommended by Envirocare for its effectiveness as a
sorbent, and for the fact that the material will not change the chemical composition of the
stockpiled soil (see attached Material Safety Data Sheet (MSDS)). Any substitutions of
absorbent material will be done only with prior written approval from Envirocare. The means for
determining an adequate quantity are described in detail in Section 3.1 of this plan.

The absorbent material will be carefuy placed in the comers and along the edges of the soil in
the areas most likely to collect free standing liquids. Care will be taken to prevent placement of
absorbent in those areas where free standing liquids are unlikely to collect, such as on the tops
of the soil piles.

2



3.4 CK aD

Prior to shipment, all IMCs will be inspected by the WESTON® quality contoi representative to
confirm the mechanical integiy of the [MC upon recipt. Once this inspecton has occu=ed and
any ice andlor frc-smaling water has been removed from the IMC. the IMC will be fined with
five (5) bags of absorbent mamra and will be double-lined in praation for loading operaons.

3.5 C.• tnSUn

1" and WESTON® have investigated the type of sealant to be used on the IMCs. WESTONO
conducted teots on various sealants, including the foam sealant used currendy, to establish a
means for eliminating extemal sources of wate' from entering the IMCL. Following loading of
soil and absorbent matedal, [MC lids will be scaled using a double layer of spray foam insulation
material Based on test reslts, two layers of sealant will be used to maintain tbe integrity of the
seal

Following application of the sealant matial, a layer of adhesive will be applied to cover all
exposed foam surfaces. The adhesive to be used (3M Frost Resisn tape) is specially developed
to remain adhered to metal surfaces down to ten degrees below zeo. This will prevent direct
water contact with the foam as an added preventative measure.

In additon to the sealant materials placed on the IMC, the gaskets located under the end gate
will be specifically inspected for wear, cracking. and proper placement. Faulty or worn gaskets
will be replaced and the end gate resealed prior to shlpment to Envirocare.

The findings of the root cause analysis indicate that precipitation. introduced via a faulty [MC
seal. may have contributed to the abnormally high amount of fice standing liquid encounered in a
particular IMC. The controls outlined above are intended to prevent water from entering the
IMC via precipitation during transit. By eliminating water from sources outside of the IMC, and
using the moisture content data to apply enough sodent material to acco,.mt for all the water
contained within the soil, we have achieved a practical solution to the possible root causes and
therefore eliminated the possibility of free-standing liquids in the [MCs received at the Envirocare
facility.

3.6 Container Inoein

As a quality control measure, Mr. Timothy Laquerre will ovenee the railcar loading
operation and the WESTONO inspector assigned to the operation. The quality control
mpesFentative will prepare a checklist verifying that measures described in the Corrective
Action Plan were completed per container pe railcar prior to release of the ralcars. The
inspection checklist will be maintained on file at the site, and will be made available to
Envirocarm on request.

Each requirement set forth in this plan will be included in the checklist to be completed by the
quality control representative (swe attached). Any deficiencies will be noted on the checklist and

3



immediasely corrected in the field prior to shipmeim The checklist will then be annotated with the
correcive action and the initials of the inspector to reflect the field coection.

In addition to the inspection by WESTON personne4 each IMC will be inspected by a TI
representative prior to shpment to Envirocare. A certidcat Qf inspection will be completed for
each raikar by the 17 representative and will be submitted with die shipment.

3.7 Container Wad

In addition to ft measures set forth above, each IMC will be sealed with tamper Seal to ensure
that IMCs are no opened at any time between sealing in Attleboro and receipt at Envirocare.

TI has requested that a representative be on site at Enviroc during receipt of the initial IMCs
sent from the Ti facility to inspect and make detailed observations on the shipments. These
observations will be used to refine the corrective action procedures for future shipments, if
neccssay.

4
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March 7, 1996

Werner H. Schucle
Senior Vice President
Texas Instruments
34 Forest Stree
P.O. Box 2964
Attleboro, Massachusetts 02703

Dear Mr. Forest:

On February 27, 1996, Envirocare of Utah, notified this agency that they had suspended Texas
Instruments access to their low level radioactive waste disposal facility. On three occasions, the
most recent being February 22, 1996, Envirocare had received for disposal, by internodal
containers, shipments of radioactive waste which contained free standing liquid. This waste was
generated at the Texas Instruments operations located in Attleboro, Massachusetts.

Envirocare of Utah, Inc. possesses a radioactive material license, #UT2300249, issued by the
Division of Radiation Control authorizing the company to perform disposal operations of low
level and other radioactive wastes. The license prohibits Envirocare from receiving liquids as a
normal course of business. It does however recognize that inadvertent shipments of liquid as a
component of dry wastes might occur. Envirocare has submitted a Waste Management Plan
which was reviewed and approved by this agency and commits Envirocare to certain actions if
liquids are received. As you may be aware, Envirocare is committed to suspend shipments if
corrective actions taken by a waste generator have been ineffective and a third liquid in waste
incident has occurrd

This letter is notif) Texas Instruments that the Division of Radiation Control regards these as
serious everts. Intemnodals are not approved for the transportation of liquids. Furthermore. State
Radiation Control Rules and requirements regarding the shipment of radioactive contaminated
liquids have not been met. If access to the Envirocare waste disposal facility is needed by Texas
Instruments, then strict adherence to a quality assurance and quality control program designed
to eliminate the problems is required and nothing short of that goal is acceptable to the Division.
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Much 7, 1996
Pap 2

Sincerely, N

WilliariJ.Sinc Director

cc: Thoma T. Mmia, Resioid AdmniWsirar, USNRC Region I
Robert M. FHaisey, Director. Mass. Radiation Control Program
Myron Baemn, Health Officer, Tooele County Health Department
Jay Vance, Envirocare of Utah, Inc.
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1.0 INTRODUCrTON

A radiological investigation of the subsurface drains servicing the affected areas of
Buildings 4 and 10 at the Texas Instruments Incorporated (TI) Attleboro Facility wu
performed by Roy F. Weston, Inc. (WESTON), from I I to 21 September 1995. Affected
areas had been previously defined as pant of the Building Intcnors Remediation Project
described in the Supplement to tde 1992 Remediatlion P/w,. The radiological
characterization was conducted to determine the distribution, concentration and inventory
of uranium-234, -235 and -238 in the drainage system as a result of historical nuclear
material processing activities. Affected areas within these buildings at the TI Attleboro
Facility are illustrated in Figures I and 2.

The drainage system investigation included two iAmary asessment efforts and the
collection of pipe scale and/or other residue samples through direct access to the main
lines. Direct-reading field radiological instrumentation was used to identify radioactive
material inventory within "feed" lines originating at the concrete floor slab surface. Direct
reading measurements were used as supplemental information in recommending pipes for
removal or attempted decontamination. Isotopic uranium analyses of residue samples
were processed to determine the residual mass of uranium-235 contained in the drainage
system.

The drainage system investigation was performed immediately after the Pilot-Scale
Interiors Remediation Project and prior to the Full-Scale Interiors Remediation Project.
An aggressive investigation schedule was implemented in support of Nuclear Regulatory
Commission (NRQC) license termination and to assess the potential for inadvertent
exposures to non-radiological workers performing routine drainage system maintenance
and the potential for inadvertent criticality from relocation and/or disturbance of highly
enriched and concentrated uranium.

1. 1 Drainage System Description

Buildings 4 and 10 drainage systems consist of 4-inch vitreous clay (VC) and 4, 5, and
6-inch cat-iron (C0) lines (referred to as "arterial lines") located 2 to 3 feet below facility
grade. These fines, which run from north to south or south to north, liqes typically flow
into east-west lines of 6 to 12-inches in diameter (referred to as "main lines"). Floor
penetrations (referred to as "feeder lines") are typically 4-inches in diameter and may be
encountered at various locations above the subsurface drainage system. Conversations
with TI personnel have indicated that the VC lines accepted flow from floor drains, while
the CI tines accepted flow from roof dra'ns. These personnel also have indicated that there
have been historical instances of "cross-routing" between these systems. This document
uses the terms "drain" and "lie" interchangeably.

-fia &Ok Ckwadvizati Jnaa 99s10 IMMY 19% 2
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1.2 Piot-Scale Findings

The pilot-scale remediation was performed from June to August 1995. This study area
included the Caged Area (Areas I and 4 on Figure 2) and the Screen Print Room (Area 7
on Figure 2). Based on the information collected during remediation activities, it was
determined that the soil and pipes posed a potential safety concern and that the soil and
pipes required excavation and removal under radiological controls. It also was determined
that other drain lines within the affected areas of Buildings 4 and 10 should be surveyed
for significant accumulation of concentrated radioactive material prior to the execution of
full-scale remediation activities through the facilities.

1.2.1 Caged Area (Areas I and 4)

After a feed line floor penetration servicing an overhead roof drain was sampled, elevated
readings were identified and investigated. The feed line was excavated to a depth of
3 feet, where it attached to a 4-inch CI main line. After the excavated lines were broken
and removed, a small uranium rod of approximately 5 inches in length and 1/2 inch in
diameter was identified and retrieved. While retrieving this rod, it was noted that the
surrounding soil and pipes also exhibited elevated radiological measurements.

In addition to the 4-inch CI, a 4-inch VC line was identified at this location. Both pipes
were opened and found to contain from 50-90 percent sediment and residue blockage.
The pipe contents and surrounding soils were sampled and analyzed for total and isotopic
uranium concentrations. Total uranium concentrations in the pipe sediments were 53,000
picocuries per gram (pCi/g) and 1,517 pCi/g for the CI and VC lines, respectively. The CI
line and surrounding soils exhibited a uranium-235 concentration of 2,000 pCi/g and
enrichment to 33 percent by weight, indicating that highly enriched uranium was leaking
from the line into nearby soils. Approximately 5 feet of the CI line and several cubic yards
of surrounding soil were removed during remediation activities. The remaining lines and
soil will be removed during the remediation of Areas 5 and 6.

Near-surface recirculation piping ranging from 2 to 4 inches in diameter was frequently
located near the slab surface in the Caged Area. Radiological surveys of this piping
typically indicated marginal surface contamination on the interiors of the pipes, typically
ranging firom less than 3000 disintegration per minute (dpm)/100 cm2. If surveys detected
above background surface concentrations or if the pipe could not be readily opened for
survey, it was disposed of as radioactive debris. Approximately 60 to 70 feet of this
piping was disposed of in this manner.

1.2.2 Screen Print Room (Area 7)

During contaminated concrete removal at the north side of the Screen Print Room
(Area 7), the initiation point of a 4-inch VC main line was encountered. This line
exhibited surface contamination levels (on the pipe interior) as high as
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1,000,000 dpm/lO0 cm', although did not contain a visible accumulation of residue.
Approximately Is feet of line was removed until surface contamination levels within the
pipe were reduced to background levels. Minor soil contamination was noted near the
initiation point ofthe line and excavated. Soil concentrations were 71 6 and 9.8 pCi/g in
soils near the initiation point and line removal termination point, respectively. In contrast
to the Caged Area, the Screen Print Room uranium enaichment indicated previous use of
depleted uranium.

2.0 MATERIALS AND METHODS

Materials and methods used in the drainage system investigation were applied to two
primary programs: sampling and analyses of residue contained within main lines, and
radiological measurements within the interiors of arterial and feed lines accessible at or
near the floor grade.

2 I Sampling and Analysis of Pipe Residue

The radioactive material inventory was developed through sampling 13 subsurface
locations of CI and VC lines. After available TI "as-built" diagrams were reviewed, these
locations were selected based on historical information and/or suspected transfer of
contaminated material to these lines. Radiological survey data from previous
investigations and removal actions (undertaken in the pilot program) were used to identify
potential routes of transfer through the facility. In general, one CI and one VC line were
present at each location (except at location 4). If selected locations were blocked by
stationary equipment or stock, alternate representative locations were identified. The final
15 sampling locations within Buildings 4 and 10 are shown on Figures 3 and 4,
respectively.

At each sampling location, concrete was removed and soil was excavated to just below
pipe level. The excavation was monitored with radiological instrumentation. A section of
each pipe was cut open, allowing access into the pipes. After pipes were opened, a sample
of the sediment or other residue in the pipe was colected and submitted for isotopic
and/or total uranium analyses. The sedimentation and buildup within pipes was variable
and was typically greater in the CI lines. Some VC lines had dean surfaces that would not
yield a sample. Based upon direct observation, field personnel recorded the percentage
blockage in the line. Lines with little or no buildup were typically rated at 5 to 10 percent
blockage. Several VC pipes were not sampled due to liquid backup, pressurization, or
leaking water.

2.2 Use of Direct Reading Radiological Instrumentation

Direct reading radiological instrumentation was used for both feed drain and main drain
line surveys. The location of feed drain survey points is identified on Figures 3 and 4.
Main drain line surveys were performed at several of the 15 locations identified on Figures
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certificates, and function check results) are maintained ornite withn me i i NUClear
Decommissioning Project file system.

2.2. 1 Feed Drain Surveys

As pan of the drain line investigation, characterization personnel used a specialized
Bicron I -inch by I-inch sodium iodide gamnma scintillator, coupled to a Ludlum Model
2221 Scaler/lRatemeter operating in ratemew mode. The background count rate of this
system ranged from 1,200 to 2,500 counts per minute (cpm) over the site work areas.

Many of the feed drain lines were open or had readily removable plugs or caps. Field
personnel passed the detector through these lines until blockage or directional changes
were encountered. The maximum detector response was recorded. The I-inch by I-inch
detector is sensitive to the low-energy x-ray emissions associated with enriched and/or
depleted uranium accumulations.

Prior to use of the aforementioned I-inch by I-inch sodium iodide system, a Ludlum
Model 44-I beta scintillator/Model 222! scaler/ratemeter was used in 8 to 10 feed lines.
Although the geometry of this system is not optimal for detecting large accumulations in
or around pipes, it is adequate for identifying contaminated scale within the line.

2.22 Arterial and Main Drain Line Surveys

After excavating, breaking and sampling the several lines at locations I to 15, a Ludlum
Model 133-2-1 waterproof Geiger-Mueller (GM) "peanut probe" detector was "snaked"
through the line with a flexible rod and long-distance cable. The use of the probe
identified any significant blockage in the main lines and identified large accumulations of
radioactive materials within the drain lines or in the surrounding soils

The Model 133-2-1 GM detector was linked to a Ludlum Model 2221 Scaler /Ratemeter
operating in ratemeter mode. The background count rate of this system ranged from 15 to
20 cpm. The Model 133-2-1 has limited relative response capabilities when measuring
enriched uranium due to the low energy x-rays and limited beta emission rate associated
with the isotopic abundance of highly enriched uranium. For this reason, readings above
background were assessed as potentially indicating a significant accumulation of enriched
uranium.

The probe was snaked through the pipe in both directions from the access opening.
Elevated detector measurements were noted at varying distances away from the access
point. The terminal entry distance in each direction was recorded, and blockage or
direction changes noted.
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3.0 INVISTIGATION FINDINGS

Investigaton findingp include physical descriptions of the lines based on intnrsive sampling
activities, analytical rults for samples colleaed in the drain line, direct radiological
meau, emens of the feed drain lines, total uranium and fissile material inventory, and a
discussion of potential criticality considerations.

3.1 Physical Descriptions

The following discussions pertain to any or all main lines identified and opened at
locations I to 15 on Figures ad 4.

LocaionI - Two pipes were identified and sampled at this location during the Pilot-Scale
Interiors Remdiation Project The pipes are identified as 081 5.04-4C-BSS-O0-CI Pipe
Inside and 081 5-04-4C-BSS-o00-VC Pipe Inside. During pilot investigations, high
readings from the pipe feed line were noted and the pipe was excavated and removed to
the manin lines. The 4-inch Ci and 4-inch VC pipes were opened; a small rod (5 inches
long and I/2-inch in diameter) was removed. Sionificant sediment buildup was identified.
The sediment blocked at least 90 percent of the CI pipe and 50 percent of the VC pipe.
This sediment was sampled and shipped for isotopic uranium analysis. It should be noted
that these findings were the basis for the WESTON recommendation to perform drain line
characterization prior to ful -scale remediation activities.

La~ion - Pipe location 2 includes a 4-inch Cl pipe and 5-inch VC pipe. The CI pipe is
identified as 0830-04-3D-BSS-CI Pipe Inside. There was very little buildup other than
pipe scale, but a sample was collected amd submitted for isotopic uranium analysis. The
VC pipe was not sampled due to water flow and leakage in the area.

Loim 3 - Pipe location 3 includes one 4-inch CI pipe identified as 0830-01-3B-BSS-
00-C! Pipe Inside, and a 5-inch VC line. Very little residue was noted, but a scale sample
was collected and submitted for isotopc uranium nalysis. The VC lin had no residue tosampk.

LquaA - Pipe location 4 included a 4-inch CI pipe that was independent of the
traditional drain scenmao in that it was alone and not parallel with a VC pipe. A sample
(09I16-02-2D-BSS-00-West Iron Pipe) was collected and submitted for isotopic uranium
analysis

Laan - Pipe location 5 includes an S-inch Cl pipe identified as 0916-02-2D-BSS-O0-
Ea Ion Pipe. This pipe is a arterial line for a large nunber of roof drains on the
northeast part of Building 10. The VC line at this location was leaking water and could
not be opened. A sample from the Cl line was collected and submitted for isotopic
uranium analysis.
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LaQsMsn- Pipe location 6 was chosen due to its down~radient location ftom the
aofe hdk uraum identified at location I. Two pipes (09 IS-12-4E-BSS-
00-lron Pipe, a S-inch CI; 0915-12-4E-BSS-00-Clay Pipe, a 4-inch VC) had very little
amounts of sediment, but sample scrapings were collected and submitted for isotopic
uranium analysis.

,"Mion7- Pipe location 7 was the only accessible point to the line due to facility stock
and surrounding structures. The corresponding samples are from a 5-inch CI pipe
identified as 0914-10-6J-BSS-00-iron Pipe and a 4-inch VC pipe identified as 0914-10-6J-
BSS-Cay Pipe.

Lgaitig.I - Pipe location I is located daianst the west wail of Building 10 near the 4 -10
connector The samples are from a 4-inch CI pipe identified as 09i3-10-8I-HBSS-00-CI
Inside and a 4-inch VC pipe identified as 0913-10-SH-BSS-O0-VC Inside.

LgGciiM.. - Pipe location 9 has two pipes, a 4-inch CI pipe identified as 0913-10-7G-
BSS-00-CI Inde and a 4-inch VC pipe identified as 0913-10-7G-BSS-OO-VC Pipe.

LMii. 10 - Pipe location 10 is at the end of a pipe with known contamination. The two
pipes sampled were a 6-inch CI pipe identified as 0912-09-7F-BSS-O0-Ci Pipe and a 4-
inch VC pipe identified as 0912-09-7F-BSS-O0-VC Pipe.

L ion,1 - Pipe location I I is at a point in a line just outside of the old Screen Print
Room. The two lines sampled here were a 4-inch CI pipe identified as 0914-09-8D-BSS-
00-Iron Pipe and a 4-inch VC pipe identified as 0914-09..8D-BSS-00-Clay Pipe.

Loafign 12 - Pipe Location 12 is a 4-inch VC pipe identified as 0728-07-8B-BSS-OO-
Wall at a point where it starts to run parallel with a wall. There was very little material at
this point but a sample was taken and submitted for isotopic uranium analysis.

Location13- Pipe location 13 is in the same pipe u is in locations 10and 12. It isa4-
inch VC pipe designated 0728-07-8B-BSS-.OPipe. The pipe had approximately 1/2 inch
of sediment built up inide of it.

Lealio 14 - Pipe location14 is in Building 4 nea the Lewis NOl. The two pipes
accessed included a 5-inch CI pipe identified as 0919-13-2F-BSS-East Iron Pipe and a 4-
inch VC pipe identified as 0919-13-2F-BSS East Clay Pipe. Both ofthe lines were 50
percent blocked with sediment buildup.

UaMW 1 - Pipe location 1 is also in Building 4 near the Lewis Mill. The two pipes
here are also a 5-inch CI (0919-15-3F-BSS-West Iron Pipe) and a 4-inch VC pipe (0919-
15-3F-BSS-00-West Clay Pipe). The CI line was 30 percent blocked with sediment and
the VC line was 10 percent blocked with sediment buildup.
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3.2 Sampling Analytical Reiuts

Pipe scale and residue samples were packaged and shipped to TMA Eberhine, Oak Ridge,
for isotopic uranium analysi using the EML U-02 (Modified) procedure. All shipments
were transported using chair.sof-custody forms. Copies of these forms are maintained in
the WESTON project fMli. Table I includes the reported results of uranium-234, -235,
and -238 concentrations, respectively, as collected in any or all lines sampled at locations
I through 13. The final column of the table presents the total uranium activity of the drain
line residue as the sum of the isotopic uranium concentrations.

Table I also presents the calculated isotopic abundance by weight using the formula.

WV = (SAv / A•) (SAu.2U / Au.234) (S&u. / Avus) (SAu.z.s Au.-23)) * 100

where:

W%. = weight percentage of the uranium isotope
SAu - specific activity of the uranium isotopes (pCi/g)
Au - concentration of the uranium isotopes (pCi/g)
SAu. = specific activity of uranium-234 (pCiig)

z~u - concentration of uranium-234 (pCi/g)
SAWnjz = specific activity of uanium-235 (pCi/g)
&usm -concentration ofuranium-235 (pCi/g)

SAuui. = specific activity of uranium-238 (pCi/g)
Au.as. = concentration of uranium-238 (pCi/g)

The highest unuium-235 enrichments (and concentrations) occur in the VC and CI arterial
lines running from the north end of the Caged Area (under the main walkway) between
sample locations I and 6. The enrichnment in the CI line is relatively constant at 33 to 34
weight percent (w%), with an approximately ten-fold dilution in total uranium
concentration between locations I and 6, from 53,000 - 5,900 pCi/g. The lowest total
uranium concentrations and uranium-235 enrichments were identified in samples taken
from locations 14 and 1 within Building 4.

Locatons 4 and 5 accessed lines that had previously supported assay laboratories
associated with nuclear material manufacturing activities. Sampling and visual observation
confirmed that there was little to no accumulation of residue in these lines. Analytical data
for both Cl lines indicated a total uranium concentration of approximately 500 pCi/g in the
thin layer of scale,
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Table I. Analytical Results From Pipe Residue Samples

M CI1 coo1t143 1 PO *2 U 1W -iTi W Ur~

I

2
3
4
5
6

7

8

9

10

II

12
13
14

15

50600
935.5
400.8

10.5
444.2
437.4

128
5629
41.3
12.6

0.299/
0.01%
0.106,4
0.02%
0.060
0.05%
0.18%
0.35%
0.03%
0.02%

NA
NA

0.04%
0.08%
0.03%
0.00%
0.06%
0.03%
0.00%
0.01%
0.01%
0.02%
003%
0.02%

2000
53

16.5
0.8

30.4
21.4
4.2
193
1.4
2.6
13'
1.83

20.5
1.1
5.4

0.84
36.4
1.5
16

0.15
0.32
0.32
0.33
0.33

33.136
1.53%

11.46%
4.25%

12.49%
7.12%

17.337%/,
34.72%

3.19%
12.23%

NA
NA

4.69%
10.23%
3.41%
0.37%
8.55%

12.06%
0.43%
0.47%
0.91%
3.01%
1.93%
3.53%

624.7
529.2

19.8
2.8

33.1
43.4

3.1
56.1
6.6
2.9
NA
NA

648
1.5

23.8
34.9
60.5

1.7
58.1
4.9
5.4
1.6
2.6
1.4

66.58%
98.46%
88.45%
95.73%
87.45%
92.83%
82.45%
64.93
96.780/a
87.75%

NA
NA

95.28%
89969/
9657%
99.62%
91.39%
87.91%
99.57%
99.52%
99.08%
96.96%
98.04%
96.45%

53224.1
1517.1
437.1

14.1

507.7
502.2
135.3

5878.1
49.3
18.1
NA
NA

552.3
28.3

156.7
54.24
891.4

15.1
71.8
9.75

11.82
9.321

17.53
603

467
25.7

127 5
18.5

794.5
11.9
12.1
4.7
6.1
74

14.6
43

I I. I A I I I

'Sample results reported only for uraunum-235.
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3.3 Direct Measurement Results

Feed drain srveys and main line "snaking!" are presented below.

3.3.1 Feed Drain Surveys

Feed drain measurements were performed based on the accessibility of the feed ports to
the main lines. The background count rate ofthe I-inch by 1-inch detector/Model 2221
Scaler/Ratemeter ranged from 1,200 to 2,500 cpm for Building 4 and 1,700 to 2,500 cpm
for Building 10. As surveys were performed, it was determined that the approximate "in-
pipe" background count rate ranged from 2,500 to 3,500 cpm. This background is slightly
elevated due to the geometry effects associated with surveying a closed pipe. In several
instances a Model 222 1/Model 44-1 beta scintillation system was utilized for feed line
measurements The typical background of this system ranged from 60 to 80 cpm.

Drain head surveys from Buildings 4 and 10 are presented in Tables 2 and 3. respectively.
The location numbers may be referenced to Figures 3 and 4.
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Table 2. Feed Drain Surveys in Building 4.

Lo.i.. .Nu." .pbbftk CM___

1:

1
2
3
4
5
6
7
8
9
10
11
12
13
15

16
17
19
20
21
22
23
24
25
26
27
28
29
30
31

C!
VC
CI
VC
VC
VC
C!
C!

VIC
VC
CI

VIC
VC

Concrete

NA
4,100
3,000
NA

2,700
2,100
2,100
3,500
5,600
4,300
3,200
4,300
3,900
4,000

Filled in

At South Roll-up Door
Building 4

Two Pipes Side By Side

Capped

C1
vc
C1
CI
C'
CI
vc
vc
vc
vc

C1/vc
CI
vc
ye
VC

18,000
20,000
3,100
3,500
3,000
2,900
6,200
5,600

16,000
5,400
5,200
3,000
5,500
7,100
5.600

Feed lines at locations 16, 17, and 25 exhibit gamma count rates approximately five to six
times background. These feed lines will probably be removed during future
decontamination activities in Building 4.
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Table 3. Building 10 Feed Drain Surveys

Loca"N~umhjPpNbix

1
2
3
4
5
6
7
a
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28

30
31
32
33
34

CI
CI
VC
vcCI
VC
VC
VC
CI
Cl
VC
VC
CI
VC
cI

VC
cI

CI
VC

VC

vc
vc

CI
vC

CI

VC
CI

CI

VC
VC
cI
cI

CI
CI
CI

vc

CI

CI

6,200
3,600
7,700
3,800

26,000
6,500
6,700
3,700
3,200
6,300
6,600
7,500
7,000
3,700
6,000
3,300
3,300
6,600
6,000
2,800
3,000
3,500

99'
309'
491'
150,
166'
113'

711
921
91'

143'
88{'

98'

B Scint
Pipe Line
Pipe Line
Pipe Line

I I

'Measurements performed with beta scintillator.
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The measurement performed at location 5 indicated gamma count rates in excess of ten
times background. Subsequent sampling indicated small pieces of uranium metal around
the feed port. This feed line was decontsminated in association with Area 9 activities.

Measurements performed at locations 10 to 14 indicated gamma count rates of
approximately two to three times background. Several of these feed lines were removed
during decontamination activities in Areas 9 and 10.

3.3.2 Main Drain Surveys

Table 4 presents radiological measurements collected with the GM peanut probe at
various distances away from the pipe access point. Readings are designated with a
cardinal compass designation; the distance is given in feet. Table 4 also presents the
terminal distance of snake penetration, which typically resulted from a pipe directional
change or line blockage.

Table 4. Arterial/Main Drain Line Surveys

:.: : " I i (fl)~~~~~~~~~~. .. ::...:.... l:i : .. . . IM (t _"

3 - CI North 20-25 10 South 20-25 20
4 - Cl North 15-20 20 South 45 17
5 - CI North 20-25 20 South 25-30 20
6 - CI North 30-35 20 South 20-25 12
6 - VC North 30-35 20 South 15-20 12

Measurements along the CI and VC lines between locations I and 6 confirm the presence
of elevated uranium concentrations in and near the pipe. For the VC and CI lines, count
rates decrease in the southerly direction. Measurements along the CI line associated with
sample location 5 are inconclusive. A maximum measurement of 45 cpm in the southerly
direction of the CI line at sample location 4 indicates the potential for subsurface
accumulation of radioactive material.

3.4 Inventory Assessment

The discovery of drain lines containing high enrichment/concentrated uranium were
discovered during the pilot-scale program. Consequently, it was necessary to calculate the
mas of residual nuclear material contained in the entire drainage system. Inventory
assessment was based upon the visual inspection of lines and associated estimates of
percentage blockqe, isotopic uranium concentrations associated with each residue
sample, the length and diameter of each pipe section represented by a sample, and
estimated density of scale or sediment. Based upon the following methodology, the
residual nuclear material content has been estimated for all aerial and main lines under
affected areas.
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3 ., I Grouping of Pipe Lengths to Representative Sampling Points

Table S contains a grouping of all lines associated with each sample collected during
intrusive investigation activities. Each group contains a series of pipe lengths and
associated diameters, as delineated on Figures 5 and 6. Each group was logically
constrmcted based upon direction of flow and proximity to similar operations Since all 6
to 12-inch main lines were not disturbed during the investigation, it was necessary to
group these lines with arterial lines most likely exhibiting similar concentrations andblockag.

3.4.2 Calculation of Mass of Material Within Pipe Groups

For each group of pipe lines, the total mass of residue in each section (for lines of varying
diameter) is calculated as a function of the interior volume, percentage blockage and
density of residue. The calculations use the following equation:

Ma- (pi/d') $ L * %B * Dit

where:

MN = mass of residue in section of line (g)
d = diameter of line section (cm)
L = length of line section (cm)
%B = percent blockage in line section (unitless)
N - density of residue (9/cm3)

For each group presented in Table 5. the mass of residue is summed over all included
sections. The lines associated with locations I and 6 contain the largest quantities of
residue in Building 10. All other lines contain less than 10 percent blockage, resulting in
reduced residue mass. Lines associated with location 15 in Building 4 exhibit 30 to 50
percest blockage and the largest associated residue mass.

3.4.3 Calculation of Uranium-235 Mass

The mas of residue for each group presented in Table 5 is multiplied by the uranuum-235
concentration (shown in Table I) associated with each sample location and drain fine (VC
or CI) to yield total uranium-235 activity. This activity is divided by the specihic activity
of uranium-235 (2.6 E-6 pCi/g) to yield the uranium-235 mass in grams. Table 5 presents
the uranium-235 mass associated with all pipe sections in each group.

The CI line associated with locations I and 6 contains approximately 284 grams of
uranium-235, which is approximately 98 percent of the Building 10 total of 295 grams.
The Building 4 inventory has a signcantty lower total of 0.3 Stunk although the lack of
information for location 15 lines could result in additional inventory.
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3.5 Criticality Concerns

T'a identification ofuranium-235 enrichments as high as 34 percent by weight at
concentrations exceeding 2000 pCilg (in 4-inch CI lines) warranted the consideration of
inadvertent criticality concerns. These inadvertent concerns could be the result of
accumulation of fissile materials in subsurface traps, drain lines, or other collection points.
A criticality assessment was performed for two scenarios probably encountered during
remediation activities. The assessment scenarios addressed a drain line geometry of
typical length packed with highly enriched uranium, and a packed drain line surrounded by
highly contaminated soil in a hemispherical geometry. All criticality calculations were
performed using the SCALE 4.1 code that contains KENO V.a. The constituents of soil
(e.g., silicon, aluminum, calcium) used in calculations were derived from national or
eastern United States averages.

3.5.1 Criticality Scenario #1 - 20-foot Length of 5-inch Diameter Pipe Filled with Soil
Containing 80 Percent Enriched Uranium

This scenario was assessed under the assumption that the pipe containing the uranium is
stainless steel (wall thickness of approximately 0.25 inches). Two material content
conditions within the pipe were assessed, the first consisting of pure uranium metal (80
percent enriched) and the second a mix of 80 percent uranium metal and 20 percent water.
The calculation of k-effective was performed for a variety of bounding materials including
concrete, vacuum, and water.

Given the aforementioned geometry and content conditions, the k-effective never exceeds
0.9. Therefore, an inadvertent criticality is not considered a possibility, given the field
conditions.

3.5.2 Criticality Scenario #2 - Leakage of Uranium from Pipe into Soil - Hemispherical
Geometry

This scenario was developed to detemine the radius of contamination for a pipe and
underlying soil. This radius will result in an inadvertent criticality given varying
concentrations of highly enriched uranium. The scenario was modeled after conditions
encountered during the pilot study in which a pipe had leaked in a hemispherical pattern
below a drain line carrying enriched uranium waste. The critical radius was calculhted for
soil concentrations of 1,000,000 pCi/g, 100,000 pCi/g. and 10,000 pCi/& respectively.

For a soil concentration of 1,000,000 pCi/g the surrounding soil must consist almost
entirely of enriched uranium (density 19.1 i/cmr). The underlying soil hemisphere was
assumed to be surrounded by dean soil. A soil hemisphere radius of I8 cm yields an
average k-effective of 1.
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At a soil concentration of 10,000 pCi/g, no criticality will occur for any radius. The
average k-effective value was calculated to be less than 0.85 for a soil hemisphere radius
of 1,000 meters.

4.0 CONCLUSIONS AND RECOMMENDATIONS

4.1 Conclusions

HANDLING AND TREA iMENT OF ES17NG LINES

As a result of the drainage system investigation, three categories of lines have been
developed. Categories have been developed to define the type and extent of remedial
action required and potential magnitude of health hazard due to intrusion by an untrained
worker performing maintenance. Figures 5 and 6 present groupings of drain lines by the
following categories which are described as:

PRIORITY I - Priority I lines require complete removal due to significant uranium
concentrations in or around sections of the line. Potential hazards to untrained workers
performing routine maintenance warrant the removal of this material by decontamination
workers operating under the protocol of the current building decommissioning effort. The
total uranium concentration of material in these lines ranges from 10,000 to 50,000 pCi/g.
Priority I lines are encountered in Building 10 only, and are designated on Figure 6. Both
"sets" of priority I lines include a 4-inch VC and 5-inch CI, and are routed from a north to
south direction on either side of the former Health and Safety and 509 Departments.
These lines bound Areas 5, 6, and 12. The set of lines bounding this area to the west
terminate at the Beckhat wire drawing machine, while the set of lines to the east feeds
into 8-12" main lines servicing other areas of Building 10.

PRIORITY 2. Priority 2 lines require a cleaning effort to remove pipe scale and some
sediment, typically exlubiting total uranium concentrations of 500 to 1000 pCi/g, These
lines could pose a minor hazard to untrained workers performing routine maintenance
operations; any intnuive actions should be performed with qualified radiological
protection oversight. Priority 2 lines are encountered in Building 10 only, and appear to
have serviced the laboratory wing and eastern sections of the former HFIR project. These
lines are comprised of both CI and VC of vatying diameter and are located in and around
decontamination areas 2, 3, 7, 9, and 10 of Building 10.

PRIORITY 3 - Priority 3 lines contain little or no detectable radiological contamination,
and would not require substantial decontamination or other special handling during the
Building Interiors Project. These lines would pose little or no hazard to untrained workers
performing routine maintenance operations or intrusive actions. Typical total uranium
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concentrations in these CI and VC lines range ftrom background to 500 pCi/g. Although
these lines contain some residue or scale exceeding the 30 pCi/g total uranium cleanup
criteria, averaging of the thin layer usually results in a significantly lower uranium
concentration when averaged over the mass of the entire pipe. This relationship is noted
in "dilution factors" contained in Table 6. All lines within Building 4 are classified as
Priority 3.

Table 6. Pipe mass dilution factors.

. ..w D1& W1.,) 0.05 Bloa 0.25 Blocka0.
Cast Iron
4 0.09 0.16 0.33 0.49
5 0.11 0.20 0.38 0.55
6 0.13 0.23 0.43 0.60
8 0.17 0.29 0.50 0.67
10 0.16 0.28 0.49 0.66
12 0.19 0.32 0.54 0.70
Vitreous Clay
4 0.08 0.14 0.29 0.45
5 0.10 0.17 0.35 0.51
6 0.11 0.21 0.39 0.56
8 0.15 0.26 0.47 0.64
10 0.14 0.25 0.45 0.62
12 0.17 0.29 0.50 0.67

CRITICALITY

Based on the existing drainage system configuration, uranium-235 concentrations and
physical form of residue, an inadvertent criticality is not considered a credible possibility.
However, criticality scenarios should be modified if new data indicate a change in the
projected maximum enrichments and concentrations, or significant colection points are
identified in the drainage system. Given the mass ofuranium-235 available, the cleaning
of Priority 2 lines will not result in the accumulation of pressure wash water potentially
achieving inadvertent criticality.

4.2 Recommendations

The recommendations with respect to remediation of the drainage systems are u follows:

1) Complete removal of designated Priority I paired fines and any contaminated soils that
are encountered. Replacement with new lines per TI specifications.

2) Application of cleaning methods to Priority 2 lines. The sequence will proceed with
line photography and initial survey, high-pressure line cleaning and liquid retention, and
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resurvy of the lines. Priority 3 fines should be subject to this procedure as schedule and
cos factors allow. Implementation of these procedures would be in accordance with theprnciple of reducing contamination and potential exposures to as low as reasonable
achievab".

4.3 Limitations

Pilot-scae findings demonstrated that uncharted contaminated near-surfisce equipment
recirculation and transfer piping may be encountered. This piping is typically identified
through thorough investigation of concrete slabs above or near former equipment pads,
suurface features including sumps, and surfacesubsuface trenches. These procedures
will be used duing full-scale chamcterization and decontamination operations to ensure
that these features are included/validated.

Draittap SysumCbrdiale 10ia)"my 1996 1 1894 5 26

(lAfFINJ DUrnan rnav wx , o



Texas Imutrmees•A It1ped

34 Forest Street
PC Bat 2964

INSTUMENTS Aniebar0. MA 02130964

18 October 1995 (50•1 2363800

SENT VIA FACSIMILE

Mr. David W. Tordoff, On-Scene Coordinator
U.S. Environmental Protection Agency
Environmental Services Division
Emergency Response Section
60 Westview Street
Lexington, MA 02173-3185

Re: NPDES Exclusion Extension Request
Contaminated Soil Excavation Project
Texas Instruments Incorporated, Attleboro. MA

Dear Mr. Tordoff:

Due to larger volumes of soil requiring excavation at greater depths than originally anticipated, the
above referenced soil excavation project for which an NPDES Permit Exclusion was issued on 27
July 1995, will continue longer than the 12 weeks granted in the EPA approval letter. Pursuant
to the conditions specified in the approval letter, Texas Instruments Incorporated (TI) is writing to
request an extension of the exclusion for an additional 18 weeks, or until 22 February 1996.

If TI does not hear anything to the contrary, we will assume this extension request has been
granted. If you have any questions, feel free to contact WESTON's project engineer Mr. Lee
Baronas at (603) 228-1334 or you may contact me at (508) 236-1809. Thank you for your
assistance on this matter.

Sincerely yours,

MAiERIALS & CON I(OLS GROUP

Michael J. Elliott
Environncntal Manager
Environmental, Safety & Health Dept.

MJE:Ijb

cc: Mr. Mark Roberts, U.S. NRC - Region I
Mr. Francis J. Veale, Jr., Esq., TI - Attleboro
Mr. Lee J. Baronas, WESTON

CNWprQ*U4~W23UO3WI4,qdM0a.k, tor~19I I ocwbcf 1995
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ApN bmIflX TS 
34 foresi Sree

INS~aLJME' ~9 SOS 2%64
INS MMENTSAfflebom. MA 0203 OVA

21 July 1995 508612363800

EXPRESS MAIL
RETURN RECEIPT REQUESTED

Mr. David W. Tordoff, On-Scene Coordinator
U.S. Environmental Protection Agency
Environmental Services Division
Emergency Response Section
60 Westview Street
Lexington, MA 02173-3185

Re: NPDES Exclusion Request
Contaminated Soil Excavation Project
Texas Instruments Incorporated
34 Forest Street
Attleboro, MA 02703

Dear Mr. Tordoff:

Texas Instruments Incorporated (TI) is writing to request an emergency exclusion from the
National Pollutant Discharge Elimination System (NPDES) for a soil excavation project located
near Buildings 11 and 12 at Ti's Aitleboro, Massachusetts facility. TI is pursuing this
excavation project to remediate soils contaminated with Low Level Radioactive Waste (LLRW),
primarily Uranium, and to a lesser extent, Thorium. The NPDES exclusion is necessary to
discharge water generated during excavation dewatering activities and during equipment and
material decontamination activities. Excavation is scheduled to commence during the week of
24 July 1995 and construction activities are anticipated to continue until early October 1995.
TI has undertaken this remediation project as part of a Decommissioning Plan approved by the
U.S. Nuclear Regulatory Commission (NRC). Roy F. Weston, Inc. (WESTON) has been
retained by TI as the Construction Manager for this remediation project.

The excavation areas from which the LLRW contaminated soil will be removed are shown on
the attached figure. Approximately 9.200 cubic yards of contaminated soil will be removed.
The depth of excavation is anticipated to be 4 to 6 feet below grade, although it may be as deep
as 10 feet at three locations. It is anticipated that a 50 to 100 gallons per minute of groundwater
and accumulated rainwater will require intermittent discharge during the excavation dewatering.

Once removed, potentially contaminated soils will be staged in the "soil processing area". The
soils will be mechanically screened to remove stones and/or debris. The soils will be loaded
onto rail cars for off-site disposal. The screened stones and debris will be washed to remove
soil residue potentially contaminated with low level radionuclides. Construction equipment will
also be decontaminated. Water used for material and equipment decontamination will be city
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Mr. David W. Tordoff
U.S. EPA
Page 2
July 21, 1995

water obtained from area hydrants. The washwater will be collected and combined with that
from dewatering activities for processing prior to discharge.

The radionuclide contaminants in the subsurface at this location are typically insoluble and easily
removed via conventional filtration unit operations. Therefore, we plan to pass the extracted
groundwater and washwater through a proven treatment system consisting of sedimentation in
one or more Frac-Tanks and filtration through a series of bag and cartridge filters prior to
discharge. The same system has been successfully employed during similar remediation projects
at the site in 1993 and 1994. (Exclusions from NPDES requirements were granted for these
earlier operations.) The treatment system is anticipated to operate at approximately 50 to 100
gpm and will not exceed 200 gpm. Following treatment, the water will be discharged to the
storm drain system with ultimate discharge at Outfall No. 004.

GENERAL INFORMATION:

Project Name:

Site Location:

Contact:

LLRW Contaminated Soil Remediation Project
Proposed Dewatering/Filtration System

Texas Instruments Incorporated
34 Forest Street. MS 10-02
Anleboro, MA 02703

Michael J. Elliott
Environmental Manager
Materials & Controls Group, Texas Instruments Incorporated
(508) 236-1809

EPA ID No.: MAD007325814
NPDES Permit No.: MA0001791
US NRC Special Nuclear Material License No. 23

Proposed Discharge Location: Outfall No. 004 - discharges into an unnamed brook which
flows into Cooper's Pond. Cooper's Pond is a tributary to
the Wading River which is part of the Taunton River
Watershed.

Proposed Discharge Rate: 200 gpm (maximum).

Security: All equipment related to the project will be contained
within a secure area. Armed security guards also regularly
patrol the entire grounds.
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MECHANICAL/HYDRAULIC CONCEPTUAL DESIGN

The following describes the proposed dewatering and filtering system. This system has been
used previously at the site for similar construction activities. An attached one-line diagram
illutrates the proposed system.

Each excavation with groundwater present will be dewatered by pumping standing water
from a shallow gravel packed sump placed at the deepest point in the excavation. The
water will be withdrawn either by a gas operated trash pump or a vacuum truck and
conveyed to the treatment system either by pipe/hose or by truck.

Material and equipment decontamination washwater will be collected at each
decontamination area and conveyed to the treatment system either by pump or vacuum
truck.

Water from excavation dewatering or decontamination activities will be pumped into one
or more Frac-Tanks in series. Large solids will be allowed to settle.

A second pump will draw water from the Frac-Tank and pump it to a bag filter. The
bag filter is rated for flows up to 200 gpm and has an effective size of 150 microns.

Following the bag filter, the water will be filtered through a cartridge- filter with an
effective size of 75 microns. This filter is referred to as cartridge filter #1. The filter
is rated for 200 gpm.

The water will then be filtered through a cartridge filter with an effective size of 10
microns. This filter is referred to as cartridge filter #2 and is rated for 200 gpm.

The filtered water will be discharged to the stormwater drain system where it will flow
by gravity to Outfall No. 004.

The effluent will be monitored continuously for flow as it is discharged to the storm
drain. Samples will be collected for chemical analyses according to the attached
schedule.

Residual sediment in the settling tanks and used filters will be disposed off-site with the
contaminated soil.

CNH"**OP23UO3=COI~daezak r uy3921 MuY 1995



Mr. David W. Tordoff
U.S. EPA
Page 4
July 21, 1995

MONITORING AND REPORTING PROGRAM

Effluent monitoring for radiologic and chemical content will be performed as described below:

Radiological Monitonng

In accordance with NRC regulations, the proposed dewatering is subject to regulations contained
in 10 CFR 20, "Standards for Radiation Protection". Paragraph 106 states that the licensee shall
not discharge an effluent stream concentration that exceeds the limits specified in Appendix B,
Table If as averaged over a year. In the case of Uranium, the allowable ceiling limit for both
natural and enriched forms is 3 E-5 IACi/ml. Analytical data from previous dewatering activity
indicates that the unfiltered groundwater contains radioactive levels three orders of magnitude
below this allowable limit.

The influent and filtered effluent will be monitored regularly to demonstrate compliance. Since
the effluent may be intermittent, the sampling frequency will be based partly on volume. TI
proposes to collect one grab sample every 100,000 gallons, but not more frequently than every
other day during the first week of operation, followed by one sample per week ior tht remaining
duration of the project.

Chemical Monitoring

Historical data from groundwater monitoring wells has shown thal traditional organic
contaminants are present at low levels in the vicinity of the project site. Monitoring is proposed
as an early warning precaution, so that corrective actions can be taken should organics be
detected above MCLs.

TI proposes to collect grab samples at the same frequency as for Radiological Monitoring
described above. Samples will be analyzed for Aromatic Hydrocarbons (EPA Method 602) and
Total Petroleum Hydrocarbons (EPA Method 418.1). Please note that Aromatic Hydrocarbons
include Benzene, Toluene, Ethylbenzene and Xylene, commonly referred to as "BTEX".
Samples for Total Suspended Solids analysis will be collected from the influent of each stage of
filter, as well as from the effluent.

The results of the monitoring program will be submitted to your office by the 28th of each
following month. Data will be reported on summary tables with the original laboratory results
and QA/QC documentation attached.

TI will provide you with 24-hour notice of system start-up.

Dewatering and collection of decontamination washwater will be performed by WESTON and

CNH~pqa~IO923UO3~COI~qhamucM, 213.1, I~S21 MuY IM9



Mr. David W. Tordoff
U.S. EPA
Page 5
July 21, 1995

their subcontractors under Ti's oversight. Operation and maintenance of the filtering system and
influent and effluent monitoring which will be performed by TI. If you have any questions, feel
free to contact WESTON's project engineer Mr. Lee Baronas at (603) 228-1334 or you may
contact me at (508) 236-1809.

Sincerely yours,

MATERIALS & CONTROLS GROUP

Michael J. Elliott
Environmental Manager
Environmental, Safety & Health Dept.

MJE:Ijb

Attachments

cc: Mr[.
Mr.
Mr.
Mr.
Mr.

Mak Rabito, U.S. NRC - Region I
Daniel V. Bartosh, Jr., TI - Dallas
John O'Donneli. TI - Dallas
Francis J Veale, Jr., Esq. , TI - Attleboro
Lee J. Baronas, WESTON
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Figure 2
Map of Massachusetts and Attleboro Showing Location and Plan View of the

Texas Instruments Site.
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D. lodut' *
U.S. f|vironmental Protection Agjency

contaminated soi I and metal scrap had been buried on site (in 1 aarea which is
now between Buildings 11 and 12).

In July 199? [exas Instruments submitted a decommissioning plan for the burial
area. the plan was approved by the N~r. in Aut.qust 199? and Txca, Innstrumen!.,
init. at.ed the reinediation a.t iviti,.P . NR(. (.onf'irmatory rna iuromeots following
the (ompletion of the remediation activities identi fied dd•ditional
con.am inated arpd'e adjlacent to the remed iated areas Is: ,, ln,t1tumontt,
submit..t-tddd itional O dec.omfTliSs5iorin p;lans that. were dpplroved by t he: NR( an.
implemented in the summer of 1993. A fiinal radiological 'lurvey was (onduct.ed
by Iexa, Instruments' contractor and submitted to the NR(. in September 1993.

With the sutnn mlssion of the final sturvey report o•or the buri al arvia, lexas
Instruments submitted a request for the NRC to terminate license No. SNM 23
and release the facility for unrestricted use. In response to this request
and followingl NRC review of the final survey report, the NRC requested its
cont rai.ior, the Oak Ridge Institute for Sc:ien:e and I.du,:ation (ORISI.) to
perftorm mreasurments and surveys to (.ionfirm that thvsi' area:., have been
remi ,ldiatted to intq't thik NRC'. ( dr.• omr. . i on i.flr l triIerf' (of rel' -a%, for
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U.S. Environmental Protection Agency
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TELEPHONE CONVERSATION Date:2/16/95 Time:2:45
RECORD

Mail Control No.:None License No.: Docket No.:
SNM-23 070-00033

Person Called:James P. Mooney Organization: Telephone
Health Agent Director Attleboro Health Number:(508)

Dept. 223-2222

Person Calling: Mark Roberts

Subject: Well water use in the Holden Street area of Attleboro

Summary: There is a city well located along the Bungay River near Bank Street . This
well is immediately downstream of the Holden Street fill area. The well was a secondary
source of water to the municipal supply and was used only in high water use periods in
the summer. The well has not been used in approximately the last 7 years since the
water has high levels of iron and manganese (the water meets potable standards, however
the taste and color were noit acceptable). The well is in the shallow aquifer, For
approximately the last 50 years, the homes in the Hlolden Street area are virtually 100%
served by the municipal water system, the source of which is an entirely different
watershed than the Bungay River watershed. Mr. Mooney was not aware of any potable
water wells in the general area of Holden Street. The city has not had any problems
meeting EPA drinking water standards for radioactivity.

Action Required/Taken:Place info. in TI file

Signature: Date: 2/16/95

OFFICIAL RECORD COPY ML 101 81 18 94 5
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Texa Iuastum..ts las..paod

4 34 Foiest Street
P0 BOot 964

INST MENTS Atilebono. MA 02703 0964

'50812363800

January 12, 1995 CERTIFIED MAIL
RETURN RECEIPT REQUESTED

SNM No. 23
Docket No. 70-33

Mr. Mark Roberts
NUCLEAR REGULATORY COMMISSION
Region I, NMSS
475 Allendale Road
King of Prussia, PA 19406

Dear Mr. Roberts,

As you requested at a meeting in your offices on November 23, 1994, Texas Instruments
Incorporated (TI) is submitting all available survey information that was collected during
the Supplemental Radiological Survey for the area bordering the southern portion of
Building 1I.

The relevant information is attached in a letter from Ti's health physics consultant, CPS,
dated January 10, 1995. This information will also be included in the Supplemental
Radiological Survey Report to be submitted presently.

If I can be of ftrther assistance on this matter, or if you have any questions, please do not
hesitate to contact me at (508)236-1809.

Sincerely,

MATERIALS & CONTROLS GROUP
ENVIRONMENTAL, SAFETY, AND HEALTH DEPARTMENT

y t/ j' / ___ .

Micha' J. Elliott
Environmental Manager

End.

11804 5



TELEPHONE CONVERSATION Date: 1/ 11/95 Time:08:30
RECORD

Mail Control No.: 1 1 8 04 5 License No.: Docket No.:
SNM-23 070-00033

Person Called:Mark Roberts Organization: Telephone
Texas Instruments Number:(508)

1236-1809

Person Calling: Michael Elliott

Subject: Additional contamination found at Attleboro site

Summary: Mr. Elliott informed me that surveys performed in support of the
decommissioning of the Attleboro, MA facility identified Ra-226 contamination inside
Building 1. GM and Nal survey meter readings were a few times background. A
qualitative sample analysis identified the contaminant as Ra-226. Additional
measurements are underway, including an evaluation of airborne Rn-222 (and progeny),
and a consultant has been retained to prepare a report that will be submitted to the
Commonwealth of MA.

Mr. Elliott also stated that remediation work would commence in a few weeks on the
fixed contamination areas identified in Buildings 4 and 10. Work would be performed by
Bartlett Nuclear.

Survey results for an area behind Building I 1 arc scheduled to be sent to me my next
Monday (1/16). This is the area where material was apparently removed to the Ilolden
Street fill area. After review of this information, I can complete the evaluation of the
Ilolden Street area.

Action Required/Taken:Inspect remediation work in a couple of months (look at Ra-226
area if desired). Review Building 11 survey data as soon as reasonably possible after
receipt.

Signature: . ." Date: 1/ 11/95
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November 16, 1994

MN NO. 94-135

U. S. Nuclear Regulatory Commission
Region I

Notice of Licensee Meeting

Name of Licensee:

Name of Facility:

Docket No.

Time and Date of Meeting:

Location of Meeting:

Purpose of Meeting:

NRC Attendees:

Licensee Attendees:

Tu:Ys Instrunents, Incorporated
34 forest Street
Attleboro. Massachusetts 02703

Texas Instruments. Incorporated

070-00033

8:30 a.m.. November 23, 1994

U. S. Nuclear Regulatory Commission
475 Allendale Road
DRSS Conference Room
King of Prussia, Pennsylvania 19406

Open meeting to present supplement to site
aracterization and remediation plant for Texas

Instruments, Incorporated Attleboro site.

James H. Joyner, Chief, Facilities Radioiogical
Safety and Safeguards Branch

John D. Kinneman, Chief. Site Decommissioning
Section (SDS)

Mark C. Roberts, Senior Health Physicist. SDS

Francis J. Veale, Jr., Environmental Safety &
Health Manager

Michael J. Elliott, Environmental Manager
Mark Griffon. Consultant, CPS. Incorporated

Note: This Meeting is OPEN to the public. Attendance by NRC personnel should
be made known by 5:00 p.m. on November 21, 1994 via a telephone call to
Mark Roberts, Region I, 475 Allendale Road. King of Prussia, Pa 19406,
(610) 337-5094. Handicapped persons requiring assistance to attend or
articipate in the meeting should make their requests known to Mr.
oberts no later than two business days prior to the meeting.

Prepared By:

Approved By:

T,_"•;"v n a::r d By:

Mark C. Roberts. Senior Health
Physicist

Site Deconunisi n Section

o n O. Knneman, Chief
Si e Decommissioning Section

P~em-UA3 flfRffltp CAW Y. U1i 1841 18 94 5
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QisLributionQa (Via E-Mail):
James M. Taylor, Executive Director for Operations
Hugh L. Thompson. Jr.. Deputy Executive Director for

Nuclear Materials Safety, Safeguards and Operations Support
James Lieberman, Director. Office of Enforcement
Robert M. Bernero. Director, Office of Nuclear Material

Safety and Safeguards
William M. Dean. Regional Coordinator. EDO
Carl Paperiello. Director, Division of Industrial

and Medical Nuclear Safety, NMSS
Malcolm Knapp. Director. Division of Waste Management, NMSS
John H. Austin. Chief, LLW and Decommissioning Projects Branch. NMSS
John E. Glenn, Chief Medical, Academic, and Commercial

Use Safety Branch, NMSS
James C. Shepherd, Project Monitor, NMSS
Karl Abraham. PAO
Diane Screnci. PAO
C. Z. Gordon, SAO
D. J. Chawaga. SLO
Mary Jo Campion, ORA

WrIbutnon.i (Hard copy)
PUBL IC
Commonwealth of Massachusetts
RI Receptionist
DRMA Secretary
ORS Div Secretary
DRP Div Secretary
DRSS Div Secretary
RA Secretary
DRA Secretary

rxmwIA3 ARFMl £CWY
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TEXAS
INSTRUMENTS

November 2, 1994

Mr. Mark Roberts, CHP
Senior Health Physicist
U.S. Nudetar RqWlatry Commission
Region 1
475 Allenlale Road
King of Prussia, PA 19406

Eihcgve 24 October 1994, Texas Insuuents Albboro,
USA, us wle ne exchmg wl cinp

from 609 to 2. The new uwitchboaid number will
be 5M&6236-380o. You can dial directly using
O.236-,mm (all eiuslonsm will remain the same).

Dear Mark,

Pursuant to our conversation of today, I am formally writir - to request that History Associates

Incorporated (HAl) of Rockville. Maryland be allowed tr ,eview Texas Instruments Incorporated (TI),

Materials & Controls Group's files at your facility. I IAI has been retained to assist TI in developing a

systematic history of our nuclear business. We therefore authorize HAl to review all documents on our

beh.l*.

It is my hope that you can accommodate them the week of November 7, 1994. I will have my office or

HAI contact you to obtain a convenient time. I appreciate your assistance in this matter.

Sincerely yours,

Materials & ControLs Group

" tA 4,1.,.1 a*i*

Frjpc4 1. v4,t /r.
Environmental, Safety. amd Health
I)epartmeut Manager
Attoniey at Law

cc: Mike Elliott, TI
Kathy Nawyn. HAl

it 1646
1Wa?0TEWA WESTRUNENTS W4CORPOPATEO * 34 FOREST STREET , ATTLESORO, MA 02703

5M 6-OtXJ'- TELEXC VtOWO CARL' TEXINS



INSTRUMENTS

June 27, 1994 BY FACSIMILE

License NO. SNM-23
Docket No. 70-33
Control No. 118945

Mr. Mark Robexts
U.S. Nuclear Regulatory Commission
Region I
475 Allendale Road
King of Prussia, PA 19406-1415

Re: Request for a meeLing on June 28, 1994 at 2030 p.m.

Dear Mr. Roberts,

In recent weeks, we have engaged in numerous conversations
concerning site decommissioning for the Attleboro facility of
Texas Instruments Incorporated (TI). In order to elucidate the
general approach and concepts that TI is developing in this
regard, I am writing to respectfully request a meeting at the
Region I offices in King of Prussia. If it is convenient, I would
like to suggest a meeting at 2s30 p.m. on Tuesday, June 28, 1994.

TI will be represented by Francis J. Veale Jr., HSH Manager,
and myself, Environmental Manager. Since there is really only one
topic of discussion, I would estimate that the discussion might
last an hour or two at most.

The meeting discussion will center on TI's plans to perform
additional site characterization surveys, and if necessary
additional raediation efforts, at seveLral locations. These
locations are considered to possess a potential for contamination
either because of date contained in earlier survey documents, or
due to historical or anecdotal evidence that nuclear materials
were previously managed in such locations. To help guide the
discussion, TI has prepared a site drawing with symbols
representing each of the potential suspect locations.

Dasod on the opinion and guidance gleaned from this meeting,
TI will formulate an action plan, submit it to the NRC for
approval if deemed necessary, and proceed accordingly.

I look forward to seeing you tomorrow.

Sincerely yours,
MATERIALS & CONROLS GROUP

M!icel J. Ell ott
Znvironment QMWMA S WQfAtmu! 4 POM.Es SIMT • ArrLtcA, MA 027

m4w8mO0 * T1E EX 2tso01 * CAmE TE!XNS

118945
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t0 Ut~t LONITED STATES ENVIRONMENTAL PROTECTION AGENCY

ItB, REGION I
ENVIRONMENTAL SERVICES DIVISION

9D WESTVIEW STREET. LEXINGTON, MASSACHUSETTS 02173-3165

April 28, 1994 RECEIVED
.Mr. Michael Elliott MAY 031994
Texas Instruments, Inc.
34 Forast Street MICHAEL J. ELLIOT,
Attleborough, Massachusetts 02703 M E E

Re: NPDES Permit Exclusion for dewatering during soil excavation
at your Metals Recovery Site, 34 Forest Street.

Dear Mr. Elliott:

Based on information provided in your April 20th letter, I grant
you, pursuant to 40 CFR 122.3(d), an emergency exclusion from the
National Pollution Discharge Elimination System (NPDES), in order
that dewatered during soil excavation may be performed at the
referenced location.

Subject to other controls that may be established by the State of
Massachusetts, and the Town of Attleborough, you are authorized
to discharge up to 100 gallons per minute of treated water from a
treatment system consisting of groundwater depression leading to
a holding and settling tank, then through a bag filtration unit,
and then through two particulate filters prior to discharge into
an unnamed tributary of Cooper's Pond. Operations must be
conducted in accordance with the following conditions:

1. No discharge of oil, sufficient to cause a sheen (as defined
in 40 CFR 110), occurs to the tributary. The discharge of a
sheen of oil constitutes an oil spill and must be reported,
immediately, by you or your contractor to the National
Response Center ((800) 424-8802.

2. Security provisions are maintained to assure that system
failure, vandalism, or other incident will be addressed in a
timely fashion, preventing the loss of oil or contaminated
water to the receiving waters.

3. Sampling and analysis, in accordance with EPA methods, is
performed for Benzene, Toluene, Ethyl Benzene, and Xylenes
(BTEX). Total BTEX is not to exceed 100 ppb, while Benzene
may not exceed 5 ppb. Total Petroleum Hydrocarbons may not
exceed 5 ppm. The liquid effluent may not exceed the levels
prescribed in 10 CFR 20.106 for radioactivity. Co-60 may
not exceed 3.0 x 10-5. Cs-137 and Eu-154 may not exceed 2.0
x 10-55. Eu-152 may not exceed 8.0 x 10-5, and no other
radionuclide may exceed 3.0 x 10-6.

r*emo ON NCvCM PAMI



Sampling and analysis of the influent to particulate
removal, between filters (if more than one is used in
series), and the effluent to the unnamed tributary, is to be
conducted every other day for the first week of operations,
then at least weekly for the balance of operations.

Analytical Reports, with quality control information, are to
be reported to the DEP Regional Engineer, and to this office
by the 28th of the following month.

4. You, or your representative, provide 24 hours notice of
system start-up, if start-up occurs after April 29, 1994.

This exclusion is granted for a period of four weeks. Although
four weeks, with a flow of up to 100 gpm is anticipated, the
exclusion may be adjusted, verbally, based on operational
conditions (ie; adverse weather).

If any questions should arise, please do not hesitate to contact
me at (617) 860-4362.

Sincerely,

David W. Tordoff
On-Scene Coordinator
Emergency Response Section

cc: T. Landry USEPA-Permits
K. Keohane Mass DEP-DWPC
L. Domizio Mass DEP-DSHW
J. Kowell Mass DEP-DSHW
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ATTLEBORO SUPERVISORS' BULIETI4

NUCLEAR REMEDIATION UPDATE
---------------------------------------

April 25, 1994 94:065

As part of the final decommissioning of the site's nuclear materials
license, the site's Environmental Engineering team conducted a survey of
all areas on site where nuclear activity was known to have taken place
during the time TI was in the nuclear fuel business in the 1950a and 60s.

Some evidence of oontaminated soils was found in the Metals Recovery area
in the vicinity of Building 5. Further sampling has confirmed the need to
remove soil from the vicinity of the building. This work is expected to begin
on Thursday, April 28; however site preparation is already in process.

rho material to be removed is low-level radioactive material that poses no
significant risk to public health or the environment. A health physicist
will be present during the excavation to monitor exposure levels and
aversee removal operations.

3nce the soil is removed, it will be screened and packaged for transport to
a licensed nuclear disposal site. The area will then be sampled again and
Landscaping will be restored.

knyone with questions on the project is invited to call Environmental
9ngineering at X1809.

tike Elliott
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April 23, 1994

14l4 Liu. No. 23
Docket No. 70-33
Control No. 118945

Mr. Mark Roberts
U.S. Nuclear RegulaLory Commission
Poqion 1
475 Allendale Road
King of Prussia, PA 19406

Rot Texas Instruments Incorporated

Metals Recovery Area (Bldg-5) Soil Excavation

Dear Mr. Roberts,

Per your request, I am torwarding information regarding TI's
project to remediate contaminated soils at the Metals Recovery
Atua in the vicinity of Building 5 at our Attleboro site. As we
discussed, TI has retained the same contractors that were used for
the ledge former Burial Site Remediation during 1992 and 1993.
Therefore, this is an experienced team. We have learned from our
past expeiience, both the positive and the negative, and we have
incorporated these lessons Into our planning.

In preparation for the excavation, TI han has invested a
significant effort iti the planning and assessment activities. TI
iu confident that the vertical and horizontal extent of the
contamination has been accurately delineated. TI has organized
several planning meetings with the entire project team to
coordinate the project and plan for contingencies. Below, I will
describe,in outline form, some of the major elements of thin
projoct.

1.0 Estimated Volume Requiring Exnavation - 9700 cu. ft.

2.0 Description of the three locations within the Metals Recovery
Area (Please refer to the attached drawings)

2.1 The baselino excavation covers an area of appro;.imately
1000 sq. ft. It is an undeveloped, umn-paved area behind
Bldg-5. The majority of the excavation will extend two
feet below the surface, but in a few locations deeper,
and in one location down to six feet. The total
expected volume is approximately 3500 cu. ft.
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Letter to Mr. Roberts
A•pril 23, 1994
page 2

When Frank Veale and I contacted you on March 24, 1994,
we indicated that the total Uranium concentrations were
in the hundreds and even thousands of picocuries per
grams (pCi/gm). This information was based on only four
samples collected in November of 1993 from the most
contaminated locations. Since then, we have performed
extensive soil sampling during March and April of 1994
to characterize the area. It turns out that the average
concentration of contaminaLion is on the order of 100-
200 pCi/Vm or less, and that there are only a handful of
samples in the 1000 range.

2.2 Outlying Area No. 1. This is not far from the Baseline
Excavation Area, and it covers an area of approximately
200 sq. ft. It is located on the western boundary
fenceline. Half the area is open soil (outside the
fence), and half the area is under pavement. The
expected volume from this location is approximately 200
cu. ft.

Soil borings have indicated that the contamination at
this location is confined to a thin layer 4 to 6 inches
thick. Concentrations are mostly on the order of 100-
200 pCi/gm or less with an occasional higher value in
some spots on the order of 1000 pCi/gm.

2.3 Outlying Area No. 2. This area is entirely covered by
pavement. It is located near a small wooden structure
known as the skid shack. It covers approximately 6000
sq. ft., and the expected volume is 6000 cu. ft.

Soil borings have documented a layer of contamination
below the asphalt with a thickness ranging from 4 to 8
inches. Concentrations are mostly on the order of 100-
200 pCi/gm or lees with an occasional higher value in
some spots on the order of 1000 pCi/gm.

4.0 Schedule

3.1 Excavate, process so'is, sample, and 4/28
backfill Baseline Area and Outlying
Area No. 1. Duration - 1 week.

3.2 Transport first shipment of 8 Dump 5/6
Trailers to Envirocare.
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3.3 Excavate, process soils, sample, and 5/9
backfill Outlying Area No. 2.
Duration - 1 week.

3.4 Transport second shipmen"t of a Dump 5/14
Trailern to Envirocare.

3.5 Decontaminate work area. 5/16
Duration = 3 days

3.6 Transport final shipment of Dump 5/23
Trailers to Envirocare. (Not more
than 8)

3.7 Restore area to original condition. 5/24
Duration w 3 days

3.8 Project Complete 5/27

4.0 Project Team

4.1 Project Manager:
Michael Blliott
Environmental Manager
TI - MaLerials & Controls Group

4.2 Health Physics Consultant:
CPS, Inc.
Lowell, MA

4.3 Excavation Contractor:
Franklin Environmental, Inc.
Wrentham, MA

4.4 Structural Engineering Consultants
Odeh Engineers, Inc.
North Providonco, R1

4.5 Other specialties within TI:
Facilities, Human Resources, Security, Safnty, Chemical
Control, Wastewater Treatment, and Purchasing.

T am confident that with the planning and preparation that
has preceded this project, and the experience of the project team,
it will be successfully accomplished in a timoly and professional
manner. I hope that the above outline provides you with a
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.%lcar understanding of our intended course of action. I It is
not clear, or if if you would like further detail, I would be more
than willinj to visit your offices in King of Prussia it that is
more convenient for you and your staff. Please do not hesitate to
contact me If that is the case.

Sincerely yours,
Haterials & Controls Group

T'iclacl 3. Elliott
i'nvironmental Manager

CC: Mr. Francis J. Vea]e Jr., Esq. - ESH Manager, Attleboro
ME-. John O'Donnell - Corporate kWO, Dallas
Mr. M. Dean Chapman - Site RSO, Attleboro



Figure 2.1
Map of Massachusetts and Atleboro Showing Location and Plan View of the

Texas Instruments Site.
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NV IEXAS
INSTRUMENTS

April 70, 1994

CERTIFIED MAIL
RETURN RECEIPT REQUESTED

Mr. David W. Tordoff. On-Scene Coordinator
UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
Environmental Services Division
Emergency Response Section
60 Westview Street
Lexington, MA 02173-3185

Re: Request for Exclusion From NPDES Requirements
Metals Recovery Area (Bldg-5) Soil Excavation
Proposed Start Date - April 28, 1994
Texas Instruments Incorporated
34 Forest Street
Attleboro, MA 02703

Dear Mr. Tordoff:

Texas Instruments Incorporated (TI) is writing to request an emergency exclusion from the
National Pollutant Discharge Elimination System (NPDES) for a sodl excavation project located
adjacent to the Metals Recovery Area (Bldg-5) at Ti's Attleboro, Massachusetts facility. TI is
pursuing this excavation project to remediate soils contaminated with low levels of radioactive
material, primarily Uranium, and to a lesser extent, Thorium. The excavation is expected to
generate somewhere between 100 and 150 cubic yards of soil. Excavation is scheduled to
commence on April 28, 1994, and it is expected to be complete by mid-May. TI is authorized to
perform this remediation in accordance with its special nuclear material license administered
through the U.S. Nuclear Regulatory Commission (NRC).

The sole purpose of the exclusion permit is to evacuate groundwater should it be
encountered during the excavation. Given the fact that the majority of the excavation will not
penetrate more than two to three feet below the surface, and groundwater is generally six feet
below the surface at this location, we do not expect to generate large volumes of water.
Therefore, this project will not generate a continuous flow, but rather, an intermittent flow when
groundwater is encountered.

The radionuclide contaminants that one finds in the subsurface at this location are insoluble
and easily removed via conventional filtration unit operations. Therefore, TI plans to pass the

TEXAS iSTRUMENTS WCORPORATEO 0 $4 FAOEST STREET a ATTLUEBOO. MA 02105
sW4oem • TELIU 210001 - CABLE TEx*S
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EPA
Attn: D. Tordoff
Page 2
April 20, 1994

extracted groundwater prior to discharge through a proven treatment system consisting of a series
of bag and cartridge filters. (Last year TI successftlly employed the same system in a similar
application for which an exclusion permit was issued on May 3, 1993. In that case, the system
was sized to treat a continuous flow of up to 125 gpm. It ran for a period of approximately one
and a half months, and successfully removed the radionudides of concern to below detectable
limits ,i.e. well below the applicable discharge limits.)

GENERAL INFORMATION:

Project Name: Metals Recovery Area Soil Excavation
Proposed Dewatering/Fdtration System

Site location: Texas Instruments Incorporated
34 Forest Street, MS 10-02
Attleboro, MA 02703

Contact: Michael J. Elliott
Environmental Manager
(508) 699-1809

E'JA I.D. No: MAD007325814
NPDFES Permit No: MA0001791
U.S. NRC Special Nuclear Material License No. 23

Prwqowd Dxhqer
Location: Outfall No. 005 - This outfall discharges into an un-naided brook that

flows into Coopers Pond. Cooper's Pond is a tributary to the Wading
River which is part of the Taunton River Watershed.

Discharge Rate: 50-100 gpm. The exact volume will be determined in the field.

Security: All equipment related to this project will be contained within a fenced and
locked area. Armed security guards regularly patrol the entire grounds
including this area



EPA
Atin: D. Tordoff
Page 3
AprH 20, 1994

MF&JlAt1iCAidWDRAULLC CON.CEPTAL DESIGN:

The following is an outline of the proposed dewatering and filtration system. Refer to
the attached schematic line diagram representing the same information.

SA perforated drum shall be located in the deepest setion ofthe excavation area with a suction
line connected to pump #I, gas operated trash pump or electric sump pump.

* A 400 gallon baffled tank will receive flow from pump # 1. Large settleable solids will be
removed by returning flow to the excavation as needed.

* A second pump will draw from the stilling tank and supply pressurized flow to a bag filter
rated for flows to 100 GPM.

* The pressurized flow will continue through cartridge filter #1 containing forty 30" cartridge
filters.

* The flow will continue to cartridge filter #2, removing suspended solids to the target particle
size (, 0 microns or less).

The discharge will drain to outfall #005. When operating the effluent will be monitored
continuously for flow. Samples will be collected for radiological and chemical analysis
according to the schedule described below.

Manufacturers' specificationi from the MWM Company are attached. These describe the
proposed filtering equipment for this project.

MONITORING AND REPORTING PROGRAM:

Effluent monitoring can be divided into two categories: one being radiological, and the other
being chemical.

I. Radiological Monitowig

In accordance vith NRC regulations, the proposed dcwatering project is subject to regulations
contained in 10 CFR 20, "Standards for Radiation Protection." In particular, paragraph 106
states that the licensee shall not discharge an effluent stream concentration that exceeds the limits
specified in Appendix B, Table U as averaged over a year. In the case for Uranium, the
regulations place an allowable ceiling limit for both Natural and Enriched forms at
3.0 E-5 pCi/mI.



EPA
Antn: D. Tordoff
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The filtered effluent will be monitored on a regular basis to demonstrate compliance. Since the
effluent will be intermittent, the sampling frequency will be based primarily on volume. TI
proposes grab one sample every 100,000 gallons, but not more frequently than three(3) times in
the first week, and not more than once per week thereafer.

2. Chemical Monitoring

TI proposes to collect grab samples at the same frequency as the Radiological Monitoring
Samples will be analyzed for Aromatic Hydrocarbons (EPA Method 602), and Total Petroleum
Hydrocarbons (EPA Method 418. 1). (Note that Aromatic Hydrocarbons include Benzene,
Toluene, Ethyl-Benzene, and Xylene "BTEX*¶)

The results of the monitoring program will be submitted to your office by the 28th day of the
following month Data will be reported on sununary tables with the original laboratory results and
QA/QC documentation attached

Please feel free to contact me if you have any questions or concerns I would be happy to supply
any additional information which you may deem necessary.

Sincerely,

MATERIALS AND CONTROLS GROUP

M~ical" 3. Elliott
E* -me manaer
Enviremental, Safety & Health Dept.

Attachments

cc Mr. Mark Roberts, U S NRC- Region I
Mr Daniel V Bartosh, Jr, TI - Dallas
Mr John O'Donnell, TI - Dallas
Mr Francis J Veale, Jr. TI - Attleboro



Figure 2.1
Map of Massachusetts and Attleboro Showing Location and Plan View of the

Texas Instruments Site.
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April 11, 1994 CERTIFIED MAIL
R3TURI RIXC2IPT REQUEST

License No. SUM-23
Docket No. 70-33
Control No. 118945

Mr. Mark Roberts
U.S. Nuclear Regulatory Commission
nogion 1

475 Allendale Road
King of Prussia, PA 19406-1415

Res Response to NRC'* request for additional information
.contained in a letter dated February 7, 1994.

Dear Mr. Roberts,

As requested in a letter from the NRC dated February 7, 1994,
Texas Instruments Incorporated (TI) is providing additional
information regarding the remediation of the Former Radioactive
Waste Burial Site at its Attleboro property. This correspondence
addresses each of the numbered items as they appeared in the
February 7 letter.

The attached copy of the letter from CPS, TI's Health Physics
contractor, dated March 7, 1994, responds to items I through 3.

As regards item 4, TI employed Teledyne Isotopes of Westwood,
New Jersey to perform the radiological analysis of the groundwater
samples.

Based on our phone conversation of March 4, 1994, I trust
this clarifies any outstanding issues regarding the Final Report.
If I can be of further assistance on this matter, please do not
hesitate to contact me.

Sincerely yours,
MATORIALS & COTROA GROUP

Michael J. Elliott
Environmental Manager

sS~MOW* v TELEX 210101 - CA&S E rXI#W
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CPS
Creative Pollution Solutions, Inc.

Environm'ntmal Consulting Services
(508) 441-1604

7 Mwrch 1994

Mike Elliott
Tex" lntruments incomporated
14 Forest Street
Attleboro, MA 02703

DOer Mr FJMiott.

Subjat. Additionl information requested by the NRC regardin the Final Report
(September 1993) for the remediation of the former radioactive waste burial We

'rhi is in ceference to the letter received from the NRC on 7 February 1994 Included below are
the carrectione requested by the NRC

('orrections

1) Sargents Rle as shown on page (-2 and page 10 of Appendix I should be changed as
follows

R -0. 526 E - 0 094, whete R Is the runge in gMams/cm 2

R - O.S26 (2 3) 0094

R - I It I8 Stamnsti 2' Ioi a soil density of 2 0 go ams/ea]

R 0 3579 cm ol 0. 211)6 inches

2) For the list paragraph on page (5..30 grams should be changed to 200 gram.

3) On page 5 of Appendix J in the third peragraph. 10m 2 should read IOOm 2 (this should be
changed in two places within the paragraph)

If any other questions come up please feel fret to lIve me a call

P.O. Box 925J
Lowell, MA 018,53

I Tt P. 0.1



FEB - 7 1994

ICna No. SNM-23
Doak No. 07403
contro -No. 118945

Michawe lot
Envirohmmtal Enguwing Manager
Texas Inftumeunt, Inc.
Materials and Controls Group
MS 10-04
34 Forest Street
Attleboro, Masachusetts 02703

Dear Mr. Elliott:

Subject: ADDITIONAL INFORMATION REGARDING REMEDIATION OF THE
FORMER RADIOACTIVE WASTE BURIAL SITE AT THE TEXAS
INSTRUMENTS, INC. FACILITY, ATTLEBORO, MASSACHUSETTS

This in reference to your letter dated September 23, 1993 requesting release of the Attleboro,
Massachusetts facility for unrestricted use and termination of License No. SNM-23 and the
accompanying September 1993 Final Report of the Remediation of the Former Radioactive
Waste Burial Site. In order to continue our review of your request, we need the following
information:

I. In the equations on page C-2 of the September 1993 Final Report and also in the same
equations on page 10 of Appendix J of the report, the fourth line of the Sargent's
equation is incorrect. The constant -0094 is not an exponent in the equation, but should
be subtrted from the earlier product (See Radiological Health Handbook, 1970, pages
29 and 123). Also, the conversion of centimeters to inches in the final line of the
equation is incorrect. Although these errors do not substantially change the conclusion
concerning the use of the GM survey meter for gross creening of materials, you should
submit a corrected calculation.

2. In the last paragraph on page C-2 of the September 1993 Final Report, either the sample
m should rad 200 grams or the sample volume should read 25 cm' if a soil density

of 2.0 rauns/cm' is assumed. Please confirm the appropriate value.
3. On poeg 5 of Appendix J of the September 1993 Final Report, please confirm that 10 rnr

should read 1O0 ml.

4, Plase indicate the name of the laboratory where the groundwater samples were analyzed.

OFFICIAL RECORD COPY AM 10



Texas Instruments, Inc. 2

At the request of the NRC, the staff of the Oak Ridge Institute for Science and Education
(ORISE) reviewed the September 1993 Final Report and provided comments to the NRC prior
to ORISE prforming a confirmatory survey at the facility on December 14 and 15, 1993. The
ORISE staff requested additional information or an explanation of the following items: the
definition of the closed and open circles on Figure 5. 1; an explanation of column headings in
the Gross Alpha Screening Data Attachment in Appendix C; a cross-reference for the sample
locations and drilling logs in Appendix D and the survey data in Appendix C; and a definition
of the abbreviation "REF" in Table 5, Appendix E. ORISE also provided an informational
comment on the calibration Nal probe discussed in Appendix E. You do not need to respond
to these comments since they were all resolved during discussions among ORISE, NRC and your
contractor, CPS, Inc., during the December 1993 confirmatory survey.

In Table I of Appendix E in the September 1993 Final Report, you identify areas that were
above background based on your walkover survey results. In the September 1993 report there
do not appear to be any results of soi! samples performed in these areas. In lieu of requesting
Texas Instruments, Inc. to provide additional analytical data for these areas, the NRC requested
ORISE to collect soil samples for analysis. Preliminary data from ORISE indicates that the total
uranium concentrations of these samples are less than the release criteria of 30 pCi/gram. No
additional survey data from these areas is required at this time.

We will continue our review upon receipt of the above requested information. Please reply in
duplicate to my attention at the Region I office and refer to Mail Control No. 118945. The
reviewer for this licensing action is Mark Roberts. If you have any questions regarding this
letter please call the reviewer at (610) 337-5094 or me at (610) 337-5252.

Thank you for your cooperation in this matter.

Sincerely,

.... .- ", ,• • , .

John D. Kinneman, Chief
Site Decommissioning Section
Division of Radiation Safety

and Safeguards

OFFICIAL RECORD C. '.:7Y
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Texas Instruments, Inc.
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Pebruary 23, 1994

Mark C. Robevt
U.S. Nuclear Regulatory Commission
Reion
475 Allendale Road
King of Prussia, PA 19400

SUBJECT: FINAL RFPORT-CONFIRMATORY SURVEY OF THE
INSTRUMENTS INCORPORATED FORMER BURIAL
ATTLEBORO, MASSACHUSETTS [DOCKECT 070.000331

TEXAS
SITE,

Dear Mr. Roberts:

Enclosed are five copies of the subject document. The draft report was revised as requested.
Per our telephone conversation on 2/3/94, there was no need to recalculate the total uranium
values in Table 2. A U-234 to U-235 activity ratio of 22:1, used by the licensee, is appropriate,
based on isotopic analysis performed for samples collected during the December 92 survey of
this site.

If you have any questions or need additional information, please contact me at (615) 576-3355
or Michele Landis at (615) 576-2908.

Sincere)y

Armin J. An Ph. D.
Project Leader
Environmental Survey and

Site Assessment Program

AJA:rde

Enclosure

cc: J. Parrott, NRC/NMSS, 6H3
T. Mo, NRC/NMSS, 4E4
D. Tiktinsky, NRC/NMSS
J. Kinneman, NRC/Region I
M. Landis, ORISE
J. Berger, ORISE
PMDA, 6E6
File #205

WPII.AR=on COPY WL 10
11~846
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The Oak Ridge Institute tor Science and Edocallon (ORJSE) was established by the U.S. Department of Energy #,,
undertake national and international programs in science and engineering education, training and management system,.,
energy and environment systems, and medical sciences. ORISE and its programs are operated by Oak Ridge Associated
Universities (ORAU) through a management and operating contract with the U.S. Depaftment of Energy. Established
in 1946, ORAU is a consortium of 65 college& and universities.

NOTICES

TIe opinions expressed herein do not necessarily reflect the opinions of the sponsoring institutions of Oak Ridge
Associated Universities.

This report was prepared as an account of work sponsored by the United States Government. Neither the United States
Government nor the U.S. Department of Energy, nor any of their employees, makes any warranty, expressed or implied,
or assumes any legal liability or responsibility for the accuracy, completeness, or usefulness of any information,
apparatus, product, or process disclosed, or represents that its use would not infringe on privately owned rights.
Reference herein to any specific commercial product, process. or service by trade came, mark, nasnufacturer, or
otherwise. does not necessarily constitute or imply its endorsement or recommendation, or favor by the U.S. Government
or any agency thereof. The views and opinions of authors expressed herein do not necessarily state or reflect those of
the U.S. Government or any agency thereof.
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ABBREVIATIONS AND ACRONYMS

ASME American Society of Mechanical Engineers
cm centimeter
cm2  square centimeter
cpm counts per minute
CPS Creative Pollution Solutions
EML Environmental Measurement Laboratory
EPA Environmental Protection Agency
ESSAP Environmental Survey and Site Assessment Program
m meter
In 2square meter
M&C Metals and Controls, Incorporated
MDA minimum detectable activity
Nal sodium iodide
NIST National Institute for Standards Technology
NRC Nuclear Regulatory Commission
ORAU Oak Ridge Associated Universities
ORISE Oak Ridge Institute for Science and Education
pCi/g picocuries per grain
PIC Pressurized Ionization Chamber
RSAP Radiological Site Assessment Program
TI Texas Instruments, Incorporated
pR/h microroentgen per hour
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CONFIRMATORY SURVEY
OF THE TEXAS INSTRUMENTS, INC.

FORMER BURIAL SITE
ATIEBoRO, MASSACHUSETTS

INTRODUCTION AND SITE HISTORY

The Texas Instruments Incorporated site at Attleboro, Massachusetts, was owned and operated

by Metals and Controls, Inc. (M&C) until 1959, at which time M&C merged with Texas

Instruments, Incorporated (MI). The General Plate Division of M&C began processing nuclear

materials in 1952, and between 1952 and 1959 fabricated uranium foils for reactor experiments

and fuel components and complete reactor fuel cores for the U.S. Navy. Source material license

D-549 was issued permitting acquisition and title to not more than 22.7 kg (50 pounds) of

refined source material for use in the production of uranium foils; additional source material was

acquired and used under contract with the U.S. Government. Special nuclear materials license

No. SNM-23 was issued, permitting acquisition and title to 110 kg of enriched uranium for

fabrication of the fuel components and cores. After the merger in 1959, Texas Instruments

continued fabricating reactor fuel cores, primarily for research and production reactors. Also,

source materials, i.e., natural uranium and thorium, were fabricated for sale to various

corporations.

A 1964 Texas Instruments health and safety manual states that uranium- and

thorium-contaminated noncombustible scrap material and machinery were collected in 55-gallon

steel drums and were disposed of through authorized agencies, or were I 'd on-site in

compliance with I OCFR20.304. Records indicate two known burials of radioac, v.: material, one

in 1958 of contaminated ductwork, and one in 1961 of 28.4 n, i of enriched uranium

noncombustible scrap. The burial site was closed in 1967. Work with nuclear materials was

gradually reduced beginning in 1968 and was terminated in 1974. The interiors of the three

buildings where radioactive materials were used were decontaminated by the licensee and in

1983 the buildings were released for unrestricted use by the Nuclear Regulatory Commission

(NRC).
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Tb. Radiological Site Assessment Program (RSAP) 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.' In the summer of 1992, Creative

Pollution Solutions, Inc. was contracted by Texas Instruments nc. to initiate remediation

activities. The licensee submitted a post-excavation radiological survey report to the NRC in

November of 1992.1

The Environmental Survey and Site Assessment Program (ESSAP) of the Oak Ridge Institute

for Science and Education (ORISE) performed a confirmatory survey of the excavated area in

December of 1992. The results of that survey indicated that the full extent of the burial site,

particularly on the west side, adjacent to Building I I parking lot, had not been determined.3

Subsequently, further remediation of the former burial site was performed by Creative Pollution

Solutions, Inc. Following those remediations, the licensee completed final survey activities and

backfilling operations."

The U.S. Nuclear Regulatory Commission, Region I Office, 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 former burial site. This

report summarizes the procedures and results of that survey.

SITE DESCRIPTION

The Texas Instruments Inc. Facility, Attleboro, MA is located in North Attleboro, approximately

48 kilometers south of Boston on Route 123 (Figure 1). The former burial site is located

between Buildings II and 12 (Figure 2). The area of concern for remediation activities was

approximately 10,000 mi. The excavated area at the buriai site was approximately 2,500 m2 and

the average depth of the excavated area was approximately 1.5 meters. The west end of the

excavation extended into the parking lot, adjacent to Building 11. The excavated area has been

backfilled and landscaped. The area which extended into the parking lot has been repaved.
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OBJECTIVES

The objectives of the confirmatory process are to provide independent document reviews and

radioloical data, for use by the NRC in evaluating the adequacy and accuracy of the licensee's

radioloial •survey data, relative to established guidelines.

DOCUNENT REVIEW

The final radiological status report, provided by the Texas Instruments Incorporated, was

reviewed by ESSAP as part of the confirmatory activities.' Analytical procedures and methods

utilized by the licensee were reviewed for adequacy and appropriateness. The data were

reviewed for accuracy, completeness, and compliance with applicable NRC guidelines.

PROCEDURES

On December 14 and 15, 1993, ESSAP performed a confirmatory survey of the former burial

site and the areas of concern immediately adjacent to the burial site. The survey was conducted

in accordance with a survey plan which was submitted to and approved by the NRC, Region I

Office.I

REFERENCE GRID

A 10 m x 10 m grid was established during ESSAP's radiological survey of this site in 1984

which was subsequently used by the licensee. 2". The same reference grid was used in this

survey.

SURFACE SCANS

Surface scans of thu former burial site (approximately 10,000 m2) were performed using Nal

detectors coupled to countrate meters with audible indicators. Surface scans for gamma radiation
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were performed on 100% of the former excavation and the two meter perimeter immediately

urudn that area. Approximately 50% of the remaining surface area was also scanned.

EXPOSE RATE ASUREM[NTh

Bacg exposure rates, determined during a previous ESSAP survey of this facility, were

used for comparison.

Exposure rat measurements were performed at 1 m above the surface at 12 locations, using a

pemuized ionization chamber (PIC). Measurement locations are illustrated in Figure 3.

SOIL SAMPLING

The analytical results of background soil samples, collected during a previous ESSAP survey of

this facility, wez• used for comparison.'

Five surface soil samples were obtained at the center of randomly selected grid blocks. In

addition, two surface soil samples were collected from the area between grid coordinates 185N,

170E and 195N, 180E where the licensee had reported slightly elevated gamma radiation.4

Sampling locations are illustrated in Figure 4.

Thirty-seven soil samples were collected from 14 boreholes. The boreholes were drilled on and

around the former excavated area to depths of approximately 2 meters, except for a number of

locations where relatively large pieces of rock were encountered at a depth of approximately I -

1.5 meters. On the west side of the excavation, boreholes were drilled 3 meters from the edge

of the former excavation at approximately 20 meter intervals. For the remaining perimeter area,

boreholes were drilled at approximately 40 meter intervals. The location of a number of

boreholes had to be moved because of their proximity to buried water, gas, and compressed air

lines.
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The boreholcs were scanned for gamma activity, using a collimated NaI detector coupled to a

countrate meter with an audible indicator. Systematic soil samples were collected from the

surface (0-15 cm), the middle (85-100 cm), and the bottom (185-200 cm) of each borehole. In

the parking lot area, the "stlrface" soil sample was approximately 30 cm below the surface of

the pavement. Furthermore, when the depth of a borehole was 1.5 m, the bottom soil sample

was collected at 133-150 cm. When the depth of a borehole was I m, only two samples were

collected from that borehole (0-15, and 85-100 cm).

SAMPLE ANALYSIS AND DATA INTERPRETATION

Samples and data were returned to ORISE's ESSAP laboratory in Oak Ridge, TN for analysis

and interpretation. Exposure rates were reported in #R/h. Soil samples were analyzed by

gamma spectrometry. Spectra were reviewed for U-235, U-238, Th-232, Th-228, and any other

identifiable photopeaks. Soil sample results were reported in units of picocuries per gram

(pCi/g). Additional information concerning major instrumentation, sampling equipment, and

analytical procedures is provided in Appendices A and B. Results were compared to NRC

guidelines which are provided in Appendix C.

FINDINGS AND RESULTS

DOCUMENT REVIEW

ESSAP reviewed the licensee's radiological survey data and comments were provided to the

NRC.' In ESSAP's opinion, the licensee documents provide an adequate description of the

radiological condition of the facility relative to the NRC guidelines for release for unrestricted

use.

SURFACE SCANS

Surface scans for gamma activity did not identify any locations of elevated direct radiation.
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EXPOURERATE MEASUREMENTS

The backwround exposure rates, previously measured at this site, ranged from 10 to 11 sR/h

ow averaged 10 AAh.,

Exposure rates, meured at 12 locations in the vicinity of the former burial site, ranged from

9 to I I pR/h. (Table 1).

RADIONUCLIDE CONCEINTRATIONS IN SOIL SAMPLES

Total uranium concentrations in background soil samples, previously determined for this site,

ranged from 1.0 to 2.4 pCi/g.1

Concentrations of U-235, U-238, and total uranium in surface soil samples ranged from <0.1

to 0.4 pCi/g, 0.7 to 10 pCi/g, and 3.0 to 20 pCi/g, respectively. Concentrations of U-235, U-

238, and total uranium in subsurface soil samples ranged from <0.1 to 0.6 pCi/g, 0.6 to 13

pCi/g, and 2.9 to 27 pCi/g, respectively (Table 2).

COMPARISON OF RESULTS WITH GUIDELINES

The NRC guidelines for residual concentrations of radionuclides in soil, established for license

termination or release of a facility for unrestricted use are presented in Appendix C. The

primary contaminant of concern at this site is enriched uranium.

The soil concentration guideline for enriched uranium is 30 pCi/g.' The total uranium

concentrations in all surface and subsurface soil samples were within this limit.

At this site, the applicable NRC guideline for exposure rate at I m above the surface is 10 pR/h

above background, consistent with the Branch Technical Position. All exposure rates were

within this limit.
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SUMMARY

During the period December 14 and 15, 1993, at the request of the NRC Region I Office, the

Environmental Survey and Site Assessment Program of ORISE performed a confirmatory survey

of the former burial site at Texas Instruments Incorporated. The survey activities consisted of

surface scans for gamma activity, exposure rate measurements, and soil sampling.

Exposure rates were all within the 10 P/ above background criterion. The radionuclide

concentrations in surface and subsurface soil samples were less than the applicable guidelines

for release for unrestricted use. In ESSAP's opinion, the licensee documents provide an

adequate description of the radiological condition of the facility.
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FIGURE 1: Map of Attleboro. Massachusetts - Location and Plan View of the
Texas Instruments Site
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TABLE I

EXPOSURE RATE MEASUR•F•tM
TEXAS INSTRUMENTS, INC.

F'ORMER BURIAL ST
Aru~oo MASSACUFI

___________________above doe mdwfae(1

135N, 115E 9

150N, 145E 9

155N, 90E 1I

160N. 115 9

175N, 135E 9

175N, 160E 10

I SON, 95E 11

180N, 12SE 9

___ __ __ ___ __ __ __115E_ __ 10

195N,185E9

___215N_________125E_____ 9

___225N,________175E_____ 9

aiRef to Figure 3.
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TABILE 2

URANIUM CONCENMRATIONS IN SOEL SAMPLE
TEXAS INSTEUMMj, INC.

A RMEiO MSURIAL SF11
ArTLEBRo, MASSACHUIVIUS2Tr

Um ,, trt (nocy)
L.e11g Depth (Cm) Tow v

133N, 9SE 0-15 0.3 + 0.1 3.2 t 1.2 10
8510 <0, I 0.6 ±I 1.4 <2.

_ 185-200 0.2 ± 0.1 2.3 t 1.2 6.9

IN, I ISE 0-15 0,2 : 0.1 0.9 ± 1.0 5.5

145N,. 125F3 0-15 <0.1 6.0 ± 1.7 <8.3
. ..... ,. -85100 0.2 ± 0.1 4.4 ±11.3 9.0

|10N, 13SE 0-15 <0.1 2.6 ±11.1 <4.9

85-100 0.3 :t 0.1 4.1 j 0.9 11

135N, 90E 0-15 <0.1 1.1 ± 1.0 <3.4

85-100 <0.1 2.2 ±,0.8 <4.5

, 185-200 0.2 1 0.1 3.2 ± 1.4 7.8

175N, 85E 0-15 0.1 t 0.1 1.:5 ±1.0 3.8

85-100 <0.1 1.8 ± 1.4 <4.1

135-105 <0.1 1.6 ± 1.3 <3.9

175NA 135E 0-15 <0.1 2.0 ± 1.5 <4.3

85-100 0.3 ± 0.1 7.2 ± 1.5 14

175N, 16E o0-15 0.2 t 0.1 1.6 At 1.1 5.6

85-100 0.2 ± 0.1 1.6 ± 1.4 6.2

185-200 0.2 * 0.1 1.8 ± 0.9 6.4

180IN, 95E 0- 15 <0.2 3.7 J 1.3 <8.3

85-100 <0.1 1.7 * 1.2 <4.0

s18-200 0.1 ± 0.1 3.4 ± 1.2 5.7

.IRON, 10E 0-15 0.4 ±0.1 10.4 2.1 20

85-100 0.4 ± 0.1 12.7 ± 1.7 22
135-150 <0.1 2.4 : 1.8 <4.7
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TABLE 2 (Continue*

URANIM CONCENTIATIONS IN SOUL SAM"tf
TEIA INSTUMENT, INC.

ORMUO B.URAL uSMK
ATJ'LEBOO, MA88ACHUDSEFA15

LGMW Dp (cm)
U-2m5 U-' ToWsi UP

15N, USE 0415 e.<0.1 1.7 ± 1.2 <4.0

_8-100 0.3 ± 0.1 4.5 ± 1.3 11

18N, 12 0-15 <0.1 0.7 0.9 <3.0
190N, uISE 0-15 <0.1 2.4 - 1.5 <.4.7

85-100 0.5 ± 0.1 2.1 ± 1.5 14

190N, 150E - 0-15 <0.1 0.8;k 1.0 <3.1

....... _ 85-100 0.4 ± 0.1 6.5 - 1.6 16

185-200 0.6 0 0.1 10.3 * 1.8 24

190N, 175E 0-15 0.1 ± 0.1 1.5 ± 1.0 3.8

195N, 11SE 0-15 0.4 ±.0.I 3.4 : 1.6 13

195N, 140E 015 <0.1 1.2 ± 0.9 <3.5

85-100 0.3 ± 0.1 2,1 1.1 9.0

185-200 <0.1 1.7 ± 1.1 <4.0

195N, 185E 0-15 <0.1 1.1 0.8 <3.4

200N, 160E 0-15 <0.1 1.2 ± 1.2 <3.5

85-100 0.6 j 0.1 13 2.0 27

..... 185-200 0.5 ± 0.1 2.8 ± 1.0 14

215N, 125E 0-15 <0.1 1.4 t 0.9 <3.7

225N, 1753E. 0-15 <0.1 1.6 - 1.2 <3.9

'Refer to Figure 4.
bUncertainties represent the 95% confidence level based only on counting statistics.
*roTW uranium concentrations are calculated based on a U-234 to U-235 activity ratio of 22: 1.
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APPENDIX A

MAJOR INSTRUMENTATION

Mwe diply of a spcific product is not to be construed as an endorsement of the product or its
manuacthum by the authon or their employers.

DIRECT RADIATION MEASURIMD4T

Eberline Pul Ratemeer
Model PRM-6
(Eberline, Santa Fe, NM)

Ludlum Ratemeter-Scaler
Model 2200
(Ludlum Measurements, Inc.,
Sweetwater, TX)

Reuter-Stokes Pressurized Ion Chamber
Model RSS-I I I
(Reuter-Stokes, Cleveland, OH)

Victoreen Nal Scintillation Detector
Model 489-55
3.2 cmx 3.8 cm Crystal
(Victorem, Cleveland, OH)

LABORATORY ANALYTICAL INSTRUMENTATION

High Purity Extended Range Intrinsic Detectors
Model No: ERVDS30-25195
(Tennelec, Oak Ridge, TN)
Used in conjunction with:
Lead Shield Model G-I I
(Nucmr Lead, Oak Ridge, TN) and
Multichannel Analyzer
3100 Vax Workstation
(Canberra, Meriden, CT)
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Hig•-hity GUumuum Detector
MOe OMX-23195-S, 23% Eff.
(BO&O ORTUC, Oak Ridge, TN)
Used in conjunction with:
LAW Shield Model 0-16
(Gamma Products, Palos Hills, IL) and
Multichunne Aflyzer
3100 Vu Workation
(Canb. Maide, CI)
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APPENDIX B

SURVEY AND ANALYTICAL PROCEDURES

SURVEY PROCEDURES

Surface scans for gamma activity were performed by passing the probes slowly over the surface;

the distance between the probe and the surface was maintained at a minimum. The scans were

performed using Nal detectors coupled to countrate meters with audible indicators. Identification

of elevated levels was based on increases in the audible signal from the recording and/or

indicating instrument.

FUJQM at I k7i 77T777 779

Measurements of gamma exposure rates were performed at 1 m above the surface, using a

pressurized ionization chamber (PIC).

Approximately 1 kg of soil was collected at each sample location. Surface soil samples were

collected at 0-15 cm depth. Samples from boreholes were collected from the surface (0-15 cm),

the center (85-100 cm), and the bottom (185-200 cm) of each borehole. When the depth of a

borehole was 1.5 m, the bottom soil sample was collected at 135-150 cm. When the depth of

a borehole was I m, only two samples were collected from that borehole (0-15, and 85-100 cm).

Collected samples were placed in a plastic bag, sealed, and labeled in accordance with ESSAP

survey procedures.
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ANALYTICAL PROCEDURES

SaI~es of soil were dried, mixed, crushed, and/or homoanized s necessary, and a portion

sealed in 0.5-liter Marinelli beaker or other appropriate container. The quantity placed in the

beaker was chomen to reproduce the calibrated counting geometry. Net material weights were

detamined and the samples counted using intrinsic germanium detectors coupled to a pulse

Mheigt analyzmr system. Background and Compton stripping, peak search, peak identification,

and concentration calculations were performed using the computer capabilities inherent in the

analyzer iystem. Energy peaks used for determination of radionuclides of concern were:

U - 235 0.186 MeV

U - 238 0.063 MeV from Th-234"

Th-228 0.583 MeV from 71-208

Th-232 0.911 4eV from Ac-228"

*Secular equilibrium assumed.

Spectra were also reviewed for other identifiable photopeaks.

UNCERTAINTIES AND DETECTION LIMITS

The uncertainties associated with the analytical data presented in the tables of this report

represent the 95 % confidence level for that data based only on counting statistics. Additional

uncertainties associated with sampling and measurement procedures, have not been propagated

into the data presented in this report.

Detection limits, referred to as minimum detectable activity (MDA), were based on 2.71 plus

4.66 times the standard deviation of the background count. When the activity was determined

to be less than the MDA of the measurement procedure, the result was reported as less than

MDA. Because of variations in background levels, measurement efficiencies, and contributions
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from other rdlonuclides in samples, the detection limits differ from sample to sample and

nsmument to instrument.

CALEATION AND QUALITY ASSURANCE

Calibmian of all field and laboratory instrumentation was based on standarssources, traceable

to NIST, whn such standards/sources were available. In caes where they were not available,

standards of an industry recognized organization were used. Calibration of pressurized

ionization chambers was performed by the manufacturer.

Analytical and field survey activities were conducted in accordance with procedures from the

following ESSAP documents:

* Survey Procedures Manual, Revision 7

* LAboratory Procedures Manual, Revision 8

* Quality Assurance Manual, Revision 6

The procedures contained in these manuals were developed to meet the requirements of DOE

Order 5700.6C and ASME NQA-l for Quality Assurance and contain measures to assess

processes during their performance.

Quality control procedures include:

* Daily instrument background and check-source measurements to confirm that

equipment operation is within acceptable statistical fluctuations.

6 Participation in EPA and EML laboratory Quality Assurance Programs.

* Training and certification of all individuals performing procedures.

0 Periodic internal and external auditm.
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APPMNIX C

GUIDELI FOR RESIDUAL CONCENTRATIONS OF
THORIUM AND URANIUM WASTES IN SOIL
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On October 23, 1981, the Nuclear Regulatory Commission published in the Federal register a notice

of Branch Technical Position on "Disposal or Onsite Storage of Thorium and Uranium Wastes from Past

Opeations." This document established guidelines for concentrations of uranium and thorium in soil,

that will limit maximum radiation received by the public under various conditions of future land usage.

These concentations are as follows:

Maxinum Concentrations (pCi/g)

Matertia for various options

1i 2 b 4 1

Natural Thorium (Th-232 + Th 228) 10 50 -- 500
with daughters present and in
equilibrium

Natural Uranudim (U-238 + U-234) 10 -- 40 200
with daughters present and in
equilibrium

Depleted UWanium:
Soluble 35 100 - 1,000
Insoluble 35 300 -- 3,000

Enriched Uranium:
Soluble 30 100-- 1,000
Insoluble 30 250 - 2,500

'Based on EPA cleanup standards which limit radiation to I mrad/yr to lung and 3 mrad/yr to bone from
ingestion and inhalation and 10 #R/h above background from direct external exposure.

'Based on limiting individual dose to 170 mrem/yr.
4Based on limiting equivalent exposure to 0.02 working level or less.
'Based on limiting individual dose to 500 mrem/yr and in case of natural uranium, limiting exposure
to 0.02 working level or less.
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JAN 26 1994

License No. SNM-23
Docket No. 070-=0033
Control No. 118945

Armin Ansari, Ph.D.
Project Lader
Oak Ridge Institute for Science and Education
Environmental Survey and Site Assessment Program
P.O. Box 117
Oak Ridge, Tennessee 37831-0117

Dear Dr. Ansari:

Subject: COMMENTS ON THE DRAFT REPORT - CONFIRMATORY SURVEY OF
THE TEXAS INSTRUMENTS, INC. FORMER BURIAL SITE,
ATTLEBORO, MASSACHUSETTS

Thank you for the Draft Report -- Confirmatory Survey of the Texas Instruments, Inc. Former
Burial Site, Attleboro, Massachusetts. Comments from the Region I staff are marked on an
enclosed copy of the report.

We appreciate the prompt preparation of the draft report following the survey. Please let our
office know when a final report is expected. You should contact Mark Roberts of my staff at
(610) 337-5094 if you have any questions concerning our comments.

Thank you again for your assistance and cooperation in this matter.

Sincerely,
Original Sig.eie fl
John D, i•c0•man

John D. Kinneman, Chief
Site Decommissioning Section
Division of Radiation Safety

and Safeguards

Enclosure: Copy of Draft Confirmatory Survey Report with NRC Region I comments

cc (w/o enclosure):
Michelle Landis, ORISE, ESSAP
James Berger, ORISE, ESSAP
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bcc (w/o enclosure):
Region I Docket Room (w/concurrenccs)
T. Mo, NMSS
D. Tiktinsky, NMSS
J. Kinneman, RI
M. Roberts, RI

RI:DRSS
Roberts Iniiema nS
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January 14, 1994

Mark C. Roberts
U.S. Nuclear Regulatory Commission
Region 1
475 Allendale Road
King of Prussia, PA 19400

SUBJECT: DRAFT REPORT-CONFIRMATORY SURVEY OF
INSTRUMENTS, INC. FORMER BURIAL SITE,
MASSACHUSETTS [DOCKECT 070-000331

THE TEXAS
ATTLEBORO,

Dear Mr. Roberts:
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CONFIRMATORY SURVEY
OF THE TEXAS INSTRUMENTS, INC.

FORMER BURIAL SITE
ATTLEBORO, MASSACHUSETTS

INTRODUCTION AND SITE HISTORY

The Texas Instruments Incorporated site at Attleboro, Massachusetts, was owned and operated

by Metals and Controls, Inc. (M&C) until 1959, at which time M&C merged with Texas

Instruments, Incorporated (TI). The General Plate Division of M&C began processing nuclear

materials in 1952, and between 1952 and 1959 fabricated uranium foils for reactor experiments

and fuel components and complete reactor fuel cores for the U.S. Navy. Source material license

D-549 was issued permitting acquisition and title to not more than 22.7 kg (50 pounds) of

refined source material for use in the production of uranium foils; additional source material was

acquired and used under contract with the U.S. Government. Special nuclear materials license

No. SNM-23 was issued, permitting acquisition and title to 110 kg of enriched uranium for

fabrication of the fuel components and cores. After the merger in 1959, Texas Instruments

continued fabricating ;eactor fuel cores, primarily for research and production reactors. Also,

source materials, i.e., natural uranium and thorium, were still being fabricated for sale to

various corporations.

A 1964 Texas Instruments health and safety manual states that uranium- and

thorium-contaminated noncombustible scrap material and machinery were collected in 55-gallon

steel drums and were disposed of through authorized agencies, or were buried on-site in

compliance with IOCFR20.304. Burials were made from 1958 to 1961, and the burial site was

closed in 1967. Records indicate two known burials, one in 1958 of contaminated ductwork,

and one in 1961 of 28.4 mCi of enriched uranium noncombustible scrap. Work with nuclear

materials was gradually reduced beginning in 1968 and was terminated in 1974. The interior

of the facility was decontaminated and released for unrestricted use by the Nuclear Regulatory

Commission (NRC) in 1983.
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The Radiological Site Assessment Program (RSAP) 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.' In the summer of 1992, Creative

Pollution Solutions, Inc. was contracted by Texas Instruments Inc. to initiate remediation

activities. The licensee submitted a post-excavation radiological survey report to the NRC in

November of 1992.2

The Environmental Survey and Site Assessment Program (ESSAP) of the Oak Ridge Institute

for Science and Education (ORISE) performed a confirmatory survey of the excavated area in

December of 1992. The results of that survey indicated that the full extent of the burial site,

particularly on the west side, adjacent to Building. 11 parking lot, had not been determined.'

Subsequently, further remediation of the former burial site was performed by Creative Pollution

Solutions, Inc. Following those remediations, the licensee completed final survey activities and

backfilling operations."

The U.S. Nuclear Regulatory Commission, Region I Office, 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 former burial site. This

report summarizes the procedures and results of that survey.

SITE DESCRIPTION

The Texas Instruments Inc. Facility, Attleboro, MA is located in North Attleboro, approximately

48 kilometers south of Boston on Route 123 (Figure 1). The former burial site is located

between Buildings 11 and 12 (Figure 2). The area of concern for remediation activities was

approximately 10,000 m2. The excavated area at the burial site was approximately 2,500 in2 and

the average depth of the excavated area was approximately 1.5 meters. The west end of the

excavation extended into the parking lot, adjacent to Building 11. The excavated area has been

backfilled and landscaped. The area which extended into the parking lot has been repaved.
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OBJECTIVES

The objectives of the confirmatory process are to provide independent document reviews and

radiological data, for use by the NRC in evaluating the adequacy and accuracy of the licensee's

radiological survey data, relative to established guidelines.

DOCUMENT REVIEW

The final radiological status report, provided by the Texas Instruments Incorporated, were

reviewed by ESSAP as part of the confirmatory activities. Analytical procedures and methods

utilized by the licensee were reviewed for adequacy and appropriateness. The data were

reviewed for accuracy, completeness, and compliance with applicable NRC guidelines.

PROCEDURES

On December 14 and 15, 1993, ESSAP performed a confirmatory survey of the former burial

site. The survey was conducted in accordance with a survey plan which was submitted to and

approved by the NRC, Region I Office.'

REFERENCE GRID

A 10 m x 10 m grid was established during ESSAP's radiological survey of this site in 1984

which was subsequently used by the licensee. 2.4 The same reference grid was used in this

survey.

SURFACE SCANS

Surface scans of the former burial site (approximately 10,000 m2) were performed using Nal

detectors coupled to countrate meters with audible indicators. Surface scans for gamma radiation

were performed on 100% of the former excavation and the two meter perimeter immediately

surrounding that area. Approximately 50% of the remaining surface area was also scanned.
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EXPOSURE RATE MEASUREMENTS

Background exposure rates, determined during a previous ESSAP survey of this facility, were

used for comparison.'

Exposure rate measurements were performed at I m above the surface at 12 locations, using a

pressurized ionization chamber (PIC). Measurement locations are illustrated in Figure 3.

SOIL SAMPLING

The analysis results of background soil samples, collected during a previous ESSAP survey of

this facility, were used for comparison.'

Five surface soil samples were obtained at the center of randomly selected grid blocks. In

addition, two surface soil samples were collected from the area between grid co:)rdinates 185N,

170E and 195N, 180E where the licensee had reported slightly elevated gamma radiation.4

Sampling locations are illustrated in Figure 4.

Thirty-seven soil samples were collected from 14 boreholes. The boreholes were drilled on and

around the former excavated area to a depth of approximately 2 meters, except for a number of

locations where relatively large pieces of rock were encountered at a depth of approximately 1-

1.5 meters. On the west side of the excavation, boreholes were drilled 3 meters from the edge

of the former excavation at approximately 20 meter intervals. For the remaining perimeter area,

boreholes were drilled at approximately 40 meter intervals. The location of a number of

boreholes had to be moved because of their proximity to water, gas, and compressed air lines.

The boreholes were scanned for gamma activity, using a collimated Nal detector coupled to a

countrate meter with an audible indicator. Systematic soil samples were collected from the

surface (0-15 cm), the middle (85-100 cm), and the bottom (185-200 cm) of each borehole. In

the parking lot area, the "surface" soil samp!e was approximately 30 cm below the surface of

the pavement. Furthermore, when the depth of a borehole was 1.5 m, the bottom soil sample
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was collected at 135-150 cm. When the depth of a borehole was 1 m, only two samples were

collected from that borehole (0-15, and 85- 100 cm).

SAMPLE ANALYSIS AND DATA INTERPRETATION

Samples and data were returned to ORISE's ESSAP laboratory in Oak Ridge, TN for analysis

and interpretation. Exposure rates were reported in #R/h. Soil samples were analyzed by

gamma spectrometry. Spectra were reviewed for U-235, U-238, Th-232, Th-228, and any other

identifiable photopeaks. Soil sample results were reported in units of picocuries per gram

(pCi/g). Additional information concerning major instrumentation, sampling equipment, and

analytical procedures is provided in Appendices A and B. Results were compared to NRC

guidelines which are provided in Appendix C.

FINDINGS AND RESULTS

DOCUMENT REVIEW

ESSAP reviewed the licensee's radiological survey data and comments were provided to the

NRC.' In ESSAP's opinion, the licensee documents provide an adequate description of the

radiological condition of the facility relative to the NRC guidelines for release to unrestricted

use.

SURFACE SCANS

Surface scans for gamma activity did not identify any locations of elevated direct radiation.

EXPOSURE RATE MEASUREMENTS

The background exposure rates, previously measured at this site, ranged from 10 to 11 sR/h

and averaged 10 pR/h.'
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Exposure rates, measured at 12 locations on the former burial site ranged from 9 to If IR/h.

(Table 1).

RADIONUCLIDE CONCENTRATIONS IN SOIL SAMPLES

Total uranium concentrations in background soil samples, previously determined for this site,

ranged from 1.0 to 2.4 pCi/g.1

Concentrations of U-235, U-238, and total uranium in surface soil samples ranged from <0.1

to 0.4 pCi/g, 0.7 to 10 pCi/g, and 3.0 to 20 pCi/g, respectively. Concentrations of U-235, U-

238, and total uranium in subsurface soil samples ranged from <0.1 to 0.6 pCi/g, 0.6 to 13

pCi/g, and 2.9 to 27 pCi/g, respectively (Table 2).

COMPARISON OF RESULTS WITH GUIDELINES

The NRC guidelines for residual concentrations of radionuclides in soil, established for license

termination or release of a facility for unrestricted use are presented in Appendix C. The

primary contaminant of concern at this site is enriched uranium.

The soil concentration guideline for enriched uranium is 30 pCi/g.7 The total uranium

concentrations in all surface and subsurface soil samples were within this limit.

At this site, the applicable NRC guideline for exposure rate at 1 m above the surface is 10 jsR/h

above background, consistent with the Branch Technical Position.' All exposure rates were

within this limit.
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SUMMARY

During the period December 14 and 15, 1993, at the request of the NRC Region I Office, the

Environmental Survey and Site Assessment Program of ORISE performed a confirmatory sui vey

of the former burial site at Texas Instruments Incorporated. The survey activities consisted of

surface scans for gamma activity, exposure rate measurements, and soil sampling.

Exposure rates were all within the 10 pR/h above background criterion. The radionuclide

concentrations in surface and subsurface soil samples were less than the applicable guidelines

for release for unrestricted use. In ESSAP's opinion, the licensee documents provide an

adequate description of the radiological condition of the facility.

Texs" lasumma. bInc Jammua 14. 19947bsa'codUxm~~b 07 k.%C"@PrCPWU4CXjOA1Mkb".OO1



N

FIGURE 1: Mop of Attleboro, Massachusetts - Location and Plan View of the

Texas Instriments Site
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TABLE 1

EXPOSURE RATE MEASUREMENTS
TEXAS INSTRUMENTS, INC.

FORMER BURIAL SITE
AITLEBORO, MASSACHUSETIS

Location' Exposure Rate at 1 m
Location ___above the surface kR/h)

135N) 115E 9

150N, 145E 9

155N) 90E 11

160N, 115E 9

175N, 135E 9

175N, 160E 10

180N, 95E 11

180N, 125E 9

195N, 115E 10

195N, 185E 9

215N, 125E 9

225N, 175E 9
'Refer to Figure 3.
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TABLE 2

URANIUM CONCENTRATIONS IN SOIL SAMPLES
TEXAS INSTRUMENTS, INC.

FORMER BURIAL SITE
ATTLEBORO, MASSACHUSETTS

Uranium Concentrations (pCi/gpLocation' Depth (cm)
U-235 U-238 Total UC

135N, 95E 0-15 0.3 ± 0.1 3.2 4 1.2 10

85-100 <0.1 0.6 - 1.4 2.9

185-200 0.2 ± 0.1 2.3 ± 1.2 6.9

135N, 115E 0-15 0.2 ± 0.1 0.9 ± 1.0 5.5

145N, 125E 0-15 <0.1 6.0 ± 1.7 8.3

85-100 0.2 ± 0.1 4.4 ± 1.3 9.0

150Np 135E 0-15 <0.1 2.6 ± 1.1 4.9

85-100 0.3 ± 0.1 4.1 - 0.9 11

155N, 90E 0-15 <0.1 1.1 ± 1.0 3.4

85-100 <0.1 2.2 ± 0.8 4.5

185-200 0.2 ± 0.1 3.2 ± 1.4 7.8

175N, 85E 0-15 0.1 ± 0.1 1.5 ± 1.0 3.8

85-100 <0.1 1.8 ± 1.4 4.1

135-105 <0.1 1.6 ± 1.3 3.9

175N, 135E 0-15 <0.1 2.0 ± 1.5 4.3

85-100 0.3 ± 0.1 7.2 ± 1.5 14

175N, 160E 0-15 0.2 ± 0.1 1.6 ± 1.1 5.6

85-100 0.2 ± 0.1 1.6 ± 1.4 6.2

185-200 0.2 ± 0.1 1.8 ± 0.9 6.4

180NI 95E 0-15 <0.2 3.7 ± 1.3 8.3

85-100 <0.1 1.7 ± 1.2 4.0

185-200 0.1 ± 0.1 3.4 ± 1.2 5.7

180N, IIOE 0-15 0.4 ± 0.1 10.4 ± 2.1 20

85-100 0.4 ± 0.1 12.7 ± 1.7 22

135-150 <0.1 2.4 + 1.8 4.7
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TABLE 2 (Continued)

URANIUM CONCENTRATIONS IN SOIL SAMPLES
TEXAS INSTRUMES, MIC.

FORMER BURIAL SITE
ATTLEBORO, MASSACHUSKLTTS

Location' Depth (cm) Uranium Conceitrations c
U-235 U-238 Total UC

185N, 125E 0-15 <0.1 1.7 ± 1.2 4.0

85-100 0.3 ± 0.1 4.5 ± 1.3 II

185N, 170E 0-15 <0.1 0.7± 0.9 3.0

190N, 115E 0-15 <0.1 2.4 ± 1.5 4.7

85-100 0.5 ± 0.1 2.1 ± 1.5 14

190N, 150E 0-15 <0.1 0.8 ± 1.0 31

85-100 0.4 ± 0.1 6.5 ± 1.6 16

185-200 0.6 ± 0.1 10.3 ± 1.8 24

190N, 175E 0-15 0.1 ± 0.1 1.5 ± 1.0 3.8

195N, 115E 0-15 0.4 ± 0.1 3.4 ± 1.6 13

195N, 140E 0-15 <0.1 1.2 ± 0.9 3.5

85-100 0.3 ± 0.1 2.1 ± 1.1 9.0

185-200 <0.1 1.7 ± 1.1 4.0

195N, 185E 0-15 <0.1 1.1 ± 0.8 3.4

200N, 160E 0-15 <0.1 1.2 ± 1.2 3.5

85-100 0.6 ±0.1 13 ±2.0 27

185-200 0.5 ± 0.1 2.8 ± 1.0 14

215N, 125E 0-15 <0.1 1.4 ± 0.9 3.7

225N, 175E 0-15 <0.1 1.6± 1.2 . 3.9

'Refer to Figure 4.
'Uncertainties represent the 95% confidence level based only on counting statistics.
'Total uranium concentrations are calculated based on a U-234 to U-235 activity ratio of 22:1.
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APPENDIX A

MAJOR INSTRUMENTATION

The display of a specific product is not to be construed as an endorsement of the product or its
minufacturer by the authors or their employers.

DIRECT RADIATION MEASUREMENT

Eberline Pulse Ratemeter
Model PRM-6
(Eberline, Santa Fe, NM)

Ludlum Ratemeter-Scaler
Model 2200
(Ludlum Measurements, Inc.,
Sweetwater, TX)

Reuter-Stokes Pressurized Ion Chamber
Model RSS-11
(Reuter-Stokes, Cleveland, OH)

Victoreen Nal Scintillation Detector
Model 489-55
3.2 cm x 3.8 cm Crystal
(Victoreen, Cleveland, OH)

LABORATORY ANALYTICAL INSTRUMENTATION

High Purity Extended Range Intrinsic Detectors
Model No: ERVDS30-25195
(Tennelec, Oak Ridge, TN)
Used in conjunction with:
Lead Shield Model G- 11
(Nuclear Lead, Oak Ridge, TN) and
Multichannel Analyzer
3100 Vax Workstation
(Canberra, Meriden, CT)
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High-Purity Germanium Detector
Model GMX-23195-S, 23% Eff.
(EG&G ORTEC, Oak Ridge, TN)
Used in conjunction with:
Lead Shield Model 0-16
(Gamma Products, Palos Hills, IL) and
Multichannel Analyzer
3100 Vax Workstation
(Canberra, Meriden, CT)
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APPENDIX B

SURVEY AND ANALYTICAL PROCEDURES
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APPENDIX B

SURVEY AND ANALYTICAL PROCEDURES

SURVEY PROCEDURES

Surface scans for gamma activity were performed by passing the probes slowly over the surface;

the distance between the probe and the surface was maintained at a minimum. The scans were

performed using Nal detectors coupled to countrate meters with audible indicators. Identification

of elevated levels was based on increases in the audible signal from the recording and/or

indicating instrument.

ExMueB Rate Measurements

Measurements of gamma exposure rates were performed at I m above the surface, using a

pressurized ionization chamber (PIC).

Soil ,•hmpi

Approximately 1 kg of soil was collected at each sample location. Surface soil samples were

collected at 0-15 cm depth. Samples from boreholes were collected from the surface (0-15 cm),

the center (85-100 cm), and the bottom (185-200cm) of each borehole. Collected samples were

placed in a plastic bag, sealed, and labeled in accordance with ESSAP survey procedures.

ANALYTICAL PROCEDURES

Gamma LSW~trmetry

Samples of soil were dried, mixed, crushed, and/or homogenized as necessary, and a portion

sealed in 0.5-liter Marinelli beaker or other appropriate container. The quantity placed in the
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height analyzer system. Background and Compton stripping, peak search, peak identification,

and concentration calculations were performed using the computer capabilities inherent in the

analyzer system. Energy peaks used for determination of radionuclides of concern were:

U - 235 0. 186 MeV

U - 238 0.063 MeV from Th-234"

Th-228 0.583 MeV from T1-208

Th-232 0.911 MeV from Ac-228*

*Secular equilibrium assumed.

Spectra were also reviewed for other identifiable photopeaks.

UNCERTAINTIES AND DETECTION LIMITS

The uncertainties associated with the analytical data presented in the tables of this report

represent the 95% confidence level for that data based only on counting statistics. Additional

uncertainties associated with sampling and measurement procedures, have not been propagated

into the data presented in this report.

Detection limits, referred to as minimum detectable activity (MDA), were based on 2.71 plus

4.66 times the standard deviation of the background count. When the activity was determined

to be less than the MDA of the measurement procedure, the result was reported as less than

MDA. Because of variations in background levels, measurement efficiencies, and contributions

from other radionuclides in samples, the detection limits differ from sample to sample and

instrument to instrument.

CALIBRATION AND QUALITY ASSURANCE

Calibration of all field and laboratory instrumentation was based on standards/sources, traceable

to NIST, when such standards/sources were availabie. In cases where they were not available,
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standards of an industry recognized organization were used. Calibration of pressurized

ionization chambers was perfnrmed by the manufacturer.

Analytical and field survey activities were conducted in accordance with procedures from the

following ESSAP documents:

* Survey Procedures Manual, Revision 7

* Laboratory Procedures Manual, Revision 7

* Quality Assurance Manual, Revision 6

The procedures contained in these manuals were developed to meet the requirements of DOE

Order 5700.6C and ASME NQA-I for Quality Assurance and contain measures to assess

processes during their performance.

Quality control procedures include:

Daily instrument background and check-source measurements to confirm that

equipment operation is within acceptable statistical fluctuations.

* Participation in EPA and EML laboratory Quality Assurance Programs.

• Training and certification of all individuals performing procedures.

* Periodic internal and external audits.
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APPENDIX C

GUIDELINES FOR RESIDUAL CONCENTRATIONS OF
THORIUM AND URANIUM WASTES IN SOIL
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Guidelines for Residual Concentrations of 1Thorium
and Uranium Wastes in Soil

On October 23, 1981, the Nuclear Regulatory Commission published in the Federal register a notice

of Branch Technical Position on "Disposal or Onsite Storage of Thorium and Uranium Wastes from Past

Operations." This document established guidelines for concentrations of uranium and thorium in soil,

that will limit maximum radiation received by the public under various conditions of future land usage.

These concentrations are as follows:

Maximum Concentrations (pCi/g)

Material for various options

is 2 b 3 4d

Natural Thorium (Th-232 + Th-228) 10 50 -- 500
with daughters present and in
equilibrium

Natural Uranium (U-238 + U-234) 10 -- 40 200
with daughters present and in
equilibrium

Depleted Uranium:
Soluble 35 100 -- 1,000
Insoluble 35 300 -- 3,000

Enriched Uranium:
Soluble 30 100 -- 1,000
Insoluble 30 250 -- 2,500

'Based on EPA cleanup standards which limit radiation to 1 mrad/yr to lung and 3 mrad/yr to bone from
ingestion and inhalation and 10 jsR/h above background fro

m direct external exposure.
bBased on limiting individual dose to 170 mrem/yr.
'Based on limiting equivalent exposure to 0.02 working level or less.
'Based on limiting individual dose to 500 mrem/yr and in case of natural uranium, limiting exposure

to 0.02 working level or less.
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December 6, 1993

Mark C. Roberts
U.S. Nuclear Regulatory Commission
Region I
475 Allendale Road
King of Prussia, PA 19400

SUBJECT: CONFIRMATORY SURVEY PLAN FOR THE TEXAS INSTRUMENTS
INCORPORATED BURIAL SITE, ATTLEBORO, MASSACHUSETTS.
[Docket 070-000331

Dear Mr. Roberts:

Enclosed is a copy of the subject document. The survey is scheduled to begin on December
14th. If you have any questions, please contact me at (615) 576-3355 or Michele Landis at
(615) 576-2908.

Sincerely,

Armin J. nsari, Ph.D.
Project Leader
Environmental Survey and

Site Assessment Program

AJA:rde

Enclosure

cc: J. Parrott, NRC/NMSS, 6H3
T. Mo, NRC/NMSS, 4E4
D. Tiktinsky, NRC/NMSS
J. Kinneman, NRC/Region I
M. Landis, ORISE
J. Berger, ORISE
PMDA, 6E6
File #205
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FOR THE TEXAS INSTRUMENTS
INCORPORATED BURIAL SITE,
ATTLEBORO, MASSACHUSETTS

SITE HISTORY AND DESCRIPTION

The Texas Instruments Incorporated site at Attleboro, Massachusetts, was owned and operated

by Metals and Controls (M&C) until 1959, at which time M&C merged with Texas Instruments,

Inc. The General Plate Division of M&C began processing nuclear materials in 1952, and

between 1952 and 1959 fabricated uranium foils for reactor experiments and fuel components

and complete reactor fuel cores for the U.S. Navy. Source material license D-549 was issued

permitting acquisition and title to not more than 22.7 kg (50 pounds) of refined source material

for use in the production of uranium foils; additional source material was acquired and used

under contract with U.S. Government. Special nuclear materials license No. SNM-23 was

issued, permitting acquisition and title to 110 kg of enriched uranium for fabrication of the fuel

components and cores. After the merger in 1959, Texas Instruments continued fabricating

reactor fuel cores, primarily for research and production reactors. Also, source materials, i.e.,

natural uranium and thorium, were still being fabricated for sale to various corporations.

A 1964 Texas Instruments health and safety manual states that uranium- and

thorium-contaminated noncombustible scrap material and machinery were collected in 55-gallon

steel drums and were disposed of through authorized agencies, or were buried on-site in

compliance with IOCFR20.304. Burials were made from 1958 to 1961, and the burial site was

closed in 1967. Records indicate two known burials, one in 1958 of contaminated ductwork,

and one in 1961 of 28.4 mCi of enriched uranium noncombustible scrap. Work with nuclear

materials was gradually reduced beginning in 1968 and was terminated in 1974. The interior

of the facility was decontaminated and released for unrestricted use by the Nuclear Regulatory

Commission (NRC) in 1983.

Prepared by the Environmental Survey and Site Assessment Program of Oak Ridge Institute for
Science and Education, Oak Ridge, TN, under interagency agreement (NRC Fin. A-9076)
between the U.S. Nuclear Regulatory Commission and the U.S. Department of Energy.
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The Radiological 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.' In the summer of 1992, Creative Pollution Solutions,

Inc. was contracted by Texas Instruments Inc. to initiate remediation activities. The licensee

submitted a post-excavation radiological survey report to the NRC in November of 1992.2 The

Environmental Survey and Site Assessment Program (ESSAP) of the Oak Ridge Institute for

Science and Education performed a confirmatory survey of the excavated area in December of

1992. The results of that survey indicated that the full extent of the burial site, particularly on

the west side, adjacent to Building II parking lot, had not been determined.3 Subsequently,

further remediation of the former burial site was performed by Creative Pollution solutions, Inc.

The licensee has completed the final survey activities and backfilling operations.'

The Texas Instruments Inc. Facility, Attleboro, MA is located in North Attleboro, approximately

48 kilometers south of Boston. The former burial site is located between Buildings I I and 12.

The area of concern for remediation activities was approximately 10,000 mi. The excavated

area at the burial site was between 2,500 to 3,000 ml and the average depth of the excavated

area was approximately 1.5 meters. This area has been backfilled. 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 former 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.
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RESPONSIBILITY

Work described in this survey plan will be performed under the direction of Michele Landis,

Project Manager and Armin Ansari, 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 altered.

Deviations to the survey plan or procedures will be documented in the site log book.

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 compliance 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 Gi

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

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

Surface scans of the former excavation and the surrounding area (approximately 10,000 mi) will

be performed using Nal detectors coupled to countrate meters with audible indicators. Surface

scans for gamma radiation will be performed on 100% of the former excavation and the two

meter perimeter immediately surrounding that area. Approximately 50% of the remaining
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surface area will also be scanned. Areas of elevated direct radiation will be noted for further

investigation.

EmZ Mre R ate Mesments

Background exposure rates, determined from previous ESSAP surveys of this facility, will be

used for comparison.

Exposure rate measurements will be performed at 1 m above the surface at a minimum of 10

locations. Exposure rate measurements will be performed using a Pressurized Ionization

Chamber (PIC).

SOIL SAMPLING

Surface soil samples will be obtained at the center of randomly selected grid blocks in the area

surrounding the former excavation. A minimum of five surface soil samples will be collected

in that area. One sample will be collected from the area between grid coordinates 185N, 170E

and 195N, 180E where the licensee reported slightly elevated gamma activity.

Subsurface soil samples will be collected from boreholes drilled on and around the former

excavated area. Boreholes will be drilled by the licensee to a depth of approximately 2 meters.

On the west side of the excavation, boreholes will be drilled 3 meters from the edge of the

former excavation at approximately 20 meter intervals. For the remaining perimeter area,

boreholes will be drilled at approximately 40 meter intervals. Additional boreholes may be

drilled at other locations depending on survey findings and with consultation with the NRC site

representative. Each borehole will be scanned for gamma activity using a collimated Nal

detector coupled to countrate meters with audible indicators. Systematic soil samples will be

collected from the surface (0-15 cm), the middle (100-115 cm) and the bottom (200-215 cm) of

each borehole. Additional soil samples will be collected at locations of elevated gamma activity.
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SAMPLE ANALYSIS AND DATA INTERPRETATION

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 and the results

reported in pCi/g. Exposure rates will be reported in juR/h. 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.

GUIDELINES

The soil concentration guideline, for enriched uranium, is 30 pCi/g.s The exposure rate limit

is 5 AR/h above background.'

TENTATIVE SCHEDULE

Measurement and Sampling

Sample Analysis

Draft Report

December 14-16, 1993

January. 1994

March, 1994

LIST OF CURRENT PROCEDURES

Applicable procedures from ORISE ESSAP Survey Procedures Manual include:

Section 5.0 Instrument Calibration and Operational Check-Out

5. I 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

5.5 GM Detector Calibraticn and Check-Out

5.13 Field Measuring Tape Calibration
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Section 6.0

Section 7.0

Section 8.0

Section 9.0

Site Preparation

6.2 Reference Grid System

Scanning and Measurement Techniques

7.1 Surface Scanning

7.2 Gamma Logging of Boreholes

Sampling Procedures

8.1 Surface Soil Sampling

8.2 Subsurface Soil Sampling

8.9 Sample Identification and Labeling

Integrated Survey Procedures

9.1 Background Measurements and Baseline Sampling

9.2 General Survey Approaches and Strategies

Section 10.0 Health and SJety and Control of Cross Contamination

Section 11.0 Quality Assurance and Quality Control
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6. "Review Plan: Evaluating Decommissioning Plans for Licensees Under 10 CFR Parts
30, 40, and 70", U.S. Nuclear Regulatory Commission, Washington, D.C., 1991.
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December 3, 1993

Mark C. Roberts
U.S. Nuclear Regulatory Commission
Region I
475 Allendale Road
King of Prussia, PA 19400

SUBJECT: PROPOSED CONFIRMATORY SURVEY PLAN FOR THE TEXAS
INSTRUMENTS INCORPORATED BURIAL SITE, ATTLEBORO,
MASSACHUSETTS. [Docket 070-000331

Dear Mr. Roberts:

Enclosed is a copy of the subject document for your review and comment. The survey is
tentatively scheduled to begin on December 14th. Please direct your questions or comments to
me at (615) 576-3355 or Michele Landis at (615) 576-2908.

Sincerely,

Armin J. Ansari, Ph.D.
Project Leader
Environmental Survey and

Site Assessment Program

AJA:rde

Enclosure

cc: J. Parrott, NRC/NMSS, 6H3
T. Mo, NRC/NMSS, 4E4
D. Tiktinsky, NRC/NMSS
J. Kinneman, NRC/Region I
M. Landis, ORISE
J. Berger, ORISE
PMDA, 6E6
File #205
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INCORPORATED BURIAL SITE,
ATTLEBORO, MASSACHUSETTS

SITE HISTORY AND DESCRIPTION

The Texas Instruments Incorporated site at Attleboro, Massachusetts, was owned and operated

by Metals and Controls (M&C) until 1959, at which time M&C merged with Texas Instruments,

Inc. The General Plate Division of M&C began processing nuclear materials in 1952, and

between 1952 and 1959 fabricated uranium foils for reactor experiments and fuel components

and complete reactor fuel cores for the U.S. Navy. Source material license D-549 was issued

permitting acquisition and title to not more than 22.7 kg (50 pounds) of refined source material

for use in the production of uranium foils; additional source material was acquired and used

under contract with U.S. Government. Special nuclear materials license No. SNM-23 was

issued, permitting acquisition and title to 110 kg of enriched uranium for fabrication of the fuel

components and cores. After the merger in 1959, Texas Instruments continued fabricating

reactor fuel cores, primarily for research and production reactors. Also, source materials, i.e.,

natural uranium and thorium, were still being fabricated for sale to various corporations.

A 1964 Texas Instruments health and safety manual states that uranium- and

thorium-contaminated noncombustible scrap material and machinery were collected in 55-gallon

steel drums and were disposed of through authorized agencies, or were buried on-site in

compliance with IOCFR20.304. Burials were made from 1958 to 1961, and the burial site was

closed in 1967. Records indicate two known burials, one in 1958 of contaminated ductwork,

and one in 1961 of 28.4 mCi of enriched uranium noncombustible scrap. Work with nuclear

materials was gradually reduced beginning in 1968 and was terminated in 1974. The interior

of the facility was decontaminated and released for unrestricted use by the Nuclear Regulatory

Commission (NRC) in 1983.

Prepared by the Environmental Survey and Site Assessment Program of Oak Ridge Institute for
Science and Education, Oak Ridge, TN, under interagency agreement (NRC Fin. A-9076)
between the U.S. Nuclear Regulatory Commission and the U.S. Department of Energy.

Tom hauuamnw- D~embet 1. M93hpma~sAnb.O h:%CAW*bGSUXi&"1UW1bW.001



The Radiological 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.' In the summer of 1992, Creative Pollution Solutions,

Inc. was contracted by Texas Instruments Inc. to initiate remediation activities. The licensee

submitted a post-excavation radioiogical survey report to the NRC in November of 1992.2 The

Environmental Survey and Site As.csascm Program (ESSAP) of the Oak Ridge Institute for

Science and Education performed a confirmatory survey of the excavated area in December of

1992. The results of that survey indicated that the full extent of the burial site, particularly on

the west side, adjacent to Building II parking lot, had not been determined.' Subsequently,

further remediation of the former burial site was performed by Creative Pollution solutions, Inc.

The licensee has completed the final survey activities and backfilling operations.4

The Texas Instruments Inc. Facility, Attleboro, MA is located in North Attleboro, approximately

48 kilometers south of Boston. The former burial site is located between Buildings 11 and 12.

The area of concern for remediation activities was approximately 10,000 m2 . The excavated

area at the burial site was between 2,500 to 3,000 m' and the average depth of the excavated

area was approximately 1.5 meters. This area has been backfilled. 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 iducation (ORISE)

perform an independent confirmatory survey of the former 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.
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RESPONSIBILITY

Work described in this survey plan will be performed under the direction of Michele Landis,

Project Manager and Armin Ansari, 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 altered.

Deviations to the survey plan or procedures will be documented in the site log book.

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 compliance 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 ol this survey plan.

Refernce Grid

A 10 in grid was established during ESSAP's radiological survey of the area in 1984 which was

subsequently used by the licensee.2 The same reference grid will be used in this survey.

Surface Sc_ pan

Surface scans of the former excavation and the surrounding area (approximately 10,000 in 2) will

be performed using Nal detectors coupled to countrate meters with audible indicators. Surface

scans for gamma radiation will be performed on 100% of the former excavation and the two

meter perimeter immediately surrounding that area. Approximately 50% of the remaining
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surface area will also be scanned. Areas of elevated direct radiation will be noted for further

investigation.

Expoure Rate Measurements

Background exposure rates, determined from previous ESSAP surveys of this facility, will be

used for comparison.

Exposure rate measurements will be performed at 1 m above the surface at a minimum of 10

locations. Exposure rate measurements will be performed using a Pressurized Ionization

Chamber (PIC).

SOIL SAMPLING

Surface soil samples will be obtained at the center of randomly selected grid blocks in the area

surrounding the former excavation. A minimum of five surface soil samples will be collected

in that area. One sample will be collected from the area between grid coordinates 185N, 170E

and 195N, I 80E where the licensee reported slightly elevated gamma activity.

Subsurface soil samples will be collected from boreholes drilled on and around the former

excavated area. Boreholes will be drilled by the licensee to a depth of approximately 2 meters.

On the west side of the excavation, boreholes will be drilled 3 meters from the edge of the

former excavation at approximately 20 meter intervals. For the remaining perimeter area,

boreholes will be drilled at approximately 40 meter intervals. Additional boreholes may be

drilled at other locations depending on survey findings and with consultation with the NRC site

representative. Each borehole will be scanned for gamma activity using a collimated Nal

detector coupled to countrate meters with audible indicators. Systematic soil samples will be

collected from the surface (0-15 cm), the middle (100-115 cm) and the bottom (200-215 cm) of

each borehole. Additional soil samples will be collected at locations of elevated gamma activity.
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SAMPLE ANALYSIS AND DATA INTEUMEATION

Samples and data will be returned to ORISE's ESSAP aboratry In Oak Ridge, TN for analysis

and interpretation. Soil samples will be analyzed by gamma ectrometry and the results

reported in pCi/g. Exposure rates will be reported in #M/b. 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.

GUIDELINES

Thc soil concentration guideline, for enriched uranium, is 30 pCi/g.s The exposure rate limit

is 5 PR/h above background.'

TENTATIVE SCHEDULE

Measurement and Sampling

Sample Analysis

Draft Report

December 14-16, 1993

January, 1994

March, 1994

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

5.5 GM Detector Calibration and Check-Out

5.13 Field Measuring Tape Calibration
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Secion 6.0

Section 7.0

Section 8.0

Section 9.0

Site Preparation

6.2 Reference Grid System

Scanning and Measurement Techniques

7.1 Surface Scanning

7.2 Gamma Logging of Boreholes

Sampling Procedures

8.1 Surface Soil Sampling

8.2 Subsurface Soil Sampling

8.9 Sample Identification and Labeling

Integrated Survey Procedures

9.1 Background Measurements and Baseline Sampling

9.2 General Survey Approaches and Strategies

Section 10.0 Health and Safety and Control of Cross Contamination

Section 11.0 Quality AMsurance and Quality Control
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APPENDIX A

COST ESTIMATE*
CONFIRMATORY SURVEY

FOR THE TEXAS INSTRUMENTS
INCORPORATED BURIAL SITE,
ATTLEBORO, MASSACHUSETTS

Survey Preparation - $5,600

Survey preparation includes the following activities: document reviews, survey plan, the

cost and time estimates, trip planning and preparation (equipment calibration and

packing).

On-Site Activitie - $11,200

On-site activities will include 9 man-days at the site performing the following: gamma

scans, soil sampling, and exposure rate measurements. The on-site expenses also include

unpacking equipment, and logging in samples upon return to Oak Ridge.

Travl- $12,100

Travel expenses include transportation to and from the site (airlines, rental vehicle-,

hotel expenses, and perdiem.

Sample Anaysis - $4,500

Includes analysis of approximately 60 soil samples by gamma spectrometry.

Repoot Prsparation - $12,000

The report preparation will include the following activities: tabulation of data,

illustrations, writing and reviewing the draft and final reports, word processing and

reproduction.
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Total Cost Estimate - $45,400

*Estimates are for survey activities described in this survey plan. Reduction or increase

in the scope of the survey would result in changes in the original estimate in the 'on-site

activities' and samnple analysis" 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 estimate. Major changes to the

scope of the survey, if necessary, will be made only after consultation with the NRC site

representative.
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December 1, 1993

Mark C. Roberts
US. Nuclear Regulatory Commission
Region I
475 Allendale Road
King of Prussia, PA 19400

SUBJECT: COMMENTS ON THE FINAL REPORT: "REMEDIATION OF THE
FORMER RADIOACTIVE WASTE BURIAL SITE" AT TEXAS
INSTRUMENT INCORPORATED, A'ITLEBORO, MASSACHUSETTS.
[Docket 070-000331

Dear Mr. Roberts:

The Environmental Survey and Site Assessment Program (ESSAP) of the Oak Ridge Institute
for Science and Education (ORISE) has reviewed the subject dociiment. The attached comments
are offered for your consideration.

If there are any questions regarding these comments, please direct them to me at (615) 576-3355
or Michele Landis at (615) 576-2908.

Sincerely,

Armin J. /nsari
Project Leader
Environmental Survey and

Site Assessment Program

AJA:ttc

Attachment

cc: J. Parrott, NRC/NMSS, 6H3
T. Mo, NRC/NMSS, 6H3
D. Tiktinsky, NRC/NMSS
J. Kinneman, NRC/Region I
M. Landis, ORISE
J. lBerger, ORISE
PMDA, 6E6
File #205
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General Comments

1. Primarily, the licensee has used the Alpha Screening method for analysis of soil
samples. In ESSAP's opinion, this appears to be an appropriate method of analysis as
compared with gamma spectrometry (letter from A. Jaberaboansari to J. Roth, 2/4/93).

2. Although the total uranium concentration in several soil samples exceeds the 30 pCi/g
criterion, the licensee demonstrates that the average concentration within a 10 m x 10 m
grid block is less than 30 pCi/g of total uranium. This provision for averaging within
a grid block was included in the licensee's Remediation Plan (Appendix J) and approved
by the NRC.

On page 5 of Appendix J, 10 m2 should be 100 m2.

3. The exposure rate guideline applicable to this site was not included in the licensee's
Remediation Plan. However, the exposure rate guideline of 10 pR/h above background
was used by the licensee in the final survey. This is consistent with the Branch
Technical Position, but does not agree with the August 1991 Policy and Guideline
FC 91-2, Standard Review Plan, which indicates an average exposure rate guideline of
5 1AR/h above background.

Specific Comments

I. Figure 5. I. The two different symbols (closed and open circles) are not defined.

2. Appendix C, page C-2. Minor error in calculations: 0.243 cm equals 0.096 inches.

3. Appendix C, Attachment , Gross Alpha Screening Data. Column headings "NC 1",
"NC2", "ECI", and "EC2" are not defined. Also, it is not clear what pages are
referred to in the "page" column.

Also, this attachment is to include diagrams indicating sample locations (as stated on
page I of Appendix D). These diagrams are not included.

4. Appendix D. Bore hole sampling locations and drilling logs are provided in
Attachments I and 2. However, ;t appears that the information presented here can not
be cross referenced to the alpha screening data in Appendix C, by either the sample ID
number or the sampling location. Such information should be provided.

5. Appendix E, Table 1. The four locations with the highest gamma scan results were
adjacent to each other and covered an approximately 75 m2 area. Was any soil sample
analysis performed in this area?

6. Appendix E, Table 5. "REF" is not defined.



7. Appendix E. The use of a Nal gamma scintillation probe to measure exposure rates is
acceptable only when the probe is properly cross calibrated. In addition, Co-60 is not
an appropriate calibration source for determining exposure rates when the contaminant
is uranium. A similar comment was provided earlier (letter from A. Jaberaboansari to
J. Roth, 12/4/92). In spite of this, the survey results do not indicate a potential problem
in meeting the 10 pR/h limit.

8. Appendix F, Section 3.0. Please indicate the name of the laboratory at which the
groundwater samples were analyzed.
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December 1, 1993

Mr. Mark Roberts
U.S. Nuclear Regulatory Commission
Region 1
475 Allendale Road
King of Prussia, PA 19406

Re: Texas Instruments Incorporated
SNM Lic. No. 23
Dicket No. 70-33

Dear Mr. Roberts,

Per our discussion, I am providing the information you
requested concerning the distance and direction from the Former
Burial Site on the Texas Instruments Incorporated (TI), Attleboro
property to the nearest residential dwelling.

As I previously indicated, the TI Attleboro site is quite
expansive, and since it is situated on the edge of an urban area,
there are numerous residential abutters. For the most part,
residential properties directly abut the TI property along its
northern boundary.

Due to the fact that the Former Burial Site is located on the
eastern side of the TI complex where property boundaries reach
their maximum separation, there are no residential properties
within more than a quarter of a mile. Based on measurements
derived from a 1:200 scale topographic map of the site and its
environs that was generated in 1989 using aerial surveying
techniques, the distances and directions to the three nearest
residential properties from the Former Burial Site are as
follows:

1. 1550 feet to the Southwest

2. 1700 feet to the North

3. 1800 feet to the Northeast.

I would be happy to provide you with a copy of the topographic map
if you feel it could be of any assistance.

On another topic, I would like to confirm that I have
retained the services of Guild Drilling to perform soil borings
and split-spoon sampling when you come to the site during the week
of December 13 to perform the verification survey. Since they

T-XAS W4STRUNTS 00WOMTEOAD 0 34 FOREST STREET a ATERO. MA 02703 1 18045
6W890-380 a tFL X~ 210401 - CABLE. TEXINS .1 .&A 'D



Letter to Mr. Roberts
December 1, 1993
page 2

have performed all previous sampling related to this project, I'm
sure you will be pleased with their service. TI will also provide
the Health Physicist to monitor radiological health and safety
during the drilling operations.

Please feel free to contact me at (508) 699-1809 if I can be
of further assistance on these matters.

Sincerely yours,
Materials & Controls Group

Michael J. Elliott
Environmental Engineering Manager

CCs Mr. Francis J. Veale Jr., Esq. - ESH Manager, Attleboro
Mr. John O'Donnell - Corporate RSO, Dallas
Mr. M. Dean Chapman - Site RSO, Attleboro
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September 23, 1993

Kr. Jerome Roth
U.S. Nuclear Regulatory Commission
Region 1
475 Allendale Road
King of Prussia, PA 19406

Re: Texas Instruments Incorporated
SHN Lie. No. 23
Docket No. 70-33

Dear Mr. Roth,

Between August of 1992 and September of 1993, Texas
Instruments Incorporated (TI) performed field activities and
surveys to remediate the Former Radioactive Waste Burial Site
which was located on its Attleboro property. The following Final
Report documents these activities and demonstrates that TI has
successfully completed the remediation program outlined in the
Remediation Plan submitted to the U.S. Nuclear Regulatory
Commission (NRC) dated July 14, 1992. Likewise, TI has achieved
the stated cleanup goals required to release the site for
unrestricted use consistent with Option I of the 1981 Branch
Technical Position.

Since the Final Report is rather voluminous, TI would be
happy to send representatives to the Region 1 offices at the
convenience of the NRC, and to provide an oral presentation on
contents and conclusions contained within the report.

Submission of this Final Report culminates three years of
effort which began with a letter of commitment to the NRC dated
September 13, 1990. At that time TI committed to the goal of
remediating its Forner Radioactive Waste Burial Site as part of
its license termination activities. Having achieved this goal,
and presuming that NRC approval is forthcoming, TI will have
satisfied all remaining requirements toward total decommissioning
of its former nuclear operations. Thus, there should remai. 11o
impediments preventing license termination.

In light of this, TI respectfully requests that the URC
commence license termination procedures at its earliest
convenience.
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NRC
Attn: Mr. Roth
Page 2
September 23# 1993

Please feel free to contact me at (508) 699-1809 if I can be
of further assistance on this matter.

Sincerely yours,
Materials & Co role Group

tJ. 8 Ot
Environmental Engineering Manager

CC: Mr. Werner Schuele - Site Manager, Attleboro
Mr. Francis J. Veale Jr., Esq. - ESH Manager, Attleboro
Hr. John O'Donnell - Corporate RSO, Dallas
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REQUEST FOR TECHNICAL ASSISTANCE (RFTA)

INSPECTOR'S NAME Marzk gnh~rrt TELEPHONE 9 (215) 337-5094

FACILITY NAME AND LOCATION Texas Instrunents, Inc. Attleboro, Massachusetts

DOCKET 070-00033 DATE OF REQUEST 11/1/93

FEE OR NON-FEE RECOVERABLE Fee

RFTA V (L1ANK1

PROVIDE APPLICATION DATE (FROM LICENSEE) September 1993

PLEASE CHECK NEW LICENSE AMENDMENT X RENEWAL

DESCRIPTION OF WORK TO BE PERFORMED (INCLUDING SCHEDULE) (USE SEPARATE
SHEET IF NEEDED) Perform radiological survey of the areas where licensed material
was found in the previous ORISE survey (parking lot area between Buildings 11
and 12). Area has been backfilled so a drilling contractor will likely be necessa
for soil samples from and around the previously excavated areas.

FOR CONFIRMATORY SURVEY REQUESTS, PLEASE ANSWER THE FOLLOWING:

1. HAS PRELIMINARY INFORMATION BEEN RECEIVED FROM LICENSEE? YES NO
IA. HAS THIS INFORMATION BEEN REVIEIED BY NRC AND IS IT ACCEPTABL.E-

rnformation has been preliminarily reviewed by NRC and a YES _ NO

'NOTE: ORAU SHOULD BE PRUVI}EIY ,N CALERDAR DAYS TO REVIEW INFOR14T ON

AND PREPARE FOR SURVEY).
2. IS A PRELIMINARY SITE VISIT NEEDED? W WHEN?
3. DATE SURVEY PLAN NEEDED As soon as reasonbly p•oqqhle. *
4. DATE SURVEY NEEDED As soon as reagnnbly pasiihipe *

* Site survey should be scheduled as soon as reasonbly practicabl
AUTHORIZATION however, it is recognized that the need to arrange a drilling

/•.ontractor may be t imi factor on survey initiation.

INSPECTOR 'DATE MCH4H7 ) DATE/

EMERGENCY AUTHORIZATION (SEE INSPECTION CHAPTER 0312 FOR DEFINITION
OF ACCEPTABLE EMERGENCY REQUESTS). EXPLAIN, ON SEPARATE SHEET, THE
JUSTIFICATION FOR THE EMERGENCY REQUEST. *NOTE THAT THE REQUEST CANNOT
BE PROCESSED WITHOUT THIS JUSTIFICATION.

DIVISION DATE

APPROV4

HQ TAPP DATE
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TEXAS INSTRUMENTS INCORPORATED
FINAL REPORT: REMEDIATION OF THE FORMER

RADIOACTIVE WASTE BURIAL SITE

License: SNM-23 Date: September 1993
Docket No: 70-33 Version: 1.0

1.0 BACKGROUND INFORMATION

1.1 Nuclear Operations

The Texas Instruments Incorporated (TI), Attleboro, Massachusetts site was owned and operated
by Metals & Controls, Inc. (M & C) until 1959, at which time M & C merged with TI. The
General Plate Division of M & C began processing nuclear materials in 1952, and between 1952
and 1959 fabricated uranium foils for reactor experiments and fuel components and complete
reactor fuel cores for the U.S. Navy. Source material license D-549 was issued permitting
acquisition and title to refined source material for use in the production of the uranium foils; and
special nuclear materials license No. SNM-23 was issued, permitting acquisition and title to
enriched uranium for fabrication of the fuel components and cores. After the merger in 1959,
TI continued fabricating reactor fuel cores, for government research and production reactors in
addition to the nuclear Navy program. Also, source materials (e.g., natural uranium and
thorium) were used under the same programs Ti's involvement in the nuclear Navy business
continued into 1966. The final chapter of Ti's nuclear business involved the fabrication of High
Flux Isotope Reactor fuels (HFIR). The HFIR project extended for approximately thirteen years
between 1968- 1981.

On-site burials of scrap materials contaminated with uranium were conducted at the Texas
Instruments Incorporated site in accordance with 10 CFR 20.304. The former radioactive waste
burial site was believed to have operated from approximately 1958 through 1961, however
materials found during the 1992 excavation suggest the first burials may have occurred in the
early 1950's.

Work with nuclear materials was gradually reduced beginning in 1968 and was terminated in
1974. The interior of the facility (buildings 3, 4 and 10) was decontaminated and released for
unrestricted use by the Nuclear Regulatory Commission (NRC) in 1983.

1.2 Summary of Radiological Surveys

In 1982 and 1983, TI conducted two radiological surveys in and around the location of the
former radioactive waste burial site. Both studies indicated that residual levels were within
regulatory guidance established by the NRC, Option 1-4 of the Branch Technical Position
(Federal Register v.46,n.205, 23 October, 1981, pg 52061-52063, "Disposal or On-Site Storage



TEXAS INSTRUMENTS INCORPORATEDFINAL REPORT: REMEDIATION OF THE FORMER I
RADIOACTIVE WASTE BURIAL SITE

Ucense: SNM-23 Date: September 1993
Docket No: 70-33 Version: 1.0

of Thorium or Uranium Wastes from past Operations.") The second study further recommended
that the former burial site should remain intact and undisturbed as all contaminated material was
buried and reasonably inaccessible.

A follow-up verification study by the NRC (1985) identified some "isolated" pockets of surface
and sub-surface contamination. The Oak Ridge Associated Universities (ORAU) study' reiterated
much of what was already known from the TI radiological surveys. Data from the ORAU study
suggested that the majority of the residual radioactivity was associated with small fragments of
metal and other scrap material discernable from the surrounding soil particles. Furthermore,
most of the contamination was found within the first few feet of the surface. Radioactivity was
not found to be migrating with the groundwater flow. The report concluded, however, that there
were isolated pockets of surface and subsurface contamination that exceeded the limits allowed
by the NRC under Option 1 of the Branch Technical Position (BTP). Option I prescribes levels
acceptable for release with no restrictions. As a result of these findings, the ORAU study
virtually eliminated the possibility of terminating the SNM license without some degree of
remediation.

In the summer of 1992 additional surveys of the burial site were performed by Creative Pollution
Solutions, Inc. (CPS), a radiological consulting firm, to better determine the levels of sidual
activity and the extent of contamination in preparation for remediation within the burial area.

The results of thr -)RAI I survey along with the CPS survey results were the basis for estimating
areas requirir' rL.nedi )n and projecting volumes of soil for disposition. Remediation of the
burial area began on August 31, 1992.

Radiological surveys were performed to demonstrate that Option I of the BTP had been achieved.
These surveys were initiated in November 1992. Following submittal of the results of these
surveys, on-site verification surveys were performed by both the NRC and Oak Ridge Institute
for Science and Education (ORISE).

Radiololical Survey of the Texas Instruments Site, Attleboro, Massachusetts, Final Report, January
1985, Oak Ridse Associated Universilies. Report Number RSAP/ SMPB-8

2



TEXAS INSTRUMENTS INCORPORATED
FINAL REPORT: REMEDIATION OF THE FORMER

RADIOACTIVE WASTE BURIAL SITE

License: SNM-23 Date: September 1993
Docket No: 70-33 Version: 1.0

This report describes the results of these surveys and demonstrates that the former radioactive
waste burial site now satisfies the NRC guidelines for release for unrestricted use. These surveys
are detailed in this report.

2.0 SITE DESCRIPTION

2.1 General Description

The Texas Instruments Incorporated, Attleboro, Massachusetts, site is located approximately 48
kilometers south of Boston on Route 123. The area of concern was the area between buildings
11 and 12, to the southwest of building 12 (see Figure 2.1).

The area of concern for remediation activities was believed to be within an area previously
defined as the burial area (see Figure 2.2). This defined boundary covers an area of
approximately 10,000 m2. This was the area within which the burials described in section 1.1
of this report took place. The actual excavation covered an area of approximately 2500 to 3000
m.

The burials were believed to be at least 1.2 m deep and covered with a soil cap of unknown
thickness. There is no indication that any liner material was used. The site was disturbed during
construction of Building 12, and contaminated soil from the original burial trenches was
apparently distributed over a larger area. For this reason, the area of concern was the larger
burial area (approximately 10,000 m2). This area was fairly level and clear of obstructions, with
the exception of some landscaping details and a five foot wide concrete sidewalk located parallel
and along the 170 North gridline. The area was bounded by a bog on the north northeast side
(see Figure 2.2) and by buildings and paved areas for the remaining areas. For this report
"burial area" refers to this larger area, and "burial site" refers to the smaller area requiring
excavation.

The underground utilities between buildings I I and 12 were of concern since excavation affected
that area. The utilities in the area included a 8 inch gas line, three air lines, a 12 inch water
main, a sewer main, a telephone cable, and a communication duct.

3



TEXAS INSTRUMENTS INCORPORATED
FINAL REPORT: REMEDIATION OF THE FORMER I

RADIOACTIVE WASTE BURIAL SITE

License: SNM-23 Date: September 1993
Docket No: 70-33 Version: 1.0

The site hydrogeology has been well documented by subsurface investigations initiated for
concerns over non radiological groundwater contaminants elsewhere at the Attleboro site. The
burial area is located at a groundwater flow divide and thus the hydraulic gradient is relatively
flat. As a result of this condition the groundwater flow rates at this location are extremely slow.
Further discussion of the hydrogeology and other water sampling are found in Appendix F.

2.2 Survey Findings

2.2.1 Background Levels and Baseline Concentrations

The ORAU survey reported background exposure rates and dose rates along with baseline
radionuclide concentrations in soil and water for five locations, from the Attleboro area (but not
on or near TI property). The reported exposure rates ranged from 10-11 #R/h, both at contact
and at I meter above the surface. Dose rates measured at the surface ranged from 21 to 31
prad/h.

Soil samples were obtained and analyzed isotopically. The soil concentration ranges for the
radionuclides of interest were: U-235, <0.11 to <0.34 pCi/g (picocuries per gram); U-238,
<0.78 to 2.74 pCi/g; Th-232, 0.54 to 1.23 pCi/g; and Ra-226, 0.41 to 0.84 pCi/g.

Ground water samples were analyzed for gross alpha and beta concentrations. These samples
ranged from < 0.32 to 0.59 pCi/I (picocuries per liter) and 1.42 to 3.07 pCi/1, respectively.

These levels and concentrations are typical of those normally occurring in nature. As part of the
remedial activities CPS also collected a background soil sample from an area in Attleboro (but
not on or near TI property). This sample was submitted for alpha spectrographic analysis.
Concentrations of radionuclides in this background soil sample were: U-235 - 0.025 pCi/g, U-
238 - 0.7 pCi/g and U-234 - 0.7 pCi/g.

4 I
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2.2.2 Burial Area Findings - ORAU Survey (1984)

During the ORAU survey, direct radiation levels were measured at grid line intersections
throughout the burial area (see Figure 2.3). The gamma exposure rates measured at 1 m above
the surface ranged from 10 to 13 ftR/h. At surface contact, the exposure rates ranged from 10
to 14 pR/h. In addition to the grid line measurements ORAU also identified numerous small
areas with slightly elevated surface radiation levels. Contact gamma exposure rates ranged from
16 to 200 #PR/h.

Surface soil samples were taken at alternate grid line intersections. These samples contained U-
235 and U-238 soil concentrations ranging from <0.11 to 8.15 pCi/g and <0.38 to 44.9
pCi/g respectively. The highest value of U-235 and U-238 were identified at locations 235N x
165E and 165N x 125E respectively.

Surface soil samples were also taken in the areas identified as having elevated contact radiation
levels. Concentrations of U-235 ranged from < 1.78 to 590 pCi/g. The maximum level was in
the sample collected at 185N x 149E. Concentrations of U-238 ranged from <46.6 to 887
pCi/g. The maximum level was found in the sample collected at 154N x 11 E.

Radionuclide concentrations in subsurface soils were determined by taking samples from several
boreholes within the burial area. Elevated concentrations of U-235 were determined ranging
from 6.03 pCi/g to 20.6 pCi/g. Elevated concentrations of U-238 were determined ranging from
5.48 pCi/g to 680 pCi/g.

Subsurface water samples were also taken from the boreholes. At seven locptions outside of the
burial area, gross alpha and beta concentrations were slightly elevated above baseline
concentratons. Gross alpha concentrations ranged from 1.36 to 8.66 pCi/l, and gross beta
concentrations ranged from 3.03 to 14.0 pCi/I. Additionally, water samples were collected from
four locations in the burial area. The gross alpha concentrations ranged from 1.21 to 101 pCi/l
and the gross beta concentrations ranged from 6.20 to 251 pCi/l. Though these levels appear to
be elevated compared to other samples taken, the aqueous samples were not filtered prior to
analysis. Subsequent sampling in 1993 provides a better characterization of groundwater quality.
(see Appendix F)
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2.2.3 Burial Area Findings - CPS Surveys (1992)

The pre-excavation surveys performed by CPS, Inc. included a pilot study (*Radiological
Characterization of Texas Instruments Incorporated", 7/92 Appendix G) and a subsurface
sampling study ("Supplemental Subsurface soil sampling ... ", 8/92 Appendix I). These surveys
did not include walkover surveys, water sampling or ground water sampling since the ORAU
study appeared to adequately cover these aspects of the survey.

In the pilot study a trenching scheme was used in an attempt to better determine the extent and
depth of contamination. The trenches along with a few test pits were excavated in the areas
shown in Figure 2.4. The concentration of total uranium in soil samples obtained during the pilot
study, based on alpha screening results, ranged from 8.22 to 3349 pCi/g total uranium.
Specifically the concentrations of total uranium in samples from trench A, B, C and D ranged
from 9.06 to 44.88 pCi/g , 8.22 to 27.99 pCi/g , 20.34 to 84.66 pCi/g , and 14.18 to 3349
pCi/g respectively. The concentrations in samples from the test pits ranged from 11.24 to
117.63 pCi/g total uranium. The highest concentration identified was found in the "D trench"
at 170N x 130E. This sample was found at approximately 3 - 4 feet depth. The high end
concentrations were found in only a few samples.

The subsurface sampling survey included selected sample locations based on previous elevated
samples and random sample locations selected within the burial area. The concentration of total
uranium in soil, based on alpha screening results, ranged from 8 pCi/g total uranium to 227
pCi/g total uranium. Thirty one samples, from nineteen locations, were identified above the 30
pCi/g criteria however, only four showed concentrations greater than 200 pCi/g total uranium.
The results of this subsurface soil sampling are detailed in Appendix I.
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3.0 MANAGEMENT COMMITMENT AND PROJECT ORGANIZATION

3.1 Management Policy

From the outset of the project, TI established the goal to remediate the former radioactive waste
burial site to the levels prescribed in Option 1 of the BTP. Originally, initial estimates, in the
most optimistic scenario, projected the volume of soil and debris requiring disposal would not
exceed 10,000 cubic feet. In the end, the actual volume of soil disposed proved to be
approximately 63,000 cubic feet. Though the scope of the project expanded to this degree, TI
remained committed to achieving Option I criteria within the burial area.

The health and safety procedures and policies implemented during the site operations took
priority over all other site operations. A conservative approach was always exercised with regard
to personnel and environmental monitoring. During the site excavation, twenty-four hour
security was maintained to protect the public from the physical dangers of an excavation site.
After the excavation process was complete and prior to backfilling, a temporary, six foot high
chain link fence was erected to prevent unauthorized access to the burial area.

In order to provide positive public relations, TI proactively disseminated information to the
media, public officials and the site workforce. Prior to the physical excavation TI issued a press
release which explained exactly what contaminants were involved on the site and what measures
were being taken to rectify the problem. As the time period over which the physical excavation
took place was extended, TI issued periodic updates. The Environmental Department of TI
routinely conducted management and supervisor briefings to update site personnel on the status
of the project.

To assist in all of the above, TI established a Task Force which met on a weekly basis to oversee
the physical actions on the site. The Task Force was a multi-disciplinary committee consisting
of TI personnel from: Environmental Engineering, Health and Safety, Facilities, Transportation,
Purchasing, Security, and Human Resources. The committee also included representatives from
the two primary contractors on the site: Creative Pollution Solutions (CPS) and Franklin
Environmental Services (FES). This task force assisted in making all decisions involving health
and safety, remediation, human relations, waste disposal, transportation, and security.
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3.2 Project Organization

TI contracted with two companies to perform the majority of the work on site. CPS was
contracted for the radiological support for site operations. This included advising TI on areas
requiring excavation as well as providing radiological health and safety support on site. FES was
contracted for the excavation portion of the site work. In addition, FES provided all non-
radiological health and safety support. Two other contractors for TI, Bartlett Nuclear and Guild
Drilling, were asked to work under the supervision of CPS. The oversite of all site operations
was the responsibility of TI. Figure 3.1 shows an organizational chart for the project.

During the backfill and restoration of the site, TI contracted with four additional contractors to
perform backfilling of the excavated area, asphalt paving of the parking lot, restoration
landscaping, and topographic surveying of the excavated area. The contractors used for these
operations were Walsh Construction, Narrangansett Improvement, Old Farm Nurseries, and E.
Otis Dyer, respectively.

4.0 REMEDIATION ACTIVITIES

4.1 Remedlation Criteria

The purpose of the remediation of the burial area was to excavate contaminated soil to the extent
necessary to achieve clean-up criteria prescribed in Option I of the BTP. For processed uranium
(uranium without daughter products) the criteria for surface contamination or contamination of
soil in areas without use restriction are 35 pCi/g for depleted uranium and 30 pCi/g for enriched
uranium. The acceptable exposure rate at one meter above the surface as determined by the
NRC is 10 AR/h above background or 21 uR/h total for this location (i.e., approximately 2 times
background). This goal was to be achieved by using the approach outlined in the "Remediation
Plan" in Appendix J.

8
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4.2 Contaminants Identified

The primary contaminants of interest for the remediation of the burial area were: U-234, U-235
and U-238. Prior to remediation of the site, surveys indicated that the contaminated soil
concentrations in the burial area were believed to be slightly greater then the Option I criteria
of 30 pCi/g total uranium. There was some indication that some of the metal debris in the burial
area was contaminated to a greater extent than the soil.

While a few areas were found to have elevated levels of Thorium-232 it was determined that
elevated thorium levels were associated with elevated uranium levels. Remediation controlled on
the basis of uranium exclusively, resulted in a proportional reduction of thorium to below its
acceptable levels and therefore thorium was not of significant concern. For this reason the focus
of the remediation was on the level of total uranium activity in soil.

4.3 Previous Radiological Surveys

Previous radiological surveys included surveys performed by TI, ORAU, and CPS. These
surveys were performed between 1982 and 1992. The surveys were used to determine the extent
and depth of contamination within the burial area. These surveys indicated that the major area

of contamination was between 160N - 190N x 1 10E - 140E. Some of the initial survey data
provided by ORAU indicated that isolated debris might be more of a problem than the
surrounding soils.

4.4 Chronology of Site Operations

This section outlines the chronology of site operations involved in the remediation of the former
radioactive waste burial site at TI. The operations described below took place between July 1992
and 1,eptember 1993. Figure 4.1 shows a timeline of the entire process.

9
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4.4.1 Pilot Study

In July, 1992 TI retained CPS to perform a pilot study to better determine the extent of the
contaminants within the burial area. A series of parallel trenches were excavated. The trenches
were approximately 30 meters long and 2-3 feet deep. Composite samples were taken from the
trenches.

Soil samples were analyzed using a gross alpha screening method to allow for rapid field
assessment of the contaminants (see Appendix C). Four composite samples were sent to a
certified laboratory for analysis by both alpha and gamma spectroscopy. A correlation was
established between the gross alpha screening method and the alpha spectroscopy data. The gross
alpha screening was also shown to have very good correlation with gamma spectroscopy data (see
Appendix C). Once characterized, isotopic information was no longer necessary for comparison
with the total uranium criteria. The results of the pilot survey can be found in Appendix G.

During the pilot study, the health and safety requirements of the site included: level C protci ion
(full face respirators and tyvek suits) within the exclusion zone (see Figure 4.2), Breathing Zone
Air (BZA) sampling, personal Thermoluminescent Dosimeters (TLDs), and Area Air (AA)
sampling. This level of protection was selected as a conservative measure. For the actual
remediation of the site, the level of protection was downgraded to level D (no respiratory
protection).

The pilot study successfully identified one highly elevated sample.. This sample was obtained at
a depth of approximately 4-5 feet. One conclusion from the pilot excavation was that the
contaminants may have been deeper than initially expected.

4.4.2 Initial Remediatlon Estimates

Initial remediation estimates were provided based on the limited information available from the
ORAU survey and the CPS pilot study. The remediation option report, as provided in Appendix
H, presented several options ranging from further characterization to the removal of a limited
number of elevated locations. In the most optimistic scenario, it was estimated that the
remediation would generate approximately 6,000 ft of soil and debris for disposal. On the
conservative side, the remediation options presented indicated volumes in excess of 30,400 ft.

10
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After review of radiological characteristics, debris content, anticipated volumes, modes of
transportation, and financial objectives, available disposal options were evaluated. Based on
these criterion, the most viable disposal option was determined to be EnviroCare of Utah. This
decision was facilitated by the sites ability to handle uranium contaminated materials and to
receive bulk rail shipments.

Due t, the large variation in the volume estimates additional subsurface sampling was performed
to aid in the selection of the appropriate remediation option.

4.4.3 Pre Excavation Survey

With the identification of contamination at a depth greater than one meter, identified in the CPS
pilot study, further selected split spoon samples were taken. The sampling protocol for this
exercise was to sample the burial area to a greater depth and over a larger area than in the pilot
study. This survey was designed in an attempt to bound the extent of the contamination.

This survey focused specific attention in the area of 160N - 190N x I IO - 140E due to the
results of the CPS pilot study and the ORAU survey. Exclusive of this sampling, random
samples were also collected within the larger defined burial area.

The results of this survey indicated contamination, at concentrations greater than 30 pCi/g of total
uranium, was not limited to isolated locations. Based upon these results, revised estimates for
remediation were generated.

4.4.4 Revised Remediation Estimates

After the pre-excavation survey CPS provided revised remediation estimates incorporating the
additional subsurface sampling results. These estimates concluded that larger areas might require
remediation.

11
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A remediation plan was developed to minimize total volumes. The remediation plan outlined a
two phase approach. The first phase was to remediate isolated elevated locations. The second
phase was to excavate remaining areas identified in the plan for removal of debris and disposition
of materials. This plan (Appendix J) was submitted and approved by the NRC on August 26,
1992, as Amendment No. 16 to License No. SNM-23 (Appendix K).

4.4.5 Initil &cavation

The initial excavation of the burial area started on August 31, 1992. Initially, the excavation
was performed using a small backhoe. Excavated materials were transferred directly to a front
end loader for transport to a mechanical screener to separate potentially contaminated debris and
aggregate from the soils. GM monitoring and alpha screening techniques were employed to
determine extent of excavation and disposition of soils. The sampling method is included within
Appendix C.

The excavation began at 170N x 130E, the location where the most elevated sample had been
previously identified. The first day of excavation identified a large pocket of debris at a depth
of approximately 4 - 6 feet. Some of the debris indicated surface readings with a pancake GM
detectur of greater than 20,000 counts per minute (cpm). The surrounding soil had
concentrations ranging from 100 pCi/g to > 5000 pCi/g total uranium based on gross alpha
screening results.

The debris consisted of laboratory bottlts, graphite crucibles, extruded uranium/ zirconium tubes,
mounted uranium samples, 55 gallon drums, partial mock fuel elements, metal fines, uranium
ingots, ductwork, uranium/aluminum plates, etc Some of the debris could be directly associated
with contract work performed under the direction of the Schenectedy Naval Reactor Office.

Due to the volume of debris excavated, five specimens were assayed to determine isotopic
enrichments. These specimens were determined to have either natural or depleted abundancies
of U-235. This assay information was later used for determining activities for shipment and
is provided in Appendix B, Attachment 3.

The volume of debris and levels of contamination were greater than anticipated. These findings
dictated an adjustment in the approach to remediation.
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4.4.6 Adjustment in approach to remediation

Since the levels of soil contamination and debris were higher than expected, an adjustment in the
remediation approach was implemented. This adjustment would allow for the separation of
highly contaminated soil / debris from soils with moderate levels of contamination (between 30
pCi/g and 500 pCi/g), and soils which may be suitable for backfill.

As of September 10, 1992, the total volume of contaminated soil / debris staged for disposal was
approximately 10,000 fte. The excavation continued on the south side of the burial area at 160N
- 165N x 135E - 150E, It appeared that a trench of contaminated material exhibiting elevated
levels of radioactivity, easily identifiable by both radiation levels and a characteristic dark gray
color, cut diagonally through these grid points. This trench was at a depth of approximately 4
to 6 feet. In many areas the contaminated soils extended approximately I to 2 feet below existing
groundwater elevations.

Field observations indicated that the contamination did not extend far below the ground water
levels. Since the volume of wet soils was relatively small, and pumping to locations outside the
excavation presented regulatory obstacles, no mechanical dewatering was performed. Rather,
the wet soils were staged and allowed to drain back into the excavation prior to further
processing.

As the excavation proceeded the increased volumes mandated a change in the methods for
processing and staging soils. On September 15, 1992 larger excavation equipment was brought
on site in order to remove identified volumes more efficiently. An additional mechanical
screener was brought on site to facilitate soil processing. Rather than attempting to stage all soils
in roll-off containers, soils were staged in piles within the exclusion zone. Wet soils were staged
neaj the excavated area as previously discussed. Even after air drying some of the wet soils
required stabilization prior to ultimate disposition.

Shipment of contaminated soils for disposal to EnviroCare of Utah began in early October of
1992. The higher activity soil / debris was packaged in B-25 boxes and loaded on rail cars for
shipment. The remaining soils were acceptable in bulk load form and therefore were loaded
directly in rail cars for shipment (See Appendix B).
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On September 26, 1992, the excavation of the north side of the burial area was initiated. The
remediation approach was modified by first excavating the top 1 to 2 feet of soil, which was
usually determined to be below BTP Option I criteria, then excavating the remaining area to
acceptable levels. Samples were taken from the floor of the excavation, prior to the infiltration
of ground water and rain water into the area. These samples were used as part of a site survey
subsequently submitted to the NRC. This survey is included in Appendix E.

On November 28, 1992, TI submitted a survey of the burial area to the NRC. This survey
consisted of alpha screening results for soil samples from the floor of the excavated area and a
gamma exposure rate walkover survey for the remaining areas within the defined burial area.
Figure 4.3 shows the extent of the excavated area at this point.

4.4.7 Initial NRC / ORISE Site Visit

The NRC and ORISE arrived at TI on December 15, 1992, to perform a verification survey of
the burial area. ORISE performed a gamma exposure rate walkover survey in the burial area
and along the bounds of the excavated area. With the assistance of CPS, ORISE took a limited
number of soil samples from the floor of the excavation (through several feet of standing water)
and from the overburden piles. At the time of the site visit, the NRC raised concerns with levels
found on some walls of the excavation. NRC recommended that the bounds of the excavation
be extended in certain areas and that the extent of the excavation be verified.

4.4.8 Extending the Bounds of the Excavation

From December 15, 1992 to January 5, 1993, the bounds of the excavation were extended in
accordance with the NRC recommendations. The bounds of the excavation were extended in
locations where the Nal readings, on the accessible portion of the wall, were greater than two
times background. Subsurface split spoon soil samples were taken to demonstrate that the
excavation had been appropriately extended. As shown in Figure 4.4, the excavation extended
beyond the original exclus in zone and into the building 11 parking lot.
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The excavation in this area was in close proximity to a 12 inch water main providing the only
service for fire protection and all other uses within two buildings. In order to prevent freezing
or physical damage to the exposed water main, this area was immediately backfilled after
removal of contaminated soils and confirmatory sampling. Prior to the backfilling, TI notified
the NRC of its intent and obtained their concurrence.

On January 8 1993, a revised final survey report was submitted to the NRC.

4.4.9 Scraping the Floor of the Excavation

The NRC reviewed the TI "Revised Final Survey Report", dated January 8, 1993 along with the
ORISE verification survey results of December 15, 1992, ard recommended that TI address two
elevated locations on the floor of the excavated area. To address these locations it was necessary
to dewater the excavated area.

Dewatering involved pumping the water out of the excavated area, filtering the water and
discharging the effluent. Discussions between TI and the NRC concerning the dewatering
operation concluded that this operation, and its subsequent discharge, was consistent with the
existing requirementu of TIs license. In order to meet Environmental Protection Agency (EPA)
requirements, TI obtained a National Pollition Discharge Elimination System (NPDES) permit
exclusion for the discharge of the effluent. Approval from the EPA was received on May 3,
1993. Discussion of radiological aspects of the water pumped and site hydrogeology is found
in Appendix F.

The pumping process began on May 14, 1993. Since there was continuous groundwater
infiltration, the floor of the excavation was never completely dry however, continuous pumping
allowed for access with excavation equipment. Pumping was concluded on June 9, 1993.

CPS performed a walkover survey within the excavated area to identify any areas greater than
two times background on the Nal survey meter. In addition to the two locations identified in the
NRC inspection report, several other isolated locations were identified during this walkover. In
most cases, these isolated locations were due to a small amount of debris and were remediated
by hand digging. The two locations identified by the NRC required more extensive scraping

which was achieved through the use of conventional excavation equipment. The scraping in
these regions involved excavation to depths ranging from 2 to 12 inches.
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4.4.10 NRC survey

On June 2, 1993, the NRC conducted a site inspection. During the inspection the NRC
performed a walkover survey within the excavated area. All areas within the excavated area
were determined to be between 1 and 1.5 times background (using Nal survey meter) except for
two locations (185N x 157E and 177.5N x 122E) which showed levels of 3 times background.
These locations were remediated during the day of the NRC survey.

The NRC also performed a walkover with a Micro-R meter within the excavated area. The
exposure rates at one meter above the floor of the excavation ranged from 1 1 AR/hr to 15 #R/hr.

The NRC obtained four soil samples from the areas scraped. The concentrations of these
samples ranged from 16 pCi/g to 58 pCi/g based on gross alpha screening.

4.4.11 Topographical Survey

On June 3, 1993, prior to the backfilling operation, TI retained the services of E. Otis Dyer, a
Registered Professional Engineer and Land Surveyor, to develop a topographical map of the
excavation area and its environs. This map recorded the horizontal and vertical extent of the
excavation at the point in time when all field work ceased as the project objectives had been
achieved. This map is provided as a size "D" print located at the end of this report.

4.4.12 Backoluing

After the NRC inspection was complete, backfilling of the excavated area began. The
overburden piles were used as backfill material. During the backfill operation CPS conducted
quality assurance walkover surveys.

6I
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5.0 FINAL SURVEY

5.1 Introduction

The final survey was conducted to demonstrate that the criteria outlined in Option 1 of the BTP
was achieved. It included three main components: split spoon samples taken around the
perimete-.r of the excavated area, soil samples collected from the floor of the excavation, and a
walkover survey which assessed exposure rates. These surveys were performed in accordance
with the remediation plan.

This final survey report includes data collected during the post excavation survey report
(November 28, 1992), the revised final survey (January 8, 1993), data collected after the final
scraping of the floor of the area (June 3, 1993), and final walkover results after backfilling was
completed in late June 1993. A description of the methodology and results from these surveys
are included in Appendix E. A summary of the findings is included below.

5.2 Perimeter Split Spoon Sampling

The perimeter split spoon sampling demonstrated that the excavation addressed the appropriate
areas. The split spoon sample locations are shown in Figure 5. 1. The average concentration
over the total depth of each borehole (0 to 6 feet) ranged from 7.0 to 27.7 pCi/g. The
concentrations of individual split spoon samples ranged from 4 pCi/g to 37 pCi/g. These results
are tabulated in Appendix E.

5.3 Surface soil sampling within the excavated area

Surface soil sampling of the floor of the excavation consisted of samples at each corner, and in
the middle of each 10 meter x 10 meter grid cell. These locations are shown in Figure 5.2.
The concentrations of the soil samples ranged from 4 pCilg to 55 pCi/g. The 10 meter x 10
meter grid cell averages, within the excavated area, ranged from 18.2 pCi/g to 31.6 pCi/g.
While two grid cells averaged slightly over the 30 pCi/g criteria, these averages are conservative
by virtue of the analytical technique. As demonstrated in the alpha screening correlation in
Appendix C and ORISE's independent analysis of split samples taken during the initial NRC I
OIUSE site visit, alpha screening results at concentrations less than 20 pCi/g are conservative.
This conservatism is documented in correspondence between ORISE and NRC of January 25,
1993 included in Appendix K. Details of the surface soil sampling results are tabulated in
Appendix E.
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5.4 Walkover surveys of the Burial Area

After the backfilling operation was completed, and prior to landscaping, CPS conducted an
extensive walkover survey of the burial area. Results of a near surface walkover survey, using
a Nal survey meter, identified four locations in excess of one and one half times background.
No areas were identified greater than two times background. Results of the one meter survey,
at all 10 meter x 10 meter grid locations within the burial area, indicated results between one and
one and one half times background. The results of these surveys are further discussed in
Appendix E.

6.0 CONCLUSIONS

Between July 1,992 and July 1993, the former radioactive waste burial site at TI was successfully
remediated. The final volume of soil and debris requiring disposal was approximately 63,000
cubic feet. Radiological surveys conducted between November 1992 and July 1993 demonstrate
that the remediation efforts were effective in reducing residual activity within the burial site to
meet NRC Option I BTP criteria for release.

S
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Figure 2.1
Map of Massachusetts and Attleboro Showing Location and Plan View of the

Texas Instruments Site.
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Figure 2.2
Defined Burial Area
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Figure 2.3

Burial Area with Grid Layout
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Figure 2.4
Pilot Survey Site Layout
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Figure 3.1
Organizational Chart
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Figure 4.1
Schedule for Texas Instruments Incorporated Soil Remediation
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Figure 4.2
Control Zone Layout
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Figure 4.3
Extent of Excavation as of November 28, 1992.
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Figure 4.4
Final Site Excavation
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Figure 5.1
Split Spoon Sample Locations
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Figure 5.2
Location of Samples from the Floor of Excavated Area
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Appendix A

Health and Safety Activities During

Remediation of the

Texas Instruments Incorporated Attleboro Site
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Texas Instruments Incorporated facility in Attleboro, Massachusetts. In part, this plan will be
based, when applicable, on the USNRC license SNM-23 Health and Safety Plan and
incorporating relevant sections by inclusion or reference to the generic health and safety plan
developed by Franklin Environmt:,a,, Services.

This health and safety plan details the site specific requirements for radiation protection purposes
only. General health and safety considerations, including chemical and physical hazards, are
addressed in the general health and safety plan developed by Franklin Environmental Services

11. Site History and Description

Hjistory

In 1952, the General Plate Division of Metals & Controls, Incorporated (M&C) became involved
in the nuclear materials field to fabricate enriched uranium into thin foils for use in reactor
experiments. In 1956, M&C received a contract form t' Federal Government to manufacture
the fuel core of the submarine "Triton". Additional contracts for Triton refuelings were
completed by January 1959.

In 1959, M&C -ierged with Texas Instruments Incorporated, Materials and Control Group (TI)
and continued I.. ocessing nuclear materials. Ti's involvement in the nuclear business, including
the fabrication of High Flux Isotope Reactors (HFIR), extended to 1981.

The A.E.C. approved the burial of low level contaminated construction materials and refuse in
the disposal area east of building 10 (see site map appendix B). It is TI's belief that only low
level scrap waste was dispost I of on site. TI has indicated that there is no evidence,
documentation, or records of any source mterial being disposed of on-site.

In 1982 decontamination and decommissioning activities in the area within building 10 were
conducted. Having met the established standards for decommissioning work on the interior of
the buildings, the NRC then dictated that TI would have to meet acceptable health and safety
levels for residual radiation with regard to the grounds outside the buildings. In particular, the
former on-site disposal area between buildings 11 and 12 was the primary area of concern.

Subsequently, TI performed a radiological survey and Oak Ridge Associated Universities
(ORAU) performed a verification study (published 12 February 1985), and CPS performed a
pilot excavation/sampling study (June 1992). These studies helped to identify the areas for
excavation between buildings I I and 12. (see Attachment A)
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The Texas Instruments Incorporated, Materials and Controls Group, Attleboro, Massachusetts,
site is located in Attleboro, approximately 48 kilometers south of Boston on Route 123. The area
of concern for this pilot study has been identified as the burial site which is located to the
southwest of Building 12.

III. Responsible Organizations and Key Personnel

Specific individuals specified within the organizations shall be identified by the site access
log detailed in appendix B.

A. kganizations

i. Texa% Instruments Incorporated

Texas Instruments Incorporated by virtue of ownership is responsible for all
aspects of the project scope. Departments involved include: Environmental
Health and Safety, Security, Medical, and Facilities.

2. Franklin Environmental Services

Franklin Environmental Services is responsible for the physical excavation,
preparation and packaging of materials for disposition. Personnel involved include
operations and health and safety.

3. Creative Pollution Solutions, Inc.

Creative Pollution Solutions, Inc. will provide the Site Specific kddiological
Health and Safety Plan, radiation protection and controls during site activity, and
recommendations to Texas Instruments Incorporated regarding radiation protection

B. Key Personnel

1. Texas Instruments Inc.
Project Manger Environmental
Health and Safety
Site Security
Facilities
Transportation
Communications
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2. Franklin Environmental Services
Project Manager
Operations Manager
Safety and Compliance Officer
Screen Operator
Machine Operator
Field workers

3. Creative Pollution Solutions, Inc.
Project Manager
Certified Health Physici3t
Health Physicists

Telephone contact list posted in trailer.

IV. Work Stop Authority

Any individual or organization has the right to shut down the operations on the site. In the event
of a disagreement, the most conservative approach shall be taken. A meeting shall be convened
by identified representatives of each organization to assess the decisioii at hand.

V. Site Radiological Characteristics

Radiological hazards associated with this site are the result of previous NRC licensed activities
v hich involved the manufacturing and processing of uranium. Hence, site radiological hazards
are those associated with this material. Concentrations of radioactive materials and site
assessment is detailed within the Oak Ridge Associated Universities report (Report # RSAP /
SMPB-8). According to the Oak Ridge report the radionuclides of interest include: U-238, U-
235, Th-232, and Ra-226.

Concentrations of Radionuclides in Surface Soil (Grid Intersections)

The concentration of U-238 in soil ranges from < 0.38 - 44.9 pCi/g. U-235
concentrations ranged from < 0.11 to 8.15 pCi/g. Th-232 concentrations ranged from
0.13 - 3.56 pCi/g. Ra-226 concentrations ranged from 0.11 - 1.86 pCilg.

Concentrations of Radionuclides Surface Soil (Elevated Contact Radiation Levelsi

The concentration of U-238 in sub-surface soil ranged from < 46.6 - 887 pCi/g; U-235
ranged from < 1.78 - 590 pCi/g; Th-232 ranged from 1.04 - 10.2 pCi/g; and Ra-226
concentrations were found not to be significantly greater than background.
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Concentrations of Radionuclides Sub-Surface Soil

Radionuclide concentrations in the sub-surface soil did not depart significantly from
surface soil concentrations.

ExtLei I Exposure Rates (Grid Intersections)

External Exposure Rates ranged from 10 - 14 jAR/h.

External Exposure Rates (Elevated Readings)
At numerous locations within the site elevated exposure rates ranged from 16 - 200 JAR/h.

Verification Surveys

Verification external exposure rate and soil sampling surveys conducted by Creative
Pollution Solutions, Inc. were consistent with the ORAU report mentioned above. This
verification survey combined with the more extensive ORAU report were used to
determine soil sample locations and excavation areas (Radiological Characterization
report, CPS, July 1992).

VI. Personnel Training Requirements

All site personnel will have received training consistent with that require'l under the
general health and safety plan developed by Franklin Environmental Seh ices Site
specific training regarding radiation protection and control will be conducted. An outline
of the radiological control training is as follows:

1. Organization
2. Health and Safety Plan
3. Responsibilities
4. Site Characteristics
5. Radiation Properties (site specific)
6. Contamination Controls
7. Frisking Procedures
8. Dose Control
9. Personnel Access
10. Work Stop Authority

VII. Site Control

The site will be broken down into three primary zones: the Exclusion Zone, the
Contamination Reduction Zone and the Support Zone. These zones are all to be
considered part of the larger Restricted Area. Only authorized personnel will be allowed
within the Restricted Area. See Attachment A for locations of zones within the site map.
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control point will be established to control access to the Exclusion Zone. A
personnel decontamination area and an equipment area will also be established.

Supgi -- The support zone will include a command center, equipment and
supplies.

Franklin Environmental personnel will assure that only authorized personnel are allowed
into the Restricted Area without an escort. All visitors allowed into the Restricted Area
must be with a TI escort and must remain in pre-established visitor areas within the
support zone.

VIII. Personnel Protective Equipment

Personnel in the Exclusion Area will maintain, as a minimum, level D protective
equipment. The minimum protective equipment required includes: hard hat, steel toed
safety shoes, and dosimetry. Additional protective equipment may be required as
conditions warrant. Decisions to upgrade or downgrade protective equipment at any time
during the site operation will be made jointly by Texas Instruments Incorporated,
Materials and Control Group personnel and Creative Pollution Solutions, Inc. personnel.

IX. Monitoring and Sampling

This section describes the radiological sampling and monitoring to be done during site
operations in order to protect site personnel and the community. Action Levels have
been established for certain aspects of sampling and monitoring (Attachment D).

Area Air Sampling

Area air sampling will be performed during site operations at perimeter locations
and work areas. Perimeter locations will be based on prevailing condition3.

Personnel Breathing Zone Air Samples

Personnel BZA's will be pr, vided to a representative number of workers based on job
task.
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Dose Rate Monitoring

Direct Reading -

Direct reading dose rate monitoring will be performed during all site operations.
This monitoring will be performed to assess direct worker exposure levels.

Personnel Dosimetry

Personnel dosimetry shall be worn by all personnel entering the exclusion zone.
Personnel dosimetry shall include thermoluminescent dosimeters (Landaeur).

Bioassay Measurements

In-vitro bioassay monitoring will be performed on all personnel working in the
exclusion zone. Urinalysis samples will be analyzed for total ijum via
flourometric techniques by an identified outside laboratory.

Personnel Contamination Monitoring

Frisking of personnel and equipment shall be performed prior to exit from the
con~tamination reduction zone. Frisking will be done to assure personnel and equipment
are not contaminated.

X. Decontamination

Personnel Decontamination

Personnel decontamination will be performed in accordance with standard
decontamination practices as outlined in the "Occupational Safety and
Health Manual for Hazardous Waste Site Activities". In addition to
standard waste site procedures frisking out of all personnel will take place
prior to exiting the contamination reduction zone.

Equipment Decontamination

All equipment shall be surveyed to determine disposition. Disposition
shall include decontamination for free release (see Attachment D) or
disposed of as appropriate.
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XI. Medical Surveillance

Medical surveillance shall be performed for all personnel working in the exclusion
zone. Medical surveillance shall be in accordance with the general health and
safety plan developed by Franklin Environmental Services In addition, for this
site, a bioassay analysis for the assessment of intakes of radionuclides shall be
performed pre and post site work.

XII. Informational Programs

Informational programs are the responsibility of Texas Instruments Incorporated,
Materials and Control Group. These programs will inform TI employees and the
community of the site work as necessary.

XIII. Record Keeping

Site records will be kept including but not limited to: Site log, site sampling and
monitoring, personnel dosimetry records, and bioassay results.

XIV. Emergency Response Contingency Plan

Emergency procedures will be consistent with those outlined in the general health and
safety plan developed by Franklin Environmental Services and Texas Instruments
Incorporated, Materials and Control Group Disaster Emergency Management Plan.
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Attachment A

Site Map and Zone Description



S M
Site Map and Zone Layout
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Attachment B

Site Access Log



Example Site Access Log

Karn Dafe Company Position/Purpose
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Attachment C

Dosimetry Assignment Log



Example TLD Issuance

Name SS# Date Badge #
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Attachment D

Action Limits



Air Sample (General Area)

General Area Air Sampling is performed to assess airborne concentrations of radionuclides.
Action Limits are established in accordance with NRC published concentration limits.

Concentration

< 25%

25% >X<75%

75% > X < 100%

Action

No Action

Investigate and notify radiation protection
supervision

Stop work.
supervision.

Notify radiation protection

Personnel Exposure

Thermoluminescent Dosimetry (TLDs) shall be the dose of record for those issued. Self reading
pocket dosimeters are for exposure control purposes, dose of record for those not issued TLDs,
and to serve as a backup to TLDs. Action limits are established for dose control purposes using
the self reading pocket dosimeters.

SRD Reading Action

< 20 mR No Action

20 mR > X < 100 mR Notify Radiation
Investigation

Protection Supervision for

> 100 mR Remove worker from area and notify and notify
Radiation Protection Supervision.

Breathing Zone Air Samples (BZA)

BZA& are worn by a representative group of workers based on job function. BZAs are used to
assess potential intakes of radionuclides. Action Limits are as follows:

< 150 dpm

> 150 dpm

No action

Investigation level. Verify by bioassay
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protection. nioassay results are reported in the units of pCi/a. The results are compared to
baseline values and to Investigation/Action levels.

Bioassay results

< 45 pCi/I

Action

No action

> 45 pCi/l Investigation

Contamination Levels

'1 accordance with USNRC guidelines for "Decontamination of Facilities and Equipment Prior
to Release for Unrestricted Use or Termination of Licenses for Byproduct, Source, or Special
Nuclear Material", Dated November 1976, the following is established:

Area Alpha
fixed removable

Beta
fixed removable

Clean areas

Equipment

2000

2000

200

200

20,000

20,000

2000

2000 E
Exposure Rates

Action Limits for external exposure rates are specified as follows:

Exposure Rate Action

Background < X < 1 mR/h No Action

I mR/h < X < lOmRPh

10mR/h < X < 100 mR/h

> 100 mR/h

Stop work and Radiation Protection
Supervision Notified for Investigation

Stop Work. Personnel retire to area of
exposure rate less than 1 mR/h. Radiation
protection supervision notified for
investigation.

Stop work. evacuate to control point and
exit to command center. Radiation
Protection supervision notified.
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Attachment E

Training Log



Example Training Log I
Description of Training:

Date:

Attendees:

I
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Air Sampling Methodology and Analysis



Air Sampling Methodology and Analysis g
Air sampling was established for general area and perimeter locations about the excavation site
to assess the potential for airborne radioactivity generated from the physical intrusion into the
affected area. The location of the air sampling systems were varied dependent upon the
prevailing conditions at the time. Examples of locations included general area, control point
area, building 12 air intake, railhead during soil transfers, and public access pathway along the
north east boundary.

The air sampling systems were comprised of a rotary vane pump with a restricted orifice to
maintain an established flow rate of 22 1/rn. The air sampling media was glass fiber contained
within a 2" open filter head coupled to the pump system with a polyethylene tube.

During the radiological characterization phase of the project air samples were analyzed within
the field using a two count method to discriminate against radon progeny for initial assessment.
These were then analyzed later at a time sufficiently long to allow the radon progeny to decay
for final assessment of the airborne radioactivity. The results during this phase indicated that the
air samples were at the minimum detectable levels. Accordingly, it was decided that the analysis
method should be the latter method described unless on-site conditions dictated otherwise. No
such conditions arose.

Counting of air samples was conducted on a Ludlum model 43-10-1 ZnS/Plastic Scintillating
detector arrangement coupled to a Ludlum model 2200 Scaler/Ratemeter or on a ZnS screen
coupled to a photomultiplier tube arrangement connected to a model 2200 Scaler/Ratemeter. I
Results of counting are presented in the attached tables for the area and date specified. The
airborne concentration was determined as follows:

Co.b(counts) Cb(counts)

C(pCi/ml) = tab(min) tb(min)

e(c/d) -2.22E6 (dpm/lLCi) *F(ipm) *1000 (cm3/1) *R*,r (min)

Where: U is the airborne concentration (jtCi/ml),
C,+b is the sample count (counts),
Cb is the background count (counts),

0+b is the sample count time (min),
t6 is the background count time (min),
6 is the system counting efficiency (counts/disintegration),
F is the flow Rate (1pm),
R is the filter retention (unitless), and
't is the sampling time (min).

The values of 2.22E6 dpm/,Ci and 1000 cm'/l represent unit conversions.
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those associated with counting errors.

au= [ 02 ÷O+,0Rb tRb2] 1/2

Where: ou is the standard error in the concentration,
av., is the standard error in the counting rate of the sample plus background,
aO. is the standard error in the background counting rate, and
as is the standard error in the efficiency.

U~= [o 6 2++ ..... + b] 1/2

au= t [02t 2 2b
a?*b P.-b

When the sample counts do not differ significantly from background it is appropriate to evaluate
the sample with regards to a statistical evaluation for which at a given count above background,
activity is said to be present with a specified degree of confidence. Those counts less than this
value is said to below the minimum detectable activity or extended to the minimum detectable
concentration.

The formula for minimum detectable activity/concentration can be developed as follows:

LLD= +2 kob (1+ T-)
aS-b TA-b

Where: LLD is the Lower Level of Detection,
k is defined for a 95% confidence interval of a one tail test and is equal to

1.65, and
Ob is the standard deviation in the background count.

If Tband T.÷b are equal (i.e., Tb = T,+b = T), then
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LLD= k2 +2fo ka :T

T'he minimum detectable activity would then follow as:

MDA=K (LLD)
CT

Where: MDA is the minimum detectable activity,
& is the counting efficiency,
T is the counting time, and
K is a conversion constant.

It would follow then that the minimum concentration would be developed from the MDA as it
was from activity previously as follows:

MZC= M,!A

V

Where: MDC is the minimum detectable concentration and
V is the volume of air sample.

The results presented within the follow tables indicate that all values are well below the minimum
detectable activity and hence the minimum detectable concentration.
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w v
Air Sampling Data and Analysis

Location Date Flow Rate I Time Time SampeI Time Volune Eff. [Gross Cts I kg. Cts. Bkg. Count Sample C
Ipm Start Stop min ml ml cd counts counts Time (mkn.! Time l'

Control Poin
Pawking Lot
Job Site
Intake
Pkg Lot/ Flag Pole
D1i Site
Access Point
Air Intake
Dig Site
Intake Structure
Control Point
Intake Structure
Parking Lot
Control Point
Intake Structure
Dig Site
Parking Lot
Control Point
Parking Lot
Intake Structure
Control Point
Dig Site
Intake
Dig Site
Control Point
Parking Lot
Control Point
Control Point
Dig Site
Intake Structure
Control Point

9/2/92
9/2192
9/2.92
9/2/92
9/4192
9/4/92
9/4/92
9/4/92

9/15/92
9115/92
9/15/92
9/16192
9/16/92
9/16/92
9/17/92
9/17192
9/17/92
9/17192
9118/92
9/18/92
9/18/92
9/18/92
9/21/92
9/21/92
9/21/92
9/21/92
9/22/92
9/22/92
9/22/92
9/22/92
9/23/92

25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25

13:35
13:40
13:40
13:40
6:15
6:15
6:15
6:15
6:30
6:30
6:30
6:30
6:30
6:30
6:30
6:30
6:30
6:30
6:30
6:30
6:30
6:30
6:30
6:30
6:30
6:30
7:00
7:00
6:30
7:00
6:30

15:30
15:30
15:35
15:30
14:20
14:20
14:20
14:20
14:00
14:00
14:15
15:00
15:00
15:00
15:00
15:00
15:00
15:00
15:00
15:00
15:00
15:00
15:15
15:15
15:15
14:00
14:00
14:00
15:00
14:00
15:00

115
110
115
110
485
485
485
485
450
450
465
510
510
510
510
510
510
510
510
510
510
510
525
525
525
450
420
420
510
420
510

2.88E+06
2.75E +06
2.88E +06
2.75E + 06
1.21E+07
1.21E+07
1.21E+07
1.21E+07
1.13E + 07
1.13E+07
1.16E+07
1.28E + 07
1.28E + 07
1.28E + 07
1.28E + 07
1.28E+07
1.28E+07
1.28E + 07
1.28E+07
1.28E + 07
1.28E+07
1.28E + 07
1.31E+07
1.31E+07
1.31E+07
1.13E+07
1.05E + 07
1.05E + 07
1.28E + 07
1.05E + 07
1.28E+07

0.23
0.23
0.23
0.23
0.23
0.23
0.23
0.23
0.23
0.23
0.23
0.23
0.23
0.23
0.23
0.23
0.23
0.23
0.23
0.23
0.23
0.23
0.23
0.23
0.23
0.23
0.23
0.23
0.23
0.23
0.23

2
8

10
9
0
1
0
3
0
3
0
1
0
6
5
3
4
1
0
8
3
3
4
4

17
16
0

37
2
0
0

5
10
10
10
1
1
1
1
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5

10
10
10
10
1
1
1

1

I
I
5
5

5

5
5
5
5
5
5
5
5
5
5
5
55
1
5

5
5
5

- -- & - -- A .10.23A
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Air Sampling Data and Analysis

Locon Date Row Rate TIme Time I Sample UM eI Volume 1Ef. Gross Cts Bkg. Cts. 8kg. Count Sample CIpm Start Stop min _ _ _ cld counts counts Time (min.) Time J 0

Intake
Intake
Dig Site
Dig Site
Parking Lot
Parking Lot
Intake Structure
Dig Site
Control Point
Parking Lot
Intake Structure
Control Point
North Walkway
Control Point
Intake Structure
North Walkway
North Walkway
Dig Site
Control Point
Intake
North Walkway

Control Point
North Walkway
West Boundry
Control Point
North Walkway
Control Point
West Boundry
West Boundry
North Walkway

9/23/92
9/23/92
9/23/92
9/23/92
9/23/92
9/23/92
9/23/92
9/24/92
9/24/92
9/24/92
9/24/92
9/25/92
9/25/92
9/25/92
9/26/93
9/26/92
9/26/92
9/27/92
9/27/92
9/27/92
9/30/92
9/30/92
9/30/92
10/1/92
10/1/92
10/1/92
10/2/92
10/2/92
10/2/92
10/3/92
10/3/92

25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25

6:30
6:30
6:30
6:30
6:30
6:30
6:30
6:30
7:30
7:30
6:30
6:30
6:30
6:30
6:30
6:30
6:30
7:00
6:30
7:00
6:30
6:30
6:30
7:30
7:30
7:30
7:00
7:00
7:00
6:30
6:30

15:00
15:00
15:00
15:00
15:00
15:00
15:00
17:30
17:30
17:30
17:30
18:00
18:00
18:00
11:15
11:15
11:15
14:00
14:00
14:00
18:00
18:00
18:00
17:00
17:00
17:00
17:00
13:00
16:00
15:30
15:30

510
510
510
510
510
510
510
660
600
600
660
690
690
690
285
285
285
420
450
420
690
690
690
570
570
570
600
360
540
540
540

1.28E +07
1.28E + 07
1.28E +07
1.28E + 07
1.28E+07
1.28E+07
1.28E + 07
1.65E+07
1.50E + 07
1.50E + 07
1.65E +07
1.73E + 07
1.73E + 07
1.73E + 07
7.13E+06
7.13E+06
7.13E+06
1.05E + 07
1.13E+07
1.05E + 07
1.73E + 07
1.73E + 07
1.73E+07
1.43E + 07
1.43E + 07
1.43E + 07
1.50E + 07
9.00E + 06
1.35E + 07
1.35E + 07
1.35E+07

0.23
0.23
0.23
0.23
0.23
0.23
0.23
0.23
0.23
0.23
0.23
0.23
0.23
0.23
0.23
0.23
0.23
0.23
0.23
0.23
0.23
0.23
0.23
0.23
0.23
0.23
0.23
0.23
0.23
0.23
0.23

1
4
0
1
I

0
1
6
0
0
3
0
1
0
2
1
3
4
1
0

23
17
18
19
13
18
18
30
13
25
21

a a a
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S
Air Samplingt and Analysis

t Flow Rm Time Tinm Sample Thme Volum Eff. Gross Cts Ikg. C ft. jk. Count S&Moe 4
I__ _ Start Stop mrin m J /d counts counts The Imain.I Time I

Fence Ner Traler
Cooing Tower
Control Point
Reed Screen
Fence Blg. 12
Control Point
Acce Point
Screener Fence
North Walkway
Access Point
Screener Fence
North Sk~ewa&
Access Area
North Walkway
Screener Fence
North Walkway
Access Point
Screener Fence
Control Point
Rol Off Area
Control Point
Trailer Corner
Trailer Fence
Control Point
Trailer Fence
Control Point
North Walkway
Access Point
Trailer Fence
Access Point
Trailer Fence

10/3/92
10/3/92
10/3/92
10/4/92
10/4/92
10/4/92
10/5/92
10/5/92
10/5/92
10/6/92
10/6/92
10/6/92
10/7/92
10/7/92
10/7/92
10/8/92
10/8/92
10/8/92

10/10/92
10/10/92
10/11/92
10/11/92
10/12/92
10/12/92
10/13/92
10/13/92
10/14/92
10/14/92
10/14/92
10/15/92
10/15/92

25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25

7:30
7:30
6:30
7:30
7:00
7:00
7:00
7:00
7:00
6:30
6:30
6:30
6:30
6:30
6:30
6:30
6:30
6:30
7:30
7:30
7:00
7:00
6:30
6:30
6:30
6:30
7:00
7:00
7:00
7:00
7:00

15:30
15:30
15:30
16:00
16:00
16:00
17:00
17:00
17:00
1i:00
17:00
17:00
17:00
17:00
17:00
16:45
16:45
16:45
15:00
15:00
15:00
15:00
15:30
15:30
15:00
15:00
16:00
16:00
16:00
16:00
16:00

480
480
540
510
540
540
600
600
600
630
630
630
630
630
630
615
615
615
450
450
480
480
540
540
510
510
540
540
540
540
540

1. 20E + 07
1.20E + 07
1.35E + 07
1.28E + 07
1.35E +07
1.35E + 07
1.50E + 07
1.50E + 07
1.50E + 07
.158E + 07

1.58E+07
1.58E + 07
1.58E + 07
1.58E + 07
1.58E + 07
1.54E+07
1.54E + 07
1.54E + 07
1.13E+07
1.13E+07
1. 20E + 07
1.20E + 07
1.35E + 07
1.35E + 07
1.28Ee+07
1.28E+07
1.35E + 07
1.35E+07
1.35E + 07
1.35E + 07
1.35E + 07

0.23
0.23
0.23
0.23
0.23
0.23
0.23
0.23
0.23
0.23
0.23
0.23
0.23
0.23
0.23
0.23
0.23
0.23
0.23
0.23
0.23
0.23
0.23
0.23
0.23
0.23
0.23
0.23
0.23
0.23
0.23

17
13
15

14
14
25
26
1
18
22
19
2
0
1

13
14
23
1
1
0
0
0
1
1
0

4
1
I
2
1

5
5
5
5
5
5
5
5
1
5
5
5
1
1

1
5
5
5
1
1
1

1
1
1
1
1

1
1
1
1

- I - &...-&- I b -- iA a. a I
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Air Sampling Data and Analysis

Locaton Date Flow Rate Time Tuem Sample Tre Volume Eff. Gross Cts Bkg. Cts. Bkg. Count Sanple I
Ipm Start Stop min rid cid counts counts True (min.) The I

Control Point 10/16/92 25 7:00 12:30 330 8.25E+06 0.23 1 0 5 1
North Wskway 10/16/92 25 7:00 12:30 330 8.25E+06 0.23 1 0 5 1
Trailer Corner 10117192 25 7:00 14:30 450 1.13E+07 0.23 2 0 5 1
North Walkway 10/17/92 25 7:00 14:30 450 1.13E+07 0.23 0 0 5 1
Access Point 10/17/92 25 7:00 14:30 450 1.13E+07 0.23 0 0 5 1
Trailer Fence 10/18/92 25 7:00 16:30 570 1.43E + 07 0.23 1 0 5 1
Access Point 10118/92 25 7:00 16:30 570 1.43E+07 0.23 1 0 5 1
RailHead 10/19/92 25 8:00 9:00 60 1.50E +06 0.23 1 0 5 1
Access Point 10/19/92 25 7:00 14:30 450 1.13E+07 0.23 2 0 5 1
Trailer Fence 10119192 25 7:00 14:30 450 1.13E+07 0.23 2 0 5 1
FenceArea 10/20/92 25 7:00 11:30 270 6.75E +06 0.23 1 0 5 1
Trailer Fence 10/21/92 25 7:00 12:00 300 7.50E+06 0.23 0 0 5 1
Trailer Fence 10/23/92 25 7:00 15:45 525 1.31E+07 0.23 0 0 5 1
Trailer Fence 10/24/92 25 6:30 -11:45 315 7.88E+06 0.23 0 0 5 1
Trailer Fence 10/26/92 25 7:00 15:15 495 1.24E+07 0.23 0 0 5 1
Trailer Fence 10/27/92 25 6:30 15:00 510 1.28Ee+07 0.23 0 0 5 1
Trailer Fence 10/28/92 25 6:30 15:30 540 1.35E+07 0.23 4 0 5 1

a
Table A2-1-4
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w
Air Sampling ata and Analysis i

Location Ma NeCta Not Ct Rateu Std. Dew. Activit IConcentrutonj MDA j MDA MDC
I_________ counts I cpmn I cpmn I uCi I uciuwd dpm SA iji 1uCI/ini

Control Point
Parking Lot
Job Site
Intake
Pkg Lot/ Flag Pole
Dig Site
Access Point
Air Intake
Dig Site
Intake Structure
Control Point
[Intake Structure
Parking Lot
Control Point
Intake Structure
Dig Structure
Parking Lot
Control Point
Parking Lot
Intake Structure
Control Point
Dig Site
Intake
Dig Site
Control Point
Parking Lot
Control Point
Control Point
Dig Site
Intake Structure
Control Point

2
8
10
9
0
1
0
3
-4
-1
-4
.3
-4
1
0
-2
-1
-4
-5
3
-2
-2
0
0
13
11
-5
33
-2
-5
-5

0.2
0.8
1

0.9
0
1
0
3

-0.8
2.2
-0.8
0.2
-0.8
0.2
0

-0.4
-0.2
-0.8
-1

0.6
-0.4
-0.4

0
0

2.6
2.2
-1

6.6
-0.4
-1
-1

0.45
0.89
1.00
0.95
0.00
1.00
0.00
1.73
0.89
1.95
0.89
1.34
0.89
1.48
1.41
1.26
1.34
1.10
1.00
1.61
1.26
1.26
1.26
1.26
2.05
2.05
1.00
2.86
1.10
1.00
1.00

3.92E-07
1.57E-06
1.96E-06
1.76E-06

O.OOE + 00
1.96E-06

O.OOE + 00
5.88E-06
-1.57E-06
4.31E-06
-1.57E-06
3.921-07
-1.57E-06
3.92E-07

O.OOE + 00
-7.83E-07
-3.92E-07
-1.57E-06
-1.96E-06
1 .18E-06
-7.83E-07
-7.83E-07
O.OOE + 00
O.OOE + 00
5.09E-06
4.31 E-06
-1.96E-06
1.29E-05
-7.83E-07
-1.96E-06
-1.96E-06

1 .36E-13
5.70E- 13
6.81 E- 13
6.41E-13

O.OOE + 00
1.62E-13

O.OOE + 00
4.85E-13
-1.39E-13
3.83E-13
-1.35E-13
3.07E-14
-1.23E-13
3.07E- 14

O.OOE + 00
-6.14E-14
-3.07E- 14
-1.23E-13
-1.54E-13
9.22E-14
-6.14E-14
-6.14E-14
O.OOE + 00
O.OOE + 00
3.88E;13
3.83E- 13
-1.87E-13
1.23E-12

-6.14E-14
-1.87E-13
-1.54E-13

7.57
13.97
15.48
14.75
11.77
26.07
11.77
36.54
24.56
39.65
15.15
30.96
24.56
23.57
22.58
20.45
21.54
18.02
16.66
25.42
20.45
20.45
20.45
20.45
31.67
31.67
26.07
43.31
18.02
16.66
16.66

3.41 E-06
6.29E-06
6.97E-06
6.64E-06
5.30E-06
1.1 7E-05
5.30E-06
1.65E-05
1.11 E-05
1.79E-05
6.82E-06
1.39E-05
1.11 E-05
1.06E-05
1.02E-05
9.2 1E-06
9.70E-06
8.12E-06
7.50E-06
1.14E-05
9.21 E-06
9.21 E-06
9.21E-06
9.21 E-06
1.43E-05
1.43E-05
1.1 7E-05
1.95E-05
8.12E-06
7.50E-06
7.50E-06

1.19E- 12
2.29E-12
2.43E- 12
2.42E-12
4.37E-13
9.68E-13
4.37E-13
1.36E-12
9.83E-13
1.59E-12
5.87E-13
1.09E- 12
8.68E-13
8.33E- 13
7.98E-13
7.22E-13
7.61E-13
6.37E-13
5.88E-13
8.98E-13
7.22E-13
7.22E-13
7.02E- 13
7.02E-13
1.09E- 12
1.27E-12
1.12E-12
1.86E-12
6.37E-13
7.15E-13
5.88E-13

- - & A A
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Air Sampling Data and Analysis

Location Net Cts Net Ct Rats Std. Dew. Activity Conc. MDA D MOA MOC
counts cpm cpm uCi uCil'ml dpm uCi uCi/mL

Control Point
Intake
Intake
Dig Site
Dig Site
Parking Lot
Parking Lot
Intake Structure
Dig Site
Control Point
Parking Lot
Intake Structure
Control Point
North Walkway
Control Point
Intake Structure
North Walkway
North Walkway
Dig Site
Control Point
Intake
North Walkway

Control Point
North Walkway
West Boundry
Control Point
North Walkway
Control Point
West Boundry
West Boundry
North Walkway

-3
-1
-4
-4
-3

-5
-3
6
0
0
3
-4
-3

-4
2
1
3
3
0
-1

23
17
18
19
13
18
18
30
13
25
21

-0.6
-0.2
-0.8
-0.8
-0.6

-1
-0.6
1.2
0
0

0.6
-0.8
-0.6
-0.8
0.4
0.2
0.6
0.6
0

-0.2
4.6
3.4
3.6
3.8
2.6
3.6
3.6
6

2.6
5

4.2

1.00
1.34
0.89
1.10
1.00
1.00
1.00
1.10
0.00
0.00
0.77
0.89
1.00
0.89
0.63
0.45
0.77
1.00
0.63
0.45
2.14
1.84
1.90
1.95
1.61
1.90
1.90
2.45
1.61
2.24
2.05

-1.1 8E-06
-3.92E-07
-1.57E-06
-1.57E-06
-1.1 8E-06
-1.96E-06
-1.18E-06
2.35E-06

O.OOE + 00
O.OOE + 00
1.18E-06
-1.57E-06
-1.18E-06
-1.57E-06
7.83E-07
3.92E-07
1.1 8E-06
1.1 8E-06

O.OOE + 00
-3.92E-07
9.01 E-06
6.66E-06
7.05E-06
7.44E-06
5.09E-06
7.05S-06
7.05E-06
1.18E-05
5.09E-06
9.79E-06
8.23E-06

-9.22E-14
-3.07E- 14
-1.23E-13
-1.23E-13
-9.22E-14
-1.54E-13
-9.22E-14
1.42E-13

O.OOE + 00
O.OOE + 00
7.12E-14
-9.08E- 14
-6.81 E- 14
-9.08E- 14
1.10E-13
5.50E-14
1.65E-13
1.12E-13

O.OOE + 00
-3.73E- 14
5.22E-13
3.86E-13
4.09E- 13
5.22E-13
3.57E-13
4.95E- 13
4.70E- 13
1.31E-12
3.77E-13
7.25E-13
6.09E- 13

16.66
21.54
15.15
18.02
16.66
16.66
16.66
18.02
2.35
2.35
13.43
15.15
16.66
15.15
11.40
8.75
13.43
16.66
11.40
8.75

33.03
28.73
29.49
30.24
25.42
29.49
29.49
37.39
25.42
34.34
31.67

7.50E-06
9.70E-06
6.82E.06
8.12E-06
7.50E-06
7.50E-06
7.50E-06
8.12E-06
1.06E-06
1.06E-06
6.05E-06
6.82E.06
7.50E-06
6.82E-06
5.14E-06
3.94E-06
6.05E-06
7.50E-06
5.14E-06
3.94E-06
1.49E.05
1.29E-05
1.33E-05
1.36E-05
1. i 4E-05
1.33E-05
1.33E-05
1.68E-05
1.14E-05
1.55E-05
1.43E-05

5.88E-13
7.61 E- 13
5.35E-1 3
6.37E-13
5.88E-13
5.88E-13
5.88E- 13
4.92E-1 3
7.07E-14
7.07E-14
3.67E-13
3.96E- 13
4.35E-13
3.96E-13
7.21E-13
5.53E-1 3
8.49E- 13
7.15E- 13
4.56E-13
3.75E-13
8.63E-13
7.50E-13
7.70E-13
9.56E-1 3
8.03E- 13
9.32E-13
8.86E- 13
1.87E-12
8.48E- 13
1.15E-12
1.06E-1 2I -N

1.43E-05
I

B
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SB nAir Sampling Data and Analysis

LOCatO* 1Met Cta Me tctRateTI Std. Dev. IActivityT Conc. MDA MDA r MDC
I counts cPM j cprn ju i uci "M I dpm I Loci I uCi/mi.

Fence Neow Trails
Cooling Tower
Control Point
Reed Screen
Fence Sift. 12
Control Point
Access Point
Screener Fence
North Walkway
Access Point
Screener Fence
North Sidewalk
Access Area

North Walkway
Screener Fence
North Walkway
Access Point
Screener Fence
Control Point
Roll Off Area
Control Point
Trailer Comer
Trailer Fence
Control Point
Trailer Fence
Control Point
North Walkway
Access Point
Trailer Fence
Access Point
Trailer Fence

17
13
15
18
14
14
25
26
1
18
22
19
2
0
1
13
14
23
1
1
0
0
0
1
1
0

4
1
1
2
1

3.4
2.6
3

3.6
2.8
2.8
5

5.2
1

3.6
4.4
3.8
2
0
1

2.6
2.8
4.6
1
1
0
0
0
1
1
0

4
1
1
2
1

1.84
1.61
1.73
1.90
1.67
1.67
2.24
2.28
1.00
1.90
2.10
1.95
1.41
0.00
1.00
1.61
1.67
2.14
1.00
1.00
0.00
0.00
0.00
1.00
1.00
0.00
2.00
1.00
1.00
1.41
1.00

5 .09E-06
5 .88E-06
7.OSE-06
5.48E-06
5.48E-06
9.79E-06
1-.02E-05
1 .96E-06
7.05E-06
8-6 2E-06
7.44E-06
3.92 E-06

0.00E + 00
1 .96E-06
5 .09E-06
5.48E-06
9.01 E-06
1 .96E-06
1 .96E-06

0.00E + 00
0.00E + 00
0.00E +00
1 .96E-06
1 .96E-06

0.00E + 00
7.83E-06
1.96E-06
1 .96E-06
3,.92E-06
1 .96E-06

5.55E-13
4.24E- 13
4.35E-13
5.53E-13
4.06E-13
4.06E-13
6.53E-13
6.79E- 13
1.31E-13
4.48E- 13
5.47E-13
4.73E-13
2.49E-13

O.OOE + 00
1.24E-13
3.31E-13
3.57E- 13
5.86E- 13
1.74E-13
1.74E-13

O.OOE + 00
O.OOE + 00
0.00E + 00
1.45E-13
1.54E-13

O.OOE + 00
5.80E-13
1.45E-13
1.45E-13
2.90E-13
1.45E-13

28.73
25.42
27.13
29.49
26.29
26.29
34.34
34.97
26.07
29.49
32.36
30.24
31.99
11.77
26.07
25.42
26.29
33.03
26.07
26.07
11.77
11.77
11.77
26.07
26.07
11.77
40.37
26.07
26.07
31.99
26.07

I 29EE-05
1. .14E-05
1-22E-05
1.33E-05
1. .18E-05
1. 18E-05
1 .55F-05
I .58E-05
1. 17E-05
1 .33E-05
1.46E-05
1 .36E-05
1 .44E-05
5.30E-06
1. 1 7E-05
1. .14E-05
1. 1 8E-05
1 .49E-05
1. 17E-05
1. 1 7E-05
5.30E-06
5.30E-06
5.30E-06
1. 17E-05
1. 1 7E-05
5.30E-06
1 .82E-05
1. 1 7E-05
1. 17E-05
1.44E-05
1. 17E-05

1.0IE-12
9.54E-13
9.05E-13
1.04E-12
8.77E-13
8.77E-13
1.03E-12
1.05E-12
7.83E-13
8.44E-13
9.25E-13
8.65E-13
9.15E-13
3.36E- 13
7.46E-13
7.45E- 13
7.70E-13
9.68E- 13
1.04E- 12
1.04E-12
4.42E-13
4.42E-13
3.93E-13
8.70E- 13
9.21 E-1 3
4.16E-13
1.35E-12
8.70E-13
8.70E-13
1.07E- 12
8.70E-13

a a - a a a
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Air Sampling Data and Analysis

Locatim Net Cts Net Ct RIta Std. Dew. Activity Conc. MDA M)A MVC
counts cpm cpm uCi uCi/nm dpm uCi uCUML

Control Point 1 1 1.00 1.96E-06 2.37E-13 26.07 1.17E-05 1.42E- 12
North Walkway 1 1 1.00 1.96E-06 2.37E-13 26.07 1.17E-05 1.42E-12
Trai•er Corner 2 2 1.41 3.92E-06 3.48E-13 31.99 1.44E-05 1.28E-12
North Walkway 0 0 0.00 0.OOE +00 0.OOE + 00 11.77 5.30E-06 4.71E-13
Access Point 0 0 0.00 O.OOE + 00 0.OOE + 00 11.77 5.30E-06 4.71E-13
Trailer Fence 1 1 1.00 1.96E-06 1.37E-13 26.07 1.17E-05 8.24E- 13
Access Point 1 1 1.00 1.96E-06 1.37E-13 26.07 1.17E-05 8.24E-13
Rail Head 1 1 1.00 1.96E-06 1.31E-12 26.07 1.17E-05 7.83E-12
Access Point 2 2 1.41 3.92E-06 3.48E-13 31.99 1.44E-05 1.28E-12
Trailer Fence 2 2 1.41 3.92E-06 3.48E-13 31.99 1.44E-05 1.28E-12
Fence Area 1 1 1.00 1.96E-06 2.90E- 13 26.07 1.17E-05 1.74E-12
Trailer Fence 0 0 0.00 0.00E + 00 O.00E + 00 11.77 5.30E-06 7.07E-13
Trailer Fence 0 0 0.00 O.00E + 00 O.OOE + 00 11.77 5.30E-06 4.04E-1 3
Trailer Fence 0 0 0.00 0.00E + 00 0.00E + 00 11.77 5.30E-06 6.73E-1 3
Trailer Fence 0 0 0.00 0.OOE +00 0.OOE + 00 11.77 5.30E-06 4.28E-13
Trailer Fence 0 0 0.00 0.OOE + 00 0.00E + 00 11.77 5.30E-06 4.16E-13
Trailer Fence 4 4 2.00 7.83E-06 5.80E- 13 40.37 1.82E-05 1.35E- 12

As
Table A2-1-8

I& I



Appendix A3

Breathing Zone Air Sampling



Breathing Zone Air Sampling E
Breathing zone air (BZA) samplers were assigned to representative workers within the field to
assess worker exposures. Breathing zone air samples provide better estimates of worker
exposures due to proximity of the workers breathing zone to the locally generated sources than
would general air sampling which are generally fixed at a prescribed location. These BZA's
were assigned to individuals working in the dig site, reed screen operation, packaging and
loading operations and etc. As previously identified in the pilot excavation study no significant
exposures were identified and as a result none were expected during actual remediation activities.
The data presented within the attached tables demonstrztes the validity of this assumption.

Interpretation of BZA results is on the basis of comparing activity deposition on the BZA filter
compared to the intake retention function (IRF) for an individual. An estimate of the exposure
an individual receives based on BZA results can be developed as follows:

E=.( 2 2000MPC-h)
AIrL

Where: E is the exposure (MPC-h),
I is the intake corresponding to the exposure, E,
AIL is the annual intake limit based on a continuous exposure to 2000 MPC-h

in any year of practice, and
MPC is the maximum permissible concentration defined within 1OCFR20.

The intake can be represented by the ration of the activity deposition and the intake retention
function represented by:

1 A
IRF

Where: A is the activity deposited on the filter and all other parameters are as
previously defined.

The intake retention function defined here for the use of a BZA is simply the flow rate of the
BZA (FazA) as compared to breathing rate of reference man (FR). In the case depicted here the
IRF can be written as follows:

XRF& -Fjw

Substituting and combining the various equations, yields the following relationship for exposure:
The reference man breathing rate is 20 lpm; the breathing zone air samplers were calibrated to
2 Ipm with an electronic soap bubble calibration; the activity is the activity on the filter; and the
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E A ( A-) ( ) (2000MPC-h)
AXL Tau~

annual intake limit is based on reference man inhaled volume in an occupational year and the

MPC as follows:

AIL(pCi) =2.5E9 (ml) *MPC(p Ci)

The numerical values for MPC are obtained from IOCFR20 appendix B and the AIL's are
calculated for the insoluble case and presented.

Nuclide AIL(ACi)

235u 0.25
239U 0.25

Substituting the numerical values in the preceding equations, the interpretation of exposure may
be represented as follows:

E(MPC-h) =SE4*A

Analysis of the BZA filters was performed in the method presented in Appendix A2 of this
section. Statistical interpretation is the same and is extended here for the Minimum Detectable
Exposure of BZA data.

MDE=8E4 *MDA

The data is presented within the attached tables. These tables present all information with
regards to the counting and analysis of BZA results. Two observations can be readily made
from this data. These are that all results are below the minimum detectable exposure which are
well below the 2 MPC-h reporting criteria established within IOCFR20 and the sample ID refers
to individuals or to locations for individuals being representative of worker population
exposures.

The general conclusion is that their were no detectable exposures to the worker population
during any phase of physical intrusion (excavation), processing or packaging for transport the
site material.
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w w
Breathing Zone Air Sampling Data

U

Sample ID

Sample Date
Count System
Count Date
System Eff. (C/d)
Stand. Error. - Eff. (cld)
Bkg Counts (counts)
Bkg Ct Time (min)
Samp Ct (counts)
Samp Ct Time (min)
Net Ct Rate (cpm)
Stand. Error - Ct Rate (cpm)
Activity (uCi)
Stand. Error - Act. (uCi)
Exposure (MPC-hrs)
Std. Error - Exp. (MPC-Hrs)
MDA (uCi)

MDE (MPC-hru)

Dig Sifte

9/1/92
43-10-1

9/1/92
0.23

8.81 E-03
0
10
1

10
0.1
0.1

1.96E-07
4.52E-08
1.57E-02
3.62E-03
2.65E-06
2.12E-01

Screeer

9/2/92
8

9/2/92

0.23
8.81E-03

0
10
1
10
0.1
0.1

1.96E-07
4.52E-08
1.57E-02
3.62E-03
2.65E-06
2.12E-01

Area

9/2/92
A

9/3/92

0.23
8.81 E-03

0
10
1
10
0.1
0.1

1.96E-07
4.52E-08
1.57E-02
3.62E-03
2.65F-06
2.12E-01

Kevin- Dig Sit

9/3/92
C

9/3/92

0.23
8.81 E-03

0
10
3
10
0.3

0.17320508
5.88E-07

7.81 E-08

4.70E-02
6.25E-03
2.65E-06
2.12E-01

Dig Site

9/4/92
43-10-1

9/4/92
0.23

8.81 E-03
0
10
0
10
0
0

0.OOE + 00
3.97E-09

0.OOE + 00
3.17E-04

2.65E-06
2.12E-01

Dig Site

9/9/92
43-10-1

9/22/93
0.23

8.81 E-03

0

10

0
10

0

0

0.OOE + 00
3.97E-09

O.OOE + 00
3.17E-04

2.65E-06
2.12E-01

Dig Sit.
9/9/92
43-10-1

9/22/93

0.23
8.81E-03

0
10
0
10
0
0

O.OOE + 00
3.97E-09

O0OOE +00
3.17E-04

2.65E-06
2.12E-01

Page. D.
9/10/92

C
9/22/93

0.23
8.81 E-03

4

5
0
5
0

0.4
O.OOE + 00
1.80E-07

0.00E + 00
1.44E-02
2.09E-05
1.67E + 00
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Breathing Zone Air Sampling Data

Sample ID

Sample Date
Count System
Count Date
System Eft. (C/d)
Stand. Error. - Eff. (cld)
Bkg Counts (counts)
Bkg Ct Time (min)
Samp Ct (counts)
Samp Ct Time (min)
Net Ct Rate (cpm)
Stand. Error - Ct Rate (cpm)
Activity (uCi)
Stand. Error- Act. (uCi)

Exposure (MPC-hrs)
Std. Error - Exp. (MPC-Hrs)
MDA (uCi)
MDE IMPC-h's)

Looker, J.

9110/92

C
9/22/93

0.23
8.81 E-03

1
1
0
1

0

1.00E + 00
0.OOE + 00
4.50E-07

0.OOE + 00
3.60E-02
1.1 8E-05
9.41 E-01

Looker, J.

9/111/92
43-10-1
9/23/92

0.23
8.81 E-03

5
5
0
5
0

4.47E-01
0.OOE + 00
2.01 E-07

0.OOE + 00
1.61 E-02
2.30E-05
1.84E + 00

Page, D.

9/111/92
43-10-1
9/27/93

0.23
8.81E-03

0
5

0
5
0

0.OOE + 00
0.OOE +00
3.97E-09

0.OOE + 00
3.17E-04
2.65E-06
2.12E-01

Pag, D.

9/15/92

C

9/23/92

0.23

8.81 E-03
1

1

1

1

0

1.41E+00

0.OOE +00
6.37E-07

0.OOE + 00
5.10E-02
1.37E-05

1.1OE+00

Looker, J.

9/17/92
43-10-1
9/23/92

0.23
8.81 E-03

5
5
6
5

0.2
6.63E-01
3.92E-07
2,99E-07

3.13E-02
2.39E-02
3.28E-05
2.63E + 00

Page, D.

9/17/92

43-10-1

9/23/92

0.23

8.81E-03

5

5

2

5

0

5.29E-01

O.OOE +00

2.38E-07

0.00E + 00
1.91E-02

3.28E-05

2.63E + 00

Page, 0.

9/18/02
43-10-1
9/23/92

0.23
8.81 E-03

5
5
0
5
0

4.47E-01
O.OOE + 00
2.01E-07

O.OOE + 00
1.61E-02
2.30E-05
1.84E+00

8

6
0.'

2
0.1

2

3

2.,
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w Breathing Zone~ir Sampling Data S

Sample ID
Sample Date
Count System
Count Date
System Eff. (C/d)
Stand. Error. - Eft. (c/d)
Bkg Counts (counts)
Bkg Ct Time (min)
Samp Ct (counts)
Samp Ct Time (min)
Net Ct Rate (cpm)
Stand. Error - Ct Rate (cpm)
Activity (uCi)
Stand. Error - Act. (uCi)
Exposure (MPC-hrs)
Std. Error - Exp. (MPC-Hrs)
MDA (uCi)
MDE (MPC-hrs)

Looker, J.

9/24/92

43-10-1

9/27/92

0.23

8.81 E-03

0

5

0

5

0

0

0.OOE + 00
3.97E-09

O.OOE + 00
3.17E-04
2.65E-06
2.12E-01

Haley, J. Townsend, S Townsend, S.

9/25/92 9/25/92 9/26/92

43-10-1 43-10-1 43-10-1

9/27/92 9/27/92 9/27/92

0.23 0.23 0.23

8.81 E-03 8.81 E-03 8.81 E-03

4 0 0

5 5 5

0 0 1

5 5 5
0 0 0.2

0.4 0 0.2

O.OOE + 00.OOE + 00 3.92E-07
1.80E-07 3.97E-09 9.02E-08

0.OOE + 00 O.OOE + 00 3.13E-02

1.44E-02 3.17E-04 7.21E-03
2.09E-05 2.65E-06 2.65E-06

1.67E + 00 2.12E-01 2.12E-01

Haley, J.

9/26/92

43-10-1

9/27/92

0.23

8.81 E-03

0

5

1

5
0.2

0.2

3.92E-07

9.02E-08

3.13E-02

7.21 E-03
2.65E-06

2.12E-01

Haley, J.
9130/92

43-10-1

10/6/92

0.23

8.81E-03

2

5

2

5
0

0.4

O.OOE + 00
1.80E-07

O.OOE + 00
1.44E-02
1.95E-05

1.56E + 00

Fairchild. B.
10/11/92

43-10-1

10/2/92
0.23

8.81 E-03
0
5
7
5

1.4

0.52915
2.74E-06
2.38E-07

2.19E-01
1.91E-02
2.65E-06
2.12E-01

Fairchild. B.
10/2192

43-10-1

0.23

8.81 E-03

0
1

0

1
0

1

O.OOE +00

4.50E-07

O.OOE + 00

3.60E-02
S. 1 8E-05

9.41 E-01
a
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Breathing Zone Air Sampling Data

U

Sample ID
Sample Date
Count System
Count Date
System Eff. (C/d)
Stad. Error. - Err. (cld)
Bkg Counts (counts)
Bkg Ct Time (main)
Samp Ct (counts)
Samp Ct Time (main)
Net Ct Rate (cpm)
Stand. Ernor - Ct Rate (cpm)
Activity (uCi)
Stand. Error - Act. (uCi)
Exposure (MPC-hrs)
Std. Error - Exp. (MPC-Hrs)
MDA luCi)
MOE (MPC-hrs|

Sloway. J.
10/3/92

43-10-1
10/6/92

0.23
8.81E-03

2
5
4
5

0.4
4.90E-01
7.83E-07
2.21E-07
6-27E-02
1.77E-02
1.95E-05

1. 56E + 00

Haly. JI Loimzn. R Farchild. B. H*ly. J.

1014/92
43-10-1
10/6/92

0,23
8.81E-03

2
5
6
5

0.8
5.66E-01
1.57E-06
2-55E-07
1.25E-01
2.04E-02
1.95E-05

1.56E + 00

10/4/92

43-10-1

10/6/92
0.23

8.81E-03
2
5
5
5

0.6
5.29E-01
1.18E-06
2.38E-07
9.40E-02
1.91 E-02
1.95E-05
1. 56E + 00

10/5/92
43-10-1

10/6/92
0.23

8 81E-03
2
5
2
5
0

4.00E-01
0.OOE +00
1.80E-07

O.OOE + 00
1.44E-02
1 95E-05

1.56E + 00

10/5/92
43-10-1

10/6/92
0.23

8.81E-03

2

5
3

5

0.2

4.47E-01

3.92E-07

2.01 E-07

3.13E-02
1.61 E-02

1.95E-05
1-56E + 00

Haley. J. Fairchild. 8. Fairchild. 8.

10/6A92 104/92 10/7/92
43-10-1 43-10-1 43-10-1

10122/92 10/22/92 10/22/92
0.23 0.23 0.23

8.81E-03 8,81E-03 8.81E-03
0 0 0
1 1 1
0 0 0
1 1 1
0 0 0

).OOE +00 OOOE +00 0OOE +00
0,00E+00 0.OOE+00 0.OOE+00
3,97E-09 3.97E-09 3.97E-09
-,00E + 00 0,0OE +.00 0.00E + 00

3.17E-04 3.17E-04 3.17E-04
2.65E-06 2.65E-06 2,65E-06
2.12E-01 2.12E-01 2.12E-01

To 3-4 a&



a 0
Breathing Zone Air Sampling Data

-S
Sample ID
Sample Date
Count System
Count Date

ystem Eff. (C/d)
Stand. Error. - Eff. (cld)
Bk; Counts (counts)
MBg Ct Time (min)
Samp Ct (counts)
Samp Ct Time (min)
Net Ct Rate (cpm)
Stand. Error - Ct Rate (cpm)
Activity (uCi)
Stand. Error- Act. (uCi)
Exposure (MPC-hrs)
SW. Error - Exp. (MPC-Hrs)
MDA (uCil
MOE IMPC-hrs)

Haly. J.

10/7/92

43-10-1

10/22/92
0.23

8.81 E-03
0
1

0
1

0
0
0

3.97E-09

O.OOE + 00
3.17E-04
2.65E-06
2.12E-01

Fakchild. B.

10/8/92
43-10-1

10/22/92

0.23
8.81 E-03

0
1
0
1
0
0
0

3.97E-09
O.OOE + 00
3.17E-04
2.65E-06
2.12E-01

Haley. J.

1018/92
43-10-1

10/22/92

0.23
8.81 E-03

0
1

0
1
0
0
0

3.97E-09

O.OOE + 00
3.17E-04
2.65E-06
2.12E-01

Renfro. W.

10/11/92
43-10-1

10/22/92
0.23

8.81 E-03
1

1

0
1
0
1

0

4.50E-07

O.OOE +00
3.60E-02
1.1 8E-05
9.41 E-01

Looker. J.

10/12/92
43-10-1

10/22/92
0.23

8.81E-03
1

0

1
0

4.BOE-07

0.OOE + 00
3.60E-02
1.18E-05
9.41 E-01

Looker. J.

10/11/92
43-10-1

10/22/92
0.23

8.81 E-03
1
1

0
1
0
1

0

4.50E-07

0.OOE ÷00
3.60E-02
1 .1SE-05
9.41E-01

OBenoche
10/13/92
43-10-1

10/22/92
0.23

8.81E-03
I

0

1
0

4.50E-07

O.OOE + 00
3.60E-02
1. I 8E-05
9.41 E-01

Slowey. J

10113/92
43-10-1

10/22/92
0.23

8.81E-03

1
1

0
1
0
1

0

4.50E-07

O.OOE + 00

3.60E-02

1.1BE-05

9.41 E-0I
m
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Breathing Zone Air Sampling Data

p

Sample ID
Sample Date
Count System
Count Date
System Eff. (C/d)
Stand. Enwr. - EfT. (c/d)
Bkg Counts (counts)
Bkg Ct Time (min)
Samp Ct (counts)
Samp Ct Time (min)
Net Ct Rate (cpm)
Stand. Error - Ct Rate (cpm)

Activity (uCi)
Stand. Error - Act. (uCi)

Exposure (MPC-hrs)
Std. Error - Exp. (MPC-Hrs)
MDA (uCiW

MDE IMPC-hrs)

Bnoche
10/14/92

43-10-1

10/22/92

0.23

8.81E-03

1

1

0

1

0
1

0

4.50E-07

O.OOE + 00
3.60E-02
1.18E-05

9.41 E-01

Procida, T.
10/14/92

43-10-1

10/22/92

0.23

8.81 E-03

1
I

0

1

0
1

0

4.50E-07

O.OOE + 00

3.60E-02
1.1 8E-05

9.41 E-01

Haey. J.
10/16/92
43-10-1
10/22/92

0.23
8.81E-03

1

1

1

1

0
1.414214

0
6.37E-07

O.OOE + 00
5.10E-02
1.37E-05

1.10E+00

Fairchild, B.
10/16/92
43-10-1
10/22/92

0.23
8,81E-03

1
1

0
1
0
1

0

4.50E-07

O.OOE + 00
3.60E-02
1.1 8E-05
9.41 E-01

Slowey. J.
10/16/92
43-10-1

10/22/92
0.23

8.81 E-03
0
1

0
1
0
I

0

4.50E-07

O.OOE + 00
3.60E-02
1. 18E-05
9.41E-01

Looker. J.

10/6/92
43-10-1
10/22/92

0.23

8.81E-03
1
1

0
1
0
1

0

4.50E-07

0.OOE + 00
3.60E-02
1.1 8E-05
9.41 E-01

Haleyr J.
10/16/92
43-10-1

10/22/92
0.23

8.81E-03
1
1

0
1
0
1

0

4.50E-07

O.OOE + 00
3.60E-02
1.18E-05
9.41 E-01

Kalov. I.
10118/92
43-10-1

10/22/92
0.23

8.81E-03
0
1

0
1
0
0
0

3.97E-09
O.OOE + 00
3.17E-04
2.65E-06
2.12E-01

a
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Breathing Zone Air Sampling Data

p

Sample ID
Sample Date
Count System
Count Date
System Eff. (C/d)
SuMd. Error. - Eff. (cld)
9kg Counts (counts)
Bk; Ct' ime (min)
Samp Ct (counts)
Samp Ct Time (min)
Net Ct Rate (cpm)
Stand. Error - Ct Rate (cpm)
Activity (uCi)
Stand. Error - Act. (uCi)
Exposure (MPC-hrs)
Std. Error - Exp. (MPC-Hrs)
MDA IuCO)

MDE (MPC-hrs)

Fak'child. 8.

10/18/92

43-10-1
10/22/92

0.23
8.81 E-03

0
1

0
1
0
0

O.OOE + 00
3.97E-09

0.OOE + 00
3.17E-04
2.65E-06
2.12E-01

Haley. J.
10/19/92
43-10-1
10/22/92

0.23

8.81E-03
1
1
0
1
0
1

0.OOE +00
4.50E-07

O.OOE +00
3.60E-02
1.18E-05
9.41E-01

Rail Head
10/23/92

43-10-1

10/26/92

0.23

8.81 E-03

0

1

0

1

0

0

0.00E + 00
3.97E-09

O.OOE +00
3.17E-04

2.65E-06

2.12E-01

Rail Head

10/24/92

43-10-1
10/26/92

0.23
8.81 E-03

0
1

1

1

1

1

1.96E-06
4.50E-07
1.57E-01
3.60E-02
2.65E-06
2.12E-01

i
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Appendix A4

Bioassay



Bioassay

In vitro bioassay was provided on all site personnel requiring access to the exclusion zone during
excavation. The bioassay process involved flourometric analysis of uranium within urine. The
analysis was performed by Bolton and Galanek, Inc.

AL no time did the bioassay results exceed action levels specified within the Health and Safety
Plan. All reported values were less than 4 jsg/1 total uranium. These results are considered
normal for the non-exposed populations.

4A
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Appendix A5

Personnel Dosimetry
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Personnel Dosimetry

Personnel dosimetry was issued to each individual associated with site activities. The dosimetry
chosen were TLD devices from Landauer having NVLAP accreditation Although dose rate
surveys conducted during the pilot excavation and during the remediation activities did not
indicate the need for personnel dosimetry (i.e., < 25% quarterly limit), the placement of
personnel dosimetry was nonetheless performed. As was the case with the pilot excavation
survey, most all personnel dosimetry results were minimum. Those personnel dosimetry results
indicating positive values were presumably associated with statistical errors in control badge
subtraction. Independent of this presumption, these positive results were small representing 2
cases with a maximum exposure of 30 mrem. This exposure is considered well within
established guidelines (Health and Safety Plan) and regulations. The following tables presents
dosimetry issuance and summary results.
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Appendix A6

Radiological Surveys



Radiological Surveys

Radiological surveys consisted of direct radiation measurements as well as contamination surveys
of onsite facilities and for the release of equipment and materials. Radiological surveys were
also conducted for the transportation of waste from the site. Routine surveys of trailer areas
were conducted on a daily bases and all other areas on a needs based criteria (i.e., clearance
of equipment). No cases of contamination were identified in the unrestricted areas, nor within
the site trailers. Most equipment was decontaminated prior to survey in preparation for site
release and were found to be free from contamination.

IA
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PERSONNEL TRAINING

I. Radiation Basics

Type of source (alpha, beta, gamma)
Units of measure
Half Life
Site specific radionuclides of interest

(U-238, U-234, U-235)

II. Biological Effect of Radiation

Acute Effects
Chronic Effects
Routes of entry
Exposure limits
Medical Surveillance

III. Measurement of radiation

Hand held instruments
Dosimeters I
SurveyingSampling

IV. Radiation Protection

Established work zones
Air sampling/ Contamination control
BZA's
Decontamination/ Contamination control
Protective gear required

V. Site specific work plan

Standard Operating Procedures
Chain of Command
Access Control
Personnel monitoring
Eating, drinking, and smoking in work area
Handling of radioactive material
Exiting area if injured

II
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Waste Characterization, Manifesting, and Disposal
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Waste Characterization, Manifesting, and Disposal

1.0 Physical Description of Waste

The material designated for disposal as radioactive waste was comprised of soils, building debris,
and other solids. Early within the excavation, considerable number of solids were identified for
disposal such as graphite crucibles, zirconium, and aluminum rods/plates, metallurgical
specimens, derbies, machining fines, and similar items associated with a metallurgical laboratory.
Later, the contaminants were principally associated with the excavated soils.

The excavated soils were reed screened to remove rock aggregate in order to minimize waste
volumes, whereas the excavated materials containing crucibles and the such were directly loaded
for disposal. In some instances, the soil required stabilization to treat moisture content in order
to ensure a less than I % water volume per container volume as required under 1OCFR61.

2.0 Waste Site Requirements:

EnviroCare of Utah, Inc. was chosen for the disposal site. This waste site is particularly suited
for this material since this facility was designed in part to receive uranium contaminated
materials. In addition, the availability of rail heads at both Envirocare of Utah, Inc. and Texas
Instruments Incorporated permitted box loading and bulk loading of railcars for transport and
disposal thereby reducing transportation costs. The only significant disadvantage associated with
rail shipments were the availability of rail cars, the need to construct rail car covers, and the
scheduling for transport and receipt at the EnviroCare of Utah, Inc. site (Envirocare of Utah
requires a 72 hour notice).

Each waste disposal facility has site specific requirements and EnviroCare is no exception.
Requirements for disposal are specified within Envirocare of Utah, Inc. agreement state license,
DRC-03 (August 1989). Specific implementing documents include the Waste Characterization
Plan, Low Activity Waste Characterization Plan (form EC-0200), Physical properties Evaluation
for Disposal at the Envirocare of Utah (form EC-0500), and Radiological Evaluation for Disposal
at the Envirocare of Utah Facility (form EC-0650). The requirements are for the most part
universal to all waste sites and conform to IOCFR61 for radioactive material disposal at low level
waste sites and RCRA requirements for toxicity characteristic leaching properties (TCLP
40CFR261.24). Attachment I presents the specific EnviroCare license and site requirements and
attachment presents the waste profile analysis performed to meet these conditions.

3.0 Waste Characterization:

Materials, soils and debris were analyzed with regard to the quantities of radionuclides and
relative concentration. This analysis incorporated Alpha Spectroscopy and Gamma spectroscopy
performed by independent laboratories. These results were correlated to alpha screening methods

I



presented in greater detail within Appendix C. From these results scaling factors were
established to generate the activity concentration for each radionuclide of interest. From the
weight of each container the total gram quantity of material was established and the total activity
calculated for each radionuclide. Analysis of material with respect to enrichment indicated that
a overly conservative value of 20% material as SNM could be assumed. This scaling factor was
used to determine gram quantities of SNM and Source Material. Specific analysis of Uranium
alumide plates, derbies and other solid materials indicated that these materials were depleted or
of natural enrichments (reference memorandum dated 10/29/92; to Mike Elliott and Frank Veale
from Mark Griffon as Attachment 3).

TCLP analysis was performed by Texas Instruments Incorporated with duplicate samples sent to
Envirocare of Utah, Inc. as required by Envirocare. The results of this analysis indicated a
waste stream that was acceptable for disposition at the Envirocare of Utah, Clive facility.

4.0 Packaging, Marking, Labeling, Shipping, and Manifesting:

All packaging, marking, labeling, shipping, and manifesting was performed in accordance with
applicable DOT and NRC regulations. Shipments included rail shipments of LSA type boxes,
bulk loaded rail shipments, and truck shipments of LSA type boxes. A summary of shipments
made are presented within Table 1. This summary table presents the volume, weight, mode, and
number of rail cars and/or trucks shipped as well as the numbers per shipment.

All shipments were made pursuant to the provisions of 49CFR 173.425, "Transport Requirements I
for Low Specific Activity (LSA) Radioactive Materials". Additional requirements for
unpackaged bulk shipments were made under the provision set forth within subparagraph c (iii)
of this section. All shipments were less than RQ values. All boxes packaged for shipment were
labeled as LSA, and all rail cars and/or trucks were placarded as required for the shipment of
LSA radioactive Materials.

Specific requirements established by the rail carrier, CONRAIL, were followed pursuant the
directions issued October 1, 1992 and provided as Attachment 4.

Manifesting of each shipment was performed in the manner established by Envirocare of Utah,
Inc. and 10CFR61. Each Radioactive Shipment Record/Manifest was prepared from a detailed
spread sheet generated for each shipment. Copies of the spread sheets are provided as
Attachment 5 to this appendix.

Surveys were conducted of all packaging and transport modes and were found to be well within
the limits established for vehicles consigned as exclusive use. Contingency plans were developed
for the mode of transportation and driver instructions established for trucks consigned as
exclusive use. These instructions are provided as Attachment 6 to this appendix. It should be
noted that the values for the volume shipped differs from the volume disposed since the densities
used in the calculations represent excavated soil versus compacted soil (25 vs. 19.42 f/lton).

B-2I



V Summary of Waste Shipments (lUber, Volume, Weight, and Mode) S
Shippnt Mode Comment Data per Cw/Tnmk

NumrTot__ _

1 Rail Box 114/car) CarfTruck 0 1 2 3 4 5 6 6
Volume Cu.ft 1120 1120 1120 1120 1120 1120 6720
Weight Tons 66 56 56 56 56 56 336

2 Rail Box (14/car) Ca/Truck i 1 2 3 4 5 6 6
Volume Cu.ft 1120 1120 1120 1120 1120 1120 6720

,Weight Tons 61.1 58.9 63.1 62.6 67.6 61.2 374.5
3 Rai Bulk CarfTruck 8 1 2 3 4 5 6 6

Volume Cu.ft 1350 1350 1350 1350 1350 1350 8100
,Weiglt Tons 52.45 53.65 52.55 57.35 58.98 54.05 329.03

4 Raie Bulk Car/Truck • 1 2 3 4 5 5
Voklme Cu.fM 1670 1390 1560 1380 1430 7430

SWeight Tons 66.7 55.7 62.5 55.15 57.25 297.3
5 Rail Sulk CarfTruck • 1 2 3 4 5 6 6

Voklne Cu.ft 1411 1396 1491 1403 1510 1515 8726
Weight Tons 56.45 55.85 59.65 56.1 60.35 60.6 349

6 Rail Bulk CarfTnuck 1 2 3 4 5 6 6
Volume Cu.ft 1448 1475 1505 1485 1441 1449 8803
Weight Tons 57.9 59 60.2 59.3 57.65 57.95 352

7 Rail Bulk CarlTruck 0 1 2 3 4 5 6 6
Volume Cu.ft 1441 1348 1499 1391 1513 1501 8693
Weight Tons 57.65 53.9 59.95 55.65 60.5 60.05 347.7

S Rail Bulk Car/Truck # 1 2 3 4 5 6 6
Volume Cuft 1508 1483 1524 1533 1423 1536 9007
Weight Tons 60.3 59.3 60.95 61.3 56.9 61.5 360.25

9 Rail Bulk Car/Truck # 1 2 3 4 5 6 6
Volume Cu.ft 1497 1484 1476 1478 1480 1441 8856
Weight Tons 58.89 59.35 59.05 59.1 59.2 57.65 353.24

10 Truck Box Car/Truck # 1 2 3 4 5 - 5
Volume Cu.ft 485.625 425.625 413.75 391.668 330 2046.67
Weight Tons 19.425 17.025 16.55 15.67 13.2 81.87

B Boxes 4 3 3 3 4 17

Towl Wdaghk Wqaped
Tod Vskowe S1Ipped
Totod Numew of Rad Cars
Toed Numbwer of TrUks
Nwver of Bemw ShkWpe by RO

ome" Shipped by Tnrck
Numbew of Bulk Rol Cars

3180.99 Tons
76101.67 Culc Feet
63
5
168
17
41

Appendix B - Table B 1
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August 1989
UTAH DEPARTMENT OF ENVIRONMENTAL QUALITY

DIVISION OF RADIATION CONTROL
RADIOACTIVE MATERIAL LICENSE

"ursuant to Section 19-3-104 of the Utah Code Annotated 1953, and the Utah Department of Environmental Quality
,ules for the Control of Ionizing Radiation, and in reliance of statements and representations heretofore made by the
icensee designated below, a license is hereby issued authorizing such licensee to transfer, receive, possess and use
he radioactive material designated below; and to use such radioactive material for the purpose(s) and at the place(s)
tesignated below. This license is subject to all applicable rules, and orders now or hereafter in effect and to any
•onditions specified below.

LICENSEE ) 3. License Number
) UT 2300249

t Name Envirocare of Utah, Inc. ) Amendment #11, in its entirety

Address 215 South State Street ) 4. Expiration Date
Suite 1160 ) February 28, 1996
Salt Lake City, Utah 84111 __

) 5. License Category 4-a

8. Maximum
Radioacuve Matenal

(Element and Mass Number)

I Silverl- IOm

B. Americium-241

C. Americium-243

D. Beryllium-7

E. Calcium-45

F. Cadmium- 109

Concentration In
Waste for Disposal7. Chemical and/or Physical Form

A. Volumetric bulky
structural debris

B. Volumetric bulky
structural debris

C. Volumetric bulky
structural debris

D. Volumetric bulky
structural debris

E. Volumetric bulky
structural debris

F. Volumetric bulky
structural debris

materials or

materials or

materials or

materials or

materials or

materials or

A. 5.6E+02 pCi/g

B. 2.3E+02 pC•/g

C. 1.7E+03 pCi/g

D. 3.SE+04 pCi/g

E. 4.UE+08 pCilg

F. 4.6E+04 pCi/g

G. 3.6E+02 pCi/g

H. 1.9E+04 pCi/g

G. Cobalt-56

f Cobalt-57

G. Volumetric bulky materials or
structural debris

H. Volumemc bulky materials or
structural debris
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UTAH DIVISION OF RADIATION CONTROL
RADIOACTIVE MATERIAL LICENSE

SUPPLEMENTARY SHEET

License # VT 2300249

Radioactive Matenal
(Element and Mass Number)

I. Cobalt-58

1. Cobalt-60

K. Chromium-51

L. Cesium- 134

N1. Cesium- 137

N. Europium- 152

0. Europium- 154

P. Iron-55

Q. Mcrcury-203

R. Potassium-40

S. Iridium- 192

T. Manganese-54

7. Chemical and/or Physical Form

I. Volumetric bulky materials or
structural debris

J. Volumetric bulky materials or
structural debris

K. Volumetric bulky materials or
structural debris

L. Volumetric bulky materials or
structural debris

M. Volumetric bulky materials or
structural debris

N. Volumetric bulky materials or
structural debris

0. Volumetric bulky materials or
structural debris

P. Volumetric bulky materials or
structural debris

Q. Volumetric bulky materials or
structural debris

8. Maxiumn
Concentration In

Waste for Disposal

I. l.6E+03 pCi/g

J. 3.6E+02 pCi/g

K. 6.8E+04 pCi/g

L. 1.2E+03 pCi/g

M. 5.6E+02 pCi/g

N. 1.7E+03 pCi/g

0. 1.4E+03 pCiig

P. 1.8E+06 pCi/g

Q. 1.0E+04 pCi/g

R. I.OE+04 pCig

S. 2.5E+03 pCilg

T. 5.6E+03 pCi/g

E

R. Volumetric bulky
structural debris

S. Volumetric bulky
structural debris

T. Volumetric bulky
structural debris

* .. ~rl *.

materials or

materials or

materials or 1
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License # UT 2300249

Radioactive Material
(Ejement and Mass Numbcr)

U. Niobium-94

V. Nickel-59

W. Nickel-63

X. Lead-210

. Polonium-210

Z. Radium-226

AA. Radium-228

BB. Radium-228
1 year

CC. Radium-228
5 years

DD. Radium-228
10 years

EE. Ruthenium- 106

&'. Antimony- 124

7. Chemical and/or Physical Form

U. Volumetric bulky materials or
structural debris

V. Volumetric bulky materials or
structural debris

W. Volumetric bulky materials or
structural debris

X. Volumetric bulky materials or
structural debris

Y. Volumetric bulky materials or
structural debris

Z. Volumetric bulky materials or
structural debris

AA. Volumetric bulky materials or
structural debris

BB. Volumetric bulky materials or
structural debris

CC. Volumetric bulky materials or
structural debris

DD. Volumetric bulky materials or
structural debris

EE. Volumetric bulky materials or
structural debris

FF. Volumetric bulk) materials or
structural debris

I.n.&LJ 1

8. Maximum
Concentration In

Waste for Disposal

U. 1.6E+02 pCi/g

V. 7.0E+02 pCi/g

W. 2.0E+06 pCi/g

X. 2.3E+05 pCi/g*

Y. 2.0E-04 pCi/S

Z. 2.0E+03 pCi/g

AA. 1.8E+03 pCi/g

BsZ 1.2E+03 pCi/g

CC. 6.7E+62 Ci/g*

DD. 5.6E+02 pCi/g*

EE. 1.9E+04 pC/g"

FF. 7.9E+02 pCi/g



UTAH DIVISION OF RADIATION CONTROL
RADIOACTIVE MATERIAL LICENSE

SUPPLEMENTARY SHEET

August 1989
Page 4 of 12 E

License # UT 2300249

8. Maximum
Concentration In

Waste for Disposal

GG. 5.3E+03 pCi/g

HH. 7.3E+05 pCi/g

Radioactive Material
(Element and Mass Number)

GG. Antimony-125

HH. Tin-113

7. Chemical and/or Physical Form

GG. Volumetric bulky materials or
structural debris

HH. Volumetric bulky materials or
structural debris

Ii. Strontium-90 II. Volumetric bulky materials or
structural debris

JJ. Thorium-230 JJ. Volumetric bulky materials or
structural debris

KK. Thorium-232 KK. Volumetric bulky materials or
structural debris

LL. Uranium-234 Lt.. Volumetric bulky materials or
structural debris

MM. Uranium-235 MM. Volumetric bulky materials or
structural debris

NN. Uranium-236 NN. Volumetric bulky materials or
structural debris

00. Uranium-238 00. Volumetric bulky materials or
structural debris

PP. Uranium-natural PP' Volumetric bulky materials or
structural debris

QQ. Uranium-depleted QQ. Volumetric bulky materials or
structural debris

RR. Zinc-65 RR. Volumetric bulky materials or
structural debris

Daughters are assumed to be present at same concen•!zpns in equilibrium.

LD" Kj

II. 2.OE+04 pCi/g

JJ. 1.5E+04 pCi/g

KK. 6.8E+02 pCi/g*

LL. 3.7E+04 pCi/g

MM. 7.7E+02 pCi/g

NN. 3.6E+04 pCi/g

00. 2.8E+04 pCi/g

PP. 1.8E+04 pCi/g

QQ. 1.1E+05 pCi/g

RR. 1I.E+04 pCi/g

11

4
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UTAH DIVISION OF RADIATION CONTROL
RADIOACTIVE MATERIAL LICENSESUPPLEMENTARY SHEET

License # UT 2300249

AUTHORIZED USE

Radioactive material as radioactive waste may be received, stored and disposed of by land burial. The licensee
shall not accept low-level radioactive waste generated outside the region comprised of the party states to the
Northwest Interstate Compact on Low-Level Radioactive Waste Management ("Compact") namely Alaska,
Hawaii. Idaho, Montana. Oregon. Utah and Washington, unless the provisions of Articles IV and V of the
Compact are met. Prior to receiving any such shipments, the licensee shall submit to the Utah Division of
Radiation Control documentation evidencing compliance with these Compact provisions.

ONDITIONS

I. Licensed material shall be used at the licensee's facility located in Section 32 of Township I South and Range
II West, Tooele County, Utah.

I. The licensee shall not possess at any time, more than 300,000 cubic yards of radioactive waste material which
is not disposed of in accordance with the finished design requirements. This includes all wastes in storage orI active processing.

1. Pursuant to R447-12-54(l), the licensee is granted as exemption to R447-25-9, as it relates to land ownership
and assumption of ownership.

T. 'he maximum quantity of special nuclear material which the licensee may possess, undisposed of, at any one
time shall not exceed 350 grams of U-235.

I. Licensed material specified in Item 6.A through 6.RR shall not be placed in a disposal cell unless it has been
determined that the concentration of radionuclides is appropriately homogeneous within the physical form of
the waste. This does not pertain to structural debris superficially contaminated with licensed materials.

S. A. If a mixture of radionuclides a, b, and c are present in the waste in the concentrations C, q, and C, and
if the applicable maximum waste concentrations from Item 8 of this license are MWC,, MWq, and MWC,
respectively, then the concentration in the waste shall be limited so that the following relationship exists.

C C, C,
+ + , <1

MWC, MWCEb MWC

B. If a single radionuclide is present in the waste, the concentration shall not exceed the applicable value

I found in Item 8 of this license.

-., 'S "
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UTAH DIVISION OF RADIATION CONTROL
RADIOACTIVE MATERIAL LICENSE

SUPPLEMENTARY SHEET
License # IUT 23W00249

16. A. The licensee may receive for treatment, storage, and disposal any radioactive waste as authorized by this
license that contains hazardous constituents as permitted by the "RCRA Hazardous Waste Operations
Permit" issued by the Executive Secretary, Utah Solid and Hazardous Waste Committee and "HWSA
Permit" issued by the U.S. Environmental Protection Agency.

B. The licensee shall dispose of these wastes in the "mixed waste" disposal embankment only.

17. Sealed sources as defined in R447-12-3(64) shall not be accepted for disposal.

18. Radioactive waste containing liquid, shall not be accepted for disposal except as provided by the Ground Water
Discharge Permit, number UGW 450005, issued by the Executive Secretary of the Utah Water Quality Board.

19. The licensee shall comply with the provisions of Chapter R447-18, "Notices, Instructions and Reports to
Workers by Licensees or Registrants, Inspections" and Chapter R447-15, "Standards for Protection Against
Radiation".

!0. The licensee may transport licensed material or deliver licensed material to a carrier for transport in accorda
with thL provisions of R447-19-100 "Transportation".

1. Written procedures shall be maintained and available at the disposal facility for operations involving radioactive
materials. The procedures shall incorporate operating instructions and appropriate safety precautions for the
work. The employee training program shall include detailed review of the operating procedures applicable to
the cmployee's assignments. The requirement for written procedures shall include establishment of procedures
for conduct of the radiation safety and environmental monitoring programs, including analytical procedures and
instrument calibration requirements. Written procedures and subsequent changes to the procedure shall be
reviewed and approved by the Corporate Radiation Safety Officer and the Project Manager. At least annually.
all procedures shall be reviewed to assure continued applicability.

'2. The Corporation Radiation Safety Officer shall perform and document weekly inspections of the facility and
report any findings of non-compliance, affecting radiological safety, to the Project Manager. Items for
inspection include: operating procedures, license requirements and safety practices.

:3. The licensee shall conduct contamination surveys in accordance with Table 7.2 of the license amendment
application dated September 20, 1990.

4. The licensee shall conduct a bioassay and occupational airborne radioactive contamination monitoring prograim
in accordance with Section 7.4.8.3 of the license amendment application dated September 20, 1990.

II
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SUPPLEMENTARY SHEET
License # UT 2300249

5. The use of respirators shall be controlled by a respiratory protection program as stipulated in R447-15-103.

6. The licensee shall calibrate air sampling equipment at intervals not to exceed six months.

7. The operational environmental monitoring program shall be conducted in accordance with Section 4.5, Table
4.7 and Figure 4.6 of the license amendment application dated September 20, 1990.

8. Vel.;cles, facilities, equipment or other items for unrestricted use shall I.- L be released from the licensee's control
if contamination measurements exceed the following limits:

Nuclide'

U-nat. U-235, U-238. and associated
decay products

Transurantics, Ra-226. Ra-228. Th-230.

i Th-228. Pa-231, Ac-227. 1-12S. 1-129

Th-naL Th.232. Sr 90. Ra-223. Ra-224.
U-1232,.1-1216.1-131. 1-13.1

Beta-gamma emitters (nuclides with decay
modes other than alpha emissions or
spontaneous fission) except Sr-90 and other
noted above.

Column I
Average '"

5,000 dpm alpha/
100 cm,

100 dpm/100, cm2

1.000 Jpm/lO0 cm2

M.000 dpm beta.
gamma/100 cm2

Column 11
Maximum A4

15.000 dpm alpha/
100 cm'

300 dpm/100 cm'

3,000 dpm/l00 cm2

15.000 dpm beta-
garnma/lM0 cm'

Column II
Removable baJ

1,000 dpm alpha/
100 cm'

20 dpm/l0O cm'

200 dpm/100 cm'

1,000 dp•n beta-
ganznawIoo cm'

Where surface contamination by both aipha- and beta-gamma emining nuclides exists, the limits established for alpha- and beta-gamma trmining
nuclides should apply independenUy.

As used in this table. dpm (disintegrations per minute) .neans the rate of emission by radioactive material as determined by correcting the counts
per minute observed by an appropriate detector for background, efficiency, and geometric factors associated with the instrumentation.

Mea.urements of average contaminant should not be averaged over more than one square meter. For objects of less surface area. the average
should be derived for each rich object.

The maximum contamination level applies to an area of not more than 100 cm'.

The umxtw of removable radioactive material per 100 cm' of surface area should be determined by wiping the area with dry filter or soft
ahsrtben paper. applying moderate pressure. and assessing the amoun of nradoactive mateuial on the wipe with an appropriam insmument of
know efficiency. When removable contarinaLtion on objects of less surface rea is detemined, the peninent levels should be reducal
proponioalily and the entire surface should be wiped.

Novr&"e ind maximum radiaon levels associated with surface conmuinmtioa resulting from beta-gamma emitera shall not exceed 0.2
liftat I am and 1.0 mraddhr at I cm, respectively, measured throug not more than 7 milligrams per square centimeter of total absorber.

* 6.
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UTAH DIVISION OF RADIATION CONTROL

RADIOACTIVE MATERIAL LICENSE
SUPPLEMENTARY SHEET

License # UT 2300249

?9. A qualwely report shall be prepared by the Corporate Radiation Safety Officer for the Project Manager and
Company President evaluating employee exposures, effluent releases and environmental data to determine:

A. If there am any upward trends in personnel exposures for identifiable categories of workers or types of
operations or in effluent releases;

B. If exposures and effluents might be lowered under the concept of maintaining exposures and effluenLs as
low as reasonably achievable; and

C. If equipment for exposure and effluent control is being properly used and maintained.

W In accordance with R447-25-33. the licensee shall submit annual reports to the Division of Radiation Control
by the end of the first calendar quarer of each year for the preceding year. The reports shall include:

A. Specification of the quantity of each of the principal contaminants released to unrestricted areas in liquid
and in airborne effluents during the preceding year.

B The results of the environmental monitoring programr .

C. A summary of licensee disposal unit survey ar.J maintenance activities; and

D. A summary of the volume, radioisotopes and their activities for materials disposed of.

W I Except as provided by this condition, the licensee shall maintain the results of sampling, analyses, surveys, and
instrumenrt calibration, reports on inspections and audits, employee training records as well as any related
reviews, investigations and corrective actions, for five (5) years. The licensee shall maintain personnel exposure
records in accordance with R447-15-401.

12. Operations shall be conducted by or under the supervision of Vernon E. Andrews, Corporate Radiation Safety
Officer. or other individuals designated by the Corporate Radiation Safety Officer upon successful completion
of the licensee's training program.

13. The licensee shall staff the operations of the facility in accordance with the organization chart (Figure 8.1) of
the license amendment application dated September 20, 1990.

W. The licensee staff shall meet the qualifications as described in Section 8.2 and shall have the responsibilities as
described in Section 8.1.2 of the license amendment application dated September 20, 1990.
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UTAH DIVISION OF RADIATION CONTROL
RADIOACTIVE MATERIAL LICENSE

SUPPLEMENTARY SHEET

License # UT 2300249

i. The licensee shall not initiate disposal operations in newly excavated areas until the Division of Radiation
Control has inspected and approved the ccllVembankment liner.

i. The licensee shall provide "as built drawings" of the facility, at intervals not to exceed six (6) months.
Drawings shall be submitted by February I and August 1 of each year. The drawings shall show conditions on
the site as they existed no earlier than thiny (30) days prior to the submittal of the drawings to the Division of
Radiation Control. Drawings submitted as, "as built drawings" will be marked as such, and will be marked in
the same place on each drawing. Record drawings showing approved future designs, final or finished conditions
at the site may be included in the "as built drawings", but shall be marked as "record drawings".

I. Radioactive waste which have been off loaded shall be placed in the appropriate disposal embankment and
stored in a manner approved by the Division of Radiation Control.

I. For the purpose of this license, debris is defined as any radioactive waste for disposal other than soils.
Compactible debris is defined as: (A) having a gradation that will pass through a four inch (4") grizzly and;
(B• as having a density greater than seventy pounds per cubic foot dry weight in accordance with ASHTO T-9.9.
Contaminated mruiterials, other than soil, not meeting these criteria are defined as noncompactible debris.

!. The licensee shall place bulk radioactive materials in twelve inch (12") uncompacted lifts.

I. In-place bulk radioactive waste shall be compacted at a moisture content of zero percent (0%) to three percent
(3%) of optimum as determined by the Standard Proctor Method ASTM D-698.

I The licensee shall compact each lift to not less than ninety percent (90%) of optimum density as determined by
Standard Proctor Method ASTM D-699. Sampling points for compaction testing shall include locations
immediately adjacent to debris when debris is included in the lift.

I. All debris shall be less than ten inches (10") in at least one (1) dimension, and no longer than eight feet (8')
in any dimension.

3. The final 24 inches of the radioactive waste material embankment, within the side slopes and the top surface.
shall be free of debris.

I. A lift or any portion of a lift shall be limited to less than ten percent (10%) by volume of noncompactible debris
and the debris shall be uniformly distributed throughout the lift. However, noncompactible debris in the form
of concrete, stone or solid metal may be placed in the lift up to twenty-five percent (25%) by volume, -if the
total lift if uniformly distributed throughout the lift.I



A,,- 9'% %_,,-L "U iAugust 1989

Page 10flof 12
UTAII DIVISION OF RADIATION CONTROL
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5. The licensee shall excavate the disposal cell liner, consisting of native materials, to a depth of twenty-four inches
(24") and replace it with imported clay in six inch (6") uncompacted lifts. Each lift shall be compacted to not
less than ninety-five percent (95%) optimum density as determined by ASTM D-698 and field permeability of
1.0 x I0" cm/sec.

6. The licensee shall not place, compactible nor non-compactible debris, in the first lift.

7. The disposal cell liner and radon barrier shall be constructed with a moisture content of zero percent (0%) to
three percent (3%) of optimum moisture as determined by Standard Proctor Method ASTM D-698.

8. The licensee shall compact the radon barrier to not less than 95 percent of optimum density as determined by
Standard Proctor Method ASTM D-698 and a field permeability of 1.0 x 10" cm/sec.

9. The licensee shall record, at the time of acceptance, the date and time of day that any lift or portion of a lift
has been accepted by the licensee as finished in accordance with all specifications and license conditions.

1. The licen.see shall use rock filter zone and rock erosion barrier that has been sized and graded in accordance
with Section 3.1.1.2 and 9.2.5 of the license amendment application dated September 20, 1990.

1. The licensee shall test rock erosion barrier and filter zone rock in accordance with the provisions found in
Section 9 of the license amendment application dated September 20, 1990.

2. The licensee shall utilize a manifest ("Radioactive Waste Shipment and Disposal Record," Envirocare Form E-
100) containing the information required in R447-15-311(2) and (3) including:.

A. Specification of any solidification agents utilized;

B. Identification of wastes containing more than 0. 1% by weight of chelating agents. Chelating agents means
amine polycarboxylic acids. hydroxyl-carboxylic acids, gluconic acids and polycarboxylic acids;

C. An estimate of the weight percentage of any chelating agents in waste.

3. The licensee shall not accept radioactive waste for storage and disposal unless the licensee has received a
complete "Radioactive Waste Shipment and Disposal Record" (Form #E-100) from the shipper.

4. The licensee shall maintain copies of complete manifests or equivalent documentation until the Division of
Radiation Control authorizes their disposition.
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UTAH DIVISION OF RADIATION CONTROL
RADIOACTIVE MATERIAL LICENSE

SUPPLEMENTARY SHEET

License # UT 2300249

55. The licensee shall immediately notify the Division of Radiation Control or the Division's on-site representative
of any waste shipment where a violation of applicable regulations or license conditions has been found.

56. The licensee shall require anyone who transfers radioactive waste to the facility comply with the requirements
in R447-15-31 l(4)(a) through (h).

P7. The licensee shall acknowledge receipt of the waste within one (1) week of receipt by returning a signed copy
of the manifest or equivalent documentation to the shipper. The shipper to be notified is the licensee who last
possessed the waste and transferred the waste to the licensee. The returned copy of the manifest or equivalent
documentation shall indicate any discrepancies between materials listed on the manifest and materials received.

i8. The licensee shall notify the shipper (i.e., the generator, the collector, or processor) and the Division of
Radiation Control when any shipment or part of a shipment has not arrived within 60 days after the advance
manifest was received.

'9. The licensee shall maintain a record for each shipment of waste disposed of at the site. As a minimum, the
record shall include:

A. The. date of disposal of the waste;

B. The location of waste in the disposal site;

C. The condition of the waste packages received;

D. Any discrepancy between the waste listed on the shipment manifest or'shipping papers and the waste
received in the shipment.

E. A description of any evidence of leaking or damaged packages or radiation or contamination in excess of
applicable regulatory limits; and

D. A description of any repackaging operations of any of the waste packages in the shipment.

0. In accordance with R447-25-31 the licensee shall maintain a Utah Division of Radiation Control Surety (Trust)
Agreement adequate to fund the decommissioning and reclamation of the grounds, equipment and facilities.
These costs, identified in Section 10 of the license amendment application dated September 20, 1990, shall be
reviewed and updated annually and a report submitted to the Utah Division of Radiation Control within 60 days
after July 1. of each year. The survey arrangement shall be updated as necessary to reflect decommissioning
and reclamation costs.S
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i. Truck, railcar, waste hauling and other earth moving equipment washdown (decontamination) facilities, including
evaporation ponds, shall be controlled and fenced to prevent intrusion.

12 All burial embankments and waste storage areas, including immediately adjacent drainage structures, shall be
controlled areas, surrounded by a six foot (6') high, chain link fence, topped with twisted selvedge. All
permanent fence shall be chain link, six feet (6') high, topped with three strand barbed wire, top tension wire
and twisted selvedge.

3. The licensee shall fulfill and maintain compliance with all conditions and shall meet all compliance schedules
stipulated in the Ground Water Discharge Permit, number UGW 450005. issued by the Executive Secretary of
the Utah Water Quality Board.

4. One (1) year prior to the anticipated closure of the site, ;he licensee shall submit a final version of the site
closure, decontarmnation and decommissioning plan. As pait of this plan. the licensee shall demonstratebm
measuremeits and/or modeling that concentrations of radioactive materials which may be released to the genet
environment, after site closure, will not result in an annual dose exceeding 25 millirems to the whole body,
millirems to the thyroid, and 25 millirems to anv other oripan of any wmhir nf th,

5. Except as specifically provided otherwise by this license, the licensee shall possess and use radioactive material
described in Item 6. 7, and 8 of this license and conduct site operations in accordance with statements.
representations, operating procedures, and disposal criteria, heretofore made by the licensee or his authorized
representative in application for and subsequent to issuance of Utah Radioactive Material License No. LT
2300249 and amendments thereto.

late - "Larry"sn -F. A ro.Executive Secretary, Utah Radiation Control Board
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This plan describes the procedures for characterizing,
sampling, and accepting incoming waste at the Envirocare South
:live facility.

This plan is a requirement of Envirocare's Ground Water

)uality Discharge Permit. The plan is designed to identify and
:haracterize wastes destined for disposal at the Envirocare South
.live Facility and to ensure that wastes accepted for management
kre characterized and controlled.

Implementation of this plan will aid in ensuring that wastes
uith radioactive, organic and inorganic characteristics and
:onstituents are identified as such and are managed in a way that
Ls within the limits of the license and protective of the site
1round water.

This plan applies to the radioactive component of all waste
iestined for disposal at the Envirocare of Utah, Inc., South Clive
facility and to the chemical component of wastes destined for
Invirocare's non-RCRA facilities.

& The chemical components of wastes destined for the mixed waste
agement are accepted to the mixed waste facility according to

-. a 4 ; a .... 4 astred by the U.S. Environmental
?rotection Agency and by the Utah Division of Solid and Hazardous
fasts. Therefore, the requirements of this plan for chemical-
screening analyses do not apply to pro-shipment characterization or
:o the analysis of incoming shipments for the chemical and physical
:haracteristics of wastes destined for management as mixed waste. L
3utline of Waste Characterization Plan Procedures.

There are three critical steps that are taken during the
incoming shipment procedures.

The first is a characterization of the waste by the generator.
rhe characterization procedures are described below in the Pre-
shipment Waste Characterization Procedures of this plan.

In the second step, Envirocare will sample and analyze the
incoming waste shipments for radiological and chemical screening
analyses. The requirements for the radiological and chemical
screening analysis are outlined in the Acceptance Sampling and
Analysis Procedures of this plan.

p
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The third step is a decision to accept or reject the materiaj
following its arrival at the South Clive site. This determinatio
is made according to the Procedures for Accepting or Rejecting a
Shipment outlined below.

STEP 1 -- Pre-shipment Waste Characterization Procedures.

Prior to shipment, Envirocare must obtain a description of the
material to be managed at the Envirocare facility. This
characterization is documented using forms EC-0200 and EC-0650.
(See Exhibits 1 and 2.) The characterization of the waste includes
the following items:

- A determination by the generator that the radioactive
characteristics of the material are within those limits
outlined in the license.

- A determination by the generator that the material is not
a liquid waste and does not contain free liquids.

- A determination by the generator that the material is not
a hazardous waste' subject to RCRA regulation.
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This characterization takes place before a waste arrives at
the Envirocare facility for management. Envirocare reviews these
documents and provides a notice to the generator that the pre-
shipment waste characterization requirements of this plan have been
met by issuing a "Notice to Transport*, form EC-1800, to the
generator or owner of the waste. (See Exhibit 3.)

Should a generator or waste owner send a shipment of waste to
the Envirocare facility prior to receiving a Notice to Transport
from Envirocare, Envirocare must reject the shipment and provide
inmediate (24-hour) notice of the shipment to the Utah Division of
Radiation Control.

As part of the characterization, where possiblez, the
following analytical results must be included for each waste stream
-- Soil pH, Cyanide Reactivity, Sulfide Reactivity, TCLP (8
metals and 32 organics), Radionuclides.

Envirocare must not accept wastes for management in non-RCRA
units which are identified by generators as hazardous waste.
Wastes excluded from RCRA regulations that otherwise exhibit
hazardous waste characteristics pursuant to the regulatory levels
of the Toxicity Characteristic Leaching Procedure (TCLP, 40 CFR
261.24, Table 1) or that would otherwise be regulated as listed
RCRA wastes are referred to by Envirocare as 'exempt" waste.
Envirocare must receive a written variance on a case-by-case basis
from the Executive Secretary of the Utah Water Quality Board before
exempt waste streams can be shipped to the facility.

In addition to the informational and analytical requirements
outlined above, the generator must send a sample or a number of
samples of the waste to Envirocare during the pre-shipment
characterization period. These pre-shipment samples are to be
analyzed to establish parameter-specific incoming-shipment
acceptance tolerances for several parameters.

It is mat" tat Sme "uam do am U thmmieo to aUMa1 er to thA UmaiAeesM re"Irm
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The parameters" for the pre-shipment sample analysis are:

- Solid/Soil pH, Method EC-0700
- Paint Filter Liquids Test or visual assurance,

Method EC-0725
- Oxidizer/Reducer Test, Method EC-0750
- Cyanide/Sulfide Test, Method EC-0775
- Photoionizer "sniffer* Test, Method EC-0800
- Pyrophoricity, Method EC-1350
- Shock Sensitivity, Method EC-1375
- Air Reactivity, Method EC-1400
- Water Reactivity, Method EC-1425

When these pre-shipment sample analyses are completed, the
results and incoming-shipment tolerances are recorded on form EC-
1775, Exhibit 4. The tolerances are established according to the
ranges in Table I.

Envirocare must keep a copy of the completed forms EC-0200 and
EC-0650 and the pre-shipment analyses on form EC-1775 for a period
of five (5) years.

STEP 2 -- Acceptance Sampling and Analysis Procedures.

During the acceptance procedures for d wastc, Envirocare must
obtain samples from incoming shipments of the waste. There are two q
types of analyses to be performed on samples collected for these
procedures -- chemical screening analyses and third-party
radiologic analyses. The samples for these analyses must be
representative samples of the incoming waste material.

The radiologic analysis of samples must be completed by an
independent organization or "third party" to confirm that the waste
is within the parameters of the license. The chemical screening
analysis may be completed either by Envirocare or by an off-site
laboratory to ensure that the disposal of hazardous constituents is
controlled.

Off-site analytical laboratories used for purposes of this
plan must hold a current certification from the generator's state -
- OR -- must meet the requirements of the generator's state for
chemical or radiological laboratories -- OR -- must hold a current
certification for the applicable chemical or radiologic analytes
from the Utah Department of Health insofar as such official
certifications are given.

3 nW W sm" an ata,,w to t plain. a
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PARAMETER ACCEPTABLE TOLERANCES

Solid/Soil pH

Paint Filter Liquids Test

Oxidizer/Reducer Test

Cyanide/Sulfide Test

Photoionizer "sniffer" Test

Pyrophoricity

Shock Sensitivity

Air Reactive

Water Reactive

Range of the mean +/- 2
std. deviations of the
pre-shipment sample results

Pass paint filter or
visually assured of no
liquids

Must match initial sample
result or must be neither
oxidizer or reducer

Must match initial sample
result or be not detectable

Range from not detectable
up to mean + 2 std. dev.
or within range of 5 samples

Pass pyrophoricity

Pass shock sensitivity

Pass air reactivity

Pass water reactivity

Envirocare must take chemical-screening samples of incoming
shipments according to the frequencies outlined in the Frequency of
Analyses and Sample Collection Requirements section. Chemical-
screening sample parameters are listed below. There are two
categories of chemical-screening parameters (1) immediate and (2)
deferred.

Immediate Chemical Screening Parameters4:

- Solid/Soil pR - Paint Filter Liquids Test or vLsual assurance
- OxtdLzer/Reducer Test - Cyanide/Sulfide Test
- Photojonizer sniffer" Test - Pyrophoricity
- Shock Sensitlvity - Air Reactivity
- Water Reactivity

I El i I IE I I I I

4 Thae" az* the 6 twts u&ai 1 law a1vroc~ro' RM Veans Awtlyele Plan.
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Deferred Chemical Screening Parameters: I
- TCLP (8 Metals and 32 Organics)

The immediate chemical-screening parameters must be analyzed before
the shipment may be accepted. The deferred chemical-screening
parameters may be analyzed within the time frames established for
obtaining results outlined in Step 3. The results of these
analyses are provided on form EC-1775.

The required radiological analytical parameters from the
independent, third-party analytical laboratory are:

- Gamma scan. The laboratory must identify and quantify
each observed peak.

- Quantify each non-gamma emitting radionuclide identified
by the generator on the RSR.

Envirocare documents that the required samples for
radiological and deferred chemical-screening parameters have been
taken and that the immediate chemical-screening parameters have
been analyzed and determined to be within acceptable parameters by
signing the Radioactive Waste Shipment and Disposal form (RSR)I.
The RSR will not be signed until Envirocare has obtained the
samples for the radiological and chemical screening analyses. I
STEP 3 -- Procedures for Accepting or Rejecting a ShLpment

Envirocare must receive laboratory results within 90 days of
the applicable shipment's arrival, showing that the material was
within the parameters of the license. (When "Sr is required, the
time period is 120 days.) For the immediate chemical-screening
parameters, the results must be obtained before the shipment is
moved for further management.

Should the results from the immediate chemical-screening
parameters be beyond the tolerances, the shipment must be rejected
and Envirocare must make notice of this rejection to the generator.
Such a shipment may be accepted when a sample of the shipment is
analyzed for the characteristic in question and when that
characteristic is within the limits for non-hazardous waste.

Should the results from the independent, third-party
analytical laboratory for radiologic parameters or from the
deferred chemical screening analysis show that the waste was beyond
the limits of the license, Envirocare must follow the Contingency
Plan for Non-Conforming Results outlined below. Additionally,

5as an ia tasiet fog sabtsats of radlooute mte.
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Envirocare will not place another generator's waste on top of the
waste until the laboratory results have been received and the
results show that the waste is conforming.

This acceptance or rejection is based on the immediate
chemical-screening parameters and is documented by completing form
EC-1775. (See Exhibit 4.)

As a result of the radiological and chemical-screening
procedures taken as outlined above, Envirocare will either accept
or reject a shipment. Additionally, the following guidelines will
be used to accept or reject a shipment:

If the waste is found to contain free liquids as a result
of inspection or the Paint Filter Liquids Test, Envirocare
must either:

- reject the waste from management at the site, or

- solidify and accept or reject after a retest of the
waste for liquids as per the approved Ground-Water
Discharge Minimization and Control Plan.

Results of tests will be recorded and maintained in the site
files for a minimui period of five (5) years.

Frequency of Analyses and Sample Collection Requirements.

For ease in counting, one rail car (any tyre) will represent
100 cubic yards and one highway shipment (any type) will represent
20 cubic yards.

Radioloqical Analysis. For each waste stream, the minimum
number of samples to be analyzed for the independent, third-party
laboratory radiological analyses is:

One sample for each of the first ten (10) shipments (rail
or highway) -- OR -- One sample for each of the first 100
cubic yards (yd') up to 1,000 yd3

-- THEREAFTER --

- One sample for each additional 500 yd' following the
first ten (10) shipments or following the first 1,000 yd3

Isediate C 8ical Screenn Paraters Analysis. For each
waste stream, the minimum number of samples to be analyzed for the
immediate chemical screening parameters is:

Waste Characterization Plan -- Page 7 of 9



- One sample for each shipment (rail or highway) for the 6

first 1,000 yd3.

-- THEREAFTER --

- One sample for each set of ten (10) shipments following
the first 1,000 yd&

Deferred Cbmical Screening Parameters Analysis. For each
waste stream, the minimum number of samples to be analyzed for the
deferred chemical screening parameters is:

- One sample for the first set of ten (10) shipments (rail

or highway).

-- THEREAFTER --

- One sample for each 1,000 yd3 following the first ten
(10) shipments.

In order to collect a more representative sample for
verification of radionuclide content and deferred chemical-
screening parameters, the following procedure for sample collection
is provided according to the applicable frequencies. Although
minimum numbers of aliquots are provided, the samplers should
collect enough aliquots as appropriate to ensure that all portions
of the corresponding waste volume are represented.

Bulk Rail Shipments. The sample shall be a composite
sample consisting of six aliquots from different
locations.

Bulk Highway Shipments. The sample shall be a composite
sample consisting of two aliquots from different
locations.

20-yd' Boxes. The sample shall be a composite sample
consisting of two aliquots from different locations in
the box.

B-25 Boxes (3.5-yd3 ). The sample shall be a composite
sample consisting of one aliquot from each of six boxes.
Where there is less than six boxes, the requiremnt is a
minimum of 6 aliquots different locations ensuring that
at least one aliquot is taken from each box.

Drums, Barrels and Smaller Containers (Drums). The
sample shall be a composite sample consisting of one
aliquot from each drum. Where the shipment contains more 6
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than six drums, a total of six aliquots will be taken
from different drums to form the composite sample.

Contingency Plan for Non-Conforming Results

If the results from the independent, third-party
laboratory or from the deferred chemical screening parameters
analysis show that the waste is beyond the limits of the
license, Envirocare must follow the procedure below:

(1) Within 24 hours of discovering that non-conforming
material had been disposed, Envirocare must notify the
Utah Division of Water Pollution Control of the
situation.

(2) Within 7 calendar days of the notice, Envirocare must
provide the Utah Division of Water Pollution Control with
a written description of the situation. The following
information must be included in the written description:

- Name of Generator
- Name of Non-Conforming Waste Stream
- Amount of Non-Conforming Disposed Waste
- Location of Non-Conforming Waste in

the Disposal Cell
- Date Non-Conforming Waste was Accepted
- Date Non-Conforming Waste was Placed in

Disposal Cell
- Description of Waste Placed on and Around

Non-Conforming Waste

Mon-Conforming Haste is a waste that (1) exceeds the limits of the
radioactive material disposal license or (2) exhibits hazardous
waste characteristics and which has not been granted a case-by-case
variance as an exempt material to the prohibLted waste requirements
of Part I D 6 of the permit by the xecutive Secretary of the Utah
Water Quality Board, prior to shipment of the waste to the
facility.
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WASTE NAME: Each waste stream must have a separate form completed.
Enter here the descriptive name of the waste stream. I
NAME AND FIRM OF PERSON COMPLETING FORM:
TITLE:
PHONE: Self-explanatory; this person may be a consultant; however,
the generator must sign the form.

1. GENERATOR INFORMATION: This information pertains to the
original generator of the waste and to the location where the waste
was generated. Where the generator is not the person completing
the form, a contact person for the generator must be provided.

2. ADDITIONAL REMARKS OR DESCRIPTIONS: Use as necessary.

3. WASTE STREAM INFORMATION: Each waste stream requires, as a
minimum, gamma spectral analysis for all naturally occurring and
all manmade radionuclides. In the waste stream is known to contain
radionuclides which cannot be readily quantitated by gamma spectral
analysis - for example, Sr-90 or Th-232 - it must also be analyzed
by radiochemical analysis for the radionuclides expected.

Envirocare's license permits acceptance of several
radionuclides in equilibrium with their daughter products. For
Th-232 ,Ra-226 and Ru-106 it is not necessary to report the
concentrations of their daughters. If Ra-228 is present in
equilibrium with its daughters they need not be reported; however,
if the daughters are not in equilibrium with the Ra-228 and the I
concentration limits for freshly separated Ra-228 or at 1 or 5
years is to be used, the daughter concentrations determined from
gamma spectroscopy must also be listed.

Uranium is acceptable, at appropriate concentrations, in
several forms. Natural uranium should be analyzed and reported
only as U-Nat - not as U-234, U-235 and U-238. Depleted uranium
should be reported as the total uranium activity concentration as
DU or U-Dep. Because DU contains some of all the original uranium
isotopes, the analysis should reflect the total activity of the
three nuclides. If the waste is known to contain natural uranium
(U-Nat) it should be analyzed by an appropriate method - such as
fluorometry - and reported accordingly.

only a few nuclides are listed in item 3 for examples. use
the blank line or an additional page, properly identified as such,
to list additional nuclide information. If you have any questions,
please contact Envirocare prior to sample analysis.

4. LICENSED MATERIAL: Self-explanatory

5. RESULTS PROVIDED: A copy of the laboratory results must
accompany this form for Envirocare's evaluation.

GENERATOR'S CERTIFICATION OF WASTE: This form must be signed by

information provided.

11
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INSTRUCTIONS FOR FORM EC-0200
LOW ACTIVITY WASTE PROFILE RECORD

PURPOSE. The Low Activity Waste Profile Record provides certified documentation
from the generator of the properties of the waste to be disposed of at
Envirocare. This information is very important -- not only for waste management
purposes but also for compliance with the waste analysis plans in Envirocare's
licenses and permits, and for references in the disposal agreement or contract.
Therefore, please fill out Form EC-0200 as completely as possible.

IN COMPLETING THE FORM, IT IS VERY IMPORTANT THAT &" APPLICABLE ASPECTS
OF THE WASTE IN TERMS OF WHETHER THE WASTE WOULD BE CONSIDERED A HAZARDOUS WASTE
AS DEFINED BY 40 CFR 261. (See the instruction - Item Number 7.)

SIGNATORY REQUIREMENTS. After completion of Forn. -C-0200, the generator of the
waste must sign and initial the form in the spaces provided. The person who
signs as the generator should have signature approval for the organization and
should have overall responsibility for the management of the waste in question.
Although the generator may enlist the help of brokers, consultants or others
outside of the generator's organization, it is the generator who must sign and
initial the completed form -- even when the waste has been manifested and
transported to a permitted storage facility at a different location. The purpose
of initialing each page of the form is to document that the generator has
reviewed the requirements of the form and the responses provided for completion.

CERTIFYING SIGNATURE. The signature of the generator at the bottom of the first
page of the form corresponds to the form and to the certifications preceding the
signature. Before signing the completed form, the generator should read and
understand these certifications.

ITEMS NOT APPLICABLE. When an item in the form is not applicable, the generator
should place N/A or a similar expression as a response. Additionally, for items
not applicable, an explanation of the non-applicability should be provided or
justified in the description in Item Ntumber 7 on page 2 of the form.

•*0*00 INSTRUCTIONS FOR PAGE I OF EC-0200

DATE OF COMPLETION, ORIGINAL SUBMISSION (Y/N), REVISION NUMBER. These items help
differentiate final and draft versions. Additionally, if the -aste stream is to
arrive at Envirocare over a period of one year or more, as: a requirement of
Envý.rocare's permit, soon after the anniversary date of the first shipment, the
generator will need to update form EC-0200. The update may be a letter of
update or a renewed profiling of the waste.

Letter of Update. This letter is a written statement to Envirocare to the
effect that the previously-submitted Low Activity Waste Profile Record is
still representative of the waste, that the process generating the waste
has not changed, and that the Low Activity Waste Profile Record is still
representative of the generator's waste.

Renewed Profiling of the Waste. A renewed rrofiling of the waste means
that the a new Low Activity Waste Profile Record is completed for the
waste, new analytical results are provided with the Low Activity Waste
Profile Record, five new pre-shipment samples are sent to the facility for
analysis, and new incoming-shipmnt tolerances are established.
Additionally, the generator must submit to Envirocare a renewed profiling
in the following circumstances:

1. When the process generating the waste has changed.

2. When Envirocare has reason to suspect that the process
generating the waste has changed.

Pagw 1 of 2



NAME, TITLE AND FIRM OF PERSON COMPLETING FORM. This item should reflect such
information for the person providing the information for the form. This person
may be a consultant. However, the generator is the one to sign and initial the
form.

ITEM NUMBER I -- GENERATOR INFORMATION. This information is applicable to the
initial generator of the waste and to the location that the waste was generated.
Where the generator is not the person completing the form, a contact person for
the generator must be provided. If the waste has been moved from the location
of generation, the waste's current location must also be provided in the
description in Item Number 7 on page 2 of the form.

,.F4 . . ." ...- iroca.re with
general information about the waste. The name of the waste provided in this
space should be the name which will be used to refer to the waste in
conversations and correspondence between Envirocare and the generator or others.
The name should be as concise as possible, descriptive of the waste and
recognizable to the generator. Envirocare will be using this waste name to refer
to this waste. General information as to the waste's color and any distinctive
odors should also be provided, where applicable. The total amount of waste to
be delivered to Envirocare should be estimated or stated as part of the waste
stream information. Unless otherwise specified, the contract refers to this
amount of waste as the amount of waste specified for the disposal contract, so
this amount can be important.

ITEM NUMBER 3 -- WASTE PHYSICAL PROPERTIES. Place an IX" or otherwise indicate
which of these categories most accurately describes the waste stream.

ITEM NUMBER 4 -- DENSITY. Please provide the value or an estimate for the
density of the waste. This value may be provided as a result of analysis or
through knowledge of the waste. Also, circle the appropriate dimensions. (S.G.
is for specific gravity where water at 40C is 1 g/ml.)

ITEM NUMBER 5 -- IGNITABILITY. Please indicate the flash point, if applicable,
of the waste. Also indicate whether the waste is an oxidizer as defined by 40
CFR 261.21(a)(4).

ITEM NUMBER 6 -- CHEMICAL COMPOSITION. Many generators know the composition of
their waste through material balance knowledge, analysis, inherent composition
or otherwise. Where chemicals or constituents of the waste is known, please
indicate the component and its concentration.

This space is also appropriate for estimates of composition (e.g. 98% soil
and debris). It is not required to conduct additional analyses of the waste
solely to complete this item.

Knowledge of the waste may be used or chemical composition may be addressed
in the description of the waste in Item Number 7 on page 2 of the form. However,
where concentrations of constituents are known, please provide this information
in this item.

Pes2 t• S )J
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INSTRUCTIONS FOR PAGE 2 OF EC-0200

ITEM NUMBER 7 -- DESCRIPTION OF THE WASTE. In this item, the generator is to
provide a comprehensive description of the waste along with explanations and
justifications of other responses provided in the form. The generator should
fully describe the waste as instructed.

Additionally, any other items in the form determined to be non-applicable
or otherwise incompletely described should be fully justified or described in
Item Number 7. Many of the items in the form direct that additional descriptions
be provided in Item Number 7, including an explanation of any item marked "Y" in
Items 10, 11, or 12, and any item without a corresponding laboratory analysis in
Item 15.

A detailed visual description of the waste is to be provided in this item so that
any portion of the waste stream in a shipment which is visually inspected at
Envirocare's site during the required incoming-shipment procedures may have a
corresponding description reflected in this item. If such description is not
provided, the shipment may be rejected.

Often, a generator will need to use additional space or will need to attach
additional material, lists, stfety sheets, analytical results, etc., to provide
this comprehensive description of the waste and its history.

Where the results of analyses provided with the form indicate the
possibility of any EPA Hazardous Waste Codes or Numbers, the generator should
explain why the Codes or Numbers are or are not applicable. Where the
regulations provide an exclusion or exemption for the waste, the generator should
explain that the exclusion or exemption Is applicable to the waste and cite the
regulation.

****- VERY IMPORTANT . Any applicable EPA Hazardous Waste Codes or
Numbers should be listed in the space provided. Should the waste contain any
additional hazardous constituents or chemicals beyond those for which the
generator has determined that EPA Hazardous Waste Numbers or Codes are
applicable, please provide or attach a justification or a determination as to the
generator's decision that such numbers or codes are not applicable. For example,
if a waste is analyzed to contain trace quantities of benzene, and if the
generator determines the waste to have EPA Hazardous Waste Numbers or Codes other
than those applicable to benzene (i.e., U019, D018, and/or FOOS), then the
generator should provide a corresponding justification or statement as to why any
of the benzene-related codes or numbers are not applicable.

Therefore, a discussion should be provided which addresses all hazardous
waste constituents including their concentrations, how they became a constituent
in the waste, their use elsewhere in the generator's operations, whether and why
the generator determines to categorize (or not categorize) any corresponding EPA
Hazardous Waste Number or Code for the constituent.

ITEM NUMBER 8 -- ANALYTICAL RESULTS FOR CHARACTERISTIC HEAVY METALS. The
generator should provide the results of total or TCLP heavy metals analyses in
the appropriate spaces.

ITEM NUMBER 9 -- OTHER POSSIBLE CHEMICAL COMPONENTS OR HAZARDOUS WASTE
CHARACTERISTICS. This item requires the generator to perform a checklist of
known or possible components of the waste. Although a laboratory analysis is not
required for each element in this item, the person completing this item should
complete an appropriate level of research to determine whether the element in
question is associated (commingled, mixed, contaminated, derived from, wasted to,
or otherwise) with this waste.
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While completing this item, file reviews of operations associated with the
waste, review of analytical results of samples of the waste, and interviews of I
individuals who have managed those operations, analyses or the generation of this
waste should be made. Where known or possible association or composition with
regard to these elements can be made, the response should be checked or under the
"Y" column and an explanation of this indication should be made as part of the
description in Item Number 7 on page 2 of the form.

If, as a result of this exercise, additional known or possible chemical
components are identified, those should be noted and described in Item Number 7.

***** . INSTRUCTIONS FOR PAGE 3 OF EC-0200 **

ITEM NUMBERS 10, 11, AND 12 -- HISTORY OF WASTE SINCE GENERATION. The completion
of these items helps Envirocare to better determine and understand the waste and
its history. It is very important that wastes that have been transported or
manifested from their initial generation location be noted as such in the
responses to these questions. These questions will help to determine the extent
of the applicable EPA Hazardous Waste Codes or Numbers for the waste.

ITEM NUMBER 13 -- SAMPLE OF WASTE TO ENVIROCARE. For the 2 or more
representative samples, please send samples that separately represent the
diversity, possible extremes, and average of the waste stream. These samples
will be analyzed for the 10 incoming-shipment parameters for which samples of the
Incoming-shipments of this waste will be analyzed. The 10 incoming-shipment
parameters are the following:

Solid/Soil pH
Paint Filter Liquid Test or visual assurance
Oxidizer/Reducer Test
Cyanide Test
Sulfide Test
Photoionizer "sniffer" Test
Pyrophoricity
Air Reactivity
Water Reactivity
Shock Sensitivity

Results of the on-site analyses of the preliminary samples will be used to
establish the range of tolerances for the results of analyses of samples from the
incoming shipments. Therefore, if a shipment of the waste stream arrives and the
results of an analysis of that sample is beyond this range, the shipment may be
rejected or an additional Low-Activity Waste Profile Record fbrm EC-0200 may be
required to be completed before the waste may be accepted. THIS ISSUE IS VERY
IMPORTANT since the delay required to obtain samples and analytical results to
fully correct the problem may take weeks and may necessitate a return of the
shipment to the shipper.

ITEM NUMBER 14 -- CHEMICAL LABORATORY ANALYSES. Item Number 14 provides a
reminder and caution to the generator as to the issue of certified laboratories.
Please read and understand these items.

II

Page 4 of S 2
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ITEM NUMBER 15 -- REQUIRED CHEMICAL LABORATORY ANALYSIS CHECKLIST. Sample
results for a tJJ, TCLP analysis (metals, organics, volatiles, semi-volatiles,
herbicides and pesticides -- D004 through D043) of the waste must be submitted
to complete this form.

8 METALS (DO04-DO11): D004 Arsenic (As), D005 Barium (Ba),
DO07 Chromium (Cr), D008 Lead (Pb),
D010 Selenium (Se), and DOll Silver

D006 Cadmium (Cd),
D009 Mercury (Hg),
(Ag)

32 ORGANICS: (D012 - D043) May be generally categorized as follows (some
categories overlap, others may fit another category than listed below or in the
list following Item 9 of the form):

HERBICIDES AND PESTICIDES: (DO12 - D017, D020, AND D031)

D012
D014
D016
D017
D020
D031

Endrin, D013 Lindane,
Methoxychlor, D015 Toxaphene,
2,4-D (2,4-Dichlorophenoxyacetic acid),

2,4,5-TP (2,4,5-Trichlorophenoxypropionic
Ch lordane,
Heptachlor (and its epoxide).

acid),

VOLATILES: (D018, D019, D021, D022, D027, D028, D029, D033, D035, D038,
D039, D040, D043)

Do18
D021
D027
D029
D035
D039
D043

Benzene,
Chlorobenzene,
1,4-Dichlorobenzene,
1,1-Dichloroethylene,
Methyl Ethyl Ketone,
Tetrachloroethylene,
Vinyl Chloride.

D019
0022

D028
D033
D038
D040

Carbon Tetrachloride,
Chloroform,
1,2-Dichloroethane,
Hexachlorobutadiene,
Pyridine,
Trichloroethylene,

SEMI-VOLATILES: (D023, D024, D025, D026, D030, D032, D033, D034, D036,
D037, D038, D041, D042)

D023
D025
D030
D032
D034
D037
0041

o-Cresol,
p-Cresol,
2,4-Dinitrotoluene,
Hexachlorobenzene,
Hexachloroethane,
Pentachlorophenol,
2,4,5-Trichlorophenol,

D024 m-Cresol,
D026 Cresols,

D033 Hexachlorobutadiene,
D036 Nitrobenzene,
D038 Pyridine
D042 2,4,6-Trichlorophenol.

Where a parameter or class of analysis does not apply, an indication of
non-applicability should be made vfith a corresponding justification in Item
Number 7 on page 2. However, it should be noted that, in most instances,
analytical results for 15A, 158, 1SC, and 15D are required. Where such analyses
are not available are not applicable, a waiver approval from the Utah Board of
Water Quality is required prior for Envirocare to be able to accept the waste.

All analytical results should be submitted with the completed form.

Please read the caution which addresses Utah-certified laboratories and in
Item Number 14. There are additional quality-assurance package requirements for
data from other-than-Utah-certified laboratories.

Please address all items by attaching analytical results or by providing
an appropriate justification for non-applicability in Item Number 7 on :.age 2.

\ Page 5 of S
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NOTICE TO TRANSPORT
(EC-1800)

Envirocare has reviewed completed forms EC-0200 and EC-0650. Based
on our review of the information and certifications provided in
those forms, Envirocare hereby issues notice that the following
waste may be scheduled for transport and delivery to the Envirocare
South Clive facility.

Contaminated Soil/ Debris

WASTE NAME

Texas Instruments

G EN ERATOR 7

Signature Date

E
NOTICE: Transport and delivery of the material are to be done in accordance with a signed
Disposal Agreement. Approved Radioactive Waste Shipment and Disposal Record forms
(RSR's) must accompany the shipment(s). Upon arrival at the facility, the shipment will be
made subject to incoming-shipment procedures and may be accepted or rejected by Envirocare
for management at the facility.

I

/



INSTRUMENTS

October 1, 1992

Ms. Susan Rice
ENVIROCARE OF UTAH, INC.
215 S. State Street
Suite 1160
Salt Lake City, Utah 84 111

Dear Ms. Rice:

Please find attached the waste profile sheets and associated analytical results to
describe the contaminated soil and debris which originated at the property of
Texas Instruments Incorporated (TI) in Attleboro, Massachusetts.

Forms EC-0200, EC-0500, and EC-0650 were completed as requested. The
chemical and physical characteristics were analyzed by a laboratory certified in
the State of Utah. The radiological a .alyses were performed by a certified lab for
such services.

Please feel free to call me if there are any
material.

S erelyr,

Etal Engineering Manager

MJE/la

Enclosures

questions about these forms or the

UM" MiTNXASMVS WCMMT e 34 P~T UIPWT 0 ArTLANGM. #AA GO=

9C4eMU 0 M~EN 2106M 0 CAME 1V4S
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LOW-ACTJV rY WASME PROFILE RECORD of I It". #%4

W.C4210

Date of Capsto Septembier 22,r 1992

ami, Title end Fits of Person cowtuing Ions: 4idimel J. Elliott

Manager, Entvironm~ental Dept., Texas Instr~uments

raw. 01111111110 188111

Orillnale| kIusio (l) N

Phane 0 (508) 699-1809

Genretor* of solid wast. wre roqired to determine ither their motes are huaardu mate a defined by 40
CFI 261. Pleaeg cg4et# a copy of this form for each waste to provide the Inforution an sWich this
daterminatiE, to based. Should you have any questonst dtile copleting this form, contact Erwlrocare at (601)
$32-1330. WASTES CANNOT 8e ACCEPTED AT ENVIROCARE OF UTAH UNLESS TIS FOM 1 COMPLETED. If
a category does not aoply. please indicate.

1. GENERATOR INFORMATION 3. WASTE PHYSICAL PROPERTIES

EPA 10 MAD007325814

nwa s1 F Irm Texas Instruments Incorporated

-- Liquid

09jge
X Solid

Poiiier/Diuat

LOCation 34 Forest Street

Attleboro, MA 02703

4. DENSITY (Irdicate diinminsw)

1. 51g/cc .. . tb.Ift' KB/nW

(508) 699-1809

Pia I ing Adres Sam

fire Contact iMke Elliott

S. IGMYTASIUTY c.La CPUk 262.21(aIC2J.43.)

Flieh Point ) 160' F Of Oc

Oxidizer(s) V 0

6. CHEMICAL COMPOSITION (List known
chemical or other constituents and circle
the 1Li cable concentration dimsesio-4.)

manager, En'.ironl-ental Eng. Cham€cat C¢onrioae t Concentrat i on
Title

Phone
(508) 699-1809 Please see attached

analysis.
z goF

2. WASTE STREAM INFORMATION

waste uV Uranium containination
(soil 3Ml mrl5as

_____ _____ _____ ___

____ ___ ____ ___ _ I ppm

Color b j3. I Odor rfJne , e

G, erarrtion Nate or Total Amouit 40,000-60,000 cu. ft.

GENERATOR'S CERTIFICATION OF NON-HAZARDOUS WASTE: As the generator of this waste, I certify to
rivirocare of Utah, Inc., that the statments sub in this LAIV Wuste Profile hacord ore coiplete. true a"d

correct to the best of wy knowledge. I further certify ad warrant to Envirocare of Utah, Inc., that the waste
ropresented in this uAu Vaste Profile lecord is not a hatardwa mste as defined by 40 CFP 261. I believ the
results reaported herein to be representative of the waste. Where the inforeation provided herein is based Vpon
generator's (certifierls) knowledge. I have included or attached all of the doctumntation "rd descriptions on
tAlfil that kJ1wledge i• based. . /

I,
K d~LJ .3~: Title ,- • DateGonerator's Sirnsture

'aim fme dk.aoe oh ernamaa0, Rksbhaud Sadtow-
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Low-ctivity Wate Profits Iecord-IC-OZO-2

47. DES~WTIOW OF WASTE (Griefly decrlbe the ,unte. Ina|lo a dmcriptIon of the praees in dwhIdU
it wse gnerated. List the chemlcals and Imterials usd In or emiqled with the Wiste. List mW
assciated PA Uazardous Wte Nuiore a•d eM of the applicabe OItOAlam. dulisting or esa mpx ens.
attach any preduct Information eor aterist Safety Date Sheets for the products from which the ite Is
derived.)

Uranium contaminated soils and debris material generated during

D and D of facility. Material recovered as part of site

reiediation.

EPA Natardous Waste Number(s) None

8. TOXICITY CHARACTERISTIC FOR HEAVY METALS (Indicate Toxicity Cheracteristic (TCLPj concentrations
in gl/titer in the extract.) tq/IL

Arsenic ND

Barium ND

admium ND

Chromium ND

Load ND

Nercury ND_____

Selenium ND

Silver ND
I

i
9. OTHER POSSIBLE CHEMICAL COMPONENTS/CHARACTERIST1CS

Cyvan ides

Pest ic ides

Eaptouives

orgaics

Ignitable

An~tisony

wicket

vanadiumn

OTCLP Valtilttt

(V) (U)

X

X

X

X

X

X

y

(y) (U)

ful fde --d.

Nerbicide. ___

Pyroihorics __ __

Pheowlics _ .

Corrosive __

Beryllium - __ X

Strontiu m X

Zinc X

49TCLP Organics X

0Di sEIt

PCIS

Solvents

Infectiou

eoasetIvwe

Coper

ihaltisa

Alcohol$

e'.1O.P Smalivoletiles

CTXU

x

X

_X_~

x
x
X
X

*TCLP VoteaIles include benzene, carbon tetrachloride, chlorobenigo, chloroform, 1,2-dichloroethane, 1,1-
dichloroethytene. methyl ethyl ketone, tetrachloroothylene. trichloroethytine, vinyl chloride.

*TCLP Oreanics include 2,4-O, heptachtor hydroaide, pyridine, 2,4,S-TP (Slive).

*e*TCLP SmiS-volatiles include chlordanw, o-creso|, .- cresot, p-creoL, cresol, 1,4-dichloroblantene, 2,-
dinitroteluene, lndrin, heptachlor, boxachtoraler tene, hexachltorautadisne, heaschloroethene, lindene, 4
mothoxychlor, nitrehmbenne, pentachltropheno., tozqamne, Z,4,S-trichsloto • l. 2,4,6-tricktoraphenol.

(NOTE: ATTACK RIESTS IRON LASOATOIIT ANALYSES. KATERIAL SAFETY DATA SMEETS, ALL OTNEI AOITIONIAL IFOtNATIO•
AUO cCTIUIJATIONS Of ADM 0ESCRIPTIIOS.)

Initiate

I
\



'~disposal of hazardosA wasto defined by 40 CFI 261?

SAMPLES OF WASTE TO ENVIROCARE

is. X P seend g to nmore reeentatveample0 of yew waet to IWdrocer. These sampies Witl
used to establish the wast'es incoming shipment acceptance permter tolerances and my be
analyzed for additienal peramtems. Send at least 1-kg. (2-lb.) for each sample in an air-
tight clean glass container to:

Envirocare of Utah, Inc.
215 South State Street
Suite 1160
Sait Lake City, Utah 84111

14. CHEMICALLABORATORYANALYSES. Although Invirocare does not require results frame Utah-certified
laboratory, generator is cautioned as follow:

a. Utah Cerfiled or EPA CLP Laborsaode. burin# the process of appealing a notice of violetion or other
enforcnmrnt actions, the Utah Depertmnt of Envirornental Ouslity will MI admit laboratory date Ahich
is not free a Utah-certified laboratory. Utah certlfication is obtained thrmogh the Utah koremi of
Laboratory Iprovemmt (8011 S64-6400.

b. Utah CetifMation Is Peeameter.Spoelfl. Laboratories are certified by peraeter. One should not
assue that every result from a 'Rtah-certified laboratory is acceptable for a compliance appeal. A
laboratory may certify for sem peramters an not for others. It is a good practice to check with a
laboratory to ensure parameter certification. A taboratory's certification is dy Ic. A laboratory
my lose certification or may not renoe their certification for parameters free one cmptiwne period
to the next.

c. Approved Semlpng. For all sampling, the anelyticat mothed's sopling procedures ant be followed.

d. Genetom Detenn WhetheraWooes kHazardosus. The reqliresents of 40 CFl 262.11 state that it
is the generator's responsibil Ity to determine hAether his(her) waste is hazardous. This determination
"ust be made by the generator.

o. Ganeistooe Waste may be Sampled st the Disposal Faedt by IEnv .n a Ire byb wnmmental Reguleto.
Should the results of subsequient analysis of a waste show that the waste is hazardous for additional
EPA haaardous waste rers and corre poding trestment standards thich were not identified by the
generator, then the waste my be rmeed, refused, and my be retiom to the generator pursuant to the
term of the dispoal egremnt.

f. EnvI[tboao Asapta Wedst Accordig to a Waste Charecteiketom Pion. Envirocare does not assune oraesepi may beenelity bweaed en the goneover by low ordiw disposal seemw .

I3. REQUIRE LABORATORY WASTE ANALYSES AND CHECKLIST. 6enerater not ekit results of analyses
of saples of the waste. eisults ore required from a qualified laboratory for the following analytical
parmaters unless nonappLicabitity of the anatysis for the waste can be stated ard justified in
attached statemnts or In Y. above. Attach tll analytical results and 1/K doC sntation. ICAUTiON:
PRIOR TO AMRANNG FOR LABORATORY ANALYSES. RIW011 TO 14 REGARDING UTAH-CMTIFIED AND EPA
CLP LAIORATORES.)

X
A. Touicity Characteristic Leaching Procedure (TCLP) from 40 CFI 21 Appendx I for 8

metals nd 32 organic analysis.
X

0. Soil p1 and Paint Filter Liquids Test. SW-846 Methods 90.5 and 9093, respectively.

X C. Test Nethod (fram SV-946 Chapter 7) to etermine Pydrogen Cyanide Released ;ram
uastes.

X. Test Nethod (from SW-IA Ctapter 7) to Metersine Rydrogen Sulfide Ueleassad from
Wastes.

6. Other analyses may be required after Envirocare has reviewed this do~ment. These my
/ ,ine4ude results of other S11-846 ansalytical methods.



PHYSICAL PROPERTIES EVALUATION .# I". 1"t

FOR DISPOSAL AT THE VIROCARE OF UTAH FACILITT
(IC-O500) (am. adr 1m0

Sep• 22, 1992
M"cns or004 issuedby t

a~ m* &Mfim UP "220 aOWI nm a Kid-ael J. EMlott

v.Enio a Egineering Manager (508) 699-1809

to order to comply withb anvirocare's radioactive Iatarlal disposal license 12300249 Loomed by the
Utah Bureau of Sadiation Control, avirocare requLre gsnozators to provide the follovLwa pblyLsal
properties Lntoruation. Should you have any questions while completing this form, eoatect
Ravlrocarels Vice President of Operations st (0011 5S2-1330. ULM CAM a •F AT &v yC0.&ss
4W MWU mumn =1 MO is COMAU AND A £iWhi or M .Ma SMUMM..

t. am numonTIWa 4. inAL CIRAAC .EREICS (0 of each)

ms of rim Texas Instruments Incorporated... ft l lo Suildlg OSabreL

Locatos 34 Forest Street 2Q e ------ Pipe Scale

Tail ings 20% Process Waste
Attleboro, MA 02703 - Concrete Plastic/mes

(508) 699-18C9 9. M oW 5A1u1 (eae
indicate the percentage of the

Material that would pass through the
Meiling Address Same following si$ea of acrees.)

12- 80 4

rMr contact Michael J. Elliott 4. 80
Cotat- 80

lttle Environmental Engineering ' I,4- 50 4

Phone (508) 699-1809 1,40" S I

1/200- 0 1
2. mott Coti 6. TR/UMSP061WICm E B (Please3.indicate the optionie) for delivery

OptLmum moisture Contents 8.8 • to the sIte. Cheek all that apply.)
jUse Outhod ASTH D-698)

Average moisture Contnt 9.70 Highway R

Moisture Content mangee 9.23-10.16 4 I-12 bazes _X. S-2l Slozes

sulk Shipment X Gondola

3. SAMt OF W MU (Plsses @end a )-gallon sample - 5S-4a1. Dr __ Sags
of the vaste material to Uavlrocare of Utah. Inc. (ISpecify)

X Smple has be seant Other _

(spec iy)
7. DUSCh.J.MICE OW 3U (Please describe the waste In the space below with respect to its

physical oompoeition and characteristics. Nate any item of conceur.)

Solids, soils, and debris. Solids and debris oonsists of graphite

crucibles, netal trimmings, and scrap metal (i.e. exhaust duct work)

GENIRUATOM'S CRIZTIVICA2IC OF VASTS. As the generator of this waste, I certify to Invirocare of Utah
that the Information provided on this torm is complete, true anC correct to thm beat of my knowledge.
I believe the results reported herela and the sample provided to Invirocare of Utah, Inc., to be
representative of the waste material. "

Signature for above certification ",.L < ~~i~. OT(4./' • •" " •"'"
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RUDIOLGXCAL EVALUATON .#I I""M" "

FOR DISPOSAL AT T33 ZNVIROCMRZ OF UTAN ]FACZLITY
(EC-0650) (Rev. March 1q92)

Wasti UM Contamiated soil DATE OF caOfI: S 22, 1992
debris' ad astr il -

XM AND FUti oF ,ts cUULET FMO: Michael J. Elliott - Texas Instrunents Incorporated
ti LI: Evirounmmtal Engineering Manager PHONE: (508) 699-1609

In order to cply twith (viroeIre's UOW license IU30OZ49 issued by the State Of Utah Department of
Envirwomntat Ouality, Division of Radiation Control, Envirocare reqjires generators to provide the following
radielogicalt lnformalon. Should y'u have any questions whlle cmptating this form, contact Ervirocare's
Radiation Safety Officer at (601) 5s2-1330. WASTE CANNOT BE ACCWTED AT ENVIROCARE OF UTAH UNLESS
THIS FORM iS COMPLETED AND A LABORATORY ANALYSIS IS SUBMITTED.

1. GENERATOR INFORMATION

CPA I0 0 W 007325814

3. WASTE STREAM INFORMATION For each
radioactive isotope associated with the waste,
please list the fottowine Information (use
edditional copies of this fore if necessary.)

NME OF F IRN Texas Instruments Incorporated

LOCAT ION

PHONEE

Attleboro, MA 02703

(508) 699-1809

ISOTOP1S 1W'GHT
PERCENT

a. Ita-2?6

b. IA-Z28

c. U*Uat

d. OU

CONCENTRATION
PCi ig

MAILING AORESS 34 Forest Street
Attleboro, MA 02703

I If% CONTACT Michael J. Elliott

TITLE Environmental Eng. Mgr.

PHONE (508) 699-1809

2. ADDITIONAL REMARKS OR DESCRIPTIONS.

None.

UCNEUaAcI h aemteillse o nhe neatv ulerRgltr

0. Th-Z32

f. Th-23O

0.28U
h . 235U

2000

100

234U

Tota lUAvg.
k. ange f U

1000

3000

30-10,000

I

5.~M

UICE]MED MATERIAL is the wesmasterarlt listed or Included an an active Nluclear Regulatory
Comission or Agreemnt State license? (Please circle)

RESULTS PROVIDED. Are the laboratory results attached to this form?

tI! GENERATOR'S CERTIFICATION OF WASTE: As generator of this waste, I certify to Invirocsre of Utah that the
informtion provided on this form is coniete, true and correct to the best of mi knowledge. I believe the
results reported herein to be representative of the waste.,

Generator's Signature for certification 41 o Date . -•i_ý ( .

.1'~ /7------ /
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XMZOSGCA DIPOA MUAZOW p. W4 gtv
ym D HISL " s M IROCAAS o1w MAN YnCIIxr

(30050)(P*V. March 1992)

mul a" S oeiiae soil Mf W coma 1t 22, l9"2
11 . 111111 9PJSIA ImlftoFM Kicti. j. Elliott - Toma lnstriment~s, IncorporCated

D , wizoeumntal bqineerinq MmWna (508) M9-1600

on ~~ to gopy viah 14wivggore'g 1 If"~o NZWOM4 Issm by the State Of Utah Deperamen of
be'vrummantat empity, fivision of Rudiation Catow#4 minvrecare raiules, gorvestes to provide the following
vadiloqigal information. thAd vhW, bom A igmotiarm she 600etin this rem, contact Er'vluegare's
Beisiotn Sfety 0ff Lw a: (85) 533.13. WASTE CANNOT Ut ACCOMEAT VIM OCARE OF UTAH WOLIss
THIS FORM IS COMIPLETED AND A LABORATOAY A19ALYSIS IS SUMNMTE.

I1. GOOMUTOR INOATIOIE

IpA 19 M=0O73258l4

3. WASE STREIA WOW11111ATION for oa0
eadiestivo imsepa Sasoiated with the not@,
p1 one list the fotallqii Infrmation (wse
s~itiewl copies of this form If rocussary.j

"M F IItoTexas Inst~nxznt~s Incorporated

LOCAI ICU Attleboro, MA 02703
VISCIENT

b. 114-

C. U*Uat

wCCCut* IIAI
5P'I9

(508) 699-1809 I
SAtLtro WGIss 34

Attleboro, M
Forest St.reet
02703 d.. vu

0. IbDIii Ii IN$ac Michael K1= . Elliott

1110 wniroimWInta , *

,sm (ON) 699-160

2. ADOITIONAL REMARIISI OR 04SCAIPTIOS.
woe.

U.

I.

ft.=@

23SU

2 Range 0. 5- 1
.,, 1.7, Range 0.5-11

2000

100h. 2350

234Ul

Tbta I U Avg.

~.Th-228

jOGO

3000

30-10,005g
2.6Rage0.5-24

'0.
Cfgoinissa"o Ayment state 11ww.? (Pt.... circle)

RESULTS PROVIDED. Are the lafatory iresults atiac.ed to this ft'.'

I

i. GENERATOR'SCEPTIVICATI1ONOP WASTE: As gunerator of ftis wste, I eeftifyitobwirmavo of Utah that the
lntfstmatio prvided an i lawor Is Iemtot, tim &W wcrect to Me best of or knowledge. I botieve the
results reported Sersto to #m represenltatilve of Oe waste.,

Ge.nerator 111-fiAqtp Em. a.,eIE~,n&htj~ ca~' , 'f ~ Ot* '1&., a ~ Oil
'j. 4

Values for Thorium were added on 10/06/92 f/



INST'RmUýMENTS

FACIMLECOVER SHEET

DATE: IN

PLEASE DELUVER '7E FOLLOWWG PAGE(S) TO:

NAME:

FIRM:

LOCATI

FAX N

ION: C37- 13-Y
I_ f - •*37- l•'/r
W|

FROM:

SENDER: m; ke-. go&~d *+

FIRM: TEXAS INSTRUMENTS INCORPORATED
MATERIALS & CONTROLS GROUP
ENVIRONMENTAL, SAFETY & HEALTH DEPARTMENT

TELEPONE: (506) 6 1. If -

MAIL STATION 10.044

FAX NO. (506)6-1819--

NUMBER OF PAGES INCLUDNG COVER SHEET:

ENTS: _A A A.a6 i a-

IA uSTrUMKu, &N WAM0 - UO FORM I, Mr 1 0 AM'r0O. WA r1W

W"W o* TUtLX 2 *0 * CAWE TMNlS

COWl
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TRANSMISSIONJ REPORT

771 NO. 801 537 7345
DATI AND TINE 10. 06 92 04 54 PM

DURATION 01:12

NODE

PAGK 02
RESULT GOOD
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&~hmanLA

Sample of Contaminated Soil

and Debris from Excavation

September 11, 1992

Radiological Analysis



Lockheed Analytical Laboratory

MASSACHUSETTS INSTITUTE OF TECHNOLOGY

SAMPLE ANALYSIS

SUMMARY PACKAGE

FOR

GAMMA SPECTRUM ANALYSIS, THORIUM-
ISOTOPIC, AND URANIUM-ISOTOPIC

JOB NAME:

QUOTATION NUMBER:

DOCUMENT FILE NUMBER:

MIT-RAD-09112

Q21 6101

0911319



w)Lockheed
Environmental Systems & Technologies Co. I
Lockheed AnalyI.al Strvie Phone: (80) S82-7605
97S Kelly JohnSon Ovge Fax: (702) 3614146
L&S V0eg., Nevada #9119-3705

September 16, 1992

Mr. Fred McWilliams
MASSACHUSETTS INSTITUTE OF TECHNOLOGY
138 Albany Street
Cambridge, MA 02139

RE: Job Name: MIT-RAD-09112
Guotation No.: 0216101
Document File No.: 0911319

The attached data package contains the results of analyses on samples that were submitted
to the Lockheed Analytical Laboratory on September 11. 1992. The samples were received
in good condition.

SUMMARY ANALYSIS STATEMENT:

Sample Preparation -

The sample seems to consist of a homogeneous soil. The sample was dried and sieved. The
sample contained 11.3% moisture. Results are reported on an as received basis.

Gamma Spectrum Analysis -

A 200 mL sample of the dried sieved soil was counted for gamma spectrum analysis using
LAL-91 -SOP-0064. There were no problems with the analysis. Both analysis are included
with the data package. All OC were within acceptance limits.

Sample Dissolution -

duplicate 1 g samples were dissolved using LAL-92-SOP-01 98, which is a microwave assisted
dissolution. A complete dissolution was achieved which was diluted to 800 mL. A 4 mL
aliquot was taken for uranium analysis and a 40 mL aliquot was taken for the uranium
analysis.

Thorium - Isotopic -

The isotopic thorium analysis was performed using LAL-91-SOP-0108, which is an ion
exchange separation for thorium. The chemical yield of the separation is traced with Th-229.
There were no problems with the analysis. The results of both analysis are included with the
data package. All OC data were within acceptance limits.
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Page 2

Uranium - Isotopic -

The isotopic uranium analysis was performed using LAL-91-SOP-0108, which is an ion
exchange separation for uranium. The chemical yield of the separation is traced with U-232.
The duplicate analyses do not agree. The isotopic ratio on the two aliquots do not agree. We
believe that *hot particles' of uranium from two or more sources are included in this sample.
Results of both analysis are included in the data package. The LCS and blank are within
limits.

If you have any questions concerning the analysis or the data please do not hesitate to
contact Mary Ford, (702) 361-3955.

Release of this data report has been authorized by the Laboratory Director or the Director's
designee as evidenced by the following signature.

Sincerely.

C'\ Michael J. Butler, Ph.D.
Client Services Manager

MB/jsf

cc: Client Services
Document Control Department



Lockheed Analytical Laboratory E
DATA QUALIFIERS FOR RADIOCHEMICAL ANALYSES

(Retised 08128192)

For Use on the Analytical Data Reporting Forms

Any constituent that was also detected in the associated blank whose
B concentration was greater than the reporting detection limit (RDL) and/or

minimum detectable activity (MDA).

C Presence of high TDS in sample required reduction of sample size which
increased the MDA.

D Constituent detected in the diluted sample.

E Constituent concentration exceeded the calibration or attenuation curve range.

F For Alpha Specrometry Only- FWHM exceeded acceptance limits.

H Sample analysis performed outside of method-specified maximum holding time
requirement.

Y Chemical yield exceeded acceptance limits. 4
For Use on the QC Data Reporting Forms

QC data (i.e., percent recovery data for laboratory control standard and matrix
spike; and RPD for replicate analyses) exceeded acceptance limits.

at The spike recovery and/or RPD for matrix spike and duplicates cannot be
evaluated due to insufficient spiking level compared to the elevated sample
analyte concentration.

b lThe RPD cannot be computed because the sample and/or duplicate concentration
was below the MDA.

Used as foot note designations on the QC summary form.

4



lient Sample ID: TI RO #152
ate Collected: 08-SEP-92

ix: SOIL

Constituent Batch

LAL Sample ID: A26126
Date Received: 11-SEP-92
Job Name: MIT-RAD-..... 09112

amma Spec Analysis
h-228
f-230
h-232
-233/4
-235
-238

R0064 21
R0108T 5
R0108T-5
R0108T-5
R0108U-7
Roou8Y-7
R0108U-7

Estimated Data
Activity Uncertainty MDA Qual Units

see attach pCi/g
14.0 3.0 1.0 D pCi/g
13.0 2.0 0.47 D PCi/g
21.0 3.0 0.47 D pCi/g

1290 140. 15. D pCi/g
122 30. 4.0 D pCi/g

3590 340. 11. D pCi/g

omments on Data Qualifiers:
- Constituent detected in the diluted sample.

Page 1



EG&G ORTSC OHNIGAM ( 191)

Sample description
MIT soil TI RO 1152
LAL parent A26126

13.02.42 14-SiP-92 12:58:48 Page
Spectrum name: AA2983.SPC

1 E
Tuna can AA2983

Batch R006421
269.8gms (wet)

,,,tee U 14 N A R Y
TIME Of COUNT

NUCLIDE ACTIVITY
pCi/g

OF NUCL
UNCERTAINTY

COUNTING
pCi/g

2 SIGMA
TOTAL

pCi/9

SAMPLE 'a...

Am-241
T14-234
RA-226
PB-214
81-214
PS-210
U-23S
AC-228
PB-212
81-212
TL-208
K-40
Ce-144
CO-60
CS-134
CS-137
Zn-65
MN-54
EU-1S2
1U-15S
2U-IS5
Ru-106
Ag-10eM
AG-110)4
S3-125

-< 3.45+00
1.83662÷03

< 2.31E+01
8.0157Z-01
8.45633-01

< 2.122+01
6. 95493+01
1. 59838+01
1. 58701+01
1. 79143+01
S. 01073+00
1.5957E+01

< 2.41X+00
< 8.17Z-02
<C 4.33E-01
-< 2.893-01
< S. 54X-01
-< 3.403-01
< 1.163+00
< 6.683-01
< 1.45Z+00
< 1.323+00
C 6.462+00
< 3.21E-01
< 6.003-01

13.64

.46

.46

.64
1.01

.53
4.17

.31
1.92

439.49

.47
.47

5.46
1.66
1.38
4.41
.50

2.29

4

I



ttrix: SOIL
JoU . W %& . -Nae - g

Job Name: MIT-R.AD- .... 09112

Ponstituent Batch

=ma Spec Analysis R006421

Activity

see attach

Estimated Data
Uncertainty MDA Qual Units

0 0 pCi/g

,mments on Data Qualifiers:

Page 2



3G&C ORTZC OHNIGAN (.191) 13.02.42 14-SZP-92 13042 Page
Spectrum namet AA2984.SPC

Sample deacrL]ptLon
NIT soLl TI RO P152 DUPLICRAT Tuna can AK2984
LAL parent AA2587 DUP Batch R006_21

U, SU Ma R y O N U r I D XS I N 8 A M P L *0

TIMS OF COUNT UNCIRTAIR&I 2 SIGMA
NUCLIDz ACTIVITY COUNTING TOTAL

pCL/g pCi/g pCL/g

Am-241 < 3.561+00
TH-234 2.34473+03 15.82 561.16
RA-226 < 2.323+01
P5-214 8.64963-01 .48 .49
B1-214 7.63299-01 .47 .47
PB-210 < 2.221+01
U-235 7.93369+01 .66 6.24
AC-228 1.72361+01 .83 1.63
Pp.212 1.77263+01 .55 1.52
31-212 1.73351+01 4.15 4.37
TL-208 5.8783o+00 .32 .55
K-40 1.38386+01 2.48 2.70
Ce-144 2.62483+00 2.17 2.18
CO-60 < 1.09Z-01
CS-134 < 4.471-01
CS-137 < 4.312-01
gn-6S m 5.32Z-01
306-54 2.48943-01 .21 .21 1
3U-1S2 < 1.26Z300

ZU-154 < 7.939-01
3u-5SS < 4.433+00
Ru-106 < 2.17Z+00
Ag-lOSM 7.09443+01 15.11 16.03
AG-110N < 4.603-01
S3-125 < 6.686-01

I



atrix: SOIL Job Name: MIT-RAD- .... 09112

Estimated Data
onstituent Batch Activity Uncertainty MDA Qual Units
- -- ------------------------------------------------ --------- -- -- -- ----

h-228 R0108T 5 15.0 3.0 1.0 D pCi/g
h-230 R0108T-5 13.0 2.0 0.65 D pCi/g
h-232 R0108T-5 21.0 3.0 0.25 D pCi/g
-233/4 R0108U-7 3740 270. 9.0 D pCi/g
-235 R0108U-7 270 36. 5.0 D pCi/g
-238 R0108U-7 2970 220. 7.0 D pCi/g

omments on Data Qualifiers:
- Constituent detected in the diluted sample.

Page 3



Reagent Blank Analysis

MIT-RAD-091 12

Analyte Batch I D MDA Acceptance Date
Umit Analyzed

MBB Data
result Qualifier

Gunn. Spec
U-234
K-40
U-234
U-235
U-239
11-230
IM-232
11-229

R006421I
R006421I
RO 10SUi7
ROIOBUl7
RO tOSU-7
RO1ISTS5
RO lOST S
RO lOST S

0.02
0.02
0.01
0.03
0.03
0.08

0.3

0.3
0.3

0.6
0.6
0.6

9-14-92
9-14-92
9-16-92
9-16-92
9-16-92
9-16-92
9-16-92
9-16-92

0.18
0.02
0.26

0.41

0.13
0.15



F 0
Duplicate Sample Analysis

MIT-RAD-09112

0

Analyte Batch ID clmiet
ID

LAL
ID

Dae Sample
Analyzed Result

Error Duplicate
2 sigma Result 2 sagmv

RER RPD Daom
Qualitier

Gamem Spec
7b-234
K-40
U-234
U-235
U-238
7U-230
71-232
Tb-228

R006421 71 RO #152 A26126
R006421 TI RO #152 A26126
R0106U 7 71 RO 0152 A26126
R0106U 7 1n RO0152 A26126
RDOSOU 7TI RO #152 A26126
ROIOSITS 71 RO 1152 A26126
ROIOIT5 TR01#152 A26126
ROIOITS 'TIRO 0152 A26126

9-14-92
9-14-92
9-16-92
9-16-92
9-16-92
9-16-92
9-16-92
9-16-92

1837
16

1290
122

3590
13
21
14

439
2

137
30

335
2
3
3

2345
14

3740
270

2970
13
21
i5

561
3

269
36

220
2
3
3

0.5
0.4
6.0
2-2

I.1
0.0
0.1

0.3

24
14
97 *
76 *
19
0
2
9



Laboratory Control Sample Analysis

MIT-RAD-091 12

Analyte Batch ID Date Error True Ps rcI Data

Analyzed 2 sigma Value Recovery Qualifier

Gfm Spec
Cs-137 R006421 9-14-92 19 195 77

K-40 R006421 9-14-92 140 450 124

U-234 ROIOUl7 9-16-92 0.30 5.41 89
U-235 ROIOBU 7 9-16-92 NA
U-238 ROIOSU_7 9-16-92 0.40 5.41 96

Th-230 R01IOST5 9-16-92 NA
Th-232 ROIOBT 5 9-16-92 0.39 5.43 101

Th-228 ROIOST5 9-16-92 NA

a. a
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E SCRAP SALES

E] SALE OF ASSETS

E OUTSIDE PROCESSING

E TRANSFERS BETWEEN T1 LOCATIONS

[J EXPENSE MATERIAL

E OTHER, EXPLAIN:

DIVIACCT. - 50 CC:- 516

OUANTITY DESCRIPTIONIPART 9JPC I UNIT PRICE I TOTAL
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.54. -V t%ý0 4-- ,C- QVC &

V a ",-
t...t 

-2Jýý ...... (it 191- 09040.fw
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Sample of Contaminated Soil

from Excavation

September 9, 1992

Radiological Analysis



•4 Lockheed Analytical Laboratory

TEXAS INSTRUMENTS

SAMPLE ANALYSIS

SUMMARY PACKAGE

FOR

GAMMA SPECTROMETRY, THORIUM-ISOTOPIC,
AND URANIUM-ISOTOPIC

!

l

JOB NAME:

QUOTATION NUMBER:

DOCUMENT FILE NUMBER:

MIT-RAD-09092

Q216101

0909280

6



Environmental Systems & Technologies Co.
Lockheed Analy•cal Services Phone: (800) 582-7605
975 Kelly Johnson Onve Fax: (702) 361-8146
Las Vegas. Nevada S9119-3705

September 15, 1992

Mr. Fred McWilliams
TEXAS INSTRUMENTS
138 Albany Street
Cambridge, MA 02139

RE: Job Name: MIT-RAD-09092
Quotation No.: Q216101
Document File No.: 0909280

The attached data package contains the results of analyses on samples that were submitted
to the Lockheed Analytical Laboratory on September 9, 1992. The samples were received
in good condition.

SUMMARY ANALYSIS STATEMENT:

Sample Preparation and Screening -

The sample consisted of damp soil. The sample was dried at 103 0c overnight, sieved through
a 4 mm sieve to remove gravel and other large particles. The material which was sieved
through the 4 mm sieve was used for analysis. The gamma scan was performed on the dried
screened sample. For alpha spectroscopy one gram was dissolved using a microwave
dissolution technique. An aliquot of the dissolved material was taken for analysis. The
aliquot chosen was based on the Th-234 result from the gamma spectrum analysis. All
results are reported on an as delivered weight basis. The percent moisture of the sample was
11%.

Thorium Isotopic Analysis -

The aliquot size for the thorium samples should have been larger. There were no problems
with the thorium analysis. All QC data was within limits.

Uranium Isotopic Analysis -

The U-235 duplicate analysis was not within limits. The U-233/4 and U-238 duplicates
showed good agreement. There were no other problems with the uranium analysis. The
blank and laboratory control samples were within limits.

Gamma Spectrum Analysisu

The samples were sealed in aluminum cans then counted. All gamma detector QC was within
limits.



TEXAS INSTRUMENTS
September 15, 1992

Page 2

If you have any questions concerning the analysis or the data please do not hesitate to
contact Mary Ford, (702) 361-3955.

Release of this data report has been authorized by the Laboratory Director or the Director's
designee as evidenced by the following signature.

Sincerely,

&Michael J. Butler, Ph.D.
Client Services Manager

MB/jsf

cc: Client Services
Document Control Department



Lockheed Analytical Laboratory

DATA QUALIFIERS FOR RADIOCHENUCAL ANALYSES
fRrded 08/28/921

For Use on the Analytical Data Reporting Forms

Any constituent that was also detected in the associated blank whose
B concentration was greater than the reporting detection limit (RDL) and/or

minimum detectable activity (MDA).
C Presence of high TDS in sample required reduction of sample size which

increased the MDA.

D Constituent detected in the diluted sample.

E Constituent concentration exceeded the calibration or attenuation curve range.

F For Alpha Spech'mmoty Only- FWHM exceeded acceptance limits.

H Sample analysis performed outside of method-specified maximum holding time
requirement.

Y Chemical yield exceeded acceptance limits.

For Use on the QC Data Reporting Forms

QC data (i.e., percent recovery data for laboratory control standard and matrix
spike; and RPD for replicate analyses) exceeded acceptance limits.

al The spike recovery and/or RPD for matrix spike and duplicates cannot be
evaluated due to insufficient spiking level compared to the elevated sample

Sanalyte concentration.

b' The RPD cannot be computed because the sample and/or duplicate concentration
was below the MDA.

Used as foot note designations on the QC summary form.



int Sample ID: TI
Collected: 09-SEP-92

"ix: SOIL

LAL Sample ID: A26110
Date Received: 09-SEP-92
Job Name: MIT-RAD-..... 09092

Estimated Data
Uncertainty MDA Qual Units

-
rnstituent Batch

3a Spec Analysis R0064 20
!28 R0108T 4
130 R0108T-4
?32 R0108T-4
13/4 R0108U"6
15 R0108U 6
1R0108U16

Activity

attached
34.0

7.8
10.0

1040
69

1930

8.0
3.2
4.0

63.
11.

110.

8.0
2.2
2.0
5.0
1.0
4.0

D
D
D
D
D
D,

pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g

nents on Data Qualifiers:
Constituent detected in the diluted sample.

I

Page 1

I1



S tGIG ORTEZC OIIGAM ( 191)

Sample description
MIT-TI soil "TI'
326.739 as delivered

13.02.42 10-SEP-92 13:30:07
Spectrum nam: AA2969.SPC

Page 1

tuna can AA2969
LAX, parent A26110

293.09s
Batch R006420

'*0*0 S UM M A R Y 0 ? N U C L I D Z S I N S A N P L Z
TINS OF COUNT TIMS COR5ZCTED UNCZRTAINTT 2 SIGMA

NUCLIDo ACTIVITY ACTIVITY COUNTING TOTAL
pCL/g pCi/q pCL/g pCL/g

An-241 < 2.803+00 2.803+00
TH-234 1.2010Z+03 1.20103+03 9.25 287.41
RA-226 < 2.55Z+01 2.5S53+01
P1-214 5.9823Z-01 5.98242-01 .30 .30
81-214 6.88293-01 6.88301-01 .36 .36
PS-210 < 1.153+01 1.153+01
U-235 1.0677Z÷02 1.0677Z+02 .68 8.35
AC-228 8.4437Z+00 8.44373+00 .84 1.09
PB-212 8.119@Z+00 8.11981+00 .44 .78
81-212 8.42393.00 8.42393+00 3.12 3.19
TL-208 2.61493+00 2.61493+00 .23 .31
X-40 1.52173+01 1.52173+01 1.65 2.03
Ce-144 < 2.523+00 2.533+00
CO-60 < 8.773-02 8.781-02
CS-134 < 3.50Z-01 3.513-01
CS-137 < 2.263-01 2.283-01
Zn-65 < 3.683-01 3.703-01

* ,m-S4 < 2.003-01 2.003-01
KU-152 < 1.123+00 1.123+00
WU-154 < 6.583-01 6.581-01
RC-iSS < 1.17Z+00 1.173+00
Ri-106 < 1.583+00 1.593+00
Aq-108N < 1.103+01 1.103+01
AG-110M < 2.71Z-01 2.723-01
5S-125 < 5.071-01 5.082-01



Reagent Blank Analysis

WT-RAD4909

Analyte Batch ID MDA Accpace
LiUit

Ga~ma Spec
11-23.4
K-40
U3-234
U3-235
U3-238
'11-230
7%-232
Th-22l

R00640
R006420
R010SU-6
ROIOSU 6
R0106U-6
ROIOST-4
ROIORT3A
RD lOST 4

Date

9-10-92
9-10-92
9-12-92
9-12-92
9-12-92
9-12-92
9-12-92
9-12-92

MBB Data
result Qualifier

0.22
0.01
0.12
0.03
0.01
0.56

0.01
0.01
0.01
0.03
0.01
0.08

0.3
0.3
0.3
0.6
0.6
0.6

a a A



a S

Duplicate Sample Analysis

Mrr-RAD-092

Anslyte Sutch ID Cliett
ID

LAL
ID

Ga.. Spec
Wh234

K-40
U-234
U-235
U-239

Thi-232

7b-228

R006420 In
R0064 2071f
RDIOSU 6M*
ROIOSU 6 MI
aOtOBU~ 6M
RGIOST 4 17
ROIOBT 4 TM
ROIOIT-4 11

A261 10
A261 10
A261 10
A261 10
A261 10
A261 10
A261 10
A261 10

Date

Analyzed

9-10-92
9-10-92
9-12-92
9-12-92
9-12-92
9-12-92
9-12-92
9-12-92

Sam~l
E2ag

2 sigma
Duplct Efor

Result 2 sigma
RER RP) Deb

Qualifier

1201
Is

1040
69

1928

10
34

287
2

63
II

105
3
4
8

1493
16

998
lot

2310
5
9

26

357
2

66
is

134
3
3
7

0.5
0.1
0.3
1.2
1.6
0.4
0.2
0.5

22
4
4

38
18
38
is
24



Laboratory Control Sample Analysis

MIT-RAD-OM9

Anslyte Batch ID Date LCS
Analyzed Result

Gamm Spec
Co- 137
K-40
U-234
U-235
U-238
7b-230
7b-232
7U-228

Error
2 sigma

24
162

0.31

True
Value

Pecera
Recovery

Data
Qualifier

R006420 9-10-92
R0o6420 9-10-92
R0101U6 9-12-92
ROIO&U 6 9-12-92
R0O1SU.6 9-12-92
ROIOT 4 9-12-92
R0lOIrr•4 9-12-92

ROIO•rT4 9-12-92

169
Soo

5.51
NA

5.59
NA

5.70
NA

S

195
450

5.41

5.41

5.43

87
Ill

102

103

105

0.31

0.31

0 0
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AUad~nL~

5 Samples of Contaminated Soil for

Pre-excavation Survey

August 5. 1992

Radiological Analysis

1 1894 5



4 Lockheed Analytical Laboratory

MASSACHUSETTS INSTITUTE OF TECHNOLOGY

SAMPLE ANALYSIS

SUMMARY PACKAGE

FOR

RADIOCHEMISTRY

I

4

JOB NAME:

QUOTATION NUMBER:

DOCUMENT FILE NUMBER:

M-1-T-NRL-08052

NA

0905319

I



Ergineering & Sciences Company

ANALYTICAL LABORATORY
975 Kelly Johnon Droive. Los Vegas. Nevada 69119-3705

August 14, 1992

Mr. Frank Williams
MASSACHUSETTS INSTITUTE OF TECHNOLOGY
138 Albany Street
Cambridge, MA 02139

RE: Job Name: M-I-T-NRL-08052
Quotation No.: NA
Document File No.: 0805319

The attached data package contains the results of analyses on samples that were submitted
to the Lockheed Analytical Laboratory on August 5, 1992. The samples were received in
good condition.

SUMMARY ANALYSIS STATEMENT:

Sample Preparation

All of the samples were soil with some rocks, sticks and clumps. Obvious non-representative
material such as rocks and sticks were removed prior to analysis. All samples, except for
165N 122.5 B which did not require sieving, were sieved prior to analysis. All results are
reported on a dry weight basis.

Thodum Isotopic Analysis

The samples were analyzed using LAL-91 -SOP-O 108 which is an ion exchange separation for
thorimxn. The yield is traced with Th-229. There ware no problems with the sample analysis.
The Method Blank analyzed with the sempies had a low yield. The Th-232 activity which is
tracked in the blank was within limits. All other QC was also within limits.

Uranium Isotopic Anadysis

The samples were analyzed using LAL-91 -SOP-0108 which is a two column ion exchange
separation for uranium, followed by alpha spectroscopy. The chemical yieid is traced using
U-232. Sample number 185N 122.5 B had a low chemical yield. We feel that the analytical
result is accurate. A comparison of the U-238 and U235 from the alpha spectrometric
analysis and the Th-234 and U-235 from the Gamma spectrum analysis showed reasonable
agreement considering that this is a soil sample with a 1 9 aliquot used for alpha
spectroscopic analysis and a 250 g aliquot used for gamma spectroscopic analysis.



MASSACHUSETTS INSTITUTE OF TECHNOLOGY
August 14, 1992

Page 2

Oamma 6pecutm Anuyds

The Samples were analyzed using LAL-91 -SOP-0064 which describes analysis of solids using
gamma spectroscopy. There were no problems with the sample analysis. All Gamma
Detector OC data was within limits. Duplicate samples were analyzed on sample 182.5N
150E T with all major analytes showing good agreement. Both results are supplied.

Cross Comparisons

A comparison of the U-238 and U-235 from the uranium isotopic analysis with the Th-234
and the U-235 from the gamma spectrum analysis showed reasonable agreement considering
that a 1 g aliquot was used for the uranium isotopic analysis and that the sample seems to
have some degree of inhomogeneity.

If you have any questions concerning the analysis or the data please do not hesitate to
contact Mary Ford, (702) 361-3955.

Release of this data report has been authorized by the Laboratory Director or the Director's
designee as evidenced by the following signaaure. 4

Sincerely,

Michael J. Butler, Ph.D.
Client Services Manager

MB/Jsf

cc: Client Services
Document Control Department

4



LAL Data Qumiflers

Quality Assurance Department

B - Any constituent that was also detected In the blank whose concentration was
greater than the method detection Emit (MDL) and contributed greater than 20
percent to the sample concentration.

D - Constituent detected In the diluted sample.

E - Constituent concentration exceeded the calibrationilinear range.

H - Sample analysis performed outside of method-specified maximum holding time
requirement.

J - Constituent detected at a level less than the reporting detection Omit (RDL) and
greater than or equal to the MDL (CLP data packages only).

P - Relative percent difference (RPD) for replicate analysis exceeded acceptance
limits.

R - Data obtained from reanalysis.

8 - Matrix spike recovery outside of acceptance lmits.

X - Constituent confirmed by GC/AS or by second column organic analysis (CLP
data packages only).

10MMAMLY1WA L4ARAMV W/110a• 1,49 1



lient Sample ID: 165N 122.5 B
ato Collected: 05-AUG-92
latrix: SOIL

LAL Sample ID: A29339
Date Received: 05-AUG-92
Job Name: M-I-T-NRL-08052 4

a

Estimated Data
Constituent Batch Activity Uncertainty MDA Qual Units

oa Spec Analysis R0064 11 attached pCi/g
i-228 R0108T 1 3.68 0.26 0.040 pCi/g
i-230 R0108T-1 1.21 0.13 0.004 pCi/g
i-232 R0108T-1 3.25 0.24 0.014 pCi/g
233/4 R0108U-3 47.7 5.9 0.18 pci/g
235 R0108U"3 2.20 0.47 0.085 pCi/g
238 R0108U-3 117 14. 0.025 pCi/g

lomments on Data Qualifiers:

I

Page 1

I



wx:- Job Name: M-I-T-?RL-08052

0 Estimated Data
onstituent Batch Activity Uncertainty MDA Qual Units

ma Spc' Analysis R0064 11 attached 0 0 pCi/g
228 Ro1oST 1 1.33 0.15 0.036 pCi/g
230 R0108T1- 1.53 0.16 0.014 pCi/g
232 R0108T1- 0.80 0.11 0.018 pCi/g
33/4 R0108U"3 39.8 3.1 0.020 pCi/g
35 R0108U-3 1.87 0.28 0.010 pCi/g
38 R0108U-3 36.7 3.0 0.010 pCi/g

ments on Data Qualifiers:

Page 2



- ----------
.rix: SOIL Job Name: M-I-T-NRL-08052

Estimated Data
lonstituent Batch Activity Uncertainty MDA Qual Units

ma Spec Analysis R0064 11 attached 0 0 pCi/g
223 R0108T i 1.61 0.18 0.051 pCi/g
230 R0108T-i 1.84 0.19 0.016 pCi/g
232 R0108T-1 1.06 0.14 0.016 pCi/g
!33/4 R0108U-3 9.62 0.59 0.025 pCi/g
:35 R0108U-3 0.567 0.089 0.012 pCi/g
:38 R0108U-3 7.77 0.49 0.012 PCi/q

I

unents on Data Qualifiers:

I

Page 3

I



SOL-- - - - - - - -------.rix: SOIL Job Name: M-I-T-NRL-08052

S Estimated Data
onstituent Batch Activity Uncertainty MDA Qual Units

ma Spec Analysis R0064 11 attached 0 0 pCi/g
228 R0108T1 2.81 0.28 0.065 pCi/g
230 R0oloST 2.39 0.25 0.020 pCi/g
232 ROO8W-1 2.60 0.27 0.020 pCi/g
33/4 RO1OU-3 77.3 6.2 0.082 pCi/g
35 ROO1U-3 3.57 0.44 0.011 pCi/g
38 R0108tU3 40.3 3.3 0.011 pCi/g

ments on Data Qualifiers:

Page 4



strix: SOIL Job.Name: M-I-T-NRL-08052

Estimated Data 4
Constituent Batch Activity Uncertainty MDA Qual Units

amna Spec Analysis R0064 11 attached 0 0 pCi/g
h-228 R010ST 1 1.52 0.20 0.062 pCi/g
h-230 R0108T-1 1.75 0.21 0.008 pCi/g
h-232 RMOST- 1.00 0.15 0.020 pCi/g
-233/4 R0108U-3 1.16 0.12 0.007 pCi/g
-235 R0108U-3 0.076 0.028 0.004 pCi/g
-238 R0108tU3 0.89 0.10 0.004 pCi/g

vments on Data Qualifiers:

4

Page 5

I



&MG oSm3C owmzoA ( 191)
13.02.42 14-AUG-92 11g52u1S Page

Speftrum names AA0302.SPC
I

Siaple descri L~ouGSll, ITS.6 Sp KIT soLl (not sLived), in tuna can, no. AA0302

Pa ent 0293391 Batch R0064..pa 249.71 9

XMcLIDz ACTIVITY
pCU/g

01r NUCLI
UNGUNTAIMf 2

pCL/v

2.69

D35

TOTAL
pCL/g

IN $ANPLI QQdl/PQ

Y-Y--------------- .L-

TS-234
OA-226
Pl-214
I1-214
P--210
U-235
AC-22$
IPB-212
31-212
,L-208

K-40
CO-60
CS-134
CS-137HMs-S4

EU-125
3U-154

AG-1101
83-125

4

4

1.34233+02
3.173+00

6.91213-01
5. 31393-01
3. 953200

3 *35793400

1.13483400
1.062313+00
1.05843+00
3.03113-01
1. 68943+01

2.903-02
9.732-02

6.67801-02
3.866-02
1.913-01
1. 213-01
6.793-01
4.333-01
7.263-02
1. 36X-01

.09

.09

.09

.18

.09

.5s

.06

.99

.04

31.62

.10

.10

.23

.19

.12

.55

.06
1.44

.04
4I

4[

IC
4

------------------------ U K . A R y



344 ORnC WUMmAM ( 191) 13.02.42 14-AUG-92 11:53:19
Spectrum name AA0303.SPC

Page 1 6
"Ispl descriptLoo168H 10l i, MXIT soL1 (iLoved) tuna can AAl003

LiL .parent MA29340 Batch t0064 11

**** 2U xMMaA T
?13x 0? COUNT

NUOLID3 AcTZ'JITY
'Ci,9

01 NUCL
UNcX/TAIM

pCi/I

2 SIG;M
TOTAL

'Cil,

I N 9 ANP L Z 0QOeO

- - - - -m-m-•-. ..-- - - - - - - - - - - - - - - - - - - - - - - - -

TH-234
NA-!26
PB-214
31-214
P1-210
U-235
AC-22S
M5-212
$1-212
TL-208
R-40
CO-GO
CS-134
CB-137
-- 54
99-152
ZU-154
3U- 155

Ru-106
ka-lION
SIB-12

4C

1C
-C

1C

4.73623.01
2.47?+00

5.28563-01
4.367513-01

2. 63.X00
2.70253.00
9.47943-01
8.60222-01
9.34673-01
2.66973-01
1. 7052+01

1.933-02
7.613-02

7.64993-02
3.843-02
1. 173-01
7.503-02
4.063-01
3.493-01
6.423-02
8.212-02

1.34

.08

.07

.08

.12

.07

.40

.05

.99

.04

11.20

.09

.08

.19

.13

.09

.41

.0S
1.48

.04

61

6



OST3C oww" 4 191) 13.02.42 14-AUG-92 12:01:2M
spe.trum names M0304.uc

Page 1

110a 103 20ttom, HIT .. Jl (sLevod),v in tuna
Pegeit A293 "t atb 10061g206

Canv no. AA0304

*a* 9 x wa ItT
Tim OF ownT

MU~LW3 AcflVI

0OP VU.CL X
UKG3ATAZMTT 2
COWItive

pcL/9

03a8
614"A

TOTAL
pcI/q

I H SA XPL 1 *oa**

• • A A A . . . . . . . . .
*1'~~Y'~ YYYWYYYY4YYY~.t~~~**

TU-2 34
I AP-2 24
at3-214
PI-210
U-235
AC-228
PI-212
31-212
TL-'208
R-40

CS-134
C8-137
1W-I 4
3.0-152
B-54

1104

33-125

4(

-C

4c

4c

8.31273.00
1.017.500

3.64993-01
2. 541-012.63.00

4.922?-011.o1723.00
1.07593.00
1.01393.00
3.s63U-o1
2.32703+01

6.923-02

2.973-02
3.963-02
8.563-02
S. 773-02
3.343-01
1.02-01
2.943-02
7.133-02

.9S

.07

.07

.04

.10

.07

.42

.03

.82

2.18

.10

.09

.0S

.12

.10

.43

.04
1.74

0 All peaks for actLvLty calculatLon had bad shape.



XGso OnTza 0iIGASE ( 191) 13.02.42 14-AUG-92 11.22a51
Spectr"m sam: AAO005.spc

Pago 1 6
Sm~lp. edeprLp Lo381.90o 1uu 00 To 501 (SLOVed) LA tuna can no. AAO30S

251.01 g, Patrent fAA29342, match R0064 11

*0a* Su N A R
TIM.. OF COUNT

NUCLWEN ACTI VITY
peJ/9

0 7 N C L
tiNCuRAINTT

CMUTING
Ipci/g

1
2

A US INx
SiamA
TOTAL

'CL/I

SAKPLE a....

4-~~4~4...444.6

TN-234
MA-226
PB-214
11-214
PB-210
U-235
AC-228
IP-212

TL-200
R-40

08-13.4
CS-137
50*-54
EU-i 52
EU- 154
EU-is'
RU-1OS
AG-i 1054
SB-125

.
3.82842+01

2. 753.00
7. 5902-01
6.7465-01
8.*98462-01
2.54901400
2.09943.00
2.12319+00
1.95593+00
6. 56149-01
1.71599401

3.643-02
9.07o-02

2.17933-01
6.883-02
2.043-01
1.323-01
3.893-01
3.353-01
7.993-02
9.313-02

1.055

.09

.09

.88

.08

.24

.10

.92

.06

.98

.04

9.12

.11

.10

.88

.18

.28

.17

.93

.07
1.45

.04

4
4(

4C
Ic
Ic I

4



# mC OHUIGAN (191) 13.02.42 14-AUG-92 11:1t212
spectrum n414 AA0306 O.SiC

Paq e I

SAWSpl doocrLvtLoneSc0., 1502 To DUPLICATE, MIT soLl (sLeved) Ln tuna can

LAL Patent DSM5061, latch R0064_11, Tuna Can OAA0306

***** M A R y
TIM Of COWS?

NUCLID ACT! VIY
IpCL/g

0OF lU CL
UNCERTAINT
COMING w

.pCL/g.

1
2
D 3 S
SIGMA
TOTAL
PCL/g

IN SAXPLE QtQOQ

TH-234
PA-226
PB-214
51-214
P1-210
U-23i
AC-228
PB-212
31-212
TL-208
K-40

CS-134
CS-137
NO1-54
31U-152
Ku-i 54

53-125

4
4.26073+01

2.913+00
1.19772-01
6.47553-01

1.87Z+00
3.18542+00
2.40863.00
2.24382*00
2.33763+00
7.73602-0!
1.65023.01

3.113-02
9.50ol

2.756232-
3. 57Z-02
1. o6-o1
9.702-02
4.0S-01
2. 583-C
8.609-02
8.289-02

1.SO

.09

.10

.08

.21

.10

.So

.06

.97

.04

10.11

.10

.11

.22

.27

.18

.60

.07
1.41

.05

4C

-C



uGoG OMuC O CIWGAM ( 191) 13.02.42 14-AUG-92 1204M59 Page
Spectcmu names AA0307,SPC

Ss~ple deoscrzJptLonSale400, d80uX T - MIT soLl (sLeved), Ln tuna can no. AA0307

Parent PA29 343; UStch t0064 111 263.43 g

***** S M A R Y 0 V V C L I D X 8 1 N 8 A P L
TINS Of COUNT UCZXRTAINT- 2 SIGMA

NUCLIO ACTIVITY coUNTING TOTAL
VCL/g pCL/g pCL/q

,TH-234 1.3963X300 .34 .sl
IIA-126 7.69393-O .39 .39
Pl-214 6.96191-01 .06 .08
51-214 6.4407X-01 .06 .07
P1-210 < 2.301i00
U-235 S•89093-02 .02 .02
AC-2211 6.9113-01 .08 .10
PS-212 6.6670X-01 .05 .08
I31-212 7.13043-01 .36 .36

TL-208 2.98333-01 .04 .04
X-40 1.4697X+01 .67 1.41
CO-60 < 1.663-02
CS-134 < 5.573-02
CS-137 4.4012X-02 .02 .02
HU-54 < 1.973-02
IBU-152 Q 7.35X-02
3U-IS4 g 4.373-02
sU-1SS < 1.41X-01
Ru-OG < 2.023-01 6
AG-110N < 3.S0X-02
53-125 < 3.493-02

a



M-I-T-NRL-08052

Reagent Blank Analysis

Andyra latah ID MIbmum Accsptnce Dow Reae
Deectl Lb* Analyzed
Aa*t PCI/9 Rneuh

pCI/s PCl/g
U-234 ROIo8U 3 0.01 0.3 8-14-92 0.1

U-238 R0108U3 0.02 0.3 8-14-92 0.1

Th-232 ROO18T I 0.12 0.14 8-14-92 0.02

Duplicate Sample Analysis

OC Sampl Analyses

Andyt liath ID Clint LAL Daf Swrle Duklcate RIlade Daft
Swfple Sampl Analyzed Result Resut Prcet Cofiafl

ID ID PCIJIL pill. Differnce

U-234 R0108U-3 240N A29343 8-14-92 1.16 1.50 26
180E T

-238 RO108U 3 240N A29343 8-14-92 0.89 1.28 36
180E T

Th-232 ROlO8T I 240N A29343 8-14-92 1.00 0.97 3
1 80E T

Laorwary Conrol Sunpe•

OC SUPlPe Andveyf
Ana*%t Bach Dafte Labe y Laboraoy 4)Data

Anaed Cenwl Control Recovery OQsllfor

Reit Vdtue

U-234 R0108U3 8-14-92 5.43 5.40 101

U-238 ROlOSU_3 8-14-92 5.74 5.40 106

Th-232 ROtOST-I 8-14-92 11.0 10.9 101

COMMETS:

The Replicates on the uranium are not within limts. This is bekved to be due to micro-inhonogenieties
A hot particle in the sample could account for this dffremce.

in the samples.

L ' -. . I I . I . I I ý I . . . . -
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Lockheed Analytical Laboratory

TEXAS INSTRUMENTS

SAMPLE ANALYSIS

SUMMARY PACKAGE

FOR

TOTAL URANIUM, THORIUM ISOTOPIC,
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ANALYSIS FOR RADIUM-226
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WqrLockhMd
,Engineering 4, Sciences Company

ANALYTICAL LABORATOYV
975 Kelly Johnson OD've. Uas V"a4s. Nevada 69119.3705

July 8, 1992

Mr. Fred McWilliams
Texas Instruments
138 Albany Street
Cambridge, MA 02139

RE: Job Name: TEX-INST-06102
Quotation No.: 0218101
Document File No.: 0610280

The attached data package contains the results of analyses on samples that were submitted
to the Lockheed Analytical Laboratory on June 10, 1992. The samples were received in good
condition.

SUMMARY ANALYSIS STATEMENT:

Sample Preparation and Screening.

The samples consisted of wet soil and gravel. The samples were dried at 103 0 C overnight,
sieved through a 4 mm sieve to remove gravel and other large particles. Composite numbers
1-3 showed little or no activity on the material on the top of the 4 mm screen. The material
which was sieved through the 4 mm sieve was used for analysis. Composite Number 4 was
sieved in the same manner. Metal turnings and shavings were evident in the material on the
top of the 4 mm sieve. The metal shavings exhibited a significant portion of the activity of
the sample. The metal shavings were added back to the sieved sample in the same ratio as
they were taken out. As composite number 4 was obviously not homogeneous, duplicate
aliquots of this sample were prepared for dissolution with the sample size doubled to help
achieve a representative sub-sample for analysis. An aliquot of the dissolved material was
taken for analysis. All results are reported on a dry weight basis.

Total Uranium Analysis.

There were no problems with the total uranium analysis. All QC met criteria.

Thorium isotopic Analysis.

Two different aliquot sizes were taken for Thorium analysis on the composite four sample.
The larger sample size resulted in an unacceptable sample to spike ratio and the data is
unacceptable. The data reported is on the smaller sample portion as the spike to sample was
in the acceptable range. The blank showed a small amount of natural thorium contamination,
which is not significant for the thorium levels determined in the samples. The Laboratory U
Control Sample and the Duplicate samples were within acceptance criteria.



TEXAS INSTRUMENT
July 8. 1992

PAGE 2

Uranium Isotopic Analysis.

The Uranium analysis were repeated. The -lields on the repeat samples were in the acceptable
range except for the Composite four sample. The composite four sample was analyzed in
duplicate. The duplicate results for the composite four sample are within the acceptance
limits. The blank showed a trace of natural uranium contamination, which is usual for
samples which require dissolution with mineral acids. The amount of background uranium
present is not significant in comparison to the amount of uranium determined in the samples.
The LCS is within QC limits.

Gamma Spectrum Analysis for Radium-226

The samples were sealed in aluminum cans and allowed to ingrow for at least 21 days. The
density of the samples was less than the density of the corresponding calibration standard.
At the energy of the gamma rays used for calculation, a positive bias of less than 5% is
expected. All game detector OC was within limits.

If you have any questions concerning the analysis or the data please do not hesitate to
contact Linda Cardeinas, (702) 361-3955, ext. 273.

Release of this data report has been authorized by the Laboratory Director or the Director's
designee as evidenced by the following signature.

Sincerely,

Michael J. Butler, Ph.D.
Client Services Manager

M9:at

cc: Client Services
Document Control Department



.lient Sample ID: COMPOSITE #1 LAL Sample ID: A25476
Date Collected: 07-JUN-92 Date Received: 10-JUN-92
fatrix: SOIL Job Name: TEX-INST-....0610O2

Estimated
Constituent Batch Activity Uncertainty MDA

Data
Qual Units

Radium- 226
L-234
J-235
J-238
rh-228
!'h-230
.h- 232

R0064 8
R0108-2
R0108-2
R0108-2
R0108-2
R0108-2
R0108-2
R016810

1.6
11
0.91
4.3
1.3
1.6
1.1
9.1

0.13
0.15
0.042
0.090
0.050
0.050
0.040
0.33

0.11
0.014
0.005
0.018
0.030
0.005
0.010
0.097

pC /g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
ug/g

:omments on Data Qualifiers:

E

Page 1

I



ate Colleited
atrix:

I
07-JUN-92
SOIL

Date Received: 10-JUN-92
Job Name: TEX-INST-.... 06102

w Estimated Data
Constituent Batch Activity Uncertainty MDA Qual Units

adium-226 R0064_8 1.2 0.090 0.050 PCi/g

-• A :• -. .-o 6 - . . .. -2 . . .-. 9 -" -o~~- --c / -
-234 R0108-2 20 0.23 0.019 pCi/g
-235 Ro0o8-2 1.6 0.064 0.019 pCi/g
-238 R010o-2 7.0 0.13 0.007 pCi/g
h-228 R0108-2 0.90 0.043 0.033 pCi/g
h-230 R0108-2 1.2 0.05o 0.020 pCi/g
h-232 R0108-2 0.69 0.040 0.010 pCi/g
ranium R016810 14 0.47 0.099 ug/g

onmuents on Data Qualifiers:

Page 2



ite Collected: 07-JUN-92 Date Received: 10-JUN-92
itrix: SOIL Job Name: TEX-INST-....06102

Estimated Data 6
Constituent Batch Activity Uncertainty MDA Qual Units

dium-226 R0064 8 1.7 0.17 0.17 pCi/g
234 R0108-2 16 0.32 0.017 pCi/g
235 R0108-2 1.8 0.11 0.046 pCi/g
238 R0108-2 32 0.45 0.017 pCi/g
ý-228 R0108-2 1.5 0.070 0.030 pCi/g
1-230 R0108_2 1.7 0.070 0.020 pCi/g
1-232 R0108_2 1.8 0.070 0.030 pCi/g
anium R0168_10 55 1.9 0.099 ug/g

imment!D on Data Qualifiers:

Page 3 6



)ate Collected: 07-JUN-92 Date Received: 10-JUN-92
latrix: SOIL Job Name: TEX-INST-....06102

4 Estimated Data
Constituent Batch Activity Uncertainty MDA Qual Units

Ladium-226 R0064_8 1.6 0.28 0.51 PCi/g
1-234 Ro1os-2 110 26. 1.7 pCi/g
1-235 R0108_2 -797.0 1.7 PCi/g
F-238 R0108-2 3200 45. 1.7 pCi/g
1-228 Ro10o-2 2.6 0.70 pCi/g
'h-230 R0108-2 4.8 0.55 0.45 pCi/g
'h-232 R0108-2 110 2.6 0.20 pCi/g

Iranium R0168-10 800 27. 0.36 ug/g

.onments on Data Qualifiers:

S

Page4
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Reagent Blank Analysis

Mb*num Reagent
Detewale A -ceptne Bk
Actiit UmIt Date Result

Andyta latch ID pClIg pPCg Analyzed pO/g

U-234 R01082 .012 0.6 6-18-92 0.4

U-238 R01082 0.005 0.6 6-18-91 0.08

Th-232 R01082 0.004 0.1 6-18-92 0.000

U-Total pglg R0168 10 0.1 0.1 6-13-92 0.009

Duplicate Sample Analysis

_ OC Sample Analyses
Relative

Client LAL Sample Duplicate Percent
Sample Sample Daft Result Result Difference Dat

Andyta Batch ID ID ID Analyzed pCl/L pCI/L (%) Oudiflar

Ra-226 R0064-8 Comp 2 A25477 7-3-92 1.19 1.45 20

U-234 R01082 Comp 4 A25479 6-18-92 1120 967 14

U-238 R01082 Comp 4 A25479 6-18-92 3210 2780 13

Th-232 R01082 Comp 4 A25479 6-18-92 112 108 4

U-Total jig/g R016810 Comp 4 A25479 6-18-92 802 740 8

Labooraty Contrl Sample

OC Suwrla An*ps_

Labrtoy Laboratory
Cmnal Cont
Sampe slMIN

Date ReIuKt Value 1%) Data
Analyte Batch Analyzed pCML pCItL Recovery OuMiflaW

U-234 R01082 6-18-92 6.55 5.4 103

U-236 R0108 2 6-18!92 6.50 5,40 102

Th-232 R01082 6-18-92 5.31 5.45 97

U-total Pg9 R0168_10 6-13-92 34 36.6 93



Composite Sample of Contaminated Soils

from Pilot Excavation

August 17, 1992

TCLPAnalysis



METHOD BLANK REPORT
Wet Chemistry Analysis and Preparation

4
Reporting

LimitAnalyte Result Units

Test: SREAC-SPEC-S
Matrix: SOIL
QC Lot: 02 SEP 92-9A QC Run: 02 SEP 92-9A

Sulfide, Reactive NO mg/kg 0.50

Test: CNREAC-TEC-S
Matrix: SOIL
QC Lot: 02 SEP 92-9A

Cyanide, Reactive

QC Run: 02 SEP 92-9A

ND gig/kg 0.10

4

I



V-Q LOT ASSIGNIENT REPORT
t Chemistry Analysis and Preparation

Laboratory
Sample Number

024553-OO2-SA
02453-0002-SA
024553-0002-SA

QC Matrix

SOIL
SOIL
AQUEOUS

QC Category

SR-S
CNR-S
PH-A

QC Lot Number
(DCS)

02 SEP 92-9A
02 SEP 92-9A
31 AUG 92-9A

QC Run Number
(SCS/BLANK)

02 SEP 92-9A
02 SEP 92-9A



DUPLICATE CONTROL SAMPLE REPORT
Wet Chemistry Analysis and Preparation

Analyte
Concentration

Spiked Measured
DCSI DCS2

Accuracy
Average(%)

AVG OCS Limits

PreciI
S LRP)

Category: SR-S
Matrix: SOIL
F Lot: 02 SEP 92-9A
oncentration Units:

Sulfide, Reactive

Category: CNR-S
Matrix: SOIL
QC Lot: 02 SEP 92-9A
Concentration Units:

Cyanide, Reactive

mg/kg

100.0 ND NO NC NC 0-200 NC 2

mg/kg

100 ND ND NC NC 0-100 NC 2

Category: PH-A
Matrix: AQUEOUS
QC Lot: 31 AUG 92-9A
Concentration Units: units

pH 9.0 9.07 9.07 9.07 101 98-102 0.04

NO - Not detected
NC - Not calculated, calculation not
NA - Not applicable

applicable

Calculations are performed before rounding to avoid round-off errors in calculated results

I



A CarWom (,'.wnYpW

METHOD BLANK REPORT
letals Analysis and Preparation

Analyto Result Units
Reporting

Limit

Test: ICP-OTC-TCLP-L
Matrix: SOIL
QC Lot: 25 AUG 92-9A

Arsen i c
Barium
Cadmium
Chromium
Lead
Silver

QC Run: 25 AUG 92-9A

NO
0.17

NO
NO
ND
ND

QC Run: 27 AUG 92-4A

mg/L
mg/I
mg/L
mg/L
mg/L
mg/L

1.0
0.10
0.050
0.10
0.50
0.10

Test: HG-CVAA-TCLP-L
Matrix: SOIL
QC Lot: 27 AUG 92-4A

Mercury ND mg/L 0.0020

Test: SI
Matrix:
•QC Lot:

WS~elenium

E-FAA-TCLP-L
SOIL
25 AUG 92-9X QC Run: 25 AUG 92-9X

ND mg/L 0.050



A k.uta Lmpery

DUPLICATE CONTROL SAMPLE REPORT
Metals Analysis and Preparation

Analyte
Concentration

Spiked Measured
DCS1 DCS2

Accuracy
Average(%)

AVG ICS Limits

0
Precisio,

Di RPO)OS Loim

Category: ICP-TL
Matrix: LEACHATE
F Lot: 25 AUG 92-9A

ncentration Units:

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Chromium
Cobalt
Copper
Iron
Lead
Mang&nese

Silver
Vanadium
Zinc

Category: HG-CVAA-TL
Matrix: LEACHATE
QC Lot: 27 AUG 92-4A
Concentration Units:

mg/L

20.0
5.0
5.0
20
0.5

0.50
2.0
5.0
2.5
10.0

5.0
5.0
5.0

0.50
5.0
5.0

20.4
4.76
4.94
19.3

0.532
0.520

1.89
4.74
2.82
10.5
4.89
4.77
4.85

0.486
4.87
5.12

19.7
4.94
4.76
18.6

0.512
0.497

1.96
4.61
2.60
10.2
4.72
4.63
4.77

0.500
4.73
5.03

20.1
4.85
4.85
18.9

0.522
0.508

1.93
4.67
2.71
10.3
4.80
4.70
4.81

0.493
4.80
5.07

100
97
97
95

104
102
96
93

109
.03
96
94
96
99
96
101

75-125
75-125
75-125
75-125
75-125
75-125
75-125
75-125
75-125
75-125
75-125
75-125
75-125
75-125
75-125
75-125

3.8
3.7
3.7
3.2
3.7
4.4
3.6
2.7
8.1
2.8
3.4
3.0
1.7
2.7
3.0
1.7

2
2
2
2
2
2
2
2
2
2
2
2
2

mg/L

Mercury 0.010 0.00934 0.00954 0.00944 94 75-125 2.1 2

Category: GFAA-TL
Matrix: LEACHATE
QC Lot: 25 AUG 92-9X
Concentration Units: mg/L

Selenium 0.30 0.284 0.284 0.284 95 75-125 0.0 ;

Calculations are performed before rounding to avoid round-off errors In calculated results.

0I



CLOT ASSIGINMENT REPORT
tals Analysis and Prep4ration

Laboratory
Sample Number

024553-0002-SA
0245S3-0002-SA
024553-0002-SA

QC Matrix

LEACHATE
LEACHATE
LEACHATE

QC Category

ICP-TL
HG-CVAA-TL
GFAA-TL

QC Lot Number
(DCS)

QC Run Number
(SCS/BLANK)

25 AUG 92-9A
27 AUG 92-4A
25 AUG 92-9X

25 AUG
27 AUG
25 AUG

92-9A
92-4A
92-9X



METHOD BLANK REPORT
Setvolatlle Organics by GC

I
Report ingLimitAnalyte Result Units

Test: 8080CP-OTC-TL
Matrix: SOIL
QC Lot: 25 AUG 92-9A

? amma-BHC (Lindane)
hlordane

Endrin
Heptachlor

(and its epoxide)
Methoxychlor
Toxaphene

Test: 8150-OTC-TCLP-L
Matrix: SOIL
QC Lot: 21 AUG 92-4A

QC Run: 25 AUG 92-9A

QC Run: 26 AUG 92-4A

ND
ND
NO

ND
ND
ND

mg/L
mg/L
mg/L

mg/L
mg/L
mg/L

0.00050
0.0050
0.0010

0.00050
0.0050
0.050

2,4-0
2,4,5-TP (Silvex)

ND
ND

mg/L
mg/L

0.0050
0.0010

I

(I



SINGLE CONTROL SAMPLE REPORT

emivolatile Organics by GC

ý -- % -P""

Analyte
Concentration
Spiked Measured

Accuracy(%)
SCS Limits

Category: OCP-TL
Matrix: LEACHATE
QC Lot: 25 AUG 92-9A
Concentration Units:

Dibutyl chlorendate

Category: HERB-TL
Matrix: LEACHATE
C Lot: 21 AUG 92-4A
oncentration Units:

QC Run:
mg/L

25 AUG 92-9A

0.0100 0.0107 107 41-135

QC Run:
mgj/L

26 AUG 92-4A

DCAA 0.0500 0.0302 60 51-138

Calculations are performed before rounding to avoid round-off errors in calculated results.



DUPLICATE CONTROL SAMPLE REPORT
Semivolattle Organics by GC

A C..wntg Cwnppn

Analyte
Concentration

Spiked Measured
OCS2

Accuracy
Average(%)

AVG DCS Limits

4
Prec is I

(RPD)
OCS LWOCS I

Category: OCP-TL
Matrix: LEACHATE
QC Lot: 25 AUG 92-9A
Concentration Units:

amma-BHC (Lindane)
eptachlor

Aldrin
Oleldrin
Endrin
4,4'-DOT

Category: HERB-TL
Matrix: LEACHATE
QC Lot: 21 AUG 92-4A
Concentration Units:

mg/L

0.002
0.002
0.002
0.005
0.005
0.005

0.00163
0.00168
0.00139
0.00383
0.00403
0.00425

0.00156
0.00164
0.00137
0.00373
0.00392
0.00413

0.00160
0.00166
0.00138
0.00378
0.00398
0.00419

80
83
69
76
80
84

56-111
50-121
49-109
47-111
50-123
45-117

4.4
2.4
1.4
2.6
2.8
2.9

mg/L

2,4-D
2,4,5-TP
2,4,5-T

ND - Not
NC - Not
NA - Not

(Silvex)
0.050
0.010
0.010

ND
ND
ND

ND
ND
ND

NC
NC
NC

NC
NC
NC

36-126
52-135
41-158

NC
NC
NCI

detected
calculated, calculation
applicable

not applicable

Calculations are performed before rounding to avoid round-off errors in calculated result!

I



*C LOT ASSIGNMENT REPORT
emivolatile Organics by GC

Laboratory
Sample Number

024553-0002-SA
024553-0002-SA

QC Matrix

LEACHATE
LEACHATE

QC Category
QC Lot Number
(DCs)

25 AUG 92-9A
21 AUG 92-4A

QC Run Number
(SCS/BLANK)

25 AUG 92-9A
26 AUG 92-4A

OCP-TL
HERB-TL



METHOD BLANK REPORT
Semivolatile Organics by GC/MS (cont.)

4
Reporting

LimitAnalyte Result Units

Test: 8270-TCL-TCLP-L
Matrix: SOIL
QC Lot: 23 AUG 92-9A QC Run: 23 AUG 92-9A

2,6-Dinttrotoluene
Diethyl phthalate
4-Chlorophenyl

phenyl ether
Fluorene
4-Nttroaniline
4,6-Dinttro-

2-methylphenol
N-Nttrosodiphenylamine
4-Bromophenyl

pheny1 ether
Hexachlorobenzene
Pentachlorophenol
Phenanthrene
Anthracene
D0-n-butyl phthalateFluorantheneyrene

Outl benzyl phthalate
3.3 -Dichlorobenzidine
Benzo(a)anthracene
bis(2-Ethylhexyl)

phthalate
Chrysene
Di-n-octyl phthalate
Benzo (b) fluoranthene
Benzo (k) fluoranthene
Benzo(a)pyrenR
Indeno(1,2,3-cd)pyrene
Dtbenz(a,h)anthracene
Benzo(g,h,i)perylene

NO
ND

ND
NO
ND

NO
ND

NO
ND
ND
NO

ND
ND

HDNO
ND
ND

ND
ND
ND
ND
ND
NDND
ND
ND

mg/L
mg/L

mg/L
mg/L
mg/L

mg/L
mg/I

mg/
mg/I
mg/
mg/
mg/I
mg/I
mg/I
mg/L
mg/L
mg/L
mg/I

mg/I
mg/I
mg/I
mg/I
mg/I
mg/I
mg/I
mg/I
mg/I

0.050
0.050

0.050
0.050
0.25

0.25
0.050

0.050
0.050

0.25
0.050
0.050
0.050
0.050
0.050
0.050
0.10

0.050

0.050
0.050
0.050
0.050
0.050
0.050
0.050
0.050
0.050

I

II



METHOD 0LA REPORT
,,VOWa Organics by GC/MS

Reporting

Analyte Result Units Litmt

Test: 8270-TCL-TCLP-L
Matrix: SOIL
QC Lot: 23 AUG 92-9A QC Run: 23 AUG 92-9A

Phenol NO mg/L 0.050
bts(2-Chloroethyl) ether N, mg/I 0.050
2 Chlorophenol ND mg/L 0.050
1,3-Dichlorobenzene ND mg/L 0.050
1,4-Dtchlorobenzene NO m/IL 0.050
Benzy I alcohol NO mg/L 0.060
1,12'ichlorobenzene NO mg/L 0.050
2-Nethylphenol ND mg/L 0.050
bis(2-Chloro1sopropyl)-

ether NO mg/L 0.050
4-Methylphenol NO mg/L 0.060
N-Nttroso-di-

n-propylamine ND mg/I 0.050
Hexachloroethane NO mg/L 0.060
Nitrobenzene NO mg/I 0.050
Isophorone NO mg/L 0.050
2-Nttrophenol NO mg/L 0.050P 2,4-DOmethylphenol No mg/ 0.050
Benzoic acid NO mg/L 0.25
bis(2-Chloroethoxy)-

methane NO mg/I 0.050
2,4-Dlchlorophenol ND mg/L 0.050
1,2,4-Trtchlorobenzene NO mg/L 0.050
Naphthalene ND mg/L 0.050
4 Chloroaniline NO mg/L 0.050
Hexachlorobutadiene NO mg/L 0.050
4-Chloro-3-mothylphenol No mg/L 0.050
2-Methylnaphthalene NO mg/L 0.050
Hexachlorocyclopentadlene ND mg/L 0.050
2,4,6-Tritchlorophenol NO mg/L 0.050
2,4,5-Trtchlorophenol NO mg/L 0.25
2-Chloronaphthale ne NO mg/I 0.050
2-Nitroaniline No mg/I 0.25
01mthyl phthalate N mg/ 0.050
Acenaphthylone ND mg/L 0.050
3-Nitroanfloine NO mg/L 0.25
Acenaphthen. NO mg/I 0.050
2,4-Dinltrophenol ND mg/L 0.25
4-Nitrophenol NO mg/L 0.25
Dibenzofuran No mg/IL 0.050
2,4-Dinitrotoluene ND mg/L 0.050

OFFICIAL RECORD COPY mL tO 1 1804 5
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INGLE CQNTROL SAMPLE REPORT
$Slvolatile OrganIcs by GC/OIS

4
Analyte

Concentration
Spiked Measured

AccuracyM()
SCS hitmts

Category: -TLMatrx• LA€HTE
Lot: AU•G 02-9A

Concentration Units:

Nitrobenzone-dS
2-FlUOrobiphenyl t
Terphenyj-d14
Phenol-d5
2-Fluorophenol
2.4,6-Tribromophenol

QC Run:
mg/L

23 AUG 92-9A

0iSoo
0. 600

1.0oo
1.00
1.00

0.4060,418
0.590
0.759
0 692
0:.60

81 44-10~
84 41-9116 41-126
767 25-112

69 37-100
86 40-1I15

Calculations are performed before rounding to avoid round-off errors in calculated results

U

I
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PUPLICATE OM#TROL SAIMPLE REPORT

,esiv tolaiI Organic$ by at/fS

Analyjte
Concentration

Spiked Measured
DCSI 0CS2

Accuracy
Averas(%)AVG 0C$ ot I lt

Precisio
SAl"Lls

Category: SNA-TL
N trix" LEACHAT(

Lot: 23 AUG 92-9A
Concentration Units: mg/L

Phenol
2-Ch orophenol!1 4-10i clorobenzene

N-Nt troso-di-
n- propylat ne1. 2i - T hl o1orobenzene

4-Chloro-3-mothylohenoi

Acenaphthene
4-0itrophenol
2,4-Otni trotoluene
Pentachlorophenol
Pyrene

I Calculations are performed before

0.50 0.361 0.3.55S.o0 o.37* 0.364
921s 0•16 0.163

0.25
0.26
0.50
0.25
0.60
0.25
0.50
0.25

0.182
0.168
0.419
0.201
0.481
0.212
0.463
0.242

0.1850:176
0.414
0.212
0.501
0.214
0.474
0.246

0.358

0.164

0.184
0:.172
0.416
0.206
0.491
0.213
0.468
0.244

72.
74
66

73
69
83
83
98
85
94
98

4Z-109
50-104
31-101

49-109
29-100
48-112
48- 99
29-124
52-104
25-132
51-116

1.7 3
3.? 3
1.2 3

1.6
4.7
1.2
5.3
4.1
0.9
2.3
1.6

3
3
3

2
4
2

rounding to avoid round-off errors in calculated results.
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QC LOT ASSIGNMENT REPORT
tovolatilt Organics by GC/MS 6

Laboratory
Staple tkuiber

024553-OOO2-SA

QC Matrix

LEACHATE

QC Category

BNA-TL

C Lot Number
2cs)
23 AUG 92- 9A

QC Run Number
(SCSABLANK)

23 AUG 92-9A

6!

6l



METHOD BLANK REPORT
* Volatile Organics by GC/MS

Report i ng
Analyte Result Units tit

Test: 6240-TCL-TCLP-L
N t"ix: SOIL

LOt: 25 AUG 92-J QC Run: 25 AUG 92-J

Chhlorowethane NO mg/L 0.050
rvSr than, ND mg/L 0.050

vinyl ChOride NDm/L 0.050
Chlorgethane NO mg/L 0.050
Methylene chloride NO mg/L 0.025
Acetone ND mg/L 0.050
Carbon disulfide NO mg/L 0.025
1.1-Dichloroethene NO mg/L 0.025
1 1-Dichloroethane NO mg/L 0.025
1 .2-Dichloroethene
Ch cis/trans) NO mg/I 0.025

choroform NO mg/L 0.025
1,2-Dichloroethane NO mg/L 0.025
2-Sutanone 0.0080 mg/L 0.050 J
,,1, 1-Trichloroethane ND mg/I 0.025

Carbon tetrachioride NO mg/L 0.025
Vinyl acetate NO mg/I 0.050

i Bromod I chl oromethane ND mg/I 0.025
1,2-Oichloropropane ND mg/L 0.025
trans-1,3-DOchloropropene NO mg/I 0.025
Trichloroethene NO mg/I 0.025
Di bromoch 1oromethane NO mg/L 0.025
1,1 ,2-Trichloroethane NO mg/L 0.025
Benzene NO mg/I 0.025
cis-1,3-Dichloropropene NO mg/I 0.025
2-Chloroethyl vinyl ether NO mg/I 0.050
Bromoform NO mg/L 0.025
4 -Ilethyl -2-pentanone NO mg/L 0.050
2-Hexanone NO mg/L 0.050
1,1,2,2-Tetrachloroethane NO mg/I 0.025
Tetrachl oroethene NO mg/L 0.025
Toluene NO mg/L 0.025
Chlorobenzene NO mg/L 0.025
Ethylbenzene NO mg/L 0.025
StNrenD No mg/L 0.025
Xy Ones (total) NO mg/L 0.025

J - Result is detected below the reporting limit or is an
estimated concentration.
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SINGLE CONTROL .SAMPLE REPORT
Volatile Organics by GC/NS UI
Analyte

Concentration
Spiked Measured

Accuracy(%)
SCS Limits

Category: VOA-MS-TL
Mat.r1tx:LEACHATE
SC Lot: 2S AUG 92-J
oncentration Units:

1,Z-Dichloroethane-d4
4-Bromofluorobenzene
Toluene-d8

QC Run:
mg/L

25 AUG 92-J

0.250
0.250
0.250

0.240
0.242
0.266

96
97

106

82-112
83-123
84-128

Calculations are performed before rounding to avoid round-off errors in calculated results.

II

II



O DUPLICATE CONTROL SAMPLE REPORT
*Volatile Organics by GC/NS

Analyte
Concentration

Spiked Measured
DCSI DCS2

Accuracy
Average(%AVG DCS Limits

Precisi(
( RPDmOS Ltm

Category: VOA-MS-TL
Matrlx: LEACHATE
C Lot: 25 AUG 92-J
oncentration Units:

I, I-Dichloroethene
Trtchloroethene
Benzene
Toluene
Chlorobenzene

mg/L

0.250
0.250
0.250
0.250
0.250

0.275
0.247
0.242
0.240
0.274

0.230
0.246
0.246
0.230
0.283

0.252
0.246
0.244
0.235
0.278

101
99
98
94

111

56-138
76-109
78-119
82-114
84-117

18
0.4
1.6
4.3
3.2

Calculations are performed before rounding to avoid round-off errors in calculated results,
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V LOT ASSIGNMENT REPORT
olattle Organics by GC/HS 4

Laboratory
Sample Number

024553-0001-SA

QC Matrix

LEACHATE

QC Category

VOA-MS-TL

QC Lot Number
(DCs)

25 AUG 92-J

QC Run Number
(SCS/BLANK)

25 AUG 92-J

6

6



All samples analyzed concurrently by the same test are assigned the same

QC lot number. Projects which contain numerous samples, analyzeJ over several

days, may have multiple QC lot numbers associated with each test. The QC

Information which follows includes a listing of the QC lot numbers assoclited

with each of the samples reported, DCS and SCS (where applicable) recoveries

from the QC lots associated with the samples, and control limits for these

lots. The QC data is reported by test code, in the order that the tests are

reported in the analytical results section of this report.



A 90iIts kawfn%

The Enseco QC program is based upon monitoring the precision and accuracy I

of an analytical method by analyzing a set of Duplicate Control Samples (DCS)

at frequent, well-defined intervals. Each DCS is a well-characterized matrix

which is spiked with target compounds at 5-100 times the reporting limit,

depending upon the methodology being monitored. The purpose of the DCS is not

to duplicate the sample matrix, but rather to provide an interference-free,

homogeneous matrix from which to gather data to establish control limits.

These limits are used to determine whether data generated by the laboratory on

any given day is in control.

Control limits for accuracy (percent recovery) are based on the average,

historical percent recovery +/- 3 standard deviation units. Control limits

for precision (relative percent difference) range from 0 (identical duplicate

DCS results) to the average, historical relative percent difference + 3

standard deviation units. These control limits are fairly narrow based on the

consistency of the matrix being monitored and are updated on a quarterly

basis. II
For each batch of samples analyzed, an additional control measure is taken

in the form of a Single Control Sample (SCS). The SCS consists of a control

matrix that is spiked with surrogate compounds appropriate to the method being

used. In cases where no surrogate is available, (e.g., metals or conventional

analyses) a single DCS serves as the control sample. An SCS is prepared for

each sample lot for which the OCS pair are not analyzed. The recovery of the

SCS is charted in exactly the same manner as described for the DCS, and

provides a daily check on the performance of the method.

Accuracy for DCS and SCS is measured by Percent Recovery.

Measured Concentration
% Recovery- X 100

Actual Concentration

Precision for OCS is measured by Relative Percent Difference (RPD).

I Measured Concentration DCS1 - Measured Concentration DCS2 I
RPD - X 100

(Measured Concentration DCSI + Measured Concentration DCS2)/2 I



IV. QUALITY CONTROL REPORT

The i'nseco laboratories operate under a vigorous QA/QC program designed to

ensure the generation of scientifically valid, legally defensible data by

monitoring every aspect of laboratory operations. Routine QA/QC procedures

include the use of approved methodologies, independent verification of

analytical standards, use of duplicate Laboratory Control Samples to assess

the precision and accuracy of the methodology on a routine basis, and a

rigorous system of data review.

In addition, the Enseco laboratories maintain a comprehensive set of

certifications from both state and federal governmental agencies which require

frequent analyses of blind audit samples. Enseco - Rocky Mountain Analytical

Laboratory is certified by the EPA under the EPA/CLP program for Organic

analyses, under the USATHA4A (U.S. Army) program, by the Army Corps of

Engineers, and the states of Colorado, New Jersey, Utah, and Florida, among

others.

The standard laboratory QC package is designed to:

1) establish a strong, cost-effective QC program that ensures the

generation of scientifically valid, legally defensible data,

2) assess the laboratory's performance of the analytical method

using control limits generated with a well-defined matrix,

3) establish clear-cut guidelines for acceptability of analytical

data so that QC decisions can be made immediately at the bench,

and

4) provide a standard set of reportables which assures the client

of the quality of his data.
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IClient Name:
Client 10:
Lab ID:
Matrix:
Authorized:

Texas Instruments Incorporated
LOW LEVEL FOR TCLP
024553-0002-SA
SOIL Sampled: 14 AUG 92
17 AUG 92 Prepared: See Below

Received: 17 AUG 92
Analyzed: See Below

Repor t ingLimit Analytical
Method

Prepared
Date

Analyzed
DateParameter

Free Liquid
Cyanide, Reactive
Ignitability

ulftide, Reactive

Result

NO
NO

>160
6.7
NO

Units

mg/kg
unIts
mg/kg

0.1 9095
0.10 EPA/OSW

-- 1010
-- 9045
0.50 EPA/OSW

NA
NA
NA
NA
NA

09
02
28
31
02

SEP
SEP
AUG
AUG
SEP

92
92
92
92
92

I

ND - Not detected
NA = Not applicable

Reported By: Kirsten Meier Approved By: Julie Martinez 
a



General Inorganics - A Crnitng CUmpanv

Client Nam"
Client 1D:
Lab ID:
Matrix:
Authorized:

Parameter

-xas Instruments Incorporated
1v LEVEL FOR TCLO
.1553-0001 SA

SOIL Sampled: 14 AUG 92
17 AUG 92 Prepared: See Below

Received: 17 AUG 92
Analyzed: See Below

Reporting
LimitResult

Bulk Density
Specific Gravity

ND
ND

Units

g/cc
g/cc

AnalyticalMethod

ASTN D70
ASTM D1429

Prepared Analyzed
Date Date

NA
NA

10 SEP 92
10 SEP 92

NO - Not detected
NA - Not applicable

Reported By: John Laferty Approved By: John Laferty



Total Metals

TCLP Leachate

4, koming Lw"paný

61Client Name:
Client ID:
Lab ID:
Matrix:

Texas Instruments, Incorporated
LOW LEVEL FOR TCLP
024553-0002-SA Sampled: 14 AUG
SOIL Received: 17 AUG

Authorized: 17 AUG

92
92
92

Leached: 20 AUG 92
Prepared: See Below
Analyzed: See Below

Parameter

Arsenic
Barium
Cadmium
Chromium
Lead
Mercury
Selenium
Silver

Result

ND
0.30

ND
ND
ND
NO
ND
ND

Re orting Analytical
Method

Prepared
Date

Analyzed
DateUnits

mg/I
mg/I
mg/I
mg/L
mg/L
mgIL
mg/I
mg/I

1.0
0.10
0.050
0.10
0.50
0.0020
0.050
0.10

6010
6010
6010
6010
6010
7470
7740
6010

25
25
25
25
25
27
25
25

AUG
AUG
AUG
AUG
AUG
AUG
AUG
AUG

92
92
92
92
92
92
92
92

25
25
25
25
25
31
26
25

AUG
AUG
AUG
AUG
AUG
AUG
AUG
AUG

92
92
92
92
92
92
92
92

4

ND - Not detected
NA - Not applicable

Reported By: Harold Borquez Approved By: Richard Murphy 1



TCLP Leachate
Method 8150

Incorporated

A,, -unmng qL.amaNy

Client Name: Texas Instruments
Client ID: LOW LEVEL FOR TCLP
Lab ID: 024553-0002-SA
Matrix: SOIL

Sampled:
Received:

Authorized:

14 AUG
17 AUG
17 AUG

92
92
92

Leached: 20 AUG 92
Prepared: 26 AUG 92
Analyzed: 28 AUG g2

Parameter Result

2,4-D
2,4,5-TP (Silvex)

ND
ND

Units

mg/L
mg/L

Reporting
Limit

0.0050
0.0010

Surrogate Recovery

0CAA 59

ND - Not detected
NA - Not applicable

Reported By: William Sullivan Approved By: Mike Hoffman
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TCLP Leachate
Method 8080

A Iuwmng Cumpsnv

Client Name:
Client ID:
Lab ID:
Matrix:

Texas Instruments,
LOW LEVEL FOR TCLP
024553-0002-SA
SOIL

Incorporated

Sampled: 14 AUG
Received: 17 AUG

Authorized: 17 AUG

I
92
92
92

Leached: 20
Prepared: 25
Analyzed: 03

AUG 92
AUG 92
SEP 92

Reporting
LimitParameter Result Units

2aana-BHC (Lindane)
hlordane

Endrin
Heptachlor

(and its epoxide)
Methoxychilor
Toxaphene

Surrogate

Dibutyl chlorendate

ND
NO
ND

ND
ND
ND

mg/Lmg/ Lmg/L

mg/L
mg/ L
mg/L

0.00050
0.0050
0.0010

0.00050
0.0050
0.050

Recovery

113

I

NO - Not detected
NA - Not applicable

Reported By: William Sullivan Approved By: Mike Hoffman

I



TCL Semivolatile Organics A Cumu. cpwv
TCLP Leachate (CONT.)

Method 8270

Client Name: Texas Instruments Incorporated
Client 1D: LOW LEVEL FOR TCLP
Lab ID: 024553-0002-SA Sampled: 14 AUG 92 Leached: 20 AUG 92
Matrix: SOIL Received: 17 AUG 92 Prepared: 25 AUG 92

Authorized: 17 AUG 92 Analyzed: 26 AUG 92

Reporting
Parameter Result Units Ltmit

2,6-Dinitrotoluene ND mg/L 0.050
Diethyl phthalate ND mg/L 0.050
4-Chlorophenyl

phenyl ether ND mg/L 0.050
Fluorene ND mg/L 0.050
4-Nitroaniltne ND mg/L 0.25
4,6-Dinitro-

2-methylphenol NO mg/L 0.25
N-Nitrosodiphenylamine ND mg/L 0.050
4-Bromophenyl

phenyl ether NO mg/I 0.050
Hexachlorobenzene ND mg/L 0.050
Pentachlorophenol NO mg/I 0.25
Phenanthrene NO mg/I 0.050
Anthracene NO mg/I 0.050
01-n-butyl phthalate ND .ng/I 0.050
Fluoranthene ND mg/I 0.050
Pyrene ND mg/I 0.050
Butyl benzyl phthalate ND mg/L 0.050
3,3'-Dichl')robenzidine ND mg/L 0.10
Benzo(a anthracene ND mg/L 0.050
bis(2-Ethylhexyl)

phthalate ND mg/0.050
Chrysene NO mg/I 0.050
Di-n-octyl phthalate ND mg/I 0.050
Benzo (b) fluoranthene NO mg/I 0.050
Benzo (k) fluoranthene NO mg/L 0.050
Benzo(a )pyrene NO mg/I 0.050
Indeno,(1,2 3-cd)pyrene NO mg/L 0.050
Dibenz(a,h anthracene ND mg/L 0.050
Benzo(gh,l)perylene ND mg/L 0.050

Surrogate Recovery

Nitrobenzene-d5 71 %
2-Fluorobiphenyl 65 %
Terphenyl-d14 89 %
Phenol-d5 67 %
2-Fluorophenol 60 %
2,4,6-Tribromophenol 70 %

ND - Not detected
NA - Not applicable

Reported By: Paul Smith Approved By: Shawn Kassner



TCL Semivolatile Organics -- co;•a.,

TCLP Leachate
Method 8270

Client Name: Texas Instruments, Incorporated
Client ID: LOW LEVEL FOR TCLP ,
Lab ID: 024553-0002-SA Sampled: 14 AUG 92 Leached: 20 AUG 92
Matrix: SOIL Received: 17 AUG 92 Prepared: 25 AUG 92

Authorized: 17 AUG 92 Analyzed: 26 AUG 92

Reporting
Parameter Result Units Limit

Phenol ND mg/I 0.050
bis(2-Chloroethyl) ether ND mg/I 0.050
2-Chlorophenol ND mg/I 0.050
1,3-DOchlorobenzene ND mg/I 0.050
I,4-Dichlorobenzene ND mg/L 0.050
Benzyl alcohol ND mg/L 0.050
1,2-Dichlorobenzene ND mg/L 0.050
Z-Methylphenol ND mg/L 0.050
bis(2-Chloroisopropyl)-

ether ND mg/L 0.050
4-Methylphenol NO mg/L 0.050
N-Nitroso-di-

n-propylamine ND mg/I 0.050
Hexachloroethane NO mg/I 0.050
Nitrobenzene ND mg/I 0.050
Isophorone ND mg/I 0.050
2-N trophenol ND mg/L 0.050
2.,4-Dimethylphenol ND mg/L 0.050
Benzoic acid ND mg/L 0.25
bis(2-Chloroethoxy)-

methane ND mg/I 0.050
2,4-Dichlorophenol ND mg/I 0.050
1.2,4-Trichlurobenzene ND mg/I 0.050
Naphthalene ND mg/I 0.050
4-Chloroaniline ND mg/I 0.050
Hexachlorobutadiene ND mg/I 0.050
4-Chloro-3-methylphenol ND mg/I 0.050
2-Methylnaphthalene ND mg/L 0.050
Hexachlorocyclopentadiene ND mg/L 0.050
2,4,6-Trichlorophenol ND mg/I 0.050
2,4,5-Trichlorophenol ND mg/I 0.25
2-Chloronaphthalene ND mg/I 0.050
2-Nitroaniline ND mg/ 0.25
Dimethyl phthalate NO mg/ 0.050
Acenaphthylene ND mg/I 0.050
3-Nitroaniline ND mg/I 0.25
Acenaphthene ND mg/I 0.050
2,4-Dinitrophenol ND mg/I 0.25
4-Nitrophenol ND mg/L 0.25
Dibenzofuran ND mg/L 0.050
2,4-Dinitrotoluene ND mg/L 0.050

(continued on following page)
ND - Not detected
NA - Not applicable

Reported By: Paul Smith Approved By: Shawn Kassner



Method 824O

Client Name:
C1 lent ID:
Lab I:
Matrix:

Texas Instruments Incorporated
LOW LEVEL FOR TCLO
024553-O001-SA Sampled: 14
SOIL Received: 17

Authorized: 17

AUG 92
AUG 92
AUG 92

Leached: 19 AUG 92
Prepared: 19 AUG 92
Analyzed: 25 AUG 92

Surrogate

I,?-Dichloroethane-d4

NO - Not detected

NA - Not applicable

9eported By: Stephanie Boehnke

Recovery

95

Approved By: Shawn Kassner



ILL volatlle urganics ... •,.%q .
TCLP Leachate

Method 8240

Client Name: Texas Instruments Incorporated
Client ID: LOW LEVEL FOR TCLP
Lab ID: 024553-0001-SA Sampled: 14 AUG 92 Leached: 19 AUG 92
Matrix: SOIL Received: 17 AUG 92 Prepared: 19 AUG 92

Authorized: 17 AUG 92 Analyzed: 25 AUG 92

Reporting
Parameter Result Units Limit

Chloromethane ND mg/L 0.050
Bromomethane ND mg/L 0.050
Vinyl chloride ND mg/L 0.050
Chloroethane NO mg/L 0.050
Nethylene chloride NO ,mg/L 0.025
Acetone ND mg/L 0.050
Carbon disulfide ND mg/L 0.025
I,1-Dichloroethene ND mg/L 0.025
1,1-Oichloroethane ND mg/L 0.025
1,2-Dichloroethene

(cis/trans) ND mg/L 0.025
Chloroform ND mg/L 0.025
1,2-Dichloroethane ND mg/L 0.025
2-Butanone ND mg/L 0.050
I,1,1-Trichloroethane ND mg/L 0.025
Carbon tetrachloride ND mg/L 0.025
Vinyl acetate ND mg/L 0.050
Bromodichloromethane ND mg/L 0.025
1,2-DicPloropropane NO mg/L 0.025
trans-1,3-Dichloropropene ND mg/L 0.025 I
Trichloroethene ND mg/L 0.025
Dibromochloromethane ND mg/L 0.025
1,1,2-Trichloroethane NO mg/L 0.025
Benzene NO mg/L 0.025
cls-1,3-Dichloropropene ND mg/L 0.025
2-Chloroethyl vinyl ether NO mg/L 0.050
Bromoform ND mg/L 0.025
4-Methyl-2-pentanone ND mg/L 0.050
2-Hexanone ND mg/L 0.050
1,1,2,2-Tetrachloroethane ND mg/L 0.025
Tetrachloroethene ND mg/L 0.025
Toluene ND mg/L 0.025
Chlorobenzene ND mg/L 0.025
Ethylbenzene ND mg/L 0.025
Styrene NO mg/L 0.025
Xylenes (total) ND mg/L 0.025

Surrogate Recovery

Toluene-d8 101 %
4-Bromofluorobenzene 99

(continued on following page)lND - Not detected
NA - Not applicable

Reported By: Stephanie Boehnke Approved By: Shawn Kassner I



IIl. ANALYTICAL RESULTS

The analytical r2sults for this project are presented in the following

data tables. Each data table includes sample identification information, and

when available and appropriate, dates sampled, received, authorized, prepared

and analyzed. The authorization data is the date when the project was defined

by the client such that laboratory work could begin. The date prepared is

typically the date an extraction or digestion was initiated. For volatile

organic compounds in water, the date prepared is the date the screening of the

sample was performed.

Data sheets contain a listing of the parameters measured in each test, the

analytical results and the Enseco reporting limit. Reporting limits are

adjusted to reflect dilution of the sample, when appropriate. Solid and waste

samples are reported on an "as received" basis, i.e., no correction is made

for moisture content.

In addition, surrogate recovery data is presented for all GC/MS analyses.

The surrogate recovery is an indication of the effect of the sample matrix on

the performance of the method. The results from the Standard Enseco QA/QC

Program, which generates data which are independent of matrix effects, are

given in Section IV.

The analytical data reported are subject to the following limitations of

the analytical methodology:



ANALYTICAL TEST REQUESTSfor mTexas Instruments, Incorporated

Lab ID: Group Custom
024553 Code Analysis Description Test?

0001 A TCL Volatile Organics N
Prep-Volatile Organics /API N
TCLP Extraction / Purgeable Volatile Organics N
Bulk Density N
Specific Gravity N

0002 B TCL Semivolatile Organics N
Prep - Semivolatile Organics by GC/KS, TCLP N

Leachate
TCLP Extraction / Extractable Organics & Metals N
Toxicity Characteristic Metals N
Digestion for Metals from a TCLP leachate N
Mercury, Cold Vapor AA TCLP Leachate N
Mercury, Cold Vapor AA from a TCLP Leachate N
Selenium, Furnace AA N

TCLP Leachate
Digestion for Metals from a TCLP leachate N
Chlorinated Pesticides - Toxicity N

Characteristic List
Prep for b GC for TCLP Leachates N
TCL Extraction / Extractable Organics Aliquot N I
Ignitability, Closed Cup N
Sulfide, Reactive N
Cyanide, Reactive N
H H iN

CHerbicides N
Prep - Herbicides by GC / TCLP Leachate N
I Free liquid, paint filter test N

I



SAMPLE DESCRIPTION INFORMATION
for

Texas Instruments, Incorporated

Lab ID

024553-000!-SA
024553-0002-SA

Client ID

LOW LEVEL FOR TCLP
LOW LEVEL FOR TCLP

Matrix

SOIL
SOIL

Sampled
Date Time

14 AUG 92
14 AUG 92

Received
Date

17 AUG 92
17 AUG 92



11. SAMPLE DESCRIPTION INFORMATION/ANALYTICAL TEST REQUESTS

Sample Descrittion Information

The Sample Description Information lists all of the samples received in

this project together with the internal laboratory identification number

assigned for each sample. Each project received at Enseco - RPAL is assigned

a unique six digit number. Samples within the project are numbered

sequentially. The laboratory identification number is a combination of the

six digit project code and the sample sequence number.

Also given in the Sample Description Information is the Sample Type

(matrix), Date of Sampling (if known) and Date of Receipt at the laboratory.

Analytical Test Reouests

The Analytical Test Requests lists the analyses that were performed on

each sample. The Custom Test column indicates where tests have been modified

to conform to the specific requirements of this project. I

I



A '9.1 ol Lumpwv

Sample 024553-0002 was originally analyzed for Method 8150 within holding

time. All target analytes were found to be not detected with surrogate

recoveries within the advisory acceptance criteria; however, due to laboratory

error the corresponding Duplicate Control Samples (DCS) were not spiked. A

reprep was performed on the TCLP extract and reanalysis outside of the holding

time confirmed the original results with surrogate recoveries and DCSs within

acceptable limits. The original data performed within holding time have been

reported. Listed below are the Duplicate Control Sample recoveries for the

analytical run for which the reanalysis was performed (QC Lot 29 AUG 92-4A):

Concentration Result Result % Recovery % Recovery
Soiked 1 W 1 2

2,4-D 0.05 0.0314 0.0311 63 62 1

Silvex 0.01 0.0074 0.0075 74 75 2

2,4,5-T 0.01 0.0073 0.0073 73 73 1

TCLP Prep Blank contamination was noted for Barium. RIAL has observed

this to be a consistent artifact of the TCLP filter media and is within the

tolerances of the RHAL Quality Assurance Program Plan.

The Bulk Density and Specific Gravity analyses were performed by Hazen

Research, Inc. 4601 Indiana Street, Golden, Colorado 80403.
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I. OVERVIEW

On August 17, 1992, Enseco-Rocky Mountain Analytical Laboratory received
two soil samples from Texas Instruments, Inc.

This report presents the analytical results as well as supporting

information to aid in the evaluation and interpretation of the data and is

arranged in the following order:

I. Overview

11. Sample Description Information/Analytical Test Requests

II. Analytical Results

IV. Quality Control Report

Samples within this project have been analyzed for TCLP as finalized in
the June 29, 1990 Federal Register (p. 26986 - 26998). TCLP leachates are

prepared using Method 1311 and analyzed using Methods 6010, 7470, and 7740 for

metals, 8240 for volatiles, 8270 for semivolatiles, 8080 for pesticides, and

8150 for herbicides. Every effort was made to achieve reporting limits below

the regulated limit on each sample. However, as with all environmental

analyses, matrix interferences or target compounds may be present in some

samples which limit the effectiveness of the analytical method to achieve

these limits.

The final TCLP rule contains a requirement that a matrix spike be analyzed

for each analytical batch and that the bias determined from the matrix spike

be used to correct the measured values. Enseco disagrees with the requirement

to adjust sample results using spike recovery data and furthermore believes

that if correction of data is to be performed, it should not be performed by

the laboratory. Enseco has submitted formal comments to EPA concerning

recovery correction (copies are available on request). Results are reported

uncorrected for spike recoveries. The results from the QC sample analyses

(surrogates, lab controls, and matrix spikes) are contained in the report,

should these data be of interest in adjusting reported values. As stated in

Method 1311, use of alternate methods may be needed when the recovery of the

matrix spike is below the expected analytical performance. I
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Composite Sample of

Contaminated Soil from

Pilot Excavation

August 17, 1992

** * *

% Soil Moisture



I
Enseco Mixed Waste Lab

for Sample 24553 - Texas Instruments

% Moisture:

Dried Sample Oversight at 105 C

Emt Dish Moist Sample

1. 2.7023 g 15.09 g

2. 2.6763 g 15.18 g

Dry Sample & Dish

16.2585 g

16.4558 g

Da Samale Ony

13.56562 g

13.7795 g

I
1. I g

15.09 g

2. 13_779-g =
15.18 g

Average

89.84% solids, 10.16% moisture

90.77% solids, 9.23% moisture

9.7% moisture

a
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Laboratory Report

Moisture-Density Relationship

of Compacted Sod
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Attachment 3

Memorandum Regarding Waste Classification Dated 10/29/92



DATh: 10/29/92

Tot Mike Elliott
trank Vaele
Texas IknstrUants Incorporated

FROM: Mark Gritffon
Creative Pollution Solutions

SUBJECT: Recommendations for the classification of waste

The iollowing memo presents the a!r-ement for considering a
fraction of the waste, from the Building 12 Burial site, to be
disposed of at, EnviroCare of Utah as source material.

The (Ws' is based primarily on analysis of alpha
peoctroscopy data along with knowledge of past disposal practices

on the site. The basic arqu ent is that the waste found on the
site is composed of both depleted uranium (source material) as
well as a small fraction of enriched uranium (special nuclear
material). The alpha spectroscopy data which was used to
estimate the fractional breakdown are taken from the saples
found in the area on the site which had the most contamination. U
Site history sems to indicate that this area of high
contamination should be representative of the entire site.

The following arguements seem to indicate that it would be
conservative to aessume that 206 of the waste could be manifested
as SN material:

Babcock and Wilcox analysis of sample number TI-2904
on 9/4/92 which indicated that the sample was of a
depleted nature (this sample was from the high
contamination area)

• Assay analysis of representative debris found on the
sits which indicated either natural or depleted
enrichments

* Thomas Gutman's independent assessment of the
analyftial data which concluded that the waste
conistted mostly of depleted uranium

Vern Andrew's of gnviroCare of Utah assessment of
the data which also concluded that 20% SMW would be a
conservative estimate

I



* The alpha upectruscopy data from Lockheed Analytical
Laboratories saown in table 1 and the estimation of %
SUN based on that data and shown below.

Calculation of the fraction of SNM

The following calculation is based on the following assumptions:

1) the waste in question is composed of a mixture of depleted
uranium and enriched uranium

2) the depleted uranium is 0.45% U-235 by weight

3) the enriched uranium which may exist on the site is 1.5% U-
235. It is believed that this is a very conservative assumption
since the history of the site shows that highly enriched
materials were used on site. If the following calculation were
to be based on the assumption that the enriched material were cf
high enrichments the fraction of SNM approaches zero.

Average of alpha spec samples - .5375% by weight U-235

Using simple algebra:

0.45(x) + 1.5(l-x) - .63

x - 17% (which equals the % SNM)

In the above calculation estimates of percent enrichment were
made based on alpha spectroscopy. Similar calculations could be
made based on gamma spectroscopy data, however, gamma
spectroscopy relies on inference and interference corrections
from other isotopes and therefore contain greater uncertainty.
Convorsly, alpha spectroscopy is based on aliquot sampling and
representative sampling may introduce errors. Regardless, the
alpha spectroscopy method is the most generally accepted for this

.type of analysis.

While it may beassumed that this percentage of the waste is SlM
material,it should be noted that this percentage was based on a
liaited amount of sample information and there may be variation
within boxes within each shipment. The isotopic data of each box
is not available.



I
It should also be noted that the individual boxes were analyzed
using alpha screening and an average percentage was used to
estimate the isotopic concentrations within each box. For this
reason caution should be used in approaching the 350 gram site
limit. It would be prudent not to closely approach this limit
based on the manifested quantities.

TABLE I
ALPHA SPEC DATA OF REPRESENTATIVE SAMPLES

I
SAMPLE ID ISOTOPES CONCENTRATION

(pCi/g)
WT% U-235

RO #152

RO #152(dup)

TI

composite 4

U-235
U-238

U-235
U-238

U-235
U-238

U-235
U-238

122
3590

270
2970

69
1930

79
3200

0.52%

1.40%

0.55%

0.38%

Note : the average of the above wt.% was done by first averaging
the two different weight percents from RO# 152 and then averaging
that number with the other two samples. The average obtained was
0.634.

I



Attachment 4

Conrail Instructions
Dated October 1, 1992
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TOt TOM CHAPPUT TEXAS INSTRUMENTS
ATTLEBORO MA

FROM: M.T. MRUGAL RM 919, ONE LIBERTY PLACE
PHILA. PA

SUBJECT#GONDOLA SHIPMENT INSTRUCTIONS

TOM, BELOW ARE MOVEMENT INSTRUCTIONS FOR THE ATTLEBORO PROJECT:

1) ORDER EMPTY GONDOLA CARS :%rT,' JOB SITE BY CONTACTING CONRAIL'S
CUSTOMER OPERATIONS CENTERs

TELEPHONE: 1-800-456-3115
FAX: 1-800-456-4115

--2) AFTER CARS ARE LOADED INSURE ALL LINERS, TARPS, TIE DOWNS, ARE
CLEAR OF SAFETY APPLIANCES (LADDERS, HAND BRAKE ETC.)

OMPLETE MANIFEST AND LIST CONRAIL AS TRANSPORTER NUMBER ONE. THE
OLLOWING INFORMATION MUST BE DETAILED ON THE MANIFEST:

A. EPA ID N UMBER - PAD030298400
B. EMERGENCY TELEPHONE NUMBER - (215) 977-1832
C. CAR INITIAL AND NUMBER
D. CONTRACT NUMBER (UNDER SPECIAL INSTR/ADD INFO SECTION)

4) FOR SIGNATURE, HAVE YOUR PROJECT COORDINATOR CONTACT THE TRAIN CREW
UPON ARRIVAL AND OBTAIN SIGNATURES AS TRANSPORTER #1 FOR CONRAIL.

5) WHEN CARS ARE READY TO BE RELEASED, FAX BILL OF LADING AND PHOTO-
COPY OF SIGNED AND COMPLETED MANIFEST TO CONRAIL'S OPERATIONS
CENTER.

TELEPHONEi 1-800-456-3115
FAXi 1-800-456-4115

6) FEDERAL EXPRESS ORIGINAL MANIFESTS TO CLIVE, UT. DO NOT GIVE CON-
RAIL ORIGINAL MANIFESTS FOR TRANSPORTATION.

7) FORECAST EMPTY GONDOLA REQUIREMENTS EACH WEEK FOR THE FOLLOWING
WEEKS LOADING SCHEDULE. *THIS MUST BE DONE IN ADDITION TO CONTACT
ING THE CUSTOMER OPERATIONS CENTER FOR DAILY ORDER/RELEASE OF CARS
TO INSURE ADEQUATE EMPTY CAR SUPPLY FOR THE PROJECT*

CONTACT: CAR MANAGEMENT CTR- 1-800-222-2103
DENNIS MCGETTIGAN

YOUR ASSIGNED CUSTOMER SERVICE REPRESENTATIVE ISi
JACKIE LYONS
1-800-228-4661 EXT 45

* NOTE: MANIFEST PROCEDURES APPLY IF MANIFESTS ARE REQUIRED BY STATE
FEDERAL REGULATION

** A TRANSPORTATION SERVICE CONTRACT WILL BE SENT VIA OVERNIGHT
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TOi TOM CHAPPUT TEXAS INSTRUMENTS
ATTLEBORO MA 6

FROMi M.T. MRUGAL R/ 91g, ONE LIBERTY
PHILA.

SUBJECTiOONDOLA SHIPWIT INSTRUCTIONS

CURRIER TODAY.

a.. PLEASE CALL ME IF YOU HAVE ANY QUESTIONS. THANK YOU FOR THE
OPPORTUNITY TO PROVIDE TRANSPORTATION SERVICES ON THIS PROJECT.

PLACE
PA

CCi R.L. PULEO
P.W. BUXTON

*END HIOG.* M.T. MRUGAL 8 333 7281 10/01/92 11s29

6I

0



Attachment 5

Spreadsheets Used for the Generation

of

Radioactive Shipment Records
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Attachment 5-1

Spreadsheet for Radioactive Shipment Record

Shipment 1

I

I



S Texas Instruments Soil ShipmetInformation Sorted By Rail Car

Box R Weit Dam Fe Cnamnation Contantin Radiation Radiaton Ua0els Rl Car Destination
m100"2 cm dpm/100"2.cm mR/h mR/h Affixed

Pounds Alpha Beta Contact 1 me ,
1 8000 1013192 <220 <2200 <0.02 <0.02 Yes/No CR-576195

49 8000 10/3/92 <220 e 2200 <0.02 <0.02 YesNo CR-576195
50 8000 10/3/92 < 220 < 2200 <0.02 <0.02 Yes/No CR-576196
52 8000 10/3/92 < 220 < 2200 <0.02 <0.02 Yes/No CR-576195
55 8000 10/3/92 < 220 < 2200 <0.02 <0.02 Yes/No CR-576195
56 8000 10/3/92 <220 < 2200 <0.02 <0.02 Yes/No CR-576195
57 8000 10/3/92 < 220 < 2200 <0.02 <0.02 Yes/No CR-576195
64 8000 10/3/92 <220 <2200 <0.02 <0.02 Yes/No CR-576195
65 8000 10/3/92 < 220 < 2200 <0.02 <0.02 Yes/No CR-576195
66 8000 10/3/92 <220 <2200 <0.02 <0.02 Yes/No CR-576195
67 8000 10/3/92 < 220 < 2200 <0.02 <0.02 Yes/No CR-576195
77 8000 10/3/92 < 220 < 2200 <0.02 <0.02 Yes/No CR-576195
78 8000 10/3/92 <220 < 2200 <0.02 <0.02 Yes/No CR-676195
79 8000 10/3/92 <220 <2200 <0.02 <0.02 Yes/No CR-576195

Totals 112000 _ 
- --

AvurIges

8/25/93 Page I SHIP1 .XLS



Texas Instruments Soil Shipment Information Sorted By Rail Car

Box Alpha Screenmg Total Uranrwn U-238 U-235 U-234 Th-232 Th-230 U-235
Number Couns/i 0 min Concentration Activity Activity Activity Activity Activity Mass

PCi/ O M mCi ma ma mCi mCi 9M3
1 57 57 1.17E-01 5.36E-03 8.45E-02 4.31E-03 3.23E-03 2.50E + 00

49 48 48 9.87E-02 4.52E-03 7.12E-02 3.63E-03 2.72E-03 2.11E+00
50 43 43 8.84E-02 4.04E-03 6.38E-02 3.25E-03 2.44E-03 1.89E + 00
52 59 59 1.21E-01 5.55E-03 8.75E-02 4.46E-03 3.34E-03 2.59E + 00
55 43 43 8.84E-02 4.04E-03 6.38E-02 3.25E-03 2.44E-03 1.89E + 00
56 53 53 1.09E-01 4.99E-03 7.86E-02 4.OOE-03 3.OOE-03 2.32E + 00
57 55 55 1.13E-01 5.17E-03 8.16E-02 4.16E-03 3.12E-03 2.41E + 00
64 70 70 1.44E-01 6.58E-03 1.04E-01 5.29E-03 3.97E-03 3.07E + 00
65 51 51 1.05E-01 4.80E-03 7.56E-02 3.85E-03 2.89E-03 2.24E + 00
66 62 62 1.27E-01 5.83E-03 9.19E-02 4.68E-03 3.51E-03 2.72E + 00
67 66 66 1.36E-01 6.21E-03 9.79E-02 4.99E-03 3.74E-03 2.90E + 00
77 80 80 1.64E-01 7.53E-03 1.19E-01 6.04E-03 4.53E-03 3.51E + 00
78 60 60 1.23E-01 5.64E-03 8.90E-02 4.53E-03 3.40E-03 2.63E +00
79 73 73 1.50E-01 6.87E-03 1.08E-01 5.51E-03 4.14E-03 3.20E + 00

1.69E+00 7.71E-02 1.22E+00 6.19E-02 4.65E-02 3.60E+01

8125/93

B
Page 2

A
SHIP1 .XLS
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S Texas Instruments Soil Shipme nformation Sorted By Rail Car

Box * U-238 U-235 U-234 Th-232 Th-230 Average Total
Number Concentration Concentration Concentration Concentration Concentration

pild pCi/o PO/ p•i/o pCu/o Ccent€ratio Activity
1 3.23E+01 1.48E+00 2.33E+01 1.19E+00 9.06E-01

49 2.72E + 01 1.24E + 00 1.96E+01 9.98E-01 7.63E-01
50 2.43E +01 1.11E+00 1.76E+01 8.94E-01 6.84E-01 1.02E+01 5.57E-01
52 3.34E +01 1.53E +00 2.41E +01 1.23E +00 9.38E-01
55 2.43E+01 1.I1E+00 1.76E+01 8.94E-01 6.84E-01
56 3.OOE +01 1.37E +00 2.16E +01 1.IOE+00 8.43E-01 1.07E+01 5.84E-01
57 3.11E+01 1.42E+00 2.25E+01 1.14E+00 8.75E-01
64 3.96E+01 1.81E+00 2.86E+ 01 1.46E+00 1.11E+00
65 2.89E +01 1.32E +00 2.08E +01 1.06E +00 8.11E-01 1.22E+01 6.63E-01
68 3.51E+01 1.61E+00 2.53E+01 1.29E+00 9.86E-01
67 3.74E +01 1.71E+00 2.69E+01 1.37E+00 1.05E+00
77 4.53E +01 2.07E +00 3.27E +01 1.66E +00 1.27E +00 1.44E+01 7.83E-01
78 3.40E+01 1.55E+00 2.45E+01 1.25E+00 9.54E-01
79 4.13E+01 1.89E +00 2.98E+01 1.52E +00 1.16E+00 1.38E+01 5.01E-01

3.32E+01 1.52E+00 2.39E+01 1.22E+00 9.31E-01

8/25/93 Pag 3 SHIP1 .XLS



Texas Instruments Soil Shipment Information Sorted By Rail Car

Box # Weight Date Filed Contamination Contamination Radiation Radiation Labels Rail Car Destination
dpm/100"2 cm dpm/100"2 cm mR/h mR/h Affixed

Pounds A!VM Beta Contact 1 meer
44 8000 10/3/92 <220 < 2200 <0.02 <0.02 Yes/No CR-577700
45 8000 10/3/92 < 220 <2200 <0.02 <0.02 Yes/No CR-577700
46 8000 10/3/92 < 220 < 2200 <0.02 <0.02 Yes/No CR-b77700
47 8000 10/3/92 <220 <2200 <0.02 <0.02 Yes/No CR-577700
48 8000 10/3/92 <220 <2200 <0.02 < 0.02 Yes/No CR-577700
51 8000 10/3/92 <220 <2200 <0.02 <0.02 Yes/No CR-577700
53 8000 10/3/92 <220 <2200 <0.02 <0.02 Yes/No CR-577700
74 8000 10/3/92 <220 <2200 <0.02 <0.02 Yes/No CR-577700
75 8000 10/3/92 <220 <2200 <0.02 <0.02 Yes/No CR-577700
76 8000 10/3/92 <220 <2200 <0.02 <0.02 Yes/No CR-577700
80 8000 10/3/92 <220 <2200 <0.02 <0.02 Yes/No CR-577700
81 8000 10/3/92 <220 <2200 <0.02 <0.02 Yes/No CR-577700
82 8000 10/3/92 <220 <2200 <0.02 <0.02 Yes/No CR-577700
83 8000 1013/92 <220 <2200 <0.02 <0.02 Yes/No CR-577700

Totals 1120001
Average

8/25/93a Page 4
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w
Texas Instruments Soil Shipmen lnformation Sorted By Rail Car S

Box Alpha Screening Total Uranium U-238 U-235 U-234 Th-232 Th-230 U-235
Number Counts/1 0 min Concentration Activity Activity Activity Activity Activity Mass

p__ _ _ mCi mCi mCi mCi mCi ems
44 99 99 2.04E-01 9.31E-03 1.47E-01 7.48E-03 5.61E-03 4.34E + 00
45 31 31 6.37E-02 2.92E-03 4.60E-02 2.34E-03 1.76E-03 1.36E + 00
46 48 48 9.87E-02 4.52E-03 7.12E-02 3.63E-03 2.72E-03 2.11E+00
47 48 48 9.87E-02 4.52E-03 7.12E-02 3.63E-03 2.72E-03 2.11E+00
48 43 43 8.84E-02 4.04E-03 6.38E-02 3.25E-03 2.44E-03 1.89E + 00
51 55 55 1.13E-01 5.17E-03 8.16E-02 4.16E-03 3.12E-03 2.41E + 00
53 40 40 8.22E-02 3.76E-03 5.93E-02 3.02E-03 2.27E-03 1.75E + 00
74 92 92 1.89E-01 8.65E-03 1.36E-01 6.95E-03 5.21 E-03 4.04E + 00
75 94 94 1.93E-01 8.84E-03 1.39E-01 7.10E-03 5.33E-03 4.12E + 00
76 79 79 1.62E-01 7.43E-03 1.1 7E-01 5.97E-03 4.48E-03 3.47E + 00
80 53 53 1.09E-01 4.99E-03 7.86E-02 4.OOE-03 3.OOE-03 2.32E + 00
81 51 51 1.05E-01 4.80E-03 7.56E-02 3.85E-03 2.89E-03 2.24E + 00
82 71 71 1.46E-01 6.68E-03 1.05E-01 5.36E-03 4.02E-03 3.11E + 00
83 58 58 1.19E-01 5.46E-03 8.60E-02 4.38E-03 3.29E-03 2.54E + 00

1.77E+00 8.11E-02 1.28E+00 6.51E-02 4.88E-02 3.78E+01

8/25/93 Page 5 SHIPI .XLS



Texas Instruments Soil Shipment Information Sorted By Rail Car

Box U-238 U-235 U-234 Th-232 Th-230 Average Total
Number Concenration Concentration Concentration Concentration Concentration Conc. Activity

__ 2OL/ 9t P-0/9 P _________

44 5.60E+01 2.56E +00 4.04E +01 2.06E +00 1.57E +00
45 1.75E + 01 8.03E-01 1.27E + 01 6.45E-01 4.93E-01
46 2.72E + 01 1.24E + 00 1.96E + 01 9.98E-01 7.63E-01 1.23E+01 6.70E-01
47 2.72E + 01 1.24E + 00 1.96E + 01 9.98E-01 7.63E-01
48 2.43E+01 1.11E+00 1.76E+01 8.94E-01 6.84E-01
51 3.11E+01 1.42E +00 2.25E +01 1.14E +00 8.75E-01 1.01E+01 5.50E-01
53 2.26E+01 1.04E +00 1.63E+01 8.32E-01 6.36E-01
74 5.21E+01 2.38E +00 3.76E+01 1.91E+00 1.46E+00
75 5.32E +01 2.43E +00 3.84E + 01 1.96E +00 1.49E +00 1.56E+01 8.51E-01
76 4.47E+01 2.05E +00 3.23E+01 1.64E+00 1.26E+00
80 3.OOE+01 1.37E+00 2.16E+01 1.10E+00 8.43E-01
81 2.89E+01 1.32E+00 2.08E+01 1.06E+00 8.11E-01 1.27E+01 6.89E-01
82 4.02E+01 1.84E+00 2.90E +01 1.48E+00 1.13E+00
83 3.28E +01 1.50E +00 2.37E+01 1.21E+00 9.22E-01 1.34E+01 4.86E-01

3.48E +01 1.59E+00 2.51E+01 1.28E-+-00 9.79E-01 I I
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w
Texas Instruments Soil Shipmen nformation Sorted By Rail Car

Box # Weight Date Filled Contamination Contamination Radiation Radiation Labels Roa Car Desti6nion
dpmlO0"2 cm dpm/l00"2 cm mR/h mRih Affixed

Pounds Alh Beta Contact 1 mreter
29 8000 1O/3/92 < 220 < 2200 <0.02 <0.02 YOsINo CR-577729
30 8000 10/3192 <220 <2200 <0.02 <0.02 YesmNo CR-577729
31 8000 10/3192 <220 <2200 <0.02 <0.02 YesJNo CR-577729
32 8000 10/3/92 <220 <2200 <0.02 <0.02 Yes/No CR-577729
33 8000 10/3/92 <220 <2200 <0.02 <0.02 Yes/No CR-577729
34 8000 1013/92 <220 <2200 <0.02 <0.02 Yes/No CR-577729
36 8000 10/3/92 <220 <2200 <0.02 <0.02 Yes/No CR-577729
37 8000 10/3/92 <220 <2200 <0.02 <0.02 Yes/No CR-577729
38 8000 10/3192 <220 <2200 <0.02 <0.02 Yes/No CR-577729
39 8000 10/3/92 <220 <2200 <0.02 <0.02 Yes/No CR-577729
40 8000 1013/92 <220 <2200 <0.02 <0.02 Yes/No CR-577729
41 8000 10/3/92 <220 <2200 <0.02 <0.02 Yes/No CR-577729
42 8000 10/3/92 <220 <2200 <0.02 <0.02 Yes/No CR-577729
43 8000 10/3/92 <220 <2200 <0.02 <0.02 Yes/No CR-577729

Total 112000
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Texas Instruments Soil Shipment Information Sorted By Rail Car

Box Alpha Screenin Total UrnKium U-238 U-235 U-234 Th-232 Th-230 U-235
Number CountsllO main Concentration Activity Activity Activity Activity Activity Mass

I_ /al mCi mCi mCi mCi mCi gins
29 44 44 9.05E-02 4.14E-03 6.52E-02 3.32E-03 2.49E-03 1.93E + 00
30 35 35 7.19E-02 3.29E-03 5.19E-02 2.64E-03 1.98E-03 1.54E + O0
31 58 58 1.19E-01 5.46E-03 8.60E-02 4.38E-03 3.29E-03 2.54E + 00
32 39 39 8.02E-02 3.67E-03 5.78E-02 2.95E-03 2.21E-03 1.71E + 00
33 91 91 1.87E-01 8.56E-03 1.35E-01 6.87E-03 5.16E-03 3.99E + O0
34 53 53 1.09E-01 4.99E-03 7.86E-02 4.OOE-03 3.OOE-03 2.32E + 00
36 44 44 9.05E-02 4.14E-03 6.52E-02 3.32E-03 2.49E-03 1.93E + 00
37 52 52 1.07E-01 4.89E-03 7.71E-02 3.93E-03 2.95E-03 2.28E + 00
38 49 49 1.01 E-01 4.61E-03 7.27E-02 3.70E-03 2.78E-03 2.15E + 00
39 40 40 8.22E-02 3.76E-03 5.93E-02 3.02E-03 2.27E-03 1.75E + 00
40 35 35 7.19E-02 3.29E-03 5.19E-02 2.64E-03 1.98E-03 1.54E + 00
41 58 58 1.19E-01 5.46E-03 8.60E-02 4.38E-03 3.29E-03 2.54E +00
42 62 62 1.27E-01 5.83E-03 9.19E-02 4.68E-03 3.51E-03 2.72E + 00
43 39 39 8.02E-02 3.67E-03 5.78E-02 2.95E-03 2.21E-03 1.71E+00

1.44E+00 6.58E-02 1.04E+00 5.28E-02 3.96E-02 3.07E+01
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El Texas Instruments Soil Shipmefnformation Sorted By Rail Car

Box U-238 U-235 U-234 Th-232 Th-230 Average Tota'
Number Concentration Concentration Concentrfon Concentration Concttion Conc. Activity

•.U1 pCi/ pCi/g pCi/g pCi/9
29 2.49E+01 1.14E+00 1.80E+01 9.15E-01 7.OOE-01
30 1.98E+01 9.07E-01 1.43E + 01 7.28E-01 5.57E-01
31 3.28E+01 1.50E +00 2.37E+01 1.21E+00 9.22E-01 9,47E+00 5.16E-01
32 2.21E+01 1.01E+00 1.59E+01 8.11E-01 6.20E-01
33 5.15E+01 2.36E +00 3.72E+01 1.89E+00 1.45E+00
34 3.OOE +01 1.37E +00 2.16E +01 1.10E+00 8.43E-01 1.27E+01 6.89E-01
36 2.49E+01 1.14E+00 1.80E+01 9.15E-01 7.OOE-01
37 2.94E +01 1.35E +00 2.12E+ 01 1.08E +00 8.27E-01
38 2.77E+01 1.27E+00 2.OOE+01 1.02E+00 7.79E-01 1.00E+01 5.46E-01
39 2.26E + 01 1.04E + 00 1.63E+01 8.32E-01 6.36E-01
40 1.98E + 01 9.07E-01 1.43E + 01 7.28E-01 5.57E-01
41 3.28E +01 1.50E +00 2.37E +01 1.21E+00 9.22E-01 9.19E+00 5.01E-01
42 3.51E+01 1.61E+00 2.53E+01 1.29E +00 9.86E-01
43 2.21E+01 1.01E+00 1.59E +01 8.11E-01 6.20E-01 1.05E+01 3.80E-01

2.83E+01 1.29E+00 2.04E+01 1.04E+00 7.94E-01 _

8/25/93 Page 9 SHIP1 .XLS



Texas Instruments Soil Shipment Information Sorted By Rail Car

Box U Weight Date Filled ContanatiWn Containatotkn Radiation Radiation Labels Rail Car estiam
dpm/100"2 cm dpm/100 2 cm mR/h mR/h Affixed

APounds Alpha Beta Contact 1 meter
15 8000 10/3/92 < 220 < 2200 <0.02 <0.02 Yes/No CR-579005
16 8000 10/3/92 < 220 < 2200 <0.02 <0.02 Yes/No CR-579005
17 8000 10/3/92 <220 <2200 <0.02 <0.02 Yes/No CR-579005
18 8000 10/3/92 <220 < 2200 <0.02 <0.02 Yes/No CR-579005
20 8000 10/3/92 < 220 < 2200 <0.02 <0.02 Yes/No CR-579005
21 8000 10/3192 < 220 < 2200 <0.02 <0.02 Yes/No CR-579005
22 8000 10/3/92 < 220 < 2200 <0.02 <0.02 Yes/No CR-579005
23 8000 10/3/92 <220 < 2200 <0.02 <0.02 Yes/No CR-579005
24 8000 10/3/92 <220 < 2200 <0.02 <0.02 Yes/No CR-579005
25 8O00 10/3/92 <220 < 2200 <0.02 <0.02 Yes/No CR-579005
26 8000 10/3/92 <220 <2200 <0.02 <0.02 Yes/No CR-579005
27 8000 10/3/92 <220 <2200 <0.02 <0.02 Yes/No CR-579005
28 8000 10/3/92 <220 <2200 <0.02 <0.02 Yes/No CR-579005
35 8000 10/3/92 < 220 < 2200 <0.02 <0.02 Yes/No CR-579005

Total 112000
AverageIIIII
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V Texas Instruments Soil Shipmen nformation Sorted By Rail Car S

Box Alpha Screning Total Uranium U-238 U-235 U-234 Th-232 Th-230 U-235
Number Counts/1 0 main Concentration Activity Activity Activity Activity Activity Mass

NpCilp mCi mCi mCi mCi mCi gms
15 57 57 1.17E-01 5.36E-03 8.45E-02 4.31E-03 3.23E-03 2.50E + 00
16 48 48 9.87E-02 4.52E-03 7.12E-02 3.63E-03 2.72E-03 2.11E+00
17 73 73 1.50E-01 6.87E-03 1.08E-01 5.51E-03 4.14E-03 3.20E + 00
18 57 57 1.17E-01 5.36E-03 8.45E-02 4.31 E-03 3.23E-03 2.5OE +00
20 42 42 8.63E-02 3.95E-03 6.23E-02 3.17E-03 2.38E-03 1.84E + 00
21 29 29 5.96E-02 2.73E-03 4.30E-02 2.19E-03 1.64E-03 1.27E + 00
22 62 62 1.27E-01 5.83E-03 9.1SE-02 4.68E-03 3.51E-03 2.72E + 00
23 40 40 8.22E-02 3.76E-03 5.93E-02 3.02E-03 2.27E-03 1.75E +00
24 60 60 1.23E-01 5.64E-03 8.90E-02 4.53E-03 3.40E-03 2.63E + 00
25 35 35 7.19E-02 3.29E-03 5.19E-02 2.64E-03 1.98E-03 1.54E + 00
26 59 59 1.21E-01 5.55E-03 8.75E-02 4.46E-03 3.34E-03 2.59E +00
27 44 44 9.05E-02 4.14E-03 6.52E-02 3.32E-03 2.49E-03 1.93E + 00
28 34 34 6.99E-02 3.20E-03 5.04E-02 2.57E-03 1.93E-03 1.49E + 00
35 46 46 9.46E-02 4.33E-03 6.82E-02 3.48E-03 2.61E-03 2.02E +00

11.41E+00 6.45E-02 1.02E+00 5.18E-02 3.89E-02 3.01E+01

8/25/93 page I1I SHIPI .XLS



Texas Instruments Soil Shipment Information Sorted By Rail Car

Boxi U-238 U-235 U-234 Th-232 Th-230 Average Total
Number Concentration Concentration Concentration Concentration Concentration Conc. Activity

PCU pP019 PUG_ PON___
15 3.23E+01 1.48E +00 2.33E +01 1.19E +00 9.06E-01
16 2.72E+01 1. 24E +00 1.96E +01 9.98E-01 7.63E-01
17 4.13E+O01 1.89E + 00 2.98E +01 1.52E +00 1.16E+00 1.23E+01 6.70E-01
18 3.23E +01 1.48E +00 2.33E +01 1.19E+00 9.OSE-01
20 2.38E+O01 1.09E + 00 1.71E+01 8.74E-01 6.68E-01
21 1.64E+O01 7.51 E-01 1.18E+01 6.03E-01 4.61E-01 8.85E +00 4.82E-01
22 3.51E+01 1.61 E +00 2.53E +01 1.29E +00 9.86E-01
23 2.26E+O01 1.04E +00 1.63E +01 8.32E-01 6,36E-01
24 3.40E +01 1.5E + 00 2.45E+01 1.25E +00 9.54E-01 1.12E+01 6.10E-01
25 1.98E+01 9.07E-01 1.43E+O01 7.28E-01 5.57E-01
26 3.34E +O1 1.53E+O00 2.41 E+ 01 1.23E +00 9-38E-01
27 2.49E +01 1.14E+00 1.80E+O01 9.15E-01 7.OOEO01 9.54E+00 5.20E-01
28 1.92E+01 8.81 E-01 1.39E +01 7.07E-01 5.41E-0O1
35 2.60E+01 1.19E+00 1.88E +01 9.57E-01 7.31E-01 8.30E+00 3.01E-011

____ 2.77E +01 1.27E +00 12.OOE +01 1.02E +00 7.79E-01 _____ ___
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Texas Instruments Soil ShipmelnInformation Sorted By Rail Car

Dox # W@egt Date Fied Contamination Contwamnation Radiation Radiation Labs Rail Car Destinw
dpm/100"2 cm dpm/100"2cm mR/h mR/h Affixed

Pounds Alpha Beta Contact 1 moeter
54 8000 10/3/92 < 220 < 2200 <0.02 <0.02 Yes/No CR-580604
58 6000 10/3/92 <220 <2200 <0.02 <0.02 Yes/No CR-580604
59 8000 10/3/92 <220 <2200 <0.02 <0.02 Yes/No CR-580604
60 8000 103/92 <220 <2200 <0.02 <0.02 Yes/No CR-580604
61 8000 10/3/92 <220 <2200 <0.02 <0.02 Yes/No CR-580604
62 8000 10/3/92 <220 <2200 <0.02 <0.02 Yes/No CR-580604
63 8000 10/3/92 <220 <2200 <0.02 <0.02 Yes/No CR-580604
68 8000 10/3/92 <220 <2200 <0.02 <0.02 Yes/No CR-580604
69 8000 10/3/92 <220 <2200 <0.02 <0.02 Yes/No CR-580604
70 8000 10/3/92 < 220 <2200 <0.02 <0.02 Yes/No CR-580604
71 8000 10/3/92 < 220 <2200 <0.02 <0.02 Yes/No CR-580604
72 8000 10/3/92 <220 <2200 <0.02 <0.02 Yes/No CR-580604
73 8000 10/3/92 <220 <2200 <0.02 <0.02 Yes/No CR-580604
84 8000 10/3/92 < 220 <2200 <0.02 <0.02 Yes/No CR-580604

Total 1120001...... 1___I_____I____ ___ _______
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Texas Instruments Soil Shipment Information Sorted By Rail Car

Box Aipha Scrmnun0 Total Uranium U-238 U-235 U-234 Th-232 Th-230 U-235
Number Counts/10 mrin Concentration Activity Activity Activity Activity Activity Mms

-ICUO mca MO mCi mI M mCi gis
54 53 53 1.09E-01 4.99E-03 7.86E-02 4.OOE-03 3.OOE-03 2.32E + 00
58 62 62 1.27E-01 5.83E-03 9.19E-02 4.68E-03 3.51E-03 2.72E +00
59 85 85 1.75E-01 8.00E-03 1.26E-01 6.42E-03 4.82E-03 3.73E +00
so 93 93 1.91E-01 8.75E-03 1.38E-01 7.03E-03 5.27E-03 4.08E + 00
61 31 31 6.37E-02 2.92E-03 4.60E-02 2.34E-03 1.76E-03 1.36E+00
62 68 68 1.40E-01 6.40E-03 1.01 E-01 5.14E-03 3.85E-03 2.98E + 0
63 65 65 1.34E-01 6.1 E-03 9.64E-02 4.91E-03 3.68E-03 2.85E + 00
88 64 64 1.32E-01 6.02E-03 9.49E-02 4.83E-03 3.63E-03 2.81E + 00
69 44 44 9.05E-02 4.14E-03 6.52E-02 3.32E-03 2.49E-03 1.93E + 00
70 84 84 1.73E-01 7.90E-03 1.25E-01 6.35E-03 4.76E-03 3.68E +00
71 101 101 2.08E-01 9.50E-03 1.50E-01 7.63E-03 5.72E-03 4.43E +00
72 69 69 1.42E-01 6.49E-03 1.02E-01 5.21E-03 3.91E-03 3.03E + 00
73 46 46 9.46E-02 4.33E-03 6.82E-02 3.48E-03 2.61E-03 2.02E + 00
84 75 75 1.54E-01 7.06E-03 1.11E-01 5.67E-03 4.25E-03 3,29E + 00

11.93E+00 8.84E-02 1.39E+00 7.1OE-02 5.33E-02 4.12E+01
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Texas Instruments Soil Shipmeonformation Sorted By Rail Car

Box U-238 U-235 U-234 Th-232 Th-230 Averap Total
Number Cncenration Concentration Concentration Concentration Concentration Conc. Activity

54 3.OOE +01 1.37E+00 2.16E +01 1.1OE +00 8.43E-01
58 3.51E +01 1.61E +00 2.53E +01 1.29E +00 9.86E-01
59 4.81E+01 2.20E + O0 3.47E +01 1.77E+00 1.35E +00 1.38E +01 7.53E-01
60 5.26E +01 2.41E+00 3.80E +01 1.93E +00 1.48E+00
61 1.75E+01 8.03E-01 1.27E + 01 6.45E-01 4.93E-01
62 3.85E +01 1.76E +00 2.78E +01 1.41E+00 1.08E +00 1.33E.+01 7.23E-01
63 3.68E +01 1.68E +00 2.65E +01 1.35E+00 1.03E +00
68 3-62E +01 1A66E +00 2.61E+01 1.33E +00 1.02E+00
69 2.49E +01 1.14E+00 1.80E +01 9.15E-01 7.OOE-01 1.20E+01 6.51E-01
70 4.75E +01 2.18E÷00 3.43E +01 1.75E+00 1.34E+00
71 5.72E +01 2.62E +00 4.12E+01 2.10E+00 1.61E+00
72 3.91E +01 1.79E +00 2.82E + 01 1.44E +00 1.10E+00 1.76E+01 9.56E-01
73 2.60E+01 1.19E+00 1.88E+01 9.57E-01 7.31E-01
84 4.25E+01 1.94E +00 3.06E +01 1.56E +00 1.19E+00 1.26E+01 4.56E-01

3.80E+01 1.74E+00 2.74E +01 1.40E +00 1.07E +00

825/93 pawe is SHIPI.XLS



Texas Instruments Soil Shipment Information Sorted By Rail Car

Saox 8 Weight Dar Fflld Contawminton Contatnmmnton Radiwin Radiatin Labels Rai Car Oesginml
g1p/100"2 cm dpnlOO"2 cm mRnh nRW Affixed

__,Pounds _ _Beta Contact 1 meter
2 0000 10/3192 <220 < 2200 <0.02 <0.02 YesMo ROG-38891
3 8000 10/3192 < 220 < 2200 <0.02 <0.02 Yes/No RDG-38891
4 8000 1013/92 <220 < 2200 <0.02 <0.02 Yes/No RDG-38891
5 8000 10/3192 <220 <2200 <0.02 <0.02 YOS/No RDG-3M81
6 8000 10/3/92 < 220 < 2200 <0.02 <0.02 Yes/No RDG-38891
7 8000 10/3192 < 220 < 2200 <0.02 <0.02 YesMNo RDG-38891
8 8000 10/3/92 < 220 < 2200 <0.02 <0.02 Yes/No RDG-38891
9 8000 10/3192 < 220 < 2200 <0.02 <0.02 Yes/No ROG-38891
10 8000 1013/92 < 220 < 2200 <0.02 <0.02 Yes/No ROG-38891
I1 8000 10/3/92 < 220 <2200 <0.02 <0.02 Yes/No RDG-38891
12 8000 1013/92 <220 <2200 <0.02 <0.02 Yes/No RDG-38M91
13 8000 10/3/92 <220 <2200 <0.02 <0.02 YesMNo R1G-38891
14 8000 10/3/92 <220 <2200 <0.02 <0.02 Yesmo RDG-38891
19 8000 10/3192 <220 <2200 <0.02 <0.02 YesiNo ROG-38891

Total 112000,! '_'
Avers" I ,

8125/b
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V Texas Instruments Soil Shipmevnformation Sorted By Rail Car

Box Aph ScrmaO 'TOW nWium U-238 U-235 U-234 Th-232 Th-230 LD235.
Ndumbe.r CounWI0l mini @m'ttin Acti*vit ActivitV Activity Activity Activity Ms

___ _C_ m _ ma Mci mCi _,_

2 58 58 I.19E-01 5.46E-03 8.60E-02 4.30E-03 3.29E-03 2.548 +00
3 67 67 1 .38E-01 6.30E-03 9.94E-02 5.06E-03 3SOE-03 2.94E +00
4 40 40 8.22E-02 3.76E-03 5.93E-02 3.02E-03 2.27E-03 13.75E *00
5 53 53 1.09E-01 4.99E-03 7.AE-02 4.OOE-03 3.OOE-03 2.32E + 00
6 81 81 1.67E-01 7.62E-03 1.20E-01 6.12E-03 4.5E-03 3SSE + 00
7 46 44 9.46E-02 4.33E-03 6.82E-02 3.48E-03 2.81E-03 2.02E +00
8 37 37 7.61E-02 3.48E-03 5,49E-02 2.SO-0.3 2.IOE-03 I.UE +00
9 51 51 1.OSE-01 4.00E-03 7.56E-02 3-SSE-03 2.8K-03 2.24E+00
10 53 53 1.09E-01 4.99E-03 7.86E-02 4.OOE-03 3.OOE-03 2.32E+.00
11 37 37 7.61E-02 3.48E-03 5.49E-02 2.80E-03 2.1OE-03 1 .62E +00
12 48 46 9.46E-02 4.33E-03 6.82E-02 3.48-03 2.61(-03 2.02E+00
13 41 41 8.43E-02 3.86E-03 6.06E-02 3. 1OE-03 2.32E-03 1.88E +00
14 111 111 2.28E-01 1.04E-02 1.65E-01 8.39E-03 6.29EK03 4COE +00
19 59 59 1.21E-01 5.55M-03 8.75E-02 4AGE-03 3.34E-03 2.59Ee+00

S-1.0E+O0 7.34E-02 1.1SE+00 5.89E-02 4.42E-W2 3.42E+01

WSW/9 Page 17 SHI3 .XLS



Texas Insttmcnts Soil Shipment Information Sorted By Rail Car

-c a a

Box
Nwnbr

U-238
C -psudcr
OCL4

U-235

OC-d

U-234

Cp-Vo

Th-232
Isnon. -"-ain

Oc.-

Th-230
oC- Cone.

Temi

i I - i - i I

3
4
5
6
7
8
9
10
11
12
13
14
19

3.28E + 01
3.79E÷01
2.26E+01
3.OOE +01
4.58E +01
2.80E + 01
2.09E + 01
2.SSE + 01
3.OOE +:01
2.0E + 01
2.8OE + 01
2.32E +01
6.28E + 01
3.34E+01

1.50E + 00
1.74E +00
1.04E + 00
1.37E + 00
2.10E+00
1.19E + 00
O.-SE-01
1.32E + 00
1.37E +00
9.Sff-01
1.19E +00
I .0E + 00
2.87E + 00
1.53E +00

2.37E +01
2.74E +01
1.63E + 01
2.16E +01
3.31E + 01
1S.SE +01
1.51E+01
2.09E +01
2.16E+01
1.51ET-0O
1.88Ei+01
1.67E + 01
4.53E +01
2.41E +O1

1.21E +00
1.39E +00
8.32E-01
1.TOE +00
1.88E +00
9.57E-01
7.70E-01

1.06E +00
1.1OE+00
7.70E-01
9.57E-01
8.53E-01
2.31E+00
1.23E + 00

9.22E-01
1.07E + 00
6.36E-01
8.43E-01

1.29E+ 00
7-31E-01
5.8E-01
8. I1E-01
8.43E-01
5.8$E-01
7.3tE-01
6.52E-01
1.76E + 00
9.3ff-01

1.14E + 01

1.24E +.01

S•.7wE +00

S.57E +00

1.7ME +*.

6.21E-01

&7,M-01

5.31E•1

4.67qE-01

3.15E+01 1.44E+00 2.27E+01 1.11.6+00 8.8K-01

&26b Pla8
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Texas Instruments Soil Shipment Informmon Sorted By Rid Car

Sax Wa5 - af ________ 0oto -tou~ IRadmasIa~wn Labus PRA: Car 0e.ON06n

p.w:0.02 cm Opm/100"2 rn mRsh M Affhnad
_ _ _ _ _ _k_ am Contact I __ __

85 10600 10/10/92 <220 < 2200 <0.02 <.0.02 Y0M#40 CA-5I70I74
86 9200 10/10492 < 220 < 2200 0.6 0-05 YeIwlo CRl587074I

90 8100 10/108 < 220 < 2200 0.3 0.04 YMO CR-r7•074
91 8600 10/1042 < 220 < 2200 1 0.05 YM,4o CR156M.'74
93 9100 10/10/92 < 220 < 2200 0.6 <0.02 YesaNo CR-5870-74
96 9000 10/10192 < 220 < 2200 0.3 <0.02 Ymetdo CR587074
103 8700 101.0/92 < 220 <2200 0.03 <0.02 YsZON CR4,7074
1.04 9400 10/10192 < 220 < 2200 003 <0.02 YOSRO CR.-7074
110 8400 1010/12 < 220 < 2200 0.03 <0.02 YesNo C48M1074
113 9200 10/1:0/2 < 220 < 2200 0.03 <0.02 YesPAo CR-48'U7
132 10400 10/111892 < 220 < 2200 0.13 0.03 YMo CR587074
146 6100 1:0/13/92 <220 < 2200 0.8 0.04 YelfO 0R4-587074
1I0 7600 10/13/92 < 220 < 2200 0.03 <0.02 Yeso CR-87074
173 6500 10/13/92 < 220 < 2200 <0.02 <0.02 YqaMo CR-587074
gToaids 121700 1

8/25/93

a
Page 1I& SH .XLCM



U
Texas Irnrunents Soil Shmpylnformatbon Sorted By Rail Car

bo AVft Smmig Tu Uram U-238 L-235 U-234 Th232 Th-230 U.236
eba Ci O/ miin Cosiic riIN Mn Acbvty Ac*tV Ac*#*v Actit A Mass

CU_ _ _ nO m__ ______ .w"l
as 70 320 8.72E-01 3.99V-02 6.29E-01 3.20E-o2 240--2 V8sEo1
86 301 551 1.30E+00 SAGE-02 94CE-01 4.79E-02 3.59E-W2 2.7Ea+:*I
90 264 514 1.07E +00 4.90E-02 7.72E-01 3.931E02 2.96E-02 228E.÷O1
91 467 717 1.58E+00 7.25E-02 1.14E+OD 58.2E-02 4.37E.02. 3.38E+01
93 543 793 1.85E+.00 8.49E-02 1.34E +00 6.81E-02 5.116-02 3.96E+01
96 612 762 1. 76E+00 8.0E-02 1.27E+00 6.48E-02 4.86E-02 3.76E+.0
103 1647 1897 4.24E+00 1.94E-01 3.018E +00 1.56E-01 1.1,7E-01, 9oSE+-Ol
104 566 816 1.97E+00 9.02E-02 1.42E+. 7.24E-02 5.43E-02 4.211E+01
110 360 600 1.30E+00 5.93E-02 9.34E-01 4.76E-02 3.57E-02 2JE. +01
113 242 492 1.16E+)00 5.32E-02 8.39--01 4.21E-02 3.21E-02 2.48E+01
132 356 606 1.62E+00 7.41E-02 1.17E+00 5.95E-02 446E.02 3.46E+01
146 70 320 5.67E-01 2.60E-02 4;09E-01 2.09E-02 1 .SE-02 1 2E+ 01
160 f6 336 6.58E-01 3.00E-02 4.73E-01 2.41E-02 1:.81E-02 1.40E +1
173 46 296 4.94E-01 2.26E-02 3;57E-01 1.82E-02 1.36"-02 1.06E -01

12.00E *011 9.36E01 1 .46E +01 7A201 •.64-E"41 4.36E .•2

8/26/93 Pfte 2 SHN2:.XU



Texas Instruments Soil Shipment Information Sorted By Rail Car

Box U-238 U-235 U-234 Th-232 Th-230 Average" To
Number Concentation Concenration Concentaion Concera"ion Concenta•tn

_ug 22 Pa/ PU Bq Concentation c~f

85 1.81E+02 829E +00 1.31E+02 6.66E +00 5.09E +00
86 3.12E +02 1,43E+01 2.25E +02 1.15E+01 8.76E +00
90 2.91E +02 1.33E +01 2.10E+02 1.07E +01 817E +00 9.57E +01 5.94E +00
91 4.06E +02 1.86E-01 2.93E +02 1.49E+01 1.14E+01
93 4.49E + 02 2.05E +01 3.24E + 02 1.65E+01 1.26E + 01
96 4.31E +02 1.97E+01 3.11E+02 1.58E+01 1.21E+01 1.57E + 02 9.53E.+.00
103 1.07E +03 4.91E+01 7.75E +02 3.95E +01 3.02E+01
104 4.62E +02 2.11E+01 3.33E +02 1.70E +01 1.30E +01
110 3.40E + 02 1.55E +01 2.45E + 02 1.25E+01 9.54E + 00 2.29E + 02 1.37E +01
113 2.78E +02 1.27E+01 2.01E +02 1.02E+01 7.82E +00
132 3.43E,+02 1.57E+01 2.47E+02 1.26E+01 9.64E +00
146 1.81E+02 8.29E + 00 1.31E+02 6.66E + 00 5.09E + C'- 9.80E+01 6.M4E +00
160 1.90E + 02 8.70E + 00 1.37E+02 6.99E + 00 5.3' k JO
173 1.68E+02 7.67E +00 1.21E+02 6.16E+00 4.71E 00 6.55E +01 2.11E+00

- 1._ _
____ 3.65E +02 1.67E +01 2.63E +02 ] 1.34E +01 1.02E4+01 _____ ___

8/2Sdl
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w Texas Instruments Soil Shipmei[nformation Sorted By Rail Car

Box 0 weegh Daate F Contamination Contamination Radiation Radiation Labeis Raa Car Dstinauion
•mMO002 cm dpm/100 2 cm mR/h mR/h Affixed

Pound I I Alpha Beta Contact 1 mew 1'
112 10200 10113192 < 220 < 2200 0.9 0.03 Yes/No CR-587104
147 8500 10113/92 <220 <2200 <0.02 <0.02 Yes/No CR-587104
148 9300 10/13/92 < 220 < 2200 0.03 <0.02 Yes/No LR-587104
149 8700 10/13/92 < 220 < 2200 0.04 <0.02 Yes/No CR-587104
150 7900 10/13/92 < 220 < 2200 17 0.7 Yes/No CR-587104
159 8800 10/13/92 < 220 < 2200 6 0.05 Yes/No CR-5871 04
161 9600 10/13/92 < 220 < 2200 0.7 0.03 Yes/No CR4587104
168 7400 10/13/92 <220 <2200 <0.02 <0.02 Yes/No CR-587104
169 7500 10/13/92 < 220 < 2200 0.03 <0.02 Yes/No CR-587104
172 7200 10113/92 < 220 < 2200 <0.02 <0.02 Yes/No CR-587104
174 7600 10/13/92 < 220 < 2200 11 0.03 Yes/No CR-587104
175 9000 10/13/92 <220 <2200 0.04 <0.02 Yes/No CR-587104
177 9000 10/13/92 <220 < 2200 0.2 0.03 Yes/No CR-587104
178 6600 10113/92 <220 <2200 5 0.05 Yes/No CR-587104

Totals 117300

8/25/93 Page 4 SHIP2.XLS



Texas Instruments Soil Shipment Information Sorted By Rail Car

Box Alpha Screening Total Uranium U-238 U-235 U-234 Th-232 Th-230 U-235
Numbw Counts/l0 main Concentration Activity Activity Activity Activity Activity Mass

__ _____mCi mCi mCi mCi mCi rns
112 1002 1252 3.28E+00 1.50E-01 2.37E+00 1.21E-01 9.04E-02 7.OOE+01
147 55 305 6.66E-01 3.05E-02 4.81E-01 2.45E-02 1.84E-02 1.42E +01
148 73 323 7.72E-01 3.53E-02 5.57E-01 2.84E-02 2.13E-02 1.65E+01
149 77 327 7.31E-01 3.35E-02 5.27E-01 2.69E-02 2.01E-02 1.56E+01
150 46 296 6.01E-01 2.75E-02 4.33E-01 2.21E-02 1.66E-02 1.28E+01
159 1568 1818 4.11E+00 1.88E-01 2.97E+00 1.51E-01 1.13E-01 8.77E+01
161 811 1061 2.62E+00 1.20E-01 1.89E+00 9.62E-02 7.21E-02 5.59E+O1
168 51 301 5.72E-01 2.62E-02 4.13E-01 2.1OE-02 1.58E-02 1.22E+01
169 50 300 5.78E-01 2.65E-02 4.17E-01 2.12E-02 1.59E-02 1.23E+01
172 9 347 6.42E-01 2.94E-02 4.63E-01 2.36E-02 1.77E-02 1.37E+01
174 46 296 5.78E-01 2.65E-02 4.17E-01 2.12E-02 1.59E-02 1.23E + 01
175 65 315 7.28E-01 3.33E-02 5.26E-01 2.68E-02 2.01E-02 1.55E + 01
177 947 1197 2.77E+00 1.27E-01 2.OOE+00 1.02E-01 7.63E-02 5.91E+01
178 46 296 5.02E-01 2.30E-02 3.62E-01 1.84E-02 1.38E-02 1.07E + 01

11.91E+01 8.76E-01 1.38E+01 7.04E-01 5.28E-01 4.09E+02

8/25/93
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a Texas Instruments Soil ShipmefInformation Sorted By Rail Car

Box U-238 U-235 U-234 Th-232 Th-230 Average Total
Numbw Concentration Concentratn Concentration Concentration Concentration Conc. Actviy

112 7.09E +02 3.24E+01 5.11E+02 2.60E+01 1.99E +01
147 1.73E+02 7.90E +00 1.25E+02 6.34E +00 4.85E +0W
148 1.83E+02 8.37E +00 1.32E+02 6.72E +00 5.14E +00 1.30E + 02 8.64E + 00
149 1.85E +02 8.47E+00 1.34E+02 6.80E+00 5.20E +00
150 1.68E +02 7.67E+00 1.21E+02 6.16E+00 4.71E+00
159 1.03E +03 4.71E+01 7.42E +02 3.78E +01 2.89E +01 1.69E+02 9.97E+00
161 6.01E + 02 2.75E+01 4.33E +02 2.21E+01 1.69E+01
168 1.70E +02 7.80E +00 1.23E+02 6.26E +00 4.79E +00
169 1.70E +02 7.77E +00 1.22E + 02 6.24E +00 4.77E +00 1.15E +02 6.90E + 00
172 1.96E+02 8.99E +00 1.42E+02 7.22E +00 5.52E +00
174 1.68E+02 7.67E +00 1.21E+02 6.16E+00 4.71E+00
175 1.78E +02 8.16E+00 1.29E+02 6.55E +00 5.01E+00 6.62E +01 3.57E +00
177 6.78E +02 3.10E+01 4.89E+02 2.49E +01 1.90E+01
178 1.68E +02 7.67E +00 1.21E+02 6.16E+00 4.71E +00 1.55E+02 5.99E +0

1 3.41E + 02 1.56E + 01 2.46E + 02 1.25E + 01 9.58E + 00 1 1_ 1

8/25/93 Page 6 SHIP2.XL.S



Texas Instruments Soil Shipment Information Sorted By Rail Car

Box # Waight Dat RFed Contamination Contnatac Radiation Radiation Labels Rail Car Destination
dlpm/l00 2 cm dpm/l00 2 cm mR/h mR/h Affixed

Pounds II Alpha Beta Contact 1 meter I I _CR_ 587191
109 9800 10/10/92 <220 <2200 0.03 <0.02 Yes/No CR-587191
123 8900 10/10/92 <220 <2200 0.2 <0.02 Yes/No CR-587191
126 6400 10/11/92 <220 <2200 0.07 0.04 Yes/No CR-587191
127 8400 10/111/92 <220 <2200 0.04 0.03 Yes/No CR-587191
135 10000 10/11/92 <220 <2200 0.03 <0.02 Yes/No CR-587191
136 9300 10/11/92 <220 <2200 3.5 0.1 Yes/No CR-587191
139 9000 10/11/92 < 220 < 2200 0.05 0.03 Yes/No CR-587191
154 8000 10/11/92 <220 <2200 1 0.06 Yes/No CR-587191
155 8700 10/11/92 < 220 <2200 0.8 0.03 Yes/No CR-587191
156 9200 10/11/92 <220 <2200 0.15 0.03 Yes/No CR-587191
157 9200 10/111/92 < 220 < 2200 0.5 0.04 Yes/No CR-587191
158 9500 10/111/92 <220 <2200 0.1 0.04 Yes/No CR-587191
170 9700 10/11/9" < 220 < 2200 0.03 <0.02 Yes/No CR-587191
171 9600 10/11 9d, <220 <2200 0.03 <0.02 Yes/No CR-587191

Total 1257001
Average I - I

8/25& 8/25H Sjj.XLS



w Texas Instruments Soil Shipminformation Sorted By Rail Car a

Box Alpha Screening Total Uranium U-238 U-235 U-234 Th-232 Th-230 U-235
Numrer Counts/lO min Concentration Activity Activity Activity Activity Activity Mass

pCi/g mCi mCi mci mCi mCi gis
109 318 568 1.43E+00 6.55E-02 1.03E +00 5.26E-02 3.94E-02 3.05E+01
123 4717 4967 1.14E+01 5.20E-01 8.19E+00 4.17E-01 3.13E-01 2.42E+02
126 504 754 1.24E +00 5.67E-02 8.95E-01 4.56E-02 3.42E-02 2.65E +01
127 1916 2166 4.68E+00 2.14E-01 3.37E+00 1.72E-01 1.29E-01 9.98E+01
135 1453 1703 4.38E+00 2.00E-01 3.16E+00 1.61E-01 1.21E-01 9.34E+01
136 2372 2622 6.27E+00 2.87E-01 4.52E+00 2.30E-01 1.73E-01 1.34E+02
139 2389 2639 6.10E+00 2.79E-01 4.40E+00 2.24E-01 1.68E-01 1.30E+02
154 3610 3860 7.94E+00 3.63E-01 5.72E+00 2.92E-01 2.19E-01 1.69E+02
155 3268 3518 7.86E+00 3.60E-01 5.67E+00 2.89E-01 2.17E-01 1.68E+02
156 2984 3234 7.65E +00 3.50E-01 5.52E+00 2.81E-01 2.11E-01 1.63E+02
157 2848 3098 7.32E+00 3.35E-01 5.28E+00 2.69E-01 2.02E-01 1.56E+02
158 1167 1417 3.46E+00 1.58E-01 2.50E+00 1.27E-01 9.53E-02 7.38E+01
170 606 856 2.13E +00 9.76E-02 1.54E+00 7.84E-02 5.88E-02 4.55E+01
171 1030 1280 3.16E +00 1.44E-01 2.28E+00 1.16E-01 8.70E-02 6.74E+01

17.50E+01 3.43E+00 5.41E+01 2.76E+00 2.07E +00 1.60E+03

8125/93 Page 8 SHIP2.XLE



Texas Instruments Soil Shipment Information Sorted By Rail Car

Box U-238 U-235 U-234 Th-232 Th-230 Averag TO
Number Concentrabon Concentration Concentration Concentration Concentration Conc. Actity

___ PO/ 22ID PC/ 29PO/g _ _ _

109 3.21E +02 1.47E+01 2.32E+02 1.18E+01 9.03E +00
123 2.81E+03 1.29E +02 2.03E +03 1.03E+02 7.90E +01
126 4.27E +02 1.95E+01 3.08E +02 1.57E +01 1.20E +01 4.35E+02 2.57E+01
127 1.23E+03 5.61E+01 8.84E +02 4.51E+01 3.44E +01
135 9.64E +02 4.41E+01 6.95E+02 3.54E+01 2.71E+01
136 1.48E +03 6.79E +01 1.07E +03 5.45E +01 4.17E+01 4.49E+02 2.81E+01
139 1.49E +03 6.84E+01 1.08E +03 5.49E +01 4.20E +01
154 2.18E+03 1.OOE+02 1.58E+03 8.03E+01 6.14E+01
155 1.99E +03 9.11E+01 1.44E +03 7.32E +01 5.59E+ 01 6.92E+02 4.01E+01
156 1.83E+03 8.38E +01 1.32E+03 6.73E+01 5.14E+01
157 1.75E + 03 8.02E+01 1.26E + 03 6.44E + 01 4.93E + 01
158 8.02E +02 3.67E+01 5.79E+02 2.95E +01 2.25E +01 5.36E +02 3.38E +01
170 4.84E +02 2.22E+01 3.50E+02 1.78E+01 1.36E+01
171 7.24E +02 3.32E +01 5.23E +02 2.66E +01 2.04E +01 2.21E+02 9.69E+00

1.32E+03 6.05E+01 9.53E +02 4.86E+01 3.71E+01 I

8/25/93
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S Texas Instruments Soil Shipmetlnformation Sorted By Rail Car 0

Box # Weight Date Fled Contamination Contamination Radiation Radiation Labels Rail Car Destination
dpmlOO"2 cm dpm/10(o"2 cm mR/h mR/h Affixed

Pounds Alpha Beta Contact 1 meter
87 9700 10110/92 < 220 < 2200 0.5 0.04 Yes/No CR-587517
92 9400 10/10/92 <220 < 2200 0.8 0.05 Yes/No CR-587517
100 8000 10/10/92 <220 < 2200 0.03 <0.02 Yes/No CR-587517
102 9200 10/10/92 <220 <2200 0.03 <0.02 YOs/No CR-587517
111 8600 10/10/92 <220 <2200 0.03 <0.02 Yes/No CR-587517
114 9000 10/10/92 <220 <2200 0.03 <0.02 Yes/No CR-587517
115 9000 10/10/92 <220 < 2200 0.04 <0.02 Yes/No CR-587517
116 8200 10/10/92 <220 <2200 0.05 0.03 Yes/No CR-587517
125 8900 10/10/92 < 220 < 2200 0.05 0.03 Yes/No CR-587517
128 9200 10/111/92 <220 < 2200 0.04 0.03 Yes/No CR-587517
129 9100 10/11/92 <220 <2200 0.03 <0.02 Yes/No CR-587517
131 9900 10/11/92 <220 <2200 0.03 <0.02 Yes/No CR-587517
133 8500 10/11/92 <220 <2200 <0.02 <0.02 Yes/No CR-587517
142 8000 10/11192 <220 <2200 <0.02 <0.02 Yes/No CR-587517

Total 124700
Average I I I I I I

8/25/93 Page10 SHIP2.XLS



Texas Instruments Soil Shipment Information Sorted By Rail Car

Box Alpha Screwin Total Uranium U-238 U-235 U-234 Th-232 Th-230 U-235
Number Counts/10 min Concentrtion Activity Activity Activity Activity Activity Mas

pCil_ mCi mCi mCi mCi mCI gns
87 1256 1506 3.75E+00 1.72E-01 2.71E+00 1.38E-01 1.03E-01 8.01E+01
92 413 663 1.60E +00 7.33E-02 1.16E+00 5.89E-02 4.41E-02 3.42E+01
100 3000 3250 6.68E+00 3.06F-01 4.82E+00 2.46E-01 1.84E-01 1.43E+02
102 306 556 1.31E+00 6.01E-02 9.48E-01 4.83E-02 3.f2E-02 2.80E+01
111 281 531 1.17E+00 5.37E-02 8.47E-fl1 4.31E-02 3.23E-02 2.50)E+01
114 332 582 1.35E+00 6.16E-02 9.71L .95E-02 3.71E-02 2.87E+01
115 1161 1411 3.26E+00 1.49E-01 2.35E+ w 1.20E-01 8.99E-02 6.96E+01
116 539 789 1.66E+00 7.61E-02 1.20E+00 6.11E-02 4.58E-02 3.55E+01
125 1007 1257 2.87E+00 1.32E-01 2.07E+00 1.06E-01 7.92E-02 6.13E+01
128 224 474 1.12E+00 5.13E-02 8.08E-01 4.12E-02 3.09E-02 2.39E+01
129 2338 2588 6.05E+00 2.77E-01 4.37E+00 2.22E-01 1.67E-01 1.29E+02
131 1200 1450 3.69E+00 1.69E-01 2.66E+00 1.36E-O1 1.02E-01 7.87E+01
133 1534 1784 3.90E+00 1.78E-01 2.81E+00 1.43E-01 1.07E-01 8.32E+01
142 1608 1858 3.82E+00 1.75E-01 2.76E+00 1.40E-01 1.05E-01 8.15E+01

14.22E+01 1.93E+00 3.05E+01 1.55E +00 1.16E+00 9.02E+02

8/25/93
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Texas Instruments Soil ShipmetInformation Sorted By Rail Car

Box U-238 U-235 U-234 Th-232 Th-230 Average Total
Number Concentration Concentration Concentration Concentration Concentration Conc. Activity

P_/_ PUG/ P•/ Pe_ __ pC___
87 8.52E+02 3.90E+01 6.15E+02 3.13E+01 2.39E +01
92 3.75E +02 1.72E+01 2.71E +02 i.38E +01 1.05E+01
100 1.84E + 03 8.42E+01 1.33E +03 6.76E +01 5.17E +01 3.75E+02 2.20E+01
102 3.15E+02 1.44E+01 2.27E+02 1.16E+01 8.84E +00
111 3.01E +02 1.38E+01 2.17E+02 1.10E+01 8.44E +00
114 3.29E +02 1.51E+01 2.38E + 02 1.21E+01 9.25E +00 1.15E+02 7.02E+00
115 7.99E+02 3.65E+01 5.76E+02 2.93E+01 2.24E+01
116 4.47E +02 2.04E+01 3.22E+02 1.64E+01 1.25E+01
125 7.11E+02 3.26E + 01 5.13E+02 2.61E+01 2.OOE +01 2.39E + 02 1.43E+01
128 2.68E +02 1.23E+01 1.94E+02 9.86E +00 7.54E +00
129 1.46E+03 6.70E+01 1.06E +03 5.38E+01 11E+01
131 8.21E+02 3.76E +01 5.92E +02 3.02E +01 2.31E+01 3.12E+02 1.99E+01
133 1.O1E+03 4.62E+01 7.28E +02 3.71E+01 2.84E +01
142 1.05E+03 4.81E+01 7.59E+02 3.86E+01 2.95E+01 3.78E+02 1.41E+01

I 7.56E +02 3.46E + 01 5.45E + 02 2.78E+01 2.12E + 01 1 1

8125/93 Page 12 SHIP2.XLS



Texas Instruments Soil Shipment Information Sorted By Rail Car

Box t Weight Date Filed Contamination Contamination Radiation Radiation Labels Rail Cw Destkiation
dpm/100"2 cm dpm/1O0"2 cm mR/h mR/h Affixed

Pounds I Alpha Beta Contact 1 meter I
88 9800 10110192 <220 < 2200 0.07 0.04 Yes/No CR-587518
89 10100 10/10/92 <220 <2200 0.03 <0.02 Yes/No CR-587518
94 10200 10/10/92 <220 < 2200 <0.02 <0.02 Yes/No CR-587518
98 10300 10/10/92 <220 <2200 0.03 <0.02 Yes/No CR-587518
105 9200 10/10/92 <220 < 2200 8 0.06 Yes/No CR-587518
106 9200 10/10/92 < 220 < 2200 3 0.05 Yes/No CR-587518
108 10500 10/10/92 <220 <2200 0.05 0.03 Yes/No CR-587518
117 9500 10/10/92 <220 <2200 0.5 0.05 Yet NO CR-587518
118 8700 10/10/92 <220 <2200 0.05 0.03 Yes/No CR-587518
119 10400 10110/92 <220 <2200 0.05 0.03 Yes/No CR-587518
120 8300 10/10/92 <220 <2200 5 0.05 Yes/No CR-587518
138 9400 10/11/92 <220 <2200 <0.02 <0.02 Yes/No CR-587518
140 9700 10/11/92 <220 <2200 <0.02 <0.02 Yes/No CR-587518
145 8400 10/11/92 <220 <2200 <0.02 <0.02 Yes/No CR-587518

Total 13370O
Average __ _ _ __ _ _ _ __ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

8/25& P&13 SA&j2.XLS



0
Texas Instruments Soil Shipment Information Sorted By Rail Car 0s

Box Alpha Screening Total Uranium U-238 U-235 U-234 Th-232 Th-230 U-235
Number Counts/1 0 min Concentration Activity Activity Activity Activity Activity Mass

pCilg mCi mCi mCi mCi mCi gis
88 60 310 7.81E-01 3.57E-02 5.63E-01 2.87E-02 2.15E-02 1.67E+01
89 963 1213 3.15E+00 1.44E-01 2.27E+00 1.16E-01 8.68E-02 6.72E+01
94 968 1218 3.19E+00 1.46E-01 2.30E+00 1.17E-01 8.80E-02 6.81E+01
98 1007 1257 3.33E+00 1.52E-01 2.40E+00 1.22E-01 9.17E-02 7.10E+01
105 1605 1855 4.39E+00 2.01E-01 3.16E+00 1.61E-01 1.21E-01 9.36E+01
106 1751 2001 4.73E+00 2.16E-01 3.41E+00 1.74E-01 1.30E-01 1.01E+02
108 1036 1286 3.47E+00 1.59E-01 2.50E +00 1.28E-01 9.56E-02 7.40E+01
117 1648 1898 4.63E+00 2.12E-01 3.34E+00 1.70E-01 1.28E-01 9.89E+01
118 3048 3298 7.37E+00 3.37E-01 5.32E+00 2.71E-01 2.03E-01 1.57E+02
119 3504 3754 1.00E+01 4.59E-01 7.24E+00 3.69E-01 2.77E-01 2.14E+02
120 3546 3796 8.10E+00 3.70E-01 5.84E+00 2.98E-01 2.23E-01 1.73E+02
138 2141 2391 5.78E+00 2.64E-01 4.17E+00 2.12E-01 1.59E-01 1.23E+02
140 730 980 2.44E+00 1.12E-01 1.76E+00 8.98E-02 6.73E-02 5.21E+01
145 1153 1403 3.03E+00 1.39E-01 2.18E+00 1.11E-01 8.35E-02 6.46E+01

16.44E+01 2.95E+00 4.65E+01 2.37E+00 1.78E+00 1.37E+03

8/25/93 Page 14 SHIP2.XLS



Texas Instruments Soil Shipment Information Sorted By Rail Car

Box U-238 U-235 U-234 Th-232 Th-230 Averag Total
Number Concentration Concentration Concentration Concentration Concentration Conc. Activity

_______ 2PO/O.. .2 .. PCi/p eg!!p _____________

88 1.75E + 02 8.03E + 00 1.27E + 02 6.45E + 00 4.93E + 00
89 6.87E +02 3.14E+01 4.95E+02 2.52E+01 1.93E+01
94 6.89E +02 3.15E+01 4.97E +02 2.53E +01 1.94E+01 1.89E+02 1.30E+01
98 7.11E+02 3.26E+01 5.13E +02 2.61E +01 2.OOE+01
105 1.05E +03 4.80E +01 7.57E +02 3.86E +01 2.95E+01
106 1.13E+03 5.18E +01 8.17E+02 4.16E +01 3.18E +01 3.53E+02 2.28E+01
108 7.28E+02 3.33E+01 5.25E+02 2.67E +01 2.04E+01
117 1.07E+03 4.92E +01 7.75E+02 3.95E +01 3.02E +01
118 1.87E+03 8.54E+01 1.35E+03 6.86E+01 5.24E+01 4.48E+02 2.83E+01
119 2.12E+03 9.72E+01 1.53E+03 7.81E+01 5.97E+01
120 2.15E +03 9.83E +01 1.55E+03 7.90E + 01 6.04E + 01
138 1.35E+03 6.19E+01 9.76E+02 4.97E+01 3.80E+01 6.87E+02 4.38E+01
140 5.55E+02 2.54E+01 4.OOE +02 2.04E +01 1.56E +01
145 7.94E +02 3.63E+01 5.73E +02 2.92E +01 2.23E+01 2.47E +02 1.00E +01

1.08E+03 4.93E+01 7.78E +02 3.96E +01 3.03E+01

8125/93
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U
Texas Instruments Soil Shipment information Sorted By Rail Car

0

Box # Weight Date F*d Contamination Contawmnation Radiation RadMton Labels Ral Car Destination
dpm/100"2 cm dpm/100"2 cm mR/h mR/h Affixed

Pounds Alpha _Beta Contact 1 meter
95 9500 10/10/92 <220 < 2200 0.03 <0.02 Yes/No CR-587519
97 8800 10/10/92 <220 <2200 0.03 <0.02 Yes/No CR-587519
99 8500 10110/92 < 220 < 2200 0.05 0.03 YesfNo CR-587519

101 9800 10/10/92 < 220 < 2200 0.03 <0.02 Yes/No CR-587519
107 9300 10/10/92 < 220 <2200 0.04 <0.02 Yes/No CR-587519
121 9200 10/10/92 <220 <2200 0.05 0.03 Yes/No CR-587519
122 9200 10/10/92 <220 < 2200 0.07 0.04 Yes/No CR-587519
124 9200 10/10/92 <220 <2200 0.04 <0.02 Yes/No CR-587519
130 8100 10/111/92 <220 <2200 <0.02 <0.02 Yes/No CR-587519
134 8300 10/11/92 < 220 <2200 0.03 <0.02 Yes/No CR-587519
137 8800 10/11/92 <220 <2200 <0.02 <0.02 YesNo CR-587519
141 4600 10111/92 <220 <2200 0.4 <0.02 Yes/No CR-587519
143 9300 10/111/92 <220 <2200 <0.02 <0.02 Yes/No CR-587519
144 9200 10/111/92 <220 <2200 <0.02 <0.02 Yes/No CR-587519

Total 1218001
tywafte
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Texas Instruments Soil Shipment Information Sorted By Rail Car

Box Alpha Screening Total Uranium U-238 U-235 U-234 Th-232 Th-230 U-235
Number Counts/l 0 rain Concentration Activity Activity Activity Activity Activity Mass

pCi/_L mCi mCi mCi mCi mCi gis
95 1568 1818 4.44E+00 2.03E-01 3.20E+00 1.63E-01 1.22E-01 9.47E+01
97 478 728 1.65E+00 7.53E-02 1.19E+00 6.05E-02 4.54E-02 3.51E+01
99 3103 3353 7.32E+00 3.35E-01 5.28E+00 2.69E-01 2.02E-01 1.56E+02

101 584 834 2.10E+00 9.61E-02 1.52E+00 7.72E-02 5.79E-02 4.48E+01
107 207 457 1.09E+00 5.OOE-02 7.88E-01 4.01E-02 3.01E-02 2.33E+01
121 2389 2639 6.24E+00 2.85E-01 4.50E +00 2.29E-01 1.72E-01 1.33E+02
122 2169 2419 5.72E+00 2.62E-01 4.13E+00 2.10E-01 1.58E-01 1.22E+02
124 1860 2110 4.99E+00 2.28E-01 3.60E+00 1.83E-01 1.37E-01 1.06E+02
130 927 1177 2.45E+00 1.12E-01 1.77E + 00 9.OOE-02 6.75E-02 5.23E+01

.134 1773 2023 4.31E+00 1.97E-01 3.11E+00 1.59E-01 1.19E-01 9.21E+01
137 1588 1838 4.16E+00 1.90E-01 3.OOE+00 1.53E-01 1.15E-01 8.87E+01
141 1625 1875 2.22E+00 1.01E-01 1.60E+00 8.14E-02 6.11E-02 4.73E+01
143 592 842 2.01E+00 9.21E-02 1.45E+00 7.39E-02 5.55E-02 4.29E+01
144 1538 1788 4.23E+00 1.93E-01 3.05E+00 1 1.55E-01 1.17E-01 9.02E+01

15.29E+01 2.42E+00 3.82E+01 1.94E+00 1.46E+00 1.13E+03

8/25h P 17
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E Texas Instruments Soil ShipmlInformation Sorted By Rail Car

Box U-238 U-235 U-234 Th-232 Th-230 Average Total
Number Concentration Concentration Concentration Concentration Concentration Conc. Activity

P-19 , . O/o P0 19.. PCi/ _

95 1.03E+03 4.71E+01 7.42E+02 3.78E+01 2.89E +01
97 4.12E+02 1.89E+01 2.97E+02 1.51E+01 1.16E+01
99 1.90E +03 8.68E+01 1.37E +03 6.97E +01 5.33E +01 4.08E+02 2.46E+01
101 4.72E+02 2.16E+01 3.41E+02 1.73E+01 1.33E+01
107 2.59E+02 1.18E+01 1.87E+02 9.51E+00 7.27E+00
121 1.49E +03 6.84E+01 1.08E + 03 5.49E +01 4.20E + 01 2.72E+02 1.73E+01
122 1.37E+03 6.27E+01 9.88E +02 5.03E +01 3.85E+01
124 1.19E+03 5.46E+01 8.62E+02 4.39E+01 3.35E+01
130 6.66E + 02 3.05E +01 4.81E+02 2.45E +01 1.87E +01 3.94E+02 2.41E+01
134 1.15E+03 5.24E+01 8.26E +02 4.21E+01 3.22E+01
137 1.04E+03 4.76E+01 7.50E+02 3.82E+01 2.92E+01
141 1.06E + 03 4.86E +01 7.66E +02 3.90E +01 2.98E +01 3.97E+02 1.96E+01
143 4.77E+02 2.18E+01 3.44E+02 1.75E+01 1.34E +01
144 1.01E+03 4.63E+01 7.30E+02 3.72E+01 2.84E+01 2.73E+02 1.14E+01

9.66E +02 4.42E+01 6.97E+02 3.55E+01 2.71E+01

8125/93 Page 18 SHIP2.XLS
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Spreadsheet for Radioactive Shipment Record

Shipment 3
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w Texas Instruments Bulk Soil Shijent Information Sorted By Rail Car 0
w U U U U U S

D~e ~ed Ral Car Dss~ne~on
Box DaM Filed Cvntwnedon

dpm/1002 cmdm11 00'2 cm mRAh
I mew

Affixed
Rai Car Destination

I A II amr
1 104900 10/3/92 <220 <2200 <0.03 <0.02 YOsINo CR-5784982 107300 10/3/92 < 220 < 2200 <0.03 <0.02 YesINo CR-576789
3 105100 10/3/92 <220 <2200 <0.03 <0.02 YesJNo CR-578520
4 114700 10/3/92 <220 <2200 <0.03 <0.02 Yesmo CR-576526
4 117900 1013/92 <220 <2200 <0.03 <0.02 Yes/No CR-578043

6 108100 1013/92 <220 < 2200 <0.03 <0.02 YesONSo CR-587309

8/25/93 poweI 8/2593 Pg 1Tv'SH1PN3.XLS



Texas Instruments Bulk Soil Shipment Information Sorted By Rail Car

Box Alph Scremnin0 TotW Uranium U-238 U-235 U-234 Th-232 Th-230 U-235
Nunmw Counts/10 mi CocenrPation Actvity Actviy Aciviy Activity AcOvkt Mm

p__ Mco ma RO D n, a mO mes
1 197 197 5.31E+00 2.43E-01 3.83E+00 1.95E-01 1.46E-01 1.13E+02
2 300 300 8.27E+00 3.79E-01 5.97E+00 3.04E-01 2.28E-01 1.77E+02
3 100 100 2.70E+00 1.24E-01 1.95E+00 9.92E-02 7.44E-02 5.76E+01
4 103 103 3.04E+00 1.39E-01 2.19E +00 1.12E-01 8.37E-02 6.48E+01
5 153 153 4.64E+00 2.12E-01 3.34E+00 1.70E-01 1.28E-01 9.89E+01
6 197 197 5.47E+00 2.50E-01 3.95E+00 2.01E-01 1.51E-01 1.17E+02

8/25k

2
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w wTexas Instruments Bulk Soil Shipment Information Sorted By Rail Car

Box U-238 U-235 U-234 Th-232 Th-230 Averase Total
Number Cocentration Concentration Concentration Concentraton Cncentato Concer Actvity

1 1.12E+02 5.10E+00 8.04E +01 4.10E+00 3.13E+00 4.09E +01 9.73E +00
2 1.70E +02 7.77E +00 1.22E +02 6.24E + 00 4.77E +00 6.22E+01 1.51E+01
3 5.66E+01 2.59E+00 4.08E+01 2.08E+00 1.59E+000 2.07E+01 4.rSE+00
4 5.83E+01 2.67E+00 4.21E+01 2.14E+00 1.64E+000 2.14E+01 6.SCE+00
5 8.66E +01 3.96E + 00 6.25E +01 3.18E +00 2.43E +00 3.17E4+01 8.49E+00
6 1.12E+02 5.10E+00 8.04E +01 4.10E+O00, 3.13E +00 4.09E + 01 1.00E +01

5.39E + 01

812513 Page 3 TISHIPN3.XLS



Attachment 
5-4

Spreadsheet 
for Radioactive 

Shipment 
Record

Shipment 
4

I

I R 9A 5



Ct)

a'-3

aF

I.
I
I.
F
w

E

I



Texas Instruments Bulk Soil Shipment Information Sorted By Rail Car

Box AAPha Scraning TOWa Urniumo U-238 U-235 U-234 Th-232 Th-230 U-235
Niuuibe Cowunts/1 min CanMMrto Actikvi Activity Activiy Activity Activity M

___ __ _ Mci M__ _ _ Ma _
1 157 1S7 5.38E+00 2.46E-01 3.88E+00 1.9KE-01 1.48E-01 1.1SE +02
2 106 106 3.03E+00 1.39E-01 2.19E+00 1.1 E-01 8.35E-02 6,471[+01
3 138 138 4.43E+00 2.03E-01 3.20E+00 1.63E-01 1.22E-01 9.4AE+01
4 157 157 4.45E +00 2.04E-01 3.21E +00 1.64E-01 1.23E-01 9.50EM+1
5 155 155 4.56E+00 2.09E-01 3.29E+00 1.68E-01 1.26E-01 9.73E+01
6 123 123 3.52E+00 1.61E-01 2.54E +00 1.29E-01 9.70E-02 7.51E+01

8125/,% TtMIS.XA



W: Texas Insruments Bulk Soil S Information Somed. By Rail Car

Box U-238 U-235 U-234 Th-232 Th-230 Avwa TOW
NuRvW Concro n- motion Cn. Cancrn Conv.m C.mm

1 .SAME+01 4.06E+O0 6.41E+01 3.26E÷OO 2.50E400 3SE5E 4- .ME+
2 S.S99E+01 2.74E +00 4.32E + 01 2.2ME+O0 1.E *SS 2.+00+01: A55E +80
3 7.81E+01 3.57E + O0 5.63E +01 2.87E +O0 2.19E +00 .2.86EI 8 11E*+00
4 8.89E +01 4.07E +00 6.41E+01 3.27E +00 2.50E +00 3.26E+0-1 8. +IS-0
5 8.77E +01 4.01E+00 6.33E + 01 3.22E +00 2.46E +OO 3.21E +01 6.35E+ +00
6 6.95E + 01 3.18E+00 5.02E +01 2.56E +00 1.95E+001 2.55E+01 &45E+ 10

4.65E .01

8/25193 Page3 TtSHIP4.XLS
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Attachment 5-5

Spreadsheet for Radioactive Shipment Record

Shipment 5

I

II



, Texas Instrumens Bulk Soil Shpln Information Sorted By Rail Car

Sax 0 VVbe OMe Flied Conuula*a rCantamiu RmINtNOnk UdIOmNj Labels RW Cm OmOmu
dpm/100"2 cm dpmVIOO"2:cm mOw OA Affixed

1 112900 <220 <2200 <0.03 <0.03 Yeafto CR4746
2 111700 <220 <2200 <0.03 <0.03 Y, dNo cm-se'74
3 119300 <220 <2200 <0.03 <0.03 YOi,/No "-5"74M
4 112200 <220 <2200 <0.03 <0.003 Y .m CR-674"
5 120700 <220 < 2200 <0.03 <0.03 Yeso CR-58705
6 121200 <220 <2200 <0.03 <0.03 Yes#No CR-5871-9

8/25/93 Page1I



Texas Instruments Bulk Soil Shipment Information Sorted By Rai dCar

9cx A4*4 Scrouiin ToW Uknwdumm I -238 11-23 11-23 Th-M3 7Tb-230 U-23
Mwbw~ CmAWsWl0 mfm Cacsntrii Act*ivi Ac*ivit AC"Wit Aciviy ActiAy "Mi

-CU jW m CA Ma Mci Mai
1 78 78 2.26E + W 1.03E-01 1.63E +00 9.31 E-02 IL3E-02 4A24-M*1
2 156 156 4.48E+O+0 2.05E-01 3.23E.00 1.66"E1 1.23E-1 SlOs 40
3 62 62 11.90E + 00 8.69E-02 1.37E + 00 6s.S-02 5-24•0 4.o0E..01
4 82 62 1.,79E÷.i00 8.19E-02 1. 129E +00 6.58E-02 4.-3E-02 a.- -O1
5 83 83 2.57E+00 11SE-01 1.85E+00 9.44E-02 7.08E-02 5A.8E+01

3:14 314 19.78E+00| 4.48E-01 7.06E+001 3.59E-01 2.70E-01 _ ._ __+02

8/25k 1 2 T3XLS



a A.9
Texas Instruments Bulk Soil Shipment Information Sorted By RoailCar

Box U238 u-235 U-234 Th-232 Th-2 Avmin Tu
NLobw ,m Cnar an on Cncwot - Ccm:V Cmm -

1 4.41E+01 2.02E+00 3.1:SE+01 1.62E+00 1.24E+00 I1..62E401 4.1-4E+-w
2 8.834+01 4.04E+00 6.37E+01 3.25E+00 2.48E+00 3.24E +01 A-82E.G.0
3 3.51E+01 1.61E +00 2.53E +01 1.29E+00 9.85E-01 1.29E+01 3A8E +W
4 3,51E+01 1.61E +00 2.53E+01 1.29E+00 9.87E-01 1.29E +01 3.28E +0
5 4.69E + 01 2.15E +00 3.38E + 01 1.72E +00 1.32E+00 1.72E +01 .4E+00
6 1.78E+02 8,13E+00 1.28E +02 6.53E + 00 4.99E + 00 6.51E +01 1.79E +O1

4.1 7E +01

8/2593 P~e 3 TIPS.XLS



Attachment 5-6

Spreadsheet for Radioactive Shipment Record
Shipment 6

E

I



TTexas Instrutments Bulk Soil Shipment Information Sorted ByR..Ri Car

m U q I U I

%aX Dew F"ed C~onuwwto
dwm/1002 an

Contenmwdo
dam/100'2 cm mRadb

Radingo
mnA%

t now
Affiad

Rol Car Disu~aima,

Pounds Ahloa Beta
1 115800 <220 <2200 <0.03 <0.03 Yso CR-5871-97
2 118000 <220 <2200 <0.03 <0.03 YesmN CR-587342
3 120400 < 220 < 2200 <0.03 <0.03 YOsINo CR,587396
4 118600 <220 <2200 <0.03 <0.03 Yesmo CR-587188
5 115300 < 220 < 2200 <0.03 <0.03 YesINo CR-587186
6 115900 <220 <2200 <0.03 I <0.03 YOso CR-587363

8/25/93 Page I TISHIP6.XLS



Texas Instruments Bulk Soil Shipment Information Sorted By Rail Car

Box Alpha Screenin Total Urawi U-238 U-235 U-234 Th-232 Th-230 U-235
Nn*er Countull0 min Concentruaion Actvity Actvity Activi Actvit Actvky Man

pCg Ma Mm mI nO mO ma gnts
1 70 70 2.08E+00 9.52E-02 1'.50E+00 7.64E-02 5.73E-02 4.44E+01
2 86 86 2.61E+00 1.19E-01 1.88E+00 9.59E-02 7.19E-02 5.57E+01
3 67 67 2.07E+00 9.47E-02 1.49E+00 7.61E-02 5.71E-02 4.42E+01
4 62 62 1.89E+00 8.65E-02 1.36E+00 6.95E-02 5.21E-02 4.03E+01
5 75 75 2.22E + 00 1.02E-01 1.60E +00 8.16E-02 6.12E-02 4.74E + 01
6 76 76 2.26E + O0 1.03E-01 1.63E+001 8.31E-02 6.23E-02 4.82E + 01

8/25& P 2

AL

TISHMIRALS

M



Texas Instruments Bulk Soil Shipj•nt Information Sorted By Rail Car

Boi U-238 U-235 U-234 Th-232 Th-230 Average Total
Numbw CMRceation Concen•ation Cnetratko Concenration CO - •@IrhO Concen Actvity

-;; - 19 01 pi9 POO_
1 3.96E +01 1.81E +00 2.85E4+01 1.45E +00 1.11E+00 1.45E+01 3.81E+00
2 4.87E +01 2.23E + 00 3.51E+01 1.79E +00 1.37E+00 1.79E+01 4.78E +00
3 3.79E +01 1.73E +00 2.73E +01 1.39E +00 1.06E +00 1.39E + 0; 3.79E +00
4 3.51E+01 1.61E +00 2.53E+01 1.29E +00 9.86E-01 1.29E+01 3.46E+00
5 4.24E +01 1.94E +00 3.06E +01 1.56E +00 1.19E+00 1.55E+01 4.07E+00
6 4.30E + 01 1.97E +00 3.10E +01 1.58E +00 1.21E+00 1.57E+01 4.14E+00

2.40E+01

8/25/93 Page 3 TISHIP6.XLS



I
Attachment 5-7

Spreadsheet for Radioactive Shipment Record

Shipment 7

II

II



S Texas Instruments Bulk Soil Shineent Information Sorted By Rail Car

Box WeigM Doate Fd Coamination Contaminati Radianm Radiation Labels Ra Car Denation
dpm/1 002 cm dpm/l00"2 cm mRih mnIh Affime

Pounds ___ eta Contact I meR
1 115300 <220 <2200 <0.03 <0.03 Yesfo CR-587327
2 107800 <220 <2200 <0.03 <0.03 YeOSNo CR-587412
3 119900 < 220 <2200 <0.03 <0.03 YesaNo CR-587444
4 111300 <220 <2200 <0.03 <0.03 Yesmo CR-587152
5 121000 <220 <2200 <0.03 <0.03 YesJNo CR-587441
6 120100 <220 <2200 <0.03 <0.03 Yesfdo CR-587440

825/93 Page 1 TISHIP7.XLS



Texas Instruments Bulk Soil Shipment Information Sorted By Rail Car

Box Alpha Screenin Total Urankium U-238 U-235 U-234 Th-232 Th-230 U-235
NumbW Counts/10 miin Concentation Activity Activity Activity Activity Activity Mass

pCi/__ mCi mCi mCi mCi mCi ns
1 120 120 3.55E +00 1.62E-01 2.56E +00 1.30E-O1 9.78E-02 7.58E + 01
2 47 47 1.30E+00 5.95E-02 9.38E-01 4.78E-02 3.58E-02 2.77E+01
3 63 63 1.94E+00 8.88E-02 1.40E+ 00 7.13E-02 5.35E-02 4.14E+01
4 55 55 1.57E+00 7.18E-02 1.13E+00 5.77E-02 4.33E-02 3.35E+01
5 54 54 1.68E+00 7.69E-02 1.21E+00 6.17E-02 4.63E-02 3.58E+01
6 141 141 4.36E +00 2.OOE-01 3.15E+00 1.60E-01 1.20E-01 9.30E+01

8/25& P 2
AL

PA2 TIIj~. XLS



w Texas Instruments Bulk Soil Shipient Information Sorted By Rail Car

Box U-238 U-235 U-234 Th-232 Th-230 Average Total
Nube Concemvaton Connsto Cancwmni Concewato Cocnvt Camnca cv

- ~ / DciEo PO/ PCO _ CO
I 6.78E+O01 3.10E+00 4.89E+O01 2.49E+ 00 1.91 E +00 2.48E+01 6.50E.00
2 2.66E+O01 1.22E +00 1.92E+01 9.76E-01 7.46E-01 9.73E-+O00 2.38E+O00
3 3.56E+O01 1.63E+ 00 2.57E+O01 1.31E+00 1.OOE +00 1.31 E+O01 3.55E+O00
4 3.11E+01 1.42E+O00 2.24E+O01 1. 14E+O00 8.73E-01 1. 14E+O01 2.88E+ 00
5 3.06E+O01 1 .40E+ 00 2.21 E+O01 1.12E+00 8.59E-01 1.12E+01 3.08E +00
6 8.OOE+O01 3.66E+O00 5.77E+01 2.94E +O00 2.25E +O 0 2.93E+01 17.99E+00

2.64E+01

Uw

8/25/93 Page 3 TISHIP7.XLS



I
Attachment 5-8

Spreadsheet for Radioactive Shipment Record

Shipment 8

I

I



a Texas Instruments Bulk Soil Shipint Information Sorted By Rail Car 09
%oX 8 Wsi4 Dat Filed Conamnation Contmination Radiatio Radiatio Labels PaM Car Desiatiwon

dpm/100"2 cm dpm/100"2 cm mRib mR"h Affxd
Pounds Beta Contwt 1 metw

1 120600 <220 <2200 <0.03 <0.03 Yes60o CR-587820
2 118600 <220 <2200 <0.03 <0.03 YesINo CR-587821
3 121900 < 220 < 2200 <0.03 <0.03 Yeft94 CR-587822
4 122600 <220 <2200 <0.03 <0.03 YeslNo CR-587823
5 113800 <220 <2200 <0.03 <0.03 YesiNo CR-587497
6 1230G0 <220 < 2200 <0.03 <0.03 YesmNo CR-587819

8/25/93 Page I TISHIP8.XLS



Texas Instruments Bulk Soil Shipment Information Sorted By Rail Car

Box Alpha Sceting Tol Uranu U-238 U-235 U-234 Th-232 Th-230 U-235
NuMna CoMunl 0 mm CoCu in Activity Activity Activity Activity Acv Mass

- fL mCi mO m0 mCi MO,
1 177 177 5.49E+00 2.51E-01 3.96E+00 2.02E-01 1.51E-01 1.17E+02
2 225 225 6.86E+00 3.14E-01 4.95E+00 2.52E-01 1.89E-01 1.46E+02
3 225 225 7.05E+00 3.23E-01 5.09EE+00 2.59E-01 1.94E-01 1.501E+02
4 225 225 7.09E+00 3.24E-01 5.11E+00 2.61E-01 1.95E-01 1.51E+02
5 102 102 2.98E+000 1.36E-01 2.15E+00 1.10E-01 8.21E-02 6.36E+01
6 165 165 5.22E+00 2.39E-01 3.77E+00 1.92E-01 1.44E-01 1.11E+02

8/25/93

a
Page 2a TISHIPS.XLS

a



a Texas Instruments Bulk Soil Shipment Information Sorted By Rail Car

Box U-238 U-235 U-234 Th-232 Th-230 Average Total
Number Concentration Cncentration Concentrton Concentration Concentration Concen Activity

I 1.00E+02 4.59E +00 7.23E+01 3.68E+00 2.82E +00 3.67E+01 1.01E+01
2 1.27E +02 5.83E + O0 9.19E+01 4.68E + O0 3.58E +00 4.67E+01 1.26E+01
3 1.27E +02 5.83E + O0 9.19E +01 4.68E + O0 3.58E +00 4.67E+01 1.29E+01
4 1.27E +02 5.83E + O0 9.19E+01 4.68E + O0 3.58E +00 4.67E+01 1.30E+01
5 5.77E +01 2.64E + 00 4.16E+01 2.12E+00 1.62E+00 2.11E+01 5.46E+0O
6 9.35E +01 4.28E +00 6.74E +01 3.44E + O0 2.63E +00 3.42E+01 9.56E+00

6.35E+01

8/25/93 Page 3 TISHIP8.XLS



I
Attachment 5-9

Spreadsheet for Radioactive Shipment Record

Shipment 9

II

II



U Texas Instruments Bulk Soil ShipMent Information Sorted By Rail Car

Box 8 VWiOg Date Filed -Contaminaton C"ontmintion RAdmiation Radiation Labes al Car Dustination
dpm/100"2 cm dpn/100-2 cm mRam MRh Affixed

, Pounds Bet C 1 meter Inoe, I
1 119780 <220 <2200 <0.03 <0.02 YaSMo CR-587150
2 118700 <220 <2200 <0.03 <0.02 YeOSMo CR-587315
3 118100 <220 <2200 <0.03 <0.02 Yes/No CR-587354
4 118200 <220 <2200 <0.03 <0.02 Yes/No CR-587472
5 118400 <220 <2200 <0.03 <0.02 YesINo CR-587704
6 115300 <220 <2200 <0.03 <0.02 YesfJao CR-587705

8/25/93 page1I TISHIP9.XL',



Texas Instruments Bulk Soil Shipment Information Sorted By Rail Car

Box A~p Screening Total Uranium U-238 U-235 U-234 Th-232 Th-230 U-235
Nundww Counts/10 min Concuaton Acivy Activty Acivity AcOvity Activ" Masn

Sp01g ma mO mO MO•i ___ __

1 150 150 4.62E+00 2.11E-01 3.33E+00 1.70E-01 1.27E-01 9.86E+01
2 90 90 2.75E + O0 1.26E-01 1.98E + O0 1.O1E-01 7.58E-02 5.87E +01
3 226 226 6.86E+00 3.14E-01 4.95E+00 2.52E-01 1.89E-01 1.46E+02
4 95 95 2.89E+00 1.32E-01 2.08E+00 1.06E-01 7.97E-02 6.17E+01
5 87 87 2.65E + O0 1.21E-01 1.91E+O0 9.74E-02 7.30E-02 S.65E + 01
6 250 250 7.41E+O0 3.39E-01 5.35E + O0 2.72E-01 2.04E-01 I.58E +02

Br25/h9 TISHIP9.XLS

a



w
Texas Instruments Bulk Soil Shipennt Information Sorted By Rail Car

Box U-238 U-235 U-234 Th-232 .Th-230 Averae Total
Number Concent"Don Concentation Concentrto Concentra Connraon Concen Actit

_ Ei/9 pc/ -ci/ Pc/ __i1 8.50E +01 3.89E + 00 6.13E+01 3.12E+00 2.39E + 00 3.11E+01 8.46E+00
2 5.10E+01 2.34E + 00 3.68E+01 1.88E +00 1.43E +00 1.87E+01 5.04E+00
3 1.28E+02 5.85E + 00 9.23E +01 4.70E + 00 3.59E +00 4.69E+01 1.26E+01
4 5.39E +01 2.46E + 00 3.88E +01 1.98E +00 1.51E+00 1.97E+01 5.29E +00
5 4.93E+01 2.26E + 00 3.56E+01 1.81E+00 1.38E +00 1.81E+01 4.85E+00
6 1.42E + 02 6.48E + 00 1.02E+02 5.20E +00 3.98E +00 5.19E +01 1.36E+01

4.98E + 01

8/25/93 Page 3 TISHIP9.XLS



I

Attachment 5-10

Spreadsheet for Radioactive Shipment Record

Shipment 10

I

I



0 Sb iplre'nnformationTexas Instruments Soil Sorted By B-25 Box
Box 0 We~igt Date Filed Contaminkation Contamination Radiation Radiation Labels Truck Designation

dpm/100-2 cm dpm/100"2 cm mRh mRa," Affixed
Pounds Alpha Beta Contact 1 meter

1 11050 6/1/93 <220 <2200 <0.03 <0.02 Yes/No 1
8 9880 6/1/93 <220 < 2200 <0.03 <0.02 Yes/No 1
9 9920 611/93 <220 <2200 <0.03 <0.02 Yes/No 1
11 8000 6/1/93 < 220 <2200 <0.03 <0.02 Yes/No I

388S0

Box • Weight Date Filed Contamination Contamination Radiation Radiation Labels Truck Designation
dpm/100"2 cm dpmn/1002 cm mR/h mR/h Affixed

PoundsAp Beta Contact 1 meter
2 11150 6/11/93 <220 <2200 <0.03 <0.02 Yes/No 2
3 10950 6/1/93 <220 <2200 <0.03 <0.02 YesmNo 2
4 11950 6/1/93 < 220 < 2200 <0.03 <0.02 Yes/No 2

34050

Box • Weight Date Filled Contamination Contamintion Radiation Radiation Labels Truck Designation
dpm/100"2 cm dpm1100"2 cm mRIh mR/h Affixed

Pounds _ _All"Beta Contact I meter
5 10900 6/1/93 <220 <2200 <0.03 <0.02 Yes/No 3
6 11200 6/1/93 <220 <2200 <0.03 <0.02 Yes/No 3
7 11000 6/1/93 <220 <2200 <0.03 <0.02 Yes/No 3

33100

Box # Weight Date Filed Contamination Contamination Radiation Radiation Labels Truck Designation
dpm/100"2 cm dpmIlO0"2 cm mR/h mR/h Affixed

Pound ABeta Contact I meter
10 10300 6/1/93 <220 <2200 <0.03 <0.02 YOX/No 4
12 10500 6/11/93 <220 <2200 <0.03 <0.02 Yes/No 4
13 10535 6/1/93 <220 <2200 <0.03 <0.02 Yes/No 4

31335

Box 0 Weight Date Filled Contamination Contamination Rad Radiation Labels Truck Designation
dpm/100 2 cm dpm/100(2 cm mR/ht mR/h Affixed

11 Pounds II Alpha BeaContact I mtotrIII

14
15
16
17

10025
875

6500
9000
26400

611/93
6/1/93
6/11/93
6/1/93

<220
<220
<220
<220

<2200
<2200
<2200
<2200

<0.03
<0.03
<0.03
<0.03

<0.02
<0.02
<0.02
<0.02

Yes/No
Yes/No
Yes/No
Yes/No

5
5
5
5

8/25/93 Page I TITRUCK.XLS



Texas Instruments Soil Shipment Information Sorted By B-25 Box
Box Alpha Screening Total Uranium U-238 U-235 U-234 Th-232 Th-230 U-235 SNM Source

Number Counts/t10 min Concentration Activity Activity Activity Activity Activity Mass kg Material

pIL mCi mCi mCi mCi mCi ms Kg
1 390 390 1.1IE+00 5.07E-02 7.99E-01 4.07E-02 3.05E-02 2.36E+01 4.73E-03 1.89E-02
8 120 120 3.05E-01 1.39E-02 2.20E-01 1.12E-02 8.40E-03 6.s0E +001 .30E-03 5.20E-03
9 259 259 6.60E-01 3.02E-02 4.76E-01 2.43E-02 1.82E-02 1.41E+01 2.82E-03 1.13E-02
11 302 302 6.21E-01 2.84E-02 4.48E-01 2.28E-02 1.71E-02 1.32E+01 2.65E-03 1.06E-02

2.69E + 00 1.23E-01 1.94E + 00 9.90E-02 7.42E-02 11.4936

Box Alpha Screening Total Uranium U-238 U-235 U-234 Th-232 Th-230 U-235 SNM Source
Number Counts/l0 min Concentration Activity Activity Activity Activity Activity Mass kg Material

p /a mCi mCi mCi mCi mCi gims Kg_
2 162 162 4.64E-01 2.12E-02 3.35E-01 1.71E-02 1.28E-02 9.90E+00 1.98E-03 7.92E-03
3 416 416 1.17E+00 5.36E-02 8.44E-01 4.30E-02 3.23E-02 2.50E+01 5.OOE-03 2.OOE-02
4 221 221 6.79E-01 3.11E-02 4.90E-01 2.49E-02 1.87E-02 1.45E+01 2.90E-03 1.16E-02

2.31E+00 1.06E-01 1.67E+00 8.50E-02 6.38E-02 4.94E+01 9.8728

Box Alpha Screening Total Uranium U-238 U-235 U-234 Th-232 Th-230 U-235 SNM Source
Number Counts/l0 min Concentration Activity Activity Activity Activity Activity Mass kg Material

pCi/g mCi mCi mCi mCi mCi gris Kg
5 136 136 3.81E-01 1.74E-02 2.75E-01 1.40E-02 1.05E-02 8.13E-+00 1.63E-03 6.50E-03
6 106 106 3.05E-01 1.40E-02 2.20E-01 1.12E-02 8.41E-03 6.51E+00 1.30E-03 5.21E-03
7 323 323 9.13E-01 4.18E-02 6.59E-01 3.36E-02 2.52E-02 1.95E +01 3.90E-03 1.56E-02

1.60E+00 7.32E-02 1.15E+00 5.88E-02 4.41E-02 6.8242

Box Alpha Screening Total Uranium U-238 U-235 U-234 Th-232 Th-230 U-235 SNM Source
Number Counts/i 0 min Concentration Activity Activity Activity Activity Activity Mass kg Material

pCl_ _ mCi ma mCi mCi mCi gmns K_

10 143 143 3.78E-01 1.73E-02 2.73E-01 1.39E-02 1.04E-02 8.08E+00 1.62E-03 6.46E-03
12 192 192 5.18E-01 2.37E-02 3.74E-01 1.90E-02 1.43E-02 1.11E+01 2.21E-03 8.84E-03
13 123 123 3.33E-01 1.52E-02 2.40E-01 1.22E-02 9.18E-03 7.11E+00 1.42E-03 5.68E-03

1.23E + 00 5.63E-02 8.87E-01 4.52E-02 3.39E-02 5.24729

Box Alpha Screening Total Uranium U-238 U-235 U-234 Th-232 Th-230 U-235 SNM Source
Number Counts/10 min Concentration Activity Activity Activity Activity Activity Mass kg Material

pCi/_ _ mCi mCi mCi mCi mCi gms Kg
14
15
16
17

119
172
233
154

119
172
233
154

3.07E-01
3.87E-02
3.89E-01
3.56E-01
1-09E +00

1.40E-02
1.77E-03
1.78E-02
1.63E-02
4.99E-02

2.21E-01
2.79E-02
2.81 E-01
2.57E-01
7.87E-0i

1.13E-02
1.42E-03
1.43E-02
1.31 E-02
4.01 E-02

8.45E-03
1 .07E-03
1 .07E-02
9.82E-03

3.01 E-02

6.54E + 00
8.25E-01

8.30E + 00
7.60E + 00

1.31 E-03
1.65E-04
1.66E-03
1.52E-03
4.65428

5.23E-03
6.60E-04
6.64E-03
6.08E-03

8/25/& P 2

A
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Texas Instruments Soil Shipment Information Sorted By B-25 Box
Box U-238 U-235 U-234 Th-232 Th-230 Average Total Weight

Number Concentration Concentration Concentration Concentration Concentration Concen Activity Itons)
p__/__pCi/p pCi/g pCi/p pCi/g mCi

1 2.21E +02 1.01E+01 1,59E +02 8.11E +00 6.20E + O0 8.09E + 01 2.03E + 00 5.53
8 6.79E + 01 3.11E+00 4.90E + 01 2.50E + 00 1.91E +00 2.49E + 01 5.58E-01 4.94
9 1.47E +02 6.71E +00 1.06E +02 5.39E + 00 4.12E +00 5.37E +01 1.2lE+00 4.96

11 1.71E+02 7.82E + 00 1.23E+02 6.28E + 00 4.80E + 00 6.26E + 01 1.14E +00 4.00
55.526 4.93E + 00 19.43

Box U-238 U-235 U-234 Th-232 Th-230 Average Total Weight
Number Concentration Concentration Concentration Concentration Concentration Concen Activity (tons)

pCi/ pCi/p pCi/g pCi/g I pCi/ __ mCi
2 9.17E+01 4.20E + 00 6.61E+01 3.37E +00 2.58E +00 3.36E + 01 8.50E-01 5.58
3 2.35E +02 1.08E +01 1.70E +02 8.65E + 00 6.61E +00 8.63E + 01 2.14E +00 5.48
4 1.25E+02 5.72E + 00 9.02E+01 4.60E + 00 3.51E +00 4.58E +01 1.24E+00 5.98

55.23221 4.24E + 00 17.03
Box U-238 U-235 U-234 Th-232 Th-230 Average Total Weight

Number Concentration Concentration Concentration Concentration Concentration Concen Activity (tons)
PON p/ " p Ci/p pCi/p i _i/9 mci

5 7.70E +01 3.52E +00 5.55E +01 2.83E +00 2.16E +00 2.82E +01 6,98E-01 5.45
6 6.OOE + 01 2.75E + 00 4.33E + 01 2.20E + 00 1.69E + 00 2.20E + 01 5.59E-01 5.60
7 1.83E + 02 8.37E + 00 1.32E +02 6.72E + 00 5.14E +00 6.70E +01 1.67E +00 5.50

39.06 2.93E + 00 16.55

Box U-238 U-235 U-234 Th-232 Th-230 Average Total Weight
Number Concentration Concentration Concentration Concentration Concentration Concen Activity (tons)

__i__9 pCi/p pCi/ pCi/ pCilI _ mCi
10 8.09E +01 3.70E +00 5.84E +01 2.97E + 00 2.27E +00 2.97E + 01 6.93E-01 5.15
12 1.09E + 02 4.97E + 00 7.84E + 01 3.99E + 00 3.05E + 00 3.98E + 01 9.49E-01 5.25
13 6.96E +01 3.19E +00 5.02E +01 2.56E + 00 1.96E +00 2.55E +01 6.1OE-01 5.27

31.66 2.25E +00 15.67
Box U-238 U-235 U-234 Th-232 Th-230 Average Total Weight

Number Concentration Concentration Concentration Concentration Concentration Concen Activity (tons)

pCi/ j pCi/g I pCi/g pCCip p__/g E mCi
14
15
16
17

6.74E +01
9.74E +01
1.32E + 02
8.72E +01

3.08E + 00
4.45E + 00
6.03E + 00
3.99E + 00

4.86E + 01
7.02E + 01
9.51E+01
6.29E + 01

2.48E + 00
3.58E + 00
4.85E + 00
3.20E + 00

1.89E+00
2.73E + 00
3.70E + 00
2.45E + 00

2.47E + 01
3.57E + 01
4.83E+01
3.19E+01
35.15091

5.61 E-0 I
7.08E-02
7.13E-01
6.52E-01
2.OE + 00

5.01
0.44
3.25
4.50
13.20

8/25/93 Page 3 TITRUCK. XLS
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Attachment 6

Emergency Response and Instructions to Drivers for Exclusive
Use Consignments.

E

4



Texas Instruments Incorporated
ERmergency Response Procedures for Radioactive Material LSA

Scope:
This procedure is established to provide guidance in regards to emergency procedures in
the transport radioactive material LSA.

Description:
This emergency response is appropriate for the following types of material:
RADIOACTIVE MATERIAL, LSA, N.O.S., UN 2912. DOT Response Guide 62.

Physical Nature of Material:
Soils and Debris

Emergency Phone Numbers:
Prcvided on Radioactive Shipment Record

Health Hazard:
The quantity of Radioactive Material present in this conveyance presents no significant
hazard.

Fire or Explosion:
This material is not flammable or explosive

Immediate Actions:
Call the emergency response numbers.
Accident (No Fire)

If no spill or leak has occurred and packaging is intact, treat injured person(s)
according to the injury. Take actions to prevent further accidents and secure the
vehicle. Keep all unnecessary people at least 150 feet away.

Accident (Fire)
If fire is not associated with the load, extinguish as rapidly as possible.
If Fire is affecting the load, keep unnecessary people at least 150 ft upwind.
Greater distances may be necessary for people upwind. Detain uninjured persons
and equipment until arrival of qualified radiation authorities.

Spill or Leak
Isolate area and keep unnecessary people 150 feet upwind.

First Aid
Call emergency care. Advise medical personnel if persons were in contact with un-
packaged material.



Texas Instruments Incorporated
EmergenCy Procedures for Limited Empty Packaging

Scope:
This procedure is established to provide guidance in regards to emergency procedures in
the transport of Excepted Quantities of Radioactive Material as Empty Packaging.

Description:
This emergency response is appropriate for the following types of material:
RADIOACTIVE MATERIAL, Empty Packaging, N.O.S., UN 2910. DOT Response
Guide 61.

Physical Nature of Material:
Empty Packages.

Emergency Phone Numbers:
Attached

Health Hazard:
Minimal radiation hazard.

Fire or Explosion:
This material is not flammable or explosive

Immediate Actions:
Call the emergency response numbers.
Accident (No Fire)

If no spill or leak has occurred and packaging is intact, treat injured person(s)
according to the injury. Take actions to prevent further accidents and secure the
vehicle. Keep all unnecessary people at least 150 feet away and deny entry.

Accident (Fire)
If fire is not associated with the load, extinguish as rapidly as possible.
If Fire is affecting the load, keep unnecessary people at least 150 ft upwind.
Detain uninjured persons and equipment until arrival of qualified radiation
authorities.

Spill or Leak
Isolate area and keep unnecessary people 150 feet upwind.

First Aid
Call emergency care. Advise medical personnel if persons were in contact with un-
packaged material.
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Texas Instruments Incorporated
Energengy Repos Information

Scope:
This procedure is established to provide guidance in regards to emergency procedures in
the transport of LSA quantities of Radioactive Material.

Description:
This emergency response information is appropriate for the following types of material:

RADIOACTIVE MATERIAL, LOW SPECIFIC ACTIVITY, n.o.s., UN 2912
Physical Nature of Material:

The material is principaly contaminated soil with a debris content of approximately I S.
The contaminate is Uranium oxide and metals.

Emergency Phone Numbers:
a. PRINTED ON RADIOACTIVE SHIPMENT RECORD
b. Additional response assistance and guidance is available from CHEMTREC

Health Hazards:
a. No external Radiation Hazard.
b. If package is intact, no significant internal radiation hazards.
c. If package is broken, leaking or otherwise questionable; assume the package and

immediate areas are contaminated and a potential exists for internal contamination.
Fire or Explosion Potential:

The material is not flammable or explosive
Immediate Actions:

Call the emergency response numbers.
Accident (No Fire)

If no spill or leak has occurred, the risk of contamination is remote, treat injured
person(s) according to the injury immediately. If packaging is intact and braced
take actions to prevent further accidents and secure the vehicle.

Accident (Fire)
If r-re is not located in cargo area, extinguish as rapidly as possible.
If fire is located in cargo area or threatens cargo area, keep unnecessary personnel
150 feet upwind. Isolate area and deny entry. If in doubt, Level B or A
protective clothing will provide adequate protection. Use dry chemical, C0%,
water spray or Foam. Detain uninjured persons and equipment which may be
potentially contaminated until arrival of qualified radiation authorities.

Spill or Leak:
Do not touch or move damaged packages or spilled material. Isolate the area and keep
unnecessary people 150 feet upwind.

First Aid:
Call emergency care. Persons in contact with unpackaged material or in contact with
smoke may be contaminated. If so, advise medical personnel that the injured person(s)
may be contaminated with radioactive material.
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Shipment Identification Number: TI-l I00

Shipper

Texas Instruments Incorporated
34 Forest Street
North Attleboro, Massachusetts 02703

Contact Person: Mike Elliott
Telephone (Normal Hours): (508) 699-1809
Emergency Telephone (24 hours): (508) 699-3800

Consignee

Envirocare of Utah, Inc.
Clive Disposal Site
Interstate 80, Exit 49 I
West of Salt Lake City, Utah

Telephone: (801)532-1330

Description

1. Number of Packages: 4 Weight: 38,850 pounds
Radioactive Material, Low Specific Activity LSA, n.o.s. UN2912
DOT Emergency Guide # 62
Quantiies: Uranium = 4.93 mCi
Class 7
Form: Solid; Chemical form: UO. and U metals
Label: Radioactive LSA
Exclusive Use Shipment.

2. Number of Packages: 3 Weight: 1980 pounds
Radioactive Material, Excepted Package - Empty Packaging n.o.s, UN2910; No
Label Required
DOT Emergency Guide # 61
Class 7
Description: Empty Packages



Carrier:

Kindrick Trucking
Rte 8, Box 342
Harriman, Tennesee 37748

Telephone: (615) 882-0457

Certillcatlom:

a. This is to certify that the above named material are properly classified, described,
packaged, marked and labeled, and labeled and are in proper condition for
transportation according to applicable regulations of the Department of
Transportation.

b. Received the property as described above in apparent good order, except as noted,
marked, consigned and destined as indicated above with said carrier (the word
carrier being understood throughout this contract as meaning any person or
corporation in possession of the property under the contract) agrees to carry to its
place of delivery at said location.

Shipper: Date:

Carrier: Date:

Date:



Instructions Regarding Controls for Shipments Consigned

as Exclusive Use.

Definition of Exclusive Use

49 CFR 173.403(i)

"Exclusive Use" (as referred to in other regulations as "sole use" or "full load") means
the sole use of a conveyance by a single consignor and for which all initial, intermediate,
and final loading and unloading is carried out in accordance with the direction of the
consignor or consignee. Any loading or unloading must be performed by personnel
having radiological training and resources appropriate for safe handling of the
consignment. Specific instructions for maintenance of exclusive use shipment controls
must be issued in writing and included with the shipping paper information provided to
the carrier by the consignor.

Responsibility

These written instructions are provided to the carrier named on the shipping papers for
the referenced shipment and are to be maintained with said shipping papers. It is the
carriers responsibility to that these instructions are conveyed to the driver(s) and
administrative personnel, as appropriate, for the duration of the movement to the final
destination.

Instructions/Requirements

1. Maintain exclusive use of this vehicle for the duration of the movement. No other freight
is to be loaded with this shipment except as directed by the consignor.

2. All loading or unloading of freight in this shipment shall be done, or as directed by the
consignor or consignee.

3. The shipper is to move this shipment without delay, but in accordance with the legal
statues of jurisdiction.

4. The shipper is to take positive steps en-route and during necessary stops to segregate this
shipment from other freight, buildings, and personnel.

5. The shipping documents contain information prescribed by DOT regulations for a
shipment of radioactive material. These documents must accompany all carriers of this
shipment.

6. Drivers shall inspect the loaded transport vehicle pursuant to:
a. 49 CFR 392.7 Driver's Equipment Inspection,
b. 49 CFR 392.8 Driver's Emergency Equipment Inspection, I



C. 49 CFR 392.9 Driver's Inspection Load,
and verified compliance.

7. Proper, packaging,, marking, labeling, and shippers certification indicated on the shipping
papers.

8. Vehicle is placarding is provided and affixed by the shipper. The carrier is responsible
for replacing any placards that are lost or damaged.

9. Driver qualifications are to include hazardous material endorsement of the Commercial
Drivers License (CDL) as required under Federal Motor Carrier Regulations (DOT).

10. Notification of delays.

When it is apparent that delays for any reason will delay delivery time significantly,
advise Texas Instrument Incorporated of the new estimated time of arrival and the causes
for the delay.

11. Inspection by Authorized Officials en Route.

This shipment is proceeding under the full compliance of all known regulations. If an
inspection by authorized officials occurs, then this document and bill of lading should be
presented for their inspection purposes and they are permitted access to the truck and its
load for their inspection purposes. Under no conditions should anyone except the
consignee be permitted to release any blocking or bracing, or open any container without
written authorization from Texas Instruments Incorporated.

12. Emergencies

In the event of an emergency follow the emergency instructions provided.



October 12, 1992

Contingency Plan

Rail Transportation of Contaminated Soils with Debris

The following is a contingency plan for the rail transport of contaminated soils with debris
from Texas Instruments Incorporated, Attleboro Massachusetts to EnviroCare of Utah, Clive,
Utah.

1. Bask description and technical of hazardous materials Involved in shipment:

The shipment includes soils and debris contaminated with radioactive material. The
radioactive material involved is Uranium. Uranium, principally an alpha emitter,
could pose a risk if inhaled. Uranium poses minimum risk from an external exposure
standpoint.

Proper Shipping Name: Radioactive Material, Low Specific Activity, UN2912

II. Immediate Hazard to Health:

There is no immediate hazard to health.

EWl. Risk of Fire or Explosion:

None

IV. Immediate Precautions to be taken in the event of an accident or Incident:

Control access to immediate area.

Avoid direct contact with material.

V. Immediate methods for handling fires:

Material is non-flammable. If involved in a fire, avoid direct contact with material or
residue.

VI. Initial methods for handling spills or leaks in the absence of fire:

Control access to immediate area.

Avoid direct contact with material.
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V11. PreUminary first aid measures:

Standard first aid practices should be employed. If there is direct contact with
material, mild soap and water should be used to decontaminating (washing) the victim.

In the event of a life threatening situation, first aid takes precedence over
decontamination of the victim.

In the event of transport of a victim to a hospital, the hospital should be notified that
radioactive materials may be involved.

VU. Emergency contacts:

Texas Instruments Mike Elliott (508) 699-1809
Frank Veale (508) 699-3800

Texas Instruments

Emergency Phone (508) 699-1843

National Response Center (800) 424-8802

Chem-Trec (800) 424-9300



Appendix C

Radiological Field Screening
for Uranium in Soil



RADIOLOGICAL FIELD SCREENING TECHNIQUES
FOR URANIUM IN SOIL

1.0 INTRODUCTION

For the determination of uranium concentrations in soil two methods are commonly employed:
gamma spectroscopy and alpha spectroscopy.

The use of alpha spectroscopy for the determination of total uranium in soil involves the chemical
separation of the uranium from the soil and the direct measurement of the alpha particles
associated with each radionuclide: U-235, U-234, and U-238.

The use of gamma spectroscopy for the determination of total uranium involves determination
of U-235 concentration directly, although radium (186 keV) can cause some interference, and
by inference and/or scaling factors, the concentrations of Uranium-238 and Uranium-234
respectively. The scaling factors for the estimation of the U-234 concentrations are often based
upon a U-234 to U-235 ratio. Industry experiences have generally found a ratio of 22 to be
representative. This scaling factor, however, may vary significantly depending upon previous
site specific activities. It is therefore more reasonable to base the isotopic uranium distribution
on alpha spectroscopy data obtained from representative samples on site.

The analytical results of the samples provided herein indicated a scaling factor disparate from
industry norm in representing a value of approximately 11 - 13 for the ratio of U-234 to U-235.
This discrepancy could be related to either the use of natural and depleted uranium in the early
fabrication and experimentation prior to the production of products requiring enriched uranium
or earlier naval fuel activities where reprocessed uranium may have been introduced thereby
generated different isotopic ratios.

Regardless, routine use of gamma spectroscopy and alpha spectroscopy is time consuming,
requires extensive experience, sample preparation, analysis and interpretation, and requires the
use of independent laboratories or extensive capital outlay. It was therefore desirablc to develop
methodologies which could be used in the field to assess the extent of remediation activities and
to provide a reasonable and accurate estimation of contaminants (uranium) for final
determinations.

Two such methodologies are presented: GM screening and gross alpha screening. GM screening
uses a pancake type GM probes placed in close proximity to the soil matrix of interest. It has
been determined from experimentation and practice that this technique is limited to concentration
values in excess of 100 pCi/g uranium in soil. Nonetheless this does not detract from its utility
within field application during physical excavation. Gross Alpha Screening provides for
estimation of total uranium activity at levels well below the action limits specified for
remediation. This appendix presents the basis for the use of GM and gross alpha screening
techniques.
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2.0 GM SCREENING TECHNIQUE.

A technique for the use of a hand held GM survey meter is desirable for quick determinations
of remediation attainment. With the emission of alpha, beta and gamma radiations from uranium
and its' progeny, the use of a GM detector becomes a desirable option for gross screening of
materials for contamination in levels which exceed natural abundances.

To quantify levels and extent of contamination in the TI soil which can be identified by a
conventional hand held GM survey meter, a simple response determination was done. One
composite sample analyzed by LAL and determined to contain 4700 pCi/gram of uranium, was
prepared in an infinitely thick geometry for the detection of beta. The thickness of soil required
to obtain "infinitely thick" was based on a Sargents Rule calculation for beta energies over 0.8
MeV.

SARGENTS RULE

E > 0.8 Mev

R = 0.526 E (-0.094)

Where R is the range In grams/cm2

R = 0.526 (2.3)"

R = 0.486 grams/cm2

for a soil density of 2.0 grams/cm 3

R = 0.243 cm or 0.618 Inches

A GM detector was placed in direct contact with the soil of known uranium content, 4700
pCi/gm, and the detector response was recorded. A single sheet of mylar was used to prevent
detector contamination. To establish the condition of equilibrium detector response the sample
volume (thickness) was incrementally reduced while recording the detector response. The results
of this exercise are plotted and provided in Figure C-1.

The uniformity in the GM detector response at sample down to thicknesses of only a few
centimeters indicates the ability to achieve equilibrium conditions within a sample volume of 100
cm3 (50 grams). Based on the detector surface area and the sample volume at which non
equilibrium conditions were observed, the approximate range or thickness of soil in this sample,
necessary to achieve equilibrium conditions, was experimentally determined to be less than 1.0
centimeters. This experimental conclusicn is consistent with the theoretical calculation shown
above.
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Analysis o0 UM Detector Response to Varying Soil Mass

S Massof Soil 0 15 20 30 50 100 150 200 250 300 350 4001
Detector Response 140 3400 3800 4200 4500 4400 4400 4500 4500 4500 4500 4500
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Using the known sample concentration of 4700 pCi/gm (LAL); an approximate effective sample
volume (based on the detector window area); and the experimentally determined effective range;
the resulting mass of soil is calculated at approximately 20 grams. The sample concentration,
4700 pCi/gram, multiplied by the sample mass of 20 grams provides the total effective sample
activity of 9.4E4 pCi or 2.08E5 disintegrations per minute (dpm). With the detector response
of 4500 counts per minute (cpm) the effective detector efficiency is calculated.

4500 cpm / 2.08E5 dpm = 2.15E-2 c/d
or

An effective GM detector efficiency of 2.15%

This demonstrates the sensitivity of the GM to small sample volumes and low concentrations.
If a criteria of 2 times background is applied as a field screening action point an effective sample
concentration can be calculated.

GM background = 50 cpm

2 x 50 cpm = 100 cpm or 50 cpm net

50 cpm(net) / 0.0215 cpm/dpm = 2.32E3 dpm

applying an effective sample mass of 20 grams

1.05E3 pCi / 20 grams = 52.4 pCi/gram

If the conservative assumption is made that the gross GM screening could effectively see
contamination in excess of twice background then the application of "no detectable" would result
in a contamination level of 52 pCi/gm. Therefore, results at or below twice background could
be instituted as a technique for determining when to suspend remediation and apply the more
sensitive technique like alpha screening to determine actual contamination levels. This screening
technique will eliminate excessive delays in the determination of the extent to which each location
should be mitigated. The cost savings in laboratory sample analysis alone justifies the use of
such a technique not to mention the costs associated with delays in site excavation.

3.0 GROSS ALPHA SCREENING TECHNIQUE.

3.1 Introduction.

The gross alpha screening technique used during the excavation involved direct counting of alpha
particles within a soil matrix. The use of direct counting of alpha particle for the detection of
radiological constituents mixed within a sample matrix has been discounted as a viable technique
mainly due to the concerns over self absorption of the alpha particle within the sample matrix
itself. The common industry method of quantifying alpha activity, alpha spectroscopy, involves
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minimizing any self absorption by means of chemical preparation such as ion exchange or
microwave dissolution of a sample aliquot and subsequent plating onto a surface in an infinitely
thin layer. The sample is then evaluated in a similar manner as in gamma spectroscopy where
the detection of the radiation within the detector results in proportional counts to appear on the
channels of the analyzer. The resolution and peak fitting difficulties with this technique requires
careful and precise analytical preparation as well as detailed calibration. Even when these factors
are adequately addressed sample count times can be very long. The cost of alpha spectrographic
analysis can be on the order of $200 to $500 per sample with turn around times ranging from
7 to 60 days.

The desire to quantify alpha emitting nuclide cuncentrations such as uranium and plutonium
within various environmental media because of there extensive uses over the past forty plus years
has brought on the need to further evaluate a direct, quick and inexpensive technique for the
quantification of alpha emitters.

One such technique was -developed from the work published by K.W. Skrable and K.A. Pheonix
in Health Physics, Volume 60, Number 3, March 1991 "Theoretical Response of a ZnS(Ag)
Scintillation Detector to Alpha emitting Sources and Suggested Applications". This approach
derives an expected count rate from an infinitely thick source of alpha emitting material using
Zeigler's theoretical ranges of alpha particle based on energy and the elemental make up of the
sample matrix. Early trials of this technique indicated a correlation between the gross alpha
counts and the isotopic alpha concentrations determined by alpha spectroscopy.

The expected results (pCi/gm), however, did not yield the values determined by alpha
spectroscopy. With the strong correlation of the total alpha counts to the alpha (uranium)
concentration determined by the certified lab a cross calibration using a range of samples was
pursued. In addition, field portable counting systems and standard sample collection and
preparation techniques had to be developed.

3.2 Sample Counting Equipment.

The theory of counting a!phas with a phosphor such as ZnS(Ag) is to have intimate contact
between the alpha emitting material and the phosphor. This was achieved by using 2 inch disks
of ZnS(Ag) on the bottom (phosphor side up) of a 2 inch clear plastic culture dish. The soils
could then bL placed within the dish directly on top of the phosphor disk. The dish with the soil
phosphor sandwich is then placed on a conventional photo multiplier tube (pint). The PMT is
housed inside a light tight container with a removable lid.

One tremendous advantage to this PMT arrangement is that the detector background count rate
is very near zero for the intended count time of 10 minutes. Typical count rates have been 0.01
to 0.05 counts per minute over extended count times.
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3.3 Sample Preparation.

With the sample in a fixed configuration within the dish the only other factors which need to be
standardized were (1) the water content of the soil and (2) the particle size of the soil.

The easiest approach to standardizing the moisture content of the soil samples which may be
experienced in the field for counting was to dry them in a small oven to eliminate the moisture
inconsistencies. A simple set of experiments was undertaken to determine what combination of
temperature and drying time was optimum. It was experimentally determined that a 15 to 20
gram samples of soil with varying moisture contents could be heated in the oven within a small
tin dish for 15 minutes at 100 degrees centigrade and result in consistent moisture removal on
soils typically found insitu.

The particle size of the soil was important to insure the most intimate contact between soil and
phosphor was achieved. Experiments sieving dried soils were done to evaluate the effects of
sieve size to the sample counts. It was obvious that all aggregate such as small rocks should be
removed as they would preclude the soils from touching the ZnS(Ag). Various sieves were used
to determine an acceptable sieve size to maximize counter response. It was determined that once
below a sieve size of about 0.125 inches consistent response on the detector is achieved. Based
on this determination the use of a common kitchen strainer (sieve size about 0.0625 inches) was
employed.

3.4 Sample Counting and System Evaluation.

In addition to standard chi-square tests of the counter to determine the reliability and stability of
the counting system daily source checks and background checks were performed. Routine
samples were also split and run as well as independent splits using gamma spectroscopy and
alpha spectroscopy. Information relating to individual sample counts on a single sample was
desirable to insure reproducibility of the results for a single sample. A prepared dish, phosphor
and soil configuration was repeatedly put onto the counter, counted and taken off. This
procedure was followed for ten iterations and the results are tabulated in Table C- 1. The results
show that the system experienced a smaller sample deviation that theoretically expected.

With a background count rate at or near zero, the calculation of an MDA is simplified.
Assuming a background of zero the MDA would be 2.7 pCi/g. However, "background* soil,
free of any alpha emitters other than those provided by nature would present additional counts
and therefore a different MDA. These background counts would not only arise from the three
Uraniums of interest but any other natural occurring alpha emitting species and therefore
confounds the interpretation of low count samples. The results of alpha screening on background
soils yielded 10 counts per ten minutes. Alpha specectroscopy correlated this sample to
approximately 2.5 pCi/g of total uranium. Therefore any sample with a count of less than this,
could be interpreted as background soil at 2.5 pCi/g. Nonetheless, the ability to determine soil
concentrations at less than 30 pCi/g is established.
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REPETITIlVE COUNTS ON SINGLE SAMPLE
Test #1 High Sample Activity
(COUNTS PER 10 MINUTESI

MEAN = 92.90
EXPERIMENTAL STANDARD DEVIATION - 4.23I THEORETICAL STANDARD DEVIATION - 9.64 1

* U

I

REPETITIVE COUNTS ON SINGLE SAMPLE
Test #2 Low Sample Activiti

I [•rnNTmT.Q'" Pr;R in MTIu'Tm rrpIm

MEAN = 2U.4U

EXPERIMENTAL STANDARD DEVIATION - 3.03
THEORETICAL STANDARD DEVIATION = 4.52

C-7



INDEPENDENT PROGENY COUNTS FROM PARENT SAMPLE I
Test #1 High Sample Activity (RS 414)

(Each Individul Swamnnl Cnuntm IA Miint 6

VIATION = 4.38EXPERIMENTAL STA
THEORETICAL STANDARD DEVIATION = 9.69

i
INDEPENDENT PROGENY COUNTS FROM PARENT SAMPLE

EXPERIMENTAL STANDARD DEVIATION - 3.12
THEORETICAL STANDARD DEVIATION = 4.54 6
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INDIVIDUAL PROGENY SAMPLES FROM PROCESS PILE
Ten Samples Cored At Random From Reed Screened Process Pile

owwwwwomom
Volume: 200 Cubic Feet

4 4

m
i

MELAN = 56.wU
iEXPERIMENTAL STANDARD DEVIATION = 14.84

THEORETICAL STANDARD DEVIATION = 7.48
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3.5 Sample Variability.

Due to the small sample volume needed with this technique an evaluation of sample variability
was prudent. In the field a one liter sample is extracted under standard protocols. From two
such sample volumes of different activity concentrations multiple counting samples were
prepared. The tabulation of tDese repetitive counts and the resulting statistics are provided in
Table C-2. This data set also shows the statistics which complement this technique. The actual
observed deviation about the mean is less than expected by theoretical calculation.

3.6 Sample Collection In The Field.

The process of soil excavation followed by reed screening for the removal of aggregate. and
contaminated debris resulted in the continuous generation of piles of screened soils. These piles
were estimated at 200 cubic feet each and were staged separate for each reed screen load. These
piles were analyzed by alpha screening to determine their disposition. To insure adequate
sampling as many as ten coring were taken in each pile. The individual coring were composied
and homogenized within a larger container. From this composite a one liter aliquot is drawn for
analysis. in support of this sampling procedure each individual coring has been analyzed for
selected piles and the individual counts with the resulting statistics are provided in Table C-3.
In this case of random sampling from a large volume of soil the resulting deviation about the
sample mean is larger that expected by theoretical calculation. In almost all cases where samples
were taken a one liter composite sample was taken, mixed and an aliquot sample of 20 grams,
from the larger initial sample, taken for alpha screening.

3.7 Initial Alpha Screening Correlation.

The initial sampling done prior to the excavation of soils for disposal provided for the analysis
of five unique samples by a certified laboratory. The samples were analyzed by gamma
spectroscopy and plotted against alpha screening (Figure C-2) and analyzed by alpha spectroscopy
and plotted against alpha screening (Figure C-3). The combined data is plotted in Figure C-4.
From this data plot the relationship between alpha screening counts observed in a 10 minute
count and the laboratory alpna spectrographic results was determined to be a stronger correlation.
The gamma spectrographic results which, due to it's inherent difficulty in resolving low yield
gamma peaks from progeny of the isotopes of primary interest, has less of an observable
correlation. These plots also raise concerns over the use of gamma spectroscopy for the
detection of low yield, low activity, progeny born photons in the determination of their parent
activities. It is from these plots that the verification and justification of the alpha screening
technique as a fast, cheap and reliable measurement method was based.
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LAL GAMMA SPECTROSCOPY vs CPS ALPHA SCREENING
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ALPHA SCREENING CORRELATION WITH URANIUM IN SOIL
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3.8 Additional Alpha Screening Correlations.

The quality control and quality assurance aspects of the sampling and analysis program provided
for further split sample opportunities. The ten ORISE ESSAP samples taken during a survey
exercise were split with: (1) B&W Nuclear Environmental Services, Inc.; (2) EcoTek; (3)
Lockheed Analytical Laboratory and (4) CPS, Inc. All samples except CPS, Inc. were analyzed
by gamma spectroscopy. The comparison of this data is presented in Figure C-5. It is apparent
that there is variability between sample results, however, these variations do not appear to be of
a magnitude that is of concern or deviates from expected variations in sample results normally
encountered with gamma spectroscopy for uranium-238 and uranium-235 and uranium-234 by
inference from uranium-235.

4.0 CONCLUSIONS.

The use of gross counting of alpha emissions from infinitely thick sources of soil has proven
through correlation to both alpha spectroscopy and gamma spectroscopy to by a viable method
for the rapid, inexpensive and economical determination of soil activities. It provided for precise
and cost effective mitigation of uranium contaminated soils and resulted in no loss time in waiting
for results of samples taken. The cost savings just in sample analysis alone justifies it's
usefulness. With over 2000 samples analyzed by alpha screening a cost saving can be estimated
to be in the order of $500,000.00 (based on $300.00 per sample by alpha spectroscopy). The
ability to know sample results within tens of minutes resulted in the tight control in the
disposition of soil volumes. This control provided unprecedented minimization of soils requiring
ultimate disposal as radioactive waste, again saving hundreds of thousands of dollars.
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COMPARISON OF URANIUM ANALYSIS RESULTS
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GROSS ALPHA SCREENING DATA

Date Sample iD NC I NC 2 EC_ I EC 2 . Measurement Depth Page Comments
,__ meters _ _ counts/llOmin __Inches

7/2/92
__________________________ - 4

Exp. B
Exp. C

21
46

67
7/2192 .1 67
9/2/92
9/2/92
913/92
9/1392

9/3/92
9/3192
9/3/92

T-1
RS-1
RS-2

RS-2A

1

170
170 J 1301 130

: 130
r •L| 130

172
172

81
36,39
27,39

1
61
61
61

61
61

RO#71
ROl71

R0#144S

RS-2B 172
RS-2B
RS-2B

172
172

130
130
130

53,51
49,58,73,54

51.40.47
1 *~-1-------

9/4/92
9/419 2

RS-3
RS-3

175
175

125
125

85
103,95

61
61

9/4192 RS-3 175 125 106.82 6 ÷

9/4192 RO-152-1#1 2715- 61
9/4/92 RO-152-1#1 2660 61 .....
9/4/92 RO-152-112 2928 61
914/92 RO-152-1#2 3236 61
9/4/92 RO-67-1 _2365 61
9/4192 RO-67-1 _2859 61
9/8/92 RS-5 171 140 77 61 RO#144S
9/8192 RS-4 171 140 1 4 61 Rockpile
9/8192 COM ___4-739 -61152.6727
9/8/92 RS-6 171 140 192

4 '0 -- 9 4.-- I 4- *-

9/8192 RS-7 171 140 70
---- 4---

9/9/92 RO#71 171 140 108

61
61
61

6161

1 -4-
9/9/92 R0#27-2 171 140 803

F 9- -- 4--- 4. - -4 .

9/9/92 R0#67-2 171 140 3092
F I 4------ 4- -4----- -4- ----- 4

9/9/92 RO#152-2 171 140 2379
F 9 -1 -! 1--- -- _____-

61

R0#35
R0#144S

RO 30-55 PILE#1
RO 30-55 PILE#Il

919/92 RS#4 171 140 22
9//9 - -- _________ 1 - ---- 4---.
9/9/92 RS#5 171 140 76
-- -- ~- 1 -- 4 F -. -F

9/9/92 RS#7 171
1140

140
71

188

61
63
63
63

9/9/92 RS#6 171
1719/9/92

9/9192
9/9/92

RS#8 140 54
-I- -- 4 4 t - 1- -------4- .4 .4

RS#9 160 135 60
-4 4- .4 4 -- 4.- 4. 4-

63
63RO#27-1 398

d i - - a h J

E 11



w w
GROSS ALPHA SCREENING DATA

Date 1 Sample ID I NC 1 NC 2 - EC 1 EC 2 1 Measurement Depth Page _ Commen..s
meters _ _ _counts/lOmin T_ __--

91 R 27-2-1 497 63
9/9/92 R0#27-2-2 __ _ 1155 i 639+/ 2R #2 -- --- i I ......

9/9/92 RO027-2-3 1238 683 -9i12 0O 27-2-4 50.........3!, T 6
9/9/9 63
9M/92 f ROI27-2-5~I________ 809 6
9/9192 RO#27-2-6 --254-- -,

9919/2 60#67-2-1 1988 63 .......9/9/92 _"_RO#67-2-2 1606 2 63 -

9/9/92 RO#67-2-1 _ -1656 1 63 __ ..186
9/9/92 RO#67-2-1 1616,1 63 ... Reread
9/9/92 RO#67-2-3 1212 [ 63
9/9/92 RO#67-2-4 3186 - 63 1

9/9/92 RO#67-2-5 3888 1 63

9/9/92 RO#67-2-6 3722 63

9/9/92 RO#19-1 3807 _63

9/9/92 RO#119-2 2780 63

9/9/92 RO# 19-3 2755 63
9/9/92 RO#19-4 1625 63

9/9/92 RO#19-5 350 63
9/9/92 RO#119-6 107 63

P/9/92 RO#19-7 21 63

9/9/92 RO#19-8 30 63

9/9/92 RO#10 160 140 70 63 RO 30-55 Pile #1
9/9/92 RS#l11 354 65 ROl35

9/10/92 RS#I 2 163 140 72 65 PILE#2
9/10/92 RS#13 41 65 PILE#2
9/10/92 RS#14 132 ____ 65 ____ -- RO#35
9/10/92 RS#15 46 65 PILE#2
9110/92 RS#I 6 28 65 PILE#2

9/11/92 TP# 165% 127 17 -_--65-. PILE#2
9/11/92 TP 2mater 165% 127 7 65 PILE#2 .
9/11/92 RS#7 155 110 115 25 ____ 65 _ ___ PILE#2 -

9/11/92 i RS#18 155 110 1115 50 65 PILE#2
9/11/92 RS#19 155 _ _j 11015 67 ------ ... 65 PILE#2

Page 2



GROSS ALPHA SCREENING DATA

Date I Sample ID. NC 1 NC2 i EC I EC 2 1 Measurement Depth i Page_ Comments
. .. ..____ .. ..____ _ ...._. ..... m eters ..... . .... -unts/lO m in . Inches __... . .. ___... . .... . . .... ... .....

9/111/92
9/11/92

RS820
RS#21

155 110
110

115 101
53 -3

65! 65155 115
9/14192 RS#22 155

T

115
9/14/92 1 PILEwl1
9114192 PILE#2

79 _

43
70

65
65
65

* -4-**- -, ---- 4 I
I , . • • ,. ,

9/14/92 PILE#1
-- 4 - 4. 4 --------.--------.-

42
63

65S65
9/14192 PILE#2

t -. ¶ I

9/14/92 RS#23 155 115
9114192 RS#24 155 110

55
26
57

r - • ,

4 4. 4

65

65
659/14/92 PILE 1 82

¶ 1 t 4. 4- -- 4------- -4

9/14/92 PILE 2 #2 62
4 4. 1 4. 4-

9/14/92 RS#25 155 110 37 65
¶ 4. 4. 4- -~ ---4.

9/14/92 RS#26 150 110 902 65
I 4. 4. I-- 4. + 4 -. 4

9114/92 RS#27 150 110 60 65
- - ¶ 4 4. 1 4. -4- 4

9/15/92
9/15/92

RS#
RS#:

28 155 72 65
4. 1 4. --- t

29 155 49 65
1 - 4 4.1. 14. -A

9/15/92 RS#30 155 22 65
65

PILE#2
PILE82
PILE#3

RO#30.55
ROM53

RO#14 Recounted
PILE#3
PILE#3

Different sample's from liter b
Different sample's fromliter b

PILE#3
RO#115

PILE#3
PILE#3
P1LE#3
PILE#3
PILE#4
PILE#4
PILE#4

PILE#4

08178-1 thru -80178-6 - 20:
0#178-1 thru RO#178-6 = 20:

0#178-1 thru RO#178-6 = 20
0#178-1 thru RO#178-6 = 20
0#178-1 thru ROO178-6 = 20

9115/92
9115/92

85831
85832

155 13
24 65

9/15/92 RS#33 28 65
9/15/92 RS#34 147 31 65

4. 4 4 I-- -4 + --- 4

9/15/92 RS#35 147 29
4- - 4 -4 .-- 4 4--- 4-- ------ 4--

65
679/15/92

9/15/92
9/15/92

ROl 78 Co.
RO#178-1
RO#178-2

1029
1111
1447

67
67
679/15/92 RO# 178-3 952

9/15/92
9/15/92
9/15/92

RO#178-4
RO#178-5
RO# 178-6

2144
3084
3469

67
67
67

4 4. - i -e
9/15/92 RO 176 Co
9/16/92 RO#152-2-1
9/16/92 RO#152-2-2
9/16/92 RO#152-2-3 1
9/16/92 RO#152-2-4-

111
764
610

67
67
67
67
67

10369
2530

A i I E

A
P 3



SB
GROSS ALPHA SCREENING DATA

Date Sample ID i NC I NC 2 EC I EC 2 Measurement Depth
meters - ounts110min Inches

9116/92 RO#152-2-5 2925
9/16/92 RO#152-2-6 1 ___ I_2412 _

9/16/92 DRUM 7 i I . . 294 j
9/16/92 176-1 ___-495

9116/92 176-2 • _ .__ 1 _39
9/16/92 176-3 _ _ _ ..... 891

9/16/92 176-4 _ _ I 72 _
9/16/92 176-5 _ 49

9/16/92 176-6 _ 532
9/16/92 Co. PILE#3 50
9/16/92 RO #138 Co. 1232

- + 4 4 4 4 4--

9/1 6/92 #138-1 3471
+ 4 4 + -- 4-- -- 4 - -4-- -4

9116/92 #138-2 1305
.4 4 I 4 -4----- 4-

9/16/92 #138-3 214
9/16/92 8138-4 120
9/16/92 8138-5 1863
9/16/92 #138-6 1136
9/16/92 RS#36 165 115 89 "
9/16/92 RS#37 165 115 142
9/16/92 RS#38 165 115 18
9/17/92 RS#39 59

Page- ........... Comments

671
67
67i

67
67
67 .

! 67~ ---...

67
~67i -.--.

67
67 ...
67

67
67 RO#35
67 ___ R0#35

67 PILE#4
69 PILE#5
69 R0135
69 -PILE#5

69
69

69 PILE#5
69 PILE#5
69
69

69
69

...---- 69 ....... .....
69 _

9/17/92 RS#40 125
9/ 117/92 RS#41 15
9/17/92 DRUM#8 108

1. ~.4. 4. 4 -- ~ -*

9/17/92 Co.#55 34
-- . . - - 4 4-- .4 .4 -- 4 - -4 ______

9117192 R5#42
9/17192_____ 4 +4

9/17/92 RS#43
39
59
369/17/

9117/
92 RO#55-1

4 .4 1 4--~ ~

92 RO#55-2 76
4- -4- -1- --

9/17/92 RO#55-3
- -t 1 -

36
689/17/92

9/17/92
9/17/92

RO#55-4 __

RO#55-5 43
RO#55-6 32

911B192 RO#30 69
9/18/92 _A___________I-

Page 4



GROSS ALPHA SCREENING DATA

Date I Sample ID NC 1 NC 2 EC 1i EC 2 Measurement Depth Page Comments
_ __ meters Icounts/lOmin Inchesb 4

9/18/92 RO#30-1
9118/92 R0#30-2

9/18/92 R0#30-3
9/18/92 R0#30-4
9/18192 R0#30-5
9118192 R0130-6
9/18/92 - RS#44 1i55

____ 41 i _
-- 63 __

58 6
55 6

- 52 6
30 -- 6

_4_ __ 33 6. ..
140 i _ 58 - 6

37 .

36 -1-

'9 I
'9
'9
'9--
59

'9

'9
'99118192 1 RS#45

9/1892 -Ri#53 Co
155

9/18/92
9/18/92

R0#53-1
R0#53-2

9/18/921 RO#53-3 58 __69

9/18/92 R0553-4 1 58 ___I J 69
9/18/92 R0#53-5 175 69
9/18/92 R0#53-6 72
9/18192 RS#46 155 140 76

69
69
69
69

9/18/92
9/18192

RS#47 155 140 75
R0#109 Co. 49

PILE#4

R5-'PILEi5
RO#54 !ILE95

PILE 5
PILE#5
PILE 6
PILE 6
PILE 6

PILE 6PILE 6

9/18/92 R0#109-1 318 69
9/18/92 RO#109-2 33 69
9/18/92 R 0#109-3 38 69
9/18/92 R0#109-4 84 69

-4. 9 4 I.* 4- 4---- .4,.-----------.J

9/18/92 RO# 109-5 39 71
4- -,- 1 -t 1 *9*~ ~ -

9/18/92 R0#109-6 50
-, -~----1 -t-*- 1 9~ -- ________

9/18/92
9/18/92

RS 48
RS 49

165 15
7

7
-, .4 4 4-- 4-. ----- 4- -. 4

165 14

9/18/92 RS 50 165 30 7
9/18/92 RS 51 165 21 7
9/18/92 RS 52 165 -_-_20 7...-..

~1
!1

171

1

71

9/18/92 RS 53 165

9/18/92
9/18/92

RS554
RS555

165
165

15
22
19

7
7
7

9/20192 TW 5 170 132 140 14 2
________ 4. .9 -4

•9120/92 TW 5 170 132 140 4 2
9/20/92 i

a



V I
GROSS ALPHA SCREENING DATA

Date Sample ID 4 NCi NC 2 i EC 1 I EC 2 i Measurement- Depth Page -. Comments
; mrrterf; g'fIIiEnti;/lmkin IInt~h~ I

meters 'counts/lOmin Inches
9/21/92 TW 3 148 114 118 118

I

9121/92 TW 2 151 148 112 24
9/21/92
9/21 !92
9/21/92

TWl
TW 4

TW 6

165
150

160
147

112
116
140

120
31 _

8
56160

9/21192 TW 7 150 35
i

9121/92 TW 7-2 150 135
135

72
57
26
70

2
2 .

2
2 1

S 2

2 _

272

2
71 RO #62

9/21/92 TW 8 150
9/2119 TW 8- 4-

9/21/92
9/21/92

TW 9 149 135
TW 10 148 134 134

209/21/92 TWl1 148 135
9/21/92 RS 56 170 136
9/21/92 RS 57 170 22 " 71 PILE 6
9/21/92 RS 58 170 18 71 PILE 6
9/21/92 RS 59 170 _25 71 PILE 6

9/21/92 RS6O 10 _ 26 __.,, 71 PILE 6
9/21/92 RS 61 170 29 71 PILE 6
9/21/92 RS 62 170 82 1 71 PILE
9/21/92 RS 63 155 51 71 PILE 5
9/21/92 RS 64 - -"39 PL 717

9/21/92 RS 65 27 71 PILE 7
9/21/92 RS 66 ..... 21 71 PILE7-
9/21/92 RS 67 33 f 71 _ PILE 7
9/21/92 RS 68 67 71 PILE 8
9121/92 RS 69 77 71 PILE 8
9/21/92
9/21/92
9121/92

Pile 13 44 71
Pile #14
Pile #5

34 71
53 71

+ .---.----- 9 I -~--~-4 ---- .- ~-.-.-- -4 -$ 4

9/21/92
9/21/92
9/21/92
.9/21/92
9/21/92

Pile #6 14 71
RS#70

RS#71
RS#tailing

RS#72

146
146

155

___27 71
71

RO #54

PILE 7
PILE 7

PILE 8-
29 71

7163

Page 6



GROSS ALPHA SCREENING DATA

Date I Sample ID NC_1 i NC 2 i EC -C 2 -Measurement p Co.. ents
i meters _countsl1Omin Inches

9/21/92
9121/92

RS#73
RS#74

155 :
155

68 71
7163

9/21/92 RS#75 155
9/21/92 RS 76 160

] 1

9121192 RS 77 160 1
9/21/92! RS 78 160 1

130

130132

40
- 72 -- - -

77
40

71

73
73
2

PILE 8
PILE 8
PILE 8

PIL E 8
PIL E 8
PILES

9122192 TW 12 150 1 12
9/22/92 RS 79 135 150 so 73 PILE 9
9/22/92 RS 80 135 150 104 73 PILE 9

9122/92 RS 81 135 150 50 73 PILE 9
9/22/92 RS 82 135 150 47 73 PILE 9
9/22/92 RS 83 135 150 24 -- 73 -- PILE 9-
9/22/92 RS 84 135 150 53 73 PILE 9
9/22/92 RS 85 135 155 93 .... 73 PILE_9

ý9122/92 RS 86 135 155 1 28 73 PILE 10

9122/92 RS 87 135 155 28 73 PILE 10

9/22/92 RS 88 135 155 32 73 ...... PILE 10
9/22/92 RS 89 135 155 25____ 73 __ PILE 10

9/22/92 RS 90 135 155 14 73 PILE 10

9/22/92 RS 91 135 155 15 73
9122/92 RS 92 160 130 20 73

9/22/92 RS 93 160 130 23 73
9/22/92 RS 94 160 130 24 73
9/22/92
9/22/92

RS 95
RS 96

160 130 122 73
160 106 73

9/23/92 RS 97 160 130 103 73
4- -4 -4 4 4-$ --

9/23/92 R0 #14 160 130 86
- -4- 4-- 4--.

73
73

PILE 10
PILE 10
PILE 10
PILE 10
PILE 11
PILE 11
PILE 11

PILE 14-

9/23/92 R# #14-1 160 130 106
.4- -- 4-- 4-- 4- -4-- -4

9/23192 R# #14-2 160
__4 4

130
130

68
54

73la
i739/23/92 R# #14-3 160

4- 4- 73739/23/92

9/23/92

R#0 #14-4
RO #14-5

160 130 82
-4- ..4 .4 -4-- + 4- ---- 4

160 130 39
73
73
73

- 4 4-*---------4 -1*

9/23/92 RO #14-6
RS #98

160 130 56
-4 4 -+ 4 4 -- 4

160 130 164 73
9/23/92___ RS #- 8 J ______

a
P 7



GROSS ALPHA SCREENING DATA

DaMt Sample ID NC 1 NC 2 EC 1 EC 2 Measurement Depth POP Comments
meters counts/10min Inches

9/23192 RS 99 158 120 17 73 PILE 12
9/23/92 RS 0100 158 120 12 73 P1LE 12
9/23/92 RS #101 158 120 20 73 PILE 12
9/23/92 RS, 102 158 120 19 73 PILE 12
9/23/92 RS l103 158 120 283 73 PILE 14
9/23/92 RS #104 158 120 99 73 PILE 11
9/23/92 21 75 Soil sample for water conte
9/23/92 RS #105 98 75 PILE 11
9/23/92 RS #I106 102 75 PILE 11
9/23/92 RS 0107 101 75 PILE 11
9/23/92 RS 8108 134 75 PILE 11
9/23/92 RS 0109 58 75 PILE 13
9/23/92 RS #1_10 97 75 PILE 13
9/23/92 RS #111 27 75 PILE 12
9/23/92 RS #I112 111 75
9/23/92 RS #113 59 75 PILE 13
9/23/92 RO 154 Co 19 _71_5 PILE 13
9/23/92 RO #54-1 25 75
9/23/92 RO 154-2 242 75
9/23/92 RO 154-3 29 75
9/23/92 RS #114 52 75 PILE 13
9/23/92 RS #115 113 75 PILE 13
9/23/92 RS #116 64 75 PILE 13
9/23/92 PILE 18 83 75
9/23/92 PILE #9 37 75
9/23/92 PILE 011 75 75
9/24/92 TW 13 E. WAR 130 10 2
9/24/92 TW 14 E. Wall 135 15 2
9/24/92 RO 054-4 63 75
9/24/92 RO #54-5 36 75
9/24/92 RO #54-6 66 75
9/24/92 RS #117 53 75 PILE 15

.9/24/92 RS #18 i 47 75 PILE 15
9/24/92 RS 0119 26 75 PILE 15
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GROSS ALPHA SCREENING DATA

Date 1 Sample ID f NCI NC 2 1 ECI EC 2 Measurement Depth Page Comments
meters !counts/lOmin I Inches _

9/24192
9/24/92
9/24/92

9124/929/24/92

9124/92
9/24/92

RS #120 I
RS #121 T t
RS #122 t-. I

RS #119-2
RS $123 160 - - 122

lie 09 RS tailings
Pile #9 RS-1 I -

39

40 -4
___63 I.

48
39

3 9 T , -......

50 --

-- 4

9124/92 Pile #9 RS-2
-4- -4.- --. 4

9/24/92
9/24/92
9/24/92

Pile #9 RS-3
4 -+ 4

RS124 158,-

RS #125 I 158
118
118

38
32
29

4.-- -1-

9/24192 RS #126 158 118 56
- -/24/92 44- -4 ---

9/24/92 RS #127 158 118 46
9/24/92 RS #128 162 120 64
9/24/92 RS #128 162

158
120
118

58
9/24/92 RS #124-2 42

9/24/92 - RS #125-2 158 118 94
9/24/92 RS #129 162 120 45
9/24/92 RS #130 162 120 46

7PILE 15 -

75; PILE 15

75T PILE 15
75 - PILE 15
77 PILE 15

77

77

77
77 PILE 15

77 PILE 15
77 PILE 15
77 PILE 15
77 ... PILE 15
77 PILE 15
77 PILE 15 RECOUNTED RS #1
77 PILE 15 RECOUNTED RS #1
77 PILE 15
77 PI.E 15

77
77 PILE 15
77 PILE 15
77 PILE 1.6
77 _PILE 16
77 PILE 16
77 PILE 16
77 PILE 16
77 PILE 16
77 PILE 16
77--PILE 16
77

2
2
2

9/24/92 RS #125-3 158 118 40
____ - t-- - ~ T T . T T

9/24/92 RS #131 162 120 50
9/49 RS 4-4-1-31 +- 4-

9124/92 RS #132 162 120 41
9/24-/92* -- 4 +- -- ---

9/24/92
9/24192

RS 1133 162 120 31
RS #134 162 120 21

9/24/92~ -- 4--4

9/24/92
9/24/92

RE #135
RS #136

170 128
+ 9-------

24
24170 128

- 4 4--- -t 4-- 1- -4-- -- 4. --- 4

9/24/92 RS #137 170 128 25
9/24/92 RS #138 170 128 67

- ~ ~ _ _ - -- 4 -- 4--- 9-- ______ 4-

9/24/92
9/24/92

9/24192
9125/92
9/25/92
9/25/92

RS #139
RS #140

RS #138
TW 15

170

170
170FE. Wall

128 20
128
128
140

32
26
34

TW 16 E. Wall 145 22
4 4 4 I- 4 1 4

TW 17 E. Wall 150 26

E a 9 B



S
GROSS ALPHA SCREENING DATA

Daow Samle ID NC I NC 2 EC I EC 2 Meamxement Depth Page Comments
meters counts/1 0mmin Inches

9/25/92 TW Is 170 125 14 2
9/25/92 RS 0125 158 118 33 77
9/25192 RS 0141 170 125 28 79 PILE 17
9/25/92 RS 8142 170 125 33 79 PILE 17
9/25/92 RS 0143 170 125 27 79 PILE 17
9/25/92 RS #144 170 125 33 79 PILE 17
9/25/92 RS 0145 170 125 21 79 PILE 17
9/25/92 RS #146 170 125 24 79 PME 17
9/25/92 RS #127 170 130 24 79 PILE 17
9/25/92 RS #148 175 130 64 79 PILE 17
9/25/92 RS 1148 175 130 28 79 PILE 17
9/25/92 RS #149 175 130 22 79 PILE 17
9/25/92 RS #150 175 130 20 79 PILE 17
9/25/92 RS #151 175 130 30 79 PILE 17
9/25/92 RS 0152 175 130 16 79 PILE 17
9/25/92 RS #153 175 130 22 79 PILE 17
9/25/92 RS #154 175 130 28 79 Originaly came from 150N-1
9/25/92 3-2 19 79
9/25/92 3-3 80 79
9/25/92 3-2 23 79
9/25/92 3-3 84 79
9/25/92 RS #155 175 130 55 79 PILE 18
9/25/92 RS #156 175 130 42 79 PILE 18
9/25/92 RS 8157 175 130 61 79 PILE 18
9/25/92 RS #158 175 130 48 79 PILE 18
9/25/92 #2 mpie#l pile 15 36 79 Test run for M. Elliot
9/25/92 st #2 samnpe#2 BFP 21 79 Test run for M. Elliot

9/25/92 #2 sample#3 testple 35 79 Test run for M. Elliot
9/25/92 RS #159 180 135 49 79 PILE 18
9125/92 RS 0160 180 135 51 79 PILE 18
9/25/92 RS #161 180 135 39 79 PILE 18
9/25/92 RS 0162 180 135 45 79 PILE 18
9/25/92 RS #163 180 135 1 42 _ 79 PiLE 18
9/25/92 RS #164 180 135 1 71 1 79 PILE 18
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GROSS ALPHA SCREENING DATA

Date Sampe ID N N ! C 2 iEC 1J EC 2 Measurement f Depth Page Comments
meters .counts/lOmin Inches I

4 p

9/25/92 F RS 1165 180 1 135

9125192 RS 9166 1 180 1 135
61
52

T

9/25192
9/25192
9/25/92
9125192
9125/92
9/25/92

RS 0167
RS #168
RS 0169

RS #170
RS #171

Special pile A

1

180

180

180

T

135
135
135
135

95
59
21
47
23180

4. -4.- -+ 4- -4

125
4 4

9125/92 RS #172 152 110 109
4 + *4- - 4 -.--.- 1 4

9/25/92 RS #173 180 135 41
9/26/92
9126/92
9/26/92

RO #109 Co 70

S * 81 PILE 18
81 PILE IS
8 1
81 PILE 20

___ 81 r PILE 19

81 ..... PILE 20 .
81..11..81.

81 PILE 19
_ 81 PILE 19
81

81

81
81
81
81
81
81 PILE 19
81 PILE 19
81 PILE 19
81 PILE 19

-4- .4. -4. 4- 4- --- 1

RO #109-1 65
-- 4 +---f 4. 4 -- 4.-..------ ... 4

RO #109-2 70
4 - +-4. -4. -+- -_________

9/26/92 RO #109-3 67
4 1-

9/26/92 RO #109-4 57
649/26/92 RO #109-5

9/26/92 RO 0109-6 70.1

9/26/92 RS #174 180 120 83
9/26/92 RS #175 180 120 84

1- ---- 4. *1~ I----- 1----- -

9/26/92 RS #176 180 120 60
-1------ 4. 4. -4

9/26/92 RS #177 180 120 65

9/26/92 RS #178 180 120 59 81 PILE 19
9/26/92 RS #179 180 120 _ 37 81 PILE 19

9/26/92 RS #180 180 120 46 81 PILE19
9/26/92 RS #181 180 120 118 81 PILE 19

9/26/92 RS #182 180 120 107 81 PILE 19
9/26/92 RS #183 180 120 73 81 PILE 19

9/26/92 RS #184 180 120 89 81 ... PILE 19
9/26/92 AS #185 " 180 120 ... 72 81 PILE 19
9/26/924 RS #186 180 120 108 81 PILE 11
9126192 RS #187 180 120 106 81 PILE 11_

9/26/92 RS #188 180 120 145 81 PILE 11

9/26/92 RS#189 180 120 59 83 PILE 19
9126/92 RS#190 180 J______ 120 82 . .. 83 PILE 19

a PAI



U G
GROSS ALPHA SCREENING DATA

S

Date Sample ID NC 1 I NC2 jEC 1 EC2 Measurement Depth Page Comments
__ _ _ _ _ _ _ _ _ _ ~meters _counts/lOrnin_ Inches ........ ... ............... ......... .

* ____-___ r i.tI lra

9/26/92
9127/92
9127/92

RS#191
1W 19

ROO 132 Co.

180 120 61 83 PILE 19
4- .4- 4- .-- t- 4 -4. 4 -4

190 130 204
-. ----- 4 -- 9----------------------4---. .-- 4

9127/92
9/27/92

9/27/92

RO#132-1
104
98
81
69

RO#132-2
RO#132-3

2
83

83
83
83
83

.4-.. 9 1. t A- -.

RO#l 32-4 45

6" DEPTH
2.5' DEPTH
TOP SOIL

9/27192
+ 9 -t ~-9*

RO# 132-5 78
+ 4 9 t 4' 4- 4- 4- -*

9/27/92 RO#132-6 63 83
-+ -9 9 1- 4 -- 4 9 ----- 4-- -,

9127/92 TP#2 110 260 8 72 83
-9 1 - 7 T V

9/27/92 TP#2 110 260 103 30 83
- -4- 4 -- 9 4- 4 -- 4 +

9/27/92 TP#2 110 260 113 83
9/27/92 RS#192 110 260 55 83 TP#2 PILE 19
9/27/92 R08150 Co 381 83
9/27/92 RO#150-1 182 83

9/27/92 RO#150°2 1593 83
9/27/92 RO#150-3 136 83
9/27192 RO#150-4 60 83
9/27/92 RO#150-5 88 83
9/27/92 RO#150-6 198 83
9/27/92 RS#193 34 83 PILE 20
9/27/92 RS#194 28 83 .... PILE 20

-_--/2712 RO#150-2 __2703 83 SECOND SAMPLE FROM 1 LITEF
9/28/92
9/28/92
9/28/92

ROMIO Co 52
4 - 4---- 4 4- 9 4 -4-

85
RO#10-1 33

4-- 4 -9 4 4- -- 4 ----- 4

RO#10-2 46
4 + I- 4----------4 -4-- --- 4

9/28/92
9128192

RO#10-3
4- 4 - + -- 4 -4

30
22

85
85

RO#10-4
9/-28/9-2

9/28/92 RO#10-5 70
- £ -- .- 4-*4- --.

85
859/28/92

9/28/92
9/28/92
9/28/92

RO#10-6 26
TW#29
TW#30
TW#25

145
125
185

150 105 25
130 190125 9
190 125 18

86

85

85
85

4 .9- 1~ **----1-----
Q/2A192 V 9 . . . .. . . .. . 185 125
9/28/92__ 86-L- - ~ &J.1_______
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GROSS ALPHA SCREENING DATA

Date I Sample IQ. NC INd NC 2 i EC 1 EC 2 Measurement Depth Page Commeuits
meters !counts/10min Inches i__

9/28/92 TW#27 177

9/28/92
9128192
9128f92
9/28/92

9/28192

TW#28
A (IN PIT)
BIPrk.Lot)

C (Excavtion)
TW#31
TW#32

190 1
145
15 0

190
190

135 140

105

135

64
17

12
63

- 68
48
36

------------------------

- 85
85 _

85 1 TEMORARY PILES
85 ..TEMORARY PILES
85 ITEMORARY PILES

85

85

855 '

9/28/92 TW#33 190 135
4 + 4-

9/28/92 TW#34 190 135
4 4. -4. ------p

5
6

96
47

9/29192
9/29/92

PILE D
PILE E

-4.- -4.

9/29/92 PILE F
I + 4- -

9129/92 PILE G
9/29/92 I PILE 170

9/29/92
9/29/92
9/29/92
9/30/92
9/30/92
9/30/92
9/30/92

TF
TW_

PILE H

Bldg. #12floor
Bldg. # 12
Bldg. 812
Bldg. #12

170
170

170
170

57
122
18
38
61

14
23

85
8585

85
85
85
85

87

160
170
wal!

wall
wall

___214

381
87
87
87
87

180 35
-- r 1 - _________ ________ _______

9/30/92
9130/92
9/30/92
9/30/92
9/30/92
9/30/92
9/30/92
9/30192
9/30/92

9/30/929130/92

Bldg. #12 wall 190 119
-,

K---......

%% LOCATION
%% LOCATION

%% LOCATION
PIT UND_.RWATER

PIT UNDERWATER
%% TOP SOIL PILE 21

PILE 22
PILE 21
PILE 22
PILE 22
PILE 22
PILE 22

PILE 23 ROCK PILE
PILE 23 ROCK PILE
PILE 23 ROCK PILE

Soil Sample#l
Soil Sample#2

RS#195
RS#196
RS#197
RS#198
RS#199
RS#200
RS#201

RP#1
RP#2
RP#3

165
165

185

185

133
53
35
21
51

30
26

165

165
165
165

185
185
185
185

top soil

87
87
87
87
87
87
87

8787
87

20
165 185 24

98
32

1 38

a
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GROSS ALPHA SCREENING DATA

a

Date Samnple ID
& -4--

NC 1 NC 2 - EC I EC 2 Measurement

meters counts/1 Omin
Depth
Inches

Page C .mments

4 4 p p 4 4 4 4

9130/92 RP#5
9/30192 1 RS#203 I 165
9/30/92 RS#204 165

185 1

185 1

42
24
29
79

24
54

9130192
9/30192

RP#6
RP#7

87 i PILE 23

87 _ _PILE 22
87 PILE 22
87 PILE 23 ROCK PILE
87 PILE 23 ROCK PILE
87 (RECOUNTED) PILE 22
87 PILE 22

9/30192 RS# 205 165
9/30/92 RS# 206 165 185 25
9130/92 PILE#22 17 87

-~ ~- 4 4 4

9/30/92 RP#8 44 89 PILE 23
PILE 239130/92 RS#207 32 89

9/30/92 ______ 19 89 ______ DUE _TO HIGH9130192 RS#205 ___ ____ ___ ____19 1 - 1 89 "RECOUNTED DUE TO HIGH C
9/30/92 RP#9 44 89

4 f .4 4 4- 4 4 4 4

10/11/92 RP#1 44 89
PILE 23

COUNTED DUE TO HIGH COUN1
PILE 23

I 4- 4- 4 -- 1 --- 4 1'

10/1/92 RS#208 46 89
4. 4 1 4 4- 4 i---- -4 1

10/1/92 RS#209 82 89
10/1
10/11

1/92 RP#9 49 89
.4. -9 -4- 4 4 4- .4- ---- 4 -- 4.

PILE:

PILE:1/92 RP#10 32 89
10/1 - 4- 44

10/1/92 RS#208 47 89
1O/1/92 RS#209 '40 89
10/1/92 RS 205 13 89
10/1/92 RP#6 43 89
1011/92 RS#210 34 89 PILE 2
1011/92 RS#21 - 45 89 ,PILE
10/1/92 RS#212 39 89 PILE 2
10/1/92 RS#213 30 89 PILE2

23

23

23
23
23
Z3
23
Z3
23
Z3
23
Z4

10/1/92 RS#214 45 89
-- -- 4- ~-- -r r r- -, -, 4-

10/11/92 RS#215 30
10/1192 4-4

10/1/92 RS#216 34
89
89
89I 1 4 ~-~4- 4.--

PILE 2
PILE 2
PILE 2
PILE 2
PILE 2
PILE 2

10/1/92 RP-1 1 52
4-- 4- t -4 4----- 4- 4

10/1/92 RP-12 60 89
+ -- 4 .4------ 4.. -*------I~---*- 4 - 4 4- 4-

10/1/92 RS#217
10/1/92 PILE 23 Co
10/1/92 RS#218
10/1/92 RS#219

48 89
4 -- 4-

55 89
4- 9 4 -4------ -4-

41
.4 4- 4- -- 4-- -4 4 -- 4----

91
9139

Page 14



GROSS ALPHA SCREENING DATA

Date _ S__,_pie_ D NCI1 N 2i EC 1 EC 2 Measurement Depth I Page . Comments
_ meters counts/lOmin Inches 1 '

1011/92 1 RS#220 42 91_ _ _,_ _ -- 42_ -9-1
10/1192 RS#221 _ 1 49 91
1011/92 RS#222 - 45 91
10/11/92 RS#223 52_ _ 91
10/2(92 RS#224 45 91
10/2/92 RS#225 37 91
10/2/92 RS#226 54 9 1
10/2/92 RS#227 51 1_3-91
1012/92 RS#2.__28 39 91
10/2/92 RS#229 37 91
10/2/92 RS#230 56 91
10/2/92 PILE#24 34 91
10/2/92 RO#1 15 Co 550 91 ........
10/2/92 RO#115-1 .902 91
10/2/92 RO#115-2 870 91
10/2/92 RO# 15-3 432 91
10/2/92 RO#115-4 269 91
10/2/92 ROll 15-5 278 91
10/2/92 RO#1 15-6 235 91

10/2/92 RS#231 47 91 C TRENCH
10/2/92 RS#232 53 91 C TRENCH
10/2/92 RS#233 41 91 C TRENCH
10/2/92 RS#234 57 91 C TRENCH
10/2/92 RS#235 42 91 C TRENCH
10/2/92 RS#236 51 - 91 C TRENCH
10/2/92 RS#237 43 91 C TRENCHt.......
10/2/92 RS#238 48 91 C TRENCH

10/2/92 RS#239 46 91 C TRENCH

10/2/92 RS#240 27 93 IX BETWEEN ROCK PILE AND C
1012/92 RS#241 58 93 - IX BETWEEN ROCK PILE AN'D C

10/2/92 RS#242 __39 93 IX BETWEEN ROCK PILE AND C
1012/92 RS#243 .... 67 93 IX BETWEEN ROCK PILE AND C
10/2192 RS#244 40 93 IX BETWEEN ROCK PILE AND C
10/2/92 1 RS#245 _ _54 -93 IX BETWEEN ROCK PILE AND C

A Pa 1 5 In



0 p
SCREENING DATAGROSS ALPHA

Date Sample ID NC 1 NC 2 EC1 EC 2 Measurement Depth Page Comments
meters counts/lOmin Inches 1

1012/92 RSJ246 _ _ _ _162 93 IX BETWEEN ROCK PILE AND C

10/2/92 RS#247 _ 55 93 IX BETWEEN ROCK PILE AND C

10/2/92 RS#248 47 93 IX BETWEEN ROCK PILE AND C

10/2/92 RS#249 42 93 IX BETWEEN ROCK PILE AND C

10/2/92 RO#54 Co 37 93 ....

10/2/92 RO154-1 66 93

10/2/92 RO#54-2 24 93

10/2/92 RO#54-3 26 93

10/2/92 R0554-4 33 93

1012192 RO#54-5 46 93

10/2/92 RO#54-6 37 93

10/2192 *RS 246 41 93

10/3/92 BOX#1 57 93 See 85 - Not Sent

1013192 BOX#2 58 93

10/3/92 BOX#3 67 93

10/3/92 BOX#4 40 93

10/3/92 BOX#5 53 93 -
10/3/92 BOX#6 81 93

10/3/92 BOXD7 46 93

10/3/92 BOX#8 37 93

10/3/92 BOX#9 51 93
10/3/92 BOX#1 0 53 93

10/3/92 BOX#l 1 37 93

10/3/92 BOX#12 46 93

10/3/92 BOX#13 41 93

10/3/92 BOX#14 111 93

10/3/92 BOX#15 57 93

10/3/92 BOX#16 48 95

10/3/92 BOX#17 73 95

10/3/92 BOX#18 57 95

10/3/92 BOX#19 59 95

10/3/92 BOX#20 42 95

10/3/92 BOX#21 29 95

10/3/92 BOX#22 62 95

Page 16



GROSS ALPHA SCREENING DATA

Date _ _ Sample ID NC 1 NC 2 EC 1 EC 2 Measurementl Deo-h Page _ _ CommentsOat.meters icounts/lomin Inches&;

10/3/92 BOX#23 _ __ _; 40 !_ _ 95 1lo/3/92 ox2 ! 60 ••m
1013/92, BOX#25 35 9-5 _ _

1013/92, BOX#26 59 I i95j

10/3/92 BOX#27 95_---_
10/3/92 B0X,28 34 9

10_3_92 TA-i 140 { i 105 -o _ _ i ,25 0-36 ' 95
10/3/92 TA-2 150 105o 1 16 0-36 j 95 -

10/3/92 TA-2 150 ___ 1051 25 36-72 95

10/3/92 BOX#29 144 i_95

10/3/92 BOX#30 1_ _ _ 35 _ __ 95 _

10/3/92 _BOX#311 58 T 95 ,

10/3/92 i BOX#32 __ _ 39_ _ _ 95 I
10/3/921 TA-3 160 105 -t 13 j0-36 __95_

10/3/92 OTA-3 160 105 34 13672 95 _

10/3/92 BOX#33 _ 91 95j
10/3/92 BOX#34 __53 95

10/3/92 1 Xt35 1 46 95
10/3/92 BOX#36 I_,4_95
10/3/92 BOX#37 _ _ _ 52 95 1
10/3/92 BOX#138 549 95 ................
10/3/92 TA-4 140 ____ 110 11 0-36 95 _____

10/f3/92 BOX#39 ____ _ _ _ _t 40 95 1
1013/92 BOX#40 35 _2 97

10/3/92 BOX#41 59 97
10/3/92 BOX#42 62 97

10/3/92 B0X#45 31 97

10/3/92 BOX#46 - _ _ 41 _ 97

10/3/92 BOX,47 __ _ _ 48_ 97 ........

10/3/92 BOX#48 _ t__ 43 __97

10o3/92, BoX,49 4_ 48 1... 97
10/3192 1 BOX#50 43 _ 97

A P1l7
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GROSS ALPHA SCREENING DATA

Date Sample 10 NC I NC2 i EC1 EC 2 Measurement__ Depth Page Comments
meters counts/lmin I0-mches

10/3192 BOX#51 55 9

10/3192 BOX#52 59 97

10/3/92 BOX#53 40 97

10/3/92 BOX#54 53 97 ....

1013/92 BOX#55 43 97
10/3/92 BOX#56 _ _53 _ 97
10/3/92 BOX#57 55 _ 97

10/3/92 BOX#58 62 97

10/3/92 BOX#59 85 97

10/3/92 BOX#60 93 97

10/3/92 TA-6A 145 145 9 36-72 97

10/3/92 TA-6 145 145 12 0-36 97

10/3/92 TA-5 140 115 7 0-36 97

10/3/92 TA-5 140 115 18 36"60 97

10/3192 TA-4 140 115 20 36-48 97 Refusal

1013192 TA-6A 145 145 13 0-36 97 Corner

10/3/92 TA-7 170 150 15. 0-36 97

10/3/92 TA-7 11 36"60 97

10/3/92 TA-8 175 115 39 0-36 99

10/4/92 BOX#61 31 99

10/4/92 BOX#62 68 99 -

10/4/92 BOX#63 65 99

10/4/92 BOX#64 70 99

10/4/92 BOX#65 51 99

10/4/92 BOX066 62 99

10/4/92 BOX#67 66 99

10/4192 BOX#68 64 99

10/4/92 BOX#69 44 99

10/4/92 BOX#70 84 99

10/4/92 BOXVI71 101 99

10/4/92 BOX#72 69 99

10/4/92 BOX#73 46 99

10/4192 BOX#74 92 99

10/4/92 BOX#75 54 99
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GROSS ALPHA SCREENING DATA

Date I SamplelD ( NC i NC2 EC i EC2 'Measurement I Depth Pages Comments
__ ..... __ meters counts/lOmin inches I_---

1014/92 BOX#76 ____79 99

10/4/92 BOX#77_ so 99
10/4/92 BOX#78 60_ 99

10/4/92 BOX#79 73 - 99
10/4/92 BOX#8o 53 99_

10/4/92 BOX#81 51 99

10/4/92 B0X#82 71 99

10/4/92 BOX#83 58 99

10/4/92 BOX#84 75 99_399
10/4192 RS#250 39 99 BFP-3
10/4/92 RS#251 48 99 BFP-3

1014/92 RS#252 47 99 BFP-3

10/4/92 RS#253 71 99 BFP-3
1014/92 RS#254 75 99 BFP-3

1 0/4/92 RS#255 36 99 BFP-3

10/4/92 RS#256 38 99 BFP-3
10/4/92 RS#257 57 99 BFP-3

10/4/92 RS#258 45 99 BFP-3

10/4/92 RS#259 185 130 52 101 BFP-3

10/4/92 RS#260 52 101 BFP-3
10/4/92 RS#261 29 101 BFP-3

10/4/92 RS0262 42 101 BFP-3

10/4/92 RS0263 65 101 BFP-3

10/4/92 RS#264 66 101 BFP-3

10/4/92 RS#265 48 101 BFP-3

10/4/92 RS#266 49 101 BFP-3

10/4/92 RS#267 60 101 BFP-3

10/4192 RS#268 52 101 _ BFP-3 -

10/4/92 RS#269 63 .... 101 .BFP3

10/4/92 RS#270 50 101 BFP-3

10/4/92 RS#271 48 101 BFP-3

10/4/92 RS#272 53 101 BFP-3

10/4/92 RS#273 46 101 BFP-3

10/5/92 -- TFS-1 160 _ 130 107 _ 101 1

Am
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GROSS ALPHA SCREENING DATA

0
Date Sample ID NC 1 NC 2 EC 1 JEC 2 Measurement Depth Page I Comments

""_____ _ meters -countsllOmin Inches [ - _

10/5/92 TFS-2 160 140 _ 14_ 101
10/5/92 TFS-3 152 . 138 55 _ 101 _

10/5/92 RS#274 59 ....-101 BFP-3
10/5/92 RS#275 95 101 BFP-3

10/5192 TFS-4 152 130 21 101
10/5/92 TFS-5 155 135 25 10 1

10/5192 RO#-143 Co 60 _ 101

10/5/92 RO#143-1 53 101

10/5/92 RO#143-2 51 101

1015/92 RS0276 65 101 BFP-3_
10/5/92 RS#277 75 101 BFP-3

10/5/92 RS#278 47 101 BFP-3
10/5/92 RS#279 56 101 BFP-3

10/5/92 RS#280 34 101 BFP-4

1015/92 RS#281 38 101 BFP-4

10/5/92 RS#282 43 103 BFP-4
10/5/92 RS#283 52 103 BFP-3

10/5/92 RS0284 54 103
10/5/92 RS0277-1 47 103

10/5/92 RS#277-2 62 103
10/5/92 RS#277-3 37 103

10/5/92 RS#277-4 49 103

10/5/92 RS#277-5 61 103

10/5/92 RS#277-6 40 103
10/5/92 RS#277-7 70 103

10/5/92 RS8277-8 55 103

10/5/92 RS#277-9 87 103
10/5/92 RS#277-10 58 103

10/5/92 RS#285 28 103

1015/92 RS#286 50 103

10/5/92 RS#217 45 103
10/5/92 RS#2S8 1 49 103
10/5/92 FtS#289 61 103

10/5/92 RS_29O 33 103

Page 20



GROSS ALPHA SCREENING DATA

Date i Sample ID NC1 ;NC2 EC EC 2 Measurement Depth Page Comments
_ meters 'counts/10min Inches

10/5/92 B Trench(Top) _ i 34 103
10/5/92 B Trench (Bot) I _____,56 103
10/519 2  RO#143-3 ______ 68 103
10/5/92 RO#143-4 52 10352 15 103
10/5192 RO#143-5 -_ _ 

1  57 • 103 _

10/5192 RO#143-6 _ _- 95 1031
10/6192 RS#291 41 103
10/6192 RS#292 42 103

10/6/92 RS#293 45 103

10/6/92 RS#294 .... 40 - 103

10/6192 RS#295 43 103

10/6/92 TW 155 Wall 160 105 B Trench
1016/92 B Trench Floor 21 105 '-...
106/92 B Trench wall 145 21 105 "

10/6/92 B Trench 200 wall 21 105

1016/92 RS#277-8-1 64 105

10/6/92 RS#277-8-2 59 105
10/6/92 RS#277-8-3 45 105

10/6/92 RS#277-8-4 f 41 105

10/6/92 RS#277-8-5 48 105

1016192 RS#296 1 27 105

10/6/92 B Trench Floor ...... 11 i_" 105 Under Rock
10/6192 RS#297 24 105 BFP#1

10/6/92 RS#298 75 105 BFPD3
10/6/92 RS#299 33 105 BFP#2
10/6/92 RS#300 43 105 BFP#2

1016/92 RS#301 35 105

10/6/92 RS#298 " 47 105
10/6/92 RS#302 27 105 BFPN1
10/6/92 RS#303 25 105 BFP#1
10/6/92 RS#304 35 105 BFP#2

10/6/92 RS#305 28 _ 105 BFP#1
10/6/92 RS#306 38 165 BFP2.
10/6192 " RS#307 1 32 105 BFP#2

a
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GROSS ALPHA SCREENING DATA

Date I Sample ID NC 1 NC 2 i EC 1 EC 2 i Measurement Depth ag Comments
meters .counts/10min Inches

1026/92 RS0308 27 105 t BFP#1
10/6/92 RS309 - _3 i 105 Background Soil From ITI Raill

10/6/92 RS 0309 7 BFP #1
10/6/92 RS #310 __38 107' BFP #2
10/6/92 RS #311 .... _ __40 1 107 BFP #2

10/6/92 BKgd split 10 I 107 To LAL 10/6/92

1016/92 RS #262 42 107 To LAL 10/6/92

10(7/92 RS #312 20 _107 BFP #1 Location: rockpile

1017/92 RS #313 23 107 BFP #1

10/7[92 RS #314 24 107 BFP #1
10/7f92 RS #315 25 107 BFP #1

10/7/92 BFP front perim 40 107 _

10/7/92 BFP back perim 35 107 _

10/7/92 BFP #3 front 45 107 --

10/7192 BFP #3 back 1 35 107

10/7/92 BFP #4 front 43 107.

10/7/92 BFP #4 back 50 107
10/7/92 RS #316 34 107 BFP #4 Location: rockpile
10/7/92 IRS #317 27 107 BFP #1

10/7/92 RS #318 29 107 BFP #1

10/7/92 RS #319 22 107 BFP #1 Location: rockpile

10/7/92 RS #320 39 107 BFP #4 Location: rockpile
10/7/92 RO #62 Co 68 107 BFP#4

10/7/q2 RO #62-1 79 107
10/7/92 RO #62-2 47 107
10/7/92 RO #62-3 100- 107
10/7/92 RO #62-4 81 107

10/7/92 RO #62-5 65 109

10/7/92 RO #29 Co 1142 109

10/7/92 RO #29-1 883 109

10/7/92 RO #29-2 559 109

10/7/92 RO #29-3 489 109

10/7/92 RO #29-4 643 109

10/7/92 j RS #321 1 35 - 109 1 BFP #4 Location: rockpile "
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GROSS ALPHA SCREENING DATA

Daft Sample ID NC I NC 2 1 EC 1 EC 2 Measuremnt Depth Page Comments
meters countsRI2Omin Inches

10/7/92 RS,#322 46 109 BFP #4 Location: rockpl
10/7/92 RS #323 165 185 40 109 BFP #4
10/7/92 RS #324 65 109 BFP I J
10/7/92 RS 0325 165 185 33 109 BFP #4
10/7/92 RS #326 32 109 BFP 04
10/7/92 RS #327 50 109 BFP #4
10/7/92 RS #328 165 185 31 109 BFP #4
10/7/92 RS 0329 165 185 47 109 BFP #4
10/7/92 RS #330 1 70 109 BFP #3 Location: rockpil
10/7/92 RS #331 165 185 43 109 BFP #3
10/7/92 RS #•32 165 185 82 109 8FP #3
10/8/92 RS #333 165 185 79 109 BFP #3
10/8/92 RS #334 60 109 BFP 03 Location: ro
10/8/92 RS #335 165 185 59 109 BFP #3
10/8/92 RS #332 165 185 59 109 Recounted BFP #3
10/8/92 RS #336 165 185 59 109 BFP #3
10/8/92 RS #337 165 185 67 109 BLiP #3
10/8/92 RS #338 52 109 BFP #3 Location: rockpil
10/8/92 RS 0339 1 83 109 BFP #3 Location: C trenc
10/8/92 RS #340 87 109 BFP 13 Location: C penc
10/8/92 RS #341 50 109 BFP #3 Location: rockpik
10/8/92 RS #342 54 109 BFP #3 Location: rockpi
10/8/92 RS #343 78 109 BFP #3 Location: C trenc
10/8/92 RS #344 46 109 BFP #3 Location: Ctrenc
10/8/92 RS #345 90 111 BFP #3 Location: C trenct
10/8/92 RS #346 33 111 BFP #4 Location: rocki
10/8/92 RS #347 _ 127 111 BFP 03 Location: C tren4
1018/92 RS 8348 86 111 BFP #3 Location: C treu
10/8/92 RS #349 84 111 BFP #3 Location: C trem
10/8/92 RS #350 117 111 BFP #3 Location: C trm
10/9/92 RS 0351 33 111 BFP #4
10/9/92 RS #352 100 111 BFP #3
10/9/92 RS #353 147 111 BFP #3
10/9/92 RS #354 44 111 BFP #4
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S S
GROSS ALPHA SCREENING DATA

D3te Sample ID . NC I NC_2 EC1 EC 2 Measurement _ Depth page Commentstmet~ers -Jcounts/10min Inches
10/9/92 RS #385 t-12 111 il LSA Box

1019/92 RS #355 "_41 111 I BFP #4 Location: C tren(
1019192 RS #356 ___74 1 ! 1_ BFP #'3
10/9/92 RO #123-1 j 555 11,
10/9/92 RO #123-2 T _ 640 111 I-
10/9/92 RO #123-3 185 111 _

10/9/92 RO #123-4 408 • 111
10/9/92 RO #123-5 846 111
10/9/92 RO #123-6 1067 - 11
1019/92 RS #357 _ _____- 71 111 BFP #3 Location: rockpil

10/9/92 RS #358 55 111 BFP #3 Location: rockpil,
10/9/92 RS #359 29 111 BFP #110/9/92 RS #360 37 111 BFP #4

10/10/92 RS #361 57 111 BFP #3
10/10/92 Box 85 70 111
10/10/92 Box 86 301 ._ " 11 ..... _1

10/10/92 Box 87 1256 111
10/10/92 Box 88 60 111
10110192 Box 89 963 113 RO 115
10/10/92 Box 90 264 .... 113 RO 150
10/10/92 Box 91 467 113 RO 150
10/10/92 Box 92 413 113 RO 150
10/10/92 Box 93 _ 543 _ 113 RO 150 .

10/10/92 I Box 94 968 113 RO 115
10/10/92 Box 95 1568 113 __ RO1-15
10/10/92 Box 96 512 113 R0 29
10110/92 Box 97 478 113 ROS 115/29
10/10/92 Box 98 1007 .... 113 ROl 15
10/10/92 Box 99 _ 3103 113 RO 115/150129
10/10/92 Box 100 113 RO 115
10/10/92 Box 101 " 584 113 RO 29
10/10/92 Box 102 306 .113 _ _RO 29
10/10/92 Box 103 1647 1_13 RO178
10/10/92 Box 104 566 113RO 29
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GROSS ALPHA SCREENING DATA

Date Sample ID NC NC2 I EC 1 IEC 2 I Measurement I Depth Page 1-Comments,
meters _counts/l0min Inches ___10/10/92 Box 105 1605 1 113 RO 115/150/29

10/10/92 Box 106 1751 113 RO 27
10/10/92 Box 107 207 ___ 113 I RO 123
10/10/92 Box 108 _ 1036 113 RO 27
10/10/92 Box 109 318 113 RO 123
10/10/92 Box 110 350 113 R0 123
10/10192 Box 111 281 113 RO 123
10/10192 Box 112 __ 13176 .... 113 RO-27
10/10/92 Box 113 242 113 RO 123
10/10/92 Box 114 332 113- RO 123
10/10/92 Box 115 1161 --- 113 -- HO .. 2.27
10/10/92 Box 116 539 113 RO 123/27
10/10/97 Box 117 1648 113 RO 27
10/10/92 Box 118 3048 113 RO 67
10/10/92 Box 119 3504 113 R067
10/10/92 Box 120 3546 113 RO 67
10/10/92 Box 121 2389 113 RO 67
10/10/92 Box 122 2169 113 RO 67
10/10/92 Box 123 4717 113 RO 152
10/10f92 Box 124 1860 113 RO 67
10/11/92 Box 125 1007 115 RO 138
10/11/92 Box 126 504 115 RO 138
10/11/92 Box 127 1916 115 RO 19
10/11/92 Box 128 224 115 RO 138
10/11/92 Box 129 2338 __ _ 115 RO 138
10/11/92 Box 130 927 115 RO 176
10/111/92 Box 131 1200 115 RO 138
10/11/92 Box 132 356 115 RO 1038
10/11/92 Box 133 1534 1 115 RO178
10/11/92 Box 134 -"_1773 115 R0176
10/11/92 Box 135 1453 115 RO 19
10/11/92 Box 136 2372 115 RO 19
10/11/92 Box 137 1588 115 RO 176
10/11/92 Box 138 2141 115 RO 178

a P 2 5
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w p
SCREENING DATAGROSS ALPHA

Date Sample ID NCC1 EC1 EC2 iMeasurement Depth Page Comments
_ meters _ counts/10min Inches

10111192 Box 139 _ .... it 2389 115 RO 19

10111/92 Box 140 = 730 115 RO 176

10111/92 Box 141 1 _ 115

10/111/92 Box 142 1608 115 _o 178
10/111/92 Box 143 _ _ 592 .... 115 RO 176

10/11/92 Box 144 1538 115 RO 176

10/11/92 Box 145 1153 115 RO 176

10/11/92 Box 146 __115

10/11/92 Box 147 115

10/11/92 Box 148 115

10/11/92 Box 149 115
10/11/92 Box 150 115
10/11/92 Box 151 115

10/11/92 Box 152 115

10/11/92 Box 153 115

10/11/92 Box 154 3610 115 . .F0152

10/11/92 Box 155 3268 115 RO 152

10/11/92 Box 156 2984 115 RO 152

10/11/92 Box 157 2848 115 RO 152

10/11/92 Box 158 1167 115 RO 19

10/11/92 Box 159 115

10/11/92 Box 160 115

10/11/92 Box 161 117

10/11/92 Box 162 117

10/11/92 Box 163 117

10/11/92 Box 164 117

10/11/92 Box 165 117

10/11/92 Box 166 117

10/11/92 Box 167 117

10/11/92 Box 168 117

10/11/92 Box 169 117

1Ci1192 Box 170 606 117 RO 19

10/11/92 Box 171 1030 117 RO 152/19

10/11/92 RO #2OCo 63 117
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GROSS ALPHA SCREENING DATA

Date Sample ID NC1 I NC22 EC1 1EC 2 Measurement Depth I Page Comments
_ meters _countsll0min Inches 1

10/11/92 RO #20-1 i _ __ -1 64 ! 117

1o01192 R0 o20-2 r69 117_____
10111192 1RO #20-3 _ _ K ; _ ... 69 _ 117 _

10/11192l R020-4 _______ 117__

10111/92 RO #20-5 _ _ _ i 68 _ 117

10/11/92 RO #20-6 _ 133 _ 117

10/12/92 RO #35 Co 1 102 117 __

10/12192 RO35-1 ___146 117

10/12/92 RO #35-2 157 - 117

10112/92 RO #35-3 314 117

10/12/92 8RO1 35-4 52 117

10112192 RO #35-5 56 117

10/12/92 RO #144 Co 59 117

10/12/92 RO #144-1 __58 117

10/12/92 RO 8144-2 '154 117

10/12/92 RO #144-3 44 117
10112/92 RO #144-4 48 117

10/12/92 80-1 66 131

10/121,92 80-2 92 131

10112/92 80-3 63 131

10/12/92 80-4 79 131

10/12/92 80-5 80 131

10/12/92 80-6 90 131 ... ..

10/12/92 80 Composite 70 131 ......

10112/921 138A-comp 100 131

10/12/92 138A-1 67 131

10/12/92 138A-2 61 131

10/12/92 138A-3 106 131

10/12/92 138A-4 130 131

10/12/92 138A-5 80 131

10/12/92 138A-6 73 131 1
10/12/92 138A-7 89 131__"

10/12/92 115-A-Comp 84 131

10/12/92 j 115A-1 74 131
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a p
SCREENING DATAGROSS ALPHA

Date Sample 1D 1 NC 1 _NC2 EEC I EC 2 Measurement Depth Page Comments
1 meters counts/llmin I Inches I

10112/92 115A-2 _ 56 131
10/12/92 115A-3 98 131
10112/92 115A-4 _ 92 131 "

10/12/92 115A-5 _ 61 131 .....

10/12/92 115A-6 - 83 131_
10/12/92 Box 141 1625 131
10/13/92 27A Comp o 80 131
10/13/92 27A-1 138 1131 _

10/13/92 27A-2 84 131
10/13/92 27A-3 79 131
10/13/92 27A-4 80 131 _

10/13/92 27A-5 59 131
10/13/92 27A-6 _ 56 131
10/13/92 150A-Comp 76 133
10/13/92 150A- 1 73 133

10/13/92 150A-2 60 133
10/13/92 1 50A-3 53 133
10/13/92 150A-4 57 133
10/13/92 150A-5 48 133
10/13/92 150A-6 81 133
10/13/92 67A-Comp 67 133
10/13/92 67A-1 _58 133
10113/92 67A-2 61 133
10/13/92 67A-3 57 133
10/13/92 67A-4 94 133
10/13/92 67A-5 153 133

10/13/92 67A-6 64 133
10/13/92 Bx#112 _ 2887 133 2i/3 from BFP- #3
10/13/92 Bx#l 12 60 133 1/3 Hot
10/13/92 Bx#161 2198 133 1/3 from Box #112

10/13/92 Bx#161 118 133 2/3 from BFP-#3
10/13/92 Bx #159 _ 3017 133 From RO 35 B-25 Box 1/21
10/13/92 Bx #159 119 133 Bx # 159 from BFP #3

10/13/92 8x#177 1 2640 133 1/3 from 112(hot)
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GROSS ALPHA SCREENING DATA

Date Sample ID I NC 1J NC 2 EC 1 EC 2 Measurement Depth Page Comments
nmeters _counts/10min Inches

10113/92 Bx#177 _ ___ _ 101 133 2/3 from BFP #3
10/13/92 Bx1173 t I 60 _ 133 1/2 debris 112 BFP #3
10/13192 Bx#178 46 133 1/2 debris 1/2 from BFP
10113192 B60149 __._77 133 _

10/13/92 Bx#172 __ _ 97 133 ,
10/13192 Box #160 ... 86 135 Debris from yellow barre
10/13/92 Box #169 50 135 Debris from yellow bane
10/13192 Box #174 46 135
10/13/92 Box #146 70 135
10/13/92 Box #147 55 135 .......
10/13/92 Box #148 73 135
10/13/92 Box #168 51 135
10/14/92 Box 1150 46 135
10114192 Box #175 65 135
10/14192 176 A-Co 52 135
10/14192 176A-1 59 135
10/14/92 176A-2 54 135
10/14192 176A-3 71 135
10/14/92 176A-4 77 135
10/14/92 176A-5 61 135

10/14/92 176A-6 75 135
10/14192 Top soil 17 135 Cooling tower area
10/14/92 RS# 362 53 135 BFP #3
10/14192 RS# 363 156 135 BFP #3
10/14/92 RS# 364 350 135 BFP #3
10/14/92 Cooling tower 18 135 Cooling tower area
10/14/92 RS# 363 20 135 BFP #1 Recounted due to higt
10/14/92 RS# 364 16 135 BFP #1 Recounted due to. higi
10/14/92 29A-Co 46 137
10/14/92 29A-1 61 137
10/14/92 29A-2 103 137
10/14/92 29A-3 50 137 ....
10/14/92 29A-4 59 137
10114/92 29A-5 51 137 ........

B
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a S
GROSS ALPHA SCREENING DATA

Date Sample ID NC 1 NC 2 EC 1 EC 2 Measurement Depth Page Comments
meters counts/10mina Inches _ _........

10/14/92 29A-6 31 _ 137
10114192 RS #365 14 137 BFP

10114192 RS 8366 277 137 * 8F
10/14/92 Cooling tower "_"58 48-84 137 ___

10/14/92 RS #367 19 137

10/14/92 RS#366 18 i 137 .. ....

10/14/92 29A-2 52 137
10/14/92 Box #100 1185 137
10/14/92 RS 0368 25 137

10/14192 RS 8369 30 137
10/14/92 RS 1370 72 137
10/14/92 RS #371 51 137
10114192 Pile H #2 36 137
10/14192 RS #372 49 137
10/14/92 RS #373 53 137
10/15/92 152A-Co 57 139
10/15/92 152A-1 67 139
10/15/92 152A-2 54 139
10/15/92 152A-3 49 139
10/15/92 152A-4 68 139

10/15/92 152A-5 48 139
10/15/92 152A-6 88 139

10/15/92 RS #374 170 120 40 139
10/15/92 RS #375 170 120 56 139
10/15192 178A-Co 79 139

10/15192 178A-1 68 139
10115/92 178A-2 _ 47 139
10/15/92 178A-3 58 139
10/15/92 178A-4 69 139

10/15192 178A-5 74 139
10/15/92 178A-6 40 139

.4 I + 4-- I 1 4 -- 4

10/15/92 RS #376 170 120 57
I I- 4------ I- 4 1------

10/15/92 RS #377 170 120
120

60
-7

139
139
13910151592 RS #378 170

10159 RS #37
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GROSS ALPHA SCREENING DATA

Date Sample ID NC 1 NC 2I EC 1 EC 2 Measurement Depth Page Comments
j________meters ______iountsl Omin Inches 1 _________________

10115192 RS 8379 170 -_ 120 ___ 21 139

10/15/92 RS #379 170 _ .120_ __ 30 __-139
10116192 1RS #380 170 120 20 60 139
10/16/92 RS 0381 170 1 120 64 13949

10/16/92 RS 1382 170 510 139

10/16/92 RS #383 170 120 4450 139

10/169 RS34 170 120 441 139 1___
10/16/92 RS 0385 170 120 1 8 139

10/16/92 RS #386 180 160 44 139

10/16/92 RS #387 180 160 36 139
10/16/92 RS #388 180 :160 60 141
10/16/92 RS 8389 180 160 57 141

10/17/92 RS #390 165 110 37 141

10/17/92 RS #391 165 110 38 141

10/17/92 RS #392 32 141

10/17192 RS #393 45 141 Location: rockpile

10/17/92 RS #392A 23 141

10/17/92 RS#394 52 141

10/17/92 RS#395 55 141
10/17/92 RS#396 54 141

10/17/92 RS#397 56 141

10/17/92 RS#398 72 141

10/21/92 RS#399 58 141

10/21/92 160 130 27 141 -

10/21/92 160 1 1 140 24 141

10/21/92 165 135 258 141 Resampled

10/21/92 170 130 64 141 After scraping

10/21/92 170 140 16 141

10/21/92 170 120 57 141

10/21/92 160 120 17 141 ...........

10/21/92 165 125 11 141

10/21/92 170 110 60 141 -"

10/21/92 165 115 18 141

10/21/92 1 160 110 22 141
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G
GROSS ALPHA SCREENING DATA

Date Sample ID NC 1 I NC 2 i EC I EC 2 Measurement 4 Depth Page Comments
_ _meters countsll0min Inches

10121/92 140 110 _ _42 0-6 141

10/21/92 150 _ _ 120 _ _27 0-6 141

10/21/92 142 110 24 0-6 141

10/21/92 140 120 9 0-6 141

10121192 135 115 18 0-8 143

10/21/92 142 120 14 0"8 143

10121/92 150 110 26 01 143

10122/92 155 105 72 0-6 143 underwater

10/22/92 145 105 9 143 underwater

10/22/92 RS 1400 59 143

10/22/92 RS #278-Co 55 143

10/22/92 RS 0271-1 43 143

10/22/92 RS #278-2 69 143

10/22/92 RS #278-3 38 143

10/22/92 RS #278-4 60 143

10/22/92 RS #276-5 98 143

10/22/92 RS #278-6 50 143
10/22/92 RO #14C-1 54 143

10/22/92 RO #14C-2 63 143

10/22/92 RO #14C-3 60 143

10/22/92 RO #14C-4 74 143

10/22/92 RO #14C-5 50 143

10/22/92 143S B-1 58 143

10/22/92 143S B-2 _ _55 143

10/22/92 143S 8-3 57 143

10/22/92 143S B-4 32 143 -_ _

10/22/92 143S B-5 40 143

10/22/92 RO #14D-1 49 143
10/22/92 RO #14D-2 72 143

10/22/92 RO #14D-3 101 143

10/22/92 RO #14D-4 62 143

10/22/92 RO #14D-5 55 143 ._......_.

10/23/92 RO #27C-1 68 145

10/23/92 RO #27C-2 73 145
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GROSS ALPHA SCREENING DATA

Date Sample IEQ NC 1 fNC 2  . EC1 EC 2 Measurement IDepth Page Comments
meters lcounts/l1Omin I Inches

10123/92 RO #27C-3 ___ 59 145

10123192 RO #27C-4 _ _ 50 145

10/23/92 RO 827D-1 t59 145

10/23/92 RO #270-2 - I 52 145

10/23/92 RO #270-3 1 59 _- 145

10123/92 RO 527D-4 -. 69 145 -

10123/92 RO 114DD-1 55 145

10/23/92 RO #14DD-2 _ 54 145

10123/92 RO #140D-3 49 145 _

10/23/92 RO #140D-4 48 145

10/23/92 RO #140D-5 53 145

10/23/92 RO 827E-1 61 145
10/23192 RO #27E-2 44 145

10/23/92 RO #27E-3 155 145

10/23/92 RO #27E-4 68 145

10/23/92 RO #14E-1 52 145

10/24/92 RO #14E-2 62 145

10124/92 RO 014E-3 4353 145

10/24/92 RO #14E-4 49 145

10/24/92 RO #14E-5 34 145

10/24/92 RO 014E-6 45 145

10/24/92 RO #14E-7 157 145

10/24/92 RO #14F-1 92 145

10/24192 RO #14F-2 79 145

10/24/92 RO #14F-3 62 145

10/24/92 RO #14F-4 77 147

10/24192 RO #14F-5 65 147

10/24/92 RO #27G-1 67 147

10/24/92 RO #27G-2 123 147

10/24/92 RO #27G-3 58 147

10/24192 RO #27G-4 54 147

10/24/92 RO 827G-5 70 147

10/24/92 RO #27H-1 59 147

10/24/92 RO #27H-2 62 147

A Pa 3 3



0
GROSS ALPHA SCREENING DATA

Date Sample ID NC 1 NC 2 EC 1 1 EC 2 Measurement e Comments
_ _ _ _ _ _ _ .... . .... .. .. ..... . .... . . ... ... _... .______________________meters jcounts/1Omin iInches ______I_____________

.. 9.. 4 4

10124/92 RO #27H-3 55 147
10/24/92
10124/92
10/24/92
10/24/92

RO #27H-4
RO #27H-5 _

RO #271-1
RO 0271-2

-- A

l

4 +

64
66
64
37

62
56

147
147
147
147
147
147
147

10/24/92 RO #271-3
-- 1-*-

10124192 RO /271-4 F-10/24/92 RO #271-5
I 1

10124/92 RO #271-6 110
-t ¶ -~ -- 9 -$ --- +---------- +---------------- 4

10/26/92 Top soil B-trench 198 160 16 0-30 147

10126192 B-trench 40 0"60 147
10/26/92 Trench floor 195 165 10 147
10/26/92 Trench wall 210 115 12 147
10/26/92 Trench floor 201 165 19 147
10/26192 Trench floor 198 155 7 147

I~~~ ..............

B-trench top BFP •3
B-treuich top BFP #3
B-trench top BFP #1

parking lot

10/26/92 Trench wall 195 155 18 147
-4 -4 t-.---------------4-- 4 -. -4 -1. £

10/26/92 Trench wall 195 160 25
10/26/92 Trench wall 201 160 26

147
147

10/26/92 Trench floor 198 160 16 147
10/26192 Trench wall 195 165 38 149
10/26/•92 Trench wall 201 160 10 1

9 t 1 I -+ 4----
49
4910/26/92 Trench wall 195 160 10 1

9 1 1 -t

10/27/92 RS 401 47
4910/27/92 RS 402

149
149
149

4 t 4 4---

10/27/92
10/27/9,:

RS 403 22
-4 4- ~- 1~ I 4 - -4---

Pile AA 38 149
-. -+ .9-- 9 4- ------ 4---

10127192 RS 404 10 149 B-tre
10/27/92 RS 405 30 1-149 B-
10/27/92 Rail car debris 7 149 Rail c
10/27/92 RS #406 24 149 B-
10/27/92 RS #407 26 149 B-

10/27/92 RS #408 17 149 B-

10/28192 RO #27J-1 53 149

ench top
trench
ar debris
trench
trench
trench

10128/92 RO #27J-2 83 149
10/28/92_________ SS6
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GROSS ALPHA SCREENING DATA

Date i Sample ID NC 1 NC 2. EC I i EC 2 1 Measurement Depth 1 Page I Comments
___ __ __ __ _ __ __ __meters "_ counts/ i min .inches I_" __ ..... ....

10128/92 RO #27J-3 65 149
_________________ -~ 1 -. 9 - -~.---------------4. -S

10/28/92 RO #27.-4 48
4 ~- F

10/28/92 RO #14G-1 78
149
149
149

4 I- *---4-------*------------------*-I------- p.-.-.--------

10/28192 RO #14G-2 22

10128/92 1 RO #14-3I 25 49i~iI
10128/92 RO #14H-1 20 149

10/28/92 1 RO #14H-2 26 149

10(28/92 RO #28-1 87 149

10/28/92 RO #28-2 149 149

10/28192 RO #28-3 51 149

10128/92 RO #28-4 ..... 78

10/28/92 RO #28-5 80 149

10/28192 RO 028-6 72 149

10/28/92 RO #141-1 44 151

10/28192 RO #141-2 37 151

10128/92 RO #28A-1 41 151

10/28192 RO #28A-2 36 151

10/28/92 RO #28A-3 40 151

10128/92 RO #28A-4 114 151

10/28/92 RO #14J-1 _17 151

10128/92 RO #14.1-2 36 151

10/28,1 - RO #14J-3 62 151

10/28/92 RO 8289-1 27 151
10/28/92 RO #288-2 37 151

10/28192 RO #28B-3 43 s 151
10/28/92 RO #2813-4 -42 151 ....

10/28/92 Rock pile #1 56 151

10/28/92 Rock pile #2 65 151

10/28/92 Rock pile #3 46 151

10/28/92 Rock pile #4 36 151 ....

10/28/92 Rock pile #5 48 151

10/29/92 RO #14K-1 57 151

10/29/92 RO #14K-2 38 151_.. ....

10/29/92 RO #14K-3 49 151

is P 35
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0 a
GROSS ALPHA SCREENING DATA

Date Sample ID NC 1 NC 2I- EC . EC2 i Measurement _ ___Pae . .. Comments
motors counts/Imin Inches e

10129/92 RO 814K-4 44 151
10/29/92 RO #28C-1 31 151
10/29/92 RO 028C-2 _ 49 151
10/29/92 RO #28C-3 61 151
10129/92 RO #14L.-1 62 153
10129/92 RO 814L-2 38 153
10/29/92 RO 014L-3 61 153 ....
10/29192 RO 1141-4 58 153
10129/92 RO #14L-5 59 153
10/29/92 RO #27JJ-1 60 153
10/29/92 RO 127JJ-2 43 153
10129/92 RO #27JJ-3 35 153 ....
10/29192 RO 027JJ-4 46 153
10/29192 RO #27JJ-5 34 153
10/29/92 RO #14M-1 58 153
10/29/92 RO #14M-2 65 153
10/29/92 RO #27K-1 26 153
10/29192 RO 827K-2 43 153_
10/29/92 RO 027K-3 40 153
10/29/92 RO 127K-4 51 153
10/29/92 RO 027K-5 32 153
10/29192 RO #14N-1 67 153
10/29/92 RO #14N-2 31 153 ......
10/29/92 RO #14N-3 48 153
10/29/92 RO8 14N-4 59 153
10/29/92 RO 14N-5 61 153
10/29/92 RO # 14N-6 74 153
10/29/92 165 135 75 0-6 153 retest
10/29/92 RO #27L-1 42 153
10/29/92 RO *27L-2 83 153
10/30/92 RO #144S A-1 73 153
10/30/92 #0 "144S A-2 74 153
10/30/92 RO #144S A-3 45 153
11/1/92 RO 927M-1 I 1 _ 39 155
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GROSS ALPHA SCREENING DATA

Deft Sample ID i NC 1J NC 2 L EC 1 E 2 Measuremen , h __Page__,__Comments

_ meters counts110min Inches
1111/92 RO #27M-2 __47 155
1111/92 RO #27M-3 62 _ 155

11/1192 RO 827M-4 __37 155

11/1/92 RO 927M-5 .....- t 61 .1_55

11/1/92_ RO 7140-1 70 _ _55

11/11/92 RO #140-2 55 155
11/1/92 RO #140-3 _ _40 155
11/1192 RO #140-4 52 155
11/1/92 I RS #409 38 155 rockpile
11/1/92 RO 927N-1 65 155

11/11/92 RO #27N-2 61 155

11/11/92 RO #27N-3 38 155

11/1192 RO #14P-1 50 155
11/1/92 RO #14P-2 51 155

11/1/92 RO #14P-3 61 1 155

11/1/92 RO #14P-4 86 155

11/1/92 RO #270-1 62 155

11/1/92 RO #270-2 56 155

11/1/92 RO #270-3 33 155

11/1/92 RO #270-4 66 155

11/1/92 RO #14G-1 31 155
11/1/92 RO #14G-2 32 155

1111/92 RO #14G-3 41 155 ....

11/1/92 RO #14G-4 60 155
11/2/92 RO #14R-1 67 155

11/2192 RO #14R-2 46 155

11/2/92 RO #14R-3 47 155

11/2/92 RO #27P-1 38 157

11/2/92 RO #27P-2 38 157

11/2/92 RO8 27P-3 43 157

11/2/92 RO #27P-4 39 157

1112/92 RO #27P-5 62 157

11/2/92 RO #14S-1 67 157 _

11/2/92 RO #14S-2 63 157
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W W
GROSS ALPHA SCREENING DATA

Date i Sample ID NC( 2 EC 1 1 EC2 Measurement Depth PageL Comments
_______ ______ ____ _ - --meters co-nts/-1Omin Inch.es.......

1112192 RO #14S-3 J Y 24 __157 _

1.1/2/92 tRO, 114S-4 __ £____49 t _T157 1
11/2f92 RO, #14S-4 5 _ _ 1 61 ! 1571 ........
11/2/92 RO #149-5 __ _57

1112192 RO #14T-1 i 157

11/2/92 RO #14T-2 4__ _ 58 3 157

11/1292 RO #27G-1.. -t 53 'i....157
11/2/92 RO #27G-2T__ 46 " 157
1112192 RO #27G-3 _ 53 157

1112/92 RO #27G-4 4__157
11/2/92 RO #27G-5 41 157
1112/92 RO #R- 1 37 157

11/2192 RO #R-2 61 157
11/2/92 RO #R-3 40 157
1112/92 RO #27S-1 49 _157 resam-p te followingdi-

11/2/92 RO #27S-2 59 157 _resampledthe fol6l1owing1 di
11/2/92 RO #27S-3 30 157 resampled the following di
11/2/92 RO #27S-4 37 157 resampled the following di

11/3/92 RO #14V-1 46 159

11/3/92 RO #14V-2 69 159

11/3/92 RO #14V-3 45 159 -

11/3/92 RO #14V-4 64 159

11/3/92 RO #27MM-I "_55 159 . . .

11/3/92 RO #27MM-2 43 159

11/3/92 RO R27MM-3 47 159

11/3/92 RO 827MM-4 37 159

1 /3/92 RO #27MM-5 75 159

11/3/92 RO #27MM-6 44 159

11/3/92 RO #14U-1 58 159

11/3/92 RO #14U-2 
54 159 54 ..

_.._..159

11/3/92 RO #14U-3 39 159
.RO #14U-4 45 159 .....

11/3/92 RO 014U-5 43 1 159

Page 38



GROSS ALPHA SCREENING DATA

Date T Sample ID NCI NC2L EC 1 EC2 Measuremen. Depth e Comments
_ _ _ __ meters counts/1Omin Inches ... .......

1113192 RO ai 4W- 1 44 159

1113/92 RO 014W-2 so _ 50 _ _ 159

11/3/92 RO #14W-3 _-_ - _41 159
11/3/92 RO #14W-4 L159
11/3192 RO 014X-1 51 159
1113192 RO #14X-2 _ _54 159__
11/3/92 RO#14X-3 _ 47 159
1113192 RO #14X-4 _ _76 159

11/Z 92 RO 014X-5 _ 56 159

11/3192 RO #14Y-1 70 159
11/3/92 RO #14Y-2 27 159

11/3/92 RO #14Y-3 74 159
11/3/92 RO #14Y-4 66 159

11/3/92 RO #14Y-5 76 159
11/4/92 RO 14Z- 1 85 7
11/4/92 RO 14Z-2 120 7
11/4192 RO 14Z-3 28 7
11/4/92 RO 14Z-4 54 7
11/4192 RO 14Z-5 55 7

11/4/92 RO 14Z-6 51 7
11/4/92 RO 14AA-1 51 7

11/4/92 RO 14Aa-2 68 7
11/4/92 RO 14AA-3 56 7

11/4/92 RO 14AA-4 44 7
11/4/92 RO 14AA-5 61 7

11/4/92 RO 14AA-6 49 7

11/4/92 RO 14BB-1- 80 7
1114/92 RO 1488-2 45 7

11/4/92 RO 1488-3 56 7

11/5/92 Rock pile back 230 180 65 9

1115/92 Rock pile back 230 180 70 9
11/6/92 190 140 12 9

11/6/92 185 145 8 9

11/6/92 1 _ _ 180 130 14 _ __ 9
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w U
GROSS ALPHA SCREENING DATA

Date Sample 10 NC 1 iNC 2 1 EC 1 EC 2 M Measurement Depth Page Comments
meters countsll0min Inches ___

11/6192 I8O_ _-i 150 4 9

11/6/92 180 1 i 125 58 9

11/6/92 RO 14HH- 1 45 9_-
1116/92 RO 14HH-2 _ 34 9

1116/92 RO 14HH-3 __44 
9 _ _

1116/92 RO 14-HH-4 38 9

11/6/92 175 135 14 11

1116192 175 125 206 11
1116192 185 135 50 11
11/6/92 190 130 17 11
1116/92 185 125 45 11
11/6/92 RO 1411-1 42 11
1116192 RO 141-2 42 11
11/6/92 RO 1411-3 54 11
11/6/92 RO 1411-4 40 11
11/6/92 RO 1411-5 63 11
11/6/92 RO 14JJ-1 23 11
1116192 RO 14JJ-2 61 11
11/6/92 Cooling towerl 24 11
11/6/92 Cooling tower2 48 11
1116192 #1 175 115 44 11
11/6/92 #2 175 115 14 11
11/6/92 #1 170 110 51 11

11/6/92 #2 170 110 64 11

1116192 RO 14KK-1 39 11
11/6/92 RO 14KK-2 39 11
11/6/92 RO 14KK-3 31 11
11/6/92 RO 14KK-4 42 11
1116192 RO 14KK-5 48 11
11/6/92 RO 14LL-1 52 11
1116192 RO 14LL-2 41 11
11/6/92 RO 14LL-3 55 11
11/6/92 RO 14LL-4 __ 23 11
11 6 92 T RO 14LL-5 1 49 -............ __....__i_...
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GROSS ALPHA SCREENING DATA

Date Sample ID NC1NC2 N EC2
meters

EC 2 j Measurement Depth I Page Comments
Inches Icounts/10min

a * b I h *

1116/92
11/6192

Due bank
RO 14MM-1

-46 13
13
131116/92

1116/92
RO 14MM-2 39
RO 14MM-3 23 13::

1116192 #3 170 110 33
1116/92

#--

'4 170 110 53 13
--- 4

11/6/92 190 150 32 13
4. 1 4-----q 4 4

11/6/92 190 140 34
4 4- I 4 4- -4 -4

13
13

Roll off 14
Roll off 14

Rod off 143-511/6/9? 180 120 54
-4. 9 4. 1 -4

11/6/92 190 160 44
1- .9 t 4. ¶ --- I -4--

11/6/92
11/6/92
1117/92

200 160 48
13 Roll off 143-5
13 Roll off 144-5
13 Roll off 144-5

________ ___________ * I 4- 4- ----- 4---

170 150 7
200 150 29 13

-- 4. 9- 9 9 4- 4- -4 -4

1117/92 200 150 23 13

- - .9 I I I -- t 1* I --

11/7/92 175 115 32 0-12 13
1117/92 175 115 28 12"24 13 Dfill
11/7/92 175 115 246 24-36 13 Drill
11/7/92 175 115 44 36"48 13 Drill

11/7/92 175 115 29 48-72 13 ___ ... Drill

11/7/92 165 125 41 13 Floor
11/7/92 173 123 78 13 Floor
11/7/92 170 120 118 13 Floor

11/7/92 Rock pile 1 37 13 .......

11/7/92 185 155 21 13 Floor.---,
11/7/92 190 150 28 13 Floor

11/7/92 185 152 50 13 Floor
4. 4-- 4 ----- 4. 4 4- -4 ---. 4 - -

11/7/92 170 130 7 15
4--- 4. 4 4. 4 -- 4

11/7/92 182 150

Floor
Floor49 15

I 4------------+ 4-- -- 4- 4 _____

11/7/92 190 120 14 0-12 15
I 4--- 4 4-- -4.-

11/7/92 190 120 16 24"48 15

11/7/92 190 120 26 12"24 15
4 - 4- 4- 1 -r *r- 4- -9- -4.-

14011/7/92
11/7/92
11/7/92

195 140 30 12-24 15
195 130 32 0-24 15
195 140 18 0-12 15

I a

S
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U 0
GROSS ALPHA SCREENING DATA

Date SarviseID INC1 NC2 I EC1 EC2 Measurement- Depth Page Comments
S ..... 1231meters ....... counts/1Omin Inches _

1117/92 190 120 13 48-"72 15

11/7/92 205 150 187 24-36 15 refusal
11(7192 205 151 71 0-24 15
11f7/92 185 135 63 1 15 Floor
11/7192 165 135 22 .... 15 j Floor
11/7/92 205 150 46 0-12 15 j
11(/'92 195 140 8 2448 15
11[7/92 125 1 151 16 48-72 15
117/92 195 140 8 48-72 15
11/7/92 180 167 60 0-12 15
11/7/92 1 180 167 40 12"24 15
¶ 1/7/92 180 167 11 24-48 15
11/7/92 180 167 44 48-72 15
11(7/92 170 120 34 15 Floor
11/7/92 175 125 12 15 Floor
115/192 180 125 15 15 Floor

117/92 165 125 16 15 Floor
11/7/92 204 162 51 1-12 17
117/92 204 162 13 12 "24 17

11(7/92 204 162 41 24-36 17
11/7/92 155 115 68 17 Floor
11/8/92 145 95 7 0-12 17
11/8/92 145 95 34 12-24 17
11/8/92 145 95 13 24-36 17
11/8/92 145 95 1 19 48-72 17

11/8/92 170 150 9 0-12 17
1118192 170 150 12 12"24 17
11/8/92 170 150 6 24"36 17
11/8/92 170 150 5 36-48 17
11/8/92 170 150 7 48-72 17

1118/92 195 130 114 1 '24 17
11/8/92 195 130 22 24"48 17
11/8/92 195 130 14 48-72 17
11/8/92 205 1 151 1 31 1-24 17
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GROSS ALPHA SCREENING DATA

Date - Sample Iw 1 NC 1 NC 2 i EC I EC_2 Measurement Depth Page f Comments
_ _meters counts/10min Inches '

11/8192 205 151 37 24-48 17
118/192 205 1 1 151 _ 17 48_7 17
11/8/92 205 150 40 1-12 17

11/8192 _205 _" 150 I 77 12"24 17

11/8/92 205 150 - 311 24-36 17
11/8/92 190 170 62 1-12 17
11/8/92 190 170 16 12"24 17
11/8192 190 1 170 9 24-48 j 17 -"
11/8/92 190 170 27 48-72 17

11/8/92 202 170 .... 11 1-12 19_ _ _

11/8/92 202 170 16 12-224 19!
11/8/92 202 170 12 48 _ 72 19 _

11/8/92 165 95 92 1-12 19
11/8/92 165 ___ 95 64 12"24 19
11/8/92 165 T 95 76 12"24 19

11/8/92 165 95 64 24-36 19
11/8192 165 95 .19 24-36 19

11/8/92 1 165 95 12 36-48 19
11/8/92 165 95 19 48-72 19

11/8/92 #1 170 120 13 19 Mud Pile

11/8/92 #2 170 120 26 19 Mud Pile
11/8/92 145 140 27 1-12 19

11/8/92 145 140 34 12"24 19
11/8/92 145 140 10 24-36 19

11/8/92 145 140 10 36"48 19
11/8/92 145 140 9 48-72 19
11/8/92 RO 27V-1 64 19
11/8/92 RO 27V-1 52 19

1118/92 RO 27V-2 53 19
11/8/92 RO 27V-3 38 19
11/8/92 IRO 27V-&* 42 _ _ __ _ _19

11/8/92 RO 27W-1 _ , _54 19
11/8/92 RO 27W-2 38 19

11/8/92 RO 27W-3 1 37 1 _19

a
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a
GRCSS ALPHA SCREENING DATA

Date Sample ID NC1 NC 2 . EC I EC 2 1 Measurement Depth Page Comments
meters lcountsilomin Inches

11/8/92 175 125 834 19
11/8192 175 125 895 19
11/8/92 RO 27X-1 4_ _ 19
11/8192 RO 27X-2 35 19
11/8/92 Rock Pile 61 19
11/8/92 180 167 38 1-12 21
11/8192 180 167 32 12"24 21
11/8/92 180 167 17 24-48 21
11/8/92 180 167 9 48"72 21
11/8/92 145 95 10 1-12 21
1118/92 145 95 30 12"24 21
11/8/92 145 95 17 24-36 21
11/8/92 145 95 22 48"72 21
11/8/92 195 140 23 1-12 21
11/8192 195 140 19 12"24 21
11/8/92 195 140 13 24-36 21
1118/92 195 140 46 48-72 21
11/8/92 145 95 10 1-12 21
11/8/92 145 95 30 12"24 21
11/8/92 145 95 17 24-36 21
11/8/92 145 95 22 48-72 21
1118/92 195 140 23 1-12 21
11/8/92 195 140 19 12"24 21_,
1118/92 195 140 13 24-48 21 "
11/8/92 195 140 46 48-72 21
11/8/92 175 115 26 1-12 21
11/8/92 175 115 31 12"24 21
11/8/92 175 115 128 24-36 21
11/8/92 175 1 115 28 36-48 21
11/8/92 175 115 29 48-72 21 ....
11/8/92 190 120 18 1-12 21
11/8/92 190 120 21 12"24 21
11/8192 190 120 15 24-48 21
11/8/92 190 120 115 1 48-72 21
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GROSS ALPHA SCREENING DATA

Date I Sample ID NC 1 NC 2 EC 1 EC 2 i Measurement Depth Page _ Comments
_ _ __ meters icountsllOmin I Inches --_"

11/8/92 _ _204 162 _ _19 1-12 21

11/8192 204 162 I 21 12"24 21
11/8/92 204 162 47 1 24-36 21 L
11/10/92 Catch base 94 1 21

11/10/92 RO 27 I 49 21 Composites

1 1/10/92 RO 54 69 21 Composites
11/10/92 RO 35 __53 21_ Composites

11110/92 RO 14 _ 44 21 Composites

11/10/92 144 S Co 42 23
11/10/92 143 SCo 26 23
11/I11/92 Parking lot 47 23

11/11/92 Center 165 185 53 23

11/11/92 ornerby parking 1 160 180 17 23

11/11/92 Right corner 190 190 46 23
11/11/92 Corner 03 170 180 35 23

11/11192 Corner by Bldg 160 190 82 23
11/11/92 Sand pile 01 9 23
11/11/92 Sand pile #2 8 23

11/11/92 M#1 19 23
11/11/92 RO # Mud 31 23
11/11/92 M#2 13 23
11/11/92 Mud pile park lot 22 23

11/11/92 SP#3 8 23

11/11/92 M#3 16 23

11/111/92 M#4 23 23
11/111/92 M#5 31 23
11111/92 M#6 18 23

11111/92 MV7 21 23
11/11/92 M201 17 23

11/11/92 M282 35 23

11/11/92 M2#3 20 23

11/11/92 M2#4 27 23

11/11/92 M2#5 27 25

11/11/92 M311 17 25
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w w
GROSS ALPHA SCREENING DATA

Date Sample ID NC NC 2 i EC1 EC2 Measurement Depth Page 1 Comments
meters counts/10min Inches _

11/111192 M3,f2} j1 24 25 1

11111192 M3#3 -d 13 25 _

11/11/92 M3#4 14 25
11/11192 M3#5 _ _31 25

11111/921 170 120 76 25
11/11/92 180 155 68 25 Wall
11/111/92 180 155 11 25 Floor

11111/92 170 132 10 25
11/11/92 M3#1A 20 25
11/11/92 M3#2A 22 25
111111/92 M3#3A 21 25
11111/92 M3#4A 27 25
11/11/92 M355A 20 25
11111/92 M1-2#1A 13 25
11/11/92 M1-2#2A 17 25

11/11/92 M1-2#3A 12 25
11/11/92 M1-2#4A 31 25
11/111/92 M1-2#5A 22 25
11/11/92 M4#1 30 25
11/11/92 M4#2 18 25
11/11/92 M4#3 38 25
11/11/92 M4#4 30 25
11/111/92 M4#5 28 25
11/11/92 M1-2#1B 12 25
11/11/92 M1-2#2B 26 25
11/11/92 M1-2#3B 20 25
11/11/92 M1-2#4B 19 25
11/11/92 M1-2#5B 29 25

11/12192 Rock pile Co 29 27
11/12/92 MP1-2 CO 16 27
11/12/92 BFP #1 28 27
11/12192 Top Soil 165 115 173 27
11/12/92 M4A#1 22 27
11/12/92 M4A#2 7 27
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GROSS ALPHA SCREENING DATA

Date Sample ID NC 1 NC 2 EC 1 EC 2 Measurement Depth page Comments
meters Icounts/10min Inches

11/12192 M4A#3 i I 15 - 27
11112/92 M4A#4 I__ 8 27
11112/92 M4A#5 1 11 .27
11/12/92 i 165 _ 115 65 27i ...2 Wall

11/12192 165 115 121 27 Floor

11/12/92 MPS #1 13 27 Special rock pile

11/12/92 MPS #2 20 27 Special rock pile
11/12/92 MPS #3 23 27 Special rock pile

11/12/92 MPS #4 35 27 Special rock pile
11/12/92 MPS #5 25 27 Special rock pile
11/12192 MPS #6 32 27 Special rock pile
11112/92 MPS #7 29 97 Special rock pile
11/12/92 MPS #8 33 27 Special rock pile
11/12192 MPS #9 19 27 Special rock pile

11/12192 MPS #10 29 27 Special rock pile
11/12/92 MPS #1 14 27

11/12/92 MPS #2 15 27
11/12/92 MPS #3 16 27
11/12192 MPS #4 11 27
11/12/92 MPS #5 19 27
11/12/92 MP-4-S #1 11 29
11/12/92 MP-4-S #2 15 29
11/12/92 MP-4-S #3 17 29
11/12/92 MP-4-S #4 9 29
11/12/92 MP-4-S #5 19 29
11/12/92 MP-4-S #6 13 29
11/12/92 MP-4-S #7 24 29 ,

11/12/92 MP-4-S #8 3 29
11/12/92 MP-4-S #9 12 29 .. ...

11/12/92 MP-4-S #10 19 29

11/13/92 BFP S-1 34 29

11/13/92 BFP S-2 23 29
11/13/92 BFP S-3 30 29

11/13/92 BFP S-4 31 29 ....
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GROSS ALPHA SCREENING DATA

U

Date Sample D1 NC I NC 2 EC1 EC 2 Measurement Depth __Page- Comments

... ... .. _ S.5 meters counts/10min Inches _
11/1i3/92' BFPS-5 _______ ___ ___26 _____ 9 __________

11113/92 BFP S-6 28 29

11113/92 BFP S-7 36 29

11/13/92 BFP S-8 26 29

11113/92 BFP S-9 36 29 _ "

11/13192 BFP S-lO 29 29

11/13/92 MP-5-S #1 16 29

11/13/92 MP-5-S #2 1 9 29

11/13/92 MP-5-S #3 10 29

11/13/92 MP-5-S #4 15 29

11113/92 MP-5-S #5 22 29

11/13192 MP-5-S #6 16 29

11/13/92 MP-5-S #7 18 29

11/13/92 MP-5-S #8 14 29

11/13/92 MP-5-S #9 26 29

11/13/92 MP-5-S #10 13 29

11/13/92 MP-6-1 15 31

11/13/92 MP-6-2 24 31

11/13/92 MP-6-3 25 31
11/13/92 MP-6-4 6 31

11/1 3/92 MP-6-5 21 31

11/13/92 Inside 1 33 31

11/13/92 1st Top Soil 1 27 31

11/13/92 1 2nd 26 31

11/13/92 1st Top Soil 15 31 ....

11/13192 1 2nd 32 31

11/13/92 Inside 1 33 31
11/13/92 1st 2 19 31

11/13/92 lst 2 25 31

11/13/92 2nd 3 28 31

11/13/92 2nd 3 36 31

11/13/92 lst 3 37 1 31

11/13/92 lst 3 38 331

1 1/13/92 2nd 2 16/15 36 31
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GROSS ALPHA SCREENING DATA

Date Sample ID NC 1 1 NC 2 EC 1 EC 2 *1 Measurement Depth Page Comments

meters icounts/10min Inches
111192 2nd 2 16115 I 40 31
11113/92 3-5 2 Inside ......_I33 31 In______

11/13192 3-5 2 Inside _ , ,, 25 31 Inside

11113192 13115 58 65 31
11113/92 13/1558 49 31

11/13/92 MP-7-1 25 31

11/13192 MP-7-2 24 31

11113/92 MP-7-3 17 31

11/13/92 MP-7-4 25 31

11/13/92 MP-7-5 27 33

11/13/92 MP-8-1 18 33 ........

11/13/92 MP-8-2 14 33

11/13/92 MP-8-3 32 33
11/13/92 MP-8-4 26 33 1

11/13/92 MP-8-5 20 33

11/13/92 MP-8-A-1 15 3_3

11/13/92 MP-8-A-2 16 33

11113/92 MP-8-A-3 ...._22 33

11/13/92 MP-8-A-4 8 33 ... ............

11/13/92 MP-8-A-5 23 33

11/14/92 MP-9-1 _23 33

11/14/92 MP-9-2 11 33

11/14/92 MP-9-3 10 33
11/14/92 MP-9-4 11 33

11/14/92 MP-9-5 5 33
11/14/92 SP 7 33 Parking Lot

11/14/92 MP-1-2-1 18 33 Composite
11/14/92 MP-1-2-2 25 33 Composite
11/14/92 MP-1-2-3 11 33 Composite

11/14/92 MP-1-2-4 17 33 Composite

11/14/92 MP-1-2-5 9 33 Composite .

11/14/92 MP-1-2-6 33 33 1 _ Composite

11/14/92 MP-1-2-7 62 33 Composite

11/I14/92 MP-1-2-8 19 33 Composite

0
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w
GROSS ALPHA SCREENING DATA

Date I Sample ID NC 1 NC 2 EC 1 EC 2 Measurement Depth Page " _ Comments
meters counts/ 1Onin Inches

11/14/92 MP-1-2-9 16 33 Composite

11114192 MP-1-2-10 24 33 Composite

11114/92 165 112 34 33
11/14/92 175 115 140 35

11/14/92 170 115 22 35

11/14/92 RS 410 78 35
111112 S41 69 35
11/14/92 RS 412 68 35

11/14/92 RS 413 102 35

11/14/92 RS 414 97 35

11/14/92 RS 415 76 35
11114/92 RS 416 225 35

11/14/92 RS 417 119 35

11/14/92 RS 418 148 35

11/14/92 RS 419 _ 165 35

11/14/92 RS 420 123 35

11/14/92 RS 421 126 35 -

11/14/92 RS 422 108 35

11/14/92 160 190 49 35

11/14/92 165 185 30 35

11/14/92 170 180 22 35

11/14/92 160 180 33 35

11/14/92 175 110 104 35 Wall Composite

11/14/92 160 190 23 35

11/16/92 RS 410-411 1 75 35

11/16/92 RS 410-411 2 76 35

11/16/92 RS 410-411 3 83 35

11116/92 RS410-411 4 85 35

11/16/92 RS 410-411 5 82 35

11/16/92 RS 410-411 6 60 35

11/16/92 RS 410-411 7 65 35

11/16/92 RS 410-411 8 62 35

11/16192 RS 410-411 9 83 35

11/16192 RS 410-411 10 82 35
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GROSS ALPHA SCREENING DATA

Date Sample ID NC 1 JNC 2 j EC 1 EC 2 Measurement Depth Page f Comments
meters counts/i 0mnin Inches

11/16/92 165N-182E-1 165 _ 182 42 37

11/16/92 165N-182E-2 165 182 33 37 . ..

11/16/92 165N-182E-3 165 182 40 37
11/16/92 165N-182E-4 165 182 34 37
11/16/92 165N-182E-5 165 182 35 37
11/16/92 165N-182E-6 165 182 22 37
11116/92 165N-182E-7 165 182 37 37

11/16/92 165N-182E-8 165 182 40 37

11/16/92 165N-182E-9 165 182 44 37

11/16/92 165N-182E-10 165 182 35 37

11/16/92 D-Speciel 2 3694 37

11/16/92 D-Special 3 j 442 37

11/16/92 RO #152-2-3 12687 37

11/16/92 MP-1-2-1 18 39

11/16192 MP-1 -2-2 22 39

11/16/92 MP-1-2-3 14 39

11/16192 MP-1-2-4 18 39

11/16/92 MP-1-2-5 19 39

11/16/92 MP-1-2-6 24 39

11/16/92 RS-414-1 89 39

11116/92 RS-414-2 81 39

11/16/92 RS-414-3 90 39

11/16192 RS-414-4 80 39

11/16/92 RS-414-5 80 39

11/16/92 RS-414-6 87 39

11/16/92 134N- 118E-5 134 118 83 39

11116/92 138N-113E-1 134 118 10 39

11/16/92 138N-113E-2 134 118 14 39

11/16/92 138N-113E-3 134 118 12 39

11/16192 138N-113E-4 134 118 13 39

11/16/92 138N-113E-5 138 118 15 39

11/16/92 138N-113E-1 138 113 24 39 _

11/16/92 138N-113E-2 138 113 20 39 __

11/16/92 138N-113E-3 138 113j 23 39 1
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GROSS ALPHA SCREENING DATA

SP

Date Sample ID NC 1 . NC 2 _ EC 1j EC 2 Measurement Depth Page 1 Comments
meters _counts/lm, Ininches

11116192 138N-113E-4 138 _ _ 113 i 21 _ _ 39
11/16/92 138N-113E-5 138 113 19 __39

11/16/92 235-156E-1 138 113 2 2  39

11/16/92 235-156E-2 138 113 17 39
11/16/92 235-156E-3 138 113 20 39

11/16192 235-156E-4 138 113 - 17 - 39

11/16/92 235-156E-5 235 156 19 39

11/17/92 RS-423 77 41

11/17/92 RS-424 93 41

11/17/92 RS-425 177 41
11/18/92 RS-426 61 41
11/18/92 RS-427 52 41__

11/18/92 RS-428 53 41

11/18/92 RS-429 85 41

11/18/92 RS-430 51 41
11/19/92 Pile 1 210 140 32 41

11/19/92 Pile 2 190 180 26 41

11/19/92 Pile 1 AA 210 140 11 41

11/19/92 Pile 2 AA 190 180 17 41
11/30/92 RO-27 29 41
12/1/92 Lot Sample 30 41 Sample from parking lot
12/1/92 NE 31 41 Corner of parking lot
12/1/92 SE 42 41 Corner of parking lot

12/1/92 NW 12 41 Corner of parking lot

12/1/92 SW 279 41 .. ... Corner of parking lot

12/1/92 Vacume Truck 76 41 12/1/92

12/1192 Vacume Filter 47 41 Poor Geometry
12/14/92 RO-915 11 41

12/14/92 CC915 1 14 41 Day 4

12/15192 175 115 605 43 Wall

12/15/92 175 115 859 43 Wall

12/15/92 150 139 140 43 CornerPocket
12/15/92 167 141 23 43
12/15/92 1171 140 26 43
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GROSS ALPHA SCREENING DATA

Date Sample ID NC 1 NC 2 i EC 1 EC 2 Measurement I Depth 1 Page Comments
meters _counts/10min Inches

12/15192 BFP #1 SW 1 53 1 43 Tiasss005A-O-15 split

12/15/92 BFP #1 NE 18 Q _asssOO6A-0-15split

12115/92 220 155 10 43 Tiasss003A-0- 15 split
12/15/92 210 145 " 9 43 Tiasss002A-0-15 split

12115/92 230 ._ . 155 43 43 . TiasssOO4A-O-15 split
12/15/92 220 140 38 43 TiasssOOIA-0- 15 split

12/15/92 188 146 97 -_ 43

12/15192 191 132 51 43

12/15/92 192 132 180 43

12/15/92 150 139 29 43 Composite

12/15/92 150 139 10 ... 43 Stratified layer corner poc

12/15/92 BFP A 57 43

12/15192 BFPB 53 43

12115/92 BFPC __30 43

12/15/92 BFP D 26 43

12/15/92 BFP E 29 43

12115/92 BFP F 25 43

12/15/92 BFP G 49 43
12/15/92 BFP H 32 43

12/16/92 179 145 12 47 42k Hot Spot - Piece of M
12/16/92 142 1 120 7 ,47

12/16192 147 120 17 47

12/16192 189 146 65 47

12/16/92 195 132 72 47 AAfter Scrapping

12116/92 185 160 60 47

12/16/92 160 130 29 47

12/16/92 160 135 74 47

12/16/92 180 130 14 47

12/16192 185 125 132 47 ...

12/16/92 195. 127 20 47

12/17/92 BFP-1 231 47

12/17/92 BFP-2 104 " 47 ....

12/17192 BFP-3 50 47 47
12/17/92 BFP-4 61 47

a
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U U
GROSS ALPHA SCPREENING DATA

Date Sample ID NC1 I NC 2 i EC 1 EC 2 Measurement Depth I Page I Comments
meters counts/ 0min Inches _ _....

12/17/92 BFP-5 _ 34 t 47
12/17/92 BFP-6 ~ 6647
12/17/92 BFP-7 33 _ 47
12/19/92 200 _ 125 12 0-24 49

12/19/92 206 130 14 0-24 49

12119/92 206 130 24 24-48 49

12/19/92 200 125 10 24-48 49
12/19/92 200 125 11 48-72 49 Refusal

12/19192 206 130 10 48"72 49

12/19/92 200 140 14 24"48 49=_
12/19/92 200 135 15 0-24 49

12/19/92 200 135 14 48-72 49
12/19/92 200 135 9 49
12/19/92 180 115 12 49 Floor
12/19192 182 119 49 49 Wall

12/19/92 180 11s 23 49 Wall
12/19192 180 115 56 49 Pile

12/19/92 140 200 29 0-24 49

12/19/92 140 200 8 48-72 49

12/19/92 145 200 12 0-24 49
12/19/92 184 128 68 49 Floor
12/19/92 200 145 15 24-48 49
12/19/92 200 145 5 48"72 49
12/19/92 184 128 14 49 Floor Re-Sample
12/19/92 205 145 16 24-48 49
12/19/92 205 145 9 48-72 49
12/19/92 215 150 47 024 49 ......

12/19/92 215 150 60 24-48 49
12/19/92 188 125 25 49 Floor
12/19/92 215 150 31 48-72 49

12/19/92 210 165 11 0-24 49

12/19/92 210 165 21 24-48 49

12/19/92 210 165 13 48-72 49

12/19/92 _ 205 -- 153 8 0-24 49 --
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GROSS ALPHA SCREENING DATA

Date rSample ID fNC 1 NC 2 EC I EC 2 IMeasurement Depth IPage Commnents
1: _nmters _ counts/l Ornin Inches I

12/19/92 _205_ _153 ! 12 24-48 49

12/19/92 1 205 I____ 153 _i _ _ 23 48-72 49

12/1992 2 145 21 0-24 49t/99 0 i J 1 - .9

12/19/92 _ 170 _ __ 115 _ 30 51
12/19/92 _ 175 i 148 1 _ 26 _ __ 51
12/19/92 195 135 25 024 51 PIT
12/19/92 95 135 _ __ 11 0-36 51 PIT

12119/92 195 1 145 i__ 17___ 51

12/19/92 175 _ 185 _ 18 0-24 1 51 _

12/19/92 4175 ____ 185 ___ _ 21 24-48i 51______ __

12/19/92 175 1 185 10 4872 51 _
12/19/92 5 51 BLACK LAYER___2_ ___19/92_ t __ _ _ __ __ __ _ 5__ _ __ _ __ __ _ 51_ _ _ _ _ _ _ _ _ _ _ _

12/19/92 190 _ _ 174 _ _ 32 0-24 51 _

12/19/92 190 _174 5 24-48 51 _

12/19192 190 174 a 8 48-72 51_

12/19/92 am _ _FP___ 99 30 5I 5
12/19/921 175 4163 _____ 9 ~0-24 51
12/19/92 _____ _ 175 j____ 163 ___5 I24-48 151 1 __

12/19/92 I 175 163 8 48-72 51

12/19/92 175 , 165 17 0-24 51
12/19/92 175 165 4 24-48 ' 51 i
12119/92 175 165 16 48-72 51
12119/92 180 I 175 130 124-48 51 I

12/19/92 180 175 _ 5 48"721 51

12/20/92 l 175 168 13 0-24 51
12/20/92 175 168 1 15 24-48 51
12/20/92 175 168 37 48-72,_ 51 I
12/20/92 165 ___ 98 2833 48 53 TEST PIT

12/20/92 _ 1465 18 i 48-72 53

12/20/92 145 4 135 4 -24 33 1 5-
12/20/92 ______ 145 ____ 135 _____ 23 24-48 53 1 _______

12/20/92 ______ 205 ____ 150 ____J 48 1-24 53 ___________

A P15 a



w U
GROSS ALPHA SCREENING DATA

Date Sample ID NC 1INC 2 EC 1 EC 2 Measurement !_ Depth Page Comments
meters counts/l1Omin Inche s + _ ____ ............................. ..

12/20192 205 150 37 24-48 53

12120/92 205 i 1 5 0  _4 5

12120192 155 _ 145 1 9 124 1534
12/20/92 155 _ 145 18 24481531
12/20/92 155 145 13 48"62 _ 53_ ____ _____ --- . .....-. ..... .. - ......-.:
12120192 165 105 321 WELL 53 WELL
12/20/92 175 175 7 1-24 53

12/20/92 175 175 5 24-48 53-
12/20/92 1 175 175 9 48-72 531

12120/92 185 162.5 7 1 "2. -53-|

12/20/92 185 .... 162.5 5 24-48 5312/20/92 185 162.5 11 48-72 53 1
12/20/92 160 170 105 709 48 53
12/20/92 140 125 29 1-24 5 3
12/20/92 140 125 20 24-48 53

12/20/92 140 125 18 48"72 53

12/20/92 140 103 17 1 "24 53
12/20/92 140 103 _ 13 24"48 53

12/20/92 140 103 __E_ 1, 48-72 53-

12/20/92 160 105 222 55 PARKING LOT WALL

12/20/92 175 105 17 55 SIDE WALK WALL

12/20192 150 103 42 1-24 55

12/20/92 150 103 12 24-48 55

12/20/92 150 103 8 48-72 55

12/20/92 155 95 93 1- 24 55

12/20/92 155 95 20 24-48 55
12/20192 155 95 10 48"_72 55

12/20/92 160 95 25 1-"24 55

12/20/92 160 95 17 24-48 55

12/20/92 160 995 19 48-52 55 REFUSAL

12/20/92 178 98 19 1 24 55 REFUSAL OKED (SOME INn

12/20/92 178 98 7 24-48 55

12/20/92 135 115 17 1-24 55

12121/92 130 110 13 1-24 55
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GROSS ALPHA SCREENING DATA

Date Sample ID NC I NC 2 f EC I EC 2 T Measurement 1 Depth i Page __ Comments
meters lcounts/lmrnin Inches _

12/21/92 130 ¶ I 110 i 18 24-48 55 1
12/21/92 130 J 110 1 10 48"72 55
12/21/92 135 _1 151 EUA
12/21/92 135 115 15 48-72 55

12/21/92 170 110 _,_ 97 55
12121/92 170 105 182 55
12121/92 170 105 36 1-36 57
12/21/92 170 105 30 72 57 -

12121/92 RO 14 MIX 22 57
12/21/92 RO 62 SHIP 54 571 .
12/21/92 RO 179 MIX 39 57
12/21/92 RO 145 SHIP 198 57
12/21/92 RO 117 MIX 14 57
12/21/92 RO 14 Co 26 57
12/21/92 RO 62 Co 76 57
12/21/92 RO 179 Co 24 57
12/21/92 RO 145 Co -_ 87 57
12121/92 RO 117 Co 48 57
12/21192 Parking lot Co 176 57
12/21/92 Wall 165 170 105 27 57 Wall
12/22/92 160 35 57 Above water line
12/22/92 170 100 892 57 ___

12/22/92 170 100 52 57 Floor
12/22/92 170 100 17 48 57 Close to pit 4t.
12/22/92 170 100 199 57 3ft. Wall toward pit
12/22/92 17E 100 27 57 Floor east side of water li;
12/22192 175 100 18 57 Wall 1' 6"
12/22/92 175 100 42 57 Floor
12/22/92 160 _ 100 22 57 Composite ...
12/22/92 155 100 o38 57 Middle of trench 3-4 ft
12/22/92 __ 17 57 21 6' away from pit wa
12/22/92 _ 15 57 Close to pit wall
12/22/92 _ 1 32 12 57 Break in asphalt I ft. (PILI
12/22/92 160 97 163 12 57 Break in asohalt If t.

C C d C - - --

0 P557 A



a
GROSS ALPHA SCREENING DATA

Date I Sample ID NC 1 NC 2 EC 1 EC 2 Measurement Depth Page Com"
! meters counts/lOmm Inches 57 _ _ _in_ as

12/22/92 145 97 36 12 57 Breakinas
12/22/92 165 97 16 57 Break in as
12/22/92 190 95 22 58 Compositelput in1
12122/92 150 95 34 58 pile 1put in pile a'
12/22/92 31 58 Reedscreen (Pile
12/22/92 160 108 27 "watedeve 58 0- Wati
12/22/92 165 95 32 24 58 5
12/22/92 155 105 19 58 ReadsA
12/22/92 165 93 17 58 Break in end
12/22/92 165 93 _10 58 4t
12/22/92 36 58 Readsc
12/22/92 165 95 26 58 58
12123/92 a8 58 Sand pile (F
12/23/92 38 58
12/23/92 165 100 74 58 Close t
12/23/92 165 95 38 58 Away fn
12/23/92 175 90 48 58 FIoc
12/23/92 165 100 49 58 Wa
12/23/92 165 102 24 58 2-4ft
12/23/92 14 58
12/23/92 170 100 62 58 East
12/23/92 19 58
12/23/92 155 100 42 58 Wall 0
12/23/92 155 100 24 58 Wall 2
12/23/92 155 100 67 58 Gray hoal
12/23/92 10 58 Composite
12/23/92 170 100 64 58 Wall 0
12/23/92 170 100 16 58 Roo
12/23/92 165 95 34 58 Wal
12/23/92 160 98 36 58 0-2ft'i
12/23/92 160 98 28 58 2-4ft
12/23192 160 105 24 58 Wal
12/24/92 17 58
12/24/92 1 1 1 9 58
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GROSS ALPHA SCREENING DATA

Date Sample ID NC I NC2 i EC I EC 2 Measurementi Depth Page__e Comments
meters counts_1_min iInches"

12128/92 RO#145 Comp _ 78 _ 59 _

12/28/92 RO#145 A 75 59
12128/92 RO#1458 _87 _ _ 59
12/28/92 RO#145 C 1138 _ __ 59
12/28/92 RO#145 D _ 60 _ 59
12/28/92 RO#145 E 226 59

12/28/92 RO#145 F 105 59
12/28/92 RO#145 G 67 59

12/28/92 MP#6 19 59 Parking lot

12/28/92 MP#7 20 _ - 59 _

12/28/92 RO#145 Comp 206 59 _

12/29192 160 95 23 0-24 59

12/29/92 160 95 65 24"48 59

12/29/92 160 95 29 48"72 59

12/29/92 170 90 50 0-24 59

12/29/92 170 90 23 24-48 59

12/29/92 170 90 18 48-72 59

12129/92 160 90 30 0-24 59

12/29/92 160 90 18 24-48 59

12/29/92 IO 6 90 9 48"72 59

12/29/92 172.5 85 12 0-24 59

12129/92 172.5 85 13 24-48 59

12/29/92 172.5 85 15 48"72 59

12/29/92 175 90 16 0-24 59

12/29/92 175 90 13 24-48 59"--- *CONTINUED ON PAGE 1

12129/92 180 1 100 20 1-24 127

12/29/92 180 100 22 24-48 127

12/29/92 180 100 21 48-72 127

12/29/92 145 97 67 1-24 127

12129192 145 97 49 24-48 127

12/29/92 145 97 34 48"72 127

12/29/92 151 95 69 1-24 127

12/29/92 151 95 22 24"48 127

12/29/92 151 95 21 48-72 127

0 P.59
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GROSS ALPHA SCREENING DATA

Date Sample ID NC 1 NC 2 EC I EC 2 Measurement j Depth Page Comments
_meters counts/10min Inches

12/29/92 MSP #8 __25 127

12129/92 165 85 15 1-24 127

12129192 165 85 18 24"48 127
12/29/92 165 85 25 48"72 127

12/30/92 150 90 a8 1-24 127

12/30/92 150 90 8 24-48 127

12/30/92 Refusal 150 90 127 Refusal

12130/92 1 210 150 34 1 -24 127
12/30/92 210 150 25 24-48 127

12/30/92 210 150 24 48-72 127

12130/92 MSP 19 71 127

12/30/92 200 150 50 1-24 127

12/30/92 200 150 67 24-48 127

12/30/92 200 1 150 8 48-72 127

12/30/92 MSP #10 30 127

12/30/92 MSP #11 _24 127

12/30/92 MSP #12 20 127

12/30/92 MSP #13 25 127

12/31/92 MSP 15 129

12/31192 FLOOR 170 95 21 129

12/31/92 FLOOR 165 95 31 129

12/31/92 FLOOR 155 95 37 129

12/31/92 BURM 165 155 105 24 129

12/31/92 FLOOR 145 100 78 129

12/31/92 FLOOR 150 95 85 129

1/3/93 Behind Bid 12 210 160 10 129

1/3/93 Big 10 west side 37 129

1/3/93 Bid 12 east side 13 129
1/4/93 SA 8 128
1/4/93 SA 7 128
1/4/93 SA 8 128

1/4/93 layer 1 1 10 129 BFP 99

1/4/93 layer 2 53 129

1/4/93 WP 71 129 BFP 99
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GROSS ALPHA SCREENING DATA

Date Sample ID NC 1 NC 2 1 EC 1J EC 2 Measurement Depth i cage I Comments
meters _counts/lOin 0 Inches -___

1/1493 layer i 35 i12=9BP

114/93 layer _ _766 129 BFP 99

114/93 67 129 Close to pit114/93 layer 
56 I 129 BFP 991/4/93 SP#ly5 
18 129 Mixed

1/4/93 28 129 Airline
1/4/93 MSP 22 129
1/4/93 124 129 Pile in parking lot. black lh1/4/93 

1 69 129 Pile in parking lot1!4/93 MS#16 
25 129 _1/4/93 SP 
81 1291/5/93 MSPI17 
22 129116/93 MSP #23 41 1241/6/93 MSP #24 
30 124116/93 MSP #25 
12 1241/6/93 MSP #26 
8 124 i1/6/93 MSP #27 
5 1241/6/93 MSP #28 
18 1241/6/93 MSP #29 
23 1241/6/93 SA _29 
7 1281/6/93 MSP#18 
23 1291/6/93 MSP#19 
34 1291/6193 MSP#20 
32 1291/6/93 MSP#21 
37 1291/7/93 MSP 
10 1241M7/93 MSP 

162 124
1/7/93 RO #14 Co 160 124
1/7/93 RO #14-1 174 124

1/71/93 RO #14-2 148 1244
1/7/93 RO #14-3 16 124
1/7/93 MSP 17 124
1/7/93 MSP 196 124 _

1/7/93 RO #179 Co 156 _ 124
1/7/93 RO #179-1 173 _ 124

a
P 6 1

a



w w
GROSS ALPHA SCREENING DATA

Date Sample ID NC 1 NC 2 EC 1 EC 2 Measurement Depth Page Comments
meters counts/ 0min Inches

117/93 RO #179-2 131 124
1/7/93 RO #179-3 180 124
1/7/93 RO #117 Co 179 __124

117/93 RO #117-1 209 124
1/7/93 RO 117-2 189 124
1/7/93 RO #117-3 40 124
1/7/93 MSP 29 124
1/7/93 MSP 20 124
1/7/93 MSP 12 124
1/7/93 MSP 21 124

1/7/93 MSP 20 124
117/93 SA 7 128
1/7/93 SA 8 128
1/8/93 MS 19 3 Page 3 continued from page
118/93 MS 24 3
1/8/93 MS 23 3
1/8/93 MS 12 3
1/8/93 MS 13 3
1/8/93 MS 33 3
1/8/93 MS 8 3
1/8/93 MS 30 3
I/8/93 MS 25 3
1/8/93 MS 19 3
1/8/93 MS 13 3
118/93 MS 11 3
1/8193 MS 12 3
1/8/93 MS 9 3
1/8/93 SA 8 3
1/8/93 SA 7 3
1/9/93 MS 24 3
119/93 MS 18 3
1/9/93 MS 8 3
119193 MS 21 3
1/9/93 MS 19 3
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GROSS ALPHA SCREENING DATA

Date Sample ID NC 1 NC 2 EC 1 EC 2 Measurement Depth Page Comments
rmeters counts/lOmin Inches -

119193 MS 12 3

1/9/93 MS 26 3

119193 MS 21 3

119/93 MS 41 3
1/9/93 MS 26 3

1/9193 MS 16 3
1/9/93 MS 25 3

1/10193 MS 22 3
1/10/93 MS 19 3
1/10/93 MS 17 3 ....

1/10/93 MS 15 3

1/10/93 MS 24 3

1/10/93 MS 10 3
1/10193 MS 15 4

1/10/93 MS 16 4

1/10/93 MS 35 4

1/10/93 MS 23 4

1/10/93 MS 24 4

1/10/93 M S 13 4

1110/93 MS 23 4
1/10/93 MS 11 4

1/10/93 MS 17 4

1/10193 MS 18 4

1/10/93 MS 20 4

1/10/93 MS 8 4

1/10/93 MS 10 4

1/10/93 MS 13 4

1/10/93 MS 14 4

1/10/93 MS 8 4

1110/93 MS 22 4

1/10193 MS 16 4

1/10/93 MS 32 4
1/10/93 MS 11 4

1/10/93 MS 16 4

a
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w p
SCREENING DATAGROSS ALPHA

Date Sample ID I NC 1 NC 2 1 EC i EC 2 Measurement Depthj Page Comments
meters counts/1Oin I Inches

1110193 MS 7 4
1/11/93 RO117Co _ 64 i 5 Location CR587472
1/11/93 RO117A1 50____55 Location CR587472

.411/93 RO 117A2 68 5  Location CR587472

1/11/93 RO117A3 45 5 Location CR587472
1/11/93 RO 179Co 58 5 Location CR587315
1/111/93 R0179A1 60 5 Location CR587315
/11/93 RO179A2 71 5 Location CR587315

1111/93 RO 179A3 60 5 Location CR587315

1/11/93 RO 145Co 60 5 Location CR587472
1/11/93 R0145AI 50 5 Location CR587472
1/11193 RO145A2 74 5 Location CR587472

1/111/93 RO145A3 41 5 Location CR587472

1/11/93 RO 14Co 42 5 Location CR587315

1/11/93 RO 14A1 56 5 Location CR587315

1/11/93 RO 14A2 69 5 Location CR587315

1/11/93 RO 14A3 54 5 Location CR587315
1/11/93 RO 62Co 833 5

1/11/93 Pile Grou 56 5

1/13/93 RO 62-1 329 5

1/13193 RO 62-2 510 5

1/13/93 RO 62-3 722 5
1/15/93 SA 9 5
1/15/93 RO 14CC-I 57 7

1/15/93 RO 14 CC-2 66 7

1/15/93 RO 14CC-3 57 7

1/15/93 RO 14CC-4 50 7

1/15/93 RO 14CC-5 39 7

1/15/93 RO 27T-1 26 7

1/15/93 RO 27T-2 36 7

1/15/93 RO 27T-3 33 7
1/15/93 RO 27T-4 32 7
1/15/93 RO 27T-5 23 7
I115/93 RO 14EE-1 35 7
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GROSS ALPHA SCREENING DATA

Date Sample ID NC 1 NC 2 EC I EC 2 Measurement Depth Page i Comments
meters -coun t s/1Omin Inches _

1115/93 RO 14EE-2 1 142__ __ 7
1/15193 RO 14FF- I _ __ _ _-_9

1/15/93 RO 14FF-2 _ _ __17 _ 9
1/15/93 RO 14FF-3 47 _ 9 _

1/15/93 RO 14FF-4 34 9
1/15/93 RO 14FF-5 31 ,1 9

1_/_15/93 Pile scrap 1_66 I 91V15/93 Pile scrap2 58....... I 9

1/15193 Pile scrap3 9__ _ 18 - 9
1/15/93 Pile scrap4 43 _ 9
1/15/93 Pile scrap5 43 | j 9
1/15/93 RO 27U-1 35 9

1/15/93 RO 27U-2 17 9

1/15/93 RO 27U-3 41 9__
1/15/93 RO 27U-4 20 9

1/15/93 RO 27U-5 26 9

1/15/93 RO 27U-6 16 9

1/15/93 RO 14GG-1 17 9

1/15/93 RO 14GG-2 25 9

1/15/93 RO 14GG-3 15 9

1/15/93 Rock pile front 210 170 66 9

1/16/93 MSP#22 22 129 see page 124__ ....
1/18/93 Parklot Co 70 5

2/6/93 170 190 6 45

2/6/93 155 115 21 45
2/6193 160 135 77 45

2/6/93 165 125 14 45

2/6/93 185 125 49 45

2/6/93 160 130 89 45
2/6/93 180 130 51 45

2/6/93 200 165 39 45

216/93 180 115 97 45 _e-Sample of Wall Post Diag. of
2/6/93 _ 172 111 46 45 e-Sample of Wall Post Diag of
2/6/93_ 165 110 97 45 e-Sample of Wall Post Diag of

4-

0 P 5 65
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w w
GROSS ALPHA SCREENING DATA

U

Date Sample ID NC 1 NC 2 EC 1 EC 2 Measurement Depth Page Comments
meters counts/l Omin Inches

216/93 191 123 14 45 resanie 20k spot aftr c
2/6/93 185 150 7(121 45
2/6/93 185 150 28(16) 45
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GROSS ALPHA SCREENING DATA

Date Sample lD NC 1I NC 2 _ EC 1 -C 2 Measurement Depth Page l Comments

meters counts/l0min Inches _

1121/93 PILE 11 1 41 11 Parking Lot Sweep, BKG = 4 cl10mi
1/21/93 SAMPLE 01 1-Composite
1/21/93 SAMPLE 12 _ ___. 21 11 composite
1121/93 SAMPLE 13 _ _21 11 Composite

BKG =4 c/lOmin
1/21/93 BFP#1 _ _40 13

1/21/93 BFP#2 _ _29 13

1/21/93 BFP#3 21 13

1/21/93 BFP#4 36 13

1/21/93 BFP#5 35 13

1/21/93 BFP#6 54 13

1/21/93 BFP#7 26 13

1/21/93 BFP#8 45 13

1/21/93 BFP#9 58 13
1/21/93 BFP# 10 29 13

1/21/93 BFP#11 65 13 _o_

1/21/93 BFP#12 46 13

1/21/93 BFP#13 37 13

1/21/93 BFP#A4 38 13

1121/93 BFP#15 40 13 1
Gross BKG = 2 c/l Omin

1/21/93 RP#1 32 13

1/21/93 RP#2 20 13

1/21/93 RP#3 29 13

1/21/93 RP#4 _ _34 13
1/21/93 RP#5 52 13

1/21/93 RP#6 28 13

1/21/93 RP#7 54 13

1/21/93 RP#8 43 13

1/21/93 RP#9 1 24 13

1/21/93 RP#10 45 13

1/21/93 RP#11 23 13

1/21/93 RP#12 28 13
j Gross BKG = 4 c/l0min

a
P567

a



w v
GROSS ALPHA SCREENING DATA

Datf- Sample, ID NC 1 NC 2 EC 1 EC 2 1 Measurement Depth Page Comments
meters counts/10min Inches

1/21/93 RP#13 11 13
1/21/93 RPF14 18 13
1121/93 RP#15 35 13
1/21/93 RP#16 31 13

1/21/93 RP#17 26 13
1/21/93 RP#18 26 13
1/21/93 RP#19 17 13
1121/93 RP#20 _ 13 13

1130/93 175 130 59 14 --_

1/3 0 / 9 3  175 135 37 14

1/30/93 170 110 128 14

1/30/93 170 _ 115 72 14
I Gross Count @ Office BKG = 4 cl1Omin

1/31/93 175 135 20 14
1/31/93 178 115 78 14

1/31/93 170 110 122 1 14

1131/93 175 130 80 14
1/31/93 180 1 130 36 , 14

1/31/93 170 125 84 14
1/31/93 170 130 103 14 ,_,__

1/31/93 180 125 30 14
1/31/93 150 115 22 14

1/31/93 19r 132 108 14 .........
1/31/93 175 _ _ 1) _112 14

Gross BKG = 4 c/1min

1/31/93 170 120 _ _66 14 ......

1/31/93 1 180 120 _ _26 14

1/31/93 1 165 _ 135 53 14
1/31193 175 115 46 14

--- --- --- --- -

1/31/93 185 115 61 14
1/31/93 165 115 1 94
1/31/93 175 125 1 66

14
14
141/31/93I 175 120 105

1/31/93 1 I
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GROSS ALPHA SCREENING DATA

Date Sample ID NC 1 EC 1 EC 2 Measurement i Depth Page Commer
Dneters counts/10min inches

1/31/93 _ 155 ____I140 __35 14j_

1131193 160 Iii01 -1 5 14
1/31/93 155 141 14

1/31/93 155 1_130__ _..... 62 14
1/31/93 160 _ 135! __ 110 1 14

1/31/93 160 130 76 141

1131/93 160 115 71 14

1/31/93 185 140 15 14

Gross BKG =4 c/

1/31/93 160 140 9 15

1/31/93 180 150 37 15
1/31/93 180 155 48 15

1131/93 190 150 29 15

1/31/93 185 150 22 15

1/31/93 190 1_5 80 5so15

1/31/93 185 145 37 15

1/31/93 185 155 46 15

1/31/93 155 1 115 14 15

1/31/93 180 145 27 15

1/31/93 195 160 26 15

1/31/93 195 150 34 15

1131/93 155 120 35 15

1/31/93 155 120 26 15 comPosite of 1 E

1/31/93 150 _ _ 130 32 15
I Gross BKG = 4 c/i

1/31/93 195 155 68 15

1/31/93 150 120 15 15

1/31/93 150 140 58 15

1/31/93 155 1 125 23 15

1/31/93 150 125 34 15

Gross BKG = 2 c/

1/31/93 160 120 22 15 __

1/31/93 _ 185 1 135 32 _ 15 1

a P 69



S
GROSS ALPHA SCREENING DATA

Date Sample ID NC 1 NC 2 EC I EC 2 I Measurement Depth Page ' Comments
meters _ _ counts/lOmin i inches

1131193 170 135 _ 34 _ 15
1131/93 145 1 15 __1_1 _ -1 15

1/31/93 185 130 284 15_

1/31193 180 135 63 15
1/31/93 _ 150 135 42 15

1/31/93 170 140 37 15

1/31/93 160 125 17 1-
1/31/93 165 130 104 15
1/31193 165 130 42 15
1/31/93 165 125 26 15 %% Check Page 16 W

Gross _KG = 5 c/lOmii
1/31193 185 125 33 16
1/31/93 185 125 33 16

1/31/93 185 125 26 16
1/31/93 185 125 13 16
1/31/93 185 125 16 16
1/31/93- 180 130 90 16
1/31/93 180 130 55 16
1/31/93 180 130 41 16

1/31/93 180 130 18 16
1/31/93 180 130 20 16

Gross BKG = 5 c/10 mii

1/31/93 180 125 510 0-12 17 Sediment
1/31/93 180 125 2525 12-24 17

1/31/93 180 125 48 24-36 17
1/31/93 180 125 24 36-48 17

1/31/93 180 125 20 48"60 17
1/31/93 175 120 132 0-12 17 Sediment
1131/93 175 .... 120 38 12-18 Top 1/3

1/31/93 175 120 29 18"24 .,_ Mid 1/3

1/31/93 175 120 26 243 2 17 Bottom 1/3
Gross _ BKG = 5 c/lOmin

1/31/93 165 110 146 17 , "Sediment
1131/93 165 110 _ 34 Top 2" 17
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GROSS ALPHA SCREENING DATA

Date Sample ID NC1 NC2 ' EC 1 EC 2 Measurement I Depth Page Comments
meters _ counts/l0min i InchesI

1131/93 165 i 110 I 31 1 Mid 2" 1_7_,1131/93 165+ 110 16 ot _o 2" i7 -

1131193 160 _ 110 94 17 Sediment

1/31/93 ___ _ 160 __ 1301 _1 68 lTopV 3 7 _

1/31/93 160 _ 130 i| 25 _ Bot 3"1 17
___ __ Gross _ _ _ BKG = 5 c/10i

3/21/92 106 257 I t 83 0-24 18 1 Building 12

3/21192 106 257 _ _ 154 24-48 18 Building 12
3/21/92 106 _ 257 I 12 I 48-72 18 Building 12
3/21/92 106 256 46 024 i8 Building 12

3/21/92 100 250 21 _ 18 Building 12
3/21/92 100 260 ___ 41 18j Building 12
3/21/92 110 250 1 21 Jis8 Building 12

3121/92 __110 260 _ 34 i s181 Building 12
3/21/92 105 1 255 33 i18 Building 12

_____ _ _Gross _ __ __ BKG = 5 c/lOr

3/21/92 2.5 1 83 s 18 0-24 1 18 Building 10
3121/92 2.5j_ 83 24 24-48 18 Building 10
3/21192 2.5_ 83 21 __12- Wall IS Building 10

3121/92 -2 83 0421 I 024 18 Building 10
i Gross I BKG = 5 c/lOr

5125/93 172 132 106 19 After Scrapin,

5/25/93 173 133 28 19

5126/93 185 128 31 19
5126/93 185 1281 72 19 Surface

5/26/93 160 133 _ 119 19 Bottom- veryv

5/26/93 160 133 52- 19 Middle160 133186. Top
5/26/93 165 133 86 19 SuTop

5126/93 185 1 130 73 19 Surface

5/26/93 158 133 27 19 SurfaSediment
5/26/93 _______ 158 133 j76 1 19 Surface - very we
5/26/93 181 133 66 19 Surface

5/26/93 181 133 _ 1 70 1 19

5126/93 181 j 127 _ 127 1 19 i Surface

a
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U w
GROSS ALPHA SCREENING DATA

Date Sample ID NC 1 NC 2 EC 1 EC 2 I Measurement r Depth Page Comments
meters _ _ counts/l0rnmin Inches

5126193 181 __ 127 _ 31 2 19
5/26/93 185 130 18 1 1 19 Mismatched Lat
5/26/93 160 130 J 71 19 Surface

5/26193 160 130 13 6 19

5/26193 164 134 __" 101 I __ 19 Surface

5/26/93 164 134 72 6 19
5126/93 178 117 127 19 Hole

5126/93 179 118 128 19 Hole
5126/93 176 133 95 19 Surface
5/26/93 176 133 21 6 19
5126/93 180 125 167 19 Surface

5/26/93 180 125 29 3 19
Gross BKG = 5 c/lOn,

5/26/93 165 127 102 19 Surface
5/26/93 165 1 127 74 3 19
5/26/93 165 127 126 6+ 19

5/26/93 153 137 56 19 Surface
5/26/93 153 137 60 3 19
5126/93 157 133 63 _ _ 19 --- Surface

5/26/93 157 133 36 6 19

5/26/93 169 130 62 19 Surface
5/26/93 169 130 28 3 19

5/26/93 169 1 130 21 6 19
5/26/93 169 130 24 12 19

5/26/93 174 120 _128 19 Sludge
5/26/93 174 120 85 19 der Sludge - May be surf ace

Gross BKG = 6 c/lOn

5/27/93 189 157 97 19
5/27/93 185 157 80 19
5/27/93 169 130 15 19 Bottom - Test Hole at end

5/27/93 169 130 52 " ___ 19 Middle - Test Hole at end

5/27/93 169 t 130 858 19 Top - Test Hole at end a
5/27/93 169 130 26 19 Bottom - Test Hole at end

5/27/93 166 127 1 104 _ 19 _
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GROSS ALPHA SCREENING DATA

Date Sample MD NC 1 NC 2 EC 1 EC 2 Measurement Depth - Page Comments
meters counts/i Omin Inches

5127/93 162 1 27 157 19
5127193 169 130 86 Top3 19
5/27/93 169 130 '__ 45 3-6 19
5/27/93 169 130 29 12 19 _

5 3Gross BKG = 5 c/l0min Am-241 QC = 40801
5/27/93 160 12 5  68 20 Top _

5/27/93 160 124 29 20 Under Sludge
5/27/93 156 130 92 20 Under Sludge
5/27/93 170 115 140 20 Staged Sludge
5/29193 167 135 53 20 Surface
5/29/93 167 135 29 6 20
5/29/93 167 135 13 12 20
5/29/93 160 1 132 442 8 Down 20 ,
5/29/93 160 132 38 18 20
5/29/93 153 140 37 Top 3 20
5/29/93 153 140 32 20 Bottom
5/29/93 155 135 92 4 Down 20 ......
5/29/93 165 135 63 18 Down 20

Gross BKG = 5 cllOmin
5/29/93 153 135 32 4 Down 20
5/29/93 154 133 133 4 Down 20
5/29/93 1 185 130 104 3 20
5/29/93 185 130 32 9 20
5129/93 183 132 76 20 Surface
5/29/93 183 132 83 2 20

Gross BKG = 8 c/l0min Am-241 QC 41526 ci

6/1/93 185 125 33 3 21
6/1/93 185 125 25 21 Split
6/1/93 185 130 35 21
6/1/93 180 130 23 21
6/1/93 180 135 28 21
6/1/93 155 135 45 21 ---_-_-----

6/1/93 160 135 24 21
6/1/93 1 155 135 1 174 21 #2

a
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IMAGE EVALUATION
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GROSS ALPHA SCREENING DATA

swvv. ID NC I NC?2 EC I EC2 'Measucrament~ Depth Page orvns
_____________"lotes counts/lOmin Inches __________________

611/93

G1/V93
6/1/936/1/93

......... ..36/t93 j

6/1193

6/2/93
619193
6/1/93

619/93
6129193'

6111193
6/21/93

6/11/93

6114193

6/114/t93
6/114/93

162
170
162

167
155

't

••4.

1 171

Fr ont -

Ri_ ght _d
Sack Sife

.. .... . .. .. ' 1 8 5

. 177

162
182

Water Fifter Residue
Sludge From Filter Scale
Filter that Looks Clean

Sludge From Water Tank

3 .... .

4

.164

177

______ _____ 153

4

-t

175

135
132
132
132
132
133
133
135
130

)-

I

122
130-
132

138
120

4t..

4. ......

I.

A. ".

189
26
32
35
39
33
23

4 22

Gross
112
106

I Gross

58

- ...... 2- ........
I Gross

54I 612
247

.328

340

344

21 D2 Re-count
21 __ - -

21
...... .. . . •. . ....... .......... . . . ... . . .. ... . . ..- .

21

21 -- After Rle-scape

i i 21

21
; 21

21

8-KG = 6 c110 rnin Am-241 0-C 41875 c1

- - -........... T • ......... ....... .....t-.--- .. ...- . ...-2 F 2

4 ........ I • •i,• • n• • "i. O -K
2 ;,utid piecesif filter ground up if possible

~23~- -~Goodsample

23 Poor sampe• •
23 . 8KG 7 -01Omin

..................... ............... Samp.e2 from ahrubs and dirt pile. .KG 7 c

23

Attleboro Dirt 18KG = 5 c/l0min Am-241 QC

, , 23I 23
I

I 

I
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GROSS ALPHA SCREENING DATA

Dae ~ m~ID WCN 2~ EC I EC2 Measurement Depthi..,.omet
______ ________Motes countsill~mmn Inches ____ _________________

6/14/93
6/14/93

6/14/93
6/14/93
6114/93
6114/93
6114/93

6/14193
6/14/93

-6-•
6/15/93
6115193

6/15/93

6l 15/93

6115/93
6115/93
6/15/93

6/15/93
6/1 .5/9i3
6115/93

6/15/93
6/15/93

170

196
~155

185
187
165

177.5
170

158
135

. . 185

77175

4.
144
120

158
144

195 I 180
145
147
121

.. 148
122
168
1-23

1157

i4......

i

S.. ...........

170
170
180
180

185
185
190
190
190
195

200 ••

185

175

180

190
170
190
185
175
170

190
175_

-170
180.
170

..... 1e-7

43
27
33
30
74
51
29
31 .
32

- 4 7 .... .. 1

26 ......

266

30

Gross241

32
32
66
37

56j
-- 31

21 I
37

60

-BKG 7 c/lOmin

24

24 .124. ...

242

24I24
-24

424.. ...... 2 .....

24
24
24

6- 24

23
23
23

. 23..
. .23
23
23
23
23
43

........ .. 2 3
23

t.

- I .. ..

...4 - ...

Line

WON _

I - .- _ -
4 - - -- -.-- -

.4
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Bore Hole Locations and Data Sheets
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Bore Hole Locations and Data Sheets

Bore hole drilling was performed on a number of occassions to obtain split spoon soil saiples.
The purpose for the sampling program was predicated on the particular phase of the remediation
program. Earlier drilling operations were conducted to better define the area neccessary for
remediation. Later operations were designed to verify the extent of excavation and as verification
of the overall sampling scheme. The data is used in part (outside the excavated area) for the
final survey data presented within this report.

The drilling operations were conducted by Guild Drilling Co., Inc. under contract to Texas
Instruments Incorporated. Physical locations (sampling design and protocol) and field direction
were under the supervision of CPS Inc. Field decisions related to location, depth, sample
handling, preparation, and analysis. In some cases, the originally desired locations were not
attainable, due to drilling operations reaching refusal, physical obtrusions, or the concern for
underground utilities.

Attachment I presents a listing of locations along with detailed diagrams depicting the physical
layout of the site and locations identified by number as related to the listing. Attachment 2 to
this appendix provides the drilling log provided by Guild Drilling Co., Inc. This log indicates
locations, depths, samples and prevailing conditions encountered. Results of sample analysis are
presented within Appendix C.

6!



Attachment 1

Drilling Location Listing and Diagrams
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LIJov~iv xzvzl LAJ-aLIJaLs, L AUJIVhAUl I G55AA A.O"&%

Split Spoon/Drilling Number I Location Date

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47

145N-145E
165N-146E

147.5N-125E
140N-110E
150N-1 15E
15ON- 1OE

157.5N-1 1OE
157.5N-1 15E

177.5N-122.5E
180N-125E

182.5N-127.5E
190N-1 ISE
190N-125E
190N-135E
189N-128E
190N-145E
190N-155E
175N-130E
180N-135E
180N-145E

177.5N-140E
182.5N-150E
180N-155E
185N-140E
185N-165E
171N-160E
165N-185E
190N-190E
220N-1 95E
235N-205E
210N-210E
235N-185E
240N-1 80E
235N-155E
200N-1 70E
201N-160E
201N-150E
195N-1 60E

198N-157.5E
195N-1 50E
218N-135E
21 ON- 120E
145N-95E

145N-140E
1 60N-95E
165N-95E
1 70N- 150E

24-Jul-92
24-Jul-92
24-Jul-92
24-Jul-92
24-Jul-92
24-Jul-92
24-Jul-92
24-Jul-92
24-Jul-92
24-Jul-92
24-Jul-92
24-Jul-92
24-Jul-92
24-Jul-92
24-Jul-92
24-Jul-92
24-Jul-92
24-Jul-92
24-Jul-92
24-Jul-92
24-Jul-92
24-Jul-92
24-Jul-92
24-Jul-92
24-Jul-92
24-Jul-92
24-Jul-92
24-Jul-92
24-Jul-92
24-Jul-92
24-Jul-92
24-Jul-92
24-Jul-92
24-Jul-92
24-Jul-92
24-Jul-92
24-Jul-92
24-Jul-92
24-Jul-92
24-Jul-92
24-Jul-92
24-Jul-92
7-Nov-92
7-Nov-92
7-Nov-92
7-Nov-92
7-Nov-92

4

4

41
_________ U a



JDUIC "E1uI LJL.MiUvUU-j L'NUIIIUVI, aWIU LJ4L.#

Split Spoon/Drilling Number Location Date

48 175N-1 15E 7-Nov-92
49 180N-167E 7-Nov-92
50 1 90N-I 20E 7-Nov-92
51 1 90N- 1 70E 7-Nov-92
52 195N-1 30E 7-Nov-92
53 195N-140E 7-Nov-92
54 202N-1 70E 7-Nov-92
55 204N-162E 7-Nov-92
56 205N-1 50E 7-Nov-92
57 205N-151E 7-Nov-92
58 1 60N-95E 29-Dec-93
59 170N-90E 29-Dec-93

60 160N-90E 29-Dec-93 -

62 172.5N-85E 29-Dec-93
63 180N-100E 29-Dec-93
64 145N-97E 29-Dec-93
65 151 N-95E 29-Dec-93
66 165N-85E 29-Dec-93
67 150N-90E 29-Dec-93 --

68 210N-150E 29-Dec-93
69 200N-100E 29-Dec-93



Bore Hole Locations Obtained on July 24, 1992
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Bore Hole Locations Obtained on July 24, 1992
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Bore Hole Locations Obtained on November 7 and December 30, 1992
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Bore Hole Locations Obtained on November 7 and December 30, 1992



Combined Bore Hole Locations: July 24, 1992, November 7, and December 30, 1992
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Attachment 2

Drilling Log Sheets



To Texas Instruments IADOREsS Attleboro. Mass.
PROJECT NAME Radiological Survey -- ILOCATION Attleboro, Mass.
REPORT SENT TO aibove PROJ NO
SAMPLES SENTTO TakrJn at Site ,OURJOBNO 93-50

MULLL NW. _____

LINE & STA.

OFFSET

SURF, ELEV.

GROUND WATER OOSERVATIONS CASING SAMPLER CORE BAR TRm9

after Hours TyDe S/S COMPLETE 7---2---

No Water ____ 3@ -2" _ _ TOTAL HRS.
Al ofter Hours WRITBON FOREMAN J. Ph-_-rt ,

Aoe...Ou r met * 300# SIT INSPECTOR
Hommer call _ SOILS 9 NG.

LOCATION OF BORING 
OILS i__ 

_ _ __ _ _ _

xI Cosintg somo1e !Tvoe Slow$ per 6' Mo-$ture SlooSOIL IDENTIFICATION SM L

Q. Densit, Remarks ,nclue color, gradat ion, Type of

pr Fe Tnsty Change so etc Rock -colr , type, condetcon o Prd6" r~• i;12 2o,, --1, i 8i•, Consist Eev ne~S, Dilling time, m, seams and et

(145 N - 145 El

-f (147.5 N - 125 -

B# (140 N - 1 - -ll

B# :(150 N - L!5 E:

B# (150 N -I0E

B# (157.5 N -110 -

Bf (UN.-N - -5 -)

Bulk Samples taken
for Testing

on all Holes

(3")
(24")

1
-2- 20'2&'L

40"
Bottom of Boring 40"

(3Y) 0 0(24")..
36" (Possible Utility)

Bottom of Boring 36"

(3") 1
(24") 240", (: it

Bottom of Boring 40"

(31)
(24")

40"
Bottom of Boring 40"

(3"1)
(24")

40"
Bottom of Boring 40"

(3")(24")
40"

Bottcm of Boring 40"

(3")(24")
40"

Bottom of Boring 40"

(3")
(24")

40"

1
2

1

1
2

1

2

20
20'

20
20

20

20

20

Bottom of Boring 40"

- A - I I & i I ~ A h I I

GROUND SuRF'ACE TO______
Sample -Type

0O.Dry C;Coted W:Nash-d
UP L LM'dulurbed Piston
TP' T9eilPit A~Auger V:V~onTesv
UT' Undisturbed Thinwoll

USED - "CASING THEN

Prootmhons Used 1401b Wt a 30"1011 on 20 D. Somner
Iroce 01010%/o Cot$sionleSs Density Cohesive Consistency

hMle II0020%/o 010 Loose 0-4 Soft 30+
s0-30 Med Oense 4-8 M/Stiff

some 201o35% 3.•0-50 Dense 8-15 Stiff
and 35 to 500/,, 5o, + Very Dense 15-30 V-ShIt

U I
MW

SUMMARY
Earth Borngq

Hord ROCk Coltng -1

Samples

HOLE NO



TO Texas Instruments IADORE
PROJECT NAME Rdiological Survey ILOCAr
REPORT SENT TO - above

SAMPLES SENT TO_ Takenat Site

:SS &ttleboro, Mans. HOLE NO..,

ION Attleboroo Mass, LINE B STA.

PROJ NO -__ 50 OFFSET --

fOUR JOB NO 93-50 I SURF ELEV.

oDte T im._nS
NG SAMPLER CDRE BAR START 7/24/92

S/S I COMPLETE 7/24/92

GRCOUNI WALTER 0SERVATtONS

At.

No Wat
At

offer Hor

:er
after~.- Hours

Type
Q. n

momrmer Fail ___

31124a1- 2"11__
300#L BIT

-2A2- _

TOTAL MRS.
OWING FOREMAN J. PhirTp

INSPECTOR
SOILS ENGR.

LOCATION OF BORING

x Casing Somple Type Blows per 6" Moisture Strata SOIL IDENTIFICATION SAMi:
l'- Blows Deotn I of on Sampler DeRemarks include Color, gradation, Type of

OPer From. To Samplef Fonam pr , or Change soil etc RoCk -CaOr, type, condolion, hard - ____pe rm-r Om --- _ __T_ __O_
too' 0"-- 61 _ ] -,2 ,2-18 Consist Elev netsDrilling time, seams and etc No Penfoot........ ,.

(177.5 N - 122.5 E)l

B# (180 N - 125 E)

BT (182.5 N - 1277) -)

-B (190 N - 125 E)

-A (-9-0 -

B# (189 N - 18 E)

-'- -" - -

Bulk Samples taken
for Testing

on all Holes

(3') ± 7
17"

Refusal at 17"

(3") 1 o"
(2j") 1

5811 (2"l)3 8
Refusal at 58"

(3") 1 01
(2k") 2 10-

30"
Refusal at 30"

(3") 1 20'
(24l") 2 20'

40"
Bottom of Boring 40"

(3") 20'
(24")

40"

Bottom of Boring 40"

(3")
(24") -2-

40"
Bottom of Boring 40"

(Y'

(240) 2
40"

Bottom of Boring 40"

-4----

u ~ & - ama * - m - a - a a m - I - I.
GROUND SURFACE TO

Somple Type

O:Dry C:Cored *:'4iosh-d

UP* Unhisturlbed Piston
P: Tesl Pit A:Auqer VzVoaneTest

liT: ULodisturbed Thinwall

USED - "CASING. THEN

Proportions Used 140IbWt.s 3O"follon2'OO Sompler SUMMARY
Irmo 01to01/0 Coestonless Density Cohesive Consistency Earth Bor•g-
wlle iO1oZ0 °/0  0-10 Loose 0-4 Soft 30 + Hard Rock Coring

10-30 Med Dense 4-8 M/Shiff Somples
some 20o35°/ ~50-50 Dense 8-15 Stiff
nne A t So/ ~. ".1 na....~. I 1 ,s..%0C...as I Hn1 F No



.O T-exas Instruments jADORESS Attleboro, Hass

PROJECT NAME RAdiological Survey - ILOCATION Attleboro, Mass
REPORT SENT TO . above PRoJ NO

i

HOLE NO.....

LINE & STA...

OFFSET

SURF ELE.V. --SAMPLES SENT TO Taken at Site , I OUR JOB NO 93-50

GROUND WATER OBSERVATIONS CASING SAMPLER CORE BAR S Date _______

At ffe_ Hur Irpe /SSTART 7125/92
- oflC• . 1OI S/,S ~.- COMPLETE 12Z2
No Water Sze O D 311-2" -211 TOTAL HRS.

___ _WORING, FOREMAN Js Phi iips
At ofter...... -Hours HCMmer 41 300# BIT INSPECTOR

aHmmeran Fai - SOILS ENGR.

LOCATION OF BORING
Casing SomoDe1 Tye Blows per 6" Moisture Sirta SOIL IDENTIFICATION

I s Depth% of or Somple CRemarks include color, grodation, Type of

Fromrto o QrL Sompii__e.n| O Change soil etc RoCk.color, typeCondition,hOrd-
f rot- to 0 -Sme -_ ' hess, Drilling time, seams ond etc No PetootCo 0, - _.iz •L__ Ee

BE (190 N - 145 E)

(190 - --15-

B- (17 - -

- 8- - -

(182.5N - 150 :L - -

59 (80 N - 115 E

Bulk Samples taken
for Testing

on all Holes

(3")
(24")

40"
4

Bottom of Boring 40'

(3")
(24")

40"
Bottom of Boring 40"

(3"?)2(11) -2L.

2-) 3 2'
8(2") 4

Bottom of Boring 80"
(31)(24"t)21
(2")

80" (1-3/8") 4
Bottom of Boring 80"

(3") 20'_
~~(24") .

40"
Bottom of Boring 40"

(3")
(2k") 2-0
(2"?4 __9

80" (1-3/8") 4 20
Bottom of Boring 80" _

(3")

40"
Bottom of Boring 40"

(3")
(2k")

40"
Bottom of Boring 40"

I
- I. L £ ~ . I 1 & _________ ______ I E

GROUNO SURFACE TO

Somple Type
DaOry C:Cored W: lvo~n-

UP, Undislurwbed P'oSlon
TP2Te#, Pht A7Ajgc, V:VoneTest
UTi Undilturbed th,nwOil

uSED - "CASING THEN -- -

Proportions Used 140lb WI.x 30 foIl on 2'0O Somoter SUMMARY

troce 010IO1/o Cul'4sonless Doenty Cohesive Consistency Erc thoring -_

iti 00 -0 Loose 0-4 Soft 30 + Hord Rock Coring -

h Z01030/~ 10-30 MeAld Dense 4-5 M/Stiff Samples
some 2010350/C 50-50 Dense 8-15 Stiff
ond 35to50%/, 1 0 4 Ve+vry Ces 15-30 V-Stiff HOLE NO



TO Texas Instruments
PROJECT NAME RadioloxLcal Survey
REPORT SENT TO ab.ove
SAMPLES SENT TO Taken at Site

ADDRESS Attleboro, Mass-
LOCATION Attleboro. Mass,

PROJ NO.

oURJo6NO. _93-50

HOLE NO.

LINE & STA.

OFFSE.T __

SURf. ELEV.

ROuD WATER OBSERVATIONS CASING SAMPLER CORE BARDte Time
START 7/----25192

Ai ofter HOurS Type COMPLETE Z

No Water Szei D 3112 3•41-2"11 TOTAL HRS.
At B9O RING FOREMAN J- PAt offer__ .Hours Herrmmer Wt 300# BIT INSPECTOR

Hommer Fail SOLS EANGR.

LOCATION OF BORING

Casing Sompie Type Blows Per 6" Moisture Strata SOIL IDENTIFICATION SAMP111- Blai Deaths of J on Sampler sRemarks include Color, gradalion, Type of
lower From -T o f oam n SieFr mp To or Change soil etc Rock-.color, type,cond: lon, hard.

loot F'0-6 6-IZ .218 Consist Elv' nets, Drilling time, seams and etc No Pen

RIF (185 N - 140 El

iU (185 N - 165 -

Bt (165 N - 1Q --

- 165 N -

B# (190 N - 1OE-0- -

B- (220 N

B#- (235 N - 2 L

B# (210 N -

Bulk Samples taken
for Testing

on all Roles

(3")
(24")

_i_

32"
Bottom of Boring 32"

(3")
401(")

Bottom of Boring 40"1

(3")
(24") 10'

40"

Bottom of Boring 40"

(3") 1 0o'

(2k") 220'
40"

Bottom of Boring 40"

(3") ;L0'

40" (2k") .Z 2&

Bottom of Boring 40"

(3") 1 20'
(24") 2 20'

40"

20'12z

Bottom of Boring 40"

(3")
(24")

40"
Bottom of Boring 40"

(3")
(24")

40"

2

I
Bottom of Boring 40"

L I _______ I _____ I _____1-_______ I ____ I ___ * h _________________ B Urn I -
GROUND SURFACE TO

Somple Tvpe
O:.ry C:Cored W:1aoshtd

UP a Unr•vurbed Piston
TP: Test Pit A-Auger V&Vone TYst
UT : zUnd1Stu0ed ThnwOil

USED - "CASING THEN
Plooortions Used 140lb Wf i 30"faIl on 2`O D. Sampler
troCe 0 1010% Cohesionless Doensity Cohesive Consistency

bile 10 oZO% 0-1O Loose 0-4 Soft 30
soe 2005% v10-30 Med Dense 4-8 M/Shf

5ome O-50 Dense 8-15 Staff
and 35to500 /o, ". + Very Dense 15-30 V-Stiff

SUMMARY
Earth Bor(v --

-& Hard Rock Coring -

Somples

HOLE NO



TO _Texas Instruments
PROJECT NAME Radiological Survey
REPORT SENT TO above

SAMPLES SENT TO- Taken at Site

ADDRESS Attleboro, Mass.

LOCATION Attleboro, Mass.
PROJ NO.
OUR JOBNO 93-50

i %qrr M.J

LINE & STA.

OFFSET

SURF. ELEV

GROUN

At _ _

ID WATER OBSERVATIONS

after - - ours

No Water
At ofter,.... HOurS

Ty pe

Size, D
H4cm~mer %Vt
Hommer Fan

s/S
311-24" 2"

-24"2

CASING SAMPL.ER CORE BAR
note Ti!

START 71Z5/9L -

COMPLETE 7/25/92 -
TOTAL MRS.
B•RING FOREMAN J. Phii.pa
INSPECTOR
SOILS ENGR.

BIT

LOCATION OF BORING

Casing sample Tyoe Blows per 6" Moisture Strala SOIL IDENTIFICATION SAMPL
Blow% Deotis of on sampier Density Remarks include colorgrodotion, Type of0 r rm6 Fe m To of Change soil etc. ROCk-Color, type,condition,hard-
foot A -r-6 - 21- 2 -18 Consist.

Be (235 N - 1 5 E
-4 - Bulk Samples taken

for Testing
(3")
(2uk")

..L~20&

B (2401. - ,

- (235 N - -

_B (200 -

B# (201 N - l El-

-(201 N -1,0 E-

BT (195 N - EO E-

B# _98N - 1 -7 -E)

40" on all Holes
Bottom of Boring 40"

(3")
(2-)

40"

r 2&±
Bottom of Boring 40"

(3")
(21")

40"

Bottom of Boring 40" -F A

40"

Bottom of Boring 40"

(3")
40" (2k") 20'40"(2"22o

Bottom of Boring 40"

(3") 1 20'

(4 1") . i40"

Bottom of Boring 40"

(3")
(24")

Er-
2

40"
Bottom of Boring 40"

I ____ I -' ____ 1 ____ I I I mE ~ I I El

G~~ROuINO SURFACE ~10 _

Somoie Typo
Ol~ry C7Cored WtXOsh-!d
UPtl~rdsutubtd PFiof,
TP Test Pt A:A~jget V-Vane Tsst
UT i L.Indislue bed Thinwait

USED
Proportion% Used

trace 01toO0%
little 10to 2001/
some 2 0to350/c
Ono 35 to 50%

"CASING THEN W
140lb Wi a 30" (all on 2-0 0 Sampler SUMMARY-

Cohesionless Density Coherive Consistency Earth Borrq
010 Loose 0-4 Soft 30 - Hard Rock Coring
IO.30 Med Deonse 4-8 M/ShiffI Samples
50-50 Dense 8-15 Stif.
!0 + Very Oense 15-30 V-Shlf HOLE NO



TO Texas Instruments IADORE
PROJECT NAME Radiological Survey ILOCAT
REPORT SENT TO above

SAMPLES SENT TO Taken at Site

SS Attleboro, Mass- HOLE NO..

ION Attleboro. Mass. LINE & STA.

I PROJ NO 
OFFSET

OUR JOB NO 93-50 SURF ELEV.
Y

GROUND WATER OBSERVATIONS

Ai

No
At

oafer Ho Ours

Water
of ee t-. Hours

Type

S'ze -0
Hcrnmeý- Af
Hammer Fail

CASING SAMPLER

s/s
31-241-2"

300#

CORE BAR

BIT

Date, Time

START 7/25/9 -

COMPLETE 7/25/92
TOTAL MRS.
SOWING FORIEMAN J. Ph'"
INSPECTOR
ISOILS ENGR.

LOCATION OF BORING

Casing Sample Type Blows per 6" Moisture Strata SOIL IDENTIFICATION SAMI:l` Blows Depis of onl Sampler DQensity Remarks include color, gradoton, Type ofBlw0.ts o n o pe e$t Change s~oil etc. Rock -coIlor,type, condholin hard-

- e - rm __ o_ -~li Fr - T_ _ _ _ ___or_ __foot F0r6o 6--2 . ,2-l8FConsf, Iev ness, Drilling time, seoms and etc No Pen

B# (195 N - 150 H)
-i 9-9-i-,- - - - - Bulk Samples taken

for Testing
on all Holes

(3")(2ht, I 17n"
2-46

Bf (218 NE- )

B# (210 -N 0 E )

40"
Bottom of Boring 40"

(3")

4 0 " 
(2l,)

Bottom of Boring 40"

(3")
(2k")

40"
- 1 - _______

Bottom of Boring 40"
I -

4-

4-4-4--i-

P P - P - I -
4

2

-4 4-1-4--i-

4

~-U I ~9~ 9m9~

-I-

I I I A I . - b * - turn
GROUNDO SURFACE TO

Somploe Type
ODOry C:Cored WNOasr.!d
UPLUndistorbed Pasion
TP2 Test Pat A:Auger V:Vne Test

UTz Undisturbed TNnwoil

USED _"CASING THEN
Propoption$ Used 14OlbWIa30"foilon2"OO Sompler SUMMARY
trace 01010% Cohasinless Densiy Co" sve Consistency Earth Borinq

elle 101020% O -10 Loose 0-4 Soft 30 + Hard Rock Coring -
10-30 Mod Dense 4-8 M/Sliff SomDles

some 20to350/c 30-50 Dense 8-15 Stiff
and 351050% !eO + Very Dense 15-30 V-Stiff FHOLE NO



WUILO ORILLING CO., INC.
100 WATER STREET, EAST PROVIDENCE, R.I. 02914

(401) 434-0750

Su.*ck Boring Data - Radiological Survey - Haggerty drive

Location: Attleboro, Mass.

41

Owt Job Nw

Date: N

93-155 Your Project or Contract No.

ovember 12, 1992 Vie: f cm

To: Texas Instruments Attention of:
34 Forest Street
Attleboro, Mass. 03703

Mr. Mike Elliot
or Paul Jost

copies I or
Sets DESCRIPTION

Boring Reports: 145N-95E, 145N-140E, 160N-95E, 165N-95E, 170N-150E, 175N-115E
18ON-167E, 190N-120E, 190N-170E, 195N-130E, 195N-140E,
202N-170E, 204N-162E, 205N-150E, 205N-151E I

SAMPLES: Taken @ Site.

RUvtsk Project Completed.

I .

Ic":



L -JI .' 1- v -LIFF1 1 . C K~ I

TO T 1exa Instruments Attleboro, Mass.
PROJECT NAME R siCAl Survery.. ..... ILOCATION Attleboro, Mass.
REPORT SENT TO .AbQV.I 1 HaggeptyY _Drive PRO. NO

SAMPLES SENT TO .- UkCeDD (@ 514--.e. - I OURJO6NO 93-155

HOLE NO 145N-95E

LINE & STA.
OFFSET _

SURF ELEV. ,,
a

C/jPN'W OATAER '18SERVATIACNiS

Harr-i~er r1"a,

CASING SAMPLER

s/s
Various
300#

CORE BAR

BIT

START 11/7/92
COMPLETE 11/7/92
TOTAL HRS.
BORING FOREMAN J, Phillips
INS.CrTORWRIL FM.

At jC1* ... -.. "Ovrs

- w-- - -- I-II II I

LOCATION OF ECRING
S COsrg 5¢r'pD T, p.- W% p c 6" Mosture Strota SOIL iDENTIFICATION SAMP

BIow$ e;Ir% of or S":pe Densy Remarks ,nclude Color, grOdatiOn, Type of
per From .)'r . of Change Soil etc AocR. color, type, condition, hard - F

-I-. t 6 -ejj Consis 'ci ,eSS. Driling time, seams and etc NO Pen

D 2 7 6
10 (3"1 /S)

21-4' D 6 7 K4
6 • " S/S)"49-6' D 4 5

Medium
Dense

it

Brown fine to coarse SAND,
Silt (Fill)

1

2

3

24'

24'

2r-
7 (1-318") 6.0'

i-p-t~,--I
Bottom of Boring 6.0'-q

4

-' I - - & -

4 1-4-4-i-

-- 4

-. I - S - I - I -

-4

- - - -i

- - - i -

aA - . I-
GROUND SiRrCE~ TO____

Sample Type
0 Ofy C CcrcdA
UP: Und's'I't,0d V~io
TP:T#!ktPuv A-Ajqer 4vine Test
UiT.Lnduiturted Thvn...oi

USED "_.._CASING THEN

ProPorhions Used 1401b Wt 30"folo on 2' 0 0 Sampler
trace O t10% Conesionless Don ity Cohesive Consistency
ittle iO to200/c 010 Looae 0"4 Soft 30+

10-30 Med Dense 4-8 M/Sfiff
some 20,o35 0/c 50-50 Denso 8-15 Stiff
and 35to50,°/., gj & j*- r £1,n•-Il V.1:*.i

SUMMARY
Eorth oren
Rock Coring
Samples

HOLE NO



TO _TX.as Instruments
PROJECT NAME RAEological Survery @
REPORT SENT TO bo•V9 / Haggerty Drive

SAMPLES SENT TO __.'AjAke.f @. St.te

t A I I I W j~tN1,t -

Atti eboýroL Mass.U AttleboroJ Mass.
jPOR Joe .o - .-........

HOLENO 145N-9.5E

LINE S STA

OF FSET
SURF [LEv -

At a'te. SAMPLER VP BAR START 11/7/92
COMPLETE 11/7/92

Various TOTAL MRS

At A 30# ;4 T RING FOREMANJ. Philp
M~~1~r 

1
(p, ~SOILS ENGR. _ _ _ _ _ _ _ _

LOCATION CF_ 80RIN3

p. ror V. '.

foot

0 6 ~ 2 '

D.,
2 7 F 6

Mo %?ire tc l 501 0ENTIFiCATION AP
Oenit iV Rerrars noluae COlOr, gfodolton, Type of SM~

Of Cnoncge soil ecC AwnC color. WetI conldition, hard
& ness, rlldlg lim~e, seam's and etcNeDi

i
. ..... I II I

__10 0"US
2'-41 D 6 7 4
"6 -( !in"S/s/)-- 41-61 -D" ,5 16

Med ium
Dense

I,

I,

Brown fine to coarse SAND,
Silt (Fill) 2

7 (1-318") 6.0'
Bottom of Boring 6.0'

- . . --

I

!

I

-I

I

4

,4

a

_________ ___ 1 I m
GROuND S5iR4ACE TO __

Somple Type

UP L'nav'twi I "Io

I Pz Te~t P., A -' *j.F vineC TelI

',ore 0 torOQ

%rn# 2 tC o 3!)0/

.ofmi xtf01/

CASiNG THiN

140b*Wt a 30 fol on 2 0 D Soamler SUMMARY
Coies-onless Den'sy Cohesive Consistency Eoath B3oin -.

(0 1 t Doose 0 4 Soft .30 + Hard Rock Coring -
1O.30 Med Dense 4-8 M/Shif Sorripie -_

305:0 Dense 815 Stiff," & I, n,. , .sV.,,. I HOLE NQ.



TO Texas Instruments
PROJECT NAME &adlological Survery @...
REPORT SENT TO abgve / Haggerty Drive
SAMPLES SENT Tr .- Taken @ Site

- AD OFSS Attleboro, Mass.
LOA.N ,- - Attleboro, Mass.

...... 0ROJ NO
OUR JOB NO 93-155

MOLENO 145N-95E
LINE & STA

OFFSET

SURF ELEV.
"a i

I_______I____________________ml_________I______I

- #% A'ER 'SSERP.4 *.c

As . - - ..

* 1*

.;~?

CASING SAMPLER

Various
300#

CORE BAR
Oars im

START 11/7/92 - I

COMPLETE 11/7/92
TOTAL MRS
BORING FOREMAN J 2hilip-s
INSPECTCR
SOILS ENGR.

ht

- 5 5

1-~

SOIL ,DENTWFICATION
Remar ks include color, gradation, Type of
so1 'eC ROCw. -color, typeCcondition, harC
ness, LDriiing time, seams and etc

SAMPLE

NoTPeT-

_-___ =1

Brown fine to coarse SAND,
Silt (Fill)

1

2

3

t-6-4.-

GROLuNO 5.iRIACE TO .....
Somote Type

IVOr CoCOred A..-
UP ý 1'r~d~istbri -o

TP z Te'it P,, A Aj.Wi .' ,e Test

SEDO ...-.. CASING THEN

i'i,•pOrons Useu 14OibWt x 30'foaI on2 0D Sampler SUMMARY

'rae 10100%/ C,.hessonless OenSyi Cohesive Consistency Eorih Bowl"
0 c0 Loose 04 Soft 30 + Hord Rock Coring

10-30 Med Dense 48 M/Stiff Somples
Wine 201350c 30 .5 Dense 8-15 Still f

-, - ,,•n El l f6n1A.- lk- tn U. 9i44 HOLE NO



-w 100 WATER STREET EAST PROVIDENCE R I

TDO Tex#_ Instruments iADDRESS Attleboro, Mass.
PROJECT NAME B •@--.Qg--..Sijvg.y.. ILOCATION Attleboro, Mass.
REPORT SENT TO AI•k L.. H agger9t9Y 1r ire - PROJ NO
SAMPLES SENT TO Iae _L t• .... I OUR JOB NO 93-15T

UAT-

HOLE NO 145N-140E

LINE & STA.
OFFSET

I

GROUND WATER O8SERVATiONJS

At after Ho. urMais

At after .. HOurs

Trm

5-e-0
Hcnmer Ali
HM~fPer Foil

CASING SAMPLER

Various
300#

CORE BAR

BIT

U010 __

START 11/7/92 .

COMPLETE 11/7/92 - |
TOTAL HAS.
BORING FOREMAN ,PhfTllps
INSFECTOA.
SOILS EKdR.

LOCATION OF BORING

Casing Sample Tkpe Blows per 6" Moisture Strata SOIL IDENTIFICATION SAMPLE
Ber. Density Change soil etc Rockmcolor,type,Condition, hard.

-fO0! From 0-6 To6"2 , 2-18 Consft Enev ness. Drilling time, seams and etc No Pen R,

D 1 4 7

__11 QL"~ S/S)
____I2'-4' D 14 5 18

41-61 Di .in-4 4

Medium
Dense

IL

Loose

Brown Topsoil & fine-med.
SAND lit. f-m Gravel,tr. Cob
Gray-Brn. fine SAND, Cinders
tr. of Silt (Fill)
Birn. f-m SAND, lit. f-c
Gravel, little Silt

-1
sI-es

24

4 (1-3/8") 6.0'
6. 0' - - -. 7-I--I--

Bottom of Boring 6.0'-4

-4I

i -

- -

:4

2
~1

- t. I I - I - &in I I - I I I * -
GROUND SURFACE TO

Sompis Type

O :Dry C Cored W:- ashod
UP. Undturbfd Pis0on
TP Te., Pit A:Auger V:Vone Test

USED - "CASING. THEN

POo, tions Used I401bWt.K3O"folton2"O0 Sampler
Iroce 0 1o01O/o Cohesinless Density Cohesive Consistency
little 100to20% 0-10 Loose 0-4 Soft 30 +

some 20to350/c 10-30 Med Dense 4-8 M/Stiff
30-50 Denset 8-15 Stiff

SUMMARY
Eoarth,,rn -6'

Hord Rock CoringSamples -- '

L|fUI• ["&l



T Teas Instruments~.. ~ DRS Attleboro, Mass..___
PROJECT NAME RadiglQz&±cal .5irvV'ry1.- ILOCATION Attlboro, Mass.S REPORT SENT TOk.Qby-A.I. gr.yPA - PROJ NO ______

SAMPLES SENT TO TaeA5&.._. _OU~R JOB NO 93-155~

HOLE NO 145%-140E

LINE 8 STA

OFFSET ___

SURF ELEV -

w:j~~ ATER 08SERVATi':3tJ

off&r __ -. 'V

.~ uliv ... . _- our$

vpe

S-ze -
Hlc nmer

Hammer

CASING SAMPLER

S/S.-
Var ious
300#

CORE BAR

3i T

or.e Time

START 11/7/92 0

COMPLETE 11/7/92 _ 1:
TOTAL MRS
BORING FOREMAN J, PhIlTh-L
INSPECTOR
SOILS ENGA

A' i,'t
a1g

LOCATION OF BORING

C.srq 5G•'r.le Type Blows per 6 MoSture Shroto SL D1DNTIFICATION SAMPLE
I Blow% Depth% e on Sampler D~ iy RemorkS .nCluae colorgrodotion, Type of

From Senty Change sOi etc AOcm-coIor.type,condition, hOrd-pe, From- T s)c7e 1 -6 - _____,_ e ., . and etc 'io Pen. Re

to' 7--6 F6"- 21 2-6 onI _ _ __ev_ nsDilg -it sas-n- et:---enR
D I 4 7

_____ _________ i~11 (32 . ISIS)
2___-41 _ D 4 1 5 18

______~-9 _________ ri I 121
-41-61 D 4 _j L

Medium
Dense

'L

Loose

Brown Topsoil & fine-med.
SAND,lit. f-m Gravel,tr. Cob
Gray-Brn. fine SAND, Cinders
tr. of Silt (Fill)
Brn. f-rn SAND, lit. f-c
Gravel, little Silt

I
Tles

2
24'

4 (1-3/8") 6.0'
4 6.0

Bottom of Boring 6.0'-4

---- 4

4 4.-I-4-4-

-4 4-4-4-4 -

9
- b S - S - I - S -

a - - - - I 2
__±___ ±111_________ __________________

9

a 9. 4-4-4-4--

.1 EIFI
a I - I. I I 1 1 I I S - S -
GROUND SUiRFACE To ___

D: Dry C, Cred A ZAo%h.ý1
UP;* Undisturoed Posion
TPt Tet'i Pit A-Aagci '/.vane Test
UT U1ndtisurted Th~nvoji

USED .. CASING THEN

Proportions Used 14011b WI K 30" fOIl on 2 0 0 Sampler SUMMARY
lroce 01010% Cotresionless Density Cohesive Consistency Eirth BEorN 6"
ittle O1o0OO/o 0-10 Loowe 04 Soft 30 + Hord Rock Coring

I050 Med Dense 4-8 M/Shiff Somples
some 201o35/c -050 Dense 8-15 Stiff
Ond 35to500/o ."O + Very Dense ,'5-30 V-S,., I HOLE NO



TO Texa.o_.jjRýtru~ment~s
PROJECT NAME BRA"910icgill Survery
REPORT SENdT tO AkQYk~ / Agge~r!y Dr ive
SAMPLES SENT To .ae~ Ji

- -' I , I s.. = , t W .L

ADOR0S5 - Attleboro, Mass.
I ,CA'1ON Attleboro, Mass.

PRO j NO- -

OUR JOe NO 93-155

HOLENO 145N-140E

LINE B STA....

OFFSET

SURF. ELEV.
I| i

.,P1.itiD RATER OBSERVAT.

Ar ofte. - -

CASING SAMPLER

5,If! U Various
•-•eAt ___ 300#

r N'___

CORE BAR

..3T

Dtot Tim*

START 11/7/92
COMPLETE 11/7/92
TOTAL MRS.

BOWING FOREMAN J.IPh n.
INSPECTOR
SOILS ENGR.

LOCATION OF BORING ______ _________________

S Casing scmo 7: ~ '~w. v 6' mo-sture Siroto SOI IDENTIFICATION SML
'- So, D orxo'Sr.e Rem arks ncicuae color, gradation, Type of SM L

pe F~ r6 ' o21 7:- of nessii Drillinlg tim et seam s and etc N e A

D 1 4

11 (3' S/S)
2'-4' D 6 5} 8

8 2' SSS

Medium
Dense

LI

iLoose

Brown Topsoil & fine-med.
SAND lit. f-m Graveltr. Cob'
Gray-Brn. fine SAND. Cinders
tr. of Silt (Fill) _ _ _

Brn. f-m SAND, lit. f-c
Gravel, little Silt

let

D 4 5
-. I - S - I - I ~

4 6.0'
4 6. 0'

Bottom of Boring 6.0'

9* 1~?~f~I~

-, -,,- ,

- ,.- L

- - -•

-i - -i

- - -,-

11 -4zL
I IIII-

4

-,

4.- 4....61

___________ a . uA
GROUND SuRFACE To ___

Somple 11Ipe
0' Dry C vCored *:v~-

VUnclsliurbed Pision
TPi Tvtv Po A:Aagci V;Vorie TeSt
UT rUfldissurt'd Th~nwall

uSED "CASING THEN

Popootons Used 1401bW W1i30"faton2' 0D Somoler SUMMARY

?roae O0o1O10/o Cohesionless Dofnty Chesve Consist•ncy Eorth ,Bmn 6
0-10 Loose 0-4 Soft 30 + Hord Rock Coring

soe 20itoZO 10-50 Med Dense 4-8 M/Sthf f Samples
some 2003,50 / 3,0-50 Dense 8-15 StiIf

and 35o500/4 50 + V Dense 1530 V-S,te HOLE NO



,WW -*' ilR J'RLLI EM3 rK'.JViLM;l..t. K I

TO Tegas- Instrments -- _IADDRESS Attleboro, Mass.
PROJECT NAME Rad±QliazCl..SurJvaryA___ ILOCATION Attleboro, Mass.
REPORT SENT TO aoy.D PROJ NO

SAMPLES SENTTO Taken @ Site. I OURJOBNO 93-155

HOLE No.Q60N-9,SE
LINE & STA ..

OFFSET ,,

SURF. ELEV.
a

GROUND WATER OBSERVATIONS

At oftr.e -. . .. •our s
tpe
S-te. D
ricmmetr *
Hammer Foil

CASING SAMPLER

s/L_
Various
300#

CORE BAR

At offer, _- HOurs BIT

START 11/7/92
COMPLETE 11/7/92
TOTAL MRS.
BOING FOREMAN J. PhL'"""=i
INSK.CTOR
SOILS ENGR.

LOCATION OF BORING

Casing Sample Type l'Ows pet 6" Moisture Strata SOL IDENTIFICATION SAMPTE
slows Deplos of on S'prer Density include color, Irodot n, Type of
per From- Ts of on~m S e orny chonge soiletc Rock- color, type, condition, hard-From - To orper Fom - ,amploe F, or T •Ont l nest, •Drilng time, seams and etc No Re

19I 01 0..... ..... .661 r, -- 1 .2- .

0'-2' D 2 6 16

:1- i 123  Q "S /S)
__2'-4 1D 12 22232

Medium
Dense
Very
Dense

4" BLACKTOP-Brown fine to
coarse SAND, little Gravel
(Fill)
(No recovery S-2)

1

"2

66 4.0'
A6 Bottom of Boring 4.0'

- a a - a - S - S -

4

4 9tt1

-4

- a - a & - & -

4 

i 

ii

-a a-i-a-i-

- - m - -

- - - - -

- a - -

- - -

a

a

___I____I__I__
A A in.mA A I. & A A a - ~ - a -

GROUNO SURFACE TO

SOmple Type
D:Dry C-Cored *: Naoh-.d

UP* Undisturbed Plston
TP% Test Pt A:Aagcr V:Vone Test
UT : Jtjwi&Itre%&r Thnn.n iI

USED - "CASING THEN
Proportions Used 1401bWt 30"follon2'O . SamDler SUMMARY-
froce OoO1% Cohosionless Den ty Cohesive Consistency Earth Boring -

tO -010 Loose 0-4 Soft 30 + Hard Rock Corig
10-350 Mod Dense 4-8 M/Sthff Somples -

some 20,o35/c 50.50 Dense 8-15 Stiff
(nil 1!'tn#b

0
1. OKA A. V-, fta~ I~ .l3l W-C8..Sd11 HOLE NO



To -

PROJECT NAME 4j-1ggica, Survery @
REPORT SENTTO.Ye I Hagger.ty.,Drive

SAMPLES SENT TO ....-.I • kn. ,, .

IADDOESS Attleboro, Mass.
-ý,OArION Att leboro, Mass.

.. - PROj NO

OUR JOB NO 93-155

HOLE NO U0N-95E

LINE 5 STA _____

OFFSE T

SURF ELEV.

-I

At

OCANJ W~ATER OBSERVATO:145

S,; e

CASING SAMPLER

Various
300#

CORE BAR

B'T

- Doase Time

START 11/7/92 _

COMPLETE 11/7/92 _

TOTAL HRS.
8ORING FOREMAN J. ,Phillips
INSPErCTOR
SOILS ENGR.

i .........

I - A.r' rIf i rr af'i l.f

S Ccs.ng Jrni !.e P e' 6' Moisture Strota SOIL. IDENTIFICATION S M L

a. rm- ~r~i . o s Change so~ielc Rc -color, type,condi lion, hard - oPn*8- et ~ ~ S c esyf~ mrSicueclr rdto T p f SML

D 2 6 16
23 (3" S/s)

12-'-4' D 2 22 L2

Medium
Dense
Very

4' BLARUKM-DrOWTn Line to
coarse SAND, little Gravel
(Fill)
(No recovery S-2)4.0'4 r.

Dense 4. 0'
Dolcm o corng 4'.

Bottom or Boring 4.
-4 I - I - I - I -

.. .. - -

- I - I

24'

I

Slm

_____LzHi~
-9"

I I U -I - I -

----- 9"

I I I I I I I I I -S I I

GROUND SUJRFACE TO
Sample lype
O:'-Ory C ;Cot ed uA ! hotrd
UP, Und.stur bd Vistion
TP,1 Teatt Pie A -AiJQCI V d Wne Test

UT Undisturted Th~n,,att

uSEO - -"CASING THEN

ProporthOns Use0 '401bWI% 30-foIIon 2 00 Sampler SUMMARY

t"ore 0 toO1% Cohusionless Density Cohesive Consistency Eoalh Ba-ng

Ilie 100to200/c 0 '0 Loose 0-4 Soft 30 + Hard Rock Coring.
Q0-30 Med Dense 4-8 M/StIff Smple -

soen 20o35/c 30-50 Dense 8-15 Sltf .- O"
oOd 35to50°/,., 50 + Very Dense "5-30 v-Stlif.OLE l



100 N~AtIP r)t.EE?

0I-J. 7q~aLncruments-
.00AC?'14AME~ Radiol~ogical Survery .
REPORT S.r to. Above /. Haggerty Drive
sAAwp.t SEAs sC, T..Takeo

EAST PPO:dDEINCE P.

jDORESS A~ttlebo-ro, Mass.
IuOC4710N4 ACttleboro,-Mass.

ROuJOONO -

DATE______ _

LINE 6 STA -

OFFSET'_______

|
I -t I

_P. AhRc W I

At -1
V.'.

i-..

S's
Various
300#

COPE BAR~

BIT

2ELe ILN,.

START 11/7/92
Compi.yg 11/7/92-
TOTAL "IRS.
emOwN oFftam J. PL~hfLIIvs

SOILS EWAN

. .. .- . 1," S

a

LOCCA~rGCN_$F ---. - - - -.

- -- *---i-~*-- F?

101-2 2~~2

I- I -

,Moisture

oeris

Strofo
~.noA(2e

SOIL IDENTIFICATION
Remarks mclude Color, gradation, ?yPt of

so'iletc Root -colo. ryoe, coma,r.oom, nrdo d
mess, Drdifeg time, scams amd Iet

S4AUPLI

u ---- u

___J` 1r231( Q ____

Medlum
Dense
Very
Dena e

4" BLACKTOP-Brown fine to
coarse SAND, little Gravel
(Fill)
(No recovery 5-2)

1

"-r
6• 4.0'

---- I Dense4 ) -i- :-
Bottom of Boring 4.U

- - a.

- l

- - I .-

- . -, ,. - -

*. - a a a a i a a I - urn..

cWOu~ S%.ArAcf VC,

0:Dip Y C -Cc4*td A ýv P
UP'LoAd.,rhilod t-vomr

VP. 104F Pis A 4,4 .4.~-Vi et*

-SE __ CASING THEiN_____________

P-200o1,04- used 14OibWt v30 ..foil on2 0 0 Saeflpq SUMMARY

tOrae 01010% cz-e.esseig otimirty jCoP4"'e C*lositcy fwfr Boron
ý 0 to 20%p1 0 '0 LOOS* 0-4 Sof 1 30) iora RIocii Corona

tor*2930c 0-30 Mod Deiise 4-8 M/SliftSaii
20o5% 30-50 oense 1 8-15 SIMt



1wo0 WATER STREET EAST ~PPOVIDENC(E P I

TO ....... 0R- -- Ateo, Mass

PPoJcC smtA Radialoi~gcal-survery..e. ILOCAflON Attleboro, Mass.
AK"T SENT to kbqvs HA.gerty Drive jPROJ NO--

V^TL _______

NW.CNO 16N-95E
UNdE a STA.____

OFFSET

SURF, ELEV.
III

0

tAjVJ AiATER "BSER) 00#5

At of_ lret .. '

fi:1'w;''

FIjr- - ai

ýASING SAMPIR COrE BAR
s/s
Various
300# ,BIT

REXp TiM

START 11/7/92
COMPLECTE 11/7/92
TOTAL PIIR
ORtiNG FomuAm 1L8.Ibrfl rv

W4SPECCTT_____
SOLS MNR.

z ofq S-- COrr rsi ri 1 ' -1w.. ' ~ mo-sture RemOt SOIL iDEThFiCATioi0 AML
0- 81" De- fs'-' oens'ly aemrks Meclva* Color, grodotion. Type of SML

1 of e12'sge soil etc 'Rociii oeo, typo, condition, noVd
F6 , 2 ~2-118 CoIS~,s.( "es. Drilling ft"n, 1601"s and SIC N e

6 8 11I _ _,,, -9 IY' ,s)
2'-4' D 10 15 20

.23 (2-1 21")40-6' D 8 13 110

Medium
Dense
Dense

Medium

Dense

Brown fine to coarse SAND,
Gravel
Gray Brown TILL

1

S2

3

11 (1-318") 6.0'
6. 0'1 Y T 1..........

Bottoa of Boring 6.0'

* -'-'

- - - a=

-_ - -

- I

- - - -

E

7

2

-1
& B Ia B ___ I ____ ha~ _____ I _____ I __________________________________________ * ___ *

GROUND S~jRFA4 TO____

Otig C-Co'ed id

TPxTestPip AA-,qet ,Ivw~.oT051

USED.0 - . CASING ThEN No_______

Pfoo'offigr tUssd 14010W a 30"folf on 2 00D Sompier SUMMARY
troce 0 1010%,' Coe~4w"ess Of.IV I Cof*%Ivec o'ujsfor'y Earth BorNi
lit,.q 10 t2001, 0 10 1"0076 0-4 Soft 30 +' ?4orjd Rock C00169 -

somw 20to35 0/c 10-3 e Oas 4-8 MS
305 Dts -15 StIf f



TXOA. nstrumenrts-
PoojECT AtAME aadiological Survery
pp~aySENpCbo r/ Ha~ggercty .Drive
s&~mp..is sENT ?Q -..Taken. @. Sls

EAS~T P"OVIDR4CE P

I ADES Attleboro,_ Mass,_
IOCA'z:) Attleboro, Mass.

PRO,; NO
OUR JO6 NO 9-5

HATt
OILE NO 165N-95E

LINE & STA____

OFFSET_______

SuRF ELEv ____

- .,'. ~AF ~8SVArJdSCASING SAMPLER CORE BARe 10m1

AtSTART 11/7/92
* - COMPLETE 11/7/2

-~ Var-ious ____ TOTAL "RS
Mt00 B.T e 6 w.," oiNG FoREMAN J a.Ebfh =5

A 7 ? ______rs' SOILS EWOR._________

I T;.Oe' 6 IYo~siure Stotoa 531L 1OENTtFiCAT1ON fSAMPLII DeoYrs of Sa-pte, Remrvaks -.fICtue color~gfadotlon, Type of
F'o'r - -: .61fs j: MeSS Drillng time, Seams and tcC

D 6 8 IIl
9 (3"9 /S)

2_t-_41 D 10 15 20

23 _2-I_ 110
4D 8 131 0

Medium
Dense
Dense

Brown fine to coarse SAINU,
Gravel
Gray Brown TILL

1

2

Medium
Dense11 (I-11B"} 6.0'

I~~es 6. 0 I-4.i
Bottom of Boring 6.0'

- I I ~9~i~I~

__~~ii
-,- -

- - - -

4- I -4------. & -

WI I I I & L . & I I I- ~ -

, ~'O u NO So R FAC E TO _ _ _
sorrote Type

OVi C: Cored A
tiP * tldSturbed ;',Sion

TP- Tuty P, A, Ajqc. V -vone Test

uSED _____CASING THEN-__________

P,00oa' ons used 1401q WIs~3Ofolt on2 00 SOinpler SUMMARY
I"ce0CC 010%~/ Co-esioniess Denst C CnSive Co'nsiten@cy Earth Borin 6

'~'C ' 'o2O!0 01OS 0-4 Soft 30 + miarRoiCvn

W0NW 20t035 0/c 10-30 Mod OenSe J 4-8 M/Stif I Somrplos
130-50 Dense I B-If, Ctet I. I



Wi'W 100 *IATED CaTp~t(T

V0 _ Tex as. I ns.t r umen.t s

PaojEcr ##AvE Radioltogical Survery
R(PCP SET ~To &pygov / Hagpgerty D.rive
SAMPiiES SENT TO -iaken. @ $L

A~o-PESS A~tt~eboro,_ Mass.

Attleboro, Mass.

xVR joe •o 2 ....

DATE

'OLE NO 165,N-95E

LINE & STA

OFFSET _

SuRF ELEV

:ASN-G APL R r-PE 44Date Time@

A,.-...~ ~Ae ,.. SS .COMPLETE 11/7/92 -

Various ___TOTAL HIRS -

-- ' -:e. A. ___ 3000 8ORlNG FOREMAN J. Ph.1is

_______ _______ _______ ____ - --- -- .-. -~ S04LS ENGR. _ _ __ _ _ __ _

LOCATION $!_ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ __ _ ____

I7 ý - -2IjlýCn t Ee 'O'SS. Drn tme, seomnS Orid ete.c Pe

D 6 1 8 11
9 (31, ;Is)

2'-4' D 10 15 20
-_ _2 (2-1 2")

4 '-6' D 8 13 10

Medium
Dense
Dense

Medium

Dense

Brown fine to coarse SANI),
Gravel
Gray Brown TILL

1

2

11 (1-318") 6.0'
U ________ I -

Bottom of Boring 6.0'

- - - -I

- ~1--

A

I A.1L.........L I i I ____________________________________ I I ~EE

GROUND SoR'ACE TO___
Soffple Type

O:Ovy C;CoredA
UP - Ufld-sivro ; seen

TV'. Te', P.. A - 44c V: in TtsIl

- CSEG THEN MW__________._____

P'Oooo'tons used 1400 W, I t30 fol, on? 00 So-"pier SUMMARY

91oce O'c..0% Co'nes-onless Density Cortesivt Consistency Ecvfth Bv~roi 6
.'tle .0102001c 0 to LOO't rj -4 50ft 30 + ttofd Rocit Coring

toe 21 5/ 0 -30 Med Dlenes 4-8 M/Slift Samples
10t30

9 /50 Dense 1 8-15 Stiff . .. - .. ý



"W 100 WATER STREET

TO Texas Instruments
PROJECTNPAME Rai2±loliiai1Zs"YetA
REPORT SENT rO AbY;Lve MHjetY_ Drive

AuINK ES CNT TO Taken @ Site

EAST PROVIDENCE R I

ADDRESS Attleboro, Mass.
LOCATION Attleboro, Mass.

I PROJ NO
A. In 601 4-15%

DATE _

HOLE NO 170N - 15
LINE & STA.

OFFSET
SURF. ELEv

RAOUNO JWATER OBSERVATONS CASING SAMPLER CORE T7 B

AI.......... tter rlovt i'sSTART 11/7/92Atott.... Hours Type _ COMPLETE 11/7/92
SZ., o D Various TOTAL "RS.

At ofte,-- -t Hours, Hcmmer _W 300# BIT ONIG FOREMAN J. Phfrb=Vs

.SOILS ENG ____.___

LOCATION OF" ORING
Cosirg Sompie T,oe 8',ws per 6" Moisture Strata SOIL IDENTIFICATION SAMPLE

trots Deo"'s a O ' j Remarks include color, grodotion, Type of
peF, T S Flom T of Cnonge soietc ROCk-C-lor, typo,Condition,hord-

ftr . om- ow• -- 611 6 2 .2-_8 C.onst_ Elev moss,uDring time, seams and etc No Pen R--.-- * Lo4io=t-,*- _ - -'

D 2 5 6
5 (3Y' 4 /S)2'-4' D 2 3 2

V-12 D2" 7 12- '6 7 9 1

Medium
Dense
Loose

Medium
Dense

Brn. Topsoil, lit. f-c Sand
L Gravel
3ray-Brn. f-c SAND, little
fine to coarse Gravel
i ", some fine to coarse
•ravel. Cobbles

1

2

3

7 (1-'1 4AR"N 6.0'
7 6. 0'

-' YYTY~ 4. 9- - - - .

Bottom of Boring 6.0'-4

-4

'-4-i-.-

-9 p - p - I - p -

-__'-

-

- - - - -

- - - - -

h ___ h I I I I ______ 1 __________ I _________ I Im IEin
'11w GROUW D SURFACE TO

So•w• Type

O:Ory C:Cored W*aoj-d
UP: UnrusturveO •i•s•on
TP% Teat P,, A-Aoqer V:Vone Test

USED "CASING: THEN

Proortions Used i401bWtm.,0"follon2"00 Sampler I SUMMARY

taoce 01010 % Cohesonless enItly Cohesive ConSistency Earth Owntq 6a
hlIe I0 to020/ C ;O Loose 0-4 Soft 30 + Hard1 Rock Coring

some 20to350/ 10-50 Med Dense 4-8 U/Staff Somo*§
- ! 30-50 Dense 1 8-15 Stillffr.--.



4100 WATER STREET

TO .Texa Instruments
PROJECT NAME Eadlo1±o1cal$urYvery @
REPORT SENT TO above I Haegerty Drive
SAMPLES SENT TO Taken @ Site

EAST PROVIDENCE. R I

ADORESS Attleboro, Mass.

LOCATION Attleboro, Mass.

PROJ NO

OUR JOBNO 93-155

DATE
HOLE NO. 170N - 1501

LINE G STA.

OFFSET -'--- :1

SURF. ELEV. .

GROUND WATER OBSERVATIONS CASING SAMPER CORE W . -Lode Tim .e
START 11/7/92

At of._ferr Hours Type S/S - - COMPLETE 11/7/92 - P

S,ze; -Various TOTAL -RS.

Atze of ter__ Horiou ____ T OTALw J SP
At ______ _oof - iOuf S cm mer Aft 300# BIT INSPrlOR

Homnet Fall SOILS ENGR.

LOCATION OF BORING
Casing Sample Type Bow0s per 6" Moisture Strola SOIL IDENTIFICATION SAMPLE

Blow$ I of rRemarks include color, grodoaion, Type of

Bowse From-Deptos " of or Ser Densy Change sol etc Rocki.color, fype, condsuhon, hOrd-
foore m-12 _________Din orfoot 0- I6 "2 ,'8 IConsist Elev ness,Oruling hime, seams and etc No Pen Rec

D 2 5 6

' 2'-4' !D 2 3 2

_______ 2. 12UL VILI41-6' D 7 9 12

Medium
Dense
Loose

Medium
Dense

Brn. Topsoil, lit. t-c Sanl
Gravel

Gray-Brn. f-c SAND, little
mine to coarse Gravel

" ", some fine to coarse
Cravel. Cobbles

2

3r
7 (I -11 R"I 6.0'

6. 0'-7 * ~~I I~I I-i - -- - - -. 3-7-7-
Bottom of Boring 6.0"'-4--i--u-

-ri- - - -1

-i-ii i

-

- i -i

-.. - - -,

__IIbILL
-I.

-6'

I I - A I - I t~ I - t - -

GROUND SURFACE TO_____
Swompi lyp@

O2Ory C;-Cored *:-Jas-hjd
UjP, Ursdsutsted Fiston
TP'TOAt Pit A:Auqet V±Vone Test
ilSI~ziru.St-K&tA Th~nriuu

USED "__ ._CASING: THEN

Piopootions Used 1401bWt.3•LO"foIIon2"OD Sm(pler

troce 00 oOo/0  C.tesioess 4n1sity Cohesive Cons1stecy
little lOo120°/o 0-10 Loose 0-4 Soft 30

10-30 Med-enuO 4-8 M/Stiff
some 20Oo35%/c 30-50 Dense 8-15 Stiff

-. 11a..aO A-- -_. . ..

Eo rtd Rk ofii
+ Hard Rock Coring

Samples



n•IV rVYAiCK )IKLI*i

TO Texa8 Instruments
PROJECT NAME Radiological Survery @

SREPORTSENT TO above / Haggerty Drive

SAMPLES SENT TO Taken @ Site

tASI PROVIDENCE. R I

JAD0RESS Attleboro, Mass.
!LOCATION Attleboro, Mass.

PROJ NO.
OUR JOe NO 93-155

UATIL -----

HOLE.NO. 170N - 150!
UNE & STA. _

OFFSET _

SURF. ELEV.___

GROUND WATER OBSERVATIONS CASING SAMPLER CORE BAR h

START 11/7/92
after_..... Hours rvpe S/L . COMPLETE 11/7/92

S-ze ; D Various TOTAL HRS.

At after- -ORHours IcNer *1 3000 WRIG FOREMAN J- Ph in-lTomaAaeO al 7w" IT 3NS00GPECTOA
I rnimer Fai _SOILS ENGR.

SOIL IDENTIFICATION
Remarks include color, gradation, Type of
soil etc ROCk- Colo0t typO, co,'dleion, hard-
ness, Ordiing lime, seams and etc

SAMPLE

No Pen Rec
-- - - - - I i - I

rn. Topsoil, lit. f-c Sand
Gravel

Eray-Brn. f-c SAND, little
fine to coarse Gravel
of ", some fine to coarse
Gravel. Cobbles

1
P4~

P4i

-- - III

F07"

18-V

Bottom of Boring 6.0'

I I

1 1 __

I 

I

a m - & - i ~ b * U

F GROUND SURFACE TO
Sampla lype

OlOry CxCored W:'Wasea
UP% Undotturbed PistOn
TP2 Test Pit A:Avqer V:Vane Test
LT2 11n•hi.4.rhiaA Th, n•..ii

USED - "CASING: THEN
Ptoportions Used 1 t4001 W130"folton2"OD Sampler SUMMARY
trace 01010% Coliesioniass Density Cohesive Consstency Earth Boamg 6'

ittle It0o20% 010 Loose 0-4 Soft 30 + Harjd Rock Coring

sorne 20to35% 10-50 Med Dense 4-8 M/Stiff Samples 3
so*e 003 30-50 Dense 8-15 Stiff I



IUU wAIIt blKtti tAST PROVIDENCE R I

TO Texas Instruments IADDRESS Attleboro, Mass.
PROJECT NAME B kdiQ l.._LIr.Jry •-__ ILOCATION Attleboro, Mass.
REPORT SENT TO AhbQ_.e LJggeJ. _y._Drive .... PROJ NO
SAMPLES SENT TO TakfI @Site. OUR JOB NO 93-155

UMI C.

HOLE NOIJZ.1j1E
LINE & STA. -_

OFFSET
SUEELEV.

I I
Y

GROUND OVATER OBSERVATIONS CASING SAMPLER CORE BAR

At

At

of ter. HIours

after ---. - ours

T v,,,e

Sze~ 0

HOcy'r!e.

s/s
Various
300# BIT

START 11/7/92
COMPLETE 11/7/92
TOTAL HRS.
SORING FOREMAN J . h f-f--p-.
INS.CTORSOILS E.NGR...

aI
Fanl

LOCATION OF BORING

Casing $ample T,pe Blows Der 6" -Moisure Stma SOIL iDENTIFICATION SAMPLE
Blows Depti-lS of a, S Densty Remarks include color,grodation, Type ofQ o. ers-o f 0'crr 7 e or Change soi etc RocM-Co4or, typecondition,thOrd -Per From- To_. Co rumlo o t 6.. . . . . .. . F ý -6 .- 2 | ! - 8 c o n s -st E le v n e s s , D riln g, tim e , se a m s a n d e tc. .N e

D 9 121 13
-- ~ ~ ~ 1 (3"____ II2!12A S)
2___-41 _ D 13 1312 I23

4____6 _ D j-" I~LL__a

Dense

II

Very
Dense

Topsoil, Sand & Gravel 1

2

3

24'

24'

Gray fine to coarse SAND
38 (1-3 8") 6.0'

________ 4 4.

Bottom of Boring 6.0'

- - - -

- -- -

- -- - -

- - - - -

- - - -

- - - - -

- I - * I - I - i I I * I I - I
GROUND SURFACE TO

Somi, Type
DOry C;Cored d:boarifd
UP Undisturbed Piston
TPxTes•t Pit A-AuQer VlVone Test

uSED "CASING THEN
Proporhton$ Used 1401b Wt i 30"foIl on 2' 0 D lompler
troce 01to01/o Cohosionless Density Cohesive ConhSstNwny
;0i11 00 !00o/0% 0-10 L00e O" 04 Soft 30+

10-30 Med Dense 4.8 M/Shiff
some 2Oo350/c 30-50 Dense 8-15 Stiff

SUMMARY
Earth Ekung 6'

Hord Rocim Coring
Samples

"(%I V" un



-WW * ' IL* JOIIK.$. tA31 IdKLVIUtNCE, R I

TO _Texas Instruments - ADDRESS Act
PROJECT NAME Radio o0lcal-SIu y ILOCATION Act
REPORT SENT TO above / liaggerty Drive PROJ NO-
SAMPLES SENTTO Taken @ Site IOURRJOBNO

leboro, Mass.
leboro, Mass.

HOLE NO N-0131_5E
LINE & STA.
OFFSET

SURF. ELEV.
Jd •J

' GOUN WAEROB•VATONS' ote TimeGROUNO WATER OBSERVATIONS CASING SAMPLER CORE BAR 1ae7/92

START 11/7/92
A _ afle..f -- our Type S/S COMPLETE 11/7/92 - ;

Sze 0 D Various TOTAL HRS.
At of t.H... ours 3c00mer WRING 3009 BIT OING COR. P-

Hamme, Foil SOILS ENGTR-

LOCATION OF BORING

Casing Sample Ty pe Blow% per 6" Moisture Strata SOIL IDENTIFICATION SAMPLEBlows Depth's of onl Soier Remarks include color, gradation, Type ofo. w et~ f o Srpe Density Clionge sdecRc-oo~yecn~,n ~d
From-per oTo So From T_ C e solletc RockOcolor, typeCondition,hard-

06 I[' I - ,2-1i (0nsq Etey hess, Drillhng time, scams and efc No Pen Rec:

D 21 13 IJense Topsoil, Sand & Gravel

- 2'-4' D 13j~ 12j 23

14 @ -60 D _ý

of

Very
Den ~e 3

21

4q /J.

Gray fine to coarse SAND
"4R (1-,% 9-1 6.0'

Des 6.0'- . -I I
Bottom of Boring b.0

I

- I--- - -

GROUND SURFACE TO

Sample Type
OzOry C:Cored W-:ao~hqd
UP: Unistlubed P•iston
TP: Tes.t Pit ArAulage V-Vone Test

UTtUylhsuurbed ThnwuoII

USED - "CASING: THEN I
Proportons Used 140ibWI, a 30"fol on 2"0 0 Sampler SUmMARy',
troce 01010/0 Coniesionless Density Cohesive Consistenlcy Earth Borev 6
ittle 101020% 0-10 Loose 0-4 Soft 30 + Hard Rock Coring
som1e zOtO0/o 10-30 Med Dense 4-8 M/Shiff Samples

5ome 2to35°/c 30-50 Dense 8-15 Stif fA•, V iia
and 3 5 ta dbn)O/ A, f L M -. . • .. - . ... .. .



TO Texas Ingtruments
PROJECT NAME 88dIJ1o9zLo Survery @
REPOT SENT Toabve C Haagertv Drive

SAMPLES SENT TO Taken @ Site

CAZOI" VKLUVIltr ,,t. K I

ADDRESS Attleboro, Mass.

LOCATION Attleboro, Mass.

PROJ NO
OUR JOB NO 93-155

HOLE NOU-%,.•LE

LINE & STA.

OFFSET T

SURF ELEV.
.... 0Dot_..e •T m._.

GROUND WATER OBSERVATIONS CASING SAMPLER CORE BAR SR1/7/92 0.,

A te HusSTART 11/7/9

o,,e,- ou~ Type S/S COMPLETE 11/7/92
Sze' D Various TOTAL HRS.

At of ter,_ -- Hours Hcimer Wt _ 300F BIT PhG fOR[ =55Hic-me, re Wt30 I INSPECTrOR
IHammer Fail _SOILS ENWR.

LOCATION OF BORING

Cosing Sample Type Blow% per 6" Moisture Slrolo SOIL IDENTIFICATION SAMPLE
slow% Deptls of jon Samper IDensity C e Remarks include Color, gradation, Type ofper., Fom.' T omef orn 5o.•e ornt Change soIletc. Rock- color,ftype, condition, hard -

foot From _TO _So 0-61[-2- .2-1jonsus, Elev ness, Driling lime, seams and etc No Pen Rec

D 1 9 1:1 13 Dense

2__4_ __ _ _ DI 1.3112 123

-4@-6# D.2.u 4444 iL..

11

Very
Dense

Topsoil, Sand & Gravel

Gray fine to coarse SAND

1

2

3
38 (1-318") 6.0'

-i Y-i~9-t~ 4 -

Bottom of Boring 6.0'I Y1TT

-J 1-I-I-I-----
-4 9-4-I-i-

-4 C - C - lu-I -

6- 9-9-I-i-

-. .9-9-i---,-

-4

-9- 1~9~~

-, f-C-c-I-

-

m

I~~~~~~~~ _____________MER111 £ I-L . I _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ -

GROUND SURFACE TO

Sample Type
O:Dty CzCored W'.os~ied
UP iU4siurfbd P'irston
TP& Teqt Pii A-Auger V:Vone Test
UT' Undisturbed Thinwoll

USED "__ ._CASING: THEN

Proportions Used 140IbWt.x30"foIIon2"OO Sompler SUMMARY-
Iroce 01010% Cohesonless Density Cohesive Consistency Eorth Barg 6'
kite 10 10 20 0/o 0-10 Loose 0-4 Soft 30+ Hard Rock Coamng

s10-30 Med Dense 4-8 M/Stiff Somples
some 20t0350  50-50 Dense 8-15 Stif
and 35tO50 0/° . ", + Verv Dents i,- 'i V- ,t HOLE NO



L. Li 1 r %F - I Vin %-r i. I

TO TexOa Instruments ___- ESS Attleboro, Mass.
PROJECT NAME ladilo loicalStr¥sxy @ ILOCATION Attleboro, Mass.
REPORT SENT TO akbyXLj_ _gg.rDrive I PROJ NO

SAMPLES SENTTO Taken @ Site JOURJONO 93-155

HOLE NO 81a =1L67ZL
LINE & STA.

OFFSET __..

SURF ELEV.

GROUND WATER OBSERVATIONS CASING SAMPLER CORE BAR START 11/7/92

At.____ offer H'ours STARTS/ 11/7/92 -ofpe 5/5 ~._,__Te•_- COMPLETE 11/7/92
S~ze, 0 Various TOTAL HRS.

At ,_ffere Hours rqirer __ 3001 WRING FOREMAN JL. PhflLIi=psHammer Ftj 300 SIT INSPCTOR
I _HammerFall_ _ _ SILS ENGR.

LOCATION OF BORING

Casing Sample Tlpe Biows per 6" Moisture Strata SOIL IDENTIFICATION LSAMPLE
slows Deo s of 0on Sompi' Dnn Remarks include color, gradation, Type of

per From-eTo of F' en or Change soil etc ROCk-.COlOr,typo, condition, hOrd-
too 0--0- r 6[-- 2 .- 1-iZ ' e Consist u ley ness,Drilligtfrn, seamsonmetc R

01-21 D 5 8 110
16 (31 S/S)6

2'-41 D 11 6 6

1 - ( 2 S i S
:41-61 D 2 5 1

tediurm
)ense

It

IV

Brown fine tn coarse SAND,
Gravel, Silt (Fill)

Gray GRAVEL, Cobbles, lit.
f-c SAND, (Possible Fill)

1

2

7

7 6.0'
6. 0'I T ~ ~ I ~ ~ Y 4 I - -9-4 I-

Bottom of Boring 6.0'-I 4-4-1-4---

- ii I-l

a -,,- -

- - -i

a - i

- * - I I - I k h m ~ I I I Cm
GROUND SURFACE TO

Sompie Type
O:Dry C:Cored *-Ao..hod
UP'Undisturbed Piston
TPTestPov AAoge, V;VoneTest

UT2 Undisturted Thtnwoll

USED - "CASING: THEN
Proportions Used 1401b Wt. 30"foll on 2"O . Sampler SUMMARY
troce 01010% Cohesionless Density Cohesive Consistency Earth Bor'n 6
littie 101020% 0-10 Loose 0-4 Soft 30 + Hard ROCk Coring

10-3,0 Med Dense 4-8 M/Stiff Sompils
some 2Oto35% 30-50 Dense 8-15 Stiff
and 35toSOO/,, 64) 4. Vprw nen •-if-l V-qfo MOLE NO. 7



TO -Texas Instruments _

PROJECT NAME P, ical Survery @
RSE S SENTTO Drive
SAMPLES SENT TO Taken @ Site

ADDRESS Attleboro. Mass.

LOCATION Attleboro, Mass.
PROJ NO

IOURJOeNO - 93-155

HOLE NO IlAnN~±62.
LINE & STA....=

OFFSET -

SURF ELEV. -
G'OVND WATER OBSERVATIONS CASING SAMPLER CORE BAR LOe: TI M

At ofler -- Hour TypSTART 11/7/92 -

o Type -S- COMPLETE 11/7/92
Size! D Various TOTAL HRS.

At O ter_. Hours 300# SOiNG FOoEmAN J.Thfn =59Hommer Fo1 BIT INSP.CTOR
Hammr Fal SOLS ENOR.

SOIL IDENTIFICATION
Remarks include color, grodalton, Type of
soil etc ROCi.Color, type, condition, hard-
ness, Drilling ltime, seams and et

SAMPLE

NoP~en R

S = I- I
Brown tine to coarse SAND,
Gravel, Silt (Fill)

1

2

3

24-

24'

T41Gray GRAVEL, Cobbles, lit.
f-c SAND, (Possible Fill)

Bottom of Boring 6.0'

Fi

_______________________________________________________________________________ U I U -
GROUND SURFACE TO

Sample Type
Drfry C:Cored W-Naoshed
UP Undsturubed PiSton
TPz Test Pit A:Auger V:Vwon Test
UT: Undislurbed Thnlwoll

USED -"CASING: THEN

Proportions Used 140OWt.z 30"faII on 20 O Sompler
Irace 01010% Cotjsionless Density Cohesive Consistency
111 1010200/a 0-10 Loose 0-4 Soft 30 +

10-30 Mod. Dense 4-8 M/Sthffsome M0to35W 30-50 Dense 8-15 Stiff
and 351050% 1 .0 + Very Dense 15-30 V- Ftit

SUMMARY
Eorth B ong6

Hard Rock Coring
Samples

rHOLE •i,,,,.



'WV -* 4'• Ln JIALLrI

TO Texas Instruments
PROJECT NAME R8diolog0cal Survery @
REPORT SENT TO above i Haggerty Drive
SAMPLES SENT TO Taken @ Site

Ctai VKUVIUtNCt. R I

ADORESS Attleboro, Mass.
LOCATION Attleboro, Mass.

I PROJ NO

OURJOeNO 93-155

Wait ----

HOLE NO. laa&.L6.Z
LINE 8 STA.

OFFSET

SURF ELEV.
I •

I
GROUNO WATER OBSERVATIONS

S,ze; 0
Hcrimer Aft
Hommer Foil

CASING SAMPLER

S/S
Various
300#-2"4"

CORE BAR

BIT

Dotle Time

START 11/7/92
COMPLETE 11/7/92
TOTAL MRS.
SORING FOREMAN JL _ Ph 11597
INSPECTOR _____
SOILS ENGR.

At after - .. - HOurs

SOIL IDENTIFICATION
Remarks include COIor, grOdoaion, Type of SAMPLE
sol etc Rock -Color, tyao, condition, hard-
ness, Drilling time, seams and eftc No Pen R.

Brown fine Co coarse SAND, T 24'T1
Gravel, Silt (Fill)

2 24' 5

Gray GRAVEL, Cobbles, lit. 3 24'18
f-c SAND, (Possible Fill)

ittom of Boring 6.0'

7-

ro-

- N - I I - I - Urn

F' GROUND SURFACE TV ____

Sarnplo Type
-Diry C:Cored *- avo~id

UP t-Jnfliuvbed Piston
TPzTostIPit A-Auger V:VoneT..I
UT! Undislurbed ThinwatII

USED ." CASING THEN

Pioportions Used 14OIbWt 30"foll on 2-00 Spinler SUMMARY
troce 0 0o10% Cooesionless Densily Cohesive Consistency Earth izrw- 6
itilte I10020/o 0-10 Loose 0-4 Soft 30 + Hord Rock Cor•g

some 0fo35%/ 10-30 Med Dense 4-8 M/Sliff Samples
soe ?v3% 30-50 Dens* 8-15 Stif f

and ASi tn 1,ý~0 . L r- t~ in



TO Texa Ijnstr nt ..-.. ..... I ADDRESS Attleboro, Mass.
PROJECT NAME WiQg±Lcal.c .Surve•ry. ILOCATION Attleboro, Mass.
REPORT SENT TO AkQyj L.1giAgepr.tyDrive POJ O
SAMPLES SENT TO. D. Lt ....... I OUR JOB NO 93-155

HOLE NO 190N - 12C

LINE & STA.
OFFSET - - -
SURF ELEV.

.9
OPOUNO NdATER oeSERVATIGNS

At- _ _

At

after - flou5

STe
rlCzfl *

Mricmver F'2a

CASING SAMPLER

S/S
Various
300#

CORE BAR

BIT

Dote Tim.

START 11/7/92

COMPLETE 11/7/92 _

TOTAL MRS.
BORING FOREMAN J.- Phi1
INSPECTOR ........-..
SOILS ENtR.

LOCATION OF BORNG

I.- CosOfg 5anpie TSPe S-at e' 6 MOsture Strat SOIL IDENTIFI -%rION SAMPLE
L Blow% Deotr, a n ~ S-p-ee Dens~ty Remarks ,nclude coior, gradation, Type of

off From- So L orrr .: or Chonge soiletC RoCwi-Color, type,condi lion,hord
tool oi_' ness, Drilin time, seamsondotc No tPenc

foo -1 6 =l 2 12-1i Conso _____ .'..v

D 1 6 7
__ _ _(3" ID)

34 _ _

4'-61 D 19 34 31

Medium
Dense
Dense

Very

Dense

TOPSOIL, Sand & Gravel

Gray fine to coarse GRAVEL

Brown Gray gravelly TILL

1

-y-*

24'

24'~

19 6.0'
4~~~6 0'~4-4

Bottom of Boring 6.0'4

, 4

-. . - - . -I9

4 4-4-4-4-.-

.9

a - a - S - S -

I

- S I - S - I - -

0-

-I

4-i-I

a a a a _____ _____ _________ A - I _________________________________________ * I U -

GROUND SuRFACE TO____
Sompie T~pe

O-Dry CýCo'ed *7AaW'-
UP Ud~ljfd.rlfid Vision
YP: Te-,%yP' A-Aojqc V Vane Test

UT 'L'ndih,stuVed TMhrnwaii

........... i

USED . "CASING: THEN -

P(oportoonS Used 14OIbWt I30"follon2 OD Sampler SUMMARY
trace 0oO°/o Cohestnless Density Cohesive Consist~e•cy Earth Borng 6'
1,1e tO to020%/ 0-O Loose 0-4 Soft 30 + Hord Rock Coring

some 20105% 10-30 Med Oense 4-8 M/Stff Samples ---__-

30-50 Dense 8-15 Stiff
ond 351o50% , r-'+ Very Dense 15 -1o v-'Sts # HOLE N. ..-



TO . Texas Instruments __

PROJECT NAME @
REPORT SENT TO abQiih ertt Drive

SAMPLES SENT TO Taken @ Site

- j .. VI I./€I.A. K I

ADDRESS Attleboro, Mass.

LOCATION Attleboro, Mass.

PROJ NO
OUR JOB NO 93-155

wiftit -------
HOLE NO _190N - 121
LINE & STA.

OFFSET

SURF ELEV

.... "Dote Time
GROUND WATER OBSERVATIONS CASING SAMPLER CORE BAR D

START 11/7/92
At "____ _ Q . ours Type _ COMPLETE 11/7/92 1

S,ze i D Various TOTAL MRS.

At oaf ter.. Hours 300# MI ING FOREMAN J Eh 301BIsHamme~r Wta BI INSPICTrOR
Harimmv Fail _SOILS ENGR.

LOCATION OF BORING

Cosing Somple Type Blow$ De, 6" Moisture Strato SOL IDENTIFICATION
Blows D i of on Sampler Densiy Remorks ictude color, grodoaion, Type of SAMPLE

per From - To of onSj Oenom o Croange so'l elc Roc,-color, type,condithon, hard-
foo'e06 I"- i2"8 Consist ..Elev ness Drilling time, seams andec No Pen Ri_ _ _l . .. . . .• e . _ _ _ _-. . - =

D 1 6 17
8 (3l' -- D)

"2_-41 D 18 21 23

-4'-6' D 19 "34 31

Medium
Dense
Dense

Very
Dense

TOPSOIL, Sand & GraveL

Gray fine to coarse GRAVEL

lBrown Gray gravelly TILL

1

2
7

24'

19 6.0'
I I - - I-i-..-

Bottom of Boring 6.0'

a

-

- - - -

- - - -

a --

J

WF~ I - & .1 ~ A - & - I 1 * U

FFGROUND SURFACE TO___
soample Type

O:Dry C:.Coced *N~hb

UP -Undisturoed Piston
TP:Tesi Ppi A-Aoger V:-Vane Teal
UT: Unisturbed ThinwolI

USED - "CASING THEN

Plopo•tons Used 14OIbWf,,3O"fo~lon2"OD Sampler

troce 01o10% Cotwlsaonless Oentsty Cohesive Consistency
lttle 101o200/o 010 LooSea 0-4 Soft 30+

10-30 Mod Dense 4-8 M/Stiff
some 50-50 Dense 8-15 Stiff
otd 35tO500/6 -, * V," r, _, .& - ... - -I

moed RockI Cor ing
Sonvies -3

Lhf%l C. &Jr



- -- - .. ... 11 .... -. .- j I r" F% j IF L,/ I %.,.E. K I

TO Texas Instruments IADORESS Attleboro, Mass.
PROJECT NAME Bd1QiC _S1•ry.YtIYA__ ILOCATION Attleboro, Mass.
REPORT SENT TO VLJAeDiggvety..e . PROJ NO
SAMPLES SENT tO --k-Jf_. .L .OUR JOB NO 93-155

HOLENio. 190N - 120
LINE & STA.
OFFSET

SURF EL EV_

GROUND WATER OBSERVATIONS

At

At

otfet._ Hours

after .. -.Hours
5,ze D
Hcmmer Wt

Hommer Foil

SING SAMPLER

S'S
Various
300#

CORE BAR

BIT

Do fc T

START 11/7/92
COMPLETE 11/7/92 I
TOTAL MRS.
BORING FOREmANL J .- Eh ltp
INSPE~rOR
SOILS ENGR._ ____

SOIL IDENTIFICATION
Remorks include color, grodotion, Type of
SOit elc Rock- color, typ•, condt lion, hoed-
ness, Drilling time, seoms and etc

SAMPLE

I - - a =
, Sand & Gravel

Gray fine to coarse GRAVEL

Brown Gray gravelly TILL

1

2

L3

241

124'

- I-d~4-

Bottom of Boring 6.0'

I - b H P -
GROUND SURFACE TO_____-

Sample Type
O:Dfy C:Cored W-ho~?ed
UP.uný*Islutbed Pistoan
TP:T*ittPiv A:Aijgcr V:VoneT.,t
UT: Undislurbed Thinwotl

USED - "CASING: THEN
Proportions Used 140IbWt.I 30"follon 2' 0 D Sompier

troce 01010% Coesionless Dengslty Cohesive COtfM~y
%itle 101020%/c 0-10 Loose 0-4 Soft 30 + Nord

s0-30 Md Densel 4-8 M/Stiff
some O o 35% 30-50 Oense 8-15 Sifft
oan 3510500/% !, ' + Very Oentv I ~A J-i* IF' . ''

SUMMARY
Earth Barg 6'
Rock Coring
Samples -

HOLF NQ -



TO Texas Instruments IADORESS Attleboro, Mass.
PROJECT NAME , ILOCArION Attleboro, Mass.
REPORT SENT TO.abgy___.lgLrt. Drive I PROJ NO
CAMP, E Q SNTTO Taken - Site ,,,,° .,^a @a Q 1-1%5

HOLE NO 190N-170E
LINE & STA.
OFFSET ...
SU, ULIV.

#-- • -V ... --. I 'J'J#n t• |- -- u- l mmm m...i -- " -- •--• . .

GROUNo WATER OsRVATIONS CASN COE M

At aoSMOSTART 11/7/92 -

Al.. o,,ef.~.... ou .yr'e S/S CO.Pt.ETE 11/7/92 I
S-ze, . Various TOTAL HRS.

At of e.e .. Hours , A, 300# BORING FORMAN J. Ph11EMps
__or_ ame, rl "-"2"INSPECOR
Hom___ __ _ -l SOILS ENR.

LOCATION OF BORING

x Cosinq 5omple Twoe 8iows Der 6" Mo, slure 'Stroto )L iDENTIFICATION SAMPLE0- Bows De oit of on s -pi. 0 Remork$ |nicludJe color, gradation, Type of

per Flom - To . . or r , , of Clbonge soil etc Roci.color, tye, condit,onhord-

tool -, 2 I12-8C t_ Elev ness, hrilng lime, seams ond eNc

01-2' D 8 14 11
16 (3- ;/S

_ 2'-4' D 7 6 9
40 -2 "Js/s)V-"6' D 2 1 2

Medium
Dense

of

Loose

Brown SAND, Gravel, Silt
(Fill)

1

T

24'

24'4.0'
5.0' 1 Loamy TOPSOIL & fine Sand

0) 0tJ o 6.0' Gray-Brn. f-m SAND,tr. Silt
I 17YY1 --

Bottom of Boring 6.0'

- - -

- - -I

- I I & ~ Ia I in*-I inf~~ & I i i * -
GROUND SURFACE TO

Sample Tyre

0--Dry C-Corei A
UP: Unriosturbed ;,O.IOn
TPTe"I Po A :A,4e, V VwnetTjI

UTrUndiluted Thwaii

USED - "CASING THEN
Proportions Used 140IbWl., 30"foalon2'OD Sampler SUMMARY
'race Oo010% Cohtsmonless Denoity Cohesive 4outency Earth Bo-tn 6'
"'e gO 101020%/o 0"0 Loose I 0-4 Soft 30 + Har Rockd Coring

s10-.0 Med Dense 4-8 M/Sliff Somples -
som'e 21o350/ 30-50 Der 8-15 Stiff
Ond 35 10!50 0/, Ike 4 Vei Mtn. 4,10 .2 ,_e..A, I V Ali



TO Texas Instrumefnts IADDRESS Attleboro, Mass.
PROJECT NAME HaLdYJxY__ I[LOCATION Attleboro, Mass.

REPORT SENT TO above / ety Drive HPnZJ NO_
SAMPLES SENTTO Taken @ Site IOURJOSNO 93-155

HOLE NO. 190N-170E
LINE 8 STA.

OFFSET

SURF. ELEV.

CAOUND WATER OBSERVATIONS CASING SAMPLER CORE BAR

START 11/7/92
At fter.___ . Hours Tyr,e SSCOMPLETE 11/7/92 1

S.ze; D Various TOTAL HaS

At . offer-...... Hours ic~mer Wt 3001 BIT OINS PCOR AN L,, I
Hommer Fait S ILSNCTOR____ ___ ____ ___ ____ ___ ____ ___ ___ SOILS ENGR.

LOCATION OF BORING
Casing sample T 8.,•S per 6" Moisture Strata SOIL IDENTIFICATION SAMP

Blows Depth~s of on Sapier Densily jRemarks include coIorlgrOdolion, Type ofper= Fl~~ of OTon,~f O end or hn sod eic ROCk-C(O1, type,condition,hord-

too FromI- To06 O 6-v ... 6- 2-18 ConSist Elev ness, Droihng time, seams andetc No Pen_ oo_ ....__ _________ ___ _____ _____ _______________________

D 8 14 11
_6 _ _ S)h

2_-41 D__7__6 9

_ _ _ _0_ of Si~ SIS
41-6 D 2 E

Medium
Dense

if

Loose

Brown SAND, Gravel, Silt
(Fill)

1

-3-

Z4'.

4.0'
5.0' jLoamy TOPSOIL & fine Sand

6 (1-31`8") 6.0' Gray-Brn. f-m SAND,tr. Silt
I ~ I I - I-..-,-

Bottom of Boring 6.0'
A

I-r -I

4

9

-4

f- 4-I -4-

-. I- 4-I - I' -
4

9J

- i

- -

a

i
- . - . a a a * * - - i - A * urn

GROUND SURFACE TO

Sample Type
O:Dry CýCored W:-oashod
UP: Unoislurfd Piston
TP'T,.%i Pi1 A:Auqer -Vo:vneTest

UT- Uldisltutbed ThrnwOtl

USED- -

Prooortions Used

troce 01010o%
itti# 10to1020%

some 201o350/c
and 3 5 to50%/

. CASING. THEN

140lbWt.z 30"folton 2"00 Sommler
Cotwi|ontess Denoly Cohisive Consistency

0-t0 Loose 0-4 Soft 30 + Hord
10-30 Med Dense 4-8 M/Stiff
30-50 Dnse 8.-IS Stitf
50 + Very Dense 15-30 V-Stiff

SUMMARY
Earth Borrig 6"
Rock Coring

HOLE NO -3-
HOLE -NO-



tAO0 WATER STREET

Yo Texas Instrments

PROJECT NAME Md±loaIcal qSurnxLy _
REPORT SENT TQa.QYJ _ I aWgarty Drive

SAMPLES SENT TO -Taken i Site

EAST PROVIDENCE. R I

ADDRESS Attleboro, Mass.
LOCATION Attleboro, Mass.

I PROJ NO.
SOUR JOB NO 93-155

DATE
HOLE NO 190N-170E

LINE 8 STA.

OFFSET

SURF. ELEV.
I

GROUNd WATER OBSERVATIONS CASING SAMPLER CORE BAR' A, ME

Al -____ It itae START 11/7/92
of?& Hous T- Ce S/S COMPLETE 11/7/92

Sze, D Various TOTAL HRS.

At ofter-- -Hours Hcrnmer W? 3001 T _iN__F__aNJ. Ph______-7," BI INSPECTOR
Hammer Foii SOILS IENGR.

LOCATION OF BORING

T CasinQ Sample i Type Blow per 6" Moisture SOIL IDENTIFICATION
slow% Depth-, of on Smpie Density rta Remarks include color, gradation, Typeot SAMPLE

per Fromo- o f Oom en or -honge soileic RoCk.c Oor, typecondition.hard.

_j20t 0 -6 r .121 1?-18 C t ness, Drmlintg tme, seams and @tc No Ret

D 8 14 I 11
16 237 IS)

21-4- D -7 6 9

41-61 D 2 1 2

Medium
Dense

of

Loose

Brovn SAND, Gravel, Silt
(Fill)

1

3

Z4'

747

2V
4.0'

5.01 Loamy TOPSOIL & fine Sand
0 kiJ-i a~ 6.0' Gray-Brn. f-m SAND,tr. Silt

-t 1tYY1 4. 9 - 111

Bottom of Boring 6.0'

-I

-,

-- --

I
* - a a - a - a - I & & _________________________________________ U - I - I -

GROUNO SURFACE TO

Sample Type
ODtfy C:Cored *:Noshned
UP Und*sIutDed PiSiOn
TPzTeot Pat A:Auger V:Vmne Test

USED ". CASING THEN

Proportions Used 140IbWI..i30'aloIon2-0D Sompler

trace 01010% Cohi@sionless Denoaty Cohesve Consistency

tIlll 101020% 0-10 LooseI 0-4 Soft 30 + Hard

Som 2010350/ 10-30 Med. Dense 4-8 M/Shiff
30-50 Dense 8-15 Stiff r

SUMMARY

Earlheutq 6'§
Rock Coring

.. ,Sama~o_-'-



1VI WAItN IfKttil tA~l PRUVIDENCE R I

TO Texas Instruments JADDRESS Attleboro, Mass.

PROJECT NAME 9.ca]__3;-vrycr___ ILOCATION Attleboro, Mass.
REPORT SENT TO AQYVt.L H1agertly Drive I PROJ NO

SAMPLES SENT TO UR JODS... I NO 93-155

HOLE NO 195N-130E

LINE G STA.

OFFSET

SURF ELEV....
E

GROUND
NoAt

AI

WATER OBSERVATIONS

offer .. _ fcu,

otte,_.. - ours
S~ze. -
HV-icmer *1

CASING SAMPUER

S/s
Various
3000--TA"-"

CORE BAR

BIT

otes Time

START 11/7/92 .
COMPLETE 11/7/92 - I
TOTAL HRS.
OWOING FOREAN I J, Ph•fn =
INSPECTOR
SOILS ENGR.Hammer Fail

LOCATION OF BORING

Casing sompve Type B;rws per 61 Moisture Strato SOIL IDENTIFICATION SAMPLE
Blaw% Dealt,$r of on Son-ier Density CRemarks include Color, gradation, Type of
PIr Fro o f s o , To or Change soi elc Rock.color, type,CconditiOf hard -

loot t- r6 1 ; C E e ness, Drillng tlime, seams and etc No Pen Ri

0'-2' D 1 4 16 Loose

2__-4_ D____ 16 14 12_

- 41-6' D .L 7 1

Medium
Dense

If

Toposil, Sand & Gravel

Gray SAND, Gravel, Cobbles

"TILL"

1

-3

24'

T"4
8 (1-/8") 6.0'

7 Y¶711 I 4 *

Bottom of Boring 6.0'4

4

- - - - I

- -

-i

I ~ a * - i - a - a - I - I - I - I - U - U -

GROiUND SIJAFACE TO ___

O!ODry C-Cored *:iaia
UP;Undistur~d P-istonl

TPz To-o Pit A 7AugiJQ V-Vone Test

USED "CASING THEN

Proportions Used 1401b Wt. 30"foll on 2"0D. Sampler SUMMARY

trace 01010% Coriesbonless Density Cohesive Consistency Earth 'w'nq6- '
,itt~e IO 1 2O°/o O-1O LOOSe 0-4 Soft 30 + Hard Rock Coring

some 20035% 10- 0 Mod Dense 4-8 M/Shiff Sample$
30-50 D(n 8-15 Stilf



TO Texao Instruments _ADORESS Att
PR O JE C T N A M E Idto A l -S uAY _ I LO C A T IO N A t t
REPORT SENT TO ave / Hagger3y Drive [PROj NO

SAMPLES SENTTO Taken @ Site IOURJOBNO

leboro, Mass.
leboro, Mass.

93-155

HOLE NO. 195N-130E
LINE & STA.

OFFSET ..

SURF ELEV._ __

GROUND WATER OBSERVATIONS CASING SAPLER CORE DAR 10-01
No START 11/7/92 .

Aoll oe Hours Type S/S COMPLETE 11/7/92

5.ze 1D Various TOTAL HRS.
A otter_ ... Hours Hc .mer Wt 300# SORING FOREMAN JL. P h [flI t 8

lCmer 'o _ 300 BIT INSPECTOR

Kammer Fall SOILS ENWR.

SOIL IDENTIFICATION
Remarks include color, gradation, Type of
soil elc ROCk- COlOrt type, condition, hard-
hess, Driing lime, seams and etc

SAMPLE

NoTPenTRe
--- - 77. 1=

Toposil, Sand & Gravel

Gray SAND, Gravel, Cobbles

1

-2

3
of Boring 6.0'

- U - lin1 I - U ~ U -
GROUND SURFACE TO

Semple Type T
D:Dry C:Cored W:Aoshed
UP: Undosturbed Pislon
TP: Test Pit A:Auqet V-Vne Telst
UT: Undisturbed Thmnwoll

USED "CASING: THEN
Prowor ftons Used l40O % Wt .. 30 "foil on 2"OD Sompler
Iroce 01010%0 Coiesionless Dentty Cohesive Consistency
litle .0 Io20%/o 0-10 Loose "0-4 Soft 30 + Hard

s 010-0 Med Denise 4-8 M/Sitiffsome 0 35%-0 Dense -815 S hif f
and 35to50% -1 .0 + Very Dense 15 "30 V-St'ff

SUMMARy
Eoth Born'g 6'
Rock Coring
Samples

HOLE NO



TO Texas Instruments
PROJECT NAME RAdiological Survery A
RPORT SENT TO above I Hagerty Drive

SAMPLES SENT TO Taken @ Site

ADDRESS Attleboro, Mass.
LOCATION Attleboro, Mass.

PROJ NO
OUR JOG NO. 93-155

HOLE NO 195N-1310E
LINE & STA.

OFFSET

SURF. ELEV.
III I -- I

GROUND WATER OBSERVATIONS
No

At _ _ after.- - o urS type

S,ze I D
Hcrnmer WI
Hommer Foil

CASING SAMPLER

s/s
Various
300#

CORE BAR

BIT

Date L___

START 11/7/92 _

COMPLETE 11/7/92
TOTAL HRS.
eoING FOREMA• J-. PhfTl ips
INSPEC"OR
SOILS ENGR.

At ofter _.....Hours

V

SOIL IDENTIFICATION
Remarks include color, grodotlion, Type of
soil etc Rock. COlor, type, condition, hrd-
ness, Drillig lime, storms and etc

SAMPLE

No PenR
F = I U I

Gray SAND, Gravel, Cobbles

1

2

3

24'

W4
24'u

GROUND SURFACE TO___
Sample Type

DOt~y C:Cottd 140Aosho.d
UP % Undisturb~ed Visioni
TPT#-.%iPsi A:AjQci V:VaneTgsi
UIT:Undis~turttid Ttfnwoll

USED - "CASING THEN

Plopo0tions Used I40bWt. &30"follon 200. Samper
Iroct 01010% Ctiesonless Density Cohesive Consistency

hlttle 101020% 0-10 Loose 0-4 Soft 30 + HOrd
0-)30 Med. Dense 4-8 M/Stif

some 2Otn35% n 8-15 Stiff
and 3 5 to500 /o 1 0 + Very Dense 15-30 V-Stiff F

14

SUMMARY-
Ear th Boring 6
Rock Coring
Samples

HiOLE NO



L.JI " .. Ji, jCiN" K I

TO Texas Instruments iADDRESS Attleboro, Mass.
PROJECT NAME B ±.o1Qka.itY•rY.. ILOCATION Attleboro, Mass.

REPORT SENT TO .bky#i. ..RJger_ Drive I PROJ NO

SAMPLES SENT TO Taken - OUR JOB NO 93-155

HOLE NO. 195N-1401

LINE & STA.
OFFSETLV,,

SURF ELEV.
Illl I | I

I
GROUND WATER OBSERVATtONS

At - _ _

Oe- - Housjr Hm~irner *1d

Hammer Foil

CASING SAMPLER

S/S
Various
300#

CORE BAR

BIT

START 1719 -2

COMPLETE 11/7/92
TOTAL MRS.
BORlIN FOREMAN J. Ph fl i
NS.PECTOR

LOCATION OF BORING

Casing SGaDmle Type J BowS Oer 6' Moi sture Strata SOIL IDENTIFICATION SAMP
Biows Deows of on samplet Density Remarks include color, grodohion, Type of
po5 Frome- T oo From e of Chlnge soilelc Rock. Color, typeocondition,hOrd-

_ foo ...........- 6 - 6 -12 L.2I .. st .n.ess, Drilling time, seams and etc NO1 Per

D 2 5 7
11

2'-4'_ D 14____ 13 9

Med ium
Dense

I1

Dense

Topsoil, Sand & Gravel,
Silt
Gray SAND, Gravel, Cobbles

Brown Gray TILL

1

2

3

9 6.0'
-. 1 4 -

Bottom of Boring 6.0'
-?

- --,

- -I II -

II--

- - -I

II -

- --i

2

- '3 I ~i I I - I I I - ~ -,
GROUND S"FACE TO____

Sompie Type
OtDrp C:Cored *:Amoar~
UIP' Undisturbed Pilon
TP:To~iwP'e AlA.,qer v:VoneT#61
UITUndisliurtoed Th~nwo~l

USED _ -"CASING. THEN

PtooOrhions Used 1401bWt a 3O"foll on 2" 00 Sampler

trace 01010% Coresionless Density Cohesive Consistency

111le It01'/0% 0"10 LOOSe 0-4 Soft 30+
10-30 Med Dense 4-8 M/Stiff

some 201o350 /c 30-50 Dense 13-15 stiff
and 35 wO/. 'A .J.6 . ri....- I..A

SUMMARY
Eoh Borig 6

Hard Rock Coring
Sample --

r Wl Ffn



-1 -- - .' 'I**. L .- U M

TO Texas Instruments IADORESS Attleboro, Mass.
PROJECT NAME RadiologIcal S-iayxy @r -ILOCATION Attleboro, Mass.
REPORT SENT TO above I HaggertyDlive I PROJ NO
SAMPLES SENT TO Taken @ Site I.OURJOBNO _93-155

HOLE NO 195N-140E

LINE & STA.
OFFSET

SURFLG
I II

GPOUrN

Al.__

At

0D WATER OBSERVATIONS

. . HOus Type

S.ie ;D
l-ici'mrer *I

Hammer Fall

CASING SAMPLER

S/s
Various
3009

CORE BAR

BIT

Doff Tifm_..

START 11/7/92
COMPLETE 11/7/92
TOTAL HRS.
BORING FOREMAN -L- Ph
INSPECTOR
SOILS ENGR.

Ofter _.. Hours

LOCATION OF BORING

Casin Sample Type Blow% per 6" Moisture SOIL IDENTIFICATION T
4L of rm e sity hang Remarks include Colorgradation, Type of SAMPLE

Biole Frome. To omfe om To jeor Change soIl eIC Rock .Color, typecondition, hord-
fool _61 6-12 2"18 QanLst ELev ness, Drilling lime, seams and etc No Pen Ri

D 2 5

___ _______13j I
4__-6 __ D I.J. 1 3iL 1 7h

Medium
Dense

II

Topsoil, Sand & Gravel,
Silt
Gray SAND, Gravel, Cobbles

Brown Gray TILL

1

2

T

24'

24'

24'Dense
9 6.0'

I '9
Bottom of Boring 6.0'.9

.9

-4
aII I - I- II

.9

I-l

-. I-I-,-.-

- -i- -i

ai-i

a - - -

~~1
- I - A I - I - Aa I I I I i * -

GROUND SURFACE TO

Sample Type
O:Dry C:Cored *W-oshed
UP t Undisturbed Pision
TP% TYe, Pit A-Aoger V:Vone Tilt
UT! Undisturbed ThmnwOll

USED "'CSING THEN
Propottions Used 14OrlbWf.30"ffollon2' 0D Sampler

trOc . O I 1010% Coeies$onless Density Cohesive Consisteocy

11,11# IOIo20°/o 010 Loose 0-4 Soft 30+
10- 30 Med Dense 4-8 M/Sliff

some 20o35 5 30-50 Dense 8-15 Stiff

and 351050%/ 6- + Very Dense 15-30 V-.!,lfI

SUMMARY
E thBorin 6'

Hord Rock Coring
Samples -

SHOLTE^NO ...



r n•j.

To Texas Instruments _ADORE

PROJECT NAME Radiological Surv.ry @ ILOCAT
REPORT SENT TO aboe /L1iaggerty Drive
CAuM, rc SENT T Taken 0 Site

rKJVILUtN1Lt. K I

ESS ,-Art

ION Att

PROJ NO
11W. ^0 suet ft

leboro, Mass.
leboro, Mass.

HOLE NO 195N-140
LINE 1 STA.

OFFSET______

SUF mtr91-1 Sri
Tim

GROUND WATER OBSERVATIONS CASING SAMPLER CORE BAR S T17/
Al atev.~.Aor~START 11/7/92

At otter . .. Hours :• O P E E 1
I/S P0 S/S COMPLETE _11/7/92

S.ze, 0 Various TOTAL MRS.
Atafer Hur_ 30 8OWING FOREMAN -l..hfls1At ot te, .... ... HOur5 Hcrmme, WI __ __ 3001[ BIT ______________.__h_/'t

H cm re t Af it BI IINIS PECTOR'F

Hammer Fall SOILS ENGR.

LOCATION OF BORING

Casing S am ple T ype 8low $ per 6" Moiture Strata SOIL IDENTIFICATION SAMP

Blow$ Deotni of on sampler Density j Remarks include Color, gradation, Type of

_O _ 0-61 r-9-12 L12-18 onsst Elv.e s

D 5
11

2'-41 D 14 913

Med ium
Dense

oI

nannap

Topsoil, Sand A Gravel,
Silt
Gray SAND, Gravel, Cobbles

Brown Gray TILL

1

2

ý3D 11 I1I 17
- I - -~- -- I - 4-D

9 6.0'
-I ~ ~ ~ ~ ~ 6 Or---- I--4-

Bottom of Boring 6.0'

i

- - - -r

- I

- - - -

a

- * - * * a * a b I - . * I U -
GROUND SURFACE TO

Sample Type
ODry C&Coied W2O'Stoed
UP -Urnstured Piston
TP, Tett Pit A7Auger V:Vane Test

UTiLUnsturbed Thtnwoll

USED - "CASING7 THEN
Ploportions Used 140lb Wt. 30" foil on 2"00 Sompler

trace 01010% Cohesionless Density Cohesive Consistency
little IOto 2O0/o 0-tO Loose I 0-4 Soft 30 + Hard

10-50 Mad Dense 4-8 M/Sttff
some 20to35%/0 30-50 Del 8-15 Stiff

and 31to05n"s%. A ei.A.i U.- n.. . .&I ,.

SUMMARY

Earth Boring
Rock COring

WAi•iIr MA'



Sgg WAItH tfltttl tAST PROVIDENI

TO Texas Instruments IADDRESS Att
PROJECT NAME Rndjn1niAc1._ SuY..ry-@_. ILOCATION Att
1INPORT SENT TO aboye g _I_.LL alty Drive PROJ NO.

SAMPLES SENT TO- Taken a Site IOURRJOBNO

CE R I

leboro, Mass.
leboro, Mass.

93-155

ia I L.

HOLE NO202N-170E

LINE G STA..___

OFFSET -

SURF. ELEV..
I~efe

CJROUND WATER OBSERVATIONS

At

At

after Hours

of ter -. ur

Type

Sze, D
ilcrnmrn
Hammer

CASING SAMPLER

s/S
Various
300#

CORE BAR

BIT

START 11/7/92 - "

COMPLETE 11/7/92 - _
TOTAL MRS.
BORING FOREMAN J. PhfiTlfl.s
INSPEC TO
SOILS ENGR.

LOCATION OF BORING

Cosing Sampl e Tipe 8ows per 6" Moisture Strolo SOIL IDENTIFICATION SAMPLE
slow$ Deotrs of on Sampler e J n Remarks include coIor,grodoaton, Type off06 t Dep- of6 lir ensity Change SOi etc ROCk.CoIor, type,condition,hNrd.off From - To SofrW,-e Frorr T,. or n % ,Diln i e e m n t-- foot ... ... .... 0'-611 6-,2 1. .._2-j8 CýonjiL lElv ne st rn yto s n l O •e•

D 8 9 2
1 (3_1 t S/S)

S 02'4' D 8 6 2~1 (2F'Sa

4V__-6"_ D I 0 1

Medium
Dense
Loose

Loose

Brown SAND, Gravel, Topsoil
(Fill)

WOOD, Sand, Gravel (Fill)

1

72

24'

24'

"7^-75.5'
5.5' 4
6.0' Gray f. SAND, tr. of Silt

Bottom of Boring 6.0'

- f~l -,--I

- - - -I

- - - -II

m

a

a

---

I I mU ml maE a i U - mm.
GROUND SuRFACE TO ___

Sample Type
ON~Y C.:Cored lA:ti-

UPtUndmsfurb~d Piston
TP: Test Pu A-A-ige bVaVne Tes1

USED - "CASING THEN

Proportions Used 1401b W1 I 30"foIl on 2-0 D Sampler SUMMARY 61
froce 01o01/0 Cohemm~s Den s ty Cohe'sive Consistincy Earth Bring -6
lfitle 10 to20••o 010 Loose 0-4 Soft 30 + Hard Rock Coring

s30-30 Med Dense 4-8 M/Stiff Somp "3-
soe 0o35/ 0-50 Dens.r 8-I5 Stif f



Texas Instruments I ADDRESS Attleboro, Mass.
PROJECT NAME . ILOCATiON Attleboro, Mass.
REPORT SENT TO AkbYoe I Hag gerty Drive9_ PROJ NO
SAMPLES SENT TO I •k__&iLe I.OUR JOB NO. 93-155

HOLE NO20O2N-170E
LINE & STA.

OFFSET __..

SURF. ELEV.

GROUND WATER OBSERVATIONS CASING SAMPLER CORE BAR

START 11/7/92
.yre S/S COMPLETE 11/7/92 ---- '-

Sze o D Various TOTAL HRS.
,. cr.1me, •J? _____ 300W BORING FORAN• J. PhfTTI.iAt Gloe' _.-Hour mme, FAft BIT INSGPWTOR

U Harmer_ __ FSOILS ENG.

LOCATION OF BORING

COsing Somple T'oe 8r'ow per 6" Moisture Strata SOIL IDENTIFICATION
10 Blow$ Deo of orn Som-oll, D si Remarks include color, gradation, Type of SAMPtJ

Pato_ Fn to 6p 2-lB To of Change sos eDc Rock*-gti , Type, ondton, htrd -f1oot 0-e6 r.6 o12 1n ;2-18e CO qist Elyv ns.filn n ,son n

D 8 9 2
Z (:}"S/S)

2--41 D 8 6 2

4 '-6' D 1 0 1

Medium
Dense
Loose

Loose

Brown SAND, Gravel, Topsoil
(Fill) -

WOOD, Sand, Gravel (Fill)

5.51
5 6.0' Gray f. SAND, tr. of Silt 123

Bottom of Boring 6.0'

-... - I .. - --

- -

-, -=

1

2

3

k
________ ____ ________ __________________________________ 11in1

s'~&oumio suTv~ TY -P-~

O-Ory C'Cored *ý oV0%n3
UPzUndisturbed Posion
VP: Tt~iiPu A-A.jqcF uj.VonqeTest

UT' UfldiSfurbed Th~nwoii

uSED "_.._CASING THEN
Poo'ions Used 140IbWI.x3O"IalIon 2"O Sompler
race olOov% Cohsontless Density Cohesive Consistency

ilie '10to 2 0% 0,10 Loose 0-4 Soft 30
0-nO3 Med Dense 4-8 M/Stiff

soe 0 5~)-O~o /)050 DOnseo 8-15 Stiff
ond 351to5 0 /1,, 1 0 + Very Oense 15-30 V-Stiff

SUMMARy

+ Hard Rock Coring
Somplos

IHOLE NO



-IUV ,- ILI% JICI t I0 FKJvIlUtNLt. X I

TO Texag Instruments IADORESS Attleboro, Mass.
PROJECT NAME Hald lo logical__ Crv_.... ILOCATION Attleboro, Mass.

REPORT SENT TO above / Hagerty Drive POJ NO

SAMPLES SENT TO Taken @ Site O.J URJONO 93-1 5 5

HOLE NO202N-170E

LINE 8 STA..

OFFSET
SURF EL Lv.

I II I.

rGROUND WATER OBSERVATIONS

At offer ..... Hours

CASING SAMPLER

Type S/S

S:ze i O Various

HC.•mer *1 3000
Hammer FOI!

CORE BAR

BIT

Dole Time 1

START 11/7/92
COMPLETE 11/7/92 1
TOTAL MRS.

BORING FOREMAN J. Phfl=VS
INSPECTOR
SOILS ENGR.

At offer_..... Hours

LOCATION OF BORING

Casing Sample Type BlowS pc, 6" Moisture Strolo SOIL IDENTIFICATION SAMPLEBlow De itts of n So pie DenityRemarks include color, gr.!" dotiOn, Type of

CL er FomF Change Soileic. Rock. color, tyo~,', -!ition,hard-
- o Kro 1 o S ro olot Fro -- -To amipe 0-6 -6 [ 2-18 ons ness, Drilling time, seo",, and elc No Pen Ritoot 61gn,• r-6-1 ýv

D 8 9 2

2'-41 D 8 6 2

_41-6' D 1 0 1

Medium
Dense
Loose

Loose

Brown SAND, uravei, Topsoil
(Fill)

WOOD, Sand, Gravel (Fill)

1

2

I4", qI0 A ,=#

5 6.0' Gray f. SAND, tr. of Silt
1fY1i i I - - 71

Bottom of Boring 6.0'

- -- - -

- -- - -

- -- - -

- - - -

- - - - -

~1
_______I ______________ i1L 11 I I mi 1

i iL

GROUNO SURFACE TO

Sample lype
OlOry CACored W osh-d

UP 1 Undislurbed Piston

TPzTest Pit AlAuqer V-VoneTest

UTz Undisturbed Th~nwoll

USED "_1._CASING THEN 11=11

Proportions Used 1401bWt.i 30"foll on 2"0D Sampler SUMMARY
froce 01010% Cohesionless Density Cohesive Consistency Earth B•rig 76
htlle O o00°/o O-O LOOSe 0-4 Soft 30 + Mord ROCk Coing

10-30 Med. Dense 4-8 M/ShIff Somples
some 20to350/c 30-50 Dense 8-15 Stifl f
and 35miino/l0 . u-eL naa Ilk.~ -ILA.g %I- CIA$ HOLE NO



w 10 WAVE S TIA(? EAST PROVIDENCE P I

-to Texas Isruft.--**-- - ADOO#ESS --Attleboro, Mass.
'PCAC? IIAME Ua~I~i~ _A~~.,,ON Attleboro, Mass.
REPORT SENTe TO Akovi L7 ffMTXY-AK tlye - RO __________

SAMPLES S EPOT TO -IASDA-SUS iOtR As 140

DATE
mOLE '40 204NK-162E
UW. & STA.-
OFFSET ______

WAIF. EL~v.
a

_______________________________________________ U
P'IJA6 RATER 18SEOVATIr"NS

At .-- - offr - - .- 10 I

I

s.l~ 0
*~~er A'

CASJNG SAMPLER

S's
Various
3000

COPE 8AR
U2!f. ____

START 111/192
COUpuvg~ 11/7/92-
TOTAL "IRS.
qO~mQ FrEMAw JL.IhF f
0WCcrrm-xifs

LOCATION OF BORNG -SI ON~IAlN-

Sto~ j *~'~ ~ Remarks riclfudo colofrgrado'ion, Typo of SML
stw e jofA svp D s-1 enarg# -,Sodett Roci- W. tyc o ,o~ v eC*R di rIf~oh h rtd1Frr r -->ýss oor i e oo sa dOeN P "

t)-2. D 2 .3 5

HDr1. 1E1 2
Med lu
Dense

if

Brovn SIJ, lopsoll trill)

Brn. f-c SAND & Gravel,
Silt (Fill)

I
14

3.5'
_____________ ________ I I

- I. OLin jm9q -
Bottom of Boring 3.5'
(Soft bouncing resistance)

- - - -_m

- r - i '

- -,mm -

-i- - m

mi IIm mI

- m in e

in

in

in

- £ I m A mimmII m A * ft~ Au

GRp0Uwi S.J0ACE TO ___

So-of~ Type
O:Ovp C-C-orod A~-~
UP -- V4 lfwrbd PSfO
Tp-T lost~ pt AA.eqr d-'iL'yrwoTest

USED "____CASIN4G T,4EN________________

PfowfosfOl Used 14OlbW t a 30Q1fal oft 20 0 D .90.1 SUMMARY

'rore 0 '0 '% CotwsonteSS DenWty Cortowe Con*Pency Earth8#

(10 10 o200/6 0 !0 LOOS# 0-4 Sof 30 +* Haj o% o
w#*20o5% 0-30 Mod Dense I 4-8 U/Stiff somT
some 01o30-o.0 06',e 19815 St~f f. .-



NW100 WATER STREIT EAST pROVIDENCE. P I

TO Tea Ins t ruumflt§S. fDopESS - Attleboro, Mass.
PRoJCT NAM AEd i o te kai._5uwrry__a._ ILOCATION Attleboro, Kass.
REPORT SENT TO AbQMI atxAi... Ppo ONo
SAWPLES SENTT T0BkefAnL . tOUR "O NO 93-155

DATE
HOL0E N 024N-16 2E
LINE & STA.

r~qFA&A40 WAER 0OerFRVATvy'A5 CASING SAMPLER COPE BARSTR 1/79 LO

oeyr Ve. SIS -- COMPLETE 11/7/92
Sie jVarious _ __ TOTAL "IRS

At pte'-.- ours ~ ___ 3000 T B#N w FOREmANJ PbL.fflDIII

_____ ____ ____ __ _SOILS ENGR

LOCATION (V BORING ______ ________-

Z Casing 5opn" Type Blow$ per 6 mo51tur strata SOIL IDENTIFICATION AP
II. Otows Dori of O ,-" Density IRemarks include Color, gradation, Type of SMi

per From - to , o F Tr orwj So.ietc ROCk Ccbar, typo, 00nd, lon, hard
.. 2n226 E6- '12t .2 - I~ *~is Ele me$$, DrolisilQ timei, seams and otic No Pon

er-ZV V z 3

1 D 1 j Z 121

NedIUm
Dense

it

Brown SAN4D, Topsoil (Fill)

Brn. f-c SAND & Gravel,
Silt (Fill)

I

72

Z4"

3.5'

-i - -

a,,- -,.

,- ., - -

- - - -

Bottom of Boring 3.5'
(Soft bouncing resistance)

G.ROUND SURiFACE TO -

OlDry CtCofod W-.No~t'.d
UP; Ur4stuobd Piston
VP: 1estP~i A Awqe, -/ vane Test

uSD - -"CASING THEN ________________

Pirowtioons used 14OibWt a 30foulon 200 SamplrorSUMR
#rc 01010%/ Cotwsaclwegs Doen Cohosivo ConsisteflyEatOwnJ

hul OIo2O/ 0.1O Lo 1 0-4 Soft 30 + Hard Rack Coring

some Z0fo35/ 10-30 Mod Dense 4-8 M/Stfitf -Scolee9
050 Dense 1115. Stiff Juflil CLinl



m100 WATER STREET

TO Texas Instruments
PROJECT NAME R~Adiological Surveyry
REPORT SENT TO above L Hagerty Drive

SAMPLES SENT TO Taken I Site

EAST PROVIDENCE. R I

ADDRE.SS Attleboro, Mass.

LoCArToN Attleboro, Mass.
PRO.j NO
OUR JO NO 93-155

Luait

HOL.E No.2O4N-162E
LINE II STA. ____

OFFSET_______

SURF ELEv _____

(,RCAj?. OVATER OBSERVATIONS CASING SAMPLER CORE BARmes
START 11/7/92

At - offert H~~ours S/S COMPLETE 11/7/92 __ A_

S'zei o ___ Various ____ TOTAL "RS.
At __ ofTrOor RING FOREMAN J L hflfrl-D

4?____. Hcimrner 41 300# BIT INSPECTOR
I HommvC Foii SOILS ENCIR.

LOCATION OF BORING __________ _________________

Casirg s~en~io TD~e slows Der'6 Moisture ~Strolo SOIL IDENTIFICATION SML
slow% De- of on Sampif DeI nss I ity Remarksaincludme Color.gy'ad etc InlType Re

9L Pe ~ rm r~Cronge So.I etc Rocit -Color, type, condition, hard -
8 Fro - --- to- sI Ff tr To or -s Drlln -e $*m and*I

W-21 D 2 3 a

7T~ LTT~t2
Medium
Dense

it

Brown SAND, Topsoil (Fill)

Brn. f-c SAND & Gravel,
Silt (Fill)

1 24" 2O

3.5'
________ 9 9

. -9-.-.-
Bottom of Boring 3.5'
(Soft bouncing resistance)

£

- - - - -

- w - -

-

- - - -

- - - -

- - -

I _____________ Ih& L~II mm. mm
w GROUJND SURFACE TO _____

Smpou'4 Type
OtDry C-Cored *:Aov~ia
UP'Undsugtubid Piston
TP2Tese P., AA,*4qet ,';2eT*Sf

-USED - "CASING THEN
Ptoov'tions Used 140fb WI i 30"fol! on 2-0 0 Sompler

troce 0100% ColesionleSs Density J Cohesive Consistency
ittle 10tO1ZO/o 0-10 Loose 0-4 Soft 30

s0-30 Med Dense[ 4-8 M/Shiff
some 20-o35_ 5050 Dense 8-15 stif I

+

ISLUMMARY-
Eorh1WNE5-

Hord Rock Corin
Soiptes

UdAII iMN



100 WATER STREET EAST PROVIDENCE R I

TO .Tex.s Instruments IADORESS Attleboro, Mass.
PROJECT NAME £dhji10&ical. S_•rYery_ _-_ I LOCATJON Attleboro, Mass.

REPORT SENT TO AjbQ.v._- Li eriyJg 4v Drie *- PROJ NO

SAMPLES SENT TO aken@L1t- - OUR JOB NO 93-155

UWAIL

HOLE NO 205 N-150E

LINE & STA..
OFFSIET

I
I -

Y

RJ~AjPNO %NAER 0EISERVArI(45

At

At

ollef __ __rov

r~ ler __ .__ r v
Hare Foil

CASING SAMPLER

S/S
Various
300#

CORE IAR

BfT

e Time

START 11/7/92 '

COMP•.TE 11/7/92
TOTAL MRS.

INSFECTOR
SOILS ER.

I nrATA1ItnA fn Qnvý pf.

Cosir-1 So-pit Tr,#. Bc"J% per 6" Moisture Strata SOIL IDENTIFICATION SML1lw e-I of oS3pe Re'iarks include colorfgrodotion, Type of SML
De' 0 ~S*'~~I Density Crtonge sodtcC Rock -.color, typo, condition, hard -

foot 1 OV ' 6 -~12 .- _L8 Cqn'iijit Elv flCss,Of:iiiflg ?time, seamns and etc No Pon A

0'-2' D 2 5 6
-IA11 Q _S)12'-3v __ D 13 17

Medium
Dense

Io

Brown-Red SAND, Gravel,
Cinder (Fill2
Brown SAND & Gravel, Cinder
Fill (Refusal)• t.0

-t- 1 ? 13 0'-
Bottom of Boring 3.U'

- I P - I - P - P -

-1

- - -I

- - ..-

- a -, a * - a - i - a * ~ i - U - U
GROuND SuRFACE TO

Samnpie Type
O:Ory CýCored :,..ic
UP-Lind.il'i1sbed Vision
TPi TestPi A!AjgCt V' Vane Test

uSED - "CASING THEN

PoportOn$ Used i409 Wit 30"fal1 on 2'0 0 Sampler SUMMARY
I"oce 010o10%o Coheiomess Dens.iy Cohteowe Consistency Earth Borq 3

hitl 101o020°/o 0-10 Loose 0-4 Soft 30 + Hord Rock Coring
10-50 Med ODens 4-8 M/Stiff SOmples -=5 0o5 0 D0n3 / I _ - fS- S_. , . I' n , r fn



Y ~ ~ ~ W II V r l x 31 i 14C I[I It/I A.' I

TO Texas Instruments DADORE
PROJECT NAME Radiological Survery@ ILOCAT
REPORT SENT TO above I Haggerty Drive
SAMPLES SENT TO Taken @ Site

VK'VVILtNLt, K I

cc Attleboro. Mass.

'ION Att
PROJ NO -

IOUR JOB NO

leboro, Mass.

MOLE No 205 N-150E
LINE & STA._

OFFSET _ .

SURF. ELEV... .93-155
'-I

GROU1

At-

At

WATER OeSERVATIOS

Typ~e

S-ze: D
i4Crmrnf *I

Hammer Foil

CASING SAMPLER CORE BAR

s/s
Various

3001 BIT

021
START 11/7/92
COMPLETE 11/7/92
TOTAL MRS.
wORING FOREMAN .1bfTTID-a

INSPECTOR
offer. -.. Hours

Iii

LOCATION OF BORING

Casing Somple Type 1 Blows per 6" Moisture St SOIL IDENTIFICATION I
6- Blows Ceor's Of oSn Sampiei t Remarks include CoIor, grodOtion, Type of SAMP

Pe roe.T3 F o $ Choalge sod etc ROck-color, type,condtihonhard-
__ F0o. 8Cs-t SDmtm,•sem ant o To O,From To O"61le01 r 6- ' 2. -'a riq~ lv ntis, Drillng. ..... ime, scams and etc No. Pen

0'_2) D 2 5 16
00-21 D 2 (3" b/S)

D 1 3 1 17 1

Hedium
Dense

U

Brown-Red SAND, Gravel,
Cinder (Fil11l .
Brown SAND & Gravel, Cinder
Fill (Refusal)3.0'

3.0'I ~ I I 4 4.-- -

Bottom ot Boring J.U"
- I 0~S-S~E -

-I 9449

& - I - - * -

-. 9.-i-.-,-

-.

- I- 1~J~I~ -

- I

1 24"

2 12"

44m

.9

- i I - * - i -

9

-Y

-4

-t

--

- I - A - a. ~ ~i - I - £ - I &
qW GROUND SURFACE TO _____

Sarnple Type
ODt-y C:Cored W-as-
UP- Undisturbed Piston
TPsT#A1tPit A:.Atqer ViVaneTest

USED "_.._CASING THEN

PoiortiOns Used 140lilWt • 30"follon 2"0O Sompler SUMMARY

trace 0Io10%/6 Coth.s~onless Density Cohesive Consistency Earth Boing .

little iOt1200/o 0-10 Loose 0-4 Soft 30 + Hord Rock Coring
s0-30 Mod Dens 4-8 Mi/S1,1 Sornpips

some 0o35% 30-50 Dense 8-15 Stiff
'kit.. aj0/ A^ & %I.- I.. a..ii. ,e..4d JI4OLF NO



.WV S*L' L L- Lpd3i r~J LC~ K I

TO Tgxao Instruments--...- ADDRESS Attleboro, Mass
PROJECT NAME 84gQLA.5 I LOCATION _Attleboro, Mass.
REPORTSENT ro akbQyjHja_&&ety~pri yf_ -_._ PROJ NO
SAMPLES SENT TO I-akritýLIX .- - _--_-__._- _ OUR JOB NO .93155..___

MOLE NO 205 N- 150 E
LINE & STA. -

OFFSET

SuRf. ELEV.
I

SIRCRJN

hA#__

At

ID wATER 08SERVAT'IONS

offer Hewsc.v Type

5 ze. D
"'c nff~er
Hotrner

CASING SAMPLER

S/s
Various
3001

CORE BAR
oats Time

START 11/7/92
COMPLETE 11/7/92
TOTAL HRS.
WRING FOREMAN I& PL.hLI3

INSPECTOR
SOILS ENGR.

Alt
Fail

* I

SOIL !DENTIFiCATION
Remorks ,nclude colo.,grodolion, Type of
soil ec Rock. Color, type, condition, hard-
mess, Orilhng tme, storms and etc

Brown-Red SAND, Gravel,
Cinder (Fill)
Brovn SAND & Gravel, Cinder
Fill (Refusal)

-I-
bottom of Boring 3.O

S

2

AMRI

241"

12"

- I - I II

GROUND SURFACC TO _____

Sample YYPe
D:0ry C;Cored *:jvo-,ma
UP: UnO~itu'bed Piston

TPL TestPat A:Aigqr V:Vc~eTosf

I SED _0 "CASING THEN

Propo'tionS Used 14OIbWI t30"foIl on 2"00 Sompler
trOce 0101O% Cohesxonless Denity Cohesive Consistency Ear

ittle IOtoZO 0/o 0-tO Loose 0-4 Soft 30 + Hard Roc

10-30 Meod Dense 4-8 M/Shff Saio
son* 20to35% 30-50 Dense 8-15 Stiff
cold 35 tO o/, . 50 + Verv Dense 15-30 V-Slftf HOLI

SUMMARV
th Boa'q -

It Coring -

nIts

~NO~



100 WATER STREET EAST PROVIDENCE. R I

TO Texas Instruments IoADDRESS ,-Attleboro, Mass.
PROJECT NAME ]RAdJonical-Aurys-,y_ __ ILOCATION Attleboro, Hass.
RPORT SENT TO AkQYv_.LJRIggergvt_ Drive___ PROJ NO
SAMPLES SENT TO Taken @ OURJOBNO 93-155

DATE -------------

HOLE NO 29&-151E
LINE S STA.

OFFSE T _______

SURF. ELEV.
I

II II Il _

F GROUND WATER OBSERVATIONS

All oftter H _ ours

At of e. . HOurs

T'nce

Size .D
Hcrn~er *1

CASING SAMPLER

S'/
Various
300#

CORE BAR
Doff

START 11/7/92
COMPLETE 11/7/92
TOTAL MRS.
BORING FOREMAN aPhfl" =EUs
INSPECTOR
SOILS ENWR.

BIT
I Hamme rFoIl

I rA'rATk rnC rIAOikit'!L•Vtw.- VIW' vJr •vLJl'JFIi ,,, ___________________

Casing Somple fvpe Blow% pe, 6" Moisture Strata SOIL IDENTIFICATIONslows Depths Of on So~rrple, esl Remarks include Color, grOdot ion, Type of

i.Oe Fro.m- t o m FOor o Canoge soil etc Roci. color, type, conditon, hard-
too' - Sampe 0-6 6-12 1 .2-18 Consist Elev nessDrilling time, soorsNo Pen W

o e~__ M . __ Fnd e
'-2' D 3 5 7

J21-4' D 5 3 22-=I___/
4'6'D_ 2 5~

Medium
Dense
Loose

Loose

Brown SAND, Gravel, •inoer
(Fill)

1

2

35.0'
5. 0' 

A A

8 (1-3/8") 6.0' Gray f. SAND, little Silt
-. ~~~6 0'*~ .

Bottom of Boring 6.0'9-9-4-?-

999t

i 4i -, -

L- '

- - -

I ml I .mE mini I mm a mu am. am
w CROUP4 SURFACE TO_____

Somve Type
0D:ry C:Co'ed *o'Aar".i
UP-UndiSturbed Pl~lOn
TP:Te#9 Pu A'.Ajqet V.Von#Tosf

USED "'CASING. THEN

Plopo,'hon$ Used 140lbWt. a30"folon 2"0 Sapoer
trace 01010% Cohesionless Density Cohesive ConSistency
hille 10to2O% O-iO Loose 0-4 Soft 30 + Hard

?t035% 1iO-30 Meod Dense 4-8 M/Shiff
50-50 Dense 8-15 Stiff .

SUMMARY
Earth B&rq 6
Rock Coring
Samples



100 WATER STREET EAST PROVIDENCE R I

TO Texas Instruments _ADDRESS Attleboro, Mass.

PROJECTNAME Radloog12Cal SurveryL .... ILOCATION Attleboro, Mass.
REPORT SENT TO above flaggerty Drive PROJ NO

SAMPLES SENT TO k.. .OURJOBNO 93-155

UB l•

MOLE NO 205N-151E
LINE 6 STA.

OFFSET _

SURIF ELEV. -
- S .

-I
GROUND WATER OBSERVATIONS

At

offre - _- ours

Hacmmer

CASING SAMPLER

s/s
Various
300#

CORE BAR

BIT

Dote Tim.

START 11/7/92
COMPLETE 11/7/92
TOTAL MRS.
sOmIN FOREmAN J. PhflI=hL
INSPECTOR
SOILS ENGR.

AtI
FoIo

LOCATION OF BORING

Casing Sample Type Blows per 6" Moisture Strata SOIL IDENTIFICATION SAMP
BlOws Deptris of on Soampe, Density Remarks ,r.clude color, gradation, Type of
psrtm F COong soeIelc Rocm- colOr, type, condition, hard

_ lo From- r [-6]1 6-1- 2-18 Tanoist m ne, Dlroning time, seams and iet NolPen
foot 1- ...ý r - 1

D 3 7
9 (Y' sis)

2'-4' D 5 3 2
2 (2½'S/ST

49-6# D 1. 2

Medium
Dense
Loose

Loose

Brown SAND, Gravel, Linder
(Fill)

1

2

IL0t
5. 0' 3

8 (1- /8") 6.0' Gray f. SAND, little Silt

Bottom of Boring 6.0'

- f l -

- - - -i

- - - -r

- -

- A - A I A I I I A I * - I -~ flfl
GROUN0 SURFACE TO____

Sample Type
D:Ory ClCored W.-voshi3
UP*tL4d-6u1bed Piston
TPsTtsilPif A-Ao~ger V:VoneTest

USED -_ -_"CASING. THEN

Prowotions Used 1401bWI.x 30"folion 20 0 Somler
troCe 01010% Co'leonless •n•nty Colh"en Consiste•ny
htlle 1010200/o 010 Loose 0-4 Soft 30 +

soe 2010350/c 10-30 Med Dense 4-8 M/Stiff
W5 3 0 Dense 8-15 Stiff

SUMMARY
Earth Boring 0

Hatrd Rock Coring 3

40 ni' pNO



TO Texas Instruments
PR0jECT NAME Raioo ~ uvl
REPORT SENT TOjbQYL_/ Haggerty Drive

SAMPLES SENT TO Taken @ Site

ADDRESS Attleooro, mass.

LOCATION Attleboro, Mass.
J PROJ NO

- OUR JOB NO -_93-155

HOLE NO. 205N-151E
LINE & STA ....

OFFSET

SURF ELEV.
• 

I

I- -

OH OUt1

At ___

At

ID WATER OIBSERVATIONS

after Hours

efle' - Hours

T ype

S-ze i D

Hcrimer At

Hammer Foil

CASING SAMPLER

sSI
Various
300#

CORE BAR

BIT

0ote TiMS.
START 11/7/92
COMPLETE 11/7/92
TOTAL HRS.
BORING FOREMAN J- Phfn =55
INSR.ECTOR
SOILS ENGR.

hi i

LOCATION OF BORING

Casing Sapile type Blows per 6" Moisture S 1rala SOIL IDENTIFICATION
Blows Deoirs of on Sampler Denity Changa Remarks include COlor, gradation, Type of SAMPLE

Fenr, !oy Change soiledc ROCk-COlor,type, condition, hard-

foot 0-6 I-t 12-11 ýols Elev ness, Drilling time, seams and etc No Pon R

D 3 5 7

2t-4' D 5 3 22 L2t' s/

Medium
Dense
Loose

Loose

Brown SANLD, Gravel, Lln er
(Fill)

1

2

3D 2 5 5.0'
I I - *l 5.___ 0'~I 

I

8 (1-1/8") 6.0' Gray f. SAND, little Silt
I ~ 4 -1. - I~I~I~

Bottom of Boring 6.0'

i

- - a -

- r - -

- - - ,J,

-

L4

. ~ at & 5 - I I *ini

GROUND SURFACE TO______

Siorrisi Type
0Dt-Dy C&Cored W-ftshed
UP;Undislurbed Piston
TP:Tev Pit A:Aujget VzVonoesTog
VTtUfldsstulrbed Thinwoii

USED - *'CASING. THEN
Proportions Used 1401b WI. a 30"foll on 2`0 D Sampler
trace 01100% Cohesioniess DinsIty Cohesive Consistency
h 10 ,O0% 0-10 Loose 0-4 Soft 30 +10-•0 Med Dense 4-8 M/Stiff
some 20to35%/c 30-50 Dense 8-15 Stidi
and 35to50% 1 -0 + Very Dense I5-s0 V-Stiff

SUMMARYEo, 4ýMg L,'. __•
Hard Rock Coring

Samples

1HOLE NO



GUILD DRILLING CO.3 INC.
100 WATER STREET, EAST PROVIDENCE. R.I. 02914

(401) 434-0750

Subject Boring Data - Radiological Survey @ T.I.

Location: Attleboro, Hass. (Haggerty Drive)

1

Our Job 'No; 93-184

Dtel: January 4, 1993

To: Texas Instruments
34 Forest Street
Attleboro, Hass. 03703

Your Project or Contract No.

Via: fcm

Attention of: Linda Armstrong

copies Ilor
Sobs

DESCRIPTION

3 Boring Reports: I through 12, OW-1, OW-2 and OW-3.

4

SAMPLES: Taken at Site.

Remars: Project complete.

By:

L. L. MORRIS

I



w - -- I wi-•100 WATER STREET EAST PROVIDENCE, R I

TO Texas InSLruments -AOORESS Attleboro. Mass.
PROJECT NAME Radiological Surve TI.LOATION At*leboro. Mass.

REPORT SENT TO above JPROJ NO
SAMPLES SENT TO _.Taken a_ Site il , I-Rn

DATE -
HOLE[ NO - 1

LINE & STA

OFFSET

S/lA. ELIEV.-

.... .. o t__. T ,m.g
,OUNjD RATER OBSERVAT,7CNS CASING SAMPLER CORE BAR -o/2s/92

At 3 START 12/29/92
oI.3e-, ..... ,' -e • COMPLETE 12/29/92

S :e _ * TOTAL MRS.
At 300ORING FOREMAN K. Tren

-,,j's ,• e, __ 3oa# BIT INSPIWCTOR

Hammer Cali SOILS ENGR.

SOIL IDENTIFICATION SAMI
Remarks include Color, gradotion, Type of
soil etc Rock-color, type, condition, hard-
ness, Drilling time, seams and etc No Pen

Brown Gray fine to coarse
SAND & Gravel, trace
boulders & silt

Bottom of Boring 6'

Used 2-7/8"
Sample #1

Used 2-3/8"
Sample #2

Used 1-7/8"
Sample #3

Spoon for

Spoon for

Spoon for

1

2

3

I * m * mE

GROUND SURFACE To
Sample Type

D:Ory ClCored *-jiostlod
UIP Undisturbed Piston

TPTesPit AAuger V:Von*essl

USED "CASING THEN
Proportions Used 14Ob Wt I 30"foll on 2' 0 D Sampler .UMMARY
trace O toIOOiO Cohesionless Density Cohesive Consste•yEihncyET

little 101020%/0 010 Loose O04 Soft 30 +Hard Rock Coring
10-30 Med Dense 4-8 M/Stiff SOmDIes -1

some 20to350/c I,-r., n .... a_. .. ...



100 WATER STREET EAST PROVIDENCE. R I

TO Texas IntLruments /_____ 'AD0RESS - Attleboro, Mass.
PROJECT NAME Radiological Survey .• t..4-oION Attleboro, Mass.

HOLE NO.

LINE & STA .

OFFSET
SURF. ELEV.,

REPORT SENT TO aboye ....... I PROJ NO-

SAMPLES SENT TO -- I Taken at.,$_5_L_ IOUR JOgNO 93-184 I
I

At 31

At

qiD oVAtER OBSERVATiCA.S

ftt .... -4 0u's '-c me!
HammPer

CASING SAMPLER

S/S

300#
• 3Q!"

CORE BAR

ai.

o.f. tm__e

START 12/29/92
COMPLETE 12/9F _ I
TOTAL MRS
WORING FOREMAN K. r =e
INSPECTOR
SOILS EWAR.

F41

LOCATION OF BORING 160 N - 95 E

Casing Sam'pie Tpe 3ios Der 6" Mo0swure. Stralo SOIL IDENTIFICATION SAMPLE
Slows Dep'r's oft r Sample, Density Remarks include color, grodotion, Type of

CL FromrTo ofi f~, ~ . Crianqe soil etc Rock- color, type, condition, hard-
oot 6- F 6-12 .2-18 Conjis Elev ness, ODrHng time, seams and etc No Pen R

D 1I 13 9
- _ - _a --

21_-41 D 3 4 8

S--6 27
33

- - - -

-=

- -

- - -

Brown Gray fine to coarse
SAND & Gravel, trace
boulders & silt

6'
- .1 6-

Bottom of Boring 6'

Note: Used 2-7/8"
Sample #1

Used 2-3/8"
Sample #2

Used 1-7/8"
Sample #3

spoon for

Spoon for

Spoon for

1

2

3

-I

~II *15L L A ________ h ____________________________________ I I EE
GROUNO SURFACE TO

D-Oly C-Corod W:Naosmed
UP'- Unuslurbied P)IP0 1n
TPTest Pit A-Auqe; V:Vone Test

USED - "CASING THEN NW

Proportions Used 140lb WI x 30-fO~l on "2 00 Sampler SUMMARY-

trace 01010%/0 CoIhesonless o enssty I Cohesive Consistency Earth Bnq.
lithe 0tO OZ% "010 Loosei 0-4 Soft 30 + Hard ROCk Corng

10-30 Meo Dense. 4-8 M/Shiff Somples
Some 20t0350/c ,0-50 Dense a -15 Stiff I

-A nn0j- At^ ý t-L .g 0 - e& [HOLE NO 1



W 100 WATER STREET EAST PROVIDENCE -R I

TO Texas Instruments |A0ORESS Attleboro. Mass.
PROJECT NAME Radiological y @uYvy T_.IflLOCATION Attleboro. Mass.
AEPORTSENTTO . above ___ PROJ NO
SAMPLES SENTTO Taken at Site jIOURJfNO -18_4

HOLE NO
LINE & STA.

OFFSET

SURF. ELEV.
|.1

- I
GROUND WATER OBSERVATIONS

At 3'

At

Oater .-- rHours

afer .. -... ,jrS
5 te D
ricn1mer

Hqrr~n'Cr

CASING SAMPLER

S/S

300#__ 30*

CORE BAR

BIT

Date o__

START 12/29/92 4

COMPLETE 12/29/92
TOTAL MRS,
BORING FOREMAN K. AtMr
INSPECTOR
W Ig NIGR

I - - - ENG.

LOCATION OF BORING 160 N -95 ,Z

Casing sample Tope BlOws per 6' Moisture Straot SOIL IDENTIFICATION SAMP
sBlows Oepir' J of on Sorn-ie Density 1Remarks include color, gradation, Type ofIL r Cnange soiletc Rock -color, type, conoilon, hOrd [

00a' 0F-ro 6-,2 to S FoCons, To Eoev ness, Drilling time, seams and etc No Penlo-r -- L _2 Cn

11 13 9

21_-4_ D 3 4 8
__~~~~11

-D 1- - 7 - 733

* a m - a

- - -

- - -

- - a

- - a

Brown Gray fine to coarse
SAND & Gravel, trace
boulders & silt

1

2

3
6'

Bottom of Boring 6'

Note: Used 2-7/8"
Sample #1

Used 2-3/8"
Sample #2

Used 1-7/8"
Sample #3

Spoon for

Spoon for

Spoon for

, , I a I 11i -
GROUND SURFACE TO

D:Dry CsCored *!:O~i*e

UP, Undiulurbed PoiSon
TP% Test Pit A:Aijer V:Vone Test

USED _ "CASING THEN
Proportions Used 14OIb Wt. 30" fol on 2 0D Sampler SUMMARY
traCe 01010% Cohesioes$ss Doniya Cohesive Cons•stenicy Earth Boring
litte 101020% 010 Loose 1 0-4 Soft 30 + Hard Rock Coring
ho'i l0to3° 10-30 Med. Dense 4-8 M/Shiff Samplestome 20to35_ 30-50 Dense 8-15 Stiff . ,. &,,I^



100 WATER STREET EAST PROVIDENCE R I

TO Texas Instruments .ADRESS Attleboro. Mass.
PROJECT NAME Radiolo°ical Survey-; - ILOCATION Attleboro, Mass.
REPORT SENT TO -. alo. e .IPROJ NO
SAMPLES SENT TO _.1A.ktn LtI JIOURJOBNO 93-184

HOLE NO 2

LINE I STA
OFFSET

SURF ELEV.

. ... o0?.• Time
C.ROUNO NATER .3SERVATIONS CASING SAMPLER CORE BARCAN SSTART 12/29/92

At. a'eI -10u.. S/0-s ",;,e COMPLETE 12/29/92
______ __"__ TOTAL MRS.

AI 300 WORING FOREMAN K. rTITff-
,,.. ,C-',, _,,_ 300#Q SOILSPEcNrol•,o','e, toSOILS ENGI.

.LOCATION OF BORING

x Casring 5oai¶t,c

it oot -I Fr I .10

170 N - 90 E
t

9;Cs er 6

"P L.r.e
TF -yr. T

M-0,5tre

Denisty
of

Strato
Cnonge

Flpw

SOIL IDENTIFICATION
Remorks include color, gradation, Type of

Soil etc Rf:oc -color, t',ve, condition, hOrd
ness, Drilling time, seams and etc

SAMPIL

_______ ~~1 - --

D 36 40 26
24

Browm Gray fine to coarse
SAND & Gravel, trace
boulders & silt21-41 D 24 26 24

50
S4'-6' D 6 2 0

45

- m

- - - a

- - -

1

3-
6'

1-6-

Pottom of Boring 6'

Note: Used 2-7/8"
Sample #1

Used 2-3/8"
Sample #2

Used 1-7/8"
Sample #3

Spoon for

Spoon for

Spoon for

- i I I - I - I -, , I in , ,I11 II

GROUND SURcACE TO

Somple Type

O:Ory C.Cored 6:Ausnod
UP -UndsturOed F'ison
TP;To, Pit A:Aier V-/Van*Test

uSED "CAS)NG THEN _

Proportons Used 14Ob1Wt W 1 a0'to on 2 0 0 Sampler SUMMARY
',oce Oioioo% Coaiosinless Density Cohesive Consistiocy Earth frini
4,t11 '01020% 0 10 Loose 0-4 Soft 30 + Hard Rock Coring

0-30 Med Dense 4-8 M/SliIfI Soinplessome 2toO en 85 Sff



11 w1111111 rIM v IAAAI 3'[ J VK VlU tNL K I

TO - Texas Instruments ESS -Attleboro Mass.
PROJECT NAME Radiological Survey @ T.!LI CArlON Attleboro, Mass.

REPORT SENT TO above PROJ NO

SAMPLES SENTTO Taken at Site JOURJOBNO 93-184

HOLE NO 2
LINE & STA

OFFSET

SURF. ELEV.
-mI

GROUND WATER OBSERVATIONS

At 3'

At

Offer _- J.Iufis

ofter..... -. Hours
S~ze .
ricl"mer *1

#lanmiref Foj1

CASING SAMPLER

s0s

300

CORE BAR

BIT

Dolfe L m
START 12/29/92
COMPLETE 12/29/92
TOTAL MRS
BORING FOREMAN K. A LLen
INSPECTOR
SOILS ENGR.

LOCATION OF BORING 170 N - 90 E
Cosing sample Type BlowS per 6" moIsture S lralo SOIL IDENTIFICATION SAMPLf
Blows Depths of on Sampler eRemarks include coIor, grada•ion, Type of
BI~ DemT f oensity Caonge soil etic Rock-.Color,type,condition,hOrd-

_ of Fromo- To ei2 ConSst Eev ness, Drioling lime, seams andedc cPefool 0___ I L_ -

D 36 1 40 26
124

2'-4' D 24 26 24
50

41-•6# , O 2 24 r30

45

Browm Gray fine to coarse
SAND & Gravel, trace
boulders & silt

61
Bottom of Boring 6'

I - - - -

- - - -

-•- -,-,-

k Note: Used 2-7/8"
Sample #1

Used 2-3/8"
Sample #2

Used 1-7/8"
Sample #3

Spoon for

Spoon for

Spoon for

1

2

3

I - a - I - I - I - I I -
GROUND SuRFACE TO_____

Sample Type
0Dv-Dy C:Cored u9e
UP -.Undisljrbed Flision

TPx Test Pit A--A~qc V'zVonetell

USED - - "CASiNG THEN
Propotions ,)sea 40f WI •3O"foii on ' O0 Sompler

troce O tOl•o CoeNsionless Doensty Cot0sive Consistlency
lttl0e I0 o020% 0-O Loose 0-4 Soft 30 +

10-3,0 Mod. Dense 4-8 M/Stiff
some Oto35% - Des 6-15 Sff I

SUMMARY
Eorth Bor

Hard Rock Coring
Somples =

HOLE NO 2



100 WATER STREET EAST PROVIDENCE. R I

TO Texas instruments _AOORESS Attleboro, Mass.
PROJECT NAME Radiological SureyTI. 1 LOCATION Attleboro, Mass.
REPORT SENT TO abo e I PROJ NO

SAMPLES SENTTO0- Taken at S iteOURJOBNO 93-184

HOLE NO 2
LINE & STA.

OFFS-TI
SURF. ELEV.

-III

",14CND NATER 0t8SERVATi~i'45J

5,ze 01

plmmevic F01;

CASING SAMPLER

_00#

CORE BAR

At ltie, _ .- -our% BIT

Date Time

START 12/29/92 a
COMPLETE 12/29/92 -
TOTAL HRS.
WORING FOREMAN K. ALien-

INS (NrORSOILS (NGR-

LOCATION OF BORING _170 N - 90 E
Z Casing Sample Type 81ives per 6" Moisture Strata SOIL IDENTIFICATION

per From- To Sample Densioty Chont, -Il etc Rock-color, tyPewConditio, hord.

foot Frm - - 6 .2 L g-t s Ev ness, Driihng time, seams and etc

D 36 1 40 26
_________ 24

21-41 D 24 26 24
!50

41-6' D 26 24 30

45

- - - -

- - - -

- - - -

- -

-:-

-! -,-

Brown Gray fine to coarse
SAND & Gravel, trace
boulders & silt

6'
- 441,4 4

Bottom of Boring 6'

Note:

1

Used 2-7/8"
Sample #1

Used 2-3/8"
Sample #2

Used 1-7/8"
Sample #3

Spoon for

Spoon for

Spoon for

- a - a a- & - I _______1 - I - a a - m mu

GROUND SUJRFACE T0O __

Somvpie Type
6OfOy C-COred *Nve
UP zUndisturDed F',sion
TPI TentPt ArAwqei V-VonTest

USED CASING THEN "__

Proort,ons Used 14OIbWl it30"follon ' O0 Sampler SUMMARY

trace O to/o/ Cohesionless Density Cohesive Consistency Earh BZ',n

'1"'e tOto20/o 0-1O Loose 0-4 Soft 30 + mold Rock Coring
n 30"0 Mod. Dons* 4-8 M/Sliff Samples L

some 201035% 230-50 Dens. 8-15 Stiff
-04. -nO *. - .. I a . . IZ. F NO 2



100 WATER STREET EAST PROVIDENCE R I

To Texas Instruments ;ADDRESS Attleboro, Mass.
PROJECT NAME Radiological Survey 0 f4LOCATION Attseboros ass.

REPORT SENT TO . aboye PROJ NO
SAMPLES SENT TO .... en a t. .. IOURJOBNO 93-184

UATL
HOLE NO 3

LINE 1 STA.

OFFSET

SURF ELEV.

51RCVt eVATER :BSERvATiO,4S CASING SAMPIk CORE BAR We

3' O START 12/29/92
At. -, .... S.S , COMPLETE 12/29/92

5,ze 0 _ _ *TOTAL HRS.
BORING FOREMAN K. rITEW-At ......... -m, 1 300# BIT INSPECTOR

HaelPmer Fol, ____ 301 L~ SOILS EWA.

LOCATION OF 80RNG 160 N - 90 E

, Cosing sorpe . T,P Blows per 6' Moisture Sirato SOiL IDENTIFICATION SAMP
B6lows De-'s of on San.per Density Remarks include color, gradation, Type of

. Fpor- F, ope -T 7 Os Change soil etc Rock.color,type,condthton,hord-F
.foot -6- 1: 6amp Coleist Elev .ess, Drillng lime, seams and etc No Pen

D 40 24 17
I

12
Gray Brown fine to coarse
SAND & Gravel, trace
boulders & silt_2'-4t D 32 40 37

45

41-6' 13 42L

- - - - 8

- - -

- - - a

- - - -

- -,

6'
-'-9.

Bottom of Boring 6'

I Note: Used 2-7/8"
Sample #1

Used 2-3/8"
Sample #2

Used 1-7/8"
Sample #3

Spoon for

Spoon for

Spoon for

1

2

3

4"

4"

4'

I - A I I A at a I - I - I I - I ml.
GROUNO SuRFACE TO

Somple TY.•

O:Dry C :.Cored *:
UP - Unfidaolurbd Pqsvon
TP; Tesit Pit A:Ajger V-Vone Test

uSED - "CASING THEN

Prooohtions Used l401bWt I3O"foo on2 00 Sompler SUMMARY

,face . 01010% Cohes$onless Density Cohesive Consistency Earth Borling

411te 10020%/ 0 10 Loose 0-4 Soft 30 + Hard Rock Co•imn
s 20-30 Med Dense 4-8 M/Stiff Sample .

some 20to350 c 30-0 Dense o8-15 Stiff .. ......



,%W 100 WATER STREET EAST PROVIDENCE. R I

TO Texas Ins Lruments .. ADRESS Attleboro. Mass.

PROJECT NAME ..io-oca Survey • LJ 0LoCArsON Attleboro, Mass.
REPORT SENT TO -_ a . e .......................... I PROJ NO

SAMPLES SENT TO -. A . ... OUR JO6NO 93-184

HOLE NO 3
LINE & STA _

OFFSET __ _

SURF ELEV.
I

I
,PC~utjb fiA'ER IS~A.d

At 31 ofe .4PCr

At

t l.ý e
0

CASING SAMPLER

s/s

300#

CORE BAR

BIT

Dote Tomn

START 12/29/92
COMPLETE 12/29/92
TOTAL HRS.

BORING FOREMAN K. XTTEff-
INSPECTOR
SOILS EN"R.

A'0;

ai

LOCATION OF BO•N' 160 N - 90 E

COsinrg 5Ortpie T, p f .•rws per 6 1 Mosture SOIL IDENTIFICATION8z WI e•s /'fI nS'•Oe e$f Strata SAMPL
t- slow$ Depp"'$ )f on Soensity CRemarks include color, gradation, Type offt Fro- Cc O Chnge soiletc Rock.color,type,condition,hord-6.1 p Frm-1 o _-_ _Ofes Drillingtime, seorms ,and ell:,, No Pe-= F

D 40 24 17
4

12
Gray Brown fine to coarse
SAND & Gravel, trace
boulders & silt2_"4_ D 32 40 37

p,. 45

___ AL

- 4'-6', ...7 L .. 2

- - - - 8

- -

- - -

-i

- - - =

6'

61- A I
Bottom of Boring 6'

N Note: Used 2-7/8"
Sample #1

Used 2-3/8"
Sample #2

Used 1-7/8"
Sample #3

Spoon for

Spoon for

Spoon for

1

2

3

LAI - .A . -I __ Ibm

GROUND SURFACE TO

Sample Type

O-Dry C-Cored W*-Ausod

UP iUnd'sturbed F'PISon

TPTe~st Pt A:Auqct VýVoneTeot

USEDO __ CASING THEN

POpOrhc'IS Used 14ObWt a30"ftolonZ' 00 Sampler

trace ,010% to/ Cornesionless Density Cohesive Consisteincy

,.fle 101020% 0 -tO Loose 0-4 Soft 30 + Hard
10-30 Med Dense 4-8 M/Sthff

some 20o35%/c 30-50 Dense 8-15 Stiff
... 41 IK *1'."a"r %' L A1..I• • I t% .l oJ e I.:ll

SUMMARY
Eoart Borin
Rock Coring
Samples

HOLE NO



lWU WAItx 0lKttl tA)I VIKUVIULt .I . K I

TO Texas Instruments /ADORESS Attleboro, Mass.
PROJACT NAME Radiological Survey !-T.I LOCATiON Attleboro, Mass.
REPORT SENT TO -_ above I PROJ NO

SAMPLES SENTTO_ liTaken at Site IOURJOONO 93-184

HOLE NO 3
LINE I STA.

OFFSET

SURF ELEV. .
I m - l

At _ 3
GROUND WATER OBSERVATIONS

ote ... Ours Type

Size -
H-ic.,mer *t
mom'met Faii

CASING SAMPLER

S/s

_ 3001

CORE BAR

BIT

Dote Timi

START 12/29/92 4
COMPLETE 12/29/92 -_ j
TOTAL MRS

WOlINO FOREMAN K. *T rEa-
INS E.TRSOILS EN0R.

fifte, -.. Houjrs

LOCATION OF BORING 160 N - 90 E

x I Casing Sarnpie Tice Biows per 6" Moisture Strata SOIL IDENTIFICATION SAMP
0- sBlows Oe(oIs of rt~ Sompier Density I I a Remarks include color, grdation, Type of

Fer o Fro 0 of CC F om en Chnnge soil etc Rock-coor, type,conditionhOrd-
too' 0 T 6 -T I C ness,Drilling time, seams and etc No Pen

D 40 24 17
12

21" 4 2-_ D 32 40 37

4'-.6' Q 17 13 1 2
_ _ _68

- -

Gray Brown fine to coarse
SAND & Gravel, trace
boulders & silt

6#
-4--p 1-4-4-

Bottom of Boring 6'

1

2

3

Note: Used 2-7/8" Spoon for
Sample #1

Used 2-3/8" Spoon for
Sample #2

Used 1-7/8" Spoon for
Sample #3

- F_ I I I
A £ I & I0 i 4

15ROUINO SURFACE TO
Sample type

O:Dry CCored *:Nosred
UP: Undlisturbed Piston
TPt Tois Pit A:Augei V:Vone Test

USED - "_._CASING THEN

Proportons Used 140tbWt .30"foil on 2"0 SOmpler
trace 0101 0%/ Comesonless Densty o Coesive Consistency
(,tie '0 1oZO% 0O Loose 0-4 Sot! 30 + Od

1O- -O Mod. Oewmse 4-8 M/Sthft
some 201o35% /C 50-50 Dense 8-15 Stiff

-A IL 6 %A0.4- Kf%ý ,I~. %-- _V

SUMMARY
Eorthizý
Roci Coring
Samples -_

HOLE NO 3



100 WATER STREET EAST PROVIDENCE R i

To Texas Instruments |ADORESS Attleboro, Mass.
PROJECT NAME Radiolo gical S§uvey 9(_-T.LOCATIO, Attleboro, Mass.
REPORT SENT TO aboye .. ... PROJ NO

SAMPLES SENT TO -Taken at Site IOUR JOB NC 93-14 -

hATL L

HOLE NO - 4
LINE 8 STA

OFFSET

SURF ELEV.
,i

-- -- Y -
GROUND vYATER OBSERVATIONS

3'

At

after -IOU's

afle, Poours
Sze D

Horrmer

CASING SAMPLER

S's

s300_#

CORE BAR
Dat T!m

START 12/29/92
COMPLETE 12/29/92
TOTAL HRS
BORING FOREMAN K. a ATTe
INSPECTOGRSOILS ENGR.Foi

LOCATION OF BORING 172.5 N - 85 E ______

Cosing sampie five ,ows pe, 6" Mo-sture Strata SOIL IDENTIFICATION SAMP
Blows Dep"-s of an S~ir'e I Density IRemarks include color, grodation, Type of
pem .ampe I r O r . or Change soielc ROCk,-cOlOr, type,condition,hOrd-
ter From. T r 0-6 6 52L._ __onslv Dress,rihng time, seams andr No Penet-- ~ _ f.o. __ 0__ L. A C ý i, E ...... .l.,e... ....

D 26 63 36
45

2V -41 D 17 20 27
48

4'-6 ' A -A
35

- - - -i

- - -

- -

- -,

- - - -

Brown Gray fine to coarse
SAND & Gravel, trace
boulders & silt

2

3

6'
Bottom of Boring 6'

Note: Used 2-7/8"
Sample #1

Used 2-3/8"
Sample #2

Used 1-7/8"
Sample #3

Spoon for

Spoon for

Spoon for

I I A & I & I I m I t b ~
GROUND "FJRACE TO ___

Sam~ple Type
O:Dry C:Cored *ar.
UP, Urids'lroed *,,,ion
T P; Test Pit A -A~jgi :V -Vne Test

uSEO "CASING THEN

Piooort~ons Used 140lbWt I3O"Folloan2 0CD Somoier SUMMARY

troce 011O0% Cohesonless Density I Cohesive Consistency Eart Ekri O

little 10t020%/o 0O Loose 0-4 Soft 30 + Hard Rock Coriq-
10-30 Aed Dense 4-8 M/Stf Samples

some 200o350/c 30-50 Dense I 8-15 Stiff L , ,



|IUU WAII K )IxtIf tAZII FXUVlUtNLt. X I

TO Texas InsLruments |_OORESS Attleboro, Mass.
PROJECT NAME Radiological Survey @.I Attleboro, Mass.

REPORT SENT TO aboye I PROJ NO

SAMPLES SENTTO Taken at Site .IOURJO6NO 93-184

MOLE NO -A
LINE & STA._____
OFFT ___T

SURF. ELEV.
4 -

GROUt.

At 31

At

ID WATER OBSERVATIONS

aofer -- Hour .t

0f~e,..... -- #ours
Stze 0
H1crmrrr W1

mammtrer 170 1;

ASING SAMPLER

300#
-30's

CORE BAR

BIT

00_. Time
START 12/29/92
COMPLETE 12/29/92
TOTAL HRS
BORING FOREMAN K. ATITFe
INSPECTOR
SOILS ENGR.

LOCATION OF BORING 172.5 N - 85 E ____I__

Casing Sample Twpe Blows per 6" Moisture SOIL IDENTIFICATION
Blow$ Depth$ at on Sample- D SnroO Remarks ,nclude color, gradation, Type of SAMPLE

pr From. T0  ,W From Tp o Cri1hange solletc Rock.color, type, conditon, hard"
- lO.. 0-6 r 6.t2 2-18 c-qoLg, Elev ness,D rilling lime, seams and etc No Pen F

D 261 63 36
45

2'_-4' D 17 20 2748
4'-k 6' 2 46 48

35

- - - aa L.

- - - -

- - - - -

- - - -

- - -i- -

- - -. -

Brown Gray fine to coarse
SAND & Gravel, trace
boulders & silt

1

2-

3-
61
- 4

Noted

Bottom of Boring 6'

Used 2-7/8" Spoon for
Sample #1

Used 2-3/8" Spoon for
Sample #2

Used 1-7/8" Spoon for
Sample #3

7-

N-Mm"

A ~ I I I I I I I A I I -
GROUND SURFACE TO

SomOle Type

OO-y C'Cored *1Aasbed
UP Undfl•utCred PisiOn
TP'TestlPi A-Auger V-VoneTest

USEO _ "CASING THEN

Poeorthons Used 140lb W*. 130"folon 2' 00 Somple(
trace OioiO0 /o COPewonles0n4 DOhly Co esive Consistency

Oilo 10,020% 0 iO Loose 0-4 Soft 30
10-30 Mod Dense o 48 M/Shff

some 20to3% 0- O.en 8-15 Sitif

SUMMARY•

Ear ,• o

Hard Rock Coring
Samples

INOLE No 4



N00 WATER STREET EAST PROVIDENCE. R I

TO Texas Instruments - 1)RSS _ Attleboro. Mass.
PROJECT NAME Rad iologtca Survey_.T.IQ.1OCAl.,0N Attleboro, Mass.

REPORT SENT TO .boye .-.. . PROJ No

SAMPLE S SENT TO Ah..4ktt AJ t-.Itt. OUR JOB NO 93-184

HOLE NO 4
LINE 6 STA

OFFSET

SURF ELEV.
I_____I_

3' I
, 

I , 
==u

rlOu

A -3'
At

40 AA'ER JB0SERVAr,(N5

Orlte

rc-rme, Aft
r1.3mmr~ 10̀ 1.

CASING SAMPIIR

SIL-

______ 300#

CORE BAW
Dote Timt%

START 12/29/92
COMPLETE 12/29/92 -
TOTAL MRS
BORING FOREMAN K. XTAfle
INSPECTOR
SOILS ENGR.

BIT

LOCATION OF BO-RNG - 172.5 N - 85 E =

. ..n' 0otQe TDe Del ,' Mosture S$rota SOIL IDENTIFICATION

Remorks ,mclude color, gradoaIon, Type af SAMPLE

BlOws Oeorr$ O n Sopere, Densty Change soi etc Rock-.coor, t~pe,condition,hord-
H From- From ,T.,_-.6 6O1• 0 " r6 | -12 1 .2 "- 8, Consist Elev 'ess, rltin fhnq h e, $ osoan nd etc No Pon R

D 26 63 36
L~ ~~~ 26 ~I-~-

45
2-4 "T D 17 20 27

48
- -2 46 48

35

- -,-,

- -

- - -

- -1 -

- - - -

- - - -'

Brown Gray fine to coarse
SAND & Gravel, trace
boulders & silt

1

2

3
6'

_____ a - a6- -4

Bottom of Boring 6'

11 Note: Used 2-7/8"
Sample #1

Used 2-3/8"
Sample #2

Used 1-7/8"
Sample #3

Spoon for

Spoon for

Spoon for

I ____ I ____ I ______ I _____ I ________ I A ____________________________________ __ El

GROUND SURFACE TO

DO;y C:Cored W:-oh~ed

UPI UAflsututbtO Piston
TP2Tq.%9 Pvt A:Ajqec VVo;%eTest

USED _''CASING THEN

Proportions ULed 4OfbWtf a30"foIl on2 'O Somoler SUMMARY

trace 0t010/o CO*3es*onjlss Denoty Cohe1ve ConsiStuncy Eor0h Boiling

'tile a101tO;0 010 Loose 0-4 Soft 30 - Hold ROCk Coring
o10-0 Med Dense 4-8 M/Shtf Samplesiii

some ZOIo55% 30-50 Dense 8-15 Staf f n r 4



- WW .- 116 JBRKL EA3, r JVIUtN1_t K I

TO !exas instruments IADDRESS -Attleboro, Mass.
PROJECT NAME Radiolojica 1Sucrvey TIOCAON ttleboro ass.
REPORT SENT TO _ ____.... -b___ I... . . JPROJ NO
SAMPLES SENT TO Te_,_L.W ._.._.. 1OURJOBNO• 93-184

HOLE NO. 5
LINE & STA.

OFFSET

SURF ELEV.

GROUNO RATER OBSERVATIONS CASING SAMPLER COmE BAR
START 12/29/92

At 3@ Ofl•e r.... ,1cuS rLLe S/S COMPLE TE 12/29/92

Sze D * TOTAL MRS. K. ATiei
At _;fer ....... Hours SOR,•e, At 300# BIT ING FOREMAN

At ~ er .Hnrs ic~~e'*1 _____ 00#BIT INSPECTOR
znp•,e, ril3 SOL5 EGR.

LOCATION OF BORING 175 N -90 E _

Casing br"ple J Tpe Bows per 6' Mosture Strato SOIL IDENTIFICATIONx oap D Sit l Remarks include color, gradoaton, Type ofI slows Deorms of O S.rr-pe, Density Change sol etc ROCM.CoIor,typ*,condlhon~hord-( eo 6o T ofl C L Rock- nr t•psS gt e, seaOondie t hardper• Fro -6 To S.emple•, nest, Drilling time, scorns and etc ore

l 18 22 22
4. - -

20
Brown Gray fine to coarse
SAND & Gravel, trace silt
& boulders

I-

2_1S

- - - -r

4,
-4. 4 I-i-

Bottom of Boring 4'

Used 2-3/8" Spoon for
Sample #1

Used 1-7/8" Spoon for
Sample #2

i Note:

wý

~I ~t I~ ~ai - I - I ____ 1 - * I - I -

GROUND SURFACE TO___
Sample i7spt

D-Ory C-Cored :ord

UP: Undistwit bd vision
YP'l@!t Psi AýAjgei V-VoreTqst

uSED ___ "CASING THEN
ProoOrtsons Used 14I0W1 a30foIIon2 0D Sampler SUMAM

trace OtotO/% Cohesionless Density cohesive Consissencyi Erth rO•n

little Oo10/% 0)10 Loose 0-4 Soft 30+ Hard Rock Coring
0 -30 Mod Dense 4-8 M/Stiff Sarotes .

Zo'05o35/ 30-5" Dense 8-1 Stf f
Ansi A Vto AA)(/ . JI " & .. laftas 1K -% ue.Cas HoLr No q



IUv 10A3 t vR•.JVIUCItN.,C K I

Texas InstrumentsAORESS Attleboro, Mass.
PROJACT NAMER"K-O-0-f- SurvI."- -- VI•.'LOCATION Attleboro, Mass.

REPORT SENT TO __ .9 . . ....... . PROJ NO
SAMPLE S SENT TO.. IakezLALie. . I OUR JOU0NO 93-184

HOLE NO 5

LINE & STA. _

OFFSET -- I.

- .

----- ----- ~ .- - I
r,~jNJCJ WERtJ 7,8SEVAr;ONS

31At ..

A t .. . . . .

Ote Mlours

Hamme~r rlii

CASING SAMPLER

S/s

______ 300#

CORE BAR

BiT

Dort TI Me

START 12/29/92 4

COMPLETE 12/29/92 -
TOTAL HRS.
WORING FOR!EMAN K. Kr±±en-
INSPECTOR
SOILS E.•R.

LOCATION OF BORING 175 N - 90 E -

x Casing 5p fviipe 9B1'c, Der FC ' Moisture StrOaO SOIL IDENTIFICATION SAMP
I- Blow$ Oeoll'% of on S'IDensilF Remarks include colotgradottion, Type of&1 s Dro , o OSor , ie oensriy Change soil etc Rock.-colOr, type,condition,hard.ofoo From r6 toj S8 CFrom T rn otDe, Fom -To Sn.le5 ý6 ' r ,- 2t ~ns~ ~ ness, Dr'illng time, seams and elt o e

6 121- .2... ..... .... E... . •

D 18 22 22
20

Brown Gray fine to coarse
SAND & Gravel, trace silt
& boulders

- '- ' , - -1 -4 1

- - - - 8

-.- -,

- - -

9~ I

Note:

4'
Bottom of Boring 4'

Used 2 - 3 / 8 " Spoon for
Sample #1

Used 1-7/8" Spoon for
Sample #2

I II

I'

S .~ I ______ & - & - & - I - & in1 S I - S U -
GROUND SURFACE TO ___

Sample Type
6sDiY C-Cored W '.
UP' Ufld-sturbed P~~

TP1 Tes, Pi A!Ajiqcf V-.VoneTest
UIT:udalaa t r..i,

USED - "CASING THEN W

Piopoftlons Used 140Ob WI 3iOt"foll On 2' 0D Somoler SUMMARY
troce 01010/% Cohesionless Density Cohesive Consistency EOrth •••ing
iitte 1 0O 20O/a 0 10 Loose 0 4 Soft 30 + Mord Rock Coring1o11 20103020 10-30 Med Dense 4-8 M/Shiff Sompts . -C
sorni O % 30-50 Dense 8-15 Stiff
and 35to500% 50 + Verv Den%& "I-An v-Iq,,,f HOLE NO 5



1W UVAYIK l1KC91 CA3I VKUI|VIUtMli... K I

TO Texas Instruments ADDRESS Attleboro, Mass.

PROJECT NAME Radiological Survey._ T.I OCArION Attleboro, Mass.
REPORT SENT TO -. abo.Q .... - PROJ NO

SAMPLES SENT TO Taken at Site ... IOURJOBNO 9-32-18

HOLE NO 5
LINE & STA.

OFFSET __

SURF ELEV
! A

AI--

GROUNO NATER OBSERVATIONS

-of t -..- HourS

otter-_ ..- flours
S-ze 0
ric.Imer

Hm~r-!eir

CASING SAMPLER

s_L/
*

3001
300"

CORE BAR

BIT

Do0 e Ti m__e
START 12/29/92
COMPLETE 12/29/92
TOTAL HRS

BORING FOREMjAN K. ATlen
INSPECTOR
SOILS ENGR.

*I

r*ollI

SOIL IDENTIFICATION SAMA
Remarks include color, gradatIon, Type of
soil etc Rock. color, type, condition, hard-
ness,D Drlling time, seams and etc No Pen

Brown Gray fine to coarse
SAND & Gravel, trace silt
& boulders 6L

Bottom of Boring 4'

Used 2-3/8" Spoon for
Sample #1

Used 1-7/8" Spoon for
Sample #2

- . a * . - . -

1JKOUNO SURFACE TO______
Soniple Type

D'57Y C'Cored W:j~osn,.?
UP, Un'dituMb*d pislon
TP, Te itt Pi I A -Auger V :Van* Test

USED _ "CASING.i THEN

Peoportions Used 1401bWI., £O0"follon 2 0D Sampler SUMMARY

trace 0 010% Cohesionless Densilly Cohesive Consisency Earth Boir-n '

hilli, 101020% 0.10 Loose 0-4 Soft 30 + Hard Rock Coting
io Me0 fid. Dense 4-8 M/Stiff Samples

some 201035% 50-50 Dense 8-15 Stiff
nnd 3stosOld,, " 4 iir fl.rnne• I i i u-€iii HOLE NO



100 WATER STREET EAST PROVIDENCE. R I

TO Texas Instruments /- ADDRESS Attleboro, Mass.
PR•OECT NAME Rdooica Survey.(I T.I LOCATO Attleboro, Mass.
REPORT SENT TO .__ _ i.oy..e ..-..... . I PROJ NO

SAPLES SENT TO __ ,JL L13- - .. - I OUR JOBNO 93-184

DATE
HOLE NO 6

LINE & STA

OFFSET

SURF ELEV.
i - i i i -

At 3

ýACJNC) NATER 08SERVATIONS

after - -Plw Ifre
S~ze D

Hmmer~C Foli

CASING SAMPLER

ss_ _

300#

CORE BAR
START 12/29/92
COMPLETE 12/29/92
TOTAL HRS

BORING FOREMAN K. XTT~u
INSPECTOR
SOILS ENGR.

"Ours BIT

LOCATION OF BORING 180 N - 100 E iinii__ ii

z Casing "-D i•leOC" [ *% .e' 6' Mosture Slrolo SOIL IDENTIFICATION SAMP
Remarks ncludce coIor, gradation, Type of

0 o. , I D ,- [ ° I on s,., oensI, y C,,onge Soi,,ec RoC..cor,, ype,,coniotion,hoard.pO I Ftarom - Fo C or
fool 0- 61 . ' -_- 2 2 C.on__ ,. __ _ . v .D..... .. .. lli.ng time, , ears a d e

D 42 36 40
64

2 ' D 20 25 30

V'-6'1L 25 36 34
_ _ 30

- -

- - -

__I--

Black Gray fine to coarse
SAND & Gravel, trace
boulders & silt

1.

I

Bottom of Boring 6'

Note: Used 2-7/8"
Sample #1

Used 2-3/8"
Sample #2

Used 1-7/8"
Sample #3

Spoon for

Spoon for

Spoon for

I l.......E.....L...~I 11 I - mm
GROUND SURFACE TO ___

Sample TEPe
O-Ory C--Cored *~i.

UP: Undisturbed Vision
TPtTe4tPiI A7Auger V;VnmeTest

USED - .CASING THEN low

Prop tsons Used 1401b Wl • a 30"foil on 2' 0 D So'mpler e5 ,,MARY
troce tolo0/o COhlesonless Density Cohesive ConsistenCy Earth Boring
little IOto2O/ 0.10 Loose 0-4 Soft 30 + Hard Rocm Coring

110-30 Med Densei 4-8 M/Shiff Samplei --=
some 001o35°/c 30-50 Dense 1 8-15 Siff fI u P%. L ,,,



W100 WATER STREET EAST PROVIDENCE.'R I

To Texas Instruments /ADDRESS Attleboro, Mass.
POOJECT NAME Radiological S yurelILOC ATION Attleboro. Mass.
REPORT SENT TO above .I. PROJ NO
SAMPLES SENT TO Taken at St .OURJOBNO 93-184

DATE
HOLE NO 6
LINE G STA.

OFFSET

SURF ELEV.
.m ........... II

SPOUJO RATER OBSERVATIONS

A 3

At

Oliver Plot'rs

alfef- -Hours
S'ze D
ric-irrer

plarrimer

CASING SAMPLER

-s/S

3000

CORE BAR

BIT

Dole- Tm.

START 12/29/92 a
COMPLETE 12/29/92 -
TOTAL MRS.
BORING FOREMAN K. ZTIeW
INSPECTOR
SOILS ENGR.

*1
ro1 ,

LOCATION OF BORING 180 N - 100 E _

Casing Somple Type Bows per 6" Moisture S11010 SOIL IDENTIFICATION SAMPLE
Blows Downs of Ion Smt DnsiRemarks include Color, gradation, Type of

PCL From- OFCringe soil etc Rock color,typecondition, hard*De From -6 To-- Ff" rr2 8 T i E-ev ness, Driling lime, seams and eI No Pen RI
loo 0- 1~ 6-- =21 =ossl E

D 142 36 40
r~ 1-T-64w

2_4_ D 20 25 30

-L 27...L 5.L 3-"6 tD 23 36 34
~30

- a - -

Black Gray fine to coarse
SAND & Gravel, trace
boulders & silt

1

2

3

6'
~6.~~

k Note:

Bottom of Boring 6'

Used 2-7/8" Spoon for
Sample #1

Used 2-3/8" Spoon for
Sample #2

Used 1-7/8" Spoon for
Sample #3

-4
a a-a-.--.-

a a-a-.-..-

. - S - I - I -

9

-. b-4-11

~-p S - S - I - I -

- ~ Iz I I ~. - £ m- - * * - urn.
GROUND SURFACE TO

Sawple Type
OK'iry CcCored W*'/osamed
UPt Undisturbed PISton

TP, Toet Pi AlAuger V;Vone Tesl

USED "'CASING THEN

Proportions Used 1401b WI. 30"foil on 2'00 Sampler SUMMARY t
trace 01010% Co"iesionless Density Cohesive Consistency Earth B'r "6

1i,,1e 1o0oo20% 0-10 Loose 0-4 Soft 30 + Hard ROCk Coring
IS-0/ 0 Md Deonse 4.8 M/Sthff Samples - .

some 20t035% 30-50 Dense 8-15 Stiff I ... - .. -



100 WATER STREET EAST PROVIDENCE. R I

TO Texas Instruments |ADDRESS Attleboro. Mass.
PROJECT NAME Radiological Survey @ TI.IoCAToN Attleboro. Mass.

REPORT SENT TO . . k._•-. j PROJ NO

SAMPLES SENT TO Ta keN T-O - 1 OURJOBNO 93-184

DATE

HOLE NO 6
LINE 6 STA. __

OFFSET

SURF. ELEv.
Ii

IY
GR~'tiND OVATER OIBSERVATICAIS

At 3'

At

after Houis
vcr,1e

51e, U
r4c-im'er Aft
Hammnrer Fall

CASING SAMPLER

S's

300#

CORE BAR

BIT

ADte Time

START 12/29/92 _
COMPLETE 12/29/92 t:
TOTAL MRS.

BORING FOREMAN K. ATTWtN
INSPECTORSOIL.S ENGR.

LOCATION OF BORING 180 N -_100 E

COsing Sample Type tiow$ per 6" Moisture Str0ta SOIL IDENTIFICATION
slBow% Depims oft on Sorrpier De sity o Remarks include colorgradation, Type of SAMPLE

perw F l am O Torr TO or Change soil etc. Rock.Color, type,condition, hord-
loo From0e 5064 r- 9 - 12 L C-oosilt Etev nessl•Drifing time, seams and etc No Pen R!_ _ __ ___ ___Ot__ __-_ _____ - =

D 42 -36 40
64

Black Gray fine to coarse
SAND & Gravel, trace
boulders & silt21"-4 D 20 25 30

' ' 27

- 1-6' ,, 25 36 34
30

- - - -

- - -|

-II-I-[

2

3-

24 UP

6t
6# .

-I 4

Bottom of Boring 6'

tr Note: Used 2-7/8"
Sample #1

Used 2-3/8"
Sample #2

Used 1-7/8"
Sample #3

Spoon for

Spoon for

Spoon for

I ~ b ____________h- d. b ~-. I h I

GROUND SURFACE TO - -

0201Y C-Cored *I-Nasr"eed
UP" U"Ietsurbod Piston
TP'TosltPil ArAuger V--VaneTtst

USED _"CASING THEN

Proportions Used 1401b Wt. a 30"folf on 2-0 0 Sameer
troee 01010% Cohestonless Density Cohesive Consistefcy
tittle 101020% 0'10 LooseI 0-4 Soft 30 + Hardsome IOIOZO/c, 10-30 Med Dense 4-8 M/Stiff
sofle3 2 Oo 3 5 °€ 30-50 Dense 1 8-15 Stiff !L

SUMMARY ,
Earh Boring
Rock Coring.
Samples _2

.. ie•i c: IL A' ;



F. P-.

At

.Y.-D

Hammner Foil

300# BIT

TTLMRS.
WORING FOREMAN K. XTrTF-
ItGPEITOR

SAMPLE

o Pen Rec

24" -

24'
40

LOCATION OF BORING 151 N - 95 E _____________ ____

S Casirgq 5r(?Iple Type slows per 6 moisture Sto ~SOIL IDENTIFICATIONStratacud oorgootoTyea SAMPLE
Q. Bos DeDIP'S of on Somnpiu' Density Chn e mak s i nclude o lk. o r,typrondaionl Tpeofl~~d

Pr From~ -o sornpe FromI TO or =hne siecRc clr ye odtohr

00 0 o. 6 ]' rTh 6? I 12'12- 2 q18 i - E I e, ness, Drillng time, seamns and etc N e e

D 12 1 12 118

- -- -- --

. 21 "41 D 18 16 1

41-61 L 15 18
r 21

- -' ---

- - -

Brown fine to coarse SAND,
some fine to coarse gravel,
trace silt & boulders

I Z4 I.

- ~9 I-I-I--

Bottom of Boring 6'

* Note: Used 2-7/8" Spoon for
Sample #1

Used 2-3/8" Spoon for
Sample #2

Used 1-7/8" Spoon for1

Sample #3

U

I



'q . 1W VvAlg 3x l* CAu31 -K•aV1UU rNi_. K I

TO Texas Instruments 1ADORESS Attleboro. Mass.
Vft CT NAME Radiologica SIuveyr @TI_•o cAQhON Attleboro. Mass.
REPORT SENt TOab-.2 e. _• No-
SAMPLES SENT TO Tak2en #t L , 1, OUR JO NO 93184

H4OLENO 1
SLINE 8 STA._____

OFFSET_______

StOW. ELEV..

GROUND RAT ER OBSEOVAT ION\S

-~4' allefr - r-- '

offer_._
D

M~ry~r.~P ~oI

CASING SAMPLER

S/S

______ 300# BIT

CORE BAR
2M Ym

START 12/L301.22-
COMPLETE .12L1Q2...I
TOV'AL M4RS.

WOING FOACMAN K. XITr!ff
weSPEC roA __ __
SOL$ EwNG.

LOCATION OF BORING 210 N - 150 E

Csing Tye p Moisture StrR SOIL IDENTIFICATION • . "
' Blow$ Oeprnts Of on S'ORemorks include colorgradoton, Type of

o Fom-y o7 OSr r, ensi ty Change sot elc Rocm.color, typecondition,hord-per From- ro 0T 6 F- C"onst Flev ness,Drllng time, seams ond et No Pen R
. o f _ 0--- 12 2 1 on it E

D 1 3 25
4-4 -~-- I -4

29
Brown Gray fine to coarse
SAND & Gravel, trace
boulders & silt1 2'-4' D 37 11 11

8

L- - -

- . -

- - -,

- - -

6'
- ______________6#_______

Bottom of Boring 6'

Note: Used 2-7/8"
Sample *1

Used 2-3/8"
Sample #2

Used 1-7/8"
Sample #3

Spoon for

Spoon for

Spoon for

1

2

411

4'

4'

-- & I - ~ ____A-.........~. L - I I I -
GlROuNo SURFACE TO___

Ol0 vy C-Cored Wvtohfs~d
UP--Undisturbetd Pison
tPxT*#t it~ A:Avqer V~.-oeteTast

uSED CASING THEN
Proportions Used i14OlbIW I30"fil on 2' 0 D Smplter

trace OtojO°/o Cortesionless Density Cotesive Consistency
'11i1e i10o0 0/o 0 0 Loose 0-4 Soft 30 +

JO-30 Mod Dense 4-8 M/Shitf
some 20to35% ~0-W0 0ense 6-15 Stiff
,",r' 3s o.s9Oy,. An 4 Vertv 0ent.i i'-%t V-qliI.

SUMMARY
EarthBoing

HOrd Rock Coring
Somples

MHOLE NO II



,%W 100 WATER STREET EAST PROVIDENCE R I

TO Texas Instruments /ADORESS Attleboro. Mass.

RPOTE$T NA TO ..... .LOCAION Attleboro, Mass.

REPOR-.. SETT kge -PROJ NO -

SAMPLES SENT To T4k1nLAL"itSI- I OUR JoeNo .23-184___

W%1d1

HOLE NO - 12
LINE S STA. -
OF FSET

SURF ELEV ......U
- a _i

rRCV~k4JO NVATEN OSERVATiONS

At 4

At
'afe 5 ze, D

H4c-eer Aft

Hanmmer roQi

CASING SAMPtER

S•S

_____ Too-#

CORE BAR
01111,11e

START l2/30/92
COMPLETE 12/30/92
TOTAL HRS

tRING FOREMAN K. TK

SOILS ENIGA

LOC-ATI'ON OF BORING 200 N -100 E____

x Cosirg Sample 9'e - OWs Per 6" MO-ture iaoSi~IETFCTO

pera eos a a~' ev fy Ir arki s 'ncludil Color, gradation, Type of SM L
a. ~ , From -- t: Lamp o -mne soil erc Rock-color,t'yoo.condition, hard-

toot~~ nes Drlin imsem adet o e

D 14 22 15

2#-4tD 7 3. 3

- 4'-6# 7 "7 8
1 04

"- -'

- --

- ma eS~

Brown Gray fine to coarse
SAND & Gravel, trace
boulders & silt

Gray fine to coarse SAND,
trace of silt

1

24,
61

Bottom of Boriiug 6'

Note: Used 2-7/8"
Sample #1

Used 2-3/8"
Sample #2

Used 1-7/8"
Sample #3

Spoon for

Spoon for

Spoon for

- I -- i I - * - - a - I I w~ U . - . -
GROUND SURFACE TO___

Samrple Ip!
0-Dry C:Cored *:X0%hJM
UP: -Uldislturbd Pito

TP* testllPia A-AoQe V:-Vw*osgt

I USED _"CASING THi.EN
Proporr.ons Used 1401bWt a3"O-oion2 00 Sampler SUMMAPY

trace 01010% Coes omess Denisiy " Cohesive Consistercy Earth aoZr _
littii 1Ota20% 0 '0 Loose | 0-4 Soft 30 + Hord Rock Coring

some 20to3?c 0-500 Mod Dense 4"8 M/Stiff samples
O/ 0-50 Dense 8-1'5 Stifu#1 H jA 1



To Texas Instruments /ADDRESS Attleboro. Mass.
OOJECT NAME Radiologi~cal...Survey_..i.e•.__• OAON Attleboro, Mass.

REPORTSENTTO b_.b_• _ .......... I PRO, NO

SAMPLES SENT TO Taken at Site_ ___ OUR JO NO 93-184 ,.

HOLE NO 12

LINE S STA
OFFSET

SURF ELEV.
- h

GROUND NATER OOSERVATICI-S

A,.. 4'__ - -- 0~I% type

5*.1e 0

aMotmer Fail

CASING SAMPLER

300#
301"

CORE BAR

BIT

Dote Timg

START 12/30/92
COMPLETE 12/30/92 -
TOTAL MRS.
OMING FOREMAN K. ATIFn-

INSPECTOR
SOILS ENG&R.

' •__ __ _ _ _ __ _ _ _ __ _ _ _ I " | i

LOCATION OF BORING 200 N - 100E

Casing Sample ripe BOows per 6" Moisture Strata SOIL IDENTIFICATION SAMPLI
slows Deol$s of On Somtpler Remarks include color, gradohton, Type of

per Frome- To slye From o Change soil etc Rock-color, type,condition,hard-
loot J-61'2 6 2L C onSi- t Iv ess, Drilling time, seams ondec No Pen

D 14 22 15
16

- -- D 7 3
7

S41-61 ,D7 7 _8

- - - -

- -

Brown Gray fine to coarse
SAND & Gravel, trace
boulders & silt

Gray fine to coarse SAND,
trace of silt

1

3-
6'

Bottom of Boring 6'

Note: Used 2-7/8"
Sample #1

Used 2-3/8"
Sample #2

Used 1-7/8"
Sample #3

Spoon for

Spoon for

Spoon for

-1111111P Wh_ 1 - A - II*
w GIROUNO, SuRFACE TO

O.-Ouy C;Cored *-:Nosned
UP: Unflutitubed ONsion
TPt Telit ~it A -Avge# V.Von* Test
UTz kldistur bild Thinwall

uSED - -"CASING THEN

Poporuons Used 14O*WI-x3*O'tollon2 0D Sampler SUMMARY:,

troce Ob,0o%/o Cohosionlss Dony Connive Consistehc Eaht Boreq
little iOto2O% 0 10 Loose 0-4 Soft 30 +. Hard Rock Coring
some ZOto35°/c 1O-30 Mod Dense 4-8 M/Stiff Sample$

50-50 Dense 8-15 Stift
and 35 to 5O0 %1 t10+ Very Dense 15-30 V-Stilt HOLE NO 12



100 WATER STREET EAST PROVIDENCE R I

TO Texas Instruments -40DRESS Attleboro, Mass.
PRIOJECT NAME Radiololticaa. Survey.I. LOCAThON - Attleboro, Mass.
REPORT SENT TO . _. I pOj NO
@AuDbire EfNTTO Taken at Site I ,oin 3-1R

V-4 I L.

HOLE NO 12
LINE & STA

OFFSET

SURF ILE
.....-.--- I- Oats Timej

GrrAut0 ,NATER OBSERVATIONS CASING SAMPLER CORE BAR 4' START 12/30/92
ofWu Hours Type SIS COMPLETE 12/30/92 _ j

Sze 0 * TOTAL MRS.
A -()# "WORN FOREMAN K.A t ofe, _ .. . ....- qoufs Hcrre, Wt 30 11 BI T INSPECOR

H___e_ Foil0 SOILS EN .

LOCATION OF BORING 200 N - 100 E_
Cosing Sample rop@ .lows per 6" Mosture Strota SOIL IDENTIFICATION SAMPLE- BeOwS DeOts ot on So"p'er Remarks ,nClude colOr, gradation, Type of

Feom- Tf Cnange sol etc Rock-CoIor, type, condolion, hord-lOOt . . _ 0"-6 f6-12 F.2 -'To CSonSt Elev nes, Drifing time, seams and .tc No.Pen R

D 14 22 15
16

2_-4' D W 7 3 3

,• -',D 7. 7 8
• 14

_ _! , , ~ ~

- ~ ~

- - - -u

- - .- -

- - -

Brown Gray fine to coatse
SAND & Gravel, trace
boulders & silt

Gray fine to coarse SAND,
trace of silt

2

6'
Bottom of Boring 6'

Note: Used 2-7/8"
Sample #1

Used 2-3/8"
Sample #2

Used 1-7/8"
Sample #3

Spoon for

Spoon for

Spoon for

A I ____ I ____ L _____ I _____ i I ___________________________________ i * ~IE

GROUND SURFACE TO___

Sample Type
D--ry C--Cored :ar.
UP-LUndist,,prbed Piston
TP: Te.t P't A-Avger 4;'Vane Tqs1

USED - -'CASING THEN _11=1111

Proooritons Used 1 40OWf s 3-OfoI on 2•OD Sampler SUMMARY6 ,

trace 0,010% Cohesionless Density Cohesive Consistency Earth B --n "

lire 101020% 0 10 LOOSe * 0-4 Soft 30 * HOrd Rock Coring
so-e 10350/c 10-30 Med Dense 4-8 M/S1',I Somples
soine ZO'o35%°/c 30-50 Dense i 8-15 Stiff

!?..... .I .- ~ .-. -.. IWniF 0 12



WVW WAIIN tilttI tAiI IKUVIL)tNF•t R I

To Texas Instruments ... .. ADDRESS Attleboro, Mass.
PfOACT NAME _RadiLogoca, $turvy.__yiILoLCATION Attleboro, Ma. .

CPOK T SENT TO ___ -b- o-I PROJ NO

SAMPLES SENT TO_- I OUR JOS NO 93-184

NO.1E NO. Af
LiIE & STA.
OFFSET

am. ELEV.
-UI

GROUND WATER OBSERVATIONS

31M_ otter Hrours

CASING SAMPLER CORE BAR

Stze D
MC.-neref *t

Hammer Faji

IBI

At after.- - - HoUrl BIT

STA11T 12430492
COMPUETE 12/30/92-
TOTAL ""1.

#SPECTOR
i___ -i i

LOCATION OF BORINQ Approx. 5' South of Original Location

Casing Sample Tpe Siows De, 6" Moisture Strata SOIL IDENTIFICATION SAMPLE
Slows Depths of on Sornp.r I Density Remarks include Color,gradations Type of

LF, 1 , . o Change soilelc Rock,-COl, typeCOadilionl,hard-per From-To -Fi r - 23 ,2-1 Conrs v ness,riling time, seams and etc No Pen R
___,_ 6... . .. 2 . .. . . i'riv t1 u

r- -

-

I - - -

i -ii-

-I

(No Sampling Required)

Replaced Observation Well

Drove casing to 15' &
cleaned out

15'
-I 0 I-,-.-

Bottom of Boring 15'

Installed Observation
Well at 15'

10' Slotted - 5' Solid

2" PVC with Plug

2 Bags of Ottawa Sand

10 lbs. of Bentonite

One small Road Box

Note: Grouted old Well

ml - I S I & I I AmamU
GROUND SURFACE TO

Sompie T yp
0D.iy C.,Cored W-tio~hmd
UjP: Vn6%tsbed Piston
TP' TeI? Pit A-Aoger V-Vmwne Tl

USED "CASING THEN

Pfopofi,ons Used 140O Wt a-•30"follon2'"O Sao e SUMM A A
t'ace 01010% COhesioe4ee Densi ty Coheve COnsiency Earth g
ktill IO0ozO% 0-10 Loose 0-4 Soft 30 + HOrd Rock CoTin

.e ... 0-30 Mod Dern 4-8 M/Sftf Sa,,ples _
3o" 2to 0-50 o.2fse S-15 Stiff



TO TeO1 a InstrKmIant5 .ADORESS Attleboro, Mass.
PMOXCT NAME ~dio1O2ic 1IVSr6ypT.I ALOCATiON Attleboro, Mass.
REPOT SENT TO _PROJ No
SAMPLES SENTTO . nonI OURAJOSNO 93-184

HOL. NO

LINE & STA.

GROUND

_3

At

WATER OBSERVATIONJS

of ter -_ H~ours

af Ier..--Hours

CASING SAMPLER CORE BAR

Sice 0
Hcrnmer Wt
Hammere Fall

HW

BIT

START 121012 -

COMPLETE 12/30/92 -

TOTAL HRI.
oRiNG FOREMA K. All en

INSPECTORS~LS E.NG.,
. . . .E N&

LOCATION OF BORING Approx. 5' South of Original Location

a Coing Sample Typo Blows per 6" Mo.isure Simla SOIL DENTIFICATION SAMPLE
Blows Deaths of onsampler iyRemarks include color, gradotion, Type of06 ows From- O O n Somp1 Density Caonge soe erc Rock-.cOW type, ,cOndition,hard-per From6- To o " -- 8 eFnsit mv nessDrilmq fmei, Seoas ondete No Pen Rt(loot| _' Lý ' . "t C9,'•

- -

- - -

.- - -

- n - -i

-..-.- -,

-,-

(No Sampling Required)

Replaced Observation Well

Drove casing to 15' &
cleaned out

15'
- I. a

Bottom of Boring 15'

Installed Observation
Well at 15'

10' Slotted - 5' Solid

2" PVC with Plug

2 Bags of Ottawa Sand

10 lbs. of Bentonite

One small Road Box

Note: Grouted old Well

* 1* * - ~ mE mummi I I I - U I -
GROUND SURFACE TO

Di0ri C-Cored *m/samsad
UJP' Udigturtped Piston
TPt Teti Pit A!Aoegor /V:VwwTest

USED - -" CASING THEN M_______________

Proportion% Used 1401b Wt. a 30' fall on 2' 0 0 Sompiet A
thoce 01010% Coiiseriless Dienalify Cohwves Canesketncy Earth on flq
kiliti 1 to0`)oZ 0-10 Looti 0-4 Soft 30 + Hard Rock Coring

sove 013 10t-.30 M*d Dense 4-68 M/Sfiff Sanpieff
sornt 2105% 30-0 Dese. 8-15 Stif f

ond 35'3oSO% 15 Vrv D.',so 15-30 V-Stiff rHOLLE NOOW-0



TO Texas Instruments ADDRESS Attleboro. Mass.

11O, 1CTr tt Rdi4IoIgjcal _Su!•ey_( T-jIILOCAriON Attleboro, Mass.
. REPORT SENT TO - o PROJ NO

SAMPLES SENT TO _n_ _____ OUR JO#NO 93-184

HOLE NO WW-.

UNE & STA. _

OFFSET __

SUPRU ELEv.
I I

II I II i i IY
GRCOUND

All __31

At

WATER OBSERVAT()PjS CASING SAMPLER CORE OAR

S~te V)
riC-tmo! *t

Horrmer Fall

HW
4"1

3000-I&!!-'after .... - _ ours BIT

START 12/30/92 .

COMPETE 12/30/92 _ Pj

TOTAL MRS.
10S111 FOREMAN K. AT. .

SOUS EJR.

LOCATION OF BORING Approx. 5' South of Original Location ._i

X T Casing Sample t'vpe Bsows oef 6" Mosture StroaO SOIL IDENTIFICATION SAMPI E
Blow.s Dept is of I on Soie I Density CRemorks include color, gradation, Type of

per From - o I j soiletc Roc•-color, type,c•ndion, hard

___ ...a C-61 o . , s lt e ness, Drillinmg tIme, seoms and etc No 1 Pen
- ::I :n 4:n

1

II- -

-,---

-,-,- -_ .

15'
is I

Bottom of Boring 15'

Installed Observation
Well at 15'

10' Slotted - 5' Solid

2" PVC vith Plug

2 Bags of Ottawa Sand

10 lbs. of Bentonite

One small Road Box

Note: Grouted old Well

(No Sampling Required)

Replaced Observation Well

Drove casing to 150 &
cleaned out

A dki I m II -
w GROUND "UFACE TO ___

$ONO*e YYP
D!Ory C:Cortd IN:Aov-!d
UPzUndistuitptt Piston

TPaTeimit Pu -Ayqer V:VwneTsst
UTSUndisturbd*d Thiflwaii

USED - "CASING THEN
Proportionh Used l401bWt.%3O foIlon2'00 Somprsr SUMMARY
'race 01010% C&*hnesioso Density Cohesnive Con~sisency Earth " 12.
111,e 101OZO/20 010 Loose 0-4 Soft 30 + Hard Roc* Coting

10-50 Mid Dense 4-8 MI/Stlff Sompe_
sOm. ZOto35% 30-50 Dense S-IS Stiff
and 35t050°b 50+ very Dense 15-30 V-Stiff HILE NO (M-l



WV I¶JU t W ý'xtcqgg tAll VUVIUtINd-t l I

TO Texas Inhtruments. ADRS Attleboro, Mas
PROJECT NAME _M40191 0..at Srvey (TJI OCATION Attleboro, Mass.
RIEPORT SENT To -_ --------- PROJ NO
SAMPLES SENT TO n~U_ _OUR JOSNO 93-184

"ME. NO

LINE S STA.
OFFSE T
SIM. [ELV...........U

GROUND tWATER OBSERVATIONS CASING SAMPLER CVRE BAR -2//L Tm

Al 3V offer Houtg rre START 12/31/92

o,,s_ COMP.ET1 12/31/92 _
ASe D 4" TOTAL MRS.OWING FORMNt lK.A]e

Al after ..... Hour% HCcmr *1 3099 BIT ORIN fOA
Ha,, omr 2Fail~J ./q

LOCATION OF BORING 4' South of Orj&Lna1 Location i

Casing Somple Tte BSdw% pet 6" Moisture Strata SOIL IDENTIFICATION SAMPLE
Clowsnq eo of on Sampler IRemorks include COlor, gradation, Type of

pBlS 7eOCS fO ,ens.Iy Caonge soiletc Rock-color, type,conditiOn, hard -
Cie From- To 5o0"'e L " 6 - _ _ " ns.t ,ev ness, Driinmg time, searns and etc No Pen R

1001;9-6 r____6_ -2 1 .218S C~jj_______

?~1~t~-~~~

-.

-p

-p

-~~~ -I-I-

(No Sampling Required)

Drove casing to 12.5'

& cleaned out

- -- --

- -- ~

- -- --

- -- --

- inmin

- - . -

Bottom of Boring 12.5'

Installed Observation
Well at 12.5'

10' Slotted - 2.5' Solid

2" PVC with Plug

2 Bags of Ottawa Sand

25 lbs. of Bentonite

One small Road Box

II 

I

12.5'
77

i i I I
mini I I I I I I -~ I I 3-rn **

jRWOUN SURFACE TO___
Savote I VPe

OtDry C:Cared *:Ato~imd
UP -Unidislur be Piston
TPtT@eI Pi A,,Aqqet V-4nerosi

USED - "CASING THEN
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EPORT SENT TO _____ _ah 1 I PROJ No

QAJMl IFS SENT O nnlt* e In,a MAN So 93-184

DATX
I4OLE NO.~

OFFSET _______

GPOIND WAtER OBSERVATIONS CASING SAMPLER CORE WAAM

START 12/31/92
At 4t+ afot . ouEs Type TE 12/31/92

Sze D 41' TOTAL MRS.
DOMING FOREMAN K. AliZ.n

At ofter . .. _ ou Hours 1icrm tr *1 302 t BIT Ie SPEIC TR

Hommer FoiI S24OL SIS ENGA.

Deep Well

SOIL IDENTIFICATION
Remarks include color, radoation, Type of
soil tC Rock -color, type, condition, hard -
ness, Driling time, seams and etc

SAMPLE

No PRen
C- U = u

(No Sampling Required)

Drove 4" casing to 14'

& cleaned out

-. 0 0-i-I-
Bottom of Boring 14'

Installed Observation
Well at 13.5'

101 Slotted - 3.5' Solid

2" PVC with Plug

2 Bags Ottawa Sand

15 lbs if Bentonite

One am Road Box I
2

2
- i - a a - a - I -

GROUND SURVACE TO___

DzDry C-:Coeod *%Aaoi-a
UPI Und'slutbd Piston

USED - ".__CASING THEN
Propo'rtions Used I1401b WI a 30"toII on 2 00 Sompler
tract Ooi0% Cansaonliss Denswty Cohfsve Consswtecy
hillt# 101020% r '0 Loose I 0-4 Soft 30
spin& 201050/o 10-30 Med Dense I 4-8 M/Stiff% 0-50 Dense 6.1 5 Still f

+ Mord Rock Coring
Sormpto .
r.•r L1^ nu,



'iL111 15 I T A 3IKR CP I P[ . '. IU il F% I

to Texas lnstrument_ . ADDRESS Attleboro, Mass.
PROJECT N.AER J.42olo2LcalSSurvey@1L TZtLOCATION Attleboro. Mass.
REPORT SENT 70. Abho y PROJ NO

SAMPLES SENT TO . na i OURjoeBNO 93-184
I MOLE NO, ______

UNE a STA.

OFFSET ____

SLOW ELEV.

CROL4NO WArER 08SERVATIONS CAIN SAMLE COR BA_ 'CASING SAMPLER CORE B START 12/31/92 - PA
M - - Ht.. - ours Type HW COMPLETE 12/31/92 _J

S,zei D 4 TOTAL HRS.

At Gee__ HOurS -c~mer *t o BIT WOING FOREMAN _K. Alle• nHcmmtf 3000 IT INPECTOR
Ha.mffe Foil 2.tL____SOILS E.N.

r

l0' East oi Existing 8 Deep Well
_________ 7 1

SOL IDENTIFICATION
Remorks include color, grodot ion, Type of
Soil ec Rocuk. CO•Or, type, Condition, hard-
ness, Drilling time, seams and etc

SAMPLE

'NO TPIR

(1No Sampling Required)

Drove 4" casing to 141

& cleaned out

Bottom of Boring 14'

Installed Observation
Well at 13.5'

10' Slotted - 3.5' Solid

2" PVC with Plug

2 Bags of Ottawa Sand

15 lbs. of Bentonite

One small Road Box

MOWN"

"M111110

m i mE I I ~EU

GROUND SURFACE TO___

Sompie TYPp
DrDrir C:Cored W: WaOQ'd
Up'undistipeod Vqisonl
TPi TqV'tPit A-A,,qei V.V~wwTest
ftiTz~k%&agturhd Th~nwall

USED - -"CASING THEN
Pro•portonh Used 140Ob Wt a 30"foI on 200 SompW
troce 0 Io1°% Cohesionless Density Cohesive Conesftency

hifif 1010/0% 0-10 Loose 0-4 Soft 30 4 Hard
O- 30 Med Dense 4-8 M/Stiff

some 20#035% 30-50 Dense 8-iS Stiff
and 35to50% 50 + Very Dens*e 15•0 V-Stiff f

U U
I

11111111

SUMMARY

Earthi Borrinq
Roci Coring
SO'NOes

HOLE NO OW.-



'ReIow WAItO ^t Kttv tAII FR.VIDN-t. R I

TO I-- AS ... ADDRESS Attleboro, Mass.
PRIOJECT NAME -adio-oaLc-l-aLe S•-T--e_ LocaTON Attleboro. Mass.. REPORT SENT TO _ _Abo.- PROJ NO
SAMPLE S SENT TO -- - I OUR JONO 93-184

14OLE NO.
UNE A STA.
OFFSET

SURr. £LEV.
II

GROUND

A,_ 4'

At

WVATER OBSERVATIONS

offer Hours

ofttr...f Hours

CASING SAMPLER CORE BAR

rype

S5ze 1 0
Hcmmer Aft
Hommer rail

4"300F
BIT

START 12/31/92 -

COMPETE 12/31/92 - P

TOTAL "RS.
WRING FOREWIMAN K. AMRe-
S4SPECTOR
SOIL$ ENGR.

10' East ofERxitstne 8" Deeo Well
Existiniz 8" Deev Well

SOIL IDENTIFICATION
Remarks include color, gradation, Type of
soil etc Roci. -color, type, condition, hard -
nets, Drilling tIme, $eams and etc

SAMP.E

No Pen Ri
- - i== ==4 e

(No Sampling Required)

Drove 4' casing to 14'

& cleaned out

I I. h

Bottom of Boring 14'

Installed Observation
Well at 13.5'

10' Slotted - 3.5' Solid

2" PVC with Plug

2 Bags of Ottawa Sand

15 lbs. of Bentonite

One small Road Box

-~~ 1 - A _5 .-

mom"

WM--w

ONE--
L. _ GROUND SURFACE TO____

Sample Type
D:Dry C;Colrd *-Aoshad
UP% Undisturbed Pis'iri
TP: TisIi P A7A0qer VVon. Tool
1.T1riUkdaitut hod Th~n-nil

USED - "CASING. THEN

Proportions Used 14OIbWt.aO3"tollon 2'00 Sompmb
troce 01 t10% Cooeswontss Donsity CohsIve Constancy
h0-1e IL 00 O4 Soft 30

little to to/Sios10-50 Mod Deinse 4 -8 M/Stif f
some Z01o350/% 30-50 Dense 8-15 Stiff
rind 35150S)R, 5 4. VIny Dense Is-M6 V-.Stif

SUUMM•+ Hard Rock Coring
Samples NO(]-

IM OLE NO OWi-:



Appendix E

Final Survey Methods
and

Results

1 18945



Figure I
Surface Soil Sample Locations Within Excavated Area
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Site communications

It was determined that radio communication between personnel
in the hot zone and support zone would be used.

Site Authority

It was determined that field calls may be essential and with
regards to sampling or exposure to radiation these judgements
would be made by Creative Pollution Solutions but with regard
to other health and safety considerations (including heavy
equipment, heat, etc.) Franklin Environmental Services would
make the decisions.

As a general rule it was decided that anyone could stop the job if
they deemed it necessary.

Preliminary site layout and survey

Creative Pollution Solutions used reference site grid maps developed from the
maps in the ORAU report to measure areas to perform the pilot excavation.
The trench locations were determined based on the ORAU report. The plan
was to excavate a total of four trenches (60' to 100' long x 3' wide x 2' deep)
and 7 test pits (5' long x 3' wide x 2' deep). Diagram 1 (p. 13 ) shows the
locations of the trenches and test pits. During the layout of the trenches and
the test pits survey measurements were taken at the surface of the soil to
confirm areas of elevated radiation levels.

Workplan Development

Creative Pollution Solutions, with assistance from Franklin Environmental,
developed the Sampling Workplan to be used during the pilot excavation. The
procedure used is included in Attachment I (p. 9-10).

Health and Safety Plan Development

Creative Pollution Solutions developed the site specific radiation health and
saf-ty plan to be used in conjanction with Frardkin Environmental Services site
specific health and safety plan.
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Zones Demarcated

One day prior to the excavation Franklin Environmental Services, with
guidance from Creative Pollution Solutions erected a boundary fence along the
exclusion zone. In addition to this security guards were positioned at access
points to assure no unauthorized personnel would enter the restricted area. (see
Diagram 2 p. 14)

Final Coordination and Training

One day prior to the pilot excavation field crews from Franklin Environmental,
Texas Instruments Incorporated, and Creative Pollution Solutions were briefed
with regard to the workplan and the health and safety plan. In this meeting the
site hazards and associated health risks were discussed.

OPERATIONAL PHASE OF THE PILOT EXCAVATION

A chronological depiction of the activities on site during the one day pilot excavation follows:

6:00 Field teams arrive on site

6:30 Set up lab stations and command post

7:00 Set up decontamination zone

7:15 Area air samplers were positioned

7:30 Issue all field personnel appropriate dosimetry (Everyone in the
exclusion area was issued TLD badges and pocket dosimeters, specified
personnel entering the hot zone were issued Breathing zone air
samplers)

8:30 Field personnel test communications and don proper protective gear to
begin operations

9:00 Begin digging Test pits 1,2,3 (see summary workplan for details of

excavation operation)

10:15 Continue with Trenches A and B

Break
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13:00 Continue with Trench C and Test pits 4 ,5,6, and 7

Finish with Trench D and special D (in this area a decision was made,
due to elevated survey readings, to dig further down then the previously
specified depth of 2 feet)

16:00 Sampling aspect of the pilot excavation complete

17:00 Landscaping of trench areas by Franklin Environmental Services --

including separating aggregate rock and temporarily storing in drums.

18:00 Refencing of hot area (leaving the access walk way free for site
employees)

19:00 Begin to survey /decon heavy equipment

19:30 Survey of access walkway

20:00 Final packaging of samples and drums for temporary storage

21:00 Field personnel leave site

I
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