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DErAILS

1.0 Meeting Attendees

1. 1 Texas Instruments

R. L Churchill, Program Manager
M. J. Elliott, Manager of Environmental Engineering
F. J. Veale, Jr., Esq., Environmental Attorney and Manager

of Safety, Industrial Hygiene and Environmental Engineering

1.2 Nuclear Regulatory Commission

J. Kinnemnan, Chief, SDi.P Task Force
M. Miller, Senior Health Physicist
J. Shepard, Project Manager, NMSS
J. Roth, Project Engineer

2.0 Summary of Discussion

Mr. Kinneman opened the meeting and thanked the licensee's representatives for
attending the meeting. The purpose of the meeting was for the licensee to present the
status of plans for remediating contaminated areas of the site. These contaminated areas
were previously identified by the NRC as a result of a confirmatory survey conducted
during 1984. Mr. Churchill provided a history of fuel fabrication activities at the site.
Messrs. Elliott and Veale provided information on the status of actions taken to date to
characterize and/or remediate radioactivity at the Attleboro site. Discussions were also
held concerning decommissioning financial assurance requirements applicable to the site.
In addition, Mr. Veale provided an update on actions taken by Texas Instruments and
others with regard to the Shpack landfill located in Norton, Massachusetts and
discussions held with the Department of Energy concerning inclusion of the Attleboro site
in the Department's Formerly Utilized Sites Remediation Action Program (FUSRAP).

3.0 Conclusions

Mr. Kinneinan concluded the meeting by thanking the licensee's representatives for the
inlormation provided. The licensee was informed that they were expected to complete
the following actions.
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the licensee will formally contact the Department of Energy by April 20, 1992

the licensee will provide the NRC with a remediation schedule at a meeting to be
held by the end of July 1992. Interim written status reports on actions taken to
establish a remediation schedule will be provided the NRC at the end of May and
June respectively

the licensee will provide the NRC with a decommissioning financial assurance
plan schedule by May 31, 1992.
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NOTICE OF SIGNIFICANT LICENSEE MEETING

Texas Instruments, Incorporated

Attleboro Massachusetts Site

70-33

SNM-23

feeting: July 14, 1992, 10:00 a.m.

Region I Office in King of Prussia, Pennsylvania
DRS Conference Room

Licensee requested meeting to discuss status of site
characterization and remediation activities and plans for cleanup
of radioactively contaminated soil at the Attleboro site.

R. Cooper, Director, Division of Radiation Safety and
Safeguards

J. Joyner, Chief, Facilities Radiological Safety and Safeguards
Branch

W. Pasciak, Chief, Facilities Radiation Protection Section
J. Kinneman, Chief, SDMP Task Force
M. Miller, Senior Health Physicist
1. Shepard, Project Manager, NMSS
1. Roth, Project Engineer

F. J. Veale, Jr., Manager, Environmental and Industrial
Hygiene Engineering

M. Elliott, Manager, Environmental Engineering
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Note: This meeting is open to the public. Attendance by NRC personnel at this meeting
should be made known by COB July 13, 1992 via telephone call to J. Roth, Region I
at FTS 346-5205. Handicapped persons requiring assistance to attend or participate in
the meeting should make their requests known to J. Roth, U. S. Nuclear Regulatory
Commission, Region 1. 475 Allendale Road, King of Prussia, PA 19406 (215-337-
5205).

J. RWa, Project Engineer

[)istribution:
J. Taylor, Executive Director for Operations (EDO)
H. Thompson, Jr., Deputy Executive Director for Nuclear Material Safety,

Safeguards and Operations Support
J. Lieberman, Director, Office of Enforcement
R. Lobel, Regional Coordinator, OEDO
R. Bernero, Director, Office of Nuclear Materials Safety and Safeguards
R. Cunningham, Director, Division of Industrial and Medical Nuclear Safety, NMSS
J. Hickey, Chief, Fuel Cycle Safety Branch, NMSS
P. Lohaus, Chief, Low-Level Waste Management Branch, NMSS
D. Martin, LLDR/NMSS
J. Goldberg, Deputy Assistant General Counsel for Enforcement, OGC
Public Document Room (PDR)
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1.) ETA I LS

1.0 Meeting Attendees

1. T !_exas Instruniuclts

M. J. Ellliott, Manager of i-nviromnental I nginecring
F. J. Veale, Jr., Esq.. lnvironmental Attorney and Manager of

Safety, Industrial Hygiene and E-tnviron mental Engineering

1.2 Nuclear Regulatory Commission

R. Cooper. l)irector, Division otf Radiation Safety and Safevguards
J. Joyner, (Chief Facilities Radiological Safety and Safegunards Branch
J. Kinneman, Chief, SDIMP Task Force
M. Miller, Senior Health Physicist
W. Pasciak, Chief, IFacilities Radiation Protection Section
J. Roth, Project Engineer
J. Shephard, Project Manager, NMSS

2.0 Stummarv of D)iscussion

Mr. Cooper opened the meeting and thanked the liccnsee's rel)resentatives fOr atteildintg
the meeting. The purpose of thle meeting was for the licensee to present the status of
plans for remediating contaminated areas of the site as provided in the Interim SLttus
Report dated June 30, 1Q92 (attached). These contaminated atreas were previously
identified by the NRC as a result of a confirmatory survey conducted during 1984.
Messrs. Elliott and Veale provided, (1) results obtained of a pilot characterization study
conducted to define the limits of contaminated areas on the site (copy allached);
(2) information concerning a remediation plan that has been written (copy atlached);
(3) current information with regard to the status of ,t previously requested license
modification dated July 25, 1991; and (4) intformation on t he status of the revised
fi nancial assurance plan for the facility.

In addition, Mr. Veale provided an update on actions taken by Texas Instruments and
others with regard lo the Shpack landfill located in Norton, Massachusetts And
discussions held with the Department of Energy concerning inclusion of the Attle•oro site
in tile )epartment's Forrmerly Utilized Sites Remediation Action Program (IU: SRAl).



3.0 Conclusions

Mr. Cooper concilided tlic. meeting by thanking the licensce's repres& 'tives hir the
information provided. The licensee representatives agreed to:

provide the NRC with it copy of a milCltone chart for remcndiation activi ties.

provide the NRC witht a copy of the site Health and Safety Prog rain Plan to be
used during renmediation activitics.

The NRU will prepare a license amendment reducing the auihonrimcd quanmti, tof itrmi t itU-
235 based on the original licensee request daled Julv 25, 10)I1.

Attachments:
1, June 30, 1992 1..etter, M. J. IIlliott to J. Roth
2. kIadiolog.ical Characteriziation of Texas Inst ru inLen s, Incorporated Ail.leboro Indutrial Facilit\y
3. Tex as Instruments Incorporated Remediation Phan
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June 30, 1992

Certified Mail
Return Receipt Requested

Mr. Jerome Roth
U.S. Nuclear Regulatory Commission, Region I
475 Allendale Road
King of Prussia, PA 19496-1415

Re: Docket No. 70-33
SNM License No. 23
Texas Instruments Incorporated
Attleboro, MA 02703
1) June Interim Status Report toward Development of a

Remediation Schedule
2) License Modification Request
3) Financial Assurance Plan

Dear Mr. Roth,

In the following correspondence, Texas Instruments
Incorporated (TI) will report on recent activities on the topics
listed above.

This is also a good opportunity to confirm our meeting at the
NRC-Region I offices in King of Prussia, Pennsylvania on Tuesday,
July 14, 1992. May I suggest 1:00 P.M. in the afternoon. Frank
Veale and Mike Elliott will be attending from TI. TI will be
presenting the results of its Pilot Study Investigation, as well
as discussing the strategy toward remediation of the contaminated
soils at its former burial site.

1.0 June Interim Status Report

1.1 Pilot Study Investigation:

During the weekend of June 6th and 7th, TI conducted a
Pilot Study Investigation of its former burial site.
The study consisted of excavation and sampling of soils
to establish some specifications for the full-scale
project. In particular, TI gathered information on the
following matters; 1) volume estimates for soil
requiring excavation, 2) contaminant characteristics to
identify disposal options, 3) correlation between direct
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Letter to Mr. Roth
June 30, 1992
Page 2

field measurements and analytical data from samples
collected in the field as well as the original 1984 ORAU
Report, and 4) refinement of the Health & Safety Plan
for the full-scale project.

Building on the Pilot Study Report, TI has developed a
strategy for remediation of the contaminated soils.
With such a strategy in place, TI will then be able to
submit to NRC a schedule for development of a Remedial
Action Plan by the deadline of July 31, 1992.

As indicated above, TI will present the results of this
i,.vestigation and discuss the remediation strategy at
the July 14th meeting in King of Prussia.

1.2 Government Interactions

TI has accomplished significant progress in the area of
government interactions. The meetings alluded to in the
last status report of May took place on June 3, 1992.
Frank Veale and Dick Churchill met with staff members
from Congressman Synar's office, Congressman Frank's
office, and Senator Kerry's otfice.

As a result of these meetings, numerous correspondences
to the DOE and the Schenectady Naval Reactor Office have
ensued. Dave Berrick of Synar's staff committed to
pressing DOE on the ibsue why TI does not qualify for
government funding of the clean-up. He has also
contacted the Naval Reactor Program about the same
matter. Congressman Frank has written a letter to the
DOE on TI's behalf. Senator Kerry's staff has prepared
a letter to the DOE on TI's behalf for his approval.
Kerry's letter may be authored jointly along with
Senator Kennedy.

TI also wrote to the Schenectady Naval Reactor's Office
requesting a letter to DOE regarding NR's position on
government funding for TI. Meanwhile, NR has been
searching their archives for examples of early AEC
contracts with M&C Nuclear. Such contracts may
demonstrate specific indemnification language favorable
to TI's position.
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1.3 Discussions with Other Fuel. Cycle Facilities:

TI met with Mr. Thomas Gutman of UNC to review UNC's
experience remediating contaminated soils in compliance
with the Branch Technical Position. Mr. Gutman has
offered to assist TI in development ni its Remedial
Action Plan.

Less formal, but regular correspondence continues with
Jack Moulton of Combustion Engineering, and Don Barbour
of Nuclear Metals Inc.

TI is hosting the next meeting of the Fuel Cycle
Facilities Forum (FCFF) which is scheduled for July 15th
and 16th. This Forum provides an opportunity for
participants to exchange technical information on issues
such as D&D and License Termination.

2.0 License Modification Request

In a letter oriqinally submitted to NRC on July 25, 1991, TI
requested modification of SNM No.23 to allow the possession
of no more than 350 grams of contained U-235 in unsealed
form.

At our April 14, 1992 meeting, the NRC indicated that this
request could be granted, but TI was offered the opportunity
to perform calculations to justify an even lower figurp.
TI's consultant, CPS could not arrive at a quantity of
residual material from the information in the ORAU Report
with any degree of certainty. Assuming various
extrapolation methods, the quantity could have varied
significantly. Consequently, TI will stand by its request of
July 25, 1991.

3.0 Financial Assurance Plan

As a result of the exercise described in the Previous
section, TI will need to secure financial assurances equal to
the estimated cost of its remediation. TI's consultant, CPS,
prepared a revised cost estimate based the pilot study
investigation volume estimates and the preferred remediatio'n
strategy. This is summarized in a report entitled
"Preliminary Cost Estimates of Various Remediation Options
for Texas Instruments Incorporated, Attleboro,
Massachusetts", dated June 14, 1992. Selected portions of
this report are attached to this letter. The cost estimate
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for Option 4, the preferred remediation strategy, is
$380,980. The remediation strategy associated with this
option involves minimizing the total volume of excavated
material by surgically removing specific locations to an
average depth of 0.6m where soils exceed the limits
prescribed in the Branch Technical Position.

TI intends to secure a "Letter of Credit" for the amount of
$380,980 as soon as the NRC approves such a course of ition.

By the end of July, TI will submit a formal schedule
detailing the activities required to develop the final remedial
action plan. In the meantime, we look forward to a constructive
meeting on the 14th. Please don't hesitate to contact us if any
further details or clarification are required.

Sincerely yours
Materials & Controls Group

I ,' -

A./ , -. -

Michael J. Elliott
Environmental EngineE *ng Mgr.

cc: Mr. John Kinneman-NRC
Mr. Richard Churchill-TI
Mr. Francis J. Veale, Jr., Esq.-TI



Preliminary Cost Estimates
of

Various Remmediation Options
for

Texas Instruments Incorporated
Attleboro, Massachusetts

Prepared by:
Creative Pollution Solutions, Inc
June 14, 1992



Options for Remediation
of Identified Area of Contamination

The following are options by which the contaminated areas
identified in the ORAU study can be remediated. In addition to the
ORAU study the pilot excavation performed by Franklin Environmental
Services and Creative Pollution Solutions, Inc. aided in estimating
total cost for remediation of the identified area.

The data collected during the pilot excavation (Phase I) will be
useful for cost estimation, development of the site remediation
plan, and useful for cross reference with field measures to allow
for field decision making. The data collected during phase I of
this project included: trench relative exposure rate data, trench
grab samples, and trench composite sample analysis performed at
Lockhead Analytical Inc. This information will be presented in
detail under separate cover.

The screening techniques employed were used as confirmatory
measures, confirming the ORAU data, and may be used to modify the
volume to be disposed. The gross alpha screening certainly confirm
sample results in the ORAU report however, a correltation between
gross alpha screening data and the Lockhead activity assays must be
established to further estimate radionuclide concentrations in
identified areas of each trench.

As identified in this report several options are available to Texas
Instruments Incorporated. One of the options makes the assumption
that the areas near trench A and trench B do not have to be
remediated, except for isolated locations. This assumption may be
supported by the analysis being performed by Lockhead.

The general approach of each option would be as follows:

o Excavation of the soil using conventional
excavation equipment

o Screening of excavated soil primarily for volume
reduction

o Monitoring of the debris for contamination

o Loading of the soil into roll-off containers

o Compaction of the soil

o Decontamination of the roll-off containers for
transport

o Transport by truck to rail, then by rail to waste
disposal site

I
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Option 4

Assumptions:

I) All U-235 > 30 pCi/gram; U-238 > 35 pCi/gram; Th-232 > 10
pCi/gram.

2) Surface contamination to a depth of 0.6 meters.

Volure Estimate: (see figure 3)

170 m3 x 35.3 6000 ft3

Cost Estimate: (see Appendix A)

Disposal:
Packaging:
Transportation:
Excavation:
Health Physics:

TOTAL :

$.98,000
$4080
$89,250
$44,250
$45,400

$380,980

7
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Appendix A

General Cost Estimates
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Appendix A -- General Cost Estimates

Transporation related costs:

Transportation costs are based on estimates from Franklin
Environmental Services.

Transport using roll/off intermodal boxes with a capacity of
432 ft 3 . Cost estimate includes delivery of the empty roll-
off to the TI site, transport from the TI site to rail, the
rail transport charges, and charges from the rail to the waste
disposal site in Utah.

Delivery from rail

Transport to the rail

Rail transport

Roll-off liner

Box/roll-off rental

Off-loading charge

$325/roll-off

$325/roll-off

$4600/roll-off

$100 ca.

$70/week

unknown

Not including packaging (liner and box rental) transport will be
approximately $5250/roll-off.

Waste Disposal:

$33.00/ft3 of soil

ASSUMING NO SURCHARGES.

Excavation costs:

Excavation costs are based on estimates from Franklin
Environmental Services.

Labor, material, equipment,
heavy equipment and safety gear

Excavation using 3/4" screen
(assume 5 hour operation per day)

$4425/day

440 ft 3/hr
2200ft 3/day

10



Health Physics

Baseline Costs (Independent of Option): $30,000

Layout dig areas, write remediation plan, modify Health and Safety
plan, equip. and supplies, Post remediation survey (monitoring and
sampling), and final report.

Field Costs: $1540/day

Includes one HP @ $75/hr, 3 technicians @ $35/hr, and one HP on
call @ $100/day.

11



APPENDIX B

ASSUM11yIONS AND GENERAL CONSIDERATIONS

FOR REMEEDIATION
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APPENI)IX B: ASSUMPTIONS AND GENERAL, CONSIDERATIONS FOR RKMEDIATION

Volume Reduction:

Volume reduction is a common practice to minimize disposal costs.
For soil, two methods can be employed. Screening the soil to
remove aggregate followed by compaction of the soil. It is
estimated that the aggregate content represents 20% of the
unexcavated volume. The unexcavated density is assumed to be
approximately 2 grams/cm2 and the excavated density is approximately
1.2 gram/,cm7 based on weight and volume obtained in pilot excavation
samples. Simple field compaction can achieve a 2:1 compaction
ratio. Therefore an overall volume reduction of 20% is possible,
however, not used in the option estimates.

Transportation:

Trucking

The radioactive material. from the affected areas meet the
definition of Low Specific Activity, LSA. Requirements for
transport are specified wi.thin 49 CFR 173.425 and specifies
shipment as exclusive use. Cost estimates per exclusive use vehicle
were obtained. According to Tri-State Motor Co., an experienced
company in exclusive use transport of radioactive material, the
costs would be approximately $1.84/mile with a shipment cost to
Clive, Utah coming to $4500; to Barnwell South Carolina at $2100;
and to Hanford Washington at $5800; and to Beutte, Nevada at $5000.

A Gross vehicle weight limit of 80,000 lbs is imposed with an
estimated cargo weight of 45,000 lbs. Regardless of soil density,
the weight is the limiting factor in exclusive use, not the volume.
Therefore, based upon volume excavated and assumed densities, the
number of exclusive use vehicles can be determined.

Rail

Based on estimates received from Franklin Environmental Services,
LSA shipments of 22 tons capacity per roll-off container, with
three containers per rail car, would cost approximately $5250/roll-
off. The number of roll-offs depends on the volume option
selected. The $5250 does not inlcude the $70/week rental fee or
the $100/liner for the roll-offs.

13



Disposal Options:

Site excavation and disposal prior to January 1, 1.993 is the
desired option regardless of the presented cost estimates. Since
cost estimates after that date will be greatly enhanced due to
surcharges and limited burial site access.

Disposal costs at the burial sites will var-y and a bidding process
would be prudent to ensure the lowest cost. Envirocare has
suggested a cost per unit volume of approximately $33/ft 3 . Other
burial sites suggest that value for planning purposes but encourage
a bidding process. Exclusive of actual burial charges, a surcharge
is imposud as mandated by the LLW Act and is presently $160/ft 3 .

EnviroCare, under its license, section 9, "Authorized Use",
requires provisions be met for users outside the Northwest Compact.
Massachusetts is outside this compact and therefore a surcharge may
be imposed. The surcharge cost was not included in any cost
estimates in thiý; report.

14



RADIOLOGICAL CHARACTERIZATION
OF

TEXAS INSTRUMENTS, INCORPORATED
ATTLEBORO INDUSTRIAL FACILITY

ATTLEBORO, MASSACHUSETI'S

by

Creative Pollution Solutions, Inc.



I. PILOT STUDY OVERVIEW

GENERAL

The area which was identified as the fonner burial area which is located between Buildings I I and 12 wa'S the fious
of this radiological charat terization. This area is presently used for several purposes. The area is prmarily a well
landscaped level parcel with large rock formations and flower beds. The area includes several paved parking lots
to the north and south west and side walks interdispersed. The site is bordered in the northwesterly direction by
shrubs, and a wooded low lying wetland.

The technical data used for this radiological characterzation is derived from two major sources, the first is the 1984
Oak Ridge Associated Universities (ORAU) study and the second is the limited trench sampling conducted by
Creative Pollution Solutions. Inc. (CPS) in June 1992. The isotopic analyses of the CPS trench sample composites
were performed by Locklhead Analytical Inc.. Gross alphr counting was performed on all trench grab siamples for
the purpose of confirmation and correlation with isotopic data for future use a-. a field screening technique during
the remediation process.

OAK RIDGE ASSOCIATED UNIVERSITIES (ORAU)

The ORAU study employed a grid sampling technique which established reference coordinates within the study area.
The grid network established 480 sample grids. A walkover surface scan using portable NaI(TI) gamma scintillation
detectors was conducted at 1-2 meters over the entire gridded area. Exposure rates were. taken at both contact and
at 1 meter elevations on each grid coordinate as well as areas identified during the surface walkover scan. Surface
soil samples were taken at grid coordinates and assayed for Uranium 238 and 235 as well as Thorium 232 and
Radium 226. The surface exposure rate survey identified 21 isolated locations at which elevated (greater than
background) exposure rates were identified. These 21 locations were further characterized by soil samples ranging
in depth from 2 to 40 cm. In addition, 25 boreholes were used to further characterize areas which exhibited
elevated surface exposure rates and/or were questionable areas found by ground penetrating radar. The boreholes
ranged in depth from 1.0 meters to an average of 3.5 meters and a maximum on one borehole of 5.0 meters.

CREATIVE POLLUTION SOLUTIONS, INC. (CPS)

The CPS exercise employed a trenching technique and subsequent sample compositing from extracted materials.
The trenches, a total four, were excavated with a conventional backhoe to a depth of 2 feet. They ran in parallel
within the study area and in a southwest to northeasterly direction. The trenches were approximately 100 feet long
and were segmented in areas which encroached on utilities. In addition to the trenches, 7 test pits were excavated
in areas to the northeast and southwest of the trenches. (see diagram 1)

The CPS study was intended to provide the following information:

. Confirawmion of the data in the Oak Ridge Associated Universities (ORAL) 3tudy (RSAP!SMBP-8,
1985-);

. Comparison of composite sample data between ORAU and Lockhead Analytical Laboratories, [nc. (LAL)
data;

. Determination of acceptability for disposal of the contaminated soil and debris;

I



Identification of remediation options and the estimated costs for each option,

Estimation of costs of the major elements required for remedialion (with Aimstance from Franklin
Environmental Services) defined in each option as follows:

excavation costs
on-site matenal handling (segregation/ compaction)
packaging
transportation
disposal costs
- ot verification survey cost-

Correlation of gross &lpha screening data with ORAU and LAL data inu as a demonstration of a rapid
field screening iechnique to be employed during remediation; and

. Demonstration of the feasibility of remediation.

SAMPLING RESULTS AND CHARACTERIZATION

T'he ORAU, which is the rmore comprehensive of the two studies, provided the following information:

I, Most of the elevated (greater than background) data indicated U-238 as the major isotope.

.• Some sanples indicated U-235 and Th-2J2 above background concentratmos.

3. Ra-226 was not identified as a contaminant.

4. Contamination was experienced in isolated locations within the study area vith no clear
bounds.

5. Contamination was found to a depth of 1.8 meters in several locationa.

6. The source of some of the elevated exposure rate locajions were metal objects and/or debris
which when removed reduced the exposure rate to background.

The analytical sampling results varied widely from many areas of background concentrations to isotopic
maximum as follows:

Uranimuxn-238 887 pCi/gran

Urmium-235 590 pCi/gram

Thorium-232 10,240 pCi/gram"

Radium-226 0.9 pCi/gram

* This was only found at one location. ThI majority r-f samples were at background concentr.tMms.
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The CPS trenching and composite sampling added the following information and/or confirmations:

.Trenching with conv.ntional etluipment was a realistic method for ultimate remediation.

2. Trenching confirmed the presence of Isolated spots of elevated contamination.

3. 'Trench composite sampling was a viable technique for the Identification of contamrunation over
large areas.

4. The trenching and pit excavation did not reveal any new areas of contamination.

5. The analytical results from LAL supx)rted the results of the ORAU study.

6. The gross alpha screening technique correlated well with the analytical isotopic data in the
ORAU and CPS studies.

7. Uranium-238 and Uranium-235 are the major contaminant.

8.. Trenching confirmed the presence of metal s.-rap and/or debris.

The isotopic concentrations of Uranium found in the samples analyzed by both ORAU and LAL indicate varying
abundances. 'The Uranium data reflects all conditions of isotopic abundance, natural, enriched as well as
depleted Uranium. However, this information can be misleading due to the low concentrations found,
nonhomnoginaity of samples and/or study area and the v'anous analytical techniques used for the determination of
Uranium.

SUMMARY OF CONCLUSIONS

Some simple conclusions can be drawn from this study. It appe.:tr- as if frum the time of it's fonrer use as an
undeveloped parcel, as evidenced by historic photographs, to it's present landscaped configuration some
contaminants may have been disturbed and distributed over an unspecified area. This process or processes have
left %-me areas with isolated elevated concentrations of Uranium and a distribution of other areas with less, if
any, contaminati.,n. This phenomenon also helps explain the presence of contaminants, at nonurform
distributed concentrations, at varying depths. It is also clear that much of the contamination is associated with
scrap metals and/or debris in solid form and not soil contamination.

The idutification of metal scrap and debris and the subsequent identification of this material, in many cases, as
the source of contamination is significant. The use of mechanical screening in combination with radiological
.screening could reduce the volume of soil requiring remediation.

The use of existing Federal guidance on acceptable soil contamination is complicated due to the application of
different accezptali levels for each isotopic form of uramum. For processd uranium (uranium without
daughter products). mset of criteria indicate that for surface contamination or contamination of soil in areas
without use restrictions the maximum concentratioms are 35pCi/g for depleted uranium and 30 pCi/g for
enriched uranium.

The determination of the quantity of uranium (U-235 as the licensed isotope) is difficult with the present data.
Estimates of the quantity of U-235 present on the TI site is controlled by many necessary assumptions on the
extent, concentration levels, depth and the acceptable reference or background level. T1he assumptions
employed in estimating the U-235 m can drastically change the resulting values. It would appear that
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mitigation of the identified areas could rt.sult in minimal residual activity.

The use of mechanical screening along with gros alpha ,croening in the field should provide the most cost
effective combination for the remediation of the site.

II. SUMMIARY OF PILOT EXCAVATION

PRE-PLANNING

Initial Review of ORAU report.

Initially, the ORAU report was thoroughly revicwed to determine the types of hazards,
radionuclides of concern, concentrations found, and the external exposure levels on the site.

Preliminary meeting with T' projet manger:

After reviewing the report an initial meeting between Creative Pollution Solutions anti TI to
dic.uss the scope of work involved in pilot excavation. At this tame it was determined by
Texas Instruments that the pilot excavation was to be based on the contaminated areas
identified in the ORAU report.

Initial Coordination with the Excavation Contractor

A meeting with Creative Pollution Solutions. Frankhn Environmental, and Texas Instruments
Incorporated was held to discuss logistics of the pilot operation. In this meeting the following
items were discussed:

Workplan

A discussion of the operations neceasary adn the pro.edures to be used to
obtain the necessary information to meet the objoctive s of the pilot study.
Items discussed included: location of trenches, logistics of excavation,
sampling operations, and equipment decontamination.

f'"Iait and safety plan

It was determined that Franklin Environmental Services would provide the
site health and safety plan and Creative Pollution Solutions would be
resnasible for the site specific radiation health and safely plan. Particular
issues of concern which were dicused included: personnel monitoring for
radiation exposure, decontamination, personal protective equipment required,
and medical surveillance necessary.

Site COMMUnicationsi

It was determined that ralio communication h..itweem personnel in the hot
zon and support zone would be used.
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Site Authority

It was deterruned that field calls may be es.•nttal and w.ith 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.i Franklin
Environmental Services would make the decisions.

As a general rule it was decided that anyone could stup the job if dtey
deemed it necessary.

Preliminary site layout and survey

Creative Pollution Solutions ued reference site grid naps developed from the maps in the
ORAU report t1 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 ' 3' wide x 2' deep). Diagraml
(p. II) shows the lxoations if the trenches and test pits- During the layout (of the trenches sand
the test pits survey nmeasurements were taken at the surface of the soil to confirm areas of
elevated radiation levels.

Workplan Development

Creative Pollution S)lutions, with assistance from Franklin Environmerital. developed the
Sampling Workplan to be used during the pilot excavotion. rhe procedure used is included in
Attachment I (p. 9, 10).

Health and SateIy Plan Development

Creative Pollution Solutions developed the site spetific radiation health and safety plan to be
u•ed in conjunction with Franklin Enviromerntal Services site specific health and safety plan.

Zones Demarcated

One day prior to the excavation Franklin Environmerntal Strice8. with guidance from Creative
Pollution Solutions erected a b-undary fence along the exclusion zone. In addition to this
.. curnty guards were positioned at access points to aýsure rw) tmnuthof,zed pt:r.Aonel would
enter the restricted area. (se, Diagram 2 p. 12)

Final ('-)ordinatio and Trauning

Oat day prior to the pilot ex•cavation field crews from Franklin Envirotmenital, Texas
Ionlmi•na•m incorporated, and Creative Pollution S)lutions were briefed with regard to the
wodrkpln and the htalth and safety plan. In this meeting the site hazards and asiociated health
risks wiea discusid.
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ArTACHiMENT I

SOIl0 SAMPLING WORKPLAN

As identified in diagram 1. the work to be performed during the pilot study involved the following:

1) Excavating identified test pits and trenches;

2) Monitonng the area and trench during excavation;

3) Taking grab soil iamples approximately every 15-20 feet along each Irmnch (and one grab sample per
test pit);

4) Putting the excavated ioll back himi the trenchew; and

5) Performing a final area radiauon survey.

A decision was made to stai the excavation from the areas identified test pit 1. 2 and 3 and work toward trench
C. All trenches and test pits were approximately 2 feel deep (unless field measurements indicated a need to go
deeper) x 3 feet wide (1 bucket width). The length of the trenches vaned based on Iocation from between 60
feet to 100 feet.

The excavation of the trenches was performed in a systematic fashion in order to control contanination. The
excavation team finished trench A and began to excavate trench B while the sampling team did the appropriate
work on trench A (sea Soil Sampling and Monitoring below)

After the sampling team completed trench A the excavation team backfilled the trench.

A similar approach was tsed on the other side of the site. First the test pits (4,5,6 and 7) were .xcavaLrtd and
then the last trench was excavated.

After all the teat pits and trenches were backfilled the excavation team collmted aggregate stone from all
excavation areas and put them an 55 gallon drums for temporary itorage. At this point all personnel and
equipment were decontaminated before leaving the site.
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SOIL SAMPLING AND) MONITORING

1) Remonived s.oll was n'itmoreJ with Nal sur'.eY nieter it) identify elevated levels,

T he trenm.h anid/ir test pWS were mI)uoitoe4 With Nal surve.y nwter it depths of I 2' and N' at fOO-()ft

finterNals along the trench.

3) A 5 gallon grab sample of swfl. And debris wa~s taken every 15-20 feet along the ttencvu.

4) 5 gallon paiFs were transfered to the s.141 ianlpk 11`artskr Area:ý 5 gallon 1)611S Wel' lAbe~lCed as follows:

-rhit rest pits -- IT 1. IT -2Ž and 1 P-3

1st trench ,A- i, A 2% ..

.nd trench 8 1, H

3rd tren,:h C 1. C

5) Five gallon field grab samples werar 1i.se to~ prepare -Aompo)sjI ,ýrn~wples aird sniall grab samples tol. gros.N
alphs Wialysis,

PERIMETER AIR SAMPLING

i ) Air sampltfs were. coileciod horn the ptnryimer (it the stit "s well as onec air -lample In the exca-Vatioll area.

1) COxrdination *ith ficdci perstrnnel was neesway to oblain the I zau sample. In the. exAutclwio zone.

BZA SAMPLLS

t) Fuive hirething zone air samplers we-re i.sidto ieolerutihe fiod per*stnnel.



Health and Sarety Survey and Data

In accordance with the health and safety plart and the woik plan. various surveys were conducted to assess
exposure conditions. These included the use of personnel dosimetry. breathing zAne air sampling, general area
air ,rampling, perimeter air sampling, and bioassay.

Personnel dosimetry consisting of Thermoluminescent dosimeters and self reading pocket dosimeters were issued
to all personnel Involved in the pilot study. Record keeping of personnel dosimetry is the responsibility of
Texas Instruments as required by their license (SNM-23). As expected the results of the personnel dosimetry
indicated no measurable exposures since the dose rates as measured in field were very small. (Appendix A- I)

Air sampling was performed lo Lssess boundary, general area, and personnel exposures. The general area air
samples (Appendix A-2) were evaluated in the field initially (approximately 1 hour post work initiation). The
time (I hr), flow rate (22 lpm). background count, were such that the minimum detectable concentration was at
the non-occupational Maximum Permissible Concentration (MPC). Discrimination for radon progeny was
achieved via a conservative two count technique. All gir samples showed concentrations which were less than
the Minimum Detectable Activity (MDA). As a result, the boundary and general area air sampling were
allowed to run for the remaining time of work conduct. The two perimeter air samples was found not to be
running (during time of collection) due to a ground fault interrupter trip. However, since the general area air
sampler which was located in close proximity of the actual intrusion showed no indication of airborne
radioactivity, it would be reasonable to assume that the perimeter would likewise indicate the same. All air
samples were later analyzed for alpha and beta activity using a gas flow proportional counter at a time post
sampling that was long in order to allow the radon progeny to decay. These sample results indicated less than
MDA concentrations. Personnel air sampling was performed with the use of 2 Ipm Breathing Zone Air (BZA)
sampling devices. These samplers were allowed to run during the entire work phase to assess potential
individual intakes. In all cases but one, the activity on the BZA filters were less than MDA which corresponds
to an intake of less than 2.5 E-2 MPC-h and the single positive result corresponded U) an intake estimate of 4.1
E-2 MPC-h (Appendix A-3). it should be noted that any MPC-h value less than 2 MPC-h is not recordable.
(Code of Federal Regulations Chapter 10 Pail 20)

Bioassay samples were required for all principals in accordance with the Health and Safety Plan. These
bioassay samples incluled baseline and post work samples. The samples were urine samples which were
analyzed for uranium via flourometric techniques. The results were not available for this report. However,
based on air sampling data it is anticipated that the unnalysis reslts will be within baseline levels.
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Field Survey and Soil Analyses

Sampling was performed from each test pit and along each trench as depicted within Diagram t. General area
surveys of the pits and trenches were performed at 0, -1'. and -2' elevations in an attempt to correlate anomaly
data of ORAU to actual excavation. This data (Appendix B-I) does demonstrate elevated levels in the suspected
areas and confirms the choice of locations for pilot excavation.

Soil samples were obtained from each test pit and at 15-20' intervals along each trench. The sample volumes
were approximately 4 gallons, collected in 5 gallon containers. From each of these containers 1 liter samples
were extracted and composites generated. The composite samples were as follows: I) Composite I - Test pals
1, 2. 3 and trench A; 2) Composite 2 - Trench B and C; 3) Composite 3 - Trench D and Test pits 4, 5, 6, and
7; ard 4) Composite 4 - A sample from trench d which demonstrated a much higher direct reading than any
other area and presumably would represent worst case. Each of these samples were sent to Lockheed Analytical
Laboratories (LAL) (appendix B-2) for contract analyses of isotopic uranium and thorium. In addition, each
sample from the 1 liter containeis along with the composites and special composites of trench b and c were
analyzed using a gross alpha -screening technique (Appendix B-3) to ascertain spatial variations within the
trench. A comparison of the LAL data and the gross alpha screening technique. was made and denumstrated
good correlation amongst the data.

The LAL data repretsents a range of values in isotopic abundances. Of particular interest is the data which
represents the special sample out of trench D. This sample was composed of a finer texture, and a color
(grayish) composition that differed from the surrounding soil and contained debris in the appearance of small
machining tines. to addition, the location of this area was identified by elevated direct radiation levels identified
by ORAU and CPS at the surface and at depth by CPS. This particular location indicated a depth in excess of 3
feet although a maximum depth was not determined at this time.

Correlation between the LAL data and the gross alpha screening meth•xd was made. In addition to the
composites, averages of the gross alpha data for each corresponding composite sample was made. This data
(Appendix B-4) is in good agreement and demonstrates this metxo as a viable technique to quickly determine
the extent of soil contamination. This method can be readily dermnstrated to be a practical field analyses
technique. We have also undergone preliminary correlation of the soil data to 'pancake" G-M response and can
demonstrate the ability to detect samples containing > 100 pCiig of uranium ti soil as a first pass method in
actual remediation. This correlation will be developed further.
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Appendix A-I

Peronnel Dosimetry Issuance and Data

13



TLI) ISSUANCE

Date: 6/7/92

NAME BADGE # TOTAL DOSE

L. Branco
Mike England
Lee Mulligan
Bob Smith
Steve Ayotte
Steve Duquette
Don Goddard
Alan Comell
Rich Monz
MI Brown
Marcia Austin
Jay Malcolm
Fred McWilliams
Mark Chartier
Wemer Schuele
Mark Griffon
Mike Elliott
Mark Henault
Frank Veale
Rich Derby
Ray Lizotte

99004
99012
99013
99001
99002
99009
99005
99014
99008 (blue)
99016
99008 (black)
99305
99006
99005 June
99016 June
99007 June
9N009 June
990 1 June
99015 June
99011 June
99013 June

Minimal
Minimal
Minimal
Minimal
Minimal
Minimal
Minimal
Minimal
Minimal
Minimal
Minimal
Minimal
Minimal
Minimal
Minimal
Minimal
Minimal
Minimal
Minimal
Minimal
Minimal

Note: Minimal is defined as an exposure less than 10 mrem.
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POCKET DOSIMETER RECORDS

NAME BADGE # READING IN READING OUT
(mrem) (totem)

L. Bianco 9010179 0 -5
M. England 9010180 2 0
Allen Brown 9010182 0 .2
Lee Mulligan 9010183 0 -5
Bob Smith 9010184 0 -5
Steve Ayotte 9010198 0 -5
Steve Duquette 9010199 2 0
Don Goddard 9010201 0 0
Alan Cornell 9010203 1 -5
Rich Moniz 0122533 I 2
Jay Malcolm 0122534 -5 0
Mark Chartier 0122535 0 2
Marcia Austin 0122538 2 5
Wemer Schuele 0122539 3 8
Mike Elliott 0122540 0 0
Mark tHenault 0122544 2 2
Fmak Veale 0122545 3 5
Fred McWilliams 0122549 2 2
Mark Griffon 0122548 0 2
Rich Derby 0122574 0 -5
Ray Lizotte 0122569 2 8
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Appendix A-2

General Area Air Sampling
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GENERAL AREA AIR SAMPLING LOCATION AND I)ESCRIFTION

Rotary vane type aui sampling pumps were u.se to provide continuous boundary and general aiea air sampling.
These air samples provide an estimate of b)undary conditions and general area hazards created during intrusion of
the affected areas. Each air sampler was calibrated to a flow of 22 Ipm and a restrictive orifice on the pump system
maintained continuous flow. The air sampling heads were 2 inch open face type. The filter media used was a
standard gla,, fiber media with retention of 99.97 %. At each location designated for air sampling, the air sampling
pump was positioned so that the air sampling pump was at an elevation of approximately 5 feet representing the
breathing zx)ne. Each air sampler was protected with a ground fault interrupter due to wet conditions encountered
within the field.

The location of air sampling systems were as follows (refer to attached diagram):

Perimeter I At side walk inter.tion near building 12

Perimeter 2 Between Flag pxole and budding 12 parking lot on line with side walk
decribed in perimeter I location.

Control Point Uxated at control point (see health and safety plan) on right side of
side walk at the edge of parking lot.

Field - General Atea Various locations: I. Between test piLs 1, 2, & 3 and
Trench A.

2. Between Trench B and C

3. Between Trench C and the
sidewalk.

AIR SAMPLING ANALYSIS

Analysis of air samples was perform.cd initially in held to ascertain any immediate hazards and then later in
laboratory to quantify total activity concentrationrs.

Field analysis was performed using a Ludlum 2200 scaler coufr!d to a Ludlum 43-10 sample probe capable of
detecting both alpha and beta radiations. Field calibrations were performed.

Field Calibraion Datq

Alpha Background: 0 c/im
Beta Background: 126 c/m
Alpha Efficiency: 0. 17 c/d
Beta Efficiency: 0.228 c/d
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Since environmental radon particulate progeny produces interferences in counting, it is nc'e.sary to develop a
methdvJ to discriminate against these and still ascertain airborne ativity quickly. In this case, a two count method
wzs used where the initial count is followed by a seLond count 35 minutes later. Here it is presumed that the
effective half life of radon progeny is 35 minutes. Therefore, the long lived alpha activity is given by;

A,-2 (A,5 ) -A

Where: A,.
A11
AO

is the long lived alpha activity,
is the activity based on the count 35 minutes po)t initial count, and
is the activity based on the initial count.

Field assessment was based on airborne activity using the initial count and the alpha to beta count ratio to obtain
qualitative information on the extent of radon progeny. Subsequent counts 35 minutes later was used to better
quantify the airborne alpha activity. Later all samples were taken to a laboratory for more accurate analysis once
the radon progeny had decayed. The two count method in field and counting within the laboratory indicated all
activity to be less than the minimal detectable activity (MDA).

The minimum detectable activity is can be developed as follows:

LLD-k +2r6'ko b
2

Where: LLD
K
Ob

is the lower limit of detection
is the defined for a 95% confidence interval of a one tail test and is equal to 1.65, and
is the standard deviation in the backgruvad count.

MDA- -1 (LWD)
eT

Where: MDA

T

is the minimum detectable activity and
is the efficiency, and
is the counting time.

MDC- -D

V

Where: MDC
V

is the minimum detectable concentration and
is the volume of air sampled.
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For field analysis the minimum detectable concentration was determined to be < 5.5E-13 jiCi cc" for a one hour

sample period as was performed initially and < 6.8E-14 •CO cc ' for an 8 hour sample as perfornmd subsequently.

Sample analysis in the laboratory used increased count times and had a better efficiency given rise to a MDC of

< 5.3 E-14 ACi cc" and < 6.6 E-15 ACi cc' for I and 8 hour sampling times respectfully.
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Appendix A-3

Breathing Zone Air Sampling
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BREATHING ZONE AIR SAMPLING

Breathing zone air samplers; were assigned to identified site personnel. These air samplers provide better estimates
of actual intakes due to local generated sources than would general area air sampling. Hence estimates of intakes
are best made on the basis of BZA data rather than on the general area air sampling program. Interpretation of
BZA results is on the basis of comparing activity deposition on the filter as compared to the intake retention function
(IRF) which the BZA represents. Hence, an estimate of the exposure an individual receives based on BZA data
can be given as follows:

200OMPC-hE-I( AL
AIL

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 as defined under IOCFR20.

The intake can be represented by the ratio of the activity deposition and the intake retention function as lbllows:

A

TRF

Where: A is the activity deposited on the filter and all other variables are as previously defined.

The intake retention function defined here for a BZA is simply the Flow rate of the BZA (Fsz.) as compared to the
breathing rate of reference man (FlA). In the case depicted here the IRF can be written as follows:

IRF-
FR)4

Substituting the various equations yields the following relationship for exposure:

E- ( A F ) (2000MPC-h)
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The reference man breathing rate is 20 1pm; the breathing zone air samplers were calibrated to 2 Ipm; the activity
is the activity on the filter: and the annual intake limit is based on reference man inhaled volume (2.5E9 ml) in a
occupational year and the MPC (the value of MPC is for the insoluble case) as follows:

Nuclid All. U

0.25
0.25f-Mu

Substituting all appropriate values the preceding equation becomes:

E(MPC-h) -8E4 *A

Each BZA was calibrated prior to issuance and allowed to ni during the entire work evolution. iiach filter
(absolute) was analyzed on a gas flow proportional counter for total alpha and beta activity. In 4 of 5 cases the
alpha and beta a ctivity was reported at the Minimum Detectable Activity as 3.5 E-7 uCi. This corresponds to
intakes at < 2.8E-2 MPC-hr. The fifth sample indicated alpha activity of 5. 14E1-7 with a corresponding exF sure
of 4.IE-2 MPC-h. It should be noted that the any MPC-h value less than 2 MPC-h is not recordable. (COle of
Federal Regulations Chapter 10 Part 20)
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BZA Calibration Data

BZA Sampling Pump:
Calibrator:
Calibration Date:

Gillian High Flow Sampler Model # HFSI 13A, PIN D80070
Buck Calibrawr (20cc/m - 6 Ipm) Gilian Instrument Corp., P/N D800286
June 6, 1992

S/N:
LQ

Trial #

2
3
4
5
6

S.D.

9360,

t2.U

2.014
2.014

2.027
2.013
2.018
2.021

2.018
0.005

9366
N/A

2.013
2.052
2.040
2.040
2.043
2.041

2.038
0.013

9365
H.-7

2.001
2.005
2.000
2.010
1.999
2.001

2.003
0.004

9359
H-1

2.013
1.999
2.000
1.997
2.001
2.009

2.003
0.006

9364
H-6

2.070
2.069
2.068
2.070
2.079
2.073

2.072
0.004

Note: All Flow rates are expressed in Ipm.

BZA Issuance Infonmation

Maim Comay BZA ID

Brown, Al Texas Instruments -1-2
Bianco, Lou Frankl Environmental 9366
Mulligan, Lee Franklin Environmental H-7
Austin. Marcia CPS, Inc. H-6
England, Mike Franklin Environmental H-I

BZA Counting Data

Counting System: NMC PC-5 for alpha counting,
Count Date: 6/9/92
Backgroung Count Time: 5 mui.
Sample Count Time: 5 min
Alpha Efficiency: 0.35 c/d
Beta Efficiency: 0.28 c/d
Background Counts, Beta: 168 cts
Background Counts, Alpha: 0

NMC DS-3 tor Beta counting

IU-i li:6

Sample Counts, Alpha:
Net Counts, Alpha:
Net Counting Rali, Alpha-
Activity, Alpha (jCi):
Sample Counts, Beta:
Net Sample Counts, Beta:
Net Counting Rate, Beta:
Activity, Beta (juCi):
Expolwu (MPC-h):

0
0
0
<MDA
175
35
1.4

<MDA
< 2.5 E-2

0
0
0
< MDA
176
10
2
< MDA
< 2.5E-2

0
0
0
<MDA
158
0
0
< MDA
<2.5 E-2

13
0
0
<MDA
169
1
0.2
<MDA
< 2.5E-2

H-7

2
2
0.4
5.14E-7
173
5
1

< MDA
4.1E-2
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APPENDIX B-I

DIRECT RADIATION READINGS OF TRENCH
AND TEST PITS AT VARIOUS ELEVATIONS
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TRENCH SURVEY RESULTS

(All survey readings perfornmed with the Nal IxI survey meter)
All readings in pR/hr

SAMPLE LOCATION SURFACE

B-I

B-2

B-3

B4

B-5

B-6

B-7

B-8

C-I

C-2

C-3

C4

C-5

C-6

C-7

C-8

C-9

13

13

12

13

13

12

12

12

11

14

17

15

15

13

17

13

13

12"

17

13.5

12.5

14

13

13

12

13

24'

20

13.5

14

14.5

13

14.5

15

14.5

15

17

25

20

20

16

18

17

16

EXC. DIRT

14

12

12

12.5

12

12

12

12

12

12

15

16

15

14

13

12

13

13

16

20

19

15

13

17

15

15

25



SAMPLE LOCATION SURFACE 12D 24' EXC. DIRT

TP-4 20 25 25 30

TP-5 12 13 14 II

TP-6 12 12 13 12

TP-7 11 13 10 12

D-1 11 13 14

D-2 12 14 16

D-3 10.5 12 13

D-4 !1 12 12

D-5 14 14 14

D-6 20 2.5 25 *D-Special Sample

D-7 12 12 12

D-8 12 12 13
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APPENI)IX B-2

LOCKIIEED ANALYTICAL LABORATORY RESULTS
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TEX -1 :IIST - .. . .0 6102

Sample Preparation and Scro•ning.

The samples consisted of wet soil and gravel. The samples were
dried at 1030C 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 imn 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
compositp 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
aniount of natural thorium contamination, which is not significant
for the thorium levels determined in the samples. The Laboratory
Control Sample and the Duplicate samples were within acceptance
criteria.

Uranium Isotopic Analysis.

The Uranium analysis were repeated. The yeilds on the repeat
samples were in the acceptable range except for the Composite four
sample. The composite four sample was analyzed in du." -e. The
duplicate results for the composite four sample ar, chin the
acceptance limits. The blank showed a trace of nat Aral uranium
contamination, which is usual for smaples 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.



.Job Report for: TEX-INST-....06102

Client Sample ID: COMPOSITE #1
Date Collected! 07-JUN-92
Matrix: SOIL

IAL Sample ID:
Date Received:
Job Name:

Estimated
Uncertainty

A25476
10 - 'UN -92

TEX-INST- .... 06102

Data
MDA Qual UnitsConstituent Batch Activity

Gamma Spec. Analysi
U-234
U-235
U-238
Th-228
Th-230
Th-232
Uranium

R0064 8
R0108 2
R01082
R01082
R01082
R01082
R0108l2
R0168_10

0.0
11
0.91
4.3
1.3
1.6
1. 1
9.1

0.0
0. 15
0. 042
0.090
0. 050
0. 050
0. 040
0.31

0,0
0.014
0.005
0.018
0.030
0.005
0.010
0.097

pci/g
pCi/g
pCi/L
pCi/g
pCI/g
pCi /g
pCi/g
ug/g

Comments on Data Qualifiers:



-Client Sampple 1D: COMPOSITE #2
Date Collected: 07-JUN-92
Matrix: SOIL

LAL Sample ID: A25477
Date Received: 10JUN-92
Job Name: TEX-INST- ..... 06102

Est itIat ed Data
Constituent Batch Activity Uncertainty MDA Qual Units

Ganmma Spec. Analysi R0064_8 0.0 0.0 0.0 pCi/g
U-234 R0108 2 20 0.23 0.019 pCi/g
U-235 R01082 1.6 0.064 0.019 pCi/g
U-238 R0108_2 7.0 0.13 0.007 pCi/g
Th-228 R0108_2 0.90 0.043 0.033 pCi/L
Th-230 R0108 2 1.2 0.050 0.020 pCi/g
Th-232 R0108.2 0.69 0.040 0.010 pCi/L
Uranium R016810 14 0.47 0.099 ug/g

Comments on Data Qualifiers:



i w . • . . . . . . . . .. . . . . . . . . . . .. . .. . . . . . . . . . . . . . . . . ... . . . . . . ... . . . . . . . . . o. . ..

Client Sample ID: COMPOSITE #3 LAL 3ample IV: A25478
Date Collected: 07.JUN-92 Date Rpceieved: 10-JUN-92
Matrix: S0IL Job Name: TEX-INST- .... 06102

Est iwared Data
Constituent Batch ActivLty Uncertainty VDA Qual UWits

Gamma Spec. Analysi R0064 8 0.0 0.0 0.0 pCi/g
U-234 R0108 2 16 0. )2 0.017 pCi/g
U-235 R0108 2 1.8 0.11 0.046 pCi/g
U-23,5 R0108 2 32 0.45 0.017 pCi/g
Th-229 R0108_2 1.5 0.070 0.030 pci/g
Th-230 R0108 -2 1,7 0.070 0.020 pCi/g
Th-232 R0108 2 1.8 01070 0,030 pCi/g
Uranium R016810 55 1.9 0.099 ug/g

Comments on Data Qualifiers:



Ulent Sarnpje ID: COMPOSITE #4 LAL Sample ID: A25479
ate Co1iected: 07-JUN-92 rDate Recei.ved: 10-JUN-92.4trix: SOIL kJoh Nate: T X. I NS'I'- .... 1 2

U E a t:. i na t. odUncertainty
Qual Units

Consti tuent Batch Activity MWA

Rnuva Spec. Analysi
-234
-235
-238
h-228
K-230
h-232
ran i um

RO,64 8
R0108_2
R0108 2
R0108-2
R0108-2
R0108 2
R0108-2
R0168_10

0. 0
1 100

79
3 2 'J 9
110

4.8
*10

800

0.0
26.

7.0
45,

2.6
0,55
2.6

2'7.

0.0
1.7
1.7
1.7
0.70
0.45
0.20
0.36

pci/9
pci/g
pCi/g
pCI/g
PC] / gpC'i/g

ug/9

omments on Data Qualifiers:



RADIOCHEMICAL OC DATA SUMMARY

TEX.INST-...,06102

Reafgentl Bintnk Anulysis

i Analyte Reiach ID MinimumUr Acceptance Date
Delectable Llrtdt Anaelyzed

Autivity lg

Recfiurni226 ____

IJ:234 PO0I08ý 2 .012 { 006 6-18-92

U-238 R182 0005 ~ 0.6 6.1891

1h 232 R0108 2 000 1 6192

10otlp/ 01 1 01 1 f 1392
- _ --.. ..... ...... -

Reagenit
lilank
Result
PCw/g

0.4

0 08

0.000

0,o09

Duplicate Sample Analysis

OC Sample Analyses

Analyte

Ra-226

U-234

U-238

Th-232

U-Total •p/I

Batch ID Client
Sample

10.

LAL
Samplel0rp~

R 108 2

R 01082

R0138 10

Comp 4 A25479

Comp 4 A25479

Camp 414 A25479

Comp 4 A25479

Date
Analyzed

6 18-92

6 1892

6-1892

6,18-92

Semple•i Duplicate
Noiwlt Result
pCl/L pCiIL

........ ..... 1
1120 96/

:1210 2780

012 108
802 1 '1

Relative
Percent

Difference
4%)

14

13

4

9

Data
Qualifier

I - - - -- -_____ . .--..---

Laboratory Control Sample

OCc Sample Analsevos__

Analyte :aI , , ' .'. D tel L t..ofa,. . . LA oMatory |%) Data

- .. - . An.1yzd • "...f . COntrol . Recovery Qualilier

Ra-226

U-234 R01082 8-18-92 5,66 5.4 103

U-235 R0108 2 6-1892 5.50 5.40 102

Th-232 Rol08 2 6-18-92 5.31 8,45 97

U-total ug/g R0168 10 6-13.92 34 36.6 93
No ROOM = .. . . . .. . .. . '.:L_.• :_ 7 , . . :7•- • --- -. .,' '. " • - • = ---. ; . .



GROSS Al.PhiA S('RFENING~ 1'RXED..:RL:S* AND RESIA.1t's
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APPENDIX B-3

GROSS APIlA COUNTING PROCFD)URFS AND RESULTS

FIELD METHOD

The gross alpha counting technique will be used to limit volumes of soil excavated for
disposition. As excavation is performed, in defined areas, soil samples will be collected
and analyzed in a field laboratory. The purpose of this screening is to ensure that each
area is below the 30 pCi/g level.

In addition, this technique can be used for the post excavation survey. Ille same
counting technique will apply. The samples, in this case, will be vertical composites
taken at all grid locations and at the center of each grid. Confirmatory uranium
isotopic analysL, will be performed on 5% of the total samples.

This gross alpha counting technique was used during the pilot sludy at Texas
Instruments Incorporated and the results correlated very well with the isotopic uranium
analysis performed by Lockheed.

INSTRUMENTATION

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

Assuming a detector response due to a thick source in contact with ZnS(Ag) is described
by:

y(cpm) = C(Alpha/mining) A (cm) R, (mg/cm) /4.

(Skrable, g.W., Phoenix, K.A. , "Theoretical Response of a
ZnS(Ag) Scintillation Detector to a-emitting sources and
Suggested Applications", Health Physics, Vol. 60, No. 1991)

..15



SAMPLE COUNTING

The analytical procedure is as follows:

.1) The sample is prepared in a sample planchet under
original field condition.

2) The range of the alphas in source material, R., was
calculated using Zeigler's theoretical elemental ranges.
The elemental ranges were weighted by the elemental mass
fractions as determined for a standard soil by atomic
absorption analysis.

3) Since the relative alpha energies were varied, we
assumed an average energy of 5.5 MeV. The averaie energy of
all alphas emitted by the U-238 chain is about t.4 MeV, the
average alpha energy for the Th-232 chain is about 5.8 MeV.

4) The water content was estimated by drying an aliquot of
representative samples 1-2 days at 50-750 C. Due to past
experience, dry soil was assumed to still have 10% water
content. Both this 10% and the fraction lost during drying
were included in the mass fractions for hydrogen and oxygen
used in (2) above.

5) Uncertainties tabulated with the results are due solely
to propagated counting error. Due to the assumptions made,
especially in (3) above, an additional uncertainty could be
assumed as a conservative measure.
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Texas Instruments Incorporated, Attleboro, MA
Gross Alpha Screening Results

-s C•-• Tk ne(min):
8a~pow.RaW (cM) -

45
0.02688

Area (cm2):
Bkg Time (min):

20.3
930

Yft -MMO- Dry Sample
Mass (QM)Sample ID

II

TP-1
TP-2
TP-3
A-i
A-2
A-3
A-4
A-5
A-6
A-7

Special-2
EXP-B
EXP-C

C-1
C,-2
C-3
C-4

.C-6

C-7
C-8
C-9

1W4'

1M018

12.754
12.A4
14.222
15.96
15.78
13.806
134427
15.301
14.726
17.321
15.266
1:6.51
13.986
13.064
16S65
16.79
16.798
13.665
16.438

P. L,

10.871
8'513
12.224

11.256
10.845
12.775
14.693
14.283
11,776
11,857

13.262
12.912
15.584
13.941

14.725
12.255
10.947
14.655

15.609
15.287
11.97
14.643

Frac. H20

Content
0.114

0.150
0.147
0-117
0,135
0.102
0.079
0.095
0.147
0.117

0.133
0.123
0.100
0.087
0.108
0.124
0.162
0.064
0.070
0.090
0.124
0,109

Theor.
Range

Smtc=2)

5.401
5.342
5.347
5.396
5.366
5.422
5.459
5.433
5.347
5.396
5.370
5.386
5.424
5.447
5,411
5.385
5.323
5.485
5,475
5.441
5.385
5.409

Gross Alpha

Counts +i- 1 Sigma
32 +1- 5.66
45 +1- 6.71
48 +/- 6.93

26 +/- 5.10
29 +1- 5.39
57 +/- 7.55

76 +/- 8.72

46 +/- 6.78
40 +1- 6.32

124 +1- 11.14

9120 +/- 95.50

46 +/- 6.78
142 -/- 11.92

235 +1/ 15.33

57 +1- 7.55

215 1/- 14.66

211 +i- 14.53

80 +/-8.94
117 +/- 10.82

181 +/- 13.45
73 +/- 8.54

223 +/- 14.93

Total Spec. Alpha Act.

(pCligm)
Activity I+- 1 Sigma

11.24 +/- 2.07

16.17 +/- 2.48
17.26 +/- 2.56

9.06 1/- 1.87
10.21 +1- 1.98
20.30 +1- 2.75

27.02 +1- 3.15
16.26 +/,. 2.46
14.31 +/- 2.33

44.88 +/- 4.07

3349.61 +1- 35.08
16.40 +/- 2.49
51.20 +/- 4.33

84.66 +/- 5.55

20.34 +1- 2.75
78.30 +/- 5.37
77-74 +/- 5.38

28.34 +/- 3.22
41.72 +/- 3.90

65.17 +/- 4.88
26.30 +/- 3.13

80.87 +1- 5.45

MDA
(Pc•i/g)
0.0015
0.0015
0.0015
0.0015
0.0015
0.0015
0.0015
0.0015
0.0015
0.0015

0.0015
0.0015
C.0015
0.0015

0.0015
0.0015

0.0015

0.0015
0.0015

0,0015
0.0015

0.0015



Texas Instruments Incorporated, Attleboro, MA
Gross Alpha Screening Results

Sample Count Time (mi):
Buclground Rate (cpm):

90
002688

Area (cm2):
Bkg Time (min):

20.3
930

Wet Sample
MWma)

Dry Sample
Mass (gin)Sample ID

8-1

B-3
B-4
B-5
B-6
B-7
B-8
TP-4
TP-5
TP-6
TP-7
D-1
0-2
D-3
D-4
D-5
D-6
D-7

14.355
14.619
13.967
14.925
13.288
12.933
16.668
14.356
12.981
12.277
16.525
16.017
14.474
15.067
15.375
14.65
15.888
17.34

12.308
13.553
12.484

13.344

11.468
13.234
11.744

10.885
15.048

12.839
11.629

10.738
15.258
14.197

12.86

13.515

14.011
13.12

14;048

15.361

Frac. H20
Content

0.074

0.078
0.130
0.087
0.180
0.113
0.116
0.158
0.097
0.106
0.104

0,125
0.077

0.114

0.112

0.103
0.089

0.104
0.116

0.114

Theor.
Range

(mo/c488
5.468
5.462

5.374
5.446

5.294
5.402
5.398
5.329

5.429
5.415
5.418
5.383

5.464

5.402
5.405

5.420
5.444
5.417

5.398
5.401

Gross Alpha
Counts +/- 1 Sigma

Total Spec. Alpha Act.
(pCi/gm)

Activity +/- 1 Siqma
MDA

(pCiigm)
48
62
94

157

49
88

84
78

650
87

177

131
81

96

130
136

69

533
153

17877

+/- 6.93
+1- 7.87
+/- 9.70
+1- 12.53
+I- 7.00
+1- 9.38
+1- 9.17
+/- 8.83
+1- 25.50
-/- 9.33
+/- 13.30
+/- 11.45
+I- 9.00
+I- 9.80
+/- 11.40
+/- 11.66
+/- 8.31

+/- 23.09
+i- 12.37
+.- 133.70

8.22
10.76
16.81
27.99

8.68
15.62
14.91
13.99

117.63
15.40
31.78
23.56
14.18
17.08
23.28
24.31
12.06
96.59
27.51

3263.79

+/- 1.25
+1- 1.42
+/- 1.78
+/- 2.27
+/- 1.31
+1- 1.71
+/- 1.68
+1- 1.64
+/- 4.63
+/- 1.70

+1- 2.42
+/- 2.10
+1- 1.63
+1- 1.79
+1- 2.08
+/- 2.12
+1- 1.51
+/- 4.20
+/- 2.26
+/- 24.41

0.0015
0.0015
0.0015

0.0015
0.0015
0.0015
0.0015
0.0015

0.0015
0.0015

0.0015
0.0015
0.0015

0.0015

0.0015

0.0015

0.0015

0.0015

0.0015
0.0015



APPENDIX B4

(;ROSS ALPHA SCREENING PROCEDURES AND RESULTrS
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APPEND IX B-4

COMPARATIVE ANALYSIS OF ALMIA SCREENING TECIINIQUE 1TO
LOCKHEED ANALYTICAL LABORATORIES DATA

SAMPLE GROSS ALPHA LAL
AVERAGES TOTAL U ISOTOPES"
(pCi/g) (PC i/g)

Comp. 1 18.67+- 10.66 16.2

Comp. 2 33.8 +,'-24.6: 28.6

Comp. 3 36.67+/-35.64" 49.8

Comp. 4 3306+/-6OY 4379

Exp. B 16 .4f

Exp. C 51.2'

Avg. C 55.94 +/- 26.5'

Avg. B 14.62+/-6.28'

The total p('i'g was obtained by summing the pCi/g for the U-234, U-235 and U-238.
b. Gross alpha number obtained by averaging TP-I, 2, 3 and trench A data. Error is in

averaging only.
c. Gross alpha number obtained by averaging composite of trench B and composite of

trench C refered to as EXP-B and EXP-C. Note a similar number is obtained by
averaging all of the trench C and trench B data.

d. Gross alpha number obtained by averaging TP-4,5,6.7 and trench D data.
e. Gross alpha number obtained by averaging Special and Special 2.
f. Gross alpha obtained from a composite of the B trench.
g. Gross alpha obtained from a composite of the C trench.
h. Average of all the trench C data.
i. Average of all the trench B data.
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Texas Instruments Incorporated

Remediation Plan

Prepared by Creative Pollution Solutions, Inc.

REMEDIATION PLAN FOR THE IDENTIFIED BUILDING 12 BURIAL AREA

Executive Summary

This remediation plan was designed to meet the criteria
established by the U. S. Nuclear Regulatory Commission (NRC) as
promulgated in their branch technical position. The plan is
intended to affect the area identified as the building 12 burial
site. The basis of this plan was established on two studies of
the site. The first study was performed by Oak Ridge Associated
Universities (ORAU) as commissioned by the NRC in 1984. The
second study was conducted by Creative Pollution Solutions, Inc.
(CPS) for Texas Instruments Incorporated (performed in June/July
1992) in part to assess the feasibility of remediation. Two
reports were generated following this study: a report on costs
of remediation options and a report on the radiological
characterization of the aforementioned site.

This remediation plan includes: a) pre-excavation survey to
ensure all affected areas are better defined in terms of
subsurface contamination, b) physical site layout, c) physical
excavation, d) In- situ radiological screening, and e) post
remediation surveys.

I. INTRODUCTION

GENERAL

The area which was identified as the former burial area which is
located between Buildings 11 and 12 was the focus of this
radiological characterization. This area is presently used for
several purposes. The area is primarily a well landscaped level
parcel with large rock formations and flower beds. The area
includes several paved parking lots to the north and south west
and side walks inter dispersed. The site is bordered in the
northwesterly direction by shrubs, and a wooded low lying
wetland.



The technical data used for this radiological characterization is
derived from two major sources, the first is the 1984 Oak Ridge
Associated Universities (ORAU) study and the second is the
limited trench sampling conducted by Creative Pollution
Solutions, Inc. (CPS) in June 1992. The isotopic analyses of the
CPS trench sample composites were performed by Lockheed
Analytical Inc.. Gross alpha counting was performed on all trench
grab samples for the purpose of confirmation and correlation with
isotopic data for future use as a field screening technique
during the remediation process.

OAK RIDGE ASSOCIATED UNIVERSITIES (ORAU)

The ORAU study employed a grid sampling technique which
established reference coordinates within the study area. The
grid network established 480 sample grids. A walkover surface
scan using portable NaI(Tl) gamma scintillation detectors was
conducted at 1-2 meters over the entire gridded area. Exposure
rates were taken at both contact and at 1 meter elevations on
each grid coordinate as well as areas identified during the
surface walkover scan. Surface soil samples were taken at grid
coordinates and assayed for Uranium 238 and 235 as well as
Thorium 232 and Radium 226. The surface exposure rate survey
identified 21 isolated locations at which elevated (greater than
background) exposure rates were identified. These 21 locations
were further characterized by soil samples ranging in depth from
2 to 40 cm. In addition, 25 boreholes were used to further
characterize areas which exhibited elevated surface exposure
rates and/or were questionable areas found by ground penetrating
radar. The boreholes ranged in depth from 1.0 meters to an
average of 3.5 meters and a maximum on one borehole of 5.0
meters.

CREATIVE POLLUTION SOLUTIONS, INC. (CPS)

The CPS exercise employed a trenching technique and subsequent
sample composited from extracted materials. The trenches, a
total of four, were excavated with a conventional backhoe to a
depth of 2 feet. They ran in parallel within the study area and
in a southwest to northeasterly direction. The trenches were
approximately 100 feet long and were segmented in areas which
encroached on utilities. In addition to the trenches, 7 test
pits were excavated in areas to the northeast and southwest of
the trenches. (CPS 92)

The CPS study was intended to provide the following information:

. Confirmation of the data in the Oak Ridge Associated
Universities (ORAU) study (RSAP/SMBP-8, 1985);

2



. Comparison of composite sample data between ORAU and
Lockheed Analytical Laboratories, Inc. (LAL) data;

, Determination of acceptability for disposal of the
contaminated soil and debris;

* Identification of remediation options and the estimated
costs for each option,

. Correlation of gross alpha screening data with ORAU and
LAL data and as a demonstration of a rapid field screening
technique to be employed during remediation; and

* Demonstration of the feasibility of remediation.

II. CRITERIA

The remediation plan is based on option I of the "BraInch
Technical Position" as published in the Federal Register
10/23/81. Based upon site characterization, the concentration
should not exceed 30 pCi/g.

III. PRE-EXCAVATION SURVEY

A pre-excavation Survey will be performed in order to complement
the ORAU report. The focus of the pre-excavation survey will be
subsurface sampling. The sampling will be performed over the
area defined in the ORAU report (see diagram 1). This area is
approximately 7500 m2. Approximately fifty randomly selected
soil samples will be taken in the 7500 m2 area. These samples
will be vertical composites to a depth of 1 meter. Gross alpha
screening (see Appendix B) will be performed on all samples. Ten
percent of the samples will be analyzed for isotopic uranium
distribution by a certified laboratory.

IV. EXCAVATION

General

The planned excavation of the Former Burial Area (FBA) was
designed based primarily on the Oak Ridge Associated Universities
report along with the study performed by Creative Pollution
Solutions, Inc.
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The excavati.on will be performed in a two phase approach. This
two phase approach will involve the removal of approximately 6000
ft 3 of soil. In most cases the contamination is within the top
twc feet of soil. Phase I will be the excavation and removal for
disposition those areas identified within diagram 2. During the
excavation the soil will be mechanically screened (3/4" mesh) to
remove aggregate. Conventional radiological monitoring will be
performed on all collected aggregate. A field radiological
screening technique (described in the next section) will also be
established to determine the extent of excavation required. This
radiological screening involves monitoring and sampling within
the excavated areas.

Phase II will be performed in the areas defined in diagram 3.
This phase is designed to remove potentially contaminated debris
identified by the ORAU site study. As defined in phase I
mechanical screening will be employed to remove potentially
contaminated debris. Conventional radiological monitoring will
be performed on all collected debris to determine disposition.
In addition, if contaminated soils are identified during the
phase II work they will be processed for disposal.

Field screening

As the excavation proceeds, radiological field screening will be
performed to ensure that the excavation of each area is complete.
The field screening will be a two phase approach: (1) Field
survey of the excavated area with a GM pancake probe survey meter
for preliminary screening to determine if further excavation is
immediately required and then followed by (2) a field gross alpha
screening using a ZnS soil counting method to determine the lower
bounds of excavation.

Field GM screening

The screening method using a pancake G-M survey meter has
been demonstrated to detect levels on the order of 100 pCi/g
for this site (Appendix A). This method provides for quick
and reliable, in-situ measurements to better define extent
of phase I excavation.

Gross Aluha counting Technique

If the field GM survey shows no apparent contamination,
samples will be drawn from each side and at the bottom of
each excavated area and will be analyzed in the field using
a gross alpha counting technique (Appendix B). This
technique has been demonstrated to detect levels at or near
natural background. This technique was tested in the pilot
study at Texas Instruments Incorporated and the results of
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the gross alpha counting correlated very well with the
isotopic Uranium analysis performed by Lockheed. (See table
1 in Appendix B) This technique will aid in decision making
regarding excavation since it will detect levels at or below
the established level of 30 pCi/g total uranium.

Site Restoration

After all identified areas are mitigated, as discussed
above, affected areas will be backfilled. Soil from the
phase II portion may be used to backfill excavated areas. In
addition, clean soil will be used to supplement the
remaining areas.

Health and Safety

Breathing zone air samples analyzed after the pilot study
showed that the highest exposure during the pilot study was
4.1E-2 MPC-h. It should be noted that any MPC-h value less
than 2 MPC-h is not recordable. Since airborne
concentrations are very low the excavation work will only
require level D protection. As a precaution breathing zone
air sampling and area sampling will also be performed. The
site specific health and safety plan will be available prior
to the excavation.

V. FINAL SURVEY

A post verification survey of the defined area will be performed
for the Building 12 Burial Area. This survey will cover an area
of approximately 7500 m2 (Diagram 1). The sampling grid
established in the ORAU report will be used to aid in i lentifying
sampling locations. All sampling will be performed on :11 grid
coordinates and at the center of each grid (see diagram 4). The
sampling will include: (1) external exposure rate measures taken
at the surface and at 1 meter elevations performed in accordance
with the procedure established in the ORAU study and (2) soil
sample composites to a depth of 1 meter or refusal.

The analysis of the soil sample composites shall be performed
using the gross alpha screening technique described in this
document. In addition, 5% of the samples, randomly selected,
will be sent to a certified laboratory for isotopic analysis.
In addition, any samples exceeding 30 pCi/g total uranium on the
gross alpha screening shall be sent off site for full analysis by
a properly certified outside laboratory.

For each 10 m2 area an average concentration (pCi/g) will be
determined by averaging all samples taken in that 10 m2 area.
This average shall be less than 30 pCi/g total uranium.

5



VI. REFERENCES

The following documents were used in the preparation of this
plan:

NUREG/CR-2082 "Monitoring For Compliance With
Decommissioning Termination Survey Criteria";

Branch Technical Position entitled "Disposal of Onsite
Storage of Thorium or Uranium Wastes From Past Operations",
published in the Federal Register 10/23/81.

Radiological Survey of the Texas Instruments Site Attleboro,
Massachusetts prepared by Radiological Site Assessment
Program Oak Ridge Associated Universities, Jan. 1985.
RSAP/SMPB-8.

Radiological Characterization of Texas Instruments,
Incorporated prepared by Creative Pollution Solutions, Inc.,
July 1992.

Preliminary Cost Estimates of Various Remediation Options
for Texas Instruments Incorporated prepared by Creative
Pollution Solutions, Inc.

Skrable, K.W., Phoenix, K.A. , "Theoretical Response of a
ZnS(Ag) Scintillation Detector to a-emitting sources and
Suggested Applications", Health Physics, Vol. 60, No. 1991
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Diagram 4

Example Sampling Scheme for
Subsurface Soil using 5 meter

on center locations on the ORAU
10 meter grid map
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ORAU lOm Grid Lines
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Appendix A

GM FIELD SCREENING

A technique for the use of hand held GM survey meter is desirable
for the purpose of quick field determinations of remediation
attainment. Due to the emission of alpha and beta/gamma
radiations from the uranium and it's progeny the use of GM
detectors becomes a desirable option for gross screening of
materials to determine the presence of contamination in levels
which exceed the natural abundances.

In an effort to better quantify the levels and extent of
contamination in the TI soil matrix which can be identified by a
conventional hand held GM survey meter a simple response
determination was done. One of the composite samples analyzed by
LAL was prepared in an infinitely thick geometry for the
detection of betas (greater than 0.6 inches).

SARGENT'S RULE
E > 0.8 Mev

R = 0.526 2 (-0.094)
Where R it in grams/cm2

R = 0.526 (2.3)'0.0

R = 0.4863 grams/cm2

for soil density of 2.0 grams/cm3

R = 0.243 cm (0.618 inches)

From this sample gross GM detector response was recorded when the
detector was placed directly in contact with the soil. A layer
of mylar was used to prevent detector contamination. To
determine if equilibrium detector response conditions existed the
sample volume (thickness) was reduced incrementally while
recording the detector response in CPM. The attached graph shows
the detector response to a composite field sample of 4700 pCi/gm.

The response uniformity of the GM down to a sample 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, it was
experimentally determined the approximate range or thickness of
soil in this sample matrix necessary to achieve equilibrium
conditions is less than 1 centimeter which supports the

11



theoretical calculation shown above. Using the sample activity
of 4700 pCi/gram (LAL) and an approximate effective sample volume
(based on the detector window area) and the effective range
determined experimentally the resulting mass of soil is
approximately 20 grams. Using the LAL result of 4700 pCi/gram
times the sample mass of 20 grams equals 9.4E4 pCi(2.08E5
DPM)/effective sample. With the detector response of 4500 CPM
the effective efficiency of:

4500 cpm/2.08E5 dpm = 2.15E-2
or

Effective efficiency = 2.15%

This exercise demonstrates the sensitivity of the GM to small
sample volumes and low concentrations. If a criteria of 2 times
background is used as a field screening action point then the
following assumption could be made:

Background of GM = 50 CPM
2 x 50 CPM 1 100 CPM or 50 CPM net

50 CPM(net) / 0.0215 cpm/dpm = 2.32E3 DPM
or

2.32E3 DPM / 2.22 DPM/pCi = 1.05E3 pCi/sample
With effective sample volume of 20 grams

1.05E3pCi / 20 grams = 52.4 pCi/gram

If the conservative assumption was made that gross GM screening
could effectively see contamination in excess of twice background
then the assumption of no detectable GM field screening results
above twice background could be effectively instituted as a
technique for determining when to end remediation in a given
location and use more sensitive analytical procedures to
determine actual residual contamination conditions as they apply
to the release criteria. This screening technique will eliminate
excessive soil volumes and delays in determinations 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 delays in site excavation work
performed by contractors.

12



Appendix B

GROSS ALPHA COUNTING

FIELD METHOD

The gross alpha counting technique will be used to limit volumes
of soil excavated for disposition. As excavation is performed,
in defined areas, soil samples will be collected and analyzed in
a field laboratory. The purpose of this screening is to ensure
that each area is below the 30 pCi/g total uranium level.

In addition, this technique can be used for the post excavation
survey. The same counting technique will apply. The samples, in
this case, will be vertical composites (to a depth of 1 meter or
refusal) taken at all grid intersections and at the center of
each grid. Confirmatory uranium isotopic analysis will be
performed on 5% of the total samples.

This gross alpha counting technique was used during the pilot
study at Texas Instruments Incorporated and the results
correlated very well with the isotopic uranium analysis performed
by Lockheed.

INSTRUMENTATION

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

Assuming a detector response due to a thick source in contact
with ZnS(Ag) is described by:

y(cpm) = C(Alphalminlmg) A (cm) R, (mg/cm) /4.

(Skrdble, K.W., Phoenix, K.A. , "Theoretical Response of a
ZnS(Ag) Scintillation Detector to a-emitting sources and
Suggested Applications", Health Physics, Vol. 60, No. 1991)
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SAMPLE COUNTING

The analytical procedure is as follows:

1) The sample is prepared in a sample planchet under
original field condition.

2) The range of the alphas in source material, R., was
calculated using Zeigler's theoretical elemental ranges.
The elemental ranges were weighted by the elemental mass
fractions as determined for a standard soil by atomic
absorption analysis.

3) Since the relative alpha energies were varied, we
assumed an average energy of 5.5 MeV. The average energy of
all alphas emitted by the U-238 chain is about 5.4 MeV, the
average alpha energy for the Th-232 chain is about 5.8 MeV.

4) The water content was estimated by drying an aliquot of
representative samples 1-2 days at 50-750 C. Due to past
experience, dry soil was assumed to still have 10% water
content. Both this 10% and the fraction lost during drying
were included in the mass fractions for hydrogen and oxygen
used in (2) above.

5) Uncertainties tabulated with the results are due solely
to propagated counting error. Due to the assumptions made,
especially in (3) above, an additional uncertainty could be
assumed as a conservative measure.

14



COMPARATIVE ANALYSIS OF ALPHA SCREENING TECHNIQUE TO
LOCKHEED ANALYTICAL LABORATORIES DATA

SAMPLE

Comp. 1

Comp. 2

Comp. 3

Comp. 4

Exp. B

Exp. C

Avg. C

Avg. B

GROSS ALPHA
AVERAGES
(pCi/g)

18.67+/- 1 0. 6 b

33.8+/-24.6c

36.67+/-35. 6 4 d

LAL
TOTAL U ISOTOPESa
(pCi/g)

16.2

28.6

49.8

43793 3 0 6 +/-6 6 0e

16.4f

51.29

55.94+/- 2 6 . 5h

14.62+/-6.28'

a. The total pCi/g was obtained by summing the pCi/g for the U-
234, U-235 and U-238.

b. Gross alpha number obtained by averaging TP-1, 2, 3 and
trench A data. Error is in averaging only.

c. Gross alpha number obtained by averaging composite of trench
B and composite of trench C referred to as EXP-B and EXP-C.
Note a similar number is obtained by averaging all of the
trench C and trench B data.

d. Gross alpha number obtained by averaging TP-4,5,6,7 and
trench D data.

e. Gross alpha number obtained by averaging Special and Special

f.
g.
h.
i.

2.
Gross alpha obtained from a
Gross alpha obtained from a
Average of all the trench C
Average of all the trench B

composite of the B trench.
composite of the C trench.
data.
data.
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D)ETIt\LS

1.0 Meeting Attendees

I. 1 T['exas nstruments

M. J. 1l-liott, Manager of l1inviroinnental IFnginecring
F. J. Veale, Jr., .-Esq.. Environnmental Attorney andl Manager of.

Safety, Industrial Hygiene and Environniental Engineering

I.2 Nuclear Regulatory Commission

R. Cooper. l)irector, Division of Radiation Safety and Safeguards
1. Joyner, Chief Facilities Radiological S.ftety and Safeguards B'ranch

J. Kinneinan, Chief, SDNIP Task Force
M. NMfiller, Senior Health Physicist
W. Pasciak, Chief, Facilities Radiation Protection Section
J. Roth, Project Engineer

J. Shephard, Project Manager, NMSS

2.0 Summary of' Discussion

Mr. Cooper opened the meeting and thanked the liccnsee's rel)resentatives for attending
the meeting. The purpose of the meeting was fOr the liccnsCe to present the stcatus ol
plans for remediating contaminated areas of the site as provided in the Interim SlatLus
Report dated June 30, 1992 (attached). These contaminated areas were previously
identified by the NRC as a result of a confirmatory survey coniducted during 1984.
Messrs. Elliott and Veale provided, (I) results obtained of a pilot characterization sludy
conducted to define the limits of contaminated areas on the site (copy atlached);
(2) information concerning a remediation plan that has been written (copy at:ached);
(3) current intormation with regard to the status if a,. previously requested license
modification dated July 25. 1991; and (4) infotrmation on the status of the revised
financial assurance plan for the facility.

In addition, Mr. Veale provided an update on1 actions taken by Texas Instruments and
others with regard to the Shpack landfill located in Norton, Massachusetts and
discussions held with tile IDepartment of Energy concerning incltsion of the Attleboro site
in the Department's Fornierl y Utilized Sites Remediation Action Progrram (1:1JSRAl').



3.0 Conclusions

Mr. Cooper concluded the. meetinig by thanking the licensce's represt' vcs lbr the
information provided. The licensee representatives agreed to:

provide the NRC with i a copy of a mitlmtetme charlt for reimndiation activities.

provide the NRC with a copy of the site Health and Safely P'gritirm Pl•n to be
used during remediatioil activities.

The NRC will prepare a litcense amend ment reducing the autho rized qua•tity of uratminun-
235 based on the original licensee request dalted July 25, I 9L)l.

A Ittachmrents:
1. June 30, 1992 Letter, M. J. Fl.liott to J. Roth
2. Radiological Characteri-i-alt ofnTexas InstrmentiS,, I nt.-orporatcd \ttleboro Inldustrial 1:tcillity

3. [cx as Instruments Incorporated Remediation Plan
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Docket No. 70-33

Mr. Frank J. Veale, Jr.
Manager, Environmental Engineering/

Industrial Hygiene
Metals and Controls Group
Texas Instruments, Incorporated
34 Forest Street
Attleboro, Massachusetts 02703

Dear Mr. Veale:

Subject: NRC Inspection No. 70-33/92-03

An announced safety inspection of your site remediation activities was conducted at your facility
by Mr. J. Roth on November 3, 1992. The inspection findings were discussed with you,
Mr. R. Churchill, and members of your staff on November 3, 1992 during the inspection.

Areas reviewed during the inspection were important to health and safety and are discussed in
the enclosed inspection report. These areas included review of remediation activities completed
to date, personnel and environmental air sampling results and your plans for future remediation
actions.

During the inspection, it was determined that your remediation activities were proceeding on
schedule and you expected this phase of activities to be completed by November 16, 1992. In
addition, you committed to provide a survey report to the NRC Region I office by December 1,
1992. Within the scope of this inspection, no safety concerns or violations of regulatory
requirements were identified.

OFFICIAL RECORD COPY G:T19203.IR November 23, 1992

9212040295 9211270
PDR ADOCK 07000033



NOV. 2'- 1992

rexas Instruments, Incorporated 2

No response to this letter is required. Your cooperation with us is appreciated.

Sincerely,

Original Signed By;
James H. Joyner

James H. Joyner. Chief
Facilities Radiological Safety

and Safeguards Branch
Division of Radiation Safety

and Safeguards

Enclosure: NRC Region I Inspection Report No. 70-33/92-03

cc w/encl:
Public Document Room (PDR)
Local Public Document Room (IPlI)R)
Nuclear Safety Information( Center (NSIC)
Commonwealth of' Massachusetts (2)

01FFICIAL RECORD COPY G:T19203.1R November 23, 19911-
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Texas Instruments, Incorporated 3

bcc w/encl:
Region I Docket Room (with concurrences)
J. Roth, DRSS
M. Landis, ORISE
J. Shepard, NMSS
V. McCree, OEDO

R' OS
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U.S. NUCLEAR REGULATORY COMMISSION
REGION I

Report No. 70-33/92-03

Docket No. 1"3,

License No. SNM-2 Priority 1 C:ategory UHF[-

Licensee Texas Instruments, Incorporated
34 Forest Street
Attleboro. Massachusetts 02702

Facility Name:

Inspection At:

HHIR Project

A.tt.eboro, Massachtusetts

Inspection Conducted: November 3. 1992

j r->ý4Inspector:

Approved by:

J. R~thf. Project Inginecr
Facililies Radiation Protection Section
Facilities Radiolov,:.al Safety and Safeguard
l)ivision of Radiation Safety and Safeguard

• •.. _,• " -' (" . . --'

Is Branch
s

D~ate

D.ateW. 1. Pascjak. Chief
Facilities Radiation Protection Section
Facilities Radiological Safety and Safeguards Branch
Division of Radiation Safety and Safeguards

Areas lInspected: Special. announced inspection by a region-based inspector
status of remedialion activities at the site.

to dletermineI the

Results: lhe remediation activities were proceeding on schedule and the licensee expected to
have the remediation activities completed by N 1veniber 16, 1992 and a survey report issued to
the NRC by December 1, 1992. Within the scope of the inspection, no safety concerns or
violation of regulatory requirements were identified.



Details

1.0 Individuals Contlacted

R. L. Churchill, Program Manager
M. 1. Elliott, Manager of Environmental Engineering
M. Henault, Remediation Contractor
F. J. Veale, N4:-,iager of Safety, Industrial Hygiene and 1Environmental Engineering

2.0 Site Tour

D)uring this inspection, the inspector observed remediation activities in process. It was
noted that the entire area between the Building II and Building 12 parking lots was
affected by these activities. The affected area covered about 2.5 acres. Of this, about
0.5 acres was excavated to about 10 feet deep as shown in Attachment 1. Piles of
overburden soil covered about one acre.

The inspector noted that the licensee had established a contamination control change line;
that individuals working in the affected area were wearing breathing zone air samplers;
and that at least four environmental air samples had been installed in the area. One
environmental air sampler was located in the Northeast corner of the site, another was
located on the north edge of the site, and, a third sampler was located on the south Luge
of the site. The last sampler was relocated, as necessary adj*',ent to work areas.

3.0 Review of Air Sampling Results

3.1 Breathing Zone Air Samples

The inspector revi,.wed the licensee's records of breathing zone air sampling
results for the time period September 15 to October 31, 1992. The results
indicated that the workers were not exposed to any significant airborne
radioactivity. The maximum exposure was about 2 maximum permissible
concentration - hours (rnpc-hrs) expcsure for uranium. The maximum
permissible concentration for insoluble uranium specified in 10 CTR 20,
Appendix B, Table ! Column 1 is I.OE-10 microcuries per cubic centimeter.
No inadequacies were identified.

3.2 Environmental Air Samples

The inspector reviewed the licensee's records of environmental air sampling
results for the time period September 15 to October 31, 1992. Typical results
indicated the presence of about one to two percent of the maximum permissible
concentrati-,lu (MPC) for uranium specified in 10 CFR 20, Appendix B, Table 2,
Column I in air. The maximum air concentration measured was about 201% of
the applicable MPC. The applicable MPC for insoluble uranium in air is 4.0E-12
rnicrocuries per cubic centimeter.
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4.0 Future Actions

4.1 Licensee

The licensee expected to complete site remediation activities by
November 15, 1992. The final shipment of contaminated soil was expected to
leave the site no later than November 16, 1992. Following the complelion of
remediation activities, the licensee expected to initiate the final "bottom of the
hole" surveys. These surveys will include soil sampling and analyses. That
survey report was expected to be completed and sent to the NRC Region I office
for review on or before D)ecember i, 1992.

Upon completion of verification surveys by the NRC, the licensee will fill the
excavated areas on site and will conduct a final survey and soil sample analysis
of the entire affected area. Upon completion of that survey, a final survV' report
will be prepared and submitted to the NRC. That report will also contain a
residual radiation dose evaluation and a request for license tei ruination.

4.2 NRC

Upon receipt of the "bottom of the hole" survey report, the NRC will evalhate
the report and arrange for a verification survey to be conducted by the NRC
contractor, the Oak Ridge Institute for Science and Education. That survey is
expected to take place during the week of Deceml :r 14, 1992. NRC also expects
to conduct a final verification survey of the affected area of the site during the
spring of 1993.

5.0 Licensee Discussionus

In lieu of an exit interview, the inspector held continuing discussions with the individuals
identified in Paragraph 1.0 throughout the inspection on November 3. 1992. These
(discussions provided the licensee representatives with the results of the inspection.
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U.S. NUCLEAR REGULATORY COMMISSION
REGION I

Report No. 70-33/92-03

Docket No. 70-33

License No. SNM-2 Priority I Category U H FI:

Licensee Texas Instruments, Incorporated
34 Forest Street
Attleboro. Massachusetts 02702

Facility Name:

Inspection At:

HFIR ProjeLct

Attleboro, Massachusetts

Inspection Conducted: November 3. 1992

Inspector:

Approved by:

J. R t1, Project -nginecr
Facilllies Radiation Protection Section
Facilities Radioloy .al Safety and Safeguarc
Division of Radiation Safety and Safeguard:

*.- -. ... (

Is B~ranch

D~ate

-1 (4 -

D.ateW. J. PascJak, Chief
Facilities Radiation Protection Section
Facilities Radiological Safety and Safeguards Branch
i)ivision of Radiation Safety and Safeguards

Areas Inspected: Special. announced inspection by a region-based inspector
status of remediation activities at the site.

to determine the

Resul!s: The remediation activities were proceeding on schedule and the licensee expected to
have the remediatioit activities completed by N ývember 16, 1992 and a survey report issued to
the NRC by December 1, 1992. Within the scope of the inspection, no safety concerns or
violation of regulatory requirements were identified.



I)etails

1.0 Individuals Con.acted

R. L. Churchill, Program Manager
M. 1. Elliott, Manager of Environmental Engineering
M. Henault, Remediation Contractor
F. J. Veale, N4:-.oager of Safety, Industrial Hygiene and Environmental Engineering

2.0 Site Tour

D)uring this inspection, the inspector observed remediation activities in process. It was
noted that the entire area between the Building II and Building 12 parking lots was
affected by these activities. The affected area covered about 2.5 acres. 01' this, about
0.5 acres was excavated to about 10 feet deep as shown in Attachment 1. Piles of
overburden soil covered about one acre.

The inspector noted that the licensee had established a contamination control change line;
that individuals working in the affected area were wearing breathing zone air samplers;
and that at least four environmental air samples had been installed in the area. One
environmental air sampler was located in the Northeast corner of the site, another was
located on the north edge of the site, and, a third sampler was located on tile south WdgC
of the site. The last sampler was relocated, as necessary adi.,.Cent to work areas.

3.0 Review of Air Sampling Results

3.1 Breathing Zone Air Samples

The inspector revw,ýwed the licensee's records of breathing zone air sampling
results for the time period September 15 to October 31, 1992. The results
indicated that the workers were not exposed to any significant airborne
radioactivity. The maximum exposure was about 2 maximum permissible
concentration - hours (mpc-hrs) expcsure for uranium. The maximum
permissible concentration for insoluble uranium specified in 10 C(:R 20,
Appendix B, Table 1 Column 1 is 1.013-10 microcuries per cubic centimeter.
No inadequacies were identified.

3.2 Environimental Air Samples

The inspector reviewed the licensee's records of environmental air sampling
results for the time period September 15 to October 31, 1992. Typical results
indicated the presence of about one to two percent of the maximum permissible
concentratijin (MPC) for uranium specified in 10 CIFR 20, Appendix B, Table 2,
Column I in air. The maximum air concentration measured was about 20% of
the applicable MPC. The applicable MPC for insoluble uranium in air is 4.013-12
microcuries per cubic centimeter.
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4.0 Future Actions

4.1 Licensee

The licensee expected to complete site remediatior activities by
November 15, 1992. The final shipment of contaminated soil was expected to
leave the site no later than November 16, 1992. Following the coinpletion of
remediation activities, the licensee expected to initiate the final "bottom of the
hole" surveys, These surveys will include soil sampling and analyses. That
survey report was expected to be completed and sent to the NRC Region I office
for review on or before December 1, 1992.

Upon completion of verification surveys by the NRC, the licensee will fill the
excavated areas on site and will conduct a final survey and soil sample analysis
of" the entire affected area. Upon completion of that survey, a final survey report
will be prepared and submitted to the NRC. That report will also contain a
residual radiation dose evaluation and a request for license lci irlinatitn.

4.2 NRC

Upon receipt of the "bottom of the hole" survey report, the NRC will evaluate
the report and arrange for a verification survey to be conducted by the NRC
contractor, the Oak Ridge Institute for Science and Education. That survey is
expected to take place during the week of Deceml ..'r 14, 1992. NRC also expects
to conduct a final verification survey of the affected area of the site during the
spring of !q93.

5.0 Licensee D)iscussions

In lieu of an exit interview, the inspector held continuing discussions with the individuals
identified in Paragraph 1.0 throughout the inspection on November 3, 1992. These
discussions provided tile licensee representatives with the results of the inspection.
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D)ocket No. 70-33

Mr. Frank J. Veale. Jr.
Man.ager, ElnvironmniCtal Engincering/

I 1iluL.trial Hygienc
Mrcals and Controls (Jrolip
'cxaIs InstrunIeCt1S, Incorporated
34 F:orest Street
Attleboro, Massachusetts 02703

IDcir Mr. Veakl:

Sulbi'ct: NR( Iiispection No. 70 33/92..04

An anmo•ul.cd safety inspection of your site remnediation activities was conducted at your facility
by Mr. J. Roth on IDccember 14-16, 1992. The inspeiction findings were discussed with you,
Mr. W. Schuele, and members of your staff on December 16, 1992 during the inspection.

Slhc arCea rciewed during the inspection was important to health anti safety and is discussed in
the uclCl(osed inspection report. This area was the observation of a confirmatory survey
cn(Itwicl(d by the NRC contractor, the Oak Ridge Institute fbr Science and Education.

All operations of the facilily have been terminated with the exception of decommissioning and
tlecoitalhiiial on activities. Preliminary results of the surveys conducted by the NRC contractor
during tlis iispection indicated that you appeared to have completed cleanup of the bottom of
the cexcavated area of tile Iormer burial site in an appropriate manner. Hlowever, t[ie existence
of clcvated radiation levels on the walls of the excavated area indicated that no,: all radioactive
material, above tile guidance values approved in your Remediation Plan (30 picocuries total
tranzuiun per gramn of soil), had been removed. It is our understanding that you will removc this
matferial, rcsutrvey the edges of the excavated area arid provide this office with a revised final
survey report. Within the scope of this inspection, no saflety concerns or violations of regulatory
reqjuiremennts were idcritified.

9301080032 921213,A
PDR ADOCR 0-70000:33
C PDR

( )F'IC4AI. RI:,(OR COPY (;:JQT204.11R .cccembcr 30, 1992
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i xatq instruiiints, IincorIporaItc'd2

No c. i~ se to tHis letter is rcquired. Your cio~perat ion withi us is appreciated.

Sincerely,

OrqinaI Signed BY;
James H. Joynor

James ti. Joynier, (iIlicjt
I aci l~iies Radiological Safety

and Salegutard s Biranch
D~ivision k.-) Radiation Safely

and Sakg~uards

I ii lomure. NR( R'up~i ut I Inpect ionl Rep ort No, 703 33!92-04

cc v'n:

P*ubl~ic Document R.oi~irtlom n (I .1')I

Ntiia h'at NLtty In horinatiion (iaci r ( IS IU
( 1(11(1m at of, IN-laissitcluselts 2

(WICIA1. RFC( RD COAPY ( i: 1,192- (.1 I .ceue R( 9December M!, 191. )2
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U-1-11, i ý..Ai LS

NI. 1?ic,l~, N;Jla,~.c,er, J'uviruornient~al ;L',ni~crie.

N. (iriffin. P'roject Managr
I ( itulnan, ConSultant
W . Ijxlcllze•rl, H1C, thi l-h v,,Ic'sl

J I 01iiiielt- ( C~ 1oIpoltt licalttt I'll y;rr.Nst
W . •'Nhick'-•, Attle.'boro Sih." Ma.nago,.c.r

I \e•.:.e, .r. , ,ikrlager, I .i ,tirwil al Criti ].,,idi.ria l i v,.iie

lw ht i:,X eu.c (.'r . re.s tilt I VCS, ys i lqf)lov•e_ all]d re.riediatiol col•tracto r er1ploye.s were

in\IUA'A26i. H9t2,* NI( i!,mcd Airtiedowtnt N:' 1 6 to [acitlity MUcns SMUT23 This
aiI.'rd;.clit ailh•thl im.cId hi. li'cslis t' , pi,.'torm remiediation of the on site low level
rad',x-,,,- .'mrti d ,Nile ill i .cordi.ce with the, " Rtmediation Plan lor the. Identified Btuilding
12 tiimt 'iv.'," (Re edlIn : Plan) and the "Radiological Health and Safely Plan dat.d
II ..•). 1W'),) ." The p ,'ei '•-c iprlirmed the re mediatrion activities between August 27

,.t Nw.c, hct'l'hL'I 1 . 19(.12 anid providcd tk"e NRC with the "PIost Excavated Radiological
S, .'y l{Rcpwrl" dated No vemtber 28, I1092. This report, provided as Attachmuent 1. was
.l' a• ihe h nis lot r prearv•ation of the "("onfirmialory Radiological Survey Plan for the
I 'e . a.s Insw.runidst'. Inmoirlprated Burial Site, Attleboro. Massachusetts" which was

ii ib cd te Hith NR(' Re•eion o-I 1cc.1 by thc NRC contractor, the ()ak Ridge hlsliutel for
,.. i-nd kl.. tcat•on ( )RiSiE) by le•"eir daLtd Mle.Lnmber 10, 092 (sce Atacllhmi.ent 2).

llt , pui , wa' ,ipprm,,c.d by the NR( and the c(onlfirmatory survey was conducted
l.X'.cinber 14 16, 1992.

O1'..pe ,••niuic co; du -ted Olht: vefiltic-atioi ui.irvey disc'ussLAd ill Paragraph 2.0.
A\'ailahe- 'iridt.ce, of the c. c.<v. ld ard a(ljaccno are.(s Were SCalnnd using gal-ita
Siniillatnii or .NI deo:rs. Sort st3ip!S Were takei from nrandomnly selecte.(d locations

itiin the excavaltd areas. Addilioral s(il sa•iq)•s also were taknii withini tile excavated
e -iat hlcations Ithat Wxhibited elevated radiation readings during the scanning, or were

idkiiii tied ais elevatcd in tlhc i•icrilsec' rep' !rt I it-h o.l oli.fe .•amipiles was sp1 it with tile
licc-ne aind will hC ara!y1id !, yer ty Wth liWensee's analytical ability. 'lihe results will
he wi.idc(I in c.:rr...t"'.retor. the licenisee when thile analyses are comnplete(d.
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PJOST, [NAVATIION RAD)IOLOGICAL SU.RVE.-Y REPORT

'TFXAS INS'FR1NI ENTS INCORPORATFIiI
BU R IAL. SITEi

A~ttlehoro, Ma~ssachusetts
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INTRODUCTI(PS'

i. ,c o'.,! Cxcavationl Lurvc r the 0 Icx,, Instrunutiils I lcorporltcd Building 12 B~urial Site w.•s
d.,A. f+ld in illt:ecrdaneik . •.th the Re•ne.diation Plan ( appre•d 8/219;2). "• "he reriedialion oI the
-sc includeid at least all areas outlincd in thie initial plan. When necessary, additional areas were

aiv~tte('tI. Ile averin.c depth to th.e ,c avaed. area is approximatel) 1.5 mneters. IIii man areas
,_,.rolid',atecr kWiS reIC:hCd. l."xCaVatd ilnit ial Wa..S either processed to remlove ag-gregate and/or
W. A'rd A ir.dp s, n .\ V( Inti1c Of a pJ rox nattc Iv tl)(.).(.) ft" of m.aterial Yvas excivated of

%%JK approtmawldy 'U,.()0 Ai was sent ho li •'v n ,(''are of .. tlahi via ratil for Iiiil disposition.
I i in p.,n•)-id A in Ow report s•' 01cth earea (it excavation The 'XCavateh are., Will
in fi c around all c'xo( i&., tir.,e " d, at u 11•,•, l'r Ite (AtI. 1 '. lony l ftesnecessary
\,Iifl~)iwq; to confirni h'c ypoa ecla'~atmoui s'.rwvY.

pI + .. ",i 'Iv .li t i)ur1 t1'1C u l 01 .. P• , A4 irt.I. \ c.r Neal Ot tIle attecIed area

st I "'(TII. .XM•II.LING; M IIIIIN ITHEI 1.\('.\\ ,.IKI) AREA

:w- , ,t . In W, th,." x. .l' .I On. .-,rea ConSIt. ,l , A urAce oil s utli ples at each cornei
, !) Ow Iniddi. o ,,ti ) cdtelhr .x 10 ( • t•.Cr k-rid c:ll. W.herever possible surface (0-15cm)

• ,,0!i ,-! p Q each wre W. Ied a these poin"ts. I, some Cass
• \, it u., ,.Jum.l! had 1o he u"ed .. ext -t a;iphe twoni ..ene.ith the sanling wvter. A

. + ofI '.a, lt. i ~t,,.';.io+n', dt ll' w i illtie. r, hl., :.trc a ,re "n In Appendix A. All of the samnples
.,10111+ ,,.d •.titC 1L , ,.rJ+t , ,vtth JTL' Jlid+k.' c+ ..,,t.d it rcsii gr .,, all,, ci t-;+ n l(i.g.' ( sO.: •( o tl'. 0rdha , -cc T average o all gr'' .

A il ar cii II~. irrlnc lthint nc. 1C icvate ra s% ths Ian 30 pCi.j'g (Note. 30) counts'10 mun
j ,,.. .1 c,,, -k .. I(, ;, ( I : & Ceorrel ,a'd xith •.aock and Wilcox ga na pem,,ctr octpvy dat.a

.,,.. \ i~'t. dt I t~h.~.~', rI wrV. l e i,. r, i. nwtintod(lojý, is dc.,,,.rihcd in Appendix B.

I-It I NI I. k( . Fl" 1t ' IED"1 1'] , VI.,\

.' ,,i K .. t. rAi,, v ,.. 1:i t,,l.' " , i a l p rta ith.. •I•,itna SC1If.lation detector" was colld ctl ed atl
i,, .. •.t,,., ,. , ,,. til' ,w.'cior. dt tc( ,ttcd e . lI-,1% at. ecicd areas consist of any areas in the
,k1 ',,.C , n , .t ar ,a (.'e lilalth ;ud ' t Plan IM ,2 lhe 1 rgidl vSTelna A.,lu i:,,shed it the

).•..I+ Al Rit~ltyn.I\~.vC,' (i 98.) • ustd. A Aalkovcr Of tic .. 'avated area was not
,5'..I~,l <h.C',; .,Ct O e ele" ,l'vt'd 'w lla r able anI ll a 01umula ti ".urfactv water run oft ill this

, i.,.I hI •k.talkt nud. ,ii! ,i•2" dawt i. pn , liiUf In .ii ti\pperi. . I.),

Plocw :ui,,t.. ',,, " -t .ic ,rliu .t.d ,,, ithi aI ud,.ui miodel 4 4 ' I" hv I NaltHi iJp•be Coup1..led 1o

,I I tidhiw InIh.'. I 2 '2 t.-rta1 le,.' SIcakr Mriaeter. iW lmqr me of tOwrn.u' ,yr as,, 1t determine
Andi( lhow ane:ii, Hie(I(c~d ,IIItiPi1w al type- ieteitors, irv inherently highily energy



depte-ndent, but aret. uftil due to its general greater \ensitivitv. 'lhe use of such Instruments are
,,li su i tor the idcnt Ificat Ron (fI (LiOma0kI ' Cs. hom•c•r, catre must be given when interpreting

the, response in terms of expo:tre rates, (jdZRh). In thiS regard. a linear response check was
per ft( rmned using a "('o Source, the resu ts of Iicli areC included within Appendix I). The
LUerL!Y distribution of photons encotinercd it field are c haracterizcd by a i nuch lower photon
ecrn.'y distribution Mhich is fu"Orther conil tunded by I large degradation of this spectral
di h riim ftiofl due to the source incorporation l in I soil mairix. 'hc in.terprelat ion of exposure rate
tltflnl this instrumcwt, shoit of an cxnhlitl iv, c Study, is to assume from previous studies (ORAlU)
Illit It Inloil..d btk gr.urld exls),wure T.ttc to II jtR .h exists ,ard that a the Nal(TI) background

:c,, *'.ci ctorrl-CtIA .", Ito fltlis .aici. l.v." wiuder i, [)riesu mption certain errors will exist such as
,\ra!-tti;wo t~aclitroLid , ith timnc. Not wtlhtiundinig -t respose t-. factor from 0.0039 to 0.(X)34

',Alt ii d."Cr!iL'C, vtt Li (,) U. is 0 (At,,b:i ', 1.



APPENI)IX A

EXCAVATION FLOOR SAMPLING
ALPHA SCREENING RESULTS

North l~•; [p~ha S,•[r..!! (p7.C. i/_ g

2..4) 150 29
200 155 7

•0(X) 6() 16
2W4) 165 19

155 11
I )5 15 I0

190• 130 17
1 L() 14(0 12

185 125 45
185~ 135 $0
185 145 8
I15 152 50
18S 155 2

180 25 15
10 :-)130 I,
1s 1•)504
180 152 49l ,X() 152 ,48

180 155 II

i )'s 115 14
,7S I,25 12

175 13.5 1H

7'0 110 53
170( 15 22I

170 120 34
170 130 7
170 14() 16
170 1 X()
17(0 19() 46



N~mlh

165
165
165
165
165

160
160
160
160
160
I 60

155
155

150
150
150
150

145
145
145

142

140
140

Ni J
110

115
125
135
185

110
120)
130
140
180
190

125
135

110
120
130
140

105
115
120

110

1 1(0
120

Alpha Screen (pCi/g)

34
18
11

22
30

22

17
27
24
33
23

12
25

26
27
21
55

9
18
17

24

42
9

Average otf values :2 23. 10 pCiig
Smindard deviation 13.23
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AIPPENI)IX B

AI iIA SCRI'1EENINGr METH IOI)OLOGY

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

The method ,i.iployed in the field was as follows:

I) Approximately I kg soil sample obtained

2) Sample homogenized by mixing (in larger container if necessary)

3) An aliquot of the homogeni/ed sample is theo (approximately 20-40 grams) dried
in aM1 overn at about MW() C t'or approximately 10 miInIutes. Tlhe sample is then
allowed it) cool.

4) [1he sample is then sieved and placed in direct contact with the phosphor side of
ihe ZnS dish assembly.

5) The sample is then placc iII (direcd contact with a photomultiplier tube and counted
for 10 minutes.

'l[he counts obtained have been correlated to both alpha Spect roscopy and gamma spectroscopy.
The correltlion to gamma spectroscopy is attachcd in Appendix C and the correlation to alpha
Speretioscopy has been demonstrated ill •OrCViUt-S reports.



APPENDIX C

COM.)NPARISO N 01F AL~PHA SCRI..EENING
ANI) GANINIA SPi":CITR)SCO)IT

Si nce lil t, pS1 CXC;Ivlt1 lol Urvuy rcSuI IS Wi'rC ObU~IRICdI IuSing alIpha screciii ig 10 .splIit samples
Ncicwn ho11t bot )R I SF and an oiilsuic lal~.natorv to est~abli sl a correlat ion between t he gamma

spc I osop daa iiI Ihcalpa crcl-n1 ( Thed HC omparison wi th oneC set of gamma

TCO. WrN)COJ)\ reSu 1.1, tre .-Jiown hich i

Nw'c\rg-rl n atutI chal oraiph

I ailiha Scrccrmiru!. rC~IM! Is Ona ;III Wi i I.-Cl'gc of 5- 10( samiples

2) 11ainna 5Vpcc Joiia t.wsumcd lin activit', ralio~ Hl.?-.3 (4 ) '2 3SIk) ot 221-.



Comparison of Alpha Screening
for Uranium

and Gamma Spectroscopy
in Soil

SAMPLE ID ALPHA SCREEN GAMMA SPEC
(TOTAL U pCi/g) (TOTAL U pCi/g)

138N-113E 21.4 1.25 '
134N-118E 12.8 4.65

MP5 15.9 7.1
MP1-2 19.2 11.65w -

235N-156E 19 12.49 9'-
MP4 14.2 21.82 1,',

Rock Pile 25.8 26.96 '"

BFP 29.9 36.76
RS410/411 75.3 56.9901'' 2 ,

RS414 85 90.771-"'.

Comparison of Alpha Screening and Gamma Spectroscopy
for Uranium in Soil
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APPENDIX I)

WALKOVER SURVEY RESULTS

Tihe attached represents the results of the walk over survey. The results
presented are in the units of counts per minute (cpm)

NOTE:



Detenninatiori of the Response of the NaI(TI) Detector for Radiological Field Surveys

Bko• 2.5 meter 2.0 meter 1.5 meter 1.0 meter
," 2 5 . - . ,

1.00 5206.00 7455.00 8444.00 10938.00 17472.00
2.00 5283.00 7277.00 8564.00 10835.00 17646.00
3.00 5143.00 7441.00 8751.00 11107.00 17738.00

4.00 4959.00 7489.00 8552.00 10797.00 17744.00
5.00 5056,00 7589.00 8418.00 10864.00 17790.00
6.00 5105.00 7602.00 8334.00 10542.00 18064.0G

Average 5125.33 7475.50 8510.50 10847.17 17742.33

Exp. Err 113.64 118.39 145.98 185.39 193.97
Ih. Err. 71.59 86.46 92.25 104.15 133.20
Chi. Sq. 2.52 1.87 2.50 3.17 , 2.12

Net Response, cprn

Dose Rate, uR/h

Calibration Factor, uRlhicprn

2350.17
14.58

0.0062038

3385,17
28.13

0.0083083

5721 83
50

0.0087385

12617.00
112.5

0.0089165

Dose Rate Response of NaI(TI) Detector

120
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100

80

6043
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w

40
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20
l
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0.() 2000.0 4()X).(X) 60X0).O 80XX).00 10000.00 12(XX).00 14000.00
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Determination of the Response of the Nal(TI) Detector for Radiological Field Surveys

Riogles~ion Statisuric

Multiple R

R Square
Adjusted R Square
Standard Error
Observations

0.9962444

0.9925029
..1 .333333

3./517943
t

A r~t arn~wl

Regressiorn

Residual

' otal

4
3
7

5590.341138
42.22788077
5632.569019

Aelan Squate

1397.58528
14.0759603

F

397 16

S."mdafa Effro r ,,tatisCc P v'aiuo~ Lo~we?' .. 5% Uipe'r 95%

Intercept
Slope

0
0.0087835 0.000259572 33.8385201 5E.09 0.0079515 0.00961
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swk

3300

4200
4400
4200
421100
3600
3900
3600
3900

315(g)

37(08

3 7"no

31401)

32U I)

Q2(A1
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Walk Over Surface Scan

211
219
'3"l,.lo{.

fJ II
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Walk Over Surface Scan

(7ot~rdinates
lia~t 159 160 I61 162 163 164 165 1 166 1 167

1~ p.

North
120
121
122

123
124

126
127
128

13(0
131
13?

134.1'i

1 10

240
141
14.

14.4
.145

4 6
147

ISO
142

1st

151)

152

163

164

OS.

160

258

II,'.I

1 (,2

163
164
16.8

106

I167

bldg
bldg
bli1g;

bldg

bldg
hIdV~

bldg
blde

tank

tank

lank

tank

tank

link
tank

tank

tank

tank

tan~k

lailk

bldg

bldg
hldg

bldg

bldg
bldg

hide

hldg

tank

tank

lank

tank

tank

lank

tank

tank

tank

lank-
tank

hldg
bhltg.
bldg

bldg

bldg
hldg
bldg
bldg

bldghIdig

lank

tank
tank
tank
tank
lank
tank
tank

tank

tank
tank

lank

tank.

bldg
bldg
bldg
bldg
bldg.

bldg
bldg

bldg!
bldg
tank
tank
tank
tank
tank
tank

tank
tank
tank
tank
tank
tank

lidnk

bldg
bhldg
bldg
bldg
bldg
bldg
hldg

NHdg
hldg.

bldg

tank
tank

tank
tank
tank
tank
tank
tank
tank
lank
tank
tank
tank

bldg
bldg
bldg
hldg
bldg
bhlg
bldg
bldg
bldg
bldg
bldg
tank
lank
tank
tank
lank
tank
tank
tank
tank
tank
lank
tank
tank

bldg
bldg
bldg
bldg
bldg
bldg
bldg
bldg
bllg
bldg
bldg
tank
tank
tank
tank
tank
tank
lank
tank
tank
tank
tank
tank
tank

bldg
bldg
bldg
bldg
bldg
bldg
bldg
bldg
bldg
bldg
bldg
tank
tank
tank
tank
tank
tank
tank
tank
tank
tank
tank
tank
tank

lar
3700
3900
4400
5500
8200
4700
4000
400M
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Walk Over Surface Scan

Eal 159 160 161 162 163 164 165 166 167

North
109 lank tank tank tank lank tank tank tank 4700

170 35(.) 33N0) 330W 34M0 3R00 3500 35(X) 3500 3500

!71 35W(1 3400 3400 3200 380W 3300 3,100 3600 3200

I7 72 sw S sw sw w sw sW sw WS
"173 SW SW .SW SW SW SW SW SW .Sw

1743 S% -w sw sw sw sw sw sw Sw
174 .. W s\, sw SW .%W sw sw .•w sw sw

175 .15(X) 3210M 3500 34(X) 32(K) 3200 32W0 3600 3200

176 3600 35(0) 370W 3200 3000 2200 3300 3400 3200

177 3300 3500 34(W) 3400K) 3000 3300 3300 3500 3500
I 18 35(X) 37(k) 33WX 3500 3300 3400 3400 3500 3900
17C) 3200 3500 350) 3800 3300 3400 3400 3500 4100

180 V200 340M 360() 34C) 3300 3500 3500 42W0 3800

181 .12 NA) 35M 3 (00) 3-400 330K) 3500 3500 3600 3700

18. l4o) 3800 3500 33O) 3400 3500 35M0 3700 3500

I.I ((K)) .OO 34W0 38(X) 34(X) 3,100 3500 3500 3500

1,`4 35(00 34M0 35W0 35(.) 35WX 37T0 3500 3500 3500

19S 3400 340.) 3400 350 360X) 3500 340) 3500) 3500

, Y3(X 3131.) 3700 4000 3700 3600 3500 3600 370W

I )(K2, 35(M) 3801) 40N) 3500 3700 3400 3700 3700

I K I.9() 4MX, 3700 4C99) 40(.00 3700 3300 3800 4000
I.') .lW(A .CA.) 4000 4 100 15(K) 380(. 3500 3800 3500

19C 4()(.'A') 360•0 35(X 3600 .1000 3800 4100 3900 41(0)

' 420W 4100 4100

2 3800 4100 4100

19.( 3800 3800 IWO

I9-4 3400 3700 4200

19i 3800 4100 4100

1 'J 4300 3900 4200

1'.) 4600 4000 49WX)

()s 4100 3900 4300

199 38(M) 3900 4100

'(4I) 400(09 420W 41(XW 4000, 41(9) 38(W0 4100 3600 42(KW

.I .05(6,, 50(.) 31(X) 3 200 .37(A) 350W 3500 3000 3500

21,2 4 2,0K) .'Y(X) 37W0 32o0 36(g0 35W6 3500 35W0 3700

?.TII I 3.14.W) 3500 3 33K) 3300 3500 3300 3300
.36W1) 3601) 3630 3(g) 3300 3400 3400

2r5 36001 330M 34t X 13W0 3400 3500

2 k, 15) 3m ,( ') 3500 34(Q) 3600

3509 38(A) 3500) 34(.)
?.08

I) II

1 J

7 1

217
I2*!
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Walk Over Surface Scan

219 1
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Walk Over Surface Scan

(Coord6ates
F"-ast1 168 169 170 1 171 172 173 174 175 176

t I I -, I
N( rth
12()

121
122
123

-25
12t"
127
12$I 30

I 33Y130

131
132

1:34
13S
1I 3
137

1.38

140
'41
142
143
144
145
1446
147
148
14'1)
150
151
152
151
15-.4

157

161
162

I ()

100
16.1

164
165

160
167
161

tar
3 20(3

3400
340()
33MX
3500
38(X)
36MX
3600

tar
32(X)

35M0

3700

36(K)
3600
3600
16(X)

tar
32(X)
3 2(X.)
37(00
3200
3200
35(K)
34(K0
3200

tar

30(K)
3200
3400
3500
3400
3R(K)
3800
370t)

tar

3200
350()
35W0
3500
3600
400(1
36(M)
39(X)

tar
3CK)()

3100
3200
30(X)
3500
3800
3800
3300

SW

SW,

SW

SW

SW

g'w

sW

SW

sw

sw

sw

sw

SW

sw

sW&

sw

%w

sw

.sw

sw

SW

sw

sw

sw

sw

sw
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Walk Over Surface Scan

Coordiflatk-S
F ;1.-,( 168 169 170 171 172 173 174 175 176

NorIt
169
170
171
172
173

'74
'75

176
177

118
17')
ISO
181
18:
183

i84
I85

198
189
188
189

I 9 I

191

19.1

190
197
I98

20(3
201

730

2(15

2W7

2o,

210
211

212

213

2 14

2I b
,I"

35M(1
3200
3200

sw

sw

S,w

3000
2900

3(K)O
32.00
4(X)()
3500
3500
35(X)

3700
3900
4(XX)

4 I (.K
4(X).
4200

380M

4400
40(X)
41(X)

38(KM
39(X.)
39(Xi
33(X)

3400
33G9f

37(0)
3s(103

35(K)
34(X0
3100

SA:

S%4

sw

30(8)

37(X)
38(K)
45(X)
4000

3500
3600
37(M)
3700
38(X)
440X?
4(0()
39(.K)
3900
.1(X)
390X)

42(XJ
40(X)
3500

33(00
32(X)

32(0
34LK)
35(00

SW,

SW€-

3(XX)
3000
3(8.8)
30(10
32(8X)
390(3
37(10
3 7(8)
75(8)

34(X)
350(3
34(83
3300
4(8X)0
39 (8•)

4000)
38(X)

40(8)

3Q0(.3I

36(8)

3100•.
3"(8)

320(
30(X0
31 (X)

sw

S%
SW

2900

32000
32(M)
3300
4(*)O
360(
4(XXI
35(00
34(8)
34010
3800

4(8(.)
38IK)
410()

39(,)
37(X)
370o
3.10(

3.1008
34(X)
3400
390()

10A~pICt3ckpih:

350K)
3200
3300

SW

3100
32(X)
3200
32(X)
34(K)
3200
32100

3400
.34(K)
3700

390(
53(K)

4(XX)

3900

39(g)
3800
380(0

37(M)
370(.)
3600
3400

3 7(X
3700
40MR

3200
3200
3(830

sw

.•w

30(X)

32OO)
3800
3900
3400
36(K)
3000
380O)
42 (9)
3900
38Ok)
38O00

.1W

38(k)
3900
3900)
.1800)

39W

34W

390003800

34(X)

3600

3600
3 8(p8e

sw

SW

sw

sw

sw

3200
3300
32MX
3300
3700
3400
37(X)
3500
40W

4(.K)O
3800
35O00
5500
3800
3800

42W
3900

37(9)

3640

350(1

38(X)

3800

rokpi le
rocklmle

SW
SW

SW

SW

SW

sw

3700
3200
3300
3700I

35(X)
350W
40(00
3600
40(0
4100
41(00
38(X)
3600
3700
3800
40(X)
3900
410()
4200
4000
3700
3600
34(W)
36(X)

rockpile
rockplpi

sw
sw

s w

sw

sw

sw

3000
3400
34000

3400
3800
3900
4000
3800
3700
39(00
37(00
350O)
4400
7500
37(K)
390X)
41I00
3800
39000
38W

3800

rockpile
n(x:kpile

roA1111C I rock[W... I rockpile

I
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218
219
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Walk Over Surface Scan

Coordinates
Ea.st 177 178 1 179 180 1 181 182 183 184 185

¶ I I I 1 4 4
North

120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
13.5
136
137
13
139
140
141
142
143
144
145
1.16
1.17
1.18
1.19
150

151
152
'53

154
155
156
157
158
159

160

162
163
164
165
166
167
168

3300
30(X)

3200
30(K)
3200
3200
34M0
3(X)O

3200
3100
30(X)
3(XX)0

3000)
30(X)
3200
3200
30(X)

34(30
3200

pit

pit
pit
pit
pit
pit
pit

33(M)
320K)

pit
pit
pit
pit
pit
pit
pit

34MO
3300

pit
pit
pit

pit
pi t

pit
piI

3500
33(X)

pit
pit
pIt
pit
pit
pit
pit

3300
3400

pit
pit
pit
pit
pit
pit
pit

3500
3700

pit
pit
pit
pit
pit
pit
pit

3500
3600

pit
pit
pit
pit
pit
pit
pit

Page 25 of 36



Walk Over Surface Scan

Coor~d inates
[-ast 177 178 179 180 181 182 183 184 185

North
169 3000 3000 pit pit pit pit pit pit pit

170 31O00 35u0 pit pit pit pit pit pit pit

171 3000 34(X) pit pit pnt pit pit pit pit

172 sw sw sw sw sw SW Sw SW Sw

I 73 SW %w sw NW sW SW sw SWSw

174 sw sw sw sw sw sw sw sw sw

175 3000 3000 3200 3000) 3100 3200 3000 3200 3200

176 3000 3000 3300 3100 3100 3000 3000 3400 3100

177 3000 33(X) 300H) 32(X) 3200 32(X) 3 1 00 3500 3000

178 3100 35(X) 3500 320M 3300 3500 3100 3300 3200

179 3 1(X) 35(0 3500 3400 3200 3400 3000 3500 3300

180 38(0) 4100 3600 3400 3400 3500 3400 3400 3700

181 4100 4200 4000 40(X) 3400 3300 3500 3400 3200

182 37(X) ,1100 4400 4400 3500 3300 35(X) 3500 3200

183 39W0 4 1(K) 420() 42(X) 3800 330M 3400 3400 3200

184 390X 3800 3800 400O 3700 3300 3400 3000 3300

185 42(X) 38(X) 3700 3800 3200 3500 3300 3200 3200

18O 38(X) 380M 3800 3700 3300 3300 33(X) 34(X0 3300
187 39(X) 3800 3800 39(X) 3500 34(X) 3300 3600 3200

1KS 4200 4 1 00 4(X0) 4100 3500 3500 3400 3600 3200

18Q 44.00 44(X) 4100 400A) 3500 3600 3200 35(X) 3200
1(0 4(XX) 4200 44(00 4200 3500 34(X) 34(X) 3300 3300

191 4(X)O 4100 3800 4000 3700 3500 3500 3300 3200
192 4(XK) 410X) 40(X) 4600 3700 3500 3200 3500

193 4400 40(X) 3800 41 0X) 34(K) 3500 3200 3500

194 42(0) 38()0 4200 3800 35(x) 3500

195 39(00 3900 45(M0 3500 3700

196 3600 37(X) 3900 3700
197 370() 3600 rockpile rockpile

19) rockpile rockpilh rockpile r(wkpilc
I199 rckplc h

2(X)
201

202
203

204

206

2(3)7

208
209
210
211
212

213
214
215
216
217
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Walk Over Surface Scan

218
219
220 I I I
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Wal~k Over Surface Scanr

Las I 187 INK 189 190 191 192 191 194
Mmirth
I A)
121
122
123
12-1

12 7
12?'

14(1
S3t,

I141

I 46

I41

141
14

I4

15.1
113

16 i' (Hj 31) IK WAU ) W) IN 2) 3N

10 34X U54IA I(Ai YX 1g 3(' R 301

1 63 lilt pit( lilt. YX) 131h0 1200 34200 .4?00 320M

164 pit(X pi )t 300 341500 12 00(8A) 15(0 3 00 .)(X) 10

163J pit lilt Pit It I(X) 311(if8) 3200. 3 1(X) '1500 33100

10 pil lilt pl 200 M400 4 14w 32.00 :11()o .34W0
16 1 pit pit fill lXi 00 4(8) 1 7W1 1400) 32(0 3401.)

1 68 pit pit pit 32WM 331m8 1410o 151( 3201) . 31310

loge. 2H o 01(:



WVal k O)ver Su rface Scan

5 40

it 0

. 4

%''W

Pitp

itI ASIA

it 2 9. fI A
!

$

i

140 14

'1 )C

Ii 44 X

it

A)1 J 191

I(). X.14

10.14

.14001

31(K

101041

A)K;

'NIX14

k114

i Soo4

SY,'

It W

1; "..

(X1A. I

.14004

Si ()(

I IN :

1 4;

194

31(A)

liv.

H.10(

'11119)

I24 I (

13)00

.3(414

SIX.1)
S 1 t

4 .' 4

[fijii ;'4 44 .1t



Wtalk Over Su rface Scain
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Walk Over Surface Scan

4.,.4~r'1RY)Jk

.4

N Oh

I.

jI
'I

[.1

* I

I '~

[C,..

-I

6
(-.1)

I t*i
I 8

I F) S I 9 S I9 J 21K 10 1 2'02 203

J(04

I )~ t p*

.1 ii A)

t~ i(xN

illy)

.15IX I0

NXI(

.1 si -)

.3400)
33M0
384 g)

.~ 2(14;

h14)

15114;

.1-104.e

3.300
3304
14i 10

3 3&~('
Ii

N.4A)

341.X)
3 1(X)

40(XX1

VAX)

IS (9..

-104W:
4t81u)

39(.9
15(g)

35(g4)
3000-K

4000)
39C( '

35(X)

16(X)

12 (X)

40(X)

3500
35(K)
3500
361{)1

3300

34(X)

3500
38(0)
38(K)
35-00
3300
3400

PaeI I o 36~



Wal~k Over Surfaice Scau

FN'th

169

1 2

1 A9

Ain

I20

2 4

215

2 16

19 ')

103

(I I N

2 1003
V31(A)

L196

35)0(A

s40

M.

loxJ)

3 m'jIf

191

31W0

3 20(K

I 2M(

I2(K,-

I 98

(ill -1

NWK

31)00
31X.0

34M44

201 202 203

3 R0)

SW

.1100

3100
320()
31200
3WO1

.RU()
2mu(X
:1(K(14)

300 4

3400
32004
3200)

s w

S%,

"Vj6

3 I CX
320o)
.12N)0

300.1)
31(0.)3 1 W)
3200

S%%

Ski

163000
3000
3100
3100

32(X)
..3200
3 10W

3400
33 X)

3100

s'wl

30(X)O
3000
300.)

3200

3200
3200
3200

SWv
sw
sw
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Walk Over Surface Scan

C'wrdinates
East 204 205

North

169 3300 31X)0

170 3200 32(X)
171 320M 3300
1 72 sw sw

173 sw sw

174 sw
175
176
17"1
178
171)
180
181
182
183
1.84
185
186
187

189

190

191

193
194
1%
I).
197
198
199
200

201
202
20M
214

206
2N)7

2tY)

210
211

212

213

214

215

2 It
217
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Walk Over Surface Scan

218
2 I2)
220.). t
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tT '~ - - -

(I1~R
I I

ISEL
1. 1 .. I IIt 111 1 !

Detcember 10, 199.2

Mir. Jerome Roth
Regioni I
UI.S. Nnclcar Rcg Ia laory C cn i i s Of
475 Al~ctidai Rmad
King of P'russi a, PA 19406

SuI i'"CT: CONFIRNi\A'ORY RAI)IOLO)GI(.ALI SURVEYV PLAN' FOR)I TIIF TEXi~AS
INS'IRLJNII*NTS INCORPORATrI:I) BUIRIAL SITEn, ATTILEBIORO.
NIASSACHU SF [IS

De)ar Mr. Roth:

ICn, losMd is a 'opy 0t' lhil suh~ijcct d ,c.um•..*Ci. A, diSc,'ssd ifL n wir carlier p)honlc c.'c,,s;t i ,i. 0n

,i0c ,dclivilies havle, )cL•ji scht.-dulcd for l)cccmihv 15- 1 6, 1992.

If there arc tiny qu'stions.)

(615) 570-2908.
pl'asc direct themi to inc ,it (()15) 576-3355 or I ichele L.andis at

sincerely,
/

Arnim in J acra~i oansairi
i'roictLe .ader

Site As~essment IPrograin

AJ :ttc

cc., J. Parrott. NRC/NNMSS, 6113
'I". Nfo, NR('5'NNISS, (1413
1). Tiktinisky. NR/NINISS, 6113
J. BrftI.Iown, NRC/NNMSS. 6113
J. Klimnican, NR('/Region I
N1. L~andis, )R ISlE
J. Becrger, ORISI:
PNIII)A. 61".6
1:11c.1-05

!I.'. 6A k! 'P INE "A F _-,7eO 1 '.: 1 7



(I)NIIRMAlORY SU]RVEY PLIAN

INC:ORPORATED) IURIA ITE,11K

SIML II 119IORY AND) I)ISCRIVI ION

I hi: I cxwN Intumi l101,011100,0 IIlt.I \iC it Auk-bu~ril, `,W W.AIId duid (opCrdtcdL

hy N1IiiIh and ( wilroI (N1I"c unn! 19)59, ai %%hIwh iim M&A.'.( mcrigL'L w\li Ict e h~niruincion.".

In)ý 'lit. (u'icrlcm Plat.- Dk so of N1~~.-I&C xi I~CI,:C.II In~a1Cfid., II 1 J5.ý Jlld

W Ie 1052 aind 19%~~ tIlhrlcd tammmurin n foils tor lvic!or cyv;HirIiCn IIIýMd I'ILI C(Ilfllf)&nilIt\

aial - kwiplctc f t~;cacw 1110 0 WS I~'t hIf-OL I *.S. SOLIFC 11LArc iirid ihCHLPIC D-549) %%as INN(K-d

im tc Ili thc pr dt mI'ic c)Ji )t tif.A l lol" U111, I d!imd u ~ altcrý,d as& .1-illfCLuIrc l ld ll~d U

;i idcr ((fi a.rC t .k ii 1 1 N S tovt~n cr ~iit "I-Ll ki L'c I' mo ~tv rui a I wen se >Nc. SNJN1..23 \Yi "

k. (III uic.k 1(211 and c.( rk-, .\Iltci -Olc mner,;p in NO ' Wz'. .as Inhst iL'unini c~iumittIu lahmiating

ni~our.d kironimirn :d thiorhaium, \"ct-c 001 hai'ng. t tricated I'm salt., to '. riotws crJorpo .)ii5.

sic Ikv il . a' c l'1 I of~ iida~h'wlmcvd oriCIS %%vi\c! hutr:cd (-Il Mlc it'

It '*:,C. 1 111 k 0r I~~' inlijcale tk knw~kn i iuriaI%. (.)lie in 0.)rS '1 of tti~ii~c du~clt\ork,

andIC on in 11161 (I _,ý 2 I4n~i (.I curllhc! ur~mi~in rinoc.iwomhiishle ,crap. WVorkw jtd nunclear

I Iat iria' -,rauldvlallI ' IleducCLI he)C1lhI1H4 ill 196 iTh d \ Ais lcermii'aicd Iin 19~74. Ihc rutcrior

0i the i %X cra rstC01ntarn, ilekd 111d rLICIýL'd fo ltUinlic.stiiMctc usc b)v OleI NIICILX.IT RtL- iU1tor\

( )Iiiinmmin ( NU(.) in I1983.

PreparedI by the Fmvi ronnh-ental SUrvey and S ik A SSessimenl Prog ramn 01 Oak Ridge Inst i tte Cor
Scienikce and I .tci O,()ak Ridge. TN. Munder in !raern.cyl a,,:rccnivnt (NRC [ill, A-90 76)
liciween 1he U.IS. N uc I-a r Rcgu latory Comm inssiotn and the 11-S, IDepart n uen I 01' Imt- .rc~

I.-\- 111,:) 1)" ý I I Oiý , I ý?. 1 "'..



lhe icTXas 1Intrun r ,..!ts i1n1 :c.ili v, Attleboro. NI A is located in North A1t1O coro, apprt\ilitlct.l .

-... ki lbom 'crs sO 1utli Oft l. The Radio.logical Site . ,,c.ssimen.t lPrograi•, predecessor to tlir

I-Lvironmi ii'ental Stirvcv and Site A ssessment P roram, of the (Oak Ride ,,Associatred tniv'crstities

0)A IW) donhctIed a rAdoilg(icai.i SUrvey of' portions of the facilityI's outdoor ilcas dtlurin .g April

and May. 1984. ltic' results of Ior t survcey indilated se••e•il areas %kith surface andlor

sulitrl'hsr Ullt. ulrailu Contcentritlions ii ewes,, of giuideiins•s.

l'mie s l1mr otllicrt. Inc. hai, 't.mlli 'tvd thie r •ilai p and 1, 1,f l s.•urvc'v activilics at tiret burial :it-

Ilocated beitwCee i uildill,.s I I and 12. The u\cavailcd arca ait thl . burial site is app•io•imai•eilv

I1000(.) in' aid tlhc ive ;..c •mpt ii l o the t'xca,.atei d area is ap• x•rio natcilv I,5 11t.'te'r ', "lie U.tS.

Nirclc.ai Rclt'ilal.rv ( oriirrirmiorii, Repio n I "tice, has requested thai 1he Imvro°"nital Siir\,e'ý

"d Site ,.siet lr•rti•,mi I.•.•SA\'i K t the ()k to he. idwe Insltitu, for acinc aid I'd.catti l

W.(I perfor IS at fl•ine t idt.c-p i .i! coioir attr'• s:..r\ L. ot f t c c•k• avitcL are at the it tIburial IIIC'.

lIth oi1,i-tI vi ofl ao in 11-. ri intrv survey is Itp lmruvi!lILi nldepeIdnt ilntt'umC-Ilt Rev Kc t !10'

ra',dioloical dahla, for tu,,e b. the NRC in e'Valtirr. thCe tCeUA%'Y vari d accu traicv of O li--c:,i criT"e

ratiiwhn.'iý'l wia firs ieport. reltlivetoC e0 ,LStabli.Shl Luidelinc',.

!!. iN.SilII.aIiis

,•lrk lc.;rlihel inl this srv plf n "dbe " tplcl %killl rrC r nider the dhictc-ion of lhl' landis.

Pro-jc,.-t lanri!er id Armnr iiii .JL rafrIhorii ri, IrOicLcI I.V!.V w it1. '. Thre c jirnt/ailt St,

SHpeCrvisor ha•s the atithomrity !to rinac ;iilpropriate charc. ito the sunrvey prcet drre as deeinil

ic ss•vary. Al-f r c( insrilliation withi the Nil(" si te rcpre'cmt.l tlye, tire s'c ofl tire i tsurý e plan

llhil. ' . altLred. l)c• atliols hi the sitcy pl•n• oir triocexdtres Wil b••I duirtcited ini te si log.

tluck.

JrAaýljmljw;wwý ;i, 011.1
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I K.SS AP I ii I ck tc% t hc I icclnC WA IL Ul~ t a~ rcdia I'rovdurcs .in( md iew'ds IUt icd Mw
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MEJAI.LýS

Ni. i-Tiot, Manager, tn virommental .gngirieer
M. (. iif'fin, l',rojcct MNanager
"T. { Gumliall, ('onstiltaint

W. ILorenz, . Ih.alth iPhysicist
J. 0'0001)0l1,, 1' rl)iadtC HIC'al th Ph vsiCISi.
W .h'hele, Atlehoro Site Nauiageir
I. ,, ale., Jr, Mdmager, Ilnvirimuneita I ing'fiidustrial Hygi.n.

)}lhcf icit.sec rt'prteselltatvCS, vels I .,yee: anId reed llt iloll c(nl ractor el .1 oyees were
ilkO 1irfier iWed duigthi inlSpcIon101

2 .) l la{ kl!L!g!i~iri

Aiw . 2!•Nr 2(. l9'J2, NR. issti'd Amcnndmrent N:1. I6 to Facility Iicense SNM-2.1. This
ll)Wild 1mIlt iith'riNicd the li.':C',.. to pirf'orir rcuenwutiofin of the o•.-Site low Ikvel
rdA ,Rtc hi rial site in ac.or'{dan.liyce with lt. " lr'idiatiion Plan for the ldentifield Building
12 K ii mi:l N ra" (Ronedlil : Mlan) an d the "RRadiological Nealth and Safet.y Plan d'ated
M y I3 I9M." Ile l ice•nee p.rtornied the re u.iedla~ion activities between August 27
and Nov•i•b.r 1, 1092 and provided the NR( with the "Post Lxcavate•( Radiological
!,iv2y iReporit" date Noyvember 28, I9Y2. I'his report, provided as AtLtaehrnnl 1. was
us.].. as the hasi.s for Itrepanrinim {.ot toHie "(on"rfimrilatory Radiological Surv'y Plan for the
lc.., hs In.truments Incorporat.ed Burial Site, Attleburo, Mass•achusettss" which was
:,.rbrmitted to thc NR(' Rlgitm ' oftli.ie by the NRU( ' contractor, the (Oak Ridge Institute for
S.. jnce, and I tduc'ition (01Ri<SI I by letCtr dited Decem br 10, 1992 (see Atta.chmctnt 2).
Hlliis lan w as approvL. i dtby the N R(' and the con I.irmali try survey was Lonucted
Dv)c'nbei 1.4 16, 1992.

IVl.-. pir • i-:.i•., . tld he e vterillallion survey discussd.. in Paragraph 2.0.
.. VA~ labiC'5 .,(tit d thi , et.xc'Vated anti ji•d{Ij acniitL71 were scanned riilg ganulIna
sciniillatiori or GMNI dt,•ctors. So iiiple ,..s welr tIaKen from randomuily s•lected locationh
wiIin ili h1 cx cav•lted areas. Adldi ti•n•al soil ,amples also) were takel withini i the .Xcavated

air't:v at lolli.ons I hat. exhibi ted Cle VMlI rd radialti nflreadlings dutririg the scanni. ngl , or were
id.s t ifited as cleva.ed in the licensee'.s* repo rt. kiwh of these sam"ples1 wits split with the
Ilc-mIsev and will be: avalllyz>ed v, .crify the I icenee ' s anialytical ability. The resuilt• will
hI i inh~l lJldcdI lo ''".tt'iite to ithe lih."isve wheln tite ani:lyses are cii .
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INIR( )I)L (TI'I( )1N

ll re e, I xcavation sl riey lor thc Ic.xa s Instrumnililts Inicor)orateld Buildinig 12 Burial Site w-is
dcIr,•icdtl in aicwcordllince with the Re'nediatilli Plan (approved 8/29192). he remediation of the,11 Iclde aolas i.,, at, -. s h% ri In.al Ciont. f the

" nlutdc-i at fst' all a-evas oullinied ini the initial plan. When nece.sstry, additionl are is wcre
c, ViCvtld. rh.i averge depth c' the excavated area, is approximatel - 1..5 meters. hin many areas

groiimndaletr wAis reached F.ixcavated miactrial \aseither pro-essed to remove aggregate and/or
mlted for di.,j.li n. A voltlline of a.lprlOX imitel4'l vI),J.X) IV of material was excavated of
,,khwch approxiiii-i. SU.M() it' was seri to I li.ir(arue of' Ulah via rail for final disposition.
Ii qrer I in A.l lienui\ .\ An " li s rcpot shows ihm;e dtrt, of mcavatoilll. "lhe exa•lated area will
1i,:?1 t a t i led 1•cC .c .i01• al l ,ida c'xlps,.l I'll-r hyvdrrant) until altcr OR IISI. completes nece•;.ary
\:uipil[ iq to •.'ltirl:l the Im t exc'vdtitin Stl .

I pt), 't -,rt 5.'p t,!;,'. iv •lir\C• .tl!illt5 t 't i\ ,ii. as; \ ilk& v'er stirIce .carn of' Ite a t'Ic'ed aireIa
•il ,-iI ,• " -a .C ' ~i tl's iij'li/ Ii4 f tllte 'xctivait'tl ,iUt~i.

stI LA(Jl S01il. .SANIPJI.NI, X\ II'IN '1,i: .X(.1VA\TH) .,llKA

Hic 'N I;ai!pi y.t l (Wn o, !he (-o:iIýi '. l area onki ltc(l dl f surface soil samples ila each cornei
,,iad in l mJ (4c cach IiM metCr V, Wii ilet.,lr grid l Wherever l , 1 sible stiurlace (0- l5crn)

-iic ,a ir ; I apprtil;itelv I kg e'ach were cudlecild <, these points. In i some casecs
cxt a.il.• o .qul!1ML1 khihd 1o IbC iusi-d to. exract I saiuiple from ihen.ath the standing water. A
ijii Mf s•nlific iicaTl iti• li o , .!tih saimnple resnst --ire shown in Appendix A. All of the samples
!,tm !he! c\,avicd arca ',%Lrc anai,t!cd , s griggross alpha screellnillrg. "'he average of' all gross
tdph;., ,, Rc' 12sni'_ )LS Ith ,hl lhie excat~iied area k 1css t.han 30 p(. i. (NNote: 30 coulits!10 Imin

ap xi a iv' cii I! ,( "" as c larrltted with li Hahcock anid Wilkox gaminma spect. roscopy data
-, .\ - , j' Ili s. , alfha -wir cnin. .... ilodohwh v is described iln Al)l)CpIplix B.

. t\ i. F)1' M, tAl I !(A1•Ii ARiA

A '•,I I.I 'm .. , . " 1.i'ii portaile NahIl g.at.uIllma scintillation dol0ctotr was condic:c'td al
1 iu c!c K0 uirvl'\ W•i't cet" 'irc a;ll d arem. [TIC aIRLlcClI areas consist oif' a v areas in thet
1i,.!ncu c.. ii', iI are st' il ',(h ;lii0 011111 icv P;la . 'H.J2 . ghe .rid s•yst nm t istablislhed inl the

4W) M..\t , ht )i k .. 1k . i .i 'S t c 'I t.)', was I Is, l. A 'Aai1kOVL-i 0 thO C•cavated area wits riot
,,k,,.niiki, b~ca .k oif Lthe' e'le'Vad t tablC and , c. uutlaion l f•t .c, water rumn f' in this

oi t,,. Ih" .,,ilQ vu, r survcy da i .s pri, i ideo.l in Appenitlx I.

I 11 i,"Ni'.. ,%; - " Cond ' , .Ic'd. t ld tlh a I utklum m1o. del 44 ..• 1" 1 N al(Tl) pro,,;e coupled to
,I I.t ;i!u , il,<dt. , I P" tab•r lehic , 1rhit'" il e .,il. purpo! c f t h e i s rv ý • S, , as to d(IeteIrmlline

!.!d i !c aln, Iiii•i, ••Icll ,tlin(1,1 lies fIli, Nai lype: (c'tu..ti , mti te iihercntl\: hlqhlv' cnerg.y



dependent. but are useful due to •t. gencrrl greater sensitivity. '[hc use of such inStruments are
w.dll sthilled 1r thhe ide ticatiOnll 0 of 1110o11h1liS. howexver, care mlstL| bC giVen whhen interpreting
the response iii terms of exposure rates (/l(h). InI this regard, a line.ar response check was
,.ert. rm,.ed usinrg a "C.o Source, the r.suIts of whiltch are included within Appendix i). The

energy ,:vdi.siribhutb 0n of phIotos enc.unt.,red in field are characterized by a much lower photon
criergy distriLution which is further 'l conftiundCd by it large degradation of this spectral
dihtrihutiori due to lte source-It: 11 ilo0POIlM In A soil matrix. Tlhe interpretation of exposure rate
froi min iiis instrum et, short tif 'ili cx liatisl iye slud\., is to assume front previous studies ((O)RAIl)

Al ,io 1.n1l tbackg:round c ptoirc rate of 1 JtR,"h cx'isis and that a the Nal(TI) background
P 1C. , corrti'l~i0,, ,to this \ ic. F:V'I uL.,dCr his P[r0 la 1in il ccr ioi •r.rro.)rs will exist suich as

,itino.i iof tb'.i,;kg. roiurid mt i tt Iiic. Not wiit Ii andlrip. , rresponse CadLAr lrom 0.0039) to 0.(X)34
',•,;0 III Of.r ia . ot (ItI{• . L s c"t1ib ihc.d.



APIPIENDIX A

EXCAVATION FL.OOR SAMPLING
ALPHA SCREENING RESULTS

200I 150 2

2(W) 155 7
2(X) 100) 16
2(9) 165 19

1k)5 155 11
195 105 11

I9 .130 17
1CA)9 114) 12
19() i .)J 28

185 125 45
185 135
1 85 145
185 152 50
18s 155 21

180 125 15
1X() 130 14
180 150 4
180 152 48
180( 155 II

1.75 115 14
, 5 125 12
1"5 135 14

170 110 5.3
170 115 2?

17(0) 2() 34
170 1130 7
170 140 16.
170 190 22
1 7() I (() 46



Narth

165
165
165
165
165

160
160
160
160

160

155
155

150
150
150
150

145
145
145

142

140.
140

110
115
125
135
185

110
120
130
140
180
190

125
135

1 I0
120
130
140

105
115
120

1 10

110
1 2(

Alpha Screen (DCi/g)

34
18
11
22

30

17
27
24
33
23

12
25

26
27
21
55

9
18
17

24

42
9

Avcrage of' values
Sumndard deCviationl

23. 10 pCi/g
13.2 3
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APPENI)IX B

Al ,II IA SCREENING N METI HODOLOG Y

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

The met hod employed in the field was as follows:

I) Approximately I kg soil %ample obtained

2 Sample homogenized by mixing (in larger container if necessary)

3) An aliquot of the homogeni;.cd sample is then (approximately 20-4) grams) dried
in an oven at about 10I Y' C for apl)roxiM Iatly I0 minutes. The sample is then
allowed to cool.

4) [lhe Sample is thcr sieCved and placed in dircet contact with the phosphor side of
the ZnS dish assembly.

5) The sample is thenl place in direct contact with a photomultiplier tube amlr counted
tor I1) minutes,

1ihC LoINts obtained have been corrilated to both alpha spectroscopy and ganinma spectroscopy.
[lhc correlat ion to vamma spectroscopy is attached in Appendix C and the correlation to alpha

spectroscopy has been dlcmonstrated in previous reports.



APPENI)IX C

COMPARISON OF AIIIPIA SCREENING
ANDI) ( ANIMA SiEPICTR()SCOIY

SirIc 1he 1)XSt cxcvat'MOM SurIvey rsults were obtdlrtied using alpha screening 10 split samples
WCee sterni to both (.)RIS I and an outsidc laboratorv to estatblish a correlation bct,,ccn the gamma
%J)C'(CI rsc&j) t dhildi aid thC .ilha slrke,.'ening rtdati . TeC compari son with tone set of gainllhl

I, n I )sicrt),py resml I, are showl below.

Ni It., r r u.r.:t r~~.• . Ch l. grdlh.:

I alpha scrleeirL I! rcS' tI I, -Iscd -Ol ,( avcragq of 5- M %aiamplcs

gaItilIr~inn. spe-c dmra .1 " smetl .til .ic!I ivt) ra[i w, !I U234 /I i235S) ( A 22 .



Comparison of Alpha Screening
for Uranium

and Gamma Spectroscopy
in Soil

SAMPLE ID ALPHA SCREEN GAMMA SPEC
(TOTAL U pCi/g) (TOTAL U pCi/g)

138N-113E 21.4 1.25 .
134N-118E 12.8 4.65'i .

MP5 15.9 7.1 "
MP1-2 19.2 11.651 i "

235N-156E 19 12.49 -
MP4 14.2 21.82 1 "'• /

Rock Pile 25.8 26.96
BFP 29.9 36.76 ''

RS410/411 75.3 56.99 %9 9
RS414 85 90.77- •,'

Comparison of Alpha Screening and Gamma Spectrc
for Uranium in Soil
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APPENDIX D

WALKOVER SURVEY RESULTS

The attached represents the resulls of the walk over survey. The results
presented are in the units of cotits per minute (cpin)

NOTEI:



Detenninatiorn of the Response of the NaI(TI) Detector for Radiological Field Surveys

Bkg 2.5 meter 2.0 meter 1.5 meter 1.0 meter

1.00' 5206.00 7455.00 8444.00 10938.00 17472.00

2.00 5283.00 7277.00 8564.00 10835.00 17646.00

3.00 5143.00 7441.00 8751.00 11107.00 17738.00

4.00 4959.00 7489.00 8552.00 10797.00 17744.00

500 5056.00 7589.00 8418.00 10864.00 17790.00

6.00 5105.00 7602.00 8334.00 10542.00 18064.00
AveraUn 5125.33 7475.50 8510.50 10847.17 17742.33

Exp. Err 113.64 118.39 145.98 185.39 193.97

1h. Err. 71.59 86.46 92.25 104.15 133.20

Chi.S. S 2.52 1.87 2.50 3.17 2.12

Nei Response, cp'in
Dose Rate, uflih

Cali~brationl Factor, uIIfh/cwn

2350.17
14.58

00062038

3385.17

28 13
0.0083083

5721.83

50
0.0087385

12617.00

112.5
0.0089165

Dose Rate Response of NaI(TI) Detector
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40
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Determination of the Respotise of thie NaI(TI) Detector for Radiological Field Surveys

Regressio~n StatiS tics

Multiple R

R Square
Adjusted R Square

Standard Error

Observations

0.9962444

0.9925029
-1.333333

3.7517943
1

A; /dys-iS of Va'm-t

(it

Regressiorn

Residuall
1 otal

4

3
7

Sam#• 0~ .,;quwas,

5590.34 1138
42.22 7880)77
5632 569019

, ean ,lSquare F

1397.58528 :397.16

14.0759603

; Slatis•o,tt P. Volhse(Awthowlc-~t.v ,;t~imaardi Error Loww .45`% Uppev ý95`*

Intercept 0
Slope 0.0081835 0 000259572 33 8385201 5E-0900079575 000961



Walk Over Surface Scan
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Walik Over Suirface Scan
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Walk Over Surface Scan
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Walk Over Surface Scan
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Walk Over Surface Scan
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Walk Over Surface Scan
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Walk Over Surface Scan
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Walk Over Surface Scan
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Walk Over Surface Scan
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Walk Over Surface Scan
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Walk Over Stir-face Scan
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Waltk Over Storra.ce Scan
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Watlk 0vtir Surfce Scan
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Walk Over Surface Scan
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Walk Over Surface Scan

218
219

2120

II
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Walk Over Surface Scan

CtKrdmates

L.. ,I 159 16I 162 163 164 1 165 166 167
North

120
121
122

124
12i5
126
127

130
131

332

13.1
I 3I

13?.

13.
,I

141

,40

14"!.152

04.

I45

",15

is')

100

102

163
1 (A4

lto

I f 16

I o?

161

162,

bldg

hldg
bldg

bldg
bldg
bldg

h1d

hldg

bldg

hudn

tank
tank
tank
lank
tank

tank

tank

tank

tank

tank

tanklin~k

bldg
bldg
bldg
bldg
bldg
bldg
bldg
bidg
bldl.
hldig
bldg
tank
tank
tank

tank
lank
lan k
tank

tank
tank
tank
tank
tank
tank

bldg.
bldgF
bldg
bldg
bldg
bldg
bldg
bldg
bldg
bldg
bldg
tank
hank

bldk

hlnk
tank
tank
tank
tank
tank
tank
tank
lanktank

bldgbhllg

bldg

bldg

bldg

bldg
bldg
bldg

bldg

bldg

tank

tank
tank
tank

tank

tank

tank
lank

tank

tank

tank

bldg
bldg
bldg
bldg
bldg
bldg
hldg
bldg
bldg
hldg
bldg
tank
tink

tank
tank
tank

tank
tank
tank
tank
tank
tank
tank

tank

bldg
bldg
bldg
bldg
bldg
bldg
bldg
bldg
bldg
bldg
bldg
tank
tank
tank
tank
lank

Lank
tank
tank
tank
tank
tank
tank
tank

bldg
bldg
bldg
bldg
bldg
bldg
bldg
bldg
bldg
bldg
bldg
tank
tank
tank
tank
tank
tank
tank
tank
tank
lank
tank
tank
tank

bldg
bldg
bldg
bldg
bldg
bldg
bldg
bldg
bldg
bldg
bldg
tank
tank
tank
tank
tank
tank
tank
tank
tLnk
tank
tank
tank
tank

tar

3700
3900
4400
5500
8200
4700
4000
4000

P'age • o)f .36



Walk Over Surface Scan

l-as) 159 160 161 162 163 164 165 1 166 1 167
9 9 I

North
169
170
171

172

173

174

175

176
S77

171)

790

1.7

18,I .3

I .81

1 (p)
I 87

Io

I98

'Ij

2 ii.

2(11

21.i

21 1
21.

21 ,

tank

3500

35W

SW

350W
36L00
33W8
350(
32(X)

.7141 )0

.151.8)

.t2(8)

3400

N 8)

45(k)

,4.1(s)
14(.()

•1 t,,

tank
33WO
340(M

SW

SW

320(1×

35(0(
35(.)
3700
351A)
.3400
3500
3500

.14(K)

4-108.)

3.11K)

3934.)

42(O)

.12)8!

.13(8.4

31,1i'

tank

330W
34(X)

3500
3700
:14(X)

330M
3500
3600
330(1
35W)
34.15M

3400

181 ý0)
!7(84.

4(1001.)
354)ol

41(99
31(00

3 70()
35tio

34(k)

3.3)8)

tank

34(XI
32M0

SW

SW

3400
3200
34(K)
3500
38100

3,1(X)

38-00

3500
4(1)O

40(g)

4 It)1)

4(000

320)
3200
11800

33(5)
35t)8)

tank
380(
3800

sw

3200
30(X)

3(X)0

33(K0

33(X)

3300

33(Wi

34(0)

35(X)

36(x)
3700

3500
4(.891

1500)
.1(K)0

4 1 (.)
.4 719.)

3600

3.100

3400)
35()8

tank
3500
3300

Sw

sw

3200
22(X)
3300
3400
3400
3500
3500
3500
3400
37f.X)
350K
3600
3700
3 7(X)
3800
38(X)

38M0
35(X0
3500

35(ki
3400
35W0
36(W0
14(.X)

Utak
3500
3400

sw

SW

.w

3200
3300
33(0
3400
34(Y)
35R'0
35 )0
35(.)
3500
3500
34M0

330U
3500
41000
42t00

3800)
380W

34()8
3 8(X)
43(X)
4600
4100
3 9(X)

4100
3500
35(1.0
3300
3400

tank
3500
3600

sw

S-W

SIw

3600
3400
3500
3500
3500
4200
360U
3700
35(X)
3500
35(8)
3600
3700
38(0)
380)
3900
4100
4100

3800
3700
4100
3900
4000
390U
3900
3600
3(KK)
3500
3300

4700
3500
3200

sw

sw

sw

3200
32O0
3500
3900
4100
3800
3700
3500
3500
3500
3500
370)
3700
4000
3500
4100
4100
4100
IW0O

4200
4100
4200
4900
4300
4100
4200
3500
37O0
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Walk Over Surface Scan

218
219
22(0
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Walk Over Surface Scan

Coordinates
East 168 1 169 170 1 171 172 173 i 174 1 175 1 176

4 1 4 4 4 4 4 4
North

120
121
122
123
124
125
1 26
127
128

129
130)
1.31

132
1 13
134
135
136
137
138
131)

140
1411

142
1413
1.14
145
146

147

148
540

15(1

152
1.53
154

I.')

Is')
161)

I(i1

15 -:

163

165
166

167
168

tir

32(X)
34(K)
34(X)
33(X)
3S(00
38M)
36(X)
36(00

tar
32(X0
3500
350K)
37(X)
36(k)
36M0
36(g)
36(X)

tar

3(X)O
32(X)
37(K)
32(X)
32(X)
3500
34(X)
3200

tat

3000
32Y(X)
34(X)
35S(X)
3.400
36(K)
.380(1

.37(K)

tar
3200
35(00
3500
3500
36M0
400K)
3600
39(X)

lair
3(X)O

3 100
3200
30(X)
3500

.3800
33(X)

sw.

sV.

sw.

sw

NW

SV.

SW

sw

sw'

SW

NW

skV

sw

SW

sW

sW

MY

sw

sw

sw

sw

sw

sw

sw

sw
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Walk Over Surface Scan

Coordinatc.s
Eas't 168 169 170 171 172 1 173 174 175 176

___ -_ .1 1 4-
North
169
170
37'
172
173
174
i75
176
177
178
179

I81
18-

183
184
185
186
187
189
181)
I t'

191

I Q

196
S97
198

I01

2102
203
204

208
21(o

211
212

214
21 -

216
?7..

3500
3200
320(0

SIN.sw

IWO3000

29C0)
3000
3(X)O

3200
4(XX)
3500
3500
350W
:37(X)

390M
40(K)

42(8)

380)0

4400
4o)(.)0
4 1(X)4 I 04

38(.K)
39(00

3300
3.1(K)

3700.
3 800'

35(K)
34W8)
3100

SW

SW

30(X)
300(X
3500
37(0)
3800
45(K)
4000
4000
4000)
3600
35(8)
36•0
3700
37(X)
38RX)
44(K)
4(00)
39L1)
3900
4(W)O
390K)

42,R0
,4({.X)
35(X-1
33(K.)
32(X)

32(8)
34(X)
35(0)

sw
SA

3(X)O
30O0
3(XX)
3000
30(8)

3200
39M8)
3700
37(R)

3.100]

35(X)

33(0)
400)
391N)

34)tK)
3901)

4(.C.)
30K))

391.)0
4 0003(1(8)
33001

31(A)

3200
3000

sw

.,.w

sw

429Mt

32'00

32100
3300

36(.K)3WO

3500
3400

34(K)
3 800

3800

4O0O

3301)

4 1 (X)

4(8)0

37(K)

3500

3.100
3418)
394.K)

rockpiht•

380411C

41k8.k I

Y'1)•kd

350M
3200
3300

sw

sw
SIN

3100
32(X)
3200

3204
34100
32(X)
3-20032(8)O

3400)
34MK

3700
39(.)t0
53(K)
4(WK)
4(XX)
3900
38MO
39(XI
38(t.)
380)

37(M)
3700
36(M)
3400
3800
37(X)

ro'kp'e

3200
3200
3000

sw

sw

sw

3000
3000
3200
3800
3900
3400
3600
36(.K)
38(9)
4200
39(M)
3800
38(10
4(0X)
38( )
39(M)
391K)
38900
39M8)
3800
3408)
39M0
3400
3600
36(K)

rockpile
rockpdle

Sw

SIN

SWN

SIN

sw

Sw

3200
3300
32(O
3300
3700
3400
3700
35O0
40()

3900
3800
4(.')O

3800
350X)
5500
3800
38(8)
39(X)

42(0
39(M1
PA X)

36(M)
3800
38(XM

roc:kpie
rockpile

sw

sw

s•'

SW

sW

3700
3200
3300
3700
3500
3500
4000
3600
4000
4100
410o)
3800
3600
3700
3800
400X)
3900
4 1(K)
4200
4000)
3700
36(K)
3400
3600)

rcickpile
rockpile

S'W
swSIN

sw

sw

sw

3000
3000
3400
4000
3400
3800
3900
40W8)
3800
3700
3900
37(M1
350X
440X
7500
3700
3900
4 100
38M)
3900
3800
4!00
3800

rockpipa
rockpie
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Walk Over Surface Scan

218
2 19
22.0 f
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Walk Over Surface Scan

Cmi-dinates
Ea~st 177 178 1 179 180 181 182 1 183 1 184 185

-t t t I I I I
North
120
121
122
123
124
125
126
127
128
129
130
II

132
133
134
135
136
137

13X
139
140
141
142
143
144
145

147
14 X
I -19
150
5 1

I5?
15.3
154
'55
156
157
15.
151)

1 6 I
I162
163
16,4
165
166
167
I 68

3(1X)
13(K)
3I(X.)
32(X)
30(K)
3200
320)
3-100
3000

32001
31(0)
3(.X)
30(XX)

3(XX)3000

32(X)

320()3200
3000

34(KM
3200

pit
pit

pit

pit

pi t

pi t

pit

33(X)
32(X0

pi t

paI
pit
pit
Pitpig

Pit
pit

34(K)
33(g)

pit
pit

pit

Pit
pit

350X
3300

pit
pit
pi t

pit

Pit

pit
pit

3300
3400

pit

pit
pit
pit

pat

pit

pit

350)
37(X)

pit

pit

pit
pit

pit

pit

3500
3600

pit
pit
pit
pit
pit
pit
pit
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Walk Over Surface Scan

Ct ,ordinates

East 177 178 179 180 181 182 183 184 185
North
169 3000 3000 pit pit pit pit pit pit pit
170 3 1(X) 3500 pit pit pit pit pit pit pit
171 3000 3400 pit pit pit pit pit pit pit
172 sw sw sw sw sw sw sw sw sw
173 sw sw sw sw Sw sw sw Sw SW

174 Nw sw sw sw sw sw sw sw sw
175 3000 3000 3200 30(X) 3100 3200 3000 3200 3200
176 3C00 30(X) 3300 3100 3100 3000 3000 3400 3100
377 3000 3300 3000 3200 3200 3200 3100 3500 3000
178 31i00 3500 3500 3200 3300 3500 3100 3300 3200
179 3 100 3500 3500 3400 3200 3400 3000 3500 3300
180 38(X) 41 00 3600 34(X) 3400 3500 3400 3400 3700
181 41I00 4200 400() 4000 3400 3300 3500 3400 3200
182 37(X) 1 W() 44(X) 4400 3500 3300 3500 3500 3200
183 39MX) 4 1(X) 420() 4200 380() 3300 3400 3400 3200
184 39(00 380M3 3800 4000 3700 3300 3400 3000 3300
385 4200 3800 37(X) 38(X) 3200 3500 3300 3200 3200
896 38(X) 38MX) 3800 3700 3300 3300 33(X) 3400 3300

187 3900 38001 38(X) 39(X) 3500 3400 3300 3600 3200
3X8 42(X) 401 0 4(X)o 4 1 M 3500 3500 3400 3600 3200
18)9 4400 4400 4100 4000 3500 3600 3200 3500 3200
190 40(K) 420o 44(X) 42(X) 35(0 3400 3400 3300 3300
191 4(XX) 41(X) 3800 4000 3700 3500 3500 3300 3200

192 4(00O 4 1(X) 40(X) 4600 3700 3500 3200 3500
I193 4400 40(X) 38(X) 4100 3400 3500 3200 3500
194 4200 3800 42(0M 3800 35(X) 3500
195 39LX) 3900 4500 3500 3700
196 36(X) 37(X) 39(X) 3700
197 37(X) 36(00 rockpile rockpile
Ns rockpIe rockpile rockpile rockple
199 rockpili
'200.

201
202
203

204
20•

2 06
207
208
209
210
211
212
2 3.3
214

215
2,10
217
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Walk Over Surface Stun

218
219
220
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Wal~k Over Suirface Scan

Lat186 187 188 181) 1 (A 191 19)2 19.3 0111

120
121

124
1235

I26~

I .

I 2
I f

I SO

I II 1 I2 j

Its i i I )(. 3 (m.I 1 4 1A

I ),i p fLl i

8 ii.i ~



WalkiII Over Surfacue Scaii

U I~ ;I4I4~144'

F 4

\',I1,4

1 ~

I I

....[ .... . f•.]

fill

pi44

A A~

t ix'

p~t

j4;~

'A

44

"4444

144$

I 44;

4 44

4444.44

'4

4',' 44

4,4444

4 'Is

I'2". .1. ll
i

I .-+.

f444

.4

44I

.1 )Of44

1J 40(

Skk.4

.SW44

%X4

it4~

O4W

if4.9 K

14(w t

I44(4I

Si4 400

itlf~

'it

3 !(K)

)Six)4

444. W

V~4.

I ,:(I(.4

111.44)
33414)

4Q444

'F 44)0

3 2t 44,
3

71'44(4
I '44)0
3004~

1(44414

4444.44;

~ .?'

191)4

I 4i-, .: j , f! f



Waluk Over Surice Stain
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Walk Over Surface Scaun

I.'10

1.99 '0 N I1

..... ... .

(.1 4

4.. 4

* *1* ~'

4 '14

4 14II

~ 44*4

1 II

4 ~

4 1,1

4%.

4~ 41

4*4~yi

4 *~ '4

44'.,

I '*i*44

',~,4 414

144

I 34 d

44%1 44.

I .14 ~

I if

~.i f #4

414%

.141444)

4 :i'4)

~ 141

4%'

444444

hI. 4%

I~

4~ .u(

'15 )

15(')i4%

39C0",

1400)

Pa 0 v N i ý ý f .ý?)



Walk Over Surfauce Scan

latIES 1 ) 191 198 I 49' 2(X) 201 202 203
it ....

1119)($() 35A 13W) )004 .1 NA) 341X0 310M 3400 3200
1 YO' :1100 3400( V -V) 133M 310 2(.K) 3 1 (X) 33,) -3200

"(K 3.49 110 (204 330X0 YXA0 LICK ) 3200. I 100 32(X)
SI 12 .A sw sw SW s

I I N~~w s ' S

1 2 N, 4)K' I K' 31)tl) .3 041) I 63M() 3000)
1 1)KA) 0(Xx) 121"9 1W0) .41 (K) 3000 3000

I3 i.K) S2 .)0 UNY) -It 304 2..X) 1100 400)(X

I 9 IM)N .1 .(K)i 3(0X) .4200
I 12X 3 N00 QW0 11)0( .11(M) 3 2 LX., -4j(

1 .1 AI IY4 'I i (KN) 14(9! MY .1)404 ) 110 00

1Ik I'M Ii3)4 loM.9 1 (.

.. ; IJq

.1. U . 3S (

~2 ~ .~(:,



Walk Over Surfaice Scan

C(7 ,dinakc-s
F" ~204 20

North
161) 31100 3000)
170 3200 .12(.X

171 3 4,10 .33(X)

171 sw

1 74 5

100

194

21 3
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Walk Over Surface Scan

218

219
2120
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ScicnccC alnd I ;d acat ion. (.Ki Rid L' c. ITN, un vr i T1!crag!ncy qvrecinrcii fltaN R( [in. A\ 90 76
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HIhC lcxas Instrumentc is Inc. I acilitv, Attleboro, INIA is located in North Attleboro, apprlMiinaldl

.18 kilometers south of' Bostonl. The Radiological Site \Nsses•sment Program. predecessor to the

[-nvironmental Survey and Site Assessment Program, of the Oak Ridge Associated Universities

{( RAU1) conducted a radiologica. survey of portions of the fatcility's outdoor areas during April

and MNay, 1984. The results of that survey indicated several areas with surface and/or

sulsuffdce uranium Coi.ce•lrallition.s in e:xcess oI gidelimnes.'

A ,.xas Instrumen is Inc. l;iý COIliplelCd 1iCe c'h.'muip and flinal surivey activities al the burial sitL

I u'.awd bet wce'VC' BIlhinmgs I I and 12. The excavated area at the burial site is approximately,

I (dOf) vii and the averaige.. depth of) the excaviitt.d a-Irca is approxiinatel!v 1.5 meters. "The .S.

N uclear Re tijato sr) (m in issim;i, Regton I Of(fce. has rcqucsted thtit the. Ilinviron•mntal Sturve,

ind sit' Asssiin.:lt l'rogeramii (FISSA)') ot the ()Wk Riide Istlitutc for Sciencc and F(t lca-ion

(l(lkSl) I cJr-ltrmn xi idel)endC.t Ci .ttllr .nator, sur\vv ot the cLavatlcd arca atl the burial site.

Ol .I E(TiV Ii:

lime (Ibic([ive ()I a -on1irwInorY suirvey iS to% providc inilepcrmdent documenil t,- K-A ICW.\ad

radioiogical da mt.I, Ir uo e fs thle NRC iii c,,iluati he1! alt akd!q'.'y ailld .ccurNWcy Of tile ic-,'.isLV',,

raidio'egiczi stmt ,, r[.ptot, rcltativic to 0 stahi',hd .',,,idtlirm s.

WoVrk dcrillbed in &iii, XUi-\ piall %ill be perItrniccld Uled.r dic dilecttmioz of Miclicle lanidi,.

Project Nl•nao.er aid Anii laic'rahoaimsari, lrProt.ct l.cealci with L:. SAIP. The comrii/,ic

upcr%,io•r has the aindll•rtl\. to im-ke approprinat chaniges tlo the Surovey I)rwuedlu, ,•s dum(cled

I, y. \ i o'r •lcon tlil li llth: NI( silte rIe rce'etati vell.i C, the S.lkc ' of the ,Il ur\t..) e li tla

maii5. ' ltird. l..).'x itWit s ti I N yti' m IL" p.Mml r or p liLcedtlrts M I! tP ' e tdLttl irtl id ill hlie st11e lo'.

Ilawk.



DO)CUM'ENTI REKVIEW

I .SSAI' will rcview% the liceivwee radioilogical 'survey (data. i'roccoLI res anld Iincthods utditied I)%

the licceesuc t ill be reviewed I'm adequc an v~ird apjwpr~iawn ess. lihe pos-i- ened ddCi orm I(Ai

Will be !`e~iewed fbr ilCillitcy. com rpletenress arnd comnpl iance with guidelines.

`sir r.v 10%1L- %ki a ill he c.m t.Iini ack-.ordmice wfitt the OIR IS 1Si :API Stn rev N ~e~

M.Wilai . .'NpeC1lhL privuN mcetnc ppirlialc it, thn, s siIrc are Is:low out Ipac 4 ~to this stnrve, dn

A !() inn grid wd , e1aW!,ilcd duiringt FSSAI', ''rndm. L1 tiVcy to the arevr in 1 984 v% hich ý%as

suheqii~itl~Lt\(1O liC IkcnNC. I'arC [CfClcrctncc %tdill be used. InI thisý suv~ev.

SLURl-AC SCANS

S111r1ace \e.Iii' of in 111t, te aid tht' Ntrr-mnrrding area (aip[rrOxmia~tely 10,0001 m) %till bc

perI~'formcd using Nal 6,eteCOrý cm tu~pIl'L it, emil trate iivneter% with aintlihite indicators". Arean, kOj

clhevmckl~h hrc rachr~ntni: "kill hCn 1101Ctlh t~mr ifmtf~r-01 ih i C."! i t'lljm~.

Soi11, SA N IIT IN(G

sor''il' N aoll e S.II)C %ill he obtaincd from mi T!Iid( int vselecte-d L ild I1 1C inere1 nornSC111. TCH

to fiteCCII sNijinle11S i.\ill hC obtalined Irvim th ocr urd~i-i pnhe.". .\dtirnlinal moill %kpl ill h".

Ohtimned (I-11111 l( ca- ionv; 01 e luvted di reet radiation. idem it beid hV .Slru0 ri c eMIS. Or imt neI

Ii iat ions lused onl priwy "IOU S FSAl P i i').144' susirye v icesh Is

[I'z ,S 1),l•ll•il~• ý ý,-ll •I V!.. i W i



SAMPLE ANALYSIS AND DATA INATIRPRILIATION

Miid MIfCI IV L-1it"I. SO(II Siilip)lcs wil he ?Lilal v d by. ganiiiti spo-tromnLtrv. /\IpprxIIINltChY kI '.
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EXCA¢VATON ARE AS OF 11/6/92

APPROXLNA'E EI•VATIONS ShOWN
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PO R ][S F ( .. ) -)':j".:

Januar\ 25, 1993

Mr. Jerrv Roth
Re•ogn I
Nuciear RCe.ulaiory ColinilisS•ion
4"75 Allendale Road
King of Prussia, Penn19ylvania 19400

SUB.J•FCT: INTERIM RAI)iDI.OOGICAIL SURVEY LETTER REPORT FOil TIE
"rEXAS INSTRUMENTS. INCORPORATEI) BURIAL SITE, ATTLE-- 1ORO,
M:%SSACII 'SE'il'S

Dear Mr. Roth:

lhc L:n' ironnientad Survey and Site Assessment Programi (I-SSAP) of the Oak Ridge Institute
!or Science and Education (tORISE) performed a confirmatory radiological survey of the Texas
I.istruinents Burial Site in Attleboro, Massachusetts, on December 15-16, 1993. Survey
acti%,,ties included gaMIunma surface scans and collection of soil samples. ESSAP offers the
follo~king interim, survev data for your review.

St Rt:A.(T SCANS

(Janlmin surface scans were performed at the boundary of the excavated area. Several locations
Of cle'%ated direct radiation were identified (Fligure 1). At a number of these locations, the
Clevated activity was associated with smnall pieces of metal debris. A similar piece of material
was identified , hile scanning around the overburden piles at grid block location 220N. 1451-.
Rcmcdia! activities by Creative Pollution Solutions (CPS), a contractor for Texas Instruments,
w%:ere not effective. Furthermore, during these remedial activities, a relatively larger piece of
scrap metal with elevated activity was excavated from the west side of the burial site, adjacent
to the parking area.

SOIL SAMPLING

Ten soil samples were collected from the bottom of the excavated area and six samples were
collected from the overburden piles. ESSAP has analyzed all samples by gamma spectrometry.
The analytical results are presented in "Table 1, and sample locations are shown in Figure 2. The
total uranium concentrations for samples taken from the overburden piles ranged from 1.5 to 50
pCi/g. The total uranium concentrations for samples taken from the bottom of the excavation

9306140104 930125
CF ADOCK 07000033
C CF

"P. C) OX I 17 O'AK RIflOF Tlr/,il'J~F~hl ;17RW1J.A1I"

P 0 BOX 117 OAK RIDGE TENNESSEE 3783 1 -01: .,a)t Iv



Mr. Roth January 25. 1993

ran,'ed from 3 to 40A) pCig. The sample with a total uranium concentration of 4(X) p(iig ,as
taken at grid coordinIte 185N, 125E. A second sample, taken by the licensee at approximately
the same location, was anal yzed by E-SSAP and contained 85 pCi/g of total uraniuii.

The so•i concentration guideline, for enriched uranium, is 30 pCi/g. lThe total uranilum
con.entration at a number Of locations in the excavated ar,.t exceeds this limit. l'urthermore,
ba.sed on the surve%, findings, it is ESSA.Ps opinion thal the full extent of the burial site,
iirti,.larly1 on the %Cest side. ladjacent to ,Building 11 parking area, has not been determined.

If there are an\ questions or vou need additional information, please do not hesitale to conlact
mc .-i t,15) 57>-3355 or Michele Landis at. (015) 576-2908.

:mm Jaberaitoansari
I'i0;,:0t Icader
Lnvironnwenta! Su,\.ey and

.Ni•c A.-essemen Program

..\J :tnikp

Ck: J Parrott. NRC 0113
1). F ,tn k ,N ("E

T. Mo. NR(' 6H3
J...SwfffIF. Brown, NRC/6H3
J. Kinneman. NRC.:Region I

NR(;PMDIA, 61E6
J. lirger, ORISE-/.ESSAP
M Landis, ORISF./SSAP
1:lei 2 05



TABLE 1
URANIUM CONCENTRATIONS IN SOIL SAMPLES

TEXAS INSTRUMENTS, INC.
ATTLEBORO, MASSACHUSETTS

Uranium Concentrations'

Sample LocationU-238 Total Uraniumn

Excavated Area,

r 2(N. 16SE 0.7 + 0.1 10.5 ±) 2,2 27

185N, 125_. Sample 1 15.1 + 2.0 48.5 + 7.2 400

185N, 1251.E, Sample 2' 1.7 + 0.3 45.7 + 6.7 85

185N, 1501- 0,2 + 0.1 5.3 + 1.3 10

180N. 130, 1.9 + 0.3 30.0 + 4.5 74

, 17N. I'-)0E 0.1 + 0.1 0.5 + 0.6 2.8

165N 1251. 0.3 + 0.1 3.7 + 1. 2 11

I ,o0N. 35E 1.3 3 0.1 54.3 + 2.2 84

100N. 130E 2.1 + 0.3 89 + 13 140

155N. 115M.: 0.1 + 0.1 1.2 + 0.7 3.5

I 50N, 1391: 0.6 + 0.1 56.1 + 2.4 70

Oerburden Piles'

2 30N. 1551- 1.0 + 0.2 27.1 + 4.2 50

220N. 1551: 0.2 + 0.1 4.4 + 1.1 9.0

220N. 1401: 0.9 + 0.2 15.9 + 2.6 37

,ION, 1451- 0.1 + 0.1 0.8 + 0.7 1.5

0:11I, Sample t 1.I ±4- 0.2 24.5 + 4.0 50

-1, Sample 2 1.0 + 0.2 16.8 + 2.8 40

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.

See Figure 2.
• • This sample was provided to ESSAP by the licensee.

Fixact locations for soil samples from the overburden piles are not indicated on Figure
Approximate grid coordinates or a general description is provided.

"Backfill Pile I" (B-PI) is located to the west of the excavated area across from the
parking area. Samples I and 2 were taken from the southwest and northeast corner of
BTI , respectively.



TO BUILDING 12
195E -

190

185

180

MECHANICS
.. ..... BUILDINGI.]__ TO 

BUIDING 

I

175

170

165

160

155

150

145

140

1,35

130

125

120

115

110

i05

. -COOLING

-- TOWER

r f r

• ..-.- •.•,, ,,, ,., • ..I •.-.• z

I2 10 D . --- 00 1- 5 190 185O 1...0 155 ..50 145 140 135--
220 2-15 210 205 200 195 190 185 180 175 170 165 160 155 150 145 140 135 1 30N

PARKING AREA

TO BUILDING 1 1

MEASUREMENT LOCATIONS

S•AREAS OF ELEVATED
DIRECT RADIATION

E WATER

--- *-•-------•- FENCE

.. X CAVAFED AREA
BOUNDARY

FEET0 60

0 20
METERS

_________ - A ~ --

FIGURE 1: Plot Plan of the Burial Site - Areas of Elevated Direct Radiation



195E

190

185

180

175

170

i

TO BUILDING 12

4
MECHANICS

BUILDING

I

165

160

1511)

140

135

30S

rcc~z~~c~i

c~w~___

COOLING

TOWER

]
1115

110

105 ........... pw,

1 G .........

220 215 210 205 200 195 190 185 180 175 170 165 160

PARKING AREA

155 150 145 140 135 130N

TO BUILDING I 1

SAMPL!NG LOCATIONS

N SURFACE SOIL

E] SURFACE SOIL
EXCEEDS GUIDELINES

WATER

X x * FENCE

EXCAVATED AREA
BOUNDARY

FEET
0 60

0 20
METERS

FIGURE 2: Plot Plan of the Burial Site - Surface Soil Sampling Locations



Docket M). ')"0- ý3

Mr. Fran.k J. Veale. Jr.
,N~lanage. Lr, irn,,ir uen, td I.:ng~iineerrgt.,

Nicial. anid (Cntrols Group
!'-XAs Inst; UM~Cnl.S, IDnc rjxratefd

.34 1orct Strvet

.\ti lei.•r , N'1MAachuselt't (i2.(03

I)c.ir Mr \"talv

.A\il ,iiitliiiicti.I fletV ilusp:'i) Iio l! of hik Silc remeidlut )fl ac.! itits at von r IIacilitv was condulcteCId

bi- ,ir. Roih on Jul'e 2. N43.. 'lhe Iln CiOII lncii']nes wcrurc discussed with Vou. Mr. Sclitiele,
,nlj i.iCI'crs wt vour taff o)nl Junet'.. 109.1.

th d'i e<t ic'V ucwe.d durinng the inspctbon w.AS iumportan It, publo tichelih arid i isafety an(I sI
d hsu.sed i hec ui( sce in s.A i ctif n ;Lrx'rt . I his area involved site rei.ediation activ itic amlr

:lic'.d Ow cti' nilduci ot . a cont•iiriliikrr suirvev by tile inrlsp.ctor.

Ai NWR (lkO.Cird tloprations it the facility have been term'i lcii t tith ittc except ion of

irit HI slil~ iii • ru litn d.cc.'lidinlni i( ivi ics - ircliniTnary results of the s lrVC s cOidulcted

Oic nil:pcL.ltr dt•niirn this Inrpection in.diatcdl that you have copllf)Ited L-leanilup (tf th'..
C 0.'iilcd ill-ed ot he lhic ir Iuriil si !1t in an appropriate milnner. Within the scoixpc oit this
n .l ~i.i t2 Hll .u ,, :',n~ccrn: or vuok01i!i•,s W rcguatlrrv rc(tluiremnetw, A,,erc idenlifiled.

,rc ;i.c he to I t.r ,'.- r.LqtirCed Your cxq.pration w ttb us ish ,recialcd

Sn ,,cI%.

Original Signed By;
ames H. Joyner

JLimics H. Joyter. (Chief
lacilituf.es Ra(diological Saifty

arid. Safeguards iranicil
ivi u•oll of Ra llia-iilin ,a;fetvl

01 1 1 '1 A 1.. k :.(" J R I 'O Y (';'tIV ) t.IR .Ik Jurne M. 19i)r V.
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August 17, 1993

Mr. Jerome Roth
Region I
U. S. Nuclear Regulatory Commission ....

475 Allendale Road
King of Prussia, PA 19406 Jr

Subject: RESU..TS OFSOIL SAMPLE ANALYSIS, TEXAS INSTRUMENTS. IN(.
ATTLEBORO, MASSACHUSE'TS

Dear Mr. Roth:

The Environmental Survey and Site Assessment Program (FSSAP) of the Oak Ridge Institute for
Science and Education (ORISE) has completed the analysis of four soil samples which y,".i
recentily provided to us. The samples were analyzed by gamma spectrometry. The total uranium
concenirations ranged from 5.8 to 38 pCi/g. The only sample exceeding the 30 pCi/g guideline
was the sampkc taken at grid coordinates 177.5 N, 122 [E.

If there are. any questions or you need additional infonnation, please do not hesitate to contact me at
615.) 576-3355 or Niichele Landis (615) 576-2908.

Sincerely,

Armin J. ,&nsari. PhD
Project Leader
Environmental Survey and

Site Assessment Program

..)"

AJA: mp

cc: J. Parrott, NRC/6H3
T. •vu INR'<i.li-13 "-,

D. Tiktinsky, NRC/6E6
J. Kinneman, NRC/Region I
NRC/PM[A, 6E6
J. Berger, ORISE/ESSAP
M. L.andis. ORISE/ESSAP
File/205

9310060063 930617
CF ADOCK 0700003I

CF:
P 0 BO)X 1) 7. OAK RIDGE. TENNEUEt 2170331 0~117



TABLE 1
URANIUM CONCENTRATIONS IN SOIL SAMPLES

TEXAS INSTRUMENTS, INC.
ATTLEBORO, MASSACHUSETTS

Uranium Concentrations b

Sample Location U-235 U-238 Total Uranium c

185 N. 157 E 0.4 ± 0.1 5.1 ± 1.2 14

182 N, 132 E 0.6 ± 0.1 11.1 ± 1.2 25

162 N, 130 E 0.2 ± 0.1 1.2 ± 1.0 5.8

177.5 N. 122 E 0.8 ±- 0.1 19.2 ±2.3 38

a

0

c

Samples were provided to ESSAP by the NRC
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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December 1, 1993

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

SUBJECT: COMMENTS ON THE FINAL REPORT: "REMEDIATION OF TIlE
FORMIER RADIOACTIVE WASTE BURIAL SITE" AT TEXAS
INSTRUMENT INCORPORATED, ATTLEBORO, MASSACHUSETTS.
IDocket 070-000331

[)car Mr. Roberts:

The [Environmental Survey and Site Assessment Program (ESSAP) of the Oak Ridge Institute
fOr Science and EIducation (ORISFE) has reviewed the subject document. The attached comments
arte offcred for iour consideration.

if there are any questions regarding thv:;e comments. please direct them to me at (615) 576-3355
or itichele Landis at (615) 576-2908.

Sincerek,

'.//
Armin J. •nsari
Project leadcr
iLnironnwnrtl Sur%,e and

Ic A s 1ýhmenr Proelram

A J A*

c J. Parrott, NRCiNMSS, 1t-13
T. Mft. NReoNMr,& 6113
D). lIiktinsky, NR(",NMSS
J. Kinneman, NRC`Region I
M. Landis. ()RISF-
J. B1rver, (ORISE
PNII)A, 016.'
I~dle #205

1215021,,5 93Q1201
*WIADOCK 07000033

CF.

F-11 Eý
/

-~ A.'-i 'I



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 in
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 in 2 should be 100 m'.

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 uR/h above background.

Specific Comments

I . Figure 5..1. 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. ,\npendix C, Attachment , Gross Alpha Screening Data. Column headings "NCI",
..NC2", 1"(Cl", and "-C2" 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 [)). These diagrams are not included.

4. Appendix I). Bore hole sampling locations and drilling logs are provided in
Attachments I and 2. However, it appears that the information presented here can not
he cross referenced to the alpha screening data in Appendix C, by either the sample ID
number or the sampling hoiation 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 In area. Was any soil sample
analysis performed in this area?

6, Appendix F.. Table 5. "RlF.F" is not defiined.



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 jR/h limit.

8. Appendix F, Section 3.0. Please indicate the name of the laboratory at which the
groundwater samples were analyzed.



( ) i~ I~ ,- I1

\i ,1 11 11( 1 .
II.N: I RI. NIF 's I

111. '11. X;xs
K Ilf 1-11 1% 11 1 1 RI \I ,I I I A I'l ITBOR(Y

I Oimck; ( o7o 11j)IJ3.;

* ,.. 4.4 ,,,: • ..

I',

is\

I /
/ /

/

4 1 '.~

.~ *~.

L ~ N4VNM~ 4L4~

I r

4 *1 ( 'A

I *~ ''r ( )

) I

If 4j ~ /~j j ~~I' 4' *i I ~
PrIf Ar~fl~. is.. ~ 700002J:.1

Al '.'~

• f't'



I tk till. it1A k\ Is I R1 \I \ P.,i

ills( )k1. ' \L M1 ! R I ,1I SHItS
1 1 1.1.14I )V(), ' 'Ni I 1! .I1• I 1. 11

I; ~',¶J *. ~. c:c't'. c~

cc'' .\ikc . . 'I

* .... :

ci~ I)' I

r *~. 
. (c~ I

I I ''

"xl'.

I I '~~I

I c I

II,..xc I

I c ij

I-,

* ,~ . I U I. I

YVIdc

I ~

I. r I

DP ACc 
.i-* K~c 10C

p DR 
'.~'



~ V

I I V

'i ii' 1



I I,,



.. :. .. jj lý :: ! i ; , .. , , hI r

f .i l. I. 1 d,t ) ,' lt ! .- !Ik HI

k

- I ['I. k

i ý

<*1 iii I

I F t

i psi v W~aw(AN .5zoo" A

. 1 ý .

; '..Ii" ,, - .v I , .. 'i:ý '.1%1. .'i;.':I ".4 :i



T ' ANA IA Y1ids AN) D DA I A IN iSTRPM). I A I H )N,

A ~ ~ h xO :. vii rf~redL w aI. Ah kt cv11C ~ ill bc

; N 1 c; tUC.;i mah fu ~ orLtIC

Itt





k I If I(~ \' I

.0;. i
..

''I. -~ j ~A1

I",..,

I I



AIr I I<\ l l-(P\ siJ\

(P~l .'ýIVIV.V

I,.

I ...
1 *.i.*'

-. r. ~

iilll ,• II

~, *I~''.~



''II .'

: ,, . ,', . . :.' + : ,,' +,,; ],', . ': " +: . j: ,, ,:Yb, /! ;',V\ 1¼ ! A•, t i ] i' d !( ' fl,: inr itt PC(' n

I~~~~~/ 
Ih* 

:ol 
A I III.Ie i .t iuc (U AI'

.,. :, . , . , , . - , :, ," : ..": . , ,." . ' : J '. u i' 1:f f]z(" ,\ t VCV , I/ij.\

: ', ... ,. , , *. :,;- ' .::, '., . ',: ' ,, .' 1 ', ,'. :" , ¼.: ,3:.,' l. ¼!,ti, it N i '.•it, " A 11q/i'r '' & htl c. . f; f'/t It~i'(

.. ..,, ,,: , ,, ..- /2,,,, ,. . .* .. . • .Th ..;, , r,'..-. (JI, ,•i, r to .jil i . vtt th 1/It' :.\ •(. :,u'

!i r , ý ip , .: :.' ! ý I - .- , w ; ; .i %- 0 , : , -a : I







I . I I t S \ . '\ I I 'iI I

.: '.. ..........•. . . .

,' t' II" i i '

- . : • . , , : : , : : . , . ; :. .. : • • , , :, : , ' , . :. , ,. .: .. . .. . . . •" : • ! , . ..

2,'

I ,•;"

9A
jClo. K 01,

p DR

.. .. ... . .. . . ... *...I

.; ý A ; j : .1 ; . ; : % ! - ý : ; .%; m, ;,. , ý V ,



LI

- ~ ,r ~

I I

si i~



~s. I I I~ Ii

xii I



: a!,; : ý ... I r,[ '!

,: j TRio, ~ t*.i 11h~ I

.4. 1; 1 4

I I

.. , : I . " ý, I l 1 1 ; %., Ij , i. ,

. I. .. +

.. .. + , .,,1. .. . .
'• . i+ • . , :" i + , ' , .' 2 ::4 .!i , i • , . *1' 4"

i j '

* Ii' .;

~it l!i~:

N r. ~ ~

v* ~

.. *It~4'j. *j Pt .1

Ii

* 4 I *,.i,~
*',,.

: -. .ý i , , , , : . % I , . , - 4 : : .I f , - 1 ! i . , ý .4 : i



S% TV I Ft t NA IS AA !sI. AND) 1110 1 A Nif RPHI I \I If IN

.4~~W W A~.V'' cV~lU-v1 i~LSAP'hmin'ft~) d' N fo! ~ioaltsl

)f. tV~i icac M fy

114 WA R R. ( dd N I j'tl(P'.) 911 .1

I ! !,j

; ." a.! 0 i, j!.:. A :





,,I 1 1.1?1 \ f. f ..,

I .

'~! 1.~
I *~

' • ":' : ' . It . .



1(1 1 1"'( MI(\ NI IIL( I S\IAA

I .

Ii

II ~SI .

•I• i•JI• ILII Ii Ill iI ! I • i



-. .~".'. .. Y.

* . . . . .. , . .U .. ' '#. I. '* •/ .

:..1

,II .. i' . . ; ' e " . • • ,, ' ,. ,- .. 'i" *. F p, , .i ll " t" '' t i t

.. T .... ,'.!. 
1
Uw' { ( .Ui/ .'rn;,i.i t'. ,• i /u li JJI

.. .. , ; ,. , ;,,, ,-, ,., . •,;. ;. 4 f ,' ,•,½ , I,,.:: . ,';..,.Ir i . ' ',• .,fi ,tt wii vu : ,fl,' ,.VKl ( .x t'

... 
A•h M ,W 

A A'. Q 
.''



(.) R. I

January 14, 1994

Mark (C. Roberts
U.S. Nuclear Regulatury (Commission
Region 1
475 Allendale Road
King of Prussia, PA 19,100

S L;B, IE CT: i)RA UT I{EPORT-- CON FIRMATORY SURVEY OF
INSTRUMENTS, INC. FORMER BURIAL SITE,
M ASS\CH IUSIETTS D()OC K ECT 070-000331

TIHE TEXAS
ATTLEBORO,

D~ear Mr. Roberls:

L..,ncl, Ycd are thrc copies of the subject document for
your comments or questions to me at (615) 576-3355

your review and comment. Please direct
or Michele landis at (615) 576-2908.

Sincerely, / LA

Armin J. Ansari, P1h.l).
Project Leader
Environmental Survey and

Site Assessment Program

AJA:rde

E:-nclosure

cc: J. Parrott, NRC/NMSS, 6H3
T. Mo, NRC/NMSS,4R4.......
D. Tiktinsky, NRC/NMSS
J. Kinnernan, NRC/Region I
M. Landis, ORISE
J. Berger, ORISE
PMDA, 6E6
File #205

/
/

( I
I

/ (. ~r\ II /t / ...... (//1 ' , .

9402140296 940114
PDR ADOCK 07000033
C PDR

LRT 6i 4'1 iQo,226
ý)r- Rldi a Atscý-:ured 01-tv i.?'el $..,I 11'e o



CONFIRMATORY SURVEY
OF TIlE TEXAS INSTRUMEINTS, INC.
FORMER BURIAL SITE
ATTLEBORO, MASSACHUSETTS
[DOCK E"070-000331

A.J. ANSARI

P rpared fur the
U.S. Nuclear fieuquatory Ccmruisnsion
Ac-gion I Office

9rAK. RIDGI INS1TMLJTJ R'Q Scm s ANpD F-DLJcATIO

V:Environrnental Survey. and StAsessment rga
Eegy/Environmednt Systems Div s iion!



CONFIRNIATORY SURVEY
OF TIlE TEXAS INSTRUMENTS, INC.

F10RMER BURIAL SITE
ATTLEIBORO, MASSACI IUSE'ITS

Preppared by

A. J. Ansari

i".nvironmental Surve and Site Assessment Program
]-nergy/Fnvirotnient System Division

0O,1k Ridge Institute for Science and E-ducation
()ak Ridge, Tenuiessce 37831-0117

Prepared for the

U1.S. Nuclear Regulitory Cormmission
Region I Office

January 1994

[)RAI;l REPORT

This rexort is based on work performed under an Interagency Agreement (NRC Fin. No. A-
9076) between the U.S. Nuclear Regulatory Commission and the U.S. Department of Energy.
Oak Ridge Institute for Science and Education performs complementary work under contract
number DE-AC05-76OR00033 with the U.S. Department of Energy.

This draft report has not been given full review and patent clearance, and the dissemination of
its information is only for official use. No release to the public shall be made without the
approval of the Office of Information Services, Oak Ridge Institute for Science and Education.

hrue Instnjummu. UKc. - Jahunar 14, 1VM. s&ppuc ze ~Ibi(0



CONFIRM ATORY SURVEY
OF TIlE TEXAS INSTRUMENTS, INC.

FORMER BURIAL SITE
ATTILE1BORO, MASSACIIUSE'i-rS

Pre-pared by: ..... ..... .. .. Date:
A. J. Ansari. Project Leader
!lnvirommcntal Survey and Site Assessment Program

Revvlewed by: . . . . . . .. Date:
W. L.. lBeck, Acting L.aboratory Manager
.-tvi ro, mnul *Sur';CV and Site Assessmenit Program

R."v i .e d : . . . . . . . . . . . . . .Date:

M. R. I.zndis, Project MaNlager
k-vi ronmental Survey Xnd Site Assessment Program

Rcviewced bh" .......... .. Date:
A. T. Paync, Quality Assurance Officer
yLavironinncctal Survey and Site Assessment Program

Reviewed by: Date:
J. 1). Bcrger, Program I)irector
[:.nvirortnental Survey and Site Assessment Program

Tc,.as insinunenu tnw - lint~iAll 14. 1941(?



AC(KNOWLEDG ENENTS

The aulhnr would !ikc to acknowledgc the significant contribution:s of the following staff
rFILSAhcr:;:

FELl) STAFF

S.)
I.
S.

L.
E.

Nugent
Payne
Potter

IABORIATFO.RY STA FF

R. D. Condra
J. S. Cox
R. L. Epperson
1, lJ audeman

S. T. Shipley

CLERiAICA STAFF

T. T. Claiborne
1). A. Cox
R. 1). Ellis
K, E. Waters

ILLUSTRATOR

IM. A. Henke
T. D. Herrera

TeLLs fjInvumems.~h Inz. lJiiuarv 14. 1IV s#uPqn4xi~tazebrCjb: I.e.% upý reiwaO ir xJaWmajebur (M



T'ABLE; OF CONT'ENTS

List of Figures ...........

List of Tables ...........

Abbreviations and Acronyms

Introduction and Site Hi;tory

Site I) scription ..........

O bject•i'es .. . . . . .. . . . . ..

D)ocument Revic,. . . ........

Procedures .............

|Eindin.n.s and Results .....

C"oin)paris,'Son of Results with GuidI

S Iumi ary ... . . . .. . . . . .

~lni

PAGE

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. iv. . . . . . . . . . . . . . . . . . . .iii

• ° o , , , , • . • . . . . . .. . . . .. . . . . 2 •

. . .. . . , , , , • • • . . . . . . . . . . . . . . . . . . .°

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 3

cs . .. . . . . . . . . . . . . . . . . . . . . . . . . 5

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6

.~~~~~ ~ ~ .iv ... I..

Referenice's

Appendickes:

Appendix A:

Appendix B:

Appendix C:

Major Instrumentation

S irvey and Analytical Procedures

Guidelines for Residual Concentrations of Thorium and Uranium
Wastes in Soil

fewa Insiu~f~~nimu Inc - Janluary 14*. 19,4L1 enprouixnaazeb.(i h: 1xsup"4rpc)rukiex -in Wattlebor. (A) I



LI1ST OF FIGURES

PA.G E

JR 1'~f. 3

Mcip (it Aftld.dmo, NMaS~S~tc~liusctts---- ocatiun and Plan
of dre: Texas 11nstrumlelnts S 8

Thc Foirmer HBurial Site -- xtent of Excavation .. ....... 9

Thc Formecr Burial Site ----Lxposrire Rate Nteasuremenct L ocations .,. . . 10

The hmrrc r Burial Site -S-ii Samnpl inrg Locations ........... I .. 1

rtjL&t laitnuncto. tiw - .4, IVýýl ii h. %c upa'ersetuiralbr(



LIST OF' 'ABLES

TlABLE-: 1:

TA B - " 2:-

PAGE

L.'.pcsu re RMLc Nlklasurements . 12

UrhanUinm ( oncentratiori in Soll Samples .................... 13

TeiAS Inluxjli.ejg,, lii iassjcli W. 19'.A11 .i~pr t~~5IM co Ulii h Oul



A BB11EV IA'lI(NS AND) ACRONY~MS

AS NI- American Society of Mechanical Engineers
cm centimeter
cm• square centimeter
cpm counts per minute
CPS Creative Pollution Solutions
EM I. En vironmental Measurement Laboratory
EPA Environ mental Protection Agency
..SSAI -1 Environmental Survey and Site Assessment Program

meter
nv square meter
M&C Metals and Controls, Incorporated
NIDA rlinimnunm detectable activity
Nal sodium iodide
N I ST National Institute for Standards Technology
NRC Nuclear Regulatory Commission
GRA I Oak Ridge Associated Universities
O•[SE. Oak Ridge Institute for Science and Education
pCiig picocurie's per gram
PHC Pressurized Ionization Chamber
RSA,1P Radiological Site Assessment Program
TIF Texas Instruments, Incorporated
YRih microroentgen per hour

Te~u Iiutgiiuints. Im. lwn~sry 14, 199- vb1Map;pntxmt~tibr~)iv



CONFIRMATORY SURVEY
O F TI I E TEXAS INSTRUMENTS, INC.

FORMER BURIAL SITE
ATT1iTEYBORO, MASSACHUSETTS

INTROI)UCTION AND SITE HlISTORY

The Texas Instrutmcnts 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

histrumenITI., lncoqrorated ('I). The General Plate Division of M&C began processing nuclear

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

and fuel co•.ionentits and complete reactor fuel cores for the U.S. Navy. Source material license

1).51•9 was issued permitting acquisition and title to not more than 22.7 kg (50 pounds) of

refined :.tourcet material fbr use in the production of uranium foils; additional source material was

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

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

fabrication of tOe fuel coMponents and cores. After the merger in 1959, Texas Instnirments

cOntinucd fmbricating 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 corporatims.

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.

rexas IrnisumncnL, Inc. - IsnuAV 14, 199~.4 bt~prpr~e s~Uc.r(h .'-r$5&P\1CPOFW1C X_ inslistuebor -W I



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 ,Soltitions, 11c. 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.:

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

for Sciei•i and l"ducation (ORISF) performed a confirmatory survey of the excavated area in

l)ecembier of 1992. The results of that survey indicated that the full extent of the burizl site,

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

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

Solul ions, inc. F:olowing those remediations, the licensee completed final survey activities and

hackfilling operations.

The U.S. Nuclear RCeularlory Co(..m;ssion, Region I Office, requested that the Environmental

Survey and Site Assessment Program (ESSAP) of the Oak Ridge Institute for Science and

1:.d'cation (ORISE) perform ,n independhent confirmatory survey of the former burial site. This

report sumiimarizes the procedures aLnd results of that survey.

SITE DESCRIVTION

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 10,00) min. The excavated area at the burial site was approximately 2,500 m' 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.

Te,im Wl~iunrnara w . I J#ntmry 14, 19'9 h, ýc a up I crpiru)tcxinstAatt1chor.001



0. BJECTI VTS

The objectivecs of the Confirmatory process are to provide independent document reviews and

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

radiological survey dawi, relative to estitblished guidelines.

DOCUMENT REVIEW

'1i'h fi ral radiological stat.us report, provided by the Texas Instruments Incorporated, were

reviewed byw ISSAP 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 auc:uracy, conmpleteness, and compliance with applicable NRC guidelines.

PROC EDUR ES

On l.x'cmllhccr 14- aid 15, ),193, 1SSAP perfrnied a confirmatory survey of the former burial

site. The iur, v.Was conducted in accordance with a survey plan which was submitted to and

approved by the NRC, Region I Office.

RE.FERiNCE (;RID

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

which was subsequently used by the licensee.' 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.

TeXAS blAtninical, Inc. , hulaAq 14, 19(.4 3 3 bAenap\tprtiUxrucx insi~atrI~or.001



EX POSUIE, RATE- NEASURKN1ENTS

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

u:sed for comparison.'

Exposure rate meas;urements were performed at I in above the surface at 12 locations, using a

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

SOIL. SAMPL.ING;

The •nalysis reailts of background soil samples, collected during a previous ESSAP survey of

thiis facihicy, were used for conmparison.'

[:ive surla-ce soil samples were obtain.ed at the center of randomly selected grid blocks. In

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

VIM)11 and 05)N, NMOE where the licensee had reported slightly elevated ganinia radiation.'

Sampling locatiions are illustrated in F:igurc 4.

lhirty- sevcn 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 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 water, gas, and compressed air lines.

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

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

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

the parking lot area, the "surface" 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

'TcxsIai uzumnufLI. Inc.. - lanualy 14. 19';4 4h~.prpt~zu.tAjbr()4 h: Wup% rrPoiUktel-ir"llaidebor 00 1



was collected at 135-150 cin. When the depth of a borehole was I II, only two samples were

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

SAMPLE ANALYSIS ANDI)lATA INT'IIRPRiTATION

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

and interpretation. lxposure rates were reported in pR/h. Soil samples were analyzed by

gamma spectrometry. Spectra were reviewed for U-235, U-238, Th-232, 1h-228, and any other

identifiable photopeaks. Soil sample results were reported in units of picocuries per grain
(p.i/g). Additional informatiion concerning major instrumentation, sampling equipment, and

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

g•.defines v.which are provided in Appendix C.

FINI)INGS ANI) RE-SULTS

)C .U NI IT REVIEWV

FSSAP reviewed the licensee's radiological survey data and comments were proN:Ided to the

NR(,S. In I.SSA:\Is opinion, the licensee documents provide an adequate description of the

r-adiological condition of the facility relative to the NRC guidelines for release to unrestricted

SURFAC(E SCANS

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

EXPA SURE RATE MEASUREM ENTS

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

and averged 10 p.R/h.'
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Exposure raies, measured at 12 locations on tile former burial site ranged from 9 to I I p.R/h.

(Table I).

IRAIDIONUCLIDE. CONCE-NTRATI(ONS IN SOIL SA.MIT•S

Toual uranium c'onccntrations in background soil samples, previously dterinined for tills site,

ranged from 1.0 to 2.4 pCi/g.'

Con:celtrations of U -235, U-238, and total uranium in surface soil samples ranlged from <0. I

to 0.4 p)(11g, 0.7 to l0 pCi/g, and 3.0 to 20 pCi/g, respectively. Concentrations of U-235, U-

238, and to~tal trantim in iubsu rfice soil samples ranged from <0. 1 to 0.6 pCi/g, 0.6 to 13

pCl/g, and 2.9 to 27 p1i/g, respectively (Table 2).

COM0PARISON O1" RESUILTS WITH! GUIDEI.INES

The NRCIC guidelifnes for residual conceintrat ions of radionuclides in soil, established for license

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

primary conamminan(t of concern i( this site is enriched uranium.

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

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

At this site, the applicable NRC guideline for exposure rate at I rin above the surface is 10 S.R/h

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

within this limit.

reum. ILIILwucnts. Inc. -Jauatty 14, 1'4M ~~a~~dbt .k~~o (J6
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SUMMARY

D)uring lite period Dvcember 1- and 15, 1993', at the request of the NRC Region I Office, the

Environrntrial Survey and Sile Assessment Program of ORISEI performed a confirmatory survey

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

surf.i'e scans for ga-mma activity, exposure ratle measurements, and soil sampling.

-xpoluirc rateli ,,rc all within the 10 IAR/h above background criterion. The radionuclide

centrCCIations ini suiface and subsurfacc soil samples were less than the applicable guidelines

fIor rClL',ase flr unr.,reicted Usc. Iln I-SSAP's opinion, the licensee documents provide an

-idcqu ite dc:-, r iptt+,l+ 0 tile rodf lh.cical condlition oi the faicility.

'frxa its tnrnwuni Inc . Aiat~ay 14. P1111hAnaprpn~t ns~~cb,.O7 hý "es LAP I r"walk'.1c JJnm0AuJcbijr. ODI
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TABL! I

LX P(.)SURIE• RATE, MEASURENIMENTS
TE'XAS INSTRUMENTS, INC.

)'ORNIER BURIAL SITE
A'I'LE.1i1ORO, MASSACHUSETTS

I.~ocaio&'Exposure Rate at I rnLocationabove the surface (PaR/hi)-

135N, 1 151._ __ __ 9

150.N, 1451.-,___ 9

155N, 90JE ___ 11

160 N, 115~I F____ 9

175N, 135E ___ 9

175N, 1001:~ 1

180)N, 95L F._1 ________

180)N, 125 1 9

195 N, 1151:____1

195N, 1851'. 9

"115 N, 12 5 .i 9

"'?5N, 175F7 ____ 9 ___

Tcxxs Inttrunitents, Inc. - mnusry 14. 191412h.curpftaIxWLalbr.O 12



ABIILE 2

URANIUM CONCENTRATIONS IN SOIl1 SAMPLES
TEXAS INSTRUMENTS, INC.

FORMER BURIAL SITE
ATTLEBORO, MASSACHUSETrS

Uranium Concentrations (pCilg)b
LoL'a ioOl Del)(11 (cln) -- V

U-235 U-238 Total Uc

25 N, 9F., 0-15 0.3 + 0.1 3.2 + 1.2 10

85-100 < 0. 1 0.6 + 1.4 2.9

185-200o 0,2 + 0.1 2.3 ± 1.2 6.9

135N, 115: 0-15 0.2 _ 0.1 ).9 + 1.0 5.5

145N, 1251- 0-15 <0.1 6.0 + 1.7 8.3

85-100 0.2 + 0.1 4.4 + 1.3 9.0

15ON. 1351: 0-15 <(.0.1 2.6 + 1.1 4.9

85-100 0.3 ± 0.1 4.1 + 0.9 11

155N. 90(1 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, 85F.; 0-15 0.1 ± 0.1 !.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, 1351-, 0-15 <0.1 2.0 + 1.5 4.3

85-100 0.3 + 0.1 7.2 + 1.5 14

175N, 1601 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

180N, 95 E 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, I 10E 0-15 0.4 + 0.1 10.4 ± 2.1 20

85-100 0.4 + 0.1 12.7 ± 1.7 22

S135-150 <0.1 2.4 + 1.8 4.7

Tcxss lnstamirits, tnc - Jaiwiry 14, 19-41 13



TABU . 2 (('ortimnied)

UI~N ~h1 ONCENTRATIONS IN SOII, SANMPLE'S
TEXAS INSTRUMENTS, INC.

FORMIER BURIUAL SIT'E
ivrn .F.11011, AIASSACIJ USEI[S

Ut-atihii Concentrations (pUMI/)t
Locafi| oll" IDepthi (cmi)

U-238 Total U"

185N. 1251- (.)i5 <0.1 1.7 + 1.2 4.0

85100) 0.3 + 0.1 4.5 + 1.3 11

185N. 171- 0-15 <0.1 0.7 ± 0.9 3.0

!9{IN, 115 0-15 <0.1 2.4 + 1.5 4.7

85-100 0.5 + 0.1 2.1 + 1.5 14

19{N, 1501 0-15 <0.1 0.8 ± 1.0 3.1

85-100 0.4 + 0.1 6.5 . 1.6 16

185-200 0.6 ± 0.1 10.3 - 1.8 24

1HON, 1751 0-15 0.1 + 0.1 1.5 + 1.0 3.8

095N, 1151' 0-15 0.4 +- 0.1 3.4 ± 1.6 13

1'45N. 141F 0 15 <10.1 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, 185S.F 0-15 <0.1 1.1 + 0.8 3.4

200N, 16011' 0-15 <0.1 1.2 + 1.2 3.5

85--1i0 0.6 + 0.1 13 + 2.0 27

185-2(00 0.5 + 0.1 2.8 + 1.0 14

215N, 125E2 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.
jtUncerjtinties 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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APPINI)IX A

M AJO)R INSTRUM ENTATION

"lTh display of a spCcific product is not to be construed as an cndorsement of the product or its
manu facturer by the authors or their employers.

DIREC'I' RADIATION MEASUREMENT

Lhberlinc Pul.,c R1ateictcr
Model i'RMN-6
( Ibelz liec, Sanwa F:e, Ni)

1 udilum Ratcm eterScatlcr
Model 220()
(I-AKdII Mesuem ntIIn .

Sweewater, TN'X)

Roeuer.-Stokcs IP'ressurized ron (lhamber
Nfodcl RSS- II
(Retier..Stokc.N, Clevelanld, ()If)

Victoreen NJI Scintillation Detector
Model 489-55
3.2 cm x 3.8 cm Crystal
(Vicloreen, Cleveland, Oil)

LA BORAT(IRY ANA"LYTICA L INSTR UME.NTATION

High Purity Fxtended Range Intrinsic Detectors
Model No: ERVDS30-25195
(Tennelec, Oak Ridge, TN)
Used in conjunction with:
Lead Shield Model G-.I1I
(Nuclear Lead, Oak Ridge, TN) and
Multichannel Analyzer
3100 Vax Workstation
(Canberra, Meriden, cT7I)

Tc tam Intinigcjre,,, Inc. , Immaty t 4, I 914A- i apr cr k wtt1lws03A-1 001



Ilugh -I'irity Germanaiurm Detector
Model (.IMX-23 195-S, ,21% I"(ft.
(E&(Wi ORTEiC, Oak 1<idge, TN)
Use~d ini cofljurictiofl with:
Leaid Shield Model G1-16
(Ganmnia Products, Palos HIills, [L) cand
Multichrmnel Analyzer
3100 Vax Work~statioln
(Catnberra , Mecridcn, CT~)

'rexa i1unstrw mi ncnA -n Janiuary 14, 1994A-h:cu rpo1It nia br. iA-2 h: ýc ssapl reptnu ý tex-ins"Webor. 00 1



APPE'N'DJX 11

SUR1~VEY AND) ANALYTICAL PROCEDURES
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APPEI'NlDlX 13

SURNVIF' ANI) ANALY.'TICAI. PRO()CElUIii'.S

SIRV IY l',CI; EI)URlS

Surftce scans for gamma aclivity wCre perftlr ..- ed by passinlg the probes slowly over the surfaice;

the dislance betw-e'n the probe ailnd the surfce was maintain•.d at a ini mum. The scans were

pcri'orimied usiny. Nal di(etcctcis cotiplcd to couiitratc neters with audible indicators. Identification

of clevated Iccls was based oil increases in tihe audible signal from thie recording and/or

Mealsurcements ot gammita emios.ure ratc: were perft irmed at I ni above the surface, using .

pressu. ri/ed i()iti? 1tti ri chaMt 111Cr (IIC).

Approxirnately 1 kgg oi soil was collected at each sample. location. Surface soil samples were

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

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

pl;aced in a plastic bag, sealed, and labeled in accordance with ESSAP survey procedures.

ANALYTICAL PROCEI)URES

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

Te-uu Inummnt, Inci. - JaWAAIy 14, j¶944lihna~rosW ~(a~ii.~B13- h. %essapýrrooluxtex-instýstdcix)r.ooI



beaker was chosen to reproduce the calibrated counting geonmetry. Net makterial weights were

deter' in fed and the sam1plcs counted using intrinsic gerumaium detectors coupled to a pulse

hIight analyzer system, lackground and Compton stripping, peak search, peak iden tification,

1(t concentrat•ion0 calculations were performed using the computer capabilities inherent in the

analyzer system. Energy peaks used for determination of radionuclide- ot concern were:

U 235 0. 180 MeV

Ij - 236 0.(0•3 M 3rnV from h-2.4

I' -22 8 0.583 NIcV from "11-208

'1h-232 ( 0.911 NICV fromn 1 A,.'-228"

"Seculal etquilbritiln ,ssumed.

Sfpectra were a lso reviewcl for o:thr identiliable phOIOl)Caks.

UtN(C",,l'IAINlI'TS ANID D)IAT1IK'IION I.1MIT.S

'VhC un:certaintis as:sociated with the analyticald data presented in 1he tables of this report

represent 1ihe 95V confildence level f ,r that. data b)ased only on counting statistics. Additional

uic'crtltit.%s IYs,.(Wiated with saup )ling and oteasurement procedures, have not been propagated

in to Ohe. d.t piiesCnlled iII this report.

Detection [inlir s, relf'rred to as ai i imum detecalile activity (MDAN), were based on 2.71 plus

4.66 times the standard deviailon 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 vairiations in background levels, measurement efficiencies, and contributions

from other radionuclide.s in samples, the detection limits differ from sample to sample and

instrument to instrument.

CALIBRATION AND QUAI TY ASSURANCE

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

to NIST, when such standards/sources were available. In cases where they were not. available,

Tei~as Insintr~icau, lInc - am~LorY 14, 191A126 ~p~e~a~ u~nerr(~B -'-'



standards of an 'ndw sry rcco,,nicd organiza iim were used, (t'al"iraion of pressu rzed
iou iiatuor:n c ~u-lrst r s 1'vri- pior rwdl by the unanllti :tc u rer.

Analytical and fi,tcd survcy actIv itIcs werc COIRILuc(ed in accordance with procedures from the

following ISSSAP docu•icn.':

* ."Survey I•c•cedurcs, MNau;il, Rcvion 7
* I ~hrab t~ 'ry l'r,',.:d Lires N-ari ..iat, Re,.isionw 7
* Lua lit v A s ourance M miiutal, Revision 6

'The procedures contaiiied in these ma;nualls were dcvclopcd it.) meet the requirements of DOI"

()rdcr 5 71)Q.6C and ASMFI. NQA-[ for Quality Assurance and contain measures to assess

proce:s.sc. during their perf: rormance.

Daily inwtrumen, t back-,round and check-source measurements to confirm that

equtipmenl operation is within acceptable statistical fluctuations.

* lParticipa1tion in FAI. and EMI. laboratory Quality Assurance Programs.

* Training and certification of all individuals performing procedures.

* Pecriodic internal and extenial audits.

lCul Irsulunicial. III,,. - huluaq 1.1, 1994 B3-3 f33h: '.cam' cla m Ieitk x inilsL'Uecbor .LJ0



APPENDIX C

G UHII).INI-S F()FR RESIDUAL CONCEN°TRATIONS OF
TIHiORIUM AND URANIUM WASTES IN SOIL

Texam Ifistiumestit, We - lanitary 14, P1)94 h cspirp~~ezis~IJbz.h. " esupkirix III 3,*x inst ka cuebol. 001



(;iiid(*lifieus for RCesidual (;onenltriattions oIl Thoriuim
am]I 1IIl, iiiii WaIst(es if] Soil

(in ( ichdw r 23, l1l98, tl)h Nucla; Rlciiltury (.0Tll mi mi'.iln published in thc ['ederal reg istcr a nlotice

of l r;tijh l eh-k.ili il l.' oitioinl HI "Dl)i Sposal or O)i..te S toragc of Thurium uand I rani urnl Wastcs from IP.ast

( cri. :;." lhis ,docul ,int est.Iblish,,d ,,uidelincs for conc.ntrations of uranium and thorium in soil

tm.,[ ,,,ill him a i m umilm •Tai•min rec••.-eivd pthe lic under various conditions of future land usa•ae.

Niix imu Con.centrat ions (,)(Tg)

N \l cria l 'i for va1ri (os oipitios

,,~II . . . .... II) 0I
N.u;!urall 'Illli '-lun Fhl -2.Q +t" . '228 11... I f. • 5)00
'v~ih datti,,l 'e:,i prt..c 'r~ juilk in

'.,tltild"', ! U i ie 1r -.2 8 U 2I ',-11 1 -10 2)

I )Oe plcd I! ralnllu
S•liuhlc .'. 11(.l .- I ,00()(
I S:olulble 35 0(.0 - 1 3,00()0

I ~nrichk.d I Ilnirt~lna

Solubl' .30 100 - I .0(X)
Insoluble 30 250 -- 2,500

TRrsc'd on EPA cleanup slandairds which liinit radialtion to I mradlyr to lung and 3 mrad/yr to bone from.ingestion and inhalation and 10 ;L(1R/h labove background fro
iii direct external cxposure.
"Based on limiting individual lose to 170 7)rem/yr.
1,ased Oil limiting equivatlent exposu¢r to 0.02 working level or less.
"lbsed on limiting individual dcose to 50W mnrem/yr and in case of natural uranium, limiti•g exposure
to 0.02 . wo)rking level or less.

Ifla hIM111surnti. irs, .j; JaIIm* 14. 1 7 IITt.~t~r xj~lk.r1)C,- I
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AS MFII American Society of Mechanical Engineers
cm centimeter

cr&' square centimeter
cp1ll counts per minute
CPS Creative Pollution Solutions

-1,M I. Environmental Measurement Laboratory
EPA Environmental Protection Agency
F.SSA A-1 Environmental Survey and Site Assessment Program
I11 meter

square meter
N & (.7 Metals and Controls, Incorporated
N, IDA minimum detectable activity
NaI sodium iodide
NI ST National Institute for Standards Technology
NRC Nuclear Regulatory Commission
(0R A U. Oak Ridge Associated Universities
ORISE Oak Ridge Institute for Science and Education
p i/g picocurie's per gram
1(1C Pressurized Ionization Chamber
RSAP Radiological Site Assessment Program
T'I Texas Instruments, Incorporated
Y Rih microroentgen per hour
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CONFIRMATORY SURVEY
OF TI!E TEXAS INSTRUMENTS, INC.

FOIRMIER BURIAL SITE
ATTIEBORO, MASSACHUSET'TS

INTRODUCTION AND SITE HISTORY

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

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

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

materials in 1952, and betw.een 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

1)519 was issued permitting acquisition and title to not more than 22.7 kg (50 pounds) of

refined :-ourcc material for use in the production of uranlium foils; additional source material was

!cquire .11d dusd unader contract with the U.S. Government. Special nuclear materials license

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

fabricatinl of thie fuel Components and cores. After the merger in 1959, Texas Instnrments

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

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

various corporatiOTNs.

A 19,4 Texas Instruments health and safety manual suttes that uranium- and

thoriun-con tamina ted 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 decontamninated and released for unrestricted use by the Nuclear Regulatory

Commission (NRC) in 1983.
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The Radiological Site Asscssment Program (RSAP) of the Oak Ridge Associated Universities

(ORA.) conducted a radiological survey of portions of the facility's outdoor areas during April

and May, 1984. TFihe 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. T'he licensee submitted a post-excavation radiological survey report to the NRC in

November of 1992.2

The lEnvironmental Survey and Site Assessment Program (E-SSAP) of the Oak Ridge Institute

for Science arnd lkducationl (ORISL:) performed a confirmatory survey of the excavated area in

l)ccembcr of 19)92. The results of that survey indicated that the full extent of the buriL1 site,

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

Sutbsequently, furthcr remediationi of the former burial site was performed by Creative Pollution

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

hIckfilling operations.,

The U.S. Nuclear RCt.,ulaory (7ornmn.ssion, Region I Office, requested that the Environmental

Survey and Site Assessment Prograin (ESSAP) of the Oak Ridge Institute for Science and

t-ducatin (ORISE) perform an indet ,'nh'drnt confirmatory survey of the former burial site. This

repor summlaries the procedures and results of that survey.

SITE_ DESCRIP'ION

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 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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OB.JECTIVE IS

The objectivc., 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 dati, relative to established guidelines.

DOCUNENT REVIEW

Th1e final radiological status report, provided by the Texas Instruments Incorporated, were

reviewed li I"SSAl:) as part of the conftirnatory activities.' Analytical procedures and methods

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

reviewed for Wccuracy, complcteness, and compliance with applicable NRC guidelines.

IROC EL)UR ES

()n l)ect.m~cr 1-4 ;iA 15, 1993, PSSA pertormed a confiratory survey of the former burial

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

alpproved hy the NRC, Region I Office.)

REFERI-.NCE GRID

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

which was subsequently used by the licensee.-?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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EX POS URE R ATE ME AS hRFINI ENTS

B3ackground exposure raies, determined during a previous ISSAP sur'ey of this facility, were

wsed for comparison.

Exposure rate meaw;uremcnts were performed at I ni above the surface at 12 locations, using a

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

SOIl. SAMPIANG

The analysis ri'.-,ults of background soil samples, collected during a previous ESSAP survey of

this tLIcility, were used for comparisorn.

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

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

1701.1, and 1V)5N, 10,' where the licensee had reported slightly elevated gamma radiation.'

Sampling locationCs are illustrated in Figure 4.

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

around the formner 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,

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

boreholcs 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 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
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was collected at 135-150 cin. When the depth of a borehole was I m, only two samples were

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

SAMPLE, ANALYSIS AND i)ATA IN'['PRI!1TATION

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

and interpretation. Ixposure rates were reported in pR/h. Soil samples were analyzed by

gamma spectrometry. Spectra were reviewed for U-235, U-238, 'rh-232, Th-228, and any other
idenifi-ablc photopeaks. Soil sample results were reported in units of picocuries per gram

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

;malytical pro.cexdurcs is provided in Appendices A and B. Results were compared to NRC

guldelines w.-hich are provided in Appendix C.

FINI)INGS AND) R-.SUITS

!)O C U I [NiT R .VI EL

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

NRC.) In ESSAII's opinion, the licensee documents provide an adequ;ate description of the

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

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 pR/h

and averaged 10 ARAh.'
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Exposure rates, measured at 12 locations on the former burial site ranged from 9 to II ,R/h.

(Table 1).

RAI)IONUCIAI)E (()NCi.NTRATI)NS IN SOIL SAMPLI'S

Totil uraniium Cconcentrations in background soil samples, previously determined for this site,

ranged from 1 .0 to 2.4 pCi/g.'

(.:oncetrattions of 11U-235, U.-238, and total uranium in surface soil samples ranged from <0. I

to 0.4 pCi/g, 0.7 to 10 p1(i/g, and 3.0 to 20 pCi/g, respectively. Concentrations of U-235, U-

238, and total tiranunim 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 RESU[.TS WITH GUIDIEI.NES

The NR k guidelines for residual conccntrattions of radionuclides in soil, established for license

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

primary contalininant of concern at this site Is enriched uraniu in.

The soil concentration guideline 1or enriched uranium is 30 pCi/g.' The total uranium

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

At this site, the applicable NRC guideline for exposure rate at I mn above the surface is 10 14R/h

above background, consistent with the Branch Technical Position.7 All exposure rates were

within this limit.
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SUNINIARY

D)uring dhe period D.cember 14. and 15, 1993, at the request of the NRC Region I Office, the

hiivironmental Survey and Site Assessment Program of ORISEI performed a confirmatory survey

of the former burial site at T[exas Instrumni.nts incorporated. The surey activities consisted of

surfa,'e scans for gav ma acti vity exposure rate measurements. and soil sampling.

-xposure rates, were all within the 10 1iR/h above background criterion. The radionuclide

concent1atn'.,ns in surfIacC and subsurface soil samples were less than the applicable guidelines

f0r rccafe fIr u1r.i reStctd use.h In ISSAP's opinion, the licensee documents provide an

Cdequatle dcci iptinm ol hc Irdiological Comndition of the facility.
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HCGURIE 1: ML~p of Attleboro, Massachusetts - Location and
Texas Instruments Site

Plan View of the
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TABI.E I

EXi'()SUREI RA'i'E, MEASUREMENTS
'lEXAS INSTRUMENTS, INC.

FORMER BURIAL SITE
AiiI.E.1ORO, MASSACHUSETTS

---- i Exposure Rate at I rn

.. above the surface (PR/h)

135N, 115E 9

150N, 1451- 9

155N. 901 11

160N, 1151F 9

175N, 1351" F 9

175N, 1600 10

180N, 95 1 1

ISON, 1251- 9

195N 1151:- 10

195N, 185IF 9

215N, 1251. 9

225N, 175 F. 9
'Refer it)Figure 3.
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'T'ABLE 2

URANIUM CONCENTRATIONS IN SOIl, SAMPLIES
TEXAS INSTRUMENTS, INC.

FORiMER BURIAL SITE
ATTLEBORO, MASSACHUSETT'S

l~ict i01' .)eph (iii)I Uraniumn Concent rat ions (p~i/g2Location pth (C)235 U-238 Total Uc

1'.5N, F. 0-15 0.3 2 0.1 3.2 + 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, 115k 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

150N. 135E 0-15 <0.1 2.6 + 1.1 4.9

85-100 0.3 ± 0.1 ,4. 1 + 0.9 11

155N. 90k 0-15 <0.1 1.1 ±-1.0 3.4

85-100 <0.1 2.2 + 0.8 4.5

185-2('X) 0.2 . 0.1 3.2 + 1.4 7.8

175N, 851'.. 0-15 0.1 + 0.1 1.5 + 1.0 3.8

85-10(0 <0.1 1.8 + 1.4 4.1

135-105 <0.1 1.6 + 1.3 3.9

175N, 1351, 0-15 <0.1 2.0,+ 1.5 4.3

85-100 0.3 - 0. 1 7.2 ± 1.5 14
175N, 1601 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 4- 0.9 6.4

180N, 95 17 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

I80N, 11Of 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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T'ABL E, 2 ((miol imiled)

URANIN UI CONCENTRATIIONS IN SOIL SAMPLES
TEXAS INSTRUMIENTS, INC.

FORMIER
ATI'IA.110HO,

BURIAL SITE
NIASSACHIUSEITS

Uraiuiiti Coticentratiotis (Pci/)'~
LocalI|iml11 Decpth (cmi) 1* -,

U -2.3 5 U-238 Total U"

185N, 125- (.).15 <0. 1 1.7 + 1.2 4.0

85..100 0.3 + 0.1 4.5 + 1.3 11

185N, 17(0! 0-15 <0.1. 0.7 + 0.9 3.0

-190N, -11 0-15 <0.1 2.4 + 1.5 4.7

85-100 0.5 + 0.1 2.1 + 1.5 14

190N, 15011" 0-15 <0.1 0.8 + 1.0 3.1

85-100 0.4 + 0.1 6.5 + 1.6 16

185-200 0.6 ± 0.1 10.3 + 1.8 24

190N, 175F 0-15 0,1 + 0.1 1.5 ± 1.0 3.8

105N, 115F 0-15 0.4 + 0.1 3.4 + 1.6 13

lQ N, 10- 0 15 <10.1 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, 1851 (1.-15 <0.1 1.1 + 0.8 3.4

20ON, 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.
'Uncerminties represent the 95 % confidence

'Total uranium concentrations are calculated
level based only on counting statistics.
based on a U-234 to U-235 activity ratio of 22:1.
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MIAJOR INSTR'U.INI ENIATION
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APPE~NDI)X A

MAJ(R INS'I'RUUMENTATI)N

The display o' a spccific product is not to be construed as an endorsement of the product or its
mianufacturer by the authors or their employers.

DIR 1:ECT RACI)I,'I)N 1EA SU RV 'I'T

I.. J.. l.k! lt' .r t!:

l-berlinc Pulse RateCinctcr
NModel V'R, -6
WI:iieiiiiie, Smawa l:eN I)

IIudlum Rnatemeter,-Scaler
Model 22")
(J.udluim Measurements, hic.,
SC•.e(twCr, T'X)

Jh.l.u... t',s!. '

Petitcr..Stokcs I'resssuriicd lon (hliaruber
NMd.Icl RSS- I II
l¢.eulr-Srok ., (,leveland, 01.1)

Victoreen Nal Scintillat ion Detector
Model 48)9-55
3.2 cm x 3.8 cm Crvstal
(Victoreen, Cleveland, Oil)

LAABORAT(RY ANAI.YTICAL INSTRUME.NTATION

High Purity lxtended Range Intrinsic Detectors
Model No: E-RVDS30-25195
(Tennelec, Oak Ridge, TN)
Used in conjunction with:
Lead Shield Model G-.11
(Nuclear Lead, Oak Ridge, T'N) and
Multichannel Analyzer
3100 Vax Workstation
(Canberra, Meriden, CT)
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I Iigh-I'urity Gecrmnan I ill Detector
Model (.MX-2319.S-S, 23% Fff,
(EG&(i ORTE'EC, Oak Ridge, TN)
Uised inl conjunIction will)
Lead Shield Model Ci-l)
(Gamman Products, Palos H1ills, II..) a-nd
Muliitichanrnel A nal yzer
3 1(X.) Vax Work statiunl
(Cainberra, Neridcu, C.T )
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APIIIENIIX 1B

SUR FY AN)) ANALYTICAL. PROCEDUIRES
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APAIDII'NX 11

SURVEY AND ANALYTI(CAI, PROCEURIS

SURV ElY 114A).) El)UR '.S

Surface sc.ais for gammna activity were perwrmned by paissing the p)robes slowly over the surface;

Ohe di uII1ce b•ctwcen the probe aid thl surf:ce was mincai •.d at a minimum. The scans were

peri')rIriLe using Nal d(leclCws coupled Io comitrate meters wIth atmdible Indicators, Identi ficalion

Of clevy;atd IevCls was bNised on increases in the audible signal from the recording and/or

indicating instrunicmt.

Mcisuic tuents ol gzammra eN nosu•lr rates were pert •rired at I in above the surface, Usin ug

p)re.s.,urizcd iomi/atinm cha mlbcr 1P1C)

,S!il Sar___ ___

Approximately I 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 cmn),

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

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

ANALYTICAL PROCID)URES

; -a Fn U;itLSnPc Sr!R ou y

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

Te-ut In tnlflhii, Inhc - aijnusty 14. 19"M1- ~arr~n~azms~Nca.OB-1 h. %CISAP11 roofu kit KJAWAIdebor.001



beaker was. choern to reproduce the calibrated counting geometry. Net matorial weights were

determined anid the samples comntcd using, intrinsic germanium detectors coupled to a pulse

height analyzer sy.stcm. Backglround and Compton stripping, peak search, peak identification,

and colncentration calculation.S were performed using the computer capabilities inherent in the

analyzer .Yslem. Lnergy peaiks u.SCd for dctermination of radionuclide- of concern were:

Ut.) 235 0. 1S N MeV

Ii. 23',, 0L063 MeV from '11i-2.14*

lh -228 0.583 NeV from T"-208

')Ih-2.32 3)1l MelV from ,\-228,q
" Seculari el.uq iriirtii .ifatllCtb.

Spc•tra \verac -iko ruviewed foir ti her identillablc phoolpea.ks.

UNCI, A INTl 1.;,- ANI) IDi)1'1I.C!ION IM ITS

The uilceruimiiii ,iC as ociatid wiih the m:111ayuical data presented in Ihc tables of this report

reprqn..I ith' .I., c0nIdtLIt1CC ICVCl 1_0r thi data based only on coumrtin,. statistics, Additional

tiiiceria ties .Jas ocijatekd with sarit ipling and 1nrCa.,surement procediiurcs, have not been propagalled

m tlo t he.data presentled iI this rcport.

Deiectioni hi niiis, referrdcI to as ii nimimiiurn 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 thlie MDA of the measurement procedure, the result was reported as less than

NI DA. B3ecause of variations in background levels, measurement efficiencies, and contributions

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

instruiment to instrument.

CALIBRATION AND QIJALITY ASSURANCE

Calibration of all field and laboratory instrumentation was based on sta-mdards/sources, traceable

to NIST, when such standards/sources were available, In cases where they were not available,

Texas 1nstnizamn , 1w c • mn'urv 14. 19,1 B-2 h \it%41P1,rrp)CWtltlC knzI0Atq rCN )I001



standards of an industry recoggni,.ed organizat i were used. ('alibration of pressurized

ionizatiorn chalu crs wan portl'orined by the inatlatt'.turer.

Analytical and field sturvey acti'Mics wereC cOmductwd in accordance with procedures from the

following IFSSAPI docutnetnt.,

* Survey l'iocedurvs Manttal, Revision 7

* J..aIm)I;tory PrucedtiruS NMan..am, Rcvi.ion 7

* Q)ualitiv Assurance Manual, Rcvision 6

'The procedures contained in these ili;nlls; \vere developed to in¢et the requirements of DOF

Order 5700.6C and ASNME NQA- I fir Qualit, Assurance and contain measures to assess

proccw; d(uring. their perform:mce.

SContrl I)1MCCtluICS illC'lidc:

D)aily instrument backLyround and check-source eoasuirrements to confirm that

equipment operation is within acceptable statistical fluctuations.

• Participation in EI'A and -NI . laboratory Quality Assurance Programs.

* Training. and certification of all inldividuals performing procedures.
* Periodic internal anld exlteria.l audits.
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APPE'NDIX C:

, .il)iDI.INES FA)R RESIDUAL CONCENTRATIONS OF
T'II()RIUJN AND URANIUM WASTES IN SOIL
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(.idcii(C.s for" Rsidljal (.1, CocelrhI tionts j 1of Thorlitiii
aII(II -al.iuit Wastes ill Soil

(n ( )ctolhcr 23. 198 1, thc Nuclear Regulatory (ornmnission published in the l'cdcrid register a flt)tiCc

01 BrlA h elI.ch it:.d ]k'0it iot onll "l)isposal or O)nsite Storage of'lIhorium and I Uraniun Wastes from Past

()pcratui ls:i. " This (loct ,lcuit estahlished gZu dleldinces for concentrations of uranium,1' and thorium in soil,

th8;a wil.l r1 ti1!IXI.I InunI F 'diatIon received by the ptublic under various conditions of futUre land usage.

.- ilmijll Cul ccel} Lll lions (pCi/g)

.\| r for vI ').li-lls options

!" +' 3c 4`+

Natural llmrnum 1"1h.23,2 -t h.- ' .... 22 ) .... 05

wxith l giii-hicrs pres;Cir illd in

,,.' uial I fir iim f t-3n+ U l1 ( 11
N .01.1r"l U NIVIi).111 1.1 !-_-3-- U... .. .-. ) Ili .10. 2001

I ')epl..tod II ran itn Il'

S1111I)lc 35 100 1 o,0o)
I nl•,t lible 35 30. -. 3,000

I l1richCd Ifrani tIf:
S(.)l uhle 30 (.I) - W0(X)
Insoluble 30 250 -- 2,500

'IBLlsed on FPA cle.anup standards which limit radiation to I mradlyr to lung and 3. mrad/yr to bone from
ingestion and inhalation and 10 ,Ribli above background fro

m direct external exposure.
"ILIsed on limiting individual dose to 1-70 mtren/yr.
1Based on limiting equivalent exposure to 0.02 working level or less.
'Based on limiting individual dose to 50W mrem/yr and in case of natural uranium, limitibig exposure
to 0.02 working level or less.
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License No. SNM-23
Docket No. 070-00033
Control No. 118945

Armin Ansari, Pjh.D.
Project Leader
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,
A'IT'LEBORO, MASSACHUSEITS

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 reporl.

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,

Ori 'inal Si.nee 1%

~J&'.n 15. (.•e n

John D. Kinnemian, Chief
Site Deconimissioning 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
Jamnes lkrger, ORISE, FSSAP

~i Y

9402150125 940126 •r!:;,: "' ..

CF ADOCK 07000033
CF



bcc (w/o enclosure):
Region I Docket Room (w/concurrences)

D. Tiktinsky, NMSS .
J. Kinncnian, RI
M. Roberts, RI
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License No. SNM-23
D)ocket No. 070-(X)033
Control No. 118945

M r. David Lederer
Remedial Project Manager
U.S. Environmental Protection Agency, Region I
J.I.K. Federal Building (HRM)
13 ston, Massachusetts 02203

SUIP, FJ.-: MEETING REGARI)ING THE TEXAS INSTRUMENTS., INC. FACILITY -

AITI.E-I3ORO, MASSACHIUSUrS I'S

lDar Mr. I.ederer:

This letter confirms a meeting on March 23, 1994 at the EPA Region I office to discuss the
status of the Texas Instruments, Inc. site in Attleboro, Massachusetts. The purpose of the
Iieeting is to discuss any radiological concerns that you may have regarding the site and the
process that will lead to termination of License No. SNM-23, removal of this site from the
NRC's Site Decommissioning Management Plan (SDMP) list and release of the site for
unrestricted use. We should expect to meet from 2:30 p.m. to approximately 3:30 p.m. NRC
representatives scheduled to attend the meeting are Mark C. Roberts, Senior Health Physicist,
Site D)ecommissioning Section and me; however, C. William Hehl, Director, Division of
Radiation Safety and Safeguards and James H. Joyner, Chief, Facilities Radiological Safety and
Safeguards Branch may accompany us if their schedule permits.

Please contact M. Roberts at (610) 337-5094 should you have any questions concerning this
iIretin~g.

Thank You for your cm.)perati, n in this matter.

Sincerely,

OrItgnal sitwd Bv,

John 1). Kinneman, Chief
Site Decommissioning Section
Division of Radiation Safety

and Safeguards

9,10)32-1(00T'8 '?:403081
P )R ADOCK 07000033
C P DRD C

(7• :iAt. RECORD COPY ',i.',.



US l.PTA, Region I Ir.

kcc:
Region I Docket Room (w/concurren zs)
J. Austin, NMSS
M. Roberts, • I"
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Roberts., ý-ý. CIiI' ' - IVncný.,Ill
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Il)i r M r. I.cdcrcr:

This k lettr coilli ris a mecting on March 23. 1.9.1 at the ITIA Region I office to discuss the

,t.irs i of th" Ie xi.s Instrutiments, inc. site in Altleboro, Massachusetts. The purrx•sc of the
mci.ng is to discuss any radiological concernus that you may have regarding tihe site and the
l11o.wes, that will lead to termination. of ... icerise No. SNNI-23, removal of this site from the
N I(" sSilt' I.).c.OMr MIhsitning Nianagemenw Plan (S )M1') list and release of the si:C for

.,•e'ICtI u,.%. We shouhld cxp'ect to meclt from 2:3() p.m. to approximately 3:30 p.m. NR(.'
'cpf.sciilat vye scir'leduled to alttend the mccuin ir are Mark C. Roberts., Senior Ilealth Physicist,

. Ic I )cco,. l f•u ssion, ing Sect ioi and mc.; ho,.wever-, C. William !Ilehl, D.)irector, I)ivi:Jion oft
,td it loll Sil"elt y and Sdtgafuardt-I!nd Jamies II. JoyllfC, C hief Facilities Radiological Safety and

N.r I tlu, Ian. 'r ch nra y a'ccompalny us it their wchedule x-,rihrmit t.
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February 23, 1994

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

S

SUBJECT: FINAL REPORT-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.

Sincerely.

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

Site Assessment Program

AJA:rde

Enclosure
r-j *J~.
t

cc: i. Parrott, NRC/NMSS, 6H3
-TMU -N~keMSS7.4E47-

D. Tiktinsky, NRC/NMSS
J. Kinneman, NRC/Region I
M. Landis, ORISE
J. Berger, ORISE
PMDA, 6E6
File #205

9404120224 940223
PDR ADOCK 07000033
C PDR ýý5

AN~CJtk~
-. :1,.-! U.' fl~Vt!....... .....
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CONFIRMATORY SURVEY
OF THE TEXAS INSTRUMENTS, INC.

FORMER BURIAL SITE
ATILEBORO, 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 fo: 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 react,,.a. 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 buried on-site in

compliance with IOCFR20.304. Records indicate two known burials of radiozctive, material, one

in 1958 of contaminated ductwork, and one in 1961 of 28.4 mCi 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 decontaminat...d by the licensee and in

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

(NRC).

Texas Inannmhau, loc. - Pebnway 4, 1994



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

Pollutua Solutions, Inc. was contracted by Texs-i Instruments Inc. to initiate remediation

activities. The licensee submiftt 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.4

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 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.

Tcxas Iaummnunw 1n. - PebnAawy 4. 19942 2



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 Incoiporated, 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.5

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 the former burial site (approximately 10,000 inm) were performed using Nal

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

Tczu lanunmia. Inc. - PebnlMV4. 19943 3



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

surrounding that area. Approximately 50% of the rcmaining surface area was also scanned.

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 1 m above the surface at 12 locations, using a

pressurized 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, 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 coordinates 185N,

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

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.

Teu. IaWU laaa. 1Wn. - Pebiumy 4, 19944 4



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 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 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 JR/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.

Tex" ulnumownu, ;iic. .Fobn~y4, 19945 5



EXPOSURE RATE MEASUREMEMNS

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

and averaged 10 IAR/h.1

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

9 to 11 R/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 WITI 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 1 m above the surface is 10 AR/h

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

within this limit.

Tcua tagnaumz, I=c. - Febfnya~ 4. 19946 6



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 MR/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.
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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 MEASUREMENTS
TEXAS INSTRUMENTS, INC.

FORMER BURIAL SITE
ATTLEBRO, MASSACHUSETTS

Location' Exposure Rate at 1 In
,,__ __,_ , above the surface (Ilb)

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
AITLEBORO, MASSACHUSETTS

Uranium Concentrations (pCi/g)b
U-235 U-238 Total UIC

F I C11 I

135N, 95E 0-15 0.3 ± 0.1 3.2 ± 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, llE 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

150N, 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

180N, 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, 1101E 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 INSTRUMENTS, INC.

FORMER BURIAL SITE
ATTLEBORO, MASSACHUSETTS

ocationa )Uranium Concentrations (pCi/g)b

U-235 U-238 Total Ut

185NI 125E 0-15 <0.1 1. /.± 1.2 <4.0

85-100 0.3 ± 0.1 4.5 + 1.3 11

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

190N1 150E 0-15 <0.1 0.8 ± 1.0 <3.1

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

22:'N, 175E 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.
'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 proJuct is not to be construed as an endorsement of the product or its
manufacturer by the authors or their employers.

DIRECT RADIATION MEASUREMENT

lutrmnm, ts

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

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

Detector

Reuter-Stokes Pressurized Ion Chamber
Model RSS-I 1
(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-I I
(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 G-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

SURVEY PROCEDURES

SurfasSeam

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 NaI 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.

ExDosure Rate Measurements

Measurements of gamma exposure rates were performed at I 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, ane 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 IROCEDURES

Gammia mSwimt

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

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

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

height analyzer system. Background and Compton stripping, peak search, peak idenuification,

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

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

U - 235 0.186 MeV

U - 238 0.063 MeV from Th-234"

Th-228 3.583 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
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from other radionuclides in samples, the detection limits differ from sample to sample and

instrument to instrument.

CALIBRATION AND QUALITY ASSURANCE

Ctlibration of all field and laboratory instrumentation was based on standards/suarces, traceable

to NIST, when such standards/sources were available. In cases 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-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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Guidelines for Residual Concentrations of Thorium
and Uranium Wables 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

1" 2b 3Y 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 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.

bBased on limiting individual dose to 170 mrem/yr.
'Based on limiting equivalent exposure to 0.02 working level or less.
dBased 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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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) unWl 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 fo, 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 react,-4,. 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 buried on-site in

compliance with 1OCFR20.304. Records indicate two known burials of radiozctive material, one

in 1958 of contaminated ductwork, and one in 1961 of 28.4 mCi 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 decontaminat,.d by the licensee and in

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

(NRC).
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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

Pollutiua 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. 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 lucated in North Attleboro, approximately

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

between Buildings I1 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 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

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 Incoxporated, 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.'

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 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
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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.

EXPOSURE RATE M[EASUREMENTS

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

used for comparison.'

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

pressurized ionization chamber (PlC). 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, 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 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 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 sample was approximately 30 cm below the surface of

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

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 pR/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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EXPOSURE RATE MEASUREMENTS

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

and averaged 10 IR/h.'

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

9 to 11 &R/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 WITI 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 1 m above the surface is 10 1R/h

above background, consistent with the Branch Technical Position.7 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 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.
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FIGURE 1: Mop of Attleboro, Massachusetts - Location and Plan View of the
Texas Instruments Site
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TABLE I

EXPOSURE RATE MEASUREMENTS
TEXAS INSTRUMENTS, INC.

FORMER BURIAL SITE
ATTLEBORO, MASSACIUSETI'S

Exposure Rate at 1 m

above the surface (jR/h)
135Np 115E ,,9

150N, 145E 9

155N, 90E 11

160N, 115E 9

175N, 135E 9

175N, 160E 10

I8ON, 95E I 1

180N, 125E 9

195N, 115E 10

195N, 185E 9

215N, 125E 9

225N, 175E 9

6Refer to Figure 3.
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TABLE 2

URANIUM CONCENTRATIONS IN SOIL SAMPLES
TEXAS INSTRUMENTS, INC.

FORMER BURIAL SITE
ATILEBORO, MASSACHUSETTS

Uranium Concentrations (pCi/g)b
U-235 U-238 Total LC

135N, 95E 0-15 0.3 ± 0.1 3.2 ± 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, IISE 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

150N, 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 ±51.1 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

180N, 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, I 1OE 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

Tcus Iasuveumm . Im.- - Pabnary 4, 1994 113



TABLE 2 (Continued)

URANIUM CONCENTRATIONS IN SOIL SAMPLES
TEXAS INSTRUMENTS, INC.

FORMER BURIAL SITE
ATTLEBORO, MASSACHUSETTS

Uranium Concentrations (p/)b
U-235 U-238 Total U"C

185N, 125E 0-15 <0.1 1.,/ -1.2 <4.0

85-100 0.3 ± 0.1 4.5 + 1.3 11

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

1_90N. 150E 0-15 <0.1 0.8 ± 1.0 <3.1

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._ 1.4 ± 0.9 <3.7

22'5N, 175E 0-15 <0.1 1 1.6 ± 1.2 <.3.9

'Refer to Figure 4.
bUncertainties represent the 95% confidence level based only on counting statistics.
cTotal 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 projuct is not to be construed as an endorsement of the product or its
manufacturer 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)

Detectors

Reuter-Stokes Pressurized Ion Chamber
Model RSS-1 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- 1
(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 G-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

SURVEY PROCEDURES

SurfacCScans

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.

Exposure Rate Measurements

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

pressurized ionization chamber (PIC).

Approximately I 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, ane 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 IROCEDURES

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

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

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

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 determinatioi. of radionuclides of concern were:

U - 235 0.186 MeV

U - 238 0.063 MeV from Th-234*

Th-228 ).583 MeV from Tl-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
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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/suirces, traceable

to NIST, when such standards/sources were available, hi cases where they were not available,

standards of an industry recognized organization were used. Calibr-ation 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.

* 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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Guidelines for Residual Concentrations of Thorium
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

1l 2h 3Y 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 I mrad/yr to lung and 3 mrad/yr to bone from
ingestion and inhalation and 10 MR/h above background from direct external exposure.

b Based on limiting individual dose to 170 mrem/yr.
'Based on limiting equivalent exposure to 0.02 working level or less.
dBased 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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*Werncr Schuele, Senior Vice Prcsident, Materials & Controls Group and Site Manager.

Texas Instruments, Inc. (TI)
*lFrank Vcale, Manager, Environmental Safety and Health Department, TI
*Michael HIllioll, linvironnmcnUtl Manager, TI

Richard Derby, Hatiardous Waste Coordinator, I1"I
Mark Grinff'On, Icalth Physicist, Creative Pollution Solutlions,Inc. (CPS)
[red McWilliams, Health Physicist, ('PS
John L xeighton, lField Supervisor, Franklin i-nvironnmental

Various memiers of the health physics/rcin,.'diation field staff

*l)Cnoles those present at exit interview.

The Texas Instruments, Inc. ('11) facility is located in Attleboro, Massachusetts, 48
.lomoleters (30 miles) s, .,It of Boston. The site is approximately 40 hectares (100 acres)
with twelve major buildings. Operations with radioactive materials commenced at the
sile in 1952 when the Gent.ral Plate Division of Metals and Controls, Inc. began to
fabricate enriched uranium foils. This company merged with TI in 1957. Texas
Instruments fabricated enriched uranium fuel elements for the U. S. Navy and
oniniercial cuslomers from 1957 through 1983. Remediation and final surveys of

contaminated ixprtio5,s of some of the site bitldings were completed in 1985 and are
documented in various reports.

Scrap material and equipment contaminated with enri, hed uranium were buried in a
disposal area between Buildings I I and 12. This area was the subject J remedi,:',,on and
final surveys which were completed in October 1993. A confirmatory survey in this area
was conducted by tlhe Oak Ridge Institute for Science and F-ducation in December 1993.

During late 1993 and 'nto 1994, the license, perforrmed additional rau -logical surveys
to ensure that all areai, that may have been contaminated with radioactive material in
excess of current criteria for release for unrestricted use were identified. The surveys
identified three areas in the vicinity of Building 5 %kith total uranium concentrations in
the soil in excess of 30 p('i/g. These areas, originally identified as suspect through
interviews with employees and former employees, were apparently former waste
treatment (incineration) and handling areas. According to the licensee's remediation
plan, approximately 275 n' (9,700 ft.) of contaminated soil was scheduled to be removed
from these areas. Based on telephone conversations with the licensee's representatives
following the implementation of the remediation plan, the estimate of the volume of
contaminated soil for disposal was increased to approximately 1,400 m' (50,000 ft') after
identifying additional contamination under an asphalt paved area. The inspection was
performed to review the remediation and survey activities then in progress in the areas
in the vicinity of Building 5.



3

The reniediation project is muanaged by the Environmental Manager. This individual
relmrls to the invironirnenal Safety and Health (I-S&I1) Manager who reports to the Site
Manager. The l-nviroi:mcntal Manager coordinates the activities of the jhcalth physics
contractor, the reiediation contractor and TI personnel as they relate to the remediation
project. The Lnvironmental Manager coni'ucts a weekly project meeting with
representatives from the remediation and health physics contractors and TI representatives
from Security, Communications, Facilities-Utilities and Hazardous Waste Disposal.
Representatives from otler groups are included as necessary. The weekly meeting serves
to schedule and coordinate the activities for the week.

The inspector attended the planning meeting held on May 10, 1994. Items discussed
during this meeting included the schedule for the loading of waste onto trucks, security
requirements for the support of the truck loading operation, additional equipment needs
ard the extension of the size of the current area under remediation.

No safety concerns were identified.

4. Ritd i and__v'Uiation

R;'diological surveys at the suiface of the soil indicated elevated radiation levels in three
areas in the vicinity of Building 5. Soil sampling and analysis confirmed the presence
of" uranium contamination at concentrations as high as 200 - 250 pCi/g (for total
uranium). Tlhe contaminiatcd soil was generally within about 30 centimeters (1 foot) of
the surface; however, contamination was found at a depth of 1.5 to 1.8 meters (5 to 6
feet) in the area nearest Building 5 and at a depth of approximately 60 centimeters (2
feet) in the paved area currently under remediation. These areas are identified as the
Baseline Excavation, Outlying Area #1 and Outlying Area #2 and indicated on the
accompanying map (Attachment 1).

Texas Instruments has completwd remi val of contaminated soil in the Baseline E-xcavation
• "rea and in Outlying Area #1. Result.L of samples taken in the area between the Baseline
Lxcavation area and Outlying Area #1 indicated soil contamination exceeding Lhe
guidelines for rclease for unrestricted use. This area was also remediated and the two
separate areas now forrm one larger excavation. The Environmental Manager stated that
samiples obtained from this area now indicate that concentrations of enriched uranium are
less than the criterion for release for unrestricted use. The area has been backfilled for
safety and drainage purlposes; however, archived soil samples from this area are available
for future analysis.

Outlying Area #2, a paved area for use in the metals reclamation activities conducted in
Building 5, was originally estimated to contain approximately 6,000 ft" of contaminated
soil. Removal of contaminated soil has commenced in this area; however, the size of the
area and the volume of contaminated soil that must be removed has exceeded original
estimates. The original estimate of the volume of contaminated soil was determined from
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borings through Ihf' asphalt, but more extensive contamination has been discovered
following the removal of the asphalt layer. Heavy equipment is used to remove an 8 -
10 centimeter (3 - 4 inch) layer of contaminated .'i which is tl!.kn placed in a staging
area. The soil is then sent through a screening d..vice to remove rocks. The rocks
recovered from this process are surveyed prior to removal to a clean area and are
eventually used to backfill areas where remediation has been completed. The
contaminated soil is placed into large dumpsters or piles for loading into trucks or
railroad cars for disposal. Soil samples are taken after the removal of each soil layer and
analyzed to determine the concentration of total uranium. The removal and survey
process is repeated until the concentrations of uranium in the soil meet the criterion for
release for unrestricted use. Final sampling and analysis is then performed using an
established 20 foot by 20 foot (6.1 meter by 6.1 meter) grid pattern. A composite
obtained from the floor of the excavation is taken and analyzed from each grid square.

0ol May 25, 1994 the inspector returned to the site to review sampling and analysis data
for piortions of Outiying Area #2. Since T1 excavated an area larger than anticipated,
they needed more room to stage contaminated soil and clean rocks and to maneuver
equipmnent to be used for loading railroad cars. The inspector examined the analytical
data from samplc, obtained from the center of Outlying Area #2. The analytical results
from these samples indicated that the uranium concentration met the criterion for release
for unrestricted use. In discussions with the Environmental Manager, the inspector
discussed the NRC's desire to leave excavations open, where possible, for better access
for confirmatory measurements. However, the TI representative stated that in many
caes excavations must be filled prior to the completion of confirmatory measurements.
Since TI nceded to fill at least a portion of the current excavation, the inspector split
samples obtained from the floor of the excavation. Texas Instruments' representatives
confirmed that archived samples would be available from this area for future analysis.
The analysis of the split and archived samples may reduce or eliminate the need to obtain
post-excavation samples by core drilling. The analysis of the' - samples will also serve
to validate the analytical method used by Tl's consultant. This method is discussed in
Section 5 of this report.

The Environmental Manager reported the results of the analysis of the split samples to
the inspector on May 26, 1994. Two of the samples obtained from the floor of the
excavation had total uranium concentrations in excess of the criterion for release for
unrestricted use. An investigation by the Environmental Manager determined that thest
two samples wefe obtained from an area where contaminated soil was staged following
remediation. Not all of the contaminated soil was relocated prior to sampling. These
areas were sche uled for further remediation and resampling.

The licensee's contractor performed a radiological survey on the roof of Building 5. 1lile
licensee reported that all readings were indistinguishable from the instrument background.

No safety concerns were identified.
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5. Analytical Meam.Lre ints and Survey Insr5irentation

Texas lnstruments' consultant, Creative Pollution Solutions, Inc., provides health physics
and radiological analytical services to support the remediation pi oject. Since the
contamination in the soil is uranium of varied enrichments, CPS refined an analytical
method to rapidly and accurately evaluate soil samples for total uranium content. The
method is a gross alpha scintillation analysis using a zinc sulphide (ZnS) wafer coupled
to a photomultiplier tube. A sample can be prepared and counted in less than an hour
and the results compare favorably to those obtained by alpha spectrometry.

Soil samples are initially prepared by removing small rocks from the sample jar and
mixinti the remaining samplL until it is relatively homogenous. Approximately 100
grains of the sample is then (itied in an oven and then sieved. A ZnS wafer is placed in
the bottom of a transparent plastic petri dish and an aliquot of the sample (typically about
20 grams) is added to the petri dish. Sufficient sample is used to provide an infinite
thickness relative to the range of the alpha particles in the sample. The technique is
independent of the sample Volume as long as the minimum thickness is achieved. The
technique has been "calibrated" by correlation to the total uranium activity determined
from alpha spectrometry results. This analysis has a direct correlation to total uranium
concentralion for total uranium concentrations less than approximately a few hundred
pCi/g. A sample count time of ten minutes is typically used to achieve a sensitivity of
less than 5 pCi/g. The inspector split samples with TI for analysis by the Region I
analytical laboratory. Selected samples will also be analyzed by alpha spectrometry by
the NRC"s contractor. The uranium concentration results for these samples will be
reported in subsequent correspondence after completion of the analyses.

No safety concerns were identified.

6. ! mg d n" I_dJ.-LLn.g

Fntry to contaminated or potentially contaminated areas is indicated by appropriate ropes
and signs. An NRC Form-3 was posted in the access trailer.

No safety concerns ,vorcA idemiiied.

7. RdiALin o

IKtlh person entering and exiting the contaminated work area is required to record entry
and exit times on a log sheet. Personal protective equipment consisting of shoe covers
or boots and disposable gloves are required for work in the contaminated work area.
Personnel exiting the contaminated area have been instructed to monitor themselves with
the pancake GM probe and count rate-meter positioned at the exit to the area. Personnel
working in the contaminated work area were observed to be wearing the designated
personnel protective equipment and monitoring for contamination upon exiting.
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The inspector reviewed the Radiological Health and Safety Plan dated April 24, 1994.
Included in this document are characterization data, a training outline, monitoring and
sampling plans and action levels for air sampling, personnel exposure and surface
contamination. The inspector observed that the guidelines for surface contamination were
not the most current guidance from the NRC. The inspector stated that he would send
thie curment guideline to TI as soon as he returned to the office. The I"Avironmental
Manager stated that TIi would incorporate the current guidance into the Radiological
Ilealth and Safety Plan.

No safety concerns were identified.

8. l~itd .Q~ Yii~tLfrimn g riisn. Dn!i sposal

The colltamiIiinated soil removed from the excavations is loaded onto Lrucks for disposal
alt he i'nvirocare facility in (live, Utah. Fktch truck holds a volume of approximately
II -12 II' (15 - 16 yd'). As of May 10, 1994, :ipproximately 150 m3 (200 yd') of
contaminated soil has been shipped for disposal. [he contaminated soil is shipped as
Radioactive Material, Low Specific Activity (LSA), n.o.s., UN2912 in accordance with
U1.S. Departmcnt of Transportation regulations (49 CFR 173.425). The vehicles are
consigned as exclusive use and each vehicle is placarded on four sides. The inspector
examined tile completed shipping papers for shipment No. 0249-01-0066 and six other
shipments that had been sent from the site on May 7, 1994. The records appeared
comtplete and accurate. Since the volume of contaminated soil is larger than the original
estimates, TI representatives slated that future shipments of contaminated soil to the
Envirocare facility will be done via railroad car.

No safety concerns were identified.

9. 11rAi ji _i a__d I ntrL 1 mis -L t rk

Workers involved in tile remediation activities are trained in accordance with section Vi
of the Radiologicid Health and Safety Plan for the project. Topics include contamination
controls, dose control, personnel access and frisking procedures. A log is kept of the
training; but was not examined by the inspector. Specific training was also provided to
workers in the metals reclamation area (Buildkng 5) (tue to their proximity to the
remediation activities. All supervisors at TI were briefed via electronic mail of the
general scope of the remediation project.

No safety concerns were identified.

10. 1½1_Xu yjgw

The results of the inspection were discussed with tile licensee representatives identified
in Section 1.
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*Werner Schucle, Senior Vice President, Materials & Controls Group and Site Manager.

Texas Instruments, Inc. (TI)
*lFrank \'cale, Manmager, i-nvironmental Safety and Health Department, TI

*Michael Jiilliott, linvironmental Manager, Ti
Richard l)erby, H-1amrdous Waste C'oordinator, TI
Mark (riffon, Health Physicist, Creative Pollution Solultions,inc. (CPS)
IFred McWilliams, Health Physicist, CPS
John Leighton, Field Supervisor, IFranklin E-nvironmental

VArious membc)ers of tile health pihysics/rem,.diation field staff

*L)cnoles (tlise present at exit interview.

The Texas Instruments, Inc. (TI) facility is located in Attleboro, Massachusetts, 48
1:ihmelers (30 miles) .h of Boston. The site is approximately 40 hectares (100 acres)
wilh twelve major buildings. Operations with radioactive materials commenced at the
site in 1952 when tile General IIate Division of Metals and Controls, Inc. began to
fabricate enriched uranium folls. This company merged with TI in 1957. Texas
Instruments fabricated enriched uranium fuel elements for the U. S. Navy and
tommercial customers from 19S7 through 1983. Remediation and final surveys of
contaminated portiomas of somne of tile site IAildings were completed in 1985 and are
documented in various reports.

Scrap material and equipment contaminated with enrkihed uranium were buried in a
disposal area between Buildings II and 12. This area was the subject Jf remedi:un,;o and
final surveys which were completed in October 1993. A confirmatory survey in this area
was conducted by the Oak Ridge lnzoitute for Science and E-ducation in December 1993.

During late 19993 and mito 1994, the licensee performed additional rau,-'ogical surveys
to ensure that all arct, that may have been contaminated with radioactive material in
excess of current criteria for release for unrestricted use were identified. The surveys
identified three areas in the vicinity of Building 5 with total uranium concentrations in
the soil in excess of 30 pCi/g. These areas, originally identified as suspect through
interviews with employees and former employees, were apparently former waste
treatment (incineration) and handling areas. According to the licensee's remediation
plan, approximately 275 m' (9,700 ft') of contaminated soil was scheduled to be removed
from these areas. Based on telephone conversations with the liceosee's representatives
following the implementation of the remediation plan, the estimate of the volume of
contaminated soil for disposal was increased to approximately 1,400 m' (50,000 ft') after
identifying additional contamination under an asphalt paved area. The inspection was
performed to review the rernediation and survey activities then in progress in the areas
in the vicinity of Building 5.
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3. Qxiriiuv i a~..Unrd-if 1mitf

Tl'he remediation project is managed by the E-nvironmental Manager. This individual
reports t tihe E-nvironmental Safety and Health (E.S&Ii) Manager who reports to the Site
Manager. The L-nviro.i:lental Manager coordinates the activities of the health physics
contractor, the remediation contractor and TI personnel as they relate to the remediation
project. The Environmental Manager con,'ucts a weekly project meeting with
representatives from the remediation and health physics contractors and TI representatives
from Security, Communications, Facilities-Utilities and Hazardous Waste Disposal.
Representatives from other groups are included as necessary. The weekly meeting serves
to schedule and coordinate the activities for the week.

The inspector attended the planning meeting held on May 10, 1994. Items discussed
during this meeting included the %chedule for the loading of waste onto trucks, security
requirements for the support of the truck loading operation, additional equipment needs
ard the extension of tihe size of the current area under remediation.

No slhcty concerns were identified.

4. YriAd ,ivALurvys, a L ir in. a'u~tiotn

R-idiological surveys at the sm face of the soil indicated elevated radiation levels in three
areas in the vicinity of Building 5. Soil sampling and analysis confirmed the presence
of uranium contamination at concentrations as high as 200 - 250 pCi/g (for total
uranium). The containinatcd soil was generally within aboul 30 centimeters (1 foot) of
the surface; however, contamination was found at a depth of 1.5 to 1.8 meters (5 to 6
feet) in the area nearest Building 5 and at a depth of approximately 60 centimeters (2
feet) in the paved area currently under remediation. These areas are identified as the
Baseline Excavation, (.Outlying Area #1 and Outlying Area #2 and indicated on the
accompanying map (Attachment 1).

Texas Instruments has complleted reino .val of contaminaled soil in the Baseline [Excavation
,rea and ii• Outlying Area # 1. Result., .f samples taken in the area between the Baseline
Excavation area and Outlying Area #1 indicated soil contamination exceeding the
guidelines for relea,;e for unrestricted use. This area was also remediated and the two
separate areas now form one larger excavation. The Environmental Manager stated that
samples obtained from this area now indicate that concentrations of enriched uranium are
less than the criterion for release for unrestricted use. The area has been backfilled for
safety and drainage purlposes; however, archived .soil samples from this area are available
for future analysis.

Outlying Area #2, a paved area for use in the metals reclamation activities conducted in
Building 5, was originally estimated to contain approximately 6,000 ft' of contaminated
soil. Removal of contaminated soil has commenced in this area; however, the size of the
area and the volume of contaminated soil that must be removed has exceeded original
estimates. The original estimate of the volume of contaminated soil was determined from
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borings through thc asphalt, but more extensive contamination has been discovered
following the removal of tile asphalt layer. Heavy equipment is used to remove an 8 -
10 centimeter (3 - 4 inch) layer of' contaminated .:il which is t11.;n placed in a staging
area. The soil is then sent through a screening dL:vice to remove rocks. The rocks
recovered from this process are surveyed prior to removal to a clean area and are
eventually used to backfill areas where reinediation has been completed. The
contaminated soil is placed into large dumpsters or piles for loading into trucks or
railroad cars for disposal. Soil samples are taken after the removal of each soil layer and
analyzed to determine the concentration of total uranium. The removal and survey
process is repeated until the concentrations of uranium in the soil meet the criterion for
release for unrestricted use. Final s.ampling and analysis is then performed using an
established 20 foot by 20 foot (6.1 meter by 6.1 meter) grid pattern. A composite
obtained from the floor of the excavation is taken and analyzed from each grid square.

Oia May 25, 1994 the inspector returned to the site to review sampling and analysis data
for portions of Outiying Area #2. Since TI excavated an area larger than anticipated,
they needed more room to stage contaminated soil and clean rocks and to maneuver
equipilnt to be used for loading railroad cars. The inspector examined the analytical
data from sample.\ obtained from the center of Outlying Area #2. The analytical results
from these samples indicated that the uranium concentration met the criterion for release
for unrestricted use. In discussions with the Environmental Manager, the inspector
discussed the NRC's desire to leave excavations open, where possible, for better access
for confirmatory measurements, However, the TI representative stated that in many
cases excavations must be filled prior to the completion of confirmatory measurements.
Since TI nceded to fill at least a portion of the current excavation, the inspector split
samples obtained from the floor of the excavation. Texas Instniments' representatives
confirmed that archived samples would be available from this area for future analysis.
The analysis of the split and archived samples may reduce or eliminate the need to obtain
post-excavation samples by core drilling. The analysis of the, .samples will also serve
ito validate the analytical method used by Ti's consultant. This method is discussed in
Section 5 of this report.

The Environmental M.anager reported the results of the analysis of the split samples to
the inspector on May 26, 1994. Two of the samples obtained from the floor of the
excavation had total uranium concentrations in excess of the criterion for release for
unrestricted use. An investigation by the Environmental Manager determined that thest
two samples were obtained from an area where contaminated soil was staged following
remediation. Not all of the contaminated soil was relocated prior to sampling. These
areas were sche uled for further remediation and resampling.

The licensee's contractor performed a radiological survey on the roof of Building 5. 1 e
licensee repoirted that all readings were indistinguishable from the instrument background.

No safety concerns were identified.
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5. Axtlytical Mea•t.r~enAr!; and Survey Irm ni

Texas Instruments' consultant, Creative Pollution Solutions, Inc., provides health physics
and radiological analytical services to support the remediation p, ,ject. Since the
contamination in the soil is uranium of varied enrichments, CPS refined an analytical
methoid to rapidly and accurately evaluate soil samples for total uranium content. The
method is a gross alpha scintillation analysis using a zinc sulphide (ZnS) wafer coupled
toi a photomultiplier tube, A sample can be prepared and counted in less than an hour
and the results compare favorably to those obtained by alpha spectrometry.

Soil .amples are initially prepared by removing small rocks from the sample jar and
mixing the remaining saniph until it is relatively homogenous. Approximately 100
grams of the sample is then dried in an oven and then sieved. A ZnS wafer is placed in
the bottom of a iransparent plastic petri dish and an aliquot of the sample (typically about
210 grams) is added to the petri dish. Sufficient sample is used to provide an infinite
thickness relative to the range of the alpha particles in the sample. The technique is
independent of the sample volume as long as the mininium thickness is achieved. The
technique has been "calibrated" by correlation to the total uranium activity determined
from alpha spectrometry results. This analysis has a direct correlation to total uranium
concentration for total uranium concentrations less than approximately a few hundred
pCi/g. A sample count time of ten minutes is typically used to achieve a sensitivity of
less than 5 pCi/g. The inspector split samples with TI for analysis by the Region I
analytical laboratory. Selected samples will also be analyzed by alpha spectrometry by
the NRC's contractor. The uranium concentration results for these samples will be
reported in subsequent correspondence after completion of the analyses.

No safety concerns were identified.

[ntry to contaminated or potentially contaminated areas is indicated by appropriate ropes

and signs. An NRC Forin-3 was posted in the access trailer.

No safety concerns ývoi. idemi fled.

7. RdiQ ~ ~~di

lIach person entering and exiting the contaminated work area is required to record entry
and exit times on a log sheet. Personal protective equipment consisting of shoe covers
or boots and disposable gloves are required for work in the contaminated work area.
P'ersonnel exiting the contaminated area have been instructed to monitor themselves with
the pancake GM probe and count rate-meter positioned at the exit to the area. Personnel
working in the contaminated work area were observed to be wearing the designated
personnel protective equipment and monitoring for contamination upon exiting.
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The inspcclor reviewed tile Radiological Health and Safety Plan dated April 24, 1994.
Included in this document are characterization data, a training outline, monitoring and
samp)lng plans and action levels for air sampling, personnel exposure and surface
conlaminat ioi. The in spector observed that the gulideli nes lor surface con tamination were
not the most current guidance from the NRC. The inspector stated that he would send
the curnent guideline to TI as soon as he returned to the office. The l-nAvironinental
Manager stated that 1il would incorporate the current guidance into the Radiological
tleallh and Safety Plan.

No safety concerns were identified.

The Contaminated soil removed from the excavations is loaded onto trucks for disposal
at (he iEnvirocare fiacility in (live, Utah. Fiach truck holds a voluime of approximately
Il 12 in' (15 - 16 yd'). As of May 10, 1994, -'pproximately 150 1n1 (200 yd') of
contaminated soil has been shipped for disposal. [he contaminated soil is shipped as
Radioactive Material, Low Specific Activity (I.SA), n.o.s., UN2912 in accord-ance with
U.S. Department of Transportation regulations (49 CFR 173.425). The vehicles are
consigned as exclusive use and each vehicle is placarded on four sides. The inspector
examined the completed shipping papers for shipment No. 0249-01-0066 and six other
shipments that had been sent from the site on May 7, 1994. The records appeared
complete and accurate. Since the volume of contaminated soil is larger than the original
estimates, TI representatives slated that future shipments of contaminated soil to the
-nvirocare facility will be done via railroad car.

No safety concerns were identified.

9. 'Thini_0jtn ! I n'm~ rU~1J_" iQJI5.l23 Wo

Workers involved in the reniediation activities are trained in accordance with section VI
of tile Radiological Health and Safety Plan for the project. Topics include contamination
controls, dose control, personnel access and frisking procedures. A log is kept of the
training; but was not examined by the inspector. Specific training was also provided to
workers in the metals reclamation area (Build~ng 5) (fue to their proximity to the
remediation activities. All supervisors at TI were briefed via electronic mail of the
general scope of the remediation project.

No safety concerns were identified.

10. FjJ1mLyj%%

The results of the inspection were discussed with the licensee representatives identified
in Section 1.
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Texas Instruments Incorporated

TEXAS P 0 On% 2964
INSTRUMENTS Aikd'nii, MIA D21203 UtI.

j",l8i ;'3{ 38(J0

December 20, 1994

Mr. Mark Roberts, CHI'
Senior Healdi Physicist
U.S. Nuclear Regulatory Commission
Region I
475 Allendale Road
King of Prussia, PA 1940(

Dear Mark.

As promised, please find( enclosed two copies of the four missing pages rh)m Appendix A of Ti's
Supplement to the 1992 Remediation Plan (l)ccember 1994).

Also, as we discussed on the phone today, following Is the revised draft license amendment that we
are proposing. Our counsel, Maurice Axelrad, re-wrote it based on your previous comnients.
Please review this. hopetlully It will be. of use to you.

Saniple license Coaidition

19. In order io assure that Il's facility and site are decommissioned in accordance with a
decommnissionlng plan approved by dte NRC and the criteria identilied in the Site
I )econumissioning Plan Action Plan of April 16, 1992, TI shall complete such
decommissioning by perlonning radiological surveys and remnediation activities in
accordance with the "Supplement to the 1992 Reniediation Plan" (the Plan Supplement)
submnitted December 1994. At any time that TI determines that a milestone completion date
specified in section 5.1)of the Plan Supplemient is not achievable. TI will nofilty the NRC in
advance and will promptly provide a revised schedule to the NRC. TI's satisfactory
conmpletion ol' the activities described in the Plan Supplement, including such confirmatory
surveys as miay be perOrmend by the NR(C. will enable TI's license to be terminalted and the
facility and site to be releas•d for unrestricted use.

Sincerly,

Mawrials & Controls Group

Michael J. Elliott
Environmiental Manager
Envirounmental, Safe.ty & Health Dept.

Encl. 9501110491 941220
PDR ADOCK 07000033
C PDR

,,, r- -r , , t-, k i n t-) i r, i to t. I Tn



W 1. / ,. 1. 1- A .).

Texas Instruments Incorporated

4 TEXAS
INSTRUMENTS

341 e :!IFI4i.I

01Il11l 'Tfi311011~~l

l)cceiher 19, 1994

SNM No. 23
I)ocket No. 70-33

C(Il-'rTIFfI) MAIL
RIi;,'IRN RECli"il' REQUESTED
Article No. Z 074 994 106

Mr. Mark Roberts, C(ii'
Senior elealth Physicist
U.S. Nuclear Regulatory Commivion
Ieglohn I
475 Allendale Road
King or Prussia. PA 194(g)

Re: Supplement to the 1992 Remedlation Plan

I)ear Mr. Roberts:

As you know, 'rexas Inslrulients Incrxp)raled ('11), Materials & Controls Group has been
decoummissioning ils faciliy and site at Attleboro, MA, in accordance with a decommissioning
plan, Including criteria, previously approved by the NRC.

i~cI.hsed Is a "Supplement to the 1992 Remediation ilan" (Decenhber 1994) (the Supplemmen) that
'Ii has prepared in or(Ier ito t•Ulnient the specilic actions thain 'f is taking to cAmplete the
decommissioning ot the site and facility, and thus achieve termination of Special Nuclear Materials
I .icense No. 23 and release of ite entire facility and site fir unrestriclted use.

We would appreciate the NRC's approval or the Supplement by a license amendment which
reaffirms that salisiactory performance of ihe de-scribhc aclivities will complete the
decommissioning of the facility and site in accordance with criteria identlfied In the Site
D)ecomnmissioning Management Plan Action Plan of April 16, 1992.

Sincerely,

Materials & Controls .Gronql

S

Michael J. Elliolt
I-'nvironnienlal Manager
hinvironmental, Saibty & Ihealth D)ept.

IFncl: "Supplemient ito the 1992 Remnediation Plan" (D)ecember 1994)
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1.0 PURPOSE OF TIHE SUPPLEMENT

Texas Instruments Incorporated, Materials & Controls Group (TI), has been
decommissioning its facility and site at Attleboro, Massachusetts, under Special Nuclear
Material License No. 23 (the License). As described below, these activities have been
conducted in accordance with a decommissioning plan, including criteria, previously
approved by the U.S. Nuclear Regulatory Commission (NRC).

The purpose of this "Supplement to the 1992 Remediation Plan" (the Supplement) is to
document the specific actions that TI is taking to complete the decommissioning of the
facility and site, and thus achieve termination of the License and release of the entire
facility and site for unrestricted use.
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2.0 BACKGROUND

2.1 HISTORICAL OPERATIONS

In 1952, the Atomic Energy Comnission (AEC) engaged Metals & Controls Corporation
to fabricate uranium fuel elements for experimental research reactors. In these early years
between 1952 and 1955, nuclear operations were confined to the "Fissionable and Source
Material" (FSM) Manufacturing Area located in the northern portion of Bldg L (which by
today's nomenclature, corresponds to a portion of Bldg 4), and a rolling mill within Bldg
C, (currently known as Bldg 3).

By 1955, as the nuclear operations expanded, Metals & Controls Corporation formed a
wholly owned subsidiary known as M&C Nuclear. In that same time frame, the AEC
issued Special Nuclear Material License No. 23 for the fabrication and assembly of
uranium fuel elements. Again in 1955, Bldg N (currently known as Bldg 10) was
constructed as a dedicated facility to house the nuclear manufacturing operations.

Throughout its history, M&C Nuclear manufactured fuel assemblies primarily for the U.S.
Naval Reactor Program. In 1959, TI acquired the Metals & Controls Corporation. TI
continued fabrication of Naval Reactor fuel elements through 1968.

After 1968, Ti manufactured fuel elements exclusively for the High Flux Isotope Reactor
(HFIR) Program under a government contract with Oak Ridge National Laboratories.
During the HFIR Program, the nuclear manufacturing operations were reduced in size to a
small area in the northwest portion of Bldg 10.

By 1981, TI disengaged from the HFIR Program, and by so doing, it permanently
concluded its involvement in uranium fuel element manufacturing.

2.2 PAST DECOMMISSIONING ACTIVITIES

2.2.1 Early Decontamination and Decommissioning (D&D) Activities

As nuclear manufacturing activities were discontinued in various buildings or portions
thereof in the 1950s and 1960s, D&D efforts were conducted, but the records of such
early efforts are either destroyed in accordance with the records retention policy or
unavailable.
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In 1981, when TI permanently ceased its involvement in nuclear manufacturing activities,
TI initiated final D&D efforts in accordance with an NRC-approved Decommissioking
Plan contained in its License.

2.2.2 1982 D&D of Building Interiors

In 1982, TI conducted D&D activities within the interior of the portion of Bldg 10 that
had housed the 1HFIR operation. These activities were expanded to include systematic,
radiological surveys of the portions of all other buildings (i.e. Bldgs 3, 4, and the
remainder of 10) where nuclear operations had previously existed, but for which, there
existed little, if any, documentation of past D&D activities.

Subsequent to the 1982 D&D activities, TI submitted two reports to the NRC, dated May
14, 1982 and November 1, 1982, documenting surveys that showed compliance with the
applicable decommissioning criteria. The NRC performed confirmatory surveys and
released the building interiors for unrestricted use as recorded in inspection reports dated
October 14, 1992 and March 8, 1983. License termination, however was withheld,
pending further investigations into the former radioactive waste burial site (Bldg 12 Burial
Site) between Bldgs I I and 12.

2.2.3 1982 Radiological Surveys of the Bldg 12 Burial Site Conducted by TI

The Bldg 12 Burial Site is believed to have been in operation from the early to mid 1950s
through approximately the early to mid 1960s. Burial practices were conducted for the
onsite disposal of contaminated scrap and debris.

In 1982, TI conducted two surface and subsurface radiological surveys primarily
addressing the Bldg 12 Burial Site location. Accordingly, TI submitted two reports to the
NRC, dated July 20, 1982 and January 17, 1983 documenting the results of its efforts.
These reports concluded that residual radiation at the TI site did not pose a significant risk
of harm to public health or the environment. Therefore, TI requested that the License be
terminated and that the site should be released for unrestricted use.

2.2.4 1983 Confirmatory Survey Conducted by ORAU for NRC

During the summer of 1983, the NRC mobilized Oak Ridge Associated Universities
(ORAU) to conduct an independent radiological assessment of the TI site. ORAU
surveyed the Bldg 12 Burial Site location and around the perimeter of Bldg 10. ORAU
submitted a report to the NRC with its findings in 1984.

The ORAU report contained results that supported Ti's position that residual radiation did
not pose a significant or immediate health concern. However, the report also documented
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the presence of isolated areas of soil contamination in excess of the NRC's guidance policy
for unrestricted release, Option 1 of the 1981 Branch Technical Position (1981 BTP) (46
FR 52061, October 23, 1981).

2.2.5 Remediation of Soils Adjacent to the HFIR Loading Ramp

Under the direction of the NRC, TI removed an area of surface soil contamination
adjacent to the former HFIR loading ramp along the west side of Bldg 10 in the 1983 tii!,e
frame. After excavation, this material was packaged and dispositioned to a licensed low
level radioactive waste disposal facility in Barnwell, South Carolina.

2.2.6 Remediation of the Building 12 Burial Site

During a meeting in April, 1990, the NRC indicated that the Bldg 12 Burial Site would
have to be remediated in order to terminate the License. The NRC asked for and received
Ti's commitment to remediate the Bldg 12 Burial Site.

The NRC also informed TI at the April, 1990 meeting that TI had been added to a list of
sites targeted for accelerated efforts toward decommissioning. On April 16, 1992, the
NRC published this list as pail of the SDMP Action Plan.

After evaluating a wide range of technical options, and after having performed additional
subsurface radiological characterization surveys, TI submitted the "Remedation Plan for
the Identified Bldg 12 Burial Area" (the 1992 Remediation Plan) to the NRC in July,
1992. The NRC approved the plan in August, 1992 in Amendment No. 16 to the License.

On August 31, 1992, TI initiated the Burial site remediation. The project spanned the
course of a year, reaching completion in July, 1993. During that time, TI transported
63,000 cubic feet of contaminated soil and debris for disposal at a licensed facility in Utah.
TI documented the project activities and the final survey results in a final report dated

September, 1993.

In December, 1993, the NRC and its contractor, Oak Ridge Institute for Science and
Environment (ORISE), formerly known as ORAU, conducted a confirmatory survey of
the Bldg 12 Burial Site project. Subsequently, ORISE issued a survey report in February
1994 and concluded that the Bldg 12 Burial Site remediation had achieved the NRC
guidance criteria contained in the 1981 BTP for unrestricted release.

2.2.7 Remediation of the Metals Recovery Area

In final preparation for license termination activities, TI investigated the Metals Recovery
Area in the vicinity of Bldg 5 because such area had been used for waste processing during
the time of the nuclear operations. In late 1993, TI conducted preliminary surveys and
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identified the existence of elevated radiation levels on the southwest side of Bldg 5.
Subsequent surveys, including subsurface soil measurements (March, 1994) indicated the
need to perform remncdiation activities at this location. TI notified the NRC of its
intentions in March, 1994, and received the NRC's approval to proceed with tile
remediation. Remediation activities commenced on April 28, 1994, and were completed
by November 14, 1994. The remediation project generated 115,000 cubic feet of
contaminated soil whlch were also dispos'tioned to the licensed disposal facility in Utah.
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3.0 TI'S CONTINUIN(; ACTIVITIES TOWARD COMPLETION OF
DECOMMISSIONING

In addition to the decommissioning activities described in the previous section that were
performed in the past, TI has identified several activities that, once completed, will satisfy
all the decommissioning requirements for the Attleboro facility and site. As an initial step,
TI has reviewed historical documents, including reports and photographs and previous
radiological surveys. TI has-also interviewed selected employees who had been employed
at the time of the nuclear operations or who might know something about past practices.
These steps were taken to provide additional assurance that locations of previous nuclear
activities were identified, and to assist in the classification of "affected" versus
"unaffected" areas as described below.

The additional activities to be completed by TI can be divided into two broad categories:
supplemental radiological surveys and remediation activities. With respect to the
radiological surveys, the types of surveys, survey unit areas, and sampling protocol, etc.
are described in Appendix A, "Supplemental Radiological Surveys".

As regards the remediation activities, though there are no substantive differences from the
practices described in the 1992 Remediation Plan, the minor improvements afforded
through actual field experience are described in Section 3.3.3, "Refinements to the 1992
Remediation Plan". TI plans to apply these enhancements at any additional areas requiring
remediation.

3. 1 RADIOLOGICAL SURVEYS OF OPFN LAND AREAS

The activities that are described below, commenced in July, 1994, and all field work will
be completed by December, 1994. Tl's consultant is in the process of preparing a
radiological survey report summarizing the findings of this effort.

At the outset, TI decided to survey 100% of all land areas that were developed at the time
of the nuclear operations.

Undeveloped areas (e.g. the dense woods to the east of the site) were excluded, as for all
practical purposes, they were inaccessible by any reasonable means. (See Figure Al in
Appendix A.) The only other land areas that were specifically excluded from
consideration were the previously remediated locations such as the Bldg 12 Burial Site.
the Metals Recovery Area, and the Soils Adjacent to the HIFIR Loading Dock.
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Within the developed areas, Ti further subdivided the land as either "afftcted" or
"unaffected" (See Figures Al and A2 in Appendix A). As will be described below, the
distinction between affected and unaffected influenced the level of radiological survey that
was performed for a given land area.

The definition of the different land categories and a description of each of the affected
areas are found in Appendix A. TI based its land classification decisions on information
collected from numerous sources of data, and logic that was consistent with definitions
that appear in NUREG/CR-5849, "Manual for Conducting Radiological Surveys in
Support of License Termination" (Draft Report for Comment).

3. 1. 1 Surveys in the Affected Land Areas

Radiological surveys in affected areas were per ormed, as described in Sections 7.1 and
7.3 of Appendix A, similar to a "Final Survey" a, contained in the 1992 Rernediation Plan.
A reference grid with lOm X lOim grid cells was t..-itablished across any given survey unit.
Systematic subsurface soil samples and exposure rate measurements were taken within the
survey unit. Survey units were centered on suspect locations, and as necessary, they were
expanded to a known boundary and/or until the soil concentrations were consistently
below the cleanup criteria.

3.1.2 Survey in the Unaffected Land Areas

Radiological surveys were also perfornied in the unaffected areas according to the
protocol described in Sections 7.1 and 7.3 of Appendix A.. Ti's protocol exceeds the
NUREG guidance with respect to surface scans. TI surveyed 100% of the unaffected
open land areas. Additionally, TI is perforning soil sampling within the affected area
which consisted of 30 randomly selected surface soil samples and an unspecified number
of biased samples.

3.1.3 Radiological Survey Reports for Open Land Areas

The results of the supplemental radiological surveys (other than for the Metals Recovery
Area) will be compiled and submitted to the NRC in a Supplement Survey Report.

Since the Metals Recovery Area was in the process of being actively remediated, the
radiological survey data constitutes part of the final survey data. Therefore, the survey
data specific to this area will be submitted as part of the Metals Recovery Area Final
Report, similar to the 1993 Burial Site Final Report.
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3.2 RADiOLOGICAL SURVEYS OF BUILDING INTERIORS

The radiological surveys of the building interiors are in progress. This effbrt commeunced
in August, 1994, and is expected to be completed over the winter months in 1995.

The review of historical documents and employee interviews that TI conducted for
defining affected and unaffected land areas, also served to classify building interiors. A
description of identified building interiors subject to supplemental surveying is contained in
Sections 5.0 and 6.0 of Appendix A. Details of the respective survey protocols are found
in Sections 7.2 and 7.4 of Appendix A.

3.2.1 Surveys in Previously Decommissioncd Building Intero,'s

TI decided to perform a supplemental survey even for the building interiors that had
previously been decommissioned and released for unrestricted use by the NRC (i.e
portions of Bldgs 3 and 4, and most of Bldg 10). In these locations, TI's contractor
scanned 100% of the accessible floor and wall space within 10m X 10in grid cells at 30
random locations within each of the oiIginal survey urnits that were defined in Ti's 1982
I)&D Final Reports.

For Bldg 3, the survey unit area was sufficiently small that the random survey covered the
entire amount of accessible floor and wall space within the survey unit. At the same time,
overhead areas, including pipes and structural members were also surveyed. At Bldgs 4
and 10, the 30 random locations within each of the survey units identified some elevated
radiation levels, thus necessitating firther surveying in accordance with the sampling
protocol for an affected area.

Additional survey work is being planned for Bldgs 4 and 10 that will include previously
inaccessible areas, as well as drains and trenches Because of the logistical complications
of perforning such surveys in active manufacturing areas, tile foregoing work will take
place over an extended period on the order of a month or two.

3.2.2 Surveys in Affected Building Interiors

Bldg 5, part of the Metals Recovery Area, was identified as an affiected area A
radiological scan survey was performed on 100% of the accessible space within the area of
the original building boundaries that existed during the time of the nuclear operations A
small area of elevated radiation was detected at one of the floor/wall junctures. Similar to
Bldgs 4 and 10, expanded surveys are slated for the upcoming winter months.
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Ti's historical review identified two additional affected areas, one occupying a portion of
Bldg 1, and the other occupying a portion of Bldg I I. T['s contractor scanned 100% of
the accessible floor and wall areas, and a representative portion of the overhead areas at
both locations. Neither area demonstrated any evidence of elevated radiation levels.

3.2.3 Surveys in Unaffected Building Interiors

TI has classified as unaffected areas the floors and wall surfaces of areas where nucleai
activities had not been conducted in buildings that contain previously decommissioned
areas or affected areas (i.e. Bldgs 1, 3, 4, 5, 10, and 11). As recommended in
NUREG/CR 5849, TI plans to perform random scan surveys over 10% of each unaffected
area. This will also include random scan surveys on the roofs of the same buildings. This
work will occur simultaneously with the additional work described above.

TI determined that no surveys were needed in buildings where no nuclear activities had
been conducted.

3.2.4 Radiological Survey Report for Building Interiors

Just as in the case of the open land areas, the results of the building interior supplemental
radiological surveys will be documented in a report format. It is Ti's intention to
complete additional supplemental radiological surveys of Buildings 4, 5 and 10 concurrent
with decontamination activities. Therefore, the supplemental survey report for the
building interiors will be included in the Final Report for overall remediation.

3 3 REMEI)[ATION PLAN AND DECOMMISSIONING CRITERIA

Using the refults of the supplemental radiological surveys, TI will identify any additional
areas requiring remediation pursuant to the criteria listed below. Once the areas requiring
remediation have been identified, a separate work plan will be developed specific to each
area, The work plans will be consistent with the practices approved in the 1992
Remediation Plan, as refined, see Section 3.3.3, below.

3.3.1 Decommissioni;ig Criteria for Soils

Consistent with the limits specified in Option I of the 1981 BTP for unrestricted release of
soils containing residual uranium contamination, the applicable criteria for the TI site, as
determined through isotopic analysis, correspond to enriched uranium in somne locations
and depleted uranium at other locations. In the case of enriched uranium, the
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concentration, measured as total uranium, shall not exceed 30 pCi/gm oil average. For
depleted uraniu, m, the concentration, measured as total uranium, shall not exceed 35
pCi/gm on average.

Similarly, the previously approved 1992 Remediatior Plan included a criterion of 30
pCi/gin measured as total uranium.

In applying these criteria for defining limits of excavation, TI will be comparing grid cell
averages calculated from the radiological survey data against the applicable limit. After
soil processing, these criteria will also be used to establish final disposition for soils.

3.3.2 Decommissioning Criteria for Facilities and Equipment

Annex " of Ti's License originally established decommissioning criteria for facilities and
equipi, 1 by referencing Regulatory Guide 1.86, "Termination of Operating Licenses for
Nuclea. K(eactors" (NRC, 1974). Since the issuance of Reg Guide 1.86, the NRC has on
several occasions updated and tailored those criteria for application to holders of material
licenses On May 11, 1994, the NRC provided to Ti the most recent version entitled
"Guidelines for [)econtamination of Facilities and Equipment Prior to Release for
Unrestricted use or Termination of Licenses for Byproduct, Source or Special Nuclear
Materials" prepared by the NRC, Office of Nuclear Material Safety and Safeguards,
Division of Fuel Cycle, Medical, Academic and Commercial Use Safety, dated April 1993.
These criteria will be used in completing the work described in this Supplement

These criteria will be used for two purposes. First, TI will use them to define sections of
building interiors requiring reniediation To this end, data collected during the radiological
surveys of the building interiors will be compared against the guideline limits.
Remediation procedures will be designed to render all surface areas suitable for
unrestricted release as defined by the applicable criteria.

TI will also use the guidelines in the field during soil remediation activities when
potentially contaminated debris is encountered requiring determination of final disposition.
The debris will be surveyed, and decontaminated as necessary, to achieve compliance with
the applicable guidelines.

3.3.3 Refincemcnts to the 1992 Remediation Plan

3.3.3.1 Opmcn Land Areas

The rerndiation of open land areas will proceed as dcscribx-d within the 1992
Reiriediation Plan. Excavated soils will be processed using conventional methods to
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remove bulk aggregate. The extent of excavations will be defined through the systematic
supplemental surveys perfomed as described in Sections 6.0 and 7.0 of Appendix A.

Based on the results of tho%e surveys, areas with soils of highest contamination will be
identificd for remcdiation as described in Phase I of the 1992 Remediation Plan. Those
excavated soils will be segregatcd to preclude contamination of soils below the criteria

The remaining identified soils will then be excavated and processed to remove debris and
aggregate and re-sampled to determine disposition as described in Phase !! of the 1992
Rcmediation Plan.

In-proccss excavation survcys will proceed in the manner described within the 1992
Rcmcdiation Plan for both Phase I and Phase I areas.

3.3.3.2 Building Interiors

Building interiors for which decontan, ;iation may be required will be identified through
the supplcmental surveys as described in Sections 6.0 and 7.0 of Appendix A.
Preliminary surveys have identified several areas of fixed contamination slightly greater
than the release criteria. ("Guidelincs for Decontamination of Facilities and Equipment
Prior to Release for Unrestricted Use or Termination of Licenses for Byproduct, Source,
or Special Nuclear Materials," NRC, Orficc of Nuclear Material Safety and Safeguards,
Division of Fuel Cycle, Medical, Academic and Commercial Use Safety, dated April
1993).

The method of decontamination to be used for building interiors may consist of any of
the commonly employed destructive and non-destructive techniques such as scrubbing,
chemical/strippable coatings, scarification or sand blasting. The particular technique
employed will be dependent upon the extent of area to be decontaminated/remcdiated,
the nature of the contaminant, and the results of small area testing of the various
techniques. Since the nature of the contaminant is the same as in land areas requiring
remcdiation, the Radiological I lealth and Safety Plan (Appendix C) remains applicable.
Additional controls necessary for performing decontamination work inside building areas
will be detailed within the workplan for each area.
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3.4 FINAL SURVEY

3.4.1 Remediated Land Areas

For any additional remediated land areas, a final survey will be performed, as described in
Section 8.1 of Appendix A, tht; is similar to the practice described in the approved 1992
Remediation Plan. In-process soil samples that are collected from the floor of the
excavation during remediation will serve, in part, as final survey data. These samples will
be analyzed in the onsite field laboratory using the gross alpha counting technique. In
accordance with QA/QC protocol, 5% of the samples will be sent to an offsite laboratory
for confirmatory analysis by gamma spectroscopy. Additionally, 1% of the samples
collected which were sent to the offsite laboratory will also be analyzed by alpha
spectroscopy.

All of the in-process floor samples and all of the supplemental radiological survey samples
on which TI is relying for final survey data at any additional remediated locations will be
archived and stored onsite in a locked, protected location. The archived samples will be
maintained until the NRC has determined that the site is eligible to be released for
unrestricted use.

To the extent that supplemental radiological survey data is used as final survey data, and
to the extent that the sampling location pattern deviates from the suggested pattern
described in NUREG/CR-5849, Section 8.3 and Attachment A of Appendix A include a
conservative statistical evaluation showing that the sarnn!i•,g pattern used in the
supplemental radiological survey is adequate to use as the final survey to demonstrate
compliance with the applicable criterion and with the necessary 95% level of confidence.
Within the remediated areas, where TI is relying, in part, on in-process floor sample data,
the sample pattern density generally exceeds the guidelines in NUREG/CR-5849, and
therefore easily satisfies the 95% confidence criteria.

3A4.2 Remediated Building Interiors

For any additional remediated building interiors, a final survey will be peiforned
according to the practices described in Section 8.2 of Appendix A. This survey will be
performed as an integral part of the D&D activities. Data will be recorded and maintained
according to established QAIQC protocol.

The sampling protocol will be consistent with suggested guidelines contained in
NUREG/CR-5849.
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3 5 FINAL RIPORT

Upon completion of the final surveys, TI will compile all the final survey data, for b Ath
open land areas and building interiors, into a final report. The final report will be
structured similar to the 1993 Burial Site Final Report that was previously submitted to
the NRC.

Attached to the final report, TI will include the results of a groundwater radiological
monitoring program. This program, described in Appendix B, is modeled on the sampling
and analysis protocol performed in 1993 under the direction of the NRC, and reported in
Appendix F - "Site Ilydrology" of the 1993 Burial Site Final Report. Consistent with the
earlier efforts, the monitoring program will address groundwater quality downgradient of
areas specifically identified for soil rtmediation activities The groundwater samples will
be collected, analyzed at an offsite laboratory, and compared against the EPA Drinking
Water Criteria for Radionuclides (40 CFR 141), specifically, 15 pCi/I for gross alpha and
50 pCi/1 for gross beta in the dissolved aqueous phase. In the event that any sample
exceeds the criteria, isotopic analysis for uranium and thorium will be perfomed for that
sample.

In the case of the Metals Recovery Area, Vnd in the event that any other decommissioning
activities are completed well in advance (i.e. by three months or more) of the majority of
the work, a stand-alone final report for the individual area will be submitted in advance to
the NRC separately.

13
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4.0 ORGANIZATION FOR COMPILETING DECOMM ISSIONING
ACTIVITIES

4.1 HEALTH & SAFETY

The radiological contractor is responsible for maintaining the health physics programs for
all activities within the decommissioning process. The "Radiological Health and Safety
Plan, Rcv. 3.0" which appears in Appendix C of this Supplement is a modified version of
the original plan bearing the same title that was submitted to the NRC in July, 1992 as an
attachment to the previously approved 1992 Remediation Plan, and later, in September,
1993, as Attachment A of the 1993 Burial Site Final Report. The original plan was
modeled on the health & safety plan contained in Ti's License. The original 1992 plan was
modified for this effort in order to maintain applicability to all on-site decommissioning
activities.

4.2 MANAGEMEr'TT STRUCTURE

The organization and structure associated with the activities described in this Supplement
will vary dependent upon the particular activity at any given time. In general terms, a
project team is established for each activity. The composition of the team is tailored to the
particular details of each activity. Figure 2 represents a typical organization chart for a
generic activity associated with decommissioning.

T1 provides project management and oversight under the direction of the Environmental
Manager of the Materials & Controls Group, or his designee.

The radiological contractor provides support services during all phases of the
decommissioning process. This contractor offers technical advice and guidance, and
physically participates in or supervises the survey and remediation activities within the
protocol established in this Supplement.

Support contractors are coordinated through the efforts of the project team. Though the
meeting frequency varies dependent upon the specific requirements of the activity at hand,
this team, chaired by the project manager, meets regularly (usually weekly) to maintain
focus toward the desired objective. Minutes of the project meetings are recorded and
issued to all team members. In addition, ad-hoc meetings are convened to deal with
specific issues as circumstances dictate.
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5.0 SCHEDULE

The following schedule outlines significant milestones toward completion of the
decommissioning process. While the dates shown are meant to be attained and TI has
extended every reasonable effort to scope out the project, the schedule is an aggressive
one. Any unforeseen circumstances could adversely impact the currently estimated
completion dates. At any time that TI determines that a milestone completion date is not
achievable, TI will notify the NRC in advance and will promptly provide a revised
schedule to the NRC.

5.1 Submit the Supplement to the 1992 Remediation Plan 12/94

5.2 NRC issues License Amendment 01/95

5.3 Subnmt Supplemental Radiological Survey Results 01/95
-complete for open land areas
-partial for building interiors

5.4 Identify any additional areas requiring rernediation 01/95

5.5 Develop area specific remediation work plans 02/95

5.6 Submit Metals Recovery Area Final Report 02/95

5.7 Complete remediation activities 09/95

5.8 Complete TI Final Surveys and submit Final Report 10/95

5.9 NRC performs confirmatory surveys 11/95

5.10 NRC terminates license and releases facility and site 02/96
for unrestricted use

Ii
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1.0 PURPOSE

The purpose of this plan is to summarize the methodology and scope of the supplemental
radiological surveys that Texas Instruments Incorporated (TI) is conducting, or will
conduct, on its facility and site at Attleboro, Massachusetts. These surveys fall into two
broad categories; 1) those that augment previously collected information by further
defining the facility and site characteristics, and 2) those that serve as a final survey to
demonstrate compliance with the decommissioning criteria. The two are not unrelated,
and in certain cases, they are the same.
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2.0 DOCUMENT AND HISTORY REVIEW

The TI Environmental Department, its consultants, and retained counsel performed a
review of historical documents including reports, drawings, maps and photographs,
previous radiological surveys, and interviewed selected employees who had knowledge of
past nuclear operations in order to identify any open land areas and building interiors that
had the potential for residual contamination. Details ofthis review are contained in TI
files. The results of this review are reflected in the supplemental survey design, Sections
3.0 to 7.0, as it influenced the selection of areas and methods for further study.
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3.0 DEFINITION OF AREAS

NUREG/CR-5849, "Manual for Conducting Radiological Surveys in support of License

Termination" defines "affected areas" 'and "unaffected areas" as follows:

Affected Areas:

"Areas that have potential radioactive contamination (based on plant operating
history) or known radioactive contamination (based on past or preliminary
radiological surveillance)."

Note: At TI, this would normally include areas where radioactive materials were
used, processed, stored, handled, and/or buried, and immediately surrounding
areas.

Unaffected Areas:

"All areas not classified as affected. These areas are not expected to contain
residual radioactivity, based on a knowledge of site history and previous survey
information."

As a subset of"unaffected areas", TI added one more definition for "undeveloped areas"
that warrant no radiological surveys.

Undeveloped Areas:

Areas that have never been developed by TI and have remained intact or
untouched since the inception of the site; the category of areas that TI did not own
at the time of the nuclear operations; and nearby, offsite areas that TI may have
formerly owned or used, but are separated by a public way that would render
movement of materials impractical and unlikely.

Typically, such areas include the woodlands east of the site, as well as, developed
areas acquired by TI subsequent to the naval reactor program (i.e. post 1968).

3
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4.0 AREAS EXCLUDED FROM SUPPLEMENTAL RADIOLOGICAL
SURVEYS

4.1 GENERAL SITE

The TI Attleboro site covers a large area in excess of 250 acres (refer to Figure 1,
attached to the supplement). Just over 90 acres has ever been developed. Thus over 60%
of the site constitutes undeveloped areas, as shown in attached Figure AI, for which a
radiological survey was not performed.

4.2 SPECIFIC LOCATIONS

Contaminated surface soils adjacent to the former HFIR Loading Dock on the west side of
Building 10 were identified by the NRC. TI conducted a soil remediation project in the
1983 time frame with the concurrence of the NRC. Contaminated soils were dispositioned
to a licensed radioactive waste disposal facility in Barnwell, South Carolina. For this
reason, and due to the fact that this location has since been developed, it was excluded
from further surveys.

The Former Radioactive Waste Burial Site between Buildings 1 and 12 (Bldg 12 Burial
Site) was remediated during 1992 and 1993. TI submitted a Final Report in September,
1993. NRC's contractor, Oak Ridge Institute for Science and Environment (ORISE),
performed a confirmatory survey and issued its report in February, 1994. Accordingly, no
supplemental radiological survey of the Bldg 12 Burial Site is being performed.

A portion of the Metals Recovery Area had already been remediated when TI commenced
the supplemental, systematic radiological surveys in July, 1994. In fact, the performance
of additional surveys was, in a large part, motivated by the desiie to scope the size of the
Metals Recovery Area undergoing active remediation. For the portion of this area not
covered by the supplemental, systematic surveys described iii Section 7.0, final survey
data, as described in Section 8.0, has been collected and will ensure proper coverage of
the area.

A
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5.0 AREAS SUBJECT TO SUPPLEMENTAL RADIOLOGICAL SURVEYS

5.1 OPEN LAND AREAS

The remaining land areas at the Attleboro site have been categorized by TI as either
affected or unaffected, as shown in Figures Al and A2, in accordance with NRC guidance.

Supplemental, systematic radiological surveys, of the type described in Section 7.0 below,
have been or will be performed for affected and unaffected areas, respectively.

5.2 BUILDING INTERIORS

With respect to building interiors, TI decided to perform a supplemental survey even for
building interiors that had previously been decommissioned and released for unrestricted
use by the NRC in 1982. Those supplemental surveys are of the type described in Section
7.2.1.

Areas other than previously decommissioned locations where nuclear activities are
believed to have been conducted were classified as "affected areas," and supplemental,
systematic surveys of the type described in Section 7.2. I have been or will be performed.

TI has classified as unaffected areas the remaining portions of buildings that contain
affected areas or previously decommissioned areas. For unaffected areas, surveys of the
type described in Section 7.2.2 will be performed.

TI determined that no surveys were needed in buildings where no nuclear activities had
been conducted.
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6.0 DESCRIPTION OF AREAS

To help visualize the locations which are referenced below, refer to the attached Figures
Al and A2 for the land areas and Figure A3 for the building interiors.

All compass directions are given according to Ti's standard practice in reference to
"Building North", which is approximately equivalent to geographic Northwest.

In general, the following descriptions will be structured in such a way to provide
information about the physical location, the alleged origin of potential contamination, the
expected spatial distribution, and actual findings where known.

6.1 AFFECTED LAND AREAS

6.1.1 Stockade Area

Located on the south side of Willard Road between Bldgs 10 and !1.

The origin of the contamination is believed to be the result of staging waste washwater
and pickling acid solutions in drums placed on the ground surface within an area enclosed
by a stockade fence.

Contaminated soils were found from just below the current ground surface to a maximum
depth of 10 feet at the original source area. Elsewhere, the contamination seems to have
been spread away from the source, in a southwesterly direction, and mixed with fill that
was placed in low lying areas to create Parking Lot "K". Contaminated soils beyond the
source penetrate, on average, to a depth of 3 feet, and in a couple of locations, down to
5 - 6 feet.

6A.12 Railroad Spur

Located on the southern property boundary between the Metals Recovery Area and
Parking Lot "K".

Contamination in this area forms a transition zone between the Metals Recovery Area and
the Stockade Area. The contamination could have come from either area. It is not known
that any nuclear material handling took place here, Contamination was found to be
distributed at shallow depths, generally less than 3 feet below the ground surface.

6
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6.1.3 Switchgear Building

Located south of the Metals Recovery Area, almost in the vertex of the angle formed by
the junction of the railroad tracks and the railroad spur.

Prior to the construction of the Switchgear Building in the early 1980s, the area was
predominantly a low lying wetland. This area was identified as a suspect location as it had
received some fill from the foot of the hill west of Bldg 5.

Based on knowledge of the construction methods and fill operations, systematic sampling
at this location was performed to a depth of 10 feet below ground surface in the
immediate vicinity of the building. Elsewhere, subsurface samples were driven to the
standard three foot depth. This sampling demonstrated that there was no radioactive
contaminated soils in excess of the applicable criteria.

6.1.4 Bldg 10 Perimeter

The location, as the title implies, is the open land areas surrounding the perimeter of Bldg
10 out to a distance of approximately 20m. In past surveys, slightly elevated radioactivity
measurements were detected in close proximity to the building walls in a few locations.
Therefore, the distance of 20m was chosen as a conservative assumption of the limit of
potential dispersion had any potential contamination been disturbed.

This area was considered suspect due to a couple of historical facts: Most of the nuclear
manufacturing operations occurred in this building, and there had been an earlier
remediation activity at the former HFIR loading ramp on the west side. It was also chosen
because radiological surveys conducted by ORAU in 1984 had identified some elevated
meter readings and evidence of surface soil contamination.

Based on thesc facts, the majority of potential soil contamination was expected to be
present within the top 3 feet of the surface, and in one location on the northwest corner of
the building, at a depth of 4 to 6 feet. The systematic sampling conducted substantiated
the finding of the surface contamination in only one grid cell south of the Building 10 Lab
Wing. As expected, the contamination was found to be within the top 3 feet of the
surface.

6.1.5 Bldg 10 Alleged Zirc Burning Area

Located in the southeast portion of the Bldg 10 Parking Lot "M" and of unspecified
dimensions.

7
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This area was listed as suspect because of zirconium chip burning on the ground surface
that allegedly took place there in about the same time frame as similar activities at the
Metals Recovery Area. Since the Metals Recovery Area has been shown to contain
extensive soil contamination requiring remediation, TI conservatively decided to perform
soil sampling at the Bldg 10 location as well.

Because the potential contaminants were associated with activi i on the ground surface,
it was anticipated that any contamination would be found within tie, top 3 feet of soil
below the asphalt macadam. Systematic sampling revealed no elevated levels of
contamination at this location.

6.1.6 Bldg 12 South Lawn

Located in the landscaped lawn area south of Bldg 12 and of unspecified dimensions.

Elevated surface radiation levels were identified in couple of spots on the lawn by ORAU
in 1983. It is believed that final grading at the conclusion of the Bldg 12 construction
project in 1968 distributed a thin layer of contaminated material in a southeasterly
direction emanating from the source at the former Burial Site location. Since historical
photographs show that the former Burial Site remained undisturbed while Bldg 12 was
under construction, no contamination is expected to exist under the building.

Based on earlier subsurface investigations, potentially contaminated soils were expected to
exist at a depth of 2 to 4 feet below the ground surface. This was confirmed by the
systematic sampling.

6.1.7 North and West Sides of Bldg 12 Exclusive of the Burial Site

Located at the lawns, and under parking lots and driveways on the north and west sides of
Bldg 12. The northern border extends up to an undeveloped area, and the western border
extends as far as the east side of Bldg 11. The footprint of the excavated area at the Bldg
12 Burial Site is excluded from consideration as it has been adequately surveyed as part of
Ithe 1993 Final Survey.

Potential contamination in this area is believed to be related to the Bldg 12 Burial Site as is
the cv". for contamination encountered at the South Lawn.

As such, any potential contamination was expected to exist at a depth of 2 to 4 feet below
the ground surface. This was confirmed by the systematic sampling. Sampling identified
approximately a 3000 sq. fi.area of soil whose average grid cell concentrations marginally
exceeded the cleanup criteria
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6.1.8 Bldg 11 IDrainage Ditch

The location was well defined based on comparing historical site layout drawings and
topographic maps to current site layout drawings. The location of this former topographic
feature extends from the Bldg 1 I-C Wing eastward under the South Road, just north of
Bldg 17, and then curves in a somewhat northerly direction into the Bldg 12 South Lawn.

The drainage ditch fornerly received effluent from a wastewater process in the
southwestern extremity of Bldg "O" (currently, the middle of Bldg 11). Since it was
alleged that waste processing in Bldg "0" was associated with nuclear operations,
sampling was performed on the drainage ditch to detect the possible presence of
contaminated sediments.

Due to the likely depth of the drainage ditch, any potential contamination was expected to
be confined to shallow depths within I to 3 feet of the surface. The systematic sampling
revealed no elevated levels of soil contamination at this location.

6.1.9 Hill South of Bldg 17

This area is a gently sloped, elevated surface feature covering approximately half an acre
just south of Bldg 17.

Soil and debris found at this location were transported there from various onsite
construction projects since the 1985 time frame. One of the projects that generated sonic
portion of the soil volume was the Bldg 4-10 Connector that was built on the west side of
Bldg 10 in 1986. Since ORAU had identified some shallow soil contamination on the west
side of Bldg 10, any soil contamination that might have been disturbed by the project
would have been deposited at the Bldg 17 Hill.

Since the exact vertical and horizontal distribution within the hill where the materials from
the Bldg 4-10 Connector had been deposited are unknown, TI sampled the entire hill
down to the depth of the original groundsurface, or about 15 feet below grade at the
highest point. The systematic sampling identified a small area of contamination
approximately 2,000 sq. feet to a maximum depth of six feet below the surface

6. 1. 10 Bldg 12 Air-Line Debris

Located on the eastern boundary of the developed portion of the Attleboro site. A small
area of approximately 2500 sq. fl. was pinpointed by an employee who was involved in the
placement of soils at this location in 1980.

During the installation of a buried, compressed air-line between Bldgs 11 and 12 in 1980,
one leg of the excavation cut through a portion of the Bldg 12 Burial Site. After
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conferring with the NRC, TI employees sorted through the contaminated excavated
material to remove debris with elevated radiation measurements. The material
demonstrating elevated radiation levels was packaged and dispositioned to a licensed
disposal facility in Bamwell, South Carolina. The remaining soil was re-buried at its
current location on the eastern edge of the developed portion of the Attleboro site.

Since the current location is a popular spot for placing construction project and
groundskeeping spoils and debris, a low hill with an elevation of approximately 10 to 15
feet above the original ground surface has evolved above the spot where the potentially
contaminated soil was buried. Assuming that the 1980 burial would not have extended
far below the original ground surface, the sampling depths for this exercise extended
down to 25 feet below dte existing ground surface. Systematic sampling confirmed our
expectations. Elevated soil contamination was found within a narrow stratum at a depth
of 15 feet below the existing ground surface.

6.2 UNAFFECTEI) AREAS

6.2.1 Metal Hydroxide Sludge Lagoons

Located to the south of Bldg 12 Parking Lot "R", and covering a rectangular area of
approximately one acre.

An earlier letter to [he NRC (June 1994) denoted this area as a suspect location because
of its association with past waste operations. Subsequently, TI has determined that this
area should not be given any more attention than an unaffected area. A knowledgeable
Facili ties Departanent employee has provided information that the sludge lagoons were
const-ucted at the same time that the present-day industrial wastewater treatment plant
was installed in 1977. Metal hydroxide sludge generated by TI's industrial wastewater
treatment plant had been placed at the lagoons between 1977 and 1980. The metal
hydroxide sludge was hard-piped directly from the wastewater treatment plant to the
lagoons. In 1981, the lagoons were closed and capped. They were never used for any
other purpose. Furthermore, during the active life of the lagoons, Ti's only nuclear
operations were associated with the HFIR operation. None of the contaminated land
areas are believed to have resulted from any activities during the HFIR operation.
Therefore, based on engineering controls in place at the time, and due to the nature oTfthe
I IFIR operation, it seems highly unlikely that the sludge lagoons could have been
contaminated with radioactive materials.

6.2.2 Overall Site

For other land arcas that fit the category of "developed areas", 100% walkover surveys,
random soil samples and biased samples are being performed per the method described in

10
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Sections 7.1 and 7.3. The protocol for the unaffected areas is consistent with the
guidance contained in NUREG/CR-5849.

6.3 PREVIOUSLY DECOMMISSIONED BUILDING INTERIORS

6.3.1 Bldg 10

Within Bldg 10 there are four survey units which were surveyed, decommissioned and
released as part of the 1982 D&D activities. These four units are:

ttFIR - An area in the northwest portion of the building which housed the High
Flux Isotope Reactor (ttFIR) Program. Uranium oxide powder was processed in
this area to produce HFIR fuel elements.

UMA - Unclad Manufacturing Area - This area was also located in the northwest
portion of the building, but covered a larger area than HFIR. Exposed uranium
oxide associated with the Naval Reactor Program was processed in this area.

CMA - Clad Manufacturing Area - This area encompassed most of the building at
that time. Clad fuel material associated with the Naval Reactor Program was
assembled into fuel element.

R&D Labs - This area is located on the first floor, and easternmost extremity of
the lab wing in the northeast portion of the building. This operation supported
manufacturing during the Naval Reactor Program including R&D, and
metallurgical quality control.

6.3.2 Building 4, Bay L, FSM Area

Bldg 4, formerly Bldg L, housed the Fissionable and Source Material (FSM)
nianufacturing area and the associated laboratory in Bay L prior to 1955. The operations
would have been very similar to the Naval Reactor work, but on a smaller scale. The
work would not have involved complete fabrication of the fully-assembled fuel elements,
but it would have involved cladding fuel material for the Atomic Energy Commission
(AEC).

6.3.3 Building 3

Bldg 3, formerly Bldg C, housed a rolling mill that supported the FSM operation. The
rolling mill was located in the southwest corner of the original footprint of the building.
Currently, that location is be near the center of the existing building.

11
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6.4 AFFECTED BUILDING INTERIORS

6.4.1 Bldg 10 High Bay

High Bay Assembly Area in Bldg 10 - Southernmost extremity of the building. This 67
foot high structure housed the final assembly area for the finished naval reactor fuel
elements.

This area is being surveyed as an affected area, since there is no documentation, known
to TI, of previous surveys for release for unrestricted use of this area.

6.4.2 Bldg 4, Bays D and K, and the remainder of Bay L

These building bays are adjacent to where the FSM area was housed. The only reason
they are being surveyed as affected areas is because it was alleged that nuclear operations
were also conducted in these locations. It is not known that any nuclear manufacturing
took place in these areas.

6.4.3 Bldg 3, Tumbling

This area, located in the southwest portiop of the existing building footprint, was
originally believed to be the site of nuclear operations in this building. Subsequently, an
interview with a past employee about the rolling mill operation, and a review of the
building construction history, revealed that the actual rolling mill was located toward the
center of the existing building, but by then, TI's contractor had already surveyed this spot
as an affected area.

6.4.4 Building 5

This building is located within the Metals Recovery Area. The original building
footprint during the time of the nuclear operations was smaller than it is today. Since it
had been associated with nuclear waste processing operations in the past, it was treated as
an afficted area. According to a 1961 insurance report, the area housed a water
evaporation process and an incinerator.

12
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6.4.5 Building I I Former Wastewater Processing Area

This area was listed was because it was alleged that the former wastewater processing
area was associated with the nuclear operations. TI has no other reason to believe there
were any nuclear materials handled in this location.

6.4.6 Bldg 1 Alleged Former Incinerator

A former employee indicated that "in the early days", before the incinerator was located
in Bldg 5, incineration of contaminated rags, boots, and paper, etc., was performed in the
forrmer boiler that was then located in Building 1. Today the former boiler room has
been converted into the current mail room.

6.5 U NAII.CTEI) BUILDING INTERIORS

The remaining portions of buildings where some portion has been classified as
previously decommissioned or affected, have been classified as unaffected (as shown in
Figure A3). This includes the roofs as well as the interiors.

13
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7.0 SUPPLEMENTAL SURVEY METHODS AND REPORT

This section describes the survey methods used for the supplemental radiological surveys.
The methods described in this section are applicable for supplemental surveys, in-process
surveys conducted during remediation, and final surveys. All supplemental surveys,
including in-process surveys will be conducted such that the results of the surveys can be
used, in part, for the final survey.

7.1 SURVEY DESCRIPTION OF THE OPEN LAND AREAS

7. 1.1 Affected Open Land Areas

Reference grids are established in part to facilitate the selection of sampling/measurement
locations, to provide a mechanism for referencing a sample/measurement back to a specific
location, and to provide a convenient means for averaging activity/activity concentration
levels. The grid system that is used during this supplemental survey is a system of
intersecting lines established at 10 meter intervals and referenced to a convenient
benchmark, such as a corner of a building that is tied into the Massachusetts Grid
Coordinates. The coordinate system for this reference grid is base.4 on compass direction
and distance

Within the grid system identified for each affected area, 100% surface scans are
performed. Elevated readings are referenced to a facility map and surface soil samples are
collected at these locations. Direct measurements are obtained as static measurements at
locations chosen for the subsurface soil samples.

Due to shielding from overburden (if present) and self shielding provided by soils, activity
deposited at depths is not readily identified by surface scans or static measurements.
Therefore, systematic subsurface soil samples are collected within the affected area at grid
line intersections and grid cell center points. The use of systematic subsurface soil samples
provides greater sensitivity than surface soil samples.

7.1.2 Unaffected Open Land Areas

Within the unaffected areas, 100% surface scans are performed. The methodology is
identical to the method described for the affected areas except grids are not established.
Locations of elevated readings are identified and located on a facility map and referenced

1A
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to a convenient bench mark that is tied into the Massachusetts Grid Coordinates. Surface
and subsurface soil samples are collected at each location.

A minimum of 30 random subsurface samples are collected throughout the unaffected
area. In addition to the random samples, biased sample locations are chosen for further
sampling. Biased sampling include, but will not be limited to, surface soil sampling,
subsurface soil sampling, and catch basin drains. The basis for biasing samples is
predicated on results obtained from the normal survey methods, path of travel
considerations, proximity to and distance betwcen affected areas.

7.2 SURVEY DESCRIPTION OF THE BUILDING INTERIORS

7.2. 1 Affected Areas / Previously Decommissioned Areas

Preliminary surveys have identified some elevated radiation levels within Building 4 and
Building 10 which necessitated further surveys within these areas in accordance with the
protocol for affected areas. In addition, the previously decommissioned area within
Building 3 was a relatively small area and therefore was also treated as an affected area for
survey purposes. Therefore, all previously decommissioned areas are being treated as
affected areas and are being surveyed in accordance with the criteria described within this
section.

A one meter by one meter grid system is established on the horizontal surfaces within the
affected areas. This grid system provides reference locations for the conduct of
supplemental surveys, site decontamination activities, and final survey. Vertical surfaces
to an elevation of 2 meters are likewise defined.

Survey measurements consist of the following: walkover direct scans, direct
measurements (static), and removable surface activity measurements. Affected areas
include 100% surface scans of the floors and lower wall surfaces (2 meters). Static
measurements are obtained at grid intersections. Upper walls, ceilings, and overhead
structures are each surveyed with a minimum of 30 (1 per 20 m2 ) measurement locations
on vertical and horizontal structures where radioactive material may have accumulated.
The collection of 30 samples for overhead areas is considered adquate since these areas
were generally previously decommissioned or are unlikely to have residual activity in
excess of 25% of the guideline. For any area in which measurements demonstrate levels in
excess of 25% of guidelines, the sampling density is increased

7.2 2 Unaffected Areas

Unaffected areas are scanned for 10% of the floor and lower wall surface area with at least
30 randomly selected measurement locations or an average measurement of I per 50 m2
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of building surface area whichever is greater. Measurements with results in excess of 25%
of the guideline require a reclassification to an affected area protocol.

7.3 SURVEY METHOD FOR OPEN LAND AREAS

7.3.1 Walkover Scans

These scans are performed using a standard 1" by I" NaI(TI) detector coupled to a rate
meter with an audio output. The use of head phones provides a sensitive method to
determine the presence of elevated readings. Scanning proceeds at a rate not to exceed
0.5 m/s. Elevated readings are identified as values exceeding approximately 1.5 times
nominal background readings and located on a facility map and referenced to a common
bench mark.

7,3.2 Static Measurements

Static Measurements are performed using a standard 1I" by 1" NaI(TI) detector coupled to
a rate meter and/or scaler. Static measurements are recorded as count rate or total counts
integrated over a fixed inlegrating time period. Static measurements are generally
obtained at reference grid coordinates as described above.

7.3.3 Surface Soil Measurements

Surface soil measurements are obtained at locations exhibiting elevated NaI(Ti) readings
(7.3 1 and 7.3.2). Surface Soil Samples may also be collected on a random or biased
sampling scheme. These samples are obtained by removing the immediate vegetation layer
and sampling the soil to a nominal depth of six inches with a nominal diameter of 2-4
inches. The locations of the samples are identified on a facility map and referenced to a
common bench mark

7.3.4 Subsurface Soil Samples

Subsurface soil samples are obtained using spilt spoon sampling methods. Split spoon
samples are collected at each grid intersection and grid center. Samples are obtained in
one foot or two foot increments depending on the area surveyed and the expectation of
soil contamination at a given depth NUREG guidance specifies that split spoon samples
shall not exceed I meter increments. At each subsequent increment, smaller diameter
spoons are used in an attempt to avoid cross contamination of soils from the shallower
depth to the underlying depths Each spoon is also decontaminated to preclude potential
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for cross contamination. The total depth of each sample also varies, depending upon the
maximum depth of suspected contamination. If contanfination is identified at the
maximum depth of the split spoon sample then the general area is re-sampled to determine
the relative depth of contamination. Typical depths for split spoon sampling generally
range from 3 to 6 feet and the maximum depth extends to 25 feet.

The soil samples obtained are analyzed for total uranium using the gross alpha screening
technique (T( 1992 Remediation Plan). Within each affected area, 5% of the samples
collected will be sent to an off-site laboratory for gamma spectroscopy analysis. In
addition, 1% of the samples collected, which were sent to the off-site laboratory, will be
analyzed by alpha spectroscopy. The off-site laboratory analysis will be performed for
two primary purposes: (1) as a quality assurance measure for the alpha screening
technique and (2) to determine the isotopic distribution represented in each affected area.

7.3.5 Bore Hole Measurements

During the conduct of split spoon sampling, NaI(TI) measurements are obtained at various
depths within the drill hole location, These measurements are made in an attempt to better
identify the depth of contamination should it exist at levels readily detected using a
NaI(TI) detector arrangement. The results are recorded on the daily activity logs. Typical
responses must be compared to the anticipated background and geometry affects
presented. A transition of 211 to 411 geometry is made and therefore will result in
background results that approach twice that of surface readings.

7.3.6 Exposure Rate Measurements

Exposure rate measurements are obtained at 1 meter elevations at grid intersections within
the affected area and at locations defined by elevated readings obtained during the
scanning procedure These measurements may be made using a Bicron microrem meter, a
Ludlum micro-R meter, a NaI(TI) ratemeter, or a high pressure ionization chamber.
Those instruments demonstrating a strong energy dependence, such as those incorporating
NaI(TI) detectors, will be referenced to an exposure rate obtained for the spectra
distribution encountered in field. Reference may be made to established exposure rate
locations or to an instrument depicting minimal energy dependence. The energy
dependence of NaI(TI) is very pronounced and will over respond to lower energy photon
spectral distributions (approximately a factor of 1 5), as encountered with uranium
contaminated sites, when calibrated to 137Cs photons. The reference guideline is 15 pR/h
above background

17
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7.4 SURVEY METHODS FOR BUILDING INTERIOR

7.4.1 Surface Scans and Direct Measurements

Surface scans are conducted using a pancake type GM probe over the areas of interest in
close proximity to the surface at a rate not greater than 0. 1 m/s. Direct measurements are
conducted (also using a pancake GM probe) at grid intersections in a static condition.
The scans and direct measurements also included lower wall surfaces at I and 2 meter
elevations.

Surface scans and direct static measurements will be performed using GM pancake type
meters (Ludlum model 44-88 and model 44-9). These instruments were calibrated against
traceable sources. Nominal calibration factors of 260 cpm (gross counts) per 5000 dprn
/100 cm 2 and 630 cpm (gross counts) per 15,000 dpm /100 cm2 were obtained.

7.4.2 Removable Contamination

Removable contamination measurements will be conducted using a filter paper smear over
a 100 cm 2 area. The filter paper is then analyzed in a laboratory environment using a
Ludlum Model 43-10-1 coupled to a Ludlum Model 2200 Scaler. Removable
contamination surveys will be conducted with a minimum of five measurements per 100
square meter area within the floor area, overhead area, and walls within the building.

7.4.3 Exposure Rate Measurements

In accordance with NURE.G guidance, no gamma emitting radionuclides of significant
yield are present due to the nature of the contaminant being Uranium in a surface
geometry and therefore exposure rate measurements are not required.

7.5 SUPPLEMENTAL. SURVEY REPORT

7.5 1 Open Land Areas

The results of the supplemental radiological surveys for all open land areas (except for the
Metals Recovery Area) will be compiled and submitted to the NRC in a report format.

The Metals Recovery Area is treated separately as it was an area of active remediation
during radiolaogical survey activities All radiological survey results for this area will be

18
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included in the Metals Recovei y Area Final Report, similar to the 1993 Burial Site Final
Report.

7.5.2 Building Interiors

The results of the building interior supplemental radiological surveys will be documented
in a report format. Since the additional building interior Supplemental surveys will occur
concurrently with remediation activities, all supplemental survey reports for building
interiors will be included in the Final Report for the overal decontamination activities as
described in Section 9.0.

IQ
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8.0 FINAL SURVEY PLAN

Final surveys are conducted subsequent to remediation and decontamination activities to
determine final status as compared to acceptance criteria used for final decommissioning
and license termination. As stated within NUREG/CR-5849, the final status survey may
incorporate other surveys such as the supplemental surveys and in-process excavation
surveys. The supplemental surveys have been designed so that they may be readily
incorporated as acceptable final survey data. Those areas which have been remediated or
decontaminated will be subject to the same surveys, however, in process excavation
surveys will be used as part of the data base.

8.1 LAND AREA FINAL SURVEYS

8. 1.1 Affected Areas

Post excavation surveys, will include walk over scans and static measurements. Fill
material, used for backfilling operations will be sampled and assayed. All soil samples
used for final status survey, whether they were from supplemental surveys, in-process
remediation surveys, or final status surveys will be archived and retained until NRC
determines that the facility and site is eligible to be released for free release.

Subsurface soil sampling data is used to verify that the remediated area was appropriately
extended. These subsurface soil samples are taken within 10 m x 10 m grids at each grid
intersection and the center of each grid (see section 7.3.4). The subsurface soil sampling
data collected during the supplemental surveys is used for final survey data as appropriate.
A statistical evaluation of this sampling pattern is included within section 8.3.

In addition to subsurface soil sampling, in-process surface soil samples are performed
during the excavation on the floor of the excavated area. The sanple pattern used for
these samples is a more dense pattern than described for the subsurface soil sampling (for
example, samples on every grid intersection within approximate 10 ft x 10 ft grids rather
than on the larger 10 m x 10 m grids).

8.1.2 Unaffected Areas

Final surveys for the unaffected open land areas will be solely based on the data collected
during the supplemental radiological surveys described in Section 7.1.2.
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8.2 BUILDING INTERIOR FINAL SURVEYS

8.2. 1 Affected Areas / Previously Decornmission,'.d Areas

Building interior surveys conducted during the supplemental surveys are performed in
accordance with NUREG/CR-5849 for final surveys. Those areas requiring remediation
will be surveyed during remediation and thi3 data may be used in part, for final survey
data. Once remediation efforts have been completed, those areas will be subject to full
final radiological surveys. Areas immediately adjacent to the remediated areas will also be
re-surveyed to ensure that no cross contamination had occurred during the remediation
efforts.

8.2.2 Unaffected Areas

All surveys conducted for unaffected areas during the supplemental radiological surveys
are acceptable for final survey status.

8.3 STATISTICAL EVALUATION OF THE FINAL SURVEY SAMPLING
PATTERN

8.3.1 Open Land Areas

Subsurface soil sampling data is used to verify that the remediated area is appropriately
extended. The sampling scheme for subsurface soil sampling is chosen based on a typical
sample unit size whereby the total number of subsurface soil samples obtained is sufficient
to allow for a 95% confidence interval for each sample unit. The method selected differs
from NUREG-CR5849 largely due to the extent of the affected areas. Over 1700 split
spoon sample locations were identified resulting in approximately 6000 samples for
analyses.

For application to the final survey a minimum sample unit size must be determined for the
sample scheme chosen. This may be best determined by application of the Chi-Square
statistic for a normally distributed population. The probability that the chi-square statistic
distribution is less than the variable, x, at 95% confidence for a variance of 37 is 7.4
meters (see Attachment A). This variance was obtained through analysis of a large sample
population of samples obtained in the field. This radius, would allow for a minimum of
eight samples spaced at a distance no greater than 7.4 meters within a 20m x20ni survey
unit and will also satisfy the student t-test.
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With regard to sampling for the purpose of grid cell averaging, for any grid exceeding the
criteria, increased sample density is performed as suggested in the NUREG guidance (i.e.,
13 locations within a 10m x 10m grid cell).

Attachment A includes the summary statistical evaluation that demonstrates the analytical
model in support of the above-stated assertions. In practical terms, the statistical
evaluation provides justification for Ti's sampling pattern. For a typical survey unit sized
at TI, Ti's sampling pattern assures a 95% confidence level that the decommissioning
criteria has been achieved.

In addition to the subsurface soil samples surface soil samples are taken from the
excavation floor during the remediation to be used for final survey data. This sampling
pattern (approximately 100 square foot grids) exceeds that defined within the
NUREG/CR-5849 and therefore is within the desired 95% confidence limit.

8.3.2 Building Interiors

The final surveys for building interiors are performed in accordance with NUREG/CR-
5849 guidance. The sampling pattern is based on a one square meter grid pattern. As
,, _,zified in NUREG-CR5849, this sampling pattern will fall within the desired 95%
confidence limit.
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9.0 FINAL REPORT

Upon completion of the final surveys, TI will compile all the final survey data, for both
open land areas and building interiors, into a 'inal report. The final report will be
structured similar to the 1993 Burial Site Final Report that was previously submitted to
the NRC.

'12
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Attachment A: Summary Statistical Model for x-y Grid System

In this model, the goal is to estimate a radius within which 95% of the uranium will be
detected. Suppose X and Y are normally distributed with mean zero and variance 37.
This is a feasible assumption because the probability that uranium will be detected
increases closer to the source and decreases the greater the distance from the source. The
variance is an estimate based on the large number of samples taken over a large area. The
following calculations show how the radius of 95% detection was found:

X - N(0,37)

Y - N(0,37)

(XA2)/37+(YA2)/37 < R) = .95

Here, P stands for 'the probability that'

P(XA2+YA2/37 < R) z= .95

P(XA2+Y^2 < 37(. 1)) = .95

So the radius has chi squared distribution with 2 degrees of freedom. Therefore, if the
radius is less than 3.7 meters, then 95% accuracy will be achieved.

In conclusion, to have 95% confidence that any uranium over the limit will be detected, it
is ncessary to take a sample about every 7.4 meters. In a grid pattern, it is suflic' ýnt to
test 8 points in a 20 meter x 20 meter area with no more than 7.4 meters between any two
nearest points.



Figure Al
Map of Open Land Areas Depicting Undeveloped and Unaffected Land Areas
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Figure A2
Map of Open Land Areas Depicting Affected and Previously Remediated Areas
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Figure A3

Map of Building Areas Depicting Affected, Unaffected, and Previously Decommissioned Areas
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1. INTRODUCTION

This document was prepared by Integrated Environmental Services, a division of NES, Inc.
(NES/IES) for Texas Instruments Incorporated (Ti) to present a plan for radiological monitoring
of groundwater at the TI facility in Attleboro, Massachusetts (the "Site'). TI has proposed to
remediate several areas where radiologically contaminated soil has been documented. Subsequent
to the remediation of these areas, herein described as a Remediated Area (RA), groundwater
monitoring will be performed to determine whether radiological constituents are contained in the
groundwater. Identification and discussio,- of each RA is not included in this report.

1.1 PURPOSE

The purpose of this workplan is to describe the methodology and logic of the monitoring prograi
to ascertain the presence of radionuclides in the groundwater at each RA. The results of this
investigation arc intended to be used in support of the completion of decommissioning cfforts at the
Site and termination ofTi's Special Nuclear Materials License No. 23.

1.2 SITE HYDROGEOLOGY

The following description of Site hydrogeology was summarized from Appendix F, Site
Hydrogeology in the 1993 Burial Site Final Report submitted by TI to the NRC in September
1993. The site is located within the bounds of the Narragansct basin. Bedrock consists of folded
metasediments of the Rhode Island Fonnation containing fractures parallel to the northeast-
southwest trending folds.

Bedrock is overlain by 10 to 40 feet of unconsolidated overburden which includes glacio-alluvial
sediments consisting of a poorly sorted basal till (hydraulic conductivity 10E-5 to 10E-6 cnm's)
overlain by interbedded silts, sands, and gravels (hydraulic conductivity IOE-2 to 10E-5 cm/s),
with peat and other organic deposits near the surface representing a pre-dcvelopment wetland in
son,• locations.

Both the bedrock and overburden are waterbearing zones with some degree of hydraulic connection
between them as indicated by pump test results. Ilic water table is generally 4 to 5 feet below
grade and a northwest-southeast trending divide is observed in the overburden aquifer. Shallow
groundwater to the west of the divide flows towards the Ten Mile River Watershed and shallow
groundwater east of the divide flows towards Cooper's Pond and the Taunton River Watershed.

trJowmlpAi4 Vm .,vý- t A NI ,nV1- Inm. AA Qhp., Ki" 11-, V- iu6 ('Tm~if
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2. GROUNDWATER MONITORING PROGRAM

The following sampling program is designed to investigate the potential presence of radionuclides
in groundwater at each of the RAs utilizing the existing groundwater monitoring network to the
greatest extent possible. NES/IES proposes to sample the existing monitoring wells located in the
immediate vicinity and on the downgradicnt side of each RA, if possible. If no overburden wells
are immediately adjacent to and downgradient from the RA, an overburden well will be installed
within a short distance downgradient of the area. Bedrock wells in the immediate vicinity will also
be sampled to provide information on this aquifer; however, no additional bedrock wells arc
proposed in this scope of work.

2.1 EXISTING MONITORING WELL NETWORK

According to information provided by TI, there are a total of 63 monitoring wells that currently
exist on-site and one that has been abandoned. In addition, there are 13 monitoring wells off-site
North and South of the Western half of the Site (See Figure 1). Twenty five of these wells extend
into the bedrock, two of which are production wells used for the on-site manufacturing and two are
located off-site, to the South of the Site. The balance of the wells, a total of 51, are completed in
the overburden and II of these are located off-site. A potentiometric map, generated in May 1990,
of the overburden aquifer was provided by TI (TI, 1990), and shows the hydraulic gradient of the
Site (See Figure 2).

TI is presently conducting a groundwater remediation program in the area where 24 wcllpoints
have been completed in the overburden South of Building #3. However, that program is not
relevant to this investigation, since that area is not an RA.

2.2 INVESTIGATION PROCEDURES, METIIODS AND PROTOCOLS

22.1I Groundwater Flow Mapping

Prior to beginning the well installation and sampling activities in any individual RA, NES/IES
proposes to measure the groundwater elevations of all wells and use this information to generate a
current groundwater flow map. This information will then be used to confirm the location or to re-
position the proposed wells in the downgradient direction.

2.2.2 Samp1e U o1lecftion__ hiPr.__ res

Groundwater samples will be collected from identified wells adjacent to each individual RA
according to the following procedures, as stated in the NES/IES SOP-017-010, Sampling a Well.
Groundwater will be sampled as remediation of each RA is completed. The following cquipment
will be used for well sampling:

Disposable Teflonru Bailer Electric submersible pump
Appropriate discharge tubing Non-absorbent cord
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IES' field forms Well location and site map
Stop watch or equivalent Misc. tools
Appropriate Health and Safety Equipment (as specified in the H&S Plan)
Site Sampling Plan and Site Health and Safety Plan (H&S Plan)

Equipment decontamination will be according to tie procedures stated in Section 2.3.5 - Quality
Assurance/Quality Control. The depth of standing water will be measured as described in SOP-
017-003 or SOP-017-004. At this time there is no indication that explosive gases would be present
in the well; however, the well gases will be screened for organic contamination with a
photoionization detector (PID).

The volume of water standing in the well will bc calculated and three to five well volumes of water
will be purged prior to sampling to ensure the collection of a representative groundwater sample.
The purging of tie well will be according to the procedures specified in SOP-0 17-012 - Standard
Operating Procedure for Purging a Weil. All purge water will be containcrized until receipt of the
analytical data. Upon receipt of the data, a determination will be made regarding the disposal of
the purge water.

Any new monitoring wells will be installed according to N ES/IES SOP-0 17-017, Construction,
Development and Abandonment of Monitoring Wells in Unconsolidated Formations.
2.2.3 $arriple Id-ntifi.cation.Du _mt -nan andling

,umentmqttion and ldin

Each sample will be assigned a unique alpha-numeric identifier which is consistent with previous
sample identification schemes used at the site. Each sample will be logged in a field notebook at
the time of collection along with the following informration: date sample was collected; weather
conditions; unique sample identification number; field screening results; sample location and depth;
verbal description of sample (matrix, color, texture, odor, etc.); and any unusual conditions or
incidents during sampling.

Samples sent off-site for laboratory analysis will be accompanied by a Chain of Custody (COC)
form completed by sampling personnel which includes the following information: sample
identification number, number and volume of containers, preservative, analysis requested, and the
date and time samples were relinquished to the laboratory.

2.2.4 Anal_ cal Prvgram_

All samples collected are to be analyzed for gross Alpha and gross Beta radioactivity. The USTPA
drinking water regulations (40 CFR 141), provide maximum contmuninant levels (MCLs) for
drinking water. These regulations state that the MCL. for gross Alpha is 15 pCi/L and the MCL
for gross beta is 50 pCi/l.. In the event that any sample exceeds the MCL, isotopic analysis for
uranium and thorium will be performed for that sample.

Iztplc A1 uwneitJServaca A Di-.iaion of NNS, Inc.44 Shelte Ro* Rnad, Danbury, CT 06810 Nee 3
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22.5. uality Assurance/Ouality Cpgtrl

All samplc containers will be laboratory supplied, pre-cleancd and traceable. Shipping containers
will remain closed and scaled until sample containers are needed. Sample containers will remain
closed until ready for use and then closed immediately after filling with the sample.

Hand held sampling equipment will be constructed of inert materials (e.g. stainless steel) and will
be decontaminated prior to each sampling event according to the protocols stated in NES/IES SOP-
017-008, Decontamination of Field Sampling Equipment. Disposable sampling equipment will be
dedicated to one well and properly disposed of after use. Decontamination of non-disposable
sampling equipment will be as follows: potable water rinse; scrubbing with a potable water soap
solution; potable water rinse, and dcionized water rinse.

Field blanks will be collected at the rate of one per day and will be generated by passing laboratory
supplied analyte-free water through decontaminated sampling equipment into empty sample
containers. The blanks will be analyzed according to the same analytical protocols selected for this
investigation.

Relevant NES/IES SOPs to be used in this program are listed in Attachment I at the end of this
report.

2.3 INVESTIGATION RESULTS REPORT

Analytical data will be received from the laboratory approximately 3-4 weeks from tbi. date of
sample collection. Once the laboratory data are received, a draft results report will be submitted to
TI for review and approval. This report will include a site plan showing monitoring well locations,
a current potenfiometric map, the analytical results summarized mi tables and discussion of the
analytical data relative to the applicable MCLs, including the results of any isotopic analyses that
were performed.
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NES, Inc.
Groundwater Radiological Monitoring Workplan

.qx_.Lnstcnts Faciity At tebroo Massachusetts INES D.. N REocu _Nuber _2A8i94 REM.

AITACiIMENT I

List of Relevant N ESfIES Standard Operating Procedures

SOP-0 17-00I
SOP-0 17-003

SOP-0 17-004

SOP-0 17-008
SOP-0 17-0 10
SOP-017-017

SOP-0 17-012

Checking Data rabies
Measuring Water Levels and Sounding a Well with a Steel
rape
Measuring Water Levels and Sounding a Well with and
Electronic Indicator
Decontamination of Field Sampling Equipment
Sampling a Well
Construction, Development and Abandonment of Monitoring
Wells in Unconsolidated Fornatiotns
Standard Operating Procedure for Purging a Well.
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Appendix C:
Radiological Health and Safety Plan

Texas Instruments Incorporated
Materials & Controls Group

Environmental, Safety & Health Department
P.O. Box 2964

34 Forest Street
Attleboro, MA 02703-0964
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1. Scope

This health and safety plan is established for the radiological health and safety aspects of any

future decommissioning work, associated with USNRC license SNM-23, to be performed at the
Texas Instruments Incorporated facility in Attleboro, Massachusetts. In part, this plan will be

based, when applicable, to the USNRC license SNM-23 Health and Safety Plan. If additional

remediation activities are necessary, a general health and safety plan will be developed which will

address all aspects of health and safety including any physical or chemical hazards.

This radiation health and safety plan details the site specific requirements for radiation protection

purposes only. Since the anticipated radiation hatards are believed to be similar throughout the
Texas Instruments site, this plan should require few modifications for any future remediation

work. This plan, and the radiation protocols outlined within this plan, will also be applicable

during all supplemental radiological surveys (drilling, walkover surveys, etc.).

11. Site Description

The Texas Instruments Incorporated, Materials and Control Group, Attlcboro, MA, site is located

in Attleboro, approximately 48 kilometers south of Boston on Route 123. The site covers
approximately 250 acres (see Attachment A "Site Maps"). Attachment A also includes maps
identifying the affected land areas and the affected buidling interior areas. These areas are

described in detail within the main body of this report.

I11. Responsible Organizations and Key Personnel

Individuals specified within the organizations shall be identified by the site access log detailed in

appendix 13.

A. Organizations

I. Texas Instruments Incorporated

Texas Instruments Incorporated by virtue of ownership is responsible for all

aspects of the project scope Departments involved include: Environmental,

I



Health and Safety, Security, Facilities, Purchasing, Human Resources,
Transportation, and affected bussiness operations.

2. Remediation Contractor(s)

The remediation contractor is responsible for the physical excavation and/or

decontamination of the identified areas and the 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 Radiological
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 Incorporated

Environmental

Health and Safety

Site Security
Facilities

Transportation

Medical

Human Resources

Purchasing

Affected Bussiness Operations personnel

2
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2. Remediation Contractor(s)

Operations Manager

Satety and Compliance Officer

Machine Operator(s)

Laborers

3. Creative Pollution Solutions, Inc.

Field Supervisor

Health Physicist

Health Physics Technicians

Health Physics Analytical Support

A telephone contact list of key personnel will be included within this plan and made available on

site during remediation operations.

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 decision at hand.

V. Site Radiological Characteristics

Radiological hazards associated with this site are the result of previous NRC licesened activities

which involved the manufacturing and processing of uranium. Hence, site radiological hazards

are those associated with this material. The supplemental radiological surveys will allow for more

precise detenrination of the level of contamination however, previous surveys indicate that the

levels which may be encountered will most likely be consistent with the profile shown below.

Modifications will be made to this plan as necessary based on future radiological surveys.

Concentrations of Radionuclides in Surface Soil
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The concentration of U-238 in soil ranges from -- 0.38 - 250 pCi/g. U-235 concentrations

ranged from < 0. 11 to 230 pCi/g.

Concentrations of Radionuclides Surface Soil

The concentration ofrU-238 in sub-surface soil ranged from < .38 - 410 pCi/g; U-235

ranged from <. 1 I - 440 pCi/g.

External Exposure Rates

External Exposure Rates ranged from 12 - 20 pR/h.

VI. Personnel Training Requirements

All site personnel will have recived training consistent with that required under the general health

S and safety plan developed by the rcmcdiation contractor. Site specific training regarding radiation

protection and control will be conducted by CPS. An outline of the radiolgocial control training

is as follows:

1. Organization

2. Health and Safety Plan

3. Responsibilities

4. Site Characterization

5. Radiation Properties (site specific)

6. Contamination Controls

7. Frisking Procedures

8. Dose Control

9. Personnel Access

10. Work Stop Authority

A training log will be established to keep a record of the site specific radiation training

(see Attachment D).
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VII. Site Control

Site Controls will be established in accordance with standard practices for hazardous waste

activities. Generally work zones will be established and 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.

Exclusion Zone -- Exclusion zone is the area within the Restricted Area where remediation

activities will be performed. Tie exclusion zone will require level D protective clothing unless

characterization data dictates an upgrade in protective equipment.

Contamination Reduction Zone -- Within the contamination reduction zone a control point will

be established to control access to the Exclusion Zone. A personnel decontamination area and an

equipment decontamination area will be established within this zone.

Support Zone --- The support zone will include a command center and a field radiation

laboratory.

Security check points may be necessary in order to control access to the Restricted Area.

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 and steel toed safety shoes. In many

situations shoe covers and gloves will be required. 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. Monitnring and Sampling

This section describes the radiological sampling and monitoring to be performed during site

operations in order to protect site personnel and the community. Action Levels have been

esablished for certain aspects of sampling and monitoring (Attachment D).
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Area Air Sampling

Area air sampling will be performed, as needed, during site operations at perimeter locations and

work areas. Perimeter locations will be based on prevailing conditions.

Personnel Breathing Zone Air Samples

Personnel BZA's may be provided to a representative number of workers based on job task.

Bioassay Measurements

In-vitro bioassay monitoring consisting of baseline and post-work urinalysis will be performed on

all personnel working in the exclusion zone. Urinalysis samples will be analyzed for total uranium

via flourometric techniques by an identified outside laboratory.

Personnel Contamination Monitoring

Frisking of personnel and equipment shall be performed prior to exit from the contamination

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 exclusion zone.

Equipment Decontamination

All equipment shall be surveyed to determine disposition. Disposition shall include

decontamination for free release (see Appendix C) or disposed of as appropriate.

6
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XI. Medical Surveillance

Medical surveillance shall be performed for all rersonnel working in the exclusion zone. Medical

surveillance shall be in accordance with the general health and safety plan developed by the

remediation contractor. In addition, for this site, a bioassay analysis for the assessment of intakes

of radionuclides shall be perfom•ed 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 training records, air sampling

results, site sampling and monitoring results, 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 the remediation contractor and Texas Instruments Incorporated, Materials and

Control Group Disaster Emergency Management Plan.

-9
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Site Maps



Figure Al
Map of Open Land Areas Depicting Undeveloped and Unaffected Land Areas
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Figure A2
Map of Open Land Areas Depicting Affected and Previously Remediated Areas
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Attachment B

Site Access Log

I f



qw w

Site Access Log

Name Date Company Position/Purpose
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Attachment C

Action Limits
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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 (Derived Air

Concentrations, DACs).

Concentration Action

< 25% No Action

25% < X < 75 %

75% < X < 100%

Investigate and notify radiation protection

supervision

Stop work. Notify radiation protection supervision.

Personnel Exposure

Thermoluminescent Dosimetry (TLDs) shall be the dose of record for those issued. Self reading

pocket dosimeters arc 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

< 20 mR

20 mR <X< 100 mR

Action

No Action

Notify Radiation Protection Supervision for

Investigation

Remove worker from area and notify a.." notify

Radiation Protection Supervision.

> 100 mR

15
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[qftath Zng Air Sam .es ZA)

BZAs 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 dpim

* 150 dpm

No action

Investigation level. Verify by bioassay

Bigm-yW(uflpiy.i)

Urine samples are obtained to assess intakes and verify the effectiveness of the respiratory
protection. Bioassay results are reported in the units of g/l. The results are compared to baseline

values and to Investigationl/Action levels.

Bioassay results

<5 /I

>5gAI

Action

No action

Investigation

Containinaflon I.evels

In 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 April 1993, the following is established:

16



Acceptable Surface Contamination Levels

Nuclide Average Maximum Removable
(Note a) (Note b,c,) (Note b,d,f) (note b,e,f)

U-Natural, `TU, 211U, and associated 5,000 dpmn 15,000 dpm 1,000 dpm
decay products /100 cnm' /100cm, /'00LI'

Transuranics, 226Ra, 2NRa, `011i, 1'1"Th, 1X) 300 20
23'pa, 227 Ac, 1251, 1291 dprn/100cm2 dpn/l1Ocm' dprn/ l00cm2

Th-nat., 2-1'Th, %)Sr, U3 Ra, 224 Ra , 232U, 1.000 3,000 200
12•1, 1311, 1-3I dpin/1OOcni' dpin/1 OOcni' dpm/ 100cm'

Beta gamma emitters (nuclides with 5.000 dpm 15,000 dpm 1,000 dprn
decay modes other than alpha emission I00cm' /100cm' /100cm'
or spontaneous fission) except 'Sr and
others noted above. Includes mixed
fission products containing `'Sr and
others noted above.

Notes:

a. Where surfatce contamination by both alpha arid beta gamnia eniting nuclidcs exlSLs, the limits established for alpha and beta-gamnnma
emitting nuclides should apply independently

b. At uied in this table, dpm (disintegratmns per mrutte) means the rate of emiissioln by radioactive material as determined by correcting
the counts per minute observed by an appropriate detector for backgoul.nd, efficiency, and geomietric factors associated with the
I|i oe nt

c Meaqurenien•s of average contaminant should not be aseraged over more than I sqluare meter For objeos of less surface area, the
average should he derived for each such objeci

d. Ihe nIAxiniumn contamriatiaon level applies to an area of iait more than 100 cm'.

c. The amnount of removable radioactive niaterial per (10 cin' of surface area should he detenmined by wiping that area with dry filter
or soft absotbani paper. applying modetate presu•e. and a,,Xeslg t(ie alliunt of radiciattivc material on the wipe with an approptiate
ii•,lnhient of known cfliency. When renmovable contaiminatin otn object., of less surface area is detcnnined, the pertinent levels
should be redlced prouprtionally and the entire %urficc area should ble wtipd.

The average aiid maxzinmm radialtion levels associated with surfaiie contamination resulting from beta gaitia emitters should ruit exceed
0 2 mradlh at I cm aid I 0 mrad at I cm, respectivel%., measured through not ntre thatn 7 ntg/1X) cmn( of ttal absorber.
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Exposure Rates

Action Limits for external exposure rates are specified as follows:

Exposure Rate Action

Background < X < I mR/h

I mR/h <X< <OmR/h

10 mR/h < X < 100 mR/h

> 100 mR/h

No Action

Stop work and Radiation Protection

Supervision Notified for Investigation

Stop Work. Personnel retire to area of

exposure rate less than I mR/h. Radiation

protection supervision notified for

investigation.

Stop work. evacuate to control point and

exit to command center.

Radiation Protection supervision notified.

in
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Training Log
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Training Log

Description of Training:

Date:

Attendees:
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Docket No. 070-00033 License No. SNM-23

Mr. Michael Elliott
Environmental Manager
Texas Instruments, Inc.
34 Forest Street
Attleboro, MA 02703

SUBJECT: SPECIAL INSPECTION NO. 94-002/070-00033

Dear Mr. Elliott:

On August 24, 1994, bIark C. Roberts of this office conducted a special,
announced safety inspection at the above address and at an area along Holden
Street, in Attleboro, of activities authorized by the above listed NRC
license. The inspection was limited to a review of the possible disposal of
licensed material in the fill area along Holden Street. The inspection
consisted of observations by the inspector, interviews with personnel,
independent measurements by the inspector, and an examination of selected
aerial photographs.

The inspector also gathered information during telephone conversations on
February 15, 1995 with James Mooney of the Attleboro Health Department, and
February 22, 1995 with Paul Jost of your office. The preliminary findings of
the inspection were discussed with Jay Eidson and Mary McGarigle of CDM
Federal Programs Corporation and you on August 24, 1994. A copy of the NRC
inspection report is enclosed.

Within the scope of this inspection, no violations were identified.

As agreed during the inspection, you conducted various radiation surveys and
provided the results with your letter dated January 12, 1995.

In accordance with Section 2.790 of the NRC's "Rules of Practice," Part 2,
Title 10, Code of Federal Regulations, a copy of this letter and the enclosed
report will be placed in the Public Document Room. No reply to this letter is
required.

Your cooperation with us is appreciated.

Sincerely,

O(ginal Signed By:
John D. Kinneman
John 0. Kinneman, Chief
Site Decommissioning Section
Division of Radiation Safety2500. ~and Safeguards

9503290019 950315
PDR ADOCK 07000033
C PDR

1tc iURN 0OWRMIGIMALO .. . .. ..



M. Elliott 2

Docket No. 070-00033
License No. SNM-23

Enclosure:
Inspection Report No. 070-00033/94-002

cc w/encl:
Commonwealth of Massachusetts

Carl Dorrance
Treasurer
Dorrance Excavating Contractor
283 West Main Street
Norton, MA 02766

Nancy Smith
Massachusetts Site Assessment Manager
U.S. Environmental Protection Agency
Region I
JFK Federal Building
Boston, MA 02203-2211
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Distribution w/encl:
Region I Docket Room (w/concurrences)
PUBLIC
Nuclear Safety Information Center (NSIC)
D. Vito, RI

DOCUMENT NAME: S:\PENDING\TEXAS.LTR
To recelve a copy of this document. Indicate In the box: -C" Copy without attachmentonclosure "E" Copy with attachrnentlenclosuue "N" = No copy

OFFICE RI:DRSS IRI:DRSS I
NAME Rob rts B KC/- Kin ne__a_ _ __,

DATE 3/ 95 3f 1 "% 95
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U. S. NUCLEAR REGULATORY COMMISSION
REGION I

Report No.

Docket No.

License No.

Licensee:

070-0003'3/94-002

070-00033

SNM-23

Texas Instruments, Inc.
34 Forest Avenue
Attleboro, Massachusettc 02703

Facility Name:

Inspection At:

Texas Instruments. Inc.

Texas Instruments. Inc.
Attleboro, Massachusetts

Fill area along Holden Street
Attleboro. Massachusetts

Inspection Conducted: August 24, 1994

Inspector:

Approved by:

Mark C. Rob rts, Senior Health Physicist

Jn D. Kinneman, Chief
S' Decommissioning Section

Date

Date

Areas Inspected: Announced special inspection to review possibility that
licensed material was transferred to an area on Holden Street including a
visit to Holden Street fill area in Attleboro; radiation measurements in the
Holden Street fill area; site visit to Texas Instruments facility in
Attleboro, review of aerial photographs and radiological survey data
(radiological survey data provided in letter dated January 12. 1995); contact
with the Attleboro Health Department to identify well water use. Final
information for this report was received on February 22, 1995.

Results: It is unlikely that licensed radioactive material originating at the
Texas Instruments, Attleboro, Massachusetts facility was transferred to the
Holden Street fill area. No violations were identified.

9503290022 950315
PDR ADOCK 07000033
C PDRR u ICAL RECORD CP
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DETAILS

1.0 Persons Contacted

*Michael Elliott, Environmental Manager, Texas Instruments, Inc.
*Jay Eidson, Site Management Consultant, CDM Federal Programs

Corporation
*Mary McGarigle, Environmental Scientist, CDM Federal Programs

Corporation
Carl Dorrance, Treasurer, Dorrance Excavating Contractor, Inc.
Emily Brunkhurst, Massachusetts Audubon Society (via telephone on
September 12, 1994)

James P. Mooney, Health Agent Director, Attleboro Health Department
(via telephone on February 15, 1995)

Paul Jost, Facilities Department, Texas Instruments, Inc. (via
telephone on February 22, 1995)

*Denotes those present at exit interview.

2.0 Background

The Texas Instruments, Inc. (TI) facility is located in Attleboro,
Massachusetts, 48 kilometers (30 miles) south of Boston. The site is
approximately 40 hectares (100 acres) with twelve major buildings.
Operations with radioactive materials commenced at the site in 1952 when
the General Plate Division of Metals and Controls, Inc. began to
fabricate enriched uranium foils. That company merged with TI in 1959.
Texas Instruments fabricated enriched uranium fuel elements for the U.S.
Navy and commercial customers from 1959 through 1983. Depleted uranium
was also used at the facility for research and development.,

During the time period that the licensee conducted activities with
licensed material on the site, scrap material and equipment contaminated
with uranium were buried in a disposal area between Building 11 and what
is now Building 12. This arei was the subject of remediation and final
surveys which were completed in October 1993. A confirmatory survey in
this area, conducted by the Oak Ridge Institute for Science and
Education (ORISE) in December 1993, did not identify residual
contamination in excess of the current criteria for release for
unrestricted use. Other exterior locations on the site were also
contaminated with uranium as a result of the licensed operations. In
particular, an area near Building 5, where zirconium chips contaminated
with uranium were incinerated, has recently been remediated. The
licensee is in the process of performing a radiological survey of the
entire site to determine if there is any remaining uranium
contamination.

From the 1960's through the 1980's, TI conducted several major
construction projects on the site which required the excavation of soil
in the area of the construction. These included the construction of
Building 12, additions to Building 11 and addition of a railroad spur
west of Buildings 10 and 11. Some of the excess soil generated by these
projects was removed from the site and was disposed at other locations.
NRC Region I and EPA Region I are reviewing the disposal of excavated
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soil at a site along the Bungay River near Holden Street in Attleboro to
determine whether that site was contaminated with licensed material
(depleted and/or enriched uranium). Metallic debris of industrial
origin has apparently been identified in fill material in the Holden
Street area. The metallic debris apparently includes items that were
manufactured by TI. Based on newspaper accounts and a conversation with
a representative from the Massachusetts Audubon Society, a portion of
this area is being considered for a nature preserve/park.

Since the TI Attleboro, Massachusetts facility is currently licensed by
the NRC, EPA Region I has deferred jurisdiction to the NRC and does not
plan further investigation under the EPA Superfund Site Assessment
program.

3.0 Visit to Holden Street Fill Area

The inspector met with representatives from CDM Federal Programs (an EPA
Region I contractor), Texas Instruments Inc., and Dorrance Excavating
Contractor, Inc (Dorrance Excavating) at the Holden Street fill area.
Dorrance Excavating is a family owned and operated company in nearby
Norton, Massachusetts. The fill area, a parcel of land approximately 4
acres in area, is owned by a member of the Dorrance family. The fill
area has been used since approximately 1957 to receive fill from
various excavation jobs of the company. Use of the area to receive fill
stopped in approximately 1917. Fill material, consisting of
miscellaneous soils, rocks and tree trunks, was placed in this marshland
area with the consideration that the land could be used for future
residential development. From discussions with Mr. Dorrance, the source
of the fill material was primarily excavation work done at school
construction projects in and around the city of Attleboro. A newspaper
article from the October 26, 1966 issue of the Attleboro Sun (Attachment
1) also describes the type and source of material that had been placed
in the fill area.

The fill area is bordered by the Bungay River to the west, Holden Street
to the north, Benefit Street to the east and to the south by the
extension of Oak Street. The area is overgrown with dense vegetation
and not readily accessible. With the permission of Mr. C. Dorrance, the
group gained access to the fill area from the east by cutting down some
of the vegetation to create a path to the fill area. Due to the
significant vegetation, the terrain in the fill area was difficult to
assess. However, the area appeared to be relatively level with some
gentle undulations and a few small hillocks. The western edge of the
parcel slopes toward the Bungay River. Numerous marshy areas were
encountered during the walk around the property.

Mr. Dorrance estimated that the depth of the fill ranged from 0 to
approximately 10 feet thick with a total volume of approximately 10,000
yd . The additions of fill were not documented nor was documentation
required. Although the successive dumpings of fill were generally
spread to maintain a relatively flat terrain, there was no apparent
attempt to ensure that the fill was graded. A requirement that fill not



4

be dumped in the river was incorporated into later- dumping permits that
authorized the use of the area for the placement of fill. Mr. Dorrance
stated that he was not aware of any dumping of fill into the Bungay
River and that he thought such dumping unlikely since the area
immediately adjacent to the river was too soft to allow for trucks or
other equipment to drive without becoming stuck.

Mr. Dorrance also stated that soil from construction activities on the
TI site in Attleboro was placed in the fill area. The soil removal
activities were conducted in approximately 1976. At that time, Mr.
Dorrance worked in the family business as a dump truck driver and he
workeJ1 on '.hat excavation project. Mr. Dorrance offered to identify the
location at the TI Attleboro site where the soil was excavated and
removed to the Holden Street fill area.

No safety concerns were identified.

4.0 Site Visit to Texas Instruments facility in Attleboro

The inspector requested and received permission from the Texas
Instruments' representative for the group to meet at the TI site to
examine possible locations where soil was removed from the TI site and
transported to the fill area along Holden Street. Mr. Dorrance
accompanied the group and identified the addition to Building 11 that
lies south and east of the original building as the area that was
excavated and from which the soil removed and placed in the Holden
Street fill area. He stated that the excavation of the area was
accomplished using a dragline; a large volume constructiun bucket
suspended from a tall boom and dragged via a cable through the area to
be excavated. The material captured by the bucket was then loaded into
trucks Lor transport. This method is apparently useful for soft soil
and shallow excavation depths. Mr. Dorrance stated that the excavated
material that was removed appeared to be a dark soil, similar to the
indigenous peat soil present in the area. The methodology used for soil
removal and the appearance of the excavated material was independently
confirmed through discussions with another representative from TI who
was familidr with the project. He confirmed that the excavation was
performed in approximately September 1976 through examination of
construction drawings. Mr. Dorrance stated that this was the only
location that he was aware on the TI Attleboro site where soil was
removed and dumped at the Holden Street fill area.

No safety concerns were identified.

5.0 Radiation Measurements in the Holden Street Fill Area

The inspector made measurements of the exposure rate during the traverse
of the Holden Street fill area using a Ludlum Model 19 Micro R Meter
(NRC Serial No. 33513, calibration expires June 9, 1995), The exposure
rates measured along Holden and Benefit Streets were approximately 11
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pR/hour at one meter above the ground. The measured exposure rates
throughout the Holden Street fill area were not distinguishable from
this measured background exposure rate.

No safety concerns were identified.

6.0 Review of Aerial Photographs and RadioloQical Survey Data

An aerial photograph of the TI Attleboro site from April 15, 1966 and a
second aerial photograph from approximately 1987 or 1988 (Attachments 2
and 3) were examined by the inspector. The 1966 photograph was taken
prior to the construction of Building 12 and the additions to Building
11 since these structures do not appear in the photograph. The railroad
spur is shown on the 1966 photograph. Discussions with TI
representatives indicate that excavation of the railroad spur commenced
in approximately November 1965. The burial area that lies between
Building 11 and what is now Building 12 is also shown in the 1966
photograph. Construction on Building 12 commenced in the summer or fall
of 0966.

From an examination of the 1966 photograph and a comparison to the
1987/88 photograph, it appears that the land where the southeast
addition to Building 11 was constructed is undisturbed. This supports
the information provided by Mr. Dorrance and the TI representative that
the excavated material from this area in 1976 was the indigenous peat
soil of the area.

Following the remediation of the burial area, between Buildings 11 and
12, confirmatory surveys including soil sampling and analyses were
performcd by ORISE (Oak Ridge Institute for Science and Education) in
February 1994. The inspector reviewed the data from that survey. Total
uranium concentrations in soil from the borings (typically taken at the
surface and depths of I meter and 2 meters) beyond the southern and
eastern perimeters of the burial area are all less than or equal to 10
pCi/gram. The data indicates that the burial area between Buildings 11
and 12 on the TI Attleboro site did not extend into the area that was
excavated for the additions to Building 11.

The TI Environmental Manager stated that TI would perform walkover
radiological survey of the entire site. The inspector requested that TI
provide information concerning radiological measurements performed south
and east of Building 11. This information was provided to Region I in a
letter dated January 12, 1995. These surveys did not identify any
locations in excess of 1.5 times the background exposure rate and thus
no further sampling was performed.

No safety concerns were identified.
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7.0 Contact with the Attleboro Health Department to Identify Well Water Use

The inspector contacted a representative from the Attleboro City Health
Department For information concerning well water use in the vicinity of
the Holden Street fill area. The Health Department representative
stated that a city water well is immediately downstream of the Holden
Street fill area, but that the well has not been used in approximately
seven years and was recently capped. The well supplied potable water;
however, the high iron content of ,Qhe water causes the water to be
undesirable to consume. The well was always a secondary source of water
and was only used for short durations during peak demano in late summer.
The entire community around The Holden Street fill area is served by themunicipal water supply whiLI )btains water from a different watershed
area than the Bungay River area. The representative was not aware of
any private wells in the area supplying drinking water.

No safety concerns were identified.

8.0 Conclusions Concerning Buried Licensed Material at Holden Street

Fill material consisting primarily of soil, rocks and tree trunks from
numerous excavation projects, including one major construction project
at the TI Attleboro site, was dumped by the property owner at a
privately-owned parcel of land along Holden Street and the Bungay River
in Attleboro. Discussions with a representative of Dorrance Excavating
who performed these activities indicated that the material removed from
the TI site was dumped at Holden Street in approyimately 1976 and
consisted of material that appeared to be similar to the indigenous
peat-like soil found in the area. Neither this excavating company
representative nor a TI representative were aware of any other movements
of fill from the TI Attleboro site to Holden Street.

Inspection of the Holden Street fill area did not reveal the presence of
any radioactive material or debris. Radiation exposure rates measured
in the Holden Street fill area were not different than background
radiation exposure rates made nearby the fill area. Metallic items
reported to have been found at the Holden Street fill area ("Klixon"
thermostatic disks manufactured by TI) do not contain radioactive
material.

A review of available photographs and radiological survey data from the
vicinity of the excavated area of the TI Attleboro site where soils were
removed to the Holden Street fill area indicate that the area did not
likely contain any significant quantity of licensed material.

All available information indicates that the soil removed from the TI
Attleboro site and placed at the Holden Street fill area does not
contain licensed radioactive material.
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9.0 Fxit Interview

The results of the inspection were discussed with the licensee
representative identifiel in Section 1.0.
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U. S. NUCLEAR REGULATORY COMMISSION
REGION I

Report No.

Docket No.

License No.

Licensee:

070-00037194-002

070-00033

SNM-23

Texas Instruments, Inc.
34 Forest Avenue
Attleboro, Massachusettv 02703

Facility Name:

Inspection At:

Texas Instruments. Inc.

Texas Instruments. Inc.
Attleboro, Massachusetts

Fill area along Holden Street
Attleboro. Massachusetts

Inspection Conducted: Auqust 24, 1994

i '9Inspector:

Approved by:

Mark C. Rob rts, Senior Health Physicist

Jon 0. inneman, ChiefS' PDecommissioning Section

Date

Date

Areas Inspected: Announced special inspection to review possibility that
licensed material was transferred to an area on Holden Street including a
visit to Holden Street fill area in Attleboro; radiation measurements in the
Holden Street fill area; site visit to Texas Instruments facility in
Attleboro, review of aerial photographs and radiological survey data
(radiological survey data provided in letter dated January 12. 1995); contact
with the Attleboro Health Department to identify well water use. Final
information for this report was received on February 22, 1995.

Results: It is unlikely that licensed radioactive material originating at the
Texas Instruments, Attleboro, Massachusetts facility was transferred to the
Holden Street fill area. No violations were identified.
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DETAILS

1.0 Persons Contacted

*Michael Elliott, Environmental Manager, Texas Instruments, Inc.
*Jay Eidson, Site Management Consultant, CDM Federal Programs

Corporation
*Mary McGarigle, Environmental Scientist, CDM Federal Programs

Corporation
Carl Dorrance, Treasurer, Dorrance Excavating Contractor, Inc.
Emily Brunkhurst, Massachusetts Audubon Society (via telephone on
September 12, 1994)

James P. Mooney, Health Agent Director, Attleboro Health Department
(via telephone on February 15, 1995)

Paul Jost, Facilities Department, Texas Instruments, Inc. (via
telephone on February 22, 1995)

*Denotes those present at exit interview.

2.0 Background

The Texas Instruments, Inc. (TI) facility is located in Attleboro,
Massachusetts, 48 kilometers (30 miles) south of Boston. The site is
approximately 40 hectares (100 acres) with twelve major buildings.
Operations with radioactive materials commenced at the site in 1952 when
the General Plate Division of Metals and Controls. Inc. began to
fabricate enriched uranium foils. That company merged with TI in 1959.
Texas Instruments fabricated enriched uranium fuel elements for the U.S.
Navy and commercial customers from 1959 through 1983. Depleted uranium
was also used at the facility for research and development.

During the time period that the licensee conducted activities with
licensed material on the site, scrap material and equipment contaminated
with uranium were buried in a disposal area between Building 11 and what
is now Building 12. This arei was the subject of remediation and final
surveys which were completed in October 1993. A confirmatory survey in
this area, conducted by the Oak Ridge Institute for Science and
Education (ORISE) in December 1993, did not identify residual
contamination in excess of the current criteria for release for
unrestricted use. Other exterior locations on the site were also
contaminated with uranium as a result of the licensed operations. In
particular, an area near Building 5, where zirconium chips contaminated
with uranium were incinerated, has recently been remediated. The
licensee is in the process of performing a radiological survey of the
entire site to determine if there is any remaining uranium
contamination.

From the 1960's through the 1980's, TI conducted several major
construction projects on the site which required the excavation of soil
in the area of the construction. These included the construction of
Building 12, additions to Building 11 and addition of a railroad spur
west of Buildings 10 and 11. Some of the excess soil generated by these
projects was removed from the site and was disposed at other locations.
NRC Region I and EPA Region I are reviewing the disposal of excavated
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soil at a site along the Bungay River near Holden Street in Attleboro to
determine whether that site was contaminated with licensed material
(depleted and/or enriched uranium). Metallic debris of industrial
origin has apparently been identified in fill material in the Holden
Street area. The metallic debris apparently includes items that were
manufactured by TI. Based on newspaper accounts and a conversation with
a representative from the Massachusetts Audubon Society, a portion of
this area is being considered for a nature preserve/park.

Since the TI Attleboro, Massachusetts facility is currently licensed by
the NRC, EPA Region I has deferred jurisdiction to the NRC and does not
plan further investigation under the EPA Superfund Site Assessment
program.

3.0 Visit to Holden Street Fill Area

The inspector met with representatives from CDM Federal Programs (an EPA
Region I contractor), Texas Instruments Inc., and Dorrance Excavating
Contractor, Inc (Dorrance Excavating) at the Holden Street fill area.
Dorrance Excavating is a family owned and operated company in nearby
Norton, Massachusetts. The fill area, a parcel of land approximately 4
acres in area, is owned by a member of the Dorrance family. The fill
area has been used since approximately 1957 to receive fill from
various excavation jobs of the company. Use of the area to receive fill
stopped in approximately 1977. Fill material, consisting of
miscellaneous soils, rocks and tree trunks, was placed in this marshland
area with the consideration that the land could be used for future
residential development. From discussions with Mr. Dorrance, the source
of the fill material was primarily excavation work done at school
construction projects in and around the city of Attleboro. A newspaper
article from the October 26, 1966 issue of the Attleboro Sun (Attachment
1) also describes the type and source of material that had been placed
in the fill area.

The fill area is bordered by the Bungay River to the west, Holden Street
to the north., Benefit Street to the east and to the south by the
extension of Oak Street. The area is overgrown with dense vegetation
and not readily accessible. With the permission of Mr. C. Dorrance, the
group gained access to the fill area from the east by cutting down some
of the vegetation to create a path to the fill area. Due to the
significant vegetation, the terrain in the fill area was difficult to
assess. However, the area appeared to be relatively level with some
gentle undulations and a few small hillocks. The western edge of the
parcel slopes toward the Bungay River. Numerous marshy areas were
encountered during the walk around the property.

Mr. Dorrance estimated that the depth of the fill ranged from 0 to
approximately 10 feet thick with a total volume of approximately 10,000
yd . The additions of fill were not documented nor was documentation
required. Although the successive 'dumpings of fill were generally
spread to maintain a relatively flat terrain, there was no apparent
attempt to ensure that the fill was graded. A requirement that fill not
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be dumped in the river was incorporated into later dumping permits that
authorized the use of the area for the placement of fill. Mr. Dorrance
stated that he was not aware of any dumping of fill into the Bungay
River and that he thought such dumping unlikely since the area
immediately adjacent to the river was too soft to allow for trucks or
other equipment to drive without becoming stuck.

Mr. Dorrance also stated that soil from construction activities on the
TI site in Attleboro was placed in the fill area. The soil removal
activities were conducted in approximately 1976. At that time, Mr.
Dorrance worked in the family business as a dump truck driver and he
worked on '.hat excavation project. Mr. Dorrance offered to identify the
location at the TI Attleboro site where the soil was excavated and
removed to the Holden Street fill area.

No safety concerns were identified.

4.0 Site Visit to Texas Instruments facility in Attleboro

The inspector requested and received permission from the Texas
Instruments' representative for the group to meet at the TI site to
examine possible locations where soil was removed from the TI site and
transported to the fill area along Holden Street. Mr. Dorrance
accompanied the group and identified the addition to Building 11 that
lies south and east of the original building as the area that was
excavated and from which the soil removed and placed in the Holden
Street fill area. He stated that the excavation of the area was
accomplished using a dragline; a large volume construction bucket
suspended from a tall boom and dragged via a cable through the area to
be excavated. The material captured by the bucket was then loaded into
trucks for transport. This method is apparently useful for soft soil
and shallow excavation depths. Mr. Dorrance stated that the excavated
material that was removed appeared to be a dark soil, similar to the
indigenous peat soil present in the area. The methodology used for soil
removal and the appearance of the excavated material was independently
confirmed through discussions with another representative from TI who
was familiar with the project. He confirmed that the excavation was
performed in approximately September 1976 through examination of
construction drawings. Mr. Dorrance stated that this was the only
location that he was aware on the TI Attleboro site where soil was
removed and dumped at the Holden Street fill area.

No safety concerns were identified.

5.0 Radiation Measurements in the Holden Street Fill Area

The inspector made measurements of the exposure rate during the traverse
of the Holden Street fill area using a Ludlum Model 19 Micro R Meter
(NRC Serial No. 33513, calibration expires June 9, 1995). The exposure
rates measured along Holden and Benefit Streets were approximately 11
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tiR/hour at one meter above the ground. The measured exposure rates
throughout the Holden Street fill area were not distinguishable from
this measured background exposure rate.

No safety concerns were identified.

6.0 Review of Aerial Photographs and RadioloQical Survey Data

An aerial photograph of the TI Attleboro site from April 15, 1966 and a
second aerial photograph from approximately 1987 or 1988 (Attachments 2
and 3) were examined by the inspector. The 1966 photograph was taken
prior to the construction of Building 12 and the additions to Building
11 since these structures do not appear in the photograph. The railroad
spur is shown on the 1966 photograph. Discussions with TI
representatives indicate that excavation of the railroad spur commenced
in approximately November 1965. The burial area that lies between
Building 11 and what is now Building 12 is also shown in the 1966
photograph. Construction on Building 12 commenced in the summer or fall
of i966.

From an examination of the 1966 photograph and a comparison to the
1987/88 photograph, it appears that the land where the southeast
addition to Building 11 was constructed is undisturbed. This supports
the information provided by Mr. Dorrance and the TI representative that
the excavated material from this area in 1976 was the indigenous peat
soil of the area.

Following the remediation of the burial area, between Buildings 11 and
12, confirmatory surveys including soil sampling and analyses were
performed by ORISE (Oak Ridge Institute for Science and Education) in
February 1994. The inspector reviewed the data from that survey. Total
uranium concentrations in soil from the borings (typically taken at the
surface and depths of I meter and 2 meters) beyond the southern and
eastern perimeters of the burial area are all less than or equal to 10
pCi/gram. The data indicates that the burial area between Buildings 11
and 12 on the TI Attleboro site did not extend into the area that was
excavated for the additions to Building 11.

The TI Environmental Manager stated that TI would perform walkover
radiological survey of the entire site. The inspector requested that TI
provide information concerning radiological measurements performed south
and east of Building 11. This information was provided to Region I in a
letter dated January 12, 1995. These surveys did not identify any
locations in excess of 1.5 times the background exposure rate and thus
no further sampling was performed.

No safety concerns were identified.
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7.0 Contact with the Attleboro Health Department to Identify Well Water Use

The inspector contacted a representative from the Attleboro City Health
Department For information concerning well water use in the vicinity of
the Holden Street fill area. The Health Department representative
stated that a city water well is immediately downstream of the Holden
Street fill area, but that the well has not been used in approximately
seven years and was recently capped. The well supplied potable water;
however, the high iron content of Jhe water causes the water to be
undesirable to consume. The well was always a secondary source of water
and was only used for short durations during peak demano in late summer.
The entire community around 'he Holden Street fill area is served by the
municipal water supply whiL hbtains water from a different watershed
area than the Bungay River area. The representative was not aware of
any private wells in the area supplying drinking water.

No safety concerns were identified.

8.0 Conclusions Concerning Buried Licensed Material at Holden Street

Fill material consisting primarily of soil, rocks and tree trunks from
numerous excavation projects, including one major construction project
at the TI Attleboro site, was dumped by the property owner at a
privately-owned parcel of land along Holden Street and the Bungay River
in Attleboro. Discussions with a representative of Dorrance Excavating
who performed these activities indicated that the material removed from
the TI site was dumped at Holden Street in approyimately 1976 and
consisted of material that appeared to be similar to the indigenous
peat-like soil found in the area. Neither this excavating company
representative nor a TI representative were aware of any other movements
of fill from the TI Attleboro site to Holden Street.

Inspection of the Holden Street fill area did not reveal the presence of
any radioactive mate!-ial or debris. Radiation exposure rates measured
in the Holden Street fill area were not different than background
radiation exposure rates made nearby the fill area. Metallic items
reported to have been found at the Holden Street fill area ("Klixon"
thermostatic disks manufactured by TI) do not contain radioactive
material.

A review of available photographs and radiological survey data from the
vicinity of the excavated area of the TI Attleboro site where soils were
remloved to the Holden Street fill area indicate that the area did not
likely contain any significant quantity of licensed material.

All available information indicates that the soil removed from the TI
Attleboro site and placed at the Holden Street fill area does not
contain licensed radioactive material.
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9.0 Fxit Interview

The results of the inspection were discussed with the licensee
representative identifiel in Section 1.0.
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Attachment 2
Report No. 070-00033/94-002
Aerial Photo - April 15, 1966
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AL.J
Attachment 3
Report No. 070-00033/94-002
Aerial Photo - 1987 or 1988

Texas Instruments, Inc.
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APR -4 4PM

Docket No. 070-00Qnt3 License No. SNM-23

Michael J. Elliott
Environmental Manager
Texas Instruments, Inc.
34 Forest Street
Attleboro, MA 02703

SUBJECT: ROUTINE INSPECTION NG. 070-00033/95-001

Dear Mr. Elliott:

On March 8 and 9, 1995, Mark C. Roberts of this office conducted a routine
safety inspection at above address of activities authorized by the above
listd NRC license. The inspection was an examination of your licensed
activities as they relate to radiation safety and to compliance with the
Commission's regulations and the license conditions. The inspection consisted
of observations by the inspector and interviews with personnel. The findings
of the inspection were discussed with you at the conclusion of the inspection.
A copy of the NRC inspection report is enclosed.

Within the scope of this inspection, no violations were identified.

In accordance with Section 2.790 of the NRC's "Rules of Practice," Part 2,
Title 10, Code of Federal Regulations, a copy of this letter and the enclosed
report will be placed in the Public Document Room. No reply to this letter is
required.

Your cooperation with us is appreciated.

Sincerely,

Original Sgned By:
John D. Kinnemun

John D. Kinneman, Chief
91504110005 950404 Site Decommissioing Section
PDR ADOCK 07000033 Division of Radiation Safety
C PDR and Safeguards

Docket No. 070-00033
License No. SNM-23

Enclosure:
NRC Region I inspection Report No. 070-00033/95-001

cc w/encl:
Commonwealth of Massachusetts

OFFICW RECORD N

,A00061" likTURN OFUJGIpN To I~0



M. J. Elliott 2

Distribution w/encl:
PUBLIC
Nuclear Safety Information Center (NSIC)
Rigion I Docket Room (w/concurrences)

DOCUMENT NAME: S:\PENDING\TEXAS.DL
To rv, c opv i l:uI~y nf this do,:cii lelt, inidicat ai In ilia box: "C CoipV withou I att, :.hriec t e,(;Iu e E C.opy with atta ch:fteriterclosuire "N" = NU ropy
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U. S. NUCLEAR REGULATORY COMMISSION
REGION I

Report No.

Docket No.

License No.

Licensee:

070-00033/95-001

070-00033

SNM-23

Texas Instruments, Inc.
34 Forest Avenue
Attleboro, Massachusetts 02703

Facility Name:

Inspection At:

Texas Instruments, Inc.

Texas Instruments, Inc.
Attleboro. Massachusetts

Inspection Conducted: March 8-9. 1995

Inspector:

Approved by:

Mark C. Roberts
Senior Health Physicist

0 D. Kin ,neman, Chief
Sit PDecommissioning Section

Areas Inspected: Characterization and remediation of interior areas;
characterization and remediation of exterior areas; ground water monitoring
program.

Results: The licensee's characterization and remnediation activities are
proceeding in an effective fashion. No violations wert.., identified.

CWFlCIAL RECORD COPY
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DETAILS

1.0 Persons Contacted

*Michael Elliott, Environmental Manager, Texas Instruments, Inc.
Mark Griffon, CPS Environmental
Fred McWilliams, CPS Environmental

*Denotes those present at exit interview.

2.0 Background

The Texas Instruments, Inc. (TI) facility is located in Attleboro,
Massachusetts, 48 kilometers (30 miles) south of Boston. The site is
approximately 40 hectares (100 acres) with twelve major buildings.
Operations with radioactive materials commenced at the site in 1952 when
the General Plate Division of Metals and Controls, Inc. began to
fabricate enriched uranium foils. That company merged with TI in 1959.
Texas Instruments fabricated enriched uranium fuel elements for the U.S.
Navy 4nd commercial customers from 1959 through 1983. Depleted uranium
was also used at the facility in research and development. The company
no longer uses licensed radioactive material in its manufacturing
operations.

Since 1985, TI has performed remediation on a number of areas of the
site to remove residual radioactive contamination in buildings and
surrounding exterior locations on the site. Remediation and final
surveys of contaminated portions of Buildings 4 and 10 were completed in
1985 and are documented in various reports. The licensee has also
completed a remediation project involving the removal of scrap material
and equipment contaminated with uranium that was buried in a disposal
area between Building 11 and what is now Building 12. Other exterior
locations on the site were also contaminated with uranium as a result of
the licensed operations. In particular, the metals recovery area near
Building 5, where zirconium chips contaminated with uranium were
incinerated, has recently been remediated. The licensee is in the
process of completing the documentation of the final surveys performed
in this area and expect to submit this report to Region I by the end of
April 1995. The licensee has recently completed a radiological survey
of the site, including interior areas, to determine if there is
additional uranium contamination.

3.0 Characterization and Remediation of Interior Areas

Texas Instrument's radiological consultant, CPS Environmental, has
performed radiological surveys in site buildings where licensed material
had been previously used or stored. Although contamination in some of
these buildings had been previously remedidted, the licensee intends to
survey all interior areas where licensed material was previously used.
Buildings 10, 4 and 5 are the primary interior locations where licensed
materials were used.
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Building 10 previously housed the manufacturing operations for the
production of uranium fuel elements for use by the U.S. Navy and for use
in the High Flux Isotope Reactor (HFIR) Program. Since Building 10 is
currently being used for manufacturing operations that do not involve
licensed radioactive material, the licensee will clear a portion of the
building (typically areas of approximately 100 mi) and perform
characterization, remediation and restoration of the discrete area.
Once final surveys and restoration have been completed, the area will be
returned to manufacturing use or will be used to receive material and
equipment from another area where characterization must be performed.
Characterization, remediation, final survey and restoration will be
performed on each successive area until the Building is complete. The
licensee intends to perform sufficiently detailed characterization
measurements so that the results can serve as final surveys in areas
that do not require remediation.

Manufacturing operations with licensed material were primarily carried
out in the northeast and northwest corners of Building 10. Preliminary
characterization measurements in the northeast corner of the building
(the unclad manufacturing area) identified non-removable contamination
levels as high as 50,000 - 60,000 dpm/100 cm' of enriched uranium.
Activity was primarily associated with seams in the floor of adjoining
slabs of concrete and a floor drain that was no longer in use. Lower
levels of contamination were found in a pipe/utility trench running
throughout the area. Characterization has been completed and
remediation has commenced in the first of the cleared areas in the
unclad manufacturing area. Remediation in this area has consisted of
scabbling fixed surface contamination from a few square meters of the
concrete floor, removing the contaminated concrete around a number of
seams and cracks in the floor and removing an old floor drain and pipe
elbow. In some locations beneath cracks or seams in the concrete,
contaminated soil was also removed. Surveys in the drain line after the
floor drain was removed did not identify any residual contamination.
Based on the experience gained in this area, the licensee is
investigating alternative remediation techniques that may include
chemical decontamination or removal of contaminated concrete by a
diamond wire cutting method.

Characterization measurements in the former HFIR fuel manufacturing
section of Building 10 (northwest corner) also identified non-removable
contamination in excess of the criteria for release for unrestricted
use. The contamination in this area is generally of much lower levels
and less widespread than in the unclad manufacturing area. A small area
of contamination along the base of the connecting wall between Buildings
4 and 10 was also identified. This area is the site of a previous
loading dock serving Building 4.

Building 4 was primarily used for research and development and a imited
amount of manufacturing of uranium fuel prior to the constructio' ?f
Building 10 in 1955. This building is also being used for manufa Luring
activities that do not involve licensed material. Characterization,
remediation and restoration will also be done on small portions of the
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building so that the routine operations are not significantly impacted.
Licensed material was only used in a relatively small area of the
building; therefore, not all of the building is being treated as an
affected area. Preliminary characterization measurements indicate that
contamination is very spotty and levels much lower than found in
Building 10.

Building 5, a small building southeast of Building 4, previously housed
a waste evaporator and collection tanks for contaminated waste water
from Building 10. An incinerator for material contaminated with
licensed material was also located in this building. The waste
evaporator and incinerator were removed in approximately 1983. The
entire building was surveyed and remediated during the remediation of
the contaminated soil from the metals recovery area that is adjacent to
this building. Contamination in excess of the criteria for release for
unrestricted use was not found in Building 5; however, a portion of the
floor of an addition to the building was removed to allow removal of
contaminated soil associated with the remediation performed in the
metals recovery area.

No safety concerns were identified.

4.0 Characterization and Remediation of Exterior Areas

As previously described in Inspection Report No. 070-00033/94-001, the
licensee identified residual uranium contamination in soil in excess of
the criteria for release for unrestricted use in the metals recovery
area in the vicinity of Building 5. The contamination was apparently
the result of the disposal of residue from the incineration of zirconium
chips contaminated with uranium. This contamination was identified in
late 1993. Characterization measurements during the first half of 1994
defined the extent of the contaminated soil. During 1994, approximately
100,000 ft' of contaminated soil was removed from this area and shipped
to the Envirocare facility in Utah for disposal. The licensee has
performed final survey measurements for the area and is preparing a
final survey report. The licensee expects to transmit the report to
Region I in April 1995.

Since the licensee had identified exterior soil contamination in the
former burial area between Buildings 11 and 12 and in the metals
recovery area, the licensee requested their radiological contractor to
perform a walk-over radiation survey of the entire developed portion of
the site. The licensee also interviewed current and former employees
who were involv-d in early work involving licensed material at the
facility. Based on the survey results and employee interviews,
additional exterior areas were identifi-d for further investigation to
determine if contamination remained in the area. Sub-surface sampling
and subsequent uranium analyses were performed to determine the extent
and to quantify uranium soil contamination in the investigated areas.
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An extensive area of soil contamination was identified in the stockade
area, south uf Building 10. The licensee estimates that the volume of
contaminated soil in this area may exceed 50,000 ftW. Remediation of
this area will be complicated due to the presence of underground water
and electrical utilities. Uranium contamination exceeds the criteria
for release for unrestricted use in a smaller area on the south lawn of
Building 12. The licensee expects to remediate these areas during the
spring and summer of 1995.

Two small areas, a hill near Building 17 and a debris area east of
Building 12; were also investigated and small volumes of contaminated
soil were removed and disposed from each area. Soil was apparently
placed in these areas during small construction projects in areas that
were later found to have uranium contamination in excess of the criteria
for release for unrestricted use. The area surrounding Building 10 waf
also identified as a suspect area since previous operations could have
led to contamination of the soil outside the building. Analysis of
surface and sub-surface soil samples from the perimeter of Building 10
did not identify soil contamination in excess of the criteria for
release for unrestricted use.

No safety concerns were identified.

5.0 Ground WaLer Monitoring Program

Texas Instruments currently has 63 on-site monitoring wells and 13 off-
site monitoring wells in place. The wells are not routinely sampled
except for a group near Building 3 that ,-e being sampled for non-
radiological parameters. Most o, the welis were last sampled and
analyzed for radiological parameters in approximately 1983. However,
wells surrounding the burial area between Buildings 11 and 12 were
sampled and analyzed for gross alpha and gross beta activities in 1993.
All 1993 res•Its were less than the EPA drinking water criteria of 15
pCi/liter for gross alpha activity and 50 pCi/liter for gross beta
activity.

Texas Instruments intends to sample the wells that are down-gradient of
each remediated area. Water samples will be filtered prior to
performing gross alpha and gross beta analyses. The sensitivity of the
analyses will be sufficient to meet the EPA drinking water criteria
described above. If the gross alpha or qross beta results exceed the
above values, a specific analysis for uranium will be performed on the
sample. Monitoring well sampling is expected to commence in the second
quarter of 1995.

No safety concerns were identified.

6.0 Exit Interview

The results of the inspection were discussed with the licenfee
representative identified in Section 1.




